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A Comparative Analysis of Coopetition strategy in the Smart
grid Industry Across Taiwan Strait

Student : Chih-yuan Hu  Advisor : Dr. Joseph Z. Shyu
Institute of Management of Technology

National Chiao Tung University

Abstract

Aging grid infrastructure, rising energy costs and demand, and new and pending
government legislation are some of the factors motivating consumers and utilities alike to
seek more energy efficient, sustainable solutions. Smart grid technologies are the key to

addressing these challenges and bringing energy management to the masses.

The smart grid is a concept referring to the application of digital technology to the
electric power sector. It is not one specific technology. Rather, the smart grid consists of a
suite of technologies expected to improve the performance, reliability, and controllability of
the electrical grid. Many of these technologies have been employed in other sectors of the
economy, such as the telecommunications and manufacturing sectors.

This thesis reports on an analysis of Smart grid management system Across Taiwan Strait,
and focus on smart meter, meter data management system, and EICT industry. | hope other

companies even government can regard as a reference while making decisions or policies.

The results of the analysis are except the smart meter industry, meter data management
system industry, and EICT industry across the Taiwan Strait are in germination period. The
core technologies are still from occident firms so far, cooperate with them will be able to be

succeed.

Key words : Smart gird, Smart meter, meter data management system, EICT industry
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RiFEE, +—> MCU Ener-gy '
monitoring
Energy
Backup service

. Communications

battery Network service

Communications
module

Energy
Display management

>

<« Revenue Protection
Flexible Billing

determinant < End Customer Analysis
Loading forecasting Demand response

management
Resource

. <«——— Data storage
planning
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4.3 3£ % 4 (Smart meter)
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Electric

4

2)

Communication Block

Power Line ! Display Block o
' co |8
' RS-485 N
: LCD
' ment Driver
M S
' —AFE Control Blogk
- PGA B

Vsense &

i - Micro Processor \,

' Sigma-Delta | 8bit/16bit/32bit
eT o ADC ~
Isonse 14bit-16bit
= 2 RTC
: Module
.
E Measurement Block
.
© - (ACIDC)l REG1 I RFID(TAG)

' t
: LD;'E—C‘L-J - Prepaid Correspondence
s Power

v

| ZigBee®/ IEEE80215.4
| Specified Low Power Radio|
| WirelessLAN d.__|

c,

Home Area Network (HAN)

Power Line Comm.(PLC)

USB

UART
SPI

Reference
1.2v

Temp
| Sensor |

General Purpose

IMOSFETI |T,2,‘&":.'°,Hnem:oc|

B T e e I L L

B 44 FETARNE RS E

F #L % #&: ROHM(2011/05)
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(HHE)

100
= |
[=———|

80 e —_ B

60 —

40 -

20 .

0
2010 2011 | 2012(E) | 2013(F) | 2014(F) | 2015(F)

@ FE /SR 0.3 0.5 0.6 0.8 0.9 1.1
[ A== 1 13 1.5 1.8 1.9 4
BIEEDN 47 50.3 58 66.5 55 40
@ B 3 5 7.5 12 20 27
odbsE 11 12 13 11 10 8

Bl 4-5 2010~2015> Sk FET £ & 41 £
FH & R IEK(2012)

4.4 FE7F 4 (Smart meter)

441 =z &
BAETRDP o AR F IR BFEFE N FELITE A R2FIT KB R
FFsaS s REBALE o @ AR £ & sL(Advanced Metering Infrastructure ; AMI)2_ i

BoRT A FREPCE UG R ERAR L FETET R ORHER - b AMI

we
T 4 F g ® k s(Meter Data Management System : MDMS)# it = & & F > 3B} 0% 3|
AMI it 23 408 A 22 F  (x MDMS s 7 AR 5§ AT E T 5B 42— % - MDMS
dol R A AR R PR AMIL SR B2 T4 T BTG L FR A
T AT TRAATR L TRRENTA 2P PR EFA I LS H e PR LT

Bt o i@ AMI o Stiv e e 5 f A T o
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N\, » Meters, sensors, devices, substations, mobile data
ta

; terminals
genetatio J
\\ ™\
\\ + Digital communication, data collection engines
Transport J
\‘\\ * Integrated data architecture, common information
Pers\fstence model(CIM) )
.\ ) '\

* Analytics, visualization

Transformation

AN

S

~ | * Real-time and enterprise service buses, service-oriented
. Integration|  architecture(SOA), extract, transform and load(ETL)

B 4-6 MDMS i si2 FAl 212 R
7Rk i Accenture(2010)

442 3 B F5 ?ﬁﬁ-
MDMS ¢ S FHE FIRE « $F FIREL " FIRE » S FHE Y B¢ ek

Boomd GG HETA|EIEA R A
LRE %P AR AME ZHE s BB RALBL TR  ERR T4 27 k0 PR
ng"ilmﬁ'i,‘ahﬁ‘} EPM’

2. & T TR KRR - HIES TG e (Validation -
Estimation ~ and Editing > VEE) ;

3 BEWIEEFR LA (GIS) :ebrx BB LAY F A4 chE R E-ER (& 45
PR R CTRPFER) TEELATEFLTHAR B RaNORETL BT

4 AEHFAEF PG (o 2 LB R R Rl R R
) {7 E 32 E = Pk si(Customer Information System > CIS) ~ &
B ke d ¢ HVEE chiv 4 § 1 A~ €& v Hppind % & MDMS #&

AT 2P E BRI g Ko A kS h VEE Bint a4 RET S 2P

L
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|l
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E R B R - PR RLRY RN U Bcdp T (Load data) B i~ Ao E R
dfcdy” 5 MDMS 4 & 404 2~ c MDMS e f Ul ALY - R § 0 & B IR
Bt BB avr R AP R AT R L R h B AAM L AR P Aot
el LAY F A OB A R PERETRLETTHRHL RS iy
# 3 (Versioned Data Storage) ” o @ “#R & it chficdp il s 30 i A M dcdy = 1
HmiER > AR R d 27 Kw g (Demand response) -~ f ;“Ff % (Load
research) ~ 3g 7R (Forecasting) * 2 & 3k & 7 A ¢ 4 {7 (Distribution asset analysis )
BFEHEEPREY PPI LTI TR -ad - B RRERS oy T Lnd & F
APE S AR TPpHEEREE- BEREOL I TRTRER o

A
s

5

Ta
~

5

<

7

ESB/Web service

: Work flow
Meter data management

management

i
] [T

“ustomer
PRI nformation

w

«—>

management
H
Load

management

Web presentment

| Meter datamanagement |

. database

Weather data

ESB/Web service
ESB/Web service

B 47 MDMS#H#r & (¢ 71 7 ididiy)
7R kR Accenture(2011)
:x 1 : ADCS = AMI data collection system
31 2 : C&I = Commercial and industrial
2x 3 : DR = Demand response
:x 4 : DG = Distributed generation
3£ 5 EMS = Energy management system
3* 6 : ESB = Enterprise service bus
3£ 7 : NMS = Network management system
:x 8 : SCADA = Supervisory control and data acquisition
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+ eMeter « Oracle

c
= + GE
)
o + _Energy ICT| " Itron
e +  Toshiba
L « Ecologic
«  Powel + Aclara
*  Oslsoft

* Northj star

« Telvent « Ferranti

Strategy

B 4-8 i & MDMSH: 7 # &
7 4% & Ja: Pike Pulse Report: Meter Data Management (2011)

B a MDMS £ 3% %) % et ? ] A RBOPRERE » v 3w A 7 ¢ » T2 Ru i
RP 35 w877 FRAA A7 R~ T # 4 GTM Research # % -2009 # % % MDMS
BOHARNCH 5,400 FF 0 R 2014 EERAET AR HF AR EMSAES5700 £ HE
z. MDMS # B-Hficid 221 &% ~ > 4oBl 577 ©

62



250

200
150
100
jl I
0 T . T T T

2009 2010(e) 2011(f) 2012(F) 2013(H) 2014

cll o W m - By

Bl 4-9 % IMDMS 7 #-4
7 4L &R GTM Research(2010/08)

L H BARHCS 2 MDMS #RE i Y gL 2 S A

63



sihFTE A ¥E (Energy Information and Communication
Technology, EICT)
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