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B REZY BA FR A FRLVAL B N P R RS S, R e 0 e (R S I L AR AT S, SR B R R AN 2R M M 4
A, W H IR A GCAE R B AE S 5, BUEE RS485 8211 (Modbus—RTU Hpist) Kl s 4 4T fE 4% . DC24V
BC 12V 24 R4, AT AT o E kAT . BASOL (11) -AT NAS IR 4% F i HLE %S, ARG FE R 4t
I LU, REREI S8 F B AN B A BTG 00, 917 L R s FEL T A 2B 9 K R S5 I

MBI N — XA A, a1 A 2 fos.
1 Overview

The intelligent BA series current sensor uses the principle of electromagnetic induction to measure
the AC current in the power grid in real time and uses constant current and linear compensation
technology to isolate and transform it into a standard DC signal output, or through the RS485 interface
(Modbus—RTU protocol) to transmit the measurement data. DC24V or 12V safety voltage power supply, can
be widely used in the field of industrial automation. BASOL (II)-AI is an AC residual current transformer,
which mainly detects the leakage current of the electrical system, can grasp the status of electrical
circuits and equipment at any time, and prevent fires and other accidents caused by leakage

The shape has one—piece and split—type, as shown in Figure 1 and Figure 2.
/@
% /-, 7

&1 — &I & 2 oI
Figure 1 One—piece shape Figure 2 Split—type shape
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2 Product model

BA [ () L1/ [T - [] []

L BT R
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KM TL-—FHENE
T--H A R AE W =
C-—RS485i#

B T--EHWHEA WDC4-20mA
V-—HE i HE K WDCo-5V

BN c AT——FAH AC A IR
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BA [l () -[1/[] - [

[]
—L Shape: None-one-piece
F-split
Type: None--Average measurement
T--True effective value measurement
C--RS485 communication

Output: I--DC current such as DC4-20mA
V--DC voltage such as DC0-5V

Input: Al--Single-phase AC current
Perforation size :  20--920

(Unit: mm) 50,50L--¢50

Acrel transmitter series code

3 FZmiig

3 Product specifications

FARZH Eiz2a)
Technical parameter Index
P2 S5 2 0.5 %%
Accuracy class Class 0.5
3 A — —_~
BA20 (T1)-AT YR AC 0. 5A. 50A. 200A %% AC 0~ (0.5~200) A
WA Current AC 0. 54, 50A, 2004, etc. AC 0~ (0. 5~200)A
N;minal BASO (1) -AT YR AC 60A. 300A . 600A £ AC 0~ (60~600) A
Current AC 604, 3004, 6004, etc. AC 0~ (60~600)A
value . -
BASOL (1) -AT LI AC 0. 1A, 1A% AC 0~ (0. 1~1) A
Current AC 0. 1A, 1A, etc. AC 0~(0.1~1)A
TP . FREk 1.2 £, BEESHIR 10 £i5/1S
JUE:=Y . . .
Input Continuous 1.2 times, instantaneous current 10
Overload .
times/1S
Tl % <1VA
Absorbed power
i 25Hz~800Hz, $§HI&E A THA A
A 25Hz~800Hz, especially suitable for industrial
Frequency response .
frequency occasions
PRFRAE DC4~20mA, B{ 0~20mA, 0~5V, 0~10V"4%
Nominal value DC4~20mA, or 0~20mA, 0~5V, 0~10V” etc.
DC12V fHFLR, LS H i <250 Q
. DC24V L HLE,  HL L fa HY B <500 Q ,
1] S,
. G| HL R 4 HH N> 1K ©
tp Load Resistance When DC12V power supply, current output is <250
Q When DC24V power supply, current output is <
500Q, When voltage output is =1KQ
SR RS485 #11/Modbus—RTU®
Communication RS485 interface/Modbus—RTU®
" e
@EEETIQ' <400ms
Response time
CER) CERE DC 12V 5 24V
Power Voltage DC 12V or 24V
1 T
sHbp - <1v
y Power consumption
#a 2 HL[H >100M Q
Insulation resistance
i J 5 B TN/ HIEZ A 2. 0KV/1min, 50Hz
Compressive strength Between input/output and power supply 2. 0KV/1min,
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50Hz
TiZ AR -10C~+55"Clf, <400ppm/°C
Temperature Coefficient -10°C~+55"C, <400ppm/°C
R TAE: -10C~+55C f#ff: —25°C~+70°C
i Temperature Work: —-10C~+55C Storage: -25°C~+70°C
Envir TR <93%RH, AZigs, TRk
onmen Humidity <93%RH, no condensation, no corrosive gas place
t IR <2000m
Altitude
2373 TS35 FH, B WRAET [ e fE 44 b
Installation method TS35 rail, or use screws to fix the cabinet

7E: D0~10V ¥t & AT DC24V i ;
QBN INEE A ATIEINEE .
Note: (DO0~10V output is only suitable for DC24V power supply;

@The communication function is optional.
4 IMERRE
4 Shape and installation

4.1 —4& (HA7: mm)
4.1 One—piece shape (Unit: mm)

~ay
— Jdo
& \\\‘s<; Sp
i gl 95
s
) ’
1062
BA20 (11)=A1/1 (V) BASO (11)=Al/1 (V) BASOL (I1)=Al/1(V)

4.2 kR
4.2 Split—type shape

BA20(I1)-Al/1 (V)-F BAS0 (1) -AI/F. BA5SOL (I1)-Al/1(V)-F



4.3 i f RARsk

4.3 Terminals and wiring

4.3.1 FLIERIRSAU B Ha

4. 3.1 Power supply and analog output

AT L

Current input hole

Indicator -

2 —— — HJEMAR
3 —— OUT- 4L &4 11
4 —— OUT+ Ml &4 IE

TR s IEHIBAT, WA 485 WK, 2I4T 1s INJR—IK;
24 AR KBS T R 485 IS, 04T BRIk IR R .
1 —— + The positive pole of the power supply (note that the positive pole and the negative pole of

the power supply cannot be reversed)

2 —— - Negative power supply
3 —— OUT- Analog output negative
4 —— OUT+ analog output positive

Definition of indicator light: In normal operation, when 485 communication is not connected, the red
light flashes once in Is;
When the current sensor is successfully connected to 485 communication, the

red light flashes quickly.
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7 (GRIBERAREAIZRZ ST, EERIRE. 6L RS485 @I MIEZES & RAEEmIAA 0. 75mm?F#iLk .
Note: The instrument wiring adopts removable terminal blocks, and it is recommended that the connection
wires of the power supply, output and RS485 communication side use shielded wires with a cross—sectional
area of 0. 75mm?

4.3.2 485 HWIAFIM [

4.3.2 485 communication and network port

)

4858 o 1=
)]

E%%g 12345678
Gz ey, AR E SR &

In split installation, the specific definition of the network port is as follows:

21 22

W
(@]
(S
¢?>
A

1 2 3 4 5 6 7 8
T LEREEIEREE TN Tie HIRSME SN
Reserved Transformer signal input Reserved | Transformer signal input

5 BRI
5 Communication protocol

APV 7 GERL BA R FELAR I 5 Bl 28 im0 % HEAT B0 AS e O PR R AT IE IR P, Hph O 5K
%4 Modbus_RTU @15 HLZ

This protocol specifies the physical connection and communication protocol for data exchange
between the intelligent BA series current sensor and the data terminal equipment, and the protocol
is similar to the Modbus RTU communication protocol.
5.1 WML IR
5.1 Brief description of the protocol

B REZY BA F A LA B T R TR B VR E ST RS . ThRERD . RIG D R EE PR A1 E S, IX LR
e E B S L N A o W MAE — AR TR A RN e CEXUTD |, XS AR — LS 38
W L5 SV E AR JT s . H%, FiENE S SR — e ME— & amBes (AL, R)E, i
B K IR EE 5 LU I B 7 A= S g AL

The communication protocol used by the intelligent BA series current sensor defines the data
sequence definition of address code, function code, and check code in detail, which are all necessary
content for specific data exchange. This protocol uses a master—slave response connection (half—duplex)
on a communication line, which means that the signal is transmitted in two opposite directions on a
single communication line. First, the signal from the host computer is addressed to a unique terminal
device (slave), and then the response signal from the terminal device is transmitted to the host in
the opposite direction.

AR RVFAEEML (PC, PLC 45D FNL B A5 Z AL T, T AN Fo VEJ 7 [0 28 0 15 4% 22 [R) RO B0OHE A0 4, XA
LU AN SAE E AT IWIG AT 5 4 TR B, TSR i B B A AL B S 5

This protocol only allows communication between the host (PC, PLC, etc.) and terminal equipment,
and does not allow data exchange between independent terminal equipment, so that each terminal equipment

will not occupy the communication line when they are initialized, but only in response Inquiry signal
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to the machine.
5.2 %7
5.2 Transmission method

15 BN AT, JFALF A N AL, A2 BN L AL I8 R TS B2 11 ikl Bd 1 ANiEsh
Ay 8 MURAL (/AR e RkIE)  AHERERAL CeRE) « 1 AMF 1Az,

The information transmission is asynchronous, and the unit is byte. The communication information
transmitted between the master and the slave is an 11-bit word format, including 1 start bit, 8 data
bits (the smallest valid bit is sent first), Parity check bit (no parity), 1 stop bits.

5.2.1 Hdlwivks =X

5.2.1 Data frame format

Huhkng DiReny A X CRC Ry 4
Address code Function code Data area CRC verification code

177 ] n 7 2 7

1 byte 1 byte n byte 2 byte

5. 2.2 Mtk
5.2.2 Address field

HHEIRAE WU G650 55, B — N2 (8 A gk hiltd) 2, Tkl 0~255, EIRAIM ARG REH 1~
247, BB o XS RR T T 48 E B A i B e UL, 12 ROk B 5 2 AAHE R ENEE . A
Uiy V2% PR Lk 06 20 ME — 1), AR - 1k 380 ) 4 i o W 20, 55 1 A Bk AR ) o 2 i AR [ml — N MR SE, W)
(R AL EE SR HOHE A T FEHUIE & 2800 1E 5 2 24T 845 .

The address field is at the beginning of the frame and is composed of one byte (8-bit binary code).
The decimal system is 0~255. In our system, only 1~247 are used. Other addresses are reserved. These
bits indicate the address of the terminal device designated by the user, which will receive data from
the host connected to it. The address of each terminal device must be unique, and only the addressed
terminal will respond to the query containing the address. When the terminal sends back a response,
the slave address data in the response tells the host which terminal is communicating with it
5.2.3 Thighk
5.2.3 Functional field

Dhae AR & f 1 4% T3 B 2 sm AT AT AP D e . T RAUH T R E BRI Rery, DA SO

The function field code tells which function the addressed terminal performs. The following table

lists the function codes used in this series of devices, as well as their meanings and functions.

AR I=9' 1TH
Code Meaning Action
03 EEE B A7 A RGN BRE A A A7 AR 2 3T M
Read data register | Get the current binary value of one or more registers
16 TE 2 2 4744 g HERIE S — R 2 H AT
Preset multiple Set the binary value to a series of multiple registers

registers

5. 2.4 HEi
5.2.4 Data field

RIS 1 2 Im PAT R 58 T BE P 75 22 ) Bt B 24 S M) 7 255 70 I SR AR 380 ) B8040 o X B A 1 P9 A T RS
B ZHEHNEEFE R EE . Flin: DIResid & Ve & m eI — N A d,  ols 00 75 2448 W AR AN E A7 28 T 00 Sk
B2 DANEGHE A R R Bk A ECHE AR HE S AR AL 18] f8 AN 5] A 25 T A P AN TR

The data field contains the data required by the terminal to perform a specific function or the
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data collected when the terminal responds to a query. The content of these data may be numerical values,
reference addresses or setting values. For example: the function field code tells the terminal to read
a register, the data field needs to specify which register to start from and how many data to read.
The embedded address and data vary according to the type and the content of the slave.

5.2.5 HiRARIINI

5.2.5 Error Check Field

ZI A VE EHUM 2 Sk B AL A AR P R R . A, BT R AR, — H B R AR R
RN AL BT RE o KA — SR, HAR RS BE S ORAIE ML IR 2 i AN 25 i R IR A8 AR R R R AR T K
A, XIS T RN AR, BRREAEE T 16 MR IUARINITE (CRC16)

This field allows the host and terminal to check for errors during transmission. Sometimes, due
to electrical noise and other interference, a set of data may have some changes on the line when
transmitted from one device to another. Error checking can ensure that the host or terminal does not
respond to the data that has changed during the transmission. This improves the safety and efficiency
of the system, and the error check uses a 16-bit cyclic redundancy method (CRC16).

5.2.6 HHRIIMK A
5.2.6 Methods of error detection

BRI S AN, BE T A 16 AR —REHIME . CRC [ R f i s THEC ok, SRS BRm 2184k it
b, PR R A RCEE N BT 5 CRC B, AR5 SRR CRC S0 MEREAT LU, R IX P IMEAAESE, il
KA T #ER.

The error check field occupies two bytes and contains a 16-bit binary value. The CRC value is
calculated by the transmitting device and then attached to the data frame. The receiving device
recalculates the CRC value when receiving the data, and then compares it with the value in the received
CRC field. If the two values are not equal, it will happen error.

CRCIZHMF, EHH— 16 MMFFRTNE NS 1, RIFESAEIR W AT 1 8 A 541
YRTEBHATIE S, M T A1 8 MR LS 54 1 CRC, AR AR A& 1R DL e AT B4 FH (A 2 A8 57 #5521 CRCo
FEAE R CRC I, BT 8 AL 5T AFds P I A B AT B, RER & R AL, @At A “0” b7, &
iR (LSB) FEHHFFAll, W2 1, EFFHME AN T EEE (0A001H) HHAT —RFEUaH, WRRIK
B 0, AMEAEATALEE.

In the CRC operation, first preset a 16-bit register to all 1s, and then continuously calculate
the 8 bits in each byte in the data frame with the current value of the register, only 8 data per byte
Bits participate in generating CRC, start bit, stop bit and possible parity bit do not affect CRC.
When generating CRC, the 8 bits of each byte are XORed with the contents of the register, and then
the result is shifted to the lowbit, and the high bit is supplemented with “0”, and the least significant
bit (LSB) is shifted out and checked. If it is 1, This register is XORed with a preset fixed value
(0AOO1H). If the lowest bit is 0, no processing is done.

ERAEE G AT, BERPATE T 8 BRI, HE)E AL (84 BIELUE, N8 T A A
GG AME AT R EUE S, FFEEAT BRI 5 — A 8 IRFS AL B, % il i P AT = 19 R4 1 Ab 3, AR A
B A /2 CRC fEL

The above processing is repeated until 8 shift operations are performed. When the last bit (the
8th bit) is shifted, the next 8-bit byte is XORed with the current value of the register, and the other
8 is also performed. When all the bytes in the data frame are processed, the final value generated
is the CRC value.

A —AN CRC HITRFE A :

1) FiE A 16 A fEaE N OFFFFH (43 1), FRZ N CRC %FfF4%. .

EHHEDTP R — AT 8 25 CRC A7 & TP BT BT R BB 5, 45 2R A7 8] CRC 2747 4%



¥ CRC Tt AR —hr, BaIHLL 0, fARAIHS HIFR .
IR EARNL Sy 0: EEH = CF —IRBAL ;s i1 R FARAL Y 1 45 CRC ZF A7 4% 55— U A ] 52 1B COA00 1H)D
BT R 5.
HEH PR IDPE R 8 KB XFAHLSE T — A58 B )\
@ HEH 2 DR 5 PR T A\, EEFA R R
% CRC Zrf¥ asIIE AL RS CRC MR
The process of generating a CRC is:
(1) Preset a 16-bit register as OFFFFH (all 1s), which is called CRC register. . XOR the 8 bits
of the first byte in

the data frame with the low byte in the CRC register, and store the result back to the CRC register.
Shift the

CRC register one bit to the right, fill the highest bit with 0, and shift out the lowest bit
and check. If the lowest

bit is 0: repeat the third step (the next shift); if the lowest bit is 1: XOR the CRC register
with a preset fixed

value (0AOO1H). Repeat the third and fourth steps until 8 shifts. A complete eight bits are
processed in this

way.

(2) Repeat steps 2 to 5 to process the next eight bits until all bytes are processed.
The final CRC register value is the CRC value.
WL ANEA —FhoR] FH RS 4% V15 CRC 5%, I 2 BERR s v B B R, (FR A% 7R BRI AR 4 2 ),
BITRICAEAHECIR, WS B R TR,

In addition, there is a method for calculating CRC using a preset table. Its main feature is
fast calculation speed, but the table requires a larger storage space. This method will not be repeated
here, please refer to related materials.

5.3 LhRehy A
5.3 Introduction to function codes
5.3.1 ThAERY 03H: 757as
5.3.1 Function code 03H: read register

B IR L VEFH P RS B8 R AR Sl sk U M R GRS FHL— IS RIW8E B0 IR, (HA R H E
SCH ALV

This function allows users to obtain the data and system parameters collected and recorded by the
device. The number of data requested by the host at one time is unlimited, but it cannot exceed the
defined address range.

N TR 01 5 MHLEE 2 AR BIMEARLEE  CBdEbiih ANk 5 2 S5 s, BN,
Forbr R T HHLIEDY 0006H, FLJ/NELAZ T Point fIHLAESY 0007H.

The following example is reading 2 basic data collected from slave 01 (each address in the data
frame occupies 2 bytes) current, current decimal places, the address of current I is 0006H, the address

of current decimal place I Point For 0007H.

Ay AVRY 712 %‘l%\ A \)i %‘l%\
TR il WHLE B[l
Send Returned
Host send Slave return
Message messages
Hihkng Hihkng
Address code OIH Address code OIH
I fb =] I ap i
IRERS 03H RERS 03H
Function code Function code
s bk | B 00H T K 04H




Starting High byte Number of bytes
address TFF | oo Tl AW | mEE | o
Low byte (FE) High byte
" T Register data | {54
& =28 ) 00H 88H
i??i%ﬁiﬁi@ High byte (Current) Low byte
umber o ~ ooy B 2
registers fike3s 02H A frdn A L 00H
Low byte CEER/NET) | High byte
Register data
N - (Current N
CRC el fiey 24H decimal fi1i 01H
CRC Low byte Low byte
. . places)
verification
d — - RS
eoce T o CRC X3 .
High byte CRC Low byte
ficati =
verification r?ﬁljj SDH
code High byte

5.3.2 ThAeld 10H: 52577 %%
5.3.2 Function code 10H: write register

ThRERS 1OH L VFH T R Z AN F A7 A N A, AR RGE S TR EMEREE TR S S A, E
ML— KR Z AT LS N 16 A4S (32 F77) ¥

Function code 10H allows users to change the contents of multiple registers. The system parameters
and switch output status of the instrument can be written with this function number. The host can write
up to 16 (32 bytes) data at a time.

N R TR ik 01 A RAZ B 025AR{ R Mtk . RRR

The following example is to modify the address and baud rate of the 025AH meter with the preset
address of 0I.

AY AV 2 ii _‘:_l%‘ A ] él%\
THLK BEfE LI vald
Send Returned
Host send Slave return
Message messages
Huhkng Huhkng
Address code 01 Address code OIH
T L] LTl
,ﬁﬁbﬁ% 10H Lﬁﬁbﬁ% 10H
Function code Function code
] Ry gt
High 02H Hh High 02H
L ig e
) byte Start byte
Starting pES— .
address fie s Lne R
Low 5AH addre 5AH
Low byte
byte ss
[ AT (S
High 00H = High 00H
AL byte =4 byte
Number of e Numbe
registers fifes r of [ ==mn]
Low 01H : 01H
regis | Low byte
byte
ters
T 0211 CRCRL | MRS 90H
Number of bytes 5% | Low byte
025H o vggf e
S =i 18]
FEALER 01H icati | High 62H
025AH byte on byte
Data to be v v
code




written {RET
Low 00H
byte
([ 2]
CRC R4t Low 88H
CRC byte
verification | &F
code High FAH
byte
5.4 LR
5.4 Communication address table
&2
e | K
Seri F ik 5 fitt R . 5 Wo B LA E L] e
al Word Explanatio | Read | rd . Type of
Name . Unit Remarks
numb address n /wri | le data
er te ng
th
1 0x06 I il R 1 A Uint16 0-9999
Current
M RAN Vg
2 0x07 | o | Current by ] pinte 0-7
t decimal
places
0x25A =z JE T hE 1-247
0x25a high | Addr postal R/W — kAL 254
5 Oxzsgz&{j address ) Uint16 Broadcast address 254
0x2ba low Baud LSERs R/W bps 0-5:9600, 19200,
bit Baud rate 38400, 1200, 2400, 4800
0x25B =i | T
0x25b high | Reserv — R/W —
bit ed
0-3:
0: LR 8 Hdufr 1
{5 1R 4
1. TR 8 HEfr 2
(EAIR DA
2: WAL 8 FHEAr 1
{5 1R 4
. 3: AR 8 i Ar 1
1] oxosB fskr . : R
0x25b low | Check Check bit R/W — 0-3:
bit 0: No parity 8 data
bits 1 stop bit
1: No parity 8 data
bits 2 stop bits
2: 0dd parity 8 data
bits 1 stop bit
3: Even parity 8 data
bits 1 stop bit

10




5.5 HLLAE ST
5.5 Current signal analysis

B SEPRE = 110" (I Point—3), AN AT 06H £u45y 25, HR/NEAL OTH AbEE g 2, BEE SEFR FL it
=25%10" (2-3)=2. 5A,

Actual current value = I %10 (I Point—3), if the reading of current at 06H is 25 and the decimal
value of current at O07H is 2, then the actual current will equal to 25%10" (2-3)=2.5A.

6 1T E3E

6 Order example

BA20 (1) -AT/T — AP BME AL it B i A% Tk 2
WENEIE: DC 12V

fiN: AC BA

firth: DC 4-20mA

FEE: 0.5

BA20 (1) -AI/I One-piece average AC current sensor
Power supply: DC 12V

Input: AC 5A

Output: DC 4-20mA

Accuracy: Class 0.5

BA50 (1) -AT/V-CTF 73 AT BB AL Uit HL i %l i
iR DC 24V

fi: AC 100A

frth: DC 0 -5V

FEE: 0.5

I RS485

BAS0 (IT)-AI/V-CTF Split type true effective value AC current sensor
Power supply: DC 24V

Input: AC 100A

Output: DC 0 -5V

Accuracy: Class 0.5

Communication: RS485

BASOL (1) ~AL/1-C — 0P BB AU 0 4% FRLIR A2 SR
B EJR: DC 12V

fiN: AC 1A

firth: DC 4 -20mA

FEE: 0.5

I RS485

BASOL (IT) -AI/I-C One-piece average AC residual current sensor
Power supply: DC 12V

Input: AC 1A

Output: DC 4 -20mA

Accuracy: 0.5 level

Communication: RS485

11
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Headquarter: Acrel Co., LTD.

dotik:  EETTREE X H Sk 253 5

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

HHi%: 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
% 3H: 0086-21-69158303

Fax: 0086-21-69158303

Mk: www.acrel-electric.com

Web-site: www.acrel-electric.com

HE#E: ACRELO0S@vip.163.com

Email: ACRELO08@vip.163.com

MR4: 201801

Postcode: 201801

Azl VTR R g A ) IS A PR 2 A

Manufacturer: Jiangsu Acrel Electrical Manufacturing Co., LTD.
Mk VLR VT T R R A E 2R B M e X g 31 5
Address: No.31Hongtu Road,Dongmeng industrial Park, Nanzha Street,Jiangyin City,Jiangsu
Province,China

il 0086-510-86179966

TEL: 0086-510-86179966

£ H: 0086-510-86179975

Fax: 0086-510-86179975

Mk:  www.jsacrel.com

Web-site: www.jsacrel.com

ME45: sales@email.acrel.cn

Email: sales@email.acrel.cn

% : 214405

Postcode: 21440
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