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10/11 (H)

06:00-17:00

g - 2 >FFel

17:00-18:00

HEl

18:00-20:00

Welcoming Reception

10/12 (—)

10:00-11:00

Opening Ceremony

11:00-12:00

Exhibition Opening

12:00-13:00

CEO Luncheon

13:30-15:00

International Conference: Future Technology

15:00-18:00

International Conference: Global R&D Trend

10/13 (7))

10:00-12:10

CTO Forum

1~ 11:50-12:00 (10 mins presentation)

Title: “The Challenges Power Industry Faces in
Taiwan and Their Countermeasures”

2 ~ 12:00-12:10 (Q&A)

12:10-13:30

CTO Luncheon

13:30-15:30

International Conference: New Tech Generation

15:30-18:00

International Conference: CCS

18:00-20:30

Cultural Night

10/14 (=)

10:00-17:00

SEREw
New Tech Exhibition

\

1
2 ~ Invention Fair

10/15 (P4)

9:00-18:00
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KEPCO CTO
10:00~10:05 |Welcoming Address
Sung-Chul Park
[Keynote Speech] EPRI CEO
10:05~10:20 . .
Reimaging the Power System of the Future  |Mike Howard

Session |

KESRI President

10:20~10:25 |Introduction of Session |
Seung-Il Moon
KEPCO's Viewpoint on the North-East Asia KEPCO VP
10:25~10:35 i .
Supergrid Young-Jin Won
Technology Drives Changes in Customer EEI VP
10:35~10:45 . .
Relationships and Regulation James Fama
_ TEPCO VP
10:45~10:55 |TEPCO's Smart Grid Initiatives L
Kazuyuki Shiokawa
10:55~11:05 |Q&A Speakers
11:05~11:15 Break
Session Il
) EPRI VP
11:15~11:20 |Introduction of Session Il .
Rob E. Manning
Managing the Changes and Opportunities of |PowerStream EVP
11:20~11:30
Today's Electric Power Industry Mark Henderson
The Main Challenges and Countermeasures [CSG Vice Director
11:30~11:40
of China Southern Power Grid Peng Li
Light after Darkness : Post-Power Egbin Power CEO
11:40~11:50 | ~
Privatization in Nigeria Dallas Peavey
11:50~12:00 The Challenges Power Industry Faces in TPC Acting General Manager
' ' Taiwan and Their Countermeasures Koai, Kwang-Lu
12:00~12:10 |Q&A Speakers
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A. FEEHESIE(Power Path Creation) : ¥ Hi#EI(New Paradigm) ~ SR EELE HI|
(New Policy & Rule) ~ ¥/E41(New Legislation) ~ ¥y SLEL AL 5 (New Products
& Services) ~ #FréEf#E(New Structure) ~ FriZ{lif(New Technology) -~ &I
(New Institution) ~ #ra% 2155 (New Business Model) ~ AL =32 (New
Infrastructure) ~ #r 25 (New Platform) ~ ¥tk (New Template) ~ #{CHEE A
(New Agent)

B. # /)& J54H & (Power Resources Mix) © 2] Fg4E B 0] FH #4: (Reliability &
Availability) %}é’fﬁ(Securfty & Safety) - Bf45 M (Connectivity) ~ #8451k
(Complex ) ~ 251 (Integration) ~ HR& [ (Dynamic) - EER PAEEL O] 65 P4
(Circular & Feedback) ~ = 4H4%4: (Self-Organization) ~ =¥ 14%:(Self-Healing) -~
SE{EM: (Robust) ~ & fE M4 (Adaptive & Resilient) ~ 7k &&4:(Sustainable) -

C. FENHtFEHEE(Power Planning) © &g {k(Localization) ~ %%/ (Efficiency)
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© EJ5EFh(Official Events) © B ZEHINGE - FFRHLLG « CEO K CTO “FE K UL Z K
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© EIFE € (International Conference) : 2 CCS ~ Global R&D Trend Jz Future
Technology &+ -

O ¥ iTEEE € (New Technology Exhibition) ©

© [EHfE28HFE (International Invention Fair) °
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2~ HEEEE 88 EE (Offshore Wind Power)

3 ~ BEJIf#RE Z4i(Energy Storage System, ESS)

4 - EPEAER(Marine Energy)

5+ 4 LB I BREE(CCUS)

6~ FIIF & {bl%3§EE(CO2 Power Generation)
(Z) R

1 S EEiE 2% (High Voltage Direct Current system, HVDC)
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5~ JBERfiT(Superconducting Technology)
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L ~ BEHEERUER EE [Energy Eff.] ~ ICT...
» (2ErEdE &) DR&EE [DR & Efficiency Enhancement]/ Electricity ICT)

(=) Smart Grid, Micro Grid, ESS & Large Scale Renewable Generation(EZ8E 49 ~ (WAlEE
4~ EACREIUORRRIIR < B RER SR OF4E) « RS AEN - SRRV R
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ICT/ ESS _ Energy Storage System)

(/\) Low Carbon Generation & Adv. Material Technologies ({Ehix &3¢ 88 & S EADRH T2 BT
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)~ BEMAREREE  SRCRIIIE & 458 245 - Biomass ~ Combustion &
Gasification ~ ESS ...
> (& ErREE I E| IGCC-SNG /Offshore wind power / CCUS(CO2 Capture,

Utilization and Storage) / Marine energy / ESS(Energy Storage System) /Low CO2
Generation )

(J1) Big Data, 10T & ICT Applications in All Areas of Power-Industry, e.g. Electricity
Generation, T&D, DSM and Customer Service (FS<EIEAYEE ~ 65 ~ B - & MEERARFS
LRI E R ?@ﬁﬁﬁ%ﬁ@iﬁ@%ﬂ&ﬁﬁz&ﬁ% ~ HEE R H])

(-f) Adv. Technologies on Monitoring & Diagnosis, Inspection & Testing and Innovative
Power-System Equipment (% 2 5t 1 88 5 i = i i2 B R B R i (8 A Je b A
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(+—) Power Development Strategies and Projects (Z5;fi5H%¢ - B4 S Bl M TR
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(+-°) Nuclear Power Issues : Policy Trends and Technology Developments (F4 25 EL 5
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The Challenges Power Industry Faces in

Taiwan and Their Countermeasures

Kwang-Lu Koai, Ph.D.
Acting General Manager, TPRI
Taiwan Power Company

BIXPO 2015 CTO Forum, Korea (Gwangju Oct.13)

”"al-m Power Ressarch Institule

OUTLINE

. FORWARD

PRESENT STATUS AND TRANSFORMATION OF
POWER INDUSTRY IN TAIWAN

' MAJOR CHALLENGES

@ COUNTERMEASURES

. CLOSING REMARKS

o~
P
\

@}Taipower
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FORWARD

+ Like many power industries in other countries, electricity business in Taiwan
is undergoing a transformation process in both the business-management
and the technological aspects. Targets were set
(1) to liberalize the market of electricity industry
(2) to transform from gne centralized power resource under planned economy to a low-

N power mix conn with sm rid under market econom
(3) to link with the innovative concepts introduced as the Resource Revolution, IOT
{(Internet of Things)...etc. and convert them into scheduled actions selectively
(4) to speed up ICT application and proceed toward era of Industry 4.0 and Prod uctivity 4.0

<« Taiwan Power has been (will still be) facing multiple challenges during this
transformation. Issues have to be dealt with carefully and seriously, such as
(1) increasing renewable energy, (2) enhandng demand side management,
{3) AMIL & smart grid, (4) CCS and resource arcular utilization,
(5) asset management and big data utilization, (6) energy storage and electric vehides,
(7) energy, economic and environmental 3E planning,
(8) regional power resource integrated planning, ...etc.

Tli.power
R R 1 A et i AR R . A

mnhun Power Research institute

OUTLINE
e

PRESENT STATUS AND TRANSFORMATION
OF POWER INDUSTRY IN TAIWAN
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Corporate Highlights 7

[ Power System in Taiwan Pl A
Tohl Installed Capacity(end of 2014) - 5’7‘" !
Tyl LI ‘ '
40,790 MW -=5s ) ==
T R g v
Installed Capacity ‘.'.’.'.'.".".'.'.".‘f‘}\‘\ f} e B 8
- \-;//’ B TN S e e s
NG 0% TSR
Coal 27.0% g xr‘é«( - — —rn -
Nuclear 13.0 % e _ /,}j
e > ’ /._I
0il 8.0 % ._[G/“
Renewable Energy ‘ T2% iy B
o e A Bt Bt
Pumped Storage Hydro6.3%  ____ . q_\\ gt 30
d A B o
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Installed Capacity
Dec.2014
(40,790MW)

suitiple respurces for
the power mix

Power Generation
in 2014
(219,200GWh)

Coal power generatuon
accounts for ~80%
MNuckeas will go down!
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Evolution of Power Industry in Taiwan
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Major Events and Energy Policy Changes in Taiwan Recently
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With the decreasing proportion of nuclear power and increasing proportion of thermal
power, TPC has to face not only the pressure of power shortage and requlated electricity

rate but also the challenge of CO. reduction and air pollution cap
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Major Issues on TPC Future Development
# Impacts of nuclear power decline

& Gap on GHG reduction

€ Renewable energy

€ De-regulation

Q{:}Taipower
PRI R R e R R O A TR R 3

m"u#’.m Power Research Institute

OUTLINE
-

@

@ MAJOR CHALLENGES

@E}Taipower
R o RN T T R SRR T TN e, I
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Impacts of Nuclear Power Decline

- Thermal power could not substitute the nudear power. Reserve margin declines significantly.
- Reserve margin will be lower than 10% after 2018, resulting in high risk of power shortage.

Greenhouse Gas Reduction i

1 Long-term reduction targets : emissions to be capped at 50% ol
2005 level by 2050

2. Phased control targets : every five years

3. Reduction measures '
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Gap on Carbon Dioxide Deduction
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«  Expanding the use of natural gas is the most effective measure to reduce carbon dioxide. But considering energy
security and diversification, single fuel is not suggested.

«  Even with unit efficiency improwement and dewlopment of renewable energy there are still 35 million tons(2020)
and 53 million tons(2 gaps tobe fulfilled by demand side management and carbon aedit management

= Taipower has established a Green Business Cre stive platform, an Environmental Strategy Platform and
Environmental Performance Indicators for Business Divisions.

@Taipower

National Targets of Renewable Energy Development

20,000 |
18,000 Challenges
16000 | mBismz=s @ Wind: More stringent

i noise standards, difficult
onshore site
(3% [msax ] development
= Hvdro

» the future sites of

Inswled Capaciy(MW)
a
g 8

prver— wind power will
5.000 5200 | WindPowes move toward
= Onshoce offshore.
6,000 Wind Powed
‘. ® PV intermittent output

4,000 on cloudy/rainy days
2,000

0

Tupower Source : Bureau of Energy
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Liberalization of Power Industry (De-regulation)
Draft Electricity Act Amendments was approved by Executive Yuan in July, 2015

2 Stages Power Industry Liberalization

Different sectors in a utility should
have independent accounting

User® s option 1o choose supplier
Openwheeling & direct supply

. Establish ISO e 1st Stage
Accounting Separation

Generation & Grid
2nd Stage S

+ Dividing the ownerships of grid and
generation plants

« State-owned power grid i still monopoly
+ Stawe-owned hydro and nuclear power:

> after the amendment passed by Legislative Yuan
@’I‘upower

Impacts of De-regulation

Generators & Grid shall be unbundled within 5-9 years
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MNIUM Power Research Institute
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@ COUNTERMEASURES

°
@Taipower

1. Slowing Down “Demand Growth”
and Enhancing New DSM Measures

m Fostering Institutionalization and Rationalization of the Tariff
To reflect the costofinvestment
To eliminate varous subsidies
To establish a Tanff Requiatory Cornmission

® Enhandng the Design and Promotion of
Demand-Side Management Measures

Enhancement of Existing “Time of Use ~ Price System
and Incentive-Based Demand Response Programs

- Further Promote Demand Response and Demand
Bidding Measures

- anCartx:!n &mwmm EnergySaving sl
® Utilizing AMI and Big Data to Accurately Capture
Consumption Pattern
High-voltage AMI system first and integrate with ESCO service
Low-woitage AMI system project of deploying 0,000 ,100.000,1.000,000
meters step by step
- Fostering data mining and big data techniques to aggregate and capture
the consumption pattem of ey customers
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2. Promoting Renewables ,

® Million Solar Rooftop PVs

® Rooftop Type Fzt{Home, Plant, Public
Building) * then Ground (Folluted o
Severe Land Subsidence Areas )

Fostezr Optinuzation of the Requirement
for Renewuble Energy Conmected o Gird
®  Inyprove the Accuracy of Renewsbile
Enesgy Capacity Forecast and Credir
Azzessment

Design Proper FIT Rares for Wholesalers
Surcharge and Green Powesx

Renewable
Energy

integrated
to the Grid

® Thousand Wind
Turbines Program

® Develop b4 (c.ind Opetan:l & Support
spabilises of High
Energy Storage ¥ of
Syztem and e with I wof

Electric Vehicle Renewable Energy by St
Gnd and Big Daa Techmuigques

Low-Carbon .
Community,
Low Carbon

City

Taipower

3.Moving toward the Optimal Power Mix

* Create an innovative, high-efficiency, low-emissions, flexible electricity system
* Improve the flexibility and diversity of power resources to ensure energy
security, safety and enhance system adaptability
* Develop toward integrated resources planning, and optimize the cost of
electricity supply and reduce carbon dioxide emissions
* Setreasonable reserve margin to ensure optimal system dynamic reliability
r = - = =
* Strengthen the optimization of
plant deployment and asset
management
* Enhance efficiency and availability

of generation units, to reduce
generation costs

load kttermedﬁtte—load nnd base-

load units.

introduce CCS, ecologkﬂ pllnb
resource circular utilization and
carbon asset management.

@Taipower
R R R eI s L R e s, I
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4. Further Improving the Business Operation System

~ * implement the business division
e 4 scheme since 2016
) , ‘ I _l ze the m « Clarify the responsibilities and costs
modes of power m and the between generation sector and grid
related legislation

\_sector. J

Rewview and rationalize the operation

with other electric companies (IPP). ‘0".
Rationalize the regulation imposed

on power industry - ~
= Rationalize the policy burdens b
\* Rationalize the tariff regulation ) '

@Tlipower

Framework of TPC’s R&D Strategies

Under the Challenges Of SE (Energy’ Economy/ENvironmment), the Planaing of Munsgement Directions and R&D Projects
Supply Side (S)
-

D
Demand Side | _'

Mt |- | e Mt ety o o e et e |
Massoge | Frame rewt [ bmoge. Tl i el

- © Lartees Toe el ovriedt iy of Cartest poem dnendmi
] reeven) i
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@

@ CLOSING REMARKS

Taipower
B e TR s e R SR T L

“Change” is the only principle that never change!

In order to adapt ourselves to the ever-changing
business environment of power industry, we need

€ To Create a New Development Path
(be open minded to new drivers for creating new values )

By adopting “new products & services, new structure & mechanism, new
technology & ICT, new institution & culture, new business model &

governance, new context & infrastructure, new scenario & platform and
new template & schema”

®To Establish a Robust Power Resources Mix

(for achieving the best sustainability)

Taking into account “connectivity 8 integration, complex & coupling,
dynamic & robust, circular & feedback, self-organization & self-healing and
adaptive & resilient”

@Taipower
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€ To Have a Dynamic Power Planning & Dispatch System

(in pursuit of co-evolution)

For coping with changes in power production factors by adopting “new ways
more modular & systematic, lean & clean, green & eco-design, smart &
flexible, interaction & coordination and co-optimization 8 coopetition”

#To Build an Adaptive Corporate Business Model

(to create a complex adaptive system [CAS] with multi agent system [MAS])
By incorporating new concepts of “corporation & business unit, RIIO (return
= innovation+ incentive+ output), liberalization & privatization,
diversification & globalization, networking & parallel computing, IOT & big
data, collaborative & agile, organic & vital and cyber physic system(CPS)”

Though our aim is high, we must take solid

and concrete steps, here and now !

@Taipower
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