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1 &4} Introduction
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| PiSS ¢

AMC72L-E4: 2 & DI. 2 % DO;
AMC96L-E4: 4 % DI. 1 # DO.

2 3 ARK$5FR Technical indexes

AMC72(96)L-E4 is an economical and practical,
intelligent electricity collection and control device for
collecting, monitoring and controlling the electrical

parameters.

B Electrical measurement:
Phase voltage, line voltage and phase current
Split-phase active power and total active power
Split-phase reactive power and total reactive power
Split-phase apparent power and total apparent power
Split power factor and total power factor
Four-quadrant energy

B Switching inputs and outputs:

AMC72L-E4 : 2 switching inputs, 2 switching
outputs;

AMCOI6L-E4: 4 switching inputs, 1 switching output

BARSH

Technical parameters

FE#7 Indexes

Switch input

A 2% A AHDUZR
Network Three-phase three-wire. three-phase four-wire
10~230V A&
5 10~230V phase voltage
Measuring range 15~400V ZEH &
Ik 15~400V line voltage
Voltage
UK WEI 2 fi%/1s
Overload Instantaneous 2 times/1s
U= SA BN, IR 0~9999A
L7 Measuring range 5A input, primary current 0~9999A;
Current UK=Y FrE 1.2 1%, BEF 10 £5/1s
Overload Continue 1.2 times, instantaneous 10 times/1s
i
e 45Hz~65Hz
Frequency
A By R AC 85V~265V
Auxiliary
power supply DC 100V~350V
Higi. HiE 0.5 %
b ia Current, voltage Class 0.5
Accuracy %, HifE 1 2%
Power, energy Class 1
Ijjﬁ . <5VA
Power dissipation
TFRERA THz N, P E R

Dry contact input, built-in power supply




a4k i 2

3A250VAC/3A30VDC
Relay output
NE|
AR 101C~55C
Operating temperature
s eainyi-y . .
S7 -20C ~ C
Mg Storage temperature 0 70
Environment
iERTRTA S <93% C(TCitss)
Relative humidity <93%( without condensation)
A2/
<
Altitude =2>00m
PRk i
4k
Electrical Fast Transients V. SkHz
Elecﬂﬁ%ﬁ; o LN Bl 6kV/45, 8kV
mag Electrostatic discharge Contact 6kV/air 8kV
compatibility
UIBIEEN 37
Radiofrequency 10V/m
electromagnetic field
ki RS485

Communication




3 LZEIEZ% 17 BB Instruction of installing connection
3. 1 %% R5J Outlinge and installing dimension

3. 2 B4 J7 7 Method of connection

ARAE AN BT BRI RS A\
TR 22 (BS88 24 gG) LA AH 3¢ HL /- THETE (1

LAPEER,

VIS [IE9Na T THLRSE
FAT . mm Panel size Body dimension Hole size
Outline oo = B = AN W [
Unit: mm width height width height | depth | width | height
72 75 75 66 66 98 67 67
96 96 96 86 86 92 88 88
% PR S
T BN EaNT
— _T_\ FARS (KX K)
3.4
WAL R X ) I

According to varied design requirements, power and
voltage input terminals are recommended with fuse
(BS88 2A gG) to meet with the safety performance
requirements of prevailing electric codes.

3. 2. 1 fURAE Tt F-#24k Jr X Terminal connection method of instrument signal terminal

BT “4,5,6,7,8,9” JHI AR S 1

FHy €10, 11, 12,137 WA LR B 13T 5

Signal terminal: “4,5,6,7,8,9” is the terminal number
of current signal; “10,11,12,13” is the terminal number of

voltage signal;



Un Us Uc Un I8 Ta I8 I I Ic Un Us Uc Un I8 Ta I8 I I Ic

11121310 [4]5/6]7[8]9] 1112/13j10] |4]5/6]7]8]9
k k k k k k
puses || [ ] (O DD DD D FL’SES@ Il [oXoRoRoRoNo)
Bipmamanl
L Y = L
A -0 :
B S1¥52] B STEJsa]
C S1EJS2 C S1EJS2
N S1®Js2 N S1®Us2
AP Z3CT — M Z&3PT. 3CT
3P3W 3CT 3P4W 3PT. 3CT
Ua Us Uc Ux T4 Ta I8 I I Tc Ua Us Uc Un I8 Ta I8 I I Ic
1112[13)10] [4]5/6]7[8]9] 1112/13)10] [4]5/6]7|8]9]
L k k k L k k k
FUSES || 1 | FL’SESqL I | |
1 = = L 1
A -0 §
B S1%.JS2 B S1%.S2
¢ STES2 ¢ STES2
—AH = Z82CT — A = Z2PT. 2CT
3P3W 2CT 3P3W 2PT. 2CT

F: [OO O OO O|NMHTCT M # 13k 5% i 7
Note: | O ©O O O O OJis a test terminal for shorting the secondary side of the CT

3. 2. 2 ARG B A YR L 8 15 vt 1 $24k J7 ¥ Connection method of instrument auxiliary power supply and communication
terminal

ISR B F YR A A i1 <1, 27y i B R i Instrument auxiliary power and communication
T3, 30,317 I TG T . terminal: "1, 2" is the auxiliary power terminal number,
"30,31" is the communication terminal number.
L N
112
FUSE [
A B
k RS485 i
W B A YA
Ee 1. HREIA LT CT. Note:1. CT must be used during the current input.
2. CT [FIKS B A S (R RS L CT (1R 2. The accuracy of CT affects the measurement

accuracy of this device. The angle difference of

“&/E/]] A M I 2 <\ ‘\b/%é:r\lla‘d‘:ﬂ‘o . .
RPIRE N, RlRFNRREE CT will affect the measuring accuracy of the

3y WA IA/BA I, TE CAUE Fid) e power and electric energy of the device.

1/5, CT{H& & S54MT CT A LL—34; 3. When the input signal is 1A/5A, the IE (rated
4. NATIE PT I EHAEE N RGN 3515 2A 1 current) selects 1/5, and the CT value setting is

A consistent with the external CT ratio.
,f%l‘]z_‘i%o 4 h . . 1 .
— i o Lt 1 + When it is applied to a direct access system

5y REUCKE L AR A () CT B [ 53 5] %2 without PT, a 2A fuse shall be installed.

Fedin 1 1o 5. It is suggested that the CT grounding end of the

current input shall be introduced to the
grounding terminal respectively.



3. 2. 3 PRI =5 N i1~ Switching input and output terminals of meter

AMCT2L-E4 FFo< &5 N o7~ “50, 51, 527 Switching input and output terminals of
IR G S, “60, 61, 627 AJTREMIAGG  AMCT2L-E4: “50, 51, 527 is the switching output
T 5o terminal

number, and “60, 61, 62” is the switching input terminal

number.
101 RSN SV ISHN ISV Kel8:

1] ) )

DO: DO:
DI1 DI
AMCI96L-E4 FFo< s Nt i1~ “50, 517 NI Switching input and output terminals of
Kt , “60, 61, 62, 63, 64”7 ANFFKEH  AMC96L-E4: “50, 517 is the switching output terminal
N 15 number, “60, 61, 62, 63, 64” is the switching input
terminal number.
oloslo4|00

LJ))))

DI1 D|2 D|3 DI4




4 32{E15% BB Instructions
4.1 AMC72 (96) L-E4 #%5# 2 BE Ui Bl AMC72 (96) L-E4 key function description
AR DAk e BRI SET By Zri The four keys of the meter are SET key, left

PEL N EIE key, right key and enter key from left to right.
MERT, Oz, PERIR NS PASS, I EME )5,
SET @ | AMBCRMTARERE, SEMAT, RN L —gee,
In the measurement mode, press this key to enter the programming mode, the meter
SET key prompts to enter the password PASS, after entering the correct password, the meter can
be programmed; in the programming mode, it is used to return to the previous menu.
MERGCT, MY SR
o TP W S S R P T i N R (Y AN
Left key In measurement mode, it is used to switch display items;
In programming mode, it is used to switch between the same level menu or single digit
reduction.
MEBGCT, HFDRE R H
et TP W S R P T SN R i (B B
In measurement mode, it is used to switch display items;
Right key In programming mode, it is used to switch the same level menu or increase in single
digits.
g | GERBLRR TSR H A B AR 2 H 0 B
In programming mode, it is used for the selection confirmation for menu items and the
Enter key modification confirmation of parameters.
sk g G AU TV i W AR 2 S K RS VA L1 R
Left key + In programming mode, this key combination is used for the reduction of hundreds of
enter key digits.
AR | BN, RS T A A U R .
Right key + | In programming mode, this key combination is used for the increase of hundreds of
enter key digits.




4.2 AMC72(96) L-E4 Z4(#FH AMC 72 (96) L-E4 parameters view
AMCT2L-E4 ¥ it b7 L A B SR T

Parameters of The AMC72L-E4 liquid crystal

display viewing process is as follows:

»‘sm iﬁ?n i mp; fﬂm& F‘tmmm ‘ izimsmaa T‘ Ww&ma& i ‘mﬁmaa 7
‘10800 < ‘50080 . 1500 < 0 & P- 0 « 9L 0 900
a’:nn.n _“uinnn”’_ n_nnn“-v Lannn | L nonnn | Lannn | Cnpnn |
BB TTIERRE T MR MLV M T U U
ﬁ@;:-g ;-QJ:-I H Le f L EEF 5”?‘;;;%4-;‘4-. L Lo ¥ LT3 i t I SR o W L} Le t L f.TF i t [N Sy S L J
I 7 U |- |
"17132° 05800 e e
13 7 A =
i13e ki 1234 1234
o P 2618 5618~
| “0000 —— ——
0000 ‘0000 0 0
s agan 1234 ' 1234
S pra—— 3618 3618~
10 oz e S
CB "- % a a
o 1234 1234
s | LS 5187 9678~
LS k . R
8 U B B AR AT AR AR
0000
0008
0048

AHHLE : Phase voltage
Hiyit: Current
IY A DI
ARisRoI PR EAE
Iy FHRRAE L 3
SANESPoIL RS
B M7 Ty L fE
JEAPETC Ty L e -
A FHTCTHLRE
C MY HLRE:
S AADU LRI AT AR 3 A L e

U)#: Power
Split phase active power
Split-phase power factor
Split-phase apparent power
Negative active energy
B phase active energy
Inductive reactive energy
A phase reactive energy
C phase reactive energy

i1 SHEEITTENSEERENEEM.

Hi#: Frequency

DIZ K H: Power factor

ST FITCTI TN Split phase reactive power
SMAAETD# : Total apparent power

IE AT Dy HLfE:
A FIAT T HLRE -
C HIfT D HifE:
T HLfE:
B AC L fiE -

Positive active energy

A phase active energy

C phase active energy
Capacitive reactive energy
B phase reactive energy

View Split-phase energy when three-phase four-wire

Note 1: The total energy metering is the sum of the
absolute values of the energy of each phase.



2 ACT2L AMERBEE R AL ESEE, AMCI6L JM Note 2: The AMC72L LCD display is the above menu.
BRETKREES, BEEREI “AB. BC. CA” The AMCO96L LCD display is slightly different. There is

FHEER, HEE-ZEE-SEAEN TETR, no “AB, BC, CA” character display when the line voltage
Hih R A—E ) is displayed. The phase voltage — line voltage —

frequency interface is shown in the figure below. Other
interfaces are basically Consistent.

Hrt g e

U U

L R A4 v
vuy |, {1372 -

B 4NN B 4 ) nnNnnNnN
U uu {7132 Uuuuy

cC NN c 1732 e
IUuu {13




5 X FR1BF4RFE35< E Meter general programming menu
1% “SET” f-—>pass—>3% “” PO NN (ER Press the “SET” key -> pass-> press the “«!” key ->
A 0001) HFEANWHE. WEHFSHETE “SET” Bt enter the password (default 0001) to enter the settings.
—>save yes (& “” BEORAFUE /$% “SET” BEARAE  After setting the parameters, press “SET” to exit -> save
yes (press “+1” to save the settings / press “SET” to not

W) .
save the settings).
R E ER EE EEEE WA
First level menu Second level menu Third level menu Description
P O FE B @ AT, AR A AR
Qoear Boot display selection, zero is automatic
page turning
T = FEILE (4 E 0001)
Loos 0-9999 Password setting (initial password 0001)
- " @ Ak B, A A 2 7 OK
5 '-" 5 LLr.e Electrical energy clearing, clearing successful show
OK
KEAHOK, HAFE, &iTA 1-9999
i, HAAER 1-9999 # kK
,'_-,. ,'_ ,'_- ,_-,’ 0-9999 When set to 0, the backlight is always on.
When the design is 1-9999, the backlight is
off after 1-9999 seconds.
) ~ BEFT X (ZHZL. ZAHTXK)
Lo 3P3L. 3P4L Wiring method (three-phase three-wire.
three-phase four-wire)
. 1 WG ETLE
I N 100. 400
- Input voltage range
l’ N /1o I, 5 NG
UL Input current range
LA P - 0-9999 R
o= Voltage multiple
‘L E 0999 B
- - Current multiple
- 1B ML IR
"-" ’-" ’-, "~ 1247 Communication address
=1 4800. 9600. 19200. ELRZ T S
_ SO 38400 Communication baud rate
,’_-, ,'_,’ '_-, - - SERERTEN
L (RARFE . 24243 fa. I, 1BRIE)
None/2bit/odd/even Communication mode
(No parity, 2 stop bits, odd parity, even
parity)
% —3 3|5 Z 35Tk Fk (L S.1)
du:-dae The first to the second switch output (see
5.1)
- HARRAT
wer Software version number




5.1 JF M i E Switching output setting
oG R I Ak i s dm e AT R 2 1.
&7 (“SEL” AN E): 20 WA

A CSEL” S €0, do” , UER “dLy” BE
00 TR T, IR, do ZUERIERT B
ENENEERS RPN

“SEL” HHLE DO Fithi2RAY, “0. do” Fxohil
Rl (EmHnR dly BB 0 i oA HP s, A5
W kb s =G, Wk dly BeER 2, MR 2 A
Wiot), HAb hiREeEd] (L FRD

“dLy” N RCESERS (FREHINELEABCE N 0 B
IETPeuRE), Hti 2800 DO I ksl s H - 1 478
i

“bAnd” Ny ANE A BEE
“AL. Hi 7y iR B R B NI B K 9999)

“AL.Lo” MARIREE ML & E CFH & &b
-9999)

(LLE 3 M E SRS RENN, SRt
ANBIUEL B BN 220V 100A/5A, =AHPYZ, M) 100%P
LA 220%100%3=66kW. 21 100%If) 2N 43 2, 90%3% 1],
“AL.Hi” HY 66.00, “bAnd” H{ 6.00; 100%H N &
R, 95%iR [n], “AL. Hi” ATHY 220. 0, “bAnd” B 11. 0;
100% HL 9t I i, 95%3 [1], “AL. Hi” AJHX 100. 0,
“bAnd” HY 5.0)

The switch output uses relay output, there are two
control modes: 1. Alarm mode ("SEL" selection is not

zero); 2. Bus control.
Mode ("SEL" is selected as "0. do", then "dLy" is set

to 0 for level output mode. When non-zero is set, do
automatically disconnect after the delay setting time after

the action.
The DO output type is set in “SEL”, and “0. do” is

used for communication control (if dly is set to 0, the
output is level mode, otherwise it is pulse mode. If dly is
set to 2, the do is automatically broken 2 seconds after the

pull-in), the other is alarm control (see table below)
“dLy” 1is the alarm delay (the alarm time is

recommended not to be set to 0 to prevent interference
from malfunctioning, and the output type is DO for pulse

or level output control).
"bAnd" is set for no action band

“AL.Hi” is set for high alarm value (set maximum

9999 when it is not used)
“AL.Lo” is set for low alarm value (do not set

minimum -9999)

(The above
displayed value of the power, and the display includes a
decimal point. For example: input 220V 100A/5A,
three-phase then 100%P is always
220%100*3=66kW. If 100% power is high Alarm, 90%
back, "AL.Hi" takes 66.00, "bAnd" takes 6.00; 100%
voltage is high alarm, 95% return, "AL.Hi" takes 220.0,
"bAnd" takes 11.0; 100% current is high Alarm, 95%
return, "AL.Hi" can take 100.0, "bAnd" take 5.0)

three settings correspond to the

four-wire,

“In.=0" NES5H 0 FET RV LHEE, Lo. on “In.=0" indicates whether low alarm is allowed
ffige, Lo.of Z&I- when the signal is 0, Lo.on is enabled, and Lo.of is
prohibited.
1 2 3 4 5 6 7 8
—AHAH R e fE —AHS L s B
- Three-phase li
UA UB uc Three-phase UAB UBC UCA ee-phase line
phase voltage voltage extreme
extreme value value
9 10 11 12 13 14 15 16
—AHHE R RE
-ph P &
1A | B | IC Three-phase PA PB PC
current extreme Protal
value
17 18 19 20 21 22 23 24
Q /I‘_LTl,l\ S /I‘_LTZI\
QA QB QC SA SB SC
QTotal STotal




T
Lo = XX efHR: mRE N ) = A K, IR
RIS = A R M

2.5 2 W DO Al E “34.FL” AAMWE G, WEG
TSR (JR A “SEL”, “dLy” | “bAnd” L “AL.Hi” .
“AL.Lo” ) A&k “SEL” (Phfgik$%) . “dLy” (AZEI),
“H-U" GIEHE) « “L-U” UR&HJE)  “H-F” (&
i) . “L- F7 (RIEK) . “H- P” (dh%) . “L- P”
(RINFE) . “H-17 GLHLRR) « “L-PF” (URIHREED .
“H-b.U” G HI AP, BB A-1 WA, HE 4t
£ /b—H1>0. 5Ue, Z/b—4H<0. 1Ue)  “H-b. I” (RLH
AT, WEA-1 Wi, FE 52 b—41>0. 21e,
Z/b—4HH<0. 01Te)

3. AP

(B 1 39 e K IME 5 P E I ZE 8D /31
*100%, W BRSPS TRUE A, 40 BEABIE AE .
HI IS AEMS Ue: 3 M4 2% Ue NAHHLIE, SEEAF¥E
(K] 400V [ K 220VPT, 100V K110 K 5TVHPT,
HLYL A E {H Te: 5A [MAXFR N BAXCT, 1A LR N
1A%CT.

AP E T W B SEON E 3 ek, sl 20 &
T 20%

25 26 27 28 29 30 31 32/33
H AN AT | R AN

PFA | PFB | PFC PF F Voltage Current DI1/DI2
unbalance unbalance
Note:

1. The extreme value of three-phase XX means: the
highest value of the three phases in the case of high alarm,
and the minimum value among the three phases in the

low alarm.
2. The second DO can be set to“34.FL”combined alarm

function. After setting, the secondary menu (originally
“SEL”, “dLy”, “bAnd”, “AL.Hi”, “AL.Lo”) becomes
“SEL” (function selection), “dLy” (delay), “H-U” (over
line-voltage), “L-U” (under line-voltage), “H-F”
(overfrequency), “L-F"  (underfrequency), "H-P"
(overpower), "L-P" (underpower), "H-I" (overcurrent),
"L-PF" (under powerfactor), " Hb.U" (overvoltage
unbalance, set to -1 is phase failure, decision condition at
least one phase >0.5Ue, at least one phase <0.1Ue),
"Hb.I" (overcurrent unbalance, set to -1 is phase failure
the determination condition is at least one phase > 0.2 e,

at least one phase < 0.01 Ie)
3. Unbalanc calculation

(The difference between the maximum value of the offset
average and the average value) / average value * 100%, if
the average value of the denominator is less than the rated
value, the denominator is the rated value.

Voltage rating Ue: 3-phase 4-wire Ue is the phase voltage.
The 400V meter set in the menu is 220V*PT, and the
100V meter is 57V*PT.

The current rating le: SA meter is SA*CT, and the 1A
meter is lA*CT.

The parameter set under the unbalance is a percentage
format, such as setting 20 to 20%.

6 AMC72 (96) L-E4 i@iflt AMC72 (96) L-E4 communication protocol

AP E T AMCT2 (96) L-E4 5 Hfn 4 4%
HEAT HAE A He i)  3E A B IR s, iSOy 38
[ Modbus RTU JB{Z 4,

6. 1 X f&jI& Brief Description of the Agreement

AMCT72 (96 L-E4 Jr i 38 TR B4 ST
HERD . DhRERS . RIS MR A X, IR SRR
SE B AT K TN 7R o 1% B AE —HE I TR LAl
TN RIER: CEXUT), X RRE A —HLHh 1)iE
W EAE S WE MR P T7 . 1ok, FikE

This protocol specifies the physical connection and
communication protocol for data exchange between
AMC72(96)L-E4 and data terminal equipment. The
protocol is similar to the Modbus RTU communication
protocol.

PURIAE S k2] — G 12w i (AL, AR5,
L Vb R IR N A 5 O SR 7 Tl Atz AL
The communication protocol wused by the

AMC72(96)L-E4 defines the data sequence definition of

the address code, function code and check code in detail,
11



which are necessary for specific data exchange. The
protocol uses a master-slave acknowledgment connection
(half-duplex) on a single communication line, which
means that signals are transmitted in opposite directions

AW RVFLEENL (PC, PLC 25) FlZ ik £ 2
[EDIE TR, T AN SRV ST 1 28 it 12 4 2 1) 1R B0 A2 #8k
TR B iy W 2 AN S AE S AT IR A I o i 3 TRk 1%

11135 PR S FIE A ML A5

6. 2 #&4%i 77 2\ Transmission method

5 B A 0 A, LA B, fE AL
FIMMLZ T A& 3 Il S B 11 A2, s 14
HLURAT S 8 NS (B /NI e RIE ) AL
A OoE) « 2 M5 IR .

6. 2. 1 EHmisg = Data frame format

on a single communication line. First, the signal of the
host computer is addressed to a unique terminal device
(slave), and then the response signal from the terminal

device is transmitted to the host in the opposite direction.

This protocol only allows communication between
the host (PC, PLC, etc.) and the terminal device, and does
not allow data exchange between independent terminal
devices, so that each terminal device does not occupy the
communication line when they initialize, but only

responds to arrival signal to the machine.

The information transmission is asynchronous, and
the communication information transmitted between the
master and the slave is in 11-word format, including 1
start bit and 8 data bits (the smallest valid bit is sent
first),parity check digit (no parity), 2 stop bits.

HiyhikRs Ly ent X CRC 25t
Address code | Function code | Data area CRC check code

159 159 n 7 29

1 byte 1 byte n bytes 2 bytes

6. 2.2 Huhkik Address Field

M B IAE UK T AR s H— AT (8 A7 —HEHI
i) AR, R 0~255, fERATM RS HAE
1~247, JCEHIIEOR B o LSRR B T ) 45 58 1 2 i
BRI, Z R RHRIOR A -5 ZARER BN .

#/\ i 1AL 2% IR L HE DA 2508 ME—THT, A - ik 31 )
Lt AN AL Tz e A . 2 & Ak R — A
Mo 5, ) 17 A R AT k5 e 46 45 7 2 WLWR /5 2y
E5z#triEE.
6. 2. 3 ThHekk Functional Domain

eI AR 75 I T 9k 3 1k 20 1 2 ity FRAT o] b Ty

Ao NARIIH TR 5% E I B DhRER »
= ST g«

PLAEAN

The address field is composed of one byte (8-bit
binary code) at the beginning of the frame, and the
decimal is 0 to 255. In our system, only 1 to 247 are used,
and other addresses are reserved. These bits indicate the
address of the user-specified terminal device that will
receive the host data from it. The address of each terminal
device must be unique, and only the terminal to which it
is addressed responds to the query containing the address.
When the terminal sends back a response, the slave
address data in the response tells the host which terminal

is communicating with it.

The function field code tells the terminal which is
being addressed which function to perform. The table
below lists the function codes used in this series of

devices, as well as their meaning and function.

(ML =X (i
Code Meaning Function.
03 B P AT RAF— AR A T A AR T B
Read data register Get the current binary value of one or more registers
16 FE 2 25 17 4 BOE HERMER)— R 52 A A7 T
Preset multi-register Set binary values into a series of multiple registers

12



6. 2. 4 ¥tk Data Domain

Bt kA 1 T A SR AT RE T BE I T 0 o e
2 i W ] AN SR AR B IR Bt o X LS (1 9 AT
AL EE. SH N W B . Bl DhRekias &
VRE IR AN A7 a0 5 2 WA 2
o TG SR DAl A IR A bk Ao 4
SRIUFN AL Z BT FRI AN [R] N 2 T AT BT AN

6. 2.5 HRL LI Error Checking Domain

I ACVE AU L il A AR ok B rh A R . AT
I, R RS T, — R A
FEHT B T — AN AR b T RE S R A — S iy,
HHRE R 56 R 88 (R IE AL 28 ity AN 2 i . IS 6 A A
R R AR T BOR R, X T RAE N AR
B, ARSI T 16 ML EI UM 77 (CRC16) .

6. 2.6 fEiEf R 7 Method of error detection

A P, A T A 16 i —
BEHIME . CRC il A s v K, R B n 21 Kl
i b, SRR AE R N B A CRC AL, AR
LRI CRC S AAEEAT LA, W SRR AMEAS
MR, BURAE T Bk,

CRCIZHEI, WK —A 16 a7 2 PiE b 4
L, ARG IESAR I i b () RS- P 1) 8 A7 5% A A7
A Y HTESHTIZ 8, AEAS T35 1 8 N =
55 1% CRC, AR A7 AN 2% 1A DA K ] REAL H 1 753 15 457 #45
ANEEIR CRCo fEAERE CRC I, FEANFATI 8 4 55 5 478
W N AT e, SRS A R AR RS A, A )
1 “0” M8, BARAT (LSBY B IFAm, Wi 1,
AR S — AP Y [ C0AO0IHD HEAT—IR
SEGa ., WRBARNA 0, AETATAH,

FIRALPEE G BT, HBRATIE T 8 IKEBALERAL,
Mia AL GE 8 A BEla, KA 8Ly
LA L EE AT S s 5, FRRREAT BIR I 5y —
A8 UL B, R R TAT 7 A T
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The data field contains the data required by the
terminal to perform a specific function or the data
collected by the terminal in response to the query. The
contents of these data may be numeric values, reference
addresses, or set values. For example, the function field
code tells the terminal to read a register, and the data field
needs to indicate which register to start and how many
data to read. The embedded address and data vary
according to the type and the different content between
the slaves.

This field allows hosts and terminals to check for
errors during transmission. Sometimes, due to electrical
noise and other disturbances, a set of data may change on
the line while transferring from one device to another.
Error checking ensures that the host or terminal does not
respond to data that has changed during transmission.
This improves the security and efficiency of the system.
The error check uses the 16-bit cyclic redundancy method
(CRC16).

The error check field occupies two bytes and
contains a 16-bit binary value. The CRC value is
calculated by the transmitting device and then appended
to the data frame. The receiving device recalculates the
CRC value when receiving the data, and then compares it
with the value in the received CRC field. If the two

values are not equal, it occurs error.
In the CRC operation, a 16-bit register is first preset

to all ones, and then 8 bits in each byte of the data frame
are successively operated with the current value of the
register, only 8 data per byte. Bit participation in
generating the CRC, the start and stop bits and possibly
the parity bits do not affect the CRC. When generating
the CRC, the 8 bits of each byte are XORed with the
contents of the register, and then the result is shifted to
the low bit. The high bit is complemented by "0", and the
least significant bit (LSB) is shifted out and detected. If it
is 1, This register is XORed with a preset fixed value
(0OAO01H). If the lowest bit is 0, no processing is
performed.

AEBE, AR R B AR CRC K

The above processing is repeated until 8 shift
operations are performed. When the last bit (bit 8) is
shifted, the next 8-bit byte is XORed with the current



value of the register, and the other same eight-time shift
XOR operation is also performed. The sub-shift XOR
"2 A CRC [ A -
(D PE—A 16 L7747 454 OFFFFH (42 1D, #§
LK CRC T Adte
FEH AW RS — AT 8 fiLty CRC A7
PR BT R BB 5, 45 A7 ] CRC
AAEAT o
B CRC 578 104 — AL, eI LL 0,
IRARALAS IR .
R BARAL N 0: R =20 CF—IKBEAL);
WIRIFARNL Ry 1: ¥ CRC A A7 4 5 — ATk
(R E (. (0A00TH) HEAT R Ekizs .,
AR = BB YD HE 8 IR AL, IXFEAL
B5E T — A5\ L.

(2 WmHEE2EFH 5 PR AN\, H
BT I F A ZE 0,

% CRC W A7A% F{EAE CRC IRIMH.

PEAM AT —Fh R T 1) 2% oF 55 CRC 153,
K R OB SR, U RAR T RN A
S0, ZINEIAEAHBEIR, TS TR

6. 3 ThfEiL i/ Introduction to function codes

operation, when all the bytes in the data frame are

processed, the final value generated is the CRC value.
The process of generating a CRC is:

(1) Preset a 16-bit register to OFFFFH (all
1), called the CRC register. .

The 8-bit of the first byte in the data frame
is XORed with the low byte in the CRC register
and the result is stored back in the CRC
register.

Move the CRC register one bit to the right,
fill the highest bit with 0, and the lowest bit is
out and detected.

If the least significant bit is 0: repeat the
third step (next shift); if the lowest bit is 1: the
XOR register is XORed with a preset fixed
value (0AO01H).

Repeat steps 3 and 4 until 8 shifts. This

completes a complete eight bit.
(2) Repeat steps 2 through 5 to process the

next eight bits until all byte processing ends.

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

There is also a method for calculating CRC using a
preset table. Its main feature is that the calculation speed
is fast, but the table requires a large storage space, and the
method will not be described here, please refer to related

materials.

6. 3. 1 ThAEENS 03H: %7 /7 %% Function Code 03H: Read Register

VEDIRE SCVFIT P3R4 BE AR AR i sk (M Kl S 3%
HZH BN AR B N oA IR, EARE
Y E Rl .

TR T AN 01 5 AHILISE 3 AN RAR 21 1 3L A%
W CEdEih AN S 2 ST UAL UBL UG,
b UA (Rl 0011H, UB [¥Hbtik 2y 0012H, UC [FiHh
hkk 0013H.

This feature allows the user to obtain data and
system parameters collected and recorded by the device.
There is no limit to the number of times a host can
request data at a time, but it cannot exceed the defined

address range.
The following example is to read the 3 basic data

collected from the No. 01 slave (the data frame occupies
2 bytes for each address) UA, UB, UC, where UA's
address is 0011H, UB's address is 0012H, UC The
address is 0013H.

A U
L s HIA : 1R [l 3
FHEE B MALIR[A]
) Returned
Host sending send Return from the slave
Message
Message
Hiu kg 01H Hiu kg 01H

14



Address code Address code
g D fEm
jJ.FJb 4 03H jJ.FJb 4 03H
Function code Function code
St -
. T
it/ High 00H Number of byt 06H
umber o es
Huhk byte
Starting | K777 I
e =
address Low 11H AT High byt 00H
" 1g S
byte B
TAhray | mE Register N
i . (=2
= High 00H data 00H
Low byte
Numbe byte
rof [ fRFHY P
register | Low 03H AP H'.Eh . 00H
i e
s byte B8 gh byt
1=z Register N
R
CRC ow | ssm data | TEIT 00H
AT Low byte
byte
CRC ———
ISRt o
check ey e AT
High | CEH T | BT 00H
code N Bt High byte
e
bk Register prE
data o 00H
Low byte
CRC T
! (=2 IH
MEAY | Low byte
CRC | ... ..
check | T 75H
High byte
code

6. 3.2 TJAEENS 10H: H 77 /7% Function Code 10H: Write Register

THAERS 100 SOVEI MR S A B N2, 4
(R RASH TFIAR PR S BTl 5

Ao EH—RERZTTEIEA 16 A (32 7711) Hidls

T T TR R A 01 (RS ] B A OOk
w00, JFREH RSN A Al 4 006FH, 2512

ALXF DO,

The function code 10H allows the user to change the
contents of a plurality of registers in which the system

parameters, the switch output status, and the like can be
written with this function number. The host can write up

to 16 (32 bytes) of data at a time.
The following example is a meter with a preset

address of 01 and outputs a switch quantity DO at the
same time. The digital output status indication register
address is 006FH, and the 12th bit corresponds to DO.

Ct s Y oS =P ‘ ALY E)
TR % ) MHLIE ] )
] Send Returned
Host sending Return from the slave
Message Message
i1kt O1H i1kt O1H
Address code Address code
Lttt LOH Lttt LOH
Function code Function code
L 00H RUG Hibk | Eg 00H

15



Starting High byte Starting High byte
address T address T
i1 6FH i1 6FH
Low byte Low byte
v e, | T T | AT
a7 00H RS " 00H
High byte S High byte
Number of e Number of g
. umber o ]
registers o 01H . 01H
Low byte registers Low byte
P e R ) ) e
T 0l CRC Z% | AR 3H
Byte count i Low byte
006FH £§5 [ CRC check =il
H s I.T%TJ L0H chec ,.jj‘mj DAt
NEHE High byte code High byte
006FH to be S
. i1 00H
written data | Low byte
CRC %5 T
| AR MoK
i Low byte
CRC check =il
check | miH CFH
code High byte
6. 4 JH M HEHK Address Table
y y Je Pk e
bk ZH Hd ) (iR
. Attribut
Address Parameter Numerical value Symbol
es
i L
00H ! 0~9999 rRw |
password Unsigned
o e
01H B 1~247 rRw |
Address Unsigned
GRS 38400, 19200. 9600. 4800. RS
o PFR W %ﬁﬁ
Baud rate 2400, 1200 Unsigned
CT &Lt 7145
03H et 1~-9999 R |
CT ratio Unsigned
T = % Y
04l % fﬁiﬁ HHPUZE . W %ﬁﬁ
Wiring 4- Three-phase four-wire Unsigned
Pt A2 LY, GRs,
05H et 1~9999 R |
Pt ratio Unsigned
B e
06H BErkk 100V. 220V. 660V R/W %ﬁ?
Rated voltage Unsigned
A’ﬁ ?7-_; /\-\/\- =
07H HIUE HLAL AL SA W %17?
Rated current Unsigned
07H~0CH 55
#H 1—9999 %ﬁﬁ
07H~O0CH spare Unsigned
=Bl %
IR o 1S
0DH e ﬁ . -1.000~ 1.000(/NEU AT 3 £7) .
Three-phase circuit . Signed
-1.000~1.000 (3 decimal R
Total power factor laces)
aces
OEH. OFH. 10H #H P
OEH. OFH. 10H spare

16




0~999.9V(/NEL & 1 47)

'H A MR TR, 3Ll PT AR LEAF—IK
Phase A voltage M AH 5 s
H B L 0 to 999.9V (1 decimal place) T
Phase B voltage On the secondary side, Unsigned
3H C HHH & multiplying by PT becomes the
Phase C voltage primary phase voltage
4H A FHTHIR 0~9.999A(/NLR 3 i)
Phase A current R, Lk CT AB LA —IK
B AR (IER e
I5H AH LR }"*. TG
Phase B current 0 to 9.999A (3 decimal places) .
. L Unsigned
. The secondary side, multiplied
C HHHIR )
16H by CT becomes the primary
Phase C current
current
17H~1BH % H
17H~ 1BH spare
IDH U12 2t s 0~999.9V(/NLRi 1 1)
U12 line voltage R, A PT AR LLAF—IK
IEH U23 Zri s 2 L s
U23 line voltage 0 t0 999.9V (1 decimal place)
‘ On the secondary side, T55
U314 - v .
1FH . multiplying by PT becomes the Unsigned
U31 line voltage . Sy
primary side line voltage
~ K i 2 Ay
i 0~99.99Hz(/NEL A 2 7))
20H 0t0 99.99 Hz (2 decimal
Frequency
places)
=Bl %
ISEERZIPUIES
21H - A 455-9.999~9.999kW
Three-phase circuit . . R
. CNEUR 3 ), A,
Total active power el PTCT 25 e/ — Wk AT 3
el 5 S N Vo=
22H. 23H %11 Ijjzgﬁ o e
22H. 23H spare . ' Signed
= Signed -9.999 to 9.999kW
o (3 decimal places), seconda
B places), secondary
24H L side,
Three-phase circuit L.
. Multiplying the PTCT becomes
Total reactive power the pri de acti
e primary side active power;
25H. 26H #%H] primaty P
22H. 23H spare
A FHIE CHTHL A DL -y — M e
27H A phase positive (mains) active =il
energy high byte 0~O0xFFFF e
3 ap 20— e %{Tj‘?
A FHIE CHTHLD A DL AR ARy iR Unsiened
28H A phase positive (mains) active 0~O0xFFFF 8
energy low byte Primary side electrical energy
29H | BMIE i) AR 71 High byte

17




B phase positive (mains) active
energy high byte

2AH

B HHIE CHiFL) A D REAR 7Y
B phase positive (mains) active
energy low byte

2BH

CHIIE CHr) AR 7Y
C phase positive (mains) active
energy high byte

2CH

CHIIE CF) A DRy
C phase positive (mains) active
energy low byte

2DH

A M) A7 ) FL R v Y
A phase negative active energy
high byte

2EH

A FH B A Dy H BEAR 71
A phase negative active energy
low byte

2FH

B AH 5 1) A7 Dy L RE i
B phase negative active energy
high byte

30H

B A [ A5 Tl LRI 5 1Y
B phase negative active energy
low byte

31H

C AH S m) A D LR iy 9
C phase negative active energy
high byte

32H

C M A D L RER 5 1Y
C phase negative active energy
low byte

0 to OxFFFF
Low byte
0 to OxFFFF

33H~38H % H
33H~38H spare

39H

A M

A phase active power

3AH

B HIATh Ty %

B phase active power

3BH

C M7 Zh T %

C phase active power

19 745-9.999~9.999k W
CNE 3 ), A,
Ield PTCT AF LLAG—
YNl
Signed -9.999 to 9.999kW
(3 decimal places), secondary
side,
Multiplying by PTCT becomes
the primary side

A5
Signed

3CH~41H % H
3CH~41H spare

42H

A T

A phase reactive power

43H

B HIJETh Ty

B phase reactive power

A £55-9.999~9.999k Var
(INES 3 ), A,
Fell PTCT A2 tbfd—
Ll

A5
Signed

18




Signed -9.999 to 9.999 kVar
(3 decimal places), secondary

44H ¢ *H%IJJ.I)J% side,
C phase reactive power o
Multiplying by PTCT becomes
the primary side
A AR % TAF 5 0~9.999kVA
45H " SN
A phase apparent power (MR 3 67, o,
J6H B AHMLAE D% Ll PTCT A2 LhAS—
B phase apparent power Ll T
471 C HHARAE Th % Unsigned 0 to 9.999 kVA Unsigned
C phase apparent power (3 decimal places), secondary
side,
48H B Multiplying by PTCT becomes
Three-phase total apparent power the primary side
49H. 4AH #%H
49H. 4AH spare
4BH A piaiz i)i f;ba%:tor
— -1.000~ 1.000(/NEU AT 3 £7) "
4CH B AR R -1.000~1.000(3 decimal ﬁ.ﬁ%
B phase power ‘fflctor places) Signed
ADH C AHZh R KL
C phase power factor
4EH~53H 4 H
4EH~53H spare
A RIS T re e v 7
54H A phase inductive reactive energy
high byte
A TS ) H REAR 577
55H A phase inductive reactive energy
low byte
B AL TG D LR e — IR RE
56H B phase inductive reactive energy =]
high byte 0~0xFFFF
B A T D L RE AR 7Y (IS
57H B phase inductive reactive energy 0~0xFFFF /W ki
low byte Primary side energy Unsigned
C HUBPETC D LR i 719 High byte
58H C phase inductive reactive energy 0 to OxFFFF
high byte Low byte
C AT D BB AR 71 0 to OxFFFF
59H C phase inductive reactive energy
low byte
A RIS T re e e 7
5AH A phase capacitive reactive energy
high byte
SBH A MBI B REIR 7

19




A phase capacitive reactive energy
low byte

5CH

B AL D LR
B phase capacitive reactive energy
high byte

5DH

B AL D L BE AR 7Y
B phase capacitive reactive energy
low byte

SEH

C MBI D L RE 71
C phase capacitive reactive energy
high byte

SFH

C HIAMETC D L BEAR 7Y
C phase capacitive reactive energy
low byte

60H~6EH % H
60H~6EH spare

6FH

FFRRIRA
Switch status

BITO0-3:1-4 i DI R A
BIT12-13:1-2 % DO JIR&
BITO0-3: 1-4 DI status
BIT12-13: 1-2 DO status

R/W

PR
Unsigned

70H

SHEEIE G &
A Dy R e
Three-phase total positive (mains)
active energy high byte

71H

SHEEIE G &
AU REIR 7Y
Three-phase total positive (mains)

active energy low byte

T2H

A S

A DL RE
Three-phase total negative
active energy high byte

73H

A S
A T HREAR 7Y
Three-phase total negative

active energy low byte

72H-75H % H
72H-75H spare

76H

AL A
TCIHLRE 7
Three-phase total inductive
reactive energy high byte

7TH

AR A
oy HL REAR 7
Three-phase total inductive

reactive energy low byte

— X fE
[t
0~0xFFFF
(IS
0~0xFFFF
Primary side energy
High byte
0 to OxFFFF
Low byte
0 to OXxFFFF

AT
Unsigned

20




SRR AR
TEDIHRE T

78H .
Three-phase total capacitive
reactive energy high byte
AR AR
T 2p 2o e
- T REAR T

Three-phase total capacitive

reactive energy low byte

(R REE Y, HIk

EPI/EPE/EPL/EQC,
0-999999.999KWH)
7AH-81H £ H . TG
(Secondary side energy type, R .
7AH-81H spare Unsigned
followed by
EPI/EPE/EPL/EQC,

0-999999.999KWH)

A R IE ) A 2y H BE A T
82H A phase positive active energy full

count

B AHIE i 43 T HLBE AL 1 KL
83H B phase positive active energy full

count

C AHIE [ A7 Ly v EAE T8 T T

84H C phase positive active energy full .
Unsigned

count

A R B ) A7 By H BE A T
85H A phase negative active energy
full count

B A s [ A Dy HLRE AL i KR
86H B phase negative active energy
full count

C AH 5 ) A7 Ly v BEAE Tt T 0-65536 R
87H C phase negative active energy
full count

A A TE By L BEE 5 L
88H A phase inductive reactive energy
full count

B ARG Dy L BEAE I R
89H B phase inductive reactive energy
full count

C HHIMETC Dy L BEAE I CEL
8AH C phase inductive reactive energy
full count

A AHEETC Ty rE BEE T T
8BH A phase capacitive reactive energy
full count

SCH B A7 METC T H REAE T IR BL
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B phase capacitive reactive energy
full count
C A NETE D L RE W
C phase capacitive reactive energy
full count
Jeh 1E [ A7 )y H REE i R

Total positive active energy full

8DH

8EH

count
b I ) A T PR R AL I R

Total negative active energy full

8FH
count
S AT Ty L RE L T L
Total inductive reactive energy
full count
S\ A TC Ty L RE L Tl VKR
Total capacitive reactive energy
full count

90H

91H

Tt

1\
2\

3\

4\

5\

6\

HREE /N (E N 1 IR RE

AMC72 (96) L-E4 HLEEMIREMHE A 1 m¥ds, =
£i7. 0. 01kWh;

A SR [P 5% 1) FEL R - 22 O 9999999. 99k Wh,
R EN B)H%E, FENEFF IR, B
I (P I IR ZF A4 I 1o

L2 25 77 s IR A 16 LA R IR

M PAEBCEA A A as B H0 . 2 RS HT s
HhE IR 5 RO AR A, R RO B2 7s J5
(A7 SRR B U i ] AR s, AT 2B e i
FRERIR R, AR RSO

B b B 3O B B B B LA NS, s
B B B AR, 10 (FRE0T o Gn 2 A7 /NEC S )
PL 100, 3 f7/NECS EREL 10005

K

1\

2\

TFEE 0x27H Hibik A 0x1234H, 32HY 0x28H Hihik (i
3 0x5678H, WJSEZRR L1 AH— AN HL BEAE A
0x12345678H (3054198. 96kWh);

FEHC 0x11H Huhik{E 2k 2200, 32HY 0xO5H Hbhik{f PT
1, WA FIREE S WIAE (NS L) K
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Note:

1.

The energy display value is the primary side energy.

2.AMC72 (96) L-E4 energy data in communication is the

3.

primary side energy, the unit is 0.01kWh;

The energy running of each single-phase loop is up to
9999999.99kWh. If it exceeds this value, it will
automatically return to zero and recalculate from zero,
and the corresponding full count register will be
incremented by 1.

. The register address of the above address table is

represented by a hexadecimal value;

. When the user reads a certain register parameter, pay

attention to the number of bytes and the high and low
bits of the address occupied by the parameter, and pay
attention to the representation of the value (some
values are expressed in binary, some values are

decimal and some data is signed);

. The data processing method is a numerical description

of several decimal points inside, then the data read is
divided by the corresponding 10 index bits. For
example, 2 decimal places are divided by 100, and 3
decimal places are divided by 1000;

Example:

1.

Read 0x27H address value is 0x1234H, read 0x28H
address value is 0x5678H, then the actual L1 phase
primary side energy 0x12345678H

(3054198.96kWh);
2200/10=220. OV; SEZBR{E: 220. OVxPT=220. OV*1=
220.0V

value is



2. Read O0x11H address value is 2200, read 0x05H
address value PT is 1, then the second measurement of

3. BEHX Ox14H Huhik{E 4 5000, H2HL 0x03H Huhik{ K
50, A AR YR R DIAE (N ECA 3 ) A
5000/1000=5. 000A;

SEBRAE: 5. 000A%CT=5. 000A%50=250. 0A

4. BEHL 0x39H HuhbfE A4 -1100, #2HX 0x03H Hudik{# CT
4 50, $EHL 0xO5H HudikAE PT 2 1, ) A AHA Thoh
UM (NES 3 A7) A-1100/1000=—1. 100kW; SZ
BRfE: —1. 100kW«PT*CT=—1. 100Kw*1%50=—55. 00KW

23

the A phase voltage (1 decimal place) is
2200/10=220.0V;

. Read 0x14H address value is 5000, read 0x03H

address value is 50, then the second phase of the A
phase current measurement (3 decimal places) is
5000/1000=5.000A;Actual value:
5.000A*CT=5.000A*50=250.0A

. Read 0x39H address value -1100, read 0x03H address

value CT is 50, read 0x05H address value PT is 1,Then
the secondary measured active power of phase A (3
decimal places) is -1100/1000 = -1.100kW;Actual
value: -1.100kW*PT*CT=-1.100Kw*1*50=-55.00KW
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AT
1.1 BUY =R =&k
MR A 10mA #8912 5,
1.2: BEEARAFEAFFTRENZTEE A 10~230V 4880 /E, 15~400V &b /E,
1.3: 3w ZIR B 4E, @EBUBE b it AR Rit, Wik L) fedebtiX B,
52 4.2 & AMCT2 (96) L-B4 45 A R @ .
L4: FEAFE (540) AR, & (5480) LA LREB Y ZRE4E,
1.5 FARIRARP & PLIE o Z A0 = 2% A 41
BRIy B I Z A Z RIELR T A
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