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1 Introduction

1.1 85k

1.1 Overview

APView350 Hifg it AR ke BoR A 1 mifERE 2 %1 & Al N SUER AT R 4. IR
IEC 61000-4-30 (i iCAN AR - REBTE 75720 T % i A i B b 1O 277
POEATINE, BT BORREE . R RRAE T . AR I, R AN 4 R
. TR FCS. WEERISEIhRE N — 1. & EAE AR IR IR S BN TR
PRAEAC AR Z B R RS B DL I B ] 20 L 0 B D RE A5 25N 7 T AA 3 1 18 SXhmvfE A
PR, BEREIE 10KV S LR OGAR/Mi BE/ XU FE S50 BEVE A Fi 2R Gt F) FEL RE 5 2 U

The APView350 utilizes a high-performance multi-core platform and an embedded
operating system. It adheres to the measurement methods for power quality indices
specified in IEC 61000-4-30, integrating functions such as harmonic analysis, waveform
sampling, voltage sag/swell/interruption detection, flicker monitoring, voltage unbalance
monitoring,demand,TOU, event recording, and measurement control.

The device meets Class A national standards in terms of measurement method
standardization, parameter accuracy, clock synchronization, and event alarm functionality.
It is suitable for power quality monitoring in 10kV and below power supply systems and is

used in renewable energy systems like photovoltaic, energy storage, and wind power.
1.2 5

1.2 Features

121 StgEnEGTs

1.2.1 High-performance hardware platform

PE R L7 Soc MENZEF, B Arm AZFETHER FRACEE 5404, Arm1 #5435
A Linux #4F 240, FHRASATER. £, geit. 2SR5 Arm2 BRiLigqT, LA
PATRFE . TR R SENEAE S . RE R DPCRAE S H0 1024 5, {1 32GB AR A
PAFHTCATFHATREF « BERAEA, A & S ) 58 iR TV R H A . 38 B A A 800*480 xi
MR R RSO, I E S BORS8E

The device employs a multi-core heterogeneous SoC as its central chip, with dual
Arm cores based on an asymmetric processor architecture. Arm1 is equipped with an
embedded Linux operating system, tasked with executing communication, storage,

statistics, analysis, and other functions. Arm2 operates bare-metal, dedicated to



high-real-time tasks such as sampling and computation. The device samples at a rate of
1024 points per cycle and utilizes a 32GB solid-state Class A storage component for
program and data storage, with all chips selected to meet wide-temperature
industrial-grade specifications. The device is integrated with a large 800*480 dot matrix

color LCD, enabling on-site viewing of events, waveforms, and other data.
1.22 FEMEOFIR

1.2.2 Various interfaces available

4 BAACIL L 5

4 channels of AC voltage

4 BEAZ IR

4 channels of AC current

3w IR R LS . B A IR R E A
3D0O,5 DI

2 % HL RE ik dn HY

2 pulse outputs

2 % RS485 H 7@ 2 1, ZHF Modbus-RTU #Zy, SZFF IRIG-B XS 775K
2 RS485, support the Modbus-RTU protocol and IRIG-B

2 BLAKMEEE, S2#F Modbus-TCP. IEC61850 MMS. FTP. & T4k 4k
2 Ethernet port, support Modbus-TCP. IEC61850 MMS. FTP and device update

1% USB £:11, wJH T2 8 4
1 USB,used for device update

1.2.3 AIEMRt
1.2.3 Reliability

E PR R RREE S 1) B A T RE, PUT- IRk BT, 2 B 2 T r e A AGEE
SERV U 732 i Ui NI iz ' S RN RT3 {F 7 v/ s S B | B 7

Both hardware and software of this device have continuous and comprehensive
self-test function and good anti-interference capacity. This device has been certified in a
number of EMC tests like electric fast transient, electrostatic discharge and surge

anti-interference and complied with the relevant standards.



1.3 ThEEXS Bk

1.3 Functions

£ 1.1 DReXtIRER

Table 1.1 Functions

HiE L B RE

RMS voltage and current

LES TN

Frequency

S MR B

Fundamental phase angle and vector diagram

iR b

S LI FLIALIR R SR

Real-time voltage and current waveform

Meter

Ay T MAEThE R R
P. Q. S. PF

ERAD KA. EREY. &I hg
Ep+. Ep-. Eq+. Eg-

ot IR, BT

Demand(real-time,max)

EQ Ei:
Multi-rate energy(TOU)

M. BIRFE
Voltage and Current sequence components

M AP
Current and voltage unbalance

FL s i 22

Voltage deviation

B A 2

Frequency deviation

TS
Steady

R IR A R

Harmonic voltage/current RMS

R, RRIEREAE

Harmonic voltage/current ratio

R I I BT AZ (THD)

i
Total harmonic distortion(THD) of voltage/current
Harmonics — -
. HAL I L 75 2R IR A2 (TDD)
(2-63 1K) o
Total demand distortion(TDD) of current
(2nd _63rd)

RUT . HLIL T A A

Harmonic voltage/current phase angle

U AH K] 7
Crest factor

K A+
K-factor




AU

Odd harmonic distortion

AR I oy A %

Even harmonic distortion

B RSB RE

Harmonic energy

BB TR

Harmonic power

ETREEYS
Interharmonics
(0.5-62.5 ¥X)
(0.5" to 62.5%)

MU LRI I A A

Interharmonic voltage/current RMS

R FLIL A AT R

Interharmonic voltage/current ratio

AR
Higher

harmonics

2.5kHz~8.9kHz

RUE N (LN AR K INAE)

Voltage flicker (short-term flicker & long-term flicker)

CEVERY) &l

Voltage fluctuation

PR AR A

Rapid voltage change

B &
DC component

FL s 7

Voltage interruption

HL R

AN Voltage dip

Temporary MR T
Voltage swell
ML R
Inrush current
s A AR A
Temporary
Trigger the threshold of temporary events
. events
TR Cekwn Fads BFRRIRARR
Events ]

Steady events Trigger the threshold of steady events
THEHE WRFEERIEDL. BRI
Log Record the daily operation and running conditions
F i R BT 1 5 R T B
Event triggered Settable waveform periods

iR SR FBh iR R SRR B ST B

Fault record Manual trigger Settable sampling point

5E I iph 5 S8 SRR B ST B E
Timed trigger Settable sampling point




AU R | FPCRFE ABOTIE (IEC61850 P SCHF)
Host trigger Settable sampling point (supported by IEC61850)

2

IEC61850

BGER7AN Modbus-RTU

Communication | Modbus-TCP

WebServer

GPS XfB}(IRIG-B)
GPS timing(IRIG-B)

ot s}
SNTP

Timing T

Manual timing

< |2 <2 |22 |<2|<|n

¥E: VRTAREINGE, nRRAEIIE.

Note: V- standard function, - option.
1.4 RERSHZRIAR
1.4 Type

A PView —

IEC 618501MY : A iEfC 0

i%fic 1

| 4@BhERIE: DC/AC 110V 1

DC/AC 220V 2

DG 24V/48V 3

KBRS, 350

FmAVES: BEREFZENRE

AWK S: Rl

b




A PView | |—

IEC 61850 protocol: No 0
Yes 1
Auxiliary power: DC/AC 110V 1
DC/AC 220V 2
DC 24V/48V 3
Mode | : 350
Series code: Power quality monitor
Manufacturer: Acrel

1.5 THREE /T
1.5 Overview
1.5.1 AHL A EIhEE

1.5.1 Front Panel

PHEMR R 4.3 0 LCD Bf, PAEITEJ7 27 3 2 o G505 I8 A 1) S I 2
Yoo TR EAEAE I P ATBCE, R I ST RE L B, PR E AT B
TR E ST

The panel is a 4.3" color LCD that graphically indicates the main power quality
indexes in real time. The built-in clock can be set. The monitoring parameters can be set
and modified. A user can also assign a password and perform other actions.

1.5.2 iILRTFEThRE
1.5.2 Memory

FOOF M0 5 S SE I ORAT, Amin HE (e KA B MBS ~FISME . 95% M RME . 77
RRAEERE B A PRAFIS ] 90 X, 2 Jm 45" S ol Hi " Ji U B35

A {RAF 5000 s FaS %, 5000 & EAFAILT, 2000 ST .

It is allowed to save monitoring data in real time. The 1min-data (e.g. maximum value,
minimum value, average value, 95% probability value and RMS) can be saved for a
maximum of 90 days. The memory will be updated in accordance with the principle of
"first-in-first-out".

It can save 5000 steady events , 5000 temporary events , and 2000 fault waveforms.



1.5.3 B INRE

1.5.3 Communication

2 4~ RS485 HATIEINE 1, EE Modbus-RTU Whi¥, fefigizBUira il &%, H¥
£ IRIG-B fxf i s 2 2 ANLUORIMEZH, 3CFF Modbus-TCP. IEC61850 MMS. FTP, fi
g U A 1 2

There are 2 RS485 serial communication ports that support Modbus-RTU protocol
and IRIG-B. There are 2 Ethernet ports that support Modbus-TCP, IEC61850 MMS and
FTP .

1.5.4 EEThEe

1.5.54 Alarm

AARYE FH P RCE RIS . A BESK S T RETEIRIFHIBRE, B35 &R, 4K
—H B AR, B SIS FE IR IR R

The alarm will be triggered to the user-set threshold of power quality indexes in
steady, temporary and transient states. When an alarm is triggered, this device will record

the event and trigger recording.

1.5.5 FRIKINEE

1.5.5 Waveform Recorder

BEE R B F A RE A K R, SR AT ah il e . e iR S AT B LB Ak A
SKWDIRE . A% I e s 1024 w3

Each alarm event can be recorded. There are three more triggering modes, i.e.
manual recording, timed recording and host-triggered recording. The periods of waveform

can be set up to 1024 point every time (51.2kHz).
1.5.6 Z<ith PQDIF T4 B INAE

1.5.6 PQDIF

geitHE UL PQDIF SCHAR UORAE, 10 B BLAR 2h PY A R Sipg b AR S 4
FaSHE A S AR B A tmin e 0" OB ™ e/ ME™ T B ™ U7 IR ™95 % M A" #E 2h {k
FRAEE 0 R SR AR SR Tl TR EE . E3k Imin A ERCOE™
B/ ME" T 7 FRAE " 95 % MEFAE " A il —MC e Bidfe 5, I Se s R 2 /NI TR R —
MBSO, E I R R AR AR

The recorded data is saved in PQDIF format, including the fault waveforms and
steady data within 2h. Steady-state data contains every 1 minute of "maximum value",

"minimum value", "average value", "RM " and "95% probability value" recorded in 2h. The

record of fault data and steady data can be viewed by the tool software. The data of

7



"maximum value", "minimum value", "average value", "RMS" and "95% probability value"
in 1min will be recorded for one data point. All these data points in 2h will be saved in a file.
The trend of changes can be observed by the tool software.

1.5.7 Web Ih&E

1.5.7 Web Server

L HUR A Web Server Difie, SCHRFANRIFUR G & Vs in) o ARS8 H - 48
ANTF] 8 AL A, Al R ME R "R BLIT, PR 05 09"00000000". T
A A R, SO AR AR BRI R B R E S

The device includes Web Sever function which supports user login access with
different user levels.Users of different levels log in using different 8-digit passwords,
namely "Visitor", "Administrator”, and "Debugger", and the password for the Visitor is
"00000000". Users can directly connect to the device through a browser to view power

quality data in real time and set device parameters.

AR

Connection method:

1426 B 5 F i FH P 26 LG

Connect this device to your computer with the network cable.

2 BEN RSB E BB E SR AR FTIE S LUK R DO B 1P ik, 4140: 172.22.60.99;
Check the IP address of connected Ethernet port via "System—Communication”, e.g.
172.22.60.99.

MGG IP 53 E 1P 5 E 3[R — W B

Allocate the same network segment for your computer IP and the device IP.

VN AP R NN YU 2 h ol AN AN | o 1 Y 1 S (4 g B Y 7

Open the browser on your computer, input the IP address in the address bar as

shown in Fig. 1.1.and press Enter.

=% login Es -+
<« C @ O 8 172.22.60.99/index.asp

1.1 S assm A IP Fim

Fig. 1.1 Enter the IP address in the address bar of your browser



Kl 1.2 Web &l 7t f

User Login

Username:
Password: EEEN

[Togn]

Fig. 1.2 Web server Log-in Screen

Belf R F B S, s S M SR, el 1.2,

The user login screen appears.The user selects his/her identity and input a login
password on the user login screen as illustrated in Fig. 1.2.

RIS s e EM B R These i, AME R EREE S8R, WK 1.3 Jr.

After login, the function menu appears on the left and the device information and data

are shown on the right side as illustrated in Fig. 1.3.



APView350 Power Quality Monitor
» Acrel Electric Co.,Ltd

¥EFES
© &= 7: Acrel Electric Co.,Ltd
 FSBL:2018.3_2022-11-11_10:17:50

 PL:25102435
Bt  UBOOT: 2018.01

7y o CPUL:VL14_2025-12-19_11:56:46
FrHIRE « BOOT:V1.14_2025-12-19_11:58:46
- o KERNEL: Linux-4.14.0-xilinx
BASE o DTB:V2.00_20220617
S « ROOTFS: V101 20220829
BREE o APP:V120_2025-12-19_11:51:07
. MMIEV0.99
« Device ID: T8A4TIFB682C
SRR | « 61850 lisence: 123456789ABC(UNPASS)
o SMA4ECB key: TAAKPceVryieelwT
BHENGE o BEMFREE: 46.74°C
* RENFREE: 11.5%
5 o BEE:6263°C
RIS | « VCCINT: 0.9961V
= « VCCAUX: 18054V
= o VCCBRAM: 0.9961V
« VCCPINT: 0.9910v
« VCCPAUX: 18076V

* VCCODDR: 1.3513V
* BIARTE: 25.506 GB

T
[osms |

K 1.3 REESF

APView350 Power Quality Monitor
& Acrel Electric Co.,Ltd
Device Info . .
e Device Information
Real-time Data |
« Manufacturer: Acrel Electric Co,Ltd
Device Config o FSBL:2018.32022-11-11_10:17:50
e o PL:25102435
DO Seffings « UBOOT:2018.01
« CPUL:V114_202512-19_11:58:46
,—‘ + BOOT:VL.14_2025-12-19_11:58:46
e Seiiy o KERNEL: Linux-4.14.0xlinx
= « DTB:V2.00_20220617
User Settings | « ROOTFS: V1.01_20220829
o APP:V1.20_2025-12-19_11:51:07
Time-of-use o MMI:V0.99
- « Device ID: T8A471FB682C
Clock Settings « 61850 lisence: 123456789ABC(UNPASS)
o SM4 ECB key: TAAKPCeVryieelwT
Waveform Record | © MBTEMP: 46.94°C
* MBRH:1L5%
Event Info * Core TEMP: 62.51°C
* VCCINT:0.9961V
Stat Evaluation | * VCCAUX: 18069V

© VCCBRAM: 0.9939V

System Log * VCCPINT:0.9932V
— * VCCPAUX: 1.8054V
Device Debug  VCCODDR: 1.3513V
- « Available memory: 25.506 GB
Recent Event |

Relogin |

e tanguagel exgonv [T

Fig. 1.3 Product Information Screen

7 SR B B 2 I S S AR, A OS2 s S AR

View of real-time data. Click "Real-time Data" on the left menu once. Then the
real-time data will be indicated on the right.

"HE R R R I S A AR R xls M UM, BRBR L SO IR BT T
TG EH T A7

"Generate EXCEL". Generate a spreadsheet (.xIs) according to the real-time data.
Click the file name to open it or save it.

UEEAHE . "ThEEOR" "R EOR" "E IR VAR s . s 1.3 B
7No

"Basic data", "Power", "Energy", "Harmonic" and others: Make a switch to check

other data as shown in Fig. 1.4.

10



el
e
riem)
=N
ey
[wrEe)
B
B

BEHER

[Device Info]
[Reatime Data|
[Device Gonfig]
DO Settings|
[Gomm Setup]
[User Settings |
[Time-of-use]
[Giock Sefiings|
[Waveform Record]
[System Log]

Device Debug
Recent Event
Relogin

"SRCOCAE" s L e S S SO, FRE R NSRS, WA ZEA LR

Beit o

Waveform Record. Click "Wave Record" on the left and select the corresponding

TR | FINFTH

R
4P 8 F 4% |RTData PQM1 2026-01-05 154946.xls

APView350 Power Quality Monitor
Acrel Electric Co.,Ltd

HERS | B2 | FRFEE

BRI HRHE
28 VA | uB | uc | sff 28 1A 18 Ic e
BERE 235.783|236.418|236.055|  V BEME  [367.949|394.203|372.961| A
ERE 2534 | 2.830 | 2645 | % BEESTE | 1185 | 1153 | 1048 | %
nRE -0.000 [ -0.000 | -0.000| % 2555 | 2323 [ 2235 | %
FREREEE 2410 | 1.905 | 1.967 | % %[ 0.262 [ 0230 | 0213 | %
BREREEE 0.104 [ 0.134 [ 0103 | % BEREEE | 2560 | 2.334 | 2245 | %
BIEREEE 2412 | 1.909 | 1970 | % BIEREREESE| 0493 | 0488 | 0485 | %
HiaEgsEE 0.144 [ 0209 [ 0200 | % RIEER 1.476 | 1.459 | 1.446
REN 1430 | 1.429 | 1431 BREES | 1107 | 1108 | 1120
BEER 1111 | 1112 | 1112 EFER 379.114 A
BETEH(10min) 1.863 | 1.868 | 1609 | % fFER 16332 A
BEDSAE (10min) 1.900 | 2.200 | 2100 |minA(-1)| |  ERFER 0.147 A
10min) | 0.738 | 0.894 | 0.808 4308 %
HPIRKAIAE (2hour) | 0.418 | 0.531 | 0475 EFFTEE 0.039 %

10min) [10.519 | 11.396| 9.628

18iEHEBYAE (2hour) | 10.870 [ 11.336| 9.763

2 (10min)| 7 8 8

WA BERE(10min) | 3.783 | 3.955 | 3.320 %

IBARERDE10min) | 0395 | 0.412 | 0.395 %

10min) 3.921 S
A 50.03310 Hz
10s5AETHE 15352
SAERE 0.033 Hz
ERFEE 236.087 v
AFRE 0.460 v
BEFREE 0.368 v
AFFFEE 0.195 %
EERTEE n156 %

K 1.4 K S

APView350 Power Quality Monitor
Acrel Electric Co.,Ltd

Basic data | Power | Harmonic energy | Harmonic data | Interharmonic | High-requency harmonic | DISDO | Alarm state | Demand | Multi-ate energy

Channel select: [PTEITRES| Reload
[Generate EXCEL |RTData POM1 2026-01-05 154946xs

Fig. 1.4 Basic Data Screen

Events to check the recorded waveform.

11

Voltage data Current data
Parameter UA uB uc Unit Parameter IA 1B IC_ [Unit|
Voltage 5.621(236.177{236.057) v f current 377.052|404.324|385.346| A
Over-deviation 2460 | 2.706 | 2.660 [ % Total demand distortion(TDD) | 1.155 | 1.141 | 1.037 | %
Under-deviation -0.000 [ -0.000 | -0.000 % Total odd harmonic distortion | 2.436 | 2.243 | 2.139 | %
Total odd harmonic distortion 2.383 | 1.961 | 1.983 % Total even harmonic distortion| 0.247 | 0.228 | 0.215 | %
Total even harmonic distortion 0.103 | 0.122 | 0.106 % Total harmonic di ion(THD)| 2.449 | 2.255 | 2.150 | %
Total harmenic distortion{THD) 2.386 | 1.965 | 1.986 % Total i ic distortion | 0.497 | 0.493 | 0484 | %
Total interharmonic distortion 0150 | 0220 | 0210 [ % Crest factor 1480 | 1.468 | 1453
Crest factor 1430 | 1.429 | 1.429 Waveform factor 1.108 [ 1.109 | 1107
Waveform factor 1111 | 1.112 | 1111 11 389.254 A
Relative voltage change(10min) 1.863 | 1.868 | 1.609 % 12 16.515 A
Rate of occurrence of voltage changes(10min) 1.900 | 2.200 | 2100 |minA(-1) 0.142 A
Single phase voltage short-term flicker severity(10min) | 0.738 | 0.894 | 0.808 12 unbalance ratio 4243 %
Single phase voltage long-term flicker severity(zhour) | 0.418 | 0531 | 0.475 10 unbalance ratio 0.036 %
Phase-to-phase voltage short-term flicker severity(10min) | 10.519 | 11.396 | 9.628
Ph phase voltage long-term flicker ity(2hour) [ 10.870 | 11.336 | 9.763
Occurrence times of voltage change characteristic(10min) | 7 8 8
Value of d voltage tion(10min) 3.783 | 3.955 | 3.320 %
Value of steady state of voltage fluctuation(10min) 0395 | 0412 [ 0395 | %
Total time of voltage changes beyond threshold(10min) 3921 s
Frequency 49.99553 Hz
Counter of 10s frequency 15355
Frequency deviation -0.004 Hz
U1 component 235.941 L3
U2 component 0561 v
U0 component 0.365 v
u2 ratio 0.238 %
U unhalance ratin niss %




APView350 Power Quality Monit
Acrel Electric Co.,Ltd

3 {2 [PQMonitor_PQM1_000017_20250730_135537_988.dat~| EREW{F #MIEWE
B Bdial: [30007/2025,13:55:37 788405 R BiEL: 30107/2025,13:55:37 983279 BtiElRTS: 48874 ms

BEEA
scraen ] ok =1 £
B

ua(E9E )

ub(EREY{E):
Uc(BINE):
u4(5E {2 [[EEEEE]
ia (591 2 EXED
ib (BFE3E):
ic(BREHA):

EIEEEER 0 0013

UB(BEE):
UC(EIE):
U4(FRE):

LNESE AR 2 2677

1B(ER(E)

IC(H3kE):

UA(EZE): EIEE ;
14 (% E): [ l

K 1.5 BB S

APView350 Power Quality Monitor
Acrel Electric Co.,Ltd
Comtrade file: [PQMonitor_POM1_000017_20250730_135537_988.datv| CFGfile DAT file

Record time: 30/0772025, 13:55:37.788405 Trigger time: 30107/2025,1355:37 988278 Time offset: 48674 ms
K Vertical expand

Horizontal shrink JJ] Horizontal expand | Move et J Move rignt |
Vertical shrink [ Move down |

DO Settings ua(Instant):

328761

ub(instant):
uc(Instant)
ud(instant):

ia(Instant): EXH
Waveform Record | NGaaL
Event Info ic(Instant):

i4{Instant):

System Log

UA(RMS): EEIEIEY

UB(RMS):

@ o @
88 el e SRENGIEIE R
8| & m o A E 5 =
3 8z ¥ ol 2l 3]12|8]|5
m g = & 2= 8 gle
gg = 2l %l 8| |E 2| s
=| @ = @ @[S a5

UC(RMS):
U4(RMS):
1A(RMS): EETE
1(RMS): ERE

Ic(RvS): R

14(RMS):

Fig. 1.5 Waveform Screen
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2 FREH

2 Technical parameter

2.1 TAERIR
2.1 Power supply

HUE A AC/DC220. AC/DC110VEYDC24/48V;
VIR ZE: —20%~+20%;

DhRe:  AKRT 16V,

Rated: AC/DC220, AC/DC110V or DC24V/48V
Permissible deviation: -20%-+20%

Power consumption:<<15W
2.2 3TN
2.2 AC current

HiE EIn:  5A;
BNTT: RS
WEFEHE:  0~1. 2In;
)2 #E: ANKTF0. 5VA/
MBS 1L 2In ELSETAE;
205 H0E FLIR S VR 1s o
Rated: 5A
Input method: Current transformer input
Measuring range: 0-1.2In
Power consumption: <<0.5VA (single phase)
Overload capacity: 1.2In, continuous working

20 times for 1 second

2.3 ZREBEBA
2.3 AC voltage

HUEME Un:  57.74V/100V; 220V/380V;

BANTTE: HRESENECE A

MEVEE:  0~1. 2Un;

DRI #E: AKTF0. 5VA/ H

#EAE S 1. 2Un ESETAE,
AEHE L SRV L s

Input mode: Voltage transformer input or direct connect
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Rated: 57.74/100,220V/380V

Measuring range: 0-1.2Un

Power consumption:<<0.5VA (single phase)
Overload capacity: 1.2Un, continuous working

4 times for 1seconds

2.4 FFREBWAN
2.4 Digital input

BiERE: AC/DC220V. AC/DC110VE(DC24V/48V;
WATT: IR, W EAME R
Rated voltage: AC/DC220V, AC/DC110V or DC24V/48V

Input mode: Passive contacts, external power supply required
2.5 FFxEMHH
2.5 Digital output

HUbiAgdr:  =10000K;
Farm i RETRE A
PR <4000WDk <384VA;
SEAER:  E8=16A(AC250V/DC24V) 5
JE I (200ms) =30A.
Mechanical service life: 210000
Output mode: Passive contacts
Switching capacity: <4000W or <384VA
On-state current: 216A(AC250V/DC24V) in the continuous mode
230A for a short term (200ms)

2.6 BIEO
2.6 Communication port
2.6.1 LAKM

2.6.1 Ethernet

BIER:  10/100M H &M
PEOKAL 10/100Base—T;
2 FFTCP/IP, FTP pi¥;
Speed: 10/100M, adaptive
Type: 10/100Base—T

14



Compatible with TCP/IP, FTP protocol
2.6.2 RS485 %0

2.6.2 RS485 port
BEI#ZE:  300~57600bps;
G HLRE
Speed: 300-57600bps

With the optical isolation
2.7 IWNRBEXTRRER

2.7 Accuracy

HEAXT)8e R
Basic functions Accuracy
A RE
+0.1%
RMS Voltage
FLIRAH 2UE 001 ~005 :#1%
RMS Current >0.05 :%0.5%
i B B MAENR
+0.2%
Meter P,Q,S
+0.5%
Power factor
HRE HIh0.2%, JkIh0.5%
Ep+ ,Ep- ,Eq+ ,Eq- Ep Class 0.2 ,Eq Class 0.5
H R A 22
0.1%
Voltage deviation
+0.001Hz
Frequency deviation
B - A T
=R P +0.05%
Voltage unbalance
Three-phase - —
LA P4
unbalance +1%
N Current unbalance
FaSHIRE & .
Un21% @ #ZE+5%
Steady . )
ML B A U When Unn21%  the error is +5%.
PR Harmonic voltage RMS Un<1% : ##%+0.05%
(2-63 k) When Uyn<1%  ,the error is £0.05%.
Harmonics In23%ly: RZE+5%
(2nd -63rd) HL LB A U When 1,n23%ly,the error is £5%.
Harmonic current RMS In<3%ly: 7ZE+0.15%
When |n<3%ly,the erroris £0.15%.
R F, s ) U A U Un21% : #EZE+5%
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(0.5-62.5 &) Interharmonic voltage When Un21%  the error is £5%.
Interharmonics RMS Un<1% : ®%+0.05%
(0.5th to When Upn<1%  ,the erroris £0.05%.
62.5th) In23%ly: RZE+5%
Hh R A e .
When 1,y23%ly,the error is £5%.
Interharmonic current -
IhN<3%IN: l%§i015%
RMS
When 1n<3%ly,the erroris £0.15%.
R I
2.5kHz~8.9kHz
Higher harmonics
CVENANES
+2%
Voltage flicker
1 R 5]
10.2%
Voltage fluctuation
o R PR AR A
10.2%
Rapid voltage change
TR I E I e KA s AL
Manual/Timed recording Settable sampling points/ cycle
R MR % 2N F+0.2%, I [Ei% 2 /N F+20ms
Voltage dip Amplitude error: <+0.2%; time error: <+20ms
R T R % 2N F+0.2%, I [ER 2/ F+20ms
AR Voltage swell Amplitude error: <+0.2%; time error: <¢+20ms
HAHRERE Event type FELIN eIk MRAE R 2 /N T40.2%, B [AliRZE /N T+20ms
Temporary Voltage interruption Amplitude error: <+0.2%; time error: <+20ms
ML R TE{EIRZ/NT £0.2%, BFERZENT £1 H¥K
Inrush current Amplitude error: <£0.2%; Time error: <t20ms
AR 1024 m/JAW%
Temporary event record 1024 points/ cycle
XTI EXPRGEE: £1ms, I <p RS B2 £1s/24h
IRIG-B Absolute timing accuracy: +1ms;
pajin) clock accuracy: +1s/24h
Timing SRR S . £1ms, B SF IS 2 £1s/24h
SNTP Absolute timing accuracy: +1ms;
clock accuracy: +1s/24h

YE1: BHUCHFRFRRUE, WIRRRHLA; U N RUEL M, | N B R 1,
W AR 2 T B A R ”‘U—“N'"Nx100%; LA A R 2 8 A K 'jl'ﬁme%a
FE2: U h Uk bR SERRIARAE . Upn 95 h V(1) )k Fh R 44 52 18,

Un—

MUN<T% R () )i A AR 25 T B A %x 100%:

MUW21% B (T ) A e R 2 3 R @x 100%.

hN

W 30 I NES h R () B AR SE BRI R Tha 5 h UC(IR]) I LSS E (8
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210 <3%l, FL ()i R 25 8 A R % x 100%:

4 1w23%ly, FLTE () A R R T S A st '“Nx100%

Note 1: In the table,Uy is the rated voltage and |y is the rated current;U,y is the voltage set value,

and N is the current set value.

Formula for voltage RMS error: - U —™ x 100%; Formula for current RMS III'”N x 100%.
N InN

Note 2: In the table,Uy, is the actual measured value of the h (inter)harmonic voltage; Uy, is the set

value of the h (inter)harmonic voltage.

While the Upn<1% ,the formula for (inter)harmonic voltage RMS error is ———— Un= 5 N % 100%;
N

While the Upn21% ,the formula for (inter)harmonic voltage RMS error is ———— Un= 5 N x 100%.
hN

Note 3: In the table,l, is the actual measured value of the h (inter)harmonic current;l;,, is the set value
of the h (inter)harmonic current.

While the 1py<3%ly,the formula for (inter)harmonic voltage RMS error is I 5 100%;

While the 1,y23%ly,the formula for (inter)harmonic voltage RMS error is N x 100%.

2.8 (kiR
2.8 Reference standard

GB/T 14549 el A FH M

GB/T 14549 Quality of electric energy supply—Harmonics in public supply network

GB/T 18481 HiAE i & & I ik v R AR v I

GB/T 18481 Power quality—Temporary and transient overvoltages

GB/T 19862 HifefitE Wil v & FH 2K

GB/T 19862 General requirements for monitoring equipment of power quality

GB/T 12325 Hifgliii el Ik fovr i %2
GB/T 12325 Power quality— Deviation of supply voltage

GB/T 12326 Hifg)iii LB,
GB/T 12326 Power quality—Voltage fluctuation and flicker

GB/T 15543 et —AHHLE fo VAPl
GB/T 15543 Power quality—Three-phase voltage unbalance
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GB/T 15945 HifgEiE 1 RGMIFK RV InZE;

GB/T 156945 Power quality—Frequency deviation for power system

GB/T 24337 HfeliE A H H M a3

GB/T 24337 Power quality— Interharmonics in public supply network

IEC 61000-4-30 8¢ 57 2 & 7 i

IEC 61000-4-30 Power quality measurement methods

IEC 61000-4-15 [NARAX-ThRERELTHHIVE s

IEC 61000-4-15 Flickermeter—Functional and design specifications

GB/T 17626.2 Hifie wEAMERA &b iop b Bl
IEC 61000-4-2 Electromagnetic compatibility— Testing and measurement techniques—Electrostatic

discharge immunity test

GB/T 17626.3 HifeA IGMMEEAR SR # 7 ER S TP R
IEC 61000-4-3 Electromagnetic compatibility— Testing and measurement techniques—Radiated,

radio-frequency, electromagnetic field immunity test

GB/T 17626.4 s WM ELRAR PRI G ALK BT 0
IEC 61000-4-4 Electromagnetic compatibility— Testing and measurement techniques— Electrical fast

transient/burst immunity test

GB/T 17626.5 HHHA WA EH A IRFTE)PIILEIRL: IEC 61000-4-5 Electromagnetic

compatibility— Testing and measurement techniques—Surge immunity test

GB/T 2423.1 W LHT /7ML 5287 Wik WRA: K
IEC 60068-2-1 Environmental testing for electric and electronic products— Part 2: Test methods— Tests

A: Cold

GB/T 2423.2 B TH 7/ RIECRAK 82870 WA RKB: Hilk;
IEC 60068-2-2 Environmental testing for electric and electronic products— Part 2: Test methods— Tests

B: Dry heat

GB/T 2423.4 TR 7= MR 3285 R IDbZE AR R #(12h+12hE3E) ;
IEC 60068-2-4 Environmental testing for electric and electronic products— Part 2: Test methods— Test

Db: Damp heat, cyclic (12h + 2h cycle)
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GB/T 4208 #FEBh &4 (IPAAY).

IEC 60529 Degrees of protection provided by enclosure (IP code)

2.9 TR
2.9 Working conditions

IEH% TAEREE: -10°C~+55C;
A7 E: -30°C~+80°C;

FEXEAE: 5% ~95%:;

KAET): 86kPa~106kPa:

R <2500 K;

BiiraE 2% 1IP51.

Normal working temperature: -10°C-+55°C
Storage temperature: -30°C-+80C
Relative humidity: 5%-95%
Atmospheric pressure: 86kPa-106kPa
Altitude: £2500m

Degree of protection: IP51

210 Z&M8EE
2.10 Safety features
2.10.1 BL5RE

2.10.1 Insulating properties

BB AR BUE 2KV i Y50HZ, PIlt1min 2482k RS, 1o 28 AT A 2%
WA
Pass the Insulating properties test at 2KV and 50Hz for 1min without breakdown or

flashover.

2.10.2 A%

2.10.2 Insulation resistance

FIT % R IS 9500V IR BRI 2 B ) 48 25 rEL LR, 1B 3 il KA T &S5 &
[ % 28 25 HL BH AN N T-20MQ.

Measure the insulation resistance by a megohmmeter with an open-circuit voltage of
500V. The insulation resistance of circuit at different levels shall not be less than 20MQ

under normal atmospheric conditions.
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2.10.3 HiFEE

2.10.3 Impulse voltage

FEIEF IR, B 0 i Y N Bl . S TR N Tml 32 o flh o S ot 3 DA %
[ i 2 [H) e 7K 52.1.2/50ps A v T R I AR AR I gl ol S R, B 6 P TR BV

Conduct the short-term impulse voltage test among the power input circuit, the AC
input circuit and the digital output circuit and between such circuits and the ground at the
standard lightning wave of 1.2/50us and an open-circuit voltage of 5kV under normal
atmospheric conditions.

2.10.4 M2t e
2.10.4 Damp and heat resistance

P E NV REKZ GB/T 2423.9-2001 #E FEE IR AL . IR +40°C£2°C . HIXHE
JZ(93+3)%, RGN A 48/}, FEIRIG S5 RAT2/NE A, 500V ELIRIEBREE , M5 &4 5]
e FEL BT B S 73 b e AR L < B 0 S Ah ez T BB R/ TE I AR 1A A% [ g ] PR 4 25 L RE
FLAINT1.BMQ; A5 s 5 B AMIG T/ i 5 32 16 e SR IR BRI 75 %6

Conduct the steady-state damp and heat test at +40°C+2°C and (93+3) % RH for 48h
in compliance with the provisions of GB/T 2423.9-2001. During the last 2 hours before the
end of the test, measure the insulation resistance and the dielectric strength between the
exposed non-conductive metal parts and enclosures of all external live circuits, and
between the circuits which are not electrically connected with a 500VDC megohmmeter.
Such insulation resistance shall be no less than 1.5MQ and the dielectric strength shall

not be less than 75% of the dielectric strength test voltage.
2.1 BB AR A M RE SHLI ML BE
2.11 EMC and mechanical properties

2.11.1 ERHiFRAMRE

2.11.1 EMC performance

. _ SR B B FERE S
i Bk i
Corresponding Test
Test Name Standard Number
International Standard Level
ERHLBCB BT I 0y 4
GB/T 17626.2-2018 IEC 61000-4-2:2008
Electrostatic Discharge Immunity Test Class IV
ENpIE R AT RE AR LR L
£ 3
Radiated, Radio-Frequency, Electromagnetic Field GB/T 17626.3-2016 IEC 61000-4-3:2010 |
Class Il
Immunity Test
=RV SUN P e AN R GB/T 17626.4-2018 IEC 61000-4-4:2012 £ 3
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Electrical Fast Transient/Burst Immunity Test Class Il
RIM Qi) Budhse Y3
GB/T 17626.5-2008 IEC 61000-4-5:2005
Surge Immunity Test Class Il
A7 R ) A S BRI sy 3
Immunity to Conducted Disturbances, Induced by GB/T 17626.6-2017 IEC 61000-4-6:2013 | )
Class Il
Radio-Frequency Fields
THamizin e E0 4
GB/T 17626.8-2006 IEC 61000-4-8:2001
Power Frequency Magnetic Field Immunity Test Class IV
B T8 A RV RE BT e BT R b AR A IR P o
b
Voltage Dips, Short Interruptions and Voltage Variations GB/T 17626.11-2008 IEC 61000-4-11:2004 a
Pass
Immunity Tests
RGBT FY 4
GB/T 17626.12-2013 IEC 61000-4-12:2016
Oscillatory Waves Immunity Class IV
B VR A NS 1 R R e DR R AR A BT
FE ik N
GB/T 17626.29-2006 IEC 61000-4-29:2000
Voltage Dips, Short Interruptions and Voltage Variations Pass

on D.C. Input Power Port Immunity Tests

2.11.2 HlHIRED

2.11.2 Mechanical vibration

BB ALK (GB/T 2423.10 AEEIRLS SH284)r: R WIEFeRsh(1E5Z)) FME R

IRBI A RE SR -

The device can pass the vibration endurance test specified in "GB/T 2423.10

Environmental testing - Part 2: Test methods - Test Fc: Vibration (sinusoidal)".

2.11.3 HlHA T

2.11.3 Mechanical shock

TEAAR (GB/T 2423.5 WAL 55245y R L REEafMm S M. phdi) hle

e i N s o

The device can pass the

shock

response

specified in

"IEC

60068-2-27:2008:Environmental testing - Part 2: Test methods - Test Ea and guidance:

Shock.".
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3NHEMSRSRE

3 Mechanical structure and installation
BAFALRTERERARN

3.1 Hole size and installation method

WERMMANX LR, BRmm () KRk 1% 3.1 frostol, BRAREZK 3.2
ARBANITAL, BRPRE ARG (B M. B3RmE e, R e NIRL AL, f#
FEBEER () k.

The embedded installation is adopted for this device. First, drill holes on the panel of
a distribution cabinet as shown in Fig. 3.1. Second, place this device into these holes until
the panel of device is against the panel of the distribution cabinet as shown in Fig. 3.2.

Finally,install the mounting slide bars,then insert screws and tighten them to fix this

device.
120.0000 ] 108.0000
M\ Elderel
APVIeu80 Fower Quallly Analze
]
(1o}
(1o}
=
IS IS S
o S| B S
o of = o
o o || O <
& B - 8
) =
—_ ) S = o
e OB
CHECECE
115.5 FFFLRT

K 3.1 AME AT

Fig. 3.1 Outline and size diagram

120

51/ 20mm
3.2 wHIREK
Fig. 3.2 Installation diagram
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DI1
DI2
DI3
D14
DI5
COom1

ETH1

485B2

I,

LT

23
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Fig. 3.3 Back terminals

3.2 Back terminals




WS

Terminal

ik

Description

X1

=AHEEIA: X1.1~X1.6
—AHAEERA: X1.9~X1.14
TN X1.7~X1.8
ZFHIERA: X1.15~X1.16
3-phase current inputs: X1.1~X1.6
3-phase voltage inputs: X1.9~X1.14
Zero-sequence current: X1.7~X1.8

Zero-sequence voltage: X1.15~X1.16

X2

1 % RS485 #:M (X2.1,X2.2)
% 2 % RS485 #:M1 (X2.3 ,X2.4)
P L RE KRR H (X2.5~X2.7)
The 1st RS485 port (X2.1, X2.2)
The 2nd RS485 port (X2.3, X2.4)
2 Energy pulse outputs (X2.5~X2.7

X3

FEREHAN (X3.7~X3.11, AL X3.12)

kARt 0 (X8.1-X3.6, Jr DO JFFIH (1 i AN W] [R5 D
AR (X3.13~X3.14)

O (L) CREREREFDEM)

Digital inputs (X3.7~X3.11, common terminal X3.12)

Digital outputs (X3.1-X3.6,the normal close and normal open output
can not be used together)

Auxiliary power supply (X3.13~X3.14)

Ground (£) (Please ensure grounding during installation)

ETHA1
ETH2

DYNCEAR
Ethernet port

usSB

USB 43 [

USB maintenance port
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33#FEEARN
3.3 Wiring

Tl APView
a
- A411 1X: 1 lla
__é‘é: B411 1X: 2 X 1lb x1.2
_‘PAg' C4A111X:3 XT3 1lc Xi.4
N4111X: 4 X5 X6
= TAIN . 1
£y L4011X:5 LA
N4011X:6 X1.7 X1.8
- 3.5 3CT sk
Fig. 3.5 3CT Current wiring
TA APView
g . 1la
£ AH111X:1
Xi.1 1ib Xi.2
__'TQAQ_ C4111X:3 Xi.3 lic Xi.4
= TAIN Xi.5 Xi.6
. 1lo
£ L4011X:5 LA
N4011X:6  X1.7  X1.8 |

3.6 2CT Hm¥ksk
Fig. 3.6 2CT Current wiring

A630 [UT 2X:1

APView

Ua

B630 [ 2X:3

o— —@
X1.9 1UbX1.10

o— T —o
XT.11 1Uc X112

1

2X.7

o— —&
X1.13 1Uo X1.14

2X:8

X115  X1.16

i
E C630 E 2X:5
i
i

3.7 3PT ML H#:4;
Fig. 3.7 3PT Voltage wiring




APView

y A630 U1 2X:1 1Uab
o Xt.9  xi.10] ]
B630 U2 2x:3 | . 1bec
o Xin xidz] ]
n 630 fU5 2x:4 | 1Uca
g o X113 X1.14

3.8 2PT HiE#:4;
Fig. 3.8 2PT Voltage wiring

3.4 =t
3.4 Ground

NPRIERE B N Z BT M B 2 4, IRE AN RIS A vt . i) A T 5% . )
I 9 DRAIE e B AE 5 FLIE T IRIA G R AT SRI8AT, B8 T W 2R, BB, RAafhit, Xkt
BORYEAEH, BB LOUH RIFH . Blth, SERBFF E . 28 E e 7 by
AL, BAHA/NT dmm2H FIHH T 2 (3 40 00 R % i3~ 5 KMl AT SE a4

In order to ensure the safety of this device and its operators, the casing shall be
connected to the grounding grid of substation or power plant reliably. For reliable
operation at a workplace exposed to strong electromagnetic interference, isolation,
filtering and safety measures have been incorporated into this device. However, the effect
of these measures depends on the correct grounding of this device. Therefore, grounding
is crucial. Grounding port (label: EARTH) must be reliably grounded with a 4mm? or bigger

grounding conductor (yellow-green).
3.5 iR
3.5 Power supply

FEE RSB E R YRR, SCFFAC/DC110V. AC/DC220VAIDC24V/48V = Fh#l
M (BUEE), TAETEHE/Z(80% ~120% )HE . (e B F AT, 22 e BN T B2 AL,
AR DR B S BRI AL IR S B 10 F JVE I — 50 BIESisR e E . i e fth e, B
1125 B I f 3 BUR ISR 1 100

This device can work at the rating of AC/DC110V, AC/DC220V or DC24V/48V within
an operating range of 80% to 120%. Before powering on this device, check the nameplate

on the side and ensure that the actual power supply matches the nominal range of this
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device to prevent damages to this device.The power supply must be stable to prevent the

device from shutting down due to power failure, which may lead to unrecorded faults.
3.6 IR BN [E B
3.6 Analog input

3 BN AU LA 1] 0 U P S SRR HO AN /N T-2.6mma2 s (ubn () S AGE R R B M
LA N I AL, 2 B o1 _b R 22 0 5T SRR A TR, DA IR AT R R IR B T s AE
I PR [ 38 06 250 RT S TR AN /N F-1.6mm2 1 BB B BE AR 1 B R i N i 1A

The current input terminals of device shall be connected to the AC current circuit of
the distribution board or cabinet with a color-labeled wire of min. 2.5mm? reliably crimped.
The fixing screws of terminals shall be provided with spring washers and tightened to
prevent open circuit. The voltage input terminals of device shall also be connected to the
AC voltage circuit of the distribution board or cabinet with a color-labeled wire of min.

1.5mm? reliably crimped.
3.7 Biflum O Y EHE
3.7 Communication port

B B2 UK K@M TENT. EN2, S410/100MEgM - CRAGHAHDIRED , R
RJ45H: . $ B IR At2MRS485H: 1T % (AAIRIG-BILXS I DifE) 4851B/1A.
4852B/2A, 3(¥F4800~115200bps, i IFGEREMT e F BF il AL 4k LAHE ey P FE 1

This device is equipped with 10/100M Ethernet ports EN1 and EN2 (with phase
switching function) using RJ45 interface. There are two RS485 serial communication
ports(with the IRIG-B synchronization function), i.e. 4851B/1A and 4852B/2A, within the
range of 4800 to 57600bps. And the communication connection is made through a

shielded twisted pair to improve reliability.
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4 AHFE
4 Human Machine Interface(HMI)

RKEMOAIZ AR RR. LEDfRRAT . it REW S RH4.3- TR GLCD, 4
i3 798007480, WLAR/RSLN . BAESE . FHidR. HOEE. RGERE. FER
(A E T

The HMI of this device include a LCD, LEDs and buttons. The 5" color LCD with a

resolution of 800*480 shows metering, power quality, events, parameters, system setup,
Debug and other data.

800%400 ¥ &t &R BB b B B B

i [a]

UiNG S

LED 87~ 4T

KA

800+400 LCD

Cursor movement

Esc

Enter

yyyyy

LED

Reset

Fig. 4.1 Front Panel
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4.1 3%4¢

4.1 Buttons
* 41 FETREw
Table 4.1 Function Description of Buttons
W TFETER i35 TFEDR
Button Main functions Button Main functions
etk [ T AR
LR | SR o .
A Move selection left or scroll to previous
Move selection up or increase value
page
ISR 1 BB
- FAST TR A
v Move selection down or decrease
Move selection right or scroll to next page
value
iR [A] TN
ESC = A !
Escape Enter
=Xa TiEd
RST F1
Reset Spare
4.2 ERIERAT
4.2 LED

LED T FIR$G/R 4 B RIS TR IR A f B B B 4645
LED indicate the running conditions, communication conditions and power quality
indexes.
4.2 THRARRAT DA v
Table 4.2 Function Description of LED

ZFR Bt FEITEX
Name Color Meaning
BATHRR T B EIZAT IS N AR
Run Green Flash when this device is running
RS 7 % B I T (A 5K
Communication Green Flash during communication
HAFT 4L CEVER AN 1 N A Rl T}
Dip/Swell Red Voltage swell, dip, interruption and transient voltage/ current
B A 22 7 FEL X 31 2 R
Frequency deviation Red Power frequency beyond the limit
F L i 22 AN LA R ABRRR FRL s A7 AN A
Voltage deviation Red Voltage RMS beyond the limit,Negative sequence voltage unbalance
A2k 4L R PR Ak B
Flicker Red Voltage flicker beyond the limit
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— - FL S LA AV BB L % R P £ T DR R
&1 Z
Total voltage/current harmonics beyond the limit, Each harmonic beyond
Harmonic Red
the limit, Odd/ even voltage harmonics beyond the limit
B E R A BE R
Unusual Red Abnormal running

4.3 IRIRFAL

4.3 Quick navigation

HERET

K4.2 PRk s &K
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| Home |

Enter‘Esc

| Main menu |

Enter Esc Enter

Esc Enter

—| Voltage/Current ‘ —‘ Harmonics | —{ Temporary Events | —' Basic Parameters ‘ —I Communication I —| Zero Adjust

$ 8

Esc

Enter Esc

| Real-time Waveform | I Harmonic Power | | Steay Events | | Function Parameters | | Display I Amlitude Adjust
I Phasors | I Interharmonics | —| System log | —!DO Configuration| —| Information I

s g
4=

Power I Harmaonic Energy |

Lamp Test

| |
| Energy | I FIuctuation;"FIickerl
| DI | *I Unbalance/Deviation |

Fig. 4.2 Quick navigation

4.4 RAEPA
4.4 Operation instructions
441 FFmE

4.4.1 Home

B ERJE, NN 325 3 R S e R R B AR A A [
R, OUEEMY. REFMEA . FEA ME T BOVREE FAEE, EAFERL
KERER RS T, AR mZ 7“7 ALY 2l s B T5 2

After it is powered on, this device opens Home automatically. Home mainly shows the
real-time RMS voltage/ current and phase angles, channel frequency, number of dip/swell
events, number of steady events and time. The number of events at the right side is the
number of unviewed events, which can be cleared after entering the "Event" menu.

On this screen, press the "«" and "P" keys to switch between L-N voltage and L-L
voltage display modes.
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APView350

BHE i THD TIHD
10.00 kV 0.000° 0.000% 0.000%

10.00 kv 240.00 ° 0.000% 0.000%

0.000% 0.000%

0.000 kv 0.000° 0.000% 0.000%

100.00 A 330.00° 0.000% 0.000%

100.00 A 210.00° 0.000% 0.000%
0.000% 0.000% 50.00Hz

0.000 A 0.000% 0.000%

2026-01-21 09:26:00

K43 F50m

APView350

RMS Phase THD TIHD Temporary
10.00 kv 0.000 ° 0.000% 0.000%
10.00 kv 240.00° 0.000% 0.000%
0.000% 0.000%
0.000 kv 0.000 ° 0.000% 0.000%
100.00 A 330.00° 0.000% 0.000%

100.00 A 210.00° 0.000% 0.000% Freq
0.000% 0.000% 50.00 Hz
0.000 A 0.000° 0.000% 0.000%

2026-01-21 09:26:00

Fig. 4.3 Home
442 3B

4.4.2 Main menu

TSI R "R "HEIR" "THPEE" "REERE". "EE R
"G T, Mk b SR A I (U R IR R s, RN A S R
A R T B RA A B, FHRERIABE R AT % TR

The main menu is divided into six submenus, namely "Metering", "Power quality",
"Events", "Parameters”, "System Setup" and "Debug". When a submenu is selected, a
blue select box will appear and be highlighted, and the the selected submenu items will be

displayed in the "Preview" on the right. Then, press " " to enter the submenu.
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58 KBRS

=0z 2

SERT R
r______l

*EE

BHER R

RGNS E

K44 F328

88 Preview

Voltage/Current

rQ Real-time Waveform
sl
Phasors
Metering Power Quality Events
Power

Energy

e : DI

Parameters System Setup

Fig. 4.4 Main Menu
4.4.3 KRR

4.4.3 Metering

FE S B P S B "SR B N S Bt S . SEI B SRR R A B R
ERELH YAGNIEES N T L MINILE ONGNILE 7= SN 1 VIS
TR

Select "Metering" on main menu and enter "Metering" submenu. Submenu "Metering"
provides six screens, i.e. "Voltage/current", "Real-time waveform", "Phasors", "Power",

"Energy", "DI", “Multi rate”, "Demand”.
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K4, 5 S HE

Metering
Voltage/Current > Real-time Waveform

Phasors

Energy

Multi Rate Demand

Fig. 4.5 Metering
4.4.3.1 LATHIE-BERR
4.3.3.1 Metering - Voltage/Current

FL I LR ST T s e 3s N, B A — IR AE . IRAE S A

Screen "Voltage/current" will show the primary and second values of
voltage/current,as well as phase angles in last 3s.

(1 AL E A AL A3 LA R BE SRR A7 Ay k) o
(Note 1. All phase angles of this device are based on the fundamental phase angle of the

phase-A voltage.)
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—R{E ZRE

5.774kV 57.740V

5.774kV 57.740V

0.000V 0.000
100.000A 5.000A

100.000A 5.000A

Fl4.6 HLJEHIR

Voltage/Current

Primary Secondary
5.774 kV 57.740 V
5.774 kv 57.740 V

0.000 V 0.000 V

100.000 A 5.000 A

100.000 A 5.000 A

Fig. 4.6 Voltage & current
4.4.3.2 SERTEUE-SCRYIR T
4.4.3.2 Metering —Real-time waveform

SRR S 2 B R os MR EBOY, 2 A IR PR IX s, 42 By DLk
ARHEIE, . gk AR Al By C =ML OGRS R DL Y
Jekr.

Screen "Real-time waveform" will mainly show the waveform of real-time sampling
value. Press "+" or "-" to select a channel and "A " or "V " to select a channel. The
selected one will turn white. Yellow, green and red indicate phase A, B and C respectively

and blue indicates the zero sequence.
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Press "d" or "P" to select the operation area; press "A" or "V " to select the
displayed channel. Yellow, green and red indicate phase A, B and C respectively and blue

indicates the zero sequence. Press "+" and "-" keys to move the waveform cursor.

99.96 V

UB 1002V

uc

140.30V

4.96 A

5.00 A

K4.7 SERHE

100.12V

140.30V

4.96 A

5.00 A

Fig. 4.7 Real-time Waveform
4.4.3.3 LI HIE-REE
4.4.3.3 Metering — Phasors

R PR T ks 2 T [ ) PR R R R I, SR s S T O R A R R L AL
A 12 F s LR AN 48 2

Screen "Phasors" will show the vector diagram of the voltage and current, and
negative/ zero/ positive sequence voltage and current as well as the negative/ zero

sequence voltage/ current unbalance.
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Lizpa:]
0.000°

240.00°

0.000V 0.000°
5.000A 330.00°

5.000A 210.00°

0.000A 0.000°

EERTE AR TS
0.000 % 0.000 %
0.000 % 0.000 %

K4.8 R
Phase
0.000 "

240.00 °
0.000 V 0.000 °
5.000 A 330.00°

5.000 A 210.00°

0.000 A 0.000°

Volt Unbal Curr Unbal
0.000 % 0.000 %
0.000 % 0.000 %

Fig. 4.8 Phasors
4.4.3.4 RHIE-THE
4.4.3.4 Metering — Power

Dy G Bon A )ThAR TTThThR, IR AR, HEA DY FAE.
Screen "Power" will show active/reactive power, power factor, apparent power,

fundamental active power.
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BIhzhEE(kw) 0.000

FoThThE (kVar)

AR

TETNZR(KVA) 0.000

EiEah(kw) 0.000

Kl4.9 Th%

P(kW) 0.000
Q(kVvar)
PE

S(kVA) 0.000

Fundam P(kW) 0.000

Fig. 4.9 Power
4.4.3.5 SLRTHIE-H 88
4.4.3.5 Metering — Energy

DR G Bor IEF A D "EP+" . IEREY"EQ+". RIAH DI"EP-". RIATCYI"EQ-". %
7EHLRE"ES " SEHE(E B

Screen "Energy" will show forward active energy EP+, forward reactive energy EQ+,
reverse active energy EP-, reverse reactive energy EQ-, apparent energy ES and other

related data.
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EBEEitE

B
EP+(kW - h) 0.001
EP-(kW «h) 0.000
EQ+(kW - h) 0.000
EQ-(kW * h)

ES(kVar- h) 0.001

4. 10 HRE

B

EP+(kW - h) 0.001

EP-(kW «h) 0.000

EQ+(kW - h) 0.000

EQ-(kW* h)

ES(kVar- h) 0.001

Fig. 4.10 Energy
4.4.3.6 EEHHIHE-FFN
4.4.3.6 Metering — DI
SRS IFRERMA BB IPRES, ARANRRN “&7 . TRMABERA “57 .
Screen "DI" will show the state of digital inputs. "CLOSE" indicates the existence of
input while "OPEN" indicates lack of input.
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K 4.11 FFNER

Fig. 4.11 DI

4437 IRHIFE-ZHE
4.4.3.7 Metering — Multi Rate

2 PR G s A F B R T % R B RE M 10 R F RE A L RE
Screen “Multi Rate” displays the cumulative energy and incremental energy of

various types of energy data under different rates.
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KR (kW) IRERE (kW)
742.80 742.80

1477.6 1477.6

2207.5 2207.5

4427.9 4421.9

0.000 0.000
1856.9
1678.5

892.52

K 4,12 syt =

Cumulative energy(kW) Delte energy(kW)
742.80 742.80

1477.6 1477.6
2207.5 | 2207.5
4427.9 | 4427.9

0.000 | 0.000

1856.9

1678.5

892.52

Fig. 4.12 Multi Rate
4.4.3.8 ZRHHE-FE
4.4.3.8 Metering — Demand

L T S R R e S T AR K R
Screen “Demand” displays the real-time demand and maximum demand in different

rates.
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THREE (kW) =AEE (kW) =AERE
100.97 104.94 2025-10-16 16:15
201.09 212.39 2025-10-16 16:05
300.41 312.56 2025-10-16 17:05
602.47 629.72 | 2025-10-16 16:05

2025-10-17 11:25
2025-10-17 10:33
2025-10-16 16:05

Realtime(kW) Maximum(kW) Time
100.97 104.94 2025-10-16 16:15
201.09 212.39 2025-10-16 16:05
300.41 312.56 2025-10-16 17:05

602.47 ! 629.72 ! 2025-10-16 16:05

2025-10-17 11:25
2025-10-17 10:33
2025-10-16 16:05

K] 4.13 Demand

444 BEERE

4.4.4 Power quality

FE TS B P FE RE S B " S S E N FEBE U AL I . FELRE S B 1o L R A "
SRR, IR AT "BENAE . T R AT SR

Select "Power quality" on main menu and enter "Power quality" submenu. Submenu

"Metering" provides six screens, i.e. "Harmonics", "Harmonic power", "Interharmonics",

"Harmonic Energy", "Fluctuation/ Flicker" and "Unbalance/ Deviation".
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HRNE EiBITh

Cfipali— p el

B/ N R/ RE

Power Quality

Harmonics ; Harmonic Power

Interharmonics Harmonic Energy

Fluctuation/Flicker Unbalance/Deviation

Fig. 4.14 Power Quality
4441 BEERE-TER
4.4.4.1 Power Quality - Harmonics

BEN"EB SRR, HIEEAEIRIE L B BEEE R 2 M 4L, I ORIR B R ik
PR A OV I e A R 5 TR B A TR P o 1 B AR R S s 2 T TE 1 ~6 3 I A R
SHF. MM, WO A AT R R Y . EFIRFI T, BRI B ik
HREIE, SRJE1E BT EBHTRI, AE 2~63 K B .

Screen "Harmonics" will show the harmonics in two forms, chart and table. The chart
describes the harmonic distortion and the order of harmonics of the selected channel
graphically. The table lists the RMS, ratio and phase angle of the 1st to 63rd harmonics of

the selected channel. To make a switch, press use left and right buttons to switch between
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the graph and the table, press “4” or “P”. In the form of table, press "< " to enter the

selected channel, and press "A" or "¥" to scroll through 1st to 63rd harmonic data.

1

Odd THD
Even THD

Crest Factor 4 p CHT/TBL

K 4. 15 AR K

1

Odd THD
Even THD

Crest Factor 4 p CHT/TBL

Fig. 4.15 Harmonics Chart
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BHE (V) SEE (%)
0.052 0.000

0.000 0.000

0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000

Lo - & AW N

0.000 0.000

RPN ST PN - D

K 4. 16 EHEE

RMS(V) Ratio(%) Phase(®)
0.052 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000

2
3
4
5
6
T
8
9

0.000 0.000 0.000

Press ENTER to turn page < p» CHT/TBL

Table 4.16 Harmonics Table

4.4.42 BRERE-IERINE
4.4 4.2 Power Quality — Harmonic power

"V TR IR AL By C ZAHI 1~63 OB TG, AREEEA ThIIR.
BRIhIhZ. WHEMAEThE, IR R FIUER 10 YO IhE, 2\ sl ) i
B 1~63 IR, AR IRKIREG AR, LI, ERMEDIE.
Rl SR

Screen "Harmonic power" will show 1st to 63rd harmonic power of phases A, B and C.
Such data includes the active harmonic power, the reactive harmonic power, the apparent
harmonic power and the harmonic power factor. Each page lists 10 harmonic power

values. Press "< " to scroll through 1st to 63rd harmonics. To check the active harmonic
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power, the reactive harmonic power, the apparent harmonic power and the harmonic

power factor, press “4” or “p".

1
2
3
4
5
6
T
8
£

—
=]

K 4. 17 & thE

Fig. 4.17 Harmonic Power

4.4.43 BEERE-EIERK
4.4.4.3 Power Quality — Interharmonics

"[AJE IS R 7R 0.6~62. 5K A A RUE M & A & o 77 BT BE N Tk b Y
I, R)Eie BRI, AEF0.5~62. 5K HHEE S .

Screen "Interharmonics” will show the RMS and ratios of 0.5th to 62.5th

Interharmonics.Press "< " to enter the selected channel, and press "A" or "V " to scroll

through 0.5th to 62.5th Interharmonics data.
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19/ BRE (V) 28E (%)
0.5 0.000 0.000
L5 0.000 0.000
25 0.000 0.000
35 0.000 0.000
45 0.000 0.000

5.5 0.000 0.000
6.5 0.000 0.000
7.5 0.000 0.000
8.5 0.000 0.000
9.5 0.000 0.000

R\ B\ BT

K 4. 18 [a]iE %

Order Ratio(%)
0.5 0.000
L5 0.000
2.5 0.000
3.5 0.000
4.5 0.000

5.5 0.000
6.5 0.000
7.5 0.000
8.5 0.000
9.5 0.000

Press ENTER to turn page

Fig. 4.18 Interharmonics

4.4.4.4 BRERE-1EKERE
4.4.4 .4 Power Quality — Harmonic Energy

"V R BE S B N 1 ~ 63 IKIE R REME, 1% A A BV FRE ES. A D HLAE EP.
LI HAE EQ. IEFA A P+, RIAADIHAE P-. LRSI A Q+. RIALIHAE Q-
FRIRTIHEAE Q1. F R AL Q2. =R LI A Q3. BV LRI H#E
Q4. RN 10 G # A" EANBITAS 1~ 63 K.

Screen "Harmonic Energy" will show 1st to 63rd harmonic energy. To check the
apparent energy ES, the active energy EP, the reactive energy EQ, the forward active
energy P+, the reverse active energy P-, the forward reactive energy Q+, the reverse

reactive energy Q-, the reactive energy of the 1st quadrant Q1, the reactive energy of the
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2nd quadrant Q2 , the reactive energy of the 3rd quadrant Q3 and the reactive energy of
the 4th quadrant Q4, press“<d” or “P”. Each page lists 10 harmonics data. Press "< " to

scroll through 1st to 63rd harmonics.

A (kVA - h) B (kVA- h) C (kVA- h)
43086 43086 43086
0.0456 0.0671 0.0661
0.0042 0.0042 1.0042
41.895 41.895 41.895
0.0122 0.0122 0.0122
9.5645 9.5645 10.716
0.0059 0.0059 0.0059
0.0003 0.0003 0.0042

2
3
4
5
[
T
8
9

0.7400 0.7740 0.3788

—
=]

0.0020 0.0024 0.0014

BAFEENER EP EQ EP+

B 4. 19 S0k e

A (kVA - h) B (kVA- h) C (kVA- h)
43086 43086 43086
0.0456 0.0671 0.0661
0.0042 0.0042 1.0042
41.895 41.895 41.895
0.0122 0.0122 0.0122
9.5645 9.5645 10.716
0.0059 0.0059 0.0059
0.0003 0.0003 0.0042

Lo - o AW N

0.7400 0.7740 0.3788

—
=]

0.0020 0.0024 0.0014

ARG EP EQ EP+

Fig. 4.19 Harmonic Energy
4.4.45 BEERE-KTN/ NE
4.4.4.5 Power Quality — Fluctuation/ Flicker
"I BT A S B S s = P ) L R D BN H R T AR A
Screen "Fluctuation/ Flicker" will show the voltage fluctuation and the voltage flicker

of three phases.
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B R El BEAE

$AEE (&/min) wahE (%) #2iNZE(10m) KA (2h)
0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000

K 4. 20 Pish/INAR
Fluctuation Flicker

Rate (cnt/min) Value (%s) Pst(10m) Plt(2h)
0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000

Fig. 4.20 Fluctuation/ Flicker
4.4.4.6 BEERE-TTE/RHE
4.4.4.6 Power Quality — Unbalance/ Deviation
"AP MW ZE". SREER A By C MBI BREME TNMRZE . SRmZE. R/
FPIZE P EEIRME . IEFPIF IR BREE . AP EFBEANTPERE. 77/ FFBRAT
i o

Screen "Unbalance/Deviation"™ will show maximum/minimum voltage deviation,

frequency deviation, positive/negative/zero sequence voltage amplitude, positive/
negative/zero sequence current amplitude, negative/zero sequence voltage unbalance

and negative/zero sequence current unbalance of phases A, B and C.
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LS
0.000 A
0.000 A
0.000 A

0.000V ing
0.000V 0.000

0.000 V 0.000

twE (%) ThwE (%)
-99.984 99.984
-99.972 99.972

50.000 Hz 50.000 Hz

K 4. 21 AP/ w22

Sequence Amplitude Unbalance
0.000 A
0.000 A
0.000 A
0.000 V
0.000 V 0.000
0.000V 0.000
Over-Deviation (%) Under-Deviation (%)
-99.984 99.984
-59.972 09.9732

50.000 Hz Freq Deviation: 50.000 Hz

Fig. 4.21 Unbalance/ Deviation
445 B8R

4.4.5 Events

1E B S IR PR A D R R NG . "HRE R SRR A S RS
HOE "TAERE =EA TR,

Select "Events" on main menu and enter "Events" submenu. Submenu "Events"

provides three screens, i.e. "Dip/Swell", "Steady Events" and "System Log".
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FHCH

K 4. 22 FHd st

Events

Temporary Events

Steady Events

System Log

Fig. 4.22 Events
4451 BEERE-HESEH
4.4.5.1 Power Quality — Dip/Swell

"EAE RSN E SRR T BRI RN, ph RS AT
Screen "Dip/Swell" will show temporary event types, i.e. voltage swell, voltage dip,
voltage interruption, and inrush current and two transient event types, i.e. transient

voltage and transient current.
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BHEBE: 34

S fadiE] EHER

_ 2023-06-14 15:41:48 A E B
| 2023-06-14 15:41:48 HEEA
2023-06-14 15:41:27 HEE N5
2023-06-14 15:41:27 - ER 52 I PR B
_ 2023-06-14 15:41:27 HEEM:Fm
| 2023-06-14 15:41:27 H P& E AL B M
2023-06-14 15:41:12 & E LB %M
2023-06-14 15:41:12 - EBEERE
2023-06-14 15:41:12 | HEEOA:E &M

K 4. 23 BAFH

Temporary-state Event number: 34

Timestamp Event Details

_ 2023-06-14 15:41:48 U swell location:Incoming side

| 2023-06-14 15:41:48 Voltage swell
2023-06-14 15:41:27 U dip location:Incoming side
2023-06-14 15:41:27 - Goltage interruptio-n
2023-06-14 15:41:27 U dip location:Incoming side

| 2023-06-14 15:41:27 ' U dip location:Incoming side

2023-06-14 15:41:12 _ U dip location:Incoming side
2023-06-14 15:41:12 Voltage dip
2023-06-14 15:41:12 U dip location:Incoming side

Fig. 4.23 Dip/Swell
7 B IERER S, 12 e AT AE FA RS
e 4.24 (a) o NBEE BEFEIHCT, EXFM Mg “0 7 il BEF ZF
SKHBIE, ik 4.24 (b) Fros g i s 8 s 2 B S A 10 S BO% -
Press "A" or "V¥" to select an event and press "< " to check the event details.
As shown in Fig. 4.24(a), the voltage dip event is recorded, and the waveform of the

event can be viewed by pressing the "d " as shown in Fig. 4.24(b).
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B

IF 4 i 2023-06-14 15:41:12
BfERRE ik

a4
RiEES a7
THERE 26.876 V 12.22 %
HARBE 193.124V 87.78 %
Ry a] 0.082 s

SEMI F47 P84

Kl 4.24(a) HEEFFEMF

Voltage dip

Start time 2023-06-14 15:41:12

Action type TRIGGER

Phase ABC

Wave No. 47

Depth 26.876 V 12.22 %

Residual voltage 193.124V 87.78 %

Duration 0.082 s

SEMI F47 Wave

Fig. 4.24(a) Voltage dip
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8

6
4
p
0
-2
-4
-6
-8

Fig. 4.24(b) Voltage dip waveform
nE 4.25 (a) Froa i g T MAEsx, I M “9 7 Bl Ea SE ZFE
KHPIE, ik 4.25 (b) Fros oy i s 8 TH0 B B A IS 0% .
As shown in Fig. 4.25(a), the voltage swell event is recorded, and the waveform of the

event can be viewed by pressing the " " as shown in Fig. 4.25(b).
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BETAH

Frigatial 2023-06-14 15:41:48
A W%
iR
RBES 49
XA 112.258V
R aYia] 0.080 s

Kl 4.25(a) HLEETHHM

Voltage swell

Start time 2023-06-14 15:41:48

Action type TRIGGER
Phase ABC

Wave No. 49

Maximum voltage magnitude 112.258V

Duration 0.080 s

Fig. 4.25(a) Voltage swell

55



136.91V
6.56 A

136.91V
6.56 A

b h hLoONEO®

Fig. 4.25(b) Voltage swell waveform

44511 EEEH-EE/ EHIRER
4.4.5.1.1 Dip/Swell-Dip location

B R/ B THIRE AL D BE AT T A E FUE R B/ T S b B R B U & B ST E R s,
FeAa SRR B/ TSR, 1% D REX HiE o BT R/ T 51 RS A U 4 gy A A O
PEVERT, TR A BT 5 H RE o v B 5 ¢ DA DR AH G rLBE L R AL 114, 26 9 (it Fi R G
BITR, 55T R4 o 20 PR 2R A0 IC B APView L e BT B IR ke B, Sl 8 P e A
.

The dip/swell location function can help to troubleshoot the location of voltage
dip/swell and formulate a power quality governance plan to solve the related power quality

problems. Figure 4.24 shows the configuration scheme of the power supply system, and
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the APView power quality monitoring device is configured at the incoming line of each
demarcation point and the outgoing line of the important loop to realize the function of
positioning the source of voltage dip.

B T O A AR S AR I B« F S A, R A R BHTE X BT
KA B AT FI M, DU 2 BB/ THIR AL T 2R B BB 2. 4. 27 (a) - (b)),
I3 E 3R A R T e/ T R A BT

The device can use the equivalent impedance method to discriminate the position of
impedance mutation by the waveform, measurement and other data during the accident,
and determine that the voltage dip/swell source is located on the incoming side or
outgoing side. As shown in Figure 4.27(a)-(b), the voltage dip/swell positioning interface

are recorded, respectively.

T T ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, > APView500 110KVEE
110kVEFERLS j
110/10kV y?} *,2‘ .‘I‘\D/wk\!
+ ---------------------------------- » APView500 10kVF IR R B HE
10KVSEER # t I T T — > APViewS500PV SLRPEFGE, fEsiREARIE
Y Y
HE iy TOKVIEREA,
' L
# ? ______________________________ » APView500 10kVEEER AL R BTG
1 um
10/0.4kV B -\ 2AVA =00V 1910} 0AkVEBESHERETHE
I L ==
ona TP T TFT
R, - W R ey > APView400/APView350  0.4kVYeRFFRITE. fiEEEFFRIE
e
R RS o

110kVEEBIERGTLE

K1 4.26 110kV fitHL %48 APView Fic & &
Fig. 4.26 APView configuration
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HEEN: S50

F4EfE 2023-06-14 15:41:27

X ik
=L B
REES 48
A U(RE) -79.077%
AR(sR) -120.176 %
A X(=H1) 71.312%

P54

Kl 4.27(a) HLEE R E - BRI
U dip location:Incoming side

2023-06-14 15:41:27
TRIGGER

Start time
Action type

Phase B
Wave No. 48

A U{voltage) -79.077 %
A R(resistance) -120.176 %
A X{reactance) 71.312 %

Wave

Fig. 4.27(a) Voltage dip location:incoming side
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BAHEM: KB

Friandia] 2023-06-14 15:41:48
RERR %
i T A
RiEES 49
AU(BE) 12.207 %
A R(ER) 12.268 %
A X(s8BH) 107.494 %

P54

Kl 4.27(b) HLE B T E -2k g

U swell location:Outgoing side

Start time 2023-06-14 15:41:48
Action type TRIGGER
Phase A
Wave No. 49

A U(voltage) 12.207 %

AR(resistance) 12.268 %

A X(reactance) 107.494 %

Wave

Fig. 4.27(b) Voltage swell location:Outgoing side

44512 BEEM-RTEMZESH
4.4.5.1.2 Dip/Swell-ITIC and SEMI F47 Curves
$E HATITICNISEMT FATHRZ X i e it 2 B S HEAT A A 04, TTICHIZ AN
SEMI F47 i 25 ] 76 35 B FLI T A5 . ITICHHZR - AT B SR8 TF. BFF% . I rh by
ST, TG T ITSEAT Mk SEMI P47 4R B2 60 sl B B« A b o0 AT, & T2 A
ATk, WnfEl4. 28 (a) \ 4.28 (b) PIromsd il oy o5 BT R ML TTICHISEMI F47 il
The device has ITIC and SEMI F47 curves for tolerance analysis of power quality

temporary changes, and ITIC curves and SEMI F47 curves can be viewed on the LCD
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interface of the device. ITIC curve is mainly for voltage dip,swell and interruption analysis,
suitable for IT and other industries; The SEMI F47 curve is mainly for voltage dip and
interruption analysis, and is suitable for semiconductor and other industries. Figure 4.26(a)
and 4.26(b) show the ITIC and SEMI F47 curves corresponding to voltage dip

respectively.

0.001c 0.01c 1c 10c 100c
0.02ms : 20ms 0.5s

HtE: 30.66% FFEERYiE): 0.151s

K 4.28(a) ITIC 75 Z.J5 i £&

0.001c 0.01c 1c 10c 100c
0.02ms 1ms 3ms 20ms 0.5s

Percentage: 0.04% Duration: 37.616s

Fig. 4.28(a) ITIC Curves
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SEMI F47

100
90
80
T0
60
50
40
30
20
10

]

0.01 0.02 [ 0.1 0.2 0.5 10

Botk: 30.66% Fe4Emtial: 0.151s

| 4.28(b) SEMI F47 75 75 il £&

SEMI F47

0.02 0.05 0.1 0.2 LD 1 10

Percentage: 0.04% Duration: 37.616s

Fig. 4.28(b) SEMI F47 Curves
4452 BEERE-RESEH
4.4.5.2 Power Quality — Steady Events

FSFEMOTHEMRE. MR mZE. BRSNS N, W/ K. S PEERsih
MFM. HEFH LS4 4.5 1—8, WEA4. 295,

Screen "Steady Events" will show steady events such as voltage deviation, frequency
deviation, voltage fluctuation and flicker, harmonics/ Interharmonics and unbalance. To

check these data shown in Fig. 4.29, follow the steps as described in 4.4.5.1.
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EEEAE: 208
H{FadiE EZ4ER

| 2023-06-14 15:41:48 H 3R & R HR
2023-06-14 15:41:48 B e e o 2 SRk R
2023-06-14 15:41:27 B i R
2023-06-14 15:41:27 - B A TS R R
_ 2023-06-14 15:41:27 FR 50 i 22 B PR
2023-06-14 15:41:27 B 1 i 2= PR
2023-06-14 15:41:12 EE £ R = R
2023-06-14 15:41:12 - BEf RER
2023-06-14 15:41:12 | B fRE R

K 4.29 fasdi

Steady-state Event number: 298

Timestamp Event Details

_ 2023-06-14 15:41:48 U 3rd harmonic ratio

| 2023-06-14 15:41:48 U total harmonic distortion
2023-06-14 15:41:27 U total harmonic distortion
2023-06-14 15:41:27 - U2 unbalance ratio
2023-06-14 15:41:27 Voltage under-deviation

' 2023-06-14 15:41:27 ' Voltage under-deviation

2023-06-14 15:41:12 | Voltage under-deviation
2023-06-14 15:41:12 Voltage under-deviation
2023-06-14 15:41:12 Voltage under-deviation

Fig. 4.29 Steady Events
BN AR S, 77 TN EE FR R S B 4. 30K, IS
TR TN A ZE AL RO .
Press "A" or " ¥ " to select an event and press "< " to check the event details as

shown in Fig. 4.28.Users can view the waveform recorded for the selected event with "< .
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PR 4 i 22 B PR

FHiaedia) 2023-06-14 15:41:27
RfERT B8R
Hafi C
RS 8
kA & 0.017 %
Fr&zatia] 416.193s
S/MvE 16.378 %

P54

K 4.30 HL I G 22 A5 FR

Voltage under-deviation

Start time 2023-06-14 15:41:27
Action type END
Phase C
Wave No. 8

Trigger Value 0.017 %

Duration 416.193s

Minimum Value 16.378 %

Wave

Fig. 4.30 Voltage under-deviation
4453 BEERE-TIERE
4.4.5.3 Power Quality - System Log
"TAFHE SRR B REENSE. P EEES KRGS iz T I R

HEE.

huille

Screen "System Log" will show the device parameters, modification of parameters,

modification of system parameters and abnormal running.
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BHEEH: 186

S0 | HHER
2021-12-14 08:54:20 TEfE40 10 TUAE P

| 20211213 152130 | EEAIRBEHRAEE

| 20211213 142626 | 2R BN RUARE
2021-12-13 13:54:37 EEALSSARINES

| 20211213 124752 | EEA RSN
| 20211213 103223 | EEA RSN
| 20211212 09:56:19 | EEH 1R
2021-12-12 08:22:26 | A 1B R S e
2021-12-09 15:47:29 | EEH 1B A EN
2021-12-09 15:46:43 | EEH 1 HRREN

L= = - T Y = > TR B S I FE I S R

K 4.31 T/EHIC

System Log Event number: 11689

Timestamp Event Details

_ 2023-10-30 16:22:00 _ System startup
| 20231030 16:21:22 WEB reboot
2023-10-30 16:19:10 System startup
2023-10-30 16:18:32 Upgrade reboot
2023-10-30 16:17:36 fm'

: 2023-10-30 16:17:28 ChannelL 1 user set modified by MMI
2023-10-30 16:13:38 Channel 1 user set modified by MMI
2023-10-30 16:13:33 ChannelL 1 user set modified by MMI

 Channel 1 user set modified by MMI

Page 1/1169

Fig. 4.31 System Log
446 AFPEE

4.4.6 Parameters

P s A = 5K B 5 90008

Screen "Parameters” is encrypted with a password (0008).

FEF SR A P B A P EE R E S . " EE SR A RS ")
RESHC A" 4k F 2R IIC B " =S TR B

Select "Parameters" on main menu and enter "Parameters" submenu. "Parameters”
provides three screens, i.e. "Basic Parameters”, "Function Parameters" and "DO

Configuration".
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K4.32 HIP EE i

Parameters

Basic Parameters

Function Parameters

Do Configuration

Fig. 4.32 Parameters
4.4.6.1 FIJ B H-HAZH

4.4.6.1 Parameters — Basic Parameters

"IEAZHC G A AR B A G R R ST SO E, BAEREL A
PRARELL" s "ARAR R SO . 12 AL E SR R L L s, AR E TS
BhE “SHRE” .

Screen "Basic Parameters" is used by users to set parameters according to the
power distribution system for this device. It will show some data such as "Wiring mode",
"Nominal current” and "Nominal voltage".Users shall set these parameters according to
actual conditions.Please refer to Chapter Five "Parameter set" for the specific setting

method.
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U ARG B, T RENS . S HE )R, R R iR
BRI, WFRF, TRAEL"0008", SRR ZAHANER, W
IR BT .

Press " " to modify data and " A” or ” ¥ ” to change parameters. When “Esc” is
pressed after the parameter setting, a message will be shown, asking "save or not". To
save the modification, input the password (0008). Then a message will indicate that
modification is saved successfully. If a wrong password is input, a message will be shown,

asking "Whether to re-enter".

EEATN YR
IRPRER 5.000 A
TR 57.740V
L EFR 10.000 kv
AP EE 10.000 MVA
RNERAS 10.000 MVA
HEcERS 10.000 MVA
PTZ1L 1.000
CTEL 1.000
FENRBE B

1
2
3
4
5
6
7
8
9

-
(=]

K 4.33 FEASH

No Basic Parameters

Wiring mode STAR

(=

Nominal current . 5.000 A
Nominal voltage . 57.740V
Voltage class 0.38 kv
User agreement capacity . 10.000 MVA
Min short-circuit capacity . 10.000 MVA
Device supply capacity 10.000 MVA
PT ratio . 1.000

D (e |~ o ;| AW

CT ratio 1.000

10 DI trigger waveform record OFF

Fig. 4.33 Basic Parameters
4462 ARPEE-ThEESH
4.4.6.2 Parameters — Function Parameters
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"DHRESHU S B T i B S R A RE TR AR R I 5 E DY R AN D RSB R T, B
R BRI, MR B IRSE, BB ITIAR 4.4.6.1, BUIAE D 4"0008".

Screen "Function Parameters" is used for setting of various power quality indexes
and function control, showing maximum and minimum values of voltage, frequency and
other data. These parameters can be set as described in 4.4.6.1 and protected by a
default password (0008).

FE W) A DR RN, RS TE (R AT O 4% [ e 8 TR AR OC [ bR E R B 4T
LUESESYZ/SD LI i

All functions are set “ON” and the settings comply with power quality standards
relating to the power quality before delivery of this device. However, they can be modified
if required.

B 1 ERETYRE: T BB R R EE", "R TR, BN T
A TR TR R ROE A B T PR N BRE AR, U A AR e 2 o, SR
A 22 AT IR SR TR Xoh I 4 oy ¥ 2K e 8 ) 10 P 5 L TR RSO O 22 T R AT 5 A
BRI Ja, $5"RST 8, "R IH4K s th AR IRAT .

Example 1: Frequency deviation. It is necessary to set "Max frequency" and "Min
frequency"and enable "Frequency deviation". When the actual frequency is above the
maximum value or below the minimum value, the frequency deviation alarm will be
activated. The "Frequency deviation" event will generate and the wave recording will work.
Meanwhile, the corresponding digital output is closed and the frequency deviation LED on
the panel turns bright. Press “RST” to reset the digital output and the LED when the
frequency becomes normal.

Bl 2 EEEEDIRE: R E RN 90%, BN"EA R R, ik 90% & X
N 90%* PRk L o WSR LA T Q0% APk i [, FHAE 1min WK IR o N ik A BB He
FEDIfE, e E 5 o R BT B D SR M A 3, (AU A5 0 2 4 R 25 H AN RS T AR A s
1T RS RGH"RST @A B3 E .

Example 2: Voltage dip. It is necessary to set the "Voltage dip threshold" to be 90%
and enable the "Temporary voltage". Term "90%" means 90% of the nominal voltage. If
the actual voltage is below 90% of the nominal voltage and then increases to the normal
level in 1min, the voltage dip will be activated, the "Voltage dip" event will generate and
the wave recording will work. Meanwhile, the corresponding digital output is closed and
the Dip/Swell LED on the panel turns bright. Press “RST” to reset this device at the end of

voltage dip event.
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EiE1 ThaEB#
#sE R 50.200 Hz

T
4o

LIE S ' 49.800 Hz
HEE PR ' 107.000 %

HFE TR 90.000 %
HESFAFEEERE ' 4.000 %

B0 FA S ERE 4.000 %
R AT PR E 1.000 %
KRR | 1.000 %

BEFEA ' 110.000 %
B FE o B 10.000 %

0 (e |~ o ;| AW

ot
[=}

r Ta1/AT

K 4.34 Die S

No Function Parameters

(=

Max frequency 50.200 Hz

Min frequency . 49.800 Hz

Max voltage . 107.000 %

Min voltage 90.000 %
Unbalance U2 Limit . 4.000 %
Unbalance I2 Limit . 4.000 %
Short-term flicker Limit 1.000%

Long-term flicker Limit 1.000 %

D (e |~ o ;| AW

Voltage swell threshold 110.000 %

10 | Voltage interruption threshold 10.000 %

Fig. 4.34 Function Parameters
4463 AR EE-HBREE
4.4.6.3 Parameters — DO Configuration

Ak BT B3 M T B R RE TR T D AR LA 4K AR HH T o BRI BT A
4 DO1~DO3 FUERE —AMEZ 4. 4 DO Wi &N 0. AL B, C, Hr 0 FmiB, A
FORRFFH O, B RRARFR I E, C Rkt o, AR E o WKl 4.35.

Screen "DO Configuration” is used to set relay outputs corresponding to power
quality alarms. Any one or combination of DO1 to DOS3 can be set for an alarm. Every DO
can be set to 0, A, B or C. "0" indicates a off output, "A" indicates a bistable output, "B"
indicates a monostable output and "C" indicates a impulsive output. To confirm the DO

configuration, see Fig. 4.35.
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G e B T O L O AOC, ARERER 1 ANk rER 11 DO b T AR (TRFFIR
&), 9 3 ANk AR 1 DO3 AT C AR (ki ORAFFIRZS ) MIVE T 2fih A 1 Fi s 275 i
DO1 i 11 DO3 H H#f«ahfE, Hr DO1 tH e 4, DO3 12 Uk E 5 X
H sk [l

For example, the voltage swell alarm corresponds to the attribute AOC, it indicates
that the first relay output DO1 is in state A (Bistable), and the third relay output DO3 is in
state C (Impulsive). This means that when a voltage swell alarm is triggered, both DO1
and DO3 outputs will activate, with DO1 holding work and DO3 automatically returning via
a pulse signal.

HERABCE: (DO I WALE Y a1 X3 «E0)

Default settings: (see description of terminal X3 on the back for DO outputs)

# 4.3 H BIARER
Table 4.3 Factory Default

fic & DO DO JEtk fic & DO DO J&
ThREA4 PR Theg 4 pr
DO DO DO DO
Function Function
configuration | attribute configuration | attribute
R T (7S CEVENANES (7553
DO1 DO2
Voltage swell Bistable Voltage flicker Bistable
HL B Prfr LRGeS (7S5
DO1 DO3
Voltage dip Bistable Voltage harmonic Bistable
FE L H Prfr Rl GEN (7S5
DO1 DO3
Voltage interruption Bistable Current harmonic Bistable
[N 7S5 HtHE (7S5
DO2 DO1
Transient volt Bistable Voltage DC Bistable
WAt FRLIR 7S5 ERYZER (7S5
DO2 DO1
Transient curr Bistable Current DC Bistable
A A 22 7S5 HL S PR A2 AL (7S5
DO3 DO2
Frequency deviation Bistable | Rapid voltage change Bistable
HL e A 22 7S5 il R (7S5
DO3 DO3
Voltage deviation Bistable Inrush current Bistable
R AN 1l (7S B AES (7S5
DO1 DO3
Voltage unbalance Bistable Mains signalling Bistable
LA 1 (7553
DO1
Current unbalance Bistable

SE1: F—A DO WU E R ZAThEE T, [F—DIhRgn LI E £ 1 DO,

Note 1. One DO can be related to several functions and one function can be allocated
with more than one DO.

E2: —/> DO ATV Z A HPRES, RIE—/> DO mIlc BV ANF S & DhRE, HAh
WET I RBO R . ARFFRL. Bkeb R, 0 DO £ A IR IIRE R AR (e
SHEINRER & BIC IRES .
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Note 2. A DO may permit several output states. In other words, a DO can be set for
different alarms and its output attribute may be bistable, monostable or impulsive. For
example, DO1 is attribute A for temporary voltage while it is attribute B or C for transient

voltage.

H
(=]

WEEA
BEERE
ER [ By
BABE
BABA
AERE
HERZE

HERTSY

2 8 X
HENZE

K1 4.35 2k G0 E TR A

Alarm Attribute
VolLtage swell AOO
Voltge dip AO0O
Voltage interruption A0O
Transient voltage A0O
Tansient current A0O
Frequency deviation 00A

Voltage deviation 00A

Voltage unbalance A0O

Current unbalance A0D

Voltage flicker 0AD

Fig. 4.35 DO Configuration
TESk AR OB AU, A 4k as DhREERVONIRHY, 42" B ", BEADIREILHE, A
BT EARHATICE . WKl 4.36(a) 1K 4.36(b)-
All relay functions are off by default. Press " " to select the desired function and make

the configuration with € or P as shown in Fig. 4.36(a) and Fig. 4.36(b).
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Kl 4.36(a) 4k &R0 E i

ON/OFF Attribute

ON Monostable
ON Bistable| Monostable
ON Bistable Monostable

Fig. 4.36(a) Relay Setting
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Impulsive
Impulsive

Impulsive



Kl 4.36(b) 4k &R0 E i

ON/OFF Attribute

OFF Bistable Monostable Impulsive
ON Monostable Impulsive
ON Monostable Impulsive

Fig. 4.36(b) Relay Setting

4.4.7 RGRE

4.4.7 System Setup

A E N E Y 4"0008"

Screen "System Setup"” is encrypted with a password (0008).

FE LSRR RGBS, AR N RGO E S . RGBSR R IR
B "RORECE". "REE R .

Select "System Setup” on main menu and open submenu "System Setup” with button
" ". Submenu "System Setup" provides three screens, i.e. "Communication", "Display"

and "Information".
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K4.37 RGE

System Setup

Communication

Display

Information

Fig. 4.37 System Setup
4471 RGRE-BNZE
4.4.7.1 System Setup — Communication
TR B 3 AR BCE DUK I8 A RS485 HATIES 4.
Screen "Communication” is used to configure Ethernet communication and RS485
serial communication parameters.
BEM . LUK 1P Hiht: 172.22.60.99
PAKI 2IP Hihk: 172.23.60.99
Default: IP address of Ethernet 1: 172.22.60.99
IP address of Ethernet 2: 172.23.60.99
GFE: BEBURP P bk, ASER A GE B E N [F— M B, Modbus Rl
I 1179 8080)
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(Note: The IP address of different Ethernet network interfaces cannot be set
in the same network segment and the modbus interface is 8080 by default )

| Ptk 192.168.096.009
FREE: 255.255.255.000
EIARIX: 192.168.096.001
MACH4E: 34:43:35:41:35:38
EH Y ModbusTCP

2 i} 0007

B 19200

AR 8

=1k fir: 1

Bege A= x B ae

EiR Modbus RTU

Kl 4.38 I E

IP: 192.168.096.009
Mask: 255.255.255.000
Gateway: 192.168.096.001
Mac : 34:43:35:41:35:38
Protocol: ModbusTCP

Address: 0007
Baud rate: 19200
Data bit: 8
Stop bit: 1

Parity: Disable

Protocol: ModbusRTU

Fig. 4.38 Communication setup
4472 RGRE-RRRE
4.4.7.2 System Setup — Display
"R EARIREIES . X HEE(0-99). H ARSI ] (10-999 #b). Rkt [A1GE . &
B & 15°4"0008".
Screen "Display" indicates language, contrast (0-99),backlight time (10-999s) and
system time. It is encrypted with a password (0008).
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HoLadial

= E ] 2023-10-31 14:02:40
FE M 2023-10-31 14:03:12

Kl 4.39 SRk E

Config display

Contrast 90
BackLight time 0S

Config time

Set time 2023-10-31 14:02:40

Device time 2023-10-31 14:03:12

Fig. 4.39 Display setup
4473 RGRE-LERER
4.4.7.3 System Setup — Information
e B BRI SR YT R EMAE R

Screen "Information” contains the information on the current version of this product.
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FSBL:2018.3_2022-11-11_10:17:50
PL:220526B

U-BOO0T:2018.01
CPU1:V1.03_2022-12-09_10:18:43
BOOT:V1.03_2022-12-09_10:18:43
KERNEL:Linux-4.14.0-xilinx
DTB:V2.00_20220617

ROOTFS:V0.99
APP:V1.03_2022-12-08_16:54:51
MMI:V1.13 2022-11-20 15:40:45

Device ID:044CBCFD64FA
61850 license:123456789ABC(UNPASS)
SM4 ECB key:TAAkPceVryieelwT

440 KEELR

FSBL:2018.3_2022-11-11_10:17:50
PL:220526B

U-BOO0T:2018.01
CPU1:V1.03_2022-12-09_10:18:43
BOOT:V1.03_2022-12-09_10:18:43
KERNEL:Linux-4.14.0-xilinx
DTB:V2.00_20220617

ROOTFS:V0.99
APP:V1.03_2022-12-08_16:54:51
MMI:V1.13 2022-11-20 15:40:45

Device ID:044CBCFD64FA
61850 license:123456789ABC(UNPASS)
SM4 ECB key:TAAkPceVryieelw7

Fig. 4.40 Information
448 KEFAFKE

4.4.8 Debug

FEF S P E ", MR E R . 2 E A R R R IR R
OTENSIRT MES IR RIS TR
Select "Debug" on main menu and open submenu "Debug". Submenu "Debug"

provides four screens, i.e. "Zero Adjust", "Amplitude Adjust”, "DO Test" and "Lamp Test".
s M T B A ThRe, USSR R
It is used to test the hardware function. Please contact the manufacturer before
debugging.
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K 4.14 38R

Zero Adjust Amplitude Adjust

Do Test Lamp Test

Fig. 4.41 Debug

5 SHRE

5 Parameter set
51 s HREERS

5.1 Parameter setting guide

WE: THIRES ‘W7 B RERBEAGBALENSH, ‘07 AREBFRENS
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*Note: In the following table, " M " indicates the parameters that must be set
according to the site conditions, and "[1" indicates the parameters that are not

necessary to be set, which can be set according to the actual needs.

EEXBH
Basic Parameters
¥ Ei:3%)
Parameters Description

R PG E37 S PRk 7 s B
Y RA 3PT #4770, AR 2PT #4877 30

4 T7

Set it according to the actual wiring method
Wiring mode

“STAR” indicates 3PT wires and “DELTA” indicates 2PT
wires.
N ELIRR AR I OCUE LR, AR PRI 2 O 1A HT BA

o (Zf: 150/5 WEBRFRERN 5A)

FRAR HLIR

As the secondary rated current of CTs, it may be 5A or 1A.
Nominal current
(For example, for a 150/5 current transformer, it should

be set to 5A.)

3PT BN WEN WML, Fland &k —REE A
R HJE 57.74V; 0.38KkV 1 & B 5 A\ 40 5E A HL I 220V,

Nominal voltage 2PT AT WEN IRKM L. B0 s i = IR EUE 2 -
HiE 100V; 0.38KV 1 B Ha4 NI 47 € £k i [k 380V
PEMI—RAGHRLER, W EN 0.38kV. 6kV.
10kV. 20kV. 35kV. 66kV %5

HL S S5
It indicates the voltage class of the primary system to this
Voltage class
product and may be 0.38kV, 6kV, 10kV, 20kV, 35kV, 66kV or
other setting.
FEL P s
User agreement capacity o ‘
— A SEBRIE S, WIHZS AN, I REFBRME
/NS B
Input the parameter according to actual conditions.If any
Min short-circuit capacity
value is unknown, follow defaults.
B A
Device supply capacity
HE B AE L, PT ARHL = —IREIE H e/ — IR EIE L s
PT ALt (266 B R H RS A 10/0.1kV, FB4 PT ZEHA 100)
PT ratio Voltage transformer ratio, the PT ratio = primary voltage / .

secondary voltage.
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(For example, if the voltage transformer specification is

10/0.1 kV, then the PT turns ratio is 100.)

HL HR AR, CT AR = — Ve LA/ I E LA
(). ERER HJREEN 800/5,784 CT A& HKH 160)

CT ZZLk Current transformer ratio, the CT ratio = primary current /
CT ratio secondary current.
(For example, if the current transformer specification is
800/5, then the CT ratio is 160.)
TEN

DI trigger waveform

record

TR NI N fit A SR

Select the corresponding DI to trigger recording waveform.

58 I ST AR I )
Timing waveform rcd start

time

SE I SR AL

Timing waveform rcd cnt

5 IS SRR I [ [ o
Timing waveform rcd time

span

SR FFBE [H]

Waveform rcd duration

HFNE R SRBPITIRN [A])” I, EITIRRB, S E
K= A T RO+ A s

A L2 UGE N T, WIHRE g I S I TR TR B P O Ak
KU HB) ERNSRBIREC SR

When the "Timing waveform rcd start time" is reached, the
device starts waveform recording, and the number of
recording cycles = "Waveform cnt before event" +
"Waveform cnt after event".

If multiple timed waveform recordings are required, the
recording will be triggered again according to the "Timing

waveform rcd time span" until the "Timing waveform rcd cnt"

ends.

SR PR AR

Sample cnt per cycle

BRI PEIRAE 255, 64~1024 55/ vl ik
The number of sampling points per cycle can be selected

from 64 to 1024 points per cycle.

AT AL
Waveform cnt before

event

BRINAE 10, e e i . T /R 5 B 3 [ 71 55 P 3 0
The default value is 10. The number of recorded cycles

before the fault is triggered and before the fault returns.

FAF A A A

Waveform cnt after event

BRINE 10, e fih R 5 A B [ 1 s 1 Jol 38 20
The default value is 10. The number of recorded cycles

after the fault is triggered and after the fault returns.

RTFBSAR R T «

SR ) b PR SR R R R AOG, RS RISC R IR
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KAERHECN 1024 53 RS, Sk AR 40 UK
KAERHBCN 512 53 JEERT, Sk AR 80 JAUK:
KEE RN 256 s 1 T, SRR 160 JEUE
KEE RN 128 5 1 AT, A ERR 320 JEU
KAE BN 64 51 AU, SR ERR 350 AR .

FRABC B "SRR ET "N 10, "SARBUE RN 10, "REA PR RSN 1024,
"Waveform cnt before event” and "Waveform cnt after event™ are 10 respectively by
default. The "Sample cnt per cycle " is 1024.
1) HEFEA ] 40 DR
Record 40 cycles for dip/swell events:
HUPE T AR ZIHT 10 DR, SBETT RIS 21 )5 10 AN
Record 10 cycles before the start of the fault and 10 cycles after the start of the fault.
W [RTIN Z20 R 10 AR U, WeRRaR el 20 f5 10 AN i
Record 10 cycles before the end of the fault and 10 cycles after the end of the fault.
2) FRAHEARA] 20 DB
Record 20 cycles for steady events:
ARSI T — AR R F AN — 2R Bl A
A steady fault consists of an “START” event and a “END” event.
HAEE, WMBETTIRIN 2] 10 AN JE B, #EETTAG N Z1 /5 10 AN
Record 10 cycles before the start of the faults and 10 cycles after the start of the fault in
the “START” event;
PR ], MR R 2 ET 10 AR, #EIR RN ZE 10 AN E .
Record 10 cycles before the end of the fault and 10 cycles after the end of the fault in the
“‘END” event.
HEUFB AL, 26 "FHRBEETAE N 15, "FHERBEE AN 6, "REABK
FERE N 1024,
Example: "Waveform cnt before event” is 15. "Waveform cnt after event” is 6."Sample
cnt per cycle " is 1024.
3) B 40 B
Record 40 cycles for dip/swell events:
HUBR T AR ZIHT 15 DR, SMBRITAIS 25 5 UK
Record 15 cycles before the start of the fault and 5 cycles after the start of the fault.
A BRI (BT ZHI 14 N, bR (el i %) )5 6 A i

Record 14 cycles before the end of the fault and 6 cycles after the end of the fault.
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4) TR 20 AN
Record 20 cycles for steady events:
TSI F A B — B R F AR — 3R [ ) A
A steady fault consists of an “START” event and a “END” event.
FEntE, MEIT RIS 2 15 AN, SBEIT AR 25 5 AR B
Record 15 cycles before the start of the faults and 5 cycles after the start of the fault in the
“START” event;
AR ], HE IR R 2 ET 14 AR, R RIS 6 AN .
Record 14 cycles before the end of the fault and 6 cycles after the end of the fault in the
“‘END” event.

52 B¥ER

5.2 Parameter list

Frs SR LA
No. Parameter Unit
sk R 0-Y ?%J (3PT) 0-STAR (3PT)
1 Wiring mode 1-V 1 (2PT)  1-DELTA (2PT)
2-DC #! (DC) 2-DC (DC)
5 NN A
Nominal current
3 NN v
Nominal voltage
4 SEVARE- 21 kv
) Voltage class
*é ] F P B MVA
© User agreement capacity
& BN A MVA
%) 6 . L .
'% Min short-circuit capacity
0 , fit el 15 % MVA
iﬂ(ﬁ\;\ Device supply capacity
K PT ALt
ﬁ@ 8 PT ratio
9 CT A5tk
CT ratio
0-iRH4 0-OFF
1-JFA 1 1-DI_1
10 TENK B 2-JFAN 2 2-DI 2
DI trigger waveform record 3-JFA 3 3-DI_3
4-JFN 4 4-DI_4
5-JF AN 5 5-DI_5

81




Voltage interruption hysteresis

11 JE I ST AR I [A] £ H Hip 5P
Timing waveform rcd start time | D/M/Y, hour: minute: second
12 SE I SBER i
Timing waveform rcd cnt Number
13 SE I SR U8z I 18] 1] B s
Timing waveform rcd time span
14 SR RREEI [R] s
Waveform rcd duration
0-32 A 0-32 points
1-64 5 1-64 points
15 SRR JE R A 2-128 & 2-128 points
Sample cnt per cycle 3-256 5, 3-256 points
4-512 5 4-512 points
5-1024 /5 5-1024 points
16 FA sl AL JE I
Waveform cnt before event Cycle
17 F o Ja A AR JE I
Waveform cnt after event Cycle
18 B IR Hz
Max frequency
19 B R PR Hz
Min frequency
20 2 ol %
Max voltage
o1 HL S T RR %
Min voltage
2 2 F e 75 AP 4 P R AR %
o Unbalance U2 limit
5| HAIA 570 AT LA %
o Unbalance 12 limit
S o IR PN A8 PR A %
g Short-term flicker limit
- I A A FRAEL %
= 25 Long-term flicker limit
&
ffé o6 L Tt %
= Voltage swell threshold
7 FL s %
Voltage interruption threshold
08 FL I 2 %
voltage dip threshold
29 F I 2 T HE %
Voltage swell hysteresis
30 R o TR %
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31 R, L 7 B 3B it %
voltage dip hysteresis
32 P VAL A E fH %
Transient current threshold
33 FE e A E H %
Transient voltage threshold
34 H s A M A %
Voltage THD threshold
35 FLJAL A M A2 E %
Current THD threshold
36 A L B (E %
Total odd harmonic U threshold
37 B U B L T %
Total even harmonic U threshold
38 B HE S A FRE %
Voltage DC ratio limit
39 FLI AR B PR %
Current DC ratio limit
10 PR LR AR A PR %
RVC limit
41 PR FEL s AR A IR i %
RVC hysteresis
49 Pty B i PR AE %
Inrush current limit
43 Pk FELUALAR i %
Inrush current hysteresis
44 SRR TES Hz
Mains signalling freq
45 WP 5 FRAE %
Mains signalling limit
- BT 5 Ry B ] s
Mains signalling duration
47 2 POE BRI A A IR %
Voltage 2nd harmonic limit
............ %
108 63 JCIE I E A IR %
Voltage 63rd harmonic limit
109 2 U IR E A A
Current 2nd harmonic limit
............ A
170 63 I I L E (E A
Current 63rd harmonic limit
171 HEBE 0-iEi OFF
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Temporary voltage 1-#\ ON
A HLUE 0-iEit OFF
172 .
Transient voltage 1-¥% A\ ON
173 ik A FELUR 0-iEi OFF
Transient current 1-¥% X\ ON
174 A 22 0-iE i OFF
Frequency deviation 1-¥% X\ ON
CENER B 0-iEt OFF
175 s
Voltage deviation 1-#Z N ON
FL e AN P £ 0-iEH OFF
176
Voltage unbalance 1-$Z N ON
AN P17 0-iEH OFF
177
Current unbalance 1-# A\ ON
178 NGNS 0-iEH OFF
Long-term flicker 1-¥% N ON
179 Ry A2 0-iEH OFF
Short-term flicker 1-¥% X\ ON
180 FE s A M A 2R 0-iEt OFF
Voltage THD rate 1-$Z N ON
181 CER/SY gt 0-iE i OFF
Current THD rate 1-#\ ON
189 AU L 0-iEti OFF
Total odd harmonic voltage 1-#\ ON
183 R P FEL 0-iRii OFF
Total even harmonic voltage 1-¥% X\ ON
184 FUER RS AR 0-iEit OFF
Harmonic voltage ratio 1-¥% X\ ON
185 B U LT 0-iEtH OFF
Harmonic current 1-#% X\ ON
186 HHRESH R 0-iE i OFF
Voltage DC ratio 1-¥% A\ ON
BB S = 0-iEt OFF
187
Current DC component 1-# A\ ON
188 PRI L AR, 0-iEt OFF
Rapid voltage change 1-$L N ON
189 ek LR 0-iEH OFF
Inrush current 1-# A\ ON
190 WG 0-iE&H OFF
Mains signalling 1-¥% N ON
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6 FARijAH
6 Technical instructions

6.1 B[ERE

6.1 Voltage deviation

BERERE X SEhriatT i Ex RGPV R R Z A E, DLE 28R
Definition: relative deviation of actual working voltage to the nominal voltage,
represented in %.
AR
/K A — RE PR/

H JE i 25(%) = Fprr— x 100%

Formula:

(%) = x 100%

PRAEER: GB/T 12325 HIAERE ke iR (i 22
Standard requirements: GB/T 12325 Power quality— Deviation of supply voltage
1. 35KV A A E R IE L A 22 ZENHE 2 AR AR PR FL R I 10%
For 35kV and higher voltage class, the sum of absolute value of positive and
negative deviations shall not exceed 10% of the nominal voltage.
2. 20KV S LA = AR H E Al 22 YRR LS )£ 7 %
For 20kV and lower voltage class, the voltage deviation shall be + 7% of the
nominal voltage.
3. 220V FRH A FRL R L A 22 AR R L R B+ 7%, -10%
For 220V single-phase supply voltage, the voltage deviation shall be +7% or
-10% of the nominal voltage.
AR ¥ Debugging method:
1. BN AW Z" DI RE ;
Enable function "Voltage deviation".
2, WoE"HE ERRE"=110% ; "HE T RRIE"=90%

Set "max voltage" to be 110% and "min voltage" to be 90%.

FE RN 1 RN R GEARAR LR RREE TR 128 (F] T4 R G0 AR E ), #4
HUETE e TR B BRAE" (110%* bR B R D RS2 [A)E I 1min (Wi 45 1min
FIENHRIEET) 5 il B B AR ZE A U (22 R B
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Supply the nominal voltage to the voltage input terminal of device for 12s (to
determine the running stability with electricity). Increase the voltage above the
"max voltage" (i.e. 110% of the nominal voltage) and hold it for more than 1min,
which will result in the "Deviation over voltage" event. It is similar to the "Voltage
under-deviation" event. (If the voltage above the max voltage lasts for less than

1min, it will be determined as voltage swell.)

6.2 SFEMmE
6.2 Frequency deviation

IR ZE RE S RGP (1) SEBRE AR PR 2 22

Definition: difference between the actual frequency and nominal frequency

AR

PR Z = SLhMwZE — bRk 22
Formula:
Frequency deviation = Actual frequency — Nominal frequency

PREESR: GB/T 15945 HifitfiE H 1 RGHR I E

Standard requirements: GB/T 15945 Power quality—Frequency deviation for power

system
H1 ) R 40 1B I8 AT 564 N A O 22 FRAE 0.2HZ. 4 REA BBV, 22 H

A AT 3)+0.5HZ .

The frequency deviation shall be limited to £0.2Hz under the normal working
conditions of the electric power system. If the system capacity is relatively small,
the deviation range may be extended to +0.5Hz.

AR ¥ Debugging method:
12 BN ZE" T BE 5
Enable function "Frequency deviation".
2. B FRR"=50.10Hz, "% FFR"=49.9Hz;
Set "Max frequency" to be 50.10Hz and "Min frequency" to be 49.9Hz.

FEHUE RT3 = 50Hz R EAE ST 128 (I THIZE RS
HHAE) , BIETmESUR ER"CAE, AR AR B w2, SR N w2 [
H,

Supply a 3-phase nominal voltage of 50Hz to the voltage input terminal for

12s (to determine the running stability with electricity). Increase the frequency
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above the "Max frequency", which will result in the "Deviation over frequency"

event. It is similar to the "Deviation under frequency" event.
6.3 1EK
6.3 Harmonics

WEBSE e 0 S IR A B AT S B i, S B N BT 1 B
53 5o

Definition: frequency components greater than one integer multiple of the
fundamental frequency after cyclical AC voltage/current are decomposed by Fourier
series

PRAEER: GB/T 14549 HLAE T & 24 FH HLI 1B

Standard requirements: GB/T 14549 Quality of electric energy supply—Harmonics

in public supply network

R 6.1 R IRE

Table 6.1 Limit of harmonic voltage

BV R 5 %
HLARAR L KV | FEL IR U M AR R % _ _
Harmonic voltage ratio
Nominal voltage Total harmonic - -
o G {27
class distortion(THD%)
Odd Even
0.38 5.0 4.0 20
6
4.0 3.2 1.6
10
35
3.0 24 1.2
66
110 20 1.6 0.8

FRAE SR U R f ) R AR LR SRR . - RGP R T
WA SR W FEEORIE, BRItz Ah, P g, TAREBRME AR IR . R
B, W AR . XU AU, W T DRI I B R, AR R GEE NI
P VU M AR R FEE T DA P AR S el L N 20 AR AR AR 87 A SRk o 7T DA
R — B RAE,  RICE I3 M A8 28 (THD ) R A B I W M A8 R R FE

Causes. Harmonics are mainly caused by the nonlinear characteristics of power
systems or loads. The electronic equipment in power system is the main source of
harmonics. Other sources include loads that generate electric arcs and electrical
equipment operating in a ferromagnetic nonlinear state. Such equipment and loads, which
are often represented as harmonic current sources, will supply harmonic current to the

power system. The degree of harmonic distortion can be described by the harmonic
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spectral range as well as the amplitude and phase angle of each harmonic component.
Alternatively, it can be represented by a single quantity, namely the total harmonic
distortion (THD).
SEE s ARZRME U NPk L AR G 101 U PR IR TS F ) ARG R U P o DR LR R U
B2 REURFE & RS FIEIR PRI, BT
Hazards. The harmonic current that is generated by nonlinear loads will result in the
harmonic voltage in the power system. Harmonic current and voltage may cause
overheating of rotating equipment, transformers and live wires and burning of fuses.
AR 7% Debugging method:
1. BN UCE PR BRI R 5 R
Enable "Harmonic current" or "Harmonic voltage ratio".
2. BOEF IR EBCEE", TN A I FLA B R
Set the harmonic parameters and input the harmonic current or voltage.
3. MEMN=AHE A T, & FEUCGE BT BB e (" 7 A A N
An alarm will be triggered if the harmonics exceeds the parameters.

6.3.1 BIEKE LR
6.3.1 Total harmonic distortion(THD)

I PRIRAE A THD: 3150 A8 & o (e 35 B (0 07 SR 5 JEIE il oy B 7 AR
ZE, HEDEFOR. BIEmAS R4 5 i ) BB I BT 1 R 5 R R A AR 2R MR AR
FEEATBOI i 2 1L 5Z % A AL . LI ToAh 2 R PO M A B, ELRUWE . 8. 1A
W RS ORI S (BB ).

Total harmonic distortion THD: Ratio of the RMS value of harmonic components to
the RMS of fundamental component in cyclical AC voltage/current, represented in %. The
waveform distortion indicates the waveform deviation from the sine wave caused by the
nonlinear characteristics of voltage and current of some electrical equipment. There are
five main types of waveform distortion, i.e. DC bias, harmonics, Interharmonics, voltage

gap and noise (suspended).

R A S R DL THD %7 FLILAL I W48 2 L THD, #6755 o
The symbol of total harmonic distortion of voltage is THD  and the symbol of total

harmonic distortion of current is THD.

15 A Formula:
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00

S U, S,

THD, = HTxloo%, THD, = %XIOO%

A In the formula:
U, — Harmonic voltage of order h (RMS)

U, —Fundamental voltage (RMS)
I, —Harmonic current of order h (RMS)

I , —Fundamental current (RMS)
6.3.2 KR&F

6.3.2 K-factor

K EF: £ ERNSORIEIRT, KB 32252 e AR L S 518 (1018 I R A xt
AR A AR FE I RE I o KPR 1R 58 S B AR IBE H U I LT 51 RS PR AR T 2% e T A0S 55 IR
Hr-F 75 BB

K-factor. Among the technical indexes of power quality, the K-factor mainly reflects
the effect 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 transformer caused by harmonic currents are proportional to the square of the
number of harmonics.

15 A A Formula:

h="h . 5
> 10K
K==
]h
h=1

.7 In the formula:

h —The order of harmonics
I,, —RMS of harmonic current of order h
h, .. —The maximum order of calculated harmonic current, 63

6.3.3 IE{EEF

6.3.3 Crest factor

AR R F: I RECRIRBIVIEE 56 ZUEREL . bRk IESZ IR IE(E K18 1.414.
Crest factor: The crest factor is the ratio of the wave peak value to the RMS. The

crest factor of standard sine wave is 1.414.

EAT:
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A

Crestfactor = —————
4 A RAE(RMS)
Formula:
Crestfactor = Peak value
RMS

6.3.4 REERT

6.3.4 Total demand distortion(TDD)

BT EEAEE TDD: 1t 50 A LT 455 (A B0 45 (] 3 ) (R 18 v It 25 = 14 5 FA0 AR
HERKFEAM BRI, HE R,

Total demand distortion TDD: the ratio of the RMS of harmonic current of harmonic
components up to 50 cycles (excluding Interharmonics) to the maximum demand load

current, represented in %.
5 A Formula:

2L

TDD = i —— x100%

A H In the formula:

1, — &% IR 73 & Harmonic current component
h —i¥ i Yk # Order of harmonics

1, —#R K 75 & fufif i Max demand load current

6.4 [8]1EK
6.4Interharmonics

R) B S8 S Xof Jo) B A Ut e AT (8 S S s A3 BN 5 T R R R A5 1)
Iy

Definition: frequency components other than integer multiples of the fundamental
frequency after cyclical AC voltage/current are decomposed by Fourier series
PRUEESR: GB/T 24337 HREE A M [a] 8 i
Standard requirements: GB/T 24337 Power quality— Interharmonics in public supply

network

* 6.2 [HIEPCE S A FIRE

Table 6.2 Limit of interharmonic voltage ratio

i Frequency/Hz

H1 525 2% Voltage class
<100 100~800
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1000V K LA K
0.2 0.5
<1000V
1000V LA |
0.16 0.4
>1000V

FRAE SR 101 AT A d O F R B Sl b VA Lt S S, T AR R B)
Gfit, G Bl SRS B L (AL o G B RN L BT A A ]
FL D BB AE 5 R — T ) 4

Causes. It is often caused by great voltage fluctuations or impact nonlinear loads. All
nonlinear wave loads generate Interharmonics, including electric arc furnaces, electric
welding machines, various frequency converters, synchronous cascade speed controls

and induction motors. And the power line carrier signals are also a kind of Interharmonics.
6.5 N FEE
6.5 Unbalance

fEm

AFEGRE: A-PHTEAR AR ) RGH = AHA-FET R, AR . FRIR A7 ki o)
o P B I R BT R A 0 RO

Unbalance: the RMS ratio of the negative sequence or zero sequence fundamental
component of voltage/ current to the positive sequence fundamental component,
indicating the degree of unbalance among three phases in a 3-phase power system,
represented in %.
23 Formula:

U U
&y, = —2=%x100%, &, = U—OXIOO%

1 1
A In the formula:
— =M HLE ) IE 753 2 7 SRR
RMS of positive sequence component of 3-phase voltage
— =R ) $FR o) B TT SAR

RMS of negative sequence component of 3-phase voltage
— AR R R 5 BT AR
RMS of zero sequence component of 3-phase voltage

R U UL L 1, MR R T 5, B, AR,

Change the “U” to “I", it is the | Unbalance.
FEEJERE: AT fr = AH R G LA o (PR )ZE MR BB AN R B Es AR fr 22 A 2
120°. FH A ZEAE AR ok A = A AN P AT 1 2R R R
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Causes. 3-phase unbalance refers to the amplitude inconsistency of phase voltage
(current) in a 3-phase system or deviation of phase difference from 120 °. Such unbalance
may occur under conditions including but not limited to:

1) ARG 7 A AT 1

Unbalanced load distribution among phases
2) RV B LIRS % A 22 T A A AP i
Higher harmonics
3) L1 SR B A BN AT
Poor connection of wiring terminals or cables
4) HNEFAEE BN ) A 2R (Rt A 3 B B KT T
External conditions, such as open circuit caused by improper construction
5) ANHeAr (4 B 48 A i T Pl
Long distance overhead transmission and distribution lines without transposition

fEF: HUEAPH 3G H 2 LA R AR A 2 th B B, e B & IR 3

Hazards. The main hazards of voltage unbalance include the easy overheating of
motors and transformers and vibration of rotating equipment.

PRAEESR: DU/T 1375 HELAEITE DS HOR S = AR AT

Standard requirements: DL/T 1375 Technical guide for power quality evaluation —
3-phase voltage unbalance

R IEH AT, U BT AT 2%, RN AT 4%.

The negative sequence voltage unbalance shall not exceed 2% (4% for a short period)

when the power grid works normally.
6.6 FERENSINE
6.6 Voltage fluctuation and flicker
6.6.1 BEKEN

6.6.1 Voltage fluctuation

R Bl RO PR S T ARME (A XU — R AR S BOE S 20 . RUEAZS) d AT
AREBRE v MR B L e sl KNI PRAR 4R bR o LR IEh 2 F R T IR — RS Pk A2 5)
SRS IS, AR T THUA 1(20ms).  HL T i sh I ) LIS 5 SRR — e
F S T i 22 VB R

Voltage fluctuation: a series of changes or continuous changes in the RMS
(effective value) of fundamental voltage. Voltage change d and rate of occurrence of
voltage changes r are used to measure the degree and speed of voltage fluctuation. It is a

phenomenon describing a series of rapid changes or continuous changes in the RMS of
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voltage. The period of change is longer than the frequency cycle (20ms). During voltage
fluctuations, the RMS of voltage is generally within the permissible range of the voltage.
5 A A Formula:

dzﬂxIOO%
U

N

7 In the formula:
AU —H & 77 SR AE #h 28 AR I 7 AN AR AR B R 2 22

Difference between two adjacent peak voltages on the RMS curve of voltage
U — ARG R

Nominal voltage

PEA R AT B A VAL, R T, TR s, B EEh R
KT OGRS AR RRAE TN AL . (e AT AR el SIS AR AR S5 P TR I Bl A A
R, FEN EL A X R ATLZE P R S I AT I 3 B A T A 2 7 2 e SR )

Causes. Any cyclical change of loads, particularly the reactive component, causes
voltage fluctuations. Changes in light intensity as a result of voltage fluctuation are called
"flicker". Regarding transmission and distribution systems, arc furnaces and variable
frequency governors are the most common causes of voltage fluctuations. In addition,
wind turbines connected to the power grid also generate voltage fluctuations when they
run continuously or make a switchover.

PREER: GB/T 12326 HHAEM R HLR BN AN A

Standard requirements: GB/T 12326 Power quality—Voltage fluctuation and flicker

* 6.3 HLIEhIRE

Table 6.3 Limit of voltage fluctuation

BB 1/ (IXIh) d/%
Rate of voltage changes r/(changes/h) LV. MV HV
r<1 4 3
1<r=10 3 2.5
10<r=<100 2 1.5
100<<r<1000 1.25 1

vE: 28 GBIT 156-2007, AbriE R Gebn kB E Un 25 4% LR R0

Note: Refer to GB/T 156-2007. This standard classifies the nominal voltage Uy as

follows:
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& JE Low voltage (LV) Un<1kV

o & Medium voltage (MV) 1kV<< Uy<35kV

/& High voltage (HV) 35kV<< Uy<220kV

6.6.2 B JE AT

6.6.2 Voltage flicker

IR AT HE AR o e %
Flicker: visual perception caused by unstable light

Jo B T TR 3RAEL Pst i 52 AT (8] (2 T 70 B ) A N R SR 55 1) — D GE T B I ) T AR ) 2
AL I 10min.

Short-term flicker Pst: a statistical value of the flicker intensity over a short period of

time (e.g. several minutes). Basically, the short-time flicker is recorded every 10 min.

RN AR T SETVE I T -

i e

s il
3k L i 05
| 10
LN PR
N ' | av 20 —
| - 5 ».
! \
| 200
HARHEALE }
T T | o s w
280V50Hz 35 100
]
| ewmses

|
20v60H ||
|
Yyt

The following figure illustrates how to calculate the short-term flicker:

FHRPELR

SNSRI

[

Module 1 Module2 Module3 Module 4 Module 5
Input transformer ®
Detectorand [ RN 7 [ p— o
C ain control 3 AT /N
g / \\ /1 10
er or wi /
° SaiisramIEpleE / \ [ 1 AV 20 Square First-order 64-level Input
SO — / \ | w— 50 multiplier i classifier interf.
/ \ A v 10 mean filter
I \ /o \ 200
| |
Input voltage adapter . | / |
e 005 } “Hl 0 88 H
20v50Hz 35 109
Calibrated voltage ! ! Smoothing filter of f
|| s [ T moothing flter of sum of squard
| I Weighted filter ) )
42 120 Statistical estimation of flicker level

RMS table

7
T

Input 1. Half-cycle RMS voltage

[T

Square root ‘\min integrator|
€L

Output 2. Weighted Oufput3. Output . outputs. Display and recording
voltage fluctuation Rangeselection  Short-term integral Record

KA (8] (RZRAE PIt:  Ch I (o) [N AR B Pst HESEH, SBR[ G/ T AR 3R 551
AR, A E] N AR AR AT SR A 5 2hs
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Long-term flicker PIt: a statistical value that is derived from short-term flicker Pst
and reflects the flicker intensity over a long period of time (several hours). Basically, the
long-time flicker is recorded every 2h.

5 /A3 Formula:

12

1
Plt =3 EZ(RU)3

Jj=1
% In the formula:

P, —2h W3 j NI Rl (A2 {E Short-term flicker of period j within 2h

fEE: WA S T LRI B 51 ROAT G IR ARG A R R, e FRL R I8 336 A —
ARG R B, FZAE 8.8Hz, WahiE ik %) THUHE HBRAE £ 0.25% Y HL T sl infe 5
PUT B, e 8RS 2R 5 A& AR 57 -

Hazards. Flicker reflects the effect of light flickering on the human visual perception,
which is an undesirable consequence of voltage fluctuations. For example, when an
incandescent lamp works at 8.8Hz and a voltage fluctuation equal to 0.25% of power
frequency voltage, its user will feel visual discomfort and fatigue.

PREER: GB/T 12326 AR R HLR BN AN A

Standard requirements: GB/T 12326 Power quality—Voltage fluctuation and flicker

* 6.4 NAZRE
Table 6.4 Flicker Limit

Pre

<110kV >110kV

1 0.8

HiR 75 Debugging method:

1 BB ACINAR", " F S A AR P o7

Enable the control of "Long-term flicker" and "Short-term flicker".
2. WOE"RLN AR IRE " 1, K AR BRE " 1

Set both "Short-term flicker limit" and "Long-term flicker limit" to be 1.
3. FHRE AR RGN N AR (S5 Pst=2, B0 10 7080, filk N ER PR,
B2 NI T R K TR AR R
Apply a standard power quality source to send the flicker signal Pst =2.
The "Short-term flicker" will be activated in 10 minutes and the "Long-term

flicker" will be activated in 2 hours.
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6.7 BIEE . HiE. P
6.7 Voltage swell, dip and interruption
6.7.1 HEE &

6.7.1 Voltage dip

P A A2 L ) 2R 0 P R R T R T T SRR B R AR BRI 0.1p.u.~0.9p.u FAERE BT 1F
42 10ms~1min J5 k& 1IE % LA .

Voltage dip is a phenomenon that the RMS voltage in a power system suddenly
reduces to 0.1p.u. to 0.9p.u. and returns to normal in a short period from 10ms to 1min.

FRAERE TR SR S RGO, AT BL i ORA BN LSS B R R g A
WG R . KRN SR s 5E IR . BalflRsha 4 6 f5~10
R HIAUE B XA KEREE RGETTG R S T . BRS8N RN, BT2E
AREE AN LSRRI AE T, AT RE AR KA oy FELR 36 R S T

Causes. Voltage dip is usually related to system faults. In addition, starting of
large-capacity induction motors or no-load excitation of transformers may also be causes.
When a large-capacityinduction motor starts, it may result in voltage dips. When a motor
starts, it will generate a current 6 to 10 times than the rated value. Under the effect of
system impedance, it will cause voltage dips. If a transformer is connected to the power
grid without load, it may generate a large impact current because of flux saturation and
remanence and thus result in voltage dips.

fEE: PARRERIEERE. THENL. A5, SMh R8N a3 g5 S
GO HL BT P AR BRURR, RS2 16mss (IR B N HIUE [ 85% ~90% HiL [T 7 BT AT g T
WAL HUR B REBOE T K

Hazards. Electrical loads are very sensitive to voltage dips, including but not limited
to precision manufacturing equipment, computers, frequency converter, microelectronic
devices and automatic speed governors. voltage dip with the amplitude of 85% to 90% of
the normal voltage may make equipment shut down if it lasts for 16ms. The following

figure illustrates the waveform of voltage dip:
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6.7.2 55 RFhlRg

6.7.2 Voltage interruption

FELIS T T B AR 8 PP R D R IS T IR SRR BEAR 2 0.1p.u. LLT, I AERE BT 474k
10ms~1min 5K E IEHE KR .

Short-term interruption is a phenomenon that the RMS voltage in a power system
suddenly reduces below 0.1p.u. and returns to normal in a short period from 10ms to
1min.

FPRAERE: B RGO WA PR RS SRR T . R b TR AR 4 R
JE 5 IARAE N T HRFRAE 10% RS2 (B R AT B . AR G0 Wb SR 1) B fR 37 358 B Zh A I )
BRI R A 18] 1R E

Causes. Power system faults, equipment malfunctions and control failures can cause
short-term interruptions. Short-term interruptions are measured by the duration of RMS
voltage below 10% of the nominal value. The duration of a system fault is determined by
the working time of the corresponding protective device or the duration of a special event.

SEF: AT b T e S R T AR ] e, IS EORERIE B AER LI T,
SENEES SR ol TR e AT A/ =ik I A Il TR e AR NN i R A LN TR 3
4]

Hazards. voltage interruption may affect electronic and lighting equipment and
further cause misoperation or shutdown. In some cases, electronic equipment may be
damaged when the voltage is suddenly restored from a voltage interruption. The following

figure illustrates the waveform of voltage interruption:

6.7.3 BEEFH

6.7.3 Voltage swell

FL IR T T L 2R e RS A T R T B AREL I T R A 1 1pu~1.8p.u., JRAEREE
Fre 10ms~1min JE R IEH LA .

Voltage swell is a phenomenon that the RMS voltage of in a power system suddenly
increases to 1.1p.u. to 1.8 p.u. and returns to normal in a short period from 10ms to 1min.

FEAE R R LR VR AN R ) R GRS R R I 2 S B R AR R R TR . K
wAEAMIRE . B BN E B A SHRNEF AR IE N T
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Causes. When an single-phase earth fault occurs in a power system without the
earthed neutral point, the voltage of other phases will rise. Voltage swell may also be
caused by removal of large-capacity loads, load shedding or operation of large-capacity
capacitor bank.

faf: HEE T e S B B & I A S AR PR B & AT i, 4 TR TR B A R
& LAEHLEI, B2 AR O/ 4P B A RS R B L 55 3 A8 S50« B R B TR T

Hazards. Voltage swell may damage the insulation and reduce the life of electric
equipment. It may also damage compact surge protection devices such as varistors and
avalanche diodes when surge voltage exceeds the maximum rated operating voltage. The

following figure illustrates the waveform of voltage swell:

WX 773 Debugging method:

1N 3 R

Enable the control of "Temporary voltage".
2B RN 90%, thib 90% % A 90% bR HLHE

Set the "Voltage dip" to be 90%. Meaning of 90% is 90%* Nominal voltage.
AL B A T BB =AH 50HZz RGFFFRHEE SHE 128 (HTHIE RS
HHARE) » K HEEIRT 90% brFR B s, JFAE 1min WRE LW . BUI fid A i T
ERETNRE, B SR A B ST SO A i, RIS P 0 B2 4k HEL 2% HH A
RS RT « HE B PR 5" RST @ FIH25 HE .

Supply the nominal voltage of a 3-phase 50Hz system to the voltage input
terminal for 12s (to determine the running stability with electricity). Reduce the
voltage below 90% of the nominal voltage and return to the normal voltage in
1min. It will trigger the function "Voltage dip". The "Voltage dip event" will
generate and the waveform recorder will work. Meanwhile, the corresponding
alarm output is closed and the lamp on the panel turns bright. Press RST to

OFF this product after the voltage dip event.
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6.8 BEEITE
6.8 Energy measurement
6.8.1 EitiFEEI+E
6.8.1 Energy measurement

REASFFNHRATTERYE, RECERREIERAN IR 6.5 fix.

The device is equipped with detailed energy data. The data types of the energy
contained in the device are as shown in table 6.5.

#* 6.5 MLpEHE RN
Table 6.5 Type of energy

A T HLRE

= Active energy(EP)

1E A4 Tl R fE

Positive active energy(EP+)
e R I B Hi

Total Negative active energy(EP-)
AR ST HLRE

Reactive energy(EQ)

1E IR TGy H g

Positive reactive energy(EQ+)

Three-phase total

Single-phase

S TGy HL g

Negative reactive energy(EQ-)

ey oy PO 4 PRI

4-quardrant reactive energy(EQ1~EQ4)
BT s e

Capacitive reactive energy(EQC)

I TE T HLRE

Fundamental Single-phas

Inductive reactive energy(EQL)
SAPLAE FELRE

. Apparent energy(ES)
2nd~63rd %7 , .
n rd 9% FLAH TF [ LE L

2nd~63rd harmonic S|ng|e'phase Apparent energy(ES+)
J I RLLE L fiE
Apparent energy(ES-)

6.8.2 Z B AR

6.8.2 Time of use(TOU)

WH AR L WRITEIRE, ARG ST BOE M9t Be, 205 R TH SRS i 9 R 1
M. (ZWRBEARETRHLREMN web initiT &0
o RPN IE 8 BEL WATR, L WETT R A~H AT U, SR TEh g B3PI
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FIBLE 8 Al X7 %, WX % A~H,

2% T4 6.6,

FIE 8 M BT %, BT % A~H,

ZHE TR 6.7,

SCRETAER, FORH, %k H, HAtH 25 88, /T E 8 Fkik H 75 %,

BERPIN X7 % AT E 16 NIFIX, B =

BRI BOS SR % vl i E 16 M B B E R

(SEL T S

Z A 32 MR FTRE 8 AL H TR, WM REZ W i E 32 MM .

- 8 independent multi-rate schedules.

Support manual switch and timing switch

- 8 season schedules (refer to table 6.6)

up to 16 seasons for one season schedule.

- 8 time schedules. (refer to table 6.7)

Up to16 time periods can be set for one time schedule

Up to 63 rates can be set.

- Separate settings for workdays, weekends, special days, other days

8 special day schedule, max 32 days per schedule

8 other day schedule, max 32 days per schedule

#6.6 WX TRKHA

Eas 5 iRRE IS it
03-01 VE fE3H 1THEBI6 A1 HIE, RANBITS A THEE AR
06-01 Ji%EB f£6 7 1HEPI9H 1 HIE, RANBITSEB IHEE Sl
09-01 UESS FE9H 1T HEI12 71 HiE, RARBI % C iR R HhE
12-01 UES) fE12 4 1HFB3 A 1 HE, RANBITSE D IHEE G
Table 6.6 The season schedule settings
Start date | Time schedule Description
The multi-rate energy is calculated using time schedule A from
03-01 Schedule A
March 1 to June 1.
The multi-rate energy is calculated using time schedule B from June
06-01 Schedule B
1 to September 1.
The multi-rate energy is calculated using time schedule C from
09-01 Schedule C
September 1 to December 1.
The multi-rate energy is calculated using time schedule B from
12-01 Schedule D
December 1 to March 1.
*6.7 MBETERKE
W R | TERGR | ARETR | FRETR | HAH TR Eii:pu
% 0:00 B B FE B 7£ 00:00 2 03:00 WA, #HEJ9FBr
| 3:00 R B B #EBL | 7£03:00 £ 07:00 BB, S NBE
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IR B RIR W 2 9 R0 BT R E .
=, HEuS
(—)#%F (3.4.58)
B4 12—15 Bt KA 3—7 8. 11—12 8 FHE. 0—3

B, 7—11 8, 15—16 B #iE: 1624 &,
(Z)FF(6.7.8A)
R4 1—T7 ML 12—14 BF5 FB: 0—1 B, 7—12 B, 14—16

B B 16—19 B, 22— 24 Bf; . 1922 B,
(=) %% (9,10, 11 /)
WA 12—14 B KA 2—6 1. 11—12 W, 14—15 i},

. 028, 611 B, 15—16 05 F. 1624wt
() &% (12, 1. 2 /)

A

2—6 M. 11—150f; FfE: 0

B, 15—17 B, 23—24 vt Bk 7—9 B

17—19 i,

2 1t 6

TH.9

-11

19—23 5 ¥

B SERUR 2 07 W N E R
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7:00 TR TR R FBr | 7E07:00 F] 11:00 i) Berfr, %3 1B
11:00 BB “E BB “E 7 11:00 ] 12:00 B M B, PREHHB
12:00 R WA WA Ay | 4E12:00 B 15:00 BB, B3 ONRAR
15:00 TR B B PEL | 7E 15:00 2] 16:00 I EIBL, 3 B
16:00 e B 32 32 32 7E 16:00 % 00: 00 B[ B, FeZe Rl Br
Table 6.7 The time schedule settings
Start time | Weekday | \Weekend |Special day| Other day Description
0:00 rate3 rate3 rate3 rate3 f;?erg 0:00 to 3:00,the energy is calculated using
< |3:00 rate2 rate2 rate? rate2 From 3:00 to 7:00,the energy is calculated using
Q@ rate2
= . . .
3 17:00 rate3 rate3 rate3 rate3 Frqm 7:00 to 11:00,the energy is calculated
S using rate3
U) .
aé 11:00 rate2 rate2 rate2 rate2 llj;cl)nrg :;t.é)g to 12:00,the energy is calculated
=
12:00 ratel rate rate rated Frqm 12:00 to 15:00,the energy is calculated
using rate1
15:00 rate3 rate3 rate3 rate3 Frqm 15:00 to 16:00,the energy is calculated
using rate3
16:00 rated rated rated rated Frc_)m 16:00 to 00:00,the energy is calculated
using rate4
25451«
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’7 12-00 w | we | we
15:00 EE | RE | 22
| 16:00 HE | B | B8
mE[E%a[reA
28 | 78 | =8
EHEpigE ai | s | a2
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14:00 -lm | TR | TE | BB
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_ eSS
’7 Wil B a8 | on | o
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waon [{wcee || R | ke | ke | R
1900 |{za:00 L | MR | MRER | EE
[w Jow || 78| =8| %a| &

6.8.3 ILE A

6.8.3 Delta energy

PEAAMEAERIIE, Widx B RINAR R TR R E,

The device is equipped with delta energy, which can record the energy variation

under different rates over a period of time.

WERRESERNAN 1 5ANEE, R DA NS ERRRET R, AT LE

web i B P LA K 2 PR HLRE .

The delta energy is auto-reset to zero on the 1st of each month, with the previous

month’ s data stored. Users can query historical monthly multi-rate energy on the web.

R MHIR RS

The data of delta energy includes:
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HEHT) Combination Active Energy

1E A4 T B A Positive Active Energy

S IA) A T L A Negative Active Energy

1E IR TGy H e Positive Reactive Energy

S ) TGy H g Negative Reactive Energy

AT T L BE Inductive Reactive Energy

BV HRE Capacitive Reactive Energy

VY% BR L fE Four-Quadrant Energy

1E A AL HE R Positive Apparent Energy

A AR AT LR Negative Apparent Energy

KK HL BB Related Energy

1E IR B3 A Tl FL RE Positive Fundamental Active Energy

S IF) B3 A T L RE Negative Fundamental Active Energy

1E ) 1 A Dl L R Positive Harmonic Active Energy

S ) VA Ty LR Negative Harmonic Active Energy

A 45 A T L R M Copper Loss Active Energy Compensation Amount

R 453 TG T L R A M Copper Loss Reactive Energy Compensation Amount

BRA0A T B Re M B Iron Loss Active Energy Compensation Amount

LR T T WL R M B Iron Loss Reactive Energy Compensation Amount
6.9 FEIIAE
6.9 Demand

EHALN FREMRKHEINGE. RN E RN E YN, MR- RE.

The device is equipped with real-time demand and maximum demand
functions.Demand refers to the average power value measured within a specified time
period.

SN R 2 I A] AT — 7 A N A Sh AT A

(. R RN 16 08, HHTR a2y 15:54.24, 2 & 2R A) 15:39:00~

15:54:00 X BN [A] Y B D) 27 2448

Real-time demand: The average power value within the demand period immediately
preceding the current time.

(Example: Assuming the demand period is 15 minutes and the current time is
15:54:24, the real-time demand displays the average power value during the time period
from 15:39:00 to 15:54:00.)

AT E: REUTUREE DN BT EE, ke KT ER AR Z
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(f3:

“E A R_2025.107 i0FEHIA 2025_10_1 % 2025_10_31 X Bl py AR A3
FRMP R KT EE)

Maximum demand: The device can store the maximum demand value for each month

with recorded time.

(Example: "Maximum demand_2025.10" records the maximum demand values of
different power types during the period from 2025_10_01 to 2025_10_31.)
* 6.8 TEINFEHIIE

et 1E/ R IAF ) 1E/ IR T6T) /BT IE S 1E/ A AE
FAH v v
=AHE
&
WK 63 v v v v v
Tbale 6.8 Demand date
Positive/Negative|Positive/Negative| Inductive/Capacitive | Four-Quadrant |Positive/Negative
Demand Type ) . . .
active power reactive power reactive power |reactive powerjapparent power
Single-phase S Y Y Y \/
Three-phase
P { v v v {
total
Rate 1 S Y Y y \
Rate63 J l l l J
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SR B AR A IR A
Huhib: BRI E X H Ak 253 5

Fi%: 0086-021-69158161

paf4

Mfk: www.acrel.cn

HE4%: acrelsh@email.acrel.cn

ti4m: 201801

AR VL5 2R Fi A R A PR A

Mk : VLI5 VLA T R R A 08 2R B Tk e (X AR B 6 5
H1%: 0086-510-86179966

MAk: www.jsacrel.cn

46 : jyacrel001@email.acrel.cn

4 : 214405

Headquarters: Acrel Co., Ltd.

Trade Company: Acrel E-Business(Shanghai)Co., Ltd.

Address: No.253 Yulv Road, Jiading District, Shanghai, China

TEL.: 0086-21-69156352

Web-site: www.acrel-electric.com

E-mail: sales@acrel-electric.com

Postcode: 201801

Manufacturer: Jiangsu Acrel Electrical Manufacturing Co., Ltd.

Address: No.5 Dongmeng Road, Dongmeng industrial Park, Nanzha Street, Jiangyin City,
Jiangsu Province, China

TEL./Fax: 0086-510-86179970

Web-site: www.jsacrel.com

E-mail: sales@email.acrel.cn

Postcode: 214405
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