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Current Status of Taipower System
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Power System in Taiwan
TPC Power System

Installed Capacity in Year 2013: 41,181 MW

Installed Capacity MW %

Nuclear 5,144 12.45

Thermal 22,132 53.80

Oil 3,325 8.00

Coal 8,200 21.30

LNG 10,607 25.60

Taipower [Hydro 4,353.60) 10.5

Convential Hydro 1,792 4.20

Pumped storage Hydro 2,602 6.30

Wind 287 0.70

PV 18 0.01

Subtotal of Taipower 32,508.06 78.50

Thermal 7,707.10 18.60

Coal 3,097.1 7.50

LNG 4,610.0 11.20

IPP Hydro 289.10 0.70

Wind 236.10 0.57

PV 350 0.85

CoGeneration 622.00 1.50

Subtotal of IPP 8,892.60 21.5

Total Installed Capacity 41,181 100

e 7 Substation | No. [ MVA ckt-km
@ Pumped Siorags Hycko EI—_|V 29 56000 Tr.ans.mis§ion L.ines 17,054
ONucesr P.P. o B Hich Voltage Primary 264 68450 Distribution Lines 351,474
Substation (ES) Secondary 295 20728
O Nuclear Project | * Primary Substation (P/S)
©Thermal P.P. e 345ky Transmission Line
OHydro @ 1PPs —
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Power System in Taiwan

Taiwan Power Profile

Installed Capacity and Generation Data as of 2013

Installed Capacity (41,181 MW) Unit: MW Power Generation (213,429 GWh) Unit: GWh
Renewable Energy

2,089

Renewable Energy
2,015
0.9%

Purchased
49,235

23.1%

Purchased 2.2%
9,214

Cogeneration
22.4%

622
1.5%
Pumped storage Hydro
P 3,174
umped storage Hydro Fuel oo
2,602 4,970
6.3% 2.3%

Peak Load in Year 2014: 34,821 MW
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User Profile of Taipower in 2013

Customers Sales
(13,184 Thousand) (201,945 GWh) Power Outage Duration and Frequency
Others Industrial  commercial

1.6% 7.6%

18.086

10.050
18.224
17.663
%6 Line Loss 19-246
5 | 486 466 4.76

M Duration of Power Outage ®Frequency of Power
(min./cus./YT) Outage (Freq./cus./YT)

2009 2010 2011 2012 2013

wTotal s5ystem wTransmission system u wistrioution System — ST N 4=
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Nuclear Power Plants in Taiwan

m Nuclear Power Plants Iin Taiwan

: Capacity

Station Set (MW) Status
15t Jinshan Nuclear 1 636 Retire in 2018
Power Plant 2 636 Retire in 2019
2"d Kuosheng 1 985 Retire in 2021
Nuclear Power o
Plant 2 985 Retire in 2023
3'd Maanshan 1 951 Retire in 2024
Nuclear Power .
Plant 2 951 Retire in 2024
4% Lungmen 1 1350 Operate after 20177
Nuclear Power
Plant 2 1350 Operate after 2018?

Jinshan Kuosheng
1stNuclear Power 2" Nuclear Power
Plant Plant
E—E B
(&1t 5 P95 (&1te7E 245)
smE e
(& LS ET T
Lungmen
4 4t Nuclear
N Power Plant
L Y
E=5 ™
(FRERNHE I
Maanshan
31d Nuclear Power
Plant
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Regional Power Congestion

The regional supply capacity and peak load of
northern, middle and southern Taiwan in 2013

Peak load in northern,
middle and southern

Power supply capacity in
northern, middle and southern
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Current Status of Taipower and Energy Policy of Taiwan

(1) Current Status of Taipower

a. Due to an extreme lack of indigenous energy resources, Taiwan relies on imported energy resources for 98% of its needs.
Fossil fuels play a major role in the energy supply structure, having a tendency of excessive concentration.

As an isolated power system, Taiwan Power network has not yet been connected to other power systems.

S

Taipower is owned by the government. Under the government’s policy, flat electricity prices have been failing to

reasonably reflect the costs.

(2) Energy Policy of Taiwan
a. Steadily Reducing Nuclear Dependency
a) No extension to life spans of existing plants, and the decommissioning plan should be launched as planned.
b) The security of the 4th Nuclear Power Plant must be ensured prior its commercial operation.
b. Replacing Nuclear with LNG for Base Load
a) LNG total installation capacity is expected to reach 26,532 MW (accounting for 40% of total capacity of power
installations) by 2030.
c. Promoting Renewable Energy Extensively
a) Under the campaign of “one thousand wind mills” and “one million sunshine roofs”, the installed capacity of renewable
energy is expected to reach 13.75 GW (accounting for 16% of total power installations) by 2030.

A pe—cmcea, D, > = A =
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Master Plan of Smart Grid in Talwan
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Master Plan of Smart Grid in Taiwan (2011~2030)

Smart Transmission

* high efficiency in
transmission

* increase of the security
In transmission

Smart Generation
and Dispatch

* Increase of renewables

* increase for the reliability

& efficiency
in power plants

Industries for

Smart Grid

* develop key systems &
facilities

* introduce the service

opportunities for

smart grid

Smart Distribution
* enhancement of security for

Smart Consumers
*Establishment of end-

users’ information distribution
+ advanced planning of * enhancement of integration
end-users’ service in DG

» Standards

» Regulations/Policies ~ Establishment of Environment <R & D (MOST)

Task Forces :

B Ministry of Science and Technology
(MOST)

B Ministry of Economic Affairs (MOEA)

o Bureau of Energy

o Bureau of Standards

o Industrial Development Bureau

o Department of Industrial Technology

Taiwan Power Company

Institute for Information Industry

Institute of Nuclear Energy Research

Industrial Technology Research
Institute

Taiwan Institute of Economic
Research

B Taiwan Smart Grid Industry
Association
ﬁ Pl E_eeRERiRIREE
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Objectives of Smart Grid Master Plan

Benefit Objective
Security & System average
Reliability in ~ MeuPHon
power Grid (SAIDI)
Efficiency in
eﬁgelgggy thermal power
plants
Percentage of
Renewable installed
capacities
Carbon Carbon Oxide
reduction reduction

2010

21min/
customer - year

42.52%

4.7%

(CO2 emission: 276
million tons)

2020

16min/
customer - year

44.73%

20%

35.99 million tons

r4

2030

15.5min/
customer - year

(2023
44.95%)

30%

114.71 million
tons

ﬁ SE_RAEERBIRERHZSTE
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National Energy Program-Phases I-I11:
Smart Grid General Project
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lational Energy Program-Phase I: Smart Grid General Project

Pilot Projects and Preliminary Collaborating Firms

7. Transmission System Power Quality Monitoring and Control Technology ADX, APPA,
Development and Applications Pilot Project TAYA, INER

3. Advanced DAS Pilot Project

6. Advanced Wide-area ; .
Measurement System (WAMS) g [LE siang Cheng, Connet, Allis, Ximple
Applications Pilot Project

1. AC Microgrid Pilot

CHEM, ABB, CAEC, AIDC, Allis, RICH
ELECTRIC, ADX Corporation, 5

ADX, TATUNG

MicroGrid for more rene
penetration and

-

Project

SYSGRATION , EtasisElectronics, tehtai, CSIST, LiteOn,
GLW, ATE, CSC, Delta, CTE

b

TAIPOWER, TBKC, Archmeter, SAC, LOCK,
KBUS, ITRI/GEER, DELTA, AC POWER

J

Meter is the interface
between customer loads and energy management systems and
the grid

o -

9. Smart Grid And AMI Standard Establishment

CHEM, CHT, DELTA
NETVOX, Microtime, Panasonic, Megawin, CHTTL, Raydium, SPIROX, ABB, AIRONE,

& . ITRUGEER, ITRV/IC, 11, TATUNG Improve of_ building energy efficiency and public 11. Smart Grid Demo Site in Penghu
energy saving conscious

4. Smart Home (Building) Energy Management System Pilot Project

_—
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Smart Grid General Project

Taiwan Power System

1st Nuclear 1

AMI (Institute for Information
Industry)

National Center University, Taoyuan
(2011~2013)

2010 Installed Capacity : 40.912.4MW
Linkou 900MW

(Linkou Rebuild 2400MW Under Implement. )

Everpower 900MW

Tatan 4384MW -
Kuokuang 4BOMW .r'-«-

Q .
e A

Advanced Metering Infrastructure (AMI) Enhancement Project

Smart Grid Demo Site
National Energy Project — Smart
Grid and AMI

(2013~2018)

Smart Home(Building)EMS
National Cheng Kung University,
Tainan

(2011~2013)

Leading Project on Power Energy Management System
of Smart Home (Building)

EV Charging Stations
National Sun Yat-sen University,
Kaohsiung

(2012~2014)

Pilot Project Strategic Power Supply Management for
Electric Vehicle Charging

Hsintao 600MW

Tunghsiao 1806 MW
(Tunghsiao Rebuild 2880 MW under Implement)

Chipgshan Hy#o..__

Cholan (Shihlin) Hydro \
Maan Hydro . £UnerReh |I|tanon)
L, ‘.—‘ ﬁTechliiydu

Taichung 5780MW ;— =
Star Energy 490MW / ‘ ’/ o
Starbuck 490 MW
Changgong 1600MW =
(] nger Implement. ) akua
Mingchien Hydro 16. ?MW

Pen g hu wmailiac 1800Mw

¢
Chiahui ‘ 4
é 670MW % I
S Sun Ba 980MW /
< - :
e
...... -
Hsinta 4326MW & V .- A
" i -
Nanpu 1118MW *
Talin 2400M W,
(Talin Rebuild1600MW Under Imple —

'

Test Beds

2nd Nuclear 1970M
H51ehho 2000MW

/Sy
,«f 3V sl
g

Shenao Rebuilld
1600MW &U nder
JTF-.implement)

gm

¢ Bihai Hydro 61.2MW
(Under Const.)

B ioping 1207MW

~ Kukuan Hydro 21.8 Wi
Tienlun Hydro

- Wanta Hydro Extension &

Sunglin Hydro 40.6MW
(Under Const.)

Wanli Hydro 49MW
(Under planning)

Takuan2 1000MW

Advanced DAS pilot project

Advanced DAS(I-Shou

University)
Taipower Research Institute, Shulin
(2011~2013)

AC Microgrid Pilot Project

AC Microgrid
INER, Long Tong
(2011~2013)

Microgrid Pilot Project,
Research on DC Smart Microgrid

Mingtan PS 1602 MW

Legend

Nuclear Power plants

DC Microgrid

National Chung Cheng University,
Chiayi

(2011~2013)

Thermal Power Plants
Hydro Power plants
1IPPs

345KV Transmission Line

161 KV Transmission Line

r4
2|

Development and Applications of Power Quality Monitoring Techniques for Electric Power
Transmission System (Taipower System)

Initiatives of Advanced Applications of Wide-area Measurement System (WAMS)
(Taipower System)

SE_RAEERBIRERHZSTE
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Smart Grid Demo Sites in Taiwan-1
There are currently 18 Smart Grid Demonstration Sites in Taiwan.

B I.. & — 4\{'5'“‘" == "‘:::i; | i m
& M..:." s inll LT & s Nt C_:j ?::_7_—3
Smart Meter Reading & Demand Demonstration of SrTI1_art Meter Reading in a Smart Meter System and Home Energy
Response System Metropolitan Setting Management System Demonstration Area
£ bl =

EOKURRESE

Smart Grid Control Center and Smart
Home Demo Room

Smart Building Energy Conservation

Smart Home (Building) Energy
Management System Demonstration Area
N = = T lw-"?'w.-.,.; . F_=| — ﬁl o e
:i_h_ | 2 E D.0kW :g|“.“v‘msm-.|*\‘p
- . o s> R
Wastewater Treatment Plant Power Equipment Hypermarket Energy Conservation Management Convenience Store Energy Conservation

System _ Management System
NP E_aeRERERE =
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Monitoring and Energy Conservation
Management System



W occeoses  GEKWMT | 150KW WT

Advanced Distribution Automation 100 kW Autonomous Micro-grid Demonstration
Demo System System

_20KW Micro-Grid Demo System

F BEE
& 5 ﬁ g

Stonge Energy Bmey G3KW)

Smart AC/DC Hybrid Micro-Grid Micro-grid and Electric Vehicle
Demonstration System Demonstration Site

Pretuct

5

e
)
CToyEy [ITEIIITS
A B
HhER WETE

s Y A 0P R ke
whe

Penghu Smart Grid Demonstration Furnace Optimized Operation
Site Demonstration System

Smart DC Power System Educational

Demonstration House

Dongkeng Smart Grid

Demonstration Project

Optimizing Control System for a High-tech

Plant Ice Water System

S_HHBERBEIREIRIETE
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National Energy Program-Phase I1:

Smart Grid Focus Center Project Framework (2014~ 2018)

sponsored by National Science Council

T EmmEm s N
I . o ; = H
' A Smart Energy network and energy saving  Distribution Power Control ge(\feﬁf fno:nrl[ected ~lEn Faer e e T
| control Technology Technology development p ARG :
1
[ _ ) ) G Advanced Wide-area Measurement i
t  Equipmentand - ., D lsolated Microgrid Technology System (WAMS) and control technology !
I - development
! system : i
i development : : i - !
: F EV charging station ~ H Transmission System Power Quality ]
I 1 1
i B AMI Value-added service and manager strategy :jmprlovemerlt e el enrsliony !
i integration technology evelopmen ]
Piminiaimmiatan, S ———— 111 e g e g (e Rl [ PRV ::
i hnol e Standard Development | 1
: LnQO_QY _ J Smart Gird Industry I
: Commercialization Development Project i
1 1

K Penghu Smart Grid Demon Site
Construction
(Low Carbon Island)

Storage System :
(VPP Demo Site) ;

N ﬁj] 5 HRAE R EISRALRIIRE T E
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NEP Il - Penghu Smart Grid
Demonstration Project
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Penghu Smart Grid Demonstration Project

« Penghu archipelago (48km from Taiwan, inhabitants 100,000, average load
40MW, peak load 72MW in 2014)

R S Yy P )
- YR % 58.8km T -
oy + - e T o 18l _':?-__;..‘ jni-.—!:
s A 2 =1 AT S rEal "

O.2km 7.3 km
crminae

With 161kV/200MW and completed in the end of 2016
NEPI S—ermzmrisst s
-___________________________________@
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Peng-Hu Smart Grid Demonstration Project

¥ Smart Grid Master Plan was announced in 2012.
F  Some technologies need detailed action plans and technology verification.
¥  Peng-Hu Island is proposed as the demo site of Smart Grids technologies.

-

Wind: 10.2MW | g . Deployment Items:

-

AW, Average lo

1. Smart PV inverter test site
4 .
Two feeder and 2000AMI and 2. Smart Substations (Magong & Huhsi
. lateral of ADAS 100HEMS "y S/S)

s g
ﬁ Power plant 3. Advanced DAS with FDIR in two
HUX1 S/S feeders

Maging S/S 69KV undergrouud cable

4. 2,000 smart meters

5. 100 smart users with HEMS

6. Micro-EMS demo system

mp S _RARERBIREIBIEGTE=
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Peng-Hu Smart Grid Demonstration Project

F An information integration platform accesses data with substation, ADAS, MDMS, DRMS and DER
through MicroEMS.

r-r———=—=—=—=—=7—=—====-=== I

| : !

I MicroEMS Show room I
r-------------------- I I
] Information integration platform )I
| l
F e, R ——— e ———— p—— | | |
Substation ADAS MDMS | DRMS DER |

ing intelli fe 1 1 : I
Updating .1nte 1gent 2 feeders anc} atera 2000 smart meters | || 100 HEMS Smart Inverter/ I
electronic device automation : Energy storage system |

I l

ADAS: advanced distribution automation system
MDMS: metering data management system
DER: distributed energy resource

S5 _RAREIREIZREIRIFZST=
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Peng-Hu Smart Grid Demonstration Project

F A micro energy management system (LEMS) can monitor the voltage of feeder and control the DERs
(Smart inverter or energy storage system, ESS) to improve the impact of renewable energy (PV).

— Voltage regulation: reduce the impact of PV increasing the voltage of feeder.
— PV output mitigation: reduce the fluctuation of PV output.

Function

1t EMS reduce the
. impact of PV
with PV increasing the voltage

Upper limit
pp / ﬂ of feeder

o Voltage
Lower limit regulation
Substation
S 1 I I l I 11 . EMS
S 1 1| | L )
l ' N.O. . -
Function j®;

R

£ EMS reduce the PV output . H
fluctuating of PV mitigation E/ L,
output. |-

T

T PV 387 KW with
smart inverter

SE_RAEERBIRERHZSTE
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NEP 11 - Virtual Power Plant
Demonstration Project
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== Virtual Power Plant Demonstration Project

B Dynamic Electricity Market/Ancillary Services

Market Mechanisms

— Analyze related international VPP and DR experiences, and
propose suitable model for Taiwan

B Comm. Control Interface Standard
— Research and development of comm. Interface
— CAN Bus / DNP3 /IEC 61850

M Supervisory Control and Data Acquisition

(SCADA)

— Software and Hardware Devell\%)ments
— Human Machine Interface (HMI)

B DER Energy Management Sgstem (DER-EMS)
— Forecasting system, optimal EMS algorithms, reactive and
real power demand dispatching

B Comm. and Control Interface of Energy
Conversion System

M Distribution System Mathematical Model Simulation

— Power system and DER models simulation and analysis

M Testing System Demonstration
— Taiwan Power Research Institute
— BEMS, DER, and DR integration

M Power quality analysis and load

- — transfer control: load forecasting/

¥ Dynamic electricity system dynamic analysis/active
market and reactive power compensation

Distribution
system EM

R
ER— AiA

il

M DER dispatching S
optimization | ~rp pae e

o
.
.
.
o*
.

.

DR datal
center

B Comm. standard
and interface
integration

0
.
.
0
.
.
£y o,
.
.
0
.
.
‘e
.

Energy Renewable
Storage Energy

® Communication and control interface:
active and reactive power control/
voltage and frequency regulation

—

0
0
0
0
0
0
0
0
0
‘e
0

=

M Demonstration
system

/% Demand
= Response

" BEMS

CHP, Micro Gas
Turbines, Distributed
Generation Techniques
Assessment

ﬁ Pl S_reeRERIR s =
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Talpower Research Institute Test Site
® To Build DER-EMS System and Technical Verification

Distributed energy resources
P,Q output control

Power
________ » conversion ESS
Electricity market programs T interface S 50KW
- DER-EMS optimal | .
Substatuon_-EMS EC6185 decision-making = IEC 61850-7-420
economic dispatch Advanced DNP  ;jatform L |EEE-R2030.2 Power
decision-making platform O »  conversion DG
Taipower side interface PV, WTG,
: Diesel generators,
IEC 62056 Steam turbines
Automated IEC 61968
utomate .+ H(B)EMS
demand response r
(ADR) AMI ‘3.:;:'-.-; --------- » H(B)EMS DR control
BEMS OpenADR 2.0 for ADR ™. Load saving control
4 H(B)EMS

Smart building
energy management system

i _Engi 11 SE—RRBEIRBIRELRIIZST=
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B(H)EMS

Ethernet

DER-EMS & Substation EMS Architecture

DER-EMS

DER generation
cost analysis

DER Dispatching
Optimization

Z

i

IiEHMI

Substation-EMS

Digsilent Powerfactory
based system model

Regiona

Forecasting

oadad

Distribution
System analysis

Renewable
Generation
Forecasting

Energy Dispatching
Optimization

SCADA

Application
Data
processing

-
Data
Base

& [

Comm. link |-

Apphcatlon

Data
processnng

Base

DNP 3.0/
IEC 61850

Comm. link

|
|

F'y

ADAS

~

SCA

B(H)EMS Gateway\

Demand
Response
Control

Optimal control
of household
appliances

Appliances

DNP 3.0/
IEC 61850

Building Energy
Management
System (BEMS)

v
DA Comm
/DMS link

Home Energy
Management
System (HEMS)

Modbus/TCP
Socket/TCP

DER-EMS

DER generation
cost analysis

DER Dispatching
Optimization

\

Application

—_
Data
Base

system

:

Wind power

(=%

polel

PV system

Data
SCADA
> Comm. link |
A F
ADR
Server DNP 3.0/
= IEC 61850

Energy Conversion and
Communication
Interface (ECCI)

v
Comm.
interface
L_ﬁhmmstnbuted ECCl Power
Generator + ]+ electronics
_I_-_- Energy interface
A
Storage | Real/ reactive
system (ESS) power control
L p—— Lo 3 E > =
N p S _RAREIREIREIRIFZST=
| Wil National Energy Program-Phase Il



T Planning Framework of DER-EMS
and Communication and Control Standards

e Substation EMS Power quality analysis ¢ Run the testing

ADAS and load transfer control Taipower demonstration site ,(PV,
Failure Analysis / Battery),, Taipower suggested
Load Transfer congestion areas
System stability /
. . Dynamic analysis Customer
Utility Grid o i Active/reactive power
MarketD(D)Dperator Substation EMS - . compensation analysis
OO0 | ooo | ooo
000 | nmnl ooo IEC 6]:,8'50
DNP3" AMI | .-~
+ DER-EMS operatlon station system Data @ pyv
« DER-EMS energy management decision- - -~ Center =)
making system IEC 62956 @
gsy « Small area Gateway
Generation cost analysis _IEC'61968 load forecasting —
Benefit optimization of VT Okeptinces

participating market
Risk management of
forecasting error

e Smart Home (Bu11d1n%) Energy
|EC 62196 " ‘ Management System (SHMES)

IEC 61850-7-420

EV Charging, . |EC 61850-7-420 /IEC 61400-25
’ + Renewable energy generation IEC 61850-7-420-. pyistributed Energy

|ESE$2030.2
éj&f forecasting IEEE P2030.2
) ‘Q E "",' \, 3
@Q& Energy Storage h@

Resources

System (ESS) Renewable
» Potential transformer Generation System CHP, Biomass, gas turbines, diesels, Fuel Cell, and
active/reactive power control Heat Pump

voltage/frequency regulation - | _
NPl &R RERLRIRE =

National Energy Program-Phase Il
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NEP Il - AC Microgrid Demonstration
Project
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AC Microgrid Demonstration Site

- | I
011 MG Test Field

—

[
| cos wiabwme | D/ ‘25 kW wind

| 100 kW HCPV

— - | | &
039 I:I
022
018,
- os |1

0394
030

— . | 25 kw wind
OEIOBAOOBBDIQ g @ L ~.-

150 kW wind

— Photo Direction

100 kW HCPV

250 kW ES

y | -7 . / Vi
Control Room | 65 kW x3 MT |




Target: Developing power control and management technology for low voltage side of microgrid
with three zones in which 20% of total energy comes from renewable energy.

Microgrid EMS can be used to perform seamless transition control between grid connected and
Kstand alone operation successfully.

plug & play

11.4 kV Utility

\
\
\
\
peer-to-peer |
S~ control 1
~ N l
Phase | N /Ph I
DG grid tie \ ¢ TIAE 2
Zone 1 DASQ | ,? Sustainable
Building 048 / s Micro-zone
/7 P d
| ~ . EMS _- P
metering - ~ o -~ _-" -
infrastructure S~ S~e—e L e mmmT =7

NEP) Aot rERmsss s
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Microgrid Technology Development

(1) Power System Technology

— Operation Scenarios Design & Testing

— System Stability Analysis i CaT ) i | (o) i
— Protection Coordination for MG amverer | T L . L L L] |
— Microgrid Power Quality Analysis . C 'Iz R i i i s E g i
(2) Power Electronics Technology XX =1
— Static Switch and Islanding Detection O I — s W
. . sy 1 > - o > e e T
— Smooth Switching Inverter smmy [ 1 i O r |
— Active/Reactive Power Control - a = i
))))))))))) O b DRORRSERE BRI : I I. L : I L. ]
— Droop Control | '_29992______@g-_@£1ﬁ |Zone 3 60EW_______ |
- Low Voltage R1de T sl R - = 1
XX T
' 650 kW A —INC .
— Energy Management System r——rjv%/%gg AT T 4‘;9(
— Power Flow Analysis i g 3 Bs

DMSC '— 1 1—’ .?“ %ﬂ
= Generatlon & Load redlCtlon L8 A . arnd e ETe s COontaacior 65 kW 00 kW 60 kw inverter inverter ﬁ
- B ] D0

/HCP\.

Zone 1 21=1.5 k'W 20 kW

ﬁ F—;ﬂﬂ Ry R R EISREVRIS st

National Energy Program-Phase Il :ﬁ
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Development of Smart Grid Industry
In Talwan
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Global Development of Smart Grid Market

The construction development of smart grid around the world has begun, and the output value of smart grid
global market will continue to grow sustainably.

® Whether grid update projects of developed
countries or grid infrastructure installation
of developing countries, all will continue
over 20 years or more.

® According to the analysis done by
international research institute GMT, the
total output value of smart grid global
market will generate over $400 billion with
8% of compound average growth rate
(CAGR). It can be expected that the output
value of smart grid global market will
continue to grow sustainably in the future.
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Vision of Smart Grid Industry in Taiwan TS170 Billion

With power, electrical electronics & IT industries’ power combined, the output value of Smart-Grid
Industry in Taiwan is estimated to reach NT$70 Billion in 2020, and NT$170 Billion in 2030.
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eiRRsrant Structure of TSGIA

Board of Directors Board of Superwsors

Secretary-General President Supervisor General
Executive Director Supervisors
(Vice President)
Directors
. Intelligent E Smart Home
AMI Transmission and (Building) Energy Micro Grid
Distribution Management
TATUNG (Director) AEC (Director) TATUNG (Director) CHEM (Director)
DELTA (Co-Director) MOXA (Co-Director) CHT (Co-Director) INER (Co-Director)
.......................................................... : ., CSIST (Co-Director)
111 (Director) TIER (Director) ITRI (Director)

CHT (Co-Director)

MOXA (Co-Director)

E Pl B_fpreRERIRURET =

4 75 Natio lEnergy Program-Phase Il

36



T oClIA

D e

Results of Smart Grid Industry Survey in Taiwan

According to the surveys that were conducted in 2012 and 2013, the result shows that the total sales of Smart Grid related products
continue to grow steadily and have a Compound Annual Growth Rate (CAGR) of 80.62%. The market of Smart Grid in Taiwan is
growing at a steady rate, but because of the development of the global economy did not turn out as expected and caused negative impact
on the oversea markets, the oversea sales has decreased in 2011. However, the overall performance of the industry remains positive and

still growing.
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Challenges of Smart Grid Development In
Taiwan
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1. Due to low SAIDI and transmission loss, the power system in Taiwan is still robust.
The development of smart grid in Taiwan should be focused on the massive
deployment of renewable energy resources to avoid the shortage of power resources
the massive deployment of low voltage smart meters for the implementation of
demand response and real-time pricing.

2. The installation target of renewable energy resources of Taiwan in 2030 is 13.75GW
including PV 6.2GW , onshore WTG 1.2GW and offshore WTG 3GW. Is it enough
to compensate the shortage of power generation due to the decommission of all the
nuclear power plant in 2015 ? (Predicted maximum installation capacity of
renewable energy resources is 24.5GW.)

3. Finally, we have an electricity price equation (since April, 2015). Will it be effective?

A(Fuel Cost) +B(Other Costs) + C(5%Profit)

D (Sales KWh) = P(Electricity Price /kWh)
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Can the cost to improve the transmission and distribution system to accommodate
massive renewable energy resources be put into the electricity price equation? Can
the cost of massive deployment of low voltage smart meters be put in the electricity
price equation?

4. Currently, government has concern for the increase in electricity price would trigger
inflation; therefore, electricity price is strictly controlled. So, who 1s going to pay? It
1s unfair to ask Taipower to pay.

5. Strongly suggest that every reasonable cost to improve the grid should be
considered in the electricity price equation. However, “Use more pay more!” 1s a
cliché which 1s difficult to achieve in Taiwan.

6. Taipower has already lost more than half of its capital (7 billions USD) and is now
facing the financial crisis of the suspended construction of no. 4 nuclear power plant
(10 billions USD). Owing to financial difficulty, Taipower is certainly very reluctant

to face the above issues.
N
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10.
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Taipower still does not have enough confidence in smart grid technology; therefore,
when facing challenges related to power system, they often use traditional thinking
such as adding more concentrated generation sources and transmission
infrastructures.

Smart grid demonstration project is very conservative when it comes to site
selection; therefore, the overall scale of the demonstration site does not reach the
minimum threshold, and as a result, the new technologies are unable to demonstrate
effectively.

Because of the slow progress of electricity market liberation, smart grid does not
have corresponding business model when entering the market, which hinders the
wellness of the market development.

The bottleneck areas of electricity are mainly traditional city areas; old buildings
and city structure limit the implementation of new technology and the expansion of
user participation.
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Thank You for Your
Listening!
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