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Copyright. No part of this manual, in any paragraph or section, may be excerpted, copied, or

reproduced in any other form or transmitted without the express written permission of the company.

Violators will bear all consequences.

The company reserves all legal rights.
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The company reserves the right to modify the product specifications described in this manual without

prior notice.

Please consult your local distributor for the latest product specifications before ordering.
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1 P2 MtiR Product Overview

TR BA R0 BT RN SR B, o) Fi 0 o RSSO LR AT SERF N, SRR RIS A MEEOR, #s
HFR AR BRI BERUE SHi . DC12V 8L 24V g, w2 HT Dol | 3k 4.

The Split-core BA Series products utilize the principle of electromagnetic induction to perform real-time
measurement of AC current in power grids. Using constant current and linear compensation technology, they isolate and
convert the measured current into a standard DC signal output. Operating on a safe voltage of DC12V or 24V, they can

be widely used in industrial automation fields.
2 451518 Model Numbering
BA K [ AT /K [1 [ [

R TP EENE
T—HARBENE

BT : C—RS485IMIN, Wik

fath: T ELRFIR. A1DC4—20mA
V-—HEJHEE WIDCo-5V, Hit ik

K—4k i asfan i, Frfic

N AL-——FRAHAE i H

T 20— 920

(]f7: mm) 50— 50

LR T TP %%

LRPm AL S RIS

BA K O-AI /K O O O

‘— Type: Non—Average Measurement

T—True-RMS Measurement

Output: C—RS485 Communication (Optional)
Output: I—DC Current (e.g., DC 4-20mA)

V—DC Voltage (e.g., DC 0-5V) (Choose one output)
K—Relay Output (Standard)

Input: Al—Single-Phase AC Current

Aperture Size: 20-020

(Unit: mm) 50-050

Mounting Method: Split-Core Installation

Acrel Transformer Series Code




3 AR A Technical Specifications
BARZH EiEga)
Technical Parameter Specification
R 55 2% 14
Accuracy Class Class 1
L BAK20-AL Bt AC 0.5A. 50A. 200A %5 ACO~ (0.5~200A)
PR Current AC 0.5A, 50A, 200A, etc. ACO~(0.5~200A)
{1
No
min HJiL AC 60A. 300A. 600A %5 ACO~ (60~600A)
BAKS50-AI
al Current AC 60A, 300A, 600A, etc. ACO~(60~600A)
Valu
A o T o
Input L # | FREk 1.2 48, BRI IR 10 £5/5 7
Overload Continuous 1.2x, Instantaneous current 10x/5 seconds
UTEIES
Power <1VA
Consumption
AR
Measurement 45Hz~65Hz
Frequency
ﬁﬁ\ﬁ DC0/4~20mA, 0~5/10V
Nominal Value
i HLL R <500 Q, LRSI = 10K Q
Load Resistance <500€2 when current output, >10K€Q when voltage output
ot TR RS485 #11/Modbus-RTU
Output | Communication RS485 interface / Modbus-RTU protocol
& (DO %i 1 B4R AR, W TR
Gip) 755 2A/30VDC 5 2A/250VAC
Digital Output 1 relay output, Normally Open (NO) contacts
(DO) Capacity 2A/30VDC or 2A/250VAC
faoRAT 2AMERET, —MTHRRBATIRES, —MT R DO R
Indicators 2 indicators: RUN (operational status), Alarm (DO status)
uﬁmﬁﬁ“ﬂ, <400ms
Response Time
HL T DC 12V 8 24V
M Voltage DC 12V or 24V
Power e
Supply Power <1W
Consumption
éﬁé’% %BE ~100M O
Insulation Resistance
ik . 5 P BNt HJRZ 8] 2.0kV/1min,50Hz
Dielectric Strength 2.0kV/1min, 50Hz between Input/Output/Power Supply
TRE R -10°C~55CHf, <400ppm/C
Temperature Coefficient <400ppm/°C when -10°C~55°C

2




T JE TAE: -10°C~+55C fififf: -25C~+70C
785 Temperatur Operating: -10°C~+55°C Storage: -25°C~+70°C
Environment e
pTaE 3 <93%RH, A&k, Jo/Emit A
Humidity <93%RH, non-condensing, non-corrosive gas environment
R <2000m
Altitude
JE BAK20-AI ] 242¢ BAKS50-AI Z] 468g
Weight BAK20-AI approx. 242g BAKS50-AI approx. 468g
24 )i TS35 T, BHIRET [ E a4 L
Mounting TS35 rail, or fixed to cabinet with screws




4 AME R~} Dimensions
4.1 BAK20-AI #MEJR ) BAK20-AI Dimensions
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4.2 BAKS0-AI #ME R~ BAK50-AI Dimensions

:lz' EL: = /KKE\N\ —
ol
4900
123.00 4
E | =l e
=
= E g
: . ]
(i} l ) 1S
— — ="
34.00
54.00 130.00

5 #2773\ Wiring

tH [im]
g | p @ E
|
= — D




V+ —— HFEIENR GEEHBEEIERSHARTE R ) Power Positive (Note: Do not reverse power positive and
ground) DO-. DO+ --JFk&m$E: [ Digital Output (Switch) Interface

V- — HJEH Power Ground A. B --485 #2171 RS485 Interface
OUT- — tE#lEHiH 71 Analog Output Negative
OUT+ —— Bl &4 IE Analog Output Positive

8 N fLE N\ Cable is through-hole (pass-through) input

f87N4T € X Indicator Definitions:

RUN: IEHIZAT, B S 485 @I, RUNATRIREAT, 1s IR —IK; 2 s AR s sl DD #% 485 JH iR,
RUN AT PR IR 455

RUN: Normal operation. When 485 communication is not connected, the RUN indicator shows green, blinking once per
second. When the current sensor successfully connects to 485 communication, the RUN indicator blinks rapidly.

Alarm: FTIFRETTRSE, 2N\ IS 3 f R AL s AL 120%I0, Alarm ATZ0KT 5%, SO 4k F g4t P 5
NI T PR AR 110% LRI, Alarm ST K. ATFRREIT RN Alarm A5, 4RSS A
Alarm: After the alarm function is enabled, when the input current reaches 120% of the sensor's range, the Alarm
indicator lights red steadily and the relay output closes. When the input current drops below 110% of the sensor's range,
the Alarm indicator turns off. If the alarm function is not enabled, the Alarm indicator remains off and the relay does not
close.

7*: Notes:

(1) BSCRFEZER A AT E ) 4o 1, HEFFERBUR . HvH . RS48S5 3@ AN T G &4 1 M4 5 46 K F M A I ARK
0.75mm” 5 i 2k -

(2) H AR SEAN 5T LR LR B O

(1) The device uses removable terminal blocks. It is recommended to use shielded wires with a cross-sectional area of
0.75mm* for the power, output, RS485 communication, and digital output interface sides.

(2) Please refer to the wiring diagram on the physical housing for specific wiring connections.

6 AP Communication Protocol

A BE T BA HLFUAE IR & 5 B0 28 i 1 % 20 AT o A2 e i PSS AE R P, H T 5K
Modbus_RTU J#A5E#Z)

This protocol defines the physical connection and communication protocol for data exchange between the BA
current sensor and data terminal equipment, similar to the Modbus RTU communication protocol.
6.1 ¥ & & Protocol Overview

BA LA AR BT A8 FH FDE TR DOEAH E ST Mk RS . DhRERS . RIS A (U T A E S, IR RS R E e
ACHR L E N R . P INAE — MO B BN R CEXUT) , REWEA - RAMIEINE LE S
WA A TT Rt 55, BIHENEE 5 T3] — G- 2mi g ML, RJ5, Kimies K
REAR 5 L S 7 A 2 AL

The communication protocol used by the BA current sensor defines the data sequence of address code, function
code, and check code in detail, which are necessary for specific data exchange. This protocol uses a master-slave

response connection (half-duplex) on a single communication line, meaning signals travel in both directions on the same

5



line. First, the master computer's signal addresses a unique terminal device (slave). Then, the response signal from the
terminal device is transmitted back to the master in the opposite direction.

AR RYFEENL (PC, PLC &%) M iscs Z [BE N, 1A VIS 28 0 ¥ 2 2 TR R A Ac 4, X
FES 20 B A AEEANIRIAE AT ¥ A 2%, T PR T e 52 BE ALK &S 5.

This protocol only allows communication between the host (PC, PLC, etc.) and terminal devices, not direct data
exchange between independent terminal devices. This prevents terminal devices from occupying the communication line
during initialization, limiting them to responding only to queries addressed to them.

6.2 5% 77 3\ Transmission Mode

fE B R NPT, IR LT RAL, A BN Z A% 33 s 5 B 11 27 #%al, B8 1 /Mg
fr. 8 MERAL (/NI RIE) « FHRBERAL(TERS) 2 MF IEAL.

Information is transmitted asynchronously byte by byte. The communication information exchanged between the
master and slave has an 11-bit word format, including 1 start bit, 8 data bits (least significant bit sent first), no parity bit,
and 2 stop bits.

6.2.1 F#Emik% s Data Frame Format
Hhy kA5 e Hlfa X CRC #%:hs

Address Function | Data CRC Check
Field Field Field Field
1 71 1 71 n FH 2 FHT

1 Byte 1 Byte N Bytes | 2 Bytes
6.2.2 kb3 Address Field

HOHESRAE WU 4605y, B— AT (B AL BEMIRD) ZHpe, TiEHIh 0~255, FERAMIM R H RAEH 1~
247 FEHIE IR o IXLEAIFRI] T 8 I A S B A A, 2 BERRRICR B S AR TR . A
S BE A PR bk 6 R ME — ), AT I B A 28 S Wi S A 5 1Bk A B i o 24 280 R 3K [l — MR N, Wi N
R3 AATL L B Kt (3 75 7 SEHUIR & 28 3 11 5 2 HEAT 380

The address field is at the beginning of the frame, consisting of one byte (8 binary bits), decimal 0 to 255. Only

addresses 1 to 247 are used in this system; other addresses are reserved. These bits indicate the address of the
user-specified terminal device that will receive data from the connected host. Each terminal device must have a unique
address. Only the addressed terminal will respond to a query containing its address. When a terminal returns a response,
the slave address data in the response tells the host which terminal is communicating.
6.2.3 ThfEd Function Field

DHREIACAD 5 r 1S kB 1 2 Sm PAT AT AP Th RE . NERIIH T iZ R P E M R DIRes, DL EN TR SO
ThRg.

The function code tells the addressed terminal what function to perform. The table below lists the function codes

used by this series of devices, their meanings, and actions.

AR BX 7H
Code Meaning Action
03 | EBIEHFAE | PE AT AN At HME
Read Data | Read the current binary value of one or more registers
Registers




16 | MEZ RS | B HHIES— K5 27 aF

Preset Multi | Set binary values into a series of multiple registers

Registers
6.2.4 ¥¥faid Data Field

Bl & 7 20t BAT IR S Th BB T TR L B B i ) I 7 1) P SR A B A B X SR 1 P 2 T RSB
i S5 eE BB . Bl DOREISAY 5 r 4 Bl — A5 A7 %, B U 75 4R B MRS 25 47 38 0T 46 e 13
W2 DA K, PR 0 IR AT R RESR AN ML 18] A9 AS R 3 2 110 A BT AN T

The data field contains the data needed for the terminal to execute a specific function or the data collected by the

terminal when responding to a query. This data may be values, reference addresses, or setting values. For example, if the
function code instructs the terminal to read a register, the data field needs to specify which register to start from and how
many data points to read. The embedded addresses and data vary depending on the type and content between the master
and slave.

6.2.5 HrREIIE, Error Check Field

WISV BN & s Al AR T R A, BT AR E T, AR R E
A EL G b AT RE 2R A — BE A, BRI e 6 ORAUE AL B 24 i AN 25 i N2 IR e A R vh R 2B T
BHEEE, XIS T RAR LSRR, BIRRRAEE T 16 MR ITURER T (CRCL6) .

This field allows the host and terminal to check for transmission errors. Electrical noise and other interference can
alter data during transmission. Error checking ensures the host or terminal does not respond to corrupted data, improving
system security and efficiency. Error checking uses a 16-bit Cyclic Redundancy Check (CRC16).

6.2.6 EHRFNI) 7712 Error Detection Method

BRI S A7, A T A 16 G0H) —3EH{E . CRC A e ise & th Rk, SR Bm 2 Hodh it
B, BRSO R AR BB B CRC {H, AJ5 54003 1 CRC Srb (B HEAT ELEL,  dn FX I ME AN HREE,
MR A T R R

The error check field occupies two bytes, containing a 16-bit binary value (CRC). The CRC value is calculated by
the transmitting device and appended to the data frame. The receiving device recalculates the CRC value upon receipt
and compares it to the received value in the CRC field. If these values are not equal, an error has occurred.

CRCIZHI, Hh¥—"1 16 MIFAMBE RN 1, KRG ESHAREI W AT 0 8 AL 51X /7A4
FEARTEEATIZ SR, B 711 8 MR Z 54 CRC, B AGAL A28 1R A7 LK mT R fs HY i &3 B AL AR
i CRC. fEAR CRC I, BT 8 L 5 WA as I A BT R 8, SRR & R R B 6, =LA “0”
*h7E, BARAL (LSB) B HIfFRill, WFsE 1, ZaFasl 5 — DM mEEME (0A00TH) H#EAT— R Bia 5.,
WRERACAL A 0, AEAETALHE .

For CRC calculation, a 16-bit register is first preset to all 1s. Then, each byte (8 bits) in the data frame is processed
sequentially with the current value of the register. Only the 8 data bits of each byte are used to generate the CRC; start
bits, stop bits, and any parity bits do not affect the CRC. During generation, each byte's 8 bits are XORed with the
register's content. The result is then shifted to the right (LSB side), with zeros shifted into the MSB. The shifted-out LSB
is checked. If it is 1, the register is XORed with a preset fixed value (0AOO01H). If the LSB is 0, no operation is
performed.

BRI E G AT, EBATE T 8 AL AR, )AL (BB 8 ) R5EblE, T 8 AL i 54

7



S RMEAAT R B, FIREBEAT BRI 5 — A 8 YO LA Bk A, BRI T AR TACEE, AR
(e & {E 2 CRC fH-
This process repeats for 8 shift operations. After the last bit (the 8th) is shifted, the next byte is XORed with the
register's current value, and another 8 shift/XOR operations are performed. After all bytes in the data frame are processed,
the resulting final value is the CRC value.
A —A CRC A2 A:  The process to generate a CRC is as follows:
(1) FE—A 16 L2734 OFFFFH (4 1) , FRZ N CRC #f7a%. .
FEBEE WP B — AT 8 25 CRC A7 H R AT R ez 5, 45 RA7 Al CRC A7 45 -
¥ CRC A AFaslf AR, SmfiaH L 0, HARALAS IR
WMRBRACAL Y 0: EEHE =L CF—KBALD 5 WREMALN 1: F CRC 785 — DR R EE
(0A001H) HEAT R ERIS S

HEHE=IPNEID EH S| 8 IkBAL, IXFRALFLSE | — > 7E B )\ L.

@) EREH 2D S PRME T A\, HRIPA A B AR

% CRC #AFas EAZ CRC IMH

(1) Preset a 16-bit register to OFFFFH (all 1s). This is the CRC register.

XOR the first byte of the data frame (8 bits) with the low byte of the CRC register. Store the result back in the CRC
register.

Shift the CRC register right by one bit, filling the MSB with 0. Check the shifted-out LSB.

If the LSB was 0: Repeat step 3 (next shift). If the LSB was 1: XOR the CRC register with the preset fixed value
(0AO01H).

Repeat steps 3 and 4 until 8 shifts have been performed. This completes one full byte.

(2) Repeat steps 2 to 5 for the next byte until all bytes are processed.

The final value in the CRC register is the CRC value.

BEAMEAR — R R FH TR 2% 15 CRC 17578, M 2R mUR TH SR R, (H 2 M T BRI A7
8], ZITEIAEAEGR, TS AR EUR

There is also a table-based method for calculating CRC which is faster but requires more storage space. This
method is not detailed here; please refer to relevant materials.

6.3 ThAEERLfE /- Function Code Overview
6.3.1 JJRERY 03H: 77 17#% Function Code 03H: Read Registers

BeTh e Fo VR P 3R AS B R AR B sk R L ARG S B — UOE R AR MO A IR, (HA RS H
SE S AETE ] .

This function allows the user to obtain device acquisition data, recorded data, and system parameters. The number
of data points requested by the host in one message is unlimited but must not exceed the defined address range.

N 01 T MALEE 2 SRR EEAR S CBIEmTh Ak S 2 A5 R, iR
£, HAr ey 1 kv 0006H, L /N7 T Point HBHESA 0007H

The following example reads 2 basic acquired data points (each address occupies 2 bytes in the data frame) -
Current (I) and Current Decimal Place (I_Point) - from slave address 01. The address for Current I is 0006H, and for
Current Decimal Place I_Point is 0007H.



o s . X REME R
EHLKI% Ri%EfE B MALIR [A] i
Return
Host Send Send Info Slave Return
Info
bk hg ki hg
01H 01H
Address Code Address Code
IhEE R IhEE R
jJ. R 03H jj R 03H
Function Code Function Code
T e
High 00H . Tzﬁ t 04H
e Coun
ey apsitha( Byte y
Start Address | =g .
o S
Low 06H FAEE KR ) 13H
. High Byte
Byte (IR
=R ] Byte Count n
" y fi
e High 00H (Current) 88H
BT A R Byte Low Byte
Register
Ciunt fiess =R ]
Low 02H FAFEL B H',Ejh Byt 00H
i e
Byte CRANRD | °
R Register Data N
. RS
Low 24H (Decimal Place) Low B 01H
oW e
CRC #&ahd Byte o
CRC Check BT o
High 0AH f BFH
& CRC 2%t Low Byte
Byte
CRC Check Y
S 5DH
High Byte

6.3.2 ThAEERY 10H: H274/74% Function Code 10H: Write Registers

Theetd 10H SLVFH T iR 2SI AR, IZICEERT ARG S8 T &M RS T s 5. &
Hl— &L AT LB N 16 N(32 77305l

Function code 10H allows the user to change the contents of multiple registers. System parameters, digital output
status, etc., in this device can be written using this function code. The host can write up to 16 (32 bytes) of data in one
message.

NG TR UE I N0 R E T 025 AN L IE . s

The following example modifies the meter address (Addr) and baud rate (Baud) for the device with current address

01. The target register address is 025AH.

FEHRIE KIEAE B MALIR [F] RIAE E
Host Send Send Info Slave Return Return Info
ki hg Hud-Ag
01H 01H
Address Code Address Code
Ihfend Ihfehd
j‘-{ﬁbﬁ% 10H ﬂ.ﬁmﬁ% 10H
Function Code Function Code
FEah ik l.ﬁ%ﬂ 02H pasyie I_J%ﬁ 02H
Start Address High Byte Hodl: High




Start Byte
e, Addre | fKFT15
T SAH ss Low SAH
Low Byte
Byte
—— ZAT T
Iaj
e . 00H R High 00H
%f7498%d | High Byte i &
Register - Byte
Cg . e, Regist | R
oun
T 01H er Low 01H
Low Byte
Count Byte
FATHL CRC e
02H N Low 20H
Byte Count B
Byte
fig —
I S
at H CRC )
025AH Hich Byt 01H Check High 62H
—y w i e ec
N e sy Byte
Data to Write can
RS 00H
Low Byte
. RS -
CRC 246t Low Byte
CRC Check ==
e FAH
High Byte
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6.4 JE AR Communication Address Table

ESIS
75 FHbtk R fiRE /5 | Word | FAY | HdESRA HiE
No. Word Addr Name Description R/W | Leng | Unit | Data Type Remarks
th
R
1 0x06 1 R 1 A Uintl6 0-9999
Current
HL /N
2 0x07 I Point Current Decimal R 1 E— Uint16 0-7
Place
0x2b IRMS FEL AL R/W 1 A Uint16 0-9999
Current Full Scale data= HLIHE *10
3 0-9999
data = Current Full
Scale * 10
0x2¢ ct AR L R/W 1 — Uint16 0-9999
4
CT Ratio
0x2d alarm_en R R/W 1 — Uint16 17 0%
5
Alarm Enable 1: On, 0: Off
0x2e alarm_val TR R R/W 1 % Uint16 0-999
6
Alarm Threshold
0x2f alarm_fval R [ iy R/W 1 % Uint16 0-999
7 Alarm
Hysteresis
JE R
0x25A iz
Addr Communication — 1-247
0x25A High
Address
8 R/W 1 Uintl6
0-5:
0x25A iz WRFR
Baud bps 9600, 19200, 38400,
0x25A Low Baud Rate
1200, 2400, 4800
0x25B L Tie
0x25B High Reserved
0-3:
9 1 Uint16 0: ToReEs 8 HEfr 1
0x25B fi&fz A N
Check R/W — (E31A
0x25B Low Parity Bit .
1 RS 8 Bimfr 2
(EHIRDA

11




2: AR 8 HEAL 1
(SRR DA
3: RS 8 HRAL 1
f5 147
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
0x25d fE L OutT AR K 1 2R R/W 1 — Uint16 0: 0-20mA
0x25d High Transmitter 1: 4-20mA

Output Type 2: 05V
3: 0-10V
10 4: 1-5V
5: 2-10V
0x25d & Az Param IR SHIEFE 1L
0x25d Low Transmitter 1: Current
Parameter Select
11 0x25e HighV AR I 1 B AR R/W 1 Uint16 0-9999
Transmitter High
Point Value
12 0x25f LowV ARG R REAE R/W 1 Uint16 0-9999

Transmitter Low
Point Value
HLRAE 5 AT FULSERRE =1 *10°(I_Point -3), 41t HLIL 06H idi > 25, HUL/INELT 07TH b %idiah 2,
IS SZfR HELIR=25% 107 (2-3)=2.5A .

Current Signal Parsing: Actual Current Value =1 * 10~(I_Point - 3). For example, if the read value at address 06H is 25
(D) and the value at address 07H is 2 (I_Point), the actual current = 25 * 10%(2-3) = 2.5A.

12



7 AT 53645 Ordering Examples

%l 1 BAK20-AUKI 22 it HL A& 2%
MBI HUE: DC24V
fIN: AC 50A
it : DC4-20mA
FERE: 121

Example 1: BAK20-AI/KI AC Current Sensor
Auxiliary Power: DC24V

Input: AC 50A

Output: DC 4-20mA

Accuracy: Class 1

%2 BAKSO0-AVKV 22 it L& kA%
B HJE: DC12V
fIN: AC 600A
ft: DCO-5V
FEEE: 1 4%

Example 2: BAK50-AI/KV AC Current Sensor
Auxiliary Power: DC12V

Input: AC 600A

Output: DC 0-5V

Accuracy: Class 1

%1 3 BAKS50-AI/KICT A2 it FL A% IR 4
HEhHEJE: DC24V
fIN: AC 500A
JHH: RS485
fart: RS485 fiith &4-20mA
R 12

Example 3: BAK50-AI/KICT AC Current Sensor
Auxiliary Power: DC24V

Input: AC 500A

Communication: RS485

Output: RS485 & 4-20mA

Accuracy: Class 1

13



S Bk AR A A R A A
Hoht: BT EX E L 253 5
HiF: +86-21-69158161

oit

W4ik: www.acrel.cn

ME4H: acrelsh@email.acrel.cn

% : 201801

Azl VL5 2 B L G A TR A A

Huhk: VL5 VLR T R R A T 2R B T e (X AR g 5 5
HLif: 0086-510-86179966

WHE: www.jsacrel.cn

ME4H: jyacrel001@email.acrel.cn

HE%h: 214405

Headquarters: Acrel Co., Ltd.

Address: No. 253 Yulv Road, Jiading District, Shanghai, China
Tel: +86-21-69158161

Website: www.acrel.cn

Email: acrelsh@email.acrel.cn

Postcode: 201801

Production Base: Jiangsu Acrel Electrical Manufacturing Co., Ltd.

Address: No. 5 Dongmeng Road, Dongmeng Industrial Park, Nanzha Street, Jiangyin City, Jiangsu Province, China
Tel: +86-510-86179966

Website: www.jsacrel.cn

Email: jyacrel001@email.acrel.cn

Postcode: 214405
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