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Announcement
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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 is 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
comprehensive 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.



2. =@ Product Specifications

AR - 0[] [ [
—— E-HUH
T-4MNEH RS
FOREEEAYS: DI0-P10mn, 80A;  DI16-D16mm, 120A
D24—®24mm, 200A; D36—D36mm, 300A
10R- SN 2de
ACRARVIMZS L GER
E-HLAH E-Single-phase
T-4h & 1 X H K 2s T-External open current transformer
VAR E BN iR Open current transformer model:
1OR-S N & I0R-Rail-type installation
ACR &% W 2% B )14 % ACR series grid electrical instruments
3. FEaIIEE Product Function
5 Model

ACR10R-DxxTE

I B¢ % 1k Function

HAHER Single—phase current [ |
FAHHE Single—phase voltage [}
M|
o W I

W
u

Single—-phase (active power, reactive

%
Measurement power, power factor)
Parameters A

CHINHRE. LIhHAE
Three-phase (active energy, reactive

energy)

VE: 1. “B7 FRMRIIAE, UL EACRARRD 1 B RS485 MM
2



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

RS485 communication.

4. ¥ARESH Technical Parameters

FARZH - )
845 Indicators
Technical parameters
%% #i]
Grid Single—phase,
& Frequency 45~65Hz

E{E: AC 100V, 400V
Rated voltage: AC 100V, 400V

WA 1.2 SRUEME GEZD 2 BPUEHEFE 1 B

V;TZj;e Overload: 1.2 times the rated voltage(continuous); 2 times the rated
voltage lasting for 1 second
PN Tike: /T 0.2VA
Input Power consumption: less then 0.2VA
AUEME: 10A, 20A, 40A, 80A, 120A, 200A &5 CEAK L= SRS
Rated current: 10A, 20A, 40A, 80A, 120A, 200A etc. (for details see product
specifications)
LR . L2 AUEM GESD ; 10 HHUEMEFFL: 1 &
Current Overload: 1.2 times the rated current(continuous) ;10 times the rated
current lasting for 1 second
Di#e: /T 0.2VA
Power consumption: less then 0.2VA
o ikl RS485 #zI1. Modbus-RTU
Communication RS485 interface, Modbus—RTU
Output

I~ Display

LCD

Measurement precision

DERESE

0.5 %%, #Wi# 0.01Hz. LIHAEE: 1%

HE: 0.22¢, M. R, BHHERE:
0.5 level, 0.01Hz

Voltage: 0.2 level, current, power Active energy:

frequency, Reactive energy: 1 level

Power supply

LY

AC85~265V 5 DC100~350V; IhFE<<10VA
AC85~265V or DC100~350V; power consumption <<10VA

e
Safety

A
Power frequency
withstand

voltage

HYR// /BN / / H R S N AT 2 (5] AC2kV 1min;
HIs. I R 8] 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.




Y2 HLfH

Insulating BN i IR HLFE>100MQ Input, output terminal to housing >100MQ
resistor
TARIREE: ~10C~+55C; A7 —20C~+70°C
Working temperature: —-10°C ~+55°C;storage temperature: —-20°C~+70°C
3% Environment FEXSIRAE: 5%~95% AGEEE: ikmE: <2500m
Relative humidity:5%~95%, non—condensing; altitude:<<2500m

5. %I Installation

51 MR Z%ER~F (#42: mm) Overall and Installation Dimensions (Unit: mm)
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SR~ (#42: mm) Open Current Transformer’s Dimension (Unit: mm)
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5.3 £3& /5% Installation Method

1B CGED

i Sk A A

Bkl (3R

FERLREBLES X
Installation Method of the Open Current Transformer Close
Yk 7 A A Close according to the arrow direction
ER CED Positive (White)
it () Negative (Black)
HLYL 7 7] Current direction

5.4 324 753% Connection Mode

(E: M5 EERFER BRI 2, DGR BRI v iE)

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

MRIEASF R BETEEER,  HEFAAE AU R g A\ S 38 0 DRI 22 LA A2 AR DG HL SOV 1) 22 A PR R

U Un Ii Ta Ua Un 14 Ia

1[4 [5[6 1[4 [5[6
FUSE || 0] FUSE || X 21]22] |
ot =L 1 %
- [ - LB
X STEJs2 ; STEJs2 R3485 RS4853H il
FUAHICT FAHIPT, 1CT
Single-phase 1CT Single-phase 1PT, 1CT RS485 communication

G BRI ORE 2 HEFEH 0. 5A B3 3A;
It is recommended to use 0.5A or 3A for the fuse in the connection diagram;
RS485 i vy 126 v] DLk A RJ45 BESk el il g+, —FHikH—.

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



6. 4w Z5EMH Programming and Use
6.1 EHRiEEH Panel Description

4 Acrel® R Hx Hx AR
coml] Run (&€ R ARIEAT / R IEH BT
Com  (4If8) ACRARIE I / AT RS
- RP OB | WERE | SRR /
e e — ) / Sulfth AT /
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 %2 INEEURAR Button Function Description
CERFAENERI AR PN G, SET 5. A -8 | 44,

The five buttons of the instrument are FN button, SET button,,, Enter button from left to right.

it AT EEE R FF A The button function is not yet available.
FN button
MERGCT, #azE NmiEEa, SERIR N E Y PASS, WA IEMEL/E, A
BT MR E, AR, A TR e
SET % 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
AR EEGtF, AT URERTH,

6




In the measurement mode, it is used to switch display items;
/T Eoy L W S B ) S T Bl N A i Y AN
In the programming mode, it is used to switch menus of the same level or reduce

the units.

WERAXTN, WTEEMEISE, B NERER,
In the measurement mode, it can be used to see relevant parameters. For details,

see the display menu;

> LY eSS S I I E S CI A S g VR (iR Y I
In the programming mode, it is used to switch menus of the same level or increase
the units.

FE iR, TSI H R S S B 2 ol .

Enter button

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

and the modification of parameters.

AspEEn ) -
iU, ST A A E
buttonttiter In the programming mode, the combination is used to reduce hundreds
button
SR - -
et N, XA G T E A E R
buttontnter In the programming mode, the combination is used to increase hundreds
button

6.3 #E{Ei}tBA Operation Instructions

A ik ] ek
RE || M ||| Bk ||| Avmrk |——| T

ﬁu@

ek ek ik [ ik
e ||=——>|| TR || ——> || Wit ——> | MRS | — || FReEiRA

TR

o it % i 8 m%
BEIsaYIRE IR
CENE Voltage
HL Current
PIE Frequency
EERVIpYIE: Active power
TeIhIh#E Reactive power
MAE DR Apparent power

7




Power factor

W WA Dy L RE Absorb active energy

M TC T R Inductive reactive energy
FFREIRE Switch status

FrRERIA Switch input

VA=l Switch output

BEISCA Vi Re Release active energy
%I T HL R Capacitive reactive energy
v Press # button

6.4 IRIZHE

Programming Menu

6.4.1 (LRBAMRIZIE General Programming Menu

o/

1" level menu

SRR

d
2" level menu

=R

d
3" level menu

e

Description

545

d {5P

FEHLE S E RS, AEE ST
Selection for start-up picture

without auto page turning

{odE

0-9999

HRHWE (WIRERY 0001)
Password setting

(initial password 0001)

CIrE

HLEETE %, TE R D) 7R 0K
OK is displayed when energy cleared
off

Err

FH Rt

Abnormal data statistics

Li nE

1P2L, 3P3L. 3P4L

B (. =M= =HOLR)
Connection mode (single—phase,
three—phase three—wire, three—phase

four-wire)

iny

100, 400

PN WS

Input voltage range

in |

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

00 &5 CVRZH L™= i A% )

10, 20, 40, 80, 120, 200, 3
00etc. (For details
please see product

specifications)

NS P AT #E)
Input current scope (not for user

operation)




LR A5 2
inPL 0-9999 )
Voltage multiplier

ik ex
1r . H 4

Current multiplier

H dd i . pIREIN: bR

Communication address

b‘ H ¥ l:’ T R
o 4800.9600+ 19200, 38400
E} E; Communication baul rate
u S
- E Communication mode
nod

None/2bit/odd/even (TR 2 hifs1bhr . AR R
(no parity, 2 stop bit, odd parity,

even parity)

d 0 : FREMHKE
da Switch output setting
dae (FEW, 6.4.2) (see 6.4.2)

10 {
g S £ YN

d’ d’ E Switch input setting

6.42 I EMHIEMAYSEE Additional Menu with Switch Output

RIS R R gk A AP REE R 1 IRE L C “SEL” EHEAARE) 5 20 BN
30 C“SEL” #&#N “0. do” , BES “dLy” W& 0 NH- Pt X, WEIAFER, do Sh1F )5 G 5 & 1 [H
H s

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” is not zero, it is automatically cut off after do action in the set delay time. )

“SEL” i & DO fth 28,  “0. do” FovilfEsat] (ML iR dly W& 0 i oy s-F o7, &0
fkab 770, ik dly WEON 2, Wi 2 W ESIETT) , HAROSRE ] (LR

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” FRESER CHRE I HEREANRCE DN 0 Br ik FH0R3D, f i 28805 DO I kb =5 A 1t 421D

“dLy” refers toalarmdelay (which is not recommended to set as 0 to prevent disturbance or mistake.
Pulse or level output control for Do output type)

“bAnd” AR E

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

9




“AL.Hi” e EHE s AR E ROK 9999)

“AL.Hi” refers to the setting of high alarm humber (no need to set the max. 9999)

“AL. Lo” ANRIRERE T E (AR ER/N-9999)

“AL.Lo” refers to the setting of low alarm number (no need to set the min. —9999)

(BLE3 A E S EER R EX R, S/ §l: fiA 220V 100A/5A, =AHIIZE, U] 100%P &
o 220%100%3=66kW, 41 100%Ih Z i =42, 90%iR 5], “AL. Hi” HL 66. 00, “bAnd” H 6.00; 100%FHL K =R,
95%i% A, “AL.Hi” ATHX 220.0, “bAnd” HX 11.0; 100%H NS mifk, 95%i%[a], “AL.Hi” "JHX 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
for 100% power, return for 90% power, the “AL.Hi” can be set to 66.00, the “bAnd” to 6.00. If high
alarm for 100% voltage, return for 95% voltage, the “AL.Hi” can be set to 220.0, the “bAnd” to
11.0. If high alarm for 100% current, return for 95% current, the “AL.Hi” can be set to 100.0, the
“bAnd” to 5.0)

“In.=0”" M550 0 I 2 FLVFKHRE, Lo.on fifE, Lo.of &Ik

“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 R A UAB UBC UCA AR R
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 AR 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 i
Q total S total
25 |26 | 27 28 29 30 31
PFA | PFB | PFC PF F FL IR A S LA T
Unbalanced voltage Unbalanced current

=#H Three—phase

01 [ 02 [ 03 |04 |05 |06 |07

U I P Q S PF | F

HfH Single—phase
e L A XX RN SR N = PR, R A = A B M
Note: 1. Max/min value of three-phase ....refers to:maximum value for three—phase high alarm,

minimum value for three—phase low alarm.
10



2.5 2 ¥4 DO W “32. FL” AHMETRE, WHIF _JEefay “SEL” (hfgiE#) . “dly” CGER |
“H- U7 (EZmE) . “L- U7 (RE&EHE) . “H- F” @5iF) . “L-F7 (RMF) . “H-P7 (EWF). “L-
P (RINA) . “H- 17 R . “L-PF” (RIVEEED . “H-b. U7 GEHEATE, BEIN-1 WM, HE
FAFZED—AH0. 50, Z/D—AH0. 1We)  “H-b. I” G BIRAFHT, BB -1 Wi, e SF 2D —HH>0. 2Te,
£/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. INF471HE Unbalance calculation

(RS TP IE A R A S FRME R ZEED /S FHE*100%, 185 BEFSFAME N TAUEME, 2B E.

(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.

HURBUE(E Ue: 3 4 4 28 Ue MRS, SEH AP IE M 400V FI{FRIY 220V+PT, 100V FICERNY 5TVAPT.

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.

HURATE [ Te: 5A BXFRY 5AXCT, 1A PR 1ACT,

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

AP T BRI SHONE s, BN 20 IR 20%,

The parameter setting for the unblance is in the percentage form, such as 20 refers to 20%.
6.5 %mF2 <45 Programming Examples

g A 191 LAV AR B AT X 20 5 3 S R i B R SR e 00, SRR RS B AR IR I E 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.

e fEBRE R RUE, TR TN, WA TE UG S S 4% SET B EL 2 I SAVE/YES Ui, it
If 0 204 [ ZE R AN, 75 IR TR 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 SN ELEE SR fE 8 (CT ZZEL) How to Change Current Multiplier (CT Transformation Ratio)

MEARZS
Measuring
Status

1% SET &
y Press the SET button

PRASS

1% [0 Fr

v Press the Enter button

PASS
HH P

e S B AR U
i 1L 5 4% [0

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

Enter button.

v
5 3 5 A
" in
Press the left or right button el 2
Press the Enter button
In | awanm in
Link ’ l'l.l': |'Z

Press the left or right button

1% [0

Press the Enter button L
N

Sk A R B AL, e I 2R R in

| | InlE
Press the left or right button to change setting, then press n.uo

the Enter button to confirm it. a B a ’

12



6.5.2 #4mFEL4) Programming Cases

| 910 4 /SETRE
S| Pross ENTER
| /SET key
| filel % /SETHE
S| Pross ENTER
| /SET key
@ e b/
>~ Press up/right key o [ 4/SETEE g 217 % /SETHE
§ HseTHL ™| Press ENTER |"™3 | press ENTER
s Press SET key JSET key | = | /SET key
: ][
= <
O gz /serte | &
. |
= e =
= — =
e L— |
=
®o©
()
" =} °>J
Z_|F¢F = (]
g s3]
EER S 5 O | e /serie | &
g2z g g
. 1 LY S — 1,
§ llee = S| Press ENTER | ©
P ) | /SET key =
i ol | L L=
K = =i &=
i = = ~| 2
BB |83 ool [
. w n i 2
9% 8
o9 &
&

Press ENTER
/SET key

(=3
(=}
v | EEgsETR | O [mmasere | o
> = i
O | Press BNER | T | press NtER | S
/SET key |~ | /SET key =)
o~
<
M e /seTie | Q)
T 9
=2 e
(=}
- L
£ oy
£
=
4 2
@ || = .2
|z s
= iy b
E m _\\_‘ =1
|| 2 e
2 | 2 N
g & 25 . .
-9 & AGIK S 8
L ESETE
— Press ENTER key.
[@D) electric energy
:H: Press SET key a
©
- =3
7 § Pt v | s /sETR: %mmﬁf/smg =
> T
E § Press D | press ENTER | = | press iNtiR | S
ENTER key SET key || USET key | S
S
%’ fle 46 /SETE 2
8 Press ENTR | S
/SET key 3

13



7. BIf3ELZ Communication Connection

AR IR A 55 2 0 T RS485 3@ iRd% 11, 5% MODBUS-RTU W, & FhEd (s BT e iRk i b ALi%, B
W EAE— 2k kit bRl DARIN &4 208 128 MR, RMCGRI B s it il (Addr) , EIER (baud)
CIBGEUR- - Rrik=

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.

R R B I = SRR 2 H AL By COM2, BRIUZIEAH, COM2 5 1EH R, A LRI 838 1Rz
B i F, P 4 LAt 5 L PR R

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.

RUEAR AR AL B 2 (A VLA PE, BEEIEHEY 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.

HARFRL S I 7.6 Fror.

See 7.6 for specific connection case.
7.1 8417538 Transmitting Method

B REMEE R LTI JFRIF O AL, A BNV ML 1843286 I8 TS 22 10 27 4%, B 1N
By 8 AL (BN RAL e RIE) A BRI, 1 AME A, N E Ny Som R A B 2 frfs kAL,
M2y 11 Atk

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 BMWifg . Information Frame Format

Hudik AL Tiheny e X CRC 55
Address code | Function code Data zone CRC check code
1575 1598 n 27

1 byte 1 byte n byte(s) 2 bytes

Motk HbHERDEMU FFURES oy, — AN (8 A HEWIRG) 4L, I 0~255, 7E PZ AR A AH
FY 1~247, e hE R . SXEEAIARED T 0 P 48 € O 2 m B O, 123 ok B 5 A I BN L8R .«
A2 e 2 kb SR ME— Y, AU Sk B A A Wi B Tz A . 2 R IE [ — S R
M 7 (10 AT A1k 5080 158 25 1 EALIIE 65 280 11 5 22 AT 3 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.

TheenS: DhRehd Uk 7 # T- 0k B L Om AT A D Re . TRV T RIIBCR - B ThEERS, LA EAIRIE
SXFIRE -

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.

g 7E X 238
Function Definition Operation
BEHUE T A7 A PAF— DA A A7 B 2 1 e
03H/04H Data reading Obtaining the current binary value of one or more
register registers.
TE 2 %5 17 as BT HERIE S — RV 2 AT
10H Preset Set the binary value into a series of
multi-register multi-register

B X Bl XA 1 28 sim BAT A 2 D 6 P 7 2 ) 0 o 24 i i 2 25 360 P SR B B RO B o X BB (K
ARG EHUE . S H B ECE W B BIa: DhRehd 5 R4 i — A 24748, Hs DX U 75 2L B IS 25 A7 48 T
6 R A DA B, YRR AR IR R AR U R SRR ML 18] RS A [R] P9 28 1 P AN [

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 8t : HHRALS: (CRC) K HMAF1, BF 17— 16 LAy @ HIE. CRC{H t &t s iH 5 ok,
SR BRI ol b, BRSO £ TR R USCEOHE B BT CRC B, AR5 5 EEIN CRC 3 AT L, dnSfix
PIMEASE, AR T HHR.

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.

H p—™ CRC HIFFEN: The procedure to generate a CRC

av TE—A 16 (L2175 OFFFFH (4 1), FRZ M CRC %17 a%.

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

b fEEE I S — 1T 8 ALt CRC A fFas h MR T AT R elig 58, 45 RA7 Al CRC H 77 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 HF CRC ar A — L, HmfisHEL 0, HARALAS H IR .
Shift the CRC register right a bit and fill the MSB with 0 and take out the LSB for checking.
AV ISR BARAL N 0, A HE =280 CF — KRB AL WRIRARAL Y 1, K CRC A5 A& 5 — A FIBL A4 [E %€ 15 (0A00 1H)

15



BT R BB 5.
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).

ev HEHBMEINPET 8 AL, XFEALILTE | —A 5 BEM )\ L.

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

£. EEH 2 BRI 5 PRE T —A)\GL, HBIFTA K7 AR

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

g+ W& CRC ArfF a5 B HLE CRC HIMH

Finally, the CRC register value becomes the CRC value.
PEAM AT —Rh R T A% T 5 CRC (5%, B 2 By R TSI PR, (EE 3RS 7 BRI 2 18], 1%
THEMAEAERCR, THS R BR
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 HRERS &/ Function Code Introduction

7.3.1 IhEERS 03H 8k 04H: i%£EFF8F Function Code 03H or 04H: Reading Register

LEThRESCVF P 3RS e s R S IE R B X RS S8 B8 RIEEE D BOCH BRI, (EARERE
SE S AETE ] .
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.

TR 01 5 MHLEE 3 S RERIEEAL S CHdlaih &3k 5 A 2 4~595) UAB. UBC. UCA,
Ferb UAB stk Jy 0028H, UBC Fy3ihl >y 0029H, UCA i’y 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.

Py pEY EIREPSE
FHLKIiE Sent by master n MM [F] Feedback by slave Feedback
Sent message
message
b5 Address code 01H b5 Address code 01H
Ihfehd Function code 03H Ihfehd Function code 03H
B UB 00H T Bytes 06H
Py TR A M ! ST
Start address 1B 28H PR )] k
i 217 SRR o Undefined
, = I, Register data N NEHE
AR =71 UB 00H K775 LB .
Nuab ¢ Undefined
umber o
. s \ . I ANEME
registers K= LB 03H HAE R =57 UB )
Recister dat Undefined
— - egister data -
CRC 5 1% fIKF97 LB 85H 575 LB e

16



CRC check code Undefined
. ANEE
=7 UB C3H =T UB

o AR o Undefined

Register data ANEH

F3 LB

frRs Undefined

. ANEE

N K== LB }

CRC 54 Undefined

Register data FE— ANEH
R Undefined

7.3.2 THEERS 10H: %1785 Function Code 10H: Writing Register

ThRERD 10H RvFH PR 2N T8N, ZAERTD RGESH. T RERMERESETTHILTh TS5 A
FH— R Z AT LS A 16 A~ (32 779) #idfi .

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.

N B TUE sk 01 AR e T S B Do L. JT IR RN /i RS FR /R 97 A7 4 ki J90022H,  289-12
fr X RiDI1-D14, #513-14475J]%F %D01-DO2.

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 D01-D02 respectively.

s A IR EAE
FHL K% Sent by master MM [F] Feedback by slave Feedback
Sent message
message
HihkEf Address code 01H HikiS Address code 01H
DyHEMS Function code 10H THERY Function code 10H
IR 7 UB 00H fLlf 51 UB 00H
Start address K715 LB 221 Start address | K75 LB 22H
AR 51 UB 00H AR 51 UB 00H
Register number K== LB 01H Register number | {&=¢7 LB 01H
5% Byte number 02H CRC #5615 K715 LB AlH
0022H 5 5 N ¥ 5 =TS UB 10H CRC check code B UB C3H
0022H data to be written | {K=%T LB 00H
CRC 2556 h4 719 LB ADH
CRC check code BT UB 12H

7.4 BN 4T Communication Application Details
ACRAE VI X I R R RE4T T 48— R, F P AR N T Ao 4 m] DA S RE U L 2245 | RS TRE -

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 FFREHANHIE Switch Input and Output
PCRIFREIMA AR TR AT RAESIA TR, SCRNEEC&+5V 1 TAE R, TTASMBHE . o
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A BT, AXRAM BRI IOIRA,  [RIN AT DUl A R I8 1 SEBLE AR AL Th aE, BRI “3E(5 7 Thfg.

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.

PRI E R gk A s, rEd B E] GEEAMMITA: 1 BTk 20 Bkebfidk)
SCHL SR DhRe, AT DURYE & P ZR S R A E DR (Cnid iR, KRB .

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:1l.level triggering 2. Pulse triggering) to realize
“remote control” function but also realize corresponding alarm function upon customer’ s request
(such as overcurrent, undervoltage).

13 5 o B N A HURH 5 A0 IRt bl v 00220, 5 S B N\ i HH 6 R e R A0 R

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
D02 | DOL | DI4 | DI3 | DI2 | DI1 | f*% Reserved

7.5 @ifl {1k R (MODBUS-RTU ##1%) Communication Address List (MODBUS-RTU Protocol)

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

. 5 R i .
Hidik ZH e i Bm A i
R/W FUEVEE Number range
Address Parameters ) Data type Remarks
attribute
(R
0000H Protective R/W 0001-9999 word
password
. JE T A hE
0001H 775 .
Communication R/W 0001-0247
0001H UB
address word
000 1H {515 T I R R 0-3: 38400, 19200. 9600.
0001H LB Baud rate 4800bps
I ®XSH, BILEHPAPS5m4
=2 Factor rameters.
00021 PR R actory parameters vord
Reserved Users are not allowed to
write an order.
PT AZ Ltk
PT
0003H ) R/W 1-9999 word
transformation
ratio
CT A2 L
CT
0004H ] R/W 1-9999 word
transformation
ratio

18



XS4, LR Sa4
0005H—0021H {588 R Factory parameters. psers vord
Reserved are not allowed to write an
order.
TFOC B N i
0022H K& R/W W 7.3.2 d
Switch 1/0 AL or
status
TRE 1 AL/
0061H U R 0-65535 word 1 bit decimal
is reserved
0062H~0063H | {#F4 Reserved R word
TRE 2 fr/NE
0064H I R 0-65535 word 2 bit decimal
is reserved
0065H~0066H | {#F4 Reserved R word
fRE 3 A/
H, B9 KW
0067H P R -32760—+32760 word 3 bit decimal
is reserved
KW
0068H~006AH {558 Reserved R word
fRE 3 A/
H, BAN
006BH1 Q R ~32760—+32760 word M
3 bit decimal
is reserved
KVar
006CH~006EH | {#*F4 Reserved R word
fRE 3 A/
H, BAN
006FH S R 0—65535 word . KVA.
3 bit decimal
is reserved
KVA
0070H~0072H | f#*F4 Reserved R word
TREA 2 hr/NEL
0073H PF R 0-100 word 2 bit decimal
is reserved
0074H~0076H | f*F4 Reserved R word
TRER 2 hr/Ng
0077H F R 4500-6500 2 bit decimal
is reserved
0078H~007AH | f#*F4 Reserved
PAF N BEHIER Energy adress list below
0047H~0048H B e R 0-99999999999 Float oM

Absorbing active energy

19
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T T o Rel . #V_’ rll o

o0gn—ooauy | TTICAIBEE Releasing | 0-99999999999 | Float | _ _ -lRAE
active energy Primary energy

R — YA E

004BH~004CH R R 0-99999999999 Float b
Reactive energy Primary energy

/H:"i L L“'*C iti #V—, rl| 2

o0aDi—ooapi | AR Capacitive | g 0-99999999999 | Float | _ _ -orRAE
reactive energy Primary energy

7.6 B IELLSLf5 Communication Connection Cases
*

FiB a9 &R =14 T B Pr~: The communication connection cases are shown as below:

g BllBARREEA

&1 Correct connection mode: Communication cable shielding layer is connected with ground.
Figure 1 1# ACR 2# ACR 32# ACR
<9 (o <9 |m glm
> b >
OB BB
_ 212322 21[23]22 21[23[22] +°V R
2 legsGnot— l l l +5VGnd
fr8| 485A | 1 [ ] mL,Jé
H5| 4858 = — o
= D SRR FREEAL
Three—core shielded line/shielding layer is
connected with ground.
) FHEEA=: BNSEREEEAN ‘ ‘ ,
) S Correct connection mode: Communication cable shielding layer is connected with ground.
Figure 2 1% ACR 2% _ACR 2% ACR
<[S|m < |(Q|m < |9 |m
> > >
SO e
21123|22 21]23[22 21]23|22
L+2Jas5GND
5[ zeon 7
o - -
i e 1 POOOC_IT =
IS Rk E A
Two-core shielded line/ shielding layer is
connected with ground.
EfELRR: BlSARREEASMERA TR AL )
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 32 ACR
52|18 clz|8 512(8
2|8|2 28|g| 2(8|2
21123122 21[23[22 2112322
FElag5GND) | l |
o3| 485A ] _ L i B
2| 4858 PO - - .
ARG AR
Two-core shielded line/shielding layer
connecting with ground is forbidden.
BRI BB RRUEE485GND o
&4 Incorrect connection mode: Communication cable shielding layer
Figure 4 is connected with 485GND
1# ACR 2# ACR 32# ACR
<|S|o <[S|@ <|S|a
>< 8132 |33]g - |8f3)8
_ 21]23|22 21[23|22 21]23[22
E2J485GND l I |
- 4 -
firs| 4854 [ | ]
E| 858 PO 4 -
I BoREs FREEAY

Two-core shielded line/ shielding layer is
connected with ground.
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Headquarter: Acrel Co., Ltd.

Hohk: b 5 E X 2RI 253 5

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

Tel.: (86)021-69158300 69158301 69158302

fEH: (86)021-69158303

Fax: (86)021-69158303

JIk %% #4&k: 800-820-6632

Customer service hotline: 800-820-6632

MAk: www. acrel. cn

Website:www. acrel. cn

ME#: ACRELOO1@vip. 163. com

Email: ACRELOO1@vip. 163. com

HEgw: 201801

Postal code: 201801

Az VL5 2 R A G A PR A A

Manufacture base: Jiangsu Acrel Electric Appliance Manufacturing Co., Ltd.
Hudik: VLR R R ETIE AR RS 5

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

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

Mg : 214405

Postal code: 214405

M4 : JY-ACRELOO1@vip. 163. com

Email:JY-ACRELOO1@vip. 163. com
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