DDSU666 Single Phase DIN-Rail Meter
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DDSU666 Single Phase DIN-Rail Meter

Specifications

Measurement

e Compliance with IEC60252-11 IEC62053-21
e Connection type: 1P2W

e Accuracy: Class 1.0 for active

Voltage

e Nominal voltage (Un): 120V, 220V, 230V, 240V
e Operating range: 0.7Un ~ 1.2Un

e Power consumption: <TW, 5VA

Current
e CT: 1.5(6)A
e DC: 5(80)A

Frequency
e 50Hz or 60Hz

LCD Display
e 7 characters of 7 segment display

e Digital size: 5.3mm x 2.8mm

LED Display
e Number of flashes per kWh

Measured Values
e Total kWh
e Instantaneous kW

e Instantaneous Irms, Vrms, frequency, power factor

Communications
e RS485
e Protocol: Modbus and DL/T

Environmental

e Operating range limit: -40°C to +75°C
e Storage range limit: -40°C to +85°C

o Relative humidity: < 95%RH

e Ingress protection: IP54

Dimensions and Weight
e Dimensions: 98mm x65mm x 36mm
e Weight: 0.2 kg (Approx.)
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1. Brief Introduction
1.1 Main application & applicable range
Type DDSUG666 single phase smart meter (hereinafter referred to as the

" instrument 7 ) is designed based on power monitoring and energy metering

demands for electric power system, communication industry, construction

industry, etc. as a new generation of intelligent instrument combining

measurement and communication function, mainly applied into the measurement

and display for the electric parameters in the electric circuit including voltage,
current, power, frequency, power factor, active energy, etc. The network can be
realized through RS485 communication interface and external device. Adopting
the standard DIN35mm din rail mounting and modular design, it is characterized
with small volume, easy installation and easy networking, widely applied into the
internal energy monitoring and assessment for industrial and mining enterprises,
hotels, schools, large public buildings.

Complied standards:

EN 50470-1-2007 { Electricity metering equipment (a.c.) - Part 1: General
requirements, tests and test conditions - Metering equipment (class indexes A, B
and C) ) 3

EN 50470-3-2007 { Electricity metering equipment (a.c.) - Part 3: P
requirements - Static meters for active energy (class indexes A, B and C) ) s
Welmee 7.2-2018  Welmec, European cooperation in legal metrology

software guide
MODBUS-RTU protocol.
1.2 Product Features
1)Metering the positive and negative active power;

2 tine wide LCD, it has clear vision. ‘ .
e h communication protocol complied

articular

3)RS485 communication function wit

with Modbus-RTU ;

4)Adopting DIN35mm st
ith small volume,

andard din rail mounting, structural modular design,

ized w easy installation and easy networking.
it is characterize
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3. Main Technical Pe
3.1 Model specification

Table 1 Model spec

ification

. Display circuit

1,

circuit

Figure 2 Work principle block diagram
rformance & Parameters

Model | *\vjun}t‘y Fn,qmml_mm—m T Instrument |
i __\t :Lll_ss | voltage | specification | constant Type
DDSUG: FLve ; i

_ 5| 60H } 20V | 0.25-5(80)A | 800imp/kwh mfﬂﬁ‘;ﬂﬂ .
DDSU(‘()()-C Active 3 s . i i
E e 60Hz 230V |0.015-1.5(6)A| 6400imprkwh m;’ﬁ';mﬂ
Note: Please take the physical sign as standard.
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3.2 Percentage error

Table 2 Percentage error of single phase energy meter not exceeding the below
corresponding limited value

Percentage error limit of various
Type Current range Power factor grade instruments (%)
Class B l Class C
Imin<I<In 1 : |- E10
VialT I | 05L. 1. 08C | *os
Direct Inin<I<Ib 1 +15 .
connection T I Imax 0.5L. 1, 0.8C l +1.0 5

In: secondary rated current of CT; Ib: calibrated current of the
Remark energy meters;
Imin : Minimum current ; L:inductive; C: capacitive |

3.3 Start
Table 3 Under the referenced voltage and table 4, the energy meter can be
started and continuously measure the energy

—— Accuracy class of the energy meter¥\ .
Class B l Class C
( Direct connection ‘ 0.0041s \ - 1
| Viawansformer | s | 0002In

3.4 Defluction .

The electric energy meter should have good anti-defluction logic. When th-c
voltage loop with 1.15 times of referenced voltage and the current loop 1s
disconnected, the energy will not produce more than one pulse.

3.5 Electrical parameters

Table 4 Electrical parameters

Specified operating voltage range 0.9Un~1.1Un J‘

Extended operating voltage range 0.8Un~1.15Un

Ultimate operating voltage range 0.7Un~1.30Un \

Power consumption of the voltage circuit SIW/BVA ]

Power consumption of the current circuit <25VA 41
-03-

3.6 Other technical parameters
Table 5 Other technical parameters

| 0~999999.99 kWh (only display 6 bit,, automatic
shift of decimal point)
Display mode LCD display

—

Measuring range

Communication protocol Modbus-RTU protocol

3.7 Adoption for key components

Table 6 Adoption for key components
Metering chip SH79F7019
Crystal 32.768kHz
Power transformer ZTY6.170.234

1.5 (6) A:ZTY8.067.2729V2, ZTY8.067.2731V2,
ZTY8.067.2732V2

5 (80) A:ZTY8.067.2729V2. ZTY8.067.2730V2

(Note: the actual plate number is determined according
1o the actual sample table)
ZTY6.176.301

Printed wiring board

\ Current transformer

4. Main functions
4.1 Metering function

DAccurately metering the positive and negative active power;

2)The storage data of the electric energy meter will not lost after powering off.
4.2 Displayed functions

.\.?Vhen the energy meter is in normal working condition (on load state), the
positive pulse indicator should be flashed. If long time for no flashing or light for
the indicator, please check whether the wiring mode of the energy meter is right

© lmp. Exp. NO. TIME BWAG

noonan

EEin]w ) )n
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Table 7 LCD logo meanings

LCD is active energy

Symbol Meaning ]
% The unit of the voltage, the display data of indicating
LCD is voliage
A The unit of the current, the display data of indicating
LCD is current
W The unit of the active power, the display data of indicating
LCD is active power
- The unit of the reactive power, the display data of
indicating LCD is reactive power
Hz The unit of the frequency, the display data of indicating
LCD is frequency
KWh The unit of the active energy, the display data of indicating

The display time of the measurement data is five seconds and information
sample for every page of the measured information of measurement data (if not
consistent with the instrument panel, please take the object as standard.)

Light time of the background: 1 min.

Content

U 220
| 5o00
P 1100
FE (000

| Means the current display is the active power P, the unit is

Table 8 Display Instruction

Instruction

Means the current display voltage is U, the unitis “ V",
the left picture is U=220.0V,

Means the current display curent is I, the unitis “ A",
the left picture is [=5.000A.

“ kW ", the left picture is P=1.100kW.

the left picture is Ft=1.000.

Means the current display is the pbivcr factor Fr, }
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Content

F 5000

W h

oo (2

oo o0

oobeco
hodbub |

IIEncy Fv

' fisoiay is fred
ans the current display 15
s o F=50.00HZ.

the left picture is

) e active energy EImMp:
Means the current positive ACHE 7 70 Grewh.

“ wh ", the left picture is EI

Means the current neg >
“ kWh ", the left picture 15

ative active energy EExp,
EExp=1.00kWh.

the unit is

=== the unit is

Means the current combination active energy total ComEp,
the unit is ** kWh 7, the left picture is ComEp=2.20kWh.

Means the current communication protocol is Modbus.

Represents 8 data bits, no effect bit and one stop bit of /

the current communication protocol.

- Bn

- O

Means the current communication address is 1 1.

Means the current communication baud rate is 9600
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Long
Press
bUtton

® 645Protocol
L Short press 1

Figure 3 Long press button
4.3 Communication function
The instrument adopts RS485 communication mode with baud rate to be set as
1200, 2400bps, 4800bps and 9600bps.
For a same communication circuit, it can at most be connected with thirty-two
instruments at the same time, with each instrument to be set as their
communication address. For the communication connection, it should use

shielded twisted pair with copper mesh with wire diameter not below 0.5mm’. On
wiring arrangement, the communicatiop line shall bl-3 a'v'f*a)i1 'from stl;on];gcc[a;é; ;r
other strong electric field with the maximum transm:ssnonlh 1s;aerl|;:: ; - users.
For the typical networking connection mode, please see the gure,

“07-
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Figure 4 Schematic diagram of communication connection

When the instrument is set to be ModBus-RTU transmission mode, ModBus-
RTU communication protocol adopts host-slave response in one communication
line. Firstly, the host computer " s signal will seek for a terminal device (slave)
with only one address, then the terminal device will produce response signal and
transmit to the host computer in opposite direction, that is, half duplex working
mode. This protocal only allows communication between the host (PC, PLC, etc.)
and the terminal device, rather than data exchanges between the independent
terminal devices. Thus, each terminal device will not occupy the communication
circuits in their initialization, and only be limited to response the query signal to
the host computer,

The instrument can provide ModBus-RTU communication protocol (see
appendix A), for the parameter information to be read or modified by the
communication, please see the below table.

Table 9 Communication parameter information

; Length| Read&
Parameter |  Parameter Instruction of the .
address code paramelers Type of data of data w:nte \
| Word | attributes
Programming .
0000H | UCode Smne | 164t win symbolml | \ RIW
Reserved, actual read is s
0001H 2 %
REV oo dewal 1S 164 vigh symbols | 1 l R
Electric energy zero clearing e
0002H
CirtE CLE(1:zer0 clearing) 16-bit with symbols | | \ R/IW \
0003H | RESERVED RESERVED 16-bit with symbols | 1 \
0004H | RESERVED RESERVED 16-bit with symbols | | \
0005H | ChangeProtocol | Protocol changing-over | 16-bit with symbols\ 1 ‘ RIW
-08-



Parameter |  Parameter / Instruction of the Type of data
address code | parameters
| =

~Communication
LomﬁH [ Adar | dicss AGlr

| 0007H | RESERVED |  RESERVED

0008H 1 RESERVED | RESERVED
0009H | RESERVED | RESERVED 16-bit with symbols
| 000AH | RESERVED | RESERVED | 16-bit with symbols
| 000BH [ Meter type jI' Meter type LI6-bit with symbols
/' 000CH / BAud [ Communication baud Jlﬁ-bi[ with symbols
| rate bAud
| 000DH | RESERVED | RESERVED | 16-bit with symbols
| O00EH | RESERVED |  RESERVED | I6-bit with symbols
000FH | RESERVED | RESERVED | 16-bit with symbols
0010H | RESERVED | RESERVED | 16-bit with symbols
Electric quantity of the secondary side
2000H / U [ Volta [ single precision
< | floating decimal R
2002H I single precision
) Current floating decimal .
2004H P Conjunction active single precision 7 R
. power, _the unit is KW floating decimal
2006H Q Conjunction reactive single precision ) R
. power, _the unit is Kvar floating decimal
2008H | RESERVED single precision
- RESERVED j floating decimal I 3 I RT
200AH J PF r Conjunction single precision
power factor floating decimal
200CH | RESERVED [ single precision
RESERVED floating decimal
200EH Freq l . single precision
{ Froquency floating decimal
2010H | RESERVED ] [ single precision
2| =S RESERVED floating decimal

Electrical data of the secondary side
single precision

4000H Ep ‘ Active in electricity flosting decinm
o ng decim

J00AH -Ep , Reverse in electricity fs}g%li f gii_sio:l
E g 1m
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ChangeProtocol such as protocol switching, data for 2 for Modbus RTU

protocol - data to 1 for DL/T 645-2007;
The CLr. E power reset write | removal of total power;

BAud rate: 1:2400bps;  2:4800bps;  3:9600bps;

4.4 Outline &Mounting Dimension
Outline dimension: 36mm X 98mm X 65mm;
DDSUG66 single-phase electronic energy meter (DIN-Rail) current

specification 0.25-5 (80) A need to add transparent cove;
Din rail mounting dimension: 35mm, with configuration to be shown as figure 5:

36

Figure 5 Configuration

5. Installation & Operation Instruction

5.1 Inspection
1) Before installation, firstly check whether the model No. and specification of

the product on the package is the same as the object. If not, please contact the

supplier.
2) Check whether the product shell in the carton is damaged, if is, please

contact the supplier.

5.2 Installation
Directly clip the instrument on the rail and install it on the distribution box.

1) When installing, firstly clip one terminal of the slot and then clip to the rail

with power.

-10-



2) When disassembling, press the movable card with 4 Screwdr

out the instrument. nver and take
5.3 Wiring mode

5.3.1 Instruction of wiring terminal

‘ Before powering, you must check whether the wiring mode
1§ correct, and the wiring diagram is shown as below:

-l

N N
Type of wiring 1P2W Type of wiring 1P2w

56

A B S48 A B S+8-
RS485 Pulse Constant RS485 Pulse Constant

Figure 6 Direct connection

Of the instrumeng

"-—-—-—-—-_

Figure 7 Via transformer

6. Diagnosis, analysis and elimination of common faults

l Fault phenomenon | Analysis of causes [ Troubleshooting || Remark
' Check if the actual connection is | While checking
| the same as the reguirement of | the connection,

IThc wiring may

iri iagram. P i the meter
e the wiring diagram. Pay special | be sure

|
attention to N 7 position of | is in the state of

| Display fault according o the |y, v ieage, the high&low end | disconnection,
: wiring diagram | o¢ he current and terminal guarantee the
| | of the meter labeling are different from safety of human
‘ actual number, ]Jiﬂz, L
- . ‘- .| Check if the communication |lI
““{ COMMUNICALON| coping information such as |
Comimunication | setting information | .0 mynication address, baud
fault ol the meter may be| 1y verification mode is the /
: I_IIL?':ILLT__  |sameas the PC settings. I
the after-

It the above method cannot eliminate the fault, please contact with
cule service of digital meter from Zhejiang CHINT Instrument Co., Ltd.

=11=

] i ith
01 e RECIERRF shall adopt materials complied W1

f the instrument ==
The package © kage condition,
ot under packag ; idity and
l:)':’“:"':;"i‘n the dry and ventilated places, tO avoid humidity
stor

I i p or ! t g
‘i‘()ll Wf(l] f‘ t ‘"""el“al I
v as crost . "lc i cd envia em cla!l.llc .' Tr 8 (”H. (=] [O
COT] sl [~ g Y

40°C —+70°C and relative humidity not cxcecding' 75%.
” -Complele set of package for single product, including:

1) One set of instrument

cnvironmemaf
accessorics shall

2) One operation manual
3) One bag of desiccant
4) Certificate
8. Maintenance & Service
We guarantee [ree reparation

unconformity with the standard, under circums i
comply with this instructions and complete seal after delivery within 18 mon

Appendix A: MODBUS-RTU Communication Protocol

and change for the multi-meter if found any
tance of that the users fully
ths.

A.l Communication format
Information transmission adopts asynchronous mode, taking byte as the unit.

The communication date transmitted between the host and slave computer is the
format of 10-digit characters, including one start bit(0), 8 data bits without check
bit, two stop bits(1)(other format can be customized).

Format of information frame:

_ . Table A.1
~ Stant l Addrcﬂ:pdc Function code ' Data field [ CRC check code | End
More than |
| 3.5-character | 1 char: ‘ i Py
ﬁ ey character | character n characters | 2 charucters 3.5-character
I_\_-_\_ : .
ST I ‘ dead time

communication command. If CRC checks without an
Y

ding operation will be carried out

fault, then the correspon
e after that the



check code.
A.2.1 Address code

Address code is the fi

st byte of G .
from 1 to 247. Each slav each communication frame, with the range

e must i
have an exclusive address code in the bus, only

e begin \j\f‘lﬂ’.l their respective address codes. The address code

ost computer indicates the slave address, the returned address code
from the slave computer indicates the slave address, while the corresponding
address code indicates where the information comes from S
A.2.2 Function code '

the returned data will

It 7 s the second byte of each communication frame. It * s sent by the host and
tells the slave computer what actions should be carried out through function code.
The slave will respond, and the functional code is the same as that sent by the
host computer, which indicates that the slave computer has responded the host
and complemented the relative operation.

The instrument supports the following two function codes:

Table A.2
Function code Definition | Operation
_U'.’.iH—.  Read regisler Bl Read one or several register data
o ﬁ ;;; o ‘\\'rite muﬁlﬁﬁw!- rc;%e}_i!_ Wri-l_c n 16-bit binary data into n continuous registis N

A.2.3 Dala area
The data field will be different based on different function codes. These data
can be numerical values, reference addresses and so on. For different slave

computers, both the address and data information are different, and the

communication information table should be provided.

The host utilizes communicate command (function code 03H and 10H) /
a length which 18 read

to read
and modify the data registers of the slave freely. But the dat

B

or wrj te aLo
address-

A

3 Brief introduction of function code

A3l Function code 03H: Read register
- xample: The slave address which the host intends to read is O1H, the start

ne time should not be out of the effective range of the data register " s

|
!
|

For €
register address is two register data of O0CH, sent by the host:
Table A.3
The host sends Send message
" Address code O1H
Function code " 03H
High byte 00H [
Start register address
low byte 0CH (
High byte 00H |
Register number |
lowbyte | 02H a/
low byte ‘ 04H |
CRC check code |
Highbyte | 08H ]

If the data of the slave register OCH, ODH is 0000H. 1388H, the slave will

refurn:

Table A4
\
T The slave returns \ Return message |
Address code \ 01H |
Function code 03H 4\1
Bytes 04H -
; High byte 00H
Register OCH data | =
low byte 00 |
; High byte 13H |
Register ODH data |
low byte 83H |
F7TH
low byte
CRC check code 2 — #\
High byte
-14-



A.3.2 Function code 10H: Write multi-port register
For example: The host intends to save data of
the slave address of 01H, the start register address

sent by the host:
Sent by the host:

0002H, 1388H, 000AH into

is the three registers of OOH,

Table A.5
The > host sends - | B E;-_I;E_l;;;agg_ -
- Address code oy =
Function code lon i
Start register address | _ High byte o _66_}:1___—___ ]
- | lowbyte oo
Register number ____Eg_h_by_te e 00H _— B
e low byte 03H -
_ Write bytes  06H
The data to be wr:i;:rl Hig—hlwyte 0OH ——'I
| in O0H register | _]u:v_l:_\z— - 02H ]
Ill'l'ht.: data to be written|  High EY_[C_ _____:_—___ 13H
IIl in OIH register  lowbyte _[ 88H
]-.‘I‘hc data to be written] ~ High byte _;[_ e QE -
in O2H register low byte | o __(ﬁl_‘! e
. - _luw byte L o 9BH ]
l CRC check {.udt _ _lji_‘t_{h_ bt - - E9H ]
Returned by the slave
Table A.6
| . _ 'l'hc slu\_'e rut;.:'ns :_—;—'_ _Re[urn i N
| - :\d:.h‘cq» z‘;dc - l . — 01H J
| - l'-'l:rncti(m code - i
| - Hi gh-be te _OUH
‘ Start register address : - Jow byte 00H
— e . l 5_

The slave returns Return message

—

R " l-li_g; I;yt; 00H ‘
$ umber -~ S S ——
Register n low byt 03H [
e low byte 80H
CRC check code W N— J
[ High byte 08H l

A.4 16-digit CRC check code

The host or slave computer can be judged by the check code to see if the
received information is correct or not. The interruption by electronic noises or
other factors may cause errors during information transmission.

16-digit CRC check code is calculated by the host, located at the end of the
transmit information frame. The slave recalculates the received information of
CRC and compares if the calculated CRC goes in line with the received CRC, if
not, there is an error. Only 8 data bits are used during CRC calculation, both the
start bits and the stop bits are not involved in the calculation.

The calculation method of CRC check code is stated as follows:

1) Pre-arrange one 16-digit register as a hexadecimal FFFF ( i.e. fully 1), the
register is called CRC register;

2) Make the first 8-digit binary data ( the first byte of the communication
information frame) with the lower 8 digits of the 16-digit CRC register by XOR
calculation, the result is placed in CRC register;

3) Shift the content of CRC register rightward by one digit (towards the lower
digit) and fill in the highest digit with 0, check the shift-out digit after rightward
shifting;

4) If the shift-out digit is O: repeat step 3) (shift rightward one digit again):

If the shift-out digit is 1: make CRC register with multinomial A001 by XOR
Calculation

5) Repeat step 3) and 4) until shift rightward for 8 times, then all the 8 digits
are processed:

. 6) Repeat step 2) and 5), process the next byte of the communication
nformation frame:

16



; CRC check | CRC ehock oode
Error code code low byte High byte ‘
1 byte |‘ i

T

Function code
(top digit is 1)

1 Vbye B ﬁi@"‘W

—

Error code is as follows:

OIH
02H

——

Table A 8 - -
Ilegal function code :P’he function code received is not supported by the instrumen; |
lllegal register address The register address received is out of the register address range j

03H | legal data value 'The data value received is out of the corresponding address data range|
- —_—— —— — —

o

ironment, ple:
. ife is end, to protect our environ
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