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ABSTRACT

keywords : automatic meter reading » Information and Communication
Technology(ICT) » Intelligent Dwelling Space

By progressing of the information and communication technology
(ICT), this technology provides a tool to build a secure, suitable and friendly
living environment. Since 2005, the government announced a policy to
encourage the ICT industry and building constructor for improving the

living environment.

Based on the government policy and word wild energy problem, this
project integrate the metering technology and ICT to demonstrate an
automatic meter reading (AMR ) system. By integrating meters(water,
electricity and gas) and ICT, this system has shown to provide a lot of the
benefits, including avoid energy wastage, device fault detection, and greater
access to data, increased system up-time as well as the path for system

growth.

This project not only pure automatic meter reading for energy
company, it could be integrated as a part of smart living space. It also

promotes the ICT industry.
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40 300/245 125 155 G2B 5.4/4.5
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2*La\££ﬁ@% JOFE AL 2 3 AR
3.A A G T A BB 2 B AT
4 PFV i 15 Rk 4
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B.* %  Byte 0 % 45 (Leading Code) & Z_i& OX2A
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6.2 Modbus Register
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PAS10RF ™ = efit ~ = Aot I ol = pral it gy HL PO po R,
i S AR« A [1*'¢F¥}?T(5A>[}*IJ R
(|EC 1036 ) kg A5 - IEI [ T i er | F\Hl ﬁl BEk = TR ETENE] - PA310
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87 lﬁfuyﬁ SR TR SRR SR Ol 5 A T R
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ENRJAT,CT ©10 (60 A) » [ T [Flffal =¥ i [ 1 - & ! - 4CT 16

(120A) Fy®24 (200A) -
s Ui > WhigH: (84570.5% (PF=1) -
[i'##%7:3£10,000 (8 channel) =T F,‘TIES?FTE‘%’ FTE‘%HEIEJFI’ ﬁﬁﬂlik?t °
= jRS-232/485 [P i 1 » i?Modbus@ﬁi’Eﬁ%% R REE S
S!f{Wh pulsefi! Rl i RS T

1.2 42 Fis

JAAN

1.2.4 5% =T
ﬁ%?%‘ B ' '

PUEp PR SE S T SRR R o e B R RS TR [
ﬁﬁwi%bﬁﬁﬁ*J#W%ﬂVﬁﬁ;”ﬁﬂ¢W¢%@?ﬂhﬂf Y
T TS %m%fP TRCEA BT A - Rk
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ELA ok LR ) SRS RS S A o NEE A2

FIETEFE TRV o SRS o g i a2 ISR B
FRiTHIRE - ¥ %) e - +886- 3-5631359;|\/Ema|I~ St

sales@archmeter com.

CU{ ﬁ;ﬁ#iﬁj&

o B

ﬁﬁj k F‘f? 96-418V
Hx

ﬁlfa?j‘* F“q: CT®10 (60A) > #ACT P16 (120A) ®24 ( 200A)

i
WZbE | 96-242V
TH
ik 50/60Hz

E 3p4W

Bt | P B 192W s 193W - 3¢3W-2CT ~ 393W-3CT -

EUHIfE | VA-N, VB-N, VC-N, VL-Nave
VA-B, VB-C, VC-A, VL-Lave
IA IB,IC,|ave

PFA, PFB, PFC

kWA, kWB, kWC, kWtot

kvarA, kvarB, kvarC, kvartot
kvaA, kvaB, kvaC, kvatot

Wh+, Wh-, VArh+, VArh-, VAh

Bl RS485 - half duplex isolated
Baud Rate : 9600 - 19200
PV E - Modbus

it [ wh
EJHE?‘jﬁ Rolling or Block
Bl Programmable interval and sub-interval

Item : kW 3-Phase Total
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FIEVR |2 37 37— AR 27 erE R BT R 2 4Ry
4 B

VL-Nave, | ave, kWtot, kvartot, kvatot

kWh+, kWh-, kvarh+, kvarh-, kVAh

kWh, kvarh, kVAh

Programmable interval :

Max store : 104 days (interval = 15 mins) /channel
B LCD

= E?j E?j ETE"FF'I'SOOmAh%E%ﬁ

kwWh ¥ | PF=1 » <0.5% ; PF=0.5 > <1%

I AR R

ST

P B S R TEJ*% fEBE' Bt RS T - % TR
FEREIRE » YK i A T o [EB] Y B

3.2 % b st

N\ %rﬁﬁ'@mmﬁz @«ﬁﬁf%ﬁﬁ TR ~ S s
TR - 1) s 9 -

3.2.19} 1 ‘ﬁ;r[mt}p

T 110 () %75 () %120 ()
HEEIECTIHEE] » (IR 2480 » 2ofrig 4 1 42CT= i
B R =
%F ?‘E@ﬁfﬂﬁ E{jEH%H/ e
%; Eq e il A E,F%Eﬁ%ﬂ JVRST (ABC) #IH- -
PA300t'rE“}LAF_+h Kok kgﬁgw T SRR o
FHAMFZIEETR RV 1@ 50/60HZ 110V/220V (- maximum 242V )
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kWh R5-485

+ s e
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LD UTP L.ITJ

LDUTPUTJ A

B C N

PA310

=

VR R TR
99051208 | FEATTUESGE | #T O3 [HE T pLE
= NTET
0SXXXXXXXX | Fshe T-DE i 81 A —|
001 AR
002 B?FEI”F%E&
003 CHIFEIS
004 v
AB
005 v
BC
006 v
CA
007 A’FE‘”F'CT?;’TL
008 BAfIE
009 Cﬁl?ﬁm
010 AfkW TRV e ?&?’E&‘ thﬂ?r
= A
011 Bt kW
012 CHIkW
013 AFEIPF
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014 BH'PF
015 CH'PF
016 kWh-deliver
017 PT ratio
018 CT ratio
046 [SENEE
047 ?’Lﬁk E\i‘f fii]
048 ?qz S Modbus | Initial £%15
Address
049 Baud Rate Initial £%19200
050 Stop Bit Initial £% 1
BT BRIPEER
/ ‘/é—é%ﬁ]
I

6.1%@7&%
P Modbus (8N1)
el
Bits per Byte : 1 start bit
8 data bits, least significant bit sent first
1 stop bits
Error Check : Cyclical Redundancy Check (CRC)

Baud Rate : 9600 or 19200 (H’.’%’?F%{%)
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Modbus slave address : 1-255 (H‘[’FJ?F%#C’: 15)
Modbus Function Code : 03h, 04h, 10h

Code | MODBUS_ name
03h Read Holding Registers

Description

Read the contents of read/write location

04h Read Input Registers Read the contents of read only location

10h Pre-set Multiple Registers | Set the contents of read/write location

Note: Function 03 =2Function04 .V =¥k 5V is 4 125registers

ORI
Integer : 16 bitsﬁ“» ﬁ%"@Z‘E}\T
Unsigned Integer : 16 bitsj\ﬁﬁﬂﬁ@(f
Float : IEEE 754 Formati5 &} F,?“ » = [y B \’TfﬁE'JZ['[E{register, Low Word
S fEy

IEEE 754 Format
17 Bits

Data Hi Word » | Data Hi Word » | Data Lo Word - | Data Lo Word -
Hi Byte Lo Byte Hi Byte Lo Byte
SEEE EEEE EMMM MMMM | MMMM MMMM | MMMM MMMM
. S E‘127
Value=(1)2 (1.M) O0<E <255

Where:

S represents the sign bit where 1 is negative and 0 is positive

E is the two’s complement exponent with an offset of 127. i.e. an exponent of
zero is represented by 127, an exponent of 1 by 128 etc.

M is the 23-bit normal mantissa. The highest bit is always 1 and, therefore, is not
stored.

167



HEFECREATHR T LA AT R e PR

Iﬁl ] T)U—Fri =y
1 2 3 4
Data Lo Word > Hi Byte | Data Lo Word > Lo Byte | Data Hi Word > Hi Byte | Data Hi Word -
Lo Byte

6.2 Modbus Register
Holding Register

Input Register (Read Only)

Display Item Table

Item no. | Description

1 Meter_IDﬁfJGﬁE

2 Meter_ID /=6

3 CURRENT DATE
4 CURRENT TIME

5 Modbus Slave address
6 Modbus Baud Rate
7 PT ratio * CT ratio
8 PT ratio

9 CT ratio

10 Kt

11 Reset Counter

101 Vin_a

102 Vin_b

103 Vin_c

104 VIn_avg

105 VIl_ab

106 VII_bc

107 VIl_ca

168



108 VIl_avg

109 I_a

110 I_b

111 I_c

112 |_avg

113 kW_a

114 kW_b

115 kW_c

116 kW_total

117 kVar_a

118 kVar_b

119 kVar_c

120 kVar_total

121 kVA_a

122 kVA_b

123 kVA_c

124 kVA _total

125 PF_signed_a
126 PF_signed_b

127 PF_signed ¢
128 PF_signed_avg
129 PhaseAngle V_a
130 PhaseAngle V b
131 PhaseAngle V_c
132 PhaseAngle | a
133 PhaseAngle | b
134 PhaseAngle_|_c
135 kWh_deliver

136 kWh_receiver
137 kvarh_lagging
138 kvarh_leading
139 kVAh

140 Demand_Time_Remain

141

DEMAND - kW

“ﬁ{fi“;
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ko~ E

LoadProfilez: [

5 [ Intervaliyf i 147

C AR A R T RS T E

f
Word"fi3- 1 3 4
Word 1 | High | & F F I F F F F
Byte
Low | ] E| E| E| E| K| E| E|
Byte
Word 2 [ High | [ | [! F! F! Fl Pl E! E!
Byte
ow 1 i W [m o [w o [w |8 |H
Byte
Word 3 [ High | 73 73 73 73 73 73 73 73
Byte
Low |7 | % s s s Gl s s
Byte
Word4 Dat | Data1 Data1 | Data1 | Data1 | Data1 | Data1 | Data1
al
Word5
Word6 Data2 Data2 | Data2 | Data2 | Data2 | Data2 | Data2
Word7
Word8 Data3 | Data3 | Data3 | Data3 | Data3 | Data3
Word9
Word10 Data4 | Data4 | Data4 | Data4 | Data4
Word11
Word12 Data5 | Datab | Datab5 | Datab
Word13
Word14 Data6 | Data6 | Data6
Word15
Word16 Data7 | Data7
Word17
Word18 Data8
Word19
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EYRIBr 1 2 3 4 5 6 7 8

HAN R 5 7 9 11 13 15 17 19
!
(word)

GhE

ErR])

‘I e

57— A-f@ [ 39000 | 27600 | 21600 | 17400 | 15000 | 12600 | 11400 | 10200
S

57 A%f[@# | 26000 | 18400 | 14400 | 11600
I

b - THIRE= AR

1. [ (PA310) IZUERR (HEIIT - 8) RLA ) J35220V1 | F1 jEs?
7 it o Pk R H96~242V -

F“'%‘ N ?Eﬂ,ﬁ".} (}%Egrl +2-3-4-5-6) ﬂ?\,ﬁ’ E|— %ZL'%J/CT QUL
300/5 DRNIE:£= o e I
T e WPA310fs; * %’F,rj SMA o EFT BRI EpuCT - e ok - 1&‘5%%
Y CT (9[100/5...) FHFFF"] - %ﬁ@il{_}%ﬁ SR RE f‘/%’?‘y?ﬁi[ Eﬂﬁn Eki
T -

[E&:@“ =R P 2 It 5T EER ) CT 20 (2 - HECTZ M USAL e -

Q3 t’,;?# “JCT#EI%E#’&%E[ [E2n AN e e
IR TWPTH%MW”
Q)ﬁ%&%ﬁ ER SHIRCED 2

Q4. +r & Fi EI—*LngEﬂJr F,—yﬂcr_—? %‘flj‘ [ﬁ f’lE'J?
ﬁ“’iﬁf Jﬁi [ﬂﬁ?” EE HAEECTE f'%ﬁiﬁkﬁrj{_paln

Q5. Pk (kw) BHRERH D F159E?

(1) Ay Ferifefi ™ 760 (FBIT 232 4256)  RRIF LB LB [ IRSUFT
B
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