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1 Introduction

1.1 85k

1.1 Overview

APView400 Hi AT B AEL IR B R A T mitERE 2 %P B AR N Ui E R4t IR
IEC61000-4-30 (U AHMl & 50 R~y A ot il B 773k ) vh FILE ) & L RE ST FR s R M 207
POEATINE, BT BORREE . R RRAE T . AR I, R AN 4 R
g MEIEHSF D) RE N — 1K . 38 B AE B RS i R 05 2 B0 7 VA AR HEAL AT Fa bR 2 4L
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
B 35KV M DAL RS RE TR IR ER, T T Bk, . BERE.
Hls A2 IEE SRAEAT b B L RE o R

Power quality monitor APView500 integrates a high-performance multi-core platform
and an embedded operating system, and monitors power quality indexes stipulated in
IEC61000-4-30 Testing and measurement techniques —Power quality measurement
methods, and provides various functions such as harmonic analysis, waveform sampling,
voltage dips/swells/interruptions monitoring, flicker monitoring , voltage unbalance
monitoring, event recording and measurement control. It meets IEC 61000-4-30 Class A
Edition 3.1 with respect to standardization of power quality index measurement methods,
measurement accuracy of index parameters, clock synchronization, event alarms and
others and satisfy the demands of power quality monitoring of power supply system below
35kV. Therefore, it is widely applicable for power quality monitoring in chemical industry,
steel industry, metallurgy industry, hospitals, data centers, transportation, construction

industry and other industries.

1.2 5

1.2 Features

121 StgEnEGTs

1.2.1 High-performance hardware platform

$EE K HIET Xilink SoC #)ZE X ARM iz 4L # 85, ARM1 iz 47 ik A2\ Linux. TCP/IP
B, Http Pr. Web IRS5#5 . HBEREEIE M. Gt 2047, ARM2 FSREE R
HLRE R AR . s B DR R A 1024 5, H & m R R REAE R D S HE O
KFH 32GB Tk k75 SD R, w] LAKWALA il S 1Hic s b5 i e 2 S5 400 - L RPN



HLF I, 800*480 15 3% A FERA (0 K RS A PI S &5 SEIN T 5 W Repe I, 7 {58 FH P b
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This product consists of a dual ARM-core processor based on Xilinx SoC architecture,
in which ARM1 runs embedded Linux, TCP/IP protocol, Http protocol, Web server, and
storage, statistics and analysis of power quality data, and ARM2 is used for data sampling
and power quality data calculation. The sampling rate is 1024 points per cycle so that it
measures data more accurately and record the fault waves correctly. Using a 32GB
industrial-grade large-capacity SD card, it can store data such as event records and fault
waveforms for a long time. With friendly HMI, an 800 * 480 pixels dot matrix large-size
color LCD, users can monitor real-time waves and fault waves, and analyze faults easily.

122 FENEZEORIE
1.2.2 Various interfaces available

4 BRAZ LI ;

4 channels of AC voltage;

4 BRAZ UL LA

4 channels of AC current;

5 BT CUR AR AR Y D 5 BRATIEIT S BN

5DO, 5Dl ;

2 % RS485 HATIENIE T, X FF Modbus-RTU #LZ), K IRIG-B Xfif 77
2 RS485, support the Modbus-RTU protocol and IRIG-B;

2 LUK EE L, SZ#F Modbus-TCP. IEC61850 MMS. FTP. %% E 2 4Ed;
2 Ethernet port, support Modbus-TCP. IEC61850 MMS. FTP and device update;
138 USB $H, wHTREYEY .

1 USB,used for device updates.
1.2.3 AT Mt
1.2.3 Reliability

EE PR B RREE S 1) B D RE, PUT- IR BT, 2 B 2 T r e A AGEE
P PR AR Dk PR L FERBCR L IRVE BT T MR ARSI B [ R bR

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

anti-interference and complied with the relevant standards.



1.3 ThEEXS Bk

1.3 Functions

£ 1.1 DReXtIRER

Table 1.1 Functions

R B RE

RMS voltage and current

LES TN

Frequency

S SR B

Fundamental phase angle and vector diagram

SR LI FLIALIR R R

Real-time voltage and current waveform

Ay T MAEThE R
P. Q. S. PF

ERAD KA. EREY. R
Ep+. Ep-. Eq+. Eqg-

R HIRTF
Voltage and Current sequence components

M AP
Current and voltage unbalance

F, s At 22
Voltage deviation
RS AR A 2
Steady state Frequency deviation

R IR A R

Harmonic voltage/current RMS

R A AR

Harmonic voltage/current ratio

HLd . FRIALIE B AR (THD)

Total harmonic distortion(THD) of voltage/current

LA 75 SR %45 (TDD)

W
Total demand distortion(TDD) of current

Harmonics

) R LRI AR A
(2-63 %)

Harmonic voltage/current phase angle

(2nd _63rd)
WA R 7

Crest factor

K &+
K-factor

AU

Odd harmonic distortion

B s

Even harmonic distortion




RSB RE

Harmonic energy

iRVt SRS

Harmonic power

SRR
Interharmonics
(0.5-62.5 %)
(0.5 to 62.5™)

MU LRI I A A

Interharmonic voltage/current RMS

MU LRI I S A R

Interharmonic voltage/current ratio

T AR I I

Higher harmonics

2.5kHz~8.9kHz

RUR N AR (LN AR KN AE)

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

CEVERY) &l

Voltage fluctuation

PR R AR A

Rapid voltage change

B &
DC volume

RS

Temporary state

R v BT

Voltage interruption

R
Voltage dip

ML T
Voltage swell

el HL

Inrush current

W 25 A

Transient state

ERERZRN
Transient voltage

LIRS

Transient current

FFCxR

Event recorder

RS

Temporary event

P FRPR A

Trigger the threshold of temporary events

fadsd

Steady event

TS SRR R figh
Trigger the threshold of steady events

TEHE
Log

LR ERMENE. BIPRR

Record the daily operation and running conditions

WA S
Waveform
recorder

FAF A B
Event-triggered

PR IR T T S AT
Settable fault wave period

recording

T A SR SRBCRFE ST B E

Manual recording Settable recording sampling point

5E I iph 5 S SRBCRBE ST B E

Timed recording Settable recording sampling point

AW A R SRBCRFE S BT RE (IEC61850 P SRR




Host-triggered

Settable recording sampling point (supported by

recording IEC61850 protocol)
IEC61850 ™
JHH Modbus-RTU \/
Communication | Modbus-TCP N
WebServer \
GPS X} (IRIG-B) J
GPS timing(IRIG-B)
paping
o SNTP \/
Timing -
FERFE J
Manual timing
[EXS=2 PN
Al 8 N
Analog input
FFoC T A &
DO 5 N
Settable digital outputs
RNTCIREE L, HREAMERIE
A R R DI 5 | Digital inputs(passive contacts requiring an N
Hardware external power)
resources T4k
USB 1 _ v
Maintenance
FF Modbus B0 B fi& 5 iy
RS485 2 N
Modbus. IRIG-B
FHF 18 R T 2 44
Ethernet port 2 \

Communication and update

T VERIRIRECIIAE,

RN ORI EE,

x TR AR FILINEETE.

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




1.4 LERSHBREE
1.4 Type

A PView [1-[][]

IEC 6185011 5 o

W 1

E{EmiE: DC/AC 110V

DC/AC 220V 2
DC 24V/48V 3
=ERS: 400

FaRES: BERETELNES

FEEHS: =6E

A PView [1-[][]

IEC 61850 protocol: No 0

Yes 1

Power: DC/AC 110V 1

DC/AC 220V 2

DC 24V/48V 3

Model: 400
Series code: Power quality monitor

Manufacturer: Acrel

1.5 ThEEE /T
1.5 Overview
1.5.1 AHLFETHEE
1.5.1 Front Panel
FE MR R 5~ R LCD B, BAEITE 7 37 3 22 v e o 8 M I35 s 14 S I 00

AR BRI PR AT B, IR RIS S B AT IR B AR ESATI B E L T
BEE SRR,



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 IERF#ETRE
1.5.2 Memory

AR I B SE ORAE S Amin Bl (BoRME S MBS CPMEL 95% MR KA. BTy
MRAE)ERE B E A LRAFEIT ]2 90 K, 2 5 $4" S idh S v Ji U 5357

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 /> RS485 H ATl NE [, S FF Modbus-RTU i, AefgBUT A il ES%, H¥
£ IRIG-B xS i s $24k 2 ANLOKM#EE T, 3CFF Modbus-TCP. IEC61850 MMS. FTP, fi¢
g T B S A

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

1.5.4 £E1hkE

1.5.54 Alarm

IARE P BOE IRRAS . A BESK ST REEIR IR IIRME, R3S E DR, 4K

B, BEESICK I IE T IR R .

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

record the event and trigger recording.
1.5.5 K INRE
1.5.5 Waveform Recorder
PE R B E AR A A KB, AR T Bl A S e I A A B A _E A AL A
KU RE
Each alarm event can be recorded. There are three more triggering modes, i.e.

manual recording, timed recording and host-triggered recording.



1.5.6 Z<h PQDIF {4 R IhAE

1.5.6 PQDIF

giitHd UL PQDIF SCPRAR UORAE, CFBR A5 2h PR R SR B MAR A5 280
RSB AR B 1min ZEiH K" SOME " i/ ME™ 2B 75 IRAE 95 % B (H "5 2h &
FEAEOE . 10 Bl s R AR S B BT iE i T RS A . sk 1min RO fE™
B/ME" ™ ) JTARAE " 95 Y% ME AR B AL Bl — MDA 5, IR B KU 2 /NI R
MRS, TN AR AL 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.

1.5.7 Web Ih&E

1.5.7 Web Server

IR AT Web Server Djfig, SCRFANFIBURSEZ I & %0717 o ASFEISEHH P A8
A 8 MLBERDE S, 43BN 00000000; "EFHLGY": *eemeeers WG e
R A B, S B B AR R R AN e E S

The device includes Web Sever function which 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 product through the browser to view the power quality
data and set parameters in real time.

Tk

Connection method:

(RS RN EIR SRS

Connect this product to your computer with the network cable.

2 BEN RSB E B B E SR AR FTIE S LUK R DO B 1P ik, 4140: 172.22.60.99;

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

UK IP 53 E 1P WE A — M

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

A AT I U B8 AR AE LR A AZ BN 1P AR IF IRl 42 sl 1.1 s



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 8 172.22.60.99/index.asp

B L1 I sE e s 1P S

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

Kl 1.2 Web Bt A

User Login

Username:
Password:

[Login

Fig. 1.2 Web server Log-in Screen
BEI SR AP SR S, R R S RS SRE R, i 1.2,
M P EsEAME R RERE, AMEREEE S 58, Wik 1.3 Prs.



The user login screen appears.The user selects his/her identity and input a login
password on the user login screen as illustrated in Fig. 1.2.
After login, the function menu appears on the left and the product information and

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

APView400 Power Quality Monitor

Acrel Electric Co. Ltd

EEERD

* 47=7: Acrel Electric Co,Ltd

* FSBL: 20183 2022-11-11_10:17:50
* PL:231007A4

« UBOOT: 2018.01

* CPU1:V1.10.2024-01-04_13:29:26
« BOOT: V1.10_2024-01-04_13:29:26
* KERNEL: Linux-4.14.0-xilinx

« DTB: V2,00 20220617

« ROOTFS: V1.01_20220829

FREE © APP:V1.12 2024-04-12_15:28:18
© MMI: V0.99
« Device ID: 1£264857FB33

* 61850 lisence: 123456789ABC(UNPASS)

* SM4 ECB key: TAAKPceVryieelw7

- BEMNREEE: 3342°C
REATREDE: 467%

0
A

BHER VCCINT: 09946V

* VCCPINT: 09917V
* VCCPAUX: 1.8040V

T{EEIE  VCCODDR: 1.3506V

z
5
g
g
£
2
8
g

:

« EIMATE: 25372 GB

i

KRS

i)
g

K 1.3 REESF

APView400 Power Quality Monitor

Acrel Electric Co. Ltd

EETIEIRN pevice Information

Real-time Data .
* Manufacturer: Acrel Electric Co. Ltd
< + FSBL: 20183_2022-11-11_10:17:50
Device Config « PL:231007A% -

« UBOOT: 201801

DO Settings © CPUT:V1.10_2024-01-04_13:29:26

+ BOOT: V1.10.2024-01-0413:29:26
Comm Setup + KERNEL: Linux-4.14.0-xlinx
+ DTB: V2.00 20220617
+ ROOTFS: Vi 01_20220829
User Settings o APP:V1.12_2074-04-12_15:28:18
+ MMI:V0.98

Clock Settings * Device ID: 1E264857FB33

* 61850 lisence: 123456789ABC(UNPASS)

Waveform Record « SM4 ECB key: 7TAAKPceVryieelw?
+ MBTEMP: 35.721C
E * MB RH: 41.2%
vent Info + Core TEMP: 49.83°C
VCCINT: 0.9939V

Stat Evaluation * VCCAUX: 1.8047V

—_— * VCCBRAM: 0.9961V
[System Log « VCCPINT: 09954V

 Device Debug
Recent Event
Relogin

Fig. 1.3 Product Information Screen
7 SR B B 2 I S S A, A 0 SR s S AR
View of real-time data. Click "Real-time Data" on the left menu once. Then the
real-time data will be indicated on the right.
"HE R AR R I S RO AR s M UM, BRBR L SO R BT T
TG EH T A7
"Generate EXCEL". Generate a spreadsheet (.xIs) according to the real-time data.

Click the file name to open it or save it.

10



CEARHE" S "I EOR "HAREOR" MR DA FE R AR . i 1.3 Bt
Z—\‘c
"Basic data", "Power", "Energy", "Harmonic" and others: Make a switch to check

other data as shown in Fig. 1.4.

APView400 Power Quality Mon
Acrel Electric Co

[:3

FrHiRE

=
EERE 0.000 | 0.000 | 0.000 \ =a%E [0.000[0.000[0.000] A
’% ERE 0.000 | 0.000 | 0.000 % BEEmEE [0.000[0.000[0.000] %
e fiRE -99.983[-99.975[-99.975| % B 000]0.000[0.000] %
W 0.000 | 0.000 | 0.000 % (@i EmE=|0.000]0.000[0.000] %
— (BRSERTE 0.000 | 0.000 | 0.000 % SR [0.000[0.000/0.000] %
AR E BiEREEE 0.000 | 0.000 | 0.000 % % R mEEE(0.000]0.000[0.000] %
BIESRREE 0.000 | 0.000 | 0.000 % REEE  [1.000[1.000]1.000)
SRS RIRE 1.000 | 1.000 | 1.000 sERsEE  [0.000[0.000{0.000]
L R 0.000 | 0.000 | 0.000 IEFHRTR 0.128 A
g{f{;{‘- % FEEZER(10min) 0.000 | 0.000 | 0.000 % AFER 0.264 A
SEESARE(10min) 0.000 | 0.000 | 0.000 [min~(-1)| [ SRR 0.426 A
g}‘éﬁ—iﬁﬁl\ 10min) | 0.000 | 0.000 | 0.000 0.000 %
ER4BIKAIAZE(2hour) | 0.000 | 0.000 | 0.000 BEREEE 0.000 %
T{EBIC) BRI (10min) | 0.000 | 0.000 [ 0.000
bz (D) ) | 0.000 | 0.000 | 0.000
EERFIR @rgg(omin)l_ 0 | 0 | o0

SRAHERENE(10min) | 0.000 | 0.000 | 0.000 %

SCRYER4 SMERRE(10min) | 0.000 | 0,000 | 0000 | %

B RANBARA (1 0min) 0,000 s

BNER e 50.00000 Hz
10s5aEHEY 0

K 1.4 K S

APView400 Power Quality Mon
Acrel Electric Co.,Ltd

Device Info Basic data | Power | Energy | Harmonic | Interharmonic | High-frequency harmonic | DI&DO | Alarm state

w Generate EXCEL | Energy reset
Device Config |

Voltage data Current data

DO Settings | Parameter UA | UB | uc [ unit Parameter 1A [ 18 [ Ic [unit
Voltage i 0.000 | 0.000 | 0.000 \ i of current 0.000/0.000/0.000| A
Comm Setug Over-deviation 0.000 | 0.000 | 0.000 % Total demand di ion(TDD) [0.000[0.000[0.000] %
Under-deviation -99.983(-99.975(-99.975 % Total odd ic distortion (0.000(0.000(0.000( %
User Settings | Total odd harmonic distortion 0.000 [ 0000 [ 0000 | % | [Totaleven ic distortion [0.000]0.000[0.000] %
= Total even harmonic distortion 0.000 | 0.000 | 0.000 % Total ic distortion(THD)|0.000/0.000/0.000| %
Clock Settings | llioobhi b hiialib
— == Total harmonic distortion(THD) 0.000 | 0.000 | 0.000 % Total distortion |0.000{0.000{0.000| %
m Total i ic distortion 0.000 | 0.000 | 0.000 % Crest factor 1.000|1.0001.000
Crest factor 1.000 | 1.000 | 1.000 factor 0.000{0.000{0.000}
Event Info | Waveform factor 0.000 | 0.000 | 0.000 11 component 0.093 A
- Relative voltage change(10min) 0.000 | 0.000 [ 0.000 | % 12 component 0521 A
Rate of occurrence of voltage changes(10min) 0.000 | 0.000 | 0.000 [min~(-1), 10 component 0.259 A
P— Single phase voltage short-term flicker severity(10min) | 0.000 | 0.000 | 0.000 12 ratio 0.000 %
System Log ‘ Single phase voltage long-term flicker severity(2hour) | 0.000 | 0.000 | 0.000 10 unbalance ratio 0.000 %
,m :Ilase-to-p!lase voltage short-term ﬂ.icker severfty(lOmin) 0.000 | 0.000 | 0.000
A to-phase voltage long-term flicker ) | 0.000 | 0.000 | 0.000
m Occurrence times of voltage change characteristic(10min) | 0 0 0
e Value of il voltage fluctuation(10min) 0.000 | 0.000 | 0.000 %
Relogin| Value of steady state of voltage ion(10min) | 0.000 | 0.000 [ 0.000 | %
Total time of voltage changes beyond threshold(10min) 0.000 s
Frequency 50.00000 Hz
Counter of 10s frequency 0 ’

Fig. 1.4 Basic Data Screen
USROS Bl A SRRSO, AR N AT, W EEIZFL R
B o
Waveform Record. Click "Wave Record" on the left and select the corresponding
Events to check the recorded waveform.

11



APView400 Power Quality Monitor
Acrel Electric Co,Ltd

EEve mEve
{8J: | 12/0412024,16:32.08 846101 BENRERE: 33417

va(zaE):

bR E):

UC(BREHE):

O (A E):

vorsziE): B

[XEEO 5 0152

10(553%42): [T

B 1.5 A

APView400 Power Quality Monitor
Acrel Electric Co.,Ltd

Comtrade file: [FQMonitor_FQM

: 00043 2024041216205 54 Gatv] CFGfile DAT file
Device Info Record time: 1210422024,1529°5 Trigger time: | 12/0412024, 152053 854500 Time offset: 33 417 ms
RealtimeData Vertical expand Move up
I: Horizontal shrink [Ji] Horizontal expand Move left [l Move right

Vericalshiink Move down
ublinstant):

(Giosk Setings| [N

[Event Info| ib(instant):

(Siat Evauaion| [T

[System Log | i00nstan):

UARMS): [EE

IARMS)
15(ev): T
Ic(evs:

Togrv): ETEER

Fig. 1.5 Waveform Screen

12



2 FAREH

2 Technical parameter

2.1 TAERIR
2.1 Power supply

HEH - AC/DC220. AC/DC110VEZDC24/48V;
RVFWZE: —20%~+20%;

DiZH#E:  AKT15W;

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

Power consumption:<<15W
2.2 RN
2.2 AC current

BANTT: RS
BE HIn:  BA;
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
Measuring range: 0-1.2In
Power consumption: <0.5VA (single phase)
Overload capacity: 1.2In, continuous working

20 times for 1 second

2.3 ZMEBEMA
2.3 AC voltage

AN R AR

WiEHUn:  220V/380V;

MEJEE:  0~1.2Un;

DI FE:  AKT0.5VA/ B

AL 1 20n ELETAE,
AERE LS SV Ls

13



Input mode: Voltage transformer input

Rated: 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

BEMHE:  AC/DC220V. AC/DC110VEiDC24V/48V;
ATT: IR, AR A
Rated voltage: AC/DC220V, AC/DC110V or DC24V/48V

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

14



Compatible with TCP/IP, FTP protocol

2.6.2 RS485 %O

2.6.2 RS485 port

2.7

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

With the optical isolation

MM X IR R

I/,

2.7 Monitor accuracy

AR R
Basic functions Accuracy
LA RUE
’ £0.1%
RMS Voltage
FLALA RUE
+0.1%
RMS Current
B, I METhER
+0.2%
P.Q,S
+0.5%
Power factor
e 0.5%
Ep+,Ep-,Eq+,Eq- Class 0.5
F, s At 22
; 0.1%
Voltage deviation
)
= R A 22
B2 e +0.001Hz
B/ o= Frequency deviation
e
%i © B . B AN P18
S P S £0.15%
n Voltage unbalance
Three-phase - —
B AN 188 P
unbalance 1%
Current unbalance
21% : RZE5%;
WEHHAR: —— x 100%
U When 21% the error is +5%.
A2 Y T ~
(2-63 X) R O U Error calculation: x 100%
Harmonics Harmonic voltage RMS
(2nd -63rd) <1% : #ZE+0.05%;

wETHEAR: x 100%

When <1% ,the erroris £0.05%.
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Error calculation: x 100%

FLL I A RUE

Harmonic current RMS

23% : RZE+5%:;

RE A % 100%

When 23% ,the error is #5%.

x 100%

error calculation:

<3% : ®%+0.15%:;

RE A % 100%

When <3% ,the erroris £0.15%.

Error calculation: x 100%

gk

(0.5-62.5 ¥X)
Interharmonics
(0.5th to 62.5th)

PR 8] 45 98 A R

Interharmonic voltage RMS

21% : RZE+5%;

wETHEAR: x 100%

When >1% ,the erroris +5%.

Error calculation: x 100%

<1% @ R#+0.05%:;

wETHEARK: x 100%

When <1% ,the erroris +0.05%.

Error calculation: x 100%

LI RV O B R
Interharmonic current RMS

23% : ®ZE+5%:

% 100%

REWFE AN

When 23% ,the error is £5%.

x 100%

error calculation:

<3% : R#+0.15%:;

RETHAX: x 100%

When <3% ,the erroris £0.15%.

Error calculation: x 100%
B
w 2 5kHz~8.9kHz
Higher harmonics
FL (N AR
+5%
Voltage flicker
LR B
+0.2%Un

Voltage fluctuation

16




FL s PRI AR AL

10.2%Un
Rapid voltage change
FB R E I P KA s R B
Manual/Timed recording Settable sampling points/ cycle
HL MEE R 2 /N T 20.2%, BFIA)i% 2 /N T+20ms
Voltage dip Amplitude error: <+0.2%; time error: <+20ms
HL R T MR 2 /N F20.2%, BFla)i% 2 /N T+20ms
g AR Voltage swell Amplitude error: <+0.2%; time error: <*20ms
= 2| eventype o W% 221 T-£0 2%, W72/ -£20ms
%J g Voltage interruption Amplitude error: <+0.2%; time error: <+20ms
® g i IR T £0.2%, W BN T+1 A
= Inrush current Amplitude error: <£0.2%; Time error: <20ms
HAFFRB 1024 mi/JH
Temporary event record 1024 points/ cycle
° CENER S o0us
1o g Transient voltage
ﬁ ?, RS 20us
ifg [ Transient voltage
-8 WA T 1024 2/JE
Transient event record 1024 points/ cycle
XIS AN RERE . £1ms, i Bl sy R FE £15/24h
IRIG-B Absolute timing accuracy: +1ms;
= E’ clock accuracy: £1s/24h
& E HHH PR . 1 mes, B bl SIS 41 5/24h
SNTP Absolute timing accuracy: +1ms;

clock accuracy: £1s/24h

e R U bsfRd e, Ty AbRFR .

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

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

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

interharmonic voltage of cycle h

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

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

interharmonic current of cycle h

17




2.8 {kIEFRIE

2.8 Reference standard

GBI/T 14549 HifgiiE A H HLM I

GB/T 14549 Quality of electric energy supply—Harmonics in public supply network
GB/T 18481 Fifiig o 5 8 Aok Al e AT At oo L o

GB/T 18481 Power quality— Temporary and transient overvoltages

GB/T 19862 Hifg/iift il e it F 2K s

GB/T 19862 General requirements for monitoring equipment of power quality
GB/T 12325 MR i oL VW2

GB/T 12325 Power quality— Deviation of supply voltage

GB/T 12326 Hifigfiit HILPE N

GB/T 12326 Power quality—Voltage fluctuation and flicker

GB/T 15543 Hifig)iife —AH Lk SCVFAS T % 5

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

GB/T 15945 HifigfiiE ML) RGINZE SLVF i 22 5

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

GB/T 24337 HLAEFTE 2 H M A1

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

IEC 61000-4-30 Hi.fe )51 & I & 7772

IEC 61000-4-30 Power quality measurement methods

IEC 61000-4-15 [NAAX-ZhRE A BT

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

GB/T 2423.10 ¥#5gik5e 2B28K 70 K777k i FeiRal(IEX);

GB/T 2423.10 Environmental testing— Part 2: Tests methods— Test Fc: Vibration
(sinusoidal)

GB/T 2423.5 &gl 2. Wik WREaf TN hi;

GB/T 2423.5 Environmental testing— Part 2: Tests methods—Test Ea and guidance:
Shock

GB/T 17626.4(IEC 61000-4-4:2004) FEfAeZs RGa AP SEHAR  H PRI B A7 ik b i
P

GB/T 17626.4(IEC 61000-4-4:2004) Electromagnetic compatibility— Testing and
measurement techniques— Electrical fast transient/burst immunity test

GB/T 17626.3(IEC 61000-4-3:2002) A7 RGeS HAR S0 58 S Piih
JE 5

18



GB/T 17626.3(IEC 61000-4-3:2002) Electromagnetic compatibility— Testing and
measurement techniques—Radiated, radio-frequency, electromagnetic field immunity
test

GB/T 17626.2(IEC 61000-4-2:2001) HEH#e A WIGFMERA # A BP0
GB/T 17626.2(IEC 61000-4-2:2001) Electromagnetic compatibility— Testing and
measurement techniques—Electrostatic discharge immunity test

GB/T 17626.5(IEC 61000-4-5:2005) FifZsfie sy g M EHOR R ) Fidt ik
Uk

GB/T 17626.5(IEC 61000-4-5:2005) Electromagnetic compatibility— Testing and
measurement techniques—Surge immunity test

GB/T 2423.2 T H 7MY 82870 WBNERKB: il

GB/T 2423.2 Environmental testing for electric and electronic products— Part 2: Test
methods— Tests B: Dry heat

GB/T 2423.1 T H 7MY 2870 WKBE WA (KR

GB/T 2423.1 Environmental testing for electric and electronic products— Part 2:
Test methods— Tests A: Cold

GB/T 2423.4 s TH 7™ mMEIRE 287 w8677 %58 Db A #4(12h+12h 1

GB/T 2423.4 Environmental testing for electric and electronic products— Part 2:
Test methods— Test Db: Damp heat, cyclic (12h + 2h cycle)

GB/T 4208 4h5cfid <& (IPFUAS).

GB/T 4208 Degrees of protection provided by enclosure (IP code)

2.9 TEEREE

2.9 Working conditions

IEH TAERE: -10°C~+55C;
WAFRZ: -30C~+80°C;

AERHBREE: 5% ~95%;

KAJEJ1: 86kPa~106kPa;

4k <2500 K;

BidraEdi: 1P51,

Normal working temperature: -10°C-+55°C
Storage temperature: -30C-+80°C
Relative humidity: 5%-95%
Atmospheric pressure: 86kPa-106kPa
Altitude: £2500m
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Degree of protection: IP51
210 R&MRE
2.10 Safety features
2.10.1 fai55mfE

2.10.1 Insulating properties

S B AR ZA BUE 2KV BiE Y50HZ, PIlt 1min 282k 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 a4

2.10.2 Insulation resistance

FIT % B IS 9500V FRJE W I 52 B AR 26 5 R PELAL, 1 k6 KRR T B ) %
[ % 28 25 HL BH AN )N T-20MQ.

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

under normal atmospheric conditions.

2.10.3 HEHBE

2.10.3 Impulse voltage

FEIEF IR ST T, 2B A Y5 A\ [ . S UAUHa N [l o s foh o ]S o) 3 DA K%
[l % 2 [A) BE 7K 321.2/50us AR E R B O R I o il v ke, T 6 L S BKV o

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 fiiEFA M B8
2.10.4 Damp and heat resistance

P E N REAK 2 GB/T 2423.9-2001 #5E HEE MR AR . XK E+40C+2°C . FHXE
F£(93£3) %, UG 8] y48/NKt, FEIRIRSS A2/ A, FS00VELHIERREE, & &4k 5]
e FEL 0] % 8 20 A1 i A L <G B 20 S Ah T 2 T8 DA R R o B AR B A [ % ] PR 4 25 FELPEL
AN 1.5MQ; A TR 55 AN 1 5 i B R 6 L TR L R 75 %

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
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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 A M RE S AL BE
2.11 EMC and mechanical properties

2.11.1 ERHiFRAMRE

2.11.1 EMC performance

PP 7 R B R BT 0P B 3 2. GBIYT 17626.11 Fil GB/T17626.29 (11 22:K ;

The immunity to voltage dip and the short-term interruption shall meet requirements
of GB/T 17626.11 and GB/T17626.29 respectively.

S R I S U RS B4 R GBYT 17626.3(IEC 61000-4-3:2002) #il e, i & /™ it
4 PIEK

Radio-frequency electromagnetic field radiation immunity shall meet requirements of
Severity Class IV in GB/T 17626.3(IEC 61000-4-3:2002).

PR R % A5 ik R LI B S 14 B GB/T17626.4(IEC 61000-4-4:2004) 1 RILSE , 1 A2 P i
E 4 PIEK

The immunity of electric fast transient pulse group shall meet requirements of
Severity Class IV in GB/T 17626.4(IEC 61000-4-4:2004).

B LT P N 4% B GBY/T 17626.2(IEC 61000-4-2:2001 ) #sE , it /2 i 2 4
I EER s

Electrostatic discharge immunity shall meet requirements of Severity Class IV in
GB/T 17626.2(IEC 61000-4-2:2001).

IRV PUHLEE B 1% B GB/T 17626.5(IEC 61000-4-5:2005) KL , i &2 M2k 25 4% 4 411
R

The surge immunity shall meet requirements of Severity Class IV in GB/T
17626.5(IEC 61000-4-5:2005).

TARBEISA PR N 44 GB/T 17626.8(IEC 61000-4-8:2001) 1 Ki5E, i /2 Ml 2% 4
I EER s

Power frequency magnetic field immunity shall meet requirements of Severity Class
IV in GB/T 17626.8(IEC 61000-4-8:2001).

S A K S 1) A S BEAR DU E R 34 HE GBYT 17626.6(IEC 61000-4-3:2002) i, i
TSR 3 R
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Disturbance immunity of RF Field Induction conduction shall meet requirements of
Severity Class Ill in GB/T 17626.6(IEC 61000-4-3:2002).

PR35 B B EE N4 HE GBIT 17626.12 R, i & Ml 50 4 PRI 2EsK.

Oscillatory waves immunity shall meet requirements of Severity Class IV in GB/T

17626.12.
2.11.2 HREN
2.11.2 Mechanical vibration
% E Re7K 2 GBIT2423.10 1 #iL & (M 4R BN i A BE /758 .
This product shall pass the vibration durability test in compliance with the provisions

of GB/T2423.10.
2.11.3 i

2.11.3 Mechanical shock

$e B AR 2 GBIT2423.5 H A E i it e B2
This product shall pass the impact response test in compliance with the provisions of

GB/T2423.5.
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3 Mechanical structure and installation
BAFALRTERERARN

3.1 Hole size and installation method

PERAMAN LR, HRAE (5 R % 3.1 Prosirfl, PR EZE 3.2 fr
ARBANITAL, BRPRE ARG (B M. B3RmE e, R e NIRL AL, f#
FEBEER () k.

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

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

product.
144.0 19.71 138.0
A = o ® @
144.0 136.0 138.0
o o o O o
(o] o
2 2 2050 . . Ik
o o o oo
| — ‘H
TR

180.2

K 3.1 AMEEITALRSTE

Fig. 3.1 Outline and size diagram

-
S

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

3.2 Back terminals

s o

[Ue)

O 1 @ i o
, @ . 1 FAULT
o ;
a s @ o 3 -
4
) @ ' 0 D2
E e 5 1 6
@ 7 003
5 @ 132 8
UsB 7 I 9 "
‘:’ @ 0 0o
I 5 ¢ EB 2 11 oi
171 1O 12 ’
2| 2 48578 e 13 o
3 3 4851 o1 m 14 o
v 4 18528 0] 9 uiN 15 v
5 D W3 B 16 DICoM
e | 4 UN I7 :
18 N
L 19|
LS T ) e
s 7 m I|D
6| 8 UL
ol O

O O
N\ — % r~

/3.3 T T
Fig. 3.3 Back terminals
X1 i X1.1~X1.6 N =AHHE RN
X1.9~X1.14 H=HHEEHA
X1.7~X1.8 NIMEE FF U ;
X1.15~X16 NAMEEFFHIERA .
Terminal X1: X1.1~X1.6--3-phase current inputs;

X1.9~X1.14--3-phase voltage inputs;
X1.7~X1.8--external zero-sequence current;
X1.15~X1.16--external zero-sequence voltage;
X2 iif: 4851B. 4851A, i 1% RS485 T % (SCKF IRIG-B XD 5
4852B. 4852A, 7 2 i RS485 HTiHINE I (SCFF IRIG-B X HH0) 5
Terminal X2: 4851A, 4851B--The first RS485 communication port(support IRIG-B);
4852A, 4852B--The second RS485 communication port(support IRIG-B) ;
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X3 ¥ 5 JFRERA . QRSO AR,
AR AR, Jrh X6.1 1 X6.2 Jy— 4 P AR L R, Dy B R
X6.3-X6.4. X6.5-X6.6. X6.7-X6.8. X6.9-X6.10 Ay 4 HH FF-4k s Asfih i, SCFF
Thg HE Lo

FFREHN, X3.11~X3.15 4 5 4~ Dl i Nifi T3 X3.16 Jf5 5 A i

HBIEIR, X3.17~X3.20 &% H B IR, X3.20 % E i O (5 B 2R
B4 M),

Terminal X3: Digital inputs and relay outputs.

The relay outputs includes X6.1-X6.2 as a sets of normally closed relay
contacts, serving as the device's abnormal outlet. Terminals X6.3-X6.4,
X6.5-X6.6, X6.7-X6.8, and X6.9-X6.10 are four sets of normally open relay
contacts that support customized functionality.

The digital input comprises X3.11~X3.15 as five DI input terminals, while
X3.16 serves as the signal common terminal.

Terminals X3.17~X3.20 are the power supply for the device, with X3.20

serving as the grounding port for the device (Please ensure grounding
during installation).

ETH1. ETH2: DUKME M,
ETH1, ETH2 — Ethernet port

USB: USB 4iy'H
USB - USB maintenance port
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33#FEEARN
3.3 Wiring

TA1 APView
a
A411 1X:1 lla
AID £4111x: 2 X1 1lb X7.2
AIC ~411 1% 3 X0.3 lic Xi.4
N4111X: 4 X5 X6
= TAIN . 1lo
A L4011X:5
N4011X:6 X.7 __Xi.8

3.5 3CT ks
Fig. 3.5 3CT Current wiring

2219 0411 11 o
X1 b X2
__'LA&_ C4111X:3 Xi.3 1lc Xi.4
= AN 5 w6
Ao L4011%:5 Jlo
N4011X:6 | X1.7  X1.8 |

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

A630 FUT 2X:1

APView

1Ua

B630 U2 2X:3

— —©
X1.9 1UbX1.10

I

——@
X1.11 1Uc X1.12

I

2X.7

o— —
X1.13 1Uo X1.14

2X:8

X115  X1.16

i
E C630 U5 2X:5
i
i

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




APView
AB30 U1 2X:1 1Uab
o Xxt9  xi.10] ]

v B630 U2 2x:3 | 1Ubc
X xiizlJ

1Uca
X113 X4

J

H C630 US> 2X:4

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

3.4 =t
3.4 Ground

NPRIERE B N Z BT M B 2 4, IRE AN RIS A vt . i) A T 5% . )
I 9 DRAIE e B AE 5 FLIE T IRIA G R AT SRI8AT, B8 T W 2R, BB, RAafhit, Xkt
BORYEAEH, FELIA RIFMEML. Kb, RERBMARFFHEE. KEAE X3 i1 Likf
HH T X3.20 (bR EARTH) , ZUHIA/IN T 4mm2 e AT G 28 (B 400 0 )1 12300 1
R AT SRS

In order to ensure the safety of this product 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 product. However, the
effect of these measures depends on the correct grounding of this product. Therefore,
grounding is crucial. Grounding port X3.20 (label: EARTH) is provided at terminal X3,
which must be reliably grounded with a 4mm? or bigger grounding conductor

(yellow-green).
3.5 iR
3.5 Power supply

B LR E I IR, CFFAC/DC110V. AC/DC220VAIDC24V/48V —Ffifil
WHUEME), TAEVEHZ(80% ~120% VAE . ERE b HIAT, WU 0t & B 0T R #4h,
DA DR e B SEBRER A 0 FRUR 5 I 1) AR VG T — B, B B HA R B . WR A ARe E i, B
1E 26 7 R ORI SR R 1 00

This product can work at the rating of AC/DC110V, AC/DC220V or DC24V/48V within

an operating range of 80% to 120%. Before powering on this product, check the
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nameplate on the side and ensure that the actual power supply matches the nominal
range of this product to prevent damages to this product.The power supply must be stable
to prevent the device from shutting down due to power failure, which may lead to

unrecorded faults.
RIGREDS PN
3.6 Analog input

B I AZ I R AT [ 0 2B T 5 SR AR AN /N T2, 5mm i) (bR ) R A IE R R B L AR HY
R N S AL, 2 B 1 _E R 22 A U SR A T AT R, AT LRSS B IR BRI s 5
Tt FEL TS (] 46 D6 A0 R S TR B O AS /N T-1.6mm2f SR IE B E BE . MR A IR N i T A

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

35 B AR L2 LUK BRI TENT. EN2, 510/100MI¥IR 1 CEATHAHIhEE) » RA
RJ45E . R ERM2RS485F Tl M (AAIRIG-BRS XTI Tifig) 4851B/1A,
4852B/2A, S(#F300~57600bps, 8RR I% FH BE MW 2 LAFE =y T Sk

This product is equipped with 10/100M Ethernet ports EN1, EN2 and EN3 (with
phase switching function) using RJ45 interface. There are two RS485 serial
communication ports(with the IRIG-B synchronization function), i.e. 4851B/2B and
4852B/2a, 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)

FEMANZ LA TR LEDIRRAT . 128, REBS RS EELCD, 709
4800480, W LLE RSEN e, MAEE. FrERk. IS RGERE. KEWK
The HMI of this product include a LCD, LED lamps and buttons. The 5" color LCD
with a resolution of 800480 shows metering, power quality, events, parameters, system

setup, Debug and other data.

800*400 ¥ it &7

BB 2 3

LN

LED 87547

2 frie

iR [o] g

800%400 LCD

Cursor movement

LED Enter

Reset

Esc

Fig. 4.1 Front Panel
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4.1 3%4¢

4.1 Buttons
x4 HRYBERY
Table 4.1 Function Description of Buttons
s FEIRE i i)
Button Main functions Button Main functions
7] b &% Bk FE e 1ok IFi) /v %% ) 32 T Bl 1 1 76
A Select the one above or increase the < Select the left one or scroll to the last
value screen
1] T &% Bl 4 BT gk IF) 75 7% ) 128 Tl 0 18 5 76
v Select the one below or decrease the | 2 Select the right one or scroll to the next
value screen
[E¥SE: 22N SIAS MR A= A 7
ESC 1R 7] Escape + Move the vertical cursor to the right on
the waveform graph.
7] 7 %% B % B i 2 BDGRR
RST K1 Reset — Move the vertical cursor to the left on
the waveform graph.
Il ffiiA Enter
4.2 IRIE KT
4.2 LED lamps

LED 4T HRAE/R 3 E RS ATIRAE . BIVIRAS A L RE i = 4645
LED lamps indicate the running conditions, communication conditions and power

quality indexes.

*® 4.2 HIRIERAT DIREVL

Table 4.2 Function Description of LED Lamps

2R Bt TRRAT & X
Name Color Meaning
BATHRR 7 B HISAT I N AR
Run Green Blink when this product is running
RS 7 ¢ B T
Communication Green Turn on during communication
HAFT L RS ETE. ERE. RSPk, IR RS
Dip/Swell Red Voltage swell, dip, interruption and transient voltage/ current
B A 22 4L L DR 5k
Frequency deviation Red Power frequency beyond the limit
W A 2 4L HOEA A RRR « U A7 7 A4
Voltage deviation Red Voltage RMS beyond the limit, Negative sequence voltage unbalance
A2k B 4L R PR Ak B
Flicker Red Voltage flicker beyond the limit
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WEBHER

Harmonic

FL IS LU T OB IR« 2% DR PR L P AT DA I B R

Red
the limit, Odd/ even voltage harmonics beyond the limit

HHRHE

Unusual

=

HHEFHE

Abnormal running

Red

4.3 IRIRFAL

4.3 Quick navigation

[
SE
=

™
=
=3
i
g
=
=
en
4t
E
i
kel
=
T
il
=3
a
&
e
i}
pd
o
=
4

Enter‘ Esc Enter Esc Enter Esc Enter| Esc
ArEaw | ] wm | 7T LAY | i —zmAx|
$ 3 U
ETT [y % | s | ETEEY EExTl W 17 9 4
$ 3
EXTH IEETH TfeHE | b | HERE | e
$ 3
EEE [ 2t e |
L
EEC EECES
|
S L/t |

Kl4.2 PRk s &

Home

Ente Esc

@

Main menu

Sl

s ..t

‘ Metering M Power Quality }9{ Events M Parameters MSystem Setup Debug ‘
Entel‘ Esc Entel‘ Esc Enter Esc Enter Ente‘ Ente t

*{Vo!lage/(iurrent ‘ *{ Harmonics ‘ Sag/Swell ‘ Basic 4 Zero Callbratlon

‘ Real-time Waveform ‘ ‘Harmonic Power‘ ‘ Steady SOE ‘ Function Parameters Display ‘Ampl Cahbratlon

‘ Phasor ‘ ‘Interharmonics ‘ Run Log ‘ DO Configuration ‘ Information ‘ DO Test ‘
LED Test

‘ Harmonic Energy ‘

S

‘ Fluctuation/ Flicker ‘

«‘ Unbalance/ Deviation ‘

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

4.4.1 Home

8BS, BENEEANEFE . 3 A R R R ST R SUE AR AL A [ A
R GEFEMME. REFALEA . A MFEr i BOovRaEE FAEH, BN FED
KB EE R EEE.
After it is powered on, this product opens Home automatically. Home mainly shows the
real-time RMS voltage/ current and phase angles, channel frequency, number of dip/swell

events, number of steady events and time. The number of events at the right side is the
number of unviewed events, which can be cleared after entering the "Event" menu.

APView400

aME =0 THD TIHD
10.00 kv 0.000° 0.000% 0.000%

10.00 kv 240.00° 0.000% 0.000%

0.000% 0.000%

0.000 kv 0.000° 0.000% 0.000%

100.00 A 330.00° 0.000% 0.000%

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

0.000 A 0.000% 0.000%

2022-12-19 10:56:23

Kl 4.3 L5

APView400

RMS Phase THD TIHD Temporary
10.00 kv 0.000° 0.000% 0.000%

10.00 kv 240.00° 0.000% 0.000%

0.000% 0.000%
0.000 kv 0.000° 0.000% 0.000%
100.00 A 330.00° 0.000% 0.000%

100.00 A 210.00° 0.000% 0.000% Freq

0.000% 0.000% 50.00 Hz
0.000 A 0.000% 0.000%

2022-12-19 10:56:23

Fig. 4.3 Home
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442 X3

4.4.2 Main menu

TR B LN B AR TE" "HACR" "R "REWE" "KE IR
"6 AT, Mk R TSR S OO PR U R s s, RN A S
IR R Z TR R BN . I, F A BRI T L 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.

58 RSN

FH FRFEER

SRR

xEE

RiigE

K44 F3Em
88 Preview
Voltage/Current

1]

Metering Power Quality Events

r_:‘ Real-time Waveform
]
Phasors

Power

Energy

@ DI

Parameters System Setup

Fig. 4.4 Main Menu
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4.4.3 SLRTHHE

4.4.3 Metering

TE S5 B R S N B SR B N SN B BT o S O S R A L e R
SCRFEEY, REEEY, R AR PR A TR,

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

"Energy" and "DI".

Fl4. 5 S EHE

Metering

Voltage/Current ; Real-time Waveform

Phasors

Energy

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

LR FLIR S T BoR Bl 3s N, FLUR EIR I — Ml . ZOME SR AL A
Screen "Voltage/current” will show the primary and second values of
voltage/current,as well as phase angles in last 3s.

(FE: AR B A AL A 25 LA L B AR Ay R HE) o

34



(Note 1. All phase angles of this product are based on the fundamental phase angle of the

phase-A voltage.)

BERR

—R{E ZR{E
5.774kV 57.740V

5.774kV 57.740V

0.000V 0.000
100.000A ERIV

100.000A 5.000A

K4.6 S HIR

Voltage/Current

Primary
5.774 kv
5.774 kv

0.000V
100.000 A

100.000 A

Secondary
57.740V

57.7140 v

0.000V

5.000 A

5.000A

Fig. 4.6 Voltage & current
4.4.3.2 SERTHUE- LR
4.4.3.2 Metering —Real-time waveform

SN T R RN R E Y 4% R R R X 4 BN DUE R
ARHEIE, . g AR AL By C =ML, WOAERTF: &+ R UL T
Jehro

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.

35



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

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

99.96 V

UB 10012V

uc

4.96 A

5.00 A

99.96 V

100.12V

4.96 A

5.00 A

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

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

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

sequence voltage/ current unbalance.
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0.000A 0.000°

HERTE B T
0.000 % 0.000 %
0.000 % 0.000 %

Kl4.8 K
Phase
0.000 "
240.00 ®

0.000V 0.000 *
5.000 A 330.00°

5.000 A 210.00*

0.000 A 0.000 ©

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

Fig. 4.8 Phasors
4.4.3.4 SRTHIB-ThEITE
4.4.3.4 Metering — Power
Screen "Power" will show active/reactive power, power factor, apparent power,

fundamental active power.
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BIThEE(kw)

FoEhEE(kVar)

RS
HEEINER(KVA)

Eiga(kw)

P(kw)

QikVvar)

PF

S(kVA)

Fundam P(kW)

4.4.3.5 LRI HE-RAEITE
4.4.3.5 Metering — Energy

A

0.000

0.000

0.000

0.000

0.000

B
0.000
0.000
0.000
0.000

0.000

Kl4.9 Th%

B

0.000

0.000

0.000

0.000

Fig. 4.9 Power

ThSE ST R ERATEP+ . IEFITEI'EQH" . RIVHIEP-. RIAFIEQ-" ¥l

fEHLRE"ES" EHHEE .

Screen "Energy" will show forward active energy EP+, forward reactive energy EQ+,

reverse active energy EP-, reverse reactive energy EQ-, apparent energy ES and other

related data.
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HEEitE

B
EP+{kW - h) 0.001
EP-(kW <h) 0.000
EQ+(kW+ h) 0.000
EQ-(kW- h)

ES(kvar- h) 0.001

4. 10 HRE

B

EP+(kW- h) 0.001
EP-(kW «h) 0.000

EQ+(kW+ h) 0.000

EQ-(kW - h)

ES(kvar- h) 0.001

Fig. 4.10 Energy
4.4.3.6 LETHHR-FFNRTS
4.4.3.6 Metering — DI
R IR ERA MBS FPIRES, 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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K411 FFNER

Fig. 4.11 DI
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444 BERE
4.4.4 Power quality

FEF SR L PR LR IS N LR IR A . AR TR T R A R R
N TR AL A R RIE A T

Select "Power quality" on main menu and enter "Power quality" submenu. Submenu
"Metering" provides six screens, i.e. "Harmonics", "Harmonic power", "Interharmonics",

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

EIR 2 iR Th e

EE RN E iEREE Y

Ba/ N AP/ R=

Kl4. 12 HLAER &

Power Quality

Harmonics ; Harmonic Power

Interharmonics Harmonic Energy

Fluctuation/Flicker Unbalance/Deviation

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

BEN"VEB S HG, BB BRI BRI A, BRI R 2 AT £
T ) TR MR AR R 5 T SR IR o 1 R B 7R 2 AT IE 1~6 3K I A RE . & &
HAS, ATCAE ] 22 A B AT R R DI . FESR I N, /3 B M S N Ak rp (13,
SRJEIE BT R, AR 2~63 IR R .
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Screen "Harmonics" will show the harmonics in two forms, chart and table. The chart
describes the harmonic distortion and the order of harmonics of the selected channel
graphically. The table lists the RMS, ratio and phase angle of the 1st to 63rd harmonics of
the selected channel. To make a switch, press use left and right buttons to switch between
the graph and the table, press “4” or “P”. In the form of table, press "< " to enter the

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

1

Odd THD
Even THD

Crest Factor 4 p CHT/TBL

1

Odd THD
Even THD

Crest Factor 4 p CHT/TBL

Fig. 4.13 Harmonics Chart
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R

0
il
2
3
4
5
6
7
8
9

BEfE (V)
0.052
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

i\ A I

L 0~ O R W N = O

28E (W)
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

K 4. 14 EWE

RMS(V)
0.052
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Ratio(%)
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Phase(®)

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Press ENTER to turn page

CHT/TBL

Table 4.14 Harmonics Table
4442 BEERE-TERINE
4.4 4.2 Power Quality — Harmonic power

"V TR TR AL By C ZAHI 1~63 OB T RAE, ARG ThIIR .
BRIhIhZ. WHEMAEThE, IR R FIUER 10 YO IhE, $2afi\ sl ) i
& 1~63 EB %, fE AT E B WA DI h 3. R II D% WA D
Rl BRSPS

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

power factor, press “«d” or “p".
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1
2
3
4
5
6
T
8
9

o
[=]

Kl 4. 15 B ThHR

w0 N Yy s W N

10

Fig. 4.15 Harmonic Power
4.4.43 BRERE-BEIERK
4.4 4.3 Power Quality — Interharmonics
"[AJ IS LR 7R 0.6~62. 5 M A RUE & A o 77 BTNV BE A 2 Tk b 1
Wi, RJE1E ENEEATEII, AE0.5~62. 5K SR HHEE R .
Screen ‘"Interharmonics" will show the RMS and ratios of 0.5th to 62.5th

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

through 0.5th to 62.5th Interharmonics data.
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1P/ Féa (V) =85F (%)
0.5 0.000 0.000
L5 0.000 0.000
25 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
75 0.000 0.000
8.5 0.000 0.000
9.5 0.000 0.000

A RN T

Kl 4.16 (]380
Order RMS(V) Ratio(%)
0.5 0.000 0.000
L5 0.000 0.000
25 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
75 0.000 0.000
8.5 0.000 0.000
9.5 0.000 0.000

Press ENTER to turn page

Fig. 4.16 Interharmonics
4.4.4.4 BRERE-1EKERE
4.4.4 .4 Power Quality — Harmonic Energy

"V R BE S BRLE N 1 ~ B3 KB L REME, 1% A A BV ANAE FAE ES. A D HLAE EP.
T HEEE EQ. IEFA DI HAE P+, A DI HAE P-. IEF TG HEEE Q+. &I LTI HEE Q-
F-RIRTIHEAE Q1. F R AL Q2. =R LI A Q3. BV LRI H#E
Q4. FIUER 10 G #H A" EANBITAS 1~ 63 K.

Screen "Harmonic Energy" will show 1st to 63rd harmonic energy. To check the
apparent energy ES, the active energy EP, the reactive energy EQ, the forward active
energy P+, the reverse active energy P-, the forward reactive energy Q+, the reverse
reactive energy Q-, the reactive energy of the 1st quadrant Q1, the reactive energy of the
2nd quadrant Q2 , the reactive energy of the 3rd quadrant Q3 and the reactive energy of
the 4th quadrant Q4, press“<d” or “P”. Each page lists 10 harmonics data. Press "< " to

scroll through 1st to 63rd harmonics.
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A (kVA-h) B (kVA- h) C (kVA- h)
43086 43086 43086

=
=

0.0456 0.0671 0.0661
0.0042 0.0042 1.0042
41.895 41.895 41.895
0.0122 0.0122 0.0122
9.5645 9.5645 10.716
0.0059 0.0059 0.0059
0.0003 0.0003 0.0042

1
2
3
4
5
6
.
8
9

0.7400 0.7740 0.3788

o
[=]

0.0020 0.0024 0.0014

AR NI EP EQ EP+

B 4,17 0% HLAE

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

w0 N Yy s W N

0.7400 0.7740 0.3788

o
[=]

0.0020 0.0024 0.0014

BASEH BT EP EQ EP+

Fig. 4.17 Harmonic Energy
4.4.4.5 BHEERE KN/ INZE
4.4 4.5 Power Quality — Fluctuation/ Flicker
"I AN TN AR S B T =R PR ) R R I B 5 R R TR AR A
Screen "Fluctuation/ Flicker" will show the voltage fluctuation and the voltage flicker

of three phases.
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B R wh BERNE

$EL (R/min) BEnE (%) KM% (10m) KHE(2h)
0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000

Kl 4.18 W3/ INAE
Fluctuation Flicker

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

0.000 0.000 0.000 0.000

Fig. 4.18 Fluctuation/ Flicker
4.4.4.6 BEERE-TTE/RHE
4.4.4.6 Power Quality — Unbalance/ Deviation
"AP MW E". SREER AL By C EMHBE BREME TNMRZE . SRmZE. R/
FPIZE P EEIRME . IEFPF IR BREE . AFEFBEANTPERE. 77/ FFBRAT
i o

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

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

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

0.000 V 0.000
EwzE (%) Tz (%)
-99.984 99.984
-99.972 99.972

50.000 Hz 50.000 Hz

K 4. 19 AP/ w22

Sequence Amplitude Unbalance

0.000 A

0.000 A

0.000 A

0.000V Y,

0.000V 0.000

0.000 V 0.000

Over-Deviation (%) Under-Deviation (%)

-99.984 99.984
—g9:8:73 99.972

50.000 Hz Freq Deviation: 50.000 Hz

Fig. 4.19 Unbalance/ Deviation
445 EMHER

4.4.5 Events

1E S IR PR A D R R NG . "HE R SRR S RS
HE "TEHE=EA TR,

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

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

K 4. 20 Fd 3¢

Events

Temporary Events

Steady Events

System Log

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

"HEEAR R RO IR T R AR W g B R S AN
FL I IR S LR R S P 2K R A

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

voltage and transient current.
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BHSH: 34

=ftadia) HHER

_ 2023-06-14 15:41:48 HIHE A LM

: 2023-06-14 15:41:48 HEEFA
2023-06-14 15:41:27 ‘ HEEEN: LN
2023-06-14 15:41:27 - B F S Al B

_ 2023-06-14 15:41:27 | HEEE LM

| 2023-06-14 154127 | Ty
2023-06-14 15:41:12 ‘ HEE 5N
2023-06-14 15:41:12 ' BB E

: 2023-06-14 15:41:12 HiEEA:SEM

K 4.21 BaAHEMSt

Temporary-state Event number: 34

Timestamp Event Details

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

: 2023-06-14 15:41:48 Voltage swell
2023-06-14 15:41:27 ‘ U dip location:Incoming side
2023-06-14 15:41:27 - -\}oltage interruptidn
2023-06-14 15:41:27 | U dip location:Incoming side
2023-06-14 15:41:27 U dip location:Incoming side
2023-06-14 15:41:12 ‘ U dip location:Incoming side
2023-06-14 15:41:12 7 7 Voltage dip V

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

2/4

Fig. 4.21 Dip/Swell
7 bR IERER AR, 17 e AT AE FA A S
e 4.22 (a) P NBEE REFEICS, EiXFM Mg “9 7 il BEF ZF
KHPIE, ik 4.22 (b) Frosy i s 8 s 2 B S A 10 S BO% -
Press "A" or "V¥" to select an event and press "< " to check the event details.
As shown in Fig. 4.22(a), the voltage dip event is recorded, and the waveform of the

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

by pressing the "< " as shown in Fig. 4.23(b).
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BEEE

FF4AR 2023-06-14 15:41:12
ThiEER fib A
Hafi
RBES 47
T RE 26.876 V
Bk 193.124V
RrLEm ja] 0.082 s

SEMI F47 W

Kl 4.22(a) HLEEFEMF

Voltage dip

Start time 2023-06-14 15:41:12
Action type TRIGGER

Phase ABC

Wave No. 47

Depth 26.876 V

Residual voltage 193.124V

Duration 0.082 s

SEMI F4T1 Wave

Fig. 4.22(a) Voltage dip

Kl 4.22(b) HEEFHEIE
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Fig. 4.22(b) Voltage dip waveform
N 4.23 (a) Fros BB RS, iR g “9 7 flEe 5 ZFE T
KB, Kl 4.23 (b) sy 2 TH R HA S R E .

BETAH

Friamtial 2023-06-14 15:41:48
TR %
Hafi
RBEES 49
=RAHE 112258V
EsEodin ] 0.080 s

P 4.23(a) HLEEF+HF

Voltage swell

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

Action type TRIGGER
Phase ABC
Wave No. 45

Maximum voltage magnitude 112.258V

Duration 0.080 s

Fig. 4.23(a) Voltage swell
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136.91V

6.56 A

Fig. 4.23(b) Voltage swell waveform

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

B B/ TR E AL D RE R T I E oS R/ T SR s A BT % H I ST R, B
FeAa S HRBRE B/ T B, 1% D REX b B BT R/ T 51 RS A U 4 gy B O
PEVERT, TR A BT 5 H RE o v B 5 ¢ AR oRAH G rRLBE B [ R 114, 2400 it ie R G
BITR, &5 T R4 o 20 P52k A0 TC B APView L fe BT B I ke B, S 8 P e A
g

The dip/swell location function can help to troubleshoot the location of voltage
dip/swell and formulate a power quality governance plan to solve the related power quality
problems. Figure 4.24 shows the configuration scheme of the power supply system, and
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.
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6 B T O A AR S AR B« F S A, R A R BHTE X BT
RAFAL EBEATFI o307, DA€ B B/ 8 THIR AL T SR M e AR 2l . anf&l4. 25 (a) - (b)),
I3 R VE SR A R I T e/ T R AL ST

The device can use the equivalent impedance method to discriminate the position of
impedance mutation by the waveform, measurement and other data during the accident,
and determine that the voltage dip/swell source is located on the incoming side or
outgoing side. As shown in Figure 4.25(a)-(b), the voltage dip/swell positioning interface
are recorded, respectively.

APView APView

T10/106Y 110,108V

APView T APView

10/0AkV . 10/0.4kV
APView L APView : s
IE= m
1

ON O

4.24 110kV fiLH 245 APView it & K
Fig. 4.24 APView configuration
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HEEA: S50

Freaedial 2023-06-14 15:41:27
EhfEER fib A
84 B
REES 48
AU(BE) -79.077 %
AR(HH) -120.176 %
A X(sin) 71312%

B

Kl 4.25(a) HI M Pl E fr-BF AN
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. 4.25(a) Voltage dip location:incoming side
HAHEAM: LM

Frigedial 2023-06-14 15:41:48
EhfEER fib A
84 A
RiERES 49
AU(R[E) 12.207 %
A R(E3[8) 12.268 %
A X(s#71) 107.494 %

B

Kl 4.25(b) HI M B THEE Ar-2ei Nl
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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. 4.25(b) Voltage swell location:Outgoing side

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

B EH HATITICHISEMT FAT i &3} HL AT B8 AL BEAT R B /3 Hr,  TTICHNZE AN
SEMT FAT 25 AT 75255 B 0 FL i LT A5 . ITICHRZR £ B R4 W B R Fh. B Pk S iy
M, G T ITSEAT Y SEMT FAT7 i 2k T B 45 i IS BT P . A b 4, @i T2 3k
ATk, WlEl4. 26 (a) 426 (b) Fronsd oy HL H B FEXT 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
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 1ms 3ms 20ms 0.55

Bk 30.66% F4Emfia: 0.151s

Kl 4.26(a) ITIC 75 Z.J5 i £&
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[ )

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

Percentage: 0.04% Duration: 37.616s

Fig. 4.26(a) ITIC Curves

SEMI F47

0.01  0.02 0.05 0.1 0.2 0.5 10

Batk: 30.66% Fr4ERtial: 0.151s

K| 4.26(b) SEMI F47 75 2. )& i £

SEMI F47

0.02 0.05 0.1 0.2 .5 1 10

Percentage: 0.04% Duration: 37.616s

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

RSEMAAEREMmME. PR MZE. BIENI SN, B/ ER . A FEERsk
MEpE. HAFIES4.4.5. 180 WE4. 267K

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

check these data shown in Fig. 4.27, follow the steps as described in 4.4.5.1.

EMHEH: 298

=ftadia) HHER

_ 2023-06-14 15:41:48 BRI & A Fil g

: 2023-06-14 15:41:48 E s 5 I 3 SR PR
2023-06-14 15:41:27 ‘ B s i i 30 3 PR
2023-06-14 15:41:27 - HBES FF R ERR

| 2023-06-14 15:41:27 | F R £ fl =i PR

: 2023-06-14 15:41:27 B FE £ i 2= HE PR
2023-06-14 15:41:12 ‘ HAFE £ {2 HE PR
2023-06-14 15:41:12 ' B P £ = HE R

: 2023-06-14 15:41:12 FaEfh {28k PR

m#2/30

K 4.27 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

2/30

Fig. 4.27 Steady Events
i B E R AR AT, 7 T R F A SR 4. 2T R, R
TR TN A ZE AL RO .
Press "A" or "V " to select an event and press "< " to check the event details as

shown in Fig. 4.28.Users can view the waveform recorded for the selected event with "< .
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FBERRESR

Friantial 2023-06-14 15:41:27
EiEAR 23
i i C
RBES 8
& {E 0.017 %
FrEEmy e 416.193 s
Bi\E 16.378 %

B

K 4.28 HL T Gl 22 A5 FR

Voltage under-deviation

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

Trigger Value 0.017 %

Duration 416.193s
Minimum Value 16.378 %

Wave

Fig. 4.28 Voltage under-deviation
4453 BERE-TIERE
4.4.5.3 Power Quality - System Log

"TAEHE SRR EREEN S AP EEBE. REASEIE N BT I =
HWER.
Screen "System Log" will show the product parameters, modification of parameters,

modification of system parameters and abnormal running.
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HESH: 186

=2 [ . ZHER
2021-12-14 08:54:20 EIEA LR TN
2021-12-13 15:21:30 EEAIREARNES
2021-12-13 14:26:26 EEALEEABINES
' 2021-12-13 13:54:37 EEALEERRAES

2021-12-13 12:47:52 1 EEEIHRSES
_ 2021-12-13 10:32:23 TR 1B S
2021-12-12 09:56:19 RS ES
' 2021-12-12 08:22:26 EEAIHRREX
2021-12-09 15:47:29 1 A 1R S
2021-12-09 15:46:43 ; T 1R R I B

[¥=T e - I < T & - O - VE R S R

Kl 4.29 TEHD

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
j 2023-10-30 16:17:36 Channel 1 user set modified by MMI
' 2023-10-30 16:17:28 Channel 1 user set modified by MMI
2023-10-30 16:13:38 Channel 1 user set modified by MMI

2
3
4
5
6
T
8
9

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

» Page 1/1169

Fig. 4.29 System Log
446 AFPEE

4.4.6 Parameters

P A = 5K B S 90008

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

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

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

Configuration".
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K4.30 H ) EE At

Parameters

Basic Parameters

Function Parameters

Do Configuration

Fig. 4.30 Parameters
4.4.6.1 FIJEH-HEAZH

4.4.6.1 Parameters — Basic Parameters

"EAZHC S A R E A G R R ST SO E, BEREL A
FRFRELL" S AP B "

Screen "Basic Parameters" is used by users to set parameters according to the
power distribution system for this product. It will show some data such as "Wiring mode",
"Nominal current” and "Nominal voltage".

AL B S T RYE LR LI

Users shall set the parameter according to actual conditions.

"EBRTR": Y AN 3PT H:4k, ARDN 2PT 4k

"Wiring mode": Method STAR indicates 3PT wires and method DELTA indicates 2PT wires.

"PREREIR: RFUE R, AIWE N 5A 5 1A;
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"Nominal current": As the secondary rated current, it may be 5A or 1A.

"PRARERE": CIREGE R, TR E Y 380V B 220V B 100V B 57.74V, S5 HEE T
BRI 22 DR A G
"Nominal voltage": As the secondary rated voltage, it may be 380V, 220V, 100V or 57.74V,

and related to voltage swell, voltage dip, voltage deviation and other functions.

"E RS, BEMHN - IRARSHIE%, A E 0.38kV. 6kV. 10kV. 20kV. 35kV. 66kV

At
=3 o
"Voltage class": It indicates the voltage class of the primary system to this product and may

be 0.38kV, 6kV, 10kV, 20kV, 35KV, 66KV or other setting.

"HPABNER". "RANERAR". "HEREER": RIS IUES, WXHZSEAY, AT
TRAFERIME

"User agreement capacity”, "Min short-circuit capacity” and "Device supply
capacity":Input the parameter according to actual conditions.If any value is unknown, follow

defaults.

"PTAFEL". "CT ZREL": Wi/ BIRAR AT, fn sy BB 150/5,8 4 CT A2 H A 30.
"PT ratio” and "CT ratio": They indicate the voltage transformation ratio and the current
transformation ratio respectively. For example, CT transformation ratio is 30 for 150/5 current

transformer.

"FENRBK": RS RLTF SR SR
"DI trigger waveform record": Select the corresponding digital input to trigger recording

waveform.

"R R FFIG I " TR SRR TT R I 8], — ELB0TA U (] 3% BT A6, s KA
RIETRRE" . "EHRBJE AR B A E D YOS R, MR R I R T 18]
PR A, LB I R IREC S
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"Timing waveform rcd start time": It is used to set the time when the recording function is
activated. "Waveform cnt before event" must be the same as "Waveform cnt after event".
If the timed recording must be repeated, re-activate the recording function according to
"Timing waveform rcd time span” until it reach the number of the "Timing waveform rcd

cnt" .

KU B "SHFEAT AN 10, "SR EEE" RN 10, B
"Waveform cnt before event"” and "Waveform cnt after event” are 10 respectively by
default. In details,

1) EEF L ] 40 4N B

Max. 40 cycles for dip/swell event recording

PR TT AR IN ZIRT 10 AN, WFRITEaIN 215 10 A JE %

Record 10 cycles before start of faults and 10 cycles after start of faults;

AR BT I Z0 B0 10 AN, # PR [ml i )5 10 AN

Record 10 cycles before reset of faults and 10 cycles after reset of faults

2) FadsEHAt: 20 A

20 cycles for steady event recording

HAEENE, BRETTARIT 20 10 AN, SRIT AR 215 10 AN

Event activated: record 10 cycles before start of faults and 10 cycles after start of faults;

HAR M, R RN 2R 10 AN, SRR EIN %S 10 .

Event reset: record 10 cycles before reset of faults and 10 cycles after reset of faults

HEURBE AN, 26 "FHREAABL"S, "E4FE)E RS, T

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

1) BEFRZRE] 40 B

Max. 40 cycles for temporary event recording
WU TR AR I 2R 15 ik, SR TFARI 215 5 AN EK
Record 15 cycles before start of faults and 5 cycles after start of faults;
[ TN 73 i e 5 s e SR BT ) S M
Record 14 cycles before reset of faults and 6 cycles after reset of faults

2) FaAHEM 20 MK

20 cycles for steady event recording
HEE, WERITIRINZ) 15 NEB, BRI Z1E 5 B
Alarm activated: record 15 cycles before start of faults and 5 cycles after start of faults;
R ], R R 2R 14 AR, SRR RIS 6 A

Alarm reset: record 14 cycles before reset of faults and 6 cycles after reset of faults
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U ARG B, T RENS . S HE )R, R R iR
BRI, WFRF, TRAEL"0008", SRR ZAHANER, W
IR BT .

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

will be shown, asking "Whether to re-enter".

Ft
il

BEEA YA
TRHRER R 5.000 A
TRHRE 57.740V
HESS 10.000 kv
BRI EE 10.000 MVA
RNERBE 10.000 MVA
HeEBgHAS 10.000 MVA
PTZ 1.000
CT= 1.000
FARE B

1
2
H
4
5
6
7
8
9

—
(=]

K 4.31 EASH

Basic Parameters

=
(=]

Wiring mode STAR
- Nominal current 5.000 A
Nominal voltage 57.740V
Voltage class 0.38 kv

User agreement capacity 10.000 MVA

Device supply capacity 10.000 MVA
PT ratio 1.000

CT ratio 1.000

w0 N oy AWM e

10 DI trigger waveform record OFF

I.
|
|
i Min short-circuit capacity 10.000 MVA
|
|
|

Fig. 4.31 Basic Parameters
4462 ARPEE-ThEESH
4.4.6.2 Parameters — Function Parameters

"DIRES S TR E A S A RE R AR AR (1 T B D) R R E (AN D REBOR I T, B
HUE ERIR, i ENIRSE, BE AR 4.4.6.1, BRAES9"0008".
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Screen "Function Parameters" is used for setting of various power quality indexes
and function control, showing maximum and minimum values of voltage, frequency and
other data. These parameters can be set as described in 4.4.6.1 and protected by a
default password (0008).

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

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

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

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

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

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

of voltage dip event.
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EiE1 TheEsH

HAEE PR 50.200 Hz

TR ' 49.800 Hz

e EFR ' 107.000 %

B TR 90.000 %
BEAENEEERE ' 4.000 %
Bt A IR A 4.000 %
RN AZERE 1.000 %
A RE ' 1.000 %

HBEE ' 110.000 %

B3 FErh B 10.000 %

T
Jn

1
p
3
4
5
6
7
8
9

o
[=]

¥l

K 4.32 e

No. Function Parameters
Max frequency 50.200 Hz

. Min frequency 49.800 Hz
Max voltage 107.000 %

Min voltage 90.000 %

Unbalance 12 Limit 4.000 %
Short-term flicker Limit 1.000%

Long-term flicker Limit 1.000 %

w0 N oy AWM e

Voltage swell threshold 110.000 %

10

Voltage interruption threshold 10.000 %

I.
|
! Unbalance U2 Limit 4.000 %
i
|
|
|

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

2k AT B3 M T E R RE TR T DD AR LA 4K AR HH T BRI BT A
4 DO1~ DO4 HHEE —AEZ A W5k 4.3 fix, &4 DO A& N 0. AL B. C, HH0
ForiBH, AFRRRFFH O, B RRARFFE I, CForket Bt o, O E R W,
K 4.33.

Screen "DO Configuration” is used to set relay outputs corresponding to power
quality alarms. Any one or combination of DO1 to DO4 can be set for an alarm. Every DO
can be set to 0, A, B or C as listed in Table 4.3. "0" indicates a off output, "A" indicates a
bistable output, "B" indicates a monostable output and "C" indicates a impulsive output. To

confirm the DO configuration, see Fig. 4.33.
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#* 4.3 DO IREE
Table 4.3 DO States

. =
SEBRS ; ) 3 4
Relay No.
. DO
AR ) DO1 DO2 DO3 DO4
Corresponding DO
DO Btk
. 0/A/B/C 0/A/B/C 0/A/B/C 0/A/B/C
DO attribute

G F S T X I 14 4 FL 4 59 AOOC,

AT 1 A4k 25 H 1T DO1, C XN

4 NEREEZSH T DO4, N DO F1 DO4 s2 L E B SIS Z H 11, H DO1 4T AR (fR
FRIRZ), DO4 AT CRE(BKHIRZA).

For example, the "temporary voltage" relates to relay number AOOC. Letter "A" relates

to 15t relay output DO1 and letter "C" relates to 4™ relay output DO4, indicating that both

DO1 and DO4are alarm outputs of "Voltage Swell", DO1 is attribute A (bistable) and DO4

is attribute C (impulsive).
(DO i 1 W B 5 i1 X3 22E0)
Default settings: (see description of terminal X4 on the back for DO outputs)

®4.4 W) BOABCER

) ERARCE -

Table 4.4 Factory Default

fic & DO DO J& 1t il & DO DO J&
hREHA R Thag4Px
DO DO DO DO
Function Function
configuration | attribute configuration | attribute
ML T Prfr HLAS 11 (7S5
DO1 DO4
Voltage swell Bistable Current unbalance Bistable
HL R Prfr HLHS I A2 (7S5
DO1 DO1
Voltage dip Bistable Voltage flicker Bistable
F L H 7S5 LRGeS (7S5
DO1 DO2
Voltage interruption Bistable Voltage harmonic Bistable
EAS B TR+ W R TRH+F
DO2 DO2
Transient volt Bistable Current harmonic Bistable
WS R (7S H A E (7S5
DO2 DO3
Transient curr Bistable Voltage DC Bistable
B A 22 (7S RER/EER TR+
DO3 DO3
Frequency deviation Bistable Current DC Bistable
R i 22 (7S R PR AR 1L TRH+F
DO3 DO4
Voltage deviation Bistable | Rapid voltage change Bistable
R AN 1l (7S M R (7S5
DO4 DO1
Voltage unbalance Bistable Inrush current Bistable

E A F—A DO Wl EC BRI Z A Tife T, [F— IR LI E £ 4> DO.

67




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

¥ 2: —A> DO WTLLA Z A HRAs, B[R —> DO I Ac B VAN F & B ThRg, Him R
AR MBS, AREFRY kA, 40 DO FEE A HUEDIRE A AR TERES
RIS D RE 159 BIC R

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

voltage.

Yo
[=]

[BEEH
HEEE
B
B HE
B
e
R R
HERTE
AT
HERIZE

Kl 4.33 2k HE G E TR A

Alarm Attribute
Voltage swell A0O0O
Voltge dip A0O0O
Voltage interruption A0O0O
Transient voltage ADO0O

Tansient current A0ODO

Frequency deviation 00AD

Voltage deviation 00AD
Voltage unbalance 000A
Current unbalance 000A

Voltage flicker 0000

Fig. 4.33 DO Configuration
TESR AR B A, PrA 4k AR DI ReER VOB HY, 42" B, BEADIREILESE, A A
BRI HATICE . WKl 4.34(a) 1K 4.34(b).
All relay functions are off by default. Press " " to select the desired function and make
the configuration with <€ or P as shown in Fig. 4.33(a) and Fig. 4.33(b).
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K 4.34(a) 4k ARG E S

ON/OFF Attribute

ON Monostable Impulsive
ON Monostable Impulsive

ON FF Monostable Impulsive
Bi
Bi

ON Monostable Impulsive

Fig. 4.34(a) Relay Setting

K 4.34(b) 4k HL 230 E A
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ON/OFF
OFF
ON QOFF
ON OFF
ON OFF

Attribute

Monostable
Monostable
Monostable
Monostable

Fig. 4.34(b) Relay Setting

4.4.7 RGRE

4.4.7 System Setup

ARG E SR E RS 05"0008"

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

FEESCRIEF" R G B B SR, I ARG E IR . R E SR E B

Ell\ ||E%&E"\ ";%E,f—é—l%‘"éﬂﬁi R

Select "System Setup” on main menu and open submenu "System Setup” with button

" ". Submenu "System Setup" provides three screens, i.e. "Communication", "Display"

and "Information".

Kl4.35 RGWwE

70

Impulsive
Impulsive
Impulsive

Impulsive




System Setup

Communication

Display

Information

Fig. 4.35 System Setup
4471 RGRE-BNZE
4.4.7.1 System Setup — Communication
TR B 3 AR BCE DUK I8 A RS485 HATIE S 4.
Screen "Communication” is used to configure Ethernet communication and RS485
serial communication parameters.
BEM . LUK 1P Hiht: 172.22.60.99
PAKI 2IP Hhhk: 172.23.60.99
Default: IP address of Ethernet 1: 172.22.60.99
IP address of Ethernet 2: 172.23.60.99
GFE: BEBURP P bk, ASE R A GE B E N [F— M B, Modbus Rl
I 1179 8080)
(Note: The IP address of different Ethernet network interfaces cannot be set
in the same network segment and the modbus interface is 8080 by default )

IPHhE: 192.168.096.009
T RIHER: 255.255.255.000
RIARIE: 192.168.096.001
MACHEhE: 34:43:35:41:35:38
prechtiRyI SIS ModbusTCP

A E it 0007
B 19200
BEAL: 8
=ik 1
BEAR: ERB

R N Modbus RTU

Kl 4.36 I E
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IP: 192.168.096.009
Mask: 255.255.255.000

Gateway: 192.168.096.001

Mac : 34:43:35:41:35:38
Protocol: ModbusTCP

Address: 0007

Baud rate: 19200

Data bit: 8

Stop bit: 1

Parity: Disable
Protocol: ModbusRTU

Fig. 4.36 Communication setup
4472 RGRE-BRRRE
4.4.7.2 System Setup — Display
"R EARIREIES . X HEE(0-99). H ARSI ] (10-999 #b). Rkt A4S, &
B & 15°4"0008".
Screen "Display" indicates language, contrast (0-99),backlight time (10-999s) and
system time. It is encrypted with a password (0008).

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

B 2023-10-31 14:03:12

K 4.37 Sk E
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Config display

Contrast 90
BackLight time 0S

Config time
Set time 2023-10-31 14:02:40
Device time 2023-10-31 14:03:12

Fig. 4.37 Display setup
4473 RGRE-LERER
4.4.7.3 System Setup — Information
e B B SR YT R E ARG R

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

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:TAAkPceVryieelw?

K4.38 HEFL
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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:TAAkPceVryieelw?

Fig. 4.38 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".
B B TR B A ThRe, @UCEHE 5T R R
It is used to test the hardware function. Please contact the manufacturer before
debugging.

Kl 4.39 &R
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Zero Adjust Amplitude Adjust

Do Test Lamp Test

Fig. 4.39 Debug
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5 E{EFR

5 List of parameter

Frs SR LA
No. Parameter Unit
s st 0-Y ?%J (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 AN v
Nominal voltage
4 SEVARE- 21 kv
Voltage class
5 REDARVISVELS MVA
User agreement capacity
5 RN R MVA
Min short-circuit capacity
7 L A MVA
%) Device supply capacity
3 PT 45t
£ 8 .
© PT ratio
& e
'é 9 CT ratio
o 0-iRHY 0-OFF
ﬁ\ 1-FF A 1 1-DI_1
e TENK B 2-JFAN 2 2-DI 2
I 10 DI trigger waveform record 3-JFA 3 3-DI_3
4-JFN 4 4-DI_4
5-JF AN 5 5-DI_5
1 JE I SR TR I [A] EH HE >R
Timing waveform rcd start time D/M/Y, hour: minute: second
12 7E I SR IR EL "
Timing waveform rcd cnt Number
13 S I SR 38k ) [] [ s
Timing waveform rcd time span
14 SR AL 7] s
waveform rcd duration
0-32 A 0-32 points
15 SFUR A RAE SR 1-64 /i 1-64 points
Sample cnt per cycle 2-128 i 2-128 points
3-256 A 3-256 points
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Total odd harmonic U threshold

4-512 15, 4-512 points
5-1024 5i  5-1024 points
16 FASRIBHIT A BER Ji
Waveform cnt before event Cycle
17 FHA s a A B Ji
Waveform cnt after event Cycle
18 A FRR Hz
Max frequency
19 B TR Hz
Min frequency
20 2 ol %
Max voltage
o1 1R T RR %
Min voltage
o R B AP 4 P R AR %
Unbalance U2 limit
03 FELIAL B AP 4 P R AR %
Unbalance 12 limit
o4 JELIN A 22 FRAE %
Short-term flicker limit
2 o5 I A AR R A %
T Long-term flicker limit
5 | e L 7 %
T Voltage swell threshold
S o7 HL R %
§ Voltage interruption threshold
w FL LS BT B %
= 28 .
© voltage dip threshold
ﬁ 29 R L B T IR i %
= Voltage swell hysteresis
30 F I o T %
Voltage interruption hysteresis
31 R I 2 R %
voltage dip hysteresis
32 RS T %
Transient current threshold
33 s RS %
Transient voltage threshold
34 F s A M A2 E %
Voltage THD threshold
35 P YL A M A2 E %
Current THD threshold
36 BV LS E 1B %

77




37 B B R I R %
Total even harmonic U threshold
38 HI SRR %
Voltage DC ratio limit
39 LI HIR 7 PR %
Current DC ratio limit
10 PR L AR A BRAE %
RVC limit
41 PR R AR A IR i %
RVC hysteresis
42 M IR PR B %
Inrush current limit
43 T FL AR i %
Inrush current hysteresis
4 2 UV A %
Voltage 2nd harmonic limit
............ %
105 63 I L E A %
Voltage 63rd harmonic limit
106 2 UV R E A
Current 2" harmonic limit
............ A
167 63 I I FLALE M A
Current 63 harmonic limit
- B 0-iEH} OFF
Temporary voltage 1-#Z A\ ON
169 S L 0-iBHi OFF
Transient voltage 1-#Z A\ ON
- 2 LU 0-iBHi OFF
Transient current 1-#Z A\ ON
171 B A 22 0-i&i OFF
Frequency deviation 1-$Z N ON
HL i 22 0-igi OFF
172 L
Voltage deviation 1-$L N ON
H R AN 0-iBHi OFF
173
Voltage unbalance 1-$Z N ON
174 FL IR AN 0-iBHi OFF
Current unbalance 1-$Z N ON
175 INANES 0-iEt OFF
Long-term flicker 1-$L N ON
176 JELIN [N AR 0-iEH OFF
Short-term flicker 1-# A\ ON
177 B S B AR R 0-i#H} OFF
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Voltage THD rate

1-% A\ ON

178 FEL Y Al M A 2R 0-iBHi OFF
Current THD rate 1-#Z A\ ON
179 AU L 0-i#H} OFF
Total odd harmonic voltage 1-#Z N\ ON
- R I FEL 0-i&tt OFF
Total even harmonic voltage 1-#Z N\ ON
181 FUCHE I LR S 0-i#H OFF
Harmonic voltage ratio 1-#Z N ON
F UGB HLIR 0-igi OFF

182 .
Harmonic current 1-# A\ ON
183 Voltage DC ratio 0-iEH OFF
ERYNE S 1-#% X\ ON
184 Current DC component 0-iEH OFF
ERYCER W s 1-#% A\ ON
185 Rapid voltage change 0-iEH OFF
PR H R AR AL 1-#% A\ ON
186 Inrush current 0-iEt OFF
T B 1-#% A\ ON
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6 FARijAA
6 Technical instructions

6.1 B[ERE

6.1 Voltage deviation

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

H JE i 25(%) = Fprr— x 100%

Formula:

(%) = x 100%

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

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

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

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

6.2 SFEMmE
6.2 Frequency deviation

PR ZE 5 S RGN SEPRE PR AR 2 22

Definition: difference between the actual frequency and nominal frequency

itk

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

FREESR: GB/T 15945 HifitfisE H I RGHR I E

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

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

A AT 3)+0.5HZ .

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

AR 7% Debugging method:
12 BN ZE" T BE 5
Enable function "Frequency deviation".
2. B FRR"=50.10Hz, "% FFR"=49.9Hz;
Set "Max frequency" to be 50.10Hz and "Min frequency" to be 49.9Hz.

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

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

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

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

WEBESE e 0 S IR A B AT S B i, S B NIRRT 1 B
53 5o

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

PRUEEESR: GB/T 14549 HLAE /& /A FH H R itk ik

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

in public supply network

R 6.1 R IRE

Table 6.1 Limit of harmonic voltage

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

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

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

power system. The degree of harmonic distortion can be described by the harmonic
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spectral range as well as the amplitude and phase angle of each harmonic component.
Alternatively, it can be represented by a single quantity, namely the total harmonic
distortion (THD).

SEE: ARZRME TR A NP L AR G0 10 1 U P IR TS F ) ARG R U P o DR LR U
B2 REURFE & RS FIEIR PRI, BT

Hazards. The harmonic current that is generated by nonlinear loads will result in the
harmonic voltage in the power system. Harmonic current and voltage may cause
overheating of rotating equipment, transformers and live wires and burning of fuses.

AR 7% Debugging method:

1. BN UCE PR BRI R 5 R

Enable "Harmonic current" or "Harmonic voltage ratio".
2. BOEF IR EBCEE", TN A I FLA B R

Set the harmonic parameters and input the harmonic current or voltage.

TN =AH AR T, A RO R T I B A AR S
An alarm will be triggered if the harmonics exceeds the parameters.

6.3.1 BIEKET R
6.3.1 Total harmonic distortion(THD)

BB AR AR THD . Ji 452 A8 i v 13 Ut 25 58 10 7 AR 55 FL ke 20 e i 7 AR A
ZE, HEDEEOR. BIEmAS R85 i ) BB I BT 1 R 5 R AR 2R MR AR
FEEA T i 125 1L 5Z AR A . H R T 3 R B e i A (4%, ELVUW B 1. (8]
W RS ORI S (B Y.

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).

L S I AR R DL THD 2o . FLIREVIE SR A2 22 DL THD, 305
The symbol of total harmonic distortion of voltage is THD, and the symbol of total

harmonic distortion of current is THD,
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15 A X Formula:

S (U,)? S,y

THD, :IPZTXIOO%,THDi :%XIOO%

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

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

I', —Fundamental current (RMS)
6.3.2 K&AF

6.3.2 K-factor

K& ERBEERIBORIE R, KB5S il 4 07y 51 D B0 1 I A A 0
AR A AR FE I RE I o K IR 1) 58 S B AR IBROE H W I FLUAE 51 RS PR AR T 2% e T A0S 55 IR
B~ 7 e

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

number of harmonics.
15 A Formula:

W=/t 5
D 1K
K=
Ih
h=1

.7 In the formula:

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

6.3.3 IE{EEF

6.3.3 Crest factor

R F: I RECRIRBIVIEE 56 ZUEREL . FRifE IESZIRIE(E KT8 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.
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EAT:

I I AR
Crestfactor = ——————
" A XUE(RMS)
Formula:
Crestfactor = M
RMS

6.3.4 REEMET
6.3.4 Total demand distortion(TDD)

S TR TDD: it 50 A LA N 1 I B (AN E0 45 ) 108 ) RO 188 gl PR 75 R A 7 29 AR
HERRFEAMBRCL, 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 AR Formula:

TDD = I —— x100%

= # In the formula:

1, —i¥¥% HLIAL > & Harmonic current component
h —i% ¥ £ Order of harmonics

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

TB] VI R S+ o Ji] I S i AT (RN R e, A9 BUAIR AN T 2R A B A 3 1

g

N
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 H R[] i
Standard requirements: GB/T 24337 Power quality— Interharmonics in public supply

network
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6.2 [HIE P RS A R IR E

Table 6.2 Limit of interharmonic voltage ratio

i Frequency/Hz
B JE 25 2% Voltage class
<100 100~800
1000V K ULF
0.2 0.5
<1000V
1000V P\ E
0.16 04
>1000V

FEAR R [ AT AT F RO A R S sl Pt R AR Lo S 51, A AR B sh
Gt , GRREIIA RARAL SRS B L (R R G B KRN R B AL A5 A (]
LT B AE 5 o — P (A K .

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

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

APEE: A THRAR =M RGP AT, HIE . iR 7R &
B PP B IR P AR BT 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
Eyy = —=%x100%, &, = FOxIOO%

1 1
A In the formula:
U,— =AM RIE PP 8 7 IR
RMS of positive sequence component of 3-phase voltage
U, — =M 5 7 B R E

RMS of negative sequence component of 3-phase voltage
U,— =AM E e &7 R

RMS of zero sequence component of 3-phase voltage
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BRF U U UL L 1 USRI R R P R o, A, IFGAR.

Change the “U” to “I", it is the | Unbalance.
FEAEIRE: AR 2 fs = A R G0 LATAR L (PR ) EE IR - AN [R] BRES A A7 ZE AN =2
120°. F P AEAE FH AR o R A = A AN 1 2 SR R a0
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) B ARG A AT 1
Unbalanced load distribution among phases
2) RV B LIRS % A L ) A A AP i
Higher harmonics
3) #edidm 1 SR B AS RN AP
Poor connection of wiring terminals or cables
4) AN S BN 10 AR (0 T 55 5 B W T)
External conditions, such as open circuit caused by improper construction
5) A i R B AL A e i A R
Long distance overhead transmission and distribution lines without transposition
fEF: BT E 2 F R B RS RS 5 I By, e & k3.
Hazards. The main hazards of voltage unbalance include the easy overheating of
motors and transformers and vibration of rotating equipment.
PRAEESR: DL/T 1375 HLAENTE DS HOR S = AR AT
Standard requirements: DL/T 1375 Technical guide for power quality evaluation —
3-phase voltage unbalance
R IE R IBATI, S S ATH FEEAE T 2%, R AT 4%,
The negative sequence voltage unbalance shall not exceed 2% (4% for a short period)

when the power grid works normally.
6.6 FERENSNE
6.6 Voltage fluctuation and flicker
6.6.1 BIEKE

6.6.1 Voltage fluctuation

RSN U R S 7 IR (A RUE) — R SN A S B SR K 25038 . HLRARE] d ATHEL
AR v WU R R P KN RIER S (b o R TR e sl r IR 7 IR — R B BRdE e 5l
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BOESSR LA, ALK T CARUE (20ms) . - F HS i Bl I 1) F e D7 SRR A — AR AE
P T i 22 AT L Y

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

15 A Formula:

d=2Y  100%
U

N

L In the formula:
AU —H1 & 77 YIHRAE 2k _EAR G AN E s 2 2=

Difference between two adjacent peak voltages on the RMS curve of voltage
U —R G5

Nominal voltage

PR RE : ARAT AR WA, R R TED 25l EES). BIEESEE
KT GRS AR RRAE" AR . (4 AN AR G, I AR AR 2 3 0P e U 3 1) o
HOJEE BN HL AR X L ZE A R SR IR I8 AT I 3 B A I 2 v 2 7= 2 L R )

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

PRAEER: GB/T 12326 HARME HIE SN AIN AR

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

* 6.3 HRPENRIE

Table 6.3 Limit of voltage fluctuation

R AR E A o/ (k) 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
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TE: ZM GBIT 156-2007, Abrierh RGuhnHR i 5 Un 5% LA R &5

O

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

follows:

& JE Low voltage (LV) Un<1kV

% Medium voltage (MV) 1kvV<< Uy<35kV

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

6.6.2 B JE AT

6.6.2 Voltage flicker

RIZR: AT IR BEANES E M LR

Flicker: visual perception caused by unstable light

F I 18] PRI AR AE. Pst iy 2 JL I 8] (20 B ) N TN AR 5 55 ) — AN GE TR, AN TR A A2 ) 2
ALy 10min.

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

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

RN AR T STVE WL T -

fish

fihe

TRLESR
k [ — 0s
B | 10
WAPE AL
i | w20
3 L | w50
| 100
| Vo w0
N I8 |
1
005 T 0 85 Hz
BV 35 100
|
FebUEEA S

|
— 20ve0Hz ||
i

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

| pr—
&2 120 I 2

iz
stk

Module 1 Module2 Module 3 Module 4 Module s
Input transformer @
(RN el = 05
Demodulator with / \ ( 1\ Y
emodulator wi
square multiplier / \ 1 av o 20 Square First-order
el / \\ /\ H 6o 50 multiplier || smoothing
/ 1\ 10.0 mean filter
\ / 1\ v 200
2NN
Input voltage adapter a \
006 } “Hl ) 88 [
2B0EHz 35 100
| | calibrated voltage — } “ Smoothing filter of sum of square
[
L oL Weighted filter

RMS table v ’7 !

Square root | |1min integrator]
Input 1. Half-cycle RMS voltage Output 2. Weighted Oulput3. Outputs, Output5. Display and recording
voltage fluctuation Rangeselection  Short term integral Record of output data
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I ) AZEE Plt:  HiAi s (] (AR Pst HES Y, ORISR G /N TR 32 98 55
BAE, KN READ RN 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.

A Formula:

1 12
P, =3 EZ(Pssz

j=1
.7 In the formula:

P, —2h W55 j MEI ] [N 42 Short-term flicker of period j within 2h

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

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.

PRAEER: GB/T 12326 HARME HIE SN AINAL

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

* 6.4 NARRE
Table 6.4 Flicker Limit

Pre

<110kV >110kV

1 0.8

AR 7% Debugging method:
1 BB ACINAR", " A S A AR P o7
Enable the control of "Long-term flicker" and "Short-term flicker".
2. WOE"RLN AR IRE " 1, K AR BRE " 1

Set both "Short-term flicker limit" and "Long-term flicker limit" to be 1.

FH FERE T S AR IR N N AR5 5 Pst=2, 510 0%h, il R N ARRRIR,
R 2 /NI J fih A D AR R
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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 FBEEH. &, it
6.7 Voltage swell, dip and interruption

6.7.1 BBIEE P
6.7.1 voltage dip

P A 2 L ) 2R 4 P R R T R T T IR AE R AR BRI 0.1p.u.~0.9p.u FAERE BT #F
42 10ms~1min J5 k& 1E % LA .

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

PR R SR S RGO, AT DL A BN LSS B R R g A
WG R . KRN SR s 5E IR . BalflRsh& 4 6 f5~10
R HIAIE B XA KEREE RGETTG R S T . BRS8N RN, BT2E
AR AT LRI VE T, AT RE AR KA oy FELRD 36 BRI T

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

B MARAEERIGRA . THEHL M. S E TR EN B3 S
GO S T PR AR H UG, RRSE 16ms FUIR BN AE (H 85% ~90% A [k 7 4 Bl AT 55 25
WAL HUE R REBOE 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:
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6.7.2 FERT T
6.7.2Voltage interruption

FELIE R T L A G R e T T T AR R AR B A 0. 1p.u. LUK, JFAEAE T 45 48
10ms~1min JE R Z IEH IR

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

FPEARJRE: RGO PR R SRR IR I b R AR
JE 5 ARAE N T HRFRAE 10% RS2 [BR AT B . AR G0 Wb SR 1) th fR 37 258 B Zh A I )
BRF IR AT RN H] R 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: R AL h T AT e S T AR B, I R EOREREEOH L. AER LI T,
HL R R I T, AR LR SR, KIS o] B AR T A o FURR I R BT LT
4]

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

figure illustrates the waveform of voltage interruption:

6.7.3 BEEF
6.7.3 Voltage swell

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

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

FEAR R A2 P U L ) R SR A B M N 2 S AR AR B R T . R
wAEAMRE . BB E B A SHRNEF AR IE N 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
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caused by removal of large-capacity loads, load shedding or operation of large-capacity
capacitor bank.
fEF: BRI R T HOH BRI A8 A0 A PR A i i, VRV B e it
& LAE LR, SR BRI R4 B n IS A5 R P 55 3 — A8 S50 o RIS B TR LT K
Hazards. Voltage swell may damage the insulation and reduce the life of electric
equipment. It may also damage compact surge protection devices such as varistors and
avalanche diodes when surge voltage exceeds the maximum rated operating voltage. The

following figure illustrates the waveform of voltage swell:

iR 5 ¥ Debugging method:
AN A R R
Enable the control of "Temporary voltage".
2. WE"HEERE" )Y 90%, AL 90% & SN 90% bR L,
Set the "Voltage dip" to be 90%. Meaning of 90% is 90%* Nominal voltage.

7E H A A din 5~ B3N =M 50HZ RGEARFRHEEAE SAEE 128 JHTHE R
Gt AR ) » KRR T Q0% ArFR R s, JFAE 1min WIRE IEH . U fid A B
JE T RE, 2 B P P S A SR A S, (R P 5 X 2 4K fEL 25 T
MR ST S P4 RS 15 "RST AT B3 E .

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 Bt HEMBES
6.8 Transient current and voltage
RS i H R (B0 R AE AR A 26 A T B — kA, LR TN T8O 1, — B ds

RN (5) L FAE RS A 2 1 T SRR A 1) H R AT b (3 D R sl 4 ) 3 AE R A AR R A v
AN () R AR RS B IR T AR A A 1) H BA IE SO AR A R AR 52
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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.

FEAE R R TR AT O AR SR AR AS 1 L P R 2 51 RS & 2R At iR B AL 2 A AR

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

S WS iR m R E A ROE BT Rl SRR TR L. AR de . A B,
R B . B LRSS N O M R R gl 28 . e aSlnd i ik o) Sk SR d
RN BRI, Byt BN . BRSBOR LT &

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

electronic devices easily. The following figure illustrates the waveform of transients:
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SR 2R AR A R A ]
Headquarter: Acrel Co., LTD.
bk BT E X B4R 253 5

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

Hi%: 0086-21-69158338 0086-21-69156052 0086-21-59156392 0086-21-69156971
TEL.: 0086-21-69158338 0086-21-69156052 0086-21-59156392 0086-21-69156971
fEHE.: 0086-21-69158303

Fax: 0086-21-69158303

Mk: www. acrel-electric. com

Web-site: www.acrel-electric.com

hB44: ACREL0O08@vip. 163. com
Email: ACREL008@yvip.163.com

4. 201801
Postcode: 201801

Ar e R VI3 2R i A R A PR A

Manufacturer: Jiangsu Acrel Electrical Manufacturing Co., LTD.

Hudik: VLIRA VLR T R R A AR B TV XK R 5 5

Address: No.5 Dongmeng Road,Dongmeng industrial Park, Nanzha Street,Jiangyin

City,Jiangsu Province,China

Hi%: 0086-510-86179966
TEL: 0086-510-86179966

fEH: 0086-510-86179975
Fax: 0086-510-86179975
Mdk:  www. jsacrel. com
Web-site: www.jsacrel.com
MEfH: sales@email.acrel.cn
Email: sales@email.acrel.cn

M4 : 214405

Postcode: 214405
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