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Smart City Definition

Smart City
Definition

* Smart Cities use
information -
communication
technology (ICT) to
engage citizens, to
deliver city services, and
to enhance urban
systems.

CITIES

ICT

e ‘l'l
“"\\\\W/“

ﬂlﬂlﬂ/b
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Hardware/
Broadband

® Broadband

e Sensors

e Mobile Devices
¢ Robotics

e Data Centers

e Economic

e Education

N

e Citizens — Leaders
e Public Safety - Health

e Neighborhoods

f- Green Infrastructure w

* Energy

e Waste

e \Water

e Buildings
\ o

Systems
Social

s Systems

Software/

Apps

¢ Social Media

e Smart Grid

e Smart Meters

e Smart Transportation
¢ Big Data
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Trends leading to Smart Cities
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source: UM, Population Division, "Word Population Prospects: The 201 2 Revision".
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Trends leading to Smart Cities

POLITICAL TRENDS

GOVERNMENT

- INFORMATION
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Trends leading to Smart Cities

TECHNOLOGICAL TRENDS
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Image Source: http://blog.venturesity.com

Big Data is
growing fast
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Trends leading to Smart Cities

SOCIAL TRENDS
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Trends leading to Smart Cities

GREEN IS A TREND,
B DR Trerbe YT INABILITY |§¢2’
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Benefits of Smart Cities

“When you get to a , the data on the benefits [of a Smart City]
is so compelling: a 50 percent reduction over a decade in energy
consumption, a 20 percent decrease in traffic, an 80 percent improvement
in water usage, a 20 percent reduction in crime rates.”

— The smart-city solution, McKinsey & Company, October 2012

THAMMASAT
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Smart City Concepts go beyond technologies and need to
integrate also social and political aspects

A city can be defined as ‘smart’ when social capital, traditional (transport) and modern (ICT) communication
infrastructure fuel sustainable economic development and a high quality of life (Adapted from Caragliu et al. 2009)

e.g. SEC, Energy generation, Energy distribution,
Green house gas reduction, SMART Grid system

Smart
energy

e.g. Physical Infrastructure, Digital Infrastructure,

e.g. High-tech industry, innovation culture
Operation Technology

e.g. Social inclusion and welfare, Education,

Smart
Security and safety, Health and well-being

governanc

e.g. e-government services, open data,
transparency, resilience

e.g. Natural Environment, Agricultural

e.g. Green Building,
Environment, Urban Environment

Net Zero Energy Building

economy

5 i - - THAMMASAT
e.g. Competitiveness, Cost-Benefit Analysis SM#RT CITY



Smart Energy : World consumption

World consumption
Million tonnes oil equivalent

B Coal 14000

B Renewables
B Hydroelectricity
B Nuclear energy
B Natural gas

m Oil

91 92 93 94 95 96 97 98 929 00 01 02 03 04 05 06 07 08 09 10 1" 12 13 14 15 “SH16 0

World primary energy consumption grew by 1.0% in 2016, well below the 10-year average of 1.8% and the third consecutive year at or below 1%. As was the case in
2015, growth was below average in all regions except Europe & Eurasia. All fuels except oil and nuclear power grew at below-average rates. Oil provided the largest
increment to energy consumption at 77 million tonnes of oil equivalent (mtoe), followed by natural gas (57 mtoe) and renewable power (53 mtoe).

Source: BP Statistical Review of World Energy June 2017

Energy consumption growth
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Smart Energy : Summary of Energy Usage

Present Status

* There is more than enough incident Renewable Energy received by the earth each day to meet our
needs.

* However, Renewable Energy is diffuse, and hence difficult and expensive to use.

* So, present energy use is based essentially on higher energy density fossil (non renewable) fuels,
which are much cheaper to access and use.

Future Status

* Non-renewable fuels are very limited.

* Mostly, their use creates substantial CO2, which is a major contribution to Global Warming.

* Clearly, the present usage rates and energy sources are unsustainable in the long run.

* The question of how long we can continue with current practices is a subject of considerable debate
(i.e. how long have we really got to change our behaviour??)
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Smart Energy : TU Smart Grid Conceptual Model

Smart Meter at electrical utility

Smart Meter at
load consumption

Electrical Meter
compatible with Smart Meters Application

Smart Meter at every buildings

Central Data Control Room

Electrical Meters
entirely connected to
central control via
communication
network

Monitor electrical
parameters such like
energy, power, current,
etc. by real-time
platform from every
multi electrical sources
& multi consumption
loads
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Smart Energy : TU Smart Grid Communication and Control
System

Solar rooftop
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Smart Energy : TU Smart Meter achievement targets

Smart Meters @
Buildings level

Buil

4

upper Floors =3

\

~

v

2nd Floor =3

\

 |Ground Floor =;

ding Layout
: Smart Meter(@
A/C &lLighting load

:'?;‘L [T

Smart Meter @ <
Sub distribution Board

™

Smart Meter '

A/C &Lighting load
v ‘@g‘?“' ALy
Smart Meter @ :t::‘:
Sub distribution board

[ 5
> a P
T 1)
Smart Meter @ I . :

Main electrical
switchgear

Power Demand Controller /Load Control Management Software

S

T

Integration of energ_Y management for whole
electrical system at Thammasat Rangsit
Campus

Saving cost and save environment by reducing
waste of energy program

Optimum data utilization by central
management where also anticipate guide of
sustainable energy development from
electrical information such statistic / trend /
forecast

Lowering risk of electrical equipment’s failure
by predictive & preventive maintenance
analysis

Possibility to upgrade some potential electrical
equipment to be able to coordinate among
each other for “Power Demand Management”
ability (only for non-critical loads)

Not only focus of energy management, but
also aim to reach upper level of electrical
power quality from monitor issue, to diagnosis
,to solve, and to continue improvement

Monitor
Control
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Smart Mobility

Allows seamless, efficient
and flexible travel across
various modes

Environment

Resource efficient transport

Sustainability
Triangle

Economy

~ Higher productivity

Society
Higher Quality of Life

\
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Smart Mobility : Nun#iden
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Smart Mobility : sduuuauuiazaiasaansasin
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Smart Mobility : TaseasavuzIunInas
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Smart Mobility : szUULIEWTAANITLNDIDARTESATURAE °]
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Smart Community

Image Source: http://biz.nikkan.co.jp
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Smart Community : THAMMASAT UNIVERSITY  svkar camrus suarr sociery
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Smart Community : THAMMASAT UNIVERSITY  svkar camrus suarr sociery
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Smart Environment

-Reduce energy use
-Environmental impact
-Carbon footprint

-Entail competitive industries
-Planned financial resources
-On-the market and near-to-
market solutions

THAMMASAT
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Smart Environment : THAMMASAT UNIVERSITY swiart campUs smarT sociery
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Smart Building

a i)
D2

Integration with

the Smart Grid
Connecting to
Smart Cities
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Smart Building : NET ZERO ENERGY BUILDING
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Smart Governance

Opportunities Issues

| INNOVATION - CITIZEN BUBLIC - PRIVACY

- ENGAGEMENT INTEREST
\\

A .
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Smart Governance : N15USU15AANITLNAILLUDARS 8IS
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Smart Innovation

/

)

Industry
]
Students

-

Call for Challenges Innovation proposal Business case Innovative prototype

Innovation competition - g Kl€coins e g Kl€coins - g Kl€coins
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Smart Innovation: THAMMASAT SMART BIKE METER
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Smart Innovation: THAMMASAT UNIVERSITY  sviait campus suart sociery
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Smart Innovation: #quasn1a1A15ilag 100 1
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Smart Economy

-Attractive and competitive
-Stimulation of innovation
-Entrepreneurship
-Productivity
-Activation of private capital
public investment
-Trends :
- New revenue models
- Collaboration models
- Sharing economy 2!\
THAMMASAT
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