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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. #EiA 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
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.
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T EREER S, D10-D10m, 80A;
D24~ D24mm, 200A:

10R—5h e
ACRZRFE S 3R

D16-@16mm, 120A
D36-D36mm, 300A

E-HLAH E-Single-phase

T-48E I O 2 H s T-External open current transformer

H O H kg A5 Open current transformer model:
10R-S:5h A IOR—Rail—-type installation

ACR Z 5| 28 F, 1A R ACR series grid electrical instruments

FEERINEE Product Function

I f& %5 P Function

il

il

W
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Measurement

Parameters

A 5 Model
ACR10R-DxxTE
B HA Single—phase current [ |
B HL & Single—phase voltage [ ]
B CEIhIhE.
TR I ZF) =
Single—-phase (active power, reactive
power, power factor)
HLAH
CEThHRE. CUIHRE
Three—phase (active energy, reactive u
energy)

1. “W” NFRECThAE, PAEACERARAD 1 H% RS485 iH Il
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Note:1. “B” refers to standard function, the standard configuration for above instruments is 1 channel

RS485 communication

4. ¥ARESH Technical Parameters

FARZH ~ .
f8¥r Indicators
Technical parameters
o 2% HA
Grid Single—phase,
45~65Hz

HZ Frequency

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

A 12 EEUEME GEZD . 2 MEUEMERFSE 1

V;TTj;e Overload: 1.2 times the rated voltage (continuous); 2 times the rated
voltage lasting for 1 second
TN Dike:  /MF0.2VA
Input Power consumption: less then 0.2VA
HEAE: 10A, 20A, 40A, 80A, 120A, 200A &5 (EA L= HFF)
Rated current: 10A, 20A, 40A, 80A, 120A, 200A etc. (for details see product
specifications)
LI A 12 EUEM GEZD ;10 HUEMERFSE 1
Current Overload: 1.2 times the rated current(continuous);10 times the rated
current lasting for 1 second
Tide:  /hT 0.2VA
Power consumption: less then 0.2VA
il ikl RS485 #1 . Modbus—RTU
Communication RS485 interface, Modbus—RTU
Output

7R Display

LCD

Measurement precision

IERE L

. 0.2 %%, B, IhE. AIHAE: 0.5 %%, #% 0.01Hz. LIhHAE: 124

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

frequency, Reactive energy: 1 level

Power supply

HLJA

AC85~265V B DC100~350V; IHFE<<10VA
AC85~265V or DC100~350V; power consumption <<10VA

At
Safety

AR &
Power frequency
withstand

voltage

HJR// // BRI N/ / U B ARG TR ] AC2KV Imin;
YR, HIA . HER AP Z 6] 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.




“ 2 i

Insulating

resistor

BINS H IR XITHLFE>100MQ  Input, output terminal to housing >100MQ

IF1E Environment

TAERRSE: —10°C~+55°C; fifffilfE: —20C~+70°C
Working temperature: —10°C~+55°C ;storage temperature: —20°C~+70°C
FHXTIRRE: B%~95% Adids; WFikmiE: <2500m

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

5. ZZE Installation

5.1 SMERZRZER~F (#42: mm) Overall and Installation Dimensions (Unit: mm)

]
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5.2 AFORE SR ~T (#£4%: mm) Open Current Transformer’s Dimension (Unit mm)
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5.3 L3 753% Installation Method

1B CFD

Hfi kI

Bkl G

Installation Method of the Open Current Transformer Close

w7 A A Close according to the arrow direction
ER CFD Positive (White)

ik () Negative (Black)

FELIL T 17] Current direction

5. 432753k Connection Mode

(GE: S OCRFE FRLEA -5, PUCGRFER EIR B9

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

WRIEAF BT ZER, HEREAE R R a0 A\ S JE N PR 6 22 DL A2 AR 0 L UOVE AR 22 A PR

UA U\I Ir\* IA UA U\I Ir\* IA
114 516 114 516
* *
msef | o) msef | () a2 |
E Tk &%
] } ] A B
kl STEJS2 kl ST®JS) RS485 RS4853E T,
FAHICT BFEIPT, 1CT
Single-phase 1CT Single-phase 1PT, 1CT RS485 communication

e BB RES 2 HEF AT AT 0. 5A B 3A;
It is recommended to use 0.5A or 3A for the fuse in the connection diagram;
RS485 18 iHiiy 42 n] LAk H RJ45 BESkmi# et 1, — &k —.

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



6. wWIZTS5IFEH Programming and Use
6.1 EHi%AA Panel Description

HAcre” s R ¥ A
con] Run  (Ztf1) PE TSy / ICRIEH BT
Com (£ IR IE I / b T ORAS
s RP OB | MEAE | s /
i — e / Sulttnd /
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 1£$##INEE1RAA Button Function Description
PRI E WAL B MUY FN 4L SET 4

The five buttons of the instrument are FN button,

N o SRRk

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

i ZA BT RER AL The button function is not yet available
FN button
MERXT, XN, PERIRRMAN S PASS, MAIEFMEIE, "X
BCERHAT AR RCE s AR, TR b — 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




MERECT, AT IR RIH ;

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

A AT, T U R 2 5 s A LA ) g
In the programming mode, it is used to switch menus of the same level or reduce
the units.
MERHXT, TEEMHRSH, AEILER3ER,
In the measurement mode, it can be used to see relevant parameters. For details,
see the display menu;

> i N A g 1
AT, T UG [R) 2 i 5 s A Rr A g 19 e
In the programming mode, it is used to switch menus of the same level or increase
the units.

o mAeia T, TSRl H R FE A S BRSSO .

Enter button

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

and the modification of parameters

p £

ASBEER oot r, AT E S

buttontEnter In the programming mode, the combination is used to reduce hundreds
button

>R . e

g, ZAARAH T A

buttontEnter In the programming mode, the combination is used to increase hundreds

button

6.3 #1Ei%FA Operation Instructions

B ik b ik
Jfﬁ‘ﬁ% 7NN
HoRENE
Hh EEd @i%“““‘ijfﬁlﬁ
WD ||| TR || oD | WalicEuege || o> | BUECTHRE || > || JRCEIRA
5 FoREH
g )| A ﬁ»*ﬁﬁ kit -
BIa T ERE BHCTFRE
CENEN Voltage
ER/ Current
B Frequency
H )TN Active power
ToIThER Reactive power

7




RIS

Apparent power

PPN S Power factor

WU Th HELRE Absorb active energy

BT T HRE Inductive reactive energy
HREIRE Switch status

FREHA Switch input

o &5 H Switch output

BERCE DR Release active energy

HE TR Capacitive reactive energy
ﬁ?iliﬁi Press ¥ button

6.4 lRIZHE

Programming Menu

6.4.1 (LRIBRAMIEIE General Programming Menu

]

1" level menu

BB SR

nd
2" level menu

B

rd
3" level menu

B

Description

545

d {57

FHLE N ERER:, N E3EI T
Selection for start—up picture

without auto page turning

{odE

0-9999

FE (WIEERS 0001)
Password setting

(initial password 0001)

[ IrE

HLREIE &, 15 FRY)27R OK
OK is displayed when energy cleared
of f

Err

Rk gkt

Abnormal data statistics

Li nE

1P2L, 3P3L. 3P4L

B 7 CRAH . =M= 28, —AHDUZR)
Connection mode (single—phase

three—phase three—-wire, three—phase

four—wire)
i_1i H N HL Ve
(I A7 100. 400

Input voltage range

in |

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

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

please see product

WONHERLER CH P AR
Input current scope (not for user

operation)




specifications)

InPE

0-9999

HL IS 8

Voltage multiplier

inl £

0-9999

LA

Current multiplier

Addr

1-247

pliTREIB: kI

Communication address

bARUd

4800. 9600+ 19200 38400

s

Communication baul rate

bub
nod€E

None/2bit/odd/even

HAE R
Communication mode
(R 2 FrfFIbfr. AR HRER)
(no parity, 2 stop bit, odd parity,

even parity)

do

do!

dod

FRERHRE
Switch output setting
(FENL6.4.2) (see 6.4.2)

10
d

di i

di ¢

TFRER AR E

Switch input setting

6.42 I EMHIEMAYSEE Additional Menu with Switch Output

R CER R gk A, ARy 1. R C“SEL” BEARET) ¢ 2. BEENy
A C“SEL” JE#HY “0. do” , Bk “dLy” BEOY 0 NPy, BEIETN, do Sh{F)E B & 1 i)

H )

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

When “dLy”

“SEL” wH¥EE DO 2k,

“O‘ dO”

and level output for zero “dLy” .

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

“0. do” F i ETEN] (LRI dly WE N 0 ft v, BN

ke J7sG R dly WEN 2, WaE 2 HWESWIT) , HARDGREES (LTFRD

Set Do output type in the “SEL”

“O‘ dO”

usually refers to communication control (if

113 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” NRZEIER] (RN HEREANRE N 0 Bk TH0R8), HH 28854 DO IR Bk b el iP5 H 3D

“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” NAENIEHBCE




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

“AL.Hi” AR EEUE % E ORI E &K 9999)

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

(BLE 3 MBS EER S RENR, SR g/ hud. Bl A 220V 100A/5A, =YL, T 100%P &
A 220%100%3=66kW. U1 100%Th 3 I ml e, 90%iR [, “AL.Hi” HL 66. 00, “bAnd” HX 6. 00 100%H I &,
95%iR A, “AL.Hi” FIHL 220.0, “bAnd” HY 11.0; 100%HLJ B %, 95%i&[Hl, “AL.Hi” ATHL 100.0, “bAnd”
HU5.0)

(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

alarm for 100% voltage, return for 95% voltage, the

“AL.Hi”

“AL.Hi”

11.0. If high alarm for 100% current, return for 95% current, the

“bAnd”

to 5.0)

“In.=0” ME5 N 0 BHZE RVHEIRE, Lo.on ffifE, Lo.of 2E1k

“In.=0" refers to whether low alarm is allowed if the signal

can be set to 66. 00, the

“bAnd”

can be set to 220.0, the
“AL.Hi”

is 0. Lo. on enable it and Lo. of

disable it.
01 02 | 03 04 05 06 07 08
UA | UB | UC ZAHAH R e fE UAB UBC UCA ZAHER B E
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 A
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 M
Q total S total
25 | 26 | 27 28 29 30 31
PFA | PFB | PFC PF F FH R AN P HL AN T4
Unbalanced voltage Unbalanced current
=#H Three—phase
01 |02 [ 03 |04 |05 |06 |07
U I P Q S PF | F
¥l Single-phase
e L M XX BEFRR: SREN A=A RKE, IRy A R ME .

10

to 6.00. If high
“bAnd”

can be set to 100.0, the




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 M DO W ¥ “32.FL” LA EThfe, WEJE PR “SEL” (ThRed#) . “dly” GErP) |
“H- U7 (&) . “L- U7 (REHE) . “H-F7 @8i%F) . “L-F7 (KHF) . “H-P” (%), “L-
P (RIJFE) . “H- 17 LR . “L-PF” (RIVFEFFD . “H-b. U7 GLHEAVA, WEN-1 Wi, HE
FAEEAD—HH>0. 50e, Z/A—AH0. 1Ue) + “H-b. I” G HLIRA P, BB N-1 Wi, FIEFKMED—HH>0. 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<0.011e)

3. NP1 Unbalance calculation

A FME R R E S T MER ZED /S PRME*100%, WS8R ME /N THE L, HBEAEueE.

(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.

HURHUE (B Ue: 34 4 £ Ue WAL, SEHPBIERK 400V HIXERA 220V+PT, 100V KI4LFRIY 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.

HIRAIE (A Te: BA XA BAXCT, 1A AR 1A*CT.

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

A E T B MSEONE g, ik E N 20 LR 20%.

The parameter setting for the unblance is in the percentage form, such as 20 refers to 20%.
6.5 4mFE~ Programming Examples

SR LR BT S A AR o (O, AR AR RS
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 EREBERETERSE, TAZ R AT, TSR IESE S % SET S BRI SAVE/YES T, it
I 25T [Pl ZE B AN, 75 DU B B TE K

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 AL R EE(CT ZEk) How to Change Current Multiplier (CT Transformation Ratio)

MR
Measuring
Status

1% SET f#
y Press the SET button

PASS

l@@i%

Press the Enter button

PASS
aade

2 e B B BB U D,
) LA ] 2

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

Enter button.

A\ 4
5 3 S o Ie Bk A B

y

in

Press the left or right button .
& l@@i%

Press the Enter button

In | s In
Lrnk InlE

Press the left or right button

1% [0l R

Press the Enter button

e Y B A, e RS R A in

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

the Enter button to confirm it. ﬂ 0 a ,

12



6.5.2 4R 3L Programming Cases

| $le 2 /sE T
e
—
" | 4%l % /SETHE
S| Press ENTER
| /SET key
%) X
A A
= Press an/Tigh oy - I /SETE G:') 04 /SETHE
E JSETHE | Press ENTER |*™3| press ENTER
= Pross SET hoy JSET key || /SET key
: ][
= S
O |l /serie | &
. — i
bt = S
® — =]
& -
—a
®©
¢ o :H: —
" o =
g”a g8 = 2
2E s 7 A g
& b 8 = i~ . i
& o ° e ENTER | ©
oK =T = [=3
SX |2 s 5 = /SET key S
s‘i pa > % s‘i i) B
B ||== RS
= 3‘*{ E = T %
=z |58 3
5 = n B a
w n 8
w o 3
g2 &~
[aBgyaB)
o) [=)
'8 (=)
e | EEEsEE | O g s | o
_ o 55 i
g QO | Press ENTER Press ENTER | S
g O e ey | R
) ][ —
e
M | gz /seree | Q
Cle— 7
E Press ENTER é
/SET key 3
-
[} )
= £
B2 i
=1L E
2R = .~
= RIS
q z >l &
- )
2| 2| 4 —
& & B s
& FESETIEE
— Press ENTER key
(@] electric energy
Press SET key a
2 g
| <] e v | EEE/sETE | O g serie | S
w2 | < =3 w2 T
E i Pross U2 | Press ENTER P3| pross ovtir | ©
ENTER key /9 A S
R
] &
o] @
&} =
O SET key S

13



7. Bifl¥ELZ Communication Connection

AR AT AB XU T RS485 @ INEE 1, SRHI MODBUS-RTU Wi, - Fi%da (s By m 7@ Ntk bk, 3
W B AE— 22k L AT DLRJ N e 2 0k 128 MR, BRI AT ICE Hod bl (Addr) , @IHEZ (baud)
CIBGEURZ S hrikE

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.

T TR A WA P =0 R AR 470 42 AL By COM2, BRAZHE M, COM2 AE1EFRHh, A Sy B A A
25 50 R, P L At R PR A AR

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.

REUWRR N Av B Z A INVC RS RH,  PRABTEEY 120 Q@ ~10k Q 6

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

HARBZ I 7. 6 .

See 7.6 for specific connection case
7.1 {87518 Transmitting Method

a5 R R AT, LA RN, FE BN MWL AL A E TR B 10 e s s, B 1 AN
B 8 MNEHENT (/MR RIS KIZ)  Tor BRI 1 AMFIEAL, e BN S BRI 5l 2 A A,
M 11 A% e

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 IEBWitg . Information Frame Format

Hotik A hfend HHEIX CRC 255
Address code | Function code Data zone CRC check code
1595 1595 n 2 T

1 byte 1 byte n byte(s) 2 bytes

HotbAD:  HHERDE WU FF AR Sy, th— AT (8 A kRS gk, +dklch 0~255, 7E PZ AR HAE
F 1~247, He bR B o X BRI ARIA T P e 1 2 B 4% (Rt , 12 S BRISOR B 5 A E I LR
Tt B % (P R 2B ME— 1, AR -1k B (9 28 ity 2 e AL 7 7 izt bk (R 0 . 2 280 3K [B] — /N R
M 7 FR) KL B T 2 U 1 AL & A 1E 5 AT IR .

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.

ThRerd: DhRetd 5 VF 74T BN & amP AT AP, FRINM T RN BIMThEE, ML EAIE
SCMTfE

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.

D 7E X #AE
Function Definition Operation
PEHU A AR RAF— A ZF AR I AT
03H/04H Data reading Obtaining the current binary value of one or more
register registers.
TiE 2 T 17 ds BOE ZRERIE ] — RV 2 A Aras
10H Preset Set the binary value into a series of
multi-register multi-register

Bl X Bl XA T i AT R 52 T RE T 5 X HE s i 8 A I R AR B s . XS B A
AREEHUA . BB B . Fla: DhRetd s Urmi i — D2 rds, B XU 75 248 W AN 27 A7 28 0T
96 R Z DA, R PR bk RSO A HE SRR AN ML TR (R AN [ 3 8 A i A [

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 Zdefih: EERILES: (CRC) 35 A1, A% 7 —A 16 frf) i hME . CRC B difL i it 5 ik,
SR BN BB R b, BRSOk TR BRI B TS CRC A, AR5 SRR CRC 3k FE AT LU, aniix
PIMEAAESE, B T F iR

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 Bli—A™ CRC BIIRFEN: The procedure to generate a CRC

av THE AN 16 (L2745 OFFFFH (4 1) , FRZN CRC F A7

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

b SEHEAE WIS — DT 8 f25 CRC ZRAEas PR AT S Bis 58, 45547 0] CRC 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 FFAEd AR —A0r, HmfIHLL 0, BARALRS Al .

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

d ISR ARG 0, R =B CF—IRBEAL s WIERIRARGLY 1,45 CRC % f7as 5 — N H U 1 [ {E (0A00 LH)D

15



BEAT R BIS S .
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 EEBIBMEIBEET] 8 F AL, XFEALETE T — 58 B\ L.

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

£ EEH 2 DR 5 PRMET A\, BRI K7 IR

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

g % CRC A4S MIMEALZ CRC IIME .

Finally, the CRC register value becomes the CRC value.
BEAMEA — P H TS A5 CRC BTk, "R T s mUR T BB TR, (B SR 5 BRI A5 A], 1%
TIRMCAEANEBER , TS C 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 IWEERE &/ Function Code Introduction

7.3.1 THEERS 03H 2k 04H: 1EZH 783 Function Code 03H or 04H: Reading Register

BEThRE FLVEHI P 3RS B & R S R HHE KRGS BN —IRER IR N BA RS, (HAREH H
SE SR hEFE B 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

N TR 01 T MBLEE 3 ARSI FEAK S Bl b &Mk 5 2 575D UABL UBC. UCA,
Forpr UAB (st 7y 0028H, UBC sl 0029H, UCA Fdht >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.

s B REMEE
FHLKIE Sent by master m MALiR[A] Feedback by slave Feedback
Sent message
message
HudikAY Address code 01H HudikAY Address code 01H
IhEEHS Function code 03H IhEEHS Function code 03H
& UB 00H FI54 Bytes 06H
i By Sl
Start address =3 1B 28H p=n il )] A
S TAF e B A Undefined
gt - Register data . e
AR ST UB 00H fik#715 LB .
Nub ¢ Undefined
umber o -
- RSN 5z g B 2 e Z:ﬁ’fﬁ_
registers {IRFTT7 LB 03H FALEEEIE =% UB )
Register dat Undefined
— — egister data — :
CRC F50AY {577 LB 85H 575 LB AR

16



CRC check code Undefined
can o meww |l
FALEEEIE Undefined
A EE
Undefined
A EE
CRC 256615 Undefined
Register data ANEE
Undefined

g
o\
of
&

Register data

7.3.2 IhEERS 10H: EZ&F7E2% Function Code 10H: Writing Register

ThEERS 10H Rvrf T R 2N FAASMNE, ZOERP RGSH. TP REMLRSETHEIIR S S .
FH—xEmEZ T LLE N 16 A (32 F797) Hidfs .

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 T AR T Ml 0 AR A T Ok B Do . TR ORI N /i IR SR R B AR AR bl Jy0022H,  559-12
A% RDI1-DI4, 5131447 53 5l % K2D01-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.

Rk i
FHLKIi% Sent by master MALiR[A] Feedback by slave Feedback
Sent message
message
HuhEAS Address code 01H HuhEAS Address code 01H
IhfElS Function code 10H IhfERS Function code 10H
E iR =T UB 00H 4 Hh T UB 00H
Start address R~ LB 22H Start address R~ LB 22H
AR =1 UB 00H AR -1 UB 00H
Register number R~ LB 01H Register number | {&=£7 LB 01H
FH ¥ Byte number 02H CRC #5605 K75 LB A1H
0022H 5 5 AN HiHfa 771 UB 10H CRC check code | &7 UB C3H
0022H data to be written | K77 LB 00H
CRC 2465 K777 LB ADH
CRC check code BT UB 12H

7.4 BN AT Communication Application Details
ACRAE VT @ T I R 3T T G — R, AR R T A 2H o] D5 S SR I L B AE L A 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 FREWMANBYE Switch Input and Output
IR R BN R T ARG SHA T, CERNEELA&A+5V [ TAERIE, TTASMNHBAE R . oM
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MG BTN, SCRAHS R TT IORAS,  [RINA] DL R s R O S AR A s T R, B “RE(E 7 ThRe.

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.

ICRIFRER gk i ds st , i B LR s GEEAMMIT L BTk 20 Bkt fidk)
SCEL “RERET DhRE, ] DIARIE R S BOR SCHUAH R R E DR (g, 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)

AR 5 FF w5 R TR EE Sy 0022H, 5 i N AR RO 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

D02 | DO1 | DI4 | DI3 | DI2 | DIl | %% Reserved

7.5 1Bl {3 3R (MODBUS-RTU 1#+8) Communication Address List (MODBUS-RTU Protocol)

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

i S R s §
Huht ZH I A E/ it H/iE
R/W FEJEE Number range
Address Parameters ) Data type Remarks
attribute
TRy
0000H Protective R/W 0001-9999 word
password
. 8 T
0001H E Ty
BT Communication | RAW 0001-0247
0001H UB
address word
000 1H K771 SGIRTIV TR /W 0-3: 38400. 19200. 9600.
0001H LB Baud rate 4800bps
%8, EILEHP564
0002 155 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 ¢ Lk
CT
0004H ] R/W 1-9999 word
transformatio
n ratio

18



o " xZZH, KR Sed
0005H~0021H R Factory parameters. Users are word
Reserved )
not allowed to write an order.
TFRE RN
0022H Switch 1/0 R/W W7.3.2 word
status
TREA 1 A/
0061H U R 0-65535 word 1 bit decimal
is reserved
0062H~0063H | & Reserved R word
TR 2 A/
0064H 1 R 0-65535 word 2 bit decimal
is reserved
0065H~0066H | & Reserved R word
TRBH 361N
FLA7 Y KW
0067H p R -32760—+32760 word 3 bit decimal
is reserved
KW
0068H~006AH | & Reserved R word
TRBE 361N
AN KVar
006BH Q R -32760—+32760 word 3 bit decimal
is reserved
KVar
006CH~006EH | & Reserved R word
TRBE 360N
BN KVA
006FH S R 0—65535 word 3 bit decimal
is reserved
KVA
0070H~0072H | & Reserved R word
TR 2 fr/NE
0073H PF R 0-100 word 2 bit decimal
is reserved
0074H~0076H | {&* ¥ Reserved R word
TR 2 A/
0077H F R 4500-6500 2 bit decimal
is reserved
0078H~007AH | & Reserved
DL N Ee bR Energy adress list below
WA T L RE — K E e
0047H~0048H Absorbing active R 0-99999999999 Float Primary
energy energy
0049H~004AH *§Ek%§2bqiﬁ? R 0-99999999999 Float **@?@Uﬁiﬁ%
Releasing active Primary
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energy energy
; — IR RE
Rt T T H A o
004BH~004CH ) R 0-99999999999 Float Primary
Reactive energy
energy
BT HLRE — IR RE
004DH~004EH Capacitive R 0-99999999999 Float Primary
reactive energy energy

7.6 B FELZLSLH Communication Connection Cases

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

EEE=: BlEREREREAL

B Correct connection mode: Communication cable shielding layer is connected with ground.
Figure 1 T# ACR 2% _ACR 30% ACR
< (S| <|S|m < (g
62w S(2|el|. 620 o
\/ 2188 [B[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 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 2% ACR
<|9m <|(9|m < |9 |m
\/ 2(3l2|  |8|3l&] 213|2
< |O|< <T|O|< Q<
21]23|22 21]23[22 21[23| 22
LE|4856ND| J
L e - i
#l5| 485B ] ] " N
ISR R EEAl
~  Two-core shielded line/ shielding layer is
connected with ground.
Efgsrs: BESRRERASMETAFEMEAY A
orrect connection mode: Communication cable shielding layer is connected wit
C de: C ble shielding | d with
&3 sharing earth, but connection ground simultaneously is not allowable.
Figure 3 1#_ACR 2%_ACR 30# ACR
N N o
51218 51218 . 51218
e|ole &lo|® §|0|®
_ 21]23|22 21| 23[22 21[23]22
FEl485GND | l |
frs| 4854 |- - L | >
| | POOOC ] = "
WSRBRS RkEE IR
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 s 1POOOC I

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

Huhk: LT E X H SR 253 5

Add. :253 Yulu Rd., Jiading District, Shanghai, China
FH1E: (86)021-69158300 69158301 69158302

Tel.: (86)021-69158300 69158301 69158302

fEE: (86)021-69158303
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Add. : Dongmeng Road 5, Nanzha Street, Jiangyin City
LS (f53) : (86)0510-86179970

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

Mg : 214405

Postal code: 214405

HE4H: JY-ACRELOO1@vip. 163. com
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