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Abstract

Recently, though already gradually
emerging digital meter, but its use like
conventional meter can only single record,
how can information be efficiently processed
and power management of intelligent
micro-meter, it will help the future of green
living. This paper content mainly discusses
how service-oriented architecture (SOA)
services, builds power service management
platform. The electricity consumption
records are collected, the more effective
collection as storage, verification, calculation,
and settlement. These sophisticated and
complete management data, which can
provide "supply side" as the electricity bills ,
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the use of load management, and other
functions.

Generally speaking, every family have
different power configuration, how different
functions can meet the needs of the service
component. Service-oriented concept helps to
smart grid applications. Advanced Metering
Infrastructure (AMI) is a lead-based research,
especially between the different areas
involved, such as electrical engineering,
communication engineering, the wisdom of
human management of Ul, and other
breakthroughs. The important thing is the
future energy trends.

Keywords: SOA, power service management
platform, Cloud Computing, Micro-meter
monitor

1.3
g TR 4 (SOA), &
oo - o T PR R S A
QﬁM%aﬂﬁiwﬁwmﬁl;owl
oengE ¢ FaF SOA 11 AR b cnff 2t
23 f;(Standard based open architecture) 5 &
ﬁ’ % 18 Web Services[3]#Ljtr i £ £ F 3t
T4 BE T ﬂ#ﬁz:vﬁ ]
(user interface, UI)[4] > & & %L:#ééﬁ e 2
PrRAL Wit TRFEFFEFL
e o donp R B ES o 2AEp B d R
Fogp o
A g ﬁg‘; » 3V 11 SoC (System on

Chlp)/[ﬁ(’;—i;h?ﬂ \I'E‘Pj'ip_': T ‘61"!’3‘ ?_,?
,}li,},%‘(”dc’ ﬁ’[ﬂ‘{{illﬁlfi)“\ lf|HD

(In-Home-Device)jz % 3 T4 > 5 iEw &
JRE=R > §F - 5 o s FE 1 enE R Y
TERR Ao TR AN TR E
7% 2 EREAET R EHDELR

Fod@ips o ARr Ao T



At /F *{—J: Flp Een* FHA 2 Q?‘F‘ﬂ.rﬁ
P Y
o PRV OLRSSEARYE éq\»?dg‘l%’f

it o

ARLFHEEp I I L e
AlRaSEpEELEE LML AT Ry
RALP S STABEABRRERAE
W RARE AR R - R K
3 AMI T IE E 8 a3 EF LS
{3 AMI 8 i% > b;ﬁAMIﬁH A #R b

2HMFL BT R
21 HFET
FET @b L LWR Y F v Tagen
3 TRRA D 0 SERAKD
REFRFTRIE > BEE 2l
"e,ﬁiﬂ@?'}"’l—_wﬂ% FRE?JL& kil
Hd FmA L A AT 41‘"@1"%?'%%#,
ui—% ERRE S S
R IR L et
‘é‘:»*i:j;_:fi’“k M T A o (&

TREZILALR)

T4

Fault FLISR Fault
Processing Anticipation
and Prevention
Communi- | DNP Fully IP
cation Enabled, Plug
and Play
Meter AMR AMI, Smart
Meter, and
Bidirectional
Customer
Service
Power Real-time Real-time
Quality Monitoring Monitoring
and Control

B 1 FETET LR

2, @%;ﬁ kb%%'%?*kLLgig

Indlces Conventional | Smart Grid
System System
Operation | Monitoring Monitoring,
and Control Control, and
Energy
Management
Control Centralized Centralized or
Operator and | Distributed,
maneuvering | Self-healing

2.2 I FH

PRA- %o B g1 42[5]h 3 & 0 K
Wz aw LI R L 2 5 AR o gt
PRI 2. F’*mf‘aé HA A E > w3
AR RIE > A 2P R AR EDA R P o
FERAILNARNGZ S o R R P ERT
WG AR (7RI AR PR AR TR R H o
MEF CAFLEREFT: B PR
AL g K[6] 0 X BT BN RAT

uDDI

RS B iR4E
\’é-;‘“aﬁ WSDL

%iﬂ
= 5
EBERE ) mroom 15&5%@% A
(WSDL)

B 2 SOA = > B 2B

B foi * SOA th= B & & R Al

B FEARY kR el v s
MEE LTIV

L I (R )i O

W R o s

CRESFG E

frif B
TR R - R R R
1. PRI E o
2. PRIxEi4c4m & (Loosely coupled)- PR 7% 2

RBr e Chde | 14 0 BT ApAv o

3. PRARZ K)-PRARFPRRILFe i 2 AT
HTMRBENETE o

4. JRARHH J-'E T IRARE P nds i e



F oo PRAREAT P IRE BB AE
PRAEENE B -MBIEA (AT R
P oo U B IRFFE * o
PRAROT B &M -— BPRIET PR 1
T e bde kA8 - B & PRIE o
SOA #p B 79 Web PRA: TR 3 & 5
1. XML-- ﬁép" = U *gjﬁa
Fo it B R el o
HTTP(& HTTPS) = Ao IRIR S 2
oarimaEn g —»FF R AR e R o
SOAP(SlmpIe ObJect Access protocol)-

g g b 2 XML G 4 e

Fazk o ¥ L HTTP

WSDL (Web Services Description

Language)(Web PR i34 it lép';) A

XML engg 355 0 % 20 2 JRIF
**erﬁ SFPRFRIN E im0 BRI

,}; SR o

UDDI(Universal Description, Discovery,

and Integration)(&Z_%t— 5 it ~ # M-

2 )- XML ezt $23% 0 % 308 5

WSDL I /u3F % = & 3 Jigdt PRE o

EE R

2.3 4> 5

By od o AR T
REL D BRMORAE BN
AR BT R o T 2 S 5
AL PRIFEF R o T F o piE A
el &AL TR b L P ELR A= )
BE  FIEEAN AR o hoT F
3> EAPF R T HEY 0 f F
p],:gm TER T;ﬁd & A Zigbee i@
Wi iE 7 ffuﬁ% » I R BRI
B F%ie

1.  Input: AC 90~260V -~ 50A
2. Output: RS485*2

3. HipdiT 4k

4. Zigbee & B4 B

5, Wi E

R E T A
Sl NPT HRES &N - B
w & s i r MySOL Cluster & & hg
SRR R RS i e
,?]z @}ﬁ%";’gj\'ml? Tﬁg?.?\
o F R ARTT I P2 REE[T]
+oo p{"]“#;@’ T oo iE ﬁﬁ‘ﬁ%i"’?ﬁiﬁ‘
TERAER Y K o 2 Bk B
FR?@%’@’%&’]‘%{%&L\ o} B eNF AL 0 AR
F T2 P aPRERE Y o G E e s
g e
Web Service &_¥ 12 #* %*EFLSOA
3 B A m2Z - o Jerag oitiEs A
% WSDL » #* 45 it PR7&en7 50 4w
e HIRIRAT A o FRH IRIR D &
o GRIRIEE RFV UG HF ek
iy e i o H ¢ gk id (Transaction) f) 7 14
HiE - 2 XML 3 A # 2 SOAP % i id

o 1
B g oo

FEo T RIA

| Browser

Security
Load Balance
ARSI Protocal -

Web Server +

o
o e
e e
| EGrJEI: £\
i} 1 |'__

Storage (MySOL Cluster)

=
N
EH

¢ PRF% % 2L SOA Bl



PRA% K —iffﬁm“*’ % RE[8] 7 = M
#5802 u 5 p @ T (top-down) ~ B
R IE (bottom-up)ﬂfrtJ i 4p 18 ;‘;
(meet in-the-middle) » % - &= 2 > ¥ £

'“1W§%m|@ &hfﬁijaﬁﬁ%.
HRE > B4 R4 R o
R QEE L—T"’a" AR R ”fr
%;#@m%m%g

¥ = A IR e
SEER AN CHEAEE
PR3 B 3% MTU##-‘”- ;‘
%ﬁﬁﬁ”ﬁ@é’ﬁiﬁ

T3
)

—

1

e
m

%
LA F

= ciﬂ* = VL
e
4
<o

rv’ﬂFME%"
4 o
PR AR AR E T M A fEehik

B 2Y A2 2T
,J‘ijE] _?.5_ s
o g

gL 5 v Fjif{l—
22 > RS- TS B

F PRI 2

—h=

LLﬁ’L‘: ml‘;j‘\ux ’ j\m ‘li,\-j-)’z %éztwﬂ};)i
R KRR 02 BOE PR A -

R t‘r

lh’? WIRLFFT S A
;xw%iévxjﬁgwmﬁﬁi
PR A (Bl 5)  Rejep 2 Ad G
*ﬁ&ﬂ’%iﬂ@#&¥—@mﬁl
o EERE OO S R
mﬁﬁ%?ﬁ’*légéiﬁmﬁM\

TR mﬁ‘r‘iz/@%} LA Sl piT ) o

i’%ﬁﬁﬁ?ﬁﬂ@%@W$iﬁﬁ%
Mg e 84 3% 2 ¥~ SRES e
FAETARTHEE G ok FRY T
BF - 2y REE L BEREN LT
Arig % (ex SMSFE?~ Biz) ¥ ?i—f I
8T F s o
b %?If!lﬁﬁﬁ‘i

¥ 3RS Bl 4 B e e
LA LI RN SEA 8 <

WH - AFREFRY TS
PRRE A AT K TEARY
By AR - BB A Y
'Fﬁ , gfljéar-lfb;uﬁqq‘?;; 3 /ﬁi}f%qr 7

R AR TR AT (B
it hm)e

BT HRR A D G A TR T
TPFETR A o

ERE RS AR - N ET A i;}grﬁg
q*":;‘:::ﬁ:\‘ no

h

v

4 Y.

r’ T
gmﬁﬁéﬂJﬁ@iﬁ%wﬁﬂ
h

v

i

H gl ?ﬁ%m °
c. RPEIE kR

*THA R KA G (UDamkst i
AT S R B T YEIER T
- & om (4o Web ~ A E 4]+ 2 THD), 4R &
Forrn FikF oA LN p Bt 7
AR

THA DR A3 F b his T 4E
B gtk F At m AT BiE
it o

PR EAR T kR Fen* T E A RIER
LR

p

2= °

HOAS
i
TR R LS G A
o e
?PFI??;%I&:A};— v}»’ lu‘f‘? "\*F o
PR R A P g&mp&ﬁ”'igpxg o
T LK ERT FAARETGT R
F\? o
d. tRixE L kL

e
RALTR TR AR Ff PR
FEF O BHWRTHAT ARG TR
A& % T enBOURivw o

T ez pFerg

ORI

P
: B~

- |99 Q | o
L

AN EEE

W 5% 4§ WIRIET 5



3.2 FRix % 38 H.(S0A)
{fﬁiiiﬁﬂﬁﬁ‘? : 4 4=
Ha Bprh AT Reta S

I4§‘E;uli"94‘mm-%<§"#:é L i

i‘FRﬁiyﬁﬁ;:®€Mp°SOAéﬁ%ﬁ
4 Eu SOA g < 225 3 ¥ £4855 715 0

41 * (CodeReuse) » @ = & %= 7 %

ﬁmwﬁﬁuwmw’ﬁmigﬂm#ﬁ_
v BN RTR kg BT Ao

P\ ins“ Exy

lm’n l‘fr

N

Web Service

@b

SOAP
Middleware | {gidi 77 5
FEm Lo |
EHE
Tomeat
(mIfR B5 i &

Servlet container

Tomeat
8 )

&

B] 6 SOA @%J]E,., T P PRFReE el 3 A

T Bl 7 £_SOAP £ 4 £ e XML $5 it 2
Fh o s FREMT K # D ID -~ R IP =
SRS SFR FELY 0 RRAERA
WBIE > T U S R AT ARG

zami=
zrqlogin=
2uid=0x00001</uid>
<ip=123.123.123.123</ip>
ztimestamp>TVTT-MH-DD HH:mm:zz</timestamp>
zgection=l</section>
</rqlogin=
zrpsockets
zdevice=Z</device>
zgocket>
2g8id=0x0001</sid>
=data=10,10,10,10=/data>
z/socket>
zgocket>
2g8id=>0x0002</gid>
=data=20,20,20,20=/data>
</gocket>
</rpsocket>
zrpbatterys
zdevice=Z</device>
zbattery>
<bid=0x0001</bid>
=data=10,10,10,10=/data>
z/battery>
zbattery>
2g8id=>0x0002</gid>
=data=20,20,20,20=/data>
z/battery:
</rpbattery:
</amiz

Bl 7 #2 4 M XML i 2 B8 4y i

i ‘5&}:4_’_]?} P ’}'g‘_;\ \KZ\B’:.%),’@; Z“:L
%$ﬁm—ﬁga§m§g,4_ £ i
IT =% |T§:’}>?"§I§7‘a2 .’Eﬁ‘gf;ﬁ—}g_"
PFHE o JRIFY S 2 TR Rt
BB o

*REHFE gmb; &
; PRZZ"I ‘—_: ’ %—#&I Q Er%?.. \FL:-
3@¢@%m@ﬁﬂ’¢ )

s

EH

ﬁ?U%*’i?ﬁﬁ—iﬁﬁ%%ﬁ
Bt S { FEE SR ke

VIR ) ey

AP AL R A BB G
FoIH 0 RRE T MR THRE S 2
Router s 8 - BT & % B hF sl R
KT LA BIMEd]) e 4o B 8“1 o

EES i
HEEEE AEEHRA -
& | R
EDHIE  Hut T e =L AREE AR RARE WE Lux
1 10769 7 ST429 438 7009 I ERER E%¥ so0c  RAEA o]
2 26733  4:ST429[0%KMW  b3Ta ST IEE 1700 RARA
3 12077  1:ST313Router  dc35 T IEE 2500 RARA
4 41945  6:STH4EE 4692 STRES E% s00C  RAEA
5 51187  3:STH3EE 9865 TTRMES E® 2200C RAE
6 23668 BiSTIIFENE  4dan SEAEER E%¥ 26.00C RAEA
7 59620  5:ST430%% 518d IRER F%E 2300C RAEA
8 9192 2 : 5T430 145, 66d5 TR E%® 10.00C RAEA
9 23433 15 BigRouter ERE T L]
10 954 r2 BifRouter B T il
11 55307 4 EiRouter EfER T fAeA
12 62207 1 EifRouter EffR T f2ApA
13 19726 16 BigRouter EFE T ]
14 540 3 BigRouter EFE ‘T L]

1

TARAR B S B K W)

R FRGLLT 2 R E
Web Service ki 4f > do2 5 Bl 4 ¢ > § &
PRA% 7 i 1h 2
B oER* THEfTETN TR e
B i U SR K
mOERLGEAE T TEW e

T pRa e A T R
2R i BBE LM B0 % 1 ff’ii
AR R A TR O
# 10 EY Eil %«:.Pﬁz?i}i’ ‘; HuE (TR B

=



HiE¥EE
EBE e
1 1: ST313 Router BT EH
2 2 : ST430 48 FEHERIEH
3 3: ST3M3EE EAHEREH
4 41 ST429 ENFEAE EHEREEH
5 51 ST430 8% BHERER
6 6: ST314 EiE FEHBRRER
T 7 : ST429448 EAHERIEH
8 8 STI13IFEME BHBRIFER

MO ~MRATEY LFH

IRTERFRE © 2011-03-10 00:33:17
EEEREFRE © 2011-03-00 16:24:53.0

SREEEDS
B—HEEV): | 95 SETHBE(): | 255
E=HBE) | 255
E—{HERA) | 035 EHER(A) ¢ | 0.032
E=EER(A) | 0.032
BB BoEEIEE
FE(WH) : TR (WH)
="
BEE(WH) :
giﬁﬁ% 2266
B 10 8- 24kA+ETEFR

H B eiF
24:(L)PLC(Power Line Carrler)”’ U

A NG - AR & ﬁ;"mi
Aa¢ o HTRRM 1‘3’&«1'#:'#:

ﬁ&’ﬁﬁqﬁﬁwﬁ*%ybﬂﬁz’
FHEEEHR B AE DT HRERT
¥ {7Fene (2)m 5 HC e Zigbee > F -
ML BRFRE G - S Zighee ¥t B T
iﬁw,ﬁ@mzﬂ»af%ﬁ 12457
[ A DI AR = Y ’-,’&!,__L*#me
x amliﬁhrg » e Zighee &2 7 5 A4
2. Arrfc 28 T Router & R
AR

S.8%mB A ki
‘f] ,-;/:\4,3 FR%’} i % & & mﬁ_’@ ’SOA }L

Rl A FRBIRIZEE > £ HI R
m@wiw AT o4 TERTL PR
jzw‘ﬁx’r'iﬂ’;‘r;ﬁ SRz i o A ko

Mg T RAR A SRR T Y 0
BBATTYME ZRFHFENC P o

o ’ﬁﬁﬁﬂiﬁxwﬁln’ﬁﬁ

ﬁi;%Iﬁuvrmﬁﬁ%?
* R T E SRR

g

Bl BB AREZ T4

IT Based Power System

T R R
L £ {3 - Ay
?ﬁﬁgﬁﬁ
SEMW 5 L

B1l A XFEZ4 7 LB

54 %
[A]4h it ~ HoiF i~ 38 5 T o R EHR
T[RRI 2 T ERE TR D

# » 2009 -

[2]Clark Pierce(Landis+Gyr) and Chris Hickman
(Site Controls), The Real Story on AMI:From
Conception to Completion, Learning From
Those That Have Lived It, 2007.

[3]Endrei, M. et.al. Patterns: Service-Oriented
Architecture and Web Services, IBM, April 2004.

[4]Lu Xudong , Wan Jiancheng , “User Interface
Design Model” International Conference on
Software Engineering, Artificial Intelligence,
Networking, and Parallel/Distributed Computing,
2007. SNPD 2007. Eighth ACIS Volume

3, Page(s):538 — 543, July 30 2007-Aug. 1 2007.

[5]1an Sommerville % ~ ft % 23F > A1 425
Au s BEBIE S ISP 2007 0

[6]Dominique Guinard, Vlad Trifa, Stamatis
Karnouskos, Patrik Spiess and Domnic Savio,
“Interacting with the SOA-Based Internet of
Things: Discovery, Query, Selection, and
On-Demand Provisioning of Web Services,”
IEEE International Conference on Web
Services, 2009.



[7]1Cloud Computing

Available:http://en.wikipedia.org/wiki/Cloud
computing

[8]Chang Liu, Reynolds, T. and Hong Bao,”
Research on SOA-Based Integrated Strategy to
Enable the Smart Grid”, International
Conference on Cyber-Enabled Distributed
Computing and Knowledge Discovery (CyberC),
pp.506, 2010.

Olc#T+ 27 _FRLRLZFSTH
http://www.taipower.com.tw/TaipowerWeb/uploa
d/files/l/main 6 2 2.pdf



http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=Authors:.QT.Chang%20Liu.QT.&newsearch=partialPref�
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=Authors:.QT.%20Reynolds,%20T..QT.&newsearch=partialPref�
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=Authors:.QT.%20Hong%20Bao.QT.&newsearch=partialPref�
http://www.taipower.com.tw/TaipowerWeb/upload/files/1/main_6_2_2.pdf�
http://www.taipower.com.tw/TaipowerWeb/upload/files/1/main_6_2_2.pdf�

	摘要
	Abstract
	1. 前言
	2. 相關研究與背景
	3.研究方法
	4.案例研究

	5.結論與未來工作


