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The Status of ASEAN Countries

B ASEAN is a growing market of 600 million people with a combined GDP of US$2.1trillion.
B GDP growth forecast for ASEAN is 5.8% between 2013-2018.
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Note: MTOE, million tons of oil equivalent.

Source:

1. ASEAN CENTRE FOR ENERGY, ASEAN PLAN OF ACTION FOR ENERGY COOPERATION 2010- 2015, 2012

2. ASEAN stats, “Selected basic ASEAN indicators”, 01.2014

3. ASEAN, “ASEAN Statistical Yearbook 2012”, 20Brunei Darussalam, “Forecast: ASEAN GDP, Share in Global GDP and GDP/Capita”, 2013
4. Sanchita Basu Das, Towards ASEAN Economic Community 2025, 8 Jul 2013
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The Status of ASEAN Countries

B Energy demand in this region was growing at an unprecedented rate and will increase from 489
MTOE in 2005 to 1,414 MTOE by 2030, representing an average annual growth rate of 4.5%.

B The ASEAN Economic Community (AEC) shall be the goal of regional economic integration by
2015 and promotes equitable economic development.

E%/}‘ﬁﬁﬁiﬁi& o8 ASEAN Energy Demand from 1990 to 2030
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Source:

1. ASEAN CENTRE FOR ENERGY, “The 34 ASEAN Energy Outlook, , 2011

2. ASEAN CENTRE FOR ENERGY, “Energy Efficiency Action Planning in ASEAN, 2011
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The Challenges for ASEAN Countries

B The region’s robust economic growth is primarily driven by its
demographic dividend fuelling domestic consumption.

B Coal and natural gas exports will fall sharply over the next two decades,
meanwhile ASEAN will increase its dependency on imported oil.

B 28 percent of the region's total population, or approximately 160 million
people, still had no access to electricity.

Source:
1. Energy [R]evolution: A Sustainable ASEAN Energy Outlook, Green Peace, Sept. 26, 2013
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The Opportunities of ASEAN Countries

B The ASEAN countries have more than enough natural resources to become
a leading player for clean, renewable energies.

B Green energy could also result in $2.8 trillion worth of investment, $2.7
trillion in fuel-cost savings and 1.1 million jobs by 2030.

B Some countries were ready to take the initiative to develop cooperation in
the field of renewable energy in the region.

B ASEAN is able to build an energy cooperation network.

B Renewable energies are more competitive than coal, utilize indigenous local
resources and create more employment.

Source: Energy [R]evolution: A Sustainable ASEAN Energy Outlook, Green Peace, Sept. 26, 2013
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quantity PN [MW]
Photovoltaic 118 (500) 2 (10)
Wind 135 (185) 250 (350)
CHP 52 (100) 12 (25)
storage 1(2) 80 (180)
Households 100 (1000) 0,5 (5)
Industry 20 (40) 100 (200)
Electric cars 3 (100) 0,03 (1,5)
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i Modesto will use storage to:
1. Balance renewable energy
8 2. Reduce load peaks

3. Balance frequency & voltage
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National Center University, Taoyuan
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Taiwan Power System

Smart Grid Demo Site Planning
National Energy Project — Smart Grid and
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(2013~2018)

Smart Home(Building)EMS
National Cheng Kung University, Tainan
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EV Charging Stations
National Sun Yat-sen University, Kaohsiung
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The Prospect for Taiwan-ASEAN Collaboration in

Green Energy

Substantial Financial Cooperation Model

Administration Service
(ASEAN Local Energy
Government) Virtual Power Plane Build, LYY
Operation, Maintenance

: Wealth and Prosperity
Joint Green Jobs (ASEAN

Local Community)

Finapce Service Venture (ASEAN Local
(Singapore) Government,

Industry Partner)

Income

Technologies Service
(Taiwan)
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7L &k ik TSO, Chunto ~ CHEN, Yenhaw - The Prospect for Taiwan-ASEAN Collaboration in Green Energy, Workshop

on supply chain networks in Asia-pacific, Institute of Southeast Asian Studies, 2014
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Taiwan’s Remote Islands
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Institute of Nuclear Energy Research Microgrid

B The establishment of an autonomously-controlled microgrid demonstration
system, and completion of seamless, stable switching of microgrid between grid-
connected and islanding operating modes.

B INER are developing 1. Reduce EV charging grid connection impact;
Microgrid & EV Integration » 2. Improve the renewable energy usage efficiency
Technology 3. Vehicle to Grid (V2G) for Load Shifting

sy A~ o cosone 65KWMT | 150KW WT

Source: Institute of Nuclear Energy Research for 21st APEC Automotive Dialogue
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INER Microgrid

» The first microgrid test field in Taiwan.
> Accepts the commands from Taipower Feeder Dispatch Center to perform demand
response control by OpenADR or islanding operation.
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Tungchi Island Microgrid
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Tungchi Island Energy Management System

» Energy Management System
Generation Prediction
Load Prediction
Monitoring and Control
Energy Dispatch

Demand Response
Unbalance Compensation
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Tungchi Island Microgrid Operation Analysis
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Cimel Low Carbon Island- Green Energy Campus
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Smart Grid Schematic of Cimel Low Carbon Island
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Intelligent energy management system

Dispatch workstation
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Stabilization of PV generation by ESS
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Energy Storage System (Li-On Battery + PCS)
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Fast Response of Energy Stotrage System
250kW, 300kWh
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¥ — B % 6 First Remote Community backup

Microgrid of TPC

B Usually, typhoon will cause serious disaster in remote community located in mountain area. Due

to road interruption caused by extreme rainfall Taipower can not accurate the power supply
recovery process.

B Fu Shan Village experienced no power supply for 17 days last year.

B So, the first village backup microgrid was set up by Taiwan power company in January 2017 in
Wulai, Fu Shan Elementary School .

B This micerogerid system could be operated in isolated mode at least 2 weeks.
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»EFHREL
(5.3)

h 2
iEL(PpV (ti) - Pout (ti )) /h

251 1* 2R THF 2282 TR 3 E2RNEFRT R

Average Moving Average LPF PFNN PFNN-AMF
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KWh 2.23 0.332 0.324 0.281 0.263
o capacity. 1.018 0.834 0.788 0.685 0.643

252 f1* 2T 22 REE

Average Moving Average LPF PFNN PFNN-AMF
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Amendment to Electricity Act

B Amendments to the Electricity Act passed their third and final
reading in the legislature on 11" Jan 2017.

B The Electricity Act have been held up for 20 years, and their passage
marks a significant milestone in Taiwan’s development of green
energy sources.

[0 Set a goal to make Taiwan nuclear-free by
2025

[0 Prioritize the development of green energy,
with an eye to expanding renewable energy
and creating a green, eco-friendly country.

Source: Legislature passes amendments to reform energy market and fund long-term care, Executive Yuan, 2017-01-12
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Amendment to Electricity Act — New Power Industry Sector

: Transmission & :
Generation o . Retail
distribution
B Non-Utility (2) B Utility (5)
B Unclear and 2MW Hydro B One Public Company (5)
limited to Public, others B Concurrently running , , Renewable
. . : . . Public Retail .
open private investment Public Retail business by Retail
allowance
- B Utility (2) B Non-utility(2)
Traditional Renewable
: : B Take over the M trade only
Generation Generation
power supply Renewable
B Only sell power M sell power to responsibility(47) Energy(2)
to Public Retail customer by
or Transmission wheeling or direct
& distribution power supply (45)
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Amendment to Electricity Act —Power Industry Sector

Generation»

(open)

Transmissio
& Distribution
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Retail

(open green en‘

generation and
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Customer
(open access )
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First step

- Electricity Industry Regulator

Second step

Existed Traditional
Renewable Energy Generation

(include Taipower and IPP)
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