MAcrel

370 Z 8 W% dax

2 8eEY BA RYERIERRES
Intel ligent BA series current sensor
SR AE R B V1.0

Instal lation and Operation Instruction V1.0

ZRIRE SR ARLE



FH AH
ORI, REARATZBIEVFE, WFMRAIEMBEIE, &1
P, ¥ B LMERTE RGN L8, &0 —P 5 RbEE A 5.
A3 E] R B — UNERAA

N BB 1

ADN w) DR BERE A Bt 2 s RS HEAT B I BCR], AN ATl A . 3T
T A QB R DR AT i B ALR

par
=k



T EEIZR oo 1
2 T B RS R AR 1
B P IIRR oot 2
B AN TLEE oo 3
AL R T bbbt 3
B2 IIPETR o 3
B3 BT TEAELR oo 4
4.3.1 FEJEFIBEIL T o ovooee sttt 4
4.3.2 485 JETHFIIY L] ..ottt nees 4

5 FBETHIII I et 5
ST BRI .o 5
5.2 ABBTT ZR oo 5
5.3 THHERLTAT AT o evvveveee e 8
5.4 JBTHHIIETR oo e 10
S B T AT e 11

6 FT BTN oot 11



1 #ik

FRETY BA A1) LI A N P P RS E S B, Xof L P e PR S U R R AT SN R, SR A A 2R A b
FEEOR, I RR B A bR e 1) EAE S, BOEIT RS485 #2111 (Modbus-RTU WS K I & #8247 4%
fir. DC24V B 12V LA E4E R, w72 T Tk B34k, BASOL(ID)-AL AAE A& i ks, L%
A R G IR, REBERT 348 f LR B RS & IR 0, 7 L DR R T R A 1 K o S S

ST AR XM R, anlEl 1R 2 R
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)-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
BA [ (m) [/ - [ [

gi i) -k 2
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T--HF M E N
C--RS485i# ifl

B T-—H M HEM WDC4-20mA
V--H i B & a1DCOo-5V

BN o AT——HLFH 22 9 B

FHARSF: 20920

(B f7: mm) 50,50L—— & 50
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BA [l (Ih -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--¢20

(Unit: mm) 50,50L--¢50

Acrel transmitter series code

3 FEmAAE
3 Product specifications

HARZH {7
Technical parameter Index
IR 0.5 %
Accuracy class Class 0.5
BA20(II)-Al Y AC 0.5A. 50A. 200A %5 AC 0~ (0.5~200) A
e Current AC 0.5A, 50A, 200A, etc. AC 0~(0.5~200)A
m"ﬁ BASO(I)-AL HLi AC 60A. 300A . 600A %5 AC 0~ (60~600) A
Ng;?:ll;al ({n)- Current AC 60A, 300A, 600A, etc. AC 0~ (60~600)A
BASOL(II)-AI HJL AC 0.1A. 1A % AC0~ (0.1~1) A
N Current AC 0.1A, 1A), etc. AC 0~(0.1~DA
Tnput i FREE 1.2 M, BRI R 10 £5/1S
Overload Continuous 1.2 times, instantaneous current 10 times/1S
W g T <IVA
Absorbed power
i 25Hz~800Hz, Fihli&& Lo &
7 25Hz~800Hz, especially suitable for industrial frequency
Frequency response .
occasions
FRFRAE DC4~20mA, 5 0~20mA, 0~5V, 0~10V"&
Nominal value DC4~20mA, or 0~20mA, 0~5V, 0~10V" etc.
DC12V I, H it I <2500
i 11 ‘ DC24V BEHLIN,  HIUR I <5000,
Outpu ool H R A H B> 1K Q
: Load Resistance When DC12V power supply, current output is <250Q
When DC24V power supply, current output is <5002,
When voltage output is >1KQ
kel RS485 4 [1/Modbus-RTU”
Communication RS485 interface/Modbus-RTU?
MHREIS IE!j <400ms
Response time
FL Y5 CEVER DC 12V 8¢ 24V
Power Voltage DC 12V or 24V
suppl ke . <1W
y Power consumption
A2 B fH >100MQ
Insulation resistance
TR s 54 52 BN HJEZ E] 2.0KV/1min,50Hz
Compressive strength Between input/output and power supply 2.0KV/1min,
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50Hz
TR R -10°C~+55°CH}, <400ppm/°C
Temperature Coefficient -10°C~+55°C, <400ppm/C
T JE TAE: -10°C~+55°C f#iff: -25°C~+70°C
785 Temperature Work: -10°C~+55°C Storage: -25°C~+70C
Envir B <93%RH, A&ifE, TolEMMES 4T
onme Humidity <93%RH, no condensation, no corrosive gas place
nt R <2000m
Altitude
2377 TS35 S, BHIRET [ e M4k
Installation method TS35 rail, or use screws to fix the cabinet

HE: O0~10V i HAGE AT DC24V i ;

@I RE NP E ) BE -
Note:  (M0~10V output is only suitable for DC24V power supply;
(2The communication function is optional.

4 SMERZRE

4 Shape and installation
41 —fkR

4.1 One-piece shape

42 I3k
4.2 Split-type shape

BA20(I)-AI/I(V)

BA20(I)-ALI(V)-F

(AL mm)
(Unit: mm)

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



4.3 iy KAk

4.3 Terminals and wiring

4.3.1 YRR DU fan

4.3.1 Power supply and analog output

R T L

Current input hole

Indicator

2 —— - HJEAR

3—— OUT- L&t 6t

4 —— OUT+ Hfl M IE

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 A [

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
il EREEIERSE VN T LRSI EREE PN
Reserved Transformer signal input Reserved Transformer signal input

5 @Ry
5 Communication protocol

APHLE T8 6 BA R IR B 5 B0 28 i B0 &% HEAT B0 28 e (1 ) B A L, X
75 2 [F) Modbus RTU {514 .

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 P EER
5.1 Brief description of the protocol

FHETY BA R HL AU IS T (8 A TR P PR 8 ST kRS . DhRERS . RLIRAS IR A E L, X
S A T BRSO A BN o IZE —AGE IR B R AR R CEXTD , REREE R
SR AR S I A R AT . E e, EFREAIE S SR — G ME &R (AL
SRIG, Seumisl e R I REEAE S DU SO 7 T A 4 0L

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 FCVFEENL (PC, PLC 45D MNZ i a5 Z IAIE TR, 10 AS S0 VAR ST R 24 i g 26 22 8] PR B3040 A2 4k
TXFE S LUt A AN S TEE AT AR 54 TR B, T AR 1 B B A AL &S5 .

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.
5.2 AT

5.2 Transmission method



G EAR N AT, JEATF AN AL, FE BN AL A E TG B 11 Ak s, B 1A
BOE. 8 MR, CR/NWAT AL SEKIE) « AHRAERAL (TERER) 2 M 1AL,

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 K itk 5(

5.2.1 Data frame format

Hh kA5 Lfeht s X CRC R5hd
Address code Function code Data area CRC verification code
177 17 n P 2
1 byte 1 byte n byte 2 byte
5.2.2 Hutikg
5.2.2 Address field

LAWK AR 82y, N (8 L b)) Ak, Rty 0~255, EIRAI ARG+ RAEH
1~247, e ORE o SXESAARI] T F P 48 IO 28 0m B AL, 12 SR UOk B 5 ZAEE I BN LR -
A L U A PR Bk 0 252 P — [, AR 1k 380 ) 28 iy 2 T A 3 T B PR A v 22 i RO ] — A
JSZ, 0 S A R ALt it R 5 k7 SR AL £ 2 1E 5 2 AT IS

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 ThEEiR
5.2.3 Functional field

DhREIRACAS 5 UF 1 8 T B 2m PAT AR ZhRE . MR T RV E MBI Diaed, DAENIRE
X AT
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' 7oA
Code Meaning Action
03 EEE B A A RAF— A A FF A A I AT
Read data register Get the current binary value of one or more registers
16 TiE 2 & 7 a% g HERME ) — R 2 H A AT
Preset multiple registers Set the binary value to a series of multiple registers

5.2.4 HEig
5.2.4 Data field
BRI T AP AT R E D) RE P e ) B B % v e 8 A ) IR AR BB R . X LR B R 1K N 45 1T R

RHUE SEMNEE BB G0 DIREAD S R A I — AN A AR, O FE AR AN A A A
6



THoR RS DA K, YR R IR A e R SR AR A ML 8] ) AS R 3 25 i 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 FEIRRLG I,
5.2.5 Error Check Field

ISV BN S e B A i AR T R . AR, TR SR E T, AR DB
B2 — DR I ARG BT RE R R A, VBRI RE S R IE AL B 2 g A 25 M I IR A o R
KA T AR EE, XHERE T RGN LA, BRI T 16 A IURMTIE (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 FiRALII 7%
5.2.6 Methods of error detection

BERRR I G A 75, AL T A 16 AR REE . CRCAE HiAE 4t & iH ik, SR BN 2 &4
Mt b, SRR AE RO I ER TH 5 CRC B, 285 S RICEI D CRC J80rh M ELREAT L, o R PN AAH
S, WURE T HR

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.

CRCIBHN;, BB —A 16 MMFARETE NS 1, RIGELEEIEWF SN T K 8 M 5i%%5 4
AU FEITEHE, UL FATH 8 MR S 542 i CRC, EUGAL A2 1E47 LA K v] Re A4 FH 173 (R AL #AS
520 CRC. 7E4E % CRC B, BT 8 AL 5 F5 frds I N R AT B, S8 a4 R e, Al “0”
o, RO (LSB) B Ffkill, e 1, At S — AT B (0A001H) HHAT— IR REis &,
W BARSI N 0, AEAE(TALHL,

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 (0AO01H). If the lowest bit is 0, no processing is done.

R B E G AT, BERWATRE T 8 KB ERAE, MiRJa—fL (8 B, T8 T
TR A AT AT R B0 5, FIAREAT LR i) 53— A 8 IR AL e A, Bl ik BT 7 5 4 1 4
B, AR B E R CRCAH

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.

7



AN CRC AR A -
(1) FHE A 16 M AfE2E N OFFFFH (4 1) , BRZ A CRC F1Ed%. .
FEBEE WU 12— AN 8 A2 5 CRC F A7 ds HH R T T REE 5, 45 5RAF1] CRC F7 A7 4% .
¥ CRC ZrAFds R —A0r, B ALIALL 0, BRARALFS i HF Al .
MRSy 0. EEHE=H CF—kBAD + WIRRARAA 1 F CRC Z A7 ds 5 — MBI [ € 18
(0AOO1H) #EAT BB 5
HEFDMEIL HR 8 Ik, IFAAEHTE | — A 5E B\ L.

@ ERE 2 DEE 5 BREHE A\, BB 7T EAT

%% CRC A7 as RME 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 (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.

BEANEA — PR ] TR A2 AE THEL CRC (757%%, "8 M 2 SR R TR R R, (B SRS 75 BRI A7 ik
), ZINENAE AR, 15 SR 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 ThfetdfE A
5.3 Introduction to function codes
5. 3.1 TIRERD 03H: 75 /748
5.3.1 Function code 03H: read register
LEZhRE SRVFHI P 3RS W REE BIL R AR K RS S 8. EHL— G R DB RS, EA R
e SCH L IEVE

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.

N2 01 5 MBLEE 2 S REBIMEASSE  CBdEhih A bk 5 2 505 B, Bl
Bhr, HAPHER T AR 0006H, /N T Point (il A 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.

s . , A EIFEDS)
E1W 8ES RIEER MALIE [9]

Returned
Host send Send Message Slave return

messages




HihEng HhEng
01H 01H
Address code Address code
I L\bﬁ_‘ I Ahﬁ;
jJ He .Eﬁ 03H jJ He .Eﬁ 03H
Function code Function code
'ﬁ{?ﬁ 00H FHH 04H
s Hudik High byte Number of bytes
Starting address = 2 % =R ]
g (=] 061 Tﬁ%’% i ﬁ.%‘li‘ 131
Low byte (FEI) High byte
‘ BT Register data (==
e " 00H g 88H
Nutnber of High byte (Current) Low byte
umber o — " ST
. R Zifras B I ]
registers 02H . s . 00H
Low byte (L NIAL) | High byte
Register data
N (A== Current decimal | {E=&77
CRC Rhs 24H ( 01H
j . Low byte places) Low byte
CRC verification
code
[ N T
™ 0AH CRC M54 BFH
High byte Low byte
CRC e
verification code 'ﬁj - SDH
High byte

5.3.2 ThEERY LOH: 577 f7 8%
5.3.2 Function code 10H: write register

ThRENS 10H SLVFH R Z AN A IR, IZBCERT RGS . I &M RS T I Thae 5 5.
FH— R EZ T LAE N 16 A (32 #719) Hidfa

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 B TUE Mk 01 A RAZ B 025ARI R L . BRE R

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

e e KiEE R . RFIE B
EHLRIE § ML ] i
Send Returned
Host send Slave return
Message messages
kg kg
01H 01H
Address code Address code
IhEERY Thiend
jJ.FJb Eﬂ 10H jJ.FJb Eﬂ 10H
Function code Function code
P N .
High 02H Mk H,ﬁ o 02H
i e
A 4A Hi bk byte Startin gh byt
Starting address | KT e
s 8 Ry
Low 5AH addres 5AH
Low byte
byte s
e | BEW HE |
RN High 00H sy | TV 00H
Number of o= High byte
st byte =
registers
s R 01H Numbe | K775 01H




Low r of Low byte
byte registe
IS
T Ol C K7 0l
Number of bytes 5 | Low byte
i
f=n=al CRC .
025AH ™ ? 7 , B
o High 01H verific ) 62H
R 5 NE s . High byte
byte ation
025AH
Data to be code
ata -
. T
written
Low 00H
byte
(S =F)
CRC 2%t Low 88H
CRC byte
verification BT
code High FAH
byte
5.4 @EHHEER
5.4 Communication address table
=
S
g "
Seria FHuhE . /5 o iy N
s fitt R or AL %
1 Word . Read/ . Type of
Name | Explanation . d Unit Remarks
numb address write ) data
e
er
ng
th
FLI )
1 0x06 I R 1 A Uintl6 0-9999
Current
LI /N
. Current .
2 0x07 I Point ] R 1 —_— Uintl6 1-8
- decimal
places
0x25A &f TR 1-247
0x25a high | Addr postal R/W — Ik bk 254
bit address ) Broadcast address 254
3 N 1 Uintl6
VA N
* PR 0-5:9600, 19200, 38400,
0x25a low Baud R/W bps
bit Baud rate 1200, 2400, 4800
i
0x25B = | iR
4 0x25b high | Reserv — R/W | 1 — Uintl6
bit ed

10




0x25B i fr X
kDA
0x25blow | Check m/ﬂ‘, RIW
bit Check bit
1

0-3:
0: TRE 8 FHfufs 1
ERIRDA
1. TR 8 #dlafr 2
(EAIRDA
2: AR 8 Hdlafr 1
(EAIRDA
3. fHRES 8 BHELL 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 HLUE ST

5.5 Current signal analysis
HLRSEBRE =1 *107(4-1_Point)
Actual current value = 1 *107(4-1_Point)

6 1153l

6 Order example

BA20(I)-AI/T — & 5P A AL F i A% J 2
MBhEIE: DC 12V

fiN: ACS5A

fith: DC4-20mA

FiE: 0.5

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

Input: AC 5A

Output: DC 4-20mA

Accuracy: Class 0.5

BAS50(I1)-Al/V-CTF 7344 3 E A Rl 28 i AL I 3
HBIEYE: DC 24V

fN: AC 100A

fii: DCO-5V

FEEE: 0.5 2%

. 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 AC TR 4 FL AR I 2
HBEYE: DC 12V

fN: AC 1A

fiiti: DC 4 -20mA

FEEE: 0.5

l: 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

SR R AR A IR AT

12



Mok LT R E X H AR 253 5

FLiE: (86)021-69158300 69158301 69158302

fEH: (86)021-69158303

k55 #2k: 800-820-6632

M 3E: www.acrel.cn

HE4: ACRELO01@vip.163.com
Migm: 201801

ARl VLI 2 R LA i A PR A
Mokt VLR R R AE AR L S 5
HIE(fE3): (86)0510-86179970

ME%: 214405

HE4S: JY-ACRELOO1@vip.163.com

13
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