468 Acrel
Z 8 s B K

APView500
HEERETELINKE
Power Quality Monitor

ZREMIRAPE V2.0
User’s Manual V2.0

R SR BIRAF]
Acrel CO.,LTD



B
DECLARATION

FRILERE, REAXQRZBEIFA, FMPERMEE, ETASHTEHEL . ERSUE
MEREH . Zi%, BUW—YERHBEEBA.

AABMRE—YIEENF.

All rights reserved. No part of this publication may be reproduced, stored ina retrieval
system, or transmitted in any form by any means, electronic, mechanical photocopying,
recording, or otherwise without prior permission of our company. The violator will bear the
dependent legal responsibility.

We reserve all the rights.

AATRE XN AN F MR Z P @A FHITIEL AT, WA FBITEH.
TR, BEOLSREFHLURER” RNRIANE.
We reserve al |l the rights to revise product specification without

notice. Please consult local agent to get the latest information of our
products specification



H 3% Contents

BB 1

1 Introduction . ... ... . 1
(O T 7 1

1o OVErVIieW . oo 1

(I 7= 1

1.2 Features . ... o 1
L3THREXTERAR ... 3

1.8 Functions . ... 3

1.4 BB R S B IR 6

14 TP . o 6

LS TR I . 7

1.8 OVerView . .o 7
2RARBH 13
2 Technical parameter .. ........ ... .. . 13
2 R 13

2.1 Power supply ... 13

2.2 )L/}ILEE.lﬁ?ﬂA)\ --------------------------------------------------- 13

2.2 AC current . ... . . 13
2.33TMAEBIERIN . 13

2.3 AC voltage . ... ... 13
2ATFFREHIN 14

2.4 Digital input ... ... ... 14

2 FFREHI . 14

2.5 Digital output .. ... ... . . . 14

2 GBI . 14

2.6 Communication port ........ ... . . . . . . ... 14

27T HEMREEXTERAR . 15

2.7 Monitor acCuracy ... ........c.u i 15
8MKIBARE ... 18

2.8 Reference standard....... ... ... .. .. . . . . .. 18

2.9 TAEI R R 19

2.9 Working conditions . ........ ... . . .. 19
210 REMBE ... 20
2.10 Safety features...... ... ... . .. . . . . 20
2.1 EBHATRAMERESHUMMERE .. 21
2.11 EMC and mechanical properties................... ... 21
SHUMAEMS AR .. 23
3 Mechanical structure and installation................................. 23
BRI EREAR ... 23

3.1 Hole size and installation method........... ... ... ... ......... 23

2 BB T . . 24

3.2 Back terminals ....... ... . . ... 24



KO 2 T 27
3.3 Wiring ... 27
S AFEML 28
3.4 Ground . ... 28
B D R 28
3.5 Power supply ... 28
BLORRMIBMINGIEG ... 29
3.6 Analog input ....... ... .. 29
BTHBWURORIERE ... . 29
3.7 Communication port ........ ... . . . .. ... 29
A LR .o 30
4 Human Machine Interface (HMI) ... ... ... ... . . . . . . . . . . .. 30
O I - 2 31
4.1 Buttons . ... 31
4 2 EMRIETRAT - 31
4.2 LED lamps .. ... 31
A PRSI ... 32
4.3 Quick navigation . ....... ... .. ... .. 32
A AR E R BE . 33
4.4 Operation instructions......... ... . ... . . . i, 33
5 B 77
5 Parameter set .. ... ... . . 77
51 BB HRERS ... 77
5.1 Parameter setting guide......... .. ... ... . ... . . ... ... ... 77
5.2 BRUBE 80
5.2 Parameter list....... ... . i 80
O IR R . 84
6 Technical instructions...... ... ... . . i 84
6 VB EIRE . . .. 84
6.1 Voltage deviation....... ... ... . . . . . . . . 84
6. 2 BBRRZE 85
6.2 Frequency deviation....... ... .. . ... . . . . 85
6. B U . 86
6.3 Harmonics . .. ... 86
o =1 89
6.4 nterharmonics .. ... .. . 89
6.5 DI 90
6.5 Unbalance . ... ... ... . 90
6.6 BEMBGIANTE ... 92
6.6 Voltage fluctuation and flicker ......... ... ... ... .. ... ......... 92
6. 7THEEF FRE RBT ... 95
6.7 Voltage swell, dip and interruption............................ 95
6.8EM BIERRAS ... 98
6.8 Transient current and voltage............. ... ... .. ... ......... 98



1RENE
1 Introduction

1.1 85k

1.1 Overview

APView500 Hfg i AR ke EoR A 1 mifERE 2 %1 & A N SUER AT R, IR
IEC 61000-4-30 iz FH & AR - i i 5T I B D73k ) rhob g 1) 4% FEL R B i s 1 U 77
AT, ST BORRAE . R BRI T W DA I R AN ST
HAd WEIEHI I REN— 1K %< B AL B AE IR B AR AR S B0 & 5 I I AR HEAL AT br 25
AN B P2 LA SIS B[R] 20 L SR D RE S 4 AN 5 T 0 TK B 1 [ ZhRME A JUEDKR, RENS
A& 110KV K U Bt i R GE L RE T E A 2K, 2 d T M8k s, Bk,
Pt AT HTAFAT A H RE T I

APView500 > FH XX B1# BT, AR RIS il s E 2, il 2 B BRER 73 B AN I3 BOUL sk
LRGPk R PRI RGN T

The APView500 uses a high-performance multi-core platform and embedded OS. 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, event
recording, and measurement control. Meeting Class A national standards, it is suitable for
power quality monitoring in 110kV and below systems across industries like chemical,
steel, and data centers.

Featuring a dual-circuit design, it supports simultaneous monitoring of two incoming
lines, ideal for single busbar sectioned/non-sectioned dual incoming line systems and two

single busbar single incoming line systems
1.2
1.2 Features
121 StgEnEGTs
1.2.1 High-performance hardware platform
FERHZZ 2 Soc fEAZGE T, X Am 2k TAEX FRACF 440, Arm1 #53K
IR Linux #4E R48, HUABATIEIN, A6 Giit. 2 SE5: Arm2 #8'plizdT, HILA
PATRAE S THE S S SR AR S5 . 3 B A M BCRAE B0y 1024 1, i H] 32GB A& [ A

PAFMETTAFATIE R . B, P A G A 58 IR Tk 2% . R E A2 800*480 i
(S N AN I T BT e LN R BN 7 3



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.

122 FEMZEOZRIE
1.2.2 Various interfaces available

8 AU L

8 channels of AC voltage

8 BXAC UL HLIR

8 channels of AC current

16 BRPTgmfE CUR 4k LA Y 1L 22 BRI R ERA

16 DO, 22 DI

2 % RS485 AT INEE M, 3C¥F Modbus-RTU #iZ)

2 RS485, support the Modbus-RTU protocol

4 FELLRMEETT, Horb 3 AN 3CFF Modbus-TCP. IEC61850 MMS. FTP, 1 A3 Hi%eE
THR e

4 Ethernet port, one is for device updates and others support Modbus-TCP .
IEC61850 MMS. FTP protocol

1% GPS X410, SZHF IRIG-B X i 77
1 GPS port, support IRIG-B
1 USB #£1H, AT B 484
1 USB,used for device updates
1.2.3 ArE MRt
1.2.3 Reliability

PEPEI R RS E I AR DR, ST IR REAT, e Bl 2 T B S A R AE
PSR AR R P« B RO IRIB BT L ARSI B [ bR
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 ThREXTHRSR
1.3 Functions

R e R

Table 1.1 Functions

HE . A A J
RMS voltage and current
LT J
Frequency
KPR SR B J
Fundamental phase angle and vector diagram
SN HL R B OE R J
Real-time voltage and current waveform display
A, K. MLETIR ., DIRRE J
P. Q. S. PF
ERAED. RIAAEDL. BRI RAEAIHHEGE J
Ep+. Ep-. Eq+. Eqg-
bR R J
Voltage and Current sequence components
it R T J
Current and voltage unbalance
A G - J
Steady state Voltage‘ deviation
B A 72 J
Frequency deviation
HE . HLRIE A A N
Harmonic voltage/current RMS
HE. BRIEE SR J
Harmonic voltage/current ratio
RIS . R VAL IR B R A2 (THD)
I Total harmonic distortion(THD) of \
Harmonics voltage/current
(2-63 IKk) YL 75 K B A2 (TDD) J
(2nd -63m) Total demand distortion(TDD) of current
I FELUAL IR A A J
Harmonic voltage/current phase angle
WA PR 1 J
Crest factor
K B+ J
K-factor




RS LR S

Odd harmonic distortion

TR PR AR R

Even harmonic distortion

BB L RE

Harmonic energy

BRI

Harmonic power

HLT L HL AL B B AU

Interharmonic voltage/current RMS

EIRED
Interharmonics

(0.5-62.5 ¥X)
(0.5" to 62.5)

BT HREE S A R

Interharmonic voltage/current ratio

AR

2.5kHz~8.9kH
Higher harmonics z z

HE P A AR (R TN AR . K TR AR)

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

HL S 3l

Voltage fluctuation

PR B R AR
Rapid voltage changes
CEERE
Voltage interruption
H, 1
HAEE Voltage dip

Temporary state | H &% T}
Voltage swell
M R
Inrush current
L S

kA Transient voltage

Transient state | H R
Transient Current
HAFEM B A AR
Temporary event | Trigger threshold of temporary event

. S R A B R Ak A
H s .

Steady event Trigger threshold of steady event

Event recorder > - iy

. WRFERIELHE, BPRR
I/f/'z El AR . . .
Lo Record the daily operation and running
d conditions
AR bt :
s . SIS TR S
R o i Event-triggered _
) Settable fault wave period
Waveform recording
recorder F- Bl R sx SRPBCKAE BT B

Manual recording | Settable recording sampling point




5 I i 5 St

SRR RO i E

\/
Timed recording | Settable recording sampling point
AN A e | SRBCREE BT IE (IEC61850 Wil 3 FF)
Host-triggered Settable recording sampling point \
recording (supported by IEC61850 protocol)
IEC61850 [
SRl Modbus-RTU \
Communication | Modbus-TCP \
WebServer \
GPS *i (IRIG-B) J
- GPS timing(IRIG-B)
Timin SNTP V
? F I |
Manual timing
RN
Al 16 *%Tliiﬁ:u)\ J
Analog input
S LA
Do 16 ﬁ?%iiﬁm”jjﬁf@ﬂﬁ J
Settable digital output
RNTCRIE R, T BN HR
DI 29 Digital input(p.a.ssive J
contacts requiring an
external power supply)
o
WAEVER | USB : AT 45 J
Maintenance
Hardware
RS485 2 \
resources R
RS232 1 - V
Maintenance
GPS port 1 \
BT 1 SRR 4R
JE TR 3 A~ AR 3 7
1 port on the front panel for
Ethernet port 4 \

maintenance and another 3
ports on the rear panel for
communication

T VERRARECIIEE,

Note: V- standard function; m- option; x - not available

mR IR IEE,

x TR AR FILIIEETE.
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1.4 Type

A Pview [ |—[ [

[ECA1E50 8% T%

i

= I 8 R i, - BCST 7400V

LCRNGERTY

FFafiga:lh

Sb

ER AT TN

Sh

EeiF iR DOrAC1IOv

DCiszany

DC4EY

EAYE.

20

PR BRI S BRSBTS A

PR TH

o=

Pview [ [ [ ][]

IEC61850 protocol: No

Yes

ACvoltage input: AC5T.74/100V

AC220/380V

Zero-sequence current input: 1A

5A

Current input: 1A

SA

Power:DC/ACLI10V

DC/ACZ20V

DC48vY

Model:

500

Series code: Power quality monitor

Manufacturer's designation: Acrel




1.5 THREE /T
1.5 Overview
1.5.1 AHL A EIhEE

1.5.1 Front Panel

B MR _ERM 5~ LCD B, DL 7 2R 7R 3 2 B Aot i I 45 A R S 2080
AR B AN P AT SR, R NS AT A B PR E AT PR A Y
BCEAFERAT

The panel is a 5" 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 IER i ThRE
1.5.2 Memory

AR I B SEORAE S Amin B (BoRME S MBS CPIMEL 95% MR KA. BTy
FRAEERE B A PRAFIS TR 90 X, 2 Jm 45" S ol Hi " Ji U B35

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".

1.5.3 @iflIh&E

1.5.3 Communication

2 4~ RS485 HATI@IREE T, ZFF Modbus-RTU Wril, fel B &S5 1Rt
3ANLLURMEET, SZFF Modbus-TCP. IEC61850 MMS. FTP, B8 EAT A # Il & 240
AL CUR RGeS 1, H T4 B AT T4

There are 2 RS485 serial communication ports that support Modbus-RTU protocol
and can read all the measured data. There are 3 Ethernet ports that support Modbus-TCP,
IEC61850 MMS and FTP and can read all the measured data. In addition, there is an

Ethernet maintenance port for software upgrading.

1.5.4 GPS XfR}IfhRE

1.5.4 GPS time synchronization

P E B GPS WX, CFF IRIG-B fiBX T .
There is a GPS time synchronization port which supporting IRIG-B time.



1.5.5 £ I
1.5.5 Alarm

ARTE P BOE IR A BESHA DUR REFEIE AR IRE, Fahi B Ihag. MK
— AR, B B il R IC IR SR

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.

1.5.6 KK INEE

1.5.6 Waveform Recorder

PE R EE AR A A U, AR T Bl R SR T8 I ik A I AN AT AL
KILTNRE
Each alarm event can be recorded. There are three triggering modes, i.e. manual

recording, timed recording and host-triggered recording.

1.5.7 Z&h PQDIF T4 R IhAE

1.5.7 PQDIF

giit#d UL PQDIF SCPRAR UORAE, C B A5 2h PR R SR B AR A5 28
FaSBIE AR B 1min St K" SOME " i/ ME™ P 2B 75 IRAE 95 % B (H "5 2h &
FREOEOE o 10 R SR BB A AR A B ol TR EE . 1Dk 1min AR E™
B/ME" T EE" 07 HRAE ™95 Y% MEF AR " A B — M E B 5, IR LE s R 2 NI T Al —
MERESCHE, TN AR AR L 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

"maximum value", "minimum value", "average value", "RMS" and "95% probability value"
in Tmin 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.

1.5.8 Web Ifh&E

1.5.8 Web Server
LR A X Web Server Thfg, XFrAFRMBRER P P& 50510 ARG A8

Z—\‘IEJ 8 ,fj%—;ﬁgﬁ\zi’ ﬁj\%uy‘j"ﬁﬁg": 00000000 ll,_-_,fg = ||' ********; lliﬁiﬁj‘l_\'u: ********o )}H
PRI A B, S B B AR R R A E e E S



The device includes Web Sever function and supports user login access with different
user levels . Different user levels use different 8-digit passwords to log in.Password:
00000000 for "Guest"; ******** for "Administrator"; ******** for "System". Users can directly
connect to this device through the browser to view the power quality data and set
parameters in real time.

BT

Connection method:

1R B R P 90 £ B

Connect this device to your computer with the network cable.

2. N ARG E - TR B S B PINERE DOR R 6 L 1P sk, it
192.168.103.219;

Check the IP address of connected Ethernet port via "System Setup -
Communication”, e.g. 172.22.60.99.

MGG IP 53 E 1P 5 E B[R — W B

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

AFTIF RN 1E B8 as e A A A2 SN IP ik Il 4. i 1.1 B

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

shown in Fig. 1.1.and press Enter.

@ login * +

(o C @ O & 172.22.60.99/index.asp

1.1 Web Bt FHH
Fig. 1.1 Web server Log-in Screen
SIS S s FH P 6 S S, FH P B 5 B I N 8 S S o P s Jm 22 M s T RESK
AR R EE R S8 W 1.2 Pos.
The user login screen appears.The user selects his/her identity and input a login
password on the user login screen. 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. 1.2.



+ KERNEL: Linux-4.14.0-xiinx
Comm Setup | o DTB: V2,00 20220617
« ROOTFS: V1.01 20220829

User Settings + APP:V1.09 2053-10-18 19:0409

© MIMEVIA7 2093-10-13 10:46:39

i « Device ID: B5F000926707
Clock Settings | « 61850 lisence: 123456789ABC(UNPASS)

o SM4 ECB key: 7AAKPceVryieelw?
Waveform Record| VAR Al
o MBRH:31.6%
Event Info |

O] 3 Aevies00 pover Qualty Mort x - 8 x
€« C AF=m=| n260 A TN B S -  ~ § @
APView500 Power Quality Monitor L
« Acrel Electric Co. Ltd Q
L4
=3 dtmmya
EEE XBER -
SERTAE | o =7 Acrel Electric CoLtd #
« FSBL: 2018.3 2022-11-11_10:17:50 o
% o PL 2310077
gigﬂﬁ * UBOOT: 2018.01 a
5  CPUT:V1.08_2023-10-10_18:26:03
FrHigE | « BOOT: V1.08_2023-10-10_18:26:03
 KERNEL: Linux-4.14.0-xilinx ol
EBRE « DTB:V2.00 20220617
EREH | « ROOTFS: V1.01 20220829 +
« APP:V1.09_2023-10-18_19:04:09
|FAFEE  MME: V1.17.2023-10-12_10:46:39
* Device ID: B5F000926707
0 3 * 61850 lisence: 123456789ABC(UNPASS)
Bﬁ%ﬁﬁ‘ « SM4 ECB key: 7AAKPceVryieelw?
S . & R
S| o QEATSTE: 548%
o BULRE: 49.34°C
= « VCCINT: 1.0056V
BHHER * VCCAUX: 1.8032V
* VCCBRAM: 1.0042V
* VCCPINT: 1.0049V
* VCCPAUX: 1.8032V
* VCCODDR: 1.3586V
* TIARTE: 19.688 GB
(&5 /language:|=X_ v
GEES
@
1.2 HEREE
. [S I 3?‘
O | O APviewsoo Power quaityMon x | - - 8 x
G bFEs | m2ssymne NI E T D
) APView500 Power Quality Monitor L
° + Acrel Electric Co. Ltd a
L4
Device Info * .
Wl Device Information =
Real-time Data « Manufacturer: Acrel Electric Co, td ‘(
o FSBL: 20183 2022-11-11_10:17:50
Device Config | « PL231007A °
* UBOOT: 2018.01
DO Settings « CPUT:V1.08_2023-10-10_18:26:03 @
« BOOT: V1.08_2023-10-10_18:26:03 -
+

« Core TEMP: 60.78°C
« VCCINT: 1.0042V

= « VCCAUX: 18062V
Stat Evaluation « VCCBRAM: 10042V
« VCCPINT: 10042V

System Log « VCCPAUX: 1.8040V

* VCCODDR: 1.3535V.

« Available memory: 21071 GB

Device Debug
Recent Event
Relogin |

Fig. 1.2 Device Information Screen

B S A A A S S HE ", R 2 1 S I A

View of real-time data. Click "Real-time Data" on the left menu once. Then the
real-time data of channel1 will be indicated on the right.

"R " WUIREE e EE, B oke BRI

"Channel select":Switch to the other channel to check data. Click "Reload" after
switching to confirm your choice.

"R R RRAR RS 1 S HHE A il xls A IR AR, BRUBR B SR A PR BT I
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.

"R "R EOR" AR BRI VI o sdE . ik 1.3
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"Basic data", "Power", "Energy", "Harmonic" and others: Make a switch to check

other data as shown in Fig. 1.3.

O] [ apviensoo pover ity on x| - 8 x
& G A& F=s| w2isssymanas 2 a A w @lm @ 5 2 o
APView500 Power Quality Monitor a
Acrel Electric Co, Ltd a
== B0 | R | BREERE | FATH ¢
[ -«
t
o]
RERE EnR s [
- == us [ s [ e [ #m == [n] B [clen
FrHRE Err) Z 35790V BERE 2786 2342 [0000] A &
EREH ERz 2205 | 2546 | 2518 | % | | ez [0026] 0040 [0
BHE iz 0,000 | 0000 | 0000 | % | |mxiemmme|7.382]13.554] W
FAREE REREEE | 1651 | 1462 | 1718 | % | [mwmmmme[1800] 2315 [0 +
WoEREEE | 0065 | 0082 [ 0069 | % | | swmmmme [7599]13.750)
RE SEEETE 1652 | 144 | 1720 | % | |[emmmmmel0os| 1325
Eoes 0058 | 0069 | 0058 | % mesEE [1.469] 1748
SR [T 422 | 1424 | aze wiEme_[1112] 11161056
BIER NN KR 564 x
=3 WEZ(10min)__| 0265 | 0000 a7 n
SBERE(10min) | 0100 | 0.000 0014 n
| gtz BREHAE(0min)_| 1820 | 0103 50609 %
@EEIAEEhoun | 1774 | 0113 0893 %
[Ttemi2 EEERAE(0min_| 0112 | 0119
= KRR Ehoun | 0130 | 0.120
FE EEzDsaREGOmnD] 2 | 1 T
BARERE(1Omin) 0303 0354 | %
SERYEfE 0041 [ 0041 [ 0052 | %
R ERR (1 0min)| 0150 s
ERER o S000757 e
TOSRER 23366
R 0.008 He
ERaE 235505 v
A 035 v
e [ v
REFTRE [5G %
TR 0061 B
@
Kl 1.3 FEACHE 7
O | [ APvienso0 Power Qualty Mori x | = - s x
€ C A F==s | 192168969/manasp 2 a AT Gl B | @ Elo

APView500 Power Quality Monitor
Acrel Electric Co, Ltd

Device Info S ‘Alarm state

| Chamne! select: TR el
Real-time Data| | [Generate ExceL RiData P rergy roset

Device Config ®
Voltage data Current data o
DO Settings Parameter Parameter wl .
Volt: itude V. Magnitude of current 2784] 2340 [
Comm Setup Over-deviation 2203 | 2384 [ 2391 | % | [Total demand distortion(TDD) [0.026] 0.039
Under-deviation 0000 | 0:000 | 0000 | % | | Total odd harmonic distortion [7.324[13.3720. o
[Clock Sefiings | Total even harmonie distortion 0066 | 0,075 | 0068 755013 580[0.000] %
Total harmonic distortion(THD) 7663 | 1510 [ 1810 0567] 1324 [0.000] %
[Waveform Record] Total interharmonic distortion 0059 | 0068 | 0.059 1500[ 1749 [4152]
Crest factor Tats [ 1aar | 1427 Wavetorm factor ___[1.113] 1.117 1,099
Event Info Waveform factor A [ 1412 [ 12 1T component 1563 A
Relative voltage change(10mi 0300 [ 0285 [ 0312 | % 12 component 1417 A
Stat Evaluation Rate of occurrenc i 0200 | 0200 | 0.400 |minA(-1) 10 component 0015 A
——— gle pl ge short-term 1820 | 0.105 | 0.128 12 unbalance ratio 90663 %
{System Log ingle p ¢ long-term fi T 1774 [ 0113 | 0123 10 unbalance ratio 085 %
[Device Debug| Tlicker severi im| 0131 [ 0117 | 04125
Phase-to-phase voltage long-term flicker severit 0130 | 0120 | 0126
[Recent Event| Occurrence times of [ O )
Valus of maximum voltage fluctuation(10min) 0000 | 0000 [ 0244 | %
Relogin Value of steady state of voltage i i 0000 | 0000 [ 0054 | %
Total time of voltage changes beyond threshold(10min) 0000 s
Frequency 50.00757 Hz
Counter of 105 frequency 2335
Frequency deviation 0008 Hz
U1 component 235302 v
U2 component 0265 v
U0 component o0t v
U2 unbalance ratio [XIE %
U0 unbalance ratio 0043 % !
@

Fig. 1.3 Basic Data Screen
"SRPOCHE" B e S B SRBSCE", FRE R R SRS, W AR Z LR
Waveform Record. Click "Wave Record" on the left and select the corresponding
Events to check the recorded waveform.
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User Settings
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Waveform Record
Stat Evaluation
Device Debug
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172226099/mainasp A G om

APView500 Power Quality Monitor
+ Acrel Electric Co.,Ltd

SURTH: [PQMonitor_POM1_002434 20231023 161630_112datv] EEV{F SUEVEE
IERETIEL: 23/102023,1816 31 112211 BRRETIEL: 23110/2023,16.16.38 112158 BiERES: 65 097 ms

ub(BEETE):

uCEERT(E):

OB E):

BT o 00104

ib@EaTE):

(BRI

i0(BRa(E):

[ 57 727032

UB(A&31E):

UC(HERE):

U0

LYEEr 0 000522

B 1.4 PR

x B8

172226099/maina: Ao QDB

APView500 Power Quality Monitor
+ Acrel Electric Co. Ltd

Comtrade file: [PQMonitor_PQM2_000185_20221207_080544_749.datv| CFG file DAT file
Record time: 077122022, = Trigger time: 07/12/2022,08.05:44 749699 Time offset: 33 424 ms

Vertical expand Move up
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Fig. 1.4 Waveform Screen
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2 FREH

2 Technical parameter

2.1 T1ERIR

2.1 Power supply

HEH - AC/DC220. AC/DC110VELDCA48V;
RVFWZE: —20%~+20%;

DiZH#E:  AKT15W;

Rated: AC/DC220, AC/DC110V or DC48V
Permissible deviation: -20%-+20%

Power consumption:<<15W

2.2 R REIREIN

2.2 AC current

2.3

BANTT: RS
BUE(EIn:  SAELIA;
WEJEHE:  0~1.2In;
DN HFE: AKTF0. 5VA/
MBS 1 2In ELETAE;
205 AE FLI FC VR Lo
Input mode: Current transformer input
Rated: 5A or 1A
Measuring range: 0-1.2In
Power consumption: <0.5VA (single phase)
Overload capacity: 1.2In, continuous working

20 times for 1 second

DR TN

2.3 AC voltage

AT R EIRSRN

Wi EUn:  57.74V/100VEL220V/380V;

MEFEE:  0~1. 2Un;

DR JH FE: AKTF0. 5VA/ %

ARSI 1. 2Un FELETAE,
AEHUE B SOV s o
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Input mode: Voltage transformer input

Rated: 57.74V/100V, or 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 FFREMAN
2.4 Digital input

BUEME:  AC/DC220V. AC/DC110VEiDC48V;
ATT: IR, AR A
Rated voltage: AC/DC220V, AC/DC110V or DC48V

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

HUbiZgdr:  =100007K;

Ry JTEIETER A

Pl <4000WIk <384VA;

SEAHR:  HE8=16A(AC250V/DC24V) , FEAT (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
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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 Monitor accuracy

R I)fiE Basic functions 5T Accuracy
LA R £01%
RMS Voltage
HLIR A 2 £01%
RMS Current
LSRR %:,jjc;, S%%EEJ% £0.2%
R 10.5%
Power factor
el 0.5 %%
Ep+,Ep-,Eq+,Eg- Class 0.5
H, s i 22 0%
Voltage deviation
= :% Pl +0.001Hz
:ﬁ% g, Frequency deviation
28 —wrrw y REATHE £015%
Three-phase oltafge unb/a!ance
unbalance LA T +1%

Current unbalance

21% : xZE+5%;

wETE A x 100%
T e When 1% ,the erroris +5%.
063 Uk P R R0 ’ °
(- }_\) Harmonic voltage Error calculation: —— x 100%
Harmonics
RMS N
(2nd -63rd) <1% : #Z+0.05%;
WETE AR —— % 100%

When <1% ,the error is £0.05%.
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Voltage fluctuation

Error calculation; —— x 100%
23% i%§i5°/o;
RETE AR —— x 100%
When 23% ,the error is +5%.
Nrag iy 7 E _
Eﬁﬁmﬂ,j}zﬁ)m error calculation: x 100%
Harmonic current
RMS <3% : ®#ZE+0.15%;
RETE AR —— % 100%
When <3% ,the erroris £0.15%.
Error calculation: —— % 100%
21% : iRZE+5%;
WEITHE AR —— % 100%
When >1% ,the error is £5%.
TS R A 2 B
%Elﬂléﬂ}iﬁxﬂﬁ Error calculation: % 100%
Interharmonic
voltage RMS <1% : %%+0.05%;
WEITHE AR —— % 100%
When <1% ,the erroris £0.05%.
EIREEY53 _
(0.5-62.5 1K) Error calculation: x 100%
Interharmonics 23% : EE+5%;
(0-5th to 62.5th) B AR, ——— x 100%
When 23% ,the error is +5%.
25 Ty 7% _
Eﬁmlﬁ.@}zﬁ)&{ﬁ error calculation: x 100%
Harmonic Current
RMS <3% : R%%E+0.15%;
WREE AR —— x 100%
When <3% ,the erroris £0.15%.
Error calculation: —— % 100%
T
| FATEE 2 5kHz~8.9kHz
Higher harmonics
< ‘}\ A
%El?}“i 5%
Voltage flicker
R +0.2%Un
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it £0.2%Un
Rapid voltage changes
F-Bl P E I R AT A
Manual/Timed record Settable sampling points/ cycle
F, LS BT B ME(E R 25 /N F20.2%, B [Hi% 25/ F+20ms
Voltage dip Amplitude error: <+£0.2%; time error: <+20ms
HRA FL IS B T IEE R 25 /N F20.2%, B [Hi% 25/ F+20ms
Event type Voltage swell Amplitude error: <£0.2%; time error: <t20ms
2 i I o1 WG {122/ 740.2%, W% /) T£20ms
% Q@ Voltage interruption Amplitude error: <+0.2%; time error: <20ms
&2 philr i W T £0.2%, BRI BZ/NT £1 ik
g Inrush current Amplitude error: <+0.2%; Time error: <20ms
g P TP 1024 £/
EJ Temporary event record 1024 points/ cycle
CEVER Z
o) i 20us
© Transient voltage
= v bR
2 Transient voltage 20us
w2 ansie 9
g I 5 S 1024 2i/J i
Transient event record 1024 points/ cycle
SIS REE . £ 1ms, b sy B R B £15/24h
IRIG-B Absolute timing accuracy: £1ms; clock
v 2 accuracy: +1s/24h
& E SR AT +1ms, AR Sh<F B R EE£ 15/24h
SNTP Absolute timing accuracy: £1ms; clock
accuracy: +1s/24h

e R U bsfRd e, Ty AbRFR .

Note 1. Uy-nominal voltage; Ix - nominal current

VE 2: Un 9% h R (1)) I R R SEBRl B8 s Unee 3 (1)) VAR FL S 4 5 M

Note 2. Un—measured harmonic/ interharmonic voltage of cycle h; Uny-given harmonic/

interharmonic voltage of cycle h

VE 3: TN h (1)) R SE PR IR B T 958 0 TR ) R U 45 E A

Note 3. In—measured harmonic/ interharmonic current of cycle h; Ix-given harmonic/

interharmonic current of cycle h
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2.8 IkIEIRIE
2.8 Reference standard
GB/T 14549 HigeffiE A FH M

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

GB/T 18481 Hfe o i 2 I i At s AR 2 R

GB/T 18481 Power quality—Temporary and transient overvoltages

GB/T 19862 HifeitE Wil v & FH 2K

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

GB/T 12325 Hifgliii el Ik fovr i 22
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 Mg =ML R VFA T ;
GB/T 15543 Power quality—Three-phase voltage unbalance

GB/T 15945 HifEiiE I RGUIF fo vF e %2
GB/T 15945 Power quality—Frequency deviation for power system

GB/T 24337 HaelfitE A H H M A

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

IEC 61000-4-30 F,fit i il 2 7 v

IEC 61000-4-30 Power quality measurement methods

IEC 61000-4-15 [NAR{X-DhREATBEHHIIVE ;

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

GB/T 17626.2 HiiiH% RIGAMEH A # i BBt iR
IEC 61000-4-2 Electromagnetic compatibility— Testing and measurement techniques—Electrostatic

discharge immunity test
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GB/T 17626.3 e WM ELAR S # I 4E N HTt R ;
IEC 61000-4-3 Electromagnetic compatibility— Testing and measurement techniques—Radiated,

radio-frequency, electromagnetic field immunity test

GBI/T 17626.4 Hifgiakas RIGFIEHAR A PO BEAR Bk BT A i
IEC 61000-4-4 Electromagnetic compatibility— Testing and measurement techniques— Electrical fast

transient/burst immunity test

GB/T 17626.5 HLEFH#A WIRAMERA IRIEET )L ; IEC 61000-4-5 Electromagnetic

compatibility— Testing and measurement techniques—Surge immunity test

GBI/T 2423.1 WL LHT/~ IG5 280 RRJE WRA: UR:
IEC 60068-2-1 Environmental testing for electric and electronic products— Part 2: Test methods— Tests

A: Cold

GBI/T 2423.2 WL LT/~ iR R% 28 R ERRB: &
IEC 60068-2-2 Environmental testing for electric and electronic products— Part 2: Test methods— Tests

B: Dry heat

GB/T 2423.4 H THF™= RIS $F2i0 0 W75 5KDbA IR #(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)

GB/T 4208 #}5EHi3 Z (IPRAY),

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

2.9 TIEEREE
2.9 Working conditions

IEH TAEIREE: -10C~+55C;

WAFRZ: -30C~+80°C;

FHXHRE: 5% ~95%;

KAJEJ1: 86kPa~106kPa;

R <2500 K;

Bidragdi: 1P51,

Normal working temperature: -10°C-+55°C
Storage temperature: -30C-+80°C
Relative humidity: 5%-95%
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Atmospheric pressure: 86kPa-106kPa
Altitude: £2500m
Degree of protection: IP51

2.10 2 Mae
2.10 Safety features
2.10.1 BE5RE

2.10.1 Insulating properties

$e B RS2 A BUE 2K BiZE950HZ JIit 1min 4 Zam B, ot 28 AN 2%
WA
Pass the Insulating properties test at 2KV and 50Hz for 1min without breakdown or

flashover.

2.10.2 {5 R

2.10.2 Insulation resistance

FA T i 9500V IR BRI B 2he B I 48 2k A PR, 1E 3 a3 R T & 5 %
[l % 46 2% F BHL AN /N T-20MQ.

Measure the insulation resistance with 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.

2.10.3 HiFEE

2.10.3 Impulse voltage

FEIEF IR T, B 0 YR N Bl S TR N [ml 32 o fl o s ot 3 DA %
[ % 2 1] RE 7K 321.2/50ps  FIbR v R FEL AR I o L T 6, T i K00 L IR 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

Y ELNAE R ZGBIT 2423.9-2001 MUEIEEIEAKY . WIEE+40 T2, HIXE
FE(93£3)%, WU FIJ948/NT, {ERIGLETRATZ/NN Y, FHS00VELFIKRE, Mtk 513
4 o R 3 1510 o D20 S5 2 1) A B TR 0 B 2 1 4 s
BEAANTA5MO: AR R SFE S T 7 3 3 o PR AEL 755«
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https://context.reverso.net/%E7%BF%BB%E8%AF%91/%E8%8B%B1%E8%AF%AD-%E4%B8%AD%E6%96%87/insulating+properties

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 BRI MR St RE
2.11 EMC and mechanical properties
2.11.1 R A MERE

2.11.1 EMC performance

. e b 2 ) s v FERESE S
I AR Tt 5
Corresponding Test
Test Name Standard Number
International Standard Level
[N GERT 7R H 4
GB/T 17626.2-2018 IEC 61000-4-2:2008
Electrostatic Discharge Immunity Test Class IV
SR L R I S U B R
4 4
Radiated, Radio-Frequency, Electromagnetic Field GB/T 17626.3-2016 IEC 61000-4-3:2010 I
Class IV
Immunity Test
R PRI R AR K P U R L 4
GB/T 17626.4-2018 IEC 61000-4-4:2012
Electrical Fast Transient/Burst Immunity Test Class IV
IR G LR G 4
GB/T 17626.5-2008 IEC 61000-4-5:2005
Surge Immunity Test Class IV
ST RN A% AR PRI E &% 3
Immunity to Conducted Disturbances, Induced by GB/T 17626.6-2017 IEC 61000-4-6:2013 ‘I ’
Class 11l
Radio-Frequency Fields
LA B 205 4
GB/T 17626.8-2006 IEC 61000-4-8:2001
Power Frequency Magnetic Field Immunity Test Class IV
Pt H 7 R R e B A r s R A R T4 P ik N
e
Voltage Dips, Short Interruptions and Voltage Variations GB/T 17626.11-2008 IEC 61000-4-11:2004
Pass
Immunity Tests
PRI 2595 4
GB/T 17626.12-2013 IEC 61000-4-12:2016
Oscillatory Waves Immunity Class IV
LR LS NI ) H T L A A e R L AR A B b
S5 iy
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
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2.11.2 HlHIRED

2.11.2 Mechanical vibration

$¢ B e 2 GBIT2423.10 1 HILE AR BN i A BE 758 .
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 Mo

2.11.3 Mechanical shock
e EHREKZGBIT2423.5 HAIE ki e B2 1058
The device can pass the shock response test 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

PERMIRAN LR, HAE () R b 3.1 Frondrfl, PR EZE 3.2 i
ARBANITALY, BERPEEAREEEAE (5F) AmR. AR e R 2 e NIR2Z L, (8% & 42
FEAE OBE) ko

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, insert screws and tighten them to fix this device.

g 216.6
209. 6

©°® @ |

[E\E 7. =) A\ S —

268. 5
190. 5

O &® & ®
e®
[] @@ @

o APView500 [®) /4
Power Monitor

270. 4
190. 5

266. 4

(b%

155. 5 \

170.5
57 oo olo | 170.5 |

K 3.1 AMEEITALRSTE

Fig. 3.1 Outline and size diagram

3.2 wHIREK
Fig. 3.2 Installation diagram
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3.2 & &him ¥ [

3.2 Back terminals

485A1
485B1

485A2
485B2

GPS+
GPS—

2327
232R

a] 0

i

><
(\]

(o 03%]6)6“&(»t0»~ @

— = =
DO — ©

ENT

ENZ

ENS

X1
AN
O | @
@ | @
® | ®
@
@ | W
w | @
@ | W
©® | ®
U Jout
X1

S

17 1UA
18 1UN
19 1UB
20 1UN
21 1uC
29 1UN
23 100
24 1UN
25 2UA
26 2UN
27 2UB
28 2UN
29 2UC
30 2UN
31 2U0

2UN

1IA

11B

11C

110

21A

21B

21C

210

DO1+
DO1-
D02+
D02-
DO3+
DO3-
D04+
D04-
DO5+
DO5-
D06+
DO6—
DO7+
DO7-
DO8+
DO8~—

D09+
DO9-
D10+
D10-
D11+
D11-
D12+
D12-
D13+
D13-
D14+
D14-
D15+
D15-
D16+
D16-

M?

o
= |© o N oo e o — | @ E;

CO [ |O (U1 W [ DD =

Nel

—
(]

—
—

—_
Do

P E

—
o

—
[N

—
ol

—
(op}
)

L

=L
17
18
119 |
20
21
22
23
24
25
26
27
28
29
30

31

%D

<
_J

—
—

13
14
15
16
17
18
19
20
21

22
23

<
N

wm.—n.

4 Y

B

‘\/

J

- DI1
DI2
DI3
DI4
DI5
DI6
DI7
DI8
DI9
DI10
DI11
COMA

J

DI12
DI13
DI14
DI15
DI16
DI17
DI18
DI19
DI20
DI21
DI22
COMB

\ L/+
N/-
NC

" EARTH

K 3.3 151 &

Fig. 3.3 Back terminals
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WS

Terminal

ik

Description

X1

[l 1 =AHEREA: 1A, 1B, 11C
[li% 1 =AHHESHA: 1UA. 1UB. 1UC
[ 1 % LA 110

[1#% 1 % RRHA: 1U0

[l 2 =AMHHEGHA: 21A, 2IB, 2IC
[\l i% 2 =AHHEEHIA: 2UA. 2UB. 2UC
[ #% 2 7 LA 210

[ 2% 2 %7 AUR A : 200

3-phase current inputs of channel 1: 11A, 1IB, 1I1C
3-phase voltage inputs of channel 1: 1UA, 1UB, 1UC
Zero-sequence current of channel 1: 110
Zero-sequence voltage of channel 1: 1U0

3-phase current inputs of channel 2: 2IA, 2IB, 2IC
3-phase voltage inputs of channel 2: 2UA, 2UB, 2UC
Zero-sequence current of channel 2: 210

Zero-sequence voltage of channel 2: 2U0

X2

% 1 B% RS485 #:11: 485A1, 485B1
% 2 % RS485 #:11: 485A2, 485B2
X (RIG-B X #0130 : IRIG-B+, IRIG-B-
RS232 #:E 4y 4z 11: 232T. 232 R

The 1st RS485 port: 485A1, 485B1

The 2nd RS485 port: 485A2, 485B2

Time synchronization port (IRIG-B): IRIG-B+, IRIG-B-
RS232 device maintenance port: 232T, 232_R
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X4

YR X4.1~X4.2
Hedh . X4.4

(BB RN E S )
Aucxiliary power supply: X4.1~X4.2
Ground: X4.4

(Please ensure grounding during installation)

X5

g% N: DI1~DI11,DI12~DI22
COMA } DI1 Z D11 {5 5 S
COMB 3} DI12 % DI22 fffz 5 /A JLug

Digital input: DI1~DI11,DI112~DI22
COMA — The common terminal of DI1 to DI11
COMB — The common terminal of DI12 to DI22

X6

ks til, b DO7. DO8. DO15. DO16 JyPUZH ¥ A 4k f ds fi £,

HAb v E ks, DO16 NEEE R H M,
Digital outputs.

DO7, DO8, DO15, and DO16 are four sets of normally - closed relay

contacts. The others are normally - open contacts. DO16 serves as the

abnormal output terminal of the device.

Eth1
Eth2
Eth3

DYNCEAR
Ethernet port

usSB

USB 4t 1

USB maintenance port
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33#FEEARN
3.3 Wiring

AB30 FU1 2X:1

TAla APYlew
A411 1X:1 lla
Alb B411 1%:2 X1 1ib xT.2
AIC 0411 1%:3 XT3 1ic X4
N4111X: 4 xts X6
= TAIN . 1
Ay L401 1X:5 mo
N4011X:6 X1.7 X1.8
- 3.5 3CT HiHEk
Fig. 3.5 3CT Current wiring
A APView
A A1 1X:1 Tla
X1.1 1b Xi1.2
2&0411 1%:3 X1.3 1ic Xi.4
= TAIN X1.5 X!i.G
. 1lo
£~ L4011X:5 LA
N4011X:6 XI.7 ___X1.8
- 3.6 2CT Hijiifsk
Fig. 3.6 2CT Current wiring
APView
1Ua

B630 (17 2X:3

&— —8
X1.17 1Ub X1.18

s  —=
X1.19 1UcX1.20

1

L630 2X:7

s —=
X1.21 1UoX1.22

N600 2X:8

X1.23  X1.24

f
E 0630 (U0 25
i
;

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




APView

A630 U1 2X:1 1Uab
— o_cwv)_o_
S X117  xta8 1]

B630 U2 2x:3 | 1Ubc
o X119 Xi20] ]

C630 U5 2X:4 I 1Uca
X121 X122

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, HELIA RIFMEL. Kb, RERBMAFFHEE. KEAE X4 w1 ERf
HH T X4.4 (BREON EARTHD |, AZUHA/N T Amma e F i 5 28 (5 4 0 1) 3 %31
R AT SRS

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 X4.4 (label: EARTH) is provided at terminal X4, which must be

reliably grounded with a 4mm? or bigger grounding conductor (yellow-green).
3.5 R
3.5 Power supply

P B RSB E R YRR, SCRFAC/DC110V. AC/DC220VAIDC48YV —FhHilts (%
), TAFVEHE(80% ~120% )AUE E . RS E L HRT, AU E M i, LA
TR B SRR AL B S I 1 r R VE B — B, B bR E

This device can work at the rating of AC/DC110V, AC/DC220V or DC48V 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 device

to prevent damages to this device.
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3.6 =B A O 58
3.6 Analog input

B I AZ I R AL [ g 2B T 5 SR AR AN /N T2, 5mm i) (bR 1) R A IE R R B L AR HY
LA N AL, e B 1 R 22 A U SR A T AT R, AT LRSS B IR BRI s 5
It EEL I [0 5% 406 250 FH T 5 IR 32 R /N T B mm2 [ S 2R E R Z B AR I BN 3 T AL

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.
18 s O R

3.7 Communication port

3 B HRUE3AN LUK B RN [TEth1. Eth2. Eth3, 4351410/100MM 1 CRAT HeAH )
E) » KHIRJAGE . B E 21 RS4855 1TIH % [1485A1/B1, 485A2/B2, 3 #F300~
57600bps, 8 THIEHZ I 176 H BE o £ 28 AR = i) Sk

This device is equipped with 10/100M Ethernet ports Eth1, Eth2 and Eth3 (with phase
switching function) using RJ45 interface. There are two RS485 serial communication ports,
i.e. 485A1/B1 and 485A2/B2, within the range of 300 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)

PFEMANZ LA TR LEDIERAT . 2 AUSB/LIOK IGES 1. 25 B AR
M5~ RLCD, 70713 48007480, W LR /msKit #dl. HAERR . Frcs. /M EE.
RYUE. REE RS .

The HMI of this device include a LCD, LED lamps, buttons and USB/Ethernet
maintenance port. The 5" color LCD with a resolution of 800*480 shows metering, power

quality, events, parameters, system setup, Debug and other data.

800%480 Hidbib v | i
| LED ffrk]

— | RN

e — —
UsB Il | —— T
g | —

800%480 LCD [—

LED

___ | Cursor movement

USB port |——
Enter
Esc I |
APView500
Power Monitor e
Ethernet port |~ %

Fig. 4.1 Front Panel
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4.1 3%4¢

4 .1 Buttons
R 41 T REU
Table 4.1 Function Description of Buttons

Eiza3id FEIhRE Eiza3id FE IR

Button Main functions Button Main functions
i) _b A2 Bk PR el B 1 K I1) 7 % 51y 356 00 B8 0 TA] A1
A Select the one above or | Select the left one or scroll
increase the value to the last screen
] " A% 2l B B 7] A5 % Bl 398 0L B8 0 1] i
v Select the one below or > Select the right one or scroll
decrease the value to the next screen
IR [A] PR
ESC
Return + Reserved
. i _ e
Reset Reserved
N @M.
Confirmation
4.2 HARIERAT
4.2 LED lamps

LED AT HRAE/R 3 E RS ATIRA . EITVIRAS A L RE i = 4645
LED lamps indicate the running conditions, communication conditions and power

quality indexes.

*® 4.2 TG DIREVL ]

Table 4.2 Function Description of LED Lamps

B e FRRAT & X
Name Color Meaning
BATHROR TS PE BT N LR
Run Green Blink when this device is running
HHUIRE ox e B w5
Communication Green Turn on during communication
HAHEM AN MR T BFE. Fmir, s RS
Dip/Swell Red Voltage swell, dip, interruption and transient voltage/ current
B A 22 4L R X 435 TR
Frequency deviation Red Power frequency beyond the limit
e I i 2 - %Eﬁﬁﬁﬁﬁ\%ﬁﬁéﬁ¥%
Voltage deviation Red Voltage RMS beyond the limit and negative sequence voltage
unbalance
IR A% R R 4L P, H PR AR Bk B
Flicker Red Voltage flicker beyond the limit
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TEBERER

Harmonic

7.
Red

RIS FEL D A M VRGBT RE BB R P 3 K £ 4 I PR
Total voltage/current harmonics beyond the limit, each
harmonic beyond the limit, odd/ even voltage harmonics
beyond the limit

HEAW

Unusual

7.
Red

BE T

Abnormal running

4.3 IR SR
4.3 Quick navigation

iy
i
4t
=
&
s
)
T
-
o
Pl
&5
=
iz
bd
i
s
I

ELET:

Enter‘ Esc Enter‘ Esc Enter Esc Enter Esc Enter Esc Enter‘Esc
[2Emi | [ ww | EEETd A5 | [amign ETLL
EXEA [ % | e ELrTEd EEX Tl | e e 4
| xeH | IEETH IfFAE | R BRE| BRMEL | | 8w
IR [ 0 e AT

[ wee | FEE]

S v/ mz]

Kl4.2 i SHis =K

Home

Main menu

Ente. Esc

-

Metering

@ Power Quality @

\ g
-
«
-

Events, Parameters

g

«

Debug

Ente Esc

@

Ente Esc Enter Esc Ente Esc Ente Esc

Nd
-
A
@

Enter

Q

‘Voltagelcurrent ‘

‘ Harmonics ‘ ‘ Sag/Swell ‘ Basic Parameters ‘ {Communication‘

«‘ Zero Callbratlun

S

«
-
A
-

0

‘ Real-time Waveform ‘ ‘Harmonic Puwer‘ ‘ Steady SOE ‘ ‘Func(ion Parame(ers‘ ‘ Display ‘ ‘Amplcal»bratlon
‘ ‘ ‘Inlerharmcnics ‘ Run Log ‘ DO Configuration ‘ Information ‘ ‘ DO Test ‘

S

Harmonic Energy ‘

v v
@ )i
3 8

S

m
g
2
B

Fluctuation/ Flicker ‘

@

A

I
E]

" Unbalance/ Deviation ‘

Fig. 4.2 Quick navigation
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4.4 ${FULRA
4.4 Operation instructions
441 £F|E

4.4.1 Home

PE WG, BN 35 R R SN A% (A% S LR R S AR A
IR . BAEMAL RSFHALONN . FA AR EOVREEFALH, A
"HIF LR R AR R IHAGE S .

After it is powered on, this device opens Home automatically. Home mainly shows the

real-time RMS voltage/ current and phase angles of each channel, channel frequency,

number of dip/swell events, number of steady events and time. The number of events at

the lower right corner is the number of unviewed events, which can be cleared after

entering the "Event" menu.

AE

1UA 0.009V
0.037V

0.000V
0.000V
0.000V

2022-12-19 1(:56:23

RMS

0.009V
0.037v

0.000V

0.000v
0.000V

2022-12-19 10:56:23

A
0.000°
0.000°

0.000°
0.000°
0.000°

Phase

0.000°
0.000°

0.000°
0.000°
0.000°

APView500

A¥E

0.009V
0.037V

0.000V
0.000V
0.000V

K43 F50mE
APView500

2UA
 2uB
~2uc

| 2IA
21B
2IC
210

RMS

0.009Vv
0.037v

0.000v

|

|

|

'~ 0.000v
|

' 0.000V
|

|

Fig. 4.3 Home
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0.000°
0.000°

0.000°
0.000°
0.000°

Phase

0.000°

| 0.000° |

0.000°
0.000°
0.000°

SEE YR
1 | 50.00Hz ‘

2 :50.00Hz |

Line Freq

1 | 50.00Hz ‘
2 | 50.00Hz

Dip/Swell: 0
Steady: 0



442 X3

4.4.2 Main menu

TR B LN B AR TE" "HACR" "R "REWE" "KE IR
"6 AT, Mk R TSR S OO PR U R s s, RN A S
AR SR TS N B SRR N A . IR, PN ED AT N 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.

88 KEAS

EH FRERRE

L9

ES
EfHER

AonieE

K44 FEH
88 Preview

Voltage/Current

r; Real-time Waveform
sd
Phasors
Metering Power Quality Events
Power

Energy

Ue DI

Parameters System Setup

Fig. 4.4 Main Menu
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4.4.3 SLRTHHE

4.4.3 Metering

FE S B R SN B R B N SN B ST S B S o A R R
SEUE SZANRLS 32 USRS AN N 3

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

"Energy" and "DI".

Fl4. 5 S EHE

Metering

Voltage/Current Real-time Waveform

Phasors

Energy

Fig. 4.5 Metering
4.4.3.1 IR EIE-RERR
4.3.3.1 Metering - Voltage/Current

FL T FELIAL S T P T s A 3s N, A [ B L PR UL RSB SRR S A . A IR AR,
RA T =0 T AR RS R .
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Screen "Voltage/current” will show RMS voltage/current, phase angles and frequency
of each channel in last 3s. If such data is shown in one more pages, an indicator at the
lower left corner will be highlighted.

(1 AAE A AL A3 DLARH R BE SRR 7 Ay ) o

(Note 1. All phase angles of this device are based upon the fundamental phase angle

of phase-A voltage.)

HHE

0.009Vv
0.037V

0.000V
0.000V

0.000V

0.000V

T EIETE S 0.000Hz LWL TS 0.000Hz

K4.6 LS HIR
RMS

0.009Vv
0.037V

0.000V
0.000V

0.000V

0.000V

Channel1Freq 0.000Hz Channel2Freq 0.000Hz

Fig. 4.6 Voltage & current
4.4.3.2 SERTEUE- LR
4.4.3.2 Metering —Real-time waveform
SEI Y S E 2B R R AE R, 12"+ "R DL SRR, 42 BN DAk
PEE, kbR aRr. ® & 429508 AL B C =M, BERERET.
Screen "Real-time waveform" will mainly show the waveform of real-time sampling

value. Press "+" or "-" to select a channel and "A " or " ¥ " to select a channel. The
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selected one will turn white. Yellow, green and red indicate phase A, B and C respectively

and blue indicates the zero sequence.

99.96 V

1UB ellib-aY

1uc

1U0 aaall L
140.30V

11A 4.96 A
11B 5.00 A
11C

110

K4.7 SERFHE

99.96 V
100.12 V

1uc

1U0 144 N~
140.30V

11A 4.96 A

11B 5.00 A

11C

110

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

R P T S 2 i e R ) R R R R I s S TR ) AR A L
PR AN 3/ 22 e v LR AN T T

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 of the selected channel.

%S E DN [, PRSI T A AT BRI R s A

If two channels are monitored, press "A" or " ¥ " at the lower right corner to make a

switch between channels and check data of different channels.

37



1EE HAE
1UA 0.009V 0.000°
1UB 0.037V 0.000°
1uc
1U0 0.000V 0.000°

11A 0.000v 0.000°

11B 0.000V 0.000°

11C
110

BE BERTE  BAAES

mEFE  0.000V 0.238 % 0.2238 %
FF  0.000V 0.293 % 0.293 %
EF  0.000V

Kl4.8 KiEHE

RMS Phase
1UA 0.009V 0.000°
1UB 0.037V 0.000°
1uc
1U0 0.000V 0.000°
11A 0.000V 0.000°
11B 0.000V 0.000°
11C

iy 110 0.000V

Volt Volt Unbal Curr Unbal

Nega 0.000V 0.238 % 0.238 %

Zero  0.000V 0.293 % 0.293 %
Posi  0.000V

Channel1

Switch

Fig. 4.8 Phasors
4.4.3.4 TRTHIIE-ThE
4.4.3.4 Metering — Power

DR G Bon & IS A DI Th3 . BUDIF. DhRRE. AAEDIR . R IR (FRK)E
ﬁj:Eo
Screen "Power" will show active/ reactive power, power factor, apparent power,

harmonic power (fundamental) and other related data of each channel.

AR E IR R B, FE I T A TN BR[0T B
If two channels are monitored, press “<d” or “P” at the lower right corner to make a
switch between channels and check data of different channels.
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B
BITEKW : . 0.000 '

EThThEEkVar 3 0.000
hEREH : | 0.000
AMEETHERKVA | { | 0.000
EiEHETIkwW : 0.000

Kl4.9 Th%

ChannelL1

A
P(kW) 61334 | '
Q(Kkvar) 42.821

PF 0.820

S(kVA) 74.803

Fundam P(kW) 61.659

» Switch

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

DA G B & LS ) IE AT DH"EP+" IERBI"EQ+". RIAA D"EP-". R [A]) 6L
"EQ-". WLIEHLRE"ES"SEHIE(E

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 of each channel.

AR E I [ B, FE A T A TN BR[O
If two channels are monitored, press “<4” or “P” at the lower right corner to make a
switch between channels and check data of different channels.
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B
EP+(KW- h) ' 0.001

EP-(kW- h) 0.000

EQ+(kvar- h) 0.000
EQ-(kVar. h)

ES(KVA- h)

Kl4.10 HifE
ChannelL1

B
EP+(kW- h) : ' 0.001
EP-(kW- h) . 5 . 0.000
EQ+(kvar- h) : 0.000
EQ-(kVar. h) . .

ES(KVA- h)

Switch

Fig. 4.10 Energy
4.4.3.6 EEHHIHE-FFN
4.4.3.6 Metering — DI
TR IR ERA MBS PPIRES, AR RN"E" TR RN
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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Fig. 4.11 DI
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444 BERE
4.4.4 Power quality

FEE SR O PR AR R S N AR R S . FRR TR S R B I
TH T AT RN TR R AT

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".

18 Thsg

EREB B

/=

K4.12 B

=
=
il

Power Quality

Harmonics Harmonic Power

Interharmonics Harmonic Energy

Fluctuation/Flicker Unbalance/Deviation

Fig. 4.12 Power Quality
4441 BEERE-TERK
4.4.4 1 Power Quality - Harmonics

BEN"WEB SRS, BB BARIE L W BER2ADE A, BRI R 2 BT £
T AR MR AR R 5 T BRI IR o 1 R B 7R 2 AT IE 1~6 3K IS A RE . & &
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FAS, T UL 22 A Sk AT R R D) . AEBR ST T, 5 B A A E N 2 i o e,
RGBT EBHTRI, AA2~63 0GRS R .

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
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 20
P8 i R 0.00%
B RETER 0.00%

EHETF 2.729

K 4,13 EREHARE

1 20 30

0Odd THD 0.00% TDD
Even THD 0.00% THD
Crest Factor 2.729 K Val

- CHT/TBL

Fig. 4.13 Harmonics Chart
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B BaE (V) S8FE (%)
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
1
2
3
el 0.000 | 0.000
5
6
7
8
9

i BN

K 4. 14 EWE

Order 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

J 0.000 ' 0.000 0.000

‘ 0.000 ‘ 0.000 ‘ 0.000

| | |
| | |
| | |
‘ 0.000 ‘ 0.000 ‘ 0.000
| | |
| | |
| | |
| | |

L (e N AW N

|
|
|
|
|
0.000 ‘
|
|
|

Press ENTER to turn page » CHT/TBL

Table 4.14 Harmonics Table

4.4.42 BRERE-IERINE
4.4 4.2 Power Quality — Harmonic power

"V D) FR SR A R R % % AL By C = AH 1~63 YU IDIRAE, AR DD
FOBETIIIE . BRI R, R REE. BTN 10 JOERIhE, 120 T
BIEE 1~63 E IR, /e A i IRIKE R SR DT, I, R

Screen "Harmonic power" will show 1st to 63rd harmonic power of phases A, B and C
of each channel. 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 power, the reactive harmonic power, the apparent harmonic power and

the harmonic power factor, press “4” or “p”.
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A (kW)
61.704
0.000
0.000

-0.082
-0.000
-0.001

|
|
|
-0.000 ‘
|
|
|
|

o~ o AW

-0.000

-0.001

10 ‘ -0.000 ‘

j

AR N R

Kl 4. 15 B ThHR

Order A (kW)

[y

61.704
0.000
0.000

-0.082
-0.000

|

|

|

-0.000 \
|

|

-0.001 |
|

o~ o AW

&
h
a
n
n
e
L
1

-0.000

-0.001

-0.000 ‘

j

e
(=

Press ENTER to turn page

Fig. 4.15 Harmonic Power
4.4.4.3 BEERE-EIEK
4.4 4.3 Power Quality — Interharmonics
"R SR LR R 0.5~62.5 IR A1 A RUE K & R
Screen ‘"Interharmonics" will show the RMS and ratios of 0.5th to 62.5th

Interharmonics.
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| B R Ha¥E (V) =8E (%)

| be ' 0.000 0.000

| 1.5 ' 0.000 | 0.000

\ e | 0.000 | 0.000

| 3.5 | 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 ARSI

Kl 4. 16 [H1E D
Order RMS(V) Ratio(%)
0.5 0.000 ' 0.000
0.000 0.000

0.000 ' 0.000

1.5
2.5
35 0.000 0.000

45 0.000 0.000

6.5

0.000 0.000

7.5 0.000 ; 0.000

8.5 0.000 0.000

|
|
|
|
| |
55 \ 0.000 0.000
%
|
|

9.5 0.000 0.000

Press ENTER to turn page

Fig. 4.16 Interharmonics
4.4.4.4 BRERE-TEKERE
4.4.4 .4 Power Quality — Harmonic Energy

"IN L BE S B R N A5 [ B 1 ~ 63 UGB REE, AR BV R RE ES. AR
BE EP. JCUJHIAE EQ. IEF A DIHAE P+, RIAAGIIHEEE P-. IEFJCOIHAE Q+. KAL)
HAE Q-v B —RIRTCIHAE Q1. BRI LA Q2. H=RILIHEE Q3. HNUR
IRICTIHLEE Q4. BRI 10 U0 2" HIAR"HEABITTES 1~ 63 K.

Screen "Harmonic Energy" will show 1st to 63rd harmonic energy of each channel. 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 2nd quadrant Q2 , the reactive energy of the 3rd quadrant Q3 and the
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reactive energy of the 4th quadrant Q4, press“«” or “P”. Each page lists 10 harmonics

data. Press "< " to scroll through 1st to 63rd harmonics.

C
h
a
n
n
e
L
1

B A (kVA - h)
43086
0.0456
0.0042
41.895
0.0122
9.5645

0.0059

2
3
4
5
6
T
8

0.0003

B (kVA- h)
43086 ‘
0.0671 |
0.0042 ‘
41.895 ‘
0.0122 |
9.5645 ‘
0.0059 |
0.0003 ‘

C (kVA- h)
43086
0.0661
1.0042
41.895
0.0122
10.716
0.0059
0.0042

0.7400 0.7740 0.3788

(¥=]

0.0020

i s SR

0.0024 ‘

0.0014 \

> EP EQ EP+

B 4. 17 S0k e

A (kVA - h)
43086

[

0.0456
0.0042
41.895
0.0122
9.5645
0.0059

o =~ oW N

0.0003
0.7400

[
(=]

0.0020

B (kVA- h)
43086
0.0671
0.0042
41.895
0.0122
9.5645
0.0059
0.0003
0.7740
0.0024 ‘

C (KVA- h)
43086
0.0661
1.0042
41.895
0.0122
10.716
0.0059
0.0042
0.3788
0.0014 \

> EP EQ EP+

Press ENTER to turn page

Fig. 4.17 Harmonic Energy
4.4.4.5 BEERE- KN/ INE
4.4.4.5 Power Quality — Fluctuation/ Flicker
"I B TA AR S B S % e it =R R ) R ) S L R TN AR 1
Screen "Fluctuation/ Flicker" will show the voltage fluctuation and the voltage flicker

of three phases of each channel.
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R ' RN
SR (R/min) EAT (10m) KA (2h)

1UA 0.000 0.000 0.000

0.000 0.000

Fluctuation Flicker

Rate(cnt/min) | Pst(10m) Plt(2h)

1UA 0.000 0.000 0.000

0.000 0.000

Fig. 4.18 Fluctuation/ Flicker

4.4.4.6 BEERE-TTE/RHE
4.4.4.6 Power Quality — Unbalance/ Deviation

AP SRR RS B AL By C AR FR /R N W2 AR 2
BRI e RS IRAE . IEFP/VUF I 7 IR . U7/ IR AP . U7/ E P
AT

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 of each channel.

2 M [, PRI A R AR R R D) [m] i A R

If two channels are monitored, press "A" or " ¥ " at the lower right corner to make a

switch between channels and check data of different channels.
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iE{E TR
0.000 A =
0.000 A | 0.000
0.000 A 0.000
0.000 V
0.000 V 0.000
0.000 V 0.000

EfwE (%) TeE (%)
-99.984 99.984
-99.972 99.972
-99.977 i 99.976

50.000Hz LTE S Th—H 0.000Hz

K 4. 19 APl /w22

Sequence Amplitude Unbalance
| 0.000 A
0.000 A | 0.000
0.000 A 0.000
0.000V -—
0.000 V 0.000
0.000 V 0.000
Over- Deviation (%) : Under- Deviation (%) |
1UA | -99.984 | 99.984
1UB : -99.972 : 99.972
1uc ; -99.977 i 99.976

Freq: 0.000Hz Freq Deviation: 0.000Hz

Loopl » Channell

Fig. 4.19 Unbalance/ Deviation
445 EMHER

4.4.5 Events

1E B S IR PR A D R R NG . "HE R SRR S RS
HE "TEHE =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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SR

K 4. 20 Fd 3¢

Temporary Events

Steady Events

System Log

Fig. 4.20 Events
4451 BERE-ETEH
4.4.5.1 Power Quality — Dip/Swell

"HEFEASRR R R U E RIRE T B BRI P = SRR S A A R R S
TR RS PRI S A

Screen "Dip/Swell" will show three temporary event types, i.e. voltage swell, voltage
dip and voltage interruption, and two transient event types, i.e. transient voltage and

transient current.
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HERE: 66

HrediE EHER
2023-06-14 15:41:12 BEEA

; 2023-06-14 15:40:51 ‘ e LR
. 2023-06-14 15:40:51 ‘ ThEnr: £EEm
2023-06-14 15:40:51 - BB - E

2023-06-14 15:36:18 ‘ HHEh: 240
| 2023-06-14 15:36:18 e S4m
2023-06-14 15:36:18 ‘ e : S84
2023-06-14 15:36:18 - B
2023-06-14 15:35:56 | HREENM: B4

K 4.21 BaAHEMSt

Temporary-state Event number:

Timestamp ‘ Description
2023-10-23 14:13:36 U swell location: Qutgoing side
_ 2023-10-23 14:13:36 U swell location: Outgoing side
2023-10-23 14:13:36 U swell location: Outgoing side
2023-10-23 14:13:36 ‘ Voltage swell

2023-10-23 14:13:07 Voltage interruption

2023-10-23 10:32:18 ‘ U dip Location: Outgoing side
2023-10-23 10:32:18 U dip Location: Outgoing side
2023-10-23 10:32:18 ‘ U dip Location: Outgoing side
2023-10-23 10:32:18 - ) Voltage di.|-:-|
2023-10-19 15:42:08 ‘ Voltage interruption

Pagel/24

Fig. 4.21 Dip/Swell

BN R RS, 2 97 IR EE FR S

Wk 4.22 (a) P AR REEMHCT, A M E ‘97 Bl S5 Z R0
SRITPIE, K 4.22 (b)) sy R B B SR . ik 4.23 (a) FisvH
IEETHFEML S, AR M ‘9 7 WM A ZFHCRNBOY, WK 4.23 (b)
NN LIS T T L PR AL SRR -

Press "A" or "V¥" to select an event and press "< " to check the event details.

As shown in Fig. 4.22(a), the voltage dip event is recorded, and the waveform of the

event can be viewed by pressing the "d " as shown in Fig. 4.22(b).As shown in Fig.
4.23(a), the voltage swell event is recorded, and the waveform of the event can be viewed

by pressing the "d " as shown in Fig. 4.23(b).
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B T P

FréamtiEl:  2023-10-23 10:32:18 RE&HS: 1
EhfESEEY: ik ElE5: 1 #fi1: UAB UBC UCA
HPEREE: 8.669 V 15.01%

Tl 49.071 V 84.99%

FrapdiE: 0.037 S

SEMI F47

Kl 4.22(a) HLEEFEMF

Voltage dip

Start time: 2023-10-23 10:32:18
Action type: TRIGGER Channel:1 Phase: ABC

Depth: 8.669V 15.01%

Residual voltage: 49.071V 84.99%
Duration: 0.037s

SEMI F47

Fig. 4.22(a) Voltage dip

-8

Kl 4.22(b) HLEEFHEIE
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Fig. 4.22(b) Voltage dip waveform
BEEH

FFéaBdiEl: 2023-10-23 14:13:36 REES: 5
ENfEEA: ik E&: 1 #Efi: ABC
BAfE: 64787 V 112.21%
Figgndial: 0.035 S

Kl 4.23(a) HLIEETHHM

Voltage swell

Start time: 2023-10-23 14:13:36

Action type: TRIGGER Channel: 1 Phase:
Maximum voltage magnitude: 64.787 V 112.21%

Duration: 0.035 s

Fig. 4.23(a) Voltage swell
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Fig. 4.23(b) Voltage swell waveform
44511 BEEH-EE/ EFIREN

4.4.5.1.1 Dip/Swell-Dip location

B B/ TR E LD RE R 1 I € oS R/ T SR A BT % E I ST B
FeAa S HEBRE B/ T B, 12D REX b o BT R/ T 51 RS R R U 4 gy B O
PEAERT, RIS A BT i Ao i 27 58 AR DA OQ FLRE T B . 4. 2400 110KV AL
R YEAPViews00 L E 7 52, AU BEAE LIOKVHELE . 10KVEELE . 0. AkVHELR, 4k daJR 8] 4/
ETEIS, I BT BT R/ 2 T B0 A AR AE LTORVANIE /2 10KVNIE 20, 4kV .

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 is the configuration scheme of APView500 in the 110kV power
supply system.The device can be installed in 110kV inlet, 10kV inlet and 0.4kV inlet.When

54



voltage dip/swell occurs, it can help to determine whether the location of voltage dip/swell
occurs on the 110kV side or 10kV side or 0.4kV side.

S BGIBVRTLVEE i o & AV E Y N SN € VY (R AR TR A
RAGE E AT FI o3, DA € & B/ THIR AL T 2R pg N s BR 2l . 4nf&l4. 25 (a) - (b)),
I3 e S H I T e/ B T A ST

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 4.25(a)-(b), the voltage dip/swell positioning interface

are recorded, respectively.

APView500 APView500
1104106V 110/10kV
APView500 - T APView500

i "i a
é

APViewaJB4Y APViewsoo & 1004k
e -_F
— L
(w) ®)

Kl 4.24 110kV fEH R4 APView500 At & K
Fig. 4.24 APView500 configuration
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HREEM: LB

Froaatial: 2023-10-30 11:14:41

EIfESER: MR W 1 #afii: ABC
A U(RBE): -20.000%

AR(EEFH): -50.000%

AX(®E4H1): -70.000%

Kl 4.25(a) HI M Pl E -2k Nl

U dip Location: Outgoing side

Start time: 2023-10-23 11:14:41
Actiontype: TRIGGER Channel:1 Phase:
AU(voltage): -20.000%

AR(resistance): -50.000%
AX(reactance): -70.000%

Fig. 4.25(a) Voltage dip location-outgoing side
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BAEN: &RM

FrYREdiE]: 2023-10-30 11:14:39
EfERR: ik Wi 1 HafiL:
A U(EREE): 20.000 %

A R(HFH): 5.000 %

AX(#EH1): -15.000 %

Kl 4.25(b) HI B THlEE A -2kl

U swell Location: Outgoing side

Start time: 2023-10-30 11:14:39

Actiontype: TRIGGER ChannelL:1 Phase: ABC
AU(voltage): 20.000%

AR(resistance): 5.000%

AX(reactance): -15.000%

Fig. 4.25(b) Voltage swell location-outgoing side

44512 EXEH-SREMZED
4.4.5.1.2 Dip/Swell-ITIC and SEMI F47 Curves

B E FATITICHISEMT FAT i &3} HL AT B2 A BEAT R B /3 Hr,  TTICHTZE AN
SEMT FAT 25 AT 75255 B i FL i LT A5G . ITICHRZR £ B AT W B R FH. B Pk S iy
oy, W T ITEEAT Mk SEMT FATHEAL T 2R E 0 2T P Jamf i o0 A, & T2 34k
AT, A4, 26 (a) . 4.26 (b) Fron s o s B X B (K TTICHISEMT FAT il 2k

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
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)
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and 4.26(b) show the ITIC and SEMI F47 curves corresponding to voltage

respectively.

0.001c 0.01c 1c 10c 100c
0.02ms ims  3ms 20ms 0.5s5

Botk: 30.66% F4ERtiE: 0.151s
K 4.26(a) ITIC 75 7 Fi th 2%

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

Percentage: 0.04% Duration: 37.616s

Fig. 4.26(a) ITIC Curves
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SEMI F47

100
90
80
70
&0
50
40
30
20
10

0

0.01 0.02 0.05 0.1 0.2 0.5 10

BSk: 30.66% Fr4EmfiE]: 0.151s

K| 4.26(b) SEMI F47 75 2. )& i £;
SEMI F47

0.02 0.05 0.1 0.2 .5 1 10

Percentage: 0.04% Duration: 37.616s

Fig. 4.26(b) SEMI F47 Curves
4452 BEERE-RESEH
4.4.5.2 Power Quality — Steady Events

FSFMOTHERE. MR mZE. BRSNS NAZ. W/ K. S PEERsih
MFM. HEFH LS4 4.5 1—8, WEA4. 2601,

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. 4.27, follow the steps as described in 4.4.5.1.
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HEEE: 173
| | EHER
| 31030 11:12: | BB HREALT R
| 2023-10-30 11:12:11 BREHABES SRR
| |
| |

e

2023-10-30 11:12:10 B 57t A I 3 Sk PR

2023-10-30 11:12:09 EHE S R

2023-10-30 11:12:08 E KA A1 R

2023-10-30 11:12:07 EB FESE A IRl R |
2023-10-30 11:12:06 | B R R ‘
2023-10-30 11:12:05 L 10 A AP R ‘

2023-10-30 11:12:04 L £ {2 R

2023-10-30 11:12:03 ‘ B 1 Rz id iR

" TA¥/16

Kl 4.27 Fadsdft
Steady-state Event number: 173

Timestamp | Event Details
2023-10-30 11:12:12 Voltage under-deviation
2023-10-30 11:12:11 Voltage under-deviation

1 2023-10-30 11:12:10 Voltage under-deviation

. 2023-10-30 11:12:09 ‘ U total harmonic distortion
2023-10-30 11:12:08 U total harmonic distortion

| 2023-10-30 11:12:07 ‘ U total harmonic distortion

I 2023-10-30 11:12:06 ‘ Voltage under-deviation

| 2023-10-30 11:12:05 ‘ Voltage under-deviation

2023-10-30 11:12:04 Voltage under-deviation

l 2023-10-30 11:12:03 ‘ Voltage under-deviation

1
2
3
4
5
6
T
8
9

» Page 1/21

Fig. 4.27 Steady Events
BN R RS, 177 TN A FR RS B4, 27K, RIS
TR TN A ZE AL RO .
Press "A" or "V " 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 "d ”.
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A £ i 2= B PR

FrisediEl: 2023-10-30 11:12:04
EhELR: A Wil 2 ELT
f&{E: 85.000%

FrgAtial: 100.000 s

B/AME:  84.000 %

Kl 4.28 HiE N %

Voltage under-deviation

Start time: 2023-10-30 11:12:04

Action type: START ChannelL: 2 Phase: ABC
Trigger Value: 85.000 % 0.01%

Duration: 100.000s

Minimum Value: 84.000 %

Fig. 4.28 Voltage under-deviation
4453 BERE-TIERE
4.4.5.3 Power Quality - System Log
"TAEHE SRR EREEN S AP EEBS. REASHE N B TP I

HAER.

julllg

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

modification of system parameters and abnormal running.
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446 AFPEE

4.4.6 Parameters

H{EE%: 186
HifadiE =48

2021-12-14 08:54:20 TE B4 18R TUE B

| 20211213 15:21:30 | EEAIRBENRIARE
| 20211213 142626 | B4R ENRARE
. 2021-12-13 13:54:37 ‘ EEANSERRINERE

2021-12-13 12:47:52 TE{E4H 18R S IE B

2021-12-13 10:32:23 ‘ TE (B 4H 148 R S IE B
2021-12-12 09:56:19 TE(EH 18R AE

2021-12-12 08:22:26 ‘ EEH 1B RSAEN

2021-12-09 15:47:29 TE{E4H 148 R S IE B

| 2021-12-09 15:46:43 | EEA 1R S X

Kl 4.29 TAEHIC
System Log Event number: 11689

Timestamp Event Details

2023-10-30 16:22:00 System startup

| 2023-10-30 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 ‘ Channel 1 user set modified by MMI

| 2023-10-30 16:17:28 . Channel 1 user set modified by MM

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

| 20231027 16:00:26  ChanneL 1user set modified by MMI |

Page 1/1169

Fig. 4.29 System Log

F e Al = K B S 90008

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

FEF SR P B A P EE R E A . " EE SR AR EASH "D
RESHU A" 4k F 2R IIC B " =S TR

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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K4.30 H EE i

Parameters

Basic Parameters >

Function Parameters

Do Configuration

Fig. 4.30 Parameters
4.4.6.1 FIJEH-HAZH

4.4.6.1 Parameters — Basic Parameters

"EAZHC G A AR B A G R R ST SO E, BEREL A
PRARELL" . "ARAR R S . 12 AL B S HE R L L s, AR E TS
Bhw “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 "Parameters set" for the specific setting

method.

63



N AR B, B M REAS . A HRE )R, LR PRSI
ESEEE RS ORAE, WA, TS 0008", RHEniRfrmy); BN R, N

ARIETT EHTHIA -

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".

EEHR
FRFRER 3
ARAREB FE
HESS
iV alviSVES
=
HEBEEEE
PTEAL,
CTEk
FARE

1
2
3
4
5
6
T
8
9

—
(=]

=
)

L e ~N o s W N

Bl EXx8H

v m#El/2

K 4.31 EASH

Y&
5.000 A
57.740V
0.38 kv
10.000 MVA
10.000 MVA
10.000 MVA
1.000
1.000

Channell Basic Parameters

Wiring mode
Nominal current
Nominal voltage

Voltage class

User agreement capacity
Min short-circuit capacity
Device supply capacity
PT ratio

CT ratio

10 DI trigger waveform record

4462 ARPEE-THEESH
4.4 6.2 Parameters — Function

"DIRES B T i B A SR L RE U TR AR 1 T B T RE B e g
HUE ERR, M ENIRSE, BE AR 4.4.6.1, BRAES9"0008".

¥V Pagel/2

STAR
5.000 A
57.740V
0.38 kV
10.000 MVA
10.000 MVA
10.000 MVA
1.000
1.000
OFF

Fig. 4.31 Basic Parameters

Parameters
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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).

BE W) WA DI OO, B E (R O 44 [ R B8 TR AR OC [ SObR HE ZOR I B AT
U0 RFR 7 SR AT FHZ 2

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.

Bl 1 BRRmMETIRE: B R EIREE", "I MR, BT 2 ]
A AT TR B IR EE R TR N R E", U B A e A 1, 5 A
B Ay 2 FAF I T IR T, RIS Xof I8 (4 7 e 2K v 8 ) 1 PR 5 L T AR O 22 1 AT 5 £
BRI IR 5, $"RST 6, FI R IA4K s a5 th NIRRT .

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 BB REDIRE: FIRE"HEGE"N 90%, BAN"HEABE" ST, AL 90%E X
N Q0% AR o AR HLEAR T 90% r PR, JEAE 1min WK IEH o B il o T
BETIRE, 2 B3t P IS T P ST SO R A A Sip, (RIS DAY 5 %ok 2 4K Fi 2 HY DN R T AR
ST HEEEAE R "RST BT E I3 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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HiE1 eS8

SR LR 50.200 Hz

LB SEH ' 49.800 Hz

R FBR ' 107.000 %

HBE TR 90.000 %
BEGHFAEHERE ' 4.000 %
B3 R R ' 4,000 %
1A RE 1.000 %
KB AZERE 1.000 %

HBEE T ' 110.000 %
FREErh 10.000 %

1
2
3
4
5
6
T
8
9

—
(=]

r 1T

K 4.32 Die 2

ChannelLl Function Parameters

=
e

Max frequency 50.200 Hz

Hin frequency . 49.800 Hz

Hax voltage . 107.000 %

Min voltage 90.000 %
Unbalance U2 Limit . 4.000 %
Unbalance 12 Limit . 4.000 %
Short-term flicker Limit 1.000%

Long-term flicker Limit 1.000 %

L e ~N o s W N

Voltage swell threshold 110.000 %

10 Voltage interruption threshold 10.000 %

' Pagel/17 Switch

Fig. 4.32 Function Parameters
4463 AR EE-HBREE
4.4.6.3 Parameters — DO Configuration

2k i E T B3 M T B R RE TR T DD AR LA 4K AR HH T BRI BT A
7y DO1~DO16 EE— P E 4. Wk 4.3 s, &4 DO W&E N 0. AL B. C, H
0 FmiBit, AFRRFFRH H, B RRARFME D, CERkrt D, HOME 2R
LI 4.33.

Screen "DO Configuration” is used to set relay outputs corresponding to power
quality alarms. Any one or combination of DO1 to DO16 can be set for an alarm. Every DO
can be setto 0, A, B or C as listed in Table 4.3. "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. 4.33.
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#* 4.3 DO IREE
Table 4.3 DO States

Ak HL 2R 2
Relay No.

Xf8 DO
Corresponding DO

DO1 DO2 DO3 DO4 DO5 DO6 DO7 DO8

DO Jg O/A/B/ | O/A/B/ | O/A/B/ | O/A/B/ | O/A/B/ | O/A/B/ | O/A/B/ | O/IA/B/
DO attribute C C C C C C C C
A I:!é‘ =
AR R S 9 10 11 12 13 14 15 16
Relay No.
Xt DO

, DO9 | DO10 | DO11 | DO12 | DO13 | DO14 | DO15 | DO16
Corresponding DO

DO J& 0/A/B | O/A/B | O/A/B | O/A/B | O/A/B | O/A/B | O/A/B | O/A/B
DO attribute IC IC IC /IC IC /IC /IC /IC

T A5 P BT 6F L 4k FEL 2R 45 2 AOOO C000 0000 0000, A X755 1 >4k F s th
DO1, C XfJ%i 55 5 Mk AL &3t 11 DOS5, I3 W] DO1 H1 DO5 /& HL B A1) &% i 11, H. DO1
T ARG (RFPIRE), DOS5 4T CARA(kHIRE).

For example, the "temporary voltage" relates to relay number AOOO C0O00 0000 0000.
Letter "A" relates to 15t relay output DO1 and letter "C" relates to 5" relay output DOS5,
indicating that both DO1 and DO5 are alarm outputs of "temporary voltage", DO1 is
attribute A (bistable) and DOS5 is attribute C (impulsive).

HERABCE: (DOt WAE Y a1 X6 £2E0)

Default settings: (see description of terminal X6 on the back for DO outputs)

F 44 ) BOARER
Table 4.4 Factory Default

fic & DO DO J& 1t il & DO DO J&
hREHA R Theg4Px
DO DO DO DO
Function ) ) . Function ] ) .
configuration | attribute configuration | attribute
L T Prfr HLHS I A2 (7S5
DO1 ] DO5 .
Voltage swell Bistable Voltage flicker Bistable
HL B Prfr LRGeS (7S5
DO1 DO6 .
Voltage dip Bistable Voltage harmonic Bistable
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FE L H Prfr Rl GEN (7S5
DO1 DO6
Voltage interruption Bistable Current harmonic Bistable
[N Prfr HHEE (7S5
DO2 DO7
Transient volt Bistable Voltage DC Bistable
WAt FRLIR Prfr ERYZER (7S5
DO2 DO7
Transient curr Bistable Current DC Bistable
A A 22 Prfr HL S PR AR AL (7S5
DO3 DO8
Frequency deviation Bistable | Rapid voltage change Bistable
HL e A 22 7S5 i A (7S5
DO3 DO9
Voltage deviation Bistable Inrush current Bistable
R AN 1l TR+ B AES TRH+F
DO4 DO9
Voltage unbalance Bistable Mains signalling Bistable
LA 1l (553
DO4
Current unbalance Bistable

E A FH—A DO W AEC BRI Z A TiRe T, [FH—Thae T L E 24> DO.

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

I 2: —4> DO " LLA Z Mg HHARAS, RIE—/> DO AT B 9 ANF] 5 E Thag, Hof ik
AT RFREL . ARFFEL Bkoh Y, 0 DO EE A BEINAEER N ARE . MTEBS
RIS DI AE T 159 BIC R

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.
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HEER
AR AR
RAEE
B AR
Mk RE
BERE
BERTH
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o | o | o | o | ol o | o|lo|lo | o
oo o o o o | o o oo
o | ol o o ol o lo|lo | o
oo Qo o o | o o o oo
L=~ T = I =N (= =~ J [ = I =~ Y [ =~ I = T = |
L= TR I == T == N [ == == N [ == IO = T (== (== ) = |

0
0
0
0
0
0
0
0
0
A

(=]

K1 4.33 2k H G0 E TR AL
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Alarm Attribute
Voltage dip .
Voltage interruption
Transient voltage
Transient current
Frequency deviation
Voltage deviation

Voltage unbalance

0
0
0
0
0
0
0
0
0

oo o o o | o | o oo

Current unbalance

o ||l o|lo|lo|lojlojlo | O
o | o | o | o | ol o | o|lo|lo | o
oo o o o o | o o oo
O | ol o o | ol o | o o|lo o
oo o o o o | o o oo
o | ol o o ol o lo|lo | o
oo Qo o o | o o o oo
L=~ T = I =N (= =~ J [ = I =~ Y [ =~ I = T = |
L= TR I == T == N [ == == N [ == IO = T (== (== ) = |

0
0
0
0
0
0
0
0
0
A

o || | | |l | 0| 0ol | O

Voltage flicker

(=]
(=]

7 Pagel/3

Fig. 4.33 DO Configuration
TESk AR C B AU, FrA 4k as DhREERVONIRHY, 42 "B ", BEADIREILHE, A H
BRI HATICE . WKl 4.34(a) 1K 4.34(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. 4.33(a) and Fig. 4.33(b).
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Kl 4.34(a) 4k HARACE S
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ON/OFF Attribute

ON FF Bistable Monostable  Impulsive

| OFF I 5istablc
| oFr |

Bistable Monostable Impulsive

ON OFF
ON OFF Bistable Monostable Impulsive

ON OFF Bistable Monostable  Impulsive

ON Bistable Monostable  Impulsive

ON Bistable Monostable  Impulsive

ON Bistable Monostable  Impulsive

(o] Bistable Monostable  Impulsive

ON Bistable Monostable  Impulsive

ON Bistable Monostable  Impulsive

" Pagel/2

Fig. 4.34(a) Relay Setting

o
o
&

© e N o ulalw v R

10

K] 4.34(b) 4k 2RACE S
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ON/OFF Attribute

OFF Bistable Monostable Impulsive

ON OFF Bistable Monostable Impulsive

ON OFF Bistable Monostable Impulsive
ON OFF Bistable Monostable Impulsive
ON OFF Bistable Monostable Impulsive
ON OFF . [ Bistable Monostable  Impulsive
ON OFF Bistable Monostable  Impulsive
ON OFF Bistable Monostable  Impulsive

ON OFF Bistable Monostable  Impulsive

ON Bistable Monostable Impulsive

' Pagel/2

Fig. 4.34(b) Relay Setting
447 R E

4.4.7 System Setup

A E I E Y 4"0008"

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

FE LSRR RGBS, A N RS E S . RGBSR R IR
B "RoRECE" "REE R

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

and "Information".

Kl4.35 RGWE
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System Setup

Communication

Display

Information

Fig. 4.35 System Setup
4471 RGRE-BNZE
4.4.7.1 System Setup — Communication
TR B 3 AR BCE DUK I8 A RS485 HATIE S 4.
Screen "Communication” is used to configure Ethernet communication and RS485
serial communication parameters.
BEM . LUK 1P Hiht: 172.22.60.99
PAKI 2IP Hhhk: 172.24.60.99
PAKK 3IP Hhihk: 172.25.60.99
Default: IP address of Ethernet 1: 172.22.60.99
IP address of Ethernet 2: 172.24.60.99
IP address of Ethernet 3: 172.25.60.99
(s LRI 1P ik iy, AR F AN RE 1 B 9 [F — P Bt Modbus BR il 9 8080)
(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 )

1Pk : 192.168.096.009
FReg: 255.255.255.000
ERIA R 192.168.096.001
MACHu4L: 34:43:35:41:35:38
piichiiNoI31'E ModbusTCP

FEE bt 0007
B 19200
E &3 ITH 8
=ik fin: 1
B = RS

B Modbus RTU

Kl 4.36 I E
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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. 4.36 Communication setup
4472 RGRE-BRRRE
4.4.7.2 System Setup — Display
"R EARIREIES . X HEE(0-99). H ARSI ] (10-999 #b). Rkt A4S, &
B E15°4"0008".
Screen "Display" indicates language, contrast (0-99),backlight time (10-999s) and

system time. It is encrypted with a password (0008).

BSRE
HEGEE

Hadal

& ERE 2023-10-31 14:02:40

HEENE 2023-10-31 14:03:12

K 4.37 SorkE
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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. 4.37 Display setup
4473 RGRE-LERER
4.4.7.3 System Setup — Information
e BAG B I SR YT R EMAE R

Screen "Information" contains the information on the current version of this device.

FSBL:2018.3_2022-11-11_10:17:50
PL:220526B
U-BO0T: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 1D:044CBCFD64FA
61850 license:123456789ABC(UNPASS)
SM4 ECB key:7TAAkPceVryieelw7

K4.38 HEFL
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FSBL:2018.3_2022-11-11_10:17:50
PL:220526B

U-BO0T: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 |D:044CBCFD64FA
61850 license:123456789ABC(UNPASS)
SM4 ECB key:TAAkPceVryieelw7

Fig. 4.38 Information
448 KEFAFKE

4.4.8 Debug

FEF S P E R, MEAR B . 2 E A R R AR 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.

Kl 4.39 &R
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Zero Adjust Amplitude Adjust

Do Test Lamp Test

Fig. 4.39 Debug
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5 SHRE

5 Parameter set
51 AL HRERS

5.1 Parameter setting guide

W FHIEES W7 RRUFEREASBRRENSY, ‘0”7 RRFELFARENS
B, MELHFRFRRE.

*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
¥ iR
Parameters Description

R 48 B s B2k 07 st B
Y #y 3PT #4k hal, ARH 2PT #2850

e I7 A

Set it according to the actual wiring method
Wiring mode

“STAR” indicates 3PT wires and “DELTA” indicates 2PT
wires.
N ELIRR AR IR CUE AL, AR PR ELIR 2 O 1A HT A

o (2. 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.) ]
IPT B4R : WE N UK. 0 & e A
FRPR LR HLJE 57.74V; 0.38KkV 1 & B H25 \ 405 A HL T 220V,

Nominal voltage 2PT B HR: WE N IRLHIE. Hlind & s IREUE
B 100V; 0.38KkV {1 B 254 NI 58 42 L i 380V

HEMEMNK - RAGHIEER, ATiKEN 0.38kV. 6kV.

10kV. 20kV. 35kV. 66kV %%
HL T S 2

Voltage class

It indicates the voltage class of the primary system to this
product and may be 0.38kV, 6kV, 10kV, 20kV, 35kV, 66kV or

other setting.

REVARUNPE LS RAE LB EOUES, XS EAY], AT RAFERIME
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User agreement capacity

/DL A B

Min short-circuit capacity

i s A&

Device supply capacity

Input the parameter according to actual conditions.If any

value is unknown, follow defaults.

H R B AR H, PT ARHL = —YRAIE s/ R E U
(B : B8 s FLRSE 364 10/0.1kV, F84 PT ZFH:A 100)

PT AFLk Voltage transformer ratio, the PT ratio = primary voltage /
PT ratio secondary voltage.
(For example, if the voltage transformer specification is
10/0.1 kV, then the PT turns ratio is 100.)
B RARAL L, CT AR S = —RAUE I/ IR AIUE R
(. HERERE N 800/5, 34 CT & A 160D
CT Lk 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.)
TP

DI trigger waveform

record

TGRS LT N fi A SR

Select the corresponding DI to trigger recording waveform.

5E I SR TT B 8]
Timing waveform rcd start

time

SE I SR IR

Timing waveform rcd cnt

S I SR N 6] 1] B
Timing waveform rcd time

span

SR AT BE [H]

Waveform rcd duration

ML ORISR TR [A] 7 B, 3B IFUASRB, S
Vel SUESSU IR Uk USSR kY

At B2 OB I s, MIARYE 58 I S P R AT P
T, BE| EMN SRR 4R

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.

S PR AL

Sample cnt per cycle

B JE U (R A 2T, 64~1024 55/ il ik
The number of sampling points per cycle can be selected

from 64 to 1024 points per cycle.
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Waveform cnt before The default value is 10. The number of recorded cycles

FF R A AL BRVMA 10, e fid 5 iy AP0 Mg 30 [m] 7 3 7% P Jo) B 4

event before the fault is triggered and before the fault returns.

Waveform cnt after event

BRMA 10, e Befid i A 3R [m] )5 10 5% R F e 3

The default value is 10. The number of recorded cycles

FAF A A A

after the fault is triggered and after the fault returns.

RTFBSAR R T «
SR ) b PR SR R R B AOG, RARRS RISC R R

KFERECH 1024 55/ BB, SRR 40 A
KEESHCN 512 45 1 RS, SEREM R 80 FE;
KAERHECH 256 s/ RS, SR AR 160 UK
KAERHECN 128 5/ RS, AR 320 AU
RFERECH 64 A1 RV, SRR R 350 B .

BRINEC B "B U SN 10, BRI E SN 10, "R A BORAE R 1024,

"Waveform cnt before event” and "Waveform cnt after event™ are 10 respectively by

default. The "Sample cnt per cycle " is 1024.
1) BAEEERE] 40 A%

2)

Record 40 cycles for dip/swell events:

WU AR I ZIHT 10 o, SBEIT AR ZI )5 10 AN

Record 10 cycles before the start of the fault and 10 cycles after the start of the fault.
AR AR (RIS Z R 10 AN, B iR Rl %15 10 A i

Record 10 cycles before the end of the fault and 10 cycles after the end of the fault.

P F | 20 AN

Record 20 cycles for steady events:

TR ARSI F A B — 2B RN — 3R [ ) A

A steady fault consists of an “START” event and a “END” event.

FEntE, MEITIRIN Z) 10 AN, #EEITAR I Z1 S 10 ARG

Record 10 cycles before the start of the faults and 10 cycles after the start of the fault in
the “START” event;

FFaR Al IR Al 2 ET 10 AR, kR [l 2 10 AN

Record 10 cycles before the end of the fault and 10 cycles after the end of the fault in the

“END” event.
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FEFBE R, 260 "SR EBECN 15, "SHRBERASE N 6, "SEAEK
FERECN 1024,

Example: "Waveform cnt before event” is 15. "Waveform cnt after event" is 6."Sample

cnt per cycle " is 1024.

3

4

B A FAR ] 40 A

Record 40 cycles for dip/swell events:

HUBR T AR ZIHT 15 DR, SMIBRITARI 25 5 UK

Record 15 cycles before the start of the fault and 5 cycles after the start of the fault.
R R (B ZIHT 14 DB, SRR RN )5 6 AN

Record 14 cycles before the end of the fault and 6 cycles after the end of the fault.

P FA | 20 AN K

Record 20 cycles for steady events:

AR TS — AR R F AN — 2R Bl A

A steady fault consists of an “START” event and a “END” event.

A, HEITAG %) 16 NS, SEETT I 205 5 AN

Record 15 cycles before the start of the faults and 5 cycles after the start of the fault in the
“START” event;

FFaR Al IR A 2T 14 AR, R R 2 S 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

Fr 5 SRR LR VA
No. Parameter Unit
Sy 0-Y ’jii (3PT)>  0-STAR (3PT)
1 Wiring mode 1-V &4 (2PT)  1-DELTA (2PT)
® 2-DC %4 (DC) 2-DC (DC)
~§ , FRFR L A
® Nominal current
o 3 PR LR v
'§ Nominal voltage
= SENANE 31 kV
= 4 Voltage class
&
Dy S PRRUINNERS s MVA
i > User agreement capacity
5 /N R A MVA
Min short-circuit capacity
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Short-term flicker limit

7 Hhe g A MVA
Device supply capacity
3 PT ZZ Lk
PT ratio
9 CT A5tk
CT ratio
0-iRH 0-OFF
1-JFA 1 1-DI_1
10 TENFB 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
1 5E I SR TT AR I (7] A HE R
Timing waveform rcd start time D/M/Y, hour: minute: second
12 7E I SR IR EL "
Timing waveform rcd cnt Number
13 SE B 53 BT (8] (] B s
Timing waveform rcd time span
14 SRR [A] s
Waveform rcd duration
0-32 A 0-32 points
1-64 5 1-64 points
15 SRR JE R AL 2-128 & 2-128 points
Sample cnt per cycle 3-256 A1 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 FE R BE B Ji
Waveform cnt after event Cycle
18 A FRR Hz
Max frequency
0 B TR Hz
) 19 ,
] Min frequency
5 [ L T 1 %
N Max voltage
g B FIR %
% Min voltage
L o F e 75 AP 4 P R %
ﬁ\ Unbalance U2 limit
% 23 FELIAL A7 AP 4 2 PR %
= Unbalance 12 limit
o4 JEL I TN A PRAE %
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o5 I A AR IR AE %
Long-term flicker limit
6 FL IS B T %
Voltage swell threshold
07 R, L e %
Voltage interruption threshold
- FL LS BT B %
voltage dip threshold
29 FL I 2 T HE %
Voltage swell hysteresis
30 R v TR %
Voltage interruption hysteresis
31 R I 2 e i %
voltage dip hysteresis
32 RS %
Transient current threshold
33 L RS T %
Transient voltage threshold
34 F s A M A2 E %
Voltage THD threshold
35 FLJAL A M A %
Current THD threshold
36 A LI E {E %
Total odd harmonic U threshold
37 B B R I R %
Total even harmonic U threshold
38 HI SRR %
Voltage DC ratio limit
39 LI I FRAE %
Current DC ratio limit
10 PR L s AR A BRAE %
RVC limit
41 PR R AR A IR i %
RVC hysteresis
42 T FELR PR AR %
Inrush current limit
43 My B AR i %
Inrush current hysteresis
44 YRR ES Hz
Mains signalling freq
45 BT IR %
Mains signalling limit
46 B T R LI A s

Mains signalling duration
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2 B R S AT R R

%

47 Voltage 2nd harmonic limit
............ %
- 63 I A R A %
Voltage 63rd harmonic limit
109 2 YOE B AL IUE E A
Current 2nd harmonic limit
............ A
170 63 YU FIUE B A
Current 63rd harmonic limit
171 BAHBE 0-iEt OFF
Temporary voltage 1-$L N ON
172 A L 0-iEt OFF
Transient voltage 1-¥% X\ ON
173 I 2 HLIR 0-iEt OFF
Transient current 1-# A\ ON
174 R A 22 0-iEt OFF
Frequency deviation 1-¥% N ON
HL I A 22 0-iE i OFF
175 .
Voltage deviation 1-#Z A\ ON
HL IR AN 4 0-iEti OFF
176
Voltage unbalance 1-# A\ ON
177 RN 17 0-iE i OFF
Current unbalance 1-¥% X\ ON
178 SIRE'S 0-iE i OFF
Long-term flicker 1-#Z A\ ON
- LN ENE'S 0-iEti OFF
Short-term flicker 1-#Z A\ ON
180 CEVERSY i 0-iEti OFF
Voltage THD rate 1-#Z A\ ON
181 FHL AT e B AR 0-iEt OFF
Current THD rate 1-# A\ ON
182 AU LR 0-iEt OFF
Total odd harmonic voltage 1-$L N ON
183 BRI FLUE 0-iEt OFF
Total even harmonic voltage 1-$Z N ON
184 FUOEBBIESHE 0-iBHH OFF
Harmonic voltage ratio 1-# A\ ON
185 UV L 0-iEt OFF
Harmonic current 1-¥% X\ ON
186 HRBESHE 0-iBHH OFF
Voltage DC ratio 1-¥% X\ ON
187 ER L ER s 0-iR i OFF
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Current DC component 1-#\ ON

188 PRI LR AR AL 0-iEit OFF
Rapid voltage change 1-¥% A\ ON

189 ek LR 0-iEi OFF
Inrush current 1-¥% X\ ON

190 WG S 0-iEit OFF
Mains signalling 1-¥% X\ ON

6 KR %A

6 Technical instructions

6.1 B[ERE

6.1 Voltage deviation

BERERE X SEhriztT i Ex RGPV HEE R Z A E, DLE 28R
Definition: relative deviation of actual working voltage to the nominal voltage,

represented in %.

HEA:
HJE & 1 — R IR
HJE i 25(%) = 100%
() BT St
Formula:
(%) = — x 100%

PRAEER: GB/T 12325 HIAEE (it e i (i 22
Standard requirements: GB/T 12325 Power quality— Deviation of supply voltage
1. 35KV A A E R IE . A 22 ZENHE 2 AASEE R 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 H Al 22 YRR AR LS )£ 7 %
For 20kV and lower voltage class, the voltage deviation shall be + 7% of the
nominal voltage.
3. 220V FRH A R 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".
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2. BOE "M EIRME"=110% : "HJE TRIE"=90%

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

A HL A N S 5 RN ZR AR LR SR S (8] 128 (F 141 0E SR 4071 AR E ), 1%
HET w7 HE ERRAE" (110%* bRk B ) ¢ 82 )8 1min (0552 5 1min
FIENHRIEE T 5 Al BARZE AR BN w2 R B

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 SMERRE
6.2 Frequency deviation

BRER AR ZE 5B 2 RGN (1) SEBRME AR IR 2 72

Definition: difference between the actual frequency and nominal frequency

AR

B2 = SEhRmZE — AR 2
Formula:
Frequency deviation = Actual frequency — Nominal frequency

FRAEER: GB/T 15945 HLREFE HL ) RGHEmZ

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

system
B R G IE T IS AT 56 TR Z IR (E 9+0.2Hz. HRGAEBBVIY, WZEME

A AT #)+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.

HiR 75 Debugging method:
1. NS 22" T fE 5
Enable function "Frequency deviation".
2, WE"WF FRR"=50.10Hz, "#i% [FR"=49.9Hz;
Set "Max frequency" to be 50.10Hz and "Min frequency" to be 49.9Hz.
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FEH RS N S 1 EFE N =4 50HZ RGEARAR RS SEE 125 T HIE R4
HHARE) » KR TH R R ER"CAE, Al AR b 2215, BN (% [
M.

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
above the "Max frequency", which will result in the "Deviation over frequency"

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

WEBE X s X I S it AT A S SO ik, A9 BIPRAR FE AR T 1 B
o &

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

PRUEESR: GB/T 14549 HLAE & A FH a5 I8

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

in public supply network

* 6.1 WP RE

Table 6.1 Limit of harmonic voltage

BV LR 5 %
HLARAR L KV | FEL R U M AR % _ _
Harmonic voltage ratio
Nominal voltage Total harmonic i i
o K B
class distortion(THD%)
Odd Even
0.38 5.0 4.0 2.0
6
4.0 3.2 1.6
10
35
3.0 24 1.2
66
110 20 1.6 0.8

PR RO ) RS AR R SR . B RS R T
BB E BRI, Brbzoh, PAERIN AT, TARAESRBARLMEIRS R . B
Bk, M AR, X BRI, JEE ] LR AL IS BT, 7 R GE NI
Lo 1 U M AR R P AT DA R AT S Tl o RS 70 R R AEL MR 7 AR A o ] RAE
PR — A, B R A2 6 (THD ) R Al B T W AR (R
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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
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).

fEF: AR U AL F 2R G R I U 51 S F ) R G IRV L T o 1 B LR R U
HE S SEE % AR S, IEW RS

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.

HiR 75 Debugging method:

U ANV Q7 /) R R R e LN T

Enable "Harmonic current" or "Harmonic voltage ratio".
2. VOB VEBGEAE", TN S A 1 B IR B

Set the harmonic parameters and input the harmonic current or voltage.
3. WM =AHREAR S, A UGB BT B e (P A A N

An alarm will be triggered if the harmonics exceeds the parameters.

6.3.1 BIEKET R
6.3.1 Total harmonic distortion(THD)

B VEPE AR THD: Al IR A AR & o (R 35 8 (1 5 SRR 5 FL IR oy B 1 D7 B9 AR
2, HESEERR. R EAS eI i ) AR T B I U S R Y HE R R AE
FEEA T i 125 1L 5Z AR A o H R T 2 R B R i A (4%, ELVUW B . 1. (A
WU R T R N 75 (= )

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 BB PR A 2 L THD R0 . RLURLE I S A2 22 DL THD, %R .
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The symbol of total harmonic distortion of voltage is THD, and the symbol of total

harmonic distortion of current is THD,

15 A Formula:

gk
~
&N
~

S (U,

THD, = %XIOO%,THDI. = “I—x100%

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 K&HF

6.3.2 K-factor

K B 7EH AR HEORIE R, K7 3 202 S AR e A7 5] 6 10 Uk 1 A 0
AR e ERATRE B2 o KR 1R s S SR AR AR E H R IR 51 RS 128 F S I VA0 A 5 1 IR
By~ J7 e

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.
THHE AR Formula:

h=/0 5
DA
K=
Ih
h=1

% 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

88



6.3.3 IF{EEF

6.3.3 Crest factor
AR T WIEREUEIRIEIGE S EREM L. PRAEIESLPBIEE R TN 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.

HEAR:
UBEREL(ED
Crestfactor = ————————
" A E(RMS)
Formula:
Crestfactor = Peak value
RMS

6.3.4 REEMHET
6.3.4 Total demand distortion(TDD)

B TR E TDD: it 50 A LA N 1 I B (AN E0 435 ) 108 ) O 18 gl PR 75 B 0 7 29 AR
HERAFEAM BRI, HE 8RR,

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 %.

15 A Formula:

2.0

TDD = 7 ——x100%

% In the formula:

1, —I& V% HLIAL 4> = Harmonic current component
h —i# 3 Yk ¥ Order of harmonics
1, —5 K & 6 e LA Max demand load current
6.4 [B)1&K
6.4Interharmonics
TEJ I I K8 S e %o JA) SR I A8 U B AT AR S 0 i 45 B AN S5 Tk e A A 1Y)
Iy
Definition: frequency components other than integer multiples of the fundamental

frequency after cyclical AC voltage/current are decomposed by Fourier series
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PRYEEDR: GB/T 24337 HLARJE A FH HL I R 38
Standard requirements: GB/T 24337 Power quality— Interharmonics in public supply

network
* 6.2 [HE A R RE

Table 6.2 Limit of interharmonic voltage ratio

i Frequency/Hz
H 525 2% Voltage class
<100 100~800
1000V K& ULR
0.2 0.5
<1000V
1000V Lk
0.16 04
>1000V

FRAE SR 1) AT A d O A R B Sl e i VAR et S S, T AR R B)
Bfar, QRGP BIEHL. APPSR B L [F) A0 H R A B R N R Bl A5 A T 1 U
HEL ) BBAS T 2 — A ] I

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 EE
6.5 Unbalance

APEE: A THRAR =M RGP AL, HIE . IR A7 R &
B ki o B 5 AR PR AR B (7 BIAREL 1 20 LU AR

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 %.

15 A Formula:

U U
Eyy = —=%x100%, &, = U—OxIOO%

1 1
A In the formula:
U, —=AH I IEFP 73 8 77 SR
RMS of positive sequence component of 3-phase voltage
U, — =M R R 4R 70 7 S ARAE

RMS of negative sequence component of 3-phase voltage
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— =R RE o B RE

RMS of zero sequence component of 3-phase voltage
B U U L 1 AR AR o B A,

Change the “U” to “I", it is the | Unbalance.
FEARJRE: AR 2 FiE = R G AR PR (P I ) ZE I B b AN ) B 2 A 6 22 AN 2
120°. FH P AEAE A IR A R A = A AN P 2 B A A R
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) RIS HRLE A 1) R R AN A
Higher harmonics
3) L1 SR B A RN AT
Poor connection of wiring terminals or cables
4) HMEFAEE AN ) R 2R (Bt A 3 L B KT T
External conditions, such as open circuit caused by improper construction
5) AN r (i E B 48 A i T P
Long distance overhead transmission and distribution lines without transposition
fEF: HUEAPH 320G H 2 LA R AR A 2 th B B, e B & k3l
Hazards. The main hazards of voltage unbalance include the easy overheating of
motors and transformers and vibration of rotating equipment.
PRAEESR: DU/T 1375 HLAENTE PSR 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.
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6.6 BEKENSINE
6.6 Voltage fluctuation and flicker
6.6.1 BBEKEN

6.6.1 Voltage fluctuation

LBl : BRI R T AR (AU — RV RSN BOE L % . HLEARS) d FTHL &
AREARE v A B F s e Bl KN R R R 4R B o B S B 2 IS T S ARAEL — R B s A2 5))
BUESECR IR, HARA AT A0 1(20ms). - H R i Sl ) o s D7 S AR — R AE
P T i 22 RS L Y

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. Itis a
phenomenon describing a series of rapid changes or continuous changes in the RMS of
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.

15 A X Formula:

d=£x100%
U

N

L In the formula:
AU —H & 77 YIHRAE 28 _EAR G AN E s 2 22

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

Nominal voltage

FRAERE  ARAT AR WA, R R TED 25l EES. BIEESEE
KT 5R S AR RRAE" TN A" . fER MG R GE b, O AR A0 3 35 SR B Bl ) B
HOJEE BN HL AR X L ZE AR R R IR I8 AT I 3 B A I R v 2 7= 2 L R )

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.

PRAEER: GB/T 12326 HifEmi R UK AN AIN AL

Standard requirements: GB/T 12326 Power quality—Voltage fluctuation and flicker
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* 6.3 L IENRE

Table 6.3 Limit of voltage fluctuation

HL ARSI 1/ (IR/hD d/%
Rate of voltage changes r/(changes/h) LV. MV HV
r<1 4 3
1<r<10 3 25
10<<r<100 2 1.5
100<<r<1000 1.25 1

TE: ZM GBIT 156-2007, Abrirh RGuhnx i 5 Un 555 LA F &5

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

follows:
{&JE Low voltage (LV) Uy <1kV
1 & Medium voltage (MV) 1kvV< Uy<35kV
=1 & High voltage (HV) 35kV<< Uyx<220kV

6.6.2 B JE AT

6.6.2 Voltage flicker

DRIZR: Tl ARG s B e I R

Flicker: visual perception caused by unstable light

ST 1R (AR AEL Pt i 58 A IR 1) (7 20 Bl ) A AL AR 9 3 9 — S Gk A, I 1] [H) AR )
ALy 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 STVE WL R -

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

Outputs. Display and recording

Input 1. Half-cycle RMS voltage g
Record of output data

KR AZRAE PIt: b B2 (A] (AR Pst HERLH, RG] CGEF/REDD) N AR SR 5511
BE, KA N AR ALK E Y 2h.

Long-term flicker Plt: 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:
1 12 3
P =3— P
It 12 ;( st])

P, —2h W3 | MER RN A2 {E Short-term flicker of period j within 2h

.7 In the formula:

SEF WA SR 1 R He e Bl 51 BT D IR AR A R R, e v S 38 33 A —
FIANR G R Bl . BiRAE 8.8Hz, AR {E 1A F) 40 i T A ) 0.25% H HL ES IS I AE 5
FUT L, it N 2R AN IE A5 -

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 HARME HIE SN AN AL

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

* 6.4 NARRE
Table 6.4 Flicker Limit

Pre

<110kV >110kV

1 0.8
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AR 7% Debugging method:

1 BN"HEACIAAR", "o o A AR s 1)

Enable the control of "Long-term flicker" and "Short-term flicker".
2. BOE"RI N ARBRAE " 1, "MK N AR FRAE A 1

Set both "Short-term flicker limit" and "Long-term flicker limit" to be 1.
3. HH B EARER NN AR (E 5 Pst=2, #5510 4080, filk N AR FR,
B R 2 /NI S R R A TR A 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.
6.7 BEEF. EhE. T
6.7 Voltage swell, dip and interruption
6.7.1 BBIEE P&

6.7.1 voltage dip

R I 2 o fL ) 2R i R R R T T B AR B R AR PR 2 0.1p.u.~0.9p.u I FFE K & F7
42 10ms~1min JEK B IEH FIILAR

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.

FEARR . B IR S RG R O, W] DLl R IR F B E B A A
B I R A . KA RIRN AR s s s 2 Fe . LR sh &4 6 15~10
R HIAIUE B XA KBS R G HTS R S T . R8s MR AN M, hT22 %
S LB VAT DA K RIRE RO AR, T BE IR KA ooty R, 3 RS H T 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.

fEF: WA REERIGEBRE . THENL. A AR 5 B B i B A A
GO IR T P AR H UG, SR 16ms IRENATE (1 85% ~90% Fi Ik 7 A BT AT RE-F 25
B FHL. SR BRI -

Hazards. Electrical loads are very sensitive to voltage dips, including but not limited

to precision manufacturing equipment, computers, frequency converter, microelectronic
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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:

6.7.2 F5RT i

6.7.2Voltage interruption

JELIS r T FL g AR g PP R R A L IS T AR R AR BRI 0.1p.u. LUT . IFERE BT 4L
10ms~1min JE R Z 1IEH IR

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.

FEAERR: R RS B R P R RIS SRR . R P bR AR
JET7 EIRRAE /N THRFRAE 10% IR S AR AT R o AR G0 ik 4 S IR 8] R 3726 B 5l A I 1]
BRR R AT RN H] PR 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.

S WU AT B S T AR, T BRI E B RS LR,
L LI TR, 7R R SRR NS, A A AT e IR FE TR A o FL R IS R BT IROE LR
KF

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:
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6.7.3 BEEF

6.7.3 Voltage swell

FL B T HE ) R G R R R IR T AR B N T R 1. 1pu.~1.8p.u., JFAEREE
Rz 10ms~1min J5 & IEH IS .

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.

FEAR SR 7E P AU L ) R G R A B b S I 2 S B MR AR L R T . K
AEAFRE . AAHECEE R ERHRNFEE 2GR T

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.

SEF: IEE T e S B BRI 48 10 PR e 2 P Ay, VIRV B e K
€ AR FL R I, B3 R RIA R B A IR B B . 5 B AR S5 408 . RIS B TR R &

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:
AN A R R

Enable the control of "Temporary voltage".

2. WE" "IN 90%, AL 90% & SN 90% bR i,

Set the "Voltage dip" to be 90%. Meaning of 90% is 90%* Nominal voltage.
SAEH A AT BN A 50HZ RGRFRHEE SHE 128 (HTHE RS
HHARE) » KRR T Q0% brFR R s, JFAE 1min WRE LW . BUI fid i T
P RETIRE, B E R B B S SR I A ipe,  [RIIN A5 50 2 4 R 25 1A
RS TE AT « HE B W 51" RST @ FIH25HE .

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
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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.
6.8 i\ HBERS
6.8 Transient current and voltage

A 4 P A (50) R VR AE AR AS 26 A B I — TRk, LRSI /N TR, — R ds e
JEAA(E0) AL AR S 26T T RN AL I LR SOk (32 0y IR s 4 ) A2 A iR AF A0 S A He
JEAN(B) R AEAS B RSN ROV A B BA IE U AR (O AE A 5

Transients. They are changes in voltage or current under steady conditions, lasting
for a few cycles. In general, they include sudden and unipolar change (mainly positive or
negative), or suddent and bipolar change (positive and negative) in voltage or current
under steady conditions.

FEAR R R T F BT AR 51 RS A I A T R T i 4 51 RS % SRR A R BR A A AR

Causes. Transient overvoltages caused by lightning or switching operations may
make various equipment fail or damage the insulation.

FEF: WA T R A S IR AR R DR b T i (] 2 51 AR AR e e ra L, AR s rB AR FRLAE.
LU ELJRRAS R IR LR AT R A5 HE e A O A il oF o b 8T8 I R B 5 S IEN R SRS
PEUNSE R BRI, Byl BRI . BRSBOE LT 1A

Hazards. The high amplitude and rapid rise of transient overvoltage cause insulation
breakdown in electrical equipment like rotating motors, transformers, capacitors, cables,
current transformers, voltage transformers and switches. When circuits exposed to
transients are led to semiconductor devices such as integrated circuits, it will damage

electronic devices easily. The following figure illustrates the waveform of transients:
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