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Power System in Taiwan

Taiwan Power Installed Capacity and Generation
Profile Data as of 2013
Installed Capacity (41,181 MW)  Unit: MW Power Generation (213,429 GWh) ynit:
Renewable Energy :

Renewable Energy
2,015 \
09%

Purchased

49,235
23.1%

Purchased 22% |
9,214
22.4%

Cogeneration
622
1.5%

Pumped storage Hydro

3,174
Pumped storage Hydro Fuel 45y

2,602 4,970
6.3% 2.3%

Remark 1: In 2014, peak load is 34,821MW,

Remark 2: In 2015, installed capacity of RE is 3.8GW (9%).

Remark 3: In 2015, power generation is 219,224GWh in which
RE is 4%.
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Nuclear Power Plants in Taiwan

m Nuclear Power Plants Iin Taiwan

: Capacity
Station Set (MW) Status
1st Jinshan 1 636 Retire in 2018
Nuclear 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" Maanshan 1 951 Retire in 2024
Nuclear Power .
Plant 2 951 Retire in 2024
Operate after
4% Lungmen 1 1350 2517?
Nuclear Power
Plant 5 1350 Operate after

20187

Jinshan
15t Nuclear
Power Plant

Kuosheng
2"d Nuclear
Power Plant
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4% Nuclear
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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

36 F R AR

RE:E85R0EH

—

Power supply capacity'?rz
northern, middle and southern
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The Future Power Supply Environment in Taiwan
®m Estimation based on analysis of overall power supply and demand shows that
under the circumstances of Nuke 4 came to a halt, Nuke 1, 2 and 3 will
decommission on schedule, the newly planned coal-fired and natural gas power
generation will be completed on schedule, and the outdated facilities will be
eliminated on schedule:

O Calculation based on normal power consumption scenario (power
consumption growth rate is 2%), starting from 2018, Taiwan will face the risk of
power shortage. (idea case)

O However, if the renewed coal-fired, natural gas power generation facilities are
inoperable and Nuke 1, 2 and 3 can’ treconnected to the grid due to any
reason, Taiwan will face the risk of power shortage in 2016 the earliest. (current

situation)
O The risk of power shortage is a serious and unavoidable subject that all the
=m  Citizens will face. wsm=%  When Electricity
1,000- 50 reserve rate is lower
s T than 15%, the chance
800 30 of electricity rationing
will increase, it has
600 30

happened to be lower

20 than 10% multiple
times in 2015, and it

10 was 3.88% on April 29t

© 2015.
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T Glﬁ Current Status of Taipower and
(1) Current Status of Taipower Ener-gy PO“Cy Of Talwan

a. Due to an extreme lack of indigenous energy resources, Taiwan relies on imported energy
resources for 98% of its needs.

b. Fossil fuels play a major role in the energy supply structure, having a tendency of excessive
concentration.

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

d. 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
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
Under the campaign of “one thousand wind mills” and “one million sunshine roofs”, the
installed capacity of renewable energy is expected to reach 28.5 GW (PV 20GW, WTG
3GW) by 2025 (accounting for 50% of total power installations).
N ﬁ‘ E R RER AR E

National Energy Program-Phase II




T GIA

T NEP-IEEEME N B RREH

m e OBER  BREEME - REERERK - IRSEREEER « S| RERESE
> HWEECEE L - e BB EL -
> SRR RN AREETE - BT ELE - IFEEES
> KNigfesHAEEE A FEEE -
> GIEEEEHREERSRE
m KPI
> BERBERERGEERESE30% -
> BESMIEERIGEERSE3S% ¢
> HPRBIRSH#HB 2GR RAREBEFES R EEEE10,000kW - (aggregator)
> HEBHMEERAFES12,000kW -

m i OEFE

(M) EXT NS EE MR RNEIEEINEE

BEEMABUEMS - DIEZEREZEREBRELE ZETSHHESE  TANRBRESEEREHFSE -
(D EHEETHEMEHFHE

KPR ERE B 5 MEE 7 A Bl — F{EixBENE -
(SEAXAMIGERAFEERENRESE 7R BEEE

FABEREREERNBRAZB ZHEBFMUREE - BEXRESHHEM ZBEEMAK - BEREEHHEZE
EREBERARZRBIE -

(M) # B & B R EEAMIMGERE R 2 BN BRI EEEEER
FRIRREBRAMIBFRERBISIEENREEIGBEE -

(A)EEMEREZEERTHEL - £z - AEERE - ARE SR 2 HEIR%E
HBIaEENATMEERERHGE « BAERBEMHAEIRFENEEN - BUBSHEEREFKBFEIER
BZHMBEEEI -

rt

ﬁ P 5 _ B RBEIRELRRETE

National Energy Program-Phase II



GlIA

L Lo

NEP-II&

=
IS

L RS LIV £

SRR

FET

A
-
-I

—

Py mET

Py

P05 & 3+ & % #
|

v

v

v

v v

FE» ¢ AEFERT FEBT FETRiRE FETL o7 #
T - R SRR F R F B ¥ KE-A: g ]
| | | 1
Qﬁ';gﬁgiﬁﬁ E)f 28~ 5cA% | (e L2t | [(QAVTS 2w | (DE#FET e
Q§é§:%%¥grﬁ‘:ﬁ%4ﬁﬁamﬁﬁ SRR AR | IREs AR R R
A T R ’B":;‘L W2 BB R E 9 i B e |
EnRA T 4l (CATER iﬁaﬁ% B :iikﬁﬁﬂpilawﬁiﬁ%ab
FERE B (Y ETF S ]‘ (A —— Nllder g mereen 2
©FEHs ssdp | (AERXED A& Bzl | |[(QFET e | || FE6A" BRDA
SRR LFTAR | e e | ||(Matsaen i nm | |2EE20
SR ERT FEHK . 2
R ERH Ci

(D)% %o % it
PR HAE TP

(E)#72 & 4 & i
LPPEFE-F B g
RIRATEARAIFTH B
G

£ HIRERBEIRTIRHRETE
National Energy Program-Phase II 8‘

()
12|




T GIA

ERBRRURNERER

...................................

EREMIWP OSBRI
B = BEa it — I::IILJ\ H B3 T E HG B /
" """"""""""""""""""""""""""""""""""""""""""""" \:
) e CHltBERAAENmMER I
N D I B B %4 ] ,
i fBM&@ﬁ%%ﬂ&ml BREER ARl RREE
! 20383 ﬁ@ﬁx%ﬁm. e |
! 'ﬁ% __________ ) :
a 1
31 CHERHHBES !
| RERME RN EE iR R Sl i |
: g% it L | EERE RS R :
! = & FATNEHRARSRBES BHNRRAARR !
1 1
"2.-_-_-_- -_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_1‘ | AMIZ TT 38 AR |L"_"
! | ERHBRAERE 1)
U BEEMERET | |
| Rit@mib E gt E i
e T e
N/ ,".'""""'""'"""""'"""7"'; """"""""""" b
! AT K SRR 2 wNEEER ﬁ%gf;?%gﬁ:
N — et W) e - %%ﬁ%%ﬁLﬁ BilgR&iztE ed 18 e EiREA HOE 1
E S HE TR & : CHHERE R i A (BL &5 & VPP Demo Site)
: by Demo Site) §E3) | :
S W ... S— j
™
L RIEER M AHENATHNEEERRE ¥ DRHANSSERRE i

NEP|) 2-serazuse

National Energy Program-Phase II 9‘




T GIA

ANENLAEREREA

Taiwan Power System

2010 Installed Capacity : 40,912.4MW

Connected Converters
NTHU, Hsinchu
(2014~2016)

Development of High Power Grid-

Everpower 900MW

Grids

(2014~2016)

Key Technology Development of Energy Saving I—
Control And System Integration for Smart Wander msiement) i /]

bian (Shihlin) Hydro 3'-.
Maan Hydro

Industrial Technology Research Institute, Hsinchu

chung 5780MW s

Penghu Smart Grid
Demonstration Project (ITRI)

Integrated demonstration
project of Penghu smart grid
(ISV)

Penghu archipelago
(2014~2016)

er Implemert.) ;

Penghu Mailiao 1800MW )

3 ¢
N Chiahui | T\ X""FH=F7-...
670MW

k H
Sun Ba 980MW

- e

Hsinta 4326MW =

Nanpu 1118MW -X

EV charging station manager
strategy

NSYSU, Kaohsiung

(2014)

2
Talin 2400MW "2.77%
Talin Rebuild1GO0MW Under Implement) ™™

Hsintao 600MW

gy 490MW ‘
orarouck 490 MW / %
Changgong 1600MW

akua

Mingchien Hydro 16.7MW 4‘ N‘\)
N

Linkou 900MW
(Linkou Rebuild 2400MW Under Impiement )

Tatan 4384MW -
iuokuang 480MW

! ",

2
Chmgshan Hy ... L H )
LUnderReh |l|tanon ¥ Hoping 1297MW

—/ ‘. Techl?-iyd'o

Research Projects and Test Fields

The Integrated Application of Demand
Response, Distributed Generator, and
- itho 200w Energy Storage System (NCKU)

snenaol - Project for Research on International
Energy Policy and Technologies
Development on AMI Value-Added
Services (Institute for Information
Industry)

o Taiwan Power Research Institute, Shulin
‘ Bihai Hy (2014~2016)
v -

< (Under

At . .
—_ v« Development and Application of Standalone

“. 7‘ Tie{ Microgrid System Technology

\ gvuang Development and Application of Autonomous

" Power Control and Management Technology
for a Distributed Power System

Institute of Nuclear Energy Research, Longtan

(2014~2016)

il i MingtarrPsTouzmrvw

Tak

\\-| Smart Grid Interfacing Consumers' Standards and Their
| Test Specifications (Bureau of Standards, Metrology &

1 Inspection, M.O.E.A))

| (2014~2016)

Research and Development of Wide-Area Monitoring and
Control Technologies (NTU)

Enhancement of Power Quality for Transmission Network
and Development of Wheeling Technologies and Operations
Planning (NCCU)

The Commercialization and Implementation of Smart Grid
Technology Project (Taiwan Institute of Economic Research)
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...... Smart Grid Industry Association

Smart Grid Demo Sites in Taiwan-1

Smart Meter Reading &
Demand Response System

LR

Smart Home (Building)
Energy Management System

3 | / ot ‘

T erasass /
Wastewater Treatment Plant
Power Equipment Monitoring
and Energy Conservation

Manaﬁement sttem

e

AR

IR

| TR

" I R -
dl.‘«l&l:ii u.n.aﬁ" L wHPLC

RHPLC Ej :
e
T BWABHINTL %44153) = 1 L-L—'*J
Dy ol =S

L PV = e
LR & ook, —= I

|

Demonstration of Smart Meter
Reading in a Metropolitan Setting

2 s |
e b e 18 y %
Wil : ;= v

o L e 7 (S 103y

Smart Building Energy
Conservation Demonstration
_ Area

ey 1072, 6kW
mE1055.0kw

[veTsita VC3KE Ve
158, S kW g. 514, 8kW 198, 8 kW

E R et 1000 kW

VA
). OKW O“?-‘:?H\'l'l*t
ot G |:s|-- L= ] Im T >
= ] s ) &
0.0KY 0.0kW 0.0kW

Hypermarket Energy Conservation
Management System

Smart Meter System and

Home Energy Management
System Demonstration Area

Smart Grid ontrol Center
and Smart Home Demo

ISR/ 53 4T
/ —
—
L 2ad SEE BARITEE
=R 4% (61 104 ) &3

Convenience Store Energy
Conservation Management

ﬁ P £ HINRBIRIRETE
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Smart Grid Demo Sites in Talwan-2

S — et
_ Three supply area (Zone 1~3)

i 4 , -

{8 ) ! P coroenson  GSOWMT | 450KWWT 5 - e

T . Power System

Advan Distri ion - . .
dva ced. stributio 109 kW Autonomous Micro Educational Demonstration

Automation Demo grid Demonstration System
House
System

— <. : /[ ¥ N -
Smart AC/DC Hybrid Micro- Micro-grid and Electric Dongkeng Smart Grid
Grid Demonstration System Vehicle Demonstration Demonstration Project

DCLad

Opinal Opersing Produet

mﬁu %m T

Model-Predictive Control (MPC)

FEETANR
» IRARRFERE
R

’Ttﬁt
FIENTRNERE
An

bl 11 14
¥ERT 5
> OEREASLAR

FE*

-
> 2000% KBAEE

Furnace Optimized Optimizngontrol Systm for
Operation Demonstration a High-tech Plant Ice Water
System System

Penghu Smart Grid
Demonstration Site
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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

Billions Billions
infrastructure installation of - . M
developing countries, all will a0 s61 @
continue over 20 years or more. AR -
$350 8.4% o $50

®m 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 510 I I
average growth rate (CAGR). It 550 I I
can be expected that the output - 5 E " N B . .
value of smart grid global
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Results of Smart Grid Industry Survey In Talwan

According to the surveys that were conducted in 2012 and 2014, 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 51.71%. 2012 , 2013 domestic sales growth lower than expected , mainly due to
Taipower’ s reduce or postpone of investment in transmission and distribution sector, companies
more actively developing overseas markets. Overall, nearly six years, domestic and foreign markets
showing stable growth trend.

180.00 - 169.5
160.00 - Unit : 100 million dollars
137.65
140.00 1 —— Domestic 124.24
120.00 - - 0
100.00 - verseas 91.12 91.22
Total Sales 822 Rl e
80.00 - —
60.00 55.09 /ZS
40.00 - 28.18 58.54
21.09 — 42.04
20.00 - 14.98 96,01 32.08
000 * T T T T T
2009 2010 2011 2012 2013 2014
Domestic Overseas Total Sales Domestic Overseas Growth Rate CAGR
2009 $14.98 $6.10 71.07% 28.93% $21.09 -
2010 $28.18 $26.91 51.15% 48.85% $55.09 161.25%
2011 $59.03 $32.08 64.79% 35.21% $91.12 65.41% 51719
2012 $82.20 $42.04 66.16% 33.84% $124.24 36.36% R
2013 $79.11 $58.54 57.47% 42.53% $137.65 10.79%
2014 $91.22 $78.28 53.82% 46.18% $169.5 23.14%
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