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Please read the manual carefully before using the product. The pictures, marks and
symbol in the manual belong to Acrel. The manual or part of it shall not be publicly
reprinted by people outside the company without written authorization.
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The manual will be continuously updated and corrected but it is inevitable to see a
little discrepancy or error if compared with the real products. Please refer to the purchased

real product. The latest version of the manual is available on www.ACREL.cn or sales

channel upon request.
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Note: The instrument must be installed on the spot together with a complementary

split—core current transformer .

1. #A Overview
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The rail-type multifunction electrical instrument with external Rogowski coil and split—core
current transformer 1is applicable for the energy—saving reconstruction project in high energy
consumption industries including the smelting, iron and steel, welding and semi—conductor industry.
It is also suitable for applications such as the power monitoring of grid—connected cabinet for
distributed photovoltaic power cabinet and energy demand management. It boasts of no need of bus removal,
easy connection and safe construction, saving reconstruction cost and raising efficiency for the user.
It integrates the measurements of all electric parameters (including single—phase or three—phase
current, voltage, active power, reactive power, apparent power, frequency and power factor) and energy
monitoring and examination management. Meanwhile, it also has various peripheral interfaces for the
user to choose: the RS485 communication interface with MODBUS—RTU protocol can meet the need of online
communication management; the interfaces with switch input and relay output can realize the remote
signalling and remote control of the circuit breaker switch. It is very suitable for real-time power
monitoring system with an LCD display and the panel buttons to realize the setting and control of

parameters.
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FEEmIAE Product Specifications

— B
— TAMEF AR

FFOzUH B S D10-D10mm, S0A;
D24~ D24mm, 200A:

10R- 5922k
ACRZRF NS 3R

D16-®16mm, 120A
D36-®36mm, 300A

E-HAH E-Single-phase

T-4h & T A B &% es T-External open current transformer
T R = Open current transformer model:

10R-S bz dE I0R-Rail-type installation

ACR R A 4% L J1AN R ACR series grid electrical instruments

FEaaIfigE Product Function

M 5 Model
ACR10R-DxxTE
Iy fig % % Function
HUAH R Single-phase current [
B R Single—phase voltage [ ]
bl
B BT (TS,
% FEITha. ThREZ) .
* Single—-phase (active power, reactive
Measurement power, power factor)
Parameters AR
CHIjHRe. JoTHRE
Three—phase (active energy, reactive u
energy)

1. “W” NFRECEhAE, DA EACGRARAD 1 % RS485 Wil

2




Note:1. “B” refers to standard function, the standard configuration for above instruments is 1 channel

RS485 communication

4. FARSE Technical Parameters

FARZH ~ .
ks Indicators
Technical parameters
I 2% FAAH
Grid Single—phase,
45~65Hz

& Frequency

AUEAE: AC 100V, 400V
Rated voltage: AC 100V, 400V

A 12 AREUEME GEZD ;2 MBUEMERFLE 1

V;Tfj;e Overload: 1.2 times the rated voltage (continuous); 2 times the rated
voltage lasting for 1 second
A Dike: /T 0.2VA
Input Power consumption: less then 0.2VA
BWUE(E: 10A, 20A, 40A, 80A, 120A, 200A %5 CEAAMLF= 5 HAR
Rated current: 10A, 20A, 40A, 80A, 120A, 200A etc. (for details see product
specifications)
HL I AT 12 ARRUEM GEZD ;10 fBUEEFFLE 1 1
Current Overload: 1.2 times the rated current(continuous);10 times the rated
current lasting for 1 second
Tike: /T 0.2VA
Power consumption: less then 0.2VA
il T RS485 #211 . Modbus—RTU
Communication RS485 interface, Modbus—RTU
Output

.7~ Display

LCD

Measurement precision

DK

HE: 0.2 %%, Wi, TR, FIHbE: 0.5 2%, M 0.01Hz. LIhHAE: 1%

Voltage: 0.2 level, current, power Active energy: 0.5 level,0.01H7

frequency, Reactive energy: 1 level

Power supply

LY

AC85~265V i DC100~350V; IhFE<<10VA
AC85~265V or DC100~350V; power consumption <<10VA

Zaefk
Safety

AR He
Power frequency
withstand

voltage

W/ / /N / /R B AT TR TA) AC2KY 1ming
H . HRAIA . HURHI AP Z [F] AC2KV 1min;
AC2kV 1 min between power supply // current input//voltage input and

communication
AC2kV 1 min between each pair of combinations among power supply, urrent

input and voltage input.
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Insulating

resistor

BN HT B EEXTHLFE>100MQ  Input, output terminal to housing >100MQ

F£1% Environment

TARRLEE: -10°C~+55°C; fi#ifrilifiE: —20°C~+70°C
Working temperature: —10°C~+55°C ;storage temperature: —20°C~+70°C
FHXVRSE: B%~95% A&ifk: WRmE: <2500m

Relative humidity:5%~95%, non—condensing; altitude:<<2500m

5. %23% Installation

5.1 SME K LRER~T (#4%: mm) Overall and Installation Dimensions (Unit mm)

]
=
44,07
45

aa

T

52 FOREREER~T (#£4%: mm) Open Current Transformer’s Dimension (Unit mm)

y Win10.9 i Wi _‘[ﬂ%_(i—g“
g S L]
= o]
| =
1 | 1 =i »
- Max23.0 | ., Max26.0 _| Max32. 0 Maz31.0
@ 10mm @ 16mm
! ' il\._‘-“\ }'-'I

5
|.-Min;£-:. 0|

Max65. 4

Max46. 0

d24mm

Max8

Moyt
| Max35.0

. Max57.5 _| Max41. 4

d36mm




5.3 &3 /5% Installation Method

EH CED

Rk T &

bk G

Installation Method of the Open Current Transformer Close

Yy Sk ) A Close according to the arrow direction
ER CED Positive (White)

M (B Negative (Black)

HLYL T 7] Current direction

5.4 3%4F77% Connection Mode

(. W5 eRFeih ERE A 8L DMCRFeiR BRI )

(Note: The connection diagram on the instrument housing shall prevail in case of any discrepancies
with it)

WRYEANR BBt 25K, HEFAAE R R N S H 0 R 1562 22 LA A2 AR 5C F OB ) 22 4P R

UA U\I Ir\* IA UA U\I Ir\* IA
114 516 114 516
* *
msef | o) msef | () a2 |
E R
] } ] A B

kl STEJS2 kl ST®JS) RS485 RS4853 11,

FAHICT BFHIPT. 1CT
Single-phase 1CT Single-phase 1PT, 1CT RS485 communication

e BRA KRR 22T AT 0. 5A B 3A;
It is recommended to use 0.5A or 3A for the fuse in the connection diagram;
RS485 3t TH i 44 n] LLIE ] RJ45 BESKE M g1, —#FkH—.

RS485 communication terminal connection can use either RJ45 female or normal connector.



6. ‘wWIZT5EM Programming and Use
6.1 EHRi%AE Panel Description

ﬂAae'@ R K W5 A4
con] Run  (&¢fh) SRR / RIEH 817
Com  (£I{f) IR IR / b TR
e RP (It | ENE | ERS /
i — / Sufittir /
Off On Flashing
Run  (Green) The / The
instrument is instrument is
not running running
normally
Com (Red) The / The
instrument is instrument is
not in
communicating communication
status.
R-P (Red) Positive Negative /
power power
— (Red) / Negative /
value
indicator
lamp
6.2 12T REI7 R Button Function Description
IR AL AL RIATHR N BN 4L SET B N o SNNEEE N

The five buttons of the instrument are FN button,

SET button,,, Enter button from left to right.

PN ZIRBE T REET R TN The button function is not yet available
FN button
MR, Az NGRS, SRS A E Y PASS, MM S, WX
SR TRV s B, A TR e s
SET i In the measurement mode, press this button to enter the programming mode. The
SET button instrument will indicate entering password. When the correct password is
entered, you can set the programming for the instrument; in the programming mode,
use it to return to the previous menu




A%

MR, T gm0

In the measurement mode, it is used to switch display items;

£/ S Wl NP e ) /Y [T B2 g V- G 7 A N
In the programming mode, it is used to switch menus of the same level or reduce

the units.

MERT, TEEHCSEH, HAILERSR,
In the measurement mode, it can be used to see relevant parameters. For details,

see the display menu;

> TS W NS I I T ES BT B g VA D DI
In the programming mode, it is used to switch menus of the same level or increase
the units.

e GRS H A FEa R S HU B A

Enter button

In the programming mode, it is used to confirm the items selected form the menu

and the modification of parameters.

AREER | bt r, AR R
buttontEnter In the programming mode, the combination is used to reduce hundreds
button
p G2+ ZE G \ L ‘
ULy S R P Re s A R SR DA R
buttontEnter In the programming mode, the combination is used to increase hundreds
button

6.3 ##1Ei# AR Operation Instructions

Tk B Tk Tk B Tk
|
&w@ R
TR
ek gt ekt fich Ineewes———l i A
W ||| TR )| WalkeAThrRg | || BYECRRE | > || TR
N Tk
g )| A ?ﬁ»ﬁ%@ 7
RS YR ENd MYIENE
HL Voltage
CEi Current
PIES Frequency
EERYIRYIES Active power
TIhT# Reactive power

7




MAETh R

Apparent power

PRSP Power factor

WA D kg Absorb active energy
JEMETE ) LR Inductive reactive energy
FFREARA Switch status

TR E A Switch input

TF % = 4 Switch output

B Yiihe Release active energy
HHEITC T HRE Capacitive reactive energy
%Eiliﬁﬁ Press ¥ button

6.4 RFE S E

Programming Menu

6.4.1 (KRB ZZXRE General Programming Menu

Coa /s

1" level menu

G

nd
2" level menu

R

rd
3" level menu

B

Description

545

d {57

FEHLE R IERE, hEF E S
Selection for start—up picture

without auto page turning

{odE

0-9999

HIRCE (YIRS 0001)
Password setting

(initial password 0001)

[ IrE

HL BT 2, TE BRI W OK
OK is displayed when energy cleared
of f

Err

Rk gkt

Abnormal data statistics

Li nE

1P2L, 3P3L. 3P4L

Bk 7 CRAH. A =2k, —AHDUZR)
Connection mode (single—phase

three—phase three—-wire, three—phase

four—wire)
i_1i N R Y
(I A7 100. 400

Input voltage range

in |

10, 20, 40, 80, 120, 200, 3

00 %5 CTEGH W™ i BURS D
10, 20, 40, 80, 120, 200, 3
00etc. (For details

please see product

N HWRYEE CH AT AR
Input current scope (not for user

operation)




specifications)

H Hs £ 4
InPE 0-9999 )
Voltage multiplier
CEM TR A
'nl E 0-9999 )

Current multiplier

Communication address

LRUd SR
o 4800. 9600+ 19200, 38400
EJ E; Communication baul rate
o AR
- E Communication mode
nod

None/2bit/odd/even (/R L AR VA R S AN ¥ L N Y s )
(no parity, 2 stop bit, odd parity,

even parity)

d 0 l' FEREm R E
da Switch output setting
dae (PN 6.4.2) (see 6.4.2)

10 '
] di i TR A
] d, E Switch input setting

6.42 A= HIEINAIZEE Additional Menu with Switch Output

RTINS gk gs i, A miRiisdlrat: 1L R C “SEL” BEHEANED 5 20 BgkiEdr
A C“SEL” kN “0. do” , Bui “dLy” &N 0 yH-Fhrti 7o, BEARFI, do S G i E I )
Hzh i)

The switch output of the instrument adopts relay output with two control mode: 1. alarm mode ( “SEL”
is not zero) ;2. bus control mode ( “SEL” is selected as “0. do” and level output for zero “dLy” .
When “dLy” 1is not zero, it is automatically cut off after do action in the set delay time. )

“SEL” " DO fth 2R,  “0. do” Fos il EEd] LR dly BCE N 0 fth A7, A
ki3 iR dly WE R 2, WEJE 2 B AN A HRE R (R

Set Do output type in the “SEL” . “0. do” wusually refers to communication control (if “dLy”
is set to 0, the output is level or pulse. If dly is set to 2, the circuit will be off after closing
for two seconds) Others are alarm control (see list below).

“dLy” AHELEN GREHIINHEEARE R 0 Pi PR, 28054 DO ARk b sl f 1 H 42 561D

“dLy” refers to alarmdelay (which is not recommended to set as 0 to prevent disturbance or mistake.

Pulse or level output control for Do output type)

“bAnd” NANEN T BEE




“bAnd” refers to setting of the non—action band

“AL.Hi” DB s A BEE RO 9999)

“AL.Hi” refers to the setting of high alarm humber (no need to set the max. 9999)
“AL.Lo” MERHEHE K E (AR ER/N-9999)
“AL.Lo” refers to the setting of low alarm number (no need to set the min. —9999)

(LA B 3 AECE SRR, B od. Bl %A 220V 100A/5A, —AHPUZk, ) 100%P &
A 220%100%3=66kW. U1 100%I 26 I i, 90%i& [n], “AL. Hi” HX 66.00, “bAnd” H 6.00; 100%FHi & I e,
95%& [, “AL.Hi” AJHL 220.0, “bAnd” HU 11.0; 100%HLJI 4R, 95%i&[H], “AL.Hi” AIHL 100. 0, “bAnd”
5.0

(The above three settings correspond to the energy display which contains decimal point. Eg. input
220V 100A/5A, three—phase four—wire, the calculation of 100% P total is 220%100%3=66kW. If high alarm
“AL.Hi” “bAnd” to 6.00. If high
“bAnd”

can be set to 66. 00, the
“AL.Hi”

for 100% power, return for 90% power, the
can be set to 220.0, the to

“AL.Hi”

alarm for 100% voltage, return for 95% voltage, the
11.0. If high alarm for 100% current, return for 95% current, the
“bAnd” to 5.0)

“In.=0" M550 0 IR SLVFIIRIRE, Lo. on fifiE, Lo. of £511

can be set to 100.0, the

“In.=0" refers to whether low alarm is allowed if the signal is 0. Lo. on enable it and Lo. of
disable it.
01 02 | 03 04 05 06 07 08
UA | UB | UC AR s e fE UAB UBC UCA AHER R SR
Max/min value of Max/min value of
three—phase phase three—phase linevoltage
voltage
09 10 11 12 13 14 15 16
IA | IB | IC —AH R A PA PB PC P&
Max/min value of P total
three—phase current
17 18 19 20 21 22 23 24
QA | QB | QC Q& SA SB SC S &
Q total S total
25 | 26 | 27 28 29 30 31
PFA | PFB | PFC PF F Fo R AN L IR AN P4
Unbalanced voltage Unbalanced current
=#H Three—phase
01 |02 [ 03 |04 |05 |06 |07
U I P Q S PF | F
HMl Single—phase
e L S XX IR ER R SR A O, RIS A A s ME

10




Note: 1. Max/min value of three—phase ....refers to:maximum value for three—phase high alarm,
minimum value for three—phase low alarm.

2.5 2 % DO T CE “32. FL” ALAiEDNAE, BWE)S JORRATy “SELY (DhfgiE#) . “dly” R |
“H- U7 (dZelt) . “L- U7 (REWIR) . “H- F7 Q) . “L- F7 (K& . “H-P7 (dTh%) . “L-
P (RIIA) . “H- 17 GEHiR) . “L-PF” (RIPEPRE) . “H-b.U” GLHIEAPM, BERN-1 Wi, FE
A ERD—AH0. 50, A0, 1We) + “H-b. 17 G HUFATA, BB N1 Wi, FE S AT —HD0. 2Te,
2/b—H<0. 01Te)

The second channel DO can set a “32.FL” combined alarm function. After setting, the 2" level menu
will become “SEL” (Function Selection), “dLy” (Delay), “H-U” (Overvoltage), “L-U” (Undervoltage),
“H-F” (Overfrequency), “L-F” (Underfrequency), “H-P” (Overpower), “L-P” (Underpower), “H-1"
(Overcurrent), “L-PF” (Underpower Factor), “H-b.U” (Unbalanced Overvoltage. Missing phase for -1
setting. The judgement conditions are at least one phase>0.2le, one phase<0.011le)

3. AN Unbalance calculation

s P e K I 5 P EME I 258D /P 3{E*100%, QIR BRI N TAUEE, 2B BUE .

(Difference between the max. mean deviation and the mean value) /mean value*100%. If the mean value
in the denomintor is less than the rated value, the denomintor will be the rated value.

HUBHUE [ Ue: 3 A1 4 £ Ue WAL, SEHAPBIEK) 400V FILCR A 220V+PT, 100V (K4 5TVHPT.

Rated voltage value Ue: three—phase four—wire Ue is phase voltage. The 400V instrument set in the
menu is 220V#PT, and 100V instrument is 57V#*PT.

HUALAIE (L Te: 5A HULCER N BAXCT, 1A (&N 1A%CT.

Rated current value le: 5A*CT for HA instrument, 1A*CT for 1A instrument

AR N B SO T kg, Wik B 20 R 20%,

The parameter setting for the unblance is in the percentage form, such as 20 refers to 20%.
6.5 mFZE7~ 5] Programming Examples

PR LRI A R SRR e S, WA, AR
This section introduces some option change in the programming menu in the form of work flow
chart, such as the current multiplier, transformer setting.

T EWEBERETE G, THZ M AERREATAIN, WA e S IESE % SET 8 E 2 I SAVE/YES B, it
I A ZB4% [P AR R A, A5 U BE B TC R

Note: When the setting or selection is done, the Enter button must be pressed to confirm it. After
the confirmation is complete, continuously press the SET button until the SAVE/YES page appears. At

this time, the Enter button must be pressed at this time or the setting will not be valid.

11



6.5.1 a{al & e BB fE29(CT Z= tk) How to Change Current Multiplier (CT Transformation Ratio)

e
Measuring
Status

% SET %4t
Press the SET button

A4

PASS

l@@i%

Press the Enter button

PASS
aade

e B o,
EAENRY R ERE

Press the left or right button to change passsword. When the password is corrrect, press the

Enter button.

A 4
5 3 S AR P g

y

in

Press the left or right button
& l@@iﬁ

Press the Enter button

In | _srsom In
Link Inlt

Press the left or right button

|| 2 A
Press the Enter button
\4
P /e B BB AR, SE UG TR P R : f_n’:
n.u

Press the left or right button to change setting, then press

the Enter button to confirm it. a 0 a ,

12



6.5.2 #mF23E4 Programming Cases

H[1 % /SETEE

Press ENTER
/SET key

H[1 % /SETEE

ENTER
key

| In. PT—{ In. CT— Line —{In.U —— In. I |

n
& e
- Press up/right ey - elel e /SETHE I/ SETRE
= pesETRE — - oss ENIE
= Press ENTER
5) Press SET key /SET key
R
e
SETE $
g ENTER é
3 key S
- = -
; «©
e —
= g
[on}
= = lex > HE/SETRE |
kbr_:g g = 2 Sn——
%Sg -2 = ENTER é'
B 25 .2 key S
=K 9 & ol
o (s~ ReIBs
= e == 3 %
eg=i "
= n || 7
wn un A 5
u @ [
£ & -
E g
g v | e | O | e sere | 5
_ o = i
g O | Press ENTER | < | pross ENTER S
5 O USET ey X
) ][ 77
=
'}5 el /SETE 2
o] =
<z S
(=}
-
[} )
< (o]
<
H
22 2
Al #|
= Sls
S E NG
== =5
= 2 o2 @ —_—
= S e ok
& & B e
& FRSETHIE
— Press ENTER key
[@D) electric energy
Press SET key a
%) ©
¢ 3 S
D | S| we D | % /e % sl /sETe | S
o] I
=BG 7 = s
ENTER key [am)] S
o R
[on}
o P
o —
O =
(=}

13



7. Bifl¥EZ Communication Connection

AR LT A5 XU T RS485 G IHEE 11, SR MODBUS-RTU B, -0 B35y m) £E i 2k s 1 Aki% . 30
W EAE— 42l ERTRAFIN e 2 0k 128 MR, BEAMCGR AT Hag itk (Addr) , GBIl % (baud)
CIRGBURT S wrE=N

The instrument provides asynchronous half-duplex RS485 communication interface wich adopts
MODBUS—RTU protocol so all kinds of data can be transmitted on the communication line. Theoretically,
one communication line can be connected with up to 128 instruments, each of which can set a communication
address (Addr) and communication rate (baud) via setting.

W TRGE R UL ] BRI 03 Av By COM2, DRRiCZ#H R, COM2 Z5 1 FF R, A2k b A tH 4
125 i H L A B A i R A 05

For the communication connection, we recommend to use the three—core shielding wire . The core wires
are connected to A, B, COM2 respectively and the shielding layer is connected to the ground. COM2 is
forbidden to have ground connection. When laying the wires, the communication line shall be kept away
from the strong current cable or other strong electric field.

HEBURAR IR Ay B Z MINUCACHIBE, PHAEYSFY 120Q ~10k Q.

It is recommended to add a matching resistor between A and B of the end instruments. The resistance
range is 120Q ~10k Q.

HARFEL S W 7.6 i

See 7.6 for specific connection case
7.1 {873\ Transmitting Method

Mg R 5 3 IR AL, AR U AL [ A RS S 10 A i o, A 1 ANE
fr 8 NEHEAL (/MR RALEKIR) TR BRI, 1 AMFIEAL, WnBEE A S Ay A6 Ay o) 2 A2 1A,
PSR WIS 2w

The information transmission is asynchronous and in bytes. The communication message tranmitted

from the master to the slave is in 10-bit format including 1 start bit, 8 data bit(LSB first delivered), no

parity bit, one stop bit. If parity bit or 2 stop bit is et, the format is 11-bit

7.2 {5 Binit% s Information Frame Format

H bk DI Rent i IX CRC Rty
Address code | Function code Data zone CRC check code
10 10 n 25

1 byte 1 byte n byte(s) 2 bytes

HuhibA: MRS CEMT IR GRSy, AT (8 A EHIAL) ALk, HEEHIy 0~255, 7E PZ AR T
HY 1~247, Je bR o XKLL AR T ] 308 R 280 B o Ik, B KRR B 5 ZAER EHLUEE .
BEA b 2% IO AU ME— (17, OB SRR B 28 o i WAL Tk I v o 4 2 Ak ] AN,
M 7 187 AL S 1k 508 A58 75 U 1 AL &5 280 17 5 2 HEAT A

Address code: the address code is in the beginning of the frame, which is composed of a byte (8
bit binary code)representing 07255 in decimal system. The PZ instrument only uses 1~247 and keeps

other addresses. The bits indicate the address of the terminal device designated by the user. The device
14



will receive the data from the linked master. The address of every terminal device must be unique.
Only the end addressed will correspond to the query containing its address. When the terminal sends
back a response, the responding slave address will tell the master which terminal is communicating
with it.

Dhferd: DhREm S s T4 Sk B P AT T AT BE . FRAH T2 RV - 2 ThRERS, LASCEATTRE
XML HE

Function code: the function code tells the addressed termnial to carry out which functions. The

table below lists up the function codes used by this instrument as well as their meanings and funcitons.

e E X i
Function Definition Operation
BEH A A KGR A FF A 2 BT M
03H/04H Data reading Obtaining the current binary value of one or more
register registers.
TE 2 A% g HERNE ] — R 2 AT
10H Preset Set the binary value into a series of
multi-register multi-register

Hella DX B XA T i A TR S R T P B i A i o [ AT IS SRR B o X N A
ARG S AL B Bt DhREMd & VR m Be i — 25 A, Hidls D)5 2245 W IR 25 17 4 T
BB 2 AN HE AR R R A0 S TR R AL ) PR AS [) P T AT T AR [

Data zone: the data zone contains the data needed for carrying out certain functions or collected
when the terminal responds to the query. The content of the data may be number, reference address or
set value. For example: if the function code tells the terminal to read a register, the data zone needs
to specifiy which register to start with and how much data to be read. The embedded address and data
will vary with types and different content of the slaves

CRC 236 : A (CRO) Bk PN, Q& 7> 16 L) —BEHIE . CRC{H i s it H K,
SR BN B EE T L, Belos e BRI I EE R A CRC AR, AR5 S HECRI1 CRC 1 rh M(E AT LU, anfhix
PIAMEAEE, wlAE T 4R

CRC check code:CRC field occupies two bytes including one 16-bit binary value. The CRC value is
calculated by the transmitting devicie then added to the data frame. The receiving device will
recalculate the CRC value upon receiving the data then compare it with the received value in the CRC
field. If the two values are not identical, there is an error.

A R—A™ CRC BIFAEN: The procedure to generate a CRC

av TE—AN 16 A7 (745 h OFFFFH (42 1), FRZ K CRC % A7as.

Preset a 16-bit register as OFFFFH (full 1), which is called CRC register

b SEEHE WIS DT 8 £ CRC Z A7 PR A W AT S alis B8, 45 A7 1] CRC A A7 4% -

Make XOR calculation with 8 bit of the first byte in the data frame and the lower byte in the CRC
register and store the result into the CRC register.

cv ¥ CRC FFAF & M AR —A0r, s Ll 0, SRS i Al .

Shift the CRC register right a bit and fill the MSB with 0 and take out the LSB for checking.

d MR AR 0, TR =B CR IR ALD s WEARIRARAL N 1,45 CRC % A7 55— AT EC [ [T {E C0A00 LH)
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BEAT S IS B
If the LSB is 0, repeat step 3 (one more shift); if the LSB is 1, m,ake XOR calculation with

CRC register and preset fixed value (0AOO1H).

e A PMHEILLHR 8 WAL, ZXFALHLSE T — A 5E 81 )\

Repeat step three and step four until the 8" shift. The entire 8 bit processing is complete in
this way.

o A 2 LR 5 DRALBN —AN)\LL, HERIFTA I AL BEAE

Repeat step two to five to process the next 8 bits until all bytes are processed.

g+ % CRC P A7 4R M2 CRC FIMHL

Finally, the CRC register value becomes the CRC value.
BEAMEAT — PR PO A A6 T8 CRC BTV, e T2 B8 U v S R, (L R T BRIt A5 A] 1%
TR AEANTEEIR T Z A TR
Besides, there is also a wayt to calculate CRC using the preset table. It is characterized by rapid
calculation speed. However, the table needs relatively large storage room. We will not introduce it

here, please refer to relevant materials

7.3 THEERSE /T Function Code Introduction

7.3.1 THEERY 03H B 04H: iEZH7F8% Function Code 03H or 04H: Reading Register

BE T RE SCVEHI P 3R B & RAE L R M RS S H . BN ORI 2o IR, (E A REE H
S8 IR hESE o
The function allows the user to obtain the data collected and recorded by the device and system
parameters. The data number requested by the master computer for one time has no limitation but cannot
exceed the defined address range

NI F 2 01 5 IBLEE 3 ASRERIMEALE  CBalWih A #hl T 2 A7) UAB. UBC, UCA,
JLrb UAB ittt 0028H, UBC FJHshil-Jy 0029H, UCA FyMihk >l 002AH.

The following examples are 3 basic data read from 01 slave computer (every address in the data
frame takes up 2 bytes) :UAB, UBC, UCA. Among them, UAB’ s address is 0028H, UBC’ s address is 0029H
and UCA’ s address is 002AH.

. R AE B
s KIEE R ,
FHLKIZE Sent by master MHALIR[A] Feedback by slave Feedback
Sent message
message
HodikiE Address code 01H Hilibbd Address code 01H
IhfelS Function code 03H IhfelS Function code 03H
T UB 00H FHH Bytes 06H
e W FenT
Start address =3B 28H oz R e
fie 1 HAE IR EAR o Undefined
. - N Register data N ANEE
A AT w77 UB 00H ik LB .
Nuh ; Undefined
umber o
. RS - oo B 2 - KE{E
registers IR LB 03H H e =7 UB i
Register dat Undefined
o egister data —
CRC K25t IR~ LB 85H i~ LB ANEAE
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CRC check code Undefined
. . ANEH
=% m UB C3H =% UB

+r AT H TR +r Undefined

Register data . ANEHE

45 LB

fie s Undefined

e ANEAH

N 15 LB .

CRC 2446 bt Undefined

Register data | . . . UB ANEAE
R Undefined

7.3.2 THEERY 10H: B 7F2% Function Code 10H: Writing Register

haets 100 fevF ) iR A FAEa AR, IZICERTRGESH. TR RS I s 5.
FHL— I Z LB 16 A (32 54797) Hidls .

The function code 10H allows the user to change the contents of multiple registers. The function
code can be used to write the system parameters and switch output status. The master computer can write
a maximum of 16 pieces of data (32 bytes) at once.

TN TR TR M A O LR ASCR St TG EEDo . TFICE AN /i PRI R s B A7 s Mok 0022H,  %59-12
REXERDI1-DI4, 55 13- 1440 43 5% KD01-D02.

The following example shows than when the preset address is 01, the switch output is Dol. The switch
input/output status indication register’ s address is 0022H. The 9-12 bit corresponds to DI1-DI4, the

13-14 bit corresponds to DO1-D02 respectively.

. R AE B
s KIEE R ,
F LK% Sent by master MHALIR[A] Feedback by slave Feedback
Sent message
message
Hilibd Address code 01H Hilibbd Address code 01H
ThHERS Function code 10H ThHERS Function code 10H
AL ARk {5715 UB 00H AL AR b R UB 00H
Start address K57 LB 22H Start address K57 LB 22H
AR {5715 UB 00H AT AR B R UB 00H
Register number K57 LB 01H Register number | &5 LB 01H
FHAi% Byte number 02H CRC A% 46 it fik#15 LB AlH
0022H £ 5 NE 45 1577 UB 10H CRC check code | w5~ UB C3H
0022H data to be written | {77 LB 00H
CRC 24 46 it k"7 LB ADH
CRC check code T UB 12H

7.4 BTN A4HT Communication Application Details
ACRAE BT I B A EE R AT T 8 — R, PR T A2 o] LU SR I L A | 1R S DIRE .
The instrument design has a uniform planning for the communication address list. The user can easily
realize the functions of remote measurement, remote signalling and remote control according to the

following introduction.
7.4.1 FREHANME Switch Input and Output
ICRITF RTINS R T SO AF ST X, DGR N R &+5V I CAE YR, TEAMTb . o
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SPGB N, BCRAH BRI IOIRAS,  [RIIN AT DLIE (R Il TR L Se B R A i T e, B “RE(E” Dhfg.

The switch input of the instrument adopts dry contact switch signal input method. The instrument
is equipped with +5V operating power inside so it does not need external power supply. When the external
contact is close or open, the instrument will show the switch status locally. At the same time, the
communication port of the instrument can realize the long distance transmission function, i.e., the
“remote signalling” function.

SGRTT A oy Ak A ey, AT B MR GEEA AT 1L Pl 20 kol
SEHL “RESE” Dhfe, AT DURYE A SR SEIUAH Y R E DY RE (iR, KD

When the switch output is the relay output, the instrument can not only be remotely controlled
by the upper computer (two ways of remote control:l.level triggering 2. Pulse triggering) to realize
“remote control” function but also realize corresponding alarm function upon customer’ s request
(such as overcurrent, undervoltage)

13032 5 T i i N H A S R TR R R 0022H, 5 TR S& s N\ iy HH (R0 B ¢ R AR

The communication address related to the switch input/output is 0022H with relations to the switch

1/0 as below:

16 | 15 14 13 12 11 10 9 8~1
0022H

DO2 | DOl | DI4 | DI3 | DI2 | DI1 | f&*H¥ Reserved

7.5 @ifl it = (MODBUS-RTU 1) Communication Address List (MODBUS-RTU Protocol)

(1Float=2Word, 1Word=8Byte)

. S R s }
Hohil: ZH I By T
R/W BHYEHE Number range
Address Parameters ) Data type Remarks
attribute
PRy
0000H Protective R/W 0001-9999 word
password
. JE TR AL
0001H &%
T Communication | RAW 0001-0247
0001H UB
address word
0001H k& I T % R/ 0-3: 38400. 19200. 9600,
0001H LB Baud rate 4800bps
XS5, IR Em4
0002 {584 R Factory parameters..Users word
Reserved are not allowed to write an
order.
PT AZ Lk
PT
0003H ] R/W 1-9999 word
transformatio
n ratio
CT AZ Lk
CT
0004H ] R/W 1-9999 word
transformatio
n ratio
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(g X8, AP Sad
0005H~0021H R Factory parameters. Users are word
Reserved )
not allowed to write an order.
SIES PN}
HURZ
0022H Switch 1/0 R/W W7.3.2 word
status
N BRI
0061H U R 0-65535 word 1 bit decimal
is reserved
0062H~0063H | %4 Reserved R word
(R 2 RV
0064H 1 R 0-65535 word 2 bit decimal
is reserved
0065H~0066H | %4 Reserved R word
TR B 36N
FART Ay KW
0067H P R -32760—+32760 word 3 bit decimal
is reserved
KW
0068H~006AH | %4 Reserved R word
TR B 36N
2R KVar
006BH Q R -32760—+32760 word 3 bit decimal
is reserved
KVar
006CH~006EH | 1% Reserved R word
TR B 36/
FAL A KVA
006FH S R 0—65535 word 3 bit decimal
is reserved
KVA
0070H~0072H | %4 Reserved R word
TRB 2 /N
0073H PF R 0-100 word 2 bit decimal
is reserved
0074H~0076H | 1% Reserved R word
TRB 2 7/
0077H F R 4500-6500 2 bit decimal
is reserved
0078H~007AH | %4 Reserved
PLF A fERhbER Energy adress list below
WA Dy e — IR HL R
0047H~0048H Absorbing active R 0-99999999999 Float Primary
energy energy
0049H~004AH %%Eﬁ%§2531§? R 0-99999999999 Float **@é@ﬂﬁiﬁﬁ
Releasing active Primary
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energy energy
— e
BT
004BH~004CH Eﬁjﬁ/tqiﬁb R 0-99999999999 Float Primary
Reactive energy
energy
oI HRE — A HL
004DH~004EH Capacitive R 0-99999999999 Float Primary
reactive energy energy

7.6 B IEL% S5 Communication Connection Cases

* FiB a4 & ) ke F B Bi~: The communication connection cases are shown as below:

EEE=: BNEREREREAL

B Correct connection mode: Communication cable shielding layer is connected with ground.
Figure 1 T# ACR 2% _ACR 30% ACR
< |9|m <[ [m g
6|20 S(2|e|. 62| o
\/ €182 |9]8]% %8¢ -
_ 21[23[22 21[23[22 21[23[22] +OV 2
+2lugsennt— l l l +5VGnd
fir3| 4854 [~ I H H o153
a =
H1E| 485B —| ] ] s
BN A v e
Three-core shielded line/shielding layer is
connected with ground.
FRBEAR: BRSSREREAN ‘ ‘
) 12 Correct connection mode: Communication cable shielding layer is connected with ground.
Figure 2 1% ACR 2% _ACR 32# ACR
< (Q|m <|<9|m < |9 |m
\/ 232 |8|3l&] 213|2
< |O|< <T|O|< Q<
21]23|22 21]23[22 21[23| 22
LE|4856ND| J
firs| 485A SOO0C | ?
#l5| 485B ] ] " N
ISR FilEEA
~  Two-core shielded line/ shielding layer is
connected with ground.
Efgsrs: BESRRERASMETAFEMEAY A
Correct connection mode: Communication cable shielding layer is connected with
&3 sharing earth, but connection ground simultaneously is not allowable.
Figure 3 1#_ACR 2%_ACR 30# ACR
N o N
51218 51218 . 51218
e|ole Q0|2 §|0|®
_ 21]23|22 21| 23[22 21[23]22
FEl485GND | l |
frs| 4854 |- - L i >
| | POOOC ] = "
AR FRER X
Two-core shielded line/shielding layer
connecting with ground is forbidden
EREL R BB RERER485GND o
&4 Incorrect connection mode: Communication cable shielding layer
Figure 4 is connected with 485GND
1# ACR 2# ACR 32# ACR
<|S|2 <|S9|m <|9|m
>< HE 313el HE
<O <O <O
21[23|22 21|23|22 21123[22
F2JagsGND l | |
. > -
fi8| 4854 ] | |
ni e 1POOOC I
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Two-core shielded line/ shielding layer is

connected with ground.
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Headquarter: Acrel Co., Ltd

Mok BT RS E XCH SR 253

Add. :253 Yulu Rd., Jiading District, Shanghai, China
HH1E: (86)021-69158300 69158301 69158302

Tel.: (86)021-69158300 69158301 69158302

3 (86)021-69158303

Fax: (86)021-69158303

JIi 45 #hek: 800-820-6632

Customer service hotline: 800-820-6632

Mhk: www. acrel. cn

Website:www. acrel. cn

46 : ACRELOO1@vip. 163. com

Fmail: ACRELOO1@vip. 163. com

Mg : 201801

Postal code: 201801

Aepr b VT 95 2 Ao v i A PR A )

Manufacture base: Jiangsu Acrel Electric Appliance Manufacturing Co., Ltd
Mtk VLR R WA TE 2R MR 5

Add. : Dongmeng Road 5, Nanzha Street, Jiangyin City
HLE (f£20) : (86)0510-86179970

Tel. (Fax) : (86) 0510-86179970

Mg : 214405

Postal code: 214405

4% : JY-ACRELOO1@vip. 163. com

Fmail: JY-ACRELOO1@vip. 163. com
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