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No part of this publication may be reproduced, stored in a retrigval
system, or transmitted in any form by any means, electronic, mechanical
photocopying, recording, or otherwise without prior permission of Acrel. All
rights reserved.
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This company reserve power of revision of product specification
described in this manual, without notice. Before ordering, please consult local
agent for the latest specification of product.
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ACR Series Network Multi-Functional Power
Meters, is a intelligent meter, designed for power
monitoring of Power Systems, industrial and mining
establishments, public utility, intelligent building. It
integrate all the power parameters measurement{
such as single phase or three phase's current,
voltage. active power. reactive power, apparent
power, frequency. power factor) and all-sided
elecitric energy measurement and checking
management {such as four quadrant elsctric ensrgy
measurement and time sharing electric energy
statistics. maximum demand record and December
slectric energy statistics etc.) .At same time, it has
many peripheral interfaces function for users
selecting:fited with RS485 Communication interface,
adopting MODBUS-RTU protocol, the demand of
communication networking management may be
satisfied; 4-20mA analog output may be
corresponding to any measurement of electric
parameters to satisfy demand of DCS interface etc,;
fitted with switching input and relay output can
realize "signaling” and "elecontrol’ function of circuit
hreaker, adopting high brightness LEDALCD display
interface, pressing facep/ate keypad realize setting
and controlling of parameters, very suitable for real
time power monitoring system.

ACR Series Network Multi-Functional Power Meters
have very high price performance ratic, can directly
replace the general power transmitter and
measurermnent meters. As an advanced intelligent,
digital Front-end acquisition component, these
meters are widely used in various control systems,
SCADA systemn and energy source management
system.
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Type of maters Basic function Qutling Optional funetion
EPRE MR, LEDE T, AS4B5EH
ACR100E Four quadrant electric snergy rneaswremant. LED Display,
R5485Communication
=HE R, HIEEIE, LEDRR, ASABEEN, 1. —BEdEkm H+A R
ACR110E Three—phese current measurement, active slectric enargy +L B,
measurement; LED Display, RS485Cormmunication 2 ﬁmﬁ;‘él'ﬁ A
_HFE’EEE Il]l i} B 861 LED@ A, RS485EIA | 8O ) :
ACR120E Three—pha; j]ka wer parain&ers mt;l;suremmt four quadrant | F¥7E TR
electric snergy rmasursmant: LED Display, RS485Communication 1. 1 channel transmitting
ZHEAAEASEAE, DR EETTE LCDER, RS4BEEN, | 80 output + active pulss +
ACR120EL | Threa—phase all power parameters measurerent. four quadrant  |Sguare reactive pulse;
electric energy measurement, LCD Display, RS4B5Communication 2. 2 channsls switching
SHAREABHAR. ﬁ”%*ﬁl‘l’ BAERICERI2HSE input +2 channels
a&aﬁ Jﬁwra S@i. LCDEw. RS4BEIE switchilng Putiat
ea phase all power paremetaers measurement,
ACR120EFL litne sharing electric energB
statistics, maximum demand record and Decermber electric energy
statistics date and time Display, LCD Display, RS485Cormmunication
ACR200E e i DL B T
LED Display, RS485€gﬂmunlcatlon 'ﬁﬁ%ﬁﬁﬂi+ﬁmm
SHERNE. AHakitE: ED@w, RSABSEH 2. T R A B,
ACR210E Three—phase cument measurement active electric energy 3 PR E A PSR
measurament; LED Display, RS485Communication R4 (LCOB oSS MEEFF
R _ﬁﬁﬁﬁp%hgﬁwl MR BT, (DR RSISHi | XREAEHTARGH).
Three—phase all power parameters measurernent,  four quadran oo
electric energy measurement; LED Display, AS4B5Communication 1. ?I-a‘::‘ia\:‘enagu};aer:::;:tl?\?e 0:?:
_Hmﬁ%ﬁ#&ﬂg ISR E R LCOE . RSABBET, Gy ;
ACR220EL | Three—phase all power parameters measurement, four quadrant g9 |2. 4 d.'ar.me‘s switching input
slectric energy measurement. LCD Display, RS485Communication Stuere . ;r;"l:a:rl\‘r":\?s!:vei;l S
=HEmEEASENR S EERT. RAMBILR : prld:
B115 ST, (OB R T D o et
rea—phass all power paramelars rmeasureriant 5 HEAEY
ACRZZ0EFL time sharing P:lml_gﬂ energy statistics, channals switching input+2
maximum demand record and December electric snergy statistics channels switching outpur},
data and time Display, LCD Display, RS485Communication
PR PREEAETHE, LEDEIR, RS485FH
ACR300E Four quadrant electric energy measwrement; LED Display,
RS485Cormmunication
=FAEGAE. AUHMETE. (DR, RS485EM
ACRII0E Three—phase mrrentyrr]'easur;nent a:t%e electric_energy 1. MEEFEEsEH+EThlkd
measurernent; LED Display, RS485Communication +IThEkH
p—— _ﬁﬁﬁﬁﬁﬁ#‘!ﬁwl lﬁﬂ;%ﬁﬁﬂ-i LED_?;"J; Rﬂﬂgﬁ:ﬂl 42 | 2. WBAFXRMANTEEE
R Three se all power parameters mesasurement  four quadran i
electrlc energy measurement, LED Display, RS485Communication kg 1 fi::?tr i Bl
ﬂfﬁfﬁj]f‘ Al WREEETE LCDET RSdBBﬁ{ﬂ, 42 ' +active Ise—i-reactiveg u\:
ACR320EL 68| power parameters measurement, four quadrant o, oo pulpecreRctive puise;
slectric anetgy measurament LCD Display, RS485Communication PVo€ 2, : :hhenne;s SWIt;Ihl"Q input
BAOSEAR . SHERAT. R ARERLCE annels switching cutput,
K]I_ZFI %ﬁ' BﬂﬂjiTmetLCDET 354!155315.
hree—phase all power parameters measuremen
ACR320EFL ime s%‘ér.ng Sleciric energy
statistics, maximum demnand record and December electric energy
statistics date and time Display. LCD Display, RS485Communication
BT, LEDE 5. RS465ET
ACR400E Four uadrmt aactrlc aner| measu'ament LED Disple Lofoge e
d SARBCa eniniction. - . 144 2 J\ﬁﬁélﬁ}\ﬁﬁﬂ:*l
= FHE R, ’Eﬁ]@.ﬁﬁl‘l‘é LEDER 7R, RSABLHE{H T
ACR410E Three—phasa current meesurement. active electric energy 1, 4 channels transmitting output;
measurement; LED Display, RS485Communication 144 | 2" 8 channels switching
SHAALABENR. i R AE TR LFDS@ SR, RS485J i, Squarel  input 2 channels switching
ACR420E | Three—phass all power parameters measurement. four quadrant output + active pulse

electric energy measurerment, LED Display, RS4E85Commmunication

-2.

ZRRESRUTRAA

LY 23 7 ] Technical parameters

1 fatR
Technical paramaters Valua
M =%, —fHmE
Natwork Three—phase three wire  three—phase four wire
e 45~65Hz
SE{E. ACI00V, 400V
Rating. AC100V, 400V
i MEN. 1. 2GHEE (E8) . 2E5WEESRRP
BA Voltage Overload. 1.2 times Rating {continuous) , 2 times Rating for 1 second
Input Ih¥E: VFO.2VA
Power consumption. less than 0,2VA
M, ACIA, BA
Rating. AC1A, BA
3 Hw. 1 24EEE (%) . 0REEERED
Current Overload. 1.2 times Rating {continuous} , 10 times Rating for 1 second
THEE: T 0.2VA
Power consumption. less than 0.2VA
BEAR-RERFRRAIRBA, R
& Qutput mode. open—collector photo—coupler pulse, 2 channels Output
Electric snergy o8, 10000, 40000, 160000 imp/kKWh
Pulse constant; 10000, 40000, 160000 imp/kKWh
3 RS4858: M . Modbus—ATURY
Communication RS485 interface, Modbus—RTU protocol
Dy LED, LCD
mA 2, AQBEETRmMA, AE+SVEE
nee - input 2, 4 or B channels dry contacts Input, embedded +5V Power supply
Functon | 3% BWUTTR: 250 ARRReD GBI R I
& B Qutput mode: 2 or4 channals relay NO contact Output
Switching| 2Pt |, AC 260V/3A, DC 30V/3A
Contact capacity. AC 250V/3A_ DC 30V/3A
ﬁ.‘ﬂ)‘ﬁx 1, 2=AB5HY, 0—20mA, 4-—-20mATHE
Lok [ Output mode. 1, 2 or 4 channels Outpu‘l 0~2{)rnA 4~-20mA programmabla
Analog output MWREH . <5000
Load capacity, <5000
Mo SHED. 05Hz, FThERRE1GE. H'E0.58

Measurement Precision

FrequencyQ,0bHz, reactive Electric energy 1 class, other 0.5 class

Power supply

ACB5~285VEDC100~350V : FIFESAVA
ACBE~265V or DC100~360V; Power consumptions4VA

S} -

B, BERACR. B R EAC .5 KV/1min,

ES 9@ WAEDRS, EEHE. TSHHERE > EAC, 5/ Tmin
EEMH. WA, BURMYLE>100MO
Power frequency withstand voltags.

Between Power supply, voltage Input circuit,
Between Power supply and switching input circuit,
Qutput circuit AC1,5kV/1min;

Insulation resistance. Input., Qutpul end to machine enclosure >100MQ

SEEH

curent Input circuit AC1.5kV/1min,
Communicetion circuit, transmitting

Environment

TI{ERE. 10°C~+55C, fffpRE. —200C~+70C

HIEE, §%~95% FER, & rElE 2500m

Operational temperatwe, —10°C ~+56°C ; storage temperature, —20°C ~+70°C
Relative humidity, 594~ 959 no condensation, Altitude, <2500m

-3-
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L L5 1] Installing and Wiring 4.2 BETE 4.2 Instaliation method

_ ACR Series Network power meters adopt the
4.1 SMERREAILRST (Bf. mm) 4.1 QOutline and mounting cutout size (Unit, mm) ACREFIMEZE HURRETANBAR, EE embeadded mode as mounting mode, take pressing

H RS, BERENT, mode as fixing mode, concrete operations are
shown as following:

1, EEBE&L, EEREANFA— SR 1, On proper place of the distribution

ACR1xxZ 5] ACR1 xxSeries

IE3RE  fuARE EFIL R ] switchboard, make one mounting hole with same
Elevation Side—elevation repanning AR AT el size of multi- function meters cutout;
5 2. Bl s Ak, BT ERHRSTORRED, 2, Remove Network power meters, loosening the
76 positioning screw (counter clockwise), remove
P | = LI = W *i mounting support;
= 3, Py FFARBENRTILD, BAMREE 3, Insert meters inte meter—hole of distribution
0 8 switchboard, after the meter is inserted, restore
I‘TI 95 LSRR, EAORIT (MBS ) o mounting support and poesitioning screw (
clockwise).
C:kq: n
ACRZERF ACR2xxSeries ‘
E— i 88 E { @
gl | | 8 LEEAEE 8
L | -
. 10 |
96 85 e il
4.3 B (GF. nENEsE L BSE T, 4.3 Wiring method (Note: If it is different from the
U R o ) Wiring diagram on the meters cabinet, follows the
Wiring diagram on the meters cabinet)
ACRIxxEF| ACR3xxSeries
4.3.1 AEBRBSHTF 4.3.1 Voltage current signal terminal
] =3 108 UsUp Us Un  1a* la 8" I8 Ig* Io Ua U Uc UN  1a* Ia Ie* o 0" g
alll | ‘ 8 e B8 2 [1]2]3]4] [s]6]7]8[8 [10] [1[2[3]4] [s]e[7[8]a f10]
- = - FUSES FUSES
- [@ ¢ @ @lcTs eeeaod c1S
120 .5 | L mi
- = A— =
B
c ) c =
s Lt N . UL
ACRAxx R F ACR4xxSeriss 2CT (SHA=ER) 3CT (SAAEER)
Ux Us Uc Un [a* & I8* |m Ic* lc Ua Up U UN 8" la 8" b Ic* le
- [1]2]8T4] [s]e[7[B0]i] |1\2\3|T| [sTe[7T8[efi0]
3 = = L FUSES FUSES I ‘ ‘ ‘
3| | \ X i it o e @ @ @|CTs UUL lkeeeoal c1s
— 2 i E il :
2 e | —
144 =y c ) c .
N
2PT. 2CT (S4H=£R) 3PT . 3CT(=HIULR)
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432 FEER EH 4.3.2 Switching input Output
|24‘25|23| ‘24|25|2s‘27|2s| |24|25|zs|27‘za‘29‘30‘31‘32|
¥ e — —

DI1 DI2 D3 Di4 COM3

D1 DI2 DI3 D4 DIS DI6 DI7 DI COM3

‘34‘35‘35‘37| ‘m‘35|ae|37‘se‘39|40|41‘
] L]

Do1 Doz Do1 Do2

o4 |35 [sa]
CLJ LI

DC1 COM3 DO2 DO COM4 DO4
J&H TACRIXXE (L) ¥EAISDI/4D0. BDI/2D0MGEr

433 EF. RS485. Bohsd

A B COMm2

+Ep_ Eq B
4.3.4 BRI

o0 [ ]

+| 4 o+ 4+
AO1 AOZ AO3 AD4 COMA1

DO3 DO4

4.3.3 Power supply, RS485, pulse Output

EiEIE]

+ = |+
Ep+ E- Eg+
1T R 3 B ACRIE (L) IR ERR0L/ 2008 &

4.3.4 Analog transmitting output

+| + +

AO1 AD2 COM1 AO1COM1

4.4 FRET
4.4 THESRA
BANEEFRHT=RAHEEEARE ( 100V
400V ) #1120%, BRIREEMERPT;
e R AR AR 2

4.4 28 FEIA

LA A S E F SMBCTIEA

BREMRRANERSEEHEE—5, 1SE
LSISEAEBRENS. 68— EREARER, &
&M R MM EER; FERRRERERLS
EEER (TR TR )

MREANCTLETHEAR, BEARAR
BAR;

LRI R, REREECT,
RUEFIRE;

ZEERERMNELE, SFLTHHCT—X
ElREEEEs = ke

4.4 3B SR

BARB RSN TRS4B5ETIEND, EH
MODBUS-RTUBMY, SRERERIITEEETLE
L%, Wit bE—REE FOTRIERNEEFIL 128
Mgk, SCRNYTREEMYE (Addr) | &
R ( buad ) W@ R EER.

BRESEBUEASSRESR, KBRMT
0.5mm2, SEEA. B, COM, REREAH, B
Bt By {3 25 o M e e e AR AR R

BEUBERMENA, BXEMERSE, BE
$EEN1200 ~10ka,

ROk 2 16 5P o

ZRRESRUTRAA

4.4 Notice
4.4.1 Voltage Input

Input voltage should not higher than 120% of
product's Input voltage(100V ord00V), otherwise,
should use FT;

1A fuse should be mounted on the voltage Input
end;

a.4.2 Current Input

Current input must use external CT access.

When wiring, ensure that the [nput current and
voltage has same phase sequence, i.e. if 1#
terminal is connected with A phase voltage, then 5,
6# terminal must be connected with A phase
current, otherwise, Display value and symbol error
may ocecur; while ensure the connection
correctness of current inlet and outlet{symbol *
terminal connecting with inlet);

If the used CT connected with other meters, the
connection is adopting series connection mode;

When wiring, using Connector bar is
recommendsd, not connected with CT directly, to
facilitate dismounting;

Befcre removing product current [|nput
connection, firstly, cutoff CT primary circuit or short
the secondary circuit!

4.4.3 Communication connection

This meter provides asynchronism haif duplex
RS485 Communication interface, adopts MODBUS-
RTU protocol, various  data informaticn may be
transmitting on the Communication line.Thecretically,
on the same line, meters up to 128 may be
connected at the same time, sach meter can set up
its: Communication address(Addr), Communication
rate(buad)may be selected.

Communication connection recommendation of
three — core shielded wire, its linear diameter is no
less than0.5mm2,separataly connecting A, B, COM,
the shielded layer connecting earth, when  wiring,
the Communication line shall be far away from
strong current cable or other strong electric field
environment.

Recommendation of adding matched resistance
between A, B of the last meter, the rated resistance
range is 1200 ~10kQ.

-7-
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5.1 M H R ERIREA

ACRMZEE 1 RERA MV i8I T AR =
HEES B EF=HRE; =TT R =1
AP REARER: PQAFSTIT RN =D
EARBTEENNE, BEThthE, BhRE;
EHR LA = AT R A SHEFRET, HE—RSAT
RENER TR RENAE: EPOIETITARRT
WA AEE, ACRREEAMRTMIHENER
Yt e

EP—— BRIk

EPE—— B hasE

EQL—— @M The g

EQC—-FE Tyt

Ak, MR TE AREHREE TR
H*o

#l. anTEATR, "Era’ ERATRE, E—HEmERT
EP|, ®rMaBrBbcahets, WERTR, 5
B AR g kWh, REISER R H WA =4
BFOEER:, MTERTREER123456.78kWh.

51 Explanation for measurement items and
faceplate

On the ACR Network power meters faceplate,
when its right side V123 indicator lights, three rows
digitron separately Displays three— phase voltage;
[123indicator lights, three rows digitron separately
Displays three— phase current;PQA indicator lights,
three rows digitron separately Displays total active
power, total reactive power, total power factor; but
its top—left three indicators as power minus sign
indicators, when any minus sign indicator lights, this
shows the Displaying is negative value; EPQ
indicator lights,shows the Displaying item is Electric
energy, ACR Network power meters can measure
four quadrant Electric energy data:

EP|-— capture active Electric energy

EPE—-- release active Electric energy

EQL—— Inductive reactive Electric energy

EQC—- capacitive reactive Electric energy.

Right side k, M: k=Kkilo; M= million

Example: As below figure shows: Era indicator
lights, the first row digitron Display EPI, currently
Display the capture active Electric energy, k
indicator lights, shows Electric energy Unit is kWh,
the Electric energy reading value is the second row
digitron plus the third row digitron, the Electric
energy shown in below figure is 123456.78kwh.

2

1. BEERT, BAEEARRE, HHAEE
BREPHE (RMEHThEEE ) ; ReB] EIPRERER
EPEM ( BirAIERE) . MRAAREREHER.
REEBEURSMEEMER, IHEREPHIEPERSST
HEERT.

2, ACR{t BB FHEMEN, LEDEMEERE
RERGEIEA— R W, HEEFERABDT.
MR, LCD ( R ) SR mATE SR — X
ELAEIN IR, BRI AR — R e SR,

3. YAAZMAERYRBREBFESH T
R = AR A E R ST TR
R, TEEPQAETITR, SHEEBTAEHNH
XK. BEIE, SHABEBRE-KNRERER,
Bt =HEBEES BB TRPA. PB. PCEABE T
£, HALRSHEET—MENEDN ( ASHER
1% ) BEARER. REZEEREERSE, R
EREECTHHIER, REESHEAAFREEEE
Ro BRAARAMEMRERTR (20THE) , ki
BERFANSRHAMETIR, TR LRAR
Wi, BUESBSHRIFARIRAR,

ZRRESRUTRAA

Note:

1, In a general way, users is in electricity
utilization, at this time, read EP| value (capture
active Electric energy); if power plant output of its
power, read EPE value (release active Electric
energy) .If users use power and generate power for
other, then Electric energy Display appear in meters
of EP| and EPE.

2. When ACR meters Display Electric energy
value, LED (digitron) indicated Electric energy data
is the primary side Electric energy, this value need
not be multiplied by current, voltage transformation
ratio. But LCD (liquid crystal) indicated Electric
energy data is the secondary side Electric energy
value, This value need be multiplied by current,
voltage transformation ratio to display primary side
Electric energy value.

3. When user discover that the display of
Electric energy or power is abnormal clearly, may
check three phase splitting power value and
symbols for error wiring. Switch to PQA indicator
lights, three — row digitron Display total active power,
total reactive power, three—phase power factor,
pressing ENTER button, for long time, at this time,
three —row digitron separately Display PA. PB. PC
three spliting phase active power, if use power but
any phase splitting power is negative{minus sign
indicator lights).it is abnormal. Check This phase
current, voltage connection, to see if CT inlet and
outlet is reversal, or voltage and current with
improper phase sequence. If the user adopts the
three— phase-three—wire connection mode (2CT
connection), pressing ENTER butten for long time, to
Display two phase splitting power, the above judge
method is not proper, please consult our technical
support personnel.
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5.2 Explanation for keypad function

ACR Network power meters have four
keystrokes, from left to right they are :SET key, left
button, right button, ENTER button .

SETS
SET key

NEERET, BEEENGERS, (HERTRARECODERNEHRETR,
R TRERE; KERIT, ATED E—8%REe

Under measurement mode, Press This key enter programming mode,
meters hint Input password CODE, after Input correct password, sat up
meters programming;

Under programming mede, used for Return to previous menu

=
Left button

NIRRT, ATVERBRIE,

HEERT, ATVRESSEES R MBI

Under measurement mode, used for switching Display item;

Under programming mode, used for switching same class menu or ones
placa reduced.

a2
Right button

NBERT, BFYHAERGH,

HERAT, ATVHRRESERR MR,

Under measurement mode, used for switching Display item;

Under programming mode, used for switching same class menuor ones
place increase.

EIE= ]
ENTER button

WEERT, Ew%ﬁﬁﬁtﬁﬂ?&i&ﬂ?#ﬁﬁﬁiﬁ*ﬁﬁé [ BiZRER } 5
EREET, FITFRANE MR SRS ERSEEA

Under measurement mode, when Displaying Electric energy data, press This
key can look over time sharing multi-rate Electric energy (if any);
Programming mode, used for menu item selection confirm and parameter
revision confirm.

@+ OER
Left button + ENTER button

SEEAT, BASRATERENED.

Under programming mods, This combined key is used fo
hundreds place reduced.

Hig+EER
Right button + ENTER button

HERAT, RASRATEAREEM,

Under programming mode, This combined key is used for
hundreds place increase.

-10-

6.3, #EHM (%1, 2, HEWEE S RFLEDA,
LEDB, LEDCS&R)

531 ZEACRIO0E. 200E. 300E. 400ERUEH
EIRE () . BRCATIEGE (RE) . BEER
. BELEE:

EIRRET, BHrERaRubiackinhs
. BEHEEEp— RS REEPE— 8
HE B EEqL—— BT TIREEC,

BrR—XWAEREER/EpERf, WhITHIKIETR
KTERT, HERAARERERTRELEDCE, &
e B BRELEDB k, HHhEREMARArhkwh, ¥
BEEEATITIERER, kTR, MR, $frk
HhMwn,

BIR— NI REEQL/EQCRY, varhfTHRIkAT
SRR, LAEMERARERIERRELEDC E, Wi
#IBBREELEDB |, MRS dkvarh, Mg
SEEATITUERER, KTRER, MITH, Bidih
Mvarh,

BN, BEERERAL .

5.3.2 HEACR110E. 210E. 310E. 410E=4H=%
Ealldy Eopril)

EARRET, HiESERE MRS
B: Bl —RWEThEEED,

B, TER5%. BRBTHREY
AA, S—RPENARTERNEN, KWIER, B
BfrEHkA.

BR—RWETEEp B, EpfTFikiTS a5,
LB A RESRIE B REELEDC L, MRS R =
fELEDB.LE, AThEEmAMrbkwh, MR pEEARIH
EEEET, KRR, MR, SfrgdiMwh,

ZRRESRUTRAA

53 Explanation of operation{l, 2, 3 row
digitrons Is separately presented by LEDA, LEDB,
LEDC)

5.3.1 Look over ACR100E. 200E. 300E. 400E
capture active Electric energy({power utilization),
release active Electric energy(power generation),
Inductive reactive Electric energy, capacitive
reactive Electric energy:

Under measurement condition, Click left button
or right button orderly switching Look over: capture
active Electric energyEpl«<——release active Electric
energyEPE+— —Inductive  reactive  Electric
energyEql< —+capacitive  reactive  Electric
energyEqC.

When Displaying primary side active Electric
energy Epl/EpE, Wh lamp and k indicater lights,
now, the low level Electric energy data Display on
the LEDC, the high level data Display on the LEDB,
the active Electric energy Unitis kwWh, when Electric
energy value reach the preset value, k lamp die out,
M lamp lights, Unit switch to MWh.

When Displaying primary side reactive Electric
energy EqL/EQC, varh lamp and k lamp lights, now,
the low level Electric energy data Displayon the
LEDC, the high level data Display on the LEDB,
reactive Electric energy Unit is kvarh, when Elactric
energy value reach the preset value, k lamp die out,
M lamp lights, Unit switch to Mvarh,

When Displaying Electric energy, the highest
accuracy should be expressed with two decimal
points.

532 Look over ACR110E. 210E. 310E. 410E
three—phase current and capture active Electric
energy

Under measurement condition, Click left key or
right key can orderly switch Look aver: current [«
— primary side active Electric energy Epl.

When Displaying current |, | lamp lights. current
Display common Unit is A, when primary side
current reach to preset value, k indicator lights,
Display Unit switch to KA.

When Displaying primary side active Electric
energy Epl, Ep lamp and k lamp lights, now, low
level Electric energy data Display on the LEDC,
high level data Display on the LEDB, active Electric
energy Unit is kWh, when Electric energy value
reach to preset value, k lamp die out, M lamp lights,
Unit switch to MWh.
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5.3.3 EEACR120E, 220E, 320E. 420EHEE. B
Ee., 3hie. fpEfnsme

ENRRET, EhElERTRyRE
B BEV— -8l STREERAS PQA+——
BB AT EEpl— BERH I EEPE— &SR
W REEQL— — BT fEEQC— —HiEKF

BREERVE, VI23ATS%, MG,
BTGB R R 4GB E, RESEY
AV, B—RNEFEAFTIEHERN, KRR, BFR
Bafreh kv,

B ETNARTEE A, kMR R AT
EHEN, TSR, BRafriiibka,

HhREREMAW, BB REMR
var, YMREATTEREN, WTaR, BREr
REAkWR Ekvar; YThERECATITIEEEN, KT
WX, MEITASE, BREAERAMWEREMvar, &
WERRELEDA L, TR RELEDBL, Ih
¥ BRELEDCE,

BR—RIETheE fEEn /EpERY, WHITHIIER
TRy, HEEANEERIERRELEDCE, Bt
$UEBTIELEDB -, AIhERERTFAER I Wh, &
AR RIS MR, ITRR, MITHE, HfE
Mwh,

BrR—RNITTHEAEEqL/EqCRT, varhiTHIkET
K5, WEHERA RSB R RELEDC L, WA
1B RYELEDB L, FCTERAE BIRAYSAAIE R Fkvarh,
YREMEOATHiEEE, KRR, MITR, B
wEHahMvarh,

BREEFR, 'FBRELEDAL, EEEBR
LEDB.E, $#R&frHz" BR¥ELEDC ko

EEEEDEAMTADRRSHRLT, YHE—
AT RS R R 0 BRAIE.,

533 Look over ACR120E. 220E. 320E.
420Ecurrent. voltage. power. Electric energy
andirequency

Under measurement condition, Click left key or
right key can orderly switch Look over: voltage V«—
—current +— —power and power factor PQA+— —
capture active Electric energy Epl— —felease
active Electric energy EPE+— —Inductive reactive
Electric energy Eql+——+capacitive reactive Electric
energy EqC«— —frequency F

When Displaying voltage V, V123 lamp lights,
under three—phase four wire condition, press
ENTER butten can switch Display phase voltage«—
—line voltage. Voltage Unit is usually V, when
primary side voltage reach to preset value, k
indicator lights, Display Unit switch to kY.

current Display Unit is usually A, when primary
side current reach to presst valus, k lamp lights,
Display Unit switch to kA.

active power Display Unit is W, reactive power
Display Unit is var, when power value reach to
preset value, k lamp lights, Display Unit switch to kW
or kvar; when power value reach to preset valus, k
lamp die out, M lamp lights, Display Unit switch to
MW or Mvar. active power Display on the LEDA,
reactive power Display on the LEDB, power factor
Display on the LEDC.

When Displaying primary side active Electric
energy Epl/EpE, Wh lamp and Kk indicator lights,
now, low level Electric energy data Display on the
LEDC, high level data Display on the LEDB, active
Electric energy Display Unit is kwh, when Eleetric
energy value reach to preset value, k lamp die out,
M lamp lights, Unit switch to MWh.

When Displaying rimary side reactive Electric
energy EqQL/EQC, varh lamp and k lamp lights, now,
low level Electric energy data Display on the LEDC,
high level data Display on the LEDB, reactive
Electric energy Display Unit specified as kvarh,
when Electric energy value reach to presset value, k
lamp die out, M lamp lights, Unit switch to Mvarh.

When Displaying frequency F, 'F Display on the
LEDA, frequency value Display on the LEDB,
frequency Unit"Hz" Display on the LEDC.

0On the faceplate top—|eft, three lamps as power
minus sign indicator, if any of minus sign indicators
lights, the Display value of this row is negative value;
otherwise, it is positive value.
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6534 FFACRI20EL, ACRZ20EL. ACR320ELE
. I, DOEE. AEFEE

ACR120EL, ACR220EL., ACR320ELEBR—X
e fEm, HAEFAEASIEERELEDCE, Ehrk
EBFELEDB L, FIaEgfrkWh, I
firkvarh,

TEFEL THE;

HEER

B phase valtage ", ——— |BC Eicﬁge

C pha.sa voltage CACuﬁé&vo tage
Preas laft/ ight key jt
3 BEEw

A phase current Pross ENTER kay A pigsﬁeavglimge

A phase curmrent
il
Povavz fagor

B pﬁ'ﬂ%ﬂ;rent —

[ pl%*sﬁe%wrrent

Press lefi right key
ress ey n
s E

[ AdHEE | A
A phase voltage | Prees ENTER key ABﬁ?l?\;%%ge Frass ENTER keyl o phg;'sﬁe%vﬁtage

ZRRESRUTRAA

534, Look over ACR120EL, ACR220EL,
ACRB2CEL current, voltage, power, Electric energy
and frequency

When ACR120EL. ACR220EL, ACR320EL
Displaying secondary side Electric energy, Electric
energy low level data Display on the LEDC, high
level data Display on the LEDB, active Electric
energy Unit is kWh, reactive Electric energy Unit is
kvarh.

For Lock over flow, please see below diagram:

— | A phase current

i
Freguency

HEEE HEIEE

AFSHITTE
x Fress ENTER key A phase active powar|
Reacilve power [~ ——— | B phase acfive powar|

[C phase active powsr

Fress ENTER key| , AMETETHINRR

Aphanerae.cmega«er
Ephasera:gil:ﬂe

C phasa reactive powar

IPress ENTER key

B e
Prees leftf right key
1 ]

Capmre active
Electric ener
Secondary side

T I
Press left/ ight key

Wi hae

Raleass active
Electric energ
Secondary slde

s
Preas laftf right key

Inductive reactive
Electric energ!
Secondary side

L
Press left/ right key

Caé)acmve roactivg
|pctric enar
Saconaary side

-13-
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5.3.5 ACR120EFL. ACR220EFL. ACR320EFLEE

HEE

ACR120EFL.ACR220EFL. ACR320EFLBFR =%
W e, RENKANIEBFELEDCE, Wil
BB RELEDB.E, BB Arkwh, TR RE A

5.3.5, ACR120EFL, ACR220EFL, ACR320EFL

Look over flow chart

ACR120EFRL.ACR220EA., ACR320EFL Display
secondary side Electric energy, Electric energy low
level data Display on the LEDC, high level data
Display on the LEDB active Electric energy Unitk is

Wh, reactive Eleciric energy Unit is kvarh.

kvarh,
BEER
AR ﬁ%eﬁ\;%ﬁiﬁga ENEI'rEBHS:Ey A phﬁeﬁﬁlage
> BC Line voltage| A phase current
CA Line voltagei Fraguency
Press leftf right key
A pr%*sﬂe%age
A phase current
Power factor
Press left/ right key le?ﬂ
AEETE 888
A phase active ENTER
B:
sk
C phase active power
b7 Laay ]
Prass left/ right key EEER B
[ Press A Press
Total ENTER key | SJTke ENTER key |
Acﬂvﬁ%%?m@ Hetive e&:‘;ﬁm@ pctiva wﬁﬁw
fios iy ]
Press left/ right key
Total
Reactive Electrig
Press left/ right key HEER BETH BEE HE
Press ——=n—— Press A Pross T ER® | Prass
Jﬁﬁ%m ENTERKR) oo boak | ENTER Koy | | bRl | ENTER ey | poirhl iy
Aﬂrﬁ?&%’c efergy Aﬂrﬂéﬁ%ﬁ Aciive Hlecic efery| \Ackive Elecint energy|
Press left{ right key
ARE ol %‘“‘ — e AUETAAZH I AR
BHBLRE Tess SET key Aclive EIBCic 6 Gan disply 12 months (before thls month) power deata
Maximum
Demand and
Oceurring time
o el ]
Prass left/ right key
&8
g Mo
fova ey ]
Prass left/ right key
H3. MiE
Data, Time
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5.4 iRENE 54 Programming menu
5.4.1 (S o 24 5.4.1 Meters general Programming menu
H—JEs gt E E=gRE 1B
First menu Second menu Tertiary menu Description
B rEmER
i P 1-6 Power —on display
i picture selection
i B (FARAE0001)
5 H 5 r d E 0-9992 Password setting
(] {Initial password 0001)
HOEg, BgEaEy
E J E Press ENTER key,
l- » Electric energy clear
s
L I n E 3P3L. 3P4L { Three—phase—three—wirg,
Three—phase—four—wire )
[ PR
! n.U 100. 400 Input voltage range
, WASRELE
n ,ﬂ. ‘ iy & Input current range
f’ ﬂ.P b 0-9999 i i
B Voltage Multiple
i E E B
in 0-8e99 Current Multiple
1-247

bub

Addr

Communication address

bRUd

4800, 9600, 19200, 38400

LR

Communication baud rate

EBETRRHiERsS5.2)

001-026 . .
Er} 101126 0-9699 st cnerme ranstoming,
ﬁiﬁiill?%giiﬁtﬂ

Tr.2~tr.4 E?tjt:o I:F;-lltJt; Second channe! 1o fourth

channel transforming
output({ for details, see 5.5.2)

-15-
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5.4.2 LCDE R FRALeiSGSEg 5.4.2, Backlight control menu of LCD Display
meters
E—-ma g famt 7 o] E=4gE gioL:]
First manu Secend menu Tertiary menu Description
WEAOR, HEER;
R 12660, EHAHE
5 l__'lS b L C d 0-255 F1-255B) fFHRR

Setting as 0, backlight lights;
Setting as1-255, backlight after
lights for 1-255 second, go out

5.4.3 FFc B N3

ACR{UEF RS i, HRE
AR 1. BFEAR (SRS FREH) 2.
Baprs, { @ A — R R, Bant

B EPL.dofef ) o

5.4.2. Menu for increasing switching output

ACR meters switching output adopt relay output,
with two control modes:1. electrical level mode
(contact of relay as NO or NC); 2, pulse
mode(contact of relay is closed for specified time
then breaking, the closing time is controlled by

PL.da).
o ] BIgE E=gRE e
First menu g Tertiary menu Description
BEROD0RT, ke aR e T
FRs B B1-2650, Sk
J AR, #0017
S ‘J. 5 P L d 0 0-255 Setting as 0, relay adopt level

control mode; Setting as1-255,
relay adopt pulse control modse,
unit as 0.01 second

-16 -

5.4.4 HREACHMMASES

ERREE-ARETOME MR, IRhsER

ZRRESRUTRAA

5.4.4 Menu for ingreasing multi-tariff meters

Mutti-rate Eleciric energy may be divided into:8
time segment/24 hours, the Electric energy time

In the 22:00~24:00 period of time,

EREENN TR, sharing metering adopt 4-rate mode.
B3y BEogsEs W=y 1A
First menu Second menu Tertiary menu Description
JAFE =
Year Month, Day
W A
Setting current time
B -
! Hour Minute, Second
#24:00~06:00RH B+, WE B 44
- 1 4 &0 In the 24:00~08:00 period of time,
r i the rate as 4 Vallay
FE0B:00~08: 000 jE) R P ¥ H 3
_ 3 0800 In the 08:00~08:00 period of time,
r the rate as 3— Flat
L #£08:00~10:00RHEIER T, SR 02—
r - 2 1000 n the 08:00~10:00 period of time,
L the rate as 2— Peak
#£10:00~12:000 EI B, B 12k
'[: - L, 1 1200 In the 10:00~12:00 period of time,
r the rate as 1- Spike
#£12:00~14:00fHEI B P B2 02
r E - 5 2 1400 n the 12:00~14:00 period of time,
the rate as 2— Peak
b ¥£14:00~16:00RHEI B P B0 1
r C - 1 1600 In the 14:00~16:00 period of time,
the rate as 1- Spike
L #E16:00~22:00R BB, W& H 2 -
r C - 2 2200 In the 16:00~22:00 period of time,
the rate as 2— Peak
L #22:00~24:00R} B R, S b3S
r L - 3] 2400

the rate as 3— Flat

-17 -
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5.5 HERE
KR REENED AR T ARRADR
UG, e, ERES.

i AREGREERE, e ERHTRIA,
PASE RS SR SETREZI B SAVE/NESTHE,
R IHEE R, EUREETH.

5.5, Programming example

The programming example use flow chart to
infroduce how to change some options of
programming menu such as current times,
transducer setting etc.

Note: After completing setting or selecting, press
ENTER button to confirm, after confirming, pressing
SET key until SAVE/YES page appear, now, the
ENTER buiton must be pressed to confirm,
otherwise, the setting is invalid.

5.5.1 fnfeMERT e S 5.5.1 How to revise the current times
MRS
Measuring
condition
HESETE
Press SET key
PASS
b e ]
Press ENTER key
PRSS
3 DTS, EMEREEE
ress lefif right key to rewse assword, after
passworl correctmg Press ENTER key
545 In
s N
Press left/ right key
REER
Press ENTER key
in % in
L3kt
Linf " Press laft right key Inl E
HEIEE
Press ENTER key
TS OHEREL in
TEURREEMRE « )or E
Press |eft/ right key to set transfermation ratio, !
after finishing, Press ENTER key to confirm ﬂﬂﬂ f

-18-

5.5.2 iMfaiE Ak

I RA N T RES R R R A 26 R R
UAB. UBC. UCA. A, IB, IC.
PA. PB. PC. PE. QA. QB. QC. QJa. PFA,
PFB. PFC. PFi. SA.SB. SC. SE. F) BR%

{UA. UB. UC.

BRI 0~ 20mARE 4~ 20mAR B S

ZRRESRUTRAA

5.5.2 How to revise transmitting setting

Analog transmitting output can select any of

26 electric parameters from grid (UA. UB. UC.

UAB. UBC. UCA. |A. IB.
QA, QB. QC. Q total.PFA, PFB, PFC,
PF total .

total.

IC. PA. PB, PC. P

SA, SB. SC. S total. F) and isolate

transmitting output as DC signal of 0~20mA or
4~20mA.

545

Press |eft/ right key

Ee |

kel
113

Er. !

RBEFE
Press ENTER key

EEE%BE&&& SERUEEREFRIA
Press left/ right key to revise parameter,
after finishing, Press ENTER kay to conirm

HEZE
Press ENTER key

V13

6600

-19-
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after finishing, Press ENTER key to conirm
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5.5.3 HERERER 5.5.3 Programming set flow chart
'l:!- } i ik o
' First channel transmitting
—  HEOZEnERe,
w | HSETEHRH
5 [*—Press ENTER key,
electric energyclear;
I Press SET key and exit
@ Py
LEE— AR, MER0-20mARH], TR0, MSRA-20mANH, = Presslesiﬁ r{i%tkey @ ;f;wéfﬁg, & .%E%EF;HE
1, = = = - = ET: & | Press O | Press ENTER | &
A1; M=, SHohEaRRs, MERRL TR, XE13RREHhEPS 3 e PraseSET key TSET koy /SET key 8
The first bit from [eft is the transmitting selection, s 0~20mA Output, it is 5o 3
0, as 4~20mA Output, it is 1; the second bit, third bit as transmitting code, - Eg o [RE%/SETH §
its Correspondent relation see table, here 13 indicate active power P total % H o8 8 " Press ENTER | =
Hmow L™ | JSETkey g
(1
28
e -
i 01 02| 03|04 | 05|06 O7 |08 |09 |10 11|12 |13 %K—E% _ [BE%SETHR
/13 E%ﬁj.; i < [PressENTER | *°
Has / SET key
UA | UB | UC |UAB UBG|UCA| A | IB | IC |PA |PB |PC |PB ity §
23
ii
14 | 16 | 16| 17 | 18|19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 :EIE%EFﬁg
£ | Press ENTER

QA | QB | QC | QK |PFA|PFB |PFC |PFE | SA | SB | SC |SE | F

ER#R
Normal mode
|
4

Press =}
SET key -
. BEESETR =
= Pross ENTER'| - &
SET key
T )

il [T g e
2OmAH S RIS TR, FURRTUR (MLAER ) FEHO. gz #5 2
HHBA220V, 100A/5A, =HHMER, MI100% PRB220V x 100A x 3=66KW, s = 2
1%{EERE600, F=AESEE, MI220kV x 100A x 43 =38.10kW, 1%{EEN3810; iU ﬁ% kay

E 5 G ﬂ 20mA Output is corresponding to electric parameter Display value, taka the E § £ Rl /SETE §
highest 4 bit integer such as: Input as 220V, 100A/5A, three— phase four ok
wire, then 100% P total as 220V x 100A x 3=66kW, taking 6600, for three— 1 SET key g
phase three wire, then 220kV x 100A x /3 =38.10kW, taking 3810;
%) v |BREESETR 5 HmASETH S
% 3 = — 7
& o | Press ENTER Press ENTER g
SET key I SET key
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6 il
8.1 LR
ACR{ = AAMODBUS-RTUBMHX,
MODBUSEMUFREIE X T RIS, SBErFsleE, X
HEACEETHNSERE. MODBUSHHLE—R
EiNLR FEAEMEEREE (ENT) . ¥R
PANESSLY —An—NERiRE (M) F, &
HRER MRS RSN,
MODBUSHMI R AFFEEEAL (PC, PLCE ) #1
HRMPEXHER, TRAFEIHLRRE ELY
R, IREERRERREE MR G
LR, R TREERSAY RS,

8.1.1 fS=

ERERBRENR, FRFHRE, E2
MM SR AET AR ofr PR, 8814
e, s EuEE ( BIESRERE) . XY
BES., 11MEEE.

& Communication
8.1 Communication protocol general

ACR meters use MODBUS—RTU Communication
protocol, MODBUS protocol to define the check
code, data sequence etc. in detail, they are
necessary content for specific data exchangs.
MODBUS protocol use master/slave responding
connection(half duplex)on the same Communication
line. After signal from host computer addressing of
the only one terminal device(slave computer), the
terminal device sends answering signal and
transmitto host computer .

MODBUS  protocol o©nly permit  the
Communication between host computer(PC. PLC
etc.)and terminal device, not permit the data
exchange between independent terminal devices .In
this way, every terminal device does not occupy
Communication line in their initialization, but is
responding to the enquiry signal.

6.1.1 Transmission mode

The information transmission is asynchronous
mode, and take byte as Unit, the Communication
information transmitting between the host computer
and the slave computer is the 10 bit character
format, including one Initial bit, 8 data bit (Firstly
Transmitting the least effective bit), without parity
check bit, 1 stop bit.

-22 -
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6.1.2 fERMIHER 6.1.2 |nformation frame format
HbHEED ThiERS BB CRCHESEE
Address code Function cade Data area CRCcheck code
%% 154 N 25
1 byte 1 byte n byte 2 byte

HEEeD. MUTEEMNITERS, BT (
S B ) AR, +HRA0~255, EACR{LE
HRMER1~247 HEHMRE. TSR T ARE
EeYES RN, TRERENcRE S2EEN
EHEIR. SERREMADITASRE—N, R
HIUET NSRS B8 T R . MR
RRE—AEE, BT MR R ERT £
Y& LIRS > HTEM.

B THMERLERT B B MRS AT
e, THRIIL TIZRFGERAZMNIED, MEE
AR RITIE.

Address code: address code is located at
beginning of frame, composed of one byte(B bit
binary systemn code), decimal system is 0~255, in
the ACR meters, just 1~247 is used, other address
is Reserved. these bits indicate terminal device
address specified by users, this device will receive
the connecting host computer data. Every terminal
devic has its only one address, only the addressing
terminal is responding enquiry including this
address. When terminal is Transmitiing one
responding, the responding slave address data tell
host computer that which terminal is communicating
with it.

Function code: function code tell the addressed
terminal to execute what function. Below table list:
function code used in this Series meters, and their
meaning and function.

IhiE X e
Function Definition Operation

Read data register

Olotain current binary system value of one or multiple register

10H e

Preset multi — register

R R — R FI £ T

Set binary system value into a series o multi — registe

-23-
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#EX. MBEKEST AMNITSENERTE
HOEUR A A 2 I R R T R, SR
HATTRERENE., SERuEREE. N W
REMDEFARER— M EER, HRXNBREAM
B FERTHRERE O E0E, FIHREIMI I
PR BAMALY B8 4R P B TR AR

CRC®ETL, #iR#% (CRC) BEA®+F
W, B8 7 —MefrH=#E. CRCEHLSRRE
THEHE, AERMEEEE L, B EEE
A EFITHCRCHE, RESREWEIRCRCEPHE
HEFTEEE, MENXEMETES, RELETHR.

& pi—1CRCHMFRES .

1., Fl—A 160 B E@|BOFFFFH(E1), Rz
HCRCHTER.

2., e N — RS SCRCETE
BPNEFPRTREIEHE, SRFEICRCHTR.

3. ¥CRCHFBRAEE—f, RWAOKLO0,
B e,

4. NRHRERR0, BEHE=S(TF—JRB)
INPRMEAN1, BCRCEERS —PHRNEEE
(OACOTHHTREZH .

5. BEE=SHNEMSEI 8RB, EA0
BT — RN,

6. BEEMHRESEMET— M, HF
RN TEBER.

7 . BEECRCEFRNERECRCANE,

HSNER —RF ARTR R CRCHT &,
EREERARIEER, EERHNERXNE
Pz, ETRLATEER, BHREETN.

Data area: data area is including the data needed
by terminal for executing specific function, or the
collected data when terminal is responding enquiry .
Content of these data may be value, reference
address or setting value. For example: The function
code tell terminal to Read one register, the data area
need to specify the starting register and Read how
many data, the built—in address and data have
different content depending on type and slave
computer.

CRC check code: Error check {CRC) domain
occupy 2 byte, including one 16 bit binary system
value. CRC value is calculated by transmission
device, then attached to the data frame, the
receiving device, while recelving, it calculates the
CRC value again, then comparing it with the
receiving CRC domain value, if these two values is
not equal, it shows a error occurs.

Flow for forming one CRC:

1. Preset one 16 bit register as OFFFFH (All-1),
called as CRC register.

2. 8 bit of data frame first byte and low byte of
CRC register carry out exclusive or operation, then
save its result back to CRC register.

3. Right shift CRC register for one bit, the most
significant bit is filled with 0, the least significant bit
is shifted out and tested.

4. If the least significant bit is 0, Repeat the
third step (next shift); If the least significant bit is 1,
CRC register and preset fixed value specified
(DADO1H) carry cut exclusive or operation.

5. Repeat the third step and the fourth step
until shift for 8 times, the complete 8 bit is done.

6. Repeat the second step to the fifth step to
treat next 8 bit until all the byte is treated.

7 . The CRC register final value is CRC value.

Besides, there is another CRC calculation
method by preset table, its main feature is fast
calculating speed, but large saving space is
needed, please refer to related data.
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6.2 TR Er
6.2 1TIRERN03HIR04H,; 1R
W ATHAERRERRSITRAEIEER
BeB. EH—RERAEEMECLERA, BFE
A XA HbEE .,
TEEFFRM01SMAE M RAFINE A
B (EeRi Ak 5 A2 4% ) UAB, UBC,
UCA, HeUABRMIEA0028H, UBCHIHHEX
0029H, UCA#YHEHE002AH,

ZRRESRUTRAA

6.2 Briefing for function code
6.2.1 function code 03H or 04H: Read register

This function permits user to Obtain data and
system parameters collected and recorded by the
device. The data number requested by host
computer for each time have no limit, but does not
exceed the address range specified by Definition .

The following example Is No. 01 slave

computer Read 3 collected basic data (data frame
every address occupy 2 byte)UAB, UBC. UCA,
in it, UAB address is 0028H, UBC address is 0028H,
UCA address is 002AH.

B ke 3 BEIER
M stit it Transmitting l}’kME Return
aster transmitting infarmation Slave retumn information
HihbEY
O1H O1H
Address code Address code
e
Function code R Funﬂg%%gde Gt
[== ]
High byte 00H FH 06H
Byte quartity
Initial addrass {Es=dy
Low byte = B
High byte Under-range
[t O0OH Register data
High byte =5 TElE
IR igh byt Low byte Under—range
Register quantity s 03H
Low byte WF e
High b nder-range
prrEy o wemag | oY d
CRCE®®™ | Low byte Register data | fesegs TR
CRC Under-range
check code [ i CaH rowbe °
High byte T TEH
High byte Under-range
Register data {E==5 T
Low byte Under-range
P
CRCEWD Low byte Under-range
CRC
check code [ Ea] T
Highbyte Under-range
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6.2.21N8ERN10H; BE7S

IRERIOHAKFAARE £ SHERNAR, 7
RHFRESE. FERRBRSETHENESS
Ao EH—REETRUEA 625D EHR.

TEEHTERE A0 1 MM Ra TR
Dol FEERARBRSRTSERM H0022H,
|y 12frXEDI1-DI4, 13- 14D DO
Do2,

6.2.2 Function code 10H: read-in register

Function code 10H permit user to change
content of multiple registers, System parameters,
switching output condition etc. may be written by
using the function. maximum cnce read-in data for
the host computer is 16 (32 byte) data .

Below example shows: meters Output switching
Dol with Preset address 01. switching input/Output
condition indicating register address 0022H, S9th—
12th bit corresponding to DI1-DI4, 13th—14th bit
corresponding to DO1-DO2 respectively.

3 REER 3 EEEE
M sti?-lﬁﬁ'tt' Transmitting Sl)i’ﬂlﬁtlﬁl _Return
ESLERUATBTILENG information SNCHELLRT] information
Hhk e bty
Address code el Address code O1H
THRETS ThEE
Function code o Function code L
[k BT
High byte 00H High byte Qo
Initial address S Initial address Bt
Low byte eatt Low byte £h
[ - E ]
4 00H : 00H
High byte High byte
sppE | o wamng O
Register quantity S Register quantity Epss
Low byte D Low byte il
S5 BT
Byté quantity 02H CRCKST | Low byte M
CRC
BT check code Brh
ezt High byte A0H High byte 2k
HBENBEE
0022H Data b=
to be read—in Low byle 00H
1EF45
CRCRE | Low byt el
CRC
check code s
High byte 12H
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6.2.3 HIREMDxEH; PRELAENEE

ACR120EFL, ACR220EFL, ACR320EFLRI%E
BAREER 2 —FRE ERRERESASR
#, AAEEExeH ( xAREERMAS, & 08H
HEEETNS ) TSUBALAMBEE, BTE
FEBA B ERRNER RSN, TS,
., B, B, R, ik, T, SEEE (RESES—1
¥) . CRCEERTE. #l. RBUMAN07E12H, B
BHO7EE11 AFHE SRR, TR

ZRRESRUTRAA

6.2.3 Function code x8H: Read Electric energy data

ACR120EFL. ACR220EFL. ACR320EFL
Network power meters save one year(before this
menth) Electric energy data into the special chip,
user can adopt xBH command(x is the enqguiring
month, Note: 0BHis the Electric energy clear
command)}to enquire Electric energy of target
month. The normal answer for enquiring Electric
energy of target month: slave address, function
number. year. month. total. spike. psak. flat.
valley Electric energy(Electric energy data ocoupy
one character), CRC check code. Example:Suppose
the current month is 07/12, to enquire 07/11 multi-
rate Electric energy, the result is shown as below
table:

shiciEleslnig information information
Hhbi- 55
Address code 01H Address code O1H
Theerg hu) L
Functian code BaH Function code e
HEFH aoH i O7H
CRCHESTS Low byt Year
e [T A
check code OBH
High byte BeH Month
BATTasE -
Total active Electric energy
LTI o
Spike active Electric energy
#E TR -
Peak active Electric energy
AT .
Flat active Electric energy
BT i
Valley active Electric energy
B
F3H
CRCER | Low byt
hy CI?COd F- 1=
check code
High byte 2AH
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6.3 B R

ACR{URF BT M BN T TR
o, AARETEMATETHAERSHEN. &
. EEhiE.

6.3.1 FFRME A EH

ACRIIEFXRGANERATEATRESS
N, (UERAPEE5Y NIfERE, THIMBE
Bo HIMBERAAEEAN, RANBRISOR
#5, FINT &R RSN O SCELTR RTIRE,
) ).

ACR{URR LR E D e, s b
YLITREH GEREWHA. 1. BRAR; 2, Bk
R ) , RIS, hTRURERAERRE
TUHRR B RETIAE ( Smahins, KEE) .

AGRLSR S B A A aE R i
0022H, H5FRBRNGTLAMEXRAT:

6.3 Communication application details
When ACR
consolidated planning of Communication address

designing, meters  make

table, user can easlly Implement telemetry,
signaling, telecontrol etc. functions based on
following introduction.

6.3.1 Switching input Output

ACR meters switching input adopt dry contacts
switching signal Input mode, meters built—in +5V
operational Power supply, the external power supply
is not necessary. When external contacts is closing
or opening, meters Display switching condition
locally, and through meters Communication port,
the long distance transmission function, i.e.
'signaling" function is implemented.

ACR meters switching output adopt relay output,
by means of

Supervisory computer long distance control
(telecontrol with two modes: 1. electrical level
trigger; 2, pulse trigger), implement “telecontrol"
function, or Iimplement corresponding alarm
function{such as over current, under voltage).

ACR meters about switching input Output
Communication address is 0022H, the switching
input Output corresponding relation is shown as
following:

-28 -

1. %fACR120EK. ACR120E (F) LK. ACRZ220EK.
ACRZ20E (F) LK:

ZRRESRUTRAA

16 15 14 13 12 11 10 9 8~1
0022H
po2 | Doi Di4 DIz DI2 Di #E
Reserved
2. HACR320EK. ACR320E (F) LK:
16 15 14 13 12 11 10 9 B~1
o022H
DI DI2 DI3 Di4 DO DO2 Do3 DO4
Reserved
3. XTACR320EK(8DI} . ACR420EK;
16 15 14 13 12 1 10 9 8 7 6 5 | 4-1
0022H
BE
D | D2 | D3 | D4 | DI5 | D6 | DI7 | DI8 | DO1 | DO2 | DO3 | DO4 ==,
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6.3.28 B SHE

ZEFIMEEAModbus-RTU EAEHH0S
wSE, BRESKERE BNMERRNT: (4
EVal BT, Val sXsfrE )

1. #MEUA. UB, UC, 28 EUAB, UBC,
UCA.

Val s=Val tx10" { DPT-4) , Efifkv, DPT
MOD23HEF kM

2. HlA. B. IC:

Val_s=Val_tx 10" (DCT-4) , BAfrdigA,
DCTMO023HEE TR o

3. JIEFA. PB. PC. PH. QA. QB. QC.
Qi:

Val_s=Val_tx 10" (DPQ-4) , HIhIEAf
AW, THHRAR T var, DPQMO024HE S HRE,
HIhE TR A PR 0024HEET | WBE
fEfzfieR Q. Qe. Qb. Qa. P. Pc. Pb. Pa) %
tHe

4, ThREHE PFA. PFB, PFC. PFE.

Val_s=Val_t/ 1000, &AL

5, ¥,

Val_s=Val t/100, 2fifg#kHz

6.3.2 Power parameters and Electric energy

This Series measurement value is read—out by
No.3 command of Modbus-RTU Communication
protocol, the corresponding relation between the
Communication value and actual value are shown as
following: (promising Val tas Communication
Read-out value, Val_s as actual value )

1. Phase voltage UA. UB. UC. line voltage
UAB. UBC. UCA:

Val_s=Val_tx 10" {(DPT-4), Unit: ¥, DPT from
0023H high byte Read — out.

2. ourrentlA. 1B, IC:

Val_s=Val_tx 10(DPT-4), Unit: A, DCT from
0023H low byte Read — out.

3. Power PA. PB. PC. P total. QA. QB.
QC. Qtotal:

Val_s=Val_tx 10" (DPQ-4), active power Unit:
W, reactive power Unit: var, DPQ from 0024H high
byte Read—out, active power and reactive power
Unit from 0024H low byte (from high to low level
order: Q. Qc. Qb. Qa. P. Pc. Pb. Pc) Read -
out.

4, Power factor value PFA,PFB, PFC, PFiotal:

Val_s=Val_t/ 1000, not to have Unit

5. frequency:

Val_g=Val_t/100, Unit: Hz
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6. HEE:

SACREFIMLEE 1R, FLTa. bR
RS, FAPTTRIRRER AR,

a ) $PHEEMHE003FH ~0040H(R UL H ThER &E)
0041H~0042H(RE AR 8E). 0043H~0044H(BM:
FZIEE). 0045H~0046H (B pe f)— i
fE. FEPT. CT, HRTEARIH:

AT TLIRH E Val_t = §—word x 65536+ 8
—“word

e pEll— ke Val_s=Val_t H000xPTxCT,
HNBAGEEM TR MWh, THREARTFZTH
kvarh, HHPTMNMbE0003HESEH, CTMMEaL
0004HEEM,,

& SRR TRARRREKEDRLE

b )#0047H_004EHER A — R MR BE  iZ{E R AT
ATESEEXY | CEASARRENAS, R
NEHRFERO XD, URFAHEEERD
IEEE7548HRM, , RA24R0RE , BRI A RGN
1", EfFRE, MNSETT:

eRFSfr, sfuigitr, 23fuEE, HSHE
EEfr, ESCHEER2f.

BHRERmMT,

FEM(EN03FH 040H, 2word S EARHES 3t
4byte,32hit, );

0 10001110 1001011 1010 1100 0000 0000h
Tt T

FBetrs fekdie == (|
#afrs-0, "1"bf, OLE;
FHEfERE=10001110, f¥0103mE142;
FHELREEM=100 1011 1010 1100 0000 0000,

1L 105 /i¥4959232,
AR —RMaR

ZRRESRUTRAA

6, Electric energy:

For ACR Series Network power melers, there are
two methods of a. b, to Read Electric energy, user
can select one based on actual condition.

b) Respectively Read address 003FH~0040H(
capture active Electric energy), 0041H~0042H(
release active Electric energy), 0043H~0044H(
Inductive reactive Electric energy), 0045H~0046H(
capacitive reactive Electric energy) secondary side
Electric energy, Read PT. CT again, calculating as
per following formula:

Electric energy Communication Read-out
value Val_t = First word x 65536 + second word

Electric energy primary side value Val_s=Val_t/
1000 x PTx CT, active Eleciric energy Unit: kWh,
reactive Electric ensrgy Unit: kvarh. Thereinto PT
Read — out from address 0003H,CT Read — out from
address 0004H .

Note: Under general run of things, user Read
capture active Electric energy

k) Read 0047H~004EH primary side Electric
energy value adopt floating—point variable data
type. It use symbol bit show symbol of number, size
of number is indicated by exponent and mantissa.
The meters adopting data format is |[EEE754 data
format with 24 bit Precision, mantissa high level is
always "1"s0, need not saving, bit distribution is
shown as following:

1 bit—symbol bit, 8 bit-exponent bit, 23 bit—
mantissa, symbol bit is the most significant bit, and
mantissa 1s the [owest 23 bit.

The concrete example is shown as following:

Read — out number{such as 03FH 040H, 2word,
from high to low arrange total 4 byte,32 bit,):

0 10001110 100 1911 1010 1‘100 0000 0000k

T \
Symbol bit S exponent bit E mantissa M

symbal bit 3=0, "1' as negative, "0" as positive;

calculating exponent mantissa E=10001110,
change into decimal system as 142;

calculating mantissa M=100 1011 1010 1100
0000 0000, change into decimal system as
4950232,

computing formula: primary side quantity of
slectricity

=(—1)5x2‘5'1z’)x[‘1 +%)

o

L A
calculated result of above example as:

(—1)°x2(142-127)><[1 +4959232]

223

=52140 Wh=52.14kWh
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6.4 TEf bR 6.4 Communication address table
st RESAH] |
Address Parameter Flg?d V%%?En.ge Data
write type
S Protective password . ERIGH=0e08 e
0001H B3 SEFF T
0001H high byte| Communication address i D
Word
0001H fiESF45 e s 0-3: 38400, 19200, 9600, 4800b
0001H low byte |Communication baud rate RN ' ? * ) s
sEefy - B AR(0 =M. 1-=H=R)
ST - M FERSEE(0-400V., 1-100V)
s oMl -WAERIEEO-5A. 1-1A)
0002H Control word RW 8th bit-Connection mode Waord
{0—three—phase four wire, 1—three—phase
three wire) 7th bit—Input voltage range
—400V,1-100V
Second bit-Input current range{(0-5A, 1-1A)
PTEEL 1-9999 Word
0003H PT transformation ratio | AW
CTZLE -
00044 CT transformation ratio | /W L ks
tr.1 ~tr.4l¥lﬁ§i£ F—BE 5 ST FENE— NN AR R,
SR i W= R B R ) ord
Tr.1—tr.4 4 channels . or
e 5y Each channels occupy 3 byte {first byte as
0005H-~000AH transmitting Parameter transmitting output selection, 2nd, third byte as
setting Output full range correspanding to value)
000BH~0010H Reﬁéﬁed Word
0011H Ry Hien {RE ALCD RO N B
0011H highbytel  Backiight control R Only applied to LCD Display meters O= lights
Word
0011H {ESp3y (Re ARy H Bl R R Hte REAHFARBHOE
0011H low byte Reﬁ%&“tggt nt?gllse Cnly applied to switching output meters
rt—1~n-8/\-HE
; SRl FARBEASATE
0012H~001DH 8 — period of time R Each — period of time cccupy 3 byte o
Parameter setting

-32-

B e E #. A. H. K. . ®
OD1EH~001FH|  Datatime setting | MW |  ‘Year. month. day. hour. ‘minute. secon Word
0021H Mt AzhirRE A. H
- Automafic meter RW
0021H high byte reading date Month, day -
0021H {745 L BTE S 1-2. 2-Mf, 3-F. 458
0021H low byte| Current time Rate RW 1-splke, 2-peak, 3-flat, 4-valle
FERBMAR RS 6.3.1
0022H Switching Input Rw S{aﬂé 63.1 Word
output condition
0023H BT MR U(DPT)
0023H high byte| Decimal point (OPT) | R 3-7
Word
0023H {3 NURI(DCT)
0023H low byte| Decimal point [(DCT) | R 1~5
0024H Mt MEEPQ(DPQ)Y
0024H high byte| Decimal paint PG(OPQ)| B 4~10
Wi - fEfr: Q. Qo, Qb, Qa, P, Po, Pb, Pa; | word
= OAIE, 1A%
0024H {EFH #5PQ R |
0024H law byte Symbol PQ High level—low level: Q, Qc¢, Qb, Qa. P. Pc,
Ph. Pa; 0 as positive,1 as negative
FHEEUA
0025H Phase voltage UA R 0-8993 Word
1HEEUB
0o26H Phase voltage UB R 0-9999 Word
HHEEUC
0027H Phase voltage UC R 0-9999 Word
e FRUAB
0028H Line valtage UAB R 0-9999 Word
LHRUBC
0022H Line voltage UBC R 0-9999 Word
LHEUCA
002AH Line voltage UCA R 0-9999 Word
002BH |A R 0-9999 Word
002CH B R 0-9993 Word

-33-



ZRRESRUTRAA

RUT A
Electric energy address table

003FH~0040H

[ p Ll e g
Capture active Electric
energy secondary side

RIW

0999999999

Dword

0041H~0042H

BEHAThERAE R
Release active Electric
energy secondary side

0-999993999

Dward

0043H~0044H

B THER A — el
Inductive reactive Electric
energy secondary side

0998999999

Dword

0045H~0046H

BT E—
Capacitive reactive Electric
energy secondary side

SRR

0-595999909

Dword

0047H~0048H

B e fE—o il
Capture active Electric
energy primary side

Pword

0049H~004AH

AR
Release active Electric
snergy primary side

Pword

004BH~004CH

BT —R
Inductive reactive Electric
energy primary side

Fword

004DH~004EH

B RE—RW
Capacitive reactive Electric
energy primary side

R

Fword

BUT#92 ACRoouEFLT S SR SE TR iR, Brasafeinsy — Rkt

Follows are ACRxxxEFL complementary

:} address table fitted with multi—rate electric energy measurement,
all Electric energy are secondary side Electric energy.

004FH

Maximum demand

R

0-9999

Word

0050H~0051H

BAWBR LR
Maximum
demandoccur time

A, 8. ® &

Month. day. hour, minute

Dword

0052H~0053H

BEYEE RN
Total active Electric
energy secondary side

RW

0995999999

Dword

0054H~0055H

EGAThEAE k|
Total spike active Electric
energy secondary side

09928999999

Dword

0056H~0057H

BT THERRE "3k f|
Total peak active Electric
energy secondary side

0999999999

Dword

0058H-~0059H

ESATheass — okl
Total fliat active Electric
energy secondary side

0592999999

Dword

005AH~005BH

BAE TR A =R
Total valley active Electric
energy secondary side

0998999999

Dword

l_nAcre’O ACREFIFE Z TR 1k
002DH c 0-9990 Word
002EH PA 0-9999 Word
002FH PB 0-9999 Word
0030H PC 0-9999 Word
0031H PFt,c;’?.aI 0-8999 Word
0032H QA 0-9999 Word
0D033H QB 0980989 Word
0034H Qc 09999 Word
0035H oo 0-9999 Word
0036H PFA 0-9999 Word
0037H PFB 0-9999 Word
0o38H PFC 0-9090 Word
0039H il 0-9999 Word
003AH BA 0-9999 Word
003BH SB 0-9999 Word
003CH sC 0-9999 Word
003DH S‘:’fal 09999 Word
003EH Fmﬁﬁiy . 45006500 Word
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005CH

FrE R AR R ]

Enquiring Electric

energy time

Year. month

Dword
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005DH~005EH

FrEe R SR EeE
Enquiring month total
active Electric energy

0599999999

Dword

Q05FH~0060H

P& R R E e
EnqumnP month spike
active Electric energy

0-599899098

Dword

0061H~0062H

Enqguiring month peak
active Electric energy

0899899399

Dword

Q063H~0064H

FrEEA TR
Enquiring month flat
active Electric energy

0999999599

Dword

0065H~0066H

FrEHARaTaE

Enguiring month valley
active Electric energy

0-9899999299

Dword

0067H

YT

Current time

¥\ A

year, month

Dword

0068H~0069H

YRt A B ALERE
Current month total
active Electric energy

0999899900

Dword

006AH~006BH

LHT RS TR AE
Current month spike
active Electric energy

0899899999

Dword

006CH~006DH

AT H e AE
Current month peak
active Electric energy

0-899999290

Dword

008EH~C06FH

YA AR
Current month flat
active Electric energy

0999899999

Dword

0070H~0071H

e B#-E TR A
Current month valley
active Electric energy

0999999292

Dword
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6.5 18 WIE L 5LH Connection mode in communication
ST AR I i TEFT R

Four connsection mods in communication section ars shown as following:

IER T BRI RIEE
B Correct connection mode: Communleation cable shisiding layer ls connsectad with ground,
Figure 1 i 25| [ 32k |
BRI By8 EgB-- 88 =
~ T ~ - = - -
312322 21|23/ 22 21 23[22] +5Y S
J'-§ ABSGNDI— l l +5Vand
485A | L= I M ::L,.l§
nb| as58 | = =
=N\ SO R

Three-core shislded Ims.'shlaldlng layer is
connected with ground.

IEFEeRIT=: RS RO
= &2 5 Correct connection mede: Communication cable shielding layer is connected with ground.
gure
R . = A
i 38 §e8 5y 8
Rl = 282 2EE g 8¢
= (83| = T ~T ~
21|23 22 21| 23|22 21]23(22
J:§ 485GND) D
fr8| 4854 — | | || =
:m§ 4858 L POCX = 2
=\ BOERE BREREAT
Two-cora shielded line/ shielding layer is
connected with ground.
ERuEgA B R RREE AR R i e
Correct connection mode: Communication cable shielding layer is connected with
3 sharing earth, but connsction ground simultaneously is not allowab
Figure 3 % [ 24 | | 32# |
5ly|B Sy B @ly @
rpaasn® /) BE BeE 30
21(23|22 21[ 23| 27 21123/22
+8l485GND I i |
f£8| 4858 | | | || =
i ees - POOOC T
AL ESRS FRUEE
Two-core shielded linefshielding layer
conhnacting with ground is forbiciden.
7 BB BN = HEABEGND
4 |ncomrsect connaG1|on mode: Communication cable shielding layer
Figure 4 Is connectsd with
1# ﬁ 324

R A

L
i
41

4BSGND—_
485A — |
4858 — |

Uipper computar

4B5A |
cou2

X &

g
21|23
\

boooc :

@
g
1/23/22

T’D
J s}

%

;
i

R3| 4858
pl48sB | |°

BRI ERNA,
El%1200 ~10kQ

AR BEEEAN
Two-core shielded lingf shielding layer is
conhected with ground,
B [ShIPCECELRE, FEMESE Recommendation of adding matched
resistance between A, B of the last meter, the
rated rcsistance range Is 120Q~10kQ.
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