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Aﬁﬁ&iﬂﬁ% Danger and Warning

ESHTRE, RERFRPUGELH, HFADZEAFEH, BdFFRESHBRE. AXHFR—FERTAZIEN
RIEFH, EHEREREEAZSIASIENEE, FARBTRE.

Before installing, operating, or maintaining this equip t, please read this manual carefully and become familiar with the

equipment step by step through this manual. This document is not an operation manual suitable for untrained personnel, and our

company will not be responsible for any issues arising outside its normal usage scope.

A file . WABREREIRIERIEIR Risk of electric shock, combustion, or explosion
o  FREBIFEENLBR, EEERRIEHETEL,
®  This equipment part poses an electrical hazard, please operate strictly in accordance with the specifications.
o EHIFNSIEZ AT, REDUTEH M.
®  Before maintenance and repair, the equipment must be powered off and grounded.
o  EREEEA, MSMANNEERY, TRSEFEFRERIL.

[ Before powering on the equif t, all hanical p ts, doors, covers, etc. should be restored to their original

positions.

o REHIPMRRIMEARBERRHARRNIT.

o Equipment mai nce and installation work can only be carried out by qualified personnel.

BT ERXERRER ARSI EHE.

Failure to take these preventive measures may lead to serious injuries.
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F—E FENE Chapter 1 Product Introduction

1.1 #R Overview

FLAE RELR IS B (LTI BB 2 ERPRIH — AR R B . 5 B A mRSRE r il AR Th k.
SE LT B YN T S Tl 2 i B R T Th A, B EEAE ST Pl B0 L b el AU 5% 45300 PR SR 1
FrdE, SEENT. WORREE. RS RS WARIRI, BEAPEEE EOR MRS, T RS2
IR, WRRAE R A ZobRi; ERESHS I KR R T A, LR AR SR R R R R, R RO

WICAE R LR, RHEAER R B P ) Jm) S el AT RGP R R, (R SO R 2 4 WT SIS
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The power quality online monitoring device (hereinafter referred to as the device or device) is a new generation of power quality online
monitoring device independently developed by Guangdong Yada Electronics Co., Ltd. The device features high-precision measurement and
metering capabilities, scheduled recording, and time-sharing billing functions; it also boasts a rich set of power quality monitoring functions.
The device complies with the latest seven national standards for power quality and the national standards for general requirements of power
quality monitoring equipment, integrating harmonic analysis, waveform sampling, voltage sag/swell recording, flicker monitoring, voltage
imbalance measurement, transient waveform capture, event recording, measurement control, and other multifunctional features to meet the
Class A standard for power quality monitoring. It also possesses accurate fault diagnosis and localization capabilities, accurately recording a
large amount of waveform information and event information for local anomalies or faults in the power supply and consumption system. It
can sensitively identify and accurately judge potential, transient, or persistent local faults, ensuring the safe and reliable operation of the
user's power supply and consumption system.

P BRI PCRRE 1024 51, IR, SRENE, RAHAABLIREEAICR, B RAEEE L, 5.7 KB
RO HER TFT R EoR, KB E S EmI T, SRR,

The device samples 1024 points per week, boasts high measurement accuracy, measures all electrical quantities, and features
ultra-large capacity data storage and recording. The recorded data can be saved for more than half a year. It is equipped with a 5.7-inch
high-resolution TFT color LCD screen and an aluminum alloy high-end metal casing, presenting an exquisite and beautiful appearance.

HL T A 2 M A R DL T AT

The power quality online monitoring device operates in accordance with the following standards

-1 PAThRHESHR

Table 1-1 List of Implementation Standards

b S P 2
Standard Number Standard content
GBIT 14549 HAEFT A A HLM
Power quality Harmonics in public power grid
GBIT 12325 HRE R (R R 2
Power quality Power supply voltage deviation
HLRETT R HL RS N
GB/T 12326
Power quality Voltage fluctuation and flicker
GBIT 15543 FAETTE AR
Power quality Three-phase voltage imbalance
GBIT 15045 AL ) RG22
Power quality Power system frequency deviation
GB/T 18481 FRE T BT A R AR A




Power quality: Temporary overvoltage and transient overvoltage

BRI AL 2 FH o

GB/T 24337 ) )
Power quality Harmonics between utility grids
BRI AL H A I e

GB/T 30137 .
Power quality: Voltage sag and short interruptions
P ) i8¢ 44 30 P SR

GB/T 19862

General requirements for power quality monitoring equipment

GB/T 17626.30

MY SRR R AR LR R i
Electromagnetic Compatibility, Experimental and Measurement Technology, Power Quality

Measurement Methods

GB/T 17626.7

ARSI AN SRR Ll R G ST VA IR T O A S 5
Electromagnetic Compatibility Testing and Measurement Techniques - Guidelines for Harmonic and
Interharmonic Measurements and Measuring Instruments for Power Supply Systems and Connected

Equipment

GB/T 17626.4

AR R RR AR AR BRI R
Electromagnetic Compatibility - Testing and Measurement Techniques - Electrical Fast

Transient/Burst Immunity Test

GB/T 17626.3

AU IR ROR S A R A IR R R
Electromagnetic Compatibility - Testing and Measurement Techniques - Radiated Radio-frequency

Electromagnetic Field Immunity Test

GB/T 17626.2

AR IR ROR R R T
Electromagnetic Compatibility - Testing and Measurement Techniques - Electrostatic Discharge

Immunity Test

GB/T 17626.5

AR RIRAIIE AR R E) SRR

Electromagnetic compatibility - Testing and measurement techniques - Surge (impact) immunity test

GB/T 17215.322

PRI B AR R IREDR 5 22 W Bk AADIREER (0.2S ZiM 0.5S )
Special Requirements for AC Measurement Equipment - Part 22: Static Active Energy Meters (Class
0.2S and Class 0.5S)

GB/T 17215.302

AU I B RR SR B 2 g bR A Th R
Special Requirements for AC Measurement Equipment - Part 2: Static Harmonic Active Energy

Meters

GB/T 17215.324

AU I B AR SR B 24 5. bR 0T AR (0.5S . 1S 4l 1 2))
Special Requirements for AC Measurement Equipment - Part 24: Static Fundamental Frequency

Reactive Energy Meters (Class 0.5S, Class 1S, and Class 1)

GB/T 17215.301

AP RS RRER 5 1 0y ZUIREHRE

Special Requirements for AC Measurement Equipment - Part 1: Multifunction Electricity Meters

Q/GDW 10650.2

LRI IR AR R 58 2 5. ARSIk B

Technical Specification for Power Quality Monitoring - Part 2: Power Quality Monitoring Devices

Q/GDW 1650.3

R I BORAE 58 3 Eo0. M2 55 0k (W38 15 P

Technical Specification for Power Quality Monitoring - Part 3: Communication Protocol between

Monitoring Terminals and Master Stations

IEC 61000-4-30

HL R A 7 i

Power quality measurement method

IEC 61000-4-15

INARAX-D AN B

Flicker meter - Functional and design specifications




1.2 ThEEST4B Function Introduction

#* 12 HARIHE
Table 1-2 Basic functions

Il & @ & Measurement channel

HfL R JE 1 %7 Number of voltage

channels

P B 18 20 Number of current

channels

SIS & real-time measurement

FLI Current

AHHLIE Phase voltage

2 HJE Line voltage

HINIhZ Active power

T3 Reactive power

FLAETN 2 Apparent power

jZ R Power factor

Hi% Frequency

fA1E Angle

B | | | Iy | | | I | |

HLBETT & electricity metering

49% HLGE Full-wave electric

energy

JLiY Hi 8 Fundamental wave

electric energy

W AR

Harmonic electric energy

SR HLAE . 2~63 U LA

Total harmonic energy, 2nd to 63rd order harmonic energy

5 2 Z HLAE Multi-rate energy

\/

T &) HE Demand function

S 5 i Real-time demand

\/

¢ K i Maximum Demand

A b~k 12 Rk R

This time, the maximum demand from the Ist to the 12th

HRF)fE (TOU)
Time-of-Use (TOU) function

43I i Time-based metering R

FAASHLRET & Steady-state power quality

B RAEH 1024 55/ 8
Waveform sampling rate 1024 points/cycle
FfL [ i 2 voltage deviation R

S 2% frequency deviation R

ZAHASFAT three-phase J

unbalance

1Y% harmonic

63 X times

[] 33 interharmonic

63 X times

FL K 33 3] voltage fluctuation

\/




[N 53 #7 Flicker analysis

i B R AE 5 Rapid voltage

fluctuation

B[ A HLREJT & Transient power quality

L 7 T voltage swell

v

FL BT B% voltage sag

F i H 7 voltage interruption

FricThHE Tagging function

v
v
\/

% 265 LB I

Transient power quality

[ZESoui Vi

transient over-voltage

20ps

AW

Abnormal variable detection

AR R RS TS PR AL
Power quality statistics and

evaluation

GeitsEid sk

Statistics timing record

A R B ) 5 % )

Off-limit monitoring and control

JERFR 1 Off-limit monitoring

UKL waveform recording

WAL % waveform recording

Ht#)id % Disturbance record

SE I R

Scheduled wave recording

ARUEIL T

Effective value record

FiFit 5% Event log

HIFELE (lms)

Monitor event (1ms)

1024 %, lms 73 HER

1024 entries, 1 ms resolution

KEHE (ms)

Device log (1ms)

1024 %, lms ZpHis

1024 entries, 1ms resolution

FF114L Event count v
Hd#id 5% Data recording

RfHidT J
Record of maximum value

L AEIL R J
Electric energy recording

PQDIF N

R display

757530 display mode

Tt 640x480 5.7 <} Color screen 640x480, 5.7 inches

SN i

SRR AR, iR, BIERG R SEEIR

4




real-time data

Display of electrical parameters such as three-phase voltage, current, power, and

frequency

S 75 %% Real-time alerts

545 3R Alarm information prompt

BHESH

Equipment parameters

MRENSH GEESEIbIE. Wk, K37 A= 515 8D
Relevant set parameters (communication parameters such as address, baud rate, check

mode, and product information)

7R 8 B Display Settings

I I AT Backlight time can be set

i NH Y input

IF i A\ (DI) 6 i LU D
Digital Input (DI) 6-way (passive contact)
4 HL 54 tH(DO) 4%

Relay output (DO) 4-way

FLRE MK i (E) 2 %

Electric energy pulse output (E) 2-way

Fo kb i (SEC) 1

Second pulse output (SEC) 1-way

PPS X # 1 %

PPS timing interface 1-way

J#H communication

RS485

2 % RS485 4% (Modbus RTU 0D » % KW RLR 3]/~ T 100ms
2-channel RS485 interface (Modbus RTU protocol), with a maximum response time of

less than 100ms

PIK ™ 1 Ethernet port

2 AR IEAR . RI4S £, BEREEORTBE, K 10 4> (Modbus TCP. IEC61850 i3
2-channel network communication, RJ45 interface, with a configurable number of links

up to 10 (Modbus TCP, IEC61850 protocol)

USB [ 14
USB port 1 piece
JEEML Modbus RTU. Modbus TCP., IEC61850 & GOOSE i

communication protocol

Modbus RTU, Modbus TCP, IEC61850, and GOOSE protocols

I 8hy IS IhfE Clock and timing functions

e HA SR TH . A A ST feE .

IR
lock The clock has functions such as automatic calendar calculation, timing, and automatic
cloc
leap year conversion.
o Modbus . SNTP. PPS. IRIG-B

time synchronization

Modbus, SNTP, PPS, IRIG-B




$B_EF HARIEFR Chapter 2 Technical Indicators

2.1 IMHEE Measurement accuracy

2.2

2% Parameter F5 1 Accuracy
HLJE Voltage +0.1%
HLi Current £0.1%
LR FL LA A7 Voltage and current phase +0.2° 0.1°
4% Frequency +0.01Hz 0.001Hz
HITHE Active power +0.2% 0.1W
T3 Reactive power +0.2% 0.1var
WAETNZ Apparent power +0.2% 0.1VA
TR K%L Power factor +0.5% 0.001
iRl 2 Voltage deviation +0.1% 0.01%
$iF M2 Frequency deviation +0.01Hz 0.01Hz
AN AT A%
0.01%
Three-phase voltage imbalance Class A
S HH LIRS A A%
0.01%
Three-phase current imbalance Class A
N A%
[NAE flicker 0.001
Class A
A%
R 1 Voltage harmonic 0.001V
Class A
N ) A%
FELEIE )Y current harmonic 0.001A
Class A
N 0.2S %%
H Yy Hi g active energy 0.001kWh
Class0.2S
1.0 %
JCY)HiE Reactive energy 0.001kvarh
Class 1.0
ARSI (£1ms)
. . . External timing (+1ms)
I} ()4 & time precision N Ims
TEAMHRIS (£15/24h)
No external timing (+1s/24h)

IFE &4 FEE IR Environmental conditions and power supply

B4 Environmental conditions

iR % -40C~+70°C
Storage temperature: -40°C~+70°C

TARRRE: -25°C~+55C
Operating temperature: -25C~+55C

WERE: 5% ~95%, TLivit

Humidity: 5% ~95%, non-condensing

B <2000 K
Altitude: <2000 meters

LAEHJE working power supply

IR TFE

Maximum Power <8W

Consumption

HN: AC85V~AC265V, 50/60Hz or DC100V~DC330V
Input: AC85V~AC265V, 50/60Hz or DC100V~DC330V




2.3 EEERMA Voltage and current input

FL LRSI\ Voltage input
FRFRHLE Un Nominal voltage Un

57.7V/100V 5% or 220V/380V

K VU Accuracy range 0.1Un~2Un
AZFU [ Frequency range 42.5~57.5Hz
¥ Power consumption <0.5VA/H] phase

2Un L TAE, 4Un, RV 1Is
2Un continuous operation, 4Un, allowed for 1s

B A8\ 2 Direct access, indirect access

it # A% 77 Overload capacity

{558 N J5 3\ Signal access method

FL LI Current input

¢ F AL In Rated current In 5A 5 or 1A
K B U [l precision range 0.01In~1.5In
) JH#E Power consumption <0.5VA/AH phase

L5 i In, ELETAE, 10 £ In R0¥F 1s

1.5 times In, continuous operation; 10 times In allowed for 1 second
{558 NJ73X Signal access method | [f]#%4% A\ 3\ Indirect access type

#iE: BEESEETENEE/ SRESERNFRF. RAFANTERESENEEELTTFAR.

Note: Voltage/current values exceeding the rated range of the product may cause damage to the instrument. Our company will

i # A% 77 Overload capacity

not be responsible for any accuracy changes resulting from exceeding the range.

2.4 FFRM Switching value input

JECEHMA (6 # DD Switching value input (6-channel DI)

AR B optocoupler isolation 6 J#IiE channels

B N input type TS 12V i) Dry contact (using 12V internal excitation)

2.5 WML Relay output

kARG (4 % DO) Relay output (4-channel DO)
¥ JF Normally Open

fi 25257 Contact type
i s (B
Contact capacity (resistive)

B A] Action Time

DC30V, 5A; AC250V, 5A

<20ms

2.6 EC. #{=#ith EC, Second signal
EC #ith (2 Hoei) - BMES (D

f K& Maximum Voltage

output

EC output (2-channel optocoupler), second signal (1-channel)
30VDC

fie K HLJL Maximum current 50mA

2.7 i&ifl, Communication

2 % RS485 %1 2-channel RS485 interface
UM, RS485, 2 £ T AL : Modbus RTU

Port type: RS485, 2-wire half-duplex

Communication protocol: Modbus RTU

WY : Fo/w /AR, BOATCRS:
Check digit: None/Odd/Even selectable
default is no check digit

JETIHRFZ : 4800bps. 9600bps. 19200bps. 38400bps. 115200 FIiE, BRIA 9600bps|
Communication baud rate: 4800bps, 9600bps, 19200bps, 38400bps, 115200bps are|
loptional, with a default of 9600bps

7



2.8

2.9 HHIE Electromagnetic compatibility

2 #%LAKM T 2 Ethernet ports

Ui 1284 : Ethernet, RJ45 #:H
Port type: Ethernet, RJ45 interface

WAL : Modbus TCP, IEC61850
Communication protocol: Modbus TCP, IEC61850

JE IR Communication baud rate

10M/100M

HEREH(Modbus TCP) 1~10 7Tk, BRIA 10,34 3L

Number of links (Modbus TCP) 1~10 is optional, default is 10, dual network ports are shared
1 % USB M

1 USB port

288 USB
Port type: USB

BS54 Electrical characteristics

H SR Electrical Characteristics

Hzzb: 100MQ/500V
Insulation resistance: 100MQ/500V

I RSRE CTAR D -

Dielectric strength (power frequency withstand voltage):

2kV (rms) , 50Hz, Imin (HUE. . HUE. DO . Kb, &4LZ[])
2kV (r.m.s), 50Hz, 1min (voltage, current, power supply, DO, earth, between
each group)

1kV (rm.s) , 50Hz, Imin (DI%iA. RS485 3. Kb, &4HZ[8)
1kV (r.m.s), 50Hz, 1min (DI input, RS485 port, ground, between each group)

L

impulse voltage

M 1.2/50 s 500Q

Surge waveform: 1.2/50 us 500

SkV (HR. HE. HIE. DO . K, &HZ (D

5kV (voltage, current, power supply, DO, ground, between each group)
2kV (DI, RS485 i1, K, #H412 ()

2kV (DI input, RS485 port, ground, between each group)

HLHE 7% Electromagnetic Compatibility

FL R B AL ke BB RE 6
Electrical Fast Transient/Burst (EFT/B)

Immunity Test

PATHRHE GB/T 17626.4; 1EC 61000-4-4

Comply with standards GB/T 17626.4 and IEC 61000-4-4
g IV (A O 2KV, HLJES H 4kV)

Level: Level IV (2kV for other ports, 4kV for power ports)

TR T

Electrostatic discharge immunity test

PATHRE GB/T 17626.2; 1EC 61000-4-2

The implementation standards are GB/T 17626.2 and IEC 61000-4-2
S VYL GEMLBOE 8KV, UK 15kV)

Grade: IV (contact discharge 8kV, air discharge 15kV)

S CU DTN A7

Surge (impact) immunity test

PATHRHE GB/T 17626.5: IEC 61000-4-5

Comply with standards GB/T 17626.5 and IEC 61000-4-5

% IVEE R S D208 4k v, FLIR, H RS 0 LAt g 1 A
4kV; RS485 3 [1ZE 4 2kV: DI 3 [T ZE L 1kV)

Level: Level IV (differential mode of power and voltage ports: 4kV; common
mode of power and voltage ports to other ports: 4kV; differential mode of RS485
port: 2kV; differential mode of DI port: 1kV)

S RS A DU 1

Radio frequency electromagnetic field

PATFRAE GB/T 17626.3; 1EC 61000-4-3
The implementation standards are GB/T 17626.3 and IEC 61000-4-3

8




radiation immunity test

S M (10V/m)D
Level: Level III (10V/m)

P LT o AR ST b BT
Immunity to voltage dips and short

interruptions

PATFRAE GB/T 17626.11 A1 GB/T 17626.29

Implement the standards GB/T 17626.11 and GB/T 17626.29

SR L 1 A S BRI B U R
Immunity to conducted disturbances

induced by radio-frequency fields

PATHRHE GB/T 17626.6:

Implement the standard GB/T 17626.6;
4. 12k (150kHz~80MHz 10V)
Level: Level III (150kHz~80MHz 10V)

TSP
Immunity to power frequency magnetic

field

PATHRAE GB/T 17626.8

The implementation standard is GB/T 17626.8
g VR

Level: Level IV

Jik b AR

Pulse magnetic field immunity

PATHRHE GB/T 17626.9

Implement the standard GB/T 17626.9
SE4%: V%% (1000 A/ m)

Grade: V Grade (1000 A/m)

REL R 3R 5 bz B
Immunity to damped oscillatory magnetic
field

PATHRAE GB/T 17626.10

Implement the standard GB/T 17626.10
4 V4% (100 A/ m)

Grade: V (100 A/m)

FELJE R 5 i

Damped oscillation wave immunity

ATHRHE GB/T 17626.18

The implementation standard is GB/T 17626.18
g VIR

Level: Level IV

RGBT

Oscillation wave immunity

PAThRE GB/T 17626.12

Implement the standard GB/T 17626.12
L VR

Level: Level IV




F=F THEE/ 4B Chapter 3: Function Introduction

3.1 MWIHEE Measurement function
3.1.1 FEAE TSRS Basic measurement function
2 T 1 S e BRI e D R LA A U AN S R, D i v i R AL R, R S R
The real-time data measurement function of this device includes full-wave data measurement and fundamental wave data measurement.
The measured data can be read through display and communication. The specific measurement parameters are as follows:
1) AP Full-wave data
* 3-1 A EEE S oy

Table 3-1 Full-wave measurement data and resolution

% %K Name A 1H Phase B #fl Phase C #H Phase )14 Mean value || & F1 Sum AT Unit
AHHE
0.001 0.001 0.001 0.001 - A%
Phase voltage
2k
0.001 0.001 0.001 0.001 - v
Line voltage
HLY Current 0.001 0.001 0.001 0.001 - A
EERYVIES
0.1 0.1 0.1 - 0.1 w
Active power
FRuNES
. 0.1 0.1 0.1 - 0.1 var
Reactive power
MAEDH
0.1 0.1 0.1 - 0.1 VA
Apparent power
0.001 0.001 0.001 - 0.001 -
Power factor
A% Frequency 0.001 Hz
LI
0.001 A

Neutral current

e BLACHIEE TS ABC =AY

Note: The average value here refers to the average of the three phases of ABC.
2) HPEHE Fundamental wave data
R 3-2 FEPEI A Koy P

Table 3-2 Fundamental Wave Measurement Data and Resolution

%% Name A }i Phase B #f] Phase C #fl Phase || #4J{f Mean value | J&Fl Sum HAAZ Unit
AR E
0.001 0.001 0.001 0.001 - \%
Phase voltage
ELiNas
0.001 0.001 0.001 0.001 --- A%
Line voltage
#19 Current 0.001 0.001 0.001 0.001 A
HUH
0.1 0.1 0.1 - 0.1 w
Active power
pRIES
0.1 0.1 0.1 - 0.1 var

Reactive power




WA %
Apparent power
TR

Power factor

HT A A
0.1 0.1 0.1 - - °

0.1 0.1 0.1 - 0.1 VA

0.001 0.001 0.001 -- 0.001 -

Voltage phase angle

LA A
0.1 0.1 0.1 - - °

Current phase angle
i AL E T ABC ZAIPE.

Note: The average value here refers to the average of the three phases ABC.

3.1.2 MM Frequency measurement
e E AR RS 9+0.01Hz, 7EVEEDY 42.5Hz F 57.5Hz Wil G EER, ATSCBL ) REGPRINFEZIRAL, RIS AT 5
EBPRARE AR WA, AR Oy =ML, WA A MHREE NS, A& O =M=, WA AB Zif kfE
N
The frequency measurement accuracy of the device is +0.01Hz, meeting the accuracy requirements within the range of 42.5Hz to
57.5Hz. It can achieve online monitoring of power system frequency and can also set up off-limit alarms and records. During measurement,
if the wiring mode is three-phase four-wire, the A-phase voltage is used as a reference; if the wiring mode is three-phase three-wire, the

AB-line voltage is used as a reference.

3.1.3 ThERFHE XI5 Definition method of power factor
ThEHFBIIFF 5, R TEC DRSS HIE S e 3-1 Bis:

The symbol for power factor adopts the definition of the IEC power factor symbol, as shown in Figure 3-1:

A

Quadrant 2 Quadrant 1 Active
B2 %R Fawer
Input
Power Factor Power Factar H

The % (- T % (+) Ui

Power Factor Power Factor
ThEH % (- DhEEE () i
PN
Quadrant 3 Quadrant 4
%13 R4
FRuES 1PN Reactive power input RN Quadrant
HIThZAN Active power input TR R Power factor

IEC TR RBFF5 & L7k IEC power factor symbol definition method

F 3-1 TR EE 5k

Figure 3-1 Definition method of power factor



3.1.4 BALLE K5 57 Caleulation method of total apparent power
R ESRAEP R B AR D R R AR SRR VA T DOE B R E, WA SEONE AR R
The device provides two methods for calculating total apparent power: scalar method and vector method. The method to be used can be

set through communication, and the formulas for the two calculation methods are as follows:

K592 Vector method:

_ 2 2
kVAtotal - kWtotal +kvartotal
¥R Scalar method:
kVAl‘Olal = kVAa +kVAb + kVAc

& Note:
1) RIBHLERT, 7 AARYE 7 2 R BB R S SR T AR, JOOM AR TR, N B E R R BA T SR TE
.
In star connection, users can set the vector method or scalar method to calculate the total apparent power according to their needs; in
delta connection, there is no split-phase power, and the vector method should be set to calculate the total apparent power.
2) IEFEA R SMAEDI RS, 2S8R RIS T2 IO 5145 RALTE e 45 28
Choosing different methods for calculating total apparent power will lead to varying results in the calculation of total power factor and
the accumulation of apparent energy.

3) LLEARS, RREMENR, RRLEMIE, FoRETEMIE, kVAaKVAbKVAc 7% R A/B/IC IR,
In the above formula, kVAI o1 TeDresents the total apparent power, kW;umI represents the total active power, K var, ., represents the

total reactive power, and kVAa/kVAb/kVAc represent the apparent power of A/B/C phases respectively.

3.2 61T Electric energy metering
3.2.1 FEAHIAET & Basic electric energy metering
P ROE E MR R SERE T T RAURERE. R EIROL RREEUE T .
The device provides rich electric energy metering data to facilitate users' analysis of system energy consumption. The electric energy
data provided by the device is as follows.
* 3-3 el AdE

Table 3-3 Electric Energy Metering Data

) HETI 1 HETT 2
I = A PO 4 , ) .
Combined Combined reactive
Positive Reverse Sum Four quadrants .
reactive power 1 power 2
LA D RE
Full-wave active electric N N N - - —
energy
LTI RLAE
: - - - v v v
Full-wave reactive energy
SRR FLRE J J
Full-wave apparent power
B D RE
= - N N N - - -
Fundamental active




electric energy

LTIy HLRE
Fundamental reactive - - - N N N

energy

FEPHUAE LR
Fundamental wave V V - - - -

apparent power

SAEEAA Y RE
Total harmonic active V V N - - -

energy

BRI RE
Total harmonic reactive - - - N N N

energy

RS AR
Total harmonic apparent V V - - - -

energy

2~63 IR D HLRE
Active electric energy of V V - - - -

2nd to 63rd harmonics

2~63 M T I HLRE
Reactive electric energy of \/ \/ - - - -

2nd to 63rd harmonics

IE: . B, BBEHRRESERME, SARERT IR

Note: Full-wave, fundamental wave, and total harmonic electric energy have

phase-separated electric energy, while delta connection has no harmonic electric energy

3.2.2 HfiE B A% Electric energy reversal and resetting
BB AL MR 2147483.647TkWh( ), ZFERERTIRORMERS, FIREHELHTA 0 JFAG 3it. mldd s s (4T il g
FRE% .
The maximum recorded electric energy value for the device is 2147483.647 kWh (secondary side). When the electric energy exceeds
the maximum value, it will start accumulating again from 0. The electric energy can be reset to zero through buttons or communication.
3.2.3 HifiEfk Electric energy pulse
SCRAT D Rkt S JE D R Rk b

Supports both active and reactive electric energy pulse output.

3.3 & Demand

RN ARG RAE P I R (DL T RS AEE T K (DA DI SRR . /R E SO — et
[EJTAIRE G 15 43D ATIEIME.

In the electric power system, fees are often charged based on the electric energy consumption (in the form of active electric energy) and
peak electricity usage level (in the form of active power) of users. Demand is defined as the average value within a certain time interval
(usually 15 minutes).

3.3.1 5L 7 it Real-time demand
FER TR WA IR RS, ISRy MR, AR SEN
In addition to providing common active demand, the device also offers real-time demand for reactive power, apparent power, and

three-phase current.




SR RS : AT
The real-time demand calculation mode is: sliding demand.
R 34 FHEAAE
Table 3-4 Demand Data

TiH Item A7 Unit
A MR R
A phase current demand
B MR A
B-phase current demand
C HRL A A
C-phase current demand
IET A Dy 5
Positive total active power demand W
R 8 S e 7 B N
Reverse total active power demand
AR PSSR ES

var
Positive total reactive power demand
S i T T D A B
Reverse total reactive power demand var
RMAED) 2 &
Total apparent power demand VA

3.3.2 F &A% Demand calculation method

it RV 2 e S, AR TSR N, (e SR A AN RO 8, SR i, DR
HI5de TR SRR R AT UL, R IR BUE N 5,10,15,30,60; 5447 9 53 i

The demand is calculated using a slip cycle demand algorithm, where the calculated values per second are added up and an average is
obtained at the end of the demand calculation cycle, and the calculation result is output. Both current and power adopt this calculation
method. Demand calculation is performed in whole minutes and seconds. The demand cycle can be set to 5, 10, 15, 30, 60; the unit is
minutes.

W MMERRZIL, /0T 2R e S f R ik, AT i S 2w i R 7 R RE
(IR ZE ) VAT —CRA 1 20, W R BORRA 15 2.

Sliding demand: The method of measuring demand by advancing forward in time by a period shorter than the demand cycle from any
given moment, and the measured demand is called sliding demand. The interval between successive measurements of demand is called
sliding time. The sliding time is generally set at 1 minute, and the demand cycle is generally set at 15 minutes.

WERESHUWT:

The slip demand parameters are as follows:

TZERE): AIAE 1, 2, 3, Smin PkHFRE.

Slip time: Can be set to 1, 2, 3, or 5 minutes.

R W7ES, 10, 15, 30, 60min TULFERE, [FIN A IR 2 T RIHGHZEN ) 5 iR .

Demand period: It can be set to 5, 10, 15, 30, or 60 minutes, and the demand period should be an integer multiple of 5 times the slip
sub-period (slip time).

LA ESHonTidsd b LB

The above parameters can be set through the host computer.



3.3.3 i K & Maximum demand
FERUAR. b 1~12 WiRKFEidT:, WK R S R ), 3 BT SR R &
The device provides records of the current and the previous 1 to 12 maximum demand values, including the recorded maximum demand
values and their occurrence times. The device also provides the maximum demand values for the following parameters:
%35 BAT BN

Table 3-5 Maximum demand data

T H Item {7 Unit JRERS %] Occurrence time

A AR A FEHHN

A phase current demand Year Month Day Hour Minute Second
B M A HEH H 57

B-phase current demand Year Month Day Hour Minute Second
C MR A HEH A5

C-phase current demand Year Month Day Hour Minute Second
IERS A W EH W5

Positive total active power demand Year Month Day Hour Minute Second
S I A T A W EH ISR

Reverse total active power demand Year Month Day Hour Minute Second
[EEESS/ Y P ES FEHHN

Positive total reactive power demand v Year Month Day Hour Minute Second
PGS IR S i A HIE R

Reverse total reactive power demand var Year Month Day Hour Minute Second
ISEURCIES 5 S vaA HEH H 57

Total apparent power demand Year Month Day Hour Minute Second

AT ) AT BB A UK T AT Y EUCRORHRETT, P R AR KL%, ORI KT R, 517
IR AT Dy R e H xx H xx I E BA7

The method of transferring the current maximum demand to the previous maximum demand can be set through the transfer time. After
the transfer, the record of the current maximum demand is reset to zero, and the maximum demand value is re-calculated and recorded. The

transfer time can be set to: automatic transfer at the end of the month or at a fixed time on the xx day of each month.

3.4 et (TOU) IhéE Time-of-Use (TOU) function

FEIAMENFTR, BENFT RSN XIRE. OB EARRHRE. ERRS T, TEH. FREARER
HUN AT REARE AR, A7 gr e (B0 (R R (B 1 A AR R o AR D RE R I BAUEAS 73 AN PR 75 SRR AL — e e T D7 3, Wil
PRISEBOE T B B R B, 23S UM Jr I SR i i, RSEBLAMINT TR D RE. £E TOU Thgr, Wialisse LASE NI, &
AR EIE H AR, R R B 14 A EREARE 14 DMK, JRBRERTEHERH 2 FRAL, FRMmB
BRI HR BT HRBRIRZRE 8 A, MAHKBERE 15min 80K 1 K 24 ARG ARE 14 ML BAMRE
XPRIME— B, IRZATRE 8 b XTRH, W AR E N, AT B BRI H A SR R S R H I Bk S

The device features two rate schemes, each encompassing time zone settings, daily time period table settings, and special day settings.
In the electric power system, electricity prices may vary between weekdays, weekends, and holidays, as well as during peak and off-peak
load periods. This function offers an electric energy metering approach tailored to the needs of time-of-use (TOU) pricing, enabling the
calculation and accumulation of electricity consumption at various time-of-use rates based on preset billing periods and rates, thus achieving
time-of-use metering. Within the TOU function, time settings are organized on an annual basis, allowing for the designation of ordinary days
and special days, with a maximum of 14 special days per year. Up to 14 time zones can be set annually, and the week can be configured as

either weekdays or weekend days, with corresponding daily time period table numbers set for each. Each daily time period table can
15



accommodate up to 8 time periods, with each period spanning 15 minutes and dividing a 24-hour day into a maximum of 14 periods. Each
period corresponds to a unique rate, with a maximum of 8 rates that can be set. For holidays, if separate settings are required, the special day
register can be used to specify the date of the special day and the corresponding daily time period table.

PIE T RS B R R %, BB E R R FRR E B ).

Two sets of schemes can independently set up multi-rate schemes, and automatically switch between them by setting the switching date
for the two sets of schemes.

SRR TSRS R RIAD) R, AaE, IERAMERRR R, JHRMUERAAD). ). e
ThAE PRI BN e de . % Sy BrlsoK HL RERHFR (4 2147483.647KWh.

The multifunctional tariff feature enables time-of-use metering for combined, forward, and reverse active energy, four-quadrant,
combined reactive energy, and forward and reverse apparent energy. It also provides the maximum demand values for forward and reverse
active, reactive, and total apparent power during each tariff period. The maximum energy reversal value during each tariff period is
2147483.647KWh

# 3-6 TOU iL R B

Table 3-6 TOU Recording Parameters

M4, M. X4 D HLHE Combined, forward, and reverse active energy
HELIN 1. BHELT 2. 1 R 2 2R, 3 2R, 4 RERTLIHHEE

Combined reactive power 1, combined reactive power 2, 1 quadrant, 2" quadrant, 3 quadrant,

HLE

Electric energy .
4t quadrant reactive energy

Tl R [FALYE BLAE Forward and reverse apparent power

KT E A . I & Positive active and reactive power demand
Maximum S I, )7 & Reverse active and reactive power demand
Demand JSATE 7 & Total apparent demand

ZHJGEH U1 T The parameter range is as follows:

B IX: 1~14 ANEFIX, WX 1 REIT 1 H 1 H, AWER. WX ZBERN: J5 A X R LT — AN
DX, IR I X 77 G AR X 0 T B0 I X S, 322 B R — AN X 5

Billing time zones: 1 to 14 time zones. The starting time for time zone 1 is January 1st and cannot be changed. The setting rule for the
time zone scheme is: the date of the subsequent time zone should be later than that of the previous one. When the number of time zones in
the scheme is less than the number of time zones set, the last time zone will be used to make up the difference.

VB A AR F/RR HWife, wlo» o e B H N Bk .

Billing day type: There are two types: weekdays and weekends, and the daily time period tables can be set separately.

FIRBLR: W 8 B, [ANRARE BIE 14 AN, SN BUR /NS [ 804 15 70 Bh, FLI R T35 B A e 11 75
S 3T HNBER, SN B BRI JG I B R AT AN B

Daily schedule: Up to 8 schedules can be set, with each schedule containing up to 14 time slots. The minimum time unit for each time
slot is 15 minutes, and it should be longer than the demand cycle set within the device. For each daily schedule, the rule for setting time slots
is that the next time slot should start later than the previous one.

FgkH e 0~14 AN, SEMRERR H Al St HIN Bek .

Special days: 0 to 14, with a separate schedule designated for each special day.

WA 8 A,

Tariff: 8 tariffs.

I X R ). PRI X R B 2h Y14 )

Time zone table switching time: The automatic switching time between the two sets of annual time zone tables;

16



I B U ) P8 N B R ) B 3l D)4 [l
Time for schedule switching: The automatic switching time between the two sets of daily schedules;
AT RAEE IR R E . AR

This function is only available for setting and viewing communication settings

3.5 BASEHEEREUMINAEE Steady-state power quality monitoring function

3.5.1 Y. AP IS I Harmonic and inter-harmonic monitoring

(1) FEAH: Basic measurement

X I AE AT (8 L RO A BRSO R P 7 AR 9 R ) B, S BB O S S BT 1 R
FE [y ERR IR I, 15 B AN T R SR 10 70 AR O RN, A5 BB AR TSP (0 73 AR e 23 T LA
HUARIZATI, it et v Mo B2 B — TN [ ), R B A5 T e A 1T PR L S5 FRL TR ) E B, 0 A Y R R R e —
Fivs gy, M B&ER—EREREE. Fit, FHEERGEHTELRN, CORERErE.

‘When the periodic AC quantity is decomposed using Fourier series, the component with the same frequency as the power frequency is
called the fundamental component. The component with a frequency that is an integer multiple greater than the fundamental component
frequency is called the harmonic component. The component with a frequency that is not an integer multiple of the fundamental frequency is
called the interharmonic, and the component with a frequency lower than the fundamental frequency is called the subharmonic. When the
utility grid operates ideally, the provided voltage frequency should be single and fixed, and the voltage amplitude should be equal to the
specified value. However, the presence of harmonic voltage and harmonic current is a form of pollution to the utility grid and can cause
certain harm to electrical equipment. Therefore, online monitoring of harmonics is necessary to ensure the quality of power supply.

AHE B PCRAE 1024 51, (EHUVESFN S0Hz 6, LL 10 AT 18 D — K FFT (PRI IAR D, B g
N SHz, AR RIS E CERE S MIER S & CERED MRS S A &, BB, &K
I A A R AR TR 5

This device samples 1024 points per cycle per week. At a rated frequency of 50Hz, it performs an FFT (Fast Fourier Transform) with a

time window of 10 cycles, achieving a frequency resolution of 5Hz. It can measure various harmonic components (effective value and phase
angle) and interharmonic components (effective value), thereby calculating the harmonic content rate, total harmonic distortion rate, odd
harmonic distortion rate, and even harmonic distortion rate.

# 3-7 TR

Table 3-7 Harmonic Analysis Data

UA/A UB/B #H UC/C ISyl
UA/A phase UB/B phase | UC/C phase Sum 1A 1B e L
2~63 UIBAT U
Effective values of 2 to v v N - N N N N
63" harmonics
2~63 AR fis
Phase angle of 2" to \ \ \ - \ \ v N
63" harmonics
2~63 RIS A %
2 t0 63 harmonic N \/ v - v N N N
content
ps¥icti Lo N J J ~ J J J J
Total harmonic distortion




AR I WA
Total distortion rate of odd

harmonics

H R 1 O A R A

Total distortion rate of

even-order harmonics

SR U
Total harmonic distortion
(THD)

FF BT U
Effective value of odd

harmonics

B YA BUE
Effective value of

even-order harmonic

LI K B

Current K factor

WA IR T

Peak factor

1~63 K A U
Effective value of 1~63™

order inter-harmonics

1~63 RN & %
Inter-harmonic content

rate of 1~63 times

WA RUE
Effective value of

sub-harmonic

VS Lo
Sub-harmonic distortion

rate

[ e g A
Total distortion rate of

inter-harmonics

AR IR I A
Odd-order inter-harmonic

distortion rate

R YR IR W A
Even-order inter-harmonic

distortion rate

Ui ISEERIRIES
Harmonic total active

power

R
Total harmonic reactive

power

LpasS R ES




Total harmonic apparent

power

2~63 IR A )5
Active power of 2™ to \ \ \ - - - - -

63" harmonics

2~63 Kk T Th
Reactive power of 2" to N J J ~ ~ B ) i

63" harmonics

2~63 UEBANAE T %
2m 0 63 harmonic N \ v - - - - -

apparent power

2~63 IR D 3 A H
21 to 63 harmonic v N N N - - - -

power factor

R 327 A IR A — A, = AIBRER TR
In Table 3-7, the harmonic active power/reactive power is presented as a primary value, and the triangular connection is invalid.

(2) P57k Calculation method

2858 FFT J5 w45 2% UGB A ZUEAAR M, I THSE DR AL A DI, Ot S8 1A S M AL 4 45 S8
TS AR

After FFT, the effective value and phase angle of each harmonic can be obtained, and then parameters such as power factor, active
power, and reactive power can be calculated. The calculation formulas for parameters such as content rate and distortion rate are as follows:

WA MU
1) Harmonic effective value calculation
> VS ANE] S B Harmonic group and inter harmonic group

%34 DFT 8% FFT Ja it i 4 i R R, 5 SHz — 652k, REE TR A sUHEAT 200, 2B AMIR I 2 1A 1) %
e e gy B F DT A U 2 Ui LA b e gD IFTHSA 3] h DB AR . 3 h DGRBS AR h A
B BT THS b DCRISE het 1 DRI IA) 1 (358 G 1 7 AR T 5 1 385 IR B AT B, AT O ORI 1 RS i 2 I ) 3% e
FOARIEE CATEE 0 XIAEED .

The spectral components output after DFT or FFT are shown in the figure below, with one spectral line per SHz. They are grouped
according to the following formula, which groups the intermediate components between two adjacent harmonics (only using intermediate
components above the second harmonic) and calculates the root mean square value of the h-th harmonic. The effective value of the h-th
harmonic is calculated from the h-th harmonic group, and the effective value of the h-th inter harmonic is calculated from the root mean
square value of the inter harmonic group between the h-th and (h+1)-th harmonics. The inter harmonic group between the 0-th and 1-st

harmonics is called the sub-harmonic (which can be regarded as the 0-th inter harmonic).

(N/2)-1

W H e Vo= oV + Yé +1v2
ik Harmonic:  Ygn = |5, (Nxh)-N/2 CNxh)+k T 5 1C(Nxh)+N/2
k=(-N/2)+1

[A)39% Inter harmonic:

F H Where:
Yo onwhy+k A5 DFT 5% FFT 4 R8RS 43S AH T 82 () 75 S0 ARAR 5
Ye,(nxhy+k It refers to the root mean square value corresponding to the spectral components output by DFT or FFT;
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(N x h) + Kk Jgiith 3 5 (1 8

(N X h) + KIt refers to the order of spectral components;

Vo UL

Ygn Itis the root-mean-square value of the harmonic group;

Yigh AIAE AT EIRAE

Yign Itis the root-mean-square value of the inter-harmonic group.

7~ Example:
X T 50Hz ¥ 2R 45, 4 (8 A4 5 (505 53 98 % SHz, I N = % =10. P 2 Wi, HAEEEE NN x h) —g =(10x

2) — 5 =15 Mk =R, B 15 x 5 = 75Hz H 44, ?‘U%ﬁ(Nxh)+§:(10x2)+5=25 AN oy B S5, B 25 x 5 = 125Hz
S50, 36 11 AR X T 1 IR, JWAEE(N x h) + 1= (10 x 1) + 1 = 11 Ml 5744, B 11 x 5 = 55Hz JF4h, FIHE(N x
h) + (N—1) = (10 x 1) + (10 — 1) = 19 M s B 40, W1 19 x 5 = 95Hz 453, 3L 9 KMk,

For a 50Hz system, if the frequency resolution after Fourier transform is 5Hz, then, tN = % = 10aking the second harmonic as an

example, its harmonic group starts from the first spectral component, i.e., 15 X 5 = 75Hzstarts, and ends at the (N x h) +g =(10x2)+
5 = 25th spectral component, i.e., 25 X 5 = 125Hzends, with a total of 11 spectral lines. For the first-order inter harmonic, it starts from the
(Nxh)+1=(10x1)+1=11th spectral component, i.e., 11 X 5 = 55Hz starts, and ends at the (Nxh)+(N—-1)=(10x1)+

(10 — 1) = 19th spectral component, i.e., 19 X 5 = 95Hzends, with a total of 9 spectral lines.

Harmonic Group s (6] ¥ BB Simple Harmenic Group
h+2 h+4

DFT Output

DFT$th

BT % h+1 h+2 h+3 h+4 k5 h+6
Harmenic Order
W Harmonic group P IR Harmonic order
a8 inter-harmonic group DFT #itH DFT output

P 3-2 A A R R R
Figure 3-2 Schematic diagram of harmonic group and inter-harmonic group
> BT REA R il 0 78 Harmonic subgroup and inter harmonic central subgroup
i B AR ey T BBEAS SR RS 10, AR AE P R 8 10 P S R (L P et DBl KA 0 RO R i 1O 5 I 3% () 33
Wb AR EIPEHERGEE, TR A QAT R
The Fourier transform analysis assumes that the signal is steady-state. However, the voltage amplitude of the power supply system may
fluctuate, spreading the energy of harmonic components to the frequency spectrum adjacent to it. To improve evaluation accuracy, clustering

can be performed according to the following formula.

i Harmonic:  Yggy =

F H Where:
Yoonwhy+k 95 DFT 5% FFT 4 R8RS 43S AH T B2 () 75 0 ARAR 5
Yc,(nxhy+k The root mean square value corresponding to the spectral components output by DFT or FFT;

(N x h) +k g8t o5 (1K 5L
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(N x h) + kIt is the order of the spectral component;

Yogn BT HERI T IR E

Ysgn Itis the root-mean-square value of the harmonic subgroup;

Yisgh TRERB L B 5 BIARAE .

Yisgn It is the root-mean-square value of the inter-harmonic central sub-group.

7~ Example
XoF T+ 50Hz (1) 3R Gt o (8 HL AR5 () 476 43 3 268 SHz, U N = % =10. LA 2 YR BI, gk FREEE(N x h) — 1= (10 x

2) — 1 =19 Mk s S P44, B 19 x 5 = 95Hz FF4G, FIS(N x h) +1 = (10 x 2) + 1 = 21 MR/ 45 5, B 25 x 5 = 105Hz
S5O, 36 3 SR Ak KT 1 IR, WIEHER L TR (N X h) + 2 = (10 X 1) + 2 = 12 M4 & IF 4, 1 12 x 5 = 60Hz
Fref, FIEEN X h) + (N —2) = (10 x 1) + (10 — 2) = 18 Ml /455, B 18 x 5 = 90Hz 453, It 7 A2k .

For a 50Hz system, if the frequency resolution after Fourier transform is 5Hz, then, tN = % = 10aking the second harmonic as an
example, its harmonic subgroup starts from the (N X h) —1 = (10 x 2) — 1 = 19th spectral component, i.e., 19 X 5 = 95Hzstarts, and
ends at the (N xh)+1=(10x 2)+ 1 = 21th spectral component, i.e., 25 X 5 = 105Hzends, with a total of 3 spectral lines. For the
first-order inter-harmonic, the inter-harmonic central subgroup starts from the (N x h) 4+ 2 = (10 X 1) + 2 = 12 spectral component, i.e.,
12 x 5 = 60Hzstarts, and ends at the (NXxh)+ (N—2) = (10x1) + (10 — 2) = 18th spectral component, i.e., 18 X 5 = 90Hzends,

with a total of 7 spectral lines.

Harmonic Subaroup 2 T4 Inter \ﬂfﬁ!ﬁqﬁﬁiﬂ.hg.mm
ht2 i3z

Yo
DFT Output
DFT#
" hHl ht2 k43 k4 k45 b6
T RE Harmonic sun-group B IR Harmonic order
[ 38 Hh O RE Inter-harmonic central sub-group DFT #i i DFT output

3-3 B BRI RO R )
Figure 3-3 Example of harmonic sub-group and inter-harmonic central sub-group
2) P& 15 Harmonic power calculation
263 FFT J5 A5 80 % SOl A A, ATV T3 BB A Ihohs, KR ESH.
After FFT, the phase angle of each harmonic can be obtained, and then parameters such as power factor, active power, and reactive
power can be calculated.
h UIEBARR A Sy = h R HUERAR A — h SO B AR A
h B DY # FEL = cos (¢n)
h B D% = Upl, cos ¢y
h B T H% = Uyl sin @y
h UIBEAETIR = Uyl
63
BIATIIINE = ) Uyl cos @y
h=2

63
BRI IhR = Z Uply, sin @y,
h=2

AT = BN + B
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NSRRI ES
SRR

h-th harmonic relative phase angle ph= the phase angle of the h-th harmonic voltage minus the phase angle - the h-th harmonic current

B E =

h-th harmonic power factor = cos(¢h)

h-th harmonic active power = Uhlhcosph

h-th harmonic reactive power = Uhlhsingh

h-th harmonic apparent power =Uy I},

Total harmonic active power= Zgiz Uy}, cos ¢y

Total harmonic reactive power= 216,3:2 Uyl sin @y

Total harmonic apparent power = /Total harmonic active power? + Total harmonic reactive power?

Total harmonic active power
Total harmonic apparent power

Total power factor =

3) S H R 5WAEZR Harmonic content and distortion rate:

h A A Rl

h A H = ——————x 100%
WA A
< X 100%
R
W = M X 100%
WA U
h YA % h-th harmonic content SR M Total harmonic distortion
h A A Effective value of h-th harmonic VR Pl AR 2R Sub-harmonic distortion rate
FEPA R Fundamental wave effective value

LRI EARF .
Note: 1. The calculation formula for inter-harmonics is the same as that for harmonics.

2AREBEHREMH 1. 33 5 7. KEE, BRERBRENTH 2. 4. 6. 8...... KiKH.
The odd-order harmonic distortion rate only calculates the 1st, 3rd, Sth, 7th... order harmonics, while the even-order harmonic
distortion rate only calculates the 2nd, 4th, 6th, 8th... order harmonics.
4) WE{EFF Peak factor
VAEAR TR 7S 00 i B A 5 U 2 L, BARUIE SR VAR TR F=1.414. A% E FRAE ABC ZAH LR AT ABC = AH LI A VAR ]
To B TO ST ) 6 P 0 e i B A (5 O S ARAEAE A B
The crest factor is the ratio of the measured peak value to the effective value, and the crest factor of an ideal sine wave is 1.414. This

device provides the crest factors of ABC three-phase voltage and ABC three-phase current, calculated by taking the highest sample value and

the root-mean-square value within a 10-cycle time window.

[ 5 o |

WA PR CF = ————
D AT R
WA R Peak factor CF WA U Effective value of measurement quantity
A Peak measurement quantity
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5) K [HF K factor
MRGPAAAEWG BT, BN A, IR T AR BRI BRAE, 1 ELBE A MR I s BRFEEE R BT RAs I B L

IRV S RE S A R AR R A, SUERIGHIRETE K. [N, B iE 2 o AL R B A 5E. SN2 RN A AL L S [ R . e
BRI ARTR bR, KPR 22 B SRR Bt 51 2 (KB 1A 0% 0 A R 2R RFR I S . K BRI (1) SR R AE M€ R U
FHJAL 5| RS I A R BRI A AR S5 1 IR B~ 5 s kel TR A SR

‘When harmonics exist in the system, harmonic currents are injected into the transformer, increasing its iron loss. Furthermore, as the
harmonic frequency increases, the iron loss becomes greater. Therefore, higher-order harmonics cause more heating and greater loss in the
transformer than lower-order harmonics. At the same time, harmonic currents can also cause heating of the transformer housing, outer silicon
steel sheets, and certain fasteners. In the technical indicators of power quality, the K factor mainly reflects the impact of the frequency of
harmonics caused by nonlinear loads on transformer loss. The definition of the K factor is mainly based on the assumption that the eddy

current loss of the transformer caused by harmonic currents is proportional to the square of the harmonic order. The calculation formula is:

@ h=hyyay
Y LR Y LR
— h=1 — _h=l

k h=h,

ST
h=1

h=

o, h OREREIREL 9E h RIS IR AL, TR TR AR IR
Where h represents the harmonic order, [ j represents the effective value of the hth harmonic current, hmax and represents the highest

order of the harmonic current to be considered.
(3) PRI Out-of-limit event

> HESME/EE R ik, RIS A AR, HIf%EE RUE) Effective value/content rate exceeding limit (choose one from voltage

content rate or current effective value)

1) UL R & S A0 i i oA, W&~ 24

1) Taking voltage selection for content rate and current selection for effective value as examples, the following parameters are
included:

A 2~63 I HUE S % B AH 2~63 UGBTI G A 3 CAH 2~63 JIB LR & %

Phase A 2nd to 63rd harmonic voltage content rate; Phase B 2nd to 63rd harmonic voltage content rate; Phase C 2nd to 63rd harmonic
voltage content rate;

A FH 2~63 WA AUE: B AH 2~63 IS HIAA RUE s C AR 2~63 UIEB LA AUE

Effective value of harmonic current from 2nd to 63rd order for Phase A; Effective value of harmonic current from 2nd to 63rd order for
Phase B; Effective value of harmonic current from 2nd to 63rd order for Phase C;

AR 1~63 IRIENEW RS A %5 B A 1~63 RIS % CAH 1~63 IRIAIE B HUE & A %,

Phase A 1st to 63rd order inter-harmonic voltage content; Phase B 1st to 63rd order inter-harmonic voltage content; Phase C 1st to 63rd
order inter-harmonic voltage content;

A FH 1~63 IRIBIEHE IR AT AUME s B AH 1~63 R IAJTE B FUATAT R8s C AR 1~63 IRIAIERE F IR AT R0

Effective value of 1~63rd order inter-harmonic current in Phase A; Effective value of 1~63rd order inter-harmonic current in Phase B;
Effective value of 1~63rd order inter-harmonic current in Phase C.

2) FlETrid: (LA AH 2 YOI LR D

2) Judgment method (taking the second harmonic voltage of phase A as an example)

THaaA: Ua 19 2 DO PR B K T2 B AL S A S (R RR AR, FLRPER IR T2 it i i & B A I
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Initial condition: The 2nd harmonic voltage content of Ua exceeds the "2nd harmonic voltage content action limit", and the duration
exceeds the "2nd harmonic voltage content action delay".

SR Ua 19 2 DRI S R BN T2 OB s 3 SR I BRAE - HLRREI )R T2 YR L 5 A 3R vl
TER

End condition: The second harmonic voltage content of Ua recovers to less than the "return limit value of second harmonic voltage
content" and the duration exceeds the "return delay time of second harmonic voltage content".

3) WESH (LA M2 KigEEEAED

3) Set parameters (taking the 2nd harmonic voltage of phase A as an example)

2 OB R ST R BE IR BRIA 2.00%, TEH 0~99.99%:

Operating limit for 2nd harmonic voltage content: default 2.00%, range 0~99.99%;

2 PP E S FDEIEN . BRIA Ss, TR 1.00~99.99s;

Action delay for 2nd harmonic voltage content rate: default 5s, range 1.00~99.99s;

2 YO LR S AR IR BRI 1.90%, JEHE 0~99.99%:

Return limit of 2nd harmonic voltage content: default 1.90%, range 0~99.99%;

2 YR IR A AR P AE RS s BRIA 55, YEH 1.00~99.99s5

Return delay of 2nd harmonic voltage content rate: default Ss, range 1.00~99.99s;

2 YO RIE A F AR BIE: F/DO1/D02/DO3/D04.

2nd harmonic voltage content rate triggers action: None/DO1/D0O2/DO3/D0O4.

4) BFSH (BLA M 2 DB D

4) Record parameters (taking the 2nd harmonic voltage of phase A as an example)

BRI A LR 2. A 2 DT S SRR

The occurrence time of the out-of-limit condition and the action value of the 2nd harmonic voltage content rate in phase A;

PR 25 AR 2 A AH 2 DU U S A FRR Im . AR ) A AR 2 DRI R S R R ME L BRI R ]

The end time of the out-of-limit condition, the return value of the A-phase 2nd harmonic voltage content rate, the maximum value of
the A-phase 2nd harmonic voltage content rate during the out-of-limit period, and the duration of the out-of-limit condition.

5) HARSHBOSBRF IR b, S UM AT k7 15 0 A £ 5 e (B AU i B

5) The principle for exceeding limits of other parameters is the same as above, and each harmonic can be independently set with a
corresponding rated value or effective value.
> WARZGHER Distortion rate exceeds the limit

D SAFmFZH:

Includes the following parameters:

ABC A HUH S IE IS A ABC AR HLHE B AT OIBRB I AL 46 . ABC AH HIH SR A A B A 48 5 5

Total harmonic distortion rate of ABC phase voltage; Total odd harmonic distortion rate of ABC phase voltage; Total even harmonic
distortion rate of ABC phase voltage;

ABC AH LS A8 3 ABC AH PRV A OB IR AL 26 s ABC AH HELIRE AR A8 A B e 20 % 5

Total harmonic distortion rate of ABC phase current; Total odd harmonic distortion rate of ABC phase current; Total even harmonic
distortion rate of ABC phase current;

ABC AH HL I S () 4 W2 5 - ABC A RS B3 7 R IR AR 55 ABC A FELHE A6 A 2C 1) S e A 2 5

Total inter-harmonic distortion rate of ABC phase voltage; Total odd-order inter-harmonic distortion rate of ABC phase voltage; Total
even-order inter-harmonic distortion rate of ABC phase voltage;
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ABC AH HLV L () 15 S A58 ABC AH FLUARL & AT IR IR AL 2, ABC A HLIE A 8 1K ) 185 B ey A8 52
Total inter-harmonic distortion rate of ABC phase currents; Total odd-order inter-harmonic distortion rate of ABC phase currents; Total
even-order inter-harmonic distortion rate of ABC phase currents.
2) HAET I (UL A AR HL S R A R A )
Judgment method (taking the total harmonic distortion rate of A-phase voltage as an example)
FRURSRAT: A KH U SRR M AL T o SR M A R B A E BR AR, ELRFEI (8] KT L BB MR A8 AR B A S I
Starting condition: The total harmonic distortion rate of phase A voltage is greater than the "action limit value of total harmonic
distortion rate of voltage", and the duration is greater than the "action delay time of total harmonic distortion rate of voltage".
SEROFAT A R SR M 28 R 52 30/ i s T B A R o R, EL R T TA) R P s 0 A U W 2 3% [l SiE IS
End condition: The total harmonic distortion rate of phase A voltage recovers to less than the "return limit value of total harmonic
distortion rate of voltage", and the duration is greater than the "return delay time of total harmonic distortion rate of voltage".
3) WESH (LL A HH L S B AL 3 9
Set parameters (taking the total harmonic distortion rate of A-phase voltage as an example)
FL IR AR A B IRAE: BRIA 2.00%, T 0~99.99%;
Voltage total harmonic distortion action limit: default 2.00%, range 0~99.99%;
< IRIAR REEEAE NS BRIA s, YT 1.00~99.99s:
Voltage total harmonic distortion action delay: default Ss, range 1.00~99.99s;
LRI A AR B (R BRIA 1.90%, Vi 0~99.99%:
Voltage total harmonic distortion return limit: default 1.90%, range 0~99.99%;
FL L B T AR FGR [BI E R BRIA Ss, Y] 1.00~99.99s;
Voltage total harmonic distortion return delay: default 5s, range 1.00~99.99s;
FLIS I B IS S AR B {F: - F2/DO1/DO2/DO3/DO4
Trigger action for total harmonic distortion rate of voltage: None/DO1/DO2/DO3/DO4
4) eFESH (LL A AHHE BB AR 2 )
Record parameters (taking the total harmonic distortion rate of A-phase voltage as an example)
FRBR AR RS 2 A K HUE R AL RS 1 A
The moment of exceeding the limit, and the action value of the total harmonic distortion rate of the A-phase voltage;
ARBRAE AR 2. A R LU B AR SR L BRPR IR A A L H T P AR SR A R AR R (]
End time of out-of-limit, return value of total harmonic distortion rate of A-phase voltage, maximum value of total harmonic distortion
rate of A-phase voltage during the out-of-limit period, and duration of out-of-limit.
5) HARSHORMRS IR b, v R IR 7T U0/ R I 4 RO S 5 0 N 5
The principle for exceeding limits of other parameters is the same as above. The total/odd/even harmonics of voltage and current can be

independently set to corresponding fixed values.

3.5.2 MR % Voltage deviation
PER RGBT, 2 IPR AL 5 RGUARFR AL 2 ZE 0 RGP0 2050 FOMZ R I RS R 22, RS 2270 Uk
FAREREE T2, BFRIEXA:
During the operation of the power supply system, the percentage of the difference between the actual voltage at a given point and the
system's nominal voltage, relative to the system's nominal voltage, is referred to as the voltage deviation at that point. Voltage deviation is

divided into voltage upper deviation and voltage lower deviation. The mathematical expression is as follows:
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R i % Voltage deviation:

- _ EFREE - R PRRE 0
R ZE = ORI x100%

Actual voltage — System nominal electric

- x100%
System nominal voltage

Voltage deviation =

R Il 2 Upper deviation of voltage:

n

2
=2 " —Ulin
Uover(%) =————x100%
Ulin

Heft U ey P51 10 FIRIH BUE.
Where Ummfwer ;  Is the effective value of the ith 10-cycle wave.

Uns-200ms <Udins W Ui = Ui

U is-200ms. = Udiw}rl‘u v Usseoveri = Usns—200ms.i

K R 2 Voltage lower deviation:

n
U2
rms—under i
i=1

n x100%
Udin

Udin -
Uunder (%) =

HhU, AR AN 10 A B R .

rms—under i
Where is the effective value of the the i 10-cycle wave.

U > U, M, U,

ms—200ms i

'SUdin’}rlIJ’ U

rms—200ms i

= Utlin
=Ug,

rms—under i
tms—under i

35kV VA EAER R IE . SR 22 0 E 2 AANEE I R AR L Y 10%.

The sum of the absolute values of the positive and negative deviations for power supply voltages of 35kV and above shall not exceed
10% of the nominal voltage.

20KV e LU = AR R RS 22 Db R LR AR+ 7% o

The voltage deviation for three-phase power supply at 20kV and below is +7% of the nominal voltage.

220V FAHAE FL R ZE AR PR RS B4 7%, -10%.

The voltage deviation of 220V single-phase power supply is +7% and -10% of the nominal voltage.

e EPAT A R AP RS 0y 10 f, SR HAANIEN & DB RS, S8 I A Ui
SFHME, AT B R R 2

The basic measurement time window for the device to obtain the effective value of voltage is 10 cycles, and each measurement time
window is close to but not overlapping. The average value of the effective voltage is continuously measured and calculated, and the final
supply voltage deviation value is obtained.

R B LR R FE0.1%, AT SEBL LR A ZE I PE LR T I, (R T 8 R OR 0 4 S S SR Th

26



The voltage measurement accuracy of this device is +0.1%, enabling online monitoring of voltage deviations. Additionally, it can be
configured with over-limit alarm and event recording functions.
# 3-8 L 22

Table 3-8 Voltage deviation data

W 5{E measured value FAAZ unit W 5AE measured value AL unit
Ua WK I w2 Uab Lk I i 2%
0.01% 0.01%
Ua voltage upper deviation Uab voltage upper deviation
Ub AL b i 2 Ubc HLE iz
L 0.01% o 0.01%
Upper deviation of Ub voltage Ubc voltage upper deviation
Uc HUE MR Uca HUE Ef
. 0.01% L 0.01%
Uc voltage upper deviation Uca voltage upper deviation
Ua W& F % Uab HLHE T 2%
. 0.01% . 0.01%
Ua voltage lower deviation Uab voltage lower deviation
Ub LK Rz Ube HLE N 22
0.01% 0.01%
Ub voltage lower deviation Ubc voltage lower deviation
Uc HUE iz Uca HUE N %
. 0.01% L 0.01%
Uc voltage lower deviation Uca voltage lower deviation

> HEMRZER FR Voltage deviation exceeds the upper limit
(1) W2 RS2 A4 Ua/Ub/Ue/Uab/Ube/Uca 3k 6 2
Classification of voltage deviation exceeding the upper limit: including 6 categories: Ua/Ub/Uc/Uab/Ubc/Uca
(2) #5877i% Judgment method
AT EAE: bR R T RGNS, RUE T WZEN 0, TR A8k B2 .
Precondition: When the actual voltage exceeds the system's nominal voltage, the voltage lower deviation is 0, and the voltage upper
deviation can be calculated.
Traas s R bR R T s 22 b BRSO IR RRAE™,  HLRRE )R i 22 1 BRE (S I
Starting condition: The voltage upper deviation exceeds the "Upper Voltage Deviation Action Limit" and the duration exceeds the
"Upper Voltage Deviation Action Delay".
SRR R B ARZERE BN T R AR 27 L BROR I BRAE,  FLRFAEAT ()R Ty AR 72 R [T I
End condition: The voltage upper deviation returns to less than the "Voltage Deviation Upper Limit Return Limit" and the duration
exceeds the "Voltage Deviation Upper Limit Return Delay".
(3) WE S Set parameters
U ZE EBRENERRAE: BRIA 7.00%, HEFE 0~99.99%:
Upper limit action value for voltage deviation: default 7.00%, range 0~99.99%;
FUI 2 L PRESIELERS: BRIA 5.00s, JEH 1.00~99.99s;
Upper voltage deviation limit action delay: default 5.00s, range 1.00~99.99s;
U A 22 BB BIBRAE: BRI 6.65%, Tt 0~99.99%;
Upper limit return value for voltage deviation: default 6.65%, range 0~99.99%;
HUE (22 BB EIEERS : $RIA 5.00s, JiEH 1.00~99.99s;
Upper voltage deviation return delay: default 5.00s, range 1.00~99.99s;
HUE (22 1R Al A B F AL F/DO1/DO2/DO3/D04.

Upper voltage deviation limit triggers action types: None/DO1/D0O2/D0O3/DO4.
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VE: IR [P RAE — B E A E B 0.95, R AD SRR 2L,
Note: The return limit is generally set to 0.95 of the action limit. The same applies to other events below.
(4) %34 (LLUa ABD  Record parameters (taking Ua as an example)
Ua HUE 228 ERRIR AR Z. Ua WK B AR ZE I Z01E H
The occurrence time of the Ua voltage deviation exceeding the upper limit, and the action value of the Ua voltage upper deviation;
Ua HUE 228 ERRIAE R Z]. Ua U EARZEIGIR BIE . R RE T Ua s B ZZ RO« RRER RIFRFEE 8] .
The end time of the Ua voltage deviation exceeding the upper limit, the return value of the Ua voltage upper deviation, the maximum
value of the Ua voltage upper deviation during the exceeding process, and the duration of the exceeding.
(5) Ub. Uc. Uab. Ubc. Uca [ L. Ub, Uc, Uab, Ubc, and Uca are the same as above.
> HLER2ZEH FER Voltage deviation is below the lower limit
(1) MR Z# N PR52%: A4 Ua/Ub/Uc/Uab/Ubc/Uca 3£ 6 2 Classification of voltage deviation below the lower limit: including 6
categories: Ua/Ub/Uc/Uab/Ubc/Uca
(2) #5277i% Judgment method
AT EAF: bR RN T RGN, R M2 0, TR N 2= .
Precondition: When the actual voltage is less than the system's nominal voltage, the upper voltage deviation is 0, and the lower voltage
deviation can be calculated.
THUGZAT: WU ZE K T 22 NERBIIERRAE,  HAREm ATl e i 22 T IR/ SE .
Starting condition: The voltage deviation is greater than the "voltage deviation lower limit action limit", and the duration is greater than
the "voltage deviation lower limit action delay".
SRR HUE MRS BN TR 22 T BRIR BT BRAE ™, HLARR I TR T I 22 - PRI [ SE
End condition: The voltage deviation returns to less than the "voltage deviation lower limit return limit" and the duration is greater than
the "voltage deviation lower limit return delay"”.
(3) WEHSH Set parameters
U R ZE BRI BRIK 7.00%, 5 0~99.99%:
Lower limit action value for voltage deviation: default 7.00%, range 0~99.99%;
LR R ZE N BREEAERS: BRIk 5.00s, i 1.00~99.99s:
Voltage deviation lower limit action delay: default 5.00s, range 1.00~99.99s;
HUE A 72 T BRI [FIRAE: BRIA 6.65%, [ 0~99.99%:
Lower limit return value for voltage deviation: default 6.65%, range 0~99.99%;
U A 72 BRI [FIERS : BRIA 5.00s, Vi 1.00~99.99s:
Voltage deviation lower limit return delay: default 5.00s, range 1.00~99.99s;
HUE MR 22 N Rk R ZER AL JE/DO1/DO2/DO3/DO4.
Trigger action type under voltage deviation lower limit: None/DO1/D0O2/D0O3/DO4.
(4) ExB% (LLUa ABD  Record parameters (taking Ua as an example)
Ua HUERZE8 PRI AER Z. Ua HUE T (i 22 1030 1R {H s
The occurrence time of the Ua voltage deviation reaching the lower limit, and the action value of the Ua voltage lower deviation;
Ua MR ZE R R BRI EESRIN Z. Ua B R 22 R B PRI RE op Ua B R R 22 A AR R PR AR R )
The end time of the Ua voltage deviation exceeding the lower limit, the return value of the Ua voltage deviation below the lower limit,
the maximum value of the Ua voltage deviation below the lower limit during the exceeding process, and the duration of the exceeding.
(5) Ub. Uc. Uab. Ubc. Uca #J5€[FA] L.  The determination of Ub, Uc, Uab, Ubc, and Uca is the same as above.
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3.5.3 MF W% Frequency deviation
HARGAEIEFIBIT R T, RESRIEBMERBRRE %, AR MZE. BERiE08:
Under normal operating conditions of the power system, the difference between the actual value and the nominal value of the system

frequency is called frequency deviation. The mathematical expression is:

e

PR
Frequency deviation = Actual frequency - Nominal frequency

H A ZE PR A0, 2Hz, 2 RGA BV, R ZEBRE R LUSSEE+0.5Hz. phifi B4 5L

B RGIE W IBAT R T
EAGii1+0.2Hz.

Under normal operating conditions, the frequency deviation limit for the power system is £0.2Hz. When the system capacity is
relatively small, the deviation limit can be relaxed to +0.5Hz. The frequency variation caused by impact load shall not exceed +0.2Hz.
A2 B B DI A 90,005 Hz, I SN S Al 22 () AR LR UE I, [RIIN v 5 B RR PR 25 0 S5 e SR T g
The frequency measurement accuracy of this device is +0.005Hz, enabling online monitoring of frequency deviations. Additionally, it
can be configured with over-limit alarm and event recording functions.
> MR RZE FR Frequency deviation exceeds the upper limit
(1) FseJ7i% Judgment method
AT E KA 2 SRBRIR K FARFRARES, Sz A IE.
Precondition: When the actual frequency is greater than the nominal frequency, the frequency deviation is positive.
FRU %A AR 28 K T s di 22 L RRANMERRAE CIEMED , HAFSE R TS 22 b IRANE e,
Starting condition: The frequency deviation is greater than the "Upper limit action limit of frequency deviation" (positive value), and
the duration is greater than the "Upper limit action delay of frequency deviation".
SERRAT: AR R BN TS 22 L ROR [l BRAE CIEAED  FLRRERI )R TS g 22 b PRI [l 42 1.
End condition: The frequency deviation returns to less than the "Frequency Deviation Upper Limit Return Limit" (positive value), and
the duration is greater than the "Frequency Deviation Upper Limit Return Delay".
(2) WE 4] Set parameters
siEedmzE LIRANIERRE: BRIA 0.20Hz, [ 0.01~9.99Hz;
Upper limit action value for frequency deviation: default 0.20Hz, range 0.01~9.99Hz;
Sz LIRBD(EERT: BRI 5.00s, JEH 1.00~99.99s:
Upper limit action delay for frequency deviation: default 5.00s, range 1.00~99.99s;
e 72 L IRGR [ RAE: BRIN 0.19Hz, [ 0.01~9.99Hz;
Upper limit return value for frequency deviation: default 0.19Hz, range 0.01~9.99Hz;
B 7 L IRGE R BRI 5.00s, JEF 1.00~99.99s;
Frequency deviation upper limit return delay: default 5.00s, range 1.00~99.99s;
B fn 22 IRl ZERAY: TEARIBALR/DO1/DO2/DO3/D04.
Frequency deviation upper limit trigger action type: None/Waveform recording/DO1/D0O2/DO3/D0O4.
(3) itk 4 Record parameters
Bz EIRR AR SR SR ()
The moment when the frequency deviation exceeds the upper limit, the frequency deviation action value is (+);
Bz BRI S R R () MR R R RO (4D« PR A

The end time of frequency deviation exceeding the upper limit, the return value of frequency deviation (+), the maximum value of
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frequency deviation during the exceeding process (+), and the duration of exceeding.
> SRR 2 R Frequency deviation below the lower limit
(1) F5J7i% Judgment method
BB TR AN TARARIEIT A A 22 B
Precondition: When the actual frequency is less than the nominal frequency, the frequency deviation is negative.
THURSA: SRR ZE N TSR M2 FIRBIERRME” () HARFSE R F8ise fh 72 T BREEE.
Starting condition: The frequency deviation is less than the "lower limit action limit of frequency deviation" (negative value), and the
duration is greater than the "lower limit action delay of frequency deviation".
SERCRA: SRR ZERE BIR TSR 2 F IR RIER (B, BRI ) K T3 (i 2 PR [l i
End condition: The frequency deviation recovers to a value greater than the "Frequency Deviation Lower Limit Return Delay"
(negative value), and the duration exceeds the "Frequency Deviation Lower Limit Return Delay".
(2) W BB Set parameters
B2 T IRBIERRE: BRIA-0.20Hz, TiEH-0.01~ -9.99Hz;
Lower limit action value for frequency deviation: default -0.20Hz, range -0.01 to -9.99Hz;
R ZE T RIS BRIA 5.00s, T 0~99.99s;
Action delay for lower frequency deviation limit: default 5.00s, range 0~99.99s;
B2 TR RIFRAE: BRIA-0.19Hz, TiEH-0.01~ -9.99Hz;
Lower limit return value for frequency deviation: default -0.19Hz, range -0.01~ -9.99Hz;
B ZE T IR MERS . BRIA 5.00s, TEFE 1.00~99.99s;
Frequency deviation lower limit return delay: default 5.00s, range 1.00~99.99s;
M2 T IR BT F/DO1/DO2/DO3/DO4.
Trigger action type for lower limit of frequency deviation: None/DO1/DO2/DO3/DO4.
(3) it3% % 5 Record parameters
MR ZE R T IR AR Z SRS (<) 5 SRR T IR AR 2, SRR IR A (<) PR AR e 2 B
ME () BRPRRREER ).
The moment when the frequency deviation reaches the lower limit, the action value of frequency deviation (-); the moment when the
frequency deviation ends beyond the lower limit, the return value of frequency deviation (-), the minimum value of frequency deviation

during the out-of-limit process (-), and the duration of out-of-limit.

3.5.4 AP AN 43 I Unbalance and sequence component measurement

ERARR RS, AR B VR IR SLAR 55, ARGLRAHZE 120°. 43:FR RGN R B OLN, A A
6 5L e LIS () FRL R FH 0% B R R e o FLATR TR Bl i AP Bl i % AN FRIZ AT, PR T i, ol
RS, ARSI A dr. AT ARG AP R R, T DU FR o iR AT A0 CRIESZARIRD -

In an ideal power supply system, the amplitude of three-phase voltage or current should be equal, and the phases should differ by 120°.
When the actual system deviates from this condition, imbalance issues arise, leading to a decrease in power utilization efficiency. For
example, in generators and large motors, unbalanced loads cause asymmetric operation of the equipment, generating negative-sequence
components, which can cause equipment overheating and wear, thereby shortening the equipment's service life. When analyzing the
imbalance issues in a three-phase system, the voltage can be decomposed using the symmetrical component method (the current algorithm is

the same):
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. S
FIFHE U =3(Ua+ Uy +00)
RFRIS I S IR U1=—(U +aly, + a2U,)

Ty U, =—(U + a0y, +al,)

4

ERoy i

el

KRRy Symmetrical component method Zero-sequence component

b=

A

fein

EfFora Positive-sequence component Negative sequence component

AEETW RPN EF R FUFEE. B RE. EFRR. AFRRMEFRRNNE, M, A EFS R, f
FE AR PO BN 0o 1M ZAH RGP IOAPHIRERE, WHA P ERR, AARRIUN T 2B 5 i sl 7 2 4 b 5 0E J7 2 4
AU E oL, R ARFIR:

This device can measure positive-sequence voltage, negative-sequence voltage, zero-sequence voltage, positive-sequence current,
negative-sequence current, and zero-sequence current. When the three phases are symmetrical, there is only a positive-sequence component,
and both the negative-sequence and zero-sequence components are zero. The degree of imbalance in a three-phase system can be represented
by the degree of imbalance, specifically expressed as the percentage of the effective value of the negative-sequence fundamental component
or zero-sequence fundamental component relative to the positive-sequence fundamental component, as shown in the following formula:

(1) HIE. BRAFATFHEE Negative sequence imbalance of voltage and current

L HESURAR L SR
FTREERAR T RRER AR

_ Voltage negative sequence division Current negative sequence division

, =

x100%

x100% i =

Voltage positive sequence division Current positive sequence division

(2) HE. BREFAFHE Zero-sequence imbalance degree of voltage and current

HIEE T & HLR T ) i

TR 100% i 7F,x100°/
H R IERE 4 & N TR ’
x100% iy =

U, =

Voltage zero sequence division Current zero sequence division

x100%

u, =
0 . P
Voltage positive sequence division

B IEF BT, 5 EAPE AR 2%, ARSI 4%.

During normal operation of the power grid, the negative-sequence voltage imbalance should not exceed 2%, and it should not exceed

Current positive sequence division

4% for short periods.

BT A IR A P SERAZ AT AP BTEE SR VR — 0N 1.3%, RN AN 2.6%.

The allowable value of negative-sequence voltage imbalance caused by each user connected to the point of common coupling is
generally 1.3%, with a short-term limit of no more than 2.6%.

AEFEA LIS IEFBE. fUFHBE. FFHE EF R, U7 RRME SRR, I S A IR fUF A
P RE S PR RE, SEAII RS ) E O 10 ANE, N R FTR.

This device is capable of measuring positive-sequence voltage, negative-sequence voltage, zero-sequence voltage, positive-sequence
current, negative-sequence current, and zero-sequence current. It also calculates the negative-sequence imbalance and zero-sequence
imbalance of voltage and current separately. The basic measurement time window is 10 cycles, as shown in the table below.

#3-9 AT S K
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Table 3-9 Three-phase unbalance measurement parameters

WEME (FRUE) Measured value (effective value) AT Unit 43 ¥ resolution
IEFHE U
\% 0.001 vV
Positive-sequence voltage Ul
BUFF L U2
v 0.001 vV
Negative-sequence voltage U2
Lk UO
A% 0.001 V
Zero-sequence voltage U0
IEF7HLAE 11
A 0.001 A

Positive-sequence current 11

B LA 12

A 0.001 A
Negative-sequence current 12
% AL 10
A 0.001 A
Zero-sequence current [0
RS A7 AN T A
i . % 0.01%
Voltage negative sequence imbalance
HLE AN - B
% 0.01%
Voltage zero-sequence imbalance
FLIAL ST AN -
. % 0.01%
Current negative sequence imbalance
Eb 5 R
% 0.01%

Current zero-sequence imbalance

> AT ER Unbalance exceeds the upper limit
(D AP AFFRETUT. REERF. RAT. BRETFIL4 %,
Unbalanced classification: including four categories: voltage negative sequence, voltage zero sequence, current negative sequence, and
current zero sequence.
(2) Hsedrik (DLHEESTF B Judgment method (taking voltage negative sequence as an example)
IEWWHOLT, APEERA 0.
Under normal circumstances, the degree of imbalance should be 0.
TFoa oA AL B AP 7 LB L s A7 AP P S R AR, ELR RN T T F B 87 AN BE B A S I
Starting condition: The voltage negative sequence imbalance exceeds the "voltage negative sequence imbalance action limit" and the
duration is greater than the "voltage negative sequence imbalance action delay".
SEROFAT: ST AP BE RS BN T R A5 AP SR 0 RAE,  HLAR e T PR L A7 AP S 3R [l S A
End condition: The voltage negative-sequence imbalance degree returns to less than the "voltage negative-sequence imbalance degree
return limit", and the duration is greater than the "voltage negative-sequence imbalance degree return delay".
(3) WEZSEH (LLHJEGFNH]) Set parameters (taking voltage negative sequence as an example)
R 5T AT FE SRR BRIA 2.00%, JEHE 0~99.99%:
Voltage negative sequence imbalance action limit: default 2.00%, range 0~99.99%;
FUIE PP AN P LB SE R = BRIA Ss, T 1.00~99.99s:
Voltage negative sequence imbalance action delay: default 5s, range 1.00~99.99s;
HLUE SR AN BEIR (R R BRIA 1.90%, Vi 0~99.99%:
Voltage negative sequence imbalance return limit: default 1.90%, range 0~99.99%;
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HUE S AN T BEIR (B I s BKIA Ss, YR 1.00~99.99s:
Voltage negative sequence imbalance return delay: default 5s, range 1.00~99.99s;
HUE S AN T BE i R #{F: - JE/DO1/D02/DO3/DO4.
Voltage negative sequence imbalance triggers action: None/DO1/D02/D0O3/DOA4.
(4 EFBH (DHEEFAF B Record parameters (taking voltage negative sequence as an example)
LR A7 3 AN BRI R A %) RS O AP EE SR A MU )7 AT RO R 45 SR 2 U U7 AP BE IR [l
AR PR R P A AN B SRR R PR ARSI 7]
The moment when the voltage negative-sequence imbalance exceeds the limit, the action value of voltage negative-sequence imbalance;
the moment when the voltage negative-sequence imbalance exceeds the limit ends, the return value of voltage negative-sequence
imbalance, the maximum value of voltage negative-sequence imbalance during the exceeding process, and the duration of exceeding.
(5) WEERF. WRGUT. BT EEE b, HLS s S AR R E A .
(5) The principles of voltage zero sequence, current negative sequence, and current zero sequence are the same as above, and corresponding

fixed values can be independently set for each.

3.5.5 FLR 3N Voltage fluctuation

TERAE A R Geeh, e AR R IERLE S B 4T . (HSEfrd A, m AN R, AR L B AN K
1M FU A M B — AR SR B BUE SR TR, BN LR BBl . AR B (R A A B P AR 2 2, AR FUIS B 1 2 5 e
FALIN ) A RS AR B IR, RO RS AR E I . RSB Eh TR A SR

In an ideal power system, the supply voltage should operate stably according to specified parameters. However, in practical processes,
due to various external influences, it is often difficult to meet this requirement. A series of variations or continuous changes in the effective
value of voltage is called voltage fluctuation. The voltage variation value is the difference between two extreme values of the effective
voltage, often expressed as a percentage of the nominal voltage. The number of voltage variations per unit time is called the frequency of

voltage variation. The calculation formula for voltage fluctuation is as follows:

) d = 20 = Umax = Umin g 000,
Uy Uy

S HH R AR E U
LR AS A 1 = o

BTN ]
R S) Voltage variation L RAS S Voltage fluctuation frequency
LR B IR AL Number of voltage fluctuations | &7 [A] Runtime

P B GERED AR R, R R
The device provides data related to voltage fluctuations, as shown in the table below:
% 3-10 HL RSN A

Table 3-10 Voltage fluctuation measurement data

% Name HAZ Unit 43 W Resolution
Ua LK% 3)
% 0.01%
Ua voltage fluctuation
Ub HLIE i E)
% 0.01%

Ub voltage fluctuation
Uc HLE 33N
Uc voltage fluctuation

Ua R4S 5 W10 534k 1

% 0.01%
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Ua voltage fluctuation frequency Times/10 minutes

Ub HUEAZS) K110 53 .
Ub voltage fluctuation frequency Times/10 minutes

Uc HLUEAS S /10 534k |
Uc voltage fluctuation frequency Times/10 minutes

Ve HRBEENEE 10 Z0BRA0E, ARSI EE 10 2B

Note: The voltage fluctuation and variation frequency are refreshed every 10 minutes.

3.5.6 HLJEINZAE Voltage flicker

PRAE, — MR AR A AT B AR AL R 5E A0 LR BB F T R S S . (ERRE AR IR AR R B IR, oA
PRI A Nk BE i S 1) T UL i BRI ) G20 1) PO IR SR 5 10— A GEH AR D9 R () TN AR AP, R0 W0 PR A AR
SEFHAY 10min. g A A) AR G HESE Y, OB E [B] (5 F /N ) TS SR 55 1 18 A AR O (8] T AR MBI AR [ A st
YA 2h.

Flicker generally refers to the perception of people towards the brightness changes of incandescent lamps, including the impact and
harm of voltage fluctuations on electrical equipment. However, voltage fluctuations cannot be used to replace flicker, as flicker is the
subjective visual perception of people towards illumination fluctuations. A statistical value that measures the intensity of flicker within a
short period of time (several minutes) is called the short-time flicker valuePg,, and the basic recording period for short-time flicker is 10
minutes. Based on the short-time flicker value, a value that reflects the intensity of flicker over a long period of time (several hours) is
calculated, which is called the long-time flicker valuePy,, and the basic recording period for long-time flicker is 2 hours.

IR ¥ 3 B e R R

The main determining factors of flicker are as follows.

1) P R e SR TE -
The amplitude, frequency, and waveform of power supply voltage fluctuations.
(2) HEHIREE . DO U0 MR BE R SE M RCR 1 HLA5 BT () PL R A v IR A K

Lighting device. It has the greatest impact on the illuminance waveform of incandescent lamps, and is related to the wattage and rated
voltage of the incandescent lamps.

(3) AN EMAUR . i T AT ZE S, LG (1 N AU E R T

People's subjective perception of flicker. Due to differences in people's visual perception, a sampling survey of observers' perception of
flicker is necessary.
> INA{YJEIE Principle of flicker meter

AR EH 57 IEC NS, AT - IR (K0 R, AT T 530 ) R T 1) DA A B AT ] TR AR AE 55 S 8

This device refers to the recommended model of the IEC flicker meter, simulating the process of light-eye-brain, thereby calculating

parameters such as short-term flicker value and long-term flicker value.

*Emeel 1 fFramez '1 i‘Frame3 *EFrame“ *Emees
- - P> -
A e o . T —HrGEE .
Rk R EE P R
. Square Bandpass Online statistical
Input adaptive . . Square first-order .
. demodulator weighted filtering . evaluation
self-test signal low-pass filtering

[ 3-2 IEC [N R ALAE P
Figure 3-2 Simplified block diagram of the IEC flicker meter model
HE e FURERAS, FFP AR G T AR

Box 1: Voltage adaptation, and generation of standard modulated waves for self-checking.
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HE 2. BUUSTIMER . X HRAR S AT 07 b 2E

Box 2: The role of the analog lamp. Square processing of voltage signals.

HE 3z MU IR KIS PR o 7 S ITBCRE G 5 S e 17 N8 22T /5 AN [RS8 1) HL e B 3l R BE AR AR I BBURR AR BE, @iy Ay
0.05Hz~35Hz (XS HEFEM BN MR SEGEVEIRD o D RERT i 3 AN UE I &% £h AL A

Box 3: Simulating the frequency selection characteristics of the human eye. The bandpass weighted filter reflects the sensitivity of
humans to changes in illuminance under voltage fluctuations of tungsten filament lamps at different frequencies, with a passband of
0.05Hz~35Hz (the maximum detection range of human perception to illuminance fluctuations). This function can be composed of three
filters connected in series:

(1) — P em g 4, BUEAEy 0.05Hz, i B &
A first-order high-pass filter with a cutoff frequency of 0.05Hz, which suppresses DC components

0.9996(1 —z1)
1-09992z°1

(2) ANHESRIRIEIED, 2%, BULMZ N 35Hz, FERR 2 £ A (100Hz) Jlisyr. #4120V 60Hz [ 545, Mk mz
N 42Hz MBS . 5 (1) 254 R RRR H S Bl L 5 30 (1 TR e o

H(z) =

A sixth-order Butterworth low-pass filter with a cutoff frequency of 35Hz, which removes the 2-fold mains frequency (100Hz)
component. For a 120V 60Hz system, a filter with a cutoff frequency of 42Hz should be selected. Combined with (1), it can demodulate the
amplitude modulated wave reflecting voltage fluctuations.

6 —k
He = 1 fl}jgikzkz—k
' Where:
a; =— 3.8807; a, = 6.5355; a3 =— 6.0495; a, = 3.2276; as =— 0.9374; ag = 0.1155;
by = 0.0002; b; =0.0010; b, =0.0026; bz = 0.0034; b, = 0.0026; bs = 0.0010; bg = 0.0002.

(3) WUREEINBCIE SRS, B AR PSR vt e o SEBR _ FA%3 BR 0 F ()BT 3 52 3 50% K AL i 26
Visibility-weighted filter, which simulates the frequency selection characteristics of the human eye. In practice, it approximates the

visibility curve with a transfer function F(s) at a detection rate of 50%.

s
kwgs 1+,
F() == - 7 % S . B
s2 4+ 2ks + w3 (1+7)(1+7)

w3 Wy,

S ¥ parameter 230V 4T lamp 120V 4T lamp
k 1.74802 1.6357

A 21 X 4.05981 21t X 4.167375
wq 21 X 9.15494 21 X 9.077169
wy 2m X 2.27979 21 X 2.939902
w3 2m x 1.22535 21 X 1.394468
Wy 2ntx 21.9 2mtx 17.31512

LA 230V AT A, K F(s) AR AR Hids MATE e #2512 38, R B
Taking a 230V lamp as an example, F(s) is converted from the frequency domain to the z-domain using the bilinear transformation
method, as shown below:

21-z71
s=—
Ti1+z?!
Zi:obkzik

1+ % az®

H(z) =
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2P Where:

T KHFEH I T represents the sampling period;

a; =— 3.548754; a, = 4.714548; a; =—2.776010; a, = 0.610325;

by =0.009351; by =0.000329; b, =—0.018373; bz =—0.000329; b, = 0.009022.

TEIERE: MR AR ARG SO RN TN A E BN AR AT 2 1E .

Correction factor: Adjust the short-term flicker value or long-term flicker value based on different system parameters.

220V, 50Hz [ A%i%% 230V, 50Hz ({45 RIELMETER %L 0.97;

For a 220V, 50Hz system, the result of a 230V, 50Hz system should be multiplied by a correction factor of 0.97;

100V, 50Hz [f)5%%:i%7% 120V, 50Hz 455 LMEIE 741 0.90;

For a 100V, 50Hz system, the result of a 120V, 50Hz system should be multiplied by a correction factor of 0.90;

100V, 60Hz [f1%5i%% 120V, 60Hz ()45 R LUEIE R %L 0.90.

For a 100V, 60Hz system, the results of a 120V, 60Hz system should be multiplied by a correction factor of 0.90.

HE 42 BN DL S R ACAZ RN . A8 T —ANFJ7 8 A 1) 4009 300ms IORIEIER &%, FHARMERT - IR A 15 5t
T 6B 2 A O 2 AR SLATCAZ 808 . il HH 0 S (8) S e 1 N FRAILBE Xt L g ) RO IR TR R 7K T«

Box 4: Simulating human brain neural responses and memory effects to vision. It includes a squarer and a low-pass filter with a time
constant of 300ms, which are used to simulate the transient nonlinear response and memory effect of the lamp-eye-brain pathway to changes
in light intensity. The output S(t)reflects the instantaneous flicker perception level of human vision to voltage fluctuations.

O PSR, BEL 2 L 58 S B AR L i 7
Square calculation, simulating the nonlinear process of human brain neurons responding to visual stimuli.
(2) PP, BEUIRCIZAORE, )5 % 300ms (19— R IRk 4 23 o

Smoothing and averaging, simulating the human brain memory effect, is achieved by a first-order low-pass filter with a time constant

of 300ms.

0.26471(1 + z !
H(2) =+Z_)
1-0.99170z7!

HE 50 XA S(OE A RS R L CPF 77 /04, MR ASBR Rl B, AR BRI I ok 2 AR ) IRF []
AT [E] R E 3 B LE 10min WHET e, SERRCER - ENAN T 64 Yo

Box 5: Analyze the input S(t) value using the Cumulative Probability Function (CPF) method, where the horizontal axis represents the
measured quantity, and the vertical axis represents the percentage of time during which this quantity exceeds the corresponding horizontal
axis value within the total measurement period. Statistics are typically compiled over a 10-minute period, and the actual number of levels for

the instrument should be no less than 64.

oo

20 10— .
2 184 mRP— —— ﬂ" z
T Zs . =
Taad T [\ e

1.2 & f\/ il e i I

1.0 4 5 / P - ; &0 l

0.8 i 4 T - -

0.6 3 ’.,/ L L;\‘P}r

0.4 H - 1

0.2 1 A ’{ L |_

: \Y ]

0 0 - I S T R T S ST T

' 1 2 3 4 & & T & 8 10 sif)

D 0204060810 1 L1LE L8205k
(a) S(HIZ S(t) curve (b) CPF HiZk CPF curve
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Kl 3-3 i S(OfEtH CPF izt
Figure 3-3 Example of generating CPF curve from S(t)

> 5 A calculation formula

SEIN [ 2B Py, = \/0.0314P,; + 0.0525P; + 0.0657P; + 0.28P;, + 0.08P5,

> U Where:

Po1~ Piv P3v Pigv Pso20 il CPF BHZE E45TF 0.1%. 1% 3% 10%. 50% A S(O)1E

Po1~ P1v P3. Pygv Pso The values on the CPF curve correspond to the times when it equals 0.1%, 1%, 3%, 10%, and 50%,
respectively;S(t)

Py 9 2h 5 § AN ] N A2

Py Itis the j-th short-time flicker value within 2 hours.
> “FHTALEE smoothing

I TAAG IR ZE, AT U0 R P AL . ] 300ms [T 1) BORALE T Py R R4, Po s AL HE

To prevent errors caused by abrupt values, the following smoothing process can be applied. However, the storage time constant of
300ms ensures that P jthere will be no abrupt changes, so P 1no further processing is necessary.

_ (Po7 +P1 +Py5)

Pyg 3

_(Paa + P34 Py

P35 3

P = (Pg + Pg + Py + Pi3 + Py7)
105 = 3

(P30 + Pso + Pgp)
Psos =—————

> /2 #% Grader
TSP I B R MRS58 B 43 RUMIPME, — T AN 4 IE AP B B — 2 2, ATARIE U R 5 v e v B
The value of Pga specific percentage point required for calculation Py generally does not correspond to a single grade exactly. The
accuracy can be improved according to the following methods.
(1) Z&Mk 47k Linear interpolation method

Fg Yk~ ¥n
n— k" ¥n
N Yn-1=Yn

A Where:

Fs Aoyt wfs, B S(of Ui o,

Fs represents the range of the classifier, which is the value range of S(t);
N A 9K

N represents the number of equal grades;

G IR
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%The width of each level;
Yo IR RE T4 n (1 4> BOMESE 1«
yalt corresponds to the percentage probability value of level n;
VAP IR 08, 010.1%. 1%, 3%, 10%. 50%;
ykThe corresponding percentages, such as P0.1%, 1%, 3%, 10%, and 50%;
PVETE n-1 405 n gz fil.
PyFall between the n-1 level and the n level.
(2) AR£1E A #5i%: Nonlinear interpolation method
LR PN RE L R B IOHERG LN, R ARt A%

When linear interpolation fails to provide sufficient accuracy, nonlinear interpolation should be employed.

Py =%(n— 1+2—;2(H1 -H3)
' Where:
Hy = ;Ynfl ~2yn +%yn+1:
Hy = %Yn—l = ¥n +%Yn+1?
H = Hi — 4H, (yn-1 — 21):
(3) fhZEELHL Pseudo-zero truncation
P TR — I RN, PSR AL 55— G & ORI R S 1) R R AT ARG, /5 22 11—y 12 A Oy A
4.
When Pylocated within the first level interval, the interpolation method may not perform well between the zero point of the first level
and its upper endpoint. One method to reduce error is to provide a pseudo-zero intercept value.
Yo = (By1 —3y2+y3)
(4) AE£R1E4> 4 Nonlinear classification
ERIX R RS, W LMEN RS AR SEER, Rt SR, OB . .
Gradual changes in the width of the grade interval can make the grading device more effective and accurate, and can also avoid false
zero extension, such as logarithmic grading and linear interpolation.
> MEEHE Measurement data
2 3-11 [NASI 20

Table 3-11 Flicker Measurement Data

4Bk Name AT Unit 75 Resolution
Ua J A 7] [ A AH
- 0.001
Ua short-time flicker value
Ub J I} [ [ AR
- 0.001

Ub short-time flicker value

Uc Kl (] [N A2

- 0.001
Uc short-time flicker value
Ua KW A2
- 0.001
Ua long-duration flicker value
Ub K ] A28
- 0.001

Ub long-time flicker value
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Uc K [B] A 424

Uc long-term flicker value

-- 0.001

»  [NAZSERFR Flicker exceeds the limit
(1) NS B A AR B AH. C ARIJRLAT PR A A AR IR A
Flicker classification: including short-term flicker values and long-term flicker values of phase A, phase B, and phase C
(2) FIEHE (Lh A FHEIRF A A1)
Judgment method (taking short-term flicker of phase A as an example)
TEUR A A RN [7) DA A2 i o AL A A R A

Initial condition: The short-term flicker value of Phase A exceeds the "short-term flicker limit".

Py

<110 kV ‘ >110 kV

1 ‘ 0.8

& 3-6 [EBRAERE N AR FRAH
Figure 3-6: Recommended flicker limits according to national standards

(3) &% E S Set parameters

FIRE A IRAE: BN 1, YEH 0~99.99;

Short-term flicker limit: default value 1, range 0~99.99;

KRR BN 1, JEH 0~99.99;

Long-term flicker limit: default 1, range 0~99.99;

INAEf R EN{E: JE/DO1/DO2/DO3/DO4.

Flicker trigger action: None/DO1/D0O2/DO3/DOA4.
(4) itsESH (UL A ARKIRFINAE 6D Record parameters (taking short-term flicker of Phase A as an example)

[NASERPR IS %1, A IR (NAEZh{E{E . Flicker threshold crossing time, A-phase short-term flicker action value.
(5) HASEA L, J6 S TN AR FRAE 5 K I AR PRAE AT #0786 58 .- Other parameters are the same as above, and the short-term flicker limit

and long-term flicker limit can be set independently.

3.5.7 HEHRIEAE SN Rapid voltage variation
FH B AR R A AR B I A HL X AR BB, AT R BRI IR LR o PR L AR Sl /2 RMS HURAE R AMaas 2 1]
(RSB E TG R Wb

Voltage variations or fluctuations in the distribution network caused by changes in the operating current of electrical equipment may
lead to the phenomenon of lighting flickering. Rapid voltage variations refer to the rapid transition of RMS voltage between two steady states
(within the limits of the temporary rise and fall thresholds).

B b RNy G e T oI RE ENE K7\ e ) T S WA Sl ¢ - R O Sl LTS W R S R 1V RS ENE R S e P U S
SERLRZN 2, RGBT, Bl B s B, RO NVRGEIE (%/s) mknl LAiER. B 42 ook ire. iR g
BRI, CMUAETHECEE, AN i EPGR AR . 4 Norwegian FoL HHHLRHUHAESNIE X, @I HIEMER (Vstep) ,
KRHEHEAEN (Vmax) , LK ARG, 2R (Vstep)  FEHASILIRBESRFIRME, I H i AR AS R s B
WHRA T IEPOE AR . REPOE RN EEN PQ HF, UK ALRI M RAZ L S AR ARSI 1] LA AR RS T B3R A P ok 8 1
Vmax.

The device provides a function to capture rapid voltage variations. Rapid voltage variations reflect the changes in voltage amplitude
between two steady states in terms of effective voltage values. Rapid voltage variations are captured based on stable voltage tolerance,

stabilization time, the minimum step size detected, and the minimum change rate (%/s). Figure 4-2 explains this. When the voltage change
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exceeds the threshold for temporary voltage dips and surges, it is considered as a temporary dip or surge, rather than a rapid voltage variation.
According to the definition of rapid voltage variations in Norwegian FoL, rapid voltage variations are detected through voltage steps (Vstep),
maximum voltage change (Vmax), and voltage change rate. Rapid voltage variations are considered to have occurred when both the voltage
step (Vstep) and voltage change rate are greater than the limit values, and the voltage change does not exceed the transient threshold. Rapid
voltage variation events are stored in PQ events, recording the voltage step change, change duration, and the maximum voltage change Vmax

relative to the nominal voltage.

Steady time
AN Maximum veltage change
Veltage tolerance \
______________________ . R gy Sy g
Normal voitage \
\
Voltage step N / Rate of change
\
\ Vonage tolerance
\
. )
N
/ Steady time

Transiton time
& 3-4 1R PRGEALS)
Figure 3-4 Rapid voltage variation
HUEZ % (voltage tolerance)
(1) FlT— By A A o R A A BIRS AR MBRAE,  HLIEA % (voltage tolerance) — MR/ NAIE HLE K H 43 LT .
To determine whether the voltage reaches the steady-state limit within a certain period of time, the voltage tolerance is generally
expressed as a percentage of the rated voltage.

FaZS VPR ORI B

SR A % = x 100%
e K
maximum allowable voltage fluctuation in steady state
Steady state voltage tolerance= x100%
Rated voltage

FaASINH] (Steady time)
(2)  HURFENARA G T RESE I I TR)FR AR A I ) o
The duration of time after the voltage enters a steady state is called the steady-state time.
LR R (Voltage step)
(3) E—UPREA R, B RS E S AR 22, FOSREIER, B DIBUE R E 4 R oR
In a rapid voltage fluctuation, the difference between the previous steady-state value and the current steady-state value is referred to as

a voltage step, typically expressed as a percentage of the rated voltage.

HE HLE

HEMER = x 100%

|pre steady state value - current steady state value |
Voltage step= X 100%
Rated voltage

43I} B] (Transition time)
(4) PRt o AR ) 1 e AR 1) M 1 T — R S IR 220 B N — RS I 2 [m) R i)
The transition time of rapid voltage variation refers to the time period between the moment when the previous steady state is left and
the moment when the subsequent steady state is entered.
L% (Rate of change)
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(5)  HURAR A AR A T L R PR S R AR IR () Py LA, A S I ) Py b A A O

The rate of voltage change is equal to the ratio of voltage step to transition time, representing the magnitude of voltage change per unit

time.
L R
AR = —— (%/s)
e
voltage step
Voltage change rate = (%/s)

transition time
HOKHEAEE) (Maximum voltage change)
(6)  —RHEARE AR, AR TR AR E R A S AUE IR E AL, FROSEORAURARS), SRR R
RS gL s R 45 5.
During the entire process of a voltage variation, the maximum change in voltage relative to the previous steady-state value, expressed
as a percentage of the rated voltage, is referred to as the maximum voltage variation. The end is marked by the establishment of a new steady

state or the end of the observation period.

max (| RS — PR 1], [RS8 — G 2].....)
Bk b

BOKHEARE) = x 100%

max (\pre steady state value - new voltage value 1|, |pre steady state value - new voltage value 2]...... )
Rated voltage

X 100%

variation =

HEFEAS Steady voltage

(7)  {EFaZSH ] (Steady time) PY HREAT 2E (9% B 7E FE 25 2% (Voltage tolerance) Y65 [l P A A& — AN B R Fads . BIFERRAS T H)(Steady
time) Y AL «
If the fluctuation of the effective voltage value within the steady time remains within the voltage tolerance range, it is considered as a

voltage steady state. That is, during the steady time, the following condition is met:

ABSUae ~Upi) _ 5

U

e NFSASIT ] (Steady time) P9 AT U A ORABL IR IME,  WATGE U, HHUEAR 2 (voltage tolerance)

Where U, U . is the maximum and minimum value of the effective voltage during steady time, U, o is the rated voltage, O and

max min

is the voltage tolerance
(8)  HLEPEHEAR B HE 451 Capture conditions for rapid voltage fluctuations
o HRBMERCT MRS EUE O R AR T R RS (T AN R R A =0
e The voltage step exceeds the voltage step parameter value / the maximum voltage change exceeds the voltage step parameter value
(based on different detection modes)
o HHRAR LA T R AR R S AU
e The voltage change rate is greater than the voltage change rate parameter value
o U ARSI R o R A A B, SRR T I A
e During rapid voltage fluctuations, the voltage value should not exceed the transient threshold; otherwise, it is considered that a
transient voltage rise or fall event has occurred.
o Ul RS AT AR A, i asE. DO O, Bokidst. Mishidst, ARUEId .
e Rapid voltage fluctuations can trigger two outputs simultaneously, including DO output, waveform recording, disturbance
recording, and effective value recording.
(9) ZBHEE U The parameter settings are as follows:
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o HHE: BNRH, BRUARH:

e Join/Leave: Join/Leave, default is Leave;

o B 0.2% ~10%MAE HBIE, BRIA 5%:

e Threshold: 0.2% to 10% of rated voltage, default 5%;

o B 0.1%~5%IAE R, BRIA 2.5%:

e Hysteresis: 0.1% to 5% of rated voltage, default 2.5%;

o fiKZH: DO WA, BLR. MBhids. AAEILS;

e Trigger parameters: DO outlet, waveform recording, disturbance recording, effective value recording;
o WEFN: BEMER. EIEE 0 AR TR E .

e Setting method: The device panel and the upper computer software can be used for setting through communication.
3.6 EAHAEREMMIIEE Transient power quality monitoring function

3.6.1 LR THE % K b Voltage dips, spikes, and interruptions
LRGP R RS T I TH iR EARAR AR 110%~180% 2 1], FFAERLEF 8 R K IEH LS, FROVRUEETT. JE i Tai
JEA RUAR IR B B ARAR ALK ) 10~90%, JFTERLERFSR RIS, PRI . 3 nt T R A BB R IR B SRR HL IR
10%CL R, FFPERLERFEE R R IR, MO P ir. 225 SRR AR SE ) 7E 10ms~1min 2 (i), 27 R ER A N o7 i i o
TSR LR T MR I B ME R AR AR LR, 520 L, FH 3 T A e 3L 75 Hh A Ry B R AR A de K T
JE o RBENFRFR LU 554 R B T LR 2 I ZE A, DAARAR LI 9 1 2 s o IR L T A s vl S BRI 5 24 s el PR R
ZIRZEAE
The phenomenon where the voltage at a certain point in the power system temporarily rises to between 110% and 180% of the nominal
voltage and returns to normal after a brief duration is called voltage sag. When the effective value of the power frequency voltage at a certain
point suddenly drops to 10% to 90% of the nominal voltage and returns to normal after a brief duration, it is referred to as voltage sag. When
the effective value of the power frequency voltage at a certain point suddenly drops below 10% of the nominal voltage and returns to normal
after a brief duration, it is called short interruption. The duration of transient events is usually between 10ms and 1min. The minimum value
of the root-mean-square voltage recorded during a voltage sag or short interruption is called residual voltage. Correspondingly, the maximum
value of the effective voltage measured on any channel during a voltage sag is called maximum sag voltage. The depth is the difference
between the nominal voltage and the residual voltage or the maximum sag voltage, expressed as a percentage of the nominal voltage. The
hysteresis voltage is the difference between the starting voltage threshold and the ending voltage threshold.
AHE BT R T e RN T B AR D e R
The specific functions of this device for voltage sag and swell, as well as short-term voltage interruptions, are as follows:
o IRMIFEESI A R ST L g
. Each phase voltage can trigger events such as voltage dips/swells and interruptions;
o LR E T B R AN 2 R ) R AN
. Record detailed data such as the occurrence time, duration, and depth of each voltage sag/swell and interruption;
AEBT MRS HLEA:
The parameter settings related to the transient state of this device are as follows:
o BUR: WAWREBASEERE, AN
. Activation/Deactivation: The transient state can be set to be activated or deactivated, with activation as the default;
o HESHHIE: HUEHREENSH L, BOAHUE B,
. Transient reference voltage: rated voltage/sliding reference voltage, default rated voltage;
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o HURETHRAA: BRI 110%, JEH 110%~200%:;

. Voltage transient rise limit: default 110%, range 110% to 200%;

o HURERERAL: B 90%, VEHE 10%~90%:

. Voltage sag limit: default 90%, range 10% to 90%;

o HURTIRIE: BRIk 10%, FER 1~10%:;

. Voltage interruption limit: default 10%, range 1-10%;

o HHBWAE: BN 2%, 5 0.5%~10%:;

. Transient hysteresis value: default 2%, range 0.5% to 10%;

o ARRENMERM: DO A, PBLF. hahidx. AREILR.
. Trigger action type: DO output, waveform recording, disturbance recording, effective value recording.
o WEIS REMR. WIS R BRI AT B

. Setting method: The device panel can be set through communication with the host computer software.

3.6.2 HLEFE{FFRIC Voltage event marking

BRI ROARCTIRE . GACERRE R, BT e, R RS R R AR R AT
WA R, M ARIC SRICIMERTR, RSN N AR PPAGI, A B SR IOame, HERVPAR N AR, RSP,
AR G AU WOV, HERRIP A O R, AR PR, A ROE O T SRR DU A B R AR, T
PRI

The device provides voltage event marking functionality. When voltage sag, swell, or interruption events occur, the device marks the
measurement results of frequency, flicker, voltage amplitude, imbalance, and harmonics at the time of the voltage event. The purpose of
marking is to avoid the impact of transient events when evaluating the pass rate of voltage fluctuation and flicker, accurately assessing the
flicker value; to effectively avoid calculating voltage interruption events when evaluating the voltage pass rate, accurately assessing the
supply voltage amplitude; and to effectively avoid analytical and computational errors of instruments and unreasonable measurement results

when evaluating the harmonic pass rate, accurately assessing the harmonic level.

3.7 A AR B AW THAE Transient power quality monitoring function

TS FA AR, AR R A B S, RS EEREE, LEERETREN 1 AERE, AR
BIUHHE.

Due to the rapid changes in transient events, to indicate the occurrence of a transient alarm event, the alarm status word will be restored

after a delay of 1 minute after the transient alarm occurs, rather than immediately restoring it based on the actual status.

3.7.1 BEAS I LA 32 Transient overvoltage capture

PEAARSRMBES AL, MM T 0.5 R EBIAL:
The device exhibits strong transient capture capability, capable of capturing voltage transients shorter than 0.5 cycles:
A) TR 20ps (17 T RAT s

Capable of capturing sub-cycle transients as short as 20y1s;
B) SHRFHREIBIAL, AR EIACT. HEhidat

Each time a transient is captured, waveform recording and disturbance recording can be triggered;
C) A IR R A Z s A AR BRI () 55 Vs

Record detailed data such as the occurrence time, depth, and duration of each voltage transient.
BRSNS EOR EA
The parameter settings related to transient state for are as follows:
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Pl PRSI EBNEER M, BB
Activation/Deactivation: Instantaneous activation or deactivation can be set, with deactivation as the default;
o BEAHHFLBRAE: BRIA 035, M 0.05~5 REEE HH
e Transient capture limit: default 0.35, range 0.05~5 times rated voltage;
o filRZE BIRALE. Pshids. HRUEIER:
e Trigger parameters: waveform recording, disturbance recording, effective value recording;
o WEHN: BEMER. EIEE 0 AR TR E .

e Setting method: The device panel and the upper computer software through communication.

3.7.2 FRAFEAGI Abrupt change detection

BRI R, RO EAITIRE, TR R, RS T SO, PR RENE, AR SRR
LT BCE RUE AR IR AR DI REBOR KA E IR . SR RS L N M0, SRR ] SRR S R AR A,
FFABCERAA DO BifE. BRids. MEhck. AREILS, ARSHFCRAEREIN S . MCBE ST

The device provides voltage and current mutation detection functions for monitoring voltage and current parameter mutation faults
during operation and triggering quick response actions. The activation and deactivation of voltage and current mutation functions, as well as
the action limits, can be set according to actual needs. Mutation event actions are recorded in monitoring events, including the occurrence
time, action phase, and mutation change value. It is also possible to set triggers for DO actions, waveform recording, disturbance recording,
and effective value recording. Triggered events are also recorded in monitoring events. The relevant setting parameters are as follows:

o PR BB, ERAERH.

e Join/Leave: Join/Leave, default is Leave.

o HURRAEEMME (AU : BRIk 100V, JEH 0.57~100.00V

e Voltage mutation limit (AU): default 100V, range 0.57~100.00V

o W ERME (AD : BUIASA, i 0.10~5.00A

e Current jump limit (Al): default 5A, range 0.10~5.00A

o filREHME: DO HIH. BIBILT. SELR. AREILR;

e Trigger action: DO output, waveform recording, disturbance recording, effective value recording;

o BB REMR. EEEE b LN TR

e Setting method: The device panel can be set through communication with the host computer software.

3.8 HLAEREZ T IhAE Power quality statistics function

3.8.1 Giil i ids% Statistical timing records

e H AATHRIGETT e RN B, AT S 3s (EA% I BOE I BRI A T Ae v v 8, IRk Gei B, A A R (8] Py 1)
IR fR/ME P 95%IERAE . it B KfE A0y PQDIF #%3X, (RSN R E 3min. AIERAE 90 RIMGETHEUE, L
WAL R BT ORI RT3, iR 5 A e i R A

The device boasts an exceptional statistical timing recording function. It can perform statistical calculations on real-time measured 3s
values at preset intervals and record the statistical values, including the maximum, minimum, average, and 95% probability values within the
interval. The statistical data is stored in PQDIF format with a fixed interval of 3 minutes. It can store statistical data for 90 days, and the data
is not lost in case of power failure. The data storage method employs a circular recording approach, overwriting the oldest recorded data

when the storage is full.
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3.9 PR M9 5$%$ ThBE Off-limit monitoring and control function

3.9.1 BRI Out-of-limit monitoring
AR E IR LI RS RO R I DR, UM A U R I R PR, ARER ATl &% SOE $ifFdat. RAE(E
¥yargiar v, B ARSI EANURAF T ROE, AEORSHUN N R TR
This device provides an over-limit monitoring function for measurement parameters, which determines whether various electrical
quantities exceed the set limits. An over-limit condition can trigger an alarm and SOE event recording. Specific setting values can be

configured, and they can only be set through communication via the host computer software. The relevant parameters are listed in the table

below:
R 3-12 JE {EBIR I 25
Table 3-12: Monitoring Parameters with Fixed Value Out-of-Limit
255 Category PR WX % Objects under off-limit monitoring
HL P A 2 FH s A 22
Voltage deviation Voltage deviation
PP B
Frequency deviation Frequency deviation
HLEL R
Current out of limit fa- Tb. e
ThEH IR P . Pa. Pb. Pc
Power exceeding the limit | P, Pa, Pb, Pc
Ly 2 R H R PF .. PFa. PFb. PFc

Power factor out of limit | PFTotal, pra, PFb, PFc
IR AT ERFAPEE ., RGP AFE . RIS 7 A

Voltage negative-sequence imbalance, voltage zero-sequence imbalance, current negative-sequence

SHR T

Three-phase unbalance . .
imbalance, current zero-sequence imbalance

LR SR A 2 R DI R L R ORI AR A LR O B AR L LR AR
AR AR ARG R AR A, 2~63 U IBC S AT 3, 2~63 IRFLIR I A AE

Total harmonic distortion rate of voltage, total harmonic distortion rate of current, even-order harmonic

1% Harmonic o o o
distortion rate of voltage, even-order harmonic distortion rate of current, odd-order harmonic distortion

rate of voltage, odd-order harmonic distortion rate of current, 2nd to 63rd order voltage harmonic
lcontent, and 2nd to 63rd order current harmonic effective value

REVESD SN IR 2ok e SN S T34 SN SN RS L N S SRSV K M LR 2o e
P ORI M AR 8 . FRLIAT A I T B e A 32,

[A] 17 Inter-harmonic Total voltage inter-harmonic distortion rate, total current inter-harmonic distortion rate, even-order

voltage inter-harmonic distortion rate, even-order current inter-harmonic distortion rate, odd-order
voltage inter-harmonic distortion rate, odd-order current inter-harmonic distortion rate,

[N7Z Flicker FEIF NS R . AR A) [ 2E {8 Short-term flicker value, long-term flicker value

(1) BE(HIRFME Action value and return value:
e PRI, SRR T L REEER AN, /T3 E 5 VA (E N AP ]
When exceeding the upper limit, if the measured value is greater than the action upper limit, an out-of-limit action is triggered; if it is
less than the action reset value, the out-of-limit status is returned;
RERPRIN, SN T30 T REDEERSIE, K T2 EE A E R PR R [H .
When the measurement value is below the lower limit, it triggers an off-limit action. When it exceeds the action reset value, the

off-limit status returns to normal.
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(2) ZHYERERT: BEEEHEN 1.00~99.99s . Action delay: The setting range is 1.00~99.99s.

LI ESHER IR, AR R T SO (EE i, 4k g

‘When the measured parameter exceeds the limit and the duration is greater than the action delay, the relay will actuate.
(3) IRMEFER: P5EfuFEA 1.00~99.99s. Return delay: The setting range is 1.00~99.99s.

LI ESHIRZIER, AL R TR B i, 4% gk el .

‘When the measured parameter returns to normal and the duration exceeds the return delay, the relay returns.
(4) FTa RS 1E FOR IR 2l & SOE idsk, JFlit Bk DO & .

All out-of-limit actions and returns will trigger SOE records, and the triggering of DO alarm outputs can be set.

(5) SE IS BIR AR I IS IR)A 2 LA 1 BB Ay 2B Kt AT 5

The delay time for timing overrun must be set in steps of 1 second.

3.10 H/EEFR (SOE) Event recording (SOE)
BeE NGB E R RS, ICRIR SRR ) R RS AR, RN Ims. iR
fERANER, WG, MRS AR . A SRS R E S B S H SR AT R
The device can sequentially record various events generated by the device, including the time, type, duration, and typical values of
these events, with a time resolution of 1ms. The recorded data will not be lost during power outages, and when the recording is full, it will
overwrite from the earliest event. All event records can be read and cleared through the display panel and communication port.
FENFFCR O, REHE, B ARMEOE L, bR B NS 50 2 R 17 1024 i3,
The event logs of the device include monitoring events, device logs, device self-inspection, and event counts. Among them, the

monitoring events and device logs can store up to 1024 records each.

3.10.1 Wi Monitoring events
WS AF L HE U1 R 945 The monitoring events include the following:
% 3-13 M F e
Table 3-13 Monitoring Event Record

HFA SR R

Event category Event description Eigenvalue
xx(HE IS Gk B SR Z: FEE

ok PR i Xx (monitoring object) exceeds the upper limit Occurrence time; action value

Out-of-limit xx (W% %) R AR % R ffE: RREE TR

event xx (monitoring object) has exceeded the lower | End time; return value; maximum/minimum value;
limit duration

KA %5 BEE
Occurrence time; action value
SRR Z; RIEME: Befds (A

End time; return value; maximum/minimum value;

A/B/C A FLT fit 5 T+
Temporary rise in A/B/C phase voltage trigger

duration
B KA Z; SEE
Transient event Occurrence time; action value

A/B/C AH i 2 8
A/B/C phase voltage trigger sag

SEORINZ; RIME; fefd FREE R
End time; return value; maximum/minimum value;

duration

A/B/C AL Al R RN o b7 RAERZ; SifFE
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Short-term interruption triggered by A/B/C || Time of occurrence; action value
phase voltage AT, RIVE fefd; FFG TR

End time; return value; maximum/minimum value;

duration
KA Z; SEE
P R AR E) A/B/C HH L fi R DRI FEL AR ) Occurrence time; action value
Rapid  voltage | A/B/C phase voltage triggers rapid voltage | ZEWINZI; IR[EME; fHeft; FFekmiE
fluctuation fluctuations End time; return value; maximum/minimum value;
duration
REERZ] FEE
A Hsh N Time of occurrence; action value
= A/B/C ATHFEfilh R A et . b PR
transient ] ) SEORINZ; RIAME; deefd; FEEE R
. A/B/C phase voltage trigger transient . .
disturbance End time; return value; maximum/minimum value;
duration
WAL TP gt S
R S TARES REERTZ
Waveform
. Manually trigger waveform recording Occurrence time
recording event
HAhid T F . . .
i FaEfd R Heshidst KA ZI
Disturbance .
Manually trigger disturbance recording Occurrence time

recording event

RAERZ EEE
Occurrence time; action value
SRS Z; GRIE; el FEEERT R

End time; return value; maximum/minimum value;

A /B HH/C AHHLERAR
A-phase/B-phase/C-phase voltage mutation

AR duration

Mutation variable RAENZ: FfEE

Occurrence time; action value
SERAZ: R A BefE s LR (E)

End time; return value; maximum/minimum value;

A HH/B H/C AH HIT A

A-phase/B-phase/C-phase current mutation

duration

3.102 B HE Device log
EEHEEEUTERARE:
The device log contains the following records:
BTN RS E SRS UG, REN AR P, DR O ERAER AN, XL AR,
LS, GHERIME. FEFMER. SRR E R
After the operation and maintenance personnel modify the parameters set by the device, the device will automatically record this event,
including the content and time of the operation. These records cannot be modified and will not be lost in case of power failure. Together with
off-limit events, transient event records, fault wave records, etc., they serve as the basis for accident analysis.
FEHHEEEWTAA:
The device log contains the following content:
. F R HLIES Power-on/off records
o B ARLGZSH Modify system parameters
e f%H} Time calibration

o JEBRIRME Clear operation
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] bl TOU #2374 Switch to TOU (Time-of-Use) rate plan

. %4 H A #5{5 E Device self-check information

3.10.3 FHFi14L Event Counting

B BT ROhRE . AR ARSI, TS S R RAE I L, SRR BTRE. PR
BEAS . DU AR A RAR . LA AL R U SR 2 U B AT B A B R

The device provides an event counting function. When a corresponding new event occurs, the counter increments by 1, allowing for the
statistics of the occurrence frequency of various events. This includes separate counting for power quality events such as voltage swells, sags,
interruptions, transients, rapid voltage variations, voltage jumps, and current jumps, as well as the total count of all monitored events.

FHEURORCTR K, BRI RIRCRE R, R RN EEE Y 0, BRI THEL.

The maximum number of events that can be recorded is 2% times. When the count reaches the maximum, any subsequent events will
be reset to 0 and the count will start again.

RS AT THRORE AE T 30 AT

Each event counter can be reset through the panel and communication methods respectively.

*3-14 difFiH 4
Table 3-14 Event Count

/75 Serial number 4+ %251 Event counting category
1 FLE BT voltage swell

LR 7 % voltage sag

HiJE 17 voltage interruption

IR B#A Voltage transient

3% L AZ 5)) Rapid voltage fluctuation

1R 584 voltage mutation

HLJL 28 2E Current surge
Hi £ 41 Total number of events

[N RS - N IRV N OC S (N )

3.11 HIFICRIIEE Data recording function

3.11.1 HAEY)AE Extreme value function
H B LRSI W BRI, X AL SO IME R Bl 5 R AR )
The device can record the extreme values of real-time measurements, including the data of maximum/minimum values and the time of
occurrence.

03 B A FR {f Record the maximum and minimum values of the following quantities:
o ZHHUR. PRI
e Three-phase current, average current
o AR AT
e Three-phase phase voltage and average phase voltage
o SIS RCTIILHE
e Three-phase line voltage and average line voltage
o SR/ AT AR T A

e Three-phase active power/three-phase reactive power/three-phase apparent power
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3.11.2 HEEILSRIIAE Electric energy recording function

FeH A A RIIAE, RALR R SHI  RIE R R EIRE R A PR 2 MR IE S, SR Al (BERTRED)
LA S E, 3B AL ECAA (HVRED Il s . MOCHHRES SR AThE g, IEma B bae. kA I
HfE. JETRRRE. BT EAE, RIMTET) A A

The device is equipped with an electric energy recording function, providing electric energy records of total electric energy-related
parameters. The device offers two types of electric energy records based on the recording period: the first type (hourly freezing) records the
real-time value of electric energy, while the second type records the real-time value of electric energy on a daily basis (daily freezing). The
relevant electric energy parameters include: total active electric energy, total forward active electric energy, total reverse active electric
energy, total reactive electric energy, total forward reactive electric energy, and total reverse reactive electric energy.

PR BB (TSR L P B, b 35 1 Rl A7 4% 254 Sdsk, 55 2 FTAEGE 90 Skidsk. BRARICsRal H IR (e bR &
NG KPS, AT R RAIEAEAETT AP0, S0 TAr 05 B f e P I EdE . BRI R B WiE . MKSH
BEA

The recording periods for two types of electric energy data can be set. The first type can store 254 records, while the second type can
store 90 records. Each record is stored in non-volatile memory with date and time stamps, ensuring that it is retained even in the event of a
power loss. A circular storage method is employed, meaning that when the records are full, the oldest data is overwritten. The electric energy
recording data can be reset to zero. The relevant parameter settings are as follows:

ARSI 15, 30, 60min A% (ERIAY 60min) .

‘Whole-point freezing cycle: selectable from 15, 30, and 60 minutes (default is 60 minutes).

FIVREE R A B H AT CBRIAA 00 I 00 43) .

Daily freeze cycle: Any time within the day can be set (default is 00:00).

P HrTi i AT B

The above parameters can be set through the host computer.

3.11.3 PQDIF
REAA 16GB WAFAE, Wil LARMER) PQDIF 4% RHAT /7, SCBHds bl COMTRADE It A7 flf, 7E 03 fs A
ML, ATERRFE R A I 2T 4dE . PQDIF R AR AW T
The device boasts a 16GB memory capacity. It stores regular data in the standard PQDIF format and records data in the COMTRADE
format. In the absence of communication, it can retain all data for approximately half a year. The data stored in the PQDIF format includes
the following:
4 3-15 PQDIF 24k 0di %

Table 3-15 Data Content Stored in PQDIF

24§ Parameter 1B Instructions HHJ¥ Phase sequence | J& i Period
Hi# Frequency MiZ Frequency 3 # seconds
A R AHHLJE Phase voltage A. B. C
RMS voltage 2§ HLJE Line voltage AB,BC,CA
HLIALAT 24 RMS current Hi3fit Current A. B. C
R AHHLE ff % Phase voltage deviation A. B, C .
HL AR % Voltage deviation ———— 150 J&9%
2% HiJEf % Line voltage deviation AB. BC. CA
Eram— 150 cycles
1 RE.

- ) fiE. IR Voltage, current A. B, C
Fundamental effective value

. . i, Efy
A4 E Unbalance degree | HiE. HLI Voltage, current )

Negative and zero
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sequence

J¥43 it Order component

HiE. IR Voltage, current

1E. fis 25
Positive, negative,

and zero sequence

MR, BAREEEER, BBRIEREER, 2
—25 Y H RS %

Waveform event (waveform record, disturbance record)

1#9% HL [ Harmonic voltage | Total distortion rate, total odd harmonic distortion rate, A. B. C
total even harmonic distortion rate 2 to 25" harmonic
voltage content ratio
SRR RO I AL BB B AR 2
—25 YOEBRIEH %
{9 B4 harmonic current | Total distortion rate, total odd harmonic distortion rate, A. B. C
total even harmonic distortion rate 2" to 25" harmonic
current content ratio
BN TN SBPER . 1—25 RN IE &A% A B. C
Interharmonic voltage Total distortion rate, 1-25th harmonic voltage content rate s
[ I HELIAL SBAREE . 1—25 WRIANE P IS %
Interharmonic current Total distortion rate, 1% -25"  harmonic current content A. B. C
rate
JSeYIES A, B, C. &
P/Q/S/PF
Total power A, B, C, Total
STz A. B, C. &
P/Q/S/DF
Fundamental power A, B, C, Total
ISSLRISES A. B. C. &
. THP/ THQ/ THS
Total harmonic power A, B, C, Total
o Pst A. B. C 10 73 minutes
[N7% Flicker
Plt A. B. C 2 /M hours
WS =4+ Monitor events N/A
i Event BB (BoBiEs. Hahdso

3.12 WHICFINAE Waveform recording function

3.12.1 #HIBiEFE Waveform recording
R H B PICTK IR, WSS, BESIE). PRI EARS) . R/ R S K R, UL COMTRADE #:
PAK PQDIF #% (A7 i, ALK,

The device features waveform recording capabilities, which can be triggered by transient disturbances, rapid voltage fluctuations,

sudden voltage/current changes, and communication conditions. The recorded data is stored in both COMTRADE and PQDIF formats and

remains intact even in the event of a power loss.
PeE AN 128 S, IAMAEGE, SBHAHIG, BB B se g AR . sty H AN I AR S AE N
RGO T LR BN SRR .

The device can store 128 pieces of oscillograph data, with cyclic storage. When the oscillograph is full, new oscillograph data will

overwrite the oldest data. The oscillograph data, marked with date and time, is stored in the device's file system, and the oscillograph

graphics can be read and displayed through a monitoring computer.

WIGALKAT A 3 DU LRI MR AT . FEAFRREEI ) &SRS =N B, S BERBALR IR BB R

Waveform recording can be divided into three stages, encompassing the recording of waveforms during three time periods: before the

50




event trigger, during the event duration, and after the event ends. The waveform recordings for each period are illustrated in the figure below:

A B c

=
L

\ 4

Before the event trigger After the event ends
FF R B E R
& 3-5 BRI B
Figure 3-5 Waveform Record Segmentation
P AL SRS 2 T b R Jal e B e B, B O R R

The waveform recording format and the number of cycles before triggering the recording can be set. The setting range is shown in the

table below:
% 3-16 IR ILRZH
Table 3-16 Waveform recording parameters
S LR A (A+B+C) | il ACHT PR BV (A | SRS R E R (O
PR
. Record the total number Triggering pre-cycle number Set range of post-completion
sampling rate X
of cycles (A+B+C) setting range (A) cycle number (C)
1024 13/ 10 A 2~4 ST B 2~4 JRATHE
1024 points/cycle 10 cycles 2~4 cycles can be set 2~4 cycles can be set
2~4 TR
512 RUV/JEE 20 JH ¥ 2~4 JRATHE
. The wave frequency can be set
512 points/cycle 20 cycles 2~4 cycles can be set
between 2 and 4 cycles
256 153/ 40 A 2~4 JHPATHE 2~4 JRATHE
256 points/cycle 40 cycles 2~4 cycles can be set 2~4 cycles can be set
2~4 TR
128 153/ 80 JAH 2~4 JPATHE
. The frequency can be set
128 points/cycle 80 cycles 2~4 cycles can be set
between 2 and 4 cycles
VE Note:

BB T (AR 45 2 18] (¥ K Zh AR Ak

The waveform recording time automatically adjusts based on the duration of the event:

1) 2SRRI RPN T ERAE T B BOC A IR R R, SR B P fih R 1 o) e+ R 5 40 I o 45 oA F A

When the "duration of the event" is less than or equal to the maximum number of cycles that can be recorded in Segment B, the total
length of the recorded waveform is "the cycles before triggering + the cycles during the event + the cycles after ending";

2) RGN AR T B BOACR MK A B it S K B Kl 8 R R

When the "duration of the event" exceeds the maximum number of cycles that can be recorded in Segment B, the total length of the
recorded waveform shall be the total number of cycles recorded;

3) FEMARSE, Bl TR R AR B AT T

Trigger the wave recording manually, and record the wave based on the length of the maximum number of cycles recorded.

3.12.2 $t3hid 3% Perturbation record
ReERORBNICRIIGE, TICREDCE DB R, ORI 6 AMTBL X EIESIRR AR . SRRk
b R A B TR B B S o A BRI s R B TR

The device provides a disturbance recording function, capable of recording at least one complete fault process. It divides the fault event
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into six stages and records the waveforms during various time periods before and after the fault initiation, during the fault duration, and at the

end of the fault. The waveform records for each stage are shown in the figure below

i‘ A L B ‘i‘ C T D T E ’ F ‘i
HEF4L The event starts The event ends¥ {457

[ 3-6 AP B
Figure 3-6 Transient Waveform Recording Segmentation
SR A TG BSR4 A 2 I BT R (B B F
The data recorded during various time periods before, during, and after the event are described as follows:
R 317 BT FAF B

Table 3-17 Disturbance Recording Event Time Period

HFIT B e e [ PR
Event time period Record description Record time Sampling rate
3 T ARG UG BT B
A BB ) X 5~10 512 AR
Record the waveform data before the
Time period A 5~10 cycles 512 points/cycle

system event starts

LR ARG FAF IR 5V £
B I B ) o 25~30 AMAB 512 fUJE B
Record the waveform data in the initial )
Time slot B 25~30 cycles 512 points/cycle
stage after the system event starts

LSRRG TTAR 5 (1 G K
C I B ) 0~150 4 JE U 16 s/
. Record the raw waveform data since the .
Time slot C 0~150 cycles 16 points/cycle
start of the system event

LSRR GE RS 1 F e e

D i Bt 0~18000 i 1 /R

Record the peak value data of the system
Time period D 0~18000 cycles 1 point/cycle
event duration in cycles

SR R G R4 AT (Y K

E i B 2 AN 512 g/

. Record the waveform data before the end .

Time slot E 2 cycles 512 points/cycle

of all events in the system

LR ARG S5 AU BB B
F B 13 i 512 mU/JE
Record the waveform data after all events
Time period F . 13 cycles 512 points/cycle
in the system have ended

¥E Note:
C. D N BAc i [ AR 4 SRR 18] (R A 3h A2 1L -
The recording time for time slots C and D varies automatically based on the duration of the event:
D Wk C BRI RN T 150 i, W D Bl 05
If the duration of Segment C is less than 150 cycles, then Segment D is 0;
2) R C Bridif 150 J¥E, WML D B
If Section C is recorded for 150 cycles, start recording Section D;
3) %4 D BLdif 18000 g, WAL D BHdf; RN T 10min f5, 4R850 E. F Bl
When the D segment reaches 18,000 cycles, data recording for the D segment will cease; after a duration exceeding 10 minutes, data
recording for the E and F segments will continue.
4) FEMUEIRARET, # 6 MBI MK BT IE % .
Manually trigger the disturbance recording, and record the length of all six time periods.
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PEhic s HER TSt Ua/Ub/Ue, Ta/lb/lc [HETE .

Record the waveforms of disturbance data Ua/Ub/Uc, Ia/Ib/Ic.

S BRSSP R AR AR R

It can be caused by transient disturbance, instantaneous disturbance, rapid voltage fluctuation, and voltage/current mutation;
PRALIE fE i R B e s

Provide the function of recording communication trigger disturbances;

FRHT B EOT BE: 5~10 A

The trigger pre-cycle count can be set between 5 and 10 cycles;

BB Tr o R AR GRS b B IR R AT B -

Setting method: It can be set through the device panel or via communication with the host computer software.

REA IR RAF 128 ZFIRENICREAE, S0 R RSl RS R, Sl M esh iR B B s e s, IR3h
LRI R HZE COMTRADE #fssg i 77 sUAE 0, ARk .

The system can store up to 128 pieces of disturbance record data internally. When the records are full and a new disturbance record

event occurs, the latest disturbance record data will overwrite the oldest data. The disturbance record file is stored in a COMTRADE-like

fault recording format, ensuring that it is not lost in the event of a power failure.

3.12.3 FERF I Timed wave recording
B EAEN R IIRE, AT BE (KN ()10 B AIC R 8, AR IO R R QAT O B R g . ol BT I 4
JBUEThEE, BRAARENAEA .

The device features a scheduled wave recording function, which enables waveform data acquisition in accordance with the preset time

intervals and the number of records, following the waveform recording format. Users have the option to enable or disable this function, and it

is disabled by default.
WL E I SRR ) K e e, BB ()T 4R, S BN — e N [ AT A — 2R AR R E I SR
B B SR MR BB T F

Set the starting time and interval for scheduled waveform recording. From the set time, the device will generate a waveform record at

regular intervals. Each time the scheduled waveform recording is triggered, the device will report an "Scheduled Triggered Waveform

Record" event.

2 i R S BN ST A O B ¥ B SR AR BUNT, sE I A Ak, ASEE S R Al R B A

‘When the number of triggered scheduled waveform recordings reaches the set recording limit, the scheduled waveform recording will

stop, and no more waveform records will be triggered at regular intervals.
SE I AR 2 i BT

The parameter settings related to scheduled wave recording include:

R BAGRH, BRUGRH:

Join/Leave: Join/Leave, default is Leave;

JAENITR: XX 4E XX H XX H, BE i 3hH I

Start time: XX year XX month XX day, set the start date and time;

SRULIANKG: 10~1440 738, wrscE, BRIL 60 2rEl

Waveform recording interval: 10~1440 minutes, configurable, default 60 minutes;
SRULHHL: 1~10000 2%, WIBCE, BN 1 %%

Number of recorded waveforms: 1~10000, configurable, default is 1;
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o BB il BN T

e Setting method: Settings are made through communication by the host computer software.

3.12.4 HRUEILT Effective value record
P B AR UL I R SR I AUE L IR
The device is capable of providing an effective value recording function that meets the following requirements:
o WHESHBL. BESIE). RISPEARS) . AR/ AR R . A A
e It can be triggered by transient disturbance, instantaneous disturbance, rapid voltage variation, voltage/current mutation, and
communication conditions;
oIRGB AR A BUEIC RN TR
e Provide the function of recording effective values triggered by communication;
o BRFKICF 7200 A
e Each record costs 7200 points;
o ARAHTEEATUE: 100~500 ki
e  The trigger point can be set between 100 and 500 points;
o SIATRCSREIEHGE: 1~8, BRIAN 8 (Ua, Ub. Uc, Ia, Ib. Ic. Freq.. Freq.Dev.) ;
e Number of real-time quantity recording channels: 1~8, default is 8 (Ua, Ub, Uc, Ia, Ib, Ic, Freq., Freq. Dev.);
KAERIBE: 0.5 JHik~60 JHuk:
e Sampling interval: 0.5 Hz to 60 Hz;
o AR AL AT .
e Itcan be set through communication by the host computer software.
% 3-18 SR EIERIM R
Table 3-18 Real-time quantity recording objects

J¥5 NO. it A 4 Record object %1% Remark
ML (Uay Ub. Uce)

! Phase voltage (Ua, Ub, Uc)
5 ZGHHE (Uab. Ubc, Uca) /NN i
Line voltage (Uab, Ubc, Uca) The minimum period is half a cycle
3 AL (Tay Iby Io. 14)
Current (la, Ib, Ic, 14)
4 M (Freq.) « S % (Freq. Dev.)

Frequency (Freq.), Frequency Deviation (Freq. Dev.)
- wONAW L AR Rk T e
ZMHIHTE (Pas Pb. Pe) N, .
5 : i, RHWEEREAN 0.5 Mk, W 2
Three-phase active power (Pa, Pb, Pc) ST P
SHEHDE (Qar Qb. Qo) ST

6 . The minimum cycle is 1 cycle. If such a
Three-phase reactive power (Qa, Qb, Qc)

ZHIMAETIZF (Sa. Sby Sc) .
7 to 0.5 cycles, the sampled values will be
Three-phase apparent power (Sa, Sb, Sc)
ZARMIHHF S (PFa. PFb. PFc)
Three-phase total power factor (PFa, PFb, PFc)
HENREORATE 128 KA REICREAE, SR, FRCH i md il R 8 S %0, R2E COMTRADE #ki

SR TT AAFAEA RAEICFICF, WRAE K.

channel is selected and the interval is set

the same every 2 times
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The device can store up to 128 pieces of valid value record data internally. When the limit is exceeded, the oldest data is overwritten
with the latest high-speed record data. The valid value record files are stored in a COMTRADE-like fault recording manner, ensuring that

they are not lost in the event of a power failure.

3.13 ITIC /SEMI F47 Bi% ITIC /SEMI F47 curve

ITIC Fil SEMIFA7 HhZGHIE 1 o A AUE 26 (K AR SZ (R IR r R 3R 70, LR SOR AL 0ot MU IR SZ 58 70 1A {3
GEES2 WiENESE /Y S RTE -2

The ITIC and SEMI F47 curves specify the required capability of equipment to withstand voltage disturbances in the power supply.
Their significance lies in serving as benchmarks for evaluating the tolerance of power equipment to voltage interference and assessing the
level of voltage disturbances in power supply systems.

FeE IR ITIC W2 S I KR B A SRR et ], RO R K P b GRS ARt D, 05 2 AR B st
RT3 00, T 77 MR R B 0k AU BRI AR 52 0, 2 o 1) X IAROR IE RIS ATYE . 0 R, 250 o B o A A
B - R 2R 16 43

The device displays the ITIC curve interface, where the horizontal axis represents the duration of voltage transient events and the
vertical axis represents the percentage of voltage (relative to the nominal voltage). The upper curve represents the equipment's resistance to
voltage swells, while the lower curve represents its resistance to voltage dips. The middle area of the curve indicates the normal operating

range. As shown in the figure below, this interface displays the distribution of amplitude-duration for a single transient event.
2025-08-23 09:23 2025-08-23 09:23

ITIC CURVE ITIC CURVE

105 1E0S 00001 0001 001 01 0 100ts) 1E06  1EG5 00001 0001 001
$54584i8]: 0.100s HHE(E: 80.00% Duration: 0.100s Value: 80.00%
558E OReturn

[&3-7 ITIC HEAFR 2k Figure 3-7 ITIC Voltage Tolerance Curve
e E PR SEMIF47 12 ST AR A o PR BT S S AR EI 1], AR E 0 L GO FARRRELED o B E 7 %4
X HL BT R TR SZ I IR) 0 €S2 b5 XA R B s SURE I T8 F AT IE R R8T . WATE 0% bRFR(E 2 42217 0.02s, 50%
FRARAE R RGBT 0.25, TO%BRFRIEITFR4E 0.5s, S0%MFFELE 1s, 90%bRFRIET FF4L 10s. 41 FIEL, 1% 5T FE s R 45 301 s
- TR 3 A o

The SEMI F47 curve interface displayed on the device has the horizontal axis representing the duration of voltage transient events and

the vertical axis indicating the percentage of voltage (relative to the nominal voltage). The specifications define the tolerance time of the
equipment to voltage dips, and the area above the red solid line represents the condition under which the equipment must ensure normal
continuous operation. The equipment can operate continuously for 0.02s at 0% of the nominal value, 0.2s at 50% of the nominal value, 0.5s
at 70% of the nominal value, 1s at 80% of the nominal value, and 10s at 90% of the nominal value. As shown in the figure below, this

interface displays the distribution of amplitude-duration for a single transient event.
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2025-08-23 09:23 2025-08-23 09:23

SEMI F47 SEMI F47
100

005 01 1 1001(5) 001 005 01 1 100¢(s)

$5428418): 0.100s HHIE(E: 80.00% Duration: 0.100s Value: 80.00%
OiEE “OReturn

[%] 3-8 SEMI F47 ik Figure 3-8 SEMI F47 curve

3.14 A H T BE Input and output functions

3.14.1 FFEEHAN Switching value input
FERM 6 DRI RN, JFIRE 12V WEB IR, 15 6 B(DD.
The device provides six optocoupler switch inputs and a built-in 12V excitation power supply, including six digital input (DI) channels.
DI Iiifig DI function
FH TR AT TE V5 B s RS
Used to detect the status of external passive contacts.
T B ks B A AT DAL RPN IR SRR

The real-time status of switch input can be observed through liquid crystal display or communication.

3.14.2 JF a4 Switching value output
FEPE 4 BAHRMBRHE (DO AT B .
The device provides 4 relay outputs (DO), which can be used for alarm output.
BeEPTIRIOAR Ras A DL U7 A MR R, ETAEh. KBRS, PR R AR S A
The relay provided by the device has the following control modes: remote control, fixed value overrun, transient disturbance, voltage
transient disturbance, and fast voltage change trigger.
DO #irth ik 2 f: P ATk, At AL, K SE BB EREAE 0.1~300.0 £, LL 0.1 oADK
e There are two types of DO output modes: level type and pulse type, which can be set through the host computer. The pulse width
setting range is 0.1~300.0 seconds, with a step size of 0.1 seconds.
SEAE BB E AT il kAL BB 1, FRPRIR [P, LRI ] o
e The action of exceeding the set value limit can trigger the relay action. When the limit is returned, the relay returns.
AP/ PO AR Sl fih o 4k L A B o

e  Transient disturbance/instantaneous disturbance/rapid voltage fluctuation triggers relay action.

3.14.3 HiAERKR%I H Electric energy pulse output
BEEPRAL 2 AN ARk ECI~EC2, Xl H 4 Uk b .

The device provides two electrical energy pulse outputs, EC1 and EC2, which can only be used for contact pulse output.

3.14.4 FPHkh¥it Second pulse output
FEESRAE 1 AP, R TR sk A

The device provides one second pulse output, which can only be used for contact pulse output.
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3.15 i@f53h8 Communication function

FEERME 2 ALLKMEED, HF Modbus TCP. IEC61850 4. GOOSE #piil; 2 /4> RS485 #:1, SZHf Modbus RTU #Hi.

The device provides two Ethernet interfaces, supporting Modbus TCP, IEC61850 protocol, and GOOSE protocol; and two RS485
interfaces, supporting Modbus RTU protocol.

ZeE P DN SR M g rh,  EAIHLRE I B AR ROERE O, RSO SR FTE MR S HRIRSE B Hdi
TS, FRN AR E AT, IR A LE SRR 4.

The device can be integrated into various power monitoring networks. The host computer software can read and display all measured
parameters, status information, data records, etc. through any of the above communication ports. Additionally, it can configure the device and

receive remote control instructions from the host computer.

3.15.1 RS-485 jfif5 RS-485 communication
RS-485 {510 MODBUS B{5#IZ), J452 4800 bps, 9600 bps, 19200bps, 38400 bps,115200bps ATk, 73 BB HAr
A LAREAT BEE
The RS-485 communication interface supports the MODBUS communication protocol, with baud rates of 4800 bps, 9600 bps, 19200

bps, 38400 bps, and 115200 bps being selectable, and the parity bit can be set.

3.15.2 LLKMi#{E Ethernet communication
PR FUR FARAERT RI4S $200, J@{5HSE 10M/100M FIER . SZHF Modbus TCP, TEC 61850 SESEHIL).
The Ethernet interface adopts a standard RJ45 connector, with a communication rate that is adaptive to both 10M and 100M. It

supports Modbus TCP and IEC 61850 communication protocols.

3.16 B4435EE Clock function

3.16.1 W4 Clock
8 B R P AT R AME DB Py BRI B B AE-25~460°C IR BEVE I Y IHBIAERBIERL <+1s/d; (ESHIREE (23C)
T EPERERIRE <+0.5s/d. WEFRAHENIEHP. R EE A SRR
The device incorporates a built-in hardware clock circuit with temperature compensation function; within the temperature range of -25
to +60°C, the clock accuracy should be < +1s/d; at the reference temperature (23°C), the clock accuracy is < #0.5s/d. The clock features

automatic calendar calculation, timing, and leap year automatic conversion functions.

3.16.2 XfI I)EE Time Synchronization Function

FE AT EER TSR AR AR (RTC) .« PPS XfIF.  IRIG-B XI{5*5. SNTP WZ £, j@id Modbus H
LJHEATIAF RIS, AR E I B B R

The device can be set to select the following clock sources: internal clock source (RTC), PPS timing, IRIG-B timing signal, and SNTP
network clock source. Software timing is performed through the Modbus protocol and is not affected by the device clock source settings.

YRM IRIG-B X, PPS ZEJr % MIE SNTP WL X IS FTH UL T, 4 2 B S U B B B Bt 5 IS AT PR BEA A I i )
AU, WK BB E DY RTC CRREWHIE , DLRIERSUEN IEf M. i RIG-B XMIFE PPS ZIMXIN &,

= BTN RTC.

When using IRIG-B timing, PPS differential timing, or SNTP network timing, the device clock source needs to be set to the
corresponding value. If there is no clock synchronization device in the operating environment, the clock source should be set to RTC (the
device's internal clock) to ensure the accuracy of the system's timekeeping. After timing via IRIG-B or PPS differential, the clock source will
automatically switch to RTC.

IRIG-B f %M £ 1 G I RS485-1 #11, TEMA] IRIG-B FGXIITT, K45 E 9 IRIG-B.
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The IRIG-B code timing interface multiplexes the RS485-1 interface. Before using the IRIG-B code for timing, set the clock source to
IRIG-B.
XBF 82 U0 F The timing interface is as follows:
# 3-19 IRIG-B %40

Table 3-19 IRIG-B timing interface

X 773 Xt B £ i WA NS
Time synchronization Corresponding wiring terminal Parameters that need to be set
IRIG-B 5 xf P+ RS485-1A I iR B E N IRIG-B
IRIG-B code timing P- RS485-1B "Clock source" is set to IRIG-B

(1) PPS i} PPS time synchronization
(2 PPS Mkt i 75 SRR K AN S Bkt i, 3 B STRRAMAS K5 5. th T PPS kot R0 R & 4 3 4 RO i s
555 AR GEFARIN/ 2/ AP IR, SRR AL b RS A S I S A B A LUK B RS b [ 2 . R ZExlms LA
The PPS (Pulse Per Second) pulse timing method supports both second pulse and minute pulse timing, and the device only supports
external second pulse signals. Since PPS pulse synchronization only includes edge signals of whole minutes/seconds and cannot provide
specific values of hours/minutes/seconds, it should be used in conjunction with software timing in practical applications to achieve precise
clock synchronization across the entire station, with an error within £1ms.
] PPS XN, BB BN IESHCN PPS B,
When using PPS for time synchronization, it is necessary to first set the time source parameter to PPS mode.
(2) IRIG-B XTI IRIG-B time synchronization
IRIG-B i 77 3CHE R NAZ -5 P AAT RS B 45 H /E 23 AR B 0 7 FLAd ol I 5 B 5 B AT i 38 R 0 432 IR RS
K SEBREEA K IRIG-B {55 7T BEREH A I X S HAEbR MRS 5, RGUHRHE A IRIG-B IKIESH, M TRIEfA IRIG-B Kk,
The IRIG-B time synchronization method can accurately parse the year/month/day/hour/minute/second information from the input
signal, achieving microsecond-level timing accuracy without the need for other timing methods. Since the actual received IRIG-B signal may
be a non-standard signal with time zone information, the system provides an IRIG-B correction parameter to adjust the clock of the input
IRIG-B.
I IRIG-B X, i 2256 B E AN RS 40 IRIG-B #iat.
‘When using IRIG-B for time synchronization, it is necessary to first set the time source parameter to IRIG-B mode.
(3) SNTP *}H} SNTP time synchronization
SNTP [0 £ %o B 24 . 1 ) AN D 265 e 1 5 55 2 R e s BE T IR), e SNTP ) 30 e a8 2SR e W 5 4 PR KR 227 5 40 bA
W ORI TERLRRED
SNTP network time synchronization involves the device automatically obtaining high-precision time from a network time server. For
SNTP broadcast time synchronization, it is also required that the time difference between the device and the timing source be within 5
minutes (unicast time synchronization does not have this limitation).
HEEICHF SNTP SRR R WAl 77 K
The device supports both SNTP unicast and broadcast as time synchronization methods
SNTP FRHRXFI : % B SxHiaih o M () 1) Re, LSl E IR 55 e A7 5T I A
»  SNTP unicast time synchronization: The device will proactively connect to the server for time synchronization at preset intervals.
P SNTP FLBlx I i BB B M S
The parameters that need to be set to implement SNTP unicast time synchronization are:

®  [EYE: SNTP;
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) Clock source: SNTP;

®  SNTP KRWF[aIfE: 10 43#0~1440 4380 C 24 /NP 5

° SNTP time interval: 10 minutes to 1440 minutes (24 hours);

o SNTP fiR45#thhil: W4 ) IR 55 #5160 1P Hbiks

) SNTP server address: IP address of the network time server;
>  SNTP | #XtH SNTP broadcast time synchronization

P SNTP [ Hixf I i BBt B S

The parameters that need to be set to implement SNTP broadcast time synchronization are:
> WfBRJE:  SNTP; Clock source: SNTP;

(4) SNTP J"#brE: 0. JCH] SNTP J74#EXIN;  1: $T7F SNTP J =Rt

SNTP broadcast flag: 0: Disable SNTP broadcast time synchronization; 1: Enable SNTP broadcast time synchronization
Modbus 5% Modbus communication time synchronization
(5) Modbus JE{EXHE EAALERE Modbus B3O 3% B REAT X .

Modbus communication time synchronization involves the host computer synchronizing the device through the Modbus protocol.
3.17 USB 8¢ USB function

3.17.1 USB F4¢#2/% USB upgrade program

AR A USB #2101, SCRAEIE U SEEEATREF TG TLUREOHT SCIE N U SR H SR, RN B G AT 7E R B
o 5E PRI S

This device is equipped with a USB interface, supporting program upgrades via a USB flash drive. You can store the latest files in the
root directory of the USB flash drive, and after inserting it into the device, you can complete the upgrade with one click in the system
settings.

¥ Note:

1) 5 FAT32 B exFAT #%3Rff) U #, A3C#F NTFS #.

Please use a USB flash drive formatted with FAT32 or exFAT. NTFS format is not supported.

2) JIgdEd, wea b R, R L, DIire.

During the upgrade process, a progress bar will be displayed on the device screen. Please keep the device powered on and do not
disconnect the power.

3) FHPGERUG B R HEIER, BRI H R AR S DL AT R .

After the upgrade is completed, the device will automatically restart. Please verify the new program version number after the restart to
confirm that the upgrade has been successful.

4) BWIERGN . LEEALS I PATIZHRAE

It is recommended to perform the upgrade operation when the system is idle and there are no important tasks running.
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PFE {#£H53%1E Chapter 4: Usage and Operation

ARERH TFT BOWEGE, PR 640x480, (RH0Y RGB. ABLFHSLHL 138k, $AE T (M.
This device utilizes a TFT color LCD screen with a resolution of 640x480 and an RGB color mode. The user interface is menu-driven,

making operation convenient and straightforward.

4.1 & % X Keyboard definition
AT E 6 MNMERRALA, Al by R “ZE”y A7 Bk, “ig R, BRI R :
The front panel keyboard consists of six buttons, namely "Up", "Down", "Left", "Right", "Confirm", and "Return". Their specific

functions are as follows:

Tt K% | higui

Button pattern | Functional Description

st ] A i ER ) ehr: E SRR, HdEn—.

Up key Move the cursor up; when setting data, increment the data by one.

i B RS ehr: BB BIER, Bl

Down key M Move the cursor downwards; when setting data, subtract one from the data.
i ] < FIZER B ehn: BB

Left button Move the cursor to the left; or turn the page to the left.

fif > FIAR B ehr: B AR

Right-click Move the cursor to the right; or turn the page to the right.

[N . I -
BEN T —Z38 80 sl e
Confirm A )
Enter the next level menu; or confirm the input value.
button
IR [El - R — R B -
Back button Return to the previous menu; or cancel the input value.

4.2 Bk 4T % X Definition of pulse lamp

AREATHRIA 3 DG LED 4T, 2 LR

The front panel of this device features three dual-color LED lights, defined as follows:

IBATHT RUN: 38 FAaif, 2068 LED pise, FoRIEATYIRI B YIRILINE, SE#NIEF SRS, S@ LED W
5%, A6 LED MK FAIGHRIRBUE AT IR, 2060 LED mi5%, 40 LED K.

Operation light (RUN): When the device is powered on, the red LED illuminates, indicating that it is in the initialization phase. After
successful initialization, the device enters the normal operation state, with the green LED constantly lit and the red LED extinguished. If
initialization fails or an exception occurs during operation, the red LED illuminates and the green LED is extinguished.

WEST: MREEEEETIERR, S LED W5, TR, RZEENK, 4EI5.

Communication light: When the device's communication is functioning normally, the green LED light is constantly on and the red light
is off. Conversely, if the communication is abnormal, the green light is off and the red light is on.

4T ERROR: B MM RIA &0, )T, SEK, RZAOK, ROIT5.

Alarm light ERROR: When the device detects an alarm event, the red light will be on and the green light will be off. Conversely, if the

red light is off, the green light will be on.
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4.3 SEHPEEH Menu description

2025-08-23 09:23 2025-08-23 09:23

A &
@ xaE W

AR E

A
- phasor Wy

Measure Waveform oI5

- DRI
- BRI

+ Fundamental
&= I E '
a® l'e a®

- BAM
wRmT aeite B

{ e

Bt wag

*+ Maximum

DEERE

1

* Minimum’

Status .- Events

% Vertical Move  4pHorizontal Move «JEnter

Pl b, FFURBIAEM AT, SERURBEN SR TT. F3 RN 9 SR, QRN BB ER. g,
CTREGUT . COTHET. CHRAEREY, LR, “RIPRESHE?, W EFR.

T HmEE OHREEE  <HNTE

The device is powered on and initiates the initialization interface. Upon completion, it enters the main menu page. The main menu
displays nine primary menus, including "Measure", "Waveform", "Energy", "Demand", "TOU", "P.Q.", "Event", "Status", and "Settings", as
shown above.

H41 AT

Table 4-1 Overview of Menu Contents

— #4375 Primary Menu 237 % Sub-menu
K54 Phasor
S HE RMS
FEAII: Measure L HH# Fundamental

F KNAH Maximum

f/IMA Minimum

HLIEDE T Voltage waveform

WY 7R Wavefor —
HLIL E Current waveform

3% Harmonics

[B] i34 Interharm.

AR P.Q. % Deviation

AP £ Unbalance
[N Flicker

405 HifiE RMS Energy

FLETT i Energy JEU HLAE Fund.Energy

11 HLAE Harm.Energy

4011 Demand SN i Real-Time Dem.

K% & Max. Dem.

piig

Sy TOU %% 2% it TOU Energy

%% % % & TOU Demand

FHC 5% Events Wi £+ SOE Log
% H & Dev. Log
FHE1HE PQ Countters
F iR Status S 5 % Alarms
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/0 RF Status

JEA S Basic

JB{EZ % Comm.

AR S 4 PQ

WAL wave Record

ZHKE Settings —
I} 5] B . Clock

4% B #:/E Maintenance

%4 H (5 1. Device info

M5 45 2. Site info.

4.3.1 JEZR & Basic measurement

SEATHRERAE S AT KRE, SUE0E. EHOR. B, BME, e, P T T

i

The "Measure" menu includes five submenus: Phasor, RMS, Fundamental, Maximum, and Minimum. Submenu pages can be switched

using the " “®@"and " " P> arrow keys.
(1) K& Vector graphic

CORBEEP IR R = AR AR, R AR, RRIEENAA. R ETR.

The "Phasor" interface displays the vector diagrams of three-phase voltage and current, as well as the amplitude and phase angle of the

three-phase voltage and current. As shown in the figure below:

2025-08-23 09:23 Measure

Phasor
BRE A

2200V 0.0

5.000A  30.0°

OoRER (b swiitch Options S Menu
A% H AR Full-wave data

2025-08-23 09:23

Value  Angle

Ua — 220.0V

250.0kA  30.0

CAPHER S SRS R L B BT BT TUEREMG PR, MMAERANER. TR

The "RMS" interface displays basic measurements such as real-time voltage, current, active power, reactive power, power factor,

frequency, and phase angle, as shown in the figure below:

2025-08-23 09:23 | Measure

Total/Avg
HEBE
SEE

FBEAR L U Angle

gt | Angle
HERR PF
A P
T Q
wrEnE s

Freq:
D EER 4P Switch Options  © Menu

(2) B Fundamental wave data
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LR I SR A R . BRI SR T SRR BT R B R N E R
The "Fundamental" interface displays fundamental wave measurements such as fundamental wave voltage, fundamental wave current,

fundamental wave active power, fundamental wave reactive power, and fundamental wave power factor, as shown in the figure below:

2025-08-23 09:23 | Measure 2025-08-23 09:23

Fundamental

Total/Avg B/BC C/CA Total/Avg

HEE

ZEE

Lo 1
AR U Angle

e 1 Angle
ShEEL
BIHE
e
METHE

OPER O ERS ) Switch Options  © Menu

(3) i K{H Maximum
CEROKE SRR ZAAR R . ZRHR . AR T S 1R K BOR AR T, 4 R IR
The "Maximum" interface displays the maximum values and occurrence times of three-phase phase voltage, line voltage, three-phase

current, and power, as shown in the figure below:

2025-08-23 09:23 | Measure 2025-08-23 09:23

Maximum

RERTE RERE Max. Value  Occur. Time Max. Value  Occur. Time

OPER S ERP 4)Switch Options 5 Menu

(4) /M Minimum
ChMEP SRR R ZAAR R . SRR AR R iR R BOR AR T, A R E R
The "Minimum" interface displays the maximum values and occurrence times of three-phase phase voltage, line voltage, three-phase

current, and power, as shown in the figure below:
2025-08-23 09:23 Measure 2025-08-23 09:23
BME

Minimum

RERTE BME R4BE) Min. Value Occur. Time Min. Value Occur. Time

OPRER  OERS 4)Switch Options 5 Menu

4.3.2 IR Waveform display
TR 2 AT, MR HIY . MY, B, By e Y A . e S e
VAT ) st A T R AR B i %
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The "Waveform" menu includes two submenus: Voltage Waveform and Current Waveform. You can switch between submenu pages
using the " € and " P arrow keys. By clicking on "Record Waveform" and "Disturbance Record", you can enable manual waveform
recording and manual disturbance triggering.

(1) HJEP I Voltage waveform
“HLF I S ks = AH RS R SEIB 3 Id J7 i B T LA PR RO IBIE, A SRR AR ] LAY R B A R
sifFik. W EETR
The "Voltage Waveform" interface displays the real-time waveform of three-phase voltage. You can select any waveform channel using

the arrow keys, and clicking the pause/refresh button can toggle between dynamic waveform display and stopping it. as shown in the figure

below

BRI 2025-08-23 09:23 | Waveform 2025-08-23 09:23

M va 8 M va 2828V
4000V a 00,0V

[n 2 s top g

OURER  HRTRE OTRH 4 Switch Options ~ «!Operate 5 Menu

(2) HJETE Current waveform
LIV T S s = AH R IR A SER TR, I T ST DO AT R OB, s SRR A W] AP R B A R
Sk R ERTR:

The "Current Waveform" interface displays the real-time waveform of three-phase current. You can select any waveform channel using
the arrow keys, and clicking the pause/refresh button can toggle between dynamic waveform display and stopping it. As shown in the figure
below:

BRRR 2025-08-23 09:23 | Waveform 2025-08-23 09:23

M 12 0.000A B 1a 0.000A
7,000y ~ 350.0kA

o

[

70008 fid \Za \WZW y oo top R

OUHBER < BTHRE OTRE 4 Switch Options ~ «IOperate 5 Menu

4.3.3 HiIRE/R & Power quality

RIS S ATIR, Wik WIS, . AT, W, Ea, By e R

The "P.Q." menu includes five submenus: Harmonics, Interharm, Deviation, Unbalance, and Flicker. Submenu pages can be
switched using the " " and " " arrow keys.
(1) ¥ Harmonic wave

SR SRR 1~63 RIGHUE . RUTIEBIREE, BRI AR S, BArR. MUGEMMAEE, WEEHTM K BT, =M
WHICH D EDARTE D26 . BB S A L ORI DA PR I, Gl D B T AR S I U 5 2 A A AR £
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AR S TS, A T LU 2 RS RS . R E R

The "Harmonics" interface displays bar graphs of voltage and current harmonics from 1st to 63rd order, total harmonic distortion rate,

total odd and even harmonic distortion rates, crest factor and K factor, three-phase total harmonic active/reactive/apparent power, and total

harmonic power factor. On the voltage and current harmonic bar graph interface, the content rate, effective value, and phase angle of each

harmonic order can be viewed by pressing the "Confirm" button. On the three-phase harmonic power interface, the list of sub-harmonic

power can be viewed by pressing the "Confirm" button. As shown in the figure below:

7
HEET

BIEHEEE

2025-08-23 09:23

BEREREEE
REREREEE

3R
4%
SR
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™
8RR
R
10%
1%
T DREMET <) DR

< MIREMER

Power Quality
Harmo

2025-08-23 09:23

TEHD

Power Quality

4pSwitch Top Opt.

Crest Factor

THD TOHD

< Switch Left Opt. «IFlip SMenu BPagel/7 || < Switch LeftO)

2025-08-23 09:23

RBIERENHE
I RAMEINE

ThEE M

T RENER D IRMESER JBR OIRe T IR NBET
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Hfif

OVRBBER «WR OTRE

2025-08-23 09:23

pt. 4pSwitchTopOpt. «!Flip SMenu |JEIPagedil.

2025-08-23 09:23

HIHTHE FIHTHE WMETHE 3

OPRRBER BRSO Exe
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Power Quality 2025-08-23 09:23

Harmonics

Total Harmonic Active Power
Total Harmonic Reactive Power
Total Harmonic Apparent Power

Total Harmonic Power Factor

< Switch Left Opt.  4pSwitch TopOpt.  «!Flip  SMenu BlPagel/7

(2) 18] Interharmonics

Power Quality
Har

2025-08-23 09:23

< Switch Left Opt.  4pSwitch Top Opt.  «IFlip S Menu BlPage2/7

A SRR 0~62 IRIHE . PRI AR IR I, RS AR S, BRI BRI S AL e i i A B AT DL

B A R S A AR R EIFR:

The "Interharmonics" interface displays a bar graph of voltage and current interharmonics from 0 to 62 times, as well as the total

interharmonic distortion rate, and the total odd and even interharmonic distortion rates. By clicking the "Confirm" button, you can view the

content rate and effective value of each order of interharmonics. As shown in the figure below:

2025-08-23 09:23

[8)38

Power Quality 2025-08-23 09:23

Interharm

IH|H.H””Il”“”“l‘hl

TEIHD
TOIHD

£ Switch LeftOpt. 4P SwitchTopOpt. «/Flip SMenu  |[JEPagelil

(3) {fiZ Deviation

28 S IR AR U B N 2 LSS RS . R IR

0R
1R
28
3R
ar
SR
6R
R
s8R
AR
108
< HRENET

Power Quality

< Switch Left Opt.

2025-08-23 09:23

ONRRPER BR OExe

2025-08-23 09:23
Interharm

IHR IHRMS

pSwitchTopOpt.  «IFlip SMenu  |JEIPIEE2NE

The "Deviation" interface displays the upper/lower deviations of phase voltage and line voltage, as well as frequency deviation. As

shown in the figure below:
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2025-08-23 09:23 | Power Quality: 2025-08-23 09:23

Deviation

Over Dev. Under Dev.

Freq. Dev. :

OPRER O ERP 4»Switch Opt. S Menu

(4) AP Unbalance degree
AP ISR IR U7 BIFRERRE, RUT. B REMRRAPEEE . A EER:
The "Unbalance" interface displays the positive-sequence, negative-sequence, and zero-sequence voltage and current values, as well as

the unbalance degrees of negative-sequence and zero-sequence voltage and current. As shown in the figure below:

2025-08-23 09:23 Power Quality 2025-08-23 09:23

Unbalance
+veSeq.(Ul)  -veSeq.(U2)  Zero Seq.(U0)
BE Voltage
BEFRFRIE Vol. Unbalance
Current

Cur. Unbalance

OIER O ER$ 4»Switch Opt. S Menu

(5) N7 Flicker
TR FHT % = AR L RN AR L RIS L LR PSR B AR . G R TR -
The "Flicker" interface displays short-term flicker, long-term flicker, voltage fluctuation, and variation frequency of three-phase voltage,

as shown in the figure below:

2025-08-23 09:23 Power Quality 2025-08-23 09:23

RE Flicker

TR KENAZE L] TEEhSARE Vol. flus Vol. Ch. Rate

OURER  SIX <pSwitchOpt.  SMenu

4.3.4 HLHETTE Electric energy metering
CHUETHR SN 3TN, APnaE. MERohAs. W, e, Py T S i
The " Energy" menu includes three submenus: RMS Energy, Fund. Energy, and Harm Energy. Submenu pages can be switched using

he " @ and" " Parrow keys.
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(1) A=Ak Full-wave electric energy

AR AR SR R AR A AL AR AR R RE, ARG AT, 1B, RAEY. AT, WREEHAIE. K
fEo W B

The "RMS Energy" interface displays three-phase split-phase full-wave electric energy and total full-wave electric energy, including
combined active power, forward and reverse active power, combined reactive power, four-quadrant reactive power, and forward and reverse

apparent power. As shown in the figure below:

2025-08-23 09:23 2025-08-23 09:23

AtEBEE BifAE CHmEE Phase A Phase B Phase C
BEEY P Comb.
E@EY P Positive
REEN P Negative
BEEHL QComb. 1
HAFEH2 QComb. 2

QQuad. 1
QQuad. 2

QQuad. 3

WK IEE QQuad. 4
EmiE S Positive
RiEE S Negative

OMREm  SERE 4 Switch Options 5 Menu

(2) 3£9% fi B Fundamental wave electric energy
I L RE SR R AR R L R AL S R R, GRS 1B RIAE T AAETT. WRREIHMIE. R
fEo W FEFUR:
The "Fund. Energy" interface displays the three-phase split-phase fundamental electric energy and total fundamental electric energy,
including combined active power, forward and reverse active power, combined reactive power, four-quadrant reactive power, and forward

and reverse apparent power. As shown in the figure below:

2023-11-23 09:23 2025-08-23 09:23
Fund. Energy
Ccigei Phase A Phase B Phase C

BEEY P Comb.

E@mAN P Positive
REEN P Negative
HATHL QComb. 1
BETIH2 QComb. 2
—RIRED QQuad. 1
ZRREY QQuad. 2

RE QQuad. 3

mRREH QQuad. 4
EmRTE S Positive

RARE S Negative

OPER  OERP 4 Switch Options 5 Menu

(3) % HLfiE Harmonic electric energy
TR P AR G R A S A R AR AL SRR R, GRS, 1B RINETY. AAET. WRMEIHAIE. KR
8, i, PRTEREE. REHHIE. K EIE KR A R E R
The "Harm. Energy" interface displays three-phase split-phase harmonic energy and total harmonic energy, including combined active
power, forward and reverse active power, combined reactive power, four-quadrant reactive power, and forward and reverse apparent power.

By pressing the " A and " ¥r buttons, you can view the harmonic energy of each order for forward and reverse active power, as well as

forward and reverse reactive power. As shown in the figure below:
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2025-08-23 09:23 2025-08-23 09:23
iR
CiEmEE EREYN REEN EBEN REEN
HERM
E@HEYN
RE#EN
AETIHL
BEFTH2
—RIBRE
ZRIREN
ZRREY 9
REFEH 108
EERE 1R
REARE 128

SEHR OURER SIme BiR ssm OoumEm Sims 113
Energy : Energy 2025-08-23 09:23
Harm. E
Phase A Phase B Phase C Order P Positive PNegative  QPositive QNegative
P Comb.
P Positive
P Negative
QComb. 1
QComb. 2
QQuad. 1
QQuad.2
QQuad. 3
QQuad. 4
S Positive

S Negative

< Flip  4pSwitch Options S Menu BlPagel/7 < Flip  4pSwitch Options S Menu BlPage2/7

43.5 TiESiil Demand statistics
CTRGU RIS SN F i, BORH R =, il € Iy [ Y AR
The " Demand" interface includes two tertiary menus: Real-Time Dem. and Max. Dem.; users can switch between the two menus using
the "«¢" and "»" arrow keys.
(1) 57 it Real-time demand
CYLN RSN IR . RSB DI, IER. R ETEIIIR,  SHE D) L = A R 1 S 1
The "Real-time Dema." interface displays the real-time demand of forward and reverse total active power, forward and reverse total

reactive power, total apparent power, and three-phase current.
2025-08-23 09:23 Demand 2025-08-23 09:23
Real-Time Dem.
EmSHHE Bl P Positive Dem.
RRSENHE bi P Negative Dem.
ERAERHE b QPositive Dem.
RESEWHE QNegative Dem.

BMEE S Dem.

OVEm SERe 4)Switch Options 5 Menu

(2) K7 & Maximum Demand
CHRORTT R IME, A SRR RIERA I, IR ST IhA, S DA LA R = R IR iR R 5 2 R IR N A
The "Max. Dem." interface displays the maximum demand and corresponding time stamps for forward and reverse total active power,

forward and reverse total reactive power, total apparent power, and three-phase current.

69
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ARBTR
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ERSENHE
REEEHHE
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ONRER SERE

4.3.6 411t % Time-based billing
OISR AL 2 DTSR R AN R A,
T, HRB RS .

iz

The "TOU" menu includes two submenus: TOU Energy and

Demand 2025-08-23 09:23
Max. Dem,

Max. Demand Occurrence time

P Positive
P Negative
QPositive
QNegative
S Total

4P Switch Options

O Menu

e AN L LI S N M LR EER) (0 E M

TOU Demand. You can switch between submenu pages using the " <@

and " " arrow keys. The current rate, current operating period, and daily period meter number are displayed simultaneously.

(1) P& L TOU Energy

SPRBA T B 8 IR A A, A A, . RIAHT AT NRIENRE, K., wiid-A-V

HERIUL W B TR

The "TOU Energy" interface displays full-wave energy for eight rates, including combined active power, forward and reverse active

power, combined reactive power, four-quadrant reactive power, and forward and reverse apparent power. Pages can be turned using the " A

'and " " buttons, as shown in the following figure:

(3) P& FHE TOU Demand

CPRR R RN 8 MR ECR R, A IERA )
WG R EPR:

2025-08-23 09:23

HEHT
ERHY
REEH
PEFIHL
HEFIH
—RIEEY

ERARE
REHHE
STHR OURET OIRG

BedERE:

. REAY. TAES. RATDMEmERR, mmdA-Vomg

2025-08-23 09:23
TOU Energ,
T

Comb. AE

Pos. AE

Neg. AE

Comb. RE1

Comb. RE2

Quad 1. RE

Quad 2. RE

Quad 3. RE

Quad 4. RE

Pos. SE

Neg. SE

Tariff : Daily Profile:

< Flip  4pSwitch Options

S Menu BPagel/2

The "TOU Demand" interface displays the maximum demand for eight rates, including forward active power, reverse active power,

forward reactive power, reverse reactive power, and total apparent

shown in the following figure:

demand. You can page through using the " A and " \Kl buttons, as
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2025-08-23 09:23 2025-08-23 09:23

TOU Demand

EmAH P Positive

E@EH Q Positive

REHEH P Negative

REFEN Q Negative

BE S Total

LA Tariff : Daily Profile:
SHR OmEm OSIxe < Flip  4pSwitch Options S Menu BlPagel/2

4.3.7 F{F1d5% Event recording

DTR3NS FN, AR, BB H S e, T R TSR Y, el
BENFSEHL W R B R

The "Events" menu comprises three submenus: "SOE Log", "Dev. Log", and "PQ Counters". You can switch between these submenus
using the arrow keys, and press the "Confirm" key to enter a submenu. As shown in the figure below:

(1) Y Monitoring events

U T SR B R AR K S AR T, KT BORIE 1024 it A5 Womr s s e bR 5 A
Z 1Y, SIS AR RAT I “BiA S WA HA TGS, QISR RN Z). RHEE CRAEE SR A —ROED
%, g BT R R TIER E .

The "SOE Log" interface displays various events that have occurred on the device along with their trigger times, with a maximum
capacity of displaying up to 1024 records. The " A. and " V" buttons allow the cursor to be moved to switch between sequentially
occurring events, with the latest event displayed at the top. The "Confirm" button allows for the viewing of detailed event information,
including the event name, occurrence time, and feature value (displayed as primary side value), etc. The “®” and P> buttons can be used
to directly turn pages. Pressing the "Back" button returns to the previous menu level.

2025-08-23 09:23 2025-08-23 09:23

RERYiE] Event Type Occur. Time

SER OumEm JEgRR SIxs £Flip 4PSwitchOpt. «!Select ©Menu BPage1/1

(2) % H & Device log
BT H B AR E RO ELR SR EN T, SRS R . e 5P,
The "Dev. Log" interface records the operation records and operation time on the device, with the latest event at the top. Pressing "<@"

and " can turn pages.
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2025-08-23 09:23 2025-08-23 09:23

#endial Event Type Occur. Time

SHR OMER SIxe SFlip 4pSwitchOpt. ©SMenu

(3) 114 Event counting
CHAHEC I BN S F SO

The "PQ Counters" interface displays the statistical count of transient events

2025-08-23 09:23 2025-08-23 09:23
B PQ Co

Vol. swell

Vol. sag

Vol. short interruption
EELRE Transient Overvoltage
REBELT RVC

Vol. Sudden Change

Cur. Sudden Change

Total Events

OMER S ERE 4pSwitch Opt. S Menu

438 KilIRAE Meter status
SRR SN I TR 4 92 5 R V0 IR, L, BT 2 Y, e TE . T
I«
The "Status" menu primarily displays the current real-time alarms and I/O status of the meter. Users can switch between submenus
using" “@"and" >". and press the "Confirm" button to enter a submenu. As shown in the figure below:

(1) 52} %5 % Real-time alerts

2025-08-23 09:23 2025-08-23 09:23

RERE Time of Occurrence  Event Type

OPRER O ERS S Flip  4»Switch Options S Menu

(2) VO RE 1O status
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2025-08-23 09:23 2025-08-23 09:23
1/0 Status

DI1 Stat DO1 Stat
DI2 Stat DO2 Stat.
DI3 Stat DO3 Stat
DI4 Stat DO4 Stat
DIS Stat

DI6 Stat

OIMWER O ERR ENEE @ FEN/FEME | <) SwitchOptions ©Menu Connected /Actioned @ Not

4.3.9 Z¥(i% & Parameter setting

FEIEF R ERT, LA B ENEITSHR SRR A N A .. FENET SHOE 13 B W 5 0 R B i
FRGE A UL S I T LA AR E SR E T, R 2R AR — A R ORI AT (K. PRI WY LU Iy ke
FRESEIITIH ARG R E . BSUEMTSHR AR, HRE ISR P ER, ) B ERS240000027.

Before normal use of the device, it is necessary to set the device's operating parameters and display menu content. The operating
parameters of the device determine how it connects with the measurement circuit, measures system data, and operates in a networked manner.
In the parameter settings of the device, many settings are made by selecting some list options. When selecting, you can use the arrow keys to
highlight the item you want to select, and then press the "Confirm" key to confirm. When modifying any parameter settings, you need to
enter a user password. The factory default password is "000002".

SSRARETRR N 10 SR, OFREASEL BESH. BREESHL. BRRESH2. BORICR 1. Bkids 2. 1)
[MVCE . e E R BRI S .

The "Setting" menu is divided into 10 submenus, including Basic, Comm., PQ 1, PQ 2, Record 1, Record 2, Clock, Mainternance,
Device Info, and Site Info.

(1) HAZ4] Basic Parameters

CHEAZHO R R RIEARESH, O ERL T, BORIER . EF . PT/CT. 155 . DO B BE S .

The " Basic" interface displays basic setting parameters, including wiring mode, LCD Timeout, language, PT/CT,, language, DO mode
settings, etc.

IR E A7~ As shown in the figure below:

2025-08-23 09:23 i 2025-08-23 09:23

ron Wi
% Niring

BER e WiringMode  3PAW~

HMI
LCD Timeout Language  English ~
PT/CT
0000001 V ZREBE PT Primary 0000001 V  PT Secondary
50000 A R CT Primary 50000 A CT Secondary
00001 A 14 Primary 00001 A 14 Secondary

O )0 Mode
Dol @y Do2 @ES D003 EEN 2 Dol (More) DO2 (Morel DO3 (Morel DO4 (More

SUHER <WAER OIRs % Switch Opt.  «!Input Password © Menu

SRS Y E AT The basic parameter settings are as follows:

0 Category || ¥t 2L Set parameters | H44{H Default value ThhEnk 4 & Vi [F Function or setting range
B B 7 =AHPYZL SAHDYLR = A =k
Wiring Wiring Mode Three-phase four-wire Three-phase four-wire/three-phase three-wire
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- G LER c0S 0~300S(0 K7~ H
LCD Timeout 0~300S (0 indicates constant on)
e 155 Language 713 Chinese 7 SC/5E 3L Chinese/English
PT % -{X HiJE PT Primary v 1~1000000V
PT parameter TKHLHE PT Secondary || 1V 1~380V
CT 241 -X L CT Primary 1A 1~50000A
CT parameters | — X HLfi CT Secondary || 1A 1~5A
14CT B - YR HLAE 14 Primary 1A 1~50000A
14CT
parameters K HLA 14 Secondary 1A 1~5A
F BB ORI JEF3/DI1~DI6 4 I/ L e i 15 5Kk
DO1 Power quality alarm | Remote control/DI1~DI6 alarm correlation/power
correlation quality alarm correlation
RN EEEPN S REFE/DI1~DI6 75 5 R/ L e T 1% R0k
DO2 Power quality alarm || Remote control/DI1~DI6 alarm correlation/power
DO # 2, correlation quality alarm correlation
DO mode PR A ORI 1EF2/DI1~DI6 4 I/ L e A 5 SRk
DO3 Power quality alarm | Remote control/DI1~DI6 alarm correlation/power
correlation quality alarm correlation
RN R EPS S REFE/DI1~DI6 75 5 R/ L e T 1 R0k
DO4 Power quality alarm || Remote control/DI1~DI6 alarm correlation/power
correlation quality alarm correlation

(2) JE{% % E Communication Settings

“IERAE B SR R RS485-1 Fl RS485-2 [IEIE S A S AR 1. LRI 25@ES8, i~ ER:

The "Comm." interface displays the communication parameters for RS485-1 and RS485-2 ports, as well as the communication

parameters for Ethernet Port 1 and Ethernet Port 2, as shown in the figure below:

2025-08-23 09:23

RS485-2

B W E
B® 4

hiliteat

B % i
s

WARO
IP 4kl 000.000.000.000
FRMAEB1  000.000.000.000

FRIAFX1  000.000.000.000

TRET < WAER

WESHBENT:

1P $hit2
FREE2
RIARX2

38400 ~
None ~

001

000.000.000.000
000.000.000.000

000.000.000.000

The communication parameter settings are as follows:

Setting

Comm

< Switch Opt.

2025-08-23 09:23

Baud Rate 38400 ~ Baud Rate 38400 ~

Parity None ~ Parity None ~

UnitID 001 UnitID 001

Ethernet

IPAddrl  000.000.000.000 IPAddr2  000.000.000.000

Mask1l  000.000.000.000 Mask2  000.000.000.000

GW1 000.000.000.000 GW2 000.000.000.000

<lInput Password  © Menu

ESil BESH SRAME ThRE BRI E Vi
Category Set parameters Default value Function or setting range
P HEZR Baud rate 9600 4800/9600 /19200/38400/115200bps
RSA85.1 KL Parity JC Nothing /%718 None/Odd/Even
N . HE D 50 1~247, fE[F—@iRGERK, SEREENIZE
Pttt UnitID || 1 _
MWE—f ID 5
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Device ID number: 1~247. In the same communication link,

each device should have a unique ID number

RS485-2

V45 % Baud rate || 9600 4800/9600 /19200/38400/115200bps

FEURA Parity J¢ Nothing J&/%3 /1% None/Odd/Even
BH ID 5. 1~247, (ER—RINEERED, GEEENZA
E— ID 5

Pl Unit D | 1

Device ID number: 1~247. In the same communication link,

each device should have a unique ID number

LR E 1

IP Mtk IP address

192.168.0.101

Ethernet port || “F*M#EAY mask 255.255.255.0

1 RN GW 192.168.0.1
IP Mtk IP address | 192.168.1.102
T TS mask 255.255.255.0

VUK 2

Ethernet port

2 IR GW 192.168.0.2

o0 2% 2 B i L S LA R K

The network parameter settings must meet the following
requirements:

D) 1P #iufik. TR AREN 0 (MK 0 FoREA M)

The IP address and subnet mask cannot be 0 (a gateway of 0
indicates the absence of a gateway)

2) 1P Hiuhk. 5% LBV 1~223

The highest byte value range for IP addresses and gateways is
1~223

3) IP bk, PIRAEEA 127.xx.x

The IP address and gateway cannot be 127.x.x.x

4) 12 OFESG A 1P bk SR EER—ME,
W ZHRAT R -

At least one IP address of the 1/2 port needs to be set on the
same network segment as the gateway, otherwise the parameter
saving will fail.

5) %% ID AEEN 0, BARESN 1 (D

The network ID cannot be 0, nor can it consist entirely of 1s (in
binary)

6) Tl ID AfitH 0, WARSA 1 CHEHD 1P il 2
The host ID cannot be 0, nor can it be all 1s (in binary) for the IP
address 2

(3) HREiE S 4L 1 Power quality parameter 1

CHLAEITT R S H 15 o B S B S A RSB e . i FIEIFR

W

The "PQ 1" interface displays the settings for transient and instantaneous related parameters, as shown in the figure below:

2025-08-23 09:23

#eBE  0380.000 V

S UETR  SRAER

AR ¥

fRETHIE

2025-08-23 09:23
Para.
Ull Nominal  0380.000 V
PQ
Enable  YES  Ref.Volt. Un ~
Dip Thres. 90 % Hysteresis 02.0 % Trigger [More
Swell Thres. 110 % Hysteresis 02.0 % Trigger More

Inter. Thres. ~ 10 % Hysteresis 02.0 % Trigger More

Transient

Enable YES v  Thres. 035 % Trigger

& SwitchOpt.  «InputPassword 5 Menu
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HWSSHBEWNT:

The transient parameter settings are as follows:

Transient trigger

‘Waveform recording

25 Category ¥ B B3 Set parameters | HL44 A Default value | ZhAEDK S 5E JE# Function or setting range
2% Parameter || FRFRZHLE Ull Nominal | 381.051
iR Enable N YES BB H YES/NO
SHHIE WUE R HUE R (Un)/iE 8h 55 %
Reference voltage Rated voltage Rated voltage (Un)/sliding reference voltage
R 2 B U} Dip Thres. || 90% 10%~90%
R PR Hysteresis || 2% 0.5%~10%
HLR A g A Vi3 AREN JE/DO1~4 | PIGAL FARENE /A U L 5
Trigger ‘Waveform recording None / DO1~4 / WFR / DWR / RMSR
## PQ Events R 110% 110%~200%
Swell Thress
FL R 7 THIR ¥ Hysteresis || 2% 0.5~10%
PR TR Trigger VG ARES ' Te/DO1~4 / FIGAC /AR A F/AT AL %
‘Waveform recording None / DO1~4 / WER / DWR / RMSR
[ 7 ) {8 Inter. Thres || 10% 1~10%
FL T HH TR HF Hysteresis || 2% 0.5~10%
R s e b i BIBAL T Jo/DO1~4 | BILACF/RBC 5/ RUH %
Trigger Waveform recording None / DO1~4 / WER / DWR / RMSR
AT ESE Enable B NO HNRH YES/NO
e transient 5% A5 FRAK Thres. 35% 5%~500%
[GES e HLgATSN JE/DO1~4 | PIGAL FARENE /A B L 5

None / DO1~4 / WFR / DWR / RMSR

(4) HLBEIT S5 2Power quality parameters 2

“HUBEMT S5 27 IR RVC MR B RS HE, R

The "Power Quality Parameter 2" interface displays the settings for RVC and mutation-related parameters, as shown in the figure

below:

BA v R A

2.5 % MEE
HERE  BA v BERR{E
HRE  BA v
HRENE #A

BRPRE

TURER <JHAEB SImg

2025-08-23 09:23

100.00 V

4.00 A

< Switch Opt.

RVC (HERIEARS)) SHMRAB RS HBEN R

2025-08-23 09:23

Enable YES ~ Thres. 05.00 %

Hysteresis 2.50 % Trigger | More

Mutation

Volt. Enable ~ YES ~ Volt. Thres. 100.00 V

Cur.Enable  YES ~ Cur. Thres. 4.00 A

Trigger More

<Iinput Password 5 Menu

The settings for the RVC (Rapid Voltage Change) parameter and the sudden change parameter are as follows:

257 Category 5 B 2% Set parameters || #4{E Default value || ZhEEDL S E Y Function or setting range
H RO AR 5 #LiR Enable JBHINO BNEH YES/NO
Rapid voltage FRAE Thres. 5% (0.2%~10%) Un
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fluctuation IR Hysteresis 2.5% (0.1%~5%) Un
. J5/DO1/D0O2/DO3/DOA/ I T AL /A BIE 3/ 3L
fil Rk 24 Vi SIARTN .
. ) [ERGSS
Trigger Waveform recording
None / DO1~4 / WER / DWR / RMSR
LR Volt. Enable B NO BN/RH YES/NO
1 JEBRAH Volt. Thres 100 0.57~100V
AR FLHIE Cur. Enable B NO AR YES/NO
KA
b o )
Sudden change HJEBRAH Cur. Thres 5 0.10~5A
— Fo/DO1/DO2/DO3/DO i FE AL 3/ Bh i 34 /45 24
PTG
fih )z 4 Trigger 7 ) [ERTSS
waveform recording
None / DO1~4 / WFR / DWR / RMSR

(5) PHAiE3k 1 Waveform Record 1

CPIGALT AR R EIEIL R AR ML RES R BE, W FEOR:

The "Waveform Record 1" interface displays the settings for parameters such as waveform records, disturbance records, and effective

value records, as shown in the figure below:

BRER
FRiE 1024x10~

R ER R 2

BRI R1

AR
e
SEiE

1
B3
it 5
7

i 2
il 4
i 6

8

2]
3

BE

]
A

SMRAT I MAER

WG R SR BT

2025-08-23 09:23

RIFIEIHE

< Switch Opt.

The waveform recording parameter settings are as follows:

2025-08-23 09:23
Format

1024x10~

Post-TC

DWR

Pre

RMSR

Pre-TS Interval 02.5 Cyc.

Channel 1 Frequency v Channel2  Freq. Dev. v

Channel3  Pa ~ Channel4 Pb A
Channel 5 Pc -

Qb -

Channel 6 Qa -

Channel 7 Channel 8 Qc v

«Input Password

273 Category % B 2% Set parameters || #4458 Default value | ZhEEDK % 5E {1 Function or setting range
1024 £/ JHx10 JB
1024 points/cycle x 10 cycles
512 g/ <20 JE
. 512 points/cycles x 20 cycles
D GARE S S WFR 1024x10 256 Rl
Waveform 256 points/cycles x 40 cycles
recording 128 M/ <80 B
128 points/cycles x 80 cycles
fil A2 U 4 Pre -TC || 4 2~4
fil R ) 9% 4L Post-TC || 4 2-4
Mahidx
Disturbance itk K i) & 9% 4 Pre-TC 5 5~10
record
BRI filt R AL 3% AL Pre-TS || 100 100~500
Effective value || SKFEAE Interval 2.5 Jik 2.5 cycles 0.5 JEH~60 AU 0.5 cycles to 60 cycles
record J#IE 1Channel 1 Ua Ua/Ub/Uc/Uab/Ubc/Ucala/Ib/Ic/14
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J& 1 2Channel 2 Ub LIRS B
J#3# 3Channel 3 Uc Frequency / Frequency deviation
J#IE 4Channel 4 Ia Pa/Pb/Pe
v /Qb/
J#IE 5Channel 5 Ib Qa/Qb/Qe
— Sa/Sb/Sc
J#iH 6Channel 6 Ic
PFa/PFb /PFc

JEiE 7Channel 7 % frequency -

AR A 72 E
j@iE 8Channel 8 o mpty

frequency deviation

(6) HIEAL3® 2 Waveform Record 2
P TBACTe 27 FHH AT LU E N T S B (BOR . RB FIY. BBl (IR T SRk BORE TR, W R R
The "Record 2" interface allows for the setting of parameters for scheduled waveform recording, including activation/deactivation, start

date, start time, interval time, and recording frequency, as shown in the figure below:

2025-08-23 09:23 2025-08-23 09:23
uled Rec

# B 8BA v Enable YES ~
=El=k] 00/00/00 Start Date 00/00/00
AR 00:00:00 Start Time 00:00:00
RigIEIAE 1234 min Interval 1234 min

RERH 09999 Count 09999

Record 2

SURER JHABB OIxg % SwitchOpt.  «!Input Password  Menu

SE N SRS HBLE I T 3K

The settings for the scheduled wave recording parameters are as follows:

J55 Category | #LHE 24K Set parameters | 44 {H Default value | ZJfEE 1% 5E G F Function or setting range

%18 Enable iBH NO BNR H YES/NO

£ (00~99) /H (1~12) /H (1~31)

Jri3h H Y Start date 25/04/01
SR Year (00~99)/Month (1~12)/Day (1~31)
Scheduled o ) B (00~23) : 4% (00~59) : b (00~59)

JA B IF] Startup time 00:00:00
wave Hour (00~23): Minute (00~59): Second (00~59)
recording FWMRR (3D )

60 1~1440min
interval (minutes)
SEIREL count 1 1~10000

(7) (A1 # Time Settings
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2025-08-23 09:23 [ Setting 2025-08-23 09:23

B8 2025/08/23 Date 2025/08/23

B i8] 09:23:00 Time 09:23:00

nization
B #® R/ RIC v Clock Source RTC ~
SNTP BRS58  000.000.000.000 SNTP Server [P 000.000.000.000

SNTPIEJiEIFE 0060 min SNTPInterval 0060 min
BYiEl B

TUHET  JMAER OIme < Switch Opt.  «JInput Password > Menu

Bl WESH BRAEE T Re ik e E
Category Set parameters Default value Function or setting range
Hi R 4 (2000~2099) /H (1~12) /H (1~31)
R Date Nothing Year (2000~2099) / Month (1~12) / Day (1~31)
Clock I i) ¥ i (00~23) : 43 (00~59) : £ (00~59)
Time Nothing Hour (00~23): Minute (00~59): Second (00~59)
R 5t
RTC RTC/SNTP/IRIG-B/PPS
Clock Source
L)
) SNTP f 554
Time 203.107.6.88 0.0.0.0~255.255.255.255
SNTP Server IP
synchronization =
SNTP £ [1] K . .
60min 10~1440min
SNTP Interval

(8) % E #1745 B RAF Device operation

2025-08-23 09:23 2025-08-23 09:23

MNFED New Password
HIAFER Confirm Password

Update Program

BIRSBEN AR2NRE All Events All Demands
BIREAEMIE  AIRPQEITE Energy PQ Counters

Maintenance

SUMET JWAER SImE £ SwitchOpt.  «IInput Password  © Menu

ESil BESH BREE e e u
Category Set parameters Default value Function or setting range
) B D
[LEE3T 000002 000000~999999
New password
Change =
PN R T
password 000002 000000~999999
Confirm Password
T ERIRAE R A - ey IIN
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Clear All Events Second confirmation
operation R AT /XN
All Demands - Second confirmation
17 B RE R /XN
Energy Second confirmation
i FR PQ FFiHEL RN
PQ Counters Second confirmation
B iy =35d T
USB #{F -
Update Program Upgrade program
USB
. Ed e vieg Tt AR
operation
Update Meter Upgrade Meter

(9) % E (52 Device information
CREGEE RS R EEAEL MAGEEREREE, i, FEARERE
AR R REMERERAAEIRE . R IR

The "Device Information" interface displays basic device information, version information, and self-check information. Among them,

EERE, AR RS AREET

basic information can be set through communication and viewed through display; self-check information can display the metering status and

storage card storage status. As shown in the figure below:

2025-08-23 09:23 2025-08-23 09:23
Beote

& S: YDPQ00-A Model:
5 £ 111111111111 S/N:

MAC #4E 1: A H i MAC 1:
MAC #4k 2:  00: B MAC 2:
Modbus#[S: 00000 ModbusPort: 00000

YDPQ200-A
111111111111

Version
ThEERZFFARZ:
it ERFARE:

25.08.13 VER1.0.00
25.07.31 VER 1.0.00

Firmware: 25.08.13 VER 1.0.00

Measurement: 25.08.13 VER 1.0.00

88 = fiE R Device Info
14437MBF]3($£14908MB)

Metering Status: Error Memory Status: Normal

Storage: 14437MB Available(Total 14908MB)

SmEm  SERE

% Switch Opt. S Menu

255 Category /R4 Display parameters
F EH TS Model

J# %1% Serial number

BAER

Basic Information

MAC Hihi: 1 MAC address 1

MAC Hihi: 2 MAC address 2

Modbus %t 15 Modbus port
TREFE AR Firmware
TR PR A Measurement

FRAAE

Version Information

IR 4 Measurement Status

BfE R

T7#IR A Memory status
Self-check information

SD k%4t Storage

(10) 54545 2 Monitoring point information

CHEI RAE R SRR AR B B A S B, BN AT AR R
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The "Monitoring Point Information" interface displays substation information and monitoring point information, which can be

modified through the host computer software. As shown in the figure below:

2025-08-23 09:23 2025-08-23 09:23
L] Substation Information
e devTagd Tagl: devTagd
Afgan devTagl Tag2: devTagl
T devTag2 Tag3: devTag2
devTag3 Tagd: devTag3

Site Information
circuitTagd Tagl: circuitTagd
circuitTagl Tag2: circuitTagl
circuitTag2 Tag3: circuitTag2
circuitTag3 Tagd: circuitTag3
circuitTagd TagS: circuitTagd
circuitTag5 Tagé: circuitTags

BIVEBSE: circuitTagé Tagl: circuitTags

BARER feigd circuitTag? Site Info. Tags: circuitTag?

AR mNER: circuitTags Tagd: circuitTags

SUHRER OIWE < SwitchOpt. S Menu

255l Category 7R 24 Display parameters

it F1. /A F] Power supply company

EEVRESSS BLAr A 7] County Power Supply Company

Substation information A5 1 T Substation

A5 FL BT LR 25 2] Voltage level of substation
£} 4 F% Busbar name

W5 24 F% Name of monitoring point

W A LS5 2) Voltage level of monitoring point

LAR/UPEEERSS Z =3 IDAsset management ID

Monitoring point information || il 7% ¥ IDMonitoring network management ID

#i2 H # Commissioning Date

f /RIS 75 i Minimum short-circuit capacity

it H 15 %% %% B Power supply equipment capacity

FA P05 it User agreement capacity
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$EREF L% Chapter 5: Installation

5.1 R #% Installation prevention and preparation
TEFEFF AR AERT B
Please read before starting the operation
AEAEEEMRLETIEE, fERd. RSB TR T L A8 T XU S AP B SIS T 5 2 TR S
This chapter contains important safety precautions that must be followed before installing, servicing, or maintaining electrical

equipment. Carefully read and follow the safety precautions below.

Zfisﬁﬁ,i%ﬁ@ﬁmﬁhyﬁuﬂﬁﬁﬁwﬁﬁkﬁﬁ ERBA A . LT ARRITE R B T %A R SUa TR . TERET %

B, K, Rk HT, ST I RS KUY T R U R, B R B R IR TR iR, RN
FEEMER, TEN AT B, A E TAERAM R 5 IR, 2l PrbR ORI, W HARIR. RrillfE S5
ARG LIS 15 S8 T T«

A There is a risk of electric shock, burnout, or explosion, so only qualified operators are authorized to install this equipment. This

work should be carried out after reading the entire instruction manual. Before conducting installation, inspection, testing, or maintenance, all
power connections should be disconnected. Please follow the wiring instructions in the manual to connect the wires, and carefully verify that
the wiring is correct after completion. Aware of the potential dangers, staff members need to wear protective equipment and carefully check
whether the work wiring and installation are correct. When installing or removing instruments, please confirm that the power supply, signal

source to be measured, and related power sources have been completely disconnected.
5.2 Z%{58 Installation Information

5.2.1 ZHIABEMAIE Installation environment and location
BN AT G SRR AT, BRI . B AT O R, R E A 15,
IRAS T SRS E TN . R ERE R IE T, ARSI I E A R, TR AR At
e
The device should be installed in a dry, clean location, away from heat sources and strong electromagnetic fields, and protected from
direct sunlight. It is typically installed in a switch cabinet, which shields the device from oil, dirt, dust, corrosive gases, or other harmful
substances. During installation, attention should be paid to ensuring easy maintenance and sufficient space for placing relevant wires,

terminal blocks, shorting boards, and other necessary equipment.
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522 ZHERSF CGRAL: mm: AZ: 0.5

Installation dimensions (unit: mm; tolerance: £0.5)

82.0

1525
! L &
136.5

@
®

Witk

20.0

T
138. 020. 5mm

AR

ﬂ‘?{b‘il%

ETFFAAABE L THRE
%52 A T2 20mm FIBR

138. 00. bum

HmEehs

20.0

b s

Sheet metal edge

FoLias Perforation edge

TFALRGE

Opening size

ERIFALG R B R R 4 0 2 20mm (A [5

At least 20mm gap is required between the edges of the upper and lower

openings and the edges of the upper and lower sheet metal

E: AMEIRGE: KR (M) ¢ (144£0.5)mmx(14420.5)mmx(85+0.5)mm

Note: Overall dimensions: Length * Width * Height (excluding terminals): (144+0.5)mmx(14440.5)mmx(85+0.5)mm

K*gexm (BT« (14420.5)mmx(144+0.5)mmx(118+1)mm

Length * width * height (including terminals): (14440.5)mm>x(144+0.5)mm>(118+1)mm

TR

(1380.5)mm>(138+0.5)mm

Hole size: (138+0.5)mmx(138+0.5)mm
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5.3 #FENX Terminal definition

&

380

_._._.f._.é.

CERRRRR

olg

¥ F 58 X R ¥ F5E X R
Terminal definition | Note Terminal definition | Note

A HIHERA FIES NS

V1 Dlcom
A phase voltage input Switching input common terminal
B HIHLEMA LA SIES LN

V2 DI1
B phase voltage input First channel switch input
C HHERMA Eimti TIPSt 1PN

V3 DI2
C phase voltage input Second channel switch input
T BRSPS 1PN

NC DI3
Reserve Third channel switch input
LU RHIA EHILHSISS X IPN

VN D14
Neutral line voltage input Fourth channel switch input
el ESTSIPS TR IPN

NC DIS
reserve Fifth channel switch input
A MR LYV SIPS LN

I+ DI6
A phase current flows in Sixth channel switch input
A FHHLIAL Ak

I1- SEC+/SEC-
A phase current flows out Millisecond pulse port
B RN A Ty Lk

2+ EC1+/EC1-
B-phase current inflow Active energy pulse port
B AR TE T Lk

12- EC2+/EC2-
B-phase current outflow Reactive energy pulse port
C AHH RN S Bk LR L

3+ DO1+/DO1-
C-phase current inflow First relay output
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C FAHISLH SRR 2R
13- DO2+/DO2-
C-phase current outflow Second relay output
TR = HE A AR L
14+ DO3+/DO3-
Zero line current inflow Third relay output
FLE A SF VU Ak e 25 6 L
14- DO4+/DO4-
Zero line current flowing out Fourth relay output
RS485 #1101 ST IR K 2/ BT FL U IE A%
485-1A/1B/1G L+
RS485 interface 1 AC power live wire/DC power positive pole
RS485 #1102 38 T HLIR 4/ LI FRL IR SRR
485-2A/2B/2G N/-
RS485 interface 2 AC power neutral line/DC power negative pole
PPS %I H2 1
PPS+/PPS- UsB
PPS timing interface
[P 2% 30 1% RI4S F21 1 AT T, T S5 A CR Pk R AT
ETHO Network communication RJ45 interface @ For the shell grounding terminal, please ensure it
1 is grounded and in good contact.
RESHIERNZEEIE )
ETHI Network communication RJ45 interface
2

5.4 BLE4K Wiring diagram

A

(1) PT ) = MIASREHLER 5
The secondary side of the PT cannot be short-circuited;
(2) CT I XMIASRETT i, (EWTIT CT AU [ RN, K CT i IR 2
The secondary side of the CT cannot be open-circuited. When disconnecting the CT from the monitoring circuit, short-circuit the secondary
side of the CT;
(3) HEEH THF ARG, M EATT, DUERES ISR T
The device is suitable for various three-phase systems. Please read this section carefully to select the appropriate wiring method;
(4) BN, DAEREE ABUE RS TS LU
The voltage received should be within the rated voltage range of the device;
(5) PT —IRONLZUH Wit ds sl g SR L OR3P, W SRAEATIR PT U2 A KT 25VA, W PT — /N e 224 A 1 43 5
The primary side of the PT must be protected by a circuit breaker or a fuse. If the rated capacity of the PT used is greater than 25VA, a fuse
should also be installed on the secondary side of the PT;
(6) PT Al CT — KM BIHEAS A PT AN CT U HRL B 7™ A R B FHE A RLIAL,  PIT LA 22 3 (S RN — 8 AT 0 BE ) 22 A ite, 4512
P& T PT HUEHrs . R CT kil
The excitation on the primary side of PT and CT will generate significant voltage and current in the secondary side circuits of PT and CT.
Therefore, it is essential to take necessary safety measures when installing instruments, such as removing the fuse of PT and short-circuiting
the secondary side of CT;
5.4.1 Hii Power supply
T TR GNT, AR Lo, ik 2lds N/-oi;  HUE

AC85V~265V, 50Hz/60Hz.
When used in an AC system, connect the phase line to the L/+ terminal and the neutral line to the N/- terminal; the power supply range

is AC85V~265V, 50Hz/60Hz.
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MTHRAGN, B LA, GO NA: ISR DC100V~330V
When used in a DC system, connect the positive pole to the L/+ terminal and the negative pole to the N/- terminal; the power supply
range is DC100V~330V
5.4.2V HJEHLI Voltage and current
(1) =k PUZk$Esik (JEPT, 4CT) Three-wire and four-wire connection method (without PT, 4CT)

QF

$e B i 7 OB B = AR, BB AR b
The wiring method of the device should be set to "three-phase four-wire", with corresponding current transformation ratio set

(2) =£kP%Bsi% (3PT, 4CT) Three-wire and four-wire connection method (3PT, 4CT)

I3+| I3-| I4+| T4~

D44
|

=m0 =
+

QF
B B ML SR =AU LR, 1 T R HL AR LR AR b
The wiring method of the device should be set to "three-phase four-wire", with corresponding voltage transformation ratio and current
transformation ratio set
(3) —#H=£k (JC PT/2CT) Three-phase three-wire (without PT, 2CT)
LR A A SR RGN, BRI R EFTR, BB R T N RO SRR A,
When the measurement circuit is a three-phase three-wire system, the wiring diagram is shown below, and the wiring mode of the

device should be set to "three-wire star type".
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I3+ | I3-| I4+| 14—

C —— |

B ———

A ——— 5
QF
B EATT AR =M=, BB X R AR L
The wiring method of the device should be set to "three-phase three-wire" and the corresponding current transformation ratio should be set
(4) —FH=%£8 (3PT,2CT) Three-phase three-wire (2PT, 2CT)
LB = G BIEN, SRAOR B R EPUR, BT RO IR
When the measurement circuit adopts a three-wire angular connection method, the wiring diagram is shown below, and the wiring

mode of the device should be set to "angular connection".

B AT B BON = ARDY £, B R AR B AT s L

The wiring method of the device should be set to "three-phase four-wire", with corresponding voltage transformation ratio and current
transformation ratio set
5.4.3 j@ il Communication

RS-485@(5 11, MTHrid NA. B.

RS-485 communication port, with terminals labeled A and B.

RS-485 5 7 NV — B2k LR 8 32 GOGE, I —A> RS-485 #eifudt 5 LAHLIERE. @5 H 25 vl LUR FH 88 1) i
KLk, BKEANEE 1200 K, &A1& RS-485 HIEFM LML BUEHE EM . R BERBONA LB, RITEH AN —N) 1200
B R BH LB o e A

The RS-485 communication method allows up to 32 instruments to be connected on one bus, which is then linked to the host computer
via an RS-485 converter. The communication cable can be a standard shielded twisted pair, with a total length not exceeding 1200 meters.
The positive and negative polarities of the RS-485 ports of each device must be connected correctly. If the shielded twisted pair is long, it is

recommended to connect a resistor of approximately 120Q at its end to enhance communication reliability.
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R$485
f
Converter

AR

| B Meter

&

o B Meter

=

LES

o B Meter

120R
5.4.4 FFHi N Switch input
FEBPE 6 AR DU, IFBREE 12V A BB IR, WEAFFRAES, BB TR
The device provides 6 optocoupler DI inputs and a built-in 12V excitation power supply, which can be connected to switch signals.

The wiring diagram is shown below:

DI #4814 DI wiring diagram

X3 A Inside meter

5.4.5 4k 2% H Relay output
ISR AL 4 B4k B84, FRICN DO1+/~DO4+/-, 4 BRIYJ9H FFibE, DO %L i F - FR:

The instrument provides 4-channel relay output, labeled as DO1+/-~DO4+/-. All 4 channels feature normally open contacts. The

wiring for DO output is shown in the figure below:

f H 25 HE 72228 9] Relay output wiring diagram

XA Inside meter
it Load
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5.4.6 Mk 1424k Pulse terminal wiring

LSRR EC i Thit, 57 hrich ECI+H-RIEC2+/-, IO b B Ihitfi . SR EC+HEAMM ELIR IR IERR, EC-H
BUR B SN ELR IR S, EC fi B BN

The instrument provides two-channel EC output function, with terminals marked as EC1+/- and EC2+/-, which can be used as outputs
for other alarm functions. When in use, connect EC+ to the positive terminal of the external DC power supply, and connect EC- to the load
and then to the negative terminal of the external DC power supply. The schematic diagram of EC output wiring is as follows:

HESRME 2 Mkl ECl+. ECI1-R1EC2+. EC2-. ECI+. ECI-AHIAekntiitl: EC2+. EC2-9JCTh HLREKT,

The device provides two pulse outputs: EC1+, EC1-, and EC2+, EC2-. EC1+, ECI1- are for active energy pulse output; EC2+, EC2- are
for reactive energy pulse output,

ATk, EEATA IO R BT RN, Bkt SE Ry 80ms+20ms;  FEL kIR HL KR IS i i

Active/reactive pulse output, primarily used for accurate testing of active/reactive electrical energy, with a pulse width of 80ms+20ms;

the electrical pulse is output after being photoelectrically isolated.

Ve

¥k

EX?_V»
EC #fith#4k (EC1 Mfil, EC2 FIH)
EC output wiring (taking EC1 as an example, EC2 is similar)
e RE Inside meter
5.4.7 FOlkiii 74248 Wiring of second pulse terminal
(AR PR — RS S A IR, S ARG SECH-. (I SECHESM A B Fa I IEME, SEC-F2 41415 B4 B I A I b,
SEC ffi th He R Rl R =

The instrument provides a one-way second signal output function, with the terminal marked as SEC+/-. When in use, SEC+ is
connected to the positive terminal of the external DC power supply, and SEC- is connected to the load and then to the negative terminal of

the external DC power supply. The schematic diagram of SEC output wiring is as follows:

X ERMER

_ ¥k

X3 A Inside meter
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FhRKRd 32 P I B i

The second pulse output is primarily used for clock accuracy testing.

5.4.8 PPS #2k PPS wiring
WFRRICI -, T PPS XSS, PPS XHPEEM Hi (55) &+ i Gt .
The terminals are marked with + and -. When performing PPS timing, connect the + terminal (signal) of the PPS timing device to +,

and connect the - terminal (ground) to -.
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FAE HEPFNHEEHEFR Chapter 6 Maintenance and Troubleshooting

6.1 #(BEHEER Troubleshooting

AT il 1]

Possible issues

AT g R A

Possible reasons

T REAR BRI 5

Possible solutions

ERELRR

No display after power-on

AR AR I E) 545 b
The power supply failed to

be connected to the device

BB LR N/ 7 BRI T IR LA
Check whether the correct operating voltage is applied to

the L/+ and N/- terminals of the device

T 5 i D00 A A v A
BIRA0.

The measurement data is
inaccurate or displayed as 0

after adding a signal

F ) B A IE A
The voltage measurement is

incorrect

R A o AR 5 2 R IR

Check whether the voltage signal is correctly connected to
the device

o P e P A SR T AE e P VS T A

Check whether the voltage measurement signal falls within
the measurement range of the device

R PT A2 b S 40 75 B 1R

Check whether the PT transformation ratio parameter is set

correctly

FEL UL B AN
The current measurement is

inaccurate

T R TR IR B

Check whether the current signal is correctly connected to
the device

R AT s TR 5 T TE B Il B R

Check whether the current measurement signal is within
the measurement range of the device

K CT ZHSHUE BB E I

Check whether the CT transformation ratio parameters are

set correctly

T2 AN

The power measurement is

e AR R T IR
Check whether the measurement mode setting is correct
LT HL S FRLIAURS IR AR 5 2 75 IE B

Check whether the voltage and current correspond to the

inaccurate correct phase sequence
oA LI T A A
Check whether the current direction is correct
o i 4 2 15 RO T R AT fiE
TFREAREAEN . . Check whether the equipment is equipped with switch
S | e A _ _
The switch state remains o input function
Switch input error . . § X
unchanged A S L 2 15 IE A
Check whether the external wiring is correct
ARG B B A IR (BRI
N i Check whether the relevant settings are correct (in which
BN R R A4
mode)
X No control command ||, e e
ARSI ved AR, REE RS )
receive
The relay does not operate If it is about communication control, check whether the
communication is successful
ToAkE gt Trhe o i 74 A 15 A 4K PR 2R T E

No relay function

Check whether the equipment is equipped with relay
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function

ERHUARE S B il
The host computer cannot

communicate with the device

IR R

Communication wiring error

AT VA R T R IR
Check whether the communication cable of the device is

properly connected

TS EOR IEH
The communication

parameters are incorrect

L0 8 GER71N: 1AW ]

Check whether the mailing address is correct

TR B R S 15 IR

Check whether the communication baud rate is correct
oA AR B0 A 75 IE 1

Check whether the communication check digit is correct

I TR % 52 S0
The communication link is

affected

R A [ — A TR LR A A R S B

Check if there are devices with the same parameters on the
same communication link

T AE G HUZE 2 T R AT e

Check whether the communication shielding layer is
properly grounded

o EE LS T T

Check if the communication cable is disconnected

F: MREF-LTERRMEE, ERHSHRNARNEERSBITKR.

Note: If there are any unresolved issues, please contact our company's after-sales service department in a timely manner.
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$£LtEFE REMRIE Chapter 7 Quality Assurance

7.1 REBRIE Quality Assurance

A P HEETGER, 7R RIEAT)E 12 D HBUEITE 18 MH W, WL BT AR Z 5] e i SeAT 4 S B O
E, WZNER M LR, AT 5T .

All new instruments sold to users are covered by a free quality assurance for malfunctions caused by design, materials, and
workmanship, within 12 months after being powered on or 18 months after receipt. If the product is confirmed to meet the aforementioned

warranty conditions, our company will be responsible for free repairs.

7.2 FREFRE|  Quality restrictions
DA 2 B2 1 T RS i e 98 IS ARV -
The following issues with the device are not covered by the free warranty:
B RTRIERR R . SRS,
[ ] Damage caused by incorrect installation, use, or storage.
B R AR IR B E AR 2 A
u Abnormal operation and application conditions beyond the product specifications.
B dARR A AR ER BB T
u Instruments repaired by institutions or individuals not authorized by our company.
B IR TORER TR

u Instruments that have exceeded the free warranty period.

E: AEERRHESE, FRUSYAE.
Note: The above pictures are for reference only. The actual product is subject to the

actual product.
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