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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.

1.22 FEMEOFIR

1.2.2 Various interfaces available

8 HAZ I LI 5

8 channels of AC voltage

8 HEAZ i B

8 channels of AC current

16 B A gAY 4k R ds th 1. 22 B EOT SS 2= A
16 DO,22 DI

2 % RS485 H ATl I, ZHF Modbus-RTU #iZ), SZHF IRIG-B i 75 =X
2 RS485, support the Modbus-RTU protocol and IRIG-B

4 B LUK, Hdr 3 43 #E Modbus-TCP. IEC61850 MMS. FTP, 1 MH T-4t4

4 Ethernet ports, three of which support Modbus-TCP, IEC 61850 MMS, and FTP, and one
is used for maintenance.

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

1.2.3 AJ Mt
1.2.3 Reliability

B PR RS AR DR, ST IR REAT, e Bl 2 T S A R AE
PSR AR R P« B RO IRIB BT AL AR IA 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.
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1.3 ThEEXS Bk

1.3 Functions

£ 1.1 DReXtIRER

Table 1.1 Functions

HiE . HA A

RMS voltage and current

ES TN

Frequency

S LR ER

Fundamental phase angle and vector diagram

iR b

SN FEL I FRLIALIR R SR

Real-time voltage and current waveform

Meter

A T MAEThE, TR
P. Q. S. PF

EmMADh. READ BRI, kL) HRE
Ep+. Ep-. Eq+. EqQ-

Tt IR R

Demand(real-time,max)

EELN:
Multi-rate energy(TOU)

k. BRI
Voltage and Current sequence components

B, HEAP R
Current and voltage unbalance

FL s i 22

Voltage deviation

R A 22

Frequency deviation

Fa s e
Steady

R IR A R

Harmonic voltage/current RMS

R, RRIER S A E

Harmonic voltage/current ratio

R UL I BT AZ (THD)

i
Total harmonic distortion(THD) of voltage/current
Harmonics — -
. HAL I 5L 75 2R I 42 (TDD)
(2-63 1K) o
Total demand distortion(TDD) of current
(2nd _63rd)

RUT . LI B A

Harmonic voltage/current phase angle

U AH K] 7
Crest factor

K &+
K-factor




AU

Odd harmonic distortion

AR I oy A %

Even harmonic distortion

B RSB RE

Harmonic energy

iRV SRS

Harmonic power

ETREEYS
Interharmonics
(0.5-62.5 ¥X)
(0.5" to 62.5'M)

MU LRI I A A

Interharmonic voltage/current RMS

R FLIL A AT R

Interharmonic voltage/current ratio

R I

Higher harmonics

2.5kHz~8.9kHz

HUR N AR (RN AR L KN AE)

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

R
Voltage fluctuation

PR i A2 Al

Rapid voltage change

Hitr
DC component

AW

Temporary

FL s B

Voltage interruption

FL S
Voltage dip

HLEE T
Voltage swell

il HLR

Inrush current

73

Transient

HL s % 2

Transient voltage

SERIZE

Transient current

HF xR

Events

BEEMT

Temporary events

TS HEEMER At

Trigger the threshold of temporary events

(SR L RS IR

Steady events Trigger the threshold of steady events

TAEHE LR ERMEHE BITRR

Log Record the daily operation and running conditions

PR SR

Fault record

HA R T AR SR A
Event triggered Settable waveform periods

Fafb AR SRBCR A R R E

Manual trigger Settable sampling point

4




T I i A S SRR ROT R E J
Timed trigger Settable sampling point
AL SR SEWCRAE SBOT B E (IEC61850 Hhis 3 HF) J
Host trigger Settable sampling point (supported by IEC61850)
IEC61850 [ |
R Modbus-RTU \
Communication | Modbus-TCP N
WebServer v
GPS it (IRIG-B) J
PaRing GPS timing(IRIG-B)
Timing SNTP %t Hf J
SNTP timing
TE: NFRORAREINEE, wRRIEIEE, xR TAEEUILIIEETR.
Note: V- standard function; m- option; x - not available
4 RERSHZRIER
1.4 Type
A pview [1-[][][][] L[]
IEC 618501#¥ : AikHD 0
e 1
| SSREBEMA: AC 57.74/100V 1
AG 220/380V 2
| EEHAAA : 1A 1
5A 5
EE,“}t:", fﬁq)\ 1A 1
5A 5
| EERERIR: DC/AC 110V 1
DC/AC 220V 2
DC 24V/48V 3
EEES: 500
FmARIES: BERSAZGNES
HAEMIKS . R




Apview [ |-[1[]1[L1LC]L]

IEG 61850 protocol: No 0

Yes 1

AC Voltage input: AC 57. 74/100V 1

AC 220/380V 2

Zero—sequence current input: 1A 1

5A 5

Current input: 1A 1

5A 5

Auxiliary power: DC/AC 110V 1

DC/AC 220V 2

DC 24V/48V 3

Mode : 500
Series code: Power quality analyzer

Manufacture ‘s designation: Acrel

1.5 ThREMEI /T

1.5 Overview
1.5.1 AL A EIhEE
1.5.1 Front Panel

B MR _ERM 5~ LCD B, DL 7 2R 7R 3 2 L Aot i I 45 B R S 2080
AR B A P AT B E, R NS RE L B PR E AT B 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 SE ORAE S Amin B (BoRME S MBS CPMEL 95% MR KA. BTy
FRABEERE B A PRAFIS ] 90 X, 2 Jm 45" S Sl 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 BN IhRE

1.5.3 Communication

2 4~ RS485 HATIEINIE T, Sk Modbus-RTU Pri, Refs BT A il &35 et
3ANLLURMEET, SZFF Modbus-TCP. IEC61850 MMS. FTP, {81 E A # I & 240
AL LURMIGES 11, H T2 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 IIBJIfRE
1.5.4 GPS time synchronization

P E B GPS WX, CRF IRIG-B Xt .
There is a GPS time synchronization port which supporting IRIG-B time.
1.5.5 £ Ik

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 RIKINRE
1.5.6 Waveform Recorder
BN A B S R R A S, TR BT B A S L T8 N A SR AN _E AL Ak A
SRILINRE
Each alarm event can be recorded. There are three triggering modes, i.e. manual

recording, timed recording and host-triggered recording.

1.5.7 ZMh PQDIF X4 R I EE

1.5.7 PQDIF

geit Hdls UL PQDIF SCAFREIUORAE, B ELAE 2h A I s R S B8 AR 2 4
A HUE B R B AR Imin GETE I O A B/ IME™ T E (R R 95 % MR B 2h R

7



FEAEOE . 10 At s R AR S Bl BT iE i T RS A . sk 1min "R (E™
B/ ME" T T7 HRAE " 95 % ME A A " A il —MC R Bidfe o5, I Se s Rl 2 /NI TR R —
ARSI, AN 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

Bk A3\ Web Server Thfig, SCREANFEIAR S %517 AN RSG5 A
A 8 MLBERGE S, 43BN A" 00000000; "EFHLGY": reemeeers nRECGN e
FURTEE N A B, SN B M AR R A B R E SR

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.

EERETT Ik

Connection method:

1R B R P 0 £ EL K

Connect this device to your computer with the network cable.

2. N ARG E - TR B S B PINE TR DOR R 6 RLE 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.

3G IP 53 E 1P B E 2 [F— ML

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

AFTIF RN 1E B8 ds e S A SN IP sk I Bl 4. & 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 *

= C @ O & 172.22.60.99/index.asp

K 1.1 Web B3 7t
Fig. 1.1 Web server Log-in Screen
RIS 7R HY 7 6 s S, HI P e 3 B SR N SR Y . F P S 2 N B Th RESE A
AR R EE R 5. W 1.2 iR,
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.

APView500 Power Quality Monitor

Acrel Electric Co.,Ltd

A KEES

* %[ : Acrel Electric Co.,Ltd
 FSBL:2018.3_2022-11-11_10:17:50
« PL:240816A5

 UBOOT: 2018.01
 CPUI:V1.14_2026-03-02_16:58:04
 BOOT: V1.14_2026-03-02_16:58:04

* KERNEL: Linux-4.14.0xilinx

* DTB:V2.00_20220617
 ROOTFS: V1.01_20220829

o APP:V1.20_2026-02-09_13:14:27
o MMI:V1.23_2026-01-28_12:58:24
o Device ID: C6C06D309137

« 61850 lisence: FB7658DB8717(PASS)
 SM4ECB key: TAAKPceVryieelw7
© RERIFHIRRE: 20.88°C

© REAIFRRE: 31.0%

o LR 53.28°C

 VCCINT: 1.0042V

 VCCAUX: 1.7952V

 VCCBRAM: 1.0093V

* VCCPINT: 1.0020V

FitiFh * VCCPAUX: 17981V
— + VCCODDR: 13359V

T{EHIE o FIRIHE: 1078568
BEER

ETL

EEw

K 1.2 REESF

APView500 Power Quality Monitor
® Acrel Electric Co.,Ltd
Device Info . .
et Device Information
Real-time Data
« Manufacturer: Acrel Electric Co.,Ltd
Device Conﬁg ‘ e FSBL:2018.3_2022-11-11_10:17:50
* PL:240816A5
- « UBOOT: 201801
DO sauings * CPUL:V114_2026.03-02_16:58:04
[—‘ « BOOT: VL.14_2026-03-02_16:58:04
[CommiSeup] o KERNEL: Linux-4.14.0-xilink
- « DTB:V2.00_20220617
User Settings « ROOTFS: V101 20220829
« APP:V1.202026-02-09_13:14:27
Time-of-use o MML:V1.23_2026-01-28_12:58:24
- « Device ID: C6C06D309137
Clock Settings « 61850 lisence: FB765BDBS717(PASS)
o SM4 ECB key: TAAKPCeVryieelwT
Waveform Record © MBTEMP:29.89°C
) © MBRH:312%
Event Info | * Core TEMP: 52.79°C
* VCCINT: 1.0042V
Stat Evaluation | * VCCAUX: L7952V

 VCCBRAM: 1.0049V

System Log]| « VCCPINT: 1.0020V
MM * VCCPAUX: 1.7981V
Device Debug * VCCODDR: 1.3315V
N * Available memory: 10.783 GB
Recent Event

Relogin

[N

==

Fig. 1.2 Device Information Screen
B SR O - o A SR B S R, AR B 1 SR AR
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.



"B 1" U BB, B TE RS B R A E DI

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

"R R TRAR R R 1 S EHE A XIS A IR AR, BRUBR B SR A PR BT I
TAK B TIAF -

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

UK "ThAREOR" "HAEEOR" "EREEE"SE: VAR BonBdE . Wik 1.3 o
7No

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

other data as shown in Fig. 1.3.

APView500 Power
» Acrel Electric C

BESIR
B8 uae | usc | uca | st B8 | B | ic |sm
BHEYE 237.422|238.485(237.946| V. BHERME  [2.639)2.537 |0.000] A
ERE 3207 | 3689 3455 | % 0.029] 0.035 [0.000[ %
afRE -0.000 [ -0.000 | -0.000 | % .412(10.981[0.000[ %
2203 | 1832 [ 1871 | % 28] 2.144 [0.000( %
0079 | 0121 {0002 | % 8.728[11.188[0.000[ %
BREEE 2224 1836 | 1873 | % 939/ 0.553 [0.000] %
0.053 | 0058 [ 0059 | % RISE  [1.794] 1670 [1.000
RISES 1422 | 1418 | 1424 RSB 1.107] 1.107 |0.000)
RIGER 1112 | 1113 | 1112 EFER 1508 A
BEZEH(10min) | 0336 | 0292 {0239 | % AR 1.465 A
REpSFE(10min) [ 0200 | 0.100 | 1.400 [mina(1)| [ @rvesE 0.031 A
£ ARSERIAZE (10min) / i / AFFFHE 97.135 %
) / / / FETFMHE 2.087 %
ARIESERIAZ(10min) | 0.137 | 0.122 | 0.155
#8iEHERYAZ (2hour) | 0.121 | 0.106 | 0.136
10min)| 5 4 5
BARERHE(10min) | 0352 | 0360 | 0343 [ %
10min) | 0.043 [ 0.060 | 0.103 | %

10min) 3449 s
A% 5003146 Hz
10s5EEI 241271
AERE 0.031 Hz !

K 1.3 K S

Device Info

Realimebatal Gonerate EXCEL [RTData PQM1 2026-01-05_154946.xIs
Device Config |

Voltage data Current data
|DO Seﬁlngjj Parameter UAB | UBC | UCA | unit Parameter 1A | 1B | IC |unit
Voltage magnitude 237.529|238.562{238.101 Vv Magnitude of current 12.639| 2.541 [0.000| A
Comm Setup = o
Over-deviation 3273 [ 3723 [ 3522 [ % || Total demand distortion(TDD) [0.029] 0.035 [0.000[ %
User Semngs 1 Under-deviation -0.000 | -0.000 | -0.000 % Total odd h ic di i 98/11.025(0.000{ %
Total odd harmonic distortion 2.205 | 1.824 | 1.903 % Total even harmonic distortion |2.239| 2.156 |0.000| %
Time-of-use | Total even harmonic distortion 0076 | 0118 | 0.098 | % | [Total harmonic distortion(THD)|3.691|11.234]0.000[ %
y Total harmonic distortion(THD) 2206 | 1827 [ 1.906 | % | |Totali ic distortion [0.983] 0.546 [0.000[ %
Clock Settings Total ic distortion 0.051 | 0.054 | 0055 | % Crest factor 1.747] 1,667 [1.000)
Waveform Record| Crest factor 1421 | 1418 | 1425 Waveform factor 1.107] 1.107 [0.000)
Waveform factor 1113 | 1113 | 1.113 11 component 1.509 A
Event Info Relative voltage change(10min) 0336 | 0292 | 0239 | % 12 component 1.466 A
- Rate of occurrence of voltage changes(10min) 0.200 [ 0100 | 1.400 [minA(-1)] 10 component 0030 A
Stat Evaluation | - - - - -
Single phase voltage short-term flicker severity(10min) | / / / 12 unbalance ratio 97.121 %
System Log| Single phase voltage long-term flicker severity(2hour) / / / 10 unbalance ratio 1.982 %
S— h p g flicker severity(10min)| 0.137 [ 0.122 | 0.155
Device Debug Phase-to-phase voltage long-term flicker severity(2hour) | 0.121 | 0.106 | 0.136
. times of voltage chang istic(1omin)| 5 4 B
| Rzl Value of maximum ion(10min) 0352 [ 0360 [ 0343 | %
Relogln | Value of steady state of voltage ion(10min) | 0.043 | 0.060 | 0103 | %
e Total time of voltage changes beyond threshold(10min) 3.449 s
Frequency 49.98760 Hz
Counter of 10s frequency 241269
Frequency deviation -0.012 Hz I

Fig. 1.3 Basic Data Screen
SRPCOCHE": B e S BSOSO, BB R SRS, W AR Z LR
B
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Waveform Record. Click "Wave Record" on the

Events to check the recorded waveform.

X f4: (PQWonitor PQMT 000002 20251129 024428 sordarv) FREXHE MiEXHE
TERBYIEL: 29/1112025,02:44:29 637010 FRBIE]: 29/1112025,02:44:29 637010

[ElEzEnsEN 0.0897

ic(BREY{E):

[EXCzESEE -0.0013

[UNGEE T 236.8981
UB(BX1A):
UC(H#E):

IA(34(E):
. IB(EXIE):

APView500 Power
Acrel Electric Ct

BYiEMS: 199879

ms

B 1.4 e

APView500 Power
Comtrade file CEGfile DATfile
Device Info Record time: 29/03/2026,01:02:02 680289 Trigger time: 29/03/2026,0102.02 880154,

[Rearime aa]
[5G Seings|
[Gomm Setup]

Horizontal shrink [J] Horizontal expand

ua(Instant): [(UgRtIery
ub(Instant):
uc(Instant):

u4(Instant):

Clock Settings

ia(Instant):

Waveform Record
Event Info
Stat Evaluation

ib(Instant):

ic(Instant):

UA(RMS): EEZE

Device Debug
Recent Event

1A(RMS): R

Time offset: 199 851

ality Monitor
Acrel Electric Co.,Ltd

left and select the

ms

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

12



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

13



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

HEAXT)8e R
Basic functions Accuracy
A RE
+0.1%
RMS Voltage
HLIRA RUE 0~01 :205%
RMS Current >0.1 :+0.1%
i BI. B MAENE
10.2%
Meter P,Q,S
10.5%
Power factor
HRE fIh024%, Jh0.5%
Ep+ ,Ep- ,Eq+ ,Eq- Ep Class 0.2 ,Eq Class 0.5
R A 22
0.1%
Voltage deviation
+0.001Hz
Frequency deviation
-~ . HL R AN T
ZHA A +0.05%
Voltage unbalance
Three-phase - —
HEL AN S48
unbalance +1%
N Current unbalance
FaSHIRE & .
Un21%  : #ZE+5%
Steady o )
LB A A When Upn21%  the error is +5%.
1 Harmonic voltage RMS Un<1% : i#%+0.05%
(2-63 k) When Uyn<1%  ,the error is £0.05%.
Harmonics In23%ly: R ZE+5%
(2nd -63rd) FLYLIE A SUE When 1,n=3%ly,the error is +5%.
Harmonic current RMS Ihn<3%ly: RZE+0.15%
When |n<3%ly,the erroris £0.15%.
Rt F, 1 ] B U Un21% : #EZE+5%

14




(0.5-62.5 &) Interharmonic voltage RMS When Upn21%  the erroris £5%.
Interharmonics Unn<1% 1=#+0.05%
(0.5th to When Upn<1%  ,the erroris £0.05%.
62.5th) IW23%Iy: iRZ+5%
N IR E SRV EIEN When 1,n=3%ly,the error is +5%.
Interharmonic current RMS Iw<3%ly: %Z+0.15%
When 1n<3%ly,the error is £0.15%.
R I
2.5kHz~8.9kHz
Higher harmonics
CVENANES
+2%
Voltage flicker
1 R 5]
10.2%
Voltage fluctuation
R PR AR 1l
10.2%
Rapid voltage change
TR I E I e PRI NS
Manual/Timed recording Settable sampling points/ cycle
P 7 WA 1R 2 /N T£0.2%, 5 H]i% 22 /N F+20ms
Voltage dip Amplitude error: <£0.2%; time error: <+20ms
FL IS T WA 1R 2 /N T£0.2%, 5 H] 1% 22 /N F+20ms
. Voltage swell Amplitude error: <£0.2%; time error: <+20ms
et - — —
N LI v B W E R %N T40.2%, AR % /N T +20ms
BRI = Event type
T Voltage interruption Amplitude error: <£0.2%; time error: <+20ms
emporary
MR R 2 /N T £0.2%, B[Rz T £1 JHK
M R . ,
Amplitude error: <£0.2%; Time error:
Inrush current
<+20ms
2RO X el 1024 m/JEW%
Temporary event record 1024 points/ cycle
MRS
. 20us
M 25 HL R o Transient voltage
Transient CENT 237
20us
Transient voltage
SRS E: £1ms, I B sy IR £1s/24h
IRIG-B Absolute timing accuracy: +1ms;
X Bef clock accuracy: +1s/24h
Timing WP kSR . +1ms, If <E i kS B +1s/24h
SNTP Absolute timing accuracy: +1ms;

clock accuracy: +1s/24h

WA RPUNIRIREE, NSRRI U RIS EE, LW AR EE,

A B 5 25 B A R U—U_UN'N x 100%; HLA REIR 5 A R %x 100%.

W 2: Up % h (1)) I S S BRI A s Unn 958 h K1) O i s 4 e 1AL

MUN<T% R () )i A R 25 T B A ““;—;’“Nx 100%:
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MUW1%  HE ()i S U R 2 B At Uh”XlOO%
T3 1A h () IR SRR . o955 D V()i It T4 2 18

il <3%ly, () B A2 A K 2T x 100%;

1y 23%ly, HLE() A M 2 F A 2 x 100%.

hN

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

and |,y is the current set value.

Formula for voltage RMS error: - U ——I™N » 100%; Formula for current RMS ITIﬂ x 100%.
N

InN

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

value of the h (inter)harmonic voltage.

While the Upy<1% ,the formula for (inter)harmonic voltage RMS error is —— Un~ v N % 100%:;
N

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

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

of the h (inter)harmonic current.

N x 100%;

While the I,y<3%Iy,the formula for (inter)harmonic voltage RMS error is

% 100%.

While the I,ny23%ly,the formula for (inter)harmonic voltage RMS error is Ih—lnn
hN

2.8 {kiEtRIE

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 i fE i & 8 N i R AR i i %

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 Wifglii&E i E RV Rz
GB/T 12325 Power quality— Deviation of supply voltage

GB/T 12326 HifgFi&E RSN,
GB/T 12326 Power quality—Voltage fluctuation and flicker

16



GB/T 15543 gl —AH K R VFA-FH7

GB/T 15543 Power quality—Three-phase voltage unbalance

GB/T 15945 HifEiE 1 RGMF RV InZE;

GB/T 15945 Power quality—Frequency deviation for power system

GB/T 24337 HfelimE A H H M a3

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

IEC 61000-4-30 8¢ 57 & & 7 i

IEC 61000-4-30 Power quality measurement methods

IEC 61000-4-15 [NARA-ThRERELTHIVE s

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

GB/T 17626.2 Hifiie wEAMERA &b pop b B 5%
IEC 61000-4-2 Electromagnetic compatibility— Testing and measurement techniques—Electrostatic

discharge immunity test

GB/T 17626.3 RifeA IQMMERAR S0 # 7 RS ST IR
IEC 61000-4-3 Electromagnetic compatibility— Testing and measurement techniques—Radiated,

radio-frequency, electromagnetic field immunity test

GB/T 17626.4 s WM ELAR s PRI G K REHTI R 0
IEC 61000-4-4 Electromagnetic compatibility— Testing and measurement techniques— Electrical fast

transient/burst immunity test

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

compatibility— Testing and measurement techniques—Surge immunity test

GB/T 2423.1 W LH 7™M 5287 Wik WRA: KR
IEC 60068-2-1 Environmental testing for electric and electronic products— Part 2: Test methods— Tests

A: Cold

GB/T 2423.2 H LT HARERE F2i 0 R ERKEB: =if;

IEC 60068-2-2 Environmental testing for electric and electronic products— Part 2: Test methods— Tests

B: Dry heat

17



GB/T 2423.4 TR 7= MR 5285 R DbZE AR #(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 #FEBh# &4k (IPAAY).

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

2.9 TR
2.9 Working conditions

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

FEXTERE: 5% ~95%:;

KAET): 86kPa~106kPa:

R <2500 K;

BiiraE 2% 1IP51.

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

Degree of protection: IP51

210 Z&MRE
2.10 Safety features
2.10.1 BL5RE

2.10.1 Insulating properties

BB AR SZA BUE 2KV i Y50HZ, PIlt1min 2S5k RS, 1o 28 AT A 2%
MER .
Pass the Insulating properties test at 2KV and 50Hz for 1min without breakdown or

flashover.

2.10.2 A%

2.10.2 Insulation resistance

FIJT i L 9500V (1R IR I 526 B ) 26 2 P BELAEL, I il KR A R % S5 %
[a] ¢ 24 2% HL B AN/ F-20MQ.
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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

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, B 0 i Y N Bl . S TR N Tml 32 o flh o S ot 3 DA %
[\ ¢ 2 18] REZK 521.2/50us IR v i FELIBE AR I o o P 6, T it k96 L IR BKV

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 fiiE A M g8
2.10.4 Damp and heat resistance

P BN REAK 2 GB/T 2423.9-2001 #5E HEE MR AR . XK E+40°C£2°C FHXE
JZ(93+3)%, R [A] 48/}, RIS A2/ A, F500VELIRIERREE, & &4 5]
e FEL 0] % 8 70 A i A L <G B 20 S AhFe 2 TA) L DA R R o B AR B A [ % ) PR 4 25 FELPEL
FIAINT1.BMQ; A5 s 5 B AMIS T/ o 5 B2 16 F SR IR BRI 75 %6

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

not be less than 75% of the dielectric strength test voltage.
2.1 BB AR A M RE SHLI M BE

2.11 EMC and mechanical properties
2.11.1 R FRAMERE

2.11.1 EMC performance

‘ B R R B AT FERE
IR FF W A S
Corresponding Test
Test Name Standard Number
International Standard Level
R —
GB/T 17626.2-2018 IEC 61000-4-2:2008

Electrostatic Discharge Immunity Test Class IV
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CIETLIRY TR D E S R INE R

£ 4
Radiated, Radio-Frequency, Electromagnetic Field GB/T 17626.3-2016 IEC 61000-4-3:2010 |
Class IV
Immunity Test
HURE B R KR B P B F04
GB/T 17626.4-2018 IEC 61000-4-4:2012
Electrical Fast Transient/Burst Immunity Test Class IV
RIE G I E F0 4
GB/T 17626.5-2008 IEC 61000-4-5:2005
Surge Immunity Test Class IV
S R R SRR =y
%3
Immunity to Conducted Disturbances, Induced by GB/T 17626.6-2017 IEC 61000-4-6:2013 |
Class Il
Radio-Frequency Fields
T it E £ 4
GB/T 17626.8-2006 IEC 61000-4-8:2001
Power Frequency Magnetic Field Immunity Test Class IV
F 27 B NS I AR BN B R AR R AR R 1l N
~a
Voltage Dips, Short Interruptions and Voltage Variations GB/T 17626.11-2008 IEC 61000-4-11:2004
Pass
Immunity Tests
7RI E 5 4
GB/T 17626.12-2013 IEC 61000-4-12:2016
Oscillatory Waves Immunity Class IV
B LR A A i O R s 2T 0% | S PR B i e AR B B
ERRE s "E
GB/T 17626.29-2006 IEC 61000-4-29:2000
Voltage Dips, Short Interruptions and Voltage Variations Pass

on D.C. Input Power Port Immunity Tests

2.11.2 Ml IRED

2.11.2 Mechanical vibration

3 E HEK 2 GB/T2423. 10 FiLE IR Sh N A BE /11056«

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

P E AKX GB/T2423.5 HhAILsE 1 il mi B2

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.".

20




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

21



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 current inputs of channel 1: 1IA, 11B, 1IC

3 voltage inputs of channel 1: 1TUA, 1UB, 1UC
Spare current of channel 1: 110

Spare voltage of channel 1: 1U0

3 current inputs of channel 2: 2IA, 2IB, 2IC

3 voltage inputs of channel 2: 2UA, 2UB, 2UC
Spare current of channel 2: 210

Spare 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 ELARN

3.3 Wiring
. APView
Aoy ML K 1l
TALb il XL 2
Ay B XD b
._'Pq' . o——9
NALL 1X: 4 AL AL.6
B 3.5 3CT MLk
Fig. 3.5 3CT Current wiring
APView
TAl
PoarAm %1 1l
e
XI.1 1Ib X1.2
TAlc C411 1X23 X1.3 HC X1.4
._'Pq' o——g
= X195 X1, 6
& 3.6 2CT Haifi ik
Fig. 3.6 2CT Current wiring
APView
4630 FUL X1 1la
— E— =5
B30 FU2 X3 AL 17 10b A1 18
—] C= =
630 FU3 2K {119 1l AL 20
[::j X1. 21 X1.22
N600 2X: 8 ' '

& 3.7 3PT HiJEH:Lk
Fig. 3.7 3PT Voltage wiring
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APView

A630 FUL X1 1Uab
H | @ e_fw\q_o
- x.17 xnas
B630  FU2 2% 3 1 1Ubc
H | — e_(w\q_o
o X1. 19 x.20 | J
630 FU3  2X:4 r 1Uca
H | — e_(VVV}_O
o X1. 21 X1. 2

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

3.4 =t
3.4 Ground

NPRIERE B ) % Is AT M B 2 4, IRE AN RIS A bl . B AP T 5% . )
I 9 DRAIE e B AE 5 FLIE T IRIA G R AT SRI8AT, B8 T 2R, BB, ZAafhit, Xt
BORYEAEH, FELIA RIFMEL. Kb, RERBMAFFHEE, KEAE X4 w1 ERf
HH T X4.4 (BREON EARTHD |, AZUHAN/N T Amma e F M 5 28 (3 4 0 1) #1231
R AT SRR

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 BRI, SCRFAC/DC110V. AC/DC220VAIDC48YV —FhHilas (%
SEMH), TARVEHZ(80% ~120% )AUE i . A4 E LAY, AU 2 E M T A8, LARA
DR B SRR AL B S I B 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
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the side and ensure that the actual power supply matches the nominal range of this device

to prevent damages to this device.
3.6 IR BN [E B
3.6 Analog input

3 BN AU LA 1] 0 U P S SRR HO AN /N T-2.6mma2 s (ubn () S AGE R R B M
LA N I AL, 2 B o1 _b R 22 0 5T SRR A TR, DA IR AT R R IR B T s AE
I R [ 38 06 250 F AT S IR O/ T 1. 6mm2 i SRR B AR 1 B IR\ I 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.
3.7 Biflum O Y EHE
3.7 Communication port

2EEH A3 LUK @ TN [TEth1. Eth2. Eth3, 4370810/100M M - (A AH )
AE) , KHIRJAGHE: . 2 B4R {HE2"RS485 17i@ i\ 1485A1/B1. 485A2/B2, 3¢ #¥300~
57600bps, i THIEFE I 6 FH 57wl SL 4 AR sy T FEE

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.

q
20

| 800480 Wi i 557

LED 8747

USB H

BB |

i [m]

APView500 E Uﬂ%
U‘ j( WJ :J% H Power Qulality Analyzer -

| 800%480 LCD ’
LED

USB Port

‘ Cursor movement ‘

E

sc

| Ethernet Port i APView500
Power Quality Analyzer

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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R FEL AL S T BB IR | & TS BB PR | R T 73 R AR I T B R IR
TR R AN Total voltage/current harmonics beyond the limit, each
Harmonic Red harmonic beyond the limit, odd/ even voltage harmonics
beyond the limit
BERW AN BHE AW
Unusual Red Abnormal running

4.3 RIRSf

4.3 Quick navigation

AT

Kl4.2 PRk SR R E
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Home

Enter‘Esc

Main menu

Enter Esc

Enter

Esc

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

d

| Real-time Waveform |

| Harmonic Power |

| Steay Events |

| Function Parameters |

g

I Interharmonics |

—| System log |

—! DO Configuration |

—| Information I

Phasors

4=

Power

I Harmaonic Energy |

t

-

Amlitude Adjust

Lamp Test

Energy I FIuctuation;"FIickerl

=

*l Unbalance/Deviation |

Fig. 4.2 Quick navigation

4.4 34E AR
4.4 Operation instructions
441 FFmE

4.4.1 Home

P8 EHJE, BT . 325 3B R S % B R A R AR AL A
[l AR . EAF S RSFALUR . Fia N AF T EOvREEFAEHE, A
"HAFER R AR S E .

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.
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APView500

i B¥{E tahi A e e
0.000° 0.009V 0.000° 1 | 50.00Hz
0.000° | | 0.037v | 0000° | 2 |50.00Hz |

0.000° 0.000V 0.000°

0.000° | | 0.000v | 0.000°
0.000° | | 0.000v | 0.000°

2022-12-19 10:56:23

K43 F50m

APView500
Phase RMS Phase Line Freq

0.000° 0.009V 0.000° | 1 |50.00Hz
| 0.000° | | 0.037v | 0000° | 2 550.00H2|

0.000° 0.000°

0.000° | | | 0.000°
0.000° | | | 0.000°

Dip/Swell: 0

Steady: 0

2022-12-19 10:56:23

Fig. 4.3 Home
442 3B

4.4.2 Main menu

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

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

displayed in the "Preview" on the right. Then, press " " to enter the submenu.
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88 KRS

FRFEFEER

B /]

ES=
EHER

A8

K44 F328

38 Preview

Voltage/Current

1]

Metering Power Quality Events

F Real-time Waveform
.—:J
Phasors

Power

Energy

g

DI

Parameters System Setup

Fig. 4.4 Main Menu
4.4.3 KRR

4.4.3 Metering

FE S B P S B "SR B N S Bt S . SEI B SRR R A B R
“iaﬂ-?&ﬂ:ﬁ” N “9%%@” N “IjJ%” N “EE‘ZEAE” N “ﬂ:)\” N “%ﬁ,%” N “%%” /\/I\
T

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

provides six screens, i.e. "Voltage/current", "Real-time waveform", "Phasors", "Power",
"Energy", "DI", “Multi rate”, "Demand”.
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K4, 5 S HE

Metering
Voltage/Current > Real-time Waveform

Phasors

Energy

Multi Rate Demand

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

F I LR S P o Bl 3s N, A% [mL i FEL T LI RREL SRR A L % LB AR,
AT/ E—0, A TABEMRREER.

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 A B A HAL A 38 DLAKH A LS R SR A R 1) o

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

of phase-A voltage.)
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BERE

0.009V
0.037V

0.000v | | . 0.000v | 0.000°
0.000V 0.000V 0.000°

0.000V _ 0.000V _ 0.000°

0.000Hz EIE 250 0.000Hz

Fl4.6 HLJEHIR

RMS

0.009V
0.037V

0.000v | | . 0.000V
0.000V 0.000V

0.000V _ 0.000V

ChannellFreq 0.000Hz Channel2Freq 0.000Hz

Fig. 4.6 Voltage & current

4.4.3.2 KA HUE-SCRTIR 2
4.4.3.2 Metering —Real-time waveform

SEIRPOY A 3 B R R ORI, $5+" "-"EA DLR R, % BT DLk
FRMIE, PN AGER. | & 20508 AL B C =M, EEREERF.

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
selected one will turn white. Yellow, green and red indicate phase A, B and C respectively

and blue indicates the zero sequence.
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1UA EELER
V)R 100.12V
1UC

1U0

140.30V

4,96 A

5.00 A

K47 st

.96V
100.12V
1UC

140.30V
v

11A 4.96 A

5.00 A

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

R PR T 7 2 T [ ) PR PR R I, S s 2 T [t P AR P A R R
TUAE AN/ 22 e s LR AN

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.

% B WINPT B BRI, PRI A T A R TN R n] e 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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HE
MF  0.000V
FF  0.000V
IEFE  0.000V

Volt Curr

Nega 0.000V
Zero 0.000V
Posi  0.000V

0.000A
0.000A
0.000A

BEF T
0.238 %
0.293 %

Kl4.8 K&K

Volt Unbal

0.238 %
0.293 %

1UA
1UB
1uc
1U0
11A

11B

11C
110

b e ]
0.238 %
0.293 %

1UA
1UB
1uc
1U0
11A
11B
11C
110

Curr Unbal

0.238 %
0.293 %

i&{E
0.009V

0.037V

0.000V
0.000v

0.000V

RMS
0.009V

0.037V

0.000V

0.000V

0.000V

0.000V

iz} ]
0.000°
0.000°

0.000°
0.000°

0.000°

Phase
0.000°
0.000°

0.000°
0.000°

0.000°

Channell

Switch

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

DR G B & IS A DI Th3 . U DIF. DhRRE. AR BRI R (FRK)F%
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 A T A TN SR 6 0] B AR B
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
HIhThEEKW ' 0.000

T IhThEkVar 0.000

hEEH 0.000
REEThEEKVA 0.000
EHiEAokw

Kl4.9 Th%

ChannelL1l

P(kw)
Q(kvar)
PF
S(kVA)

Fundam P(kw)

» Switch

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

DR G B & LS ) E AT DH"EP+" IERBII"EQ+". RIAA D"EP-". R [A]) A6
"EQ-". WLIEHLRE"ES"SEHIE(E B

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

related data of each channel.

AR E I R B, FE A T A T BER T 6 0] B AR B
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
Channell

B
EP+(kW- h) ' 0.001
EP-(kW- h) | . 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
R IR E A MBS FPRES, 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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m¥k 1/21

Page 1/21

Fig. 4.11 DI
4437 IRHIFE-ZHE
4.4.3.7 Metering — Multi Rate

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

various types of energy data under different rates.
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SKEAE (kW)

742.80
1477.6

2207.5

4427.9

0.000
1856.9
1678.5
892.52

K 4,12 syt =

Cumulative energy(kW)

742.80
1477.6
2207.5
4427.9

0.000
1856.9
1678.5

892.52

Fig. 4.12 Multi Rate

4.4.3.8 ZRHHE-FE
4.4.3.8 Metering — Demand

i LT o A SR 7 A 7

BB (kW)

742.80
1477.6
2207.5
4427.9

0.000

Delte energy(kW)

742.80
1477.6
2207.5
4427.9

0.000

Screen “Demand” displays the real-time demand and maximum demand in different

rates.
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444 BEERE

4.4.4 Power quality
E TS B R P L RE o S S E N R BE TR AT . PR R T R A R I
Iﬂ%n\ lll‘Eﬂi[éj\]BZn\ IIi%C&EE‘
Select "Power quality" on main menu and enter "Power quality" submenu. Submenu

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

TRRE (kW)
100.97
201.09
300.41
602.47

Realtime(kW)
100.97

201.09
300.41
602.47

RATE (kW)
104.94
212.39
312.56
629.72

Maximum(kW)
104.94

212.39
312.56
629.72

K] 4.13 Demand

=AENE
2025-10-16 16:15
2025-10-16 16:05
2025-10-16 17:05
2025-10-16 16:05
2025-10-17 11:25
2025-10-17 10:33
2025-10-16 16:05

Time
2025-10-16 16:15
2025-10-16 16:05
2025-10-16 17:05
2025-10-16 16:05
2025-10-17 11:25
2025-10-17 10:33
2025-10-16 16:05

™S "R, R RS TR

"Harmonic Energy", "Fluctuation/ Flicker" and "Unbalance/ Deviation".
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B ThE

IEREREE

&/ wE

Power Quality

Harmonics Harmonic Power

Interharmonics Harmonic Energy

Fluctuation/Flicker Unbalance/Deviation

Fig. 4.14 Power Quality

4441 BERE-EK
4.4.4.1 Power Quality - Harmonics

BNV "SRG, HIEBARE R 2 M Ak, SRR R S ATk £
TP TR R A R 5 T R RO IR o 1 IR B R 2 AT IE 1 ~6 3K I A AE . & &
FA, T UG e S kAT R R V)4 . FEBIRITIHN T, 5 24 "B A HE N 2 ik v )i
RIGTE ENETRI, BB 2~63UGE R BIEE 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
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the graph and the table, press “4” or “P”. In the form of table, press "< " to enter the

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

1 20 30
SR 0.00% TDD

BERgEsT xR 0.00% THD
EfHHET 2.729

K 4. 15 AR K

11 20 30

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

- CHT/TBL

Fig. 4.15 Harmonics Chart
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TP/ BEE (V) SEE (%)
0.052 0.000

0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000

0.000

|
|
|

0.000 | 0.000
‘_
| 0.000
|

0.000 0.000

|

|

|

|

|

|

|

| | |
J 0.000 0.000 |

|

0.000 ‘ 0.000

0
1
2
3
4
5
6
T
8
)

RARHNT T

K 4. 16 EHEE

Order RMS(V) Ratio(%) Phase(®)

0.052 0.000 0.000

Q

0.000 0.000 ' 0.000

0.000 0.000 0.000
0.000 0.000 ' 0.000
0.000
0.000 0.000 ' 0.000
0.000 0.000 0.000

0.000 | 0.000 0.000

0.000 ‘ 0.000 ‘ 0.000

|
|
|
| |
0.000 | 0.000 : 0.000
‘__
|
|

(Y= - - RS O = & T B S 7% I S R

|

|

|

| |

0.000 0.000 ‘
|

|

Press ENTER to turn page < CHT/TBL

Table 4.16 Harmonics Table
4442 BEERE-TERINE
4.4 4.2 Power Quality — Harmonic power

"E B RS R ) RoR % Bl AL By C =AHI 1~63 BRI RAE, ARSI A D)
ORI WEEAAEDIR . IR E . BRI 10 KIEBRIh R, AT
FIUEE 1~63 UGBTI, /A B AKX E G EIAE hThE., BT, EEAILE
ha. R IR 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
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active harmonic power, the reactive harmonic power, the apparent harmonic power and

the harmonic power factor, press “4” or “p”.

A (kW)
61.704
0.000

0.000

-0.000
-0.082
-0.000
-0.001

2
3
4
5
6
T
8

-0.000

-0.001

-0.000

j

10

R IA R NI T

K 4. 17 & thE

Order A (kW)
1 61.704 |
0.000 |
0.000 ‘
-0.000 |
-0.082 \
-0.000 |
-0.001 |
|

(o= B T A+ o T .2 T Y- S ¥ B 5}

C
h
a
n
n
e
L
1

-0.000

-0.001

10 ‘ -0.000

j

Press ENTER to turn page

Fig. 4.17 Harmonic Power
4.4.4.3 BEERE-EIERK
4.4.4.3 Power Quality — Interharmonics
AN S LR OR 0.5~62.5 IR BB K& A R
Screen ‘"Interharmonics" will show the RMS and ratios of 0.5th to 62.5th

Interharmonics.

46



| 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

Bl 4. 18 [H]1 %
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. 4.18 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.

A (kVA-h) B (kVA- h) C (kVA- h)
43086 _ 43086 43086

0.0456 i 0.0671 | 0.0661
0.0042 . 0.0042 1.0042
41.895 | 41.895 41.895
0.0122 . 0.0122 0.0122
9.5645 9.5645 10.716
0.0059 0.0059 ! 0.0059
0.0003 0.0003 0.0042
0.7400 0.7740 0.3788
0.0020 0.0024 ‘ 0.0014 ‘

I STIN T S EP EQ EP+

B 4. 19 S0k e

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

o |~ AW N

C
h
a
n
n
e
L
1

0.0003 0.0003 0.0042
0.7400 0.7740 0.3788

[
[=]

0.0020 0.0024 ‘ 0.0014 ‘

Press ENTER to turn page [ EP EQ EP+

Fig. 4.19 Harmonic Energy
4.4.4.5 BEERE- KT/ INZE
4.4.4.5 Power Quality — Fluctuation/ Flicker
"I B TR AR S B S % [ e =R R ) R S ) S L R T AR A
Screen "Fluctuation/ Flicker" will show the voltage fluctuation and the voltage flicker

of three phases of each channel.
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B8 FE B T . B ERT

8 (R/min) BAE (10m) KRAZE (2h)

0.000 0.000 0.000
0.000 .00 0.000 0.000

Fluctuation Flicker

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

0.000 0.000 0.000
0.000 .00 0.000 0.000

Fig. 4.20 Fluctuation/ Flicker

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

AP SRR RS EIEE AL By C AR FR /R N W2 AR 2
BRI e RS IRAE . IEFP/TUF IR 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.

S E M P [ B, FERE A T A N BRI R i A
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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.

HE1E
0.000 A
0.000 A
0.000 A
0.000 V
0.000 V
0.000 V

EwE (%)

-99.984

-99.972

| -99.977
50.000Hz

K 4. 21 AP/ 2

Sequence Amplitude
| 0.000 A
0.000 A
0.000 A
0.000 V
0.000 V
0.000 V

Over- Deviation (%)

1UA ' -99.984
1UB -99.972
1UC ' -99.977

e

0.000
0.000
0.000
0.000

TwE (%)

99.984
99.972
99.976
0.000Hz

Unbalance

0.000
0.000
0.000
0.000

Under- Deviation (%) |
99.984 '

99.972
99.976

Freq: 0.000H}_ Freq De\}iation: 0.000Hz

Loopl

Fig. 4.21 Unbalance/ Deviation

4.4.5FHIER

4.4.5 Events

FE T P AL SR S HE AN FA LR A I "HAR DRSS RS

SO TR IS AT

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

» Channell

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

K 4. 22 FHd st

Temporary Events

Steady Events

System Log

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

"HEFEASRR R R E RIRE T B BRI P = SRR S A A R R A
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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EHFESH: 66
HFatial =HFERE
2023-06-14 15:41:12 | BEEFH

2023-06-14 15:40:51 HEEA: LM
2023-06-14 15:40:51 ; HEEN: L
2023-06-14 15:40:51 7 B EER

2023-06-14 15:36:18 | HHENM: BLEM
2023-06-14 15:36:18 HHEN: F£EM
2023-06-14 15:36:18 ; BHHENM: S4&0
2023-06-14 15:36:18 - BEHH

2023-06-14 15:35:56 | HEEA: LM

K 4. 23 BAFH

Temporary-state Event number:

Timestamp
2023-10-23 14:13:36
2023-10-23 14:13:36
2023-10-23 14:13:36
2023-10-23 14:13:36
2023-10-23 14:13:07
2023-10-23 10:32:18
2023-10-23 10:32:18
2023-10-23 10:32:18
2023-10-23 10:32:18

Description
U swell location: Outgoing side
U swell location: Outgoing side
U swell location: Outgoing side

Voltage swell

Voltage .i“r-1.terruption

U dip Location: Outgoing side
U dip Location: Outgoing side

U dip Location: Outgoing side

Voltage dip

2023-10-19 15:42:08 Voltage interruption

Pagel/24

Fig. 4.23 Dip/Swell

BN AR, 4% o 7 TN EE F RS

N 4.24 (a) P B EEMIOR, ERAH FE “o 7 F T EE ZE Y
SKITPIY, K 4.24 (b)) sy R B B SR . K 4.25 (a) FisvH
IEETHFEMES, ARAW M ‘o 7 WV EE ZFHCRNBOY, WK 4.25 (b)
7NN HL TR B AR SR B

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

As shown in Fig. 4.24(a), the voltage dip event is recorded, and the waveform of the
event can be viewed by pressing the "« " as shown in Fig. 4.24(b).As shown in Fig.
4.25(a), the voltage swell event is recorded, and the waveform of the event can be viewed

by pressing the "« " as shown in Fig. 4.25(b).
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FB T fE

FreediEl:  2023-10-23 10:32:18 RiEws: 1
ROERE: % ElEE: 1 #8fi: UAB UBC UCA
HERE: 8.669 V 15.01%

FISBE: 49.071 V 84.99%

FgEmfiE]l: 0.037 S

SEMI F47

Kl 4.24(a) HEEFFEMF

Voltage dip

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

Depth: 8.669V 15.01%

Residual voltage: 49.071V 84.99%

Duration: 0.037 s

SEMI F47

Fig. 4.24(a) Voltage dip
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Fig. 4.24(b) Voltage dip waveform
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BEE

Frisedial: 2023-10-23 14:13:36 RiES: 5
THER: fh% Eg: 1 HfI: ABC
BAflE: 64.787T V 112.21%

F&EpdiEl: 0.035 S

Kl 4.25(a) HLEETHHM

Voltage swell

Start time: 2023-10-23 14:13:36
Action type: TRIGGER Channel: 1 Phase: ABC
Maximum voltage magnitude: 64.787 V 112.21%

Duration: 0.035 s

Fig. 4.25(a) Voltage swell
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0

136.91V
6.56 A

97.50 V

9777 V

1UB
[ 10|
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136.91V
6.56 A

Fig. 4.25(b) Voltage swell waveform

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

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

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

problems. Figure 4.26 shows the configuration scheme of the power supply system, and
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the APView power quality monitoring device is configured at the incoming line of each
demarcation point and the outgoing line of the important loop to realize the function of
positioning the source of voltage dip.

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

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

are recorded, respectively.

f .............................. > APView500 110kVAI#E
110kVaEFERL,
110/10kV ’(’C‘j ‘,‘C'ﬁ' 110/10kV
} ---------------------------------- > APView500 10KV S SR EE S
10KV i 4'. p # 77777777777777777777777777 » APView500PV SRR EFE, R ERIE
y y
i e TORVHELIE A,
[ ] L
# ? ______________________________ » APView500 10kVERBFTANE R EEHE
L3 HiE
10/0.4kV 10/04KY JO) ======mmemmmemecee e eee- 3 ADViewd00 0.4kVECER =Rt EE N
[i L
0.4kVEHEE | T | T z - N
s oumam T > APViewd00/APView350 0.4kVSEHRITRINE, SEAETTRIE
m-u_ﬁm Ellrﬂﬁ

110kVEB LR TEE

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

FregagiaE] 2023-06-14 15:41:27

mifEE Y 1.2
LiER DT B
RES 48
AU(B[E) -79.077 %
AR(®E) -120.176 %
A X(sH) 71.312%

p54i

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

Start time 2023-06-14 15:41:27

Action type TRIGGER

Phase B
Wave No . 48

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

Wave

Fig. 4.27(a) Voltage dip location:incoming side
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BAEM: KBRM

FHiaesia) 2023-06-14 15:41:48
mifEE Y 1.2
LiER DT A
RBES 49
AU(RB[E) 12.207 %
A R(E3PH) 12.268 %
A X(=#) 107.494 %

p54i

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

U swell location:Outgoing side

Start time 2023-06-14 15:41:48
Action type TRIGGER
Phase A

Wave No . 49

A U(voltage) 12.207 %

A R(resistance) 12.268 %

A X(reactance) 107.494 %

Wave

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

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

P E A TITICNISEMT F47 il 23} i fe it & B SR ALHEAT A B L0 H, TTICHIZR AN
SEMT FAT 25 AT 75255 B i S LT A5 . ITICHRZR B AT W B R FH. B F%. S iy
3, W T ITEEAT L, SEMT FATHEA T 2260 2T . Jamf i o0 #fr, & T2 Sk
ATk, WlEl4. 28 (a)  4.28 (b) Fronsd oy HL H B FERT B TTICAISEMT FATHIZL

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
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interruption analysis, and is suitable for semiconductor and other industries. Figure 4.26(a)
and 4.26(b) show the ITIC and SEMI F47 curves corresponding to voltage dip

respectively.

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

HtE: 30.66% FFEERYiE): 0.151s

] 4.28(a) ITIC 7% 2 /i i 25

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

Percentage: 0.04% Duration: 37.616s

Fig. 4.28(a) ITIC Curves
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SEMI F47

100
90
80
70
60
50
40
30
20
10

]

0.01 0.02 0.05 0.1 0.2 0.5 10

Botk: 30.66% Fr4EmtiEl: 0.151s

| 4.28(b) SEMI F47 75 75 il £&

SEMI F47

0.02 0.05 0.1 0.2 .5 1 10

Percentage: 0.04% Duration: 37.616s

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

FSFEMOTHEMRE. MR mZE. BRSNS N, W/ K. S PEERsih
MFM. HEFH LG4 4.5 18, WEA4. 290,

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

check these data shown in Fig. 4.29, follow the steps as described in 4.4.5.1.
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HERE: 208
HFatia HFERE

| 2023-06-14 15:41:48 HEIREREE RER
| 2023-06-14 15:41:48 P s A5 I 3 SRk R
2023-06-14 15:41:27 SRR
2023-06-14 15:41:27 ' HES F T TSR
_ 2023-06-14 15:41:27 £ f 2 PR
2023-06-14 15:41:27 B =R
2023-06-14 15:41:12 HEf =R
2023-06-14 15:41:12 - B £ fis 2 ik PR
2023-06-14 15:41:12 | B £ fis 2 ik PR

K 4.29 fasdi

Steady-state Event number: 298

Timestamp Event Details

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

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

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

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

Fig. 4.29 Steady Events
BN FE R AR S, 427 "IN EE FR RS B 4. 30K, IS
TR o TN A ZE AL RO .
Press "A" or " V" to select an event and press "« " to check the event details as

”

shown in Fig. 4.30.Users can view the waveform recorded for the selected event with "«
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FE P 97 fie 2= PR

FHiGEtiE] 2023-06-14 15:41:27
] (=0 g&R
AL £
RiBES 8
R & 0.017 %
FrgEmyia] 416.193 s
=B 16.378 %

p54i

K 4.30 HL I G 22 A5 FR

Voltage under-deviation

Start time 2023-06-14 15:41:27
Action type END
Phase C

Wave No. 8

Trigger Value 0.017 %

Duration 416.193 s
Minimum Value 16.378 %

Wave

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

HEE.

huille

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

modification of system parameters and abnormal running.
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BEHEH: 186

E{adia) . =HER
2021-12-14 08:54:20 TEEH 1B TTE K
2021-12-13 15:21:30 EEAINENRIAES
2021-12-13 14:26:26 EEA2EENRIAES

; 2021-12-13 13:54:37 EEALEENRIAES

Il 2021-12-13 12:47:52 I EEA LIRS ENR

_ 2021-12-13 10:32:23 EEA RS EN

2021-12-12 09:56:19 EEA RS ENR
2021-12-12 08:22:26 EEA RS ENR
2021-12-09 15:47:29 I EEA L RSENR
2021-12-09 15:46:43 | EEA RSB

1
2
3
4
5

(5= = - B R =

K 4.31 T/EHIC

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 jm'

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

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

Page 1/1169

Fig. 4.31 System Log
446 AFPEE

4.4.6 Parameters
4.4.6 Parameters
FH P 78 48 5 515 B %5 15050008
Screen "Parameters” is encrypted with a password (0008).

FEEC IR P EE A e R E S . e E SRR REAS "
REZH" A"k F 25 0 B " = 13 P
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Select "Parameters" on main menu and enter "Parameters" submenu. "Parameters”
provides three screens, i.e. "Basic Parameters”, "Function Parameters" and "DO

Configuration".

K4.32 ) EE St

Parameters

Basic Parameters

Function Parameters

Do Configuration

Fig. 4.32 Parameters
4.4.6.1 P EE-EASH
4.4.6.1 Parameters — Basic Parameters

"R SO T A O AR B T (O H R ST AR, e
PRAREL" "hRAR R SR . 1AL E S M D IR SE PR s s, AR E T 2%
I “BYRE

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",
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"Nominal current" and "Nominal voltage".Users shall set these parameters according to
actual conditions.Please refer to Chapter Five "Parameter set" for the specific setting
method.

ISR B, BT RENS . S HE )R, R BRI
BRI, RS, THAZEL"0008", SI-RIRAFRTN: BN R, WH
T EPHRIA

Press " " to modify data and " A ” or 7 ¥ ” 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".

BEAR Y&
FRPRER 5.000 A
IRHR B 57.740V
HESH 10.000 kv
AP EE 10.000 MVA
RIMIRES 10.000 MVA
fHtHGEAS 10.000 MVA
PTZ L 1.000
CTZk 1.000
FINRHE B

1
2
3
4
5
6
[
8
9

-
(=]

K 4.33 A

No. Basic Parameters
Wiring mode STAR

i Nominal current . 5.000 A

Nominal voltage . 57.740V

Voltage class 0.38 kV

User agreement capacity 10.000 MVA

Min short-circuit capacity 10.000 MVA

Device supply capacity 10.000 MVA
PT ratio 1.000

L= e = = : TR A .0 - R 7 I S R ]

CT ratio 1.000

10 DI trigger waveform record OFF
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Fig. 4.33 Basic Parameters
4462 ARPEE-THRESH
4.4.6.2 Parameters — Function Parameters

"DIRESH S R T I E A R R SR TR AR I B DY RE R E A D R PR I, B
R BRI, MR B IREE, BB ITIAR 4.4.6.1, BUIAE S 4"0008".

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

FEE W) A DR RN, RS TE (BT O 4% [ e B8 TR AR OC [ bR E R B 4T
LUESESY7/SD LIRS i

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

B 1 ERETYRE: T BB R R, "R TR, BN T
A TR TR B RO A BRI N BRE AR, U A AR e 2 o, SR
F M 72 AT IO I AR SR, RIS S L PR o e 2k R L 11 P S LTI (i 22 4R s T 5% ff
BRI Ja, $%"RST 8, AR A% s s th MR RAT .

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

Bl 2 EEEEDIRE: R E "N 90%, BN"EA R R, ik 90% & X
N 90%* FRAR L o WZR HLEAIR T Q0% ArPR i [, FRAE 1min WK IR o LN ik A BB He
BEDIfE, e E 5 o B B S D SR I A 3, [RIRR A5 50 2 4K fL 8% H TR R e TR ARCF R s
1T IR ARG HE"RST @A B3 E .

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

voltage dip event.
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EiE1 DHREB¥W

L al o) 50.200 Hz
TR ' 49.800 Hz

HIE - IR ' 107.000 %

B T~ B 90.000 %
A FREHERE ' 4.000 %
M FA S ERE ' 4.000 %
ERANERE 1.000 %
KNERE | 1.000 %

BEEFH | 110.000 %

B [ eh B 10.000 %

1
2
3
4
5
6
7
8
9

-
=]

/T

K 4.34 Die S

Function Parameters

=
°

Max frequency 50.200 Hz

Min frequency . 49.800 Hz

Max voltage ' 107.000 %

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

Long-term flicker Limit 1.000 %

L= e = = : TR A .0 - R 7 I S R ]

Voltage swell threshold 110.000 %

10 | Voltage interruption threshold 10.000 %

Fig. 4.34 Function Parameters

4463 AR EE-HBREE
4.4.6.3 Parameters — DO Configuration

Ak BT B3 M T B R RE TR T D AR LA 4K AR HH T o BRI BT A
7y DO1~DO16 EE — P E 4. Wk 4.3 s, &4 DO W&ENO. AL B. C, H
0 FmiBit, AFRRFFRH H, B ZRRARFME D, CERkrt D, HOME 2R
L& 4.35.

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
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bistable output, "B" indicates a monostable output and "C" indicates a impulsive output. To
confirm the DO configuration, see Fig. 4.35.

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

For example, the "temporary voltage" relates to relay number AOOO CO00 0000 0000.
Letter "A" relates to 1t relay output DO1 and letter "C" relates to 5" relay output DO5,
indicating that both DO1 and DO5 are alarm outputs of "temporary voltage", DO1 is
attribute A (bistable) and DO5 is attribute C (impulsive).

HERABCE: (DO A WALE Y a1 X6 2E0)

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

F 44 HBARLER
Table 4.4 Factory Default

fic & DO DO JEtk fic & DO DO J&
ThREA4 PR Theg 4 pr
DO DO DO DO
Function Function
configuration | attribute configuration | attribute
R T TR+ CEVENANES (7553
DO1 DO5
Voltage swell Bistable Voltage flicker Bistable
HL B Prfr LRGeS (7S5
DO1 DO6
Voltage dip Bistable Voltage harmonic Bistable
FE L H Prfr Rl GEN (7S5
DO1 DO6
Voltage interruption Bistable Current harmonic Bistable
[N 7S5 HtHE (7S5
DO2 DO7
Transient volt Bistable Voltage DC Bistable
WAt FRLIR 7S5 ERYZER (7S5
DO2 DO7
Transient curr Bistable Current DC Bistable
A A 22 7S5 HL S PR A2 AL (7S5
DO3 DO8
Frequency deviation Bistable | Rapid voltage change Bistable
HL e A 22 7S5 il R (7S5
DO3 DO9
Voltage deviation Bistable Inrush current Bistable
R AN 1l TR+ B AES (7S5
DO4 DO9
Voltage unbalance Bistable Mains signalling Bistable
LA 1 (Z553
DO4
Current unbalance Bistable

E A A DO W AEEC BRI Z A TiRe T, [F—Thge T L E £ 4> DO.

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

E2: —4> DO W LLAH Z M RS, RIE—/> DO Al B9 AR 5 & hRg, o iR
BB RFER . ARIFAL. kbR, DO fE R A HL R ThRER Y AR TIAE?
LR DI RER 154 BIC IR .

>

==

=
&
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Note 2. A DO may permit several output states. In other words, a DO can be set for
different alarms and its output attribute may be bistable, monostable or impulsive. For
example, DO1 is attribute A for temporary voltage while it is attribute B or C for transient

voltage.

H
(=]

wEEH
HEE K
B = R B
BABHE
BABA
AEmE
HERE

HBERTSE

HARTE
HERIZE

K1 4.35 2k G0 E TR A

Alarm Attribute
Voltage swell A0O0O
Voltge dip A0O0O
Voltage interruption A0O0O
Transient voltage ADOO
Tansient current A0O0O
Frequency deviation 00AD
Voltage deviation 00AO

Voltage unbalance 000A

Current unbalance 000A

Voltage flicker 0000

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

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

ON/OFF

ON
ON
ON
ON
ON
ON
ON
ON
ON
ON

OFF Bistable

Bistable

o

FF

Bistable

o

FF

Bistable

o
=
-

Bistable

o

Bistable

Bistable

o

Bistable

o

| orr ]
o |
| orr |
BT
| orr |
| o ]
o ]

Bistable

o
m
n

Bistable

Attribute
Monostable
Monostable
Monostable
Monostable
Monostable
Monostable
Monostable
Monostable
Monostable

Monostable

Impulsive
Impulsive
Impulsive
Impulsive
Impulsive
Impulsive
Impulsive
Impulsive
Impulsive

Impulsive

’ Pagel/2

Fig. 4.36(a) Relay Setting
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ON/OFF Attribute

OFF Bistable Monostable Impulsive

Bistable Monostable Impulsive
Bistable Monostable Impulsive

Bistable Monostable Impulsive

Bistable Monostable Impulsive
Bistable Monostable  Impulsive
Bistable Monostable  Impulsive

Bistable Monostable  Impulsive

Wl o~ olnalw v B

Bistable Monostable  Impulsive

=
o

Bistable Monostable  Impulsive

" Pagel/2

Fig. 4.36(b) Relay Setting
447 RERE

4.4.7 System Setup

A E N E Y 4"0008"

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

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

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

and "Information".
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K4.37 RGE

System Setup

Communication

Display

Information

Fig. 4.37 System Setup
4471 RGRE-BNZE
4.4.7.1 System Setup — Communication
TR B 3 AR BCE DUK I8 A RS485 HATIES 4.
Screen "Communication” is used to configure Ethernet communication and RS485
serial communication parameters.
BEM . LUK 1P Hiht: 172.22.60.99
PAKI 2P Hihk: 172.24.60.99
PAKI 3IP Hhhk: 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
G LRI 1P ik iy, AR F A RE 3 B 9 [F — P Bt , Modbus BR il 9 8080)
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(Note: The IP address of different Ethernet network interfaces cannot be set in the same
network segment and the modbus interface is 8080 by default )

1Pt : 192.168.096.009
FRIEEg: 255.255.255.000
AR 192.168.096.001
MACHAE: 34:43:35:41:35:38
B ModbusTCP

KBl 0007

B 19200

BURAL: 8

=TT 1

BREAR: ERE
RNV Modbus RTU

Kl 4.38 I E

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

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

Parity: Disable

Protocol: ModbusRTU

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

e A E 2023-10-31 14:02:40
L Ehdial 2023-10-31 14:03:12

Kl 4.39 SRk E

Config display

Contrast a0
BackLight time 0S

Config time

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

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

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

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

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

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

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

440 KEELR

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

U-BOO0T:2018.01
CPU1:V1.03_2022-12-09_10:18:43
BOOT:V1.03_2022-12-09_10:18:43
KERNEL:Linux-4.14.0-xilinx
DTB:V2.00_20220617
ROOTFS:V0.99
APP:V1.03_2022-12-08_16:54:51
MMI:V1.13 2022-11-20 15:40:45

Device ID:044CBCFD64FA
61850 license:123456T89ABC(UNPASS)
SM4 ECB key:TAAkPceVryieelw7

Fig. 4.40 Information
448 KEFAFKE

4.4.8 Debug

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

provides four screens, i.e. "Zero Adjust", "Amplitude Adjust”, "DO Test" and "Lamp Test".
s M T B A ThRe, USSR R
It is used to test the hardware function. Please contact the manufacturer before
debugging.
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K 4.41 38R

Zero Adjust Amplitude Adjust

Do Test Lamp Test

Fig. 4.41 Debug
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5 SHRE

5 Parameter set

51 A HEERSF

5.1 Parameter setting guide

“E: FHIERKH “B” FRUVFERBIGHBELEEHNSE
B, MELFRFREE.
*Note: In the following table, " M " indicates the parameters that must be set

according to the site conditions, and "[1"

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

EXSH
Basic Parameters
BH ik
Parameters Description
MR D37 52 b 2 7 i B
) Y A% 3PT #:47, ARCH 2PT #4075
4 T7
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

Nominal current

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

be set to 5A.)

FRFR L

Nominal voltage

SPTHETR: WE N VUK. #iln m i — I EUE A
HUE 57.74V; 0.38KV I ELIEH NN A€ AH HLUE 220V

3P4W Mode:Configured for secondary phase voltage. For
example, the rated secondary phase voltage is 57.74 V for
medium/high voltage applications; when directly connected
to a 0.38 kV low-voltage system, the rated phase voltage is

220 V.

2PT #E& R WE N IR&HE. lanh sk = IR auE 2
HE 100V; 0.38KV G ELHEH NI 4 e 2k HiL K 380V
3P3W Mode:Configured for secondary line voltage. For
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indicates the parameters that are not




example, the rated secondary line voltage is 100 V for
medium/high voltage applications; when directly connected
to a 0.38 kV low-voltage system, the rated line voltage is

380 V.

HL s S 2

Voltage class

FEMAW - RAGHRIEESR, W EN 0.38kV. 6kV.
10kV. 20kV. 35kV. 66kV %

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.

Fi P B AR

User agreement capacity

B/ LR A

Min short-circuit capacity

B g AR

Device supply capacity

MR SEBRIE S, WIHZS AN, I REFBOAE
Input the parameter according to actual conditions.If any

value is unknown, follow defaults.

B RS AR Y, PT AFHL = —YRAE o/ — Y€ LU
(B : B8 s FLRSE 34 A 10/0.1kV, F84 PT ZFH:A 100)

PT ¢tk 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.)
MR RS, CT & = —IRHUE IR/ IR AUE FIR
(5. HERHRE N 800/5, 4 CT & A 160D
CT ¢tk 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

TR T N fi A SR

Select the corresponding DI to trigger recording waveform.

78 I ST AR )
Timing waveform rcd start

time

SE I SR AL

Timing waveform rcd cnt

BEFL N RPTTIRIT A i, 3BTRS, PR
Hi= SR A R+ F A s A

A i B2 UCRE IR SRR, AR 2 I IR [ TR R - A A
KB, BE E RSP BT SR

When the "Timing waveform rcd start time" is reached, the
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S I SR N 6] 1] B
Timing waveform rcd time

span

ST L (8]

Waveform rcd duration

device starts waveform recording, and the number of
recording cycles = "Waveform cnt before event" +
"Waveform cnt after event".

If multiple timed waveform recordings are required, the
recording will be triggered again according to the "Timing
waveform rcd time span" until the "Timing waveform rcd cnt"

ends.

SR PR AR

Sample cnt per cycle

B P IRAR 255, 64~1024 55/ vl ik
The number of sampling points per cycle can be selected

from 64 to 1024 points per cycle.

AT A
Waveform cnt before

event

BRINE 10, e e ik T R 5 Bl [ i3 s P ol 38 2
The default value is 10. The number of recorded cycles

before the fault is triggered and before the fault returns.

FF R A %

Waveform cnt after event

BRINE 10, s 5 A B (e 1 s 1 Jol 38 2
The default value is 10. The number of recorded cycles

after the fault is triggered and after the fault returns.

RTFB AR AT -

Detailed description of the recording cycle is as follows:
SRV B RS S A R FE B A R, BRSNS N SR R T

The upper limit of the recording cycle is closely related to the number of sampling

points per cycle. The specific correspondence is as follows::

KRE SN 1024 5/

is 40 cycles;

When the number of sampling points is 512 points/cycle, the upper limit of the recording cycle

is 80 cycles;

When the number of sampling points is 256 points/cycle, the upper limit of the recording cycle

is 160 cycles;

When the number of sampling points is 128 points/cycle, the upper limit of the recording cycle

is 320 cycles;

AR, B R 40 JAG

KAERBON 512 53 R, kAR 80 AU
KRB 256 s R, SR A ERR 160 AU
REESHCH 128 £/ RN, A B 320 JEU:
KRFERECH 64 f1/ FV, SR R 350 B .

When the number of sampling points is 1024 points/cycle, the upper limit of the recording cycle
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When the number of sampling points is 64 points/cycle, the upper limit of the recording cycle is

350 cycles;

BRAEC B "SRR ET I 10, "SARBUE RN 10, "REA PR RSN 1024,
"Waveform cnt before event” and "Waveform cnt after event™ are 10 respectively by
default. The "Sample cnt per cycle " is 1024.
1) BAEEFE] 40 %
Record 40 cycles for dip/swell events:
WA I ZIHT 10 o, SBEIT 4RI 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, Bk Rl %15 10 AN i
Record 10 cycles before the end of the fault and 10 cycles after the end of the fault.
2) FRAEFRRAI 20 AN
Record 20 cycles for steady events:
TR ARSI F A B — B R F AR — 3R [ ) A
A steady fault consists of an “START” event and a “END” event.
FAFBE, HBEITARI 2] 10 N3, SEEITFIR I 205 10 R
Record 10 cycles before the start of the faults and 10 cycles after the start of the fault in
the “START” event;
HAFR ], HE IR R 2 ET 10 AR, R RN 2 S 10 AN A .
Record 10 cycles before the end of the fault and 10 cycles after the end of the fault in the
“END” event.
FHBRFERE, 26 "FHERBEE AN 15, "BHREE AN 6, "REABKRK
FERECN 1024,
Example: "Waveform cnt before event” is 15. "Waveform cnt after event” is 6."Sample
cnt per cycle " is 1024.
3)  EAFERA 40 AN B
Record 40 cycles for dip/swell events:
WA I ZI AT 15 o, SBEIT 4RI Z )5 5 AN i
Record 15 cycles before the start of the fault and 5 cycles after the start of the fault.
HCRE R [ I 2R 14 AT, SRR AT 2 ) 6 AN AU
Record 14 cycles before the end of the fault and 6 cycles after the end of the fault.
4) FRAFAEH 20 AN
Record 20 cycles for steady events:

AR RS ER S — AR — 2Rk [ i A
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A steady fault consists of an “START” event and a “END” event.

FAEnME, MEIT RIS ) 15 AN, SBEIT AR 2 )5 5 AN B

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 T 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

Frs SR LA
No. Parameter Unit
ok R 0-Y ii% (3PT) 0-STAR (3PT)
1 Wiring mode 1-v & (2PT) 1-DELTA (2PT)
2-DC #! (DC) 2-DC (DC)
5 NN A
Nominal current
3 BRI v
Nominal voltage
4 SEVERE 244 kV
Voltage class
5 P hils & MVA
%) User agreement capacity
*§ ] YN T MVA
@ Min short-circuit capacity
o {2 MVA
'é 4 Device supply capacity
o PT 22t
ﬁ\ 8 PT ratio
X CT ¢l
i 9 CT ratio
0-iBH 0-OFF
1-JF A1 1-DI_1
10 TN 2-7F N2 2-DI 2
DI trigger waveform record 3-JFA 3 3-DI_3
4-7F N\ 4 4-DI_4
5-JFAN 5 5-DI_5
11 5E I SR TT AR I [A] £ H HE R
Timing waveform rcd start time D/M/Y, hour: minute: second
12 7E I SR IR E "
Timing waveform rcd cnt Number
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Transient current threshold

13 SE I SR U8 I T8] 16 B s
Timing waveform rcd time span
14 SR RREEIT [R] s
Waveform rcd duration
0-32 1 0-32 points
1-64 1 1-64 points
15 SRR R A 2-128 s 2-128 points
Sample cnt per cycle 3-256 A 3-256 points
4-512 15 4-512 points
5-1024 5i  5-1024 points
16 FE AT Ji
Waveform cnt before event Cycle
17 F o Ja A WAL JE I
Waveform cnt after event Cycle
18 B IR Hz
Max frequency
19 BT PR Hz
Min frequency
20 2 ol %
Max voltage
o1 1R T RR %
Min voltage
-~ R B AP 4 P R AR %
Unbalance U2 limit
2 03 R 75 AP 48 P R %
° Unbalance 12 limit
5| L, IR U %
o Short-term flicker limit
S - e %
%’ Long-term flicker limit
L FL IS B T %
= 26 Voltage swell threshold
Q)
% 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 o TR %
Voltage interruption hysteresis
31 R I 2 e %
voltage dip hysteresis
32 RS T %
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33 P A E H %
Transient voltage threshold
4 H e A M A %
Voltage THD threshold
35 H, YA ek R A L %
Current THD threshold
- AR I L E %
Total odd harmonic U threshold
37 B I B L T %
Total even harmonic U threshold
38 B HE S A FRE %
Voltage DC ratio limit
39 FLHIR o B RRE %
Current DC ratio limit
10 PR LB AR A PR %
RVC limit
41 PRI ER e AR A IR %
RVC hysteresis
49 M IR PR B %
Inrush current limit
43 Pk FELUALAR i %
Inrush current hysteresis
w Bk{s SR Hz
Mains signalling freq
45 WA 5 FRE %
Mains signalling limit
46 BT 5 Ry S ] s
Mains signalling duration
47 2 IRV T A A IRAE %
Voltage 2nd harmonic limit
............ %
108 63 JCIE I A A IR %
Voltage 63rd harmonic limit
109 2 U IR E A A
Current 2nd harmonic limit
............ A
170 63 I I L E (E A
Current 63rd harmonic limit
171 EEOYENER 0-igi OFF
Temporary voltage 1-# A\ ON
179 s FL 0-igi OFF
Transient voltage 1-¥% X\ ON
173 ok 2 HLYL 0-iEi OFF
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Transient current 1-¥% X\ ON
174 A 22 0-iEt} OFF
Frequency deviation 1-¥% A\ ON
175 HL I i 22 0-i#H} OFF
Voltage deviation 1-¥% X\ ON
176 HL I AN 4 0-iEt} OFF
Voltage unbalance 1-¥% X\ ON
FL AN 0-iEt OFF
177
Current unbalance 1-# A\ ON
NGNS 0-iEH OFF
178 .
Long-term flicker 1-$Z N ON
179 ELINE'S 0-iEH OFF
Short-term flicker 1-# A\ ON
180 FE s A M A 2 0-iEt OFF
Voltage THD rate 1-$Z N ON
181 FHL AT e B AR 3 0-iEt OFF
Current THD rate 1-#Z N ON
182 AR L 0-iEt OFF
Total odd harmonic voltage 1-$Z N ON
183 TR LT 0-iEH} OFF
Total even harmonic voltage 1-¥% X\ ON
184 FUER R SH R 0-iEi OFF
Harmonic voltage ratio 1-#\ ON
185 B U LI 0-iEt} OFF
Harmonic current 1-¥% X\ ON
186 HRESH R 0-iEt} OFF
Voltage DC ratio 1-¥% X\ ON
187 RER/ NN/ i 0-iEH} OFF
Current DC component 1-# N\ ON
188 PR L AR 1h 0-iEt} OFF
Rapid voltage change 1-¥% A\ ON
189 s HLIR 0-iEt OFF
Inrush current 1-# A\ ON
WG 0-iE OFF
190 . . .
Mains signalling 1-$L N ON
[R5 SUL:

6 Technical instructions

6.1 BERE

6.1 Voltage deviation
BERZSE X SLPRIZAT B RGUARAR f R R Z A A, BLE 2 8RR .
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Definition: relative deviation of actual working voltage to the nominal voltage,

represented in %.

HHEAR:
AT — R I
HJE i 75(%) = 100%
) By
Formula:
(%) = _ x 100%

PRAEER: GB/T 12325 HIAERE ik rh R (i 22
Standard requirements: GB/T 12325 Power quality— Deviation of supply voltage
1. 35KV A At E R IE L A 22 ZENHE 2 AR AR PR FL R R 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 K LA = AH 14 H R TS Al 22 AR AR HLS (R £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 LR B+ 7%, -10%
For 220V single-phase supply voltage, the voltage deviation shall be +7% or
-10% of the nominal voltage.
Hik 75 Debugging method:
1. BN AW Z " DI RE
Enable function "Voltage deviation".
2, WoE"HE ERRE"=110% ; "HE T BRIE"=90%

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

E HL A A\ S 1 AR ZR SRR AR HL R SR BRI [R] 125 (FH 405 AR 40 AR ), H5
HET w7 HE ERRAE" (110%* bRk B ) RfSE 0 )8 1min (0552 5 1min
FIENHEIEE T , il 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.)
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6.2 SMERIRE
6.2 Frequency deviation
BRER AR ZE RE 2 RGN (1) SEBME AR IR 2 72
Definition: difference between the actual frequency and nominal frequency
LA
B2 = SEFRmZE — PR 2
Formula:
Frequency deviation = Actual frequency — Nominal frequency

FRAEER: GB/T 15945 HLREFE HL ) RGRmZ

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

system
B R G IS AT 56 TR Z IR (8 9+0.2Hz. HRGAEBBUMY, WEME

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"WiF FRR"=50.10Hz, "#i% FNFR"=49.9Hz;
Set "Max frequency" to be 50.10Hz and "Min frequency" to be 49.9Hz.

FEH RS N S 1 EFE N = 50HZ RGEARAR RS SEE 125 T HIE R4t
HHARE) » KIERTH R R ERCAE, 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 e 0 IS R AT S L e, AR BIIRF ONFEPINRRT 1 B

5 &
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Definition: frequency components greater than one integer multiple of the
fundamental frequency after cyclical AC voltage/current are decomposed by Fourier
series

RHEESR: GB/T 14549 HfE i & /A H A 8 i

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

in public supply network

R 6.1 R IRE

Table 6.1 Limit of harmonic voltage

FUE H S S %
HLARFR R KV | FL XS TS O e A 2 Y% _ _
Harmonic voltage ratio
Nominal voltage Total harmonic - -
. G X
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 2.0 1.6 0.8

FEAE R R U SR H ) RGBT AR L MR SRR A . B RGP R
WA SR W FEEORIE, BRItz Ah, P g, TAREBRE AR MRS . R
Ve, W AR RSB AT, W H ] DLRAE I BRI, W H O RGN
PR o T M AR B2 T DA A Y L L I 20 B R AR R oz A SR ok o ] DA
PR — IR, B0V I Wy AR 2 (THID ) e iy B8 T e AR (R R

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: ARG AL F 2R G R U L 51 S FL ) R G IRV U L T o 1 B LR U
B R 2 SRR B . AR R AN EGR P2, IENT R .
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Hazards. The harmonic current that is generated by nonlinear loads will result in the
harmonic voltage in the power system. Harmonic current and voltage may cause
overheating of rotating equipment, transformers and live wires and burning of fuses.

AR 7% Debugging method:

U ANV Q7 /) SR R R e LN T R

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

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

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

6.3.1 BIEKE LR
6.3.1 Total harmonic distortion(THD)

PR IRAE A THD: ST A A8 B o (R 35 B (0 07 SR 5 JU IRl oy B 7 AR
2, HESEERR . IR EAS RS i ) AR T B I U S R Y HE R R AIE
FEEATBOIY i 28 1E 52 A AL . LI ToAh 2 BRI PO e A B, ELRUWE . 8. 1A
WU R I R MR 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).

H R SOE IR A Z DL THD  Ron . HLAGE B R A2 2 DL THD, &R .
The symbol of total harmonic distortion of voltage is THD, and the symbol of total

harmonic distortion of current is THD,

15 A A Formula:

0

S, S (1,

THD, = %XIOO%,THDI. = HI—XIOO%

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

6.3.2 KEF

6.3.2 K-factor

K B fER B EIHEORIRIR T, KB 5 20E [ WEARZ A 547 516 18 B 3R )
AR e AR B2 o KR 1) 5 S SR AR AR E H R IR 51 RS 128 s S I VA0 A 5 1 IR
KI5 B

K-factor. Among the technical indexes of power quality, the K-factor mainly reflects
the effect of the frequency of harmonics caused by nonlinear loads on transformer
loss.The definition of the K-factor is mainly based on the assumption that the eddy current
loss of transformer caused by harmonic currents are proportional to the square of the
number of harmonics.

15 A A Formula:

h=h .« 5
A
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

6.3.3 IE{EEF

6.3.3 Crest factor
AR T WG REUEIR GG E S EREM L. PRAEIESLPIEE 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.

R A
D IR
Crestfactor = ————————
& A WUA(RMS)
Formula:
Crestfactor = Peak value
RMS
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6.3.4 REEMET
6.3.4 Total demand distortion(TDD)

BTREBZEZ TDD: 1t 50 A LA T 18 43 8 (AN G045 1] 8 ) (K18 v vt & 8 10 7 AR
EHRRFEAMBRCL, HESHER.

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

current, represented in %.
5 A Formula:

TDD = I —— x100%

% In the formula:

1, —i¥¥% HLIAL /> & Harmonic current component

1 Y Order of harmonics

1, —HK 7 & 6 LA Max demand load current
6.4 (A1
6.4Interharmonics

RIS S+ of Jo] I S B i AT (RN R e, A9 BUAIR AN T R R B A A 14

o

HEm

ﬁj\
Definition: frequency components other than integer multiples of the fundamental
frequency after cyclical AC voltage/current are decomposed by Fourier series
PRUEESR: GB/T 24337 HREE A H 0[] i
Standard requirements: GB/T 24337 Power quality— Interharmonics in public supply

network
* 6.2 [AlE U H IS & A R RE

Table 6.2 Limit of interharmonic voltage ratio

i Frequency/Hz
H 5252 Voltage class
<100 100~800
1000V K ULR
0.2 0.5
<1000V
1000V V) |
0.16 04
>1000V
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FEAR R R AR AE A B BOR R F e s Bh o PR AR 2Rtk SRR 51, T AR ) 5)
Gufar, GneE sl FEARAL . ST ARS AR R B L [F)20 A O T e B RN R B AL A A () U
LTS 5 o — (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

APEGE: AT RAR = R G AL, HIE . IR S5 2R ) &
B PP B 5 IR P AR B T IMRME B A HEROR

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 /A3 Formula:

U U
=—2x100%, &, = 7%100%

1 1

8U2

A In the formula:
U,— =AM IE PP 8 7 IR

RMS of positive sequence component of 3-phase voltage
U,— =R 570 B R E

RMS of negative sequence component of 3-phase voltage
U,— = AR E e &7 IR
RMS of zero sequence component of 3-phase voltage
Ry U U L 1 MRS R A o, B, R

Change the “U” to “I", it is the | Unbalance.

FEARJRE: AR 2 FE = R G ) AR PR (P AT ) ZE IR B b AN ) B 2 A 6 22 AN 2
120°. P FEAE R o A = AHAS P AT I 2R R 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) A DA oy A AT i
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Unbalanced load distribution among phases
2) RV B LIRS % A 22 T A A AT i
Higher harmonics
3) L1 SR B A RN AT
Poor connection of wiring terminals or cables
4) HNEFAEE AN ) R 2R (B it A 3 B B KT T
External conditions, such as open circuit caused by improper construction
5) ANHeAr (i E B 48 A i T P
Long distance overhead transmission and distribution lines without transposition
fEF: HUEAPH 3G H 2 LA R AR A 2 th B B, e B & IR 3
Hazards. The main hazards of voltage unbalance include the easy overheating of
motors and transformers and vibration of rotating equipment.
PRAEESR: DU/T 1375 HLAETTE PSR S = AR AT
Standard requirements: DL/T 1375 Technical guide for power quality evaluation —
3-phase voltage unbalance
U TE BT, R LR B BB 2%, I AR it 4%
The negative sequence voltage unbalance shall not exceed 2% (4% for a short period)

when the power grid works normally.
6.6 FER B SNE
6.6 Voltage fluctuation and flicker
6.6.1 BBEKEN

6.6.1 Voltage fluctuation

R Bl : RO PR S T ARME (A XU — R AR S BOE S 20 . RUEAZS) d AT
AREBRE v MR B R sl RN PRAR 4R bR o LR IE 2 F R T IR — RS P A2 5)
OSSR T THUA 1(20ms).  HL i Sh I ) LIS 5 SRR — e
F S T i 22 VB R

Voltage fluctuation: a series of changes or continuous changes in the RMS
(effective value) of fundamental voltage. Voltage change d and rate of occurrence of
voltage changes r are used to measure the degree and speed of voltage fluctuation. It is a
phenomenon describing a series of rapid changes or continuous changes in the RMS of
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.
THHE AR Formula:
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d=2Y 100%

N

7 In the formula:
AU —H [ 77 AR 28 _E ARG S B R 2 2

Difference between two adjacent peak voltages on the RMS curve of voltage
Uy —RGeh ke

Nominal voltage

PR AR AR AR, RIS E, KEEEERE). BRI
KT OGRS AR RRAE" TN A" . fER MG L R GErh, O AR A0 3 S5 F SR B Bl ) B
R, FEN EL A XL A P R S I AT I 3 B A T A o o 7 2 e SR )

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

PREER: GB/T 12326 HARME HIE SN AIAN AR

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

* 6.3 HLIENRE

Table 6.3 Limit of voltage fluctuation

HL ARSI 1/ (IRIhD 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, Abrierh R hnHR i 5 Un 5% LA F &5

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

follows:
& JE Low voltage (LV) Un<1kV
o & Medium voltage (MV) 1kV < Uy<35kV
=k High voltage (HV) 35kV < Uy<220kV
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6.6.2 B JEAZE

6.6.2 Voltage flicker

IRNAE: TG R BE AN AR IR K
Flicker: visual perception caused by unstable light

JELI B [RIARAE. Pt fi7 8 76 I (50 (T 20 Bl ) A T AR 58 59 ) — AN G S B, R [ A28 £ 2
AL A 179 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.
FLINASTHE T LT B

[

S
i I o 05
» | 10
BT | Vo2
L | ]%— f:u & n
I
| v 200
A RRIEACE }
005 T 0 88 H
ZOVEHE 35 100
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|
— 120v60H ||

| o
Lo ki
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The following figure illustrates how to calculate the short-term flicker:

Module 1 Module 2 Module 3 Module 4 Module s
Input transformer ® Range selector
0 S
3 ,/,,,,l\ 1 "’/m 05
/ \ 10
Demodulator with / \ I
o square multiplier / \ [ av o 20 Square First-order pling 64-level Input
ol — / \ I 50 multiplier || smoothing | classifier interfa
\ I v 1o mean filter
\ o\ 20|
/N
Input voltage adapter / L\
T The
0 005 | 1 0 88 Hz
20VE0Hz 35 109
ibrated volt L . Program control of short term
| | Calibrated voltage ez | Smoothing filter of sum of squar | ‘and long term abservation periods
Lo Weighted filter
2 120 ¢ Statistical estimation of flicker level
RMS table L4 I
Square root | |1min integrator|
Input 1. Half-cycle RMS voltage Output 2. Weighted Output3. Outputd, Output 5. Di
voltage fluctuation Rangeselection ~ Short lerm ntegral  Record

splay and recording
of output data

K NZRAE Plt:  Hi A (8] (AR Pst HESH, ORI TR G F/NRD A A8 58 55 1
BAE, KN READ KA 2h.
Long-term flicker PIt: a statistical value that is derived from short-term flicker Pst

and reflects the flicker intensity over a long period of time (several hours). Basically, the
long-time flicker is recorded every 2h.

5 A3 Formula:

1 12 3
Pe=3 2P
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= # In the formula:

P, —2h W3 j NI RN AZ{E Short-term flicker of period j within 2h

fEE: WA S T LRI B 51 RYAT G IR ARG A R R, e FEL R I8 336 A —
ARG R B, FZAE 8.8Hz, s (E ik %) THHE T BRAE £ 0.25% Y HL T sl in /e =5
PUT B, i NS 2R 5 A& A 57 -

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

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

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

* 6.4 NAZRE
Table 6.4 Flicker Limit

Pre

<110kV >110kV

1 0.8

HiR 75 Debugging method:

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

Enable the control of "Long-term flicker" and "Short-term flicker".
2. WOE"RLN AR IRAE " 1, KIS AR BRE" O 15

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

flicker" will be activated in 2 hours.
6.7 BEE . EhE. HT
6.7 Voltage swell, dip and interruption
6.7.1 BBIEE P&

6.7.1 voltage dip

LR BT B A2 H ) R b I s A R M AR SR AR PR 2 0.1p.u.~0.9p.u. FE-1E 55 B+
22 10ms~1min J5 K& £ LA .
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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.

PR R S RGMBEAG G, WA LA R B RN HL B LS B AR R A
WG R . KRN SR s 5E RS . BalflRsha 4 6 f5~10
AR BUE IR XA KRS RGP R B E TR RS HEANBME, bT2E
A A DL AR B VE T, RT R H AR KA s IR, 36k P

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

fEE: DA RREERIER S THENL ARIES . &P oE 725 B A 3 2 e B 55
GO S T PR AR H UG, RRSE 16ms HUIR BN AE (H 85% ~90% A [k 7 4 BT AT 5 2
WAL HUE RO LT K

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

figure illustrates the waveform of voltage dip:

6.7.2 55 RF kg

6.7.2Voltage interruption

FELINS T T B ) AR 8 PP R D L IR T IR SRR BEAR 2 0.1p.u. LLT, I AERE BT 4k
10ms~1min JE K IEHE 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

Tmin.
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FEAERR: R RS B R P R RIS SRR . R P bR AR
JET7 EIRRAE /N THRFRAA 10% FIFRF S AR AT R o AR G0 ik 4 SR IR 8] R 726 B 5l A I 1]
BRF IR 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.

SEE: BRI AT e S AR R, I BRI B . RS
L LI R T, 7R R SRR NS, A AT R IR TR A o RIS R BT IROE LR
P

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

figure illustrates the waveform of voltage interruption:

6.7.3 BEEF

6.7.3 Voltage swell

FL R T HE ) R G0 R R IR T AR N T R 1. 1pu.~1.8p.u., JFERE
Rz 10ms~1min J5 & IEH LS .

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.

FRAE SRR 5 AU F I L ) R G AR BN B PR I S S A R A R T e K
AEAFRE . AAAECE 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: BIEE T e S BT BRI 48 10 PR e 2 P Ay, VIRV B e K
€ AR R R I, B3 RLRIA R B A IR B Bl . 5 B AR S5 450 . RIS BT BOE 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
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avalanche diodes when surge voltage exceeds the maximum rated operating voltage. The

following figure illustrates the waveform of voltage swell:

WX 773 Debugging method:
1N 3 R

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

Set the "Voltage dip" to be 90%. Meaning of 90% is 90%* Nominal voltage.
AL R AN T LN =4 50Hz RGiArPR i RS 51 E 128 (HTHE R4
HHARE) » K HEEIRT 90% brFR B s, JFAE 1min WRE LW . BUI fid A i T
ERETNRE, B 5 A B ST SO A i, RIS P 0 N2 4k HEL 2% HH A
RS RT « HE B W 5" 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
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 B\ HBERS
6.8 Transient current and voltage

B i v A (B IR AEAR S 26 A N I — R4k, FLRREEI RN T2, — e dsd
FE AN (B) IR AE RS AS 6 N RN K AR I B BAT AR (3 20 1E s 87 ) AR A ) HE AR R A e
JEAN(B) R AEAS B RSN ROV A B BA IE U AR A O AE A 52

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.

FEA SRR B R ETF OCHR AR 51 1 S R P R 1 R R A TR B A A AR

Causes. Transient overvoltages caused by lightning or switching operations may

make various equipment fail or damage the insulation.
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SEF: WAL v I A v (AN AR b T TR) S 51 AR e FEpL . AR A . AR L FRLE
R LA . S RS AT R 55 i IR 8 2 i 58 o Al il j g 51 S HEA L 3k 25
PHONSR R BRI, & AR H R . RSB I H K-

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:

6.9 HEEITE
6.9 Energy measurement
6.9.1 BALEBREITE
6.9.1 Energy measurement
PE AR FEENRRTTEEYE, REOS K EEEE I T 77 &% 6.5 s,

The device is equipped with detailed energy data. The data types of the energy

contained in the device are as shown in table 6.5.
#* 6.5 HLREHE LA
Table 6.5 Type of energy

A ThHLRE

= Active energy(EP)

1E A4 Tl R A

Positive active energy(EP+)
S I B i

Total Negative active energy(EP-)
AR ST HLRE

Reactive energy(EQ)

1E IR TGy H g

Three-phase total

Single-phase
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Positive reactive energy(EQ+)

) TGy H g

Negative reactive energy(EQ-)

VY5 PR TC 1) e e

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

Capacitive reactive energy(EQC)

S FAH

Fundamental Single-phase

A TC T R B

Inductive reactive energy(EQL)
SPLAE L RE

2nd~63rd 1H 3 LN Apparent energy(ES)

1E (A MRAE L A

Apparent energy(ES+)

S A RLAE HL B

Apparent energy(ES-)

2nd~63rd harmonic Single-phase

6.9.2 ZERRHEFE

6.9.2 Time of use(TOU)

WH AR L WRITEIIRE, ARG ST BOE M9 Be, 205 R TH SRS 0 i 9 R i
M, (ZHRHAET R AR EN web i 7250

o UFFFINNE 8 BEWR TR, LWHRITE A~HHTUIH:, SCHFIGER Hah k.

o FIIE 8MITIXTTE, FIXTTEA~H, FMI X7 R&EZTRE 16 MFIX, WEZEG)
Z# K 6.6,

o E MR, WBITEA~H, BB BT REL W IRE 16 M, BEZEH
ZHTRGT.

® SCRFILAEH, JRH, HAH, HABH2RBE, /T 3E 8 MUk H 7%, RF; Rk
ZOTCE 32 MR H ; WTIRE 8 MM H U5, MU REZWIRE 32 N HAH .
- 8 independent multi-rate schedules.
Support manual switch and timing switch
- 8 season schedules (refer to table 6.6)
up to 16 seasons for one season schedule.
- 8 time schedules. (refer to table 6.7)
Up to16 time periods can be set for one time schedule
Up to 63 rates can be set.
- Separate settings for workdays, weekends, special days, other days
8 special day schedule, max 32 days per schedule

8 other day schedule, max 32 days per schedule
*6.6 MXTRKE
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&4 H iRRE IS it
03-01 TR A 3 THEI6 A1 HIE, RANBITSEAHHEE SRR
06-01 TI%B fE6 A 1 HBE9 1 HIE, RARBIT%E B it R AGE
09-01 TEC fE9H 1THEI12 A 1 HE, RHAKBITSE C A AR
12-01 Ji&ED fE12 4 1 HFB3 A 1 HE, RANBITSE D IHHEE G
Table 6.6 The season schedule settings
Start date | Time schedule Description
The multi-rate energy is calculated using time schedule A from
03-01 Schedule A
March 1 to June 1.
The multi-rate energy is calculated using time schedule B from June
06-01 Schedule B
1 to September 1.
The multi-rate energy is calculated using time schedule C from
09-01 Schedule C
September 1 to December 1.
The multi-rate energy is calculated using time schedule B from
12-01 Schedule D
December 1 to March 1.
®6.7 NERITEKE
IR A | TAEH 7% | FARH 755 | Rk H 75 % | Jt H o7 % Eitipu
0:00 T PR FE SFEL | 7E 00:00 F 03:00 KFEIBL T, SAERNTEL
| 3:00 B B B B [7£03:00 £ 07:00 KB, P NAE
i% 7:00 B B B PEE | 4607:00 B 11:00 BHAR, AR
2| 11:00 B B B B |1 11:00 F 12:00 B RIBLH, 2R A B
A 12:00 A ey ey Ay | E12:00 2] 15:00 BFA B, 2R NIRG
15:00 TR B B PEL | 7E 15:00 2] 16:00 I EIBL, 3 B
16:00 e B e Bt e Bt 32 £ 16:00 | 00:00 B [a] Be i, 2 3 i B
Table 6.7 The time schedule settings
Start time | Weekday | \Weekend |Special day| Other day Description
0:00 rate3 rate3 rate3 rate3 IIfartoer:r; 0:00 to 3:00,the energy is calculated using
< |3:00 rate2 rate2 rate? rate2 From 3:00 to 7:00,the energy is calculated using
2 rate2
= . . .
3 17:00 rate3 rate3 rate3 rate3 Frqm 7:00 to 11:00,the energy is calculated
S using rate3
(2] .
qE) 11:00 rate2 rate2 rate? rate2 Frqm 11:00 to 12:00,the energy is calculated
£ using rate2
12:00 ratel rate rate rated Frqm 12:00 to 15:00,the energy is calculated
using rate1
15:00 rate3 rate3 rate3 rate3 Frqm 15:00 to 16:00,the energy is calculated
using rate3
16:00 rated rated rated rated Frqm 16:00 to 00:00,the energy is calculated
using rate4
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He T B PR 1 % B 7 AT UL
—. WS
(—=)&%%F(3.4.54)
BA: 12—15 B &4 3—7 B, 11—12 BF; F&. 0—3
B, 7—I11 B, 15—16 B; &i&: 16—24 i,
(Z)TE (6.7, 84)
A 1—7 B, 12—14 Bf; FB: 0—1 B, 7—12 F, 14—16
Bt BME. 16—19 Bf . 22—24 Bf; Rk, 1922 W,
(Z) #=% (9,10, 11 A)
B 12—14 BF; 1A 2—6 BF, 11—12 B, 14—15 B},
PR 0—2 B, 6—11 B, 15—16 1; . 16—24 0,
(M) 4% (12,1, 24)
KA 2—6 B, 11—15 b5 PR 02 B, 67 B, 9—11
b, 15—17 B, 23—24 BF; BE: 7—9 B, 19—23 B R
17—19 B,

BB SRR I 2 B R 7 R T B s
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6.9.3 ILE A

6.9.3 Delta energy

PEAAMEAERIIE, Widx B RINAR R TR R E,

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

under different rates over a period of time.

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

web i B P LA K 2 PR HLRE .

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

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

R MHIR RS

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

1E A4 T B A Positive Active Energy

S IA) A T L A Negative Active Energy

1E IR TGy H e Positive Reactive Energy

S ) TGy H g Negative Reactive Energy

AT T L BE Inductive Reactive Energy

BV HRE Capacitive Reactive Energy

VY% BR L fE Four-Quadrant Energy

1E A AL HE R Positive Apparent Energy

A AR AT LR Negative Apparent Energy

KK HL BB Related Energy

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

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

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

S ) VA Ty LR Negative Harmonic Active Energy

A 45 A T L R M Copper Loss Active Energy Compensation Amount
R 453 TG T L R A M Copper Loss Reactive Energy Compensation Amount
BRA0A T B Re M B Iron Loss Active Energy Compensation Amount
LR T T WL R M B Iron Loss Reactive Energy Compensation Amount

6.10 EEIN&E
6.10 Demand

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

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

SN R 2 I A] AT — 7 A N A Sh AT A

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

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

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

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

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

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

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

with recorded time.

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

et 1E/ R IAF ) 1E/ IR T6T) /BT IE S 1E/ A AE
FAH v v
=AHE
&
WK 63 v v v v v
Tbale 6.8 Demand date
Positive/Negative|Positive/Negative| Inductive/Capacitive | Four-Quadrant |Positive/Negative
Demand Type ) . . .
active power reactive power reactive power |reactive powerjapparent power
Single-phase S Y Y Y \/
Three-phase
P { v v v {
total
Rate 1 S Y Y y \
Rate63 J l l l J
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Mk BT E X B 4kE% 253
F1E: 0086-021-69158161

Mfk: www.acrel.cn

HE44: acrelsh@email.acrel.cn

ti4m: 201801

An e VL5 2R Fi A R A PR A
Mk VLI5 VLA T R R A T8 2R B Tk e (X AR B 6 5
H1%: 0086-510-86179966

MAk: www.jsacrel.cn

46 : jyacrel001@email.acrel.cn

4 : 214405

Headquarters: Acrel Co., Ltd.

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

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

TEL.: 0086-21-69156352

Web-site: www.acrel-electric.com

E-mail: sales@acrel-electric.com

Postcode: 201801

Manufacturer: Jiangsu Acrel Electrical Manufacturing Co., Ltd.

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

TEL./Fax: 0086-510-86179970

Web-site: www.jsacrel.com

E-mail: sales@email.acrel.cn

Postcode: 214405
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