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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. BA5SOL(II)-Al
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.
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Figure 1 One-piece shape Figure 2 Split-type shape
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2 Product model
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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 A
3 Product specifications

HARZH fabr
Technical parameter Index
FEIE S5 5) 0.5 %
Accuracy class Class 0.5
BA20(II)-Al L AC 0.5A. 50A. 200A %5 AC 0~ (0.5~200) A
. Current AC 0.5A, 50A, 200A, etc. AC 0~(0.5~200)A
*ﬂ“ﬁ BASO(ID-AL HLE AC 60A. 300A . 600A %5 AC 0~ (60~600) A
N;’;?f;al (- Current AC 60A, 300A, 600A, etc. AC 0~(60~600)A
BASOL(I)-AI HLI AC 0.1A. 1A %5 AC 0~ (0.1~1) A
N Current AC 0.1A, lAj etc. ACO0~(0.1~1)A
Input R FESE 1.2 15, BRI HLIE 10 £5/18
Overload Continuous 1.2 times, instantaneous current 10 times/1S
Tl erE <IVA
Absorbed power
i 25Hz~800Hz, Finli&& LA &
” 25Hz~800Hz, especially suitable for industrial frequency
Frequency response )
occasions
FRARE DC4~20mA, B 0~20mA, 0~5V, 0~10V"%%
Nominal value DC4~20mA, or 0~20mA, 0~5V, 0~10V" etc.
DC12V ftra,  H 4 <2500
" ‘ DC24V e, FH <5000,
v SR IR 21K
¢ Load Resistance When DC12V power supply, current output is <250Q
When DC24V power supply, current output is <500€2,
When voltage output is >1KQ
T RS485 $211/Modbus-RTU®
Communication RS485 interface/Modbus-RTU®
RIS IE.H <400ms
Response time
F 5 L DC 12V 8¢ 24V
Power Voltage DC 12V or 24V
suppl TRE <1W
y Power consumption
#a 2 F P >100MQ
Insulation resistance
TR s 5 BN YR E] 2.0KV/1min,50Hz
Compressive strength Between input/output and power supply 2.0KV/1min,
50Hz




TR R -10°C~+55°CH}, <400ppm/°C
Temperature Coefficient -10°C~+55°C, <400ppm/C
IR TAE: -10°C~+55°C fififf: -25°C~+70°C
785 Temperature Work: -10°C~+55C Storage: -25°C~+70C
Envir tT9ia <93%RH, &gz, TRk
onme Humidity <93%RH, no condensation, no corrosive gas place
nt HHR <2000m
Altitude
ZHTr TS35 FHL, BURIRATE e a4 L
Installation method TS35 rail, or use screws to fix the cabinet

TE: @0~10V fi i fUE T DC24V A,
@RIy e N AT BT RE .
Note:  (M0~10V output is only suitable for DC24V power supply;
(2 The communication function is optional.
4 SMERZRE
4 Shape and installation

4.1 —f&= (HAZ: mm)
4.1 One-piece shape (Unit: mm)

BA20(I)-AI/I(V)

42 3k
4.2 Split-type shape

BA20(I)-AVI(V)-F BASO(II)-AIF. BASOL(II)-A/I(V)-F

4.3 e f Mgk
4.3 Terminals and wiring

4.3.1 EE YR FIAR ULy



4.3.1 Power supply and analog output

FRAEIA T L

Current input hole

Indicator
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1 ——+ HJRIENR GERBEIERS AR TR
2 —— - B

3 —— OUT- =kt 47

4 —— OUT+ Fft)l & IF

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

4.3.2 485 IR
4.3.2 485 communication and network port
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In split installation, the specific definition of the network port is as follows:

1 2 3 4 5 6 7 8
i HIRAHE SR T B HIREGHE THA
Reserved Transformer signal input Reserved Transformer signal input

5 BIRHYL
5 Communication protocol

ARPVOUE T BETY BA Z 51 A% IR A 5 0 2 i e 46 20 AT B A M iy B R AT TR P, #3530
2k[F) Modbus RTU 15 M2 .

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 Phillfiiid
5.1 Brief description of the protocol

BRET BA 5 LA IS P (8 FH AR TR P CPR A 2 S 7 HUBERS . DhARERS . RIS A0 B d Fr 21 E 3, X 2L
T AR A B S EE N o A — R TR B A BN SR CEXUTD) , IXEWRAE AL — AR B 38
N B S ER R T e, H5, EHEIIES TR — M —R&umitg (AL . R)E, &y
e A NS 5 DA B 7 el AR s ML

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.

AW RFAE TN (PC, PLC 55) AN g 2 [AE, 1A SO VFJIST A 28 0 1 2% 2 IR R e 50 e, 3
FES 280 B3 A AECATRIAE AT 54 AR, AR T B B A AL B HE 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 to the machine.

52 AT
5.2 Transmission method

G R AR T JECFTON AL, R BNV ML A48 B S B2 11 ksl B8 1A
Ay 8 ANERAL (B/NWARAIERIE) | AR AL CERER) « 2 MF 1A,

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), 2 stop bits.
5.2. 1 HrfEmiiks X

5.2.1 Data frame format

HuhkAD LhRend Hpm X CRC 4t




Address code Function code Data area CRC verification code
17y i) n F 2 7
1 byte 1 byte n byte 2 byte

5.2.2 Huhikisk

5.2.2 Address field

HHEIRAEWTR T AR EE 7, i — DT (8 Az —aEhIRY) Ak, ko 0~255, FERAMIHRGiH JHAEH 1~
247, B OREE o IXLEAIARET T R E I i g O, R RO B 5 ARE R BN . B
i BE R R bk LA TR ME— T, IR S 1k B ) 28 S Wi AL 3 1 BE R A o 2 28 S A Bl — NS, R A
(9 ALt Ik Kt A5 75 7 1 EHUIR 65 283 1E 5 2 HEAT A

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 ThReHk
5.2.3 Functional field

HREACS 5 F 1 4 Sk B 2 5m AT AT RN DI RE . AR T ARG E B DIRERD, LUR BRI R SO
The -

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 B A A PG A EE A A A S i HEHME
Read data register Get the current binary value of one or more registers
16 TE 2 2 4744 g HERE S — RV 2 H AT
Preset multiple registers Set the binary value to a series of multiple registers
5. 2.4 Bl

5.2.4 Data field

Hm i 1 A mPAAT RS RE Th e FT 5 2 (10 Bt B 24 i W) S 5 70 IR SRR 21 1) B0 o I e M 1 P9 75 v e A2 L
6. BN sE B . Bl DIREIs & r & S — A A7 3, Bl 80 75 245 RS 25 17 88 0T s S 132
B DK, A B I IR AN B AR SR TR AN WAL 8] B AS 5] P 2 T A BT AN T

The data field contains the data required by the terminal to perform a specific function or the 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 HEHRR G IK
5.2.5 Error Check Field

ZIR AV EHN L e A AR TP A R A, BT R A eI, —ABIE R )
BRI AEL B RE 2 A AE — AR, B AR RE S ORAUE L B 24 i AN 25 i N e A e A o R 2B 1 e
AR, Xt T RGN LM, BRI T 16 A ITRITTE (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 HHRAS I T ik



5.2.6 Methods of error detection

FEREIR I AT, B T A 16 ArH " REIE . CRC A d &M & tHE Lok, SR i B m 38 40 ot
B B ARSI TR CRC A, A5 S EI R CRC S I HEAT LU, I RIX M AARSE, Bl
KA TR

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.

CRCIZHRS, B — 16 T AARME NS |, R ESIEEIEWF AN TF R 8 AL 5% 7251
Y HHEHATIEE, U AN F 51 8 N BE AT 2 542 1% CRC, R UG A& 1A LA K2 T e Ad FH 1 5 (8 457 #B A 5408 CRC.,
TEA R CRC B, BT 8 M1 5 Z fFde N AT 8, Rl g RmR Ao, muE “0” $h73, &
Az (LSBY FZHFFAEM, Wit 2 1, ZF A4S — AW e E (0A001H) HiAT — Ik Roia®, Wi Rk
KA 0, AMEAETAER,

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 low bit, 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
(0OAO0O01H). If the lowest bit is 0, no processing is done.

bR E R AT, BERPATE T 8 A, HEn—fL CGF 8 A BELE, T8 T 5w
A A ATE AT R EUE S, FIFEEEAT BRI 5 — A 8 B AL S s lE, S8R WUT M A 7 5 #AE 7 AbEE, Ak
IR 2 EH B2 CRC fH.

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 — CRC IR FE A :
(1) FE—A 16 fLZF 7450 OFFFFH (4 1), FRZ A CRC T A74E. .
FEBE WU 12— AN 8 A2 5 CRC F A7 & HH R T T REig 5, 45 5RAF 1] CRC F7 A7 4% .
s CRC ZrAE s M — AL, SR LIALL 0, HRARNCLAS A .
WEREARN N 0: A =20 CF — IR AL s W EARSLA 12K CRC A7 A7 # 15 — AT BLAA [ 52 {EL.COA00 THD
BEAT R BB 5 .
HEHE=IPHEEIUE E P 8 AL IXFERIETE T — N 58 B )\ L.
@ ERE 2 DEE 5 PREE T AN\ L, BRI B AR
% CRC A7 as MM B2 CRC HIMH
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 (0AOO01H). 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.
W ANEA — B R FH TR A& 7155 CRC B T5 7%, B 32 B4R i T B B R, (H I A% 75 BRI A7 i 2 )
BRI HECIR, 1S A KB R.
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 DifefidfEif
5.3 Introduction to function codes
5.3.1 ThAERD O3H: Lo {7485
5.3.1 Function code 03H: read register
EIhRE R VE P RIS A& R SIE R IEIE K 2 G 250 BN — IAE R HEE NG RS, (BARE e
SRk VE FE

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 T ABLEE 2 AR B AR CBaEmirh &Nk 5 H 2 S0 IR, IR AN,
Forp R T by 0006H, HL /NG T Point [ HESA 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.

N s s g . I EIREPS
LR Rl B LI o
Host send Send Message Slave return !

messages
Hihik65 Hihik65
Address code O1H Address code O1H
N ok
PIRERS 03H IRERS 03H
Function code Function code
T T
. 00H 04H
Fouhs Hhhk High byte Number of bytes
Starting address | {5 061 ey B L] 131
Low byte (FER) High byte
T—— ) H Register data iRy H
;rﬁfﬁif[ ? High byte 00 (Current) Low byte 88
moer o RS oo B 2y
rezristers fie 35 02H A frdn A =T 00H
Low byte CHE/NAL) | High byte
Register data
K7y (Current decimal | {777
CRC  #4shs 24H 01H
L 1 L
CRC verification ow byte places) ow byte
code PEST &5
i AH R B BFH
High byte 0 CRC 2 Low byte
CRC P
ification code | ™ 5DH
verification code High byte

5.3.2 IAENY 10H: 5 F 78
5.3.2 Function code 10H: write register

ThReRd 100 SRVFH P B B2 N A AR, 2R T RGSH P RER RS ST IR S5 A, &
Ml— 2 LB N 16 4> (32 F711) Hidi

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.

T T e TUE MU DY 0 TR GGRAZ EL025 AR Lk | Bekr e

The following example is to modify the address and baud rate of the 025AH meter with the preset address of 01.

\ IEE R , i [A]45 &
EHLRIE Ll yplEE | 2
Send Returned
Host send Slave return
Message messages
HihEng HihEng
Address code OIH Address code O1H
hRES Tigehd
Function code 10H Function code 10H
e Rasy/is e
ARG High 02H MHE | pioh byte | 02
. byte Startin
Starting address o —
RS SAH g RS SAH
Low addres | Low byte




byte S
m W | e
High 00H s H'lﬁjf bﬂte 00H
HEHME | byte = gy
Number of R Numbe
. RS 2 e
registers Low 01H r gf IR 01H
byte registe | Low byte
S
T CRC | 5T
2H N 20H
Number of bytes 0 S | Low byte 0
fith
gt CRC | rroar
025AH i . 7
et 01H . 62H
5 NEHE Iglgh verific High byte
yte ation
025AH
code
Data to be S
written fikes
Low 00H
byte
T
CRC 254 Low 88H
CRC byte
verification =R ]
code High FAH
byte
5.4 JEHHHESR
5.4 Communication address table
T
R 2 I
. - i . =Y i» o N i 6] R
Seria FHuhE A R BE5 or By LA E L] e
1 Word . Read/ . Type of
Name | Explanation . d Unit Remarks
numb address write 1 data
er N
ng
th
1 0x06 I L R 1 A Uintl6 0-9999
Current
N
2 0x07 [ Point | Current R | 1| — | Uintl6 1-8
- decimal
places
0x25A =L SIEERTAN:(LRa 1-247
0x25a high | Addr postal R/W — i HbhE 254
3 - 25?3&4* address 1 Uint16 Broadcast address 254
())( hs5al oL Baud TR RIW bos 0-5:9600, 19200, 38400,
X b?t ow Baud rate P 1200, 2400, 4800
0x25B mifii | TiE
0x25b high | Reserv - R/W —_—
bit ed
0-3:
0: I 8 Hdifr 1
4 N 1 Uint16 (EAIR v
OB e | B | I TR 8 MR 2
x ot ow Check bit {1k 47
2: AR 8 HHEAL 1
12 1kAL
3 EREES 8 FELL 1




ERIRDA
0-3:
0: No parity 8 data bits
1 stop bit
1: No parity 8 data bits 2
stop bits
2: Odd parity 8 data bits
1 stop bit
3: Even parity 8 data bits
1 stop bit

5.5 RLE SRR

5.5 Current signal analysis
L SEPRE =1 %1071 _Point-3)
Actual current value = I *10*(I_Point-3)

6 1] 53efl

6 Order example

BA20(I)-AI/T — & 3P M AL F i A% J 2
HBhEJE: DC 12V

HiN: ACS5A

fith: DC 4-20mA

W 0.5 4%

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

Input: AC 5A

Output: DC 4-20mA

Accuracy: Class 0.5

BAS50(I1)-A/V-CTF 731 s\ AT BB AZ it L Al
W EEIE: DC 24V

fiN: AC 100A

fithh: DCO-5V

WP 0.5 2%

MH: RS485

BAS50(II)-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(I)-AI/I-C — AP S5ME S T 4 FL AR I 2
W EJE: DC 12V

fiN: AC 1A

Hit: DC 4 -20mA

FERE: 0.5 2

MH: RS485

BASOL(II)-Al/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




S B AR AR A R A

Headquarter: Acrel Co., LTD.

Hohik: BRI E X B Sk 253 5

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

B i%: 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
fEH: 0086-21-69158303

Fax: 0086-21-69158303

M4k: www.acrel-electric.com

Web-site: www.acrel-electric.com

HEFE: ACRELOO8@vip.163.com

Email : ACRELO08@vip.163.com

B4 : 201801
Postcode: 201801

ARl T3 22 R A% G A PR A 7

Manufacturer: Jiangsu Acrel Electrical Manufacturing Co., LTD.

Huhk: VL5 LI T R A 2R B Dol e X R B g 5 5

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

HE (6 ) : 0086-510-86179970

TEL./Fax: 0086-510-86179970

K3k: www.jsacrel.com

Web-site: www.jsacrel.com
344 : JY-ACRELOO1@vip.163.com

Email:JY-ACRELOO1@vip.163.com
%% : 214405
Postcode : 214405


http://www.jsacrel.com

B BT e R
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