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No part of this publication may be reproduced, stored in a retrieval
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
Meters,

Network Multi—-Functional Power

is a intelligent meter, designed for power
monitoring of Power Systems, industrial and mining

establishments, public utility, intelligent building.
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
electric energy measurement and checking

management (such as four quadrant electric energy

measurement and time sharing electric energy
statistics. maximum demand record and December
it hasg

users

electric energy statistics etc.) .At same time,

many peripheral interfaces function for
selecting:fitted with RS485 Communication interface,
adopting MODBUS-RTU protocol, the demand of
communication networking management may be
4-20mA

corresponding to any measurement of

be
electric

satisfied; analog output may
parameters to satisfy demand of DCS interface etc. ;
fitted with switching input and relay output can
realize “signaling” and “elecontrol” function of circui
breaker, adopting high brightness LED/LCD display
interface,

pressing faceplate 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 ratio, can directly
the

measurement meters.

replace general power transmitter and

As an advanced intelligent,
these
meters are widely used in various control systems,

digital Front—-end acquisition component,

SCADA system and energy source management
system.

e rir-d Product specification
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IR FEAR T Re 4% Al ik D He
Type of meter; Basic function Outline Optional function
PU% B BETH 5 LED 5. RS485H i
ACR100E Four quadrant electric energy measurement; LED Displaly.
RS485Communication
=R E . A AR & LEDIE R, RS485iH i1l 1. — AR IR 5 o+ Dy ik
ACR110E Three—phase current measurement. active electric enefrgy +IC T ko
measurement; LED Display. RS485Communication 2. W TF L E N
—AMPrAHE IS EIN R, USRRAEAETHE; LEDE /8. RS485IHIR | 80 VT B
ACR120E Three—phase all power parameters measurement. four quad¥aft
electric energy measurement; LED Display. RS485Communicdtion| 1. 1 channel transmitting
—HPrAE BRI Z N E . IR RReTHE; LCDIE . RS485I I | 80 output + active pulse +
ACR120EL Three—phase all power parameters measurement. four quady@pie reactive pulse;
electric energy measurement; LCD Display. RS485Communication 9. 2 channels switching
E*Hﬁfﬁ%ﬁ’?%ﬁi)ﬂﬂ%\ lﬂ%ﬁﬁEﬁﬁﬁit%ﬂﬁ\ﬁiﬁﬁ%%ﬁ\ BE'?&‘j( input +2 channels
i oo S 12 H L REST T I ] 7s . LCDE v, RS485i il switching output
ACR120EFL Three—phase all power parameters measurement. four quadrant
electric energy measurement and time sharing electric fenergy
statistics. maximum demand record and December electric pnergy
statistics date and time Display. LCD Display, RS485Communficatipn
PUSBRFLAE T 5; LEDWL . RS4853
ACR200E Four quadrant electric energy measurement; 1+ PHERAR 26 5 i+ Th ik
LED Display. RS485Communication Ik
— AR, A YILHE VT s LEDW ik, RS4853E i 2 DUES T B AT Thik b s
ACR210E Three—phase current measurement active electric enengy 3. T K TT B N+ B T o
measurement; LED Display. RS485Communication B T
- AL ~ O I _ 24t (LCD A 7 m] 1y DY % T
=AM RIS ENE . R R RE T & LED 2 s, RS485i il | 96 SN S TF ) -
ACR220E Three—phase all power parameters measurement. four quadygf 1.2 ch 1t it -
electric energy measurement; LED Display. RS485Communicdtion | > N ctgnne lraisml t}ng oulpu
—HPrAE Iz E . VYRR ReTHE; LCDIE . RS4851H acrive Puiserreactive burse;
ACR220EL Three-phase all power parameters measurement. four quadréft 2 i chagnels iw1tch1ng 1nput
electric energy measurement; LCD Display. RS485Communica$QQﬁ¥63 ) aﬁtlvelpu S?% AT
R AL A Z B, TSR DA N LREgnT . ok " 32 channols switchirg output
ik 12 H e Ze v H AR ) 278 LCDS2 7R . RS485:# i1, (LD Disvlay fitted g.th )
ACR220FFL Three—-phase all power parameters measurement. four quadrant|electric 1splay titted wi
energy measurement and time sharing electric energy stafisti¢s, channels switching input+2
maximum demand record and December electric energy statistic$ channels switching output),
date and time Display. LCD Display. RS485Communication
PU% R R AE T 5 LED&L . RS485iiH
ACR300E Four quadrant electric energy measurement; LED Displaly.
RS485Communication
— MmN E. A RettE; LEDI R, RS4851H TH . i
ACR310E Three-phase current measurement. active electric emergy | 1. PYBRARIEHH+43 Dk
measurement; LED Display. RS485Communication +IC Tk
— MRS EOE. ISR AT & LEDIE /R . RSA85IEIA | 40 | 2+ PUBKITF G4 A DY %
ACR320E Three—phase all power parameters measurement. four quad?§%§ FFoemi
electric energy measurement; LED Display. RS485Communicqtion |4 ch Is t it tout
— [P I — — \ nn ransm n
=TT 2 BN TUS L AET i LODEr . RSASSMIM | 4, | 1 1 channels transmitting outpu
ACR320EL | Three—phase all power parameters measurement. four qua£%$ﬂﬁv active pulserreactlve pulse;
electric energy measurement; LCD Display. RS485Communication | 2~ 4 channels switching input
I A 15 L, JUZ PR AE i R 2 I AEZ . Tk 4 channels switching output:
sk 12 W aege vk H I A e s . LCD Y2 7R, RS4853H i
Three—phase all power parameters measurement. four quadrant
ACR320EFL electric energy measurement and time sharing electric fnergy
statistics. maximum demand record and December electric ¢nergy
statistics date and time Display, LCD Display. RS485Communficatipn
ACR400E Four quadrant electric energy measurement; LED Displaly. > S .
RS485Communication 144 | 2~ {k@%???éga%y]\ﬁﬁﬁﬁi?ﬂéga
— AR AR LEDI A, RS4851H il | HTHEE ke
ACR410F Three—phase current measurement. active Qlecﬁric energy 1. 4 channels transmitting output;
measurement; LED Display. RS485Communication 144 | 2, 8 channels switching
— AT S E . DU BEERE VT & LEDIZ v, RS485i iH Square  input 2 channels switching
ACR420E Three—phase all power parameters measurement. four quadrant output + active pulse
electric energy measurement; LED Display. RS485Communicdtion

_2.
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Technical parameters Value
EE —AHER, SAHDYZ
Network Three-phase three wire. three—phase four wire
Frequency 45~651z
BEAE: ACL00V, 400V
Rating: ACL00V. 400V
CIViN WG 1 2RUE . GELE)  2f5HUE Rk RS
[N Voltage Overload: 1.2 times Rating (continuous) 2 times Rating for 1 second
Tnput Ih¥E: /N T0.2VA
Power consumption: less than 0.2VA
HUE(H: ACIA. 5A
Rating: ACIA. 5A
Gevi AU L 2fEHUEN GESL ¢ 10FFFIE MRS
Current Overload: 1.2 times Rating (continuous) ; 10 times Rating for 1 second
DhkE: /NT 0.2VA
Power consumption: less than 0.2VA
g A AR BRI R IR, 20 4w
RS Output mode: open—collector photo—coupler pulse, 2 channels Output
Electric enefgy JikrH 4 10000, 40000, 160000 imp/kWh
[ Pulse constant: 10000, 40000, 160000 imp/kWh
Outpu R RS4854% 1\ Modbus-RTUHM
Communicatio RS485 interface. Modbus—RTU protocol
{7
Wisllery LED, LCD
DIES N 2. ABSHETHE AN, P9EBVILIS

Switching input

2. 4 or 8 channels dry contacts Input, embedded +5V Power supply

SIES Y

Switching output

A 77 o 28R4 Ak LS T i Y

Output mode: 2 or4 channels relay NO contact Output

fi 7% HE: AC 250V/3A, DC 30V/3A
Contact capacity: AC 250V/3A. DC 30V/3A

ik

Transmitting output

oyt 1. 28R4BRHIH, 0~20mA. 4~20mAT] 4 fe
Output mode: 1. 2 or 4 channels Output, 0~20mA, 4~20mA programmable

EAE S <500Q
Load capacity: <500Q

IR B0, 05Hz, ToThLAE1 . HE0. 5
Measurement Precisiol Frequency0. 05Hz. reactive Electric energy 1 class. other 0.5 class
A AC/DC 85~270V; TFE<4VA

Power supply

AC/DC 85~270V; Power consumption<4VA

TIF

FLIA A (B L R AL N I P Y 2 [RIAC2KV/ Tmin;
@ﬁ%ﬁ%iﬁm)\lﬁlﬁ% LR[BS AR A [B] % 2 [R]ACL. 5kV/1min
Az B HA XL M Q

77 y
Zat Power frequency withstand voltage:
Safety Between Power supply. voltage Input circuit. current Input circuit AC2kV/Imin;
Between Power supply and switching input circuit. Communication circuit. transmitting
Output circuit ACI.5kV/Imin;
Insulation resistance: Input. Output end to machine enclosure >5MQ
TARGLE: —10°C~+45C; fif{FliLE: —20C~+70°C
LG AHRTMESE : 5%~95% 4\,n§§ ﬁliilwfr <2500m

Environment

Operational temperature: —10°C~+45°C; storage temperature: —20°C~+70C
Relative humidity: 5%~95% no condensation; Altitude: <2500m
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Installing and Wiring

4.1 AN RZRTTALT CFRpL:
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4.1 Outline and mounting cutout size (Unit: mm)
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4.2 Installation method
ACR Series Network power meters adopt the
embedded mode as mounting mode, take pressing
mode as fixing mode, concrete operations are
shown as following:
1, On  proper
switchboard, make one mounting hole with same

place of the distribution
size of multi— function meters cutout;

2, Remove Network power meters, loosening the
positioning screw (counter clockwise), remove
mounting support;
meter—hole of distribution

3, Insert meters into

switchboard, after the meter is inserted, restore

mounting support and positioning screw (

clockwise).

—h <=

4.3 Wiring method (Note: If it is different from the
Wiring diagram on the meters cabinet, follows the

Wiring diagram on the meters cabinet)

4.3.1 Voltage current signal terminal

Ua Us Uc Un Ia* Ia 18" Ig lc* Ic Ua Us Uc Un Ia* 1a 18" Ig Ic* lc
N EENEN R ERCH A E EN Y [fz]sT4] [56]7]s]9]i0]
FUSES FUSES
l Jets l |
L 1
A & = A S -
B B i o)
c o c o
20T (SAI=2) " 3CT (ZHIPZR)
UaUs Uc Un  Ia* Ia 18" I8 Ic* Ic Ua Us Uc Un 1o Ia 18" s Ic* o
[T213]4] [5]6]7]8]9]i0] [1T2]s]4] [5]6]7]8]9]i0]
T |
FUSES FUSES
PTS@A"[ l Jors PTS@J\J l AN \]
AT = ~— A0 =
8 I i 8 l -
(e} IV C = 9w
N

2PT. 2CT (A —=%k)

3PT + 3CT(=AHPYZ)

.

4. 3.2 JFati N

LEBRBmEIHRA S

4.3.2 Switching input Output

FIBEIEE

L=

DIl DI2Z DI3 DI4 COM3

DI1 DI2 COM3

35

PR

nnnnn

DI1 DI2 DI3 DI4 DI5 DI6 DI7 DI8 COM3

L1 L

D01 D02 D01 D02 D03

4.3.3 WY, RS485. Fkyhiih

L N A B COM2

4. 3.4 Bl AR

FEFT

AO1 AO2 AO3 AO4 COMI

AO1 AO2 COML

|2 I I I I I

D04

4. 3.3 Power supply, RS485, pulse Output

4.3.4 Analog transmitting output

AOL CoML
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BN HLH AN i T AT E BN L (100V
K400V [1120%, 750N EE A HIPT;

7 P HS NI 00 22 2 1 AR 24 ¢

4. 4. 27N

FRAEAE SN L SABR LA, K T-5A M LR
i FIAMARCT

BN GRS L A8 IS
LRUHRATE NG, 65452k i — g ZHEAMTHIA, 77
U4 HE I R B R AT S R 5 s DI £ Pl i a0 1
HERIER (475 0 )

WAL ICT By e gk, Bedk R A R
Bei s

REBR N A F e e b, AN B BedECT,
LUET-47

TR S LR N JE LT, AU VITCT K
o i sl L K !

4. 4. 3RS

AL AR AL W T RS A8 i 11, SR
MODBUS-RTUBIMI, 4%l e dhi 45 42 ml 7200 TH 2k
ARk g RAE AR Ll DL I g R 2 15128
AR, AR TR Ham bl (Addr) il
WiEE (buad) )i B & k.

VG B A = Rk, RBEADNT
0.5mm2, Z}5IHEAL By COM, GEMZ#E KM, ALk
I 8o T8 VRG22 124 9 o o 2 e LA 5 B 3 PR 5

AV AR CR AL BZ IR INICECHBE,  BHAE
JLHE 1200 ~10k Q.
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4.4 Notice
4.4.1 Voltage Input

Input voltage should not higher than 120% of
product’s Input voltage(100V or400V), otherwise,
should use PT;

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

4.4.2 Current Input

Standard rated Input current is 5A orlA, if
greater than bA, the external CT should be used;

When wiring, ensure that the Input 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 occur; while ensure the connection
correctness of current inlet and outlet(symbol 3
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
recommended, not connected with CT directly, to
facilitate dismounting;

Before removing product current Input
connection, firstly, cutoff CT primary circuit or shor
the secondary circuit!

4.4.3 Communication connection

This meter provides asynchronism haif duplex
RS485 Communication interface, adopts MODBUS—

RTU protocol, various data information may be
transmitting on the Communication line.Theoretically,
on the same line, meters up to 128 may be
connected at the same time, each 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. bmm2, separately 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 rcsistance
range is 120Q~10kQ.

el Program and usage

5.1 T H R AR e

ACRP 2% 18, ) (R THURA IV 233 7R KT A i =
eSO 53 0 SR AT s ToosdRo AT RS =HE 4L
T 40 ) s AT s PQA HR7R AT s SEm = HEE D
EOH M SR B AT, BT MK
AR 22T = AT A DYFE GG HRIT, T — 05T
JSEIN R NZ AR SR (B0 GE . EPQIR /RIS s8R
WORTF A, ACRIILS H ) AR AT LA R DU 4 R
o AE A

EPT--WRSC T L e

EPE——RE AT Ty i fig

EQL—/& T D i g

EQC—A T T L i -

Ak MARZ T Sk s T H () S i 2 T8
Jk.

il W FEFTR, “Eed” $RRKTEE, S HEEGRE BoR
EPT, #7590 Bon Bl D HAE, kigRITsE, &R
PR LA A kWh, 15 F 8 IR S RO A N 5 A
HOAE L, R KPR HLRE A 123456, 7T8KkWh.

A 234

JSh.

EBRRIRESARA S

5.1 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;
I1123indicator lights, three rows digitron separately
Displays three— phase current; PQ indicator lights,
three rows digitron separately Displays total active
power, total reactive power, total power factor; but
its top—left three indicators as
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
four quadrant Electric energy data:
EPI-— capture active Electric energy
EPE—— release active Electric energy
EQL-- Inductive reactive Electric energy
EQC— capacitive reactive Electric energy.
Right side k, M: k=kilo; M= million

power minus sign

measure

Example: As below figure shows: Epq indicator
lights, the first row digitron Display EPI, currentl;
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.

18F

s QOO
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WEPTE (Wi Thrge) AL ok J i e
EPEME CRETRCH ThHAE) o S B H e vt
SAT R BRI SRR LS BL, AR EP TRIEPE LA 23 17

e
N T AN

2. ACRECEE Won i BEMEIN, LED (A% o) B4k
AR IR HL R S — U L fE R O AT R LA e 3
AEAE L. LCD GBS ) B4R 755 1 HL e Al Sy — vkl
HAEAE, %M LA I B AR LU A IR B A

3y MR I HLRE BT HR R W] AN IE R I, 1T
W A = AN A Th 2 B AR5 i A A o el
W VIRFIPQM FRRAT S, =HEEOE BoRSBAH DT
F ML =A% RO 2 [ A4,
BRI = HEECRD 2 5 S RPAL PBL PC=ANM AT B
#, FHH RSN ATh 3 6 (SRR
JI58) BIBANIER o R Az i s e sk, Mgt
TAAECTHE I 2 e, BlCHL 5 HL R 7 AN K B 264
o RSB E y 30 (2cT L) L K
FEAE R B o AN A%, AN RAT ] Lok sk
ST, ABUE T BT AR SRR

Note:

1. In a general way, users is in electricity

utilization, at this time, read EPI value (capture
active Electric energy); if power plant output of its
EPE value

energy) .If users use power and generate power for

power, read (release active Electric
other, then Electric energy Display appear in meters
of EPI 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
But LCD (liquid crystal)

energy data is the secondary side Electric energy

ratio. indicated Electric

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

splitting power value and

Switch to PQA indicator

phase
symbols for error wiring.
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
lights), it is abnormal. Check This

current, voltage connection, to see if CT

indicator phase
inlet and
or voltage and current with

adopts the

outlet 1is reversal,
improper phase sequence. If the user
three— phase-three-wire connection mode (2CT

connection), pressing ENTER button for long time, to
Display two phase splitting power, the above judge
method is not proper, please consult our technical

support personnel.

5.2 HEDRE L]

ACRI# 2% Fit 3 A DU A 2 3 N 2 4 A U SET

N N EY N

ZRIRE B RN =]

5.2 Explanation for keypad function

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

meters have four

WEBGCT, Az B NN, R PR i\ % A CODE N IER #F5 )5 ,
AR BT B AR, TR M g

SET4# Under measurement mode, Press This key enter programming mode,

SEIRReY meters hint Input password CODE, after Input correct password, set up
meters programming;
Under programming mode, used for Return to previous menu
WEBSUR, T DRI
iR, T D0 R S AN B 9

Ttk Under measurement mode, used for switching Display item;
Left button Under programming mode, used for switching same class menu or ones

place reduced.

vat:d
Right button

WEBSCR, HT DR 7R 5 H
AT, T D04 R S s AN B 1

Under measurement mode, used for switching Display item;

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

Bk
ENTER button

MEEUT, WX B REBUR R Z T A G 2 S R e CHZThRERD)
PR, TSR R H IR AR S EI B SO A .

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.

ks ad IR
Left button + ENTER butto

AT, RALE R T AU .
Under programming mode, This combined key is
hundreds place reduced.

used fo

R A
Right button + ENTER butto!

AU, RS R T U
Under programming mode, This combined key is used for
hundreds place increase.

-10 -
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5.3 ERMEUW (BB, 2. SHEECADAS 4 % HILEDA
LEDB. LEDC#71)

5.3.1 FFFHACRIOOE, 200E. 300E. 400EW: YA L)
AE D BT TIHEE CRHD « BT
fits ZTETIIBE:

FEMIERA R, ok 2 oA BT DA I ) e
B W D AEEP] — — B D EEPE—  — &K
LT HLBEEqL— — 2T HLAEEQC.

R KA Dy HUBEEDL/EpEI,  WhiJ Flkdor
JI 4% mise, BRI AGAL I B AEHE WoR7ELEDC b,
P 504 SR AELEDB b, A7 Zh AL A K P kWh, 2
B E R TOE SN, WK, WSS, Sk
e MWh.

SR AMJE T BEEQL/EqCIR,  varhdT RikAT
22t BRI () H AR s R /ELEDC |,
ey W R AELEDB I, G HLBER BT Hkvarh, Y
AR BT C HUE I, KITHRK, MATSE, Safidh
Mvarh.

INHLRERS, SRR LN

En

Iy

5.3.2 #AACRII0E. 210E, 310E. 410E=AHHL
A e

FEMERIRZS R, Bl 20 Sl B ) AR IR D) e
B WL~ —— %A T HfEEp].

BRI, T2 isge MG s 1 S o
A, 2 N R A B T B N
P I kA .

SR AN T F REED LI,
BEIRHIGAT 7 P RE 2508 /R AELEDC b, iy s o
TELEDB_L, A7 DB AEMRI (AL A kWh, 2 v REAEIS BT
SEHUEIN, KA, MATSE, W oMb,

kI RisE, WoR

Ep k] FIkAT 23 mi5%,

5.3, Explanation of operation(l. 2. 3 row
digitrons 1is separately presented by LEDA, LEDB,
LEDC)

5.3.1 Look over ACRI00E. 200E. 300E. 400
capture active Electric energy(power utilization),
release active Electric energy(power generation),
Inductive reactive Electric 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
energyEqlL< —capacitive
energyEqC.

When Displaying primary side active Electric
energy Epl/EpE, Wh lamp and k indicator 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 kWh, 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 Electric
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.

energy,

reactive Electric

5.3.2 Look over ACRI10E. 210E. 310E. 410E
three-phase current and capture active Electric
energy

Under measurement condition, Click left key or
right key can orderly switch Look over: current IT<
— primary side active Electric energy Epl.

When Displaying current I, T 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.

-11 -

5.3.3 TIAACRI20E. 220E. 320F. 420EFLii.
JE ThE. RAERIER

FEREARAS T, St Zc B sl A B T LA IR V) e
B WV —Hil~ —hRERHEEE PQL — —
WA S L REED T — — BT UL REEPE— — &ML
D EEqL— — AL EEQC— —JTF

TRV, VI23XT 258, fE=ANIULRN, 4%
e R mT P R AT L P~ —~ 2Rk HUR BRI
AV, O L RIS B T B
FLAT A KV o

RTINS VA P ey ¢ LB e 5y
SEHUEIS, kAT S5, WoR iR ol kA,

A LDy o AW, TEL L H BoR Ak
var, UREE P TOEBUEN, KA, SR AL
KNS kvar; YISk I WUE S, kAT
JEOK L W 85, SR LSO MW var . A
D) WoR(ELEDA L, e D% BoR{ELEDB L, 1)
K2 WRAELEDC [0

SR UKUAT Dy B REED L /EDEIRE,  WhtT Rlkdi s
1 RisE,  BINHICAL I L AEBHE SR AELEDC 1, i fir
Kl WoRTELEDBL, A D RE R (¥ S kWh, 24
AL FIWUE BB, KA, MU, SRfids
e MW

BRI TE I fiEEQL/EqCINF,  varh4T AlkAT
ML, BEIN AT i B RE KL SR fELEDC |
i RTELEDB L, TES) L i ek s 1 AL 5 Ay kvarh,
B A B e Bt KATAR K WIT s, B
HeA hMvarh.

WORHUEFRIN, 7R RFELEDA L, SRR R
LEDB I, S 504 "Hz” 7R (ELEDC L.

TR b 223 = AT A P s SRy, e —
BFUSHT msE R R (A U A IE.

[SAPECINE T 2N

ZRIRE S H RN =]

5.3.3 Look over  ACRI20E. 220E. 320E.
420Ecurrent. voltage. power. Electric energy
andfrequency

Under measurement condition, Click left key or
right key can orderly switch Look over: voltage V<
—current I< —power and power factor PQA < —
capture active Electric energy Epl< —release
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,
ENTER button can switch Display phase voltage<
—1line voltage. Voltage Unit is wusually V, when
primary side voltage reach to preset value, k
indicator lights, Display Unit switch to kV.

current Display Unit is usually A, when primary
side current reach to preset value, 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

press

or kvar; when power value reach to preset value, 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 k indicator lights,
now, low level Electric energy data Display on the
LEDC, high level data Display on the LEDB,

Electric energy Display Unit is kWh, when

active

Electric
energy value reach to preset value, k lamp die out,
M lamp lights, Unit switch to MWh.

When Displaying rimary side reactive Electric
energy EqL/EqC, varh lamp and k lamp lights, now,
low level Electric energy data Display on the LEDC,
high level data Display on the LEDB,
Electric energy Display Unit specified as kvarh,
when Electric energy value reach to preset 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.

On the faceplate top-left, 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.

reactive

-12 -
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Tr#ACR120EL, ACR220EL. ACR320ELFL

5.3.4

ACRFFI M 45 % Dy g ) Ak

i, R ThEE. HAERIE
ACR120EL. ACR220EL. ACR320EL {75 — &
e BB, H B8 ARG A K R AELEDC |, i 4
Pt WORFELEDB L, A D AL AE LA KWh, JCThHLAE Y

fikvarh.

HE VA TE:

b
Press left/

it
Press left/

gt
Press left/

F ;3
Press left/

Press left/

ekt
Press left/

MR

A phase voltage
BAIHLUE

B phase voltage
CHIMIE

C phase voltage

A
right

AR

A phase current]
BA LI

B phase current]
Ol

C phaﬂorncl&rrcnt

oot

right
P EES

Acti»e power

T Ty

Reactive power
RSk

Power factor

St @

right
RISCAT Dy e
/Nl
Capture active
Electric energy
Secondary side

S @
)

right
FEIAT g
N
Release active
Electric energyl|
Secondary side

ght

TEPETE T R
Al
Inductive reacti
Electric energy|
Secondary side

RA @

right
AL
YA
[Capacitive reacti
Electric energy
Secondary side

KR
Press ENTER key

fALKE
Press ENTER key

FATKE:

Press ENTER key A

5.3.4. Look over
ACR320EL current,
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 Look over flow, please see below diagram:

ACR120EL. ACR220EL.
voltage, power, Electric energy

f{EKR ]

ABZE H T AR AR
AB Line voltage|'ress ENTER key | o phase voltage
BCEZHLE E— AL
BC Line voltage\ ———— A phase current
CAZLHi T S
CA Line voltage| Frequency
AR HUE
A phase voltage
AL
A phase current
TR R
Power factor
FAEK R FEk
MDA Jpress IR key | MHTEDI I Press ENTER key | AAHIDA K14
phase active power | A phase rcactivc powe “| A phase power factor
BARAT L) BAIE I )% BA D% A 5
B phase active powe B phase reac ive powe B phase power factor
I T3 CHIE % CHIThZ
C phase active power]| C phase reactive power| C phase Power facto

-13-

5.3.5 ACRI20EFL. ACR220EFL. ACR320EFL7:%&

b |

ACR120EL. ACR220FL. ACR320EL 7R K

DL RERS . HLAE ) (% A7 Ko 7R 7ELEDC |,

e 7 A

it WORFELEDB A7 Dy B fig A7 kWh, OB )y L g S A7

kvarh.

ZRIRE SH RN =

5.3.5. ACRI120EFL. ACR220EFL. ACR320EFL
Look over flow chart

ACR120EL. ACR220EL. ACR320EL
secondary side Electric energy,
level data Display on the LEDC,
Display on the LEDB
Wh, reactive Electric energy Unit is kvarh.

Display
Electric energy low
high level data
active Electric energy Unitk is

H[nl 4 = 44
VR Pross | ABEETLR ons AFTEIL,
A phase voltag ENTER key |MB Line voltagf g ey |A Phase voltagq
BATIELIE _ ’ BCZE L% > AL
B phase voltagd "IBC Line voltag; P\ phase current
. CHfIrfE CAZE Tt Bt
C phase voltagq CA Line voltagg Frequency
sctintin &
Press left/ right kyy el
AR HLIE Press AU
I\ phase curreny pNTER key [A phase voltage
BAH LI » AL
B phase curren A phase current
CHH HL I eS|
IC phase curren Power factor
A A
Press left/ right y el " N
i | AR
FEIEIES Press M7 1% Press MATE IR [UIESEES
Active power |ENTER key [A phase active poweyf ENTER key |A phase reactive powei%[Fl%=f | A phase pover factor
pRoINES »  BAHITDIA% »|  BHILIhTIR | BAHZA £
Reactive power B phase active powe B phase reactive powel B phase power factor
Ik L CAHAT D Ty 3 CHITTh T % CATI T R 4L
Power factor C phase active powe: C phase reactive powe! C phase Power facto
A AR ~ - : -
Press left/ right kyy fAKE F{EKE: fAEKE: f{EK R
7 Press - Press Press 2 Press o
i ENTER key 7S ENTER key ! ENTER key 1. ENTER key ,4/‘/}
Total Spike | Peak . Flat - Valley
g > i > b > e > i
Active Electric enerjgy ctive Electric enefgy ctive Electric enefgy ctive Electric energy l\ctive Electric enefgy
et B
Press left/ right kyy
_Total
Tohe |
Reactive Electrfic
A A . . . ,
Press left/ right key e k= Il {7
Press Press Press - Press
A EA%. | p FAVE otk | EIOT . ok by | EJA
Last month  |ENTER Ke¥ |y oot month Spike EVER KeY |14 month Peak | EVTER Ke¥ [ 147 AT ENTER Key || ast month Valle
g o ﬁhjﬂ it LY g ﬁgﬂ fiE . d
Active Electric eneifgy Wctive Electric energy Wctive Electric enefgy Active Electric enerfgy ctive Electric energy

ek A

Press left/

Y DT )

Press left/

s A

Press left/

right y

[N
B LR A )
Maximum
Demand and
Occurring time|

W

right

H
This month
Iibie
Active Electric ene

gy

right kﬁ

[SE:5 N L]

Date. Time

JUSETHE

Press SET key

CHIIH
Active Electric

R
The month bcfugc lagt

enerjgy

—p UL R A ] ZHT 124 A g
Can disply 12 months (before this month) power data

-14 -
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5.4 Zufis

ACRZRFI P4 % 1y fig W 1 X

5. 4. 1 AW F A i o

5.4 Programming menu
5.4.1 Meters general Programming menu

R gt 5 W=k i
First menu Second menu Tertiary menu Description
FEHL 0% 1
1-6 Power—on display

545

d /5P

picture selection

fodE

LB E (ISR EE50001)
0-9999 Password setting
(Initial password 0001)

{IrE

TR, AR
Press ENTER key,
Electric energy clear

Li nE

AR A=A —fIIED)
onnection mode

3P3L. 3P4L ( Three—phase-three-wire,
Three—phase—four-wire )

i_ti bW N RN |
'n.u 100, 400 Input voltage range
| AL
n ’n ‘ 1.5 Input current range
: I'I.P E 0-9999 St
Voltage Multiple
i E E R A
i n ek Current Multiple
BEERZR: RIS
1-247

bu5

Addr

Communication address

bARUd

TR

4800, 9600, 19200, 38400 S
Communication baud rate

AR (PG, 4. 2)

001-026
t r ’ 101-126 0-9999 First channel transforming
. output ( for details, see 5.4.2)
5 I B 55 DY s A o
= i (FEIL5. 4. 2)
Tr. 2 tr. 4 IE,J: DH £ Second channel to fourth
Ditto itto channel transforming

output ( for details, see 5.4.2)

-15-

5.4. 2 LCDRE AR BCR I Ll o

LEBRBmEIHRA S

5.4.2. Backlight control menu of LCD Display
meters

Eiaa e ity e

First menu Second menu

= W]

Tertiary menu Description

5495 | &lcd

BE RO, T s
B N 12550, TLAE
SE1-255F0 R R K
Setting as 0, backlight lights;
Setting as1-255, backlight after
lights for 1-255 second, go out

0-255

5.4. 3 JFIRAkA 89 S 5

ACRICFR T ikl R T 4k s A8 Y, 7 IR
7 1y WP (R A A TR TR R D ;20
Jokh g 2 Cak B A P A — B TR S T F, P B
[#) HPL. dofz i) o

5. 4.3, 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. do).

i L PRy £
First menu Second menu

= W]

Tertiary menu Description

545 Pldo

VA RO, Ak rf e A HL P26

Jiaks BB A 1-2550F, 4kiigy

Skt Tr =, AL, 018D

0-255 Setting as 0, relay adopt level

control mode; Setting asl1-255,

relay adopt pulse control mode,
unit as 0.01 second

-16 -
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ACRZRFI P4 % 1y fig W 1 X

5.4.4 SLYHMEIM A

S RI D 120 S Bt 4FP 3ok

SERCHLBEIN I I T 4k

5.4.4 Menu for increasing multi—tariff meters

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

sharing metering adopt 4-rate mode.

pia p it i R i
First menu Second menu Tertiary menu Description
P A H
Year Month. Day
BCE TN )
Setting current time
i G B
l Hour Minute. Second
7£24:00706: 00NN 1) B, 9% k443
- 1 4 0600 In the 24:00706:00 period of time,
r ‘ the rate as 4- Valley
£06:00708: 00 1] B¢, 3% 43—
- 3 0800 In the 06:0008:00 period of time,
r the rate as 3- Flat
L 1E08:00710: 00IR [) B, B 20
r - 2 1000 n the 08:00710:00 period of time,
L the rate as 2- Peak
7£10:00712: 00N A B rhh, SR Ay 1-2R
- q 1 1200 In the 10:00712:00 period of time,
r the rate as 1- Spike
FE12:007 14: 00 [ B, 93 Ay 206
E = s 2 1400 n the 12:00714:00 period of time,
r the rate as 2- Peak
L 1E14:00716: 00 [ B rhh, SR Ay 1-2R
r L - 1 1600 In the 14:00716:00 period of time,
the rate as 1- Spike
L 7E16:00722: 00 [ Bt i, B g2
r 'y - 2 2200 In the 16:00722:00 period of time,
the rate as 2- Peak
L 1£22:00"24: 00K ] BE o, 3%k 3T
L - 3 2400 In the 22:00724:00 period of time,

the rate as 3- Flat

-17 -

5.5 HFLRpl
G A TR I S A GRS e )
SSET, WA AR

TE: ERCE ORI TE RS, % B R REATA,

TN S8 B Sk 45 H2 SETHE T 51 tH DLSAVE/ YES LI,
BRI A 25U P/ R A A, 75 U e B TR

5.5. 1 Wifal & e £ £

R
Measuring
condition

FLSETHE
Press SET key

PRSS

2 7t
y Press ENTER key

PASS
0oo¢

LEBRBmEIHRA S

5. 5. Programming example

The programming example use flow chart to
introduce 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 button must be pressed to confirm,
otherwise, the setting is invalid.

5.5.1 How to revise the current times

Fu B AT A O Y, AR LA R
Press left/ right key to revise password, after
y password correcting, Press ENTER key

SHS L ?‘TzE%ﬁ@ﬁ
Press left/ right ke|

in

),

LI

y Press ENTER key

L

i

Press left/ right key to set transformation
after finishing, Press ENTER key to conf

n PedE A tn
n€ T Tor rigni gy AL E
PEER
y Press ENTER key
e e A B A In

SE R 2 ] 2R nff
ra
iy

-18 -
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5. 5.2 Ufafs oAt sy 5.5.2 How to revise transmitting setting
AL A 0 L T e B I R L (0264 H B Analog transmitting output can select any of t’- } AR

26 electric parameters from grid (UA. UB. UC. First channel transmitting

JAL UB. UC. UAB. UBC. UCA. IA. IB. IC.
(UA, UB, UC. U tBC. ue ¢ UAB. UBC. UCA. TIA. IB. IC. PA. PB. PC. P

PAL PB. PC. PE. QAL QB QC. Q& SA, total, QA. QB, QC. Q total. SA, SB. SC. S
SB. SC. S.ih. PFA. PFB. PFC. PF. F) [fE4s total. PFA. PFB. PFC. PF, F) and isolate
Lk 0™ 20mA TR 4™ 20mA 1) B transmitting output as DC signal of 0720mA or
e A ¢ S
47 20mA. FEARH R RSSO 20mAg L MU0, R4 20mA%
WAL B SRR, WNVRRN TR, XEIBFRFIIIHEPR
The first bit from left is the transmitting selection, as 0720mA Output, it is
0, as 4720mA Output, it is 1; the second bit, third bit as transmitting code,
its Correspondent relation see table, here 13 indicate active power P total
545 Hede oA kel
— “press lc?‘t/ ;ghﬁcy;» i 01 02 03 04 05 06 07 08 09 10 11 12 13
13
UA UB UC |UAB |UBC |UCA 1A 1B IC | PA PB pPC PR
$22 | 2

Press ENTER key
14 15 16 17 18 19 20 21 22 23 24 25 26

Y

&f. ’ L . QA QB QC | Q& | SA SB SC SEC | PFA | PFB | PFC |PFi F
P13 | cmotintis s s, sol i e min

Press left/ right key to revise parameter,

after finishing, Press ENTER key to conirm

22 | 7
Press ENTER key
A
kf. ! 20mA%iT H 15 H (R SR AEAFORT R, I S DU 2 OB AN ERRO.
13- —— % ‘ HIAHA 220V, 100A/5A, =AIPIL:, WL00% PR 220V 100AX 366K,
5500 *ﬁgfffﬁﬁfj%iﬁﬁe;ﬂgfffffff;é\ter ATING600, # ANTLE, MI220KVX 100AX /3 =38, 10KW, E{HIL3810;
after finishing, Press ENTER key to conirm E Eﬂﬂ 20mA Output is corresponding to electric parameter Display value, take the
highest 4 bit integer such as: Input as 220V, 100A/5A, three— phase four

wire, then 100% P total as 220VX100AX3=66kW, taking 6600, for three—
phase three wire, then 220kV><100A>f_ 3 =38.10kW, taking 3810;
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ACRFRF1 W 2% 2 Dy it i ) A&

5.5.3 afE A AR K

R RAF IR 5

save and exit;

Press SET key, do not save and exi

SETHEARAFIE H

Press ENTER key,

SAVEYES

Y5y € SN
Press left/ right k¢y

J4SETH

5.5.3 Programming set flow chart

PressSET key

[)
E = e
" g Press
HE | SET key
=

4117 /SETHE
Press ENTER / SET key

PASS
XXXX

= ] 7
Press
ENTER key

SYS

$gIn| % /SETHE
la— —»!
Press ENTER

/ SET key

e A

In.

$4n[ % /SETHE
l— —»]
Press ENTER

/ SET key

YVl

Press left/ right key]

BUS

_@Mi/%@

Press ENTER
/ SET key

-21 -

2z el 7 L BB 22
i SETHEIE H
“Press ENTER key

electric

energyclear;

Press SET key and exit

[l 2/ SETHE
— —
Press ENTER

/ SET key

Eﬂ:/SETjﬁ%

Press ENTER
/ SET key

R4 /SETHE ]

Press ENTER
/ SET key

Ji Il %/ SETHE
— —»

Press ENTER
/ SET key

J%I| 7 /SETHE
o —
Press ENTER

/ SET key

Jic[Hl 4 /SETHE

Press ENTER
/ SET key

J2In| 7 /SETHE
fe— —
Press ENTER
/ SET key

%[04 /SETHE
— —»

Press ENTER
/ SET key

J2 [0 7 /SETHE
fe— —
Press ENTER
/ SET key

’0001‘9999 ‘ ’0001‘0006

Lo J[

=
=

I!!I

’4800‘38400 ‘ ’()001‘0247 ‘ ’0001‘9999 ‘ ’0001‘9999 ‘ ’ 3P3L }<+- 100

6 iR
6. 1 SRR
ACRAX & A FAMODBUS-RTUE il By 3L,
MODBUSHIM VEAN s S T RSB Bl Fp o148, s
SR 5 O A0 40 1 6 Py 2% o MODBUSBMSUAE— 4R
TR P AN R CEPRDD o MR
U 5 SHIE B — B — I 2R s (AHL) 5, &
Ui LA R H NS AR L
MODBUSHMYUH faF 2 L (PC, PLCEE) Al
a1 B R T N ! VAT g vl
BARACHe, XHER LI B A ARSI LI 4
JEIZE AT o 3 BIE AL A A

6. 1. 1 ALk

5 B R 5B T, IF LA oL, R AL
B2 e A3t 1y TR A2 1O A% 5, B 1A
HIANE . SAHEAL (/MO AL RI%) « TBH
BAZHA S 1AM 1A

LRIRE S H RN =]

6 Communication
6.1 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 exchange.

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
transmit to  host computer

MODBUS protocol only 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
and take byte as Unit,

information transmission is asynchronous

mode, the Communication
between the host computer

the

information transmitting
and the 10 bit character

data bit (Firs

slave computer is

format, including one Initial bit, 8

Transmitting the least effective bit), without parity

check bit, 1 stop bit
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ACRZRH W 2% % i i 3 10k

6. 1.2 15 ik 6.1.2 Information frame format
HuhEf Dy Rent €S CRCB Sy
Address code Function code Data area CRCcheck code
IS 1 n -y 27
1 byte 1 byte n byte 2 byte

HuhtAs: s HEREWT TFAGTE S,

8L RIS 2k,

o RUAEF 17247, O HBhEAR o LSRRI T H P 4R
SE IR 0 e % IR, 1% e SRR IBOK 11 5 2 AR
LMUECH o RS2 3 B (1 Bk 5 1), AAR
301k ) 11 25 i 2 W
JIE— AW, W 7 AL Ak B (5 5 T

BLIR £ 2850 1 5 2 AT -

TIRei: DN 5 IF T 4 5 kB0 2 g AT (i b
Difig. FRINL TR B RER, Dke

AT (

[ BEHI 407255, fEACRILE

IZHB AL A .

Address code: address code is located at
beginning of frame, composed of one byte(8 bit
binary system code), decimal system is 07255, in
the ACR meters, just 17247 is used, other address
is Reserved. these bits indicate terminal device
address specified by wusers, this device will receive
the connecting host computer data. Every terminal
devic has its only one address, only the addressing
terminal 1is responding enquiry including this
address. When terminal is Transmitting 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
A1 SR Ih it meaning and function.
e X B ff
Function Definition Operation
oai/ou BB 17 Pl B A A B 2
Read data register|Obtain current binary system value of one or multiple register
LoH TIUE 2 217 O BT “HERMER] - RIZ AT
Preset multi—register Set binary system value into a series o multi—registe
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KD Hlls XA T A A TR E DI RE T it
TR A0l A8 4% S e 2 5 ) R SR 8 K Bl o X B Kl
RN AR B BB W, fl: 2
AEL T VR B I — A 7, Bl XU 75 2248 W
RS 27 A7 e T i A3 2 DA K, P P 3t ik A
MR ML R FRIAS R Y T AR [ o

CROKZ I : A (CRC) M N IPIA T
W WE T A6 . CROE AR i %
G SR QU pIESTE e T VM S S G & e T s
P SECROM, RS 5 A F TR CRCI (1) {EL
HEATHOAE, RO PIAMEAEE, kL T 8t

B —ANCRCHI SRR N -

1. PR —AN 164725 4745 M OFFFFH (421) , R
JICRCAF 74 -

2 AUEIRE R AT RIS AL H CRCAT A
AP R T BS54 RAERICRCH A7 4 o

3\ HGCRCHFAFM AR —L, dmfriiLlo,
TEARAT RS ORI .

4 WHHRARAL N0, EREE P (F—RBAL ;

W EARKT A1, FECRCPF A A — A T I [l 52 i
(0AOOTH) HEAT S Biz 5 o

5. EEH P IL R8I, XA
58T A e )\ A

6 . FHHE2LLBHSLRAE T AN\, HE
FTA A A B A B

7\ B ACRCTT AR A A CRCIAIAIL -

WEAMEA TR F P I A% U L CRCI TV
B R R S R PR, A A% R BRI A
fEAR N, VR AR, TS AR

LEBRBmEIHRA S

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 1is calculated by transmission
then attached to the data frame, the
receiving device, while receiving, it calculates the

device,

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 (A11-1),
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

is shifted out and tested.

4, If the least significant bit is 0, Repeat the
third step (next shift); If the least significant bit
CRC register and preset fixed value specified
(0A001H) carry out 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 1is another CRC calculation
method by preset table, its main feature is fast

calculating speed, but large saving space 1is

needed, please refer to related data.
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6.2 DIfeRs
6. 2. 1) AEADO3HIROAH: 7777k

v WA S VAE RGPS SERESITEC IV &N
GiSH. EHLUE R EIE A B R, AR
R H s Stk

T T2 0TS ABLIEE A RAE B (K R A%
5 CHC i o AN b Ik F 24 45D UABL UBC.
UCA, JLrRUABIHLAE H0028H, UBCHIHLIL N
0029H, UCAFitl: 1 002AH

6.2 Bricfing 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 0029H,
UCA address is 002AH.

BRIV 23 JakfE B WL R
Master transmittin, Uil i g Slave return ~ Return.
28 g information information
Hohl-6ig 01H Hbhikfis 01H
Address code Address code
e 03H HIREn 03H
Function code Function code
T 0011 TAH 0611
L UA I High byte Byte quantity
Initial addres (5245 st ERen Kol
Low byte P17 B High byte Under-range
] B ]
e Register data N .
[ 00H B IR ; de{ﬁ
i High byte Low byte nder-range
FHE A ey
Register quantity it 03 By e
Low byte KA B High byte Under-range
B
- Register datd - it
Ry S50 ¢ IR 1 e
CROEZ 56 i) High byte Low byte Under-range
CRC .
check code [(iS==11 o3 H,%h?bjd . dziiﬁ
Low byte e v igh byte nder-range
A A

Register datd sy YN

Low byte Under-range
A 211
CROEZ 38 1% High byte
CRC
check code Ry 751
Low byte
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6. 2. 2UJAERD10H: 5% /748

DIRES 10N FLVE P U 2 A A7 BRI N A, 14
WRPRGESH. IR TS5
Ao BB Z T LIS N 164 (32°719) Bt

IS THT P 491 i T ik Ay O 1 PR AL B o O O
Dol JFICHEAAN /i HPR AR 7R 4 A7 A bk 0022H,

HBI-1207 R NDT1-DT4, 55 13— 144753 5% HDO1—

LEBRBmEIHRA S

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 once 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, 9th-
12th bit corresponding to DI1-DI4, 13th-14th bit

Doz, corresponding to DO1-D0O2 respectively.
TR SRS MR ] IR
M L Transmitting s " Return
aster transmitting information ave return information
Hiu-AL Hoh6i5
1H
Address code OtH Address code 0
ok &l
IJJ.H::EE} 108 i 10H
Function code Function code
A e
. 00H . 00H
P High byte PSR High byte
Initial addres§ s Initial addresp S
1517 - iy 15 22H
Low byte Low byte
St St
00H 00H
e High byte S High byte
AR o A4 AR o
Register quantity e Register quantity .
RE S o1l s ot
Low byte Low byte
FAH [
Byte quantity 02 CROBEH. % High byte Adll
. CRC
15 check code IR
4 0;)22]1 High byte i Low byte Gl
RS NHH
0022H Data it
to be read-in Low byte 00H
[t
CROKZST g e A8
CRC
check code =]
Low byte 120
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6.2.3 IhREMxSH: L EEH

ACR120EFL. ACR220EFL. ACR320EFL %%
WA AR H 2 17— 1 H e B A AE T S
o, P x8H GOl BT I 43, 7. 08H
LRI A dr A A AN A A aE . X T
0 FL A SR R R APLILEE L TR
L H BRI T BHAE CRABEER A
)\ CROKZEGG%. Ml MR 455 H M0THE12 ), %
FIOTAELL I e b, k.

6.2.3 Function code x8H: Read Electric energy data
ACR120EFL. ACR220EFL. ACR320EFL
Network power meters save one year(before this
month) Electric energy data into the special chip,
user can adopt x8H command(x is the enquiring
month, Note: O08His 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. peak. flat.
valley Electric energy(Electric energy data occupy
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:

EHRE (OEER MHLE EEHE
. ransmitting eturn
Master transmitting information Sleve e information
Hih-AL Hi ki
Address code O1H Address code O1H
T fehd Thiehs
Function code B Function code oo
P e 1
TS ool o oTH
CROR: BTy High byte Year
CRC o I
check code £ OBH
Low byte i Month
A fE oon
Total active Electric energ
AT ool
Spike active Electric energ
WA f oo
Peak active Electric energy
AT oon
Flat active Electric energ
AT oon
Valley active Electric energ
N 'ﬁ’h? o F3H
CROKZ U1 High byte
CRC -
check code Ry 2Al
Low byte
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6. 3 IR I
ACRACFRAE B U I 2 v kR 24T T 48— M
R, RS TR A 40 RT LU e S B E L R

iy BEESEIIGE.

6.3. 1 JFoH A d

ACRASCZ TF O iy N SR T2 10T R A5 5 i
ANF, AR A5V TR, AL
Lo AR B P BRI TT IR, (SCRA I ik 73 T SR
A&, RN AT DA I AR (R TR T SE B AR T g
W EAET D

ACRECRTT IR th b Ak lidsdan i, mIoad b
BlzfEszd] CEEAPM I 1 Tk 2. ik
BhfilRD L SEBLTIEYETIhEE, T DUORE R SR
BUR R IR D) RE it 5D -

ACRAY A 5 T 5% b i N iy AR 5% ()8 TRk

0022H, FLH5TF G N it 3 NG R

LEBRBmEIHRA S

6.3 Communication application details
When designing, ACR meters make
consolidated planning of Communication address
table, user can easily 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 1long distance transmission function, 1i.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 implement 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:
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1. XFACRI20EK. ACR120E (F) LK. ACR220EK.

ACR220E (F) LK:

ACRFRF1| W 2% 2 Ty g i ) A&

16 15 14 13 12 11 10 9 81
002211
D02 D01 DI4 DI3 DI2 DI1 PR
Reserved
2. XFACR320EK. ACR320E (F) LK:
16 15 14 13 12 11 10 9 81
0022H
DI1 DI2 DI3 DI4 D01 D02 D03 D04 i
Reserved
3. XJACR320EK (8DI) . ACR420EK:
16 15 14 13 12 11 10 9 8 7 6 5 | 4-1
00221
pri | otz | p13 | pi4 | 15 | pie | p17 | pis | pot | po2 | po3 | poa | PRE
Reserved
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6. 3. 21 124 5 g

ZZFI A I Modbus-RTU 38 T L 11035
A, G TRE L S BR AE  AR ROG R R (A
SEVal @R AL, Val s 52BsfiD

1. AHHURUA. UB. UC. £kHSJEUAB. UBC.
UCA:

Val_s=Val_tX10" (DPT-4) , f7{RV, DPT
O023H a5 1L H o

2. HJIAL 1B, IC:

Val s=Val tX10~ (DCT-4) , Ffi%I%EA,
DCT AMOO2BHAIG-F 5 i i

3. PHPAL PB. PC. PRL. QAL QB. QC.
Qi

Val s=Val tX10" (DPQ-4) , 45 LIyl
TV,  CIHThZE AL Z var, DPQAO02AHES 7715 i i,
A D1y 3 RTE Ly S (4 BT O024HT 5 AN i 3
AKX AQ. Qev Qby Qas Py Pey Pby Pe) B
the

4. ThFNH PFA. PFB. PFC. PFS:

Val_s=Val t / 1000, JCHL{7
5. .

Val s=Val t / 100, Hf7ffz%Hz

LEBRBmEIHRA S

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 tX10" (DPT-4), Unit: V, DPT from
0023H high byte Read—out.

2. currentIA, IB. IC:

Val s=Val tX10" (DPT-4), Unit: A, DCT from

0023H low byte Read—out.

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

Val s=Val tX10"

(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. PFS:
Val s=Val t / 1000, not to have Unit

5. frequency:

Val_s=Val t / 100, Unit: Hz
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6. Hifig:

XFACRZR VM 2%t A&, AL Fa. bl
VEEIUALRE, AR S L .

a) 4 l003FH ™ 0040H (W e A S HLAE) «
0041H™0042H (R A5 Ty ifig) « 00431 0044H gtk
TTHLRE) « 0045H™0046H (AMETC T HELAE) — Vil iy
fiEs TFEPT. CT, 2l R A iH5T:

AR A Val t =55 — word X 65536+ 4
“Aword

g MI{EVal_s=Val t /1000 XPTXCT,
15 Iy MRS S T TR Wh,  TE Ty L R B0 T 2 B
kvarho AP PTMHEIEO003H A {52 HY, CT A Mkl
0004HHL B H o

e SR SO A Th

b) E20047H_O04EHHL 11— Ml FiL BB 1A R I
SRR RAL. w RS SRR, TR
U B3 R B KN o USRI B % oA
TEEE754 %04 i U HAT 2400 K51, R A i 46 4
"1, RARAE, AL AT R

WERF S ST HREA . 2307 B EL, 547
S, JREC AR 2347

HARZSI I

K (I03FH 040H, 2word, i EAGHES] 3t
4byte, 32bit, ):

0 10001110
TF5rS  FREUE

FE50rS=0, "17 M4, 70" Kk

TR EE=10001110, 14 A 103EHI%142;

PR ZNM=100 1011 1010 1100 0000 0000,
1088 11404959232

WA — M

XM

iparn(1s )

100 1011 1010 1100 0000 0000b 0
Symbol bit S

6, Electric energy:

For ACR Series Network power meters, 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), 0041H70042H (
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 wordX65536 + second word

Electric energy primary side value Val s=Val t /
1000XPTXCT, active Electric energy Unit: kWh,
reactive Electric energy Unit: kvarh. Thereinto PT
Read—out from address 0003H, CT Read—out from
address 0004H

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

b) 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 IEEE754 data
format with 24 bit Precision, mantissa high level is
always ” need not saving, bit distribution is

user Read

"1”, so
shown as following:

1 bit-symbol bit, 8 bit-exponent bit, 23 bit-
mantissa, symbol bit is the most significant bit, and
mantissa is the lowest 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,):

10001110 100 1011 1010 1100 0000 0000b

elponent bit E mantissa M
symbol bit S=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 1into decimal system as
4959232

computing formula: primary side quantity of
electricity

223

B ST R

calculated result of above example as:

(—1fx2““‘mnX'L+4952?32

2

=52140 Wh=52. 14kWh
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6.4 Communication address table
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i 5 . Hm A
ot ¥ Bt et e
Address Parameter or Value range
writg type
0000H Al R/W 0001-9999 Word
Protective password
0001H 7 1% S VA _
0001H high bytelCommunication address R/W 0001-0247
Word
0001H {47 PLRTIN EHES R/W 0-3: 38400, 19200, 9600, 4800bps
0001H low byte|Communication baud rate
8L — FEB T (0-=AHPUZR, 1-=AH=2k)
ST — i\ ALY (0-400V. 1-100V)
P 20— N FL LI (0-BAL 1-1A)
0002H Control word R/W 8th bit-Connection mode Word
(0-three—phase four wire, 1-three-phase
three wire) 7th bit-Input voltage range
(0-400V, 1-100V)
Second bit-Input current range(0-5A, 1-1A)
PTAZ LY ' - W
0003H PT transformation raf{fi/V 179999 ord
CTZELL .y
0004H CT transformation rafiyV 179999 o
tr. 1 tr. 40U 6 ARI% BB AT GE AT AR I i
e " PN )
0005H~000AH Tr.l*Fr.% 4 channelg R/ Each channels occupy 3 byte (first byte aSWord
transmitting Parametgr transmitting output selection, 2nd, third byfte as
setting Output full range corresponding to value)
000BH~0010H Reﬁfﬁjed Word
0011H 575 1P . U FALOD SR B0 i
0011H high byt Backlight control Only applied to LCD Display meters 0= lightg
Word
0011H =717 %%%ﬁﬁ%ﬁﬁﬁ?%Rm ASUIE Y HY o B A
elay output pulse : :
0011H low byte width control Only applied to switching output meters
FT L T
SR SN ANy
0012H001DH Rt-1°7t-8 R/W BRI Bt = A Word
8—period of time Each—period of time occupy 3 byte
Parameter setting
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N H S ) 1 .. By 1L 4 B
001EH 001FH Data time setting R/W Year. month. day. hour. minute. secon Word 002DH 1c 0-9999 Word
e Azhib#RH H. H
0097 hieh byrd  Automatic meter | R/ Vonth. day 002EH PA 0-9999 Word
reading date Word
lor
0021H R S AN 1) 2 =R, 2-I8, 3-F, 4%
0021H low byte| Current time Rate |R/V I-spike. 2-peak. 3-flat. 4-valle 002FH PB 0-9999 Word
T St N RS ! 6. 3.1 ‘
0022H Switching Input R/W See 6.3.1 Word 0030H PC 0-9999 Word
output condition
0023H #7745 /NELAU (DPT) N P
0023H high bytd Decimal point UMPT) | R 3 0031H P total 079999 ford
Word
0023H &% /NS T (DCT) N
0023H low byte| Decimal point I(DCT) R 1’5 0032H QA 0-9999 Word
0024H fa=~15 /NELSPQ (DPQ) N
00241 high bytdDecimal point PQ(DPQ) | R 4 0033 QB 0-9999 Word
. . 0034H QC 0-9999 Word
L —%A7: Qv Qev Qby Qay Py Pcy Pby Pa; Word
o ORI, LA
0024H fILFH5 #PQ R | Qi -
00241 low byte Symbol PQ High level-low level: Q. Qc. Qb. Qa. P, Pc. 0035H P total 0-9999 Word
Pb. Pa; 0 as positive, 1 as negative
0036H PFA 0-9999 Word
AH HLHUA
0025H Phase voltage UA R 0-9999 Word 0037H PFB 0-9999 Word
AR R UB
0026H Phase voltage UB R 0-9999 Word 0038H PFC 0-9999 Word
AHHEUC PR
0027H Phase voltage UC R 0-9999 Word 0039H PF total 0-9999 Word
2 HiJRUAB
0028H Line voltage UAB R 0-9999 Word 003AH SA 0-9999 Word
2 HiJKUBC
0029H Line voltage UBC R 0-9999 Word 003BH SB 0-9999 Word
2 L KUAC )
002AH Line voltage UAC R 0-9999 Word 003CH SC 0-9999 Word
002BH IA R 0-9999 Word 003DH SE 0-9999 Word
S total
i . SRFR
- Word . L _ 1
002CH B R 0-9999 or 003EH Frequency FR 4500-6500 Word
-33- -34-
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Electric energy

address table

003FH~0040H

WA Ty r R A
Capture active Electr
energy secondary sidd

/W

0-999999999

Dword

0041H~0042H

A D g — vl
Release active Electr
energy secondary sidd

B/W

0-999999999

Dword

0043H~0044H

JEPETE D AE

energy secondary sid

Inductive reactive ElectRi¥

0-999999999

Dword

0045H~0046H

FETCT) L fE =R
Capacitive reactive Elec
energy secondary sidd

R

0-999999999

Dword

0047H~0048H

W AT Dy L e
Capture active Electr
energy primary side

Fword

0049H"004AH

T Ty riL B — A
Release active Electr
energy primary side

Fword

004BH~004CH

AT RE
Inductive reactive Elec
energy primary side

Fword

004DH"004EH

FETCT L AE— XA
Capacitive reactive Elect
energy primary side

ril

Fword

DUT 70 M ACRxxxEFLAF 52 91 4 R BE TRt IR b sE ke, DAy vged& o —

AN HLRE

Follows are ACRxxxEFL complementary address table fitted with multi-rate electrlc energy measurement
all Electric energy are secondary side Electric energy
004FH ey R 0-9999 Word
WK B R R o
00501005 11 Maximum R R A A Dword
demandoccur time onth. day, hour. minute
N A A U
0052H 0053H Total active ElectrilcR/W 0-999999999 Dword
energy secondary side
- BAATI AU
0054H 0055H  |Total spike active Elec/tRA¥ 0-999999999 Dword
energy secondary side
R R RE VD
0056H 0057H  (Total peak active ElectRyd 0-999999999 Dword
energy secondary side
R T b —
0058H "0059H Total flat active Eled®/ik 0-999999999 Dword
energy secondary side
R B GIAE N
005AH 005BH  [Total valley active Ele¢®Ryik 0-999999999 Dword
energy secondary side
2 L T o
005CH Enquiring Electric | R A Dword

energy time

Year. month

-35-
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005DH005EH

Bt A AT i hE

Enqulrln% month tota]
active Electric energ

0-999999999

Dword

005FH~0060H

P HRA DR g
Enquiring month spike
active Electric energ]

0-999999999

Dword

0061H~0062H

FET ) A T g
Enquiring month peak
active Electric energ

0-999999999

Dword

0063H~0064H

R R RN
Enquiring month flat
active Electric energ]|

0-999999999

Dword

0065H~0066H

Frar i) H A A Dy fg
Enquiring month valle
active Electric energ|

0-999999999

Dword

0067H

R )

Current time

E S

year., month

Dword

0068H"0069H

LT H B T HLRE
Current month total
active Electric energ

0-999999999

Dword

006AH~006BH

5 I RA DR
Current month spike
active Electric energ

0-999999999

Dword

006CH~006DH

EGIPEL ZEpoLiaN
Current month peak
active Electric energ

0-999999999

Dword

006EH~006FH

T AT D LA
Current month flat
active Electric energ

R/W

0-999999999

Dword

0070H~007 LH

T AR
Current month valley
active Electric energ

R/W

0-999999999

Dword
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