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Disruptive Energy Tech. Challenge on Energy
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Disruptive Energy Tech. Challenge on Energy

L ™
o - -
UTUUQU e « o
HU2e : duwnsisa IfguouUsuIcudsal
O 9 © © © o @@ @ o

usunoudinsideuiunkdidndo asiscus

Aawsninoonulld Salfe ansdoiusm  vghons:ie  Usznguiu dufauide uvaige Boouiy  0odInsIdg
#11d5umsgugunds

A= E AB A A

P r & P

4,400
p/

440
SusutAwaaduduld

v190015:108
sdaidg
aHsq4a1usm
4u

ulaidg
Beauiu
auladida
2odInsidg
= Ing

18,835,470 O
l KNS answensd unidlusasinyaog Tudaruuisazawsny ad un
Tudas1G1UladnnUnounazruald

11,161,000
10,280,000 = - — o =
9,756,000 20S1N wanua:msusfnn ansimswan
7,841,000 o o @ dnsmsusing
is1ausnwandiosideuna:iusuicu (Hu2e:UASIsadasU)
ANudoImsianswennsiundazsu
juaininlks?
4,089,660
2,856,000 2,961,000

1,430,000
498,000 1,003,000 1,080,000

941,750
358,000
572,970 483,660
qg - 150. ' . ‘@ ._
L=} |

nahons:ide Sqife - AHSFoIUSM Au ualge aulouids Bgauy ooamslas @

I




Disruptive Energy Tech. Challenge on Energy

IsT0Mysssumaia:unuduieaziAliu?
“ —
n ‘] U SSS U U.] 0 Usuneufngsssuod @ ddu
HU28 : @wdawgnunAnya nsumuUsnoudso)
USU'IEUEY]SOJ[UG'?UIIGC] o e o @ e @
SdIgy aHsqoiwsm  wiadoisale a15150usq sulouise IEE!

UsU'lml'.lTnsmuuTuuHaJmlun Uszzoudu
n mmsmhoonuﬂﬂauﬂnsu

Pl i B R B R A )

299.82 287.82 107.75 10471 86.01 o

1574.98

muaudnwanmusssumtﬂo

30 50 60 0 B0 100

7415 1 7.7
dHS30IuSn) I 13.04
21960715210 E | 5213
qu I 0,76
00058 Sulnlide 30,27

0.0630 L3138 e 39.41
= Tng W 761
TR mnisianswennsiunisTusosiyaagfudadvuisiaawnsnyad uniludasiiluldanithoun aziua m
OUSTn'lSUJanlla:nTSUSTﬂFI : - - - _
0.0411 i Jns1mswan & sasimsusing
0.0127

is1awnsnuandinsideuna:ousucunnudal
0.0099
0.0096 0.0096
0.0073
0.0060 0 0045
D 0037 0.0036
0.0028

msidnswennsiunta:uduaciilig?
salge ans3oim  yiadosade as1scusy auTnumal varde
Uszauau

HUZ8 : AudugnuAiyncdodu

infographicechaleerat ng. » 2013



Disruptive Energy Tech. Challenge on Energy

. - (T |
N P10 shuwavviunuAvudvDIGUU

ASEAN “. _

e

03 ;
2 > & 120 G
A.FI. 2011 | A.FL. 2035 o 3 NIUKU @

doasunislEnmuRuwaniwwa

. .w /i\

i 56 %
42% 42%
18% 20-25%

o 4 )
56% 52% ‘,

A.FI. 2015 | A.A. 2030 A.F. 2014 | A.F1. 2030 A.FI. 2015 | A.FI. 2036 A.FI. 2013 | A.F. 2035 A.FI. 2013 fAL.FT. 2022

Paauy vllaigy ne wallud suladizy

T —— p A . .
\E:/nwﬂ- @ website : www.egat.co.th nuw.Wredearseddnis @ @EGAT_Official nUndola : International Energy Agency

wanlwihbonowauuooaulne




Disruptive Energy Tech. Energy Consumption by Sector

Energy Consumption by Sector, 2030
Total Energy Consumption by Fuel Sector Energy Consumption by Fuel Type

Renewable Nuclear/Electric
Energy Power
13% 8%

Industrial

Residential and Commercial

Electric Power

Il Oil I NaturalGas [ Coal || Renewable Energy Nuclear/Electrical Power
Source: Updated AEO 2009 Tables A1, A2 and A17
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Disruptive Energy Tech. ASEAN Connectivity

The Master Plan on ASEAN Connectivity is envisaged to
connect ASEAN through enhanced physical infrastructure
development (physical connectivity), effective institutional
arrangements (institutional connectivity) and empowered
people (people-to-people connectivity). Building an enhanced
ASEAN Connectivity requires not only the development of new
strategies and institutions, but also investment in more

effective implementation of existing and future initiatives.

Key Strategies to Enhance Physical Connectivity

Strategy | Complete the ASEAN Highway Network

Strategy 2 Complete the implementation of the Singapore Kunming Rail Link (SKRL) project

Strategy 3 Establish an efficient and integrated inland waterways network

Strategy 4 Accomplish an integrated, efficient and competitive maritime transport system

Strategy 5 Establish integrated and seamless multimodal transport systems to make ASEAN the
transport hub in the East Asia region

Strategy 6 Accelerate the development of ICT infrastructure and services in each of the ASEAN
Member States

Strategy 7 Prioritise the processes to resolve institutional issues in ASEAN energy infrastructure

projects




Disruptive Energy Tech. ASEAN Infrastructure

———— S
ASEAN’S INFRASTRUCTURE NEEDS
[ road ‘
/ASEAN NEEDS ; e CURRENTLY INVESTING
$100 BILLION o LESS THAN HALF
EVERY YEAR"® PO THAT AMOUNT
FOR INVESTMENTS Q g';je'; zjt"i; f“PP'Y INFRASTRUCTURE
\ ‘ by Wsdted o BOTTLENECKS
1O KM @ 1,000 oo 200 KM ® 1,000 oo
OF ROADS ® PEOPLE OF ROADS ® PEOPLE
- i {Ei -wj ]‘-?-w—‘f-‘m 4—1—’—'—’—1—4—1—1—@—
ASEAN economically advanced countries

GROWING INFRASTRUCTURE NEEDS IN ASEAN

ASEAN countries are expected to experience double-digit growth within the next 10 years, coupled with robust GDP in-
crease. With the growing middle-class pushing for better infrastructure and improved governance, an estimated USD60

billion a year will be needed to fulfill infrastructural needs. How can the public and private sector work together to cata-
lyze this expansion, and what initiatives should be put in place?

A =5 @ B A

POWER ROADS WATER & SANITATION PORTS RAILWAYS AIRPORTS
USD228bn usD128bn USD26bn USD33bn USD119bn usSD16bn

Source: ASEAN's half a trillion-dollar infrastructure economy, Goldman Sachs, 2013



Disruptive Energy Tech. ASEAN Infrastructure

Transportation energy use by type “#+ TRANSPORTATION GRID IN 2020

;li Under the grand plan, 3 total of 55 projects worth US$66.29 billion (B812.2 trillion) would be

light trucks (30%) \ completed by 2020. Following the modal shift from road to rail, the country’s logistics costs
@b M/" are expecied to 8l by 15%, while greater convenience for commuters is promised.

@ cars & motorcycles (27%)
c other trucks (23%) g A —~ N Tﬂtal

[— L A S USS$66.29 bn
O ~ A - 55 projects

High-speed train Rail transport;

. 5 ; - Bangkok-Nong Khal
e 6 boats & ships (4%) =, M I ii.‘.“.:;;‘.“ii!,’..‘:\; oo USS42.93 bn
- J (Malaysia) G982 wm 3' p!O]ECtS

Bangkok-Rayong 221 km

3 / Banghok-Chiang W 745 km
- Nca s . To'(a:'. AR 2.563 l:\
S - .‘--, Rallway improvements

cover 47 provinces
3755 km

3 [military (all uses) (3%) w— Fourdane hNighway Phase Il
a3 | e Mtorway (pay toll)

Radnay
pipeline fuel (3%) sesss Double-track radway/
Sk | e

7 |lubricants (<1%)

Source: U.S. Energy Information Administration, Annual Energy
Qutiook 2015, Reference case, Table 36, estimates for 2014

Source: Repovt on evestment Plan for Transpoet Sector (Year 2013 2000), OTP NATION GRAPMCE



Disruptive Energy Tech. ASEAN Energy Scenario
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Expansion of ASEAN Proportions of Fossil

primary energy demand 0, fuels in 2030 ASEAN
between 2007-2030 76 /

primary energy mix

ASEAN's average annual rate
of growth of primary energy demand
much faster than in the rest of the world

In eact N country
A Improving rural electrification
&
Increasing hydropower to earn
v export revenue

| Diversifying power-generation mix

0N DN -

EHGYCONv

Increasing power-generation capacity

Oil
N2 0 3 e Siicassa O ./,
—the biggest increase gas
Reducing subsidies and diversifyin: 0, -
power-g%ne%t;on mix to ensurlfey g 15% decline
energy secul : FLOW
Develo?yng LNG to improve diversity [
of su
A Oil Export

Oom

Existing and proposed
ASEAN Powver Grid
Interconnections

P. Malaysia - Singapore
Thailand - P. Malaysia
Sarawak - P. Malaysia
P.Malaysia - Sumatra
Batam - Singapore
Sarawak - West Kalimantan
Philippines - Sabah
Sarawak - Sabah - Brunei
Thailand - Lao DPR

- Roi Et - Nam Theun 2

- Udon - Nabong

Reducing subsidies and increasing
energy investment

Import
Investment in power generation

ASEAN now - a net energy exporter

Diversifying economy away
from energy sector

ACCESSIBILITY

People lacking access to electricity

INVESTMENT

Cumulative energy
investment needed
in ASEAN to 2030

CARBON FOOTPRINT

IS UL

Malaysia
-a net ol importer after 2015

2030 63 MILLION

+ 55% of this investment needed in
POWER SECTOR, even though
the financial crisis has reduced
the need for new generation capacity

*

If realized, expansion of cross-border
connections, by developing i.e.

an ASEAN Power Grid (See the map),
would offer economic and security
gains through more efficient and
diversified utilization of resources.

- Mae Moh - Hog Sa 00 Per-capita
0 Lao DPR - Vietnam ¢ ASEAN'sshare  o® T emissions
Thailand - Myanmar of global energy % — facttpr A
12 Vietnam - Cambodia i;?éz;‘i(;g':;:::i:ns y 06 ctor o
Lao DPR - Cambodia 9 3
i B i today
Thailand - Cambodia v.vww.tre:lddsoutheast.org £ TRENDNOVATION 2030 2007 2030

K hitp://focebook.com/!

- hitp://twitter.com/rendsoutheost @creative
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Disruptive Energy Tech. ASEAN Energy Strategy

Energy is key to the realisation of the ASEAN Economic
Community (AEC) which calls for a well-connected
ASEAN to drive an integrated, competitive and resilient
region.

The key initiatives under this APAEC include embarking on multilateral electricity

trading to accelerate the realisation of the ASEAN Power Grid (APG), enhancing gas

connectivity by expanding the focus of the Trans-ASEAN Gas Pipeline (TAGP) to
include Liquefied Natural Gas (LNG) regasification terminals as well as promoting
ASEAN PLAN OF ACTION FOR ENERGY

COOPERATION (APAEC) 2016-2025 clean coal technologies. It also includes strategies to achieve higher aspirational

PHASE I: 2016-2020

targets to improve energy efficiency and increase the uptake of renewable energy
(RE) sources, in addition to building capabilities on nuclear energy. Plans to broaden
and deepen collaboration with ASEAN'’s Dialogue Partners (DPs), International

Organisations (10s), academic institutions and the business sector will be stepped up

to benefit from their expertise and enhance capacity building in the region.




Disruptive Energy Tech.
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ASEAN Power Grid

Trans ASEAN Gas Pipeline

Coal & Clean Coal
Technology

Energy Efficiency &
Conservation

Renewable Energy

Regional Energy Policy &
Planning

Civilian Nuclear Energy

To initiate multilateral electricity trade in

at least one sub-region by 2018.

To enhance connectivity for energy
security and accessibility via pipelines

and regasification terminals.

To enhance the image of coal through
promotion of clean coal technologies
(CCT).

To reduce energy intensity® by 20% in
2020 based on 2005 level.

Aspirational target to increase the
component of renewable energy” to 23%
by 2025 in ASEAN Energy Mix®.

To better profile the energy sector
internationally.

To build capabilities in policy, technology

and regulatory aspects of nuclear energy.




Disruptive Energy Tech. Sustainability Development Goals

NO ZERO GOOD HEALTH QUALITY GENDER
POVERTY HUNGER AND WELL-BEING EDUCATION EQUALITY

CLEAN WATER DECENT WORK AND INDUSTRY, INNOVATION 1 REDUCED
AND SANITATION ECONOMIC GROWTH AND INFRASTRUCTURE INEQUALITIES

SUSTAINABI.E CITIES 1 2 RESPONSIBLE
ANII COMMUNITIES CONSUMPTION

HE GI_OBAI_ GO AI_S AND PRODUCTION

For Sustainable Development

1 CLIMATE 1 4 LIFE BELOW 15 LIFE 16 PEACE AND JUSTICE 1 PARTNERSHIPS

ACTION WATER ON LAND STRONGINSTITUTIONS FOR THE GOALS




Disruptive Energy Tech.

Developing
nations will lead
gains in GDP and

Our energy to 2040:

Seven things to know living standards

Modern energy ks one of mankind's most complex endeavors, While developed ecanomies stll ergoy

and its path & shaped by countless forces. However, we see :ﬁm’:m

seven key themes that will play a major role in defining our other nations will see strong growth in
GDP and lrving standards to 2040. Not

global energy landscape through 2040, el
are expected 10 lead the wordd in

Economics and
policies will impact
the energy mix

Increaungly, the mix of fuels that



Disruptive Energy Tech.

Oil will remain
the world’s
primary fuel

We expect od to continuee to be the

Natural gas
grows more
than any other
energy source

Demand for natural gas s
growing rapidly in part because

i is the cleanest-buming major

fuel Gas akso is abundant and
versatiie; it is used heavily in the

power generation and

Industrial sectors, and 2o Is

emengng 25 a fued for certain '
types of transportation. 40% ‘

of the growth in global
demand from

2014-2040 is projected

to be met by natural gas.



Global Trends

Disruptive Energy Tech.

THE CHANGING
ELECTRICITY SECTOR:
CURRENT TRENDS

“Generating electricity with small, modular, renewable energy units
at the point of consumption makes much more sense than the
present system in which electricity is produced in centralized large
stations (usually based on fossil fuels and nuclear energy) and

distributing it to millions of consumers.”

—Prof. José Goldemberg, Energy and Environment Institute,
University of Sao Paulo



Disruptive Energy Tech. Global Trends

Urbanization = Bricks and Clicks Future

% City asa ((([;))) TR AL Infrastructure
Customer Development

Health, Wellness

Smart is the New Innovating to xn’ and Well Being
Green Zero
Social Trends: Gen Y, .
Middle Bulge, She- L m::sf;jzse /. Future of
conomy, —Lan 3 Mobility

for Many

Geosocialization

: Economy:

Beyond BRIC: The
Next Game

Changers

Connectivity and
Convergence




Disruptive Energy Tech. Megatrends | Internet of Things

® 6 Smart Home

’
@ Q) Wearables
@ Ry smartcity
@ ‘( Smart grid
® EHS Industrial
internet
@ &l Connected car
@ ﬁ Connected | | ]
Health TS g | N
‘% Smart retail : o ,5‘-3; >
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Disruptive Energy Tech. Energy Innovation

German Architect Andre
Broessel believes he has a
solution that can “squeeze
more juice out of the sun”,
even during the night hours
and in low-light regions. His

company Rawlemon has

created a spherical sun power
generator prototype called
the beta.ray. His technology

will combine spherical

geometry principles with a diffuse light

dual axis tracking system,
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sl

sun

allowing twice the yield of

a conventional solar panel in BALL LENS

TRACKING SYSTEM =4 couecror o BATTERY
1- PV PANEL

2- HYBRID
STRUCTURE 3- STIRLING ENGINE-PV

a much smaller surface area.



http://www.rawlemon.com/
http://www.alternative-energy-news.info/technology/solar-power/photo-voltaics/

Disruptive Energy Tech.

Energy Innovation

A fuel cell is a device that
converts chemical potential
energy (energy stored in
molecular bonds) into
electrical energy. A PEM
(Proton Exchange Membrane)
cell uses hydrogen gas (H,)
and oxygen gas (O,) as fuel.
The products of the reaction
in the cell are water,

electricity, and heat.

FUEL CELL (FC) STACK

FC BACKUP POWER

FC FORKLIFTS

FC CARS

FC BUSES

FC PRIME POWER
HYDROGEN INFRASTRUCTURE

How a fuel cell works

Fuel cells generate heat and electricity
from an electrochemical reaction
between hydrogen and oxygen.
Hydrogen is the most common
element in the universe

Electrical circuit

Hydrogen fuel
goes in

a Hydrogen reacts with a catalyst
when it reaches the anode

a This makes positively-charged
particles that go through the
electrolyte and electrons that
travel along a circuit to make
an electrical current

° When the particles and electrons

reach the cathode they react Oxygen from
with oxygen to form water Anode | (athode air goes in
and useable heat Electrolyte

Graphic: JOHN McCANN Data source: FUEL CELLS 2000, PLATINUM POWER FUEL CELL

)JJ )




Electric
re-charging

ROAD CHARGING

Equipment installed beneath the road surface could soon be wirelessly charging EV

vehicles as they travel along UK motorways.
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The wind lens is a
modification on the wind
turbine created by Professor
Ohya from the Kyushu
University as an attempt to
be more efficient in
production of electricity and
less invasive to both humans
and nature. While still in

progress, the wind lens has a

few changes in design which

have led to impacts on how
wind energy can be used and
harnessed while changing
how it impacts the world

around us.

Energy Innovation

e — )



https://en.wikipedia.org/wiki/Wind_turbine
https://en.wikipedia.org/wiki/Kyushu_University

Disruptive Energy Tech. Blockchain

HOW BLOCKCHAIN WORKS

‘ ‘ A Bleckehain Is  cloud based database shared by every participant in 2 pives
system, In the case of this exemplar, its a currency trade. The Blockchaln contains
the complete transaction of the cryptocurrency or other record keeping In other
apphcations, [hink of It as a cloud based peer to peer ledger , ,

0 Alice wants to The first Block is created online Q This Block is broadcast to every
send money to Ben and represents the transaction party in the network

©
-
=i

e e e e e deatealo, Sruaiasiesieddeniente nt e b A et e s S e a s e Daa s e s e -< --------
o Those in the network approve the o The Block is then added to the Chain which e Ben receives the
transaction and validate it provides a permanent, nonrepudiable and money from Alice
Y transparent record of the transaction
.
) I:::' ey LSWL >
L) |

Notes: Transactions are not valkd until added to the Chain.  The Blockchain fmmM. safe as everyone in the network has a copy
mmediately evident [he Source '




Disruptive Energy Tech. Robotic Process Automation




Disruptive Energy Tech. Transit Oriented Development

Transit Oriented Development

“Transit Oriented Development (TOD) is moderate to higher
CONNECT density development, located within an easy walk of a
major transit stop, generally with a mix of residential,
employment and shopping opportunities designed for
pedestrians without excluding the auto. TOD can be new
COMPACT construction or redevelopment of one or more buildings
whose design and orientation facilitate transit use.”

fTF Source: Technical Advisory Committee to the Statewide Transit-Oriented Development
Study
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