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MNPOAOIO2

H mapovoa mtuxlakn epyacia, n omnoia cuvtdxdnke BAoel Twv odnylwv Kat
TWV KAavoVIoOMWV Tou Tunuatog Zevwv [Awoowv, Metdgpaong kat
Alepunveiag tou loviov [Mavemiotnuiov, onuatodotel TO TEAOC Twv
oToLdwWV Pou Kal TNV €vap&n NG EMAyyEAUATIKAG HOUL TIOPEIAG OTOV XWPO
¢ Metappaong. To Keipgevo-Tinyn mov eMEAEEA va PETAPPACOW ATIOTEAEL
pla geAetn amno toug Hamdi Abdi kat Maryam Shahbazitabar pe 8€pa tnv
‘E€umvn MOAn (Smart City). Z1nv mapovoa epyacia mapovotadeTal apyLlkd To
TPWTOTUTO KE(PEVO 0Ta ayyALKd, aKOAOVBEL TO PETAPPACHEVO KEIPEVO OTA
€AANVLIKA KAl TNV GUVEXELQ AKOAOUBEL TO YAWOOAPL IOV TIPOKUTITEL ATO TN
pueTappaon. TeAog, oxoAwaletat OAn n Topeia TNG HETAPPACTIKNAG
dwadikaoiag kat mapatiBetar n BiBAloypagia. Meow NG TaApoLong
epyaciag pou 06nKe n gukalpia va petagppacw eva wdlaitepa evolapepov
Kal JE ETiKaLpo BEPa KeiPEVO, yla TO OToio XpeLdoTnKe eVOEAEXNG EPELVQ,
eveli€ia kal vmevBLVOTNTA, WOTE TO ATIOTEAECUA va €ival dpTio Kal va
EUTIVEEL 000 TO Ouvatov TEPLOCOTEPO EemayyeApPATiopo. KAeivovtag, Oa
NOeAa va euxapLoTOwW TOUG ETOTTEG POL, TOUG KABNYNTEG Kal To T=IMA,
yla TIG EUTELPIEG KAl TIG YVWOELG TIOL ATMEKTNOA KATA Tn Oldpkela Twv

omoudwv pou oto lovio MaveniotAyLo.

AEZEIZ KAEIAIA: E€uttvn TtOAR, Biwowotnta, Texvoloyieg MAnpogoplwy Kat

Erukowvwviwy, Aogpalela, Evepyela, MNpotuma, Aiktuo Twy Mpaypdtwy.
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Nowadays, the negative effects of greenhouse gas emission, air pollution, and
global warming have been increased exponentially due to population growth,
especially in urban areas. To handle urbanization with minimal environmental
pollution, the smart city concept has been introduced and extended
significantly.

Worldwide concerns on social welfare and lifestyle quality are the other
important reasons that motivate cities to become smarter and more
intelligent. The smart cities try to promote economic growth and improve the
quality of life by providing regional development and technology utilization,
especially smart-based technologies by using information and
communication technology and services. In this paper, it is attempted to
present the definitions, concepts, and standards to make the necessary
arrangements and involved challenges in smart cities focusing on the power
system requirements. Finally, by reviewing some proposed frameworks
regarding the smartization road map, a sample road-map is described,
especially in pioneer smart cities around the world.

© 2020 Journal of Energy Management and Technology
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1. INTRODUCTION

Urbanization is one of the main reasons for presenting the idea of a smart city
(SC). Today, over 54% of the world’s population live urban areas, which is
expected to reach about 66% by 2050 [1] and grow to accommodate an
additional 2.5 billion people over the next three decades [2]. Cities consume
75% of natural resources and produce 60-80% of global greenhouse gas (GHG)
emissions [3], despite occupying only 3% of the earth’s land area. The
population growth rate has many threatening environmental effects by
increasing the demand for energy, water, food, transportation, and so on. The
huge increase in consumption leads to a scarcity of natural resources and
global warming. Considering such threats, societies should provide solutions

for economic, social, and environmental sustainability.

The concept of SC is suggested as one of the most effective solutions to
increase the quality of life and social welfare by considering human and

environmental properties. SC has six major contributions, as depicted in Fig. 1.

SC is a metropolitan area that uses different types of instruments and
sensors for supervisory, control, and data acquisition (SCADA) that are
efficient for managing urban resources, services, and assets. The SC
technology allows city authorities to interact directly with urban
infrastructures, the community, and monitor what is evolving and what is
happening. The information collected from people, devices, and city resources
are processed and applied to monitor and manage traffic and transportation
network, power generation units, water, waste, management, schools,
systems law enforcement, hospitals, libraries, and the other public services.
The idea of SC comes from integrating the Information and Communication
Technology (ICT) and physical infrastructures connected to the Internet of
Things (IoT). In this way, it is possible to make everything and everyone
connected, optimize the productivity of all services, and improve urban uses
and connections to citizens. SC is a framework created mainly by ICT to
develop, extend, and promote sustainable development practices aimed at
addressing the increasing challenges of urbanization. Much of this framework



is mainly a smart grid (SG) of connected equipment and objects that transfer
information using cloud computing and wireless technology. In the SC,
lighting, building, parking, farming, and waste management should be
conducted to be smart. Generally, ICT including smart hardware equipment
(e.g., smart meters, vehicles, phones, and wireless sensors), software
applications (e.g., back-office control systems, mobile apps, and big data
analytical tools), mobile networks (e.g., Wi-Fi, 3G/4G/5G network), and data
storage technologies (e.g., data warehouse and cloud platform) [4]. Numerous
studies have been conducted on this subject since the 1980s. These works
deal with aspects of this significant issue, on ICT technologies, economic
issues, architectural and urban elements, energy supply, and environmental

concerns.

Based on the authors’ knowledge, there is no comparative review
encompassing all relevant aspects of this vast issue. This paper, as a

complementary study, tries to fix this gap as much as possible.

For this purpose, first, some definitions on this subject are described in
Section 2. The relevant standards for achieving this concept are detailed in
Section 3. The main challenges of a SC, focusing on the power system
concept, are addressed in Section 4. Some sample projects over all the world
trying to implementing this issue are highlighted in Section 5. Section 6
presents the road map for a SC. Finally, the discussions are summarized in

Section 7.
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Fig. 1. Six significant parts of a smart city (SC).
2. DEFINITIONS

Most of the available methods in the field of city design and planning date
back to the 1800s, when the planners and engineers proposed and exposed
some centralized networks to manage the water, food, and energy sources [5].
Also, other centralized systems were planned and operated to facilitate
transportation and wastewater treatment. The 1980s are often regarded as
the beginning of essential issues in human history. One of the most
significant developments in this era is the remarkable progress made in
globalization. Alongside the significant political, social, and economic
challenges in that decade, which shaped the milestones of history, the
conception of some small concepts such as the SC was at stake. The history
of the SC goes back to the time when the field of internet use expanded into
social and economic activities. The increasing growth of information
technology and epidemics and sensors made institutions related to urban
governance and management pay more attention to this concept. Among the
many definitions of SC, one of the most important, and perhaps the most
complete, is the one presented in [6]: The SC is a tool-based, interconnected,
and knowledgeable city. For clarity of the definition, its three important

components are described in Fig. 2.

Furthermore, introducing the new technologies and infrastructures push the



city planners to apply these new trends in the planning procedure of cities.
New cities designed around the private automobile, focusing on a single
function. As a result, the new towns are becoming more congested, polluted,
and unsafe [5]. Citizens are spending more of their valuable time commuting,
and communities are becoming increasingly detached. Based on these facts,
three main principles could be identified in the SC approach [6]: 1) the need to
understand urban systems in time and space, focusing mainly on energy and
materials, 2) the need for smart infrastructures, including smart energy grids
and smart mobility systems, and 3) the need for new urban services and

business models, associated with the transition to sustainable urban systems.

Most of the literature regarding SCs present different definitions of this
context. Some references focus on either specific types of ICT. The others
demonstrate the specific opportunities and challenges, or specific domains of
application [7]. The presented definitions mainly emphasize different issues,
such as the role of technology or ICT [8]. In [8], the authors presented a variety
of definitions regarding SC in which the focus is only on the Information
System (IS) and loT subjects. As an important matter, this definition is not
complete by no means and there are several issues may be extended in other
studies in this field. Some definitions of the SC concept are presented in Table
1.

An overview of the various definitions shows that the definition of a SC is
comprehensive in terms of engineers, researchers, and citizens as the end-
users. Each of the available sources has emphasized different aspects of a
SC. So, measuring the SC is a very complicated task. Given that each city has
unique administrative, economic, and social features and specific priorities, it
is challenging to define a fixed and generalized system concerning different
characteristics of the cities. Also, given the definitions, it is best to retain the
underlying structures as the basis of conceptualization and revise specific
descriptions of each city based on perspectives, priorities, and content. What
is emphasized is the use of ICT in public infrastructures and services, the
integration of different planning and implementation systems, universal
cooperation in urban development, autonomy in decision-making,

participatory governance, connectivity, and integration. Creativity, learning,
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and resource management are all essential infrastructures of the SC. All of
these factors play a role in improving the quality of life and increasing the
quality of public service to citizens, who also need to be smart.

Instrumented

It describes the ability to record and integrate realistic data,
using sensors, measurement and computing tools, home
apphances, and other similar tools..

Interconnected

+It means integrating the recorded data into a computing
platform allowing for the interconnection of information across
different city services.

Intelligent
*It means sophisticated modeling, optimization, and

visualization services that can make better decisions for city
agents and managers.

Fig. 2. Important factors in smart city (SC).

Table 1. Some definitions of SC concept

Ref. | Definition
No

[4] Developed cities which utilize a set of advanced technologies such as
smart vehicles, mobile networks, and wireless sensors, smart

hardware devices, incorporating software, and

data storage technologies.

[9] The main topics are SCs are related to of their smart inhabitants,
quality of social interaction, educational degree, integration with
public life, as well as openness to the wider world.

[10] | The sustainable city is a smart city.

[11] | The place that utilizes the ICT for improving the life quality as well as
optimal management of all natural resources, through smart

governance.

[12] | Each city which runs intelligently and is sustainable would be a smart

city.
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[13] | The cities where ICT is combined with every object, architecture, and
even the citizens to address all relevant environmental, economic,

and social problems.

[14] | Smart cities are characterized by the pervasive use of ICT to
smartness application in natural resources and energy, transportation

and mobility, buildings, living, government,

economy, and people.

[15] | An urban environment which able to improve the quality of citizens'’

life by using ICT systems.

[16] | A city in which the traditional services and networks based on digital
technologies are made more efficient for the benefit of its

businesses, services, and inhabitants.

[17] | Effective integration of human, digital, and physical systems in the
built place to deliver a sustainable prosperous and inclusive future for
the people.

[18] | The main features of the smart city are smart economy, smart
mobility, smart environment, smart people, smart living, and smart

governance.

[19] | A city that uses ICT to be more interactive, efficient, and making
citizens more aware of what is happening in the city.

[20] | An urban which seeks to address all public issues applying ICT-based
solutions based on a multi-stakeholder, and municipally based

partnership.

3. STANDARDS FOR THE SC

The standards are critical issues to evaluate the SCs so they can help adopt
new technologies and create a reliable structure for various city officials,
including urban planners and professionals. The main vision of SCs is to

provide an urban center of the future that is safe, secure, environmental-
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friendly, and efficient. All the required frameworks for this purpose are
planned and operating through integrated materials, sensors, and networks
that interface with computerized systems [9]. Security and data privacy are
the most important requirements in SCs that should be considered carefully.
The primary requirements for ICT in SCs include software/hardware elements,
database elements, and management information system (MIS) elements. To
meet the requirements of a SC, some Machine-to-Machine (M2M)
communications are suggested. The main standards in this regard are
illustrated in [9]. Fig. 3 presents some useful data regarding the standards on
the SC issue.

There commended standards for implementing the SG, as one of the main
requirement for SCs, are categorized as USA (NIST IOP), Europe
(CEN/CENELEC M/441), Japan (METI), China (SGCC), Germany (BMWi E-
energy program, BDI initiative internet der Energie), Korea (Smart grid 2030),
IEEE(P2030), and Microsoft (SERA) [10].

A comprehensive review of the international measures taken to implement SC
practically has been carried out by the UK National Standard Organization
(NSO) in its SC document [11]. The main sections regarding the required
standards for a SC are demonstrated as fields supporting smart cities,
Additional ICT keywords, SC application areas, SC topics, City organizational
terms, SC objectives, and project management and software management for

section and the suggested standards for each category [11].

The activities related to standards can be divided into three levels [12]:
Strategic focus on guiding city management. A relevant standard to the
strategic level is the ISO 37,120. It deals with sustainable development
communities including urban service indicators and quality of life. This
standard has been set up by the ISO 268 technical committee, which provides
100 indicators for cities that should be considered to evaluate their progress.
Several cities are moving toward adopting these standards. In this regard, the
World Council on City Data (WCCD) has made efforts to promote these
standards and encourage cities to use them.

Process-focused procurement and management of SC projects and activities:

13



The IEEE emphasizes the importance of IoT as a vital trend in SCs. The
organization has made efforts to develop the IEEE P2413 standard, which is
the standard for having a specific architecture for loT. The IEEE P2413
standard is being developed to provide an architectural framework to support
interoperability, system collaboration and functional compatibility, and the

organic growth of the loT market.

The technical level focused on low-level details on technologies used for SC
projects, which exceed IEEE standards: ISO JTC1 committee has produced
useful documents regarding the technical level.

As an essential result of the study of SC standards research, it can be stated
that this topic is moving quickly, and new documents, standards, and
frameworks are currently under development or can be envisioned. Also, given
the variety of issues involving SC concepts ranging from social to
administrative for providing various energy infrastructures, more research is
still needed. Strictly related security issues and network reliability in the
privacy of individuals is a significant concern that many efforts are being

made to complete it.

~—— | IEEE 802.15.1 (whichused by Bluetooth)
EEE Standards

Solutions:
- facilitating low-power short-range IoT
| p;t;:im% "; g || operation,ie, IEEE $02.15.4 (which usedby
7] medmum access gBee)
= control (MAC)
; layers IEEE 802.15.11 (which used by Wi-Fi)
= ;
= . .
= [ETF Standards  IETFROLL (facilitating routing in low-power
n Solutions: 1 network)
| above the wire/link
and below the ment to capillary MOM ie. IETF
application gf:‘-\'?.—\.\’ (al:bl:‘shing a gateway to
ternet)

Fig. 3. Some standards on SC issue.
4. MAIN CHALLENGES

While the topic of SCs is getting increased attention and its various aspects
are being addressed, there are some significant challenges in implementing
this idea. In this section, the most critical issues in this regard are addressed.
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One of the biggest challenges for SCs is the issue of cyber-security,
which allows hackers and cybercriminals to access the electronic
devices connected to the internet and smart urban infrastructures and

change the information they need [13].

The high costs of designing, implementing, and operation of SC
infrastructures over popular cities is a very challenging issue. The main

problem in this regard is how to provide the required investment [14].

Urban wastewater and the need for modern systems to deal with
various pollutants while meeting the relevant high standards is another
critical issue. It should be noted that the growing population of SCs is a

severe issue that exacerbates the crisis [15].

Another significant challenge posed by SCs is a significant reduction in
the workforce and the elimination of many job opportunities. This issue,

if not handled properly, can cause major social and human crises [16].

Due to the expansion of cities in multiple geographical areas, SCs,
which are aimed at enhancing the standard of living, have led to a
population surge of the less-privileged regions (non-SCs) to SCs,
resulting in new cultural problems and the need to increase the

facilities and infrastructures.

An essential prerequisite of a SC, along with all the communication
infrastructures and technologies, is the existence of smart citizens, a
subject that requires specific cultural, social, and educational solutions
[171.

The other important challenges of SCs can be “detailed regulations,”

n u

“reluctance and unwillingness of citizens to urbanize,” “government
funding and business models,” and “development of smart
infrastructures” related to different areas such as energy, water, and

transportation systems [15].



A. Power system challenges in the SC

The energy and environment responsibility will increase along with the rapid
urban population growth and makes cities prone to confronting various
challenges. In this respect, it is necessary to manage sustainable cities and
control the resources, including infrastructure and energy efficiently [18]. The
energy, as one of the six essential structures in the SC, has a vital and
undeniable role in this process and needs to be addressed seriously. Notably,
this section has a structural and fundamental role in achieving the other goals
of the SC and is the leading platform in this regard. The assessment of energy
performance in urbanization can be divided into two main categories: (1)
urban system performance evaluation and optimization for efficient energy
supply and (2) urban design performance measures for energy demand
reductions [18]. Technological advances, however, have led the energy system
in recent decades to undergo enormous changes from restructuring to
privatization, the presence of distributed generations (DGs), micro-grids
(MGs), SGs, energy hubs, and so on. Ironically, all these subjects are
themselves some of the requirements of SCs and facilitate this process. The
most important challenges related to the energy sector, which are somehow

rooted in current power systems, are addressed as follows.

e Choosing appropriate designs and architecture for the building plays a
fundamental role because they are key components in SC because of
their significant contribution is about more than 40% energy

consumption [18].

e The need to reduce environmental pollution and to use alternative
energy or renewable energy sources (RES), which in many cases are
not economically advantageous for nonstate users, is the other
significant challenge. In the United States, it is predicted that energy
consumption from RESs reaches4.5quadrillions Btu by 2040, of which
39% and 7.5% will be obtained from wind turbines (WT) and
photovoltaic (PV) generators, respectively [19]. The volatile nature of
these sources has challenged the power system scheduling to remain

reliable and economical.
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Accurate and integrated management of all energy sources, including
electrical, thermal, and other types of energy and using the appropriate
tools and equipment, is the different major challenge. It is even more
important to remember that integrated energy systems, or energy hubs,
are still in the early stages of design and operation, and implementation.

The renewable energy resources and the Combined Heat and Power
(CHP) would be effectively used together for supplying the required
energy of residential and tertiary purposes in the SC. Notably, the
present structure of low voltage (LV) distribution networks are
inadequate to comply with this goal for the simultaneous installation
and operation of renewable energy resources consisting of PV
modules, Wind power plants, and CHP systems (as the cogeneration
processes) or CCHP systems (as the tri-generation processes),and
plug-in hybrid electric vehicles (PHEV)[20].

In SCs, new concepts are emerging that signify the integration of
different systems to meet the needs of citizens. One of these concepts
is NEXUS, which is defined as an approach that adopts a transparent
structure for determining and assessing the trade-offs on the use of
water for food and energy production, without compromising
sustainability [21]. The security of NEXUS is one of the most
challenging issues. Furthermore, design, planning, and operation

subjects should be investigated and analyzed carefully.

Natural disasters and acts of sabotage are rare, unpredictable, and
unlikely phenomena that have devastating effects and can cause
severe damage to energy infrastructures and systems. The need to pay
attention to these disasters has led to the introduction of a novel
concept known as the resiliency of the power grid, which means the
capacity to recover from sustained difficulty and its self-healing ability
[22, 23]. It also introduces the ability of the existing networks and
systems to predict, adapt to, and retrieve such an event quickly [24]. In
general, resiliency includes a set of capacities that help the system in

difficult situations to overcome unexpected situations with minimal
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damage and to respond to extremely adverse conditions and return to
a normal position, quickly. In SCs, this concept and its importance have
a special place. In particular, the integration of different energy
systems and the importance of their sustainability against a variety of
natural or subversive events are of great interest. Therefore, analyzing
the conditions and providing economical and practical solutions to this
concept would be crucial.

Furthermore, since the SCs should be smart, they will face all the SG
challenges in the energy sector. Some of the most substantial features are

as follows:

¢ Implementation of metering and monitoring systems in SGs
requires a significant initial investment in telecommunication
infrastructure as well as the replacement investment of metering

equipment to new ones, which are updated after a few years.

e Ensuring data security in measurement, monitoring, and data
transfer systems and economic data exchanges is a further

challenge [25].

e The need to train different citizens on how to use some SG features
such as demand response programs and separate pricing tariffs
[26].

e Challenges regarding the implementation of automation in the

distribution system and even transmission [27].

e Electric vehicles and their applications (different charging and
discharging strategies), their ability to be used as energy storage
systems, optimal parking placement, data transfer, and proper

modeling as uncertain non-linear loads [28].

e Emphasis on the use of renewable energy resources, which due to
their uncertain and unpredictable nature, pose severe challenges in
the operation, control, and planning of the power system; thus, it is

necessary to apply appropriate and robust uncertainty modeling



methods. The negative impacts of these sources can be mitigated
by real-time monitoring and implementing effective energy storage
strategies [29].

¢ Increasing the penetration of hybrid AC/DC power networks, which
requires the development and application of appropriate standards
in the various areas of planning, operation, protection, and control.

5. TOP SMART CITIES

One of the most significant studies in this field was conducted by [30] in
which Eden Strategy Institute and ONG&ONG (OXD) address a ranking of the
Top 50 SC Governments over 140 cities. The main criteria in this study were:
leadership, vision, budget, support programs, financial, policies, people-
centricity, ecosystems, track record, and talent-readiness. Based on this
investigation, the 10 top cities in the world are ranked as London, Singapore,
Seoul, New York, Helsinki, Montreal, Boston, Melbourne, Barcelona, and
Shanghai. However, the other research centers and institutes have introduced
SCs around the world based on relatively similar criteria and highlighted
almost the same cities, with a slight difference in ranking. For example, the
Bismart Company introduced the 7 top SCs around the world like New York,
Singapore, London, Barcelona, Oslo, Toronto, and Tokyo [31]. However,
according to the Gigabit Institute reports this ranking has been changed for
the 10 top cities in the world as New York, London, Paris, Tokyo, Reykjavik,

Singapore, Seoul, Toronto, Hong Kong, and Amsterdam [32].
6. SMARTIZATION ROAD MAP

In [33], smartization was divided into macro, mezzo, and micro dimensions.
The macro level includes the strategic and multidisciplinary resources; the
mezzo level is related to strategy implementation and actor appropriation, and
the last one regards to different technologies. The mentioned levels
correspond to the five main stages of the SC model, including strategy,

multidisciplinarity, appropriation, roadmap, and technology.

Also, reference [34] as a supplementary work in this field, has divided the SC

development into eight phases, including planning, demand identification,
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service identification, device identification, technology identification, roadmap

drafting, roadmap adjustment, and follow-up stage.

Generally, there are four significant steps in making cities smart and

measuring the smartness of cities, as follows [35]:

e Marketing: To inform and introduce the stakeholders and citizens to
the SC features and requirements, cities such as Frankfurt are at this

stage.

e Pilots: the implementation of pilot projects in the field of intelligent

design to create a visible image; cities like Berlin are at this stage.

e Vertical: integrated management system to achieve the smartization of

cities; Luxembourg is an example of these cities.

e Platform: in the final phase, a unified platform is created for integrated
management systems using all the mechanisms to accomplish the
objectives of a SC. London and New York are examples of cities in this

category.

It should be emphasized that the roadmap for achieving the SC is not unique
and will change according to the specific circumstances of society and the

locations of cities.

7. DISCUSSION

The idea of the ideal city is ambiguous and clear at the same time. Humans
desire to eliminate all the deficiencies experienced in social life. It seems that
introducing the idea of a SC, at least physically, is an attempt to reach more
prosperity and improve living standards, on the way to the ideal city. The main
question in this regard is whether the smart city is in line with the ideal city.

In this study, we tried to introduce some basic concepts and definitions
regarding SCs based on the literature and different experiences. Also, the
main challenges and some necessary steps for implementing a SC concept
are detailed. Despite many previous efforts, there is still a long way to attain

the different objectives of the SC. Some feasible strategies to deal with this
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issue include using high-speed internet systems, appropriate standards,
integrated energy systems, smart governments, competitive economics,
transparency in financial transactions, and data security. However, the
essential infrastructure that can make the existence of such cities possible is

smart citizens.
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ZTNV oNUEPLVI EMOXT), Ol KATACTPOPLKEG ETUMTWOELG TNG EKTIOUTING agPiwv
TOL BEPHOKNTIIOL, TNG ATHOOPALPIKNG PUTIAvOoNG KAl TnG LUTEPOEPPAvong
TOu MAavATn avfavovtar pe Taxutato pveOuO AOyw TNG TANBUOHLAKNG
avantuéng, Kupiwg otic aotikég meploxég. MNa tnv avrigeTwruon ng
aotikomnoinong pe 6go to duvatov Alyotepn pumavon tov mepLBAAAovTog,
£xel eloaxBei kat avantuxOei apketd n évvola tng £§umvng MOANg (smart
city). Eunpd6o8etol onuavtikoi mapdyovteg mov eveapplVouV TIG MOAELS va
yivouv o «&gumveg» Kat Tio BLWAGLHEG anoTteAolV oL MayKoopiov emntnédou
avnouxieg¢ OXETIKA ME TNV KOLWWVIKN €unuepia kat tnv molotnta Tou
Blotikod emunédou. Ou £€umveg MOAELG ETUXELPOLV TNV TPowonon Tng
OLKOVOUIKNG avamtugng Kat Tnv BeAtiwon tng mowdtntag e {wng, HEow
NG avamtugng oe meplpepelakd eminedo kat tng aglomoinong TG
Texvoloyiag. H teAevtaia avagpépetal Kupiwg otn Xpnon twv g§umvwy
TEXVOAOYWYV, OMWG ULMNPEECiEC Kal TEXVOAOYieG TANPOPOPLWY Kat
ETUKOLVWVLWY. € auto To apBpo, mapovciddovtat ot Slapopol opLopoi, oL
€VVOLEG Kal Ta TPOTUTA YLa TIG EEUTIVEG TIOAELG € OKOTO va anmoTtunweolv
Ta anapaitnta oxedla KaL oL OXETIKEG TIPOKANOELG TOLG, E0TLATOVTAG OTIG
anattiosig Tov evepyslakol cvotipatog. TENoG, yivetal avaokornnon tTwyv
TIPOTELVOUEVWY TIAALOIWV OXETIKA TOV 08IKO Xaptn ywa tnv €§umvonoinon
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KaL mapovotadetal eva umodstyud Ttou, Kupiwg os mpwtondpeg £Eunveg
TOAELG anod OAO TOV KOGHO.
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1. EIZACOrH

H aotikomoinon eival pia ano Ti¢ BAclkOTEPES ALTIEG yLa TNV EPPAVLON TNG
16éag NG €Eumvng TOANG. XITIC MEPEG pag, TAvw amd Tto 54% TOU
TIAyKOOULOU TIANBUOPOL (€l OE AOCTIKEG TIEPLOXEG, EVW TO TIOCOOTO AUTO
avaueveTal va PpTacel To 66% pexpt To 2050 Kat va avgnbei, pokeLpEVoL va
oteydoel erunmA€ov 2,5 dloekatoppvpla avlpwrioug PECA OTA EMOPEVA
Tplavta Xpovia [2]. Ot mOAeLg HOAOVOTL KAAUTITOULV HOVO TO 3% TNG XEpoaiag
€KTAoNG TNG yng, KatavaAwvouv To 75% TwWV QUOLIKWVY TIOPpwV Kat Tnv idta
OTlyun mapayouv To 60-80% TwV TAYKOOULWY EKTIOUTIWV AEPLWV TOUL
Beppoknriov [3]. O puBUOG, emiong, e Tov omoio avfdvetal o TANBUoPOG
€XEL MOAAEG ETUKIVOUVEG ETUMTWOELG Yid TO EPIBAANOY, KABWG avgavetal
n ¢NTnon ywa evepyela, VEPO, TPOYN, METAPOPES K.ATL. H €vtovn autn
KATavaAwon empepel €€AVIANCN TWV PUOLKWYV TIOPWYV Kal LTepPBEppavon
TOUL TAQVATN. ZUVETWG, Ol KOWVWVIEG, AauBavovtag umoyn TOuG Mapamavw
Klvdlvoug, ogeilouvv va mapexouv ALOELG yla TNV dlac@dAion NG

OLKOVOMLKNG, KOWVWVLKNG Kal TEEPLBAAAOVTIKNG BLWOLUOTNTAG.

H 15¢a 1tng¢ €&umvng mOANG TmpoteiveTtal wg pia amd TIG TLO
aMOTEAECUATIKEG PEBOOOULG yla TNV BEATIWON TNG TOLOTNTAG TOU BLOTIKOV
EMMEOOL KAl TNG KOLWWVLKNG €unUeEPLag Pe yvwpova Ta avpwriva Kal ta
TEPIBAAAOVTLIKA XAPAKTNPLOTIKA. H €€umvn TIOAN €xel €EL ONUAVTLIKOTATES

OULVELOPOPEG, OL OTIoiEC amelkovidovtal oTo Zxnua 1.

H €€umtvn MOAN €ival Pla unTPOTIOALTIKN TIEPLOXN TIou dlabeTeL dlapopa €idn
OLUOKELWV KAl aALodBNTAPWYV yLd TNV ETMLTAPNGN, TOV EAEYXO Kal TNV GUAAOYN
dedopevwy, Ta OTOLa CUVELOPEPOLY WE TN OELPA TOUG OTn dlaxeiplon Twv

AOTIKWV TOPWYVY, TWV UTNPECLWY KAl TwV TEPLOUOLOKWY oTolxeiwv. H
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Ttexvoloyia tng €gumvng MOANG €fao@palidel OTIGC APXEG TNG TOANG TNV
duvatotnta ouvoAikng emtiBAeyng Kat Tnv anevbeiag aAAnAemnidpaon pe TIg
AO0TIKEG OOPEG KAl TNV KOvOTNTA. ApXLKA, OL TANPOYOPIES IOV CUAAEYOVTAL
amo TouG avepwTouG, TIC CUOKEVEG KAl TOUG TTOPOLG TNG TTOANG LTIOKELVTAL
oe enefepyaocia Kal oTn CUVEXELA XPNOLUOTIOLOUVTAL Yld TNV ETLTAPNON Kal
N OSlaxeipion tou OIKTOOU KUKAOYOPIAG, Twv HOVAdWYV TAPAYWYNG
EVEPYELAG, TOL VEPOU, TWV amoBARTwY, TNG dloiknong, Twv oXoAeiwy, Twv
UTINPECLWYV ETILRBOANG TOU VOHOUL, TWV VOOOKOMELWY, Twv BLBAL0BNKWY Kat
AA\wv dnuoolwyv vmnpeoctwyv. H 18€a tng €gumvng moAng Baciletatl otnv
gvowpdtwon twv Texvoloylwyv MAnpogpoplwy kat Entkowvwviwy (TME) kat
TWV QUOLIKWYV VTIOdoPWY TIoL cuvdeovTal Pe To Atadiktuo Twyv Mpayudtwy
(At). Mg avtdv tov TPOTO, yivetal duvatr n olvdeon pe Ta MAvTA Kal
O0Aoug, n BeAtioTomoinon NG amodoTIKOTNTAG OAWY TWV UTINPECLWY, TWV
AOTIKWY AELTOLPYLWV Kal cuvdEcewv Pe Toug TOAiTeEG. H €€umvn TOAN
oxedlaotnke amno Tig TME yia tnv €€ENLEN, TNV EMEKTAON KAl TNV Tipowenaon
TIPOAKTIKWY BLWOLUNG AVATITUENG PE AMWTEPO OTOXO TNV AVTIPHETWTILON TWV
av€avopevwy KLvdLVWY TIoL ETILPEPEL N aoTLkomoinon. To evPueg SiKTLO
(Smart Grid), To omoio cuvbéeTtal pe e€omALOPO KAl avTIKeigeva avTallayng
dedopevwy HEOW TNG VEPOUTIOAOYLOTIKAG KAl TWV ACUPHATWY TEXVOAOYLWY,
naidel onuavtikd poOAo oTnNV TPAydATwon TnG v Adyw OE€ag. Xtnv €Eumvn
TIOAN, O PWTLOPOG, TA KTipLa, N otdbuevon, n yewpyia, n dtaxeipion twv
amoppPLUPATWY TIPETEL Va YivovTal pe €€unvo Tpomo. Ot TMNE neptAayBdvouy
Katd Baon €€omAlopod €€utvou YALKOU (TLX. €EUTIVOUG PETPNTEG, oXNUataq,
TNAEPWVA Kal acLPUATOLG aloBNTAPER), €PAPHUOYEG AOYLOHLKOU (TLY.
ovotnuata eAeyyxouv back-office, epappoyeg kivntwv TNAEPWVWY Kal
epyaAeia availvong big data), diktua kivntng TNAePwviag (T.x. Wi-Fi, biktuo
3G/4G/5G) kat texvoloyieg amoBnkeuvong dedopévwy (LY. TAATPOPHA
anoBrkevong dedopévwy kat mAateoppa cloud) [4]. 'Hon and tn dekaetia
Tou 1980 €xouv Ole€axBei moAvdplOPeg HEAETES yla TO €v AOyw BEpq, ot
oTmoieg aoxoAndnkav kupiwg pe tig TME, ye {NTRPata oLKOVOULKAG PUOEWG,
QPXLTEKTOVIKA KAl OOTIKA O€pata, EVEPYELAKEG TAPOXEG  Kal

TepBAAAOVTLIKOUC TIPOBANHATLOHOUG.

J0pPWVa PE TOUG CLYYPAWELG, yla aQUTAV TNV TeEpPAcTLa Bepatoloyia dev
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exeL dle€ayxBei AAAN CUYKPLTIKA PEAETN TIOL va KAAUTITEL OAEG TIG TITUXEQ
NG. H mapovoa PeAETN, WG CUUTIANPWHATLKI, ETILOLWKEL VA KAAVYEL OGO TO

duvatov neplocdTEPO TO XAOUa TOV vPioTatat.

ApXlKQ, yla TOV OKOTO auto, meplypagovtalr otnv Evotnta 2 kamotot
OXETIKOL e TO BEPA OpLOPOL, EVW TA TPOTUTIA yld TNV TpAyddtwon Tng
ggumvng moOANg avaAvovtal otnv Evotnta 3. Ou KUPLEG TPOKANCELG HLAG
e€umvng TOANG, YE ETUKEVIPO TO EVEPYELAKO OLOTNUA, HEAETWVTAL OTNV
Evotnta 4. Oplopeva deiypata mOAEWV o€ OAO TOV KOGHO TIOU TipooTtabouv
va Beoouv og epappoyn To oxedlo NG £€utvng TIOANG Ttapovactddovtat oTnv
Evotnta 5. Ztnv Evotnta 6 meplypapetatl o odlkOg XAPTNG OXETIKA PE TNV
1dea tng €€umvng MOANG Kkat teAog, otnv Evotnta 7 yivetal cuvoyn OAwv

TWYV Mapanavw.

Texvoloyi
a

Zx. 1.'E€L onuavTikd pépn tng €§unvng moAng (SC).

2. OPIZMOI

Ol epLoOOTEPEG AT TIG LTIAPXOLOEC PEBOOOLG OTOV TOUEQ TOU ACTIKOU
oxeblaopol Kkat opydvwong xpovoAoyouvtar amd To 1800, oOtav ot
TIOAE0OOOL Kal Ol PnNxavikoi mapovciacav oplopPeva KeVIpLKA diktua yia tn

dlaxeiplon Touv vepoL, TNG TPOPNG Kal TWV TNYWV gvépyelag [5]. EumAgoy,
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oxeblaotnkav Kat teBnKav o Aeltoupyia kat AAAa Keviplka diktuva pe
oKOTIO Tn dleukOALVON TNG HETAPOPAS KAl TNG EMECEPYATiag TWV AVPATWY.
Qg yvwoTtoy, n dekaetia Tov 1980 Bewpeital cuxvd WS N apXn CNUAVTIKWY
EMITELYPATWY TNG avBpwrvng Lotopiag. H afloonueiwtn mpoodog 1ng
Taykooplomoinong amoteAel pia amo TIC TO onuavtikeg €€eAielgc mou
gylvav Kata tn dldpkela avtng tng mepLodou. MapdAAnAa pe TIG PHEYAAES
TIOALTIKO-KOLVWVIKO-OLKOVOULKEG  TIPOKANOELG, Ol oOmoieg¢ amnotéleoav
oTabpolg yla TNV Taykoopwa Lotopia, StakuBevTnKe Kat n GUAANWN
OPLOPEVWYV ALYOTEPO CNUAVTLKWY, Yyld TNV EMOXN EKELVN, EVVOLWY, OTIWG N
ggumvn MOAN. H wotopia tng €€umnvng MOANG xpovoloyeital anod TOTE oL N
Xpron Tou OladlkTOou €€amMAWONKE OTIGC KOLVWVIKEG KAl OLKOVOULKEG
dpaotnplotnteg. H ouvexng avamtugén tng TEXVOAOYiag Twv MANPOYPOPLWY,
TWV alobnTnpwy Kat Twv emdnuwy wenoe Toug Yopeig mov acyoAovvtal
HE TNV aoTikn dakuBepvnon kat diaxeipion va emdeifouvv peyalutepn
TPocoXN oTo B€pa auto. Evag amod Toug TLO ONnUavIlkoUG OpLoPoUG NG
€Eumvng MOANG, Kat iowg o 1o TMANPNG, €ivat avtdég mou TapovctaleTal
otnv BLBALoypagikn avagopa 6: «H €€umvn MOAN €ivat n mOAN Twv PECWY,
NG dlacvvdeong kat Tng svpuiag ». MNa va dlaocpalloTtel N caprivela Tou
opLoPOU, Ta Tapandvw Tpia onuavIlKA XApaKTNPLOTLKA avaAlovidl OTO

IxAua 2.

ErunpooBetwg, N eloaywyr VEwWV TEXVOAOYLWYV Kal LTIOSOUWY 00ryNoE TOLG
TIOAE0OOOUG OTNV EPAPHOYN AVTWY TWV VEWV TACEWV Katd tn dadikacia
oxeblaopgol Twv TMOAewv. OL veeg TOAELG oxediaotnkav Pe HoOvadlko
yvwpova 1o OLWTIKO auToKivnTo Kal CUVETWG, HEPA PE TN HEPA yivovtal
OAO KAl TILO CLUHYOPNMUEVEG, HOALOHEVEG Kal emukivouveg [5]. Ot moAiteg
€odevouv MAEOV TO PEYAAUTEPO PEPOC ATO TOV TIOAUTIPO XPOVO TOUG OTLG
HETAKIVACELS €VW TNV dla oTlyun ol TOAelg yivovtat OAO Kal Tuo
anofevwpeves. Baoel Twy mapamnavw dedopevwy, LTIAPXOLY TPELG BACLKES
apxEeG TMou Ba pmopovoav va evromiobolv oTnv e@appoyn tng tdeag Ing
g€unvng MOANG [6]: 1) n avdykn Katavonong Twv ACTIKWY CUCTNHATWY OTO
XPOVO KAl OTO XWPO, HE EUPAch KLUPLWEG OTNV evEPYELA Kal TIG VAEG, 2) n
avaykn yia €EUTVEC UTIOOOWPEG, OCULUTEPIAQUBAVOUEVWY TwV EEUTIVWYV

EVEPYELAKWY SIKTOWV Kal TwV £EUMVWY CLUOTNUATWY peTakivnong, 3) n
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avaykn yla VEEG AOTIKEG LTINPEOCIEG KAl ETULXELPNHUATLKA TIPOYPAUHATA, TIOV

oxeTidovtal ye TN yeTABAON 0€ BLWOLPA ACTIKA CLUCTAUATA.

O teploooTtePeS PBLBALOYPAPLKEG AVAPOPESG TIAPOLGLALOLY dLAPOPETIKOVG
OpLOpPOLG TNG €gumvng TOANG. OPLOPEVEG €O0TLAOUV OE OCUYKEKPLUEVOUG
tumoug TME, evw ol LTIOAOLTIEG ETILOELKVUOULV CUYKEKPIUEVEG TIPOOTITIKES
KAl TLPOKANOELG I CUYKEKPLUEVOLG ToUElG epappoyng [7]. Ot oplopot avtol
ETUKEVTPWVOVTAL KUPIWG o dlapopeTika {NTAPATA, OTIWG OTOV POAO TNG
texvoloyiag i Twv TNE [8]. H BLBAloypagikr avapopd 8, avapepetal o€
dlapopeg epunveieg tng €gumvng mMOANG, eotiddoviag ot Bepata Tou
MAnpogoplakol Tuotrhpatog (M) kat Tou ATlN. Kabwg amnoteAel €va ToAv
OoNMavTiko B€Pa, 0 opLoPOG Oev eival oe Kapia mepimTwon €MAPKNG Kat
UTIAPXOoLV TIOAAA {NTAPATA Ta oToia PMoPoLV va EETACTOVV Kal arno AAAEG
HeEAETEG. TTov lMivaka T mapovoidadovtal JEPLKOL OPLOPOL avagopLka Pe TNV

g€umvn TOAn,.

J0ppwva Pe TNV avackomnon Twv dlapopwyv OpLopwv aivetat OTL o
OpLOPOG TNG €gumvng TOANG eival TOAD YEVIKOG OCOV agopd TOUG
HNXavikoUG, TOUG EPEVVNTEC KAl TOUG TOAITEG, WG TeALKOL Xpnoteg,. Kdbe
pia amo TIG LTIAPXOUOEG HPEAETEG €XEL OWOEL €PPAON OE OLAPOPETIKEG
TITUXEG TNG €€umvng TMOANG Kal GUVETWG, N afloAdynon tng kadiotatal wg
pla oAU mepimAokn epyacia. Agdopevou OTL KABe TIOAN €xEL EexwpLloTa
dLoKNTLKA, OLKOVOULKA, KOWVWVLKA XAPAKTNELOTIKA Kal BETEL dLaPOPETIKES
TMPOTEPALOTNTEG, €ival OVOKOAO va OpLOTEL €va TUTOTIOLNPEVO Kal
YEVIKELUPEVO OLOTNUA TIOL VA AYOPA TA TOAAATAA XAPAKTNPLOTIKA TWV
noAewv. Emiong, AapBdvovtag umoyn Toug 0pLOPOUG, Eival TIPOTLHOTEPO va
dlatnpnBoLV oL vpLoTapeveg doPeS WG N Bdon TS cLUAANYNG TNG OEAg Kat
va avabewpnbouv kamoleg Olaitepeg KaATnyopieg kKABe MOANG BAcel Twv
TIPOOTITIKWY, TWV TPOTEPALOTATWY Kal TOU TIEPLEXOUEVOL TOUG. Idlaitepn
eugpaon divetal otn xpnon twv TME og dnuooteg umodoPEG Kal UTINPEGIEG,
OTNV EVOWHATWON dLaPOPETIKWY cLOTNUATWY oXedLaopol Kal EPapUoyng,
oTnNV KaBoALKN cuvepyacia yla aoTikr avamtuén, oTnv auTovopdia wg mpog
TN ANYn ano@dcswy, 0Tn CUPPETOXLKN dlaKLVBEPVNON, 0TN CLVOXN Kal TNV
gvomoinon. Zuyxpovwg, n dnULoupyLlkoTNTa, N Haénon kat n diaxeipion Twyv

TOpwV amotelolv amnapaitnteg vmodopeg pag €€umvng moAng. OAol ot
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Tapandvw TAPAYoVTIEG E€XOUV OCNUAVTILKO pOoAo yla Tn PBeAtiwon 1n¢
mowotnTag wng Kat tnv BeAtiwon IN¢ mMooTNTAC TWV dNUOCLWY
UTINPECLWYV TIPOC TOUC TIOAITEG, OL omoiol Xpelaletal Kat avtoi va eivat

g€utvol.

ZX. 2. Tnpavtikoi mapayovieg tng €§umvng moAng (SC).

Mivakag 1. Oplopol oxeTikd pe TN €vvola tng E§umvng MoAng

Ap. Oplopog

BLBA.

Avae.

[4] AvamTtuypeveg TOAELG TIOU XPNOLUOTIOLOUY €va GUVOAO TIPONYHEVWV

TeXVOAoylwy, Omwg egumva oxnpata, diktua Kvntng TnAepwviag
KalL  aolppAToug  alodnTnPeg, €EUTIVEG  OUOKEUEG  UALKOU,
EVOWHUATWHEVO  AOYLOPIKO KAl  TeXVOAoyieg  amobrkeuvong
debopévwv.

[9] Ta kOpla ZnTAMATa TWV €EUMVWV TOAEWV OXETIOVTAL PE TOUG
€Eumvoug Katoikoug¢ TNg, TNV TOLOTNTA TNG  KOLVWVIKNAG
aAAnAemibpaong, To HopPWTIKO eminedo, tnv evragn otn dnuodola
{wn, KaBwg Kat TNV avolyTr oTdcn Toug 0TOoV EVPUTEPO KOOHO.

[10] | H Bwwowun moAn eivat pla €€urvn TOAN.
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[11]

0 xwpog mou aglomotel Ti¢ TME ywa tn BeAtiwon tou BLOTLKOL
eunedov KaBwg kat tn BEATIOTN dlaxeiplon OAWV TWV PUOLKWV
TOpwY, HEow TNG €EUTVNG dlakuBEpvnong.

[12]

KaBe moAn mouv Aettoupyel €€umva Kal ival Blwotpn pmopei va eivat
gla €€uttvn TOAN.

[13]

Ot moAelwg omouv ot TME ouvbudlovtalr pe KABE avTiKeipevo,
OPXLTEKTOVLKI, QKOMA KAl HE TOUG TIOAiTEG Mpe OTOXO TNV
QVTLHETWTILON OAWV TWV OXETIKWY TEPLBAANOVTIKWY, OLKOVOULKWY
KAl KOLVWVLKWY TIPORANHATWV.

[14]

OL €€unveg MOAELG XapakTnpidovial amd €KTETAUEVN XPNon Twv
TNE wg mpog TNV €Qapyoyn TG €uPLiag 0Toug PUOLKOLG TIOPOUG
KAl TNV EVEPYELQ, TIG HETAPOPES KaL TNV KLVNTLKOTNTA, TA KTipLa, TN
dlapiwon, TNV KLBEPvNON, TNV OLKOVOUia KAl TOUG avepwToug.

[15]

‘Eva aotikd mepiBalAov Tou pmopel va BeATiwoel TNV molotnTa

{WNG TWV MOALTWY Xpnotgomotwvtag Tig TNE.

[16]

Muwa ToAn otnv omoia ot dnuodoleg umnpeoieg kat Ta diktua mov
Baci¢ovtal oe Yn@lakeg TEXVOAOYIeG yivovTal TO anoTeAeoUATIKA
TPOG OPENOG TWV ETUXELPAOEWY, TWV UTINPECLWY KAl TWV KATOIKWYV

ng.

[17]

ATIOTEAEOPATLKI EVOWHATWON avBpWIILVWY, PNPLaKWY KAl PUOLKWY
OULOTNPATWY OTOV KATAOKEVUAOUEVO XWPO WOTE VA TIPOCPEPEL Eva
Blwolpo, €unUEPOLV Kal XWPIC amoKAELOPOUG PEAAOV yld TOUQ
avepwroug.

(18]

Ta KUpPLO XAPAKTNPLOTIKA TNG €gumvng TOANG eivat n €gumvn
olKovopia, n €€utvn KLvNTIKOTNTA, TO £EUTVO TTEPLBAANOY, OL EEuTIVOL
TIoA(TEG, 0 £EuTvog TpOToG SlaBiwong kat n €gutvn dlakvBEpvnon.

[19]

Mua ToAn mou xpnotuotolel tig TrME yia va eivat mo dtadpaoctikn,
ATIOTEAEOPATIKA KAl VA €VNUEPWVEL TOULG TOAITEG yla oTIdAMOTE
dladpapaticetal.

[20]

Mia oAn Tou eTUOLWKEL va AVTIMETWTTOEL OAA Ta dnpoota {nTApata
epappofovtag Avoelg Baotopeveg otig TMNE kat og yia moAvpepr| Kat
dnuoTLkn ocuvepyaoia.

3. MPOTYMA THX EZYMNNHZ NMOAHX

Ta mpotuma amoteAolv KaBoploTika onueia yia tnv aflohoynon Twv
€CUTIVWV TIOAEWV Kal €XOLV OTOXO va GUMBAAAOULV OTNV LLOBETNON VEWVY

TEXVOAOYLWV Kal otnv dnuiovpyia plag a&lomotng Oopng yia Toug

diapopoug  AettoupyolG TNG TOANG, oupmEpLAaUBAVOUEVWY

TIOAE0OOP WYV KAl TWV EUTIELPOYVWHOVWY. KOpLlo dpapa Twv eEuTvwy TIOAEWV
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elval va TapEeXouv €va aoTLKO KEVIPO TOL PEAAOVTOG, TO omoio Ba eival
aoPaAEG, PIALKO Tipog To TePLBAANAOV Kal anodoTLko. MNa tov okomod avtoy,
OAa Ta anapaitnta Tmedia oxediddovial Kal AeLToupyolLV PEOW
EVOWHATWHEVWY LAWY, atobntnpwv kat OIkTOWyV, Tou ouvdeovtal Me
avtopartomotnuéva cvotnuata [9]. H acedAela kat n WBWTIKOTNTA TwV
dedopevwy gival ol coBapOTEPES AMALTHOELG TWV EELTIVWY TIOAEWV Yla TIC
omoieg mpemel va yivel die€odikn e€€taon. Ot KUpLEG amnattioelg Twy TIME
OTIC €€uTveg TTOAELG TiepLAapBAvoLY oToLlXeia AOYLOPLKOU/UALKOU, oTolXEla
Bdong dedopevwy Kat oToLxeia Tov TANPOYOPLAKOL cuoTHHaTog dloiknong.
MNa va mAnpolvtal Ol amaltAoslg plag €Eumvng TOANG, TpoTeivovTal
OPLOPEVEG eTKOLVWViEG Mnxavng mpog Mnxavry (Machine-to-Machine). Qg
TPOo¢ TO Bgpa auto, Ta Kupla TpoTuma avaAvovtat otnv BLBAloypagpikn
avapopd 9, evw oT1o XxAua 3 Tmapouctalovtal HEPLKEG XPMNOLUES
TIANPOYOPIEG OXETIKA PE TA MPOTLTIA TWV EEUTIVWYV TIOAEwWV. Mia amo Tig
KUPLEG AMALTACELC TWV €EUTVWY TIOAEWV AMOTEAOLV TA OCUVIOTWHEVA
TMPOTUTIA yld TNV UAomoinon TOou €upuoug OlkTLOU, Ta ormoia
katnyoplomotlovvtat w¢ €gng: HMA (NIST I0P), Evpwrn (CEN/CENELEC
M/441), lanwvia (METI), Kiva (SGCC), leppavia (BMWi E-energy program, BDI
initiative internet der Energie), Kop€a (Smart grid 2030), IEEE (P2030) kat
Microsoft (SERA) [10].

O EBvikog Opyaviopdg Mpotimwy tov Hvwpévou Baoideiov (UK National
Standard Organization - NSO) Onpocievoe pla yevikr avackomnon Twv
dleBvwy peTpwy Tou eAngdnoav yla tnv vAomoinong tTng €€umvng TMoOANg
[11]. Ol KOplEG EVOTNTEG OXETIKA PE TA AMALTOVHEVA TIPOTLTA TNG €ELTVNG
TMOANG eival ot €gng: Emumpoobeteg Ae€elg-kAeldld twv TIME, Topeig
gPapyoyng INg €gumvng TMOANG, Zntnuata tng €gumvng moOAng, Opot
opyavwong Tng mOANG, ZTOX0L TNG £€uvng TIOANG, dlaxeiplon Tov €pyou Kat
Olaxeipton Aoyloplkol KaBwG Kal TPOTELVOPEVA TPOTLTIA Yla Kabe

katnyopia [11].
OL TIPAKTIKEG TIOL aPopoLV Ta TPOTUTIA XWpiovtal o Tpia emineda [12]:
JTpatnykn eotiaon otnv kabodnynon tng dtaxeiptong tng mOAng. lNa to v

AOyw eminedo oTpaATNYIKAG €XEL ovoTabei amd tnv TEXVIKA emutpotn ISO
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268, n omoia opi¢el 100 deikteg yia TNV afloAoynon tnG MPOOdov Twv
noAewv, to TpoTuno ISO 37.120. To OUYKEKPLUEVO TPOTUTIO APOPd TLG
KOWVOTNTEG PBLWOLUNG avamTuéng, OCULUTEPIAAPBAVOUEVWY TWV OEIKTWV
anodoong Twy LTINPECLWY TNG TTOANG Kal TNG TIotoTnTag ¢wng. MoAAEG eival
Ol TIOAELG TOUL TEIVOUV TPOC TNV LIOBETNON TWV TPOTUTIWYV auvTwyv. H
Maykoopla Emtponn yla ta Agdopéva tng MoAng (World Council on City
Data - WCCD) €xel KaTaBdAel TPOOTMABELEC yla TNV Tpowenon Twv

TIPOTUTIWYV KAl TNV €vBAppuLVON TWV TOAEWYV va TA EPAPHOCOUV.

MpopnBela kat Siaxeipton Twv €pywv Kal Twv OpactnploTATWV TNG
€Eumvng MOANG e eotiaon otnv dladikaoia:

To IvotitovTo HAekTpoAoywyv kat HAektpovikwv Mnxavikwyv (Institute of
Electrical and Electronics Engineers - IEEE) toviZel tn {wTIKN onuacia tou
ATl otig €€umveg TOAelG . O opyaviopog €xel KATABAAEL UTIEPOYKES
TPooTABELEG yla TNV avantu€n tou mpotutov IEEE P2413, mouv oxetideTal
HE TNV LTApPEN CUYKEKPLUEVNG APXLTEKTOVLKNG yia To AT, TOX0G Tou eivat
va  TIApEXEL  €va  OPXLTEKTOVIKO  TAaiclo  mpowébnong  Ing
dlaAeLlTOLPYIKOTNTAG, TNG OLVEPYACIAC TWV CUCTNHATWY, TNG AELTOVPYIKAG

OoLHPBATOTNTAG TOUG KAl TNG OPYAVIKAG av€énong Tng ayopag tou Atrl.

To TeXVIKO €minmedo eMIKEVIPWONKE 0€ AETTOUEPELEG XAUNAOL E€TULEOOL
yla Tn Xpnon TeXVOAOYLWV OTIC £EUTIVEG TIOAELG, OL OTtoieg uTieEpRaivouy Ta
npotuna tou IEEE: H emtpomny ISO JTCT1 €xeL Onulovpynosl xpnotpa

€YYPAYPA TIOL APOPOLV TO TEXVLKO eminedo.

Ouolwdeg amoTteAeopa TNG HPEAETNG TWV MPOTUTWY TNG €€umvng TOANG,
antoteAei TO yeyovog OTL efehiooovtal pe ypnyopo pubuod Kal vea
TpooxedLa, mpoTuma Kat mAaiola Bpiokovtal eite umod avantuén eite vmod
okeyn. Xpelddetal, OPwe, va yivel akoun peyalltepn €peuva, dedopevng
TNG TOLKIALAG TwV BEPATWY TIOU APOPOULV €VVOLEG TNG €Eumvng TOANG, oL
OTIoleEG KupaivovTal amod KOWWVIKEG €wG OLOIKNTIKEG, yld TNV Tapoxn
dLapopwyv evepyelakwv vmodopwv. Meydleg mpoomnabeleg kataBailovtal,
akopn, yta va Avbolv coBapd {ntnuata, omwe n acpdAela kat n aglomotia

TOU OIKTUOU OXETIKA PE TNV LOLWTIKOTNTA TWV ATOPWV.
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standards

T — IEEE 802.15.1 (which used by Bluetooth)
IEEE Standards
Solutions: — —
- - facilitati wer short-ran; ]oT
standardizing the ‘ mng

| physical (PHY) and operation, i.e., II-IEOCQ 15 4(“hxie
medmum access
control (MAC)
layers | IEEE 802.15.11 (which used by Wi-Fi)

IETF Standards IETFROLL (facilitating routing in low-povwer
' network)

Solutions:
| above the wire/link
and below the t to capillary MOM_ ie  IETF
application ' oWPAN (ull:bhshn;n a gateway to
ternet

2x. 3. MNpdtuna tng €gumvng OANG.

4. BAZIKES MPOKAHZEIX

Kabwg to B¢pa tng €&umvng mOANG AapBdavel OAO Kal TEPLOCOTEPN

BapuTnTa KAt €etdlovtal oL dLAPopPeC TTUXEG TOU, LUTAPXOLV KATIOLES

OOBaPEC TPOKANCELG TIOU QAMOPOULV TNV ULAOTIOLNGK TOU. X€ QUTNV TNV

evoTnTa e€eTadovtal Ta 1o Kpiowpa ZnTruata Tov ev AOyw BEPATog.
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Mia and TIg¢ peyaAbTEPEG TPOKANCELG TNG €ELTVNG TIOANG amoTeAEL
TO {NTNUa TNG acPAAElag OTov KUPBEPVOXWPO, KATA TO OToio ol
XAKEP KAl Ol KULPBEPVOEYKANUATIEG €XOuv TPOCPRacn OTLG
NAEKTPOVIKEG OULOKEULEG TOL eival ouvdedepeveg oto dLadikTuvo
KaBwg Kal OTIC EEUTIVEG AOTIKEG UTIOOOUES Kal umtopoLV va aAAdlouv

0,TL IAnpowopieg BEAouv [13].

Ta vypnAda kOoTn ywa TOV OXedLAOPO, TNV ULAoToiNon Kat Tnv
Aeltouvpyia Twv unodopwv plag €gumvng MOANG o OnUOQLAE(G
TIOAELC avd Tov KOOUO ouvioTouv €va wolaitepa kpiolpgo ¢ntnua, he
KOPLO TPOBANUA TOV TPOTIO XOPNYNOoNG TNG amatToUPeEVNG EMEVOLONG
[14].

‘Eva akopn B€pa mou mpemel va AuBel agopd Ta anovepa Twv MOAEWV

Kat tnv avdykn yla olyxpova OLCTHPATA QavTLHETWIIoONG TNg
pumavong pe TALTOXPOVN THPNON Twv uvynAwv Tpodlaypagwy. H

ouvexng TANBuoplaKN avgnon OTIG €EUTvEG TIOAELG €ival €va



ETUMPOO0OETO coBapo MPORANUA Tov eTdeLVWVEL TNV Kataotaon [15].

e Mia AAAn onpavtikn TPOKANON Tou Onulovpyeital oTIC €EUTVES
TOAELG €ival n onuavTtikn peiwon Tou €pyatikol SuvaplkoL Kat n
eCaAepn TOAAWYV eukalplwy epyaciag. Avutd to {NTnUa, €av dev
QVTIMETWTILOTEL PE TOV KATAAANAO TpOTO, e€ivat mbavov va

TIPOKAAEOEL HEYAAEG KOLVWVIKEG KAl AvOPWTILOTIKES Kpioelg [16].

e AOYW TNG €€AMAWONG TWV TIOAEWV O€ TIOAAA YEWYpPAPLKA onueia, ot
€Eumveg TIOAELG, TWV OTOoiWV O0TOX0G €ival n BeATiwaon Tov BLOTLKOL
emunedov, odnynoav oe amotoun avfnon Tou TANBLOPOL TWV
ALYOTEPO TIPOVOULOLXWYV TEPLOXWV (TtIoL 6EV avrkav oTnv Katnyopia
TWV €EUTIVWV TIOAEWV) Kal o TIANBUOULAOKEG METAKIVAOELG OTLG
€€unveg MOAELG, Ye amoTeAeopa va dnuioupynboulyv vea TOALTIOPIKA
TMPOBAAUATA KAl avdyKn €MEKTAONG TWV EYKATAOTACEWV Kal TWV

LTIOd O WV.

e Anapaitntn nmpoimobeon yla pia EuTvN TMOAN, EKTOG TWV UTIOOOHWYV
ETKOLVWVIAG Kal Twv TeXVoAoylwy, amoteAei n vmapn efumvwv
TIOALTWY, YEYOVOG TIOU ATALTEL OUYKEKPLUEVEG TIOALTIOTIKEG,

KOLVWVIKEG Kal EKTIALOEVTIKEG Tipooeyyioelg [17].

e AAAEG ONUAVTIKEG TPOKANCELG TWV €EUTVWY TIOAEWV evdEXETAL va
TePIAAUBAVOLY «AETITOPEPEIG KAVOVIOHOUG», «OLOTAKTIKOTNTA Kal
anpobupia  Twv  TOAITWY va  ACTLKOTIONOOUV»,  «KPATLKN
XPNHATOd0TNON Kal EMLXELPNHATIKA TPOYPAUHATA» KAl «avATTLEn
€EuTIVWV LTIOSOPWV» TIOVL OXETIZovVTaL YE TOPEIG OTWGE N EVEPYELQ, TO

vepd Kal Ta oLOTAPATA HETAPOPAG [15].
A. MpokANRoeLg TOov cuoTUatog evépyelag otnv E§unvn MoOAn

H evBuvn yla tnv evepyela kat To meptBariov av€avetal pali ye tnv taxeia
avgnon TOu aoTIKOU TANBUOPOL Kal KAvel TIGC TOAELG va €pyovtal
QVTLUETWTEG PE SLapopeg TPOKANOELS. EMopEvwg, Kpivetal amapaitntn n

dlaxeiplon Twv BLWOLPWY TIOAEWV Kdl O ATMOTEAEOHATLIKOC EANEYXOG TWV
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TIOPWYV, CLUTIEPIAAUBAVOPEVWY TWV LTIOSOPWV Kal Ttng evepyelag [18]. H
EVEPYELQ, WG Mia amd TG €&l Baoclkeg dopeg TNG €Eumvng TOANG, €XEL
{WTIKO Kal avau@loBntnTo POAO KAl TIPETMEL VA AVTIPHETWTUOTEL ME
ocoBapotnta. AEilel va onuelwBel OTL N evoTNTA AUTN €XEL SLAPBPWTLKO Kal
BepeAlwdn polo otnv enitevgn Twv dLAPopwyv OTOXWV TNG £EuTVNG TIOANG
KOl OUVETIWG, KATEXEL TpWTAPXIKN B€on. H afloAoynon tng €vEPYELAKNG
anodoong 6cov aPopd TNV AcTLKOTOINCN UMopEel va xwpLotei og d0O KUPLEQ
katnyopieg: (1) aglohoynon tng amodoong TOU ACTIKOU GUOTHHUATOCG Kal
BeATLOTOTOINGON TOL Yla ATIOTEAEOUATIKA TIAPOXA €VEPyELAg Kal (2) peTpa
anodoong Tou acTikoL oxedLaopou e OKOTIO TN Peiwan {NTnong evepyeLag
[18]. Qotdo0, oL TEXVOAOYIKEG £EENIEELG TWV TEAEVTAIWY dEKAETIWY €XOLV
UTIOBAAEL TO €VEPYELAKO OLOTNUA OE TEPAOTIEG aAAayeg, amMo Tnv
avadldpbpwon €wg TNV WOLWTIKOTOINON, TNV TAPOULCIa KATAVEUNHEVWY
napaywywv (Distributed Generations - DGs), &IKTOWV HIKPAG KAipakag
(Microgrids - MGs), sugpur) biktua (Smart Grids - SGs), evepyelakolg
KOPBoug (energy hubs), K.ATt. Katd elpwvikn cOuTTwon, OAa avtd ta B€pata
anoteAOUV amo POva TOUG OPLOPEVEG aATO TIG TPOUTIOOECELS TWV EELTIVWV
MOAewyv, pe amnoteleopya tnv OlevkoAlvuvon 1n¢  Oladikaciag. Ot
ONUAVTLKOTEPEG TIPOKANCELG OXETIKA UE TOV EVEPYELAKO TOHEQ, OL OTOIEQ
Katd kdmolo Ttpoémo PBacidovial ota onuePLVA OLOTAPATA EVEPYELAG,

avtigeTwmidovtal we €€Ng:

e H emloyn kKatdAAnAwv oxediwv Kal apXLTEKTOVIKNG TWV KTIplwy
dladpapaticel BepeAlwdn polo, kabwe amoteAolv Baclka oTolXeia
oTnv €€umvn TMOAN AOYyWw TNG GNUAVTIKAG OUVELOPOPAG TOUG, TIOL €ivat

TePiMou Tavw amno 1o 40% Tng Katavalwong evepyetag [18].

e AKOUN pia onpavtikn TPOKANon eivat n avaykn peiwong Ing
TMEPLBAANOVTIKAG pUTIAVONG KAl XPAONG EVAAAGKTIKWY HOPPWV
EVEPYELAC N avavewolpwy mnywv evepyelag (AlME), oL omoieg o€
TIOAAEG TIEPIMTWOELG HEV CUPPEPOUV OLKOVOULKA TOUG HN KPATLKOUG
popeiG. XTI Hvwpeveg MMoAlteieg, ekTwpatal OTL N KAtavaAwon
evépyelag anod AlME Ba avéABel ota 4,5 TETPAKIG eKATOUPLPLa Btu
€WwG TO 2040, ek Twv omoiwv to 39% Kal To 7,5% Ba mpogpyovTal amno
avepoyevvntpleg (A/IN kat @wTtoPBoAtaikeg (P/B) yevvATpleg,
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avtiotolxa [19]. H aotabng ¢lon avtwv Twv Tnywv B€TeL TNV
TIPOKANGN OTOV TPOYPAUHATIONO TOU EVEPYELAKOU OCULOTNHATOG vad

Tapapeivel agloTLoTO Kal OLKOVOULKO.

IGlaitepn mpoOkAnon amotelAei, emniong, n opbr Kat OAOKANPWHEVN
dlaxeiplon OAwWV Twv TNYWV EVEPYELAG, CUPTIEPIAQUBAVOUEVWY TNG
NAEKTPLKNG, TNG BEPUIKNAG Kal AAAWV TUTIWV EVEPYELAG Kal N XpHon
TWV KAataAAnAwv epyaleiwv kat e€omAlopov. YnevOupuidetat otL ta
OAOKANPWUEVA €VEPYELAKA OLOTAHATA, I Ol €veEPyELaKOl KOpBoL,
Bpiokovtal akopn oe mpwipa otadia oxedlacpou, Aettovpyiag Kat

vAotoinong.

Ol avaveWwOolPEG TINYEG EVEPYELAG KAL N CLPTIAPAYWY NAEKTPLOPOL
Kalt Beppotntag (XMHO) xpnoilyomolovvtal otnv €Eutvn TIOAN amo
KOLVOU, HJE OTOXO TNV TAPOXA TNG amatTtoUPEVNS EVEPYELAG YA
OLKLAOKOUG Kal TPLTOYEVELG okomoUg. H mapovca dopn Twv SiIKTLWYV
dlavoung xapnAng taong (LV) eivat avemapknig yla tThv Tautoxpovn
€YKATAOTAON KAl AELTOLPYIA TWV AVAVEWGCLHWY TINYWYV EVEPYELAC ATIO
®/B povadeg, otabuoug AlOALKNG evEpyelag Kal cvotnuata ZMNHO
(onwg oL dlepyacieg ovpmapaywyng) N and  ovoTnuarta
ouPTIAPAYWYNS  WYUENG, nNAEKTpLOPoOL Kal Begppotntag (Onwg
dlepyaoieqg Tpumapaywyng) kat amd plug-in uBpLdIKA nAekTpiKd
oxnuata (PHEV) [20].

2TIG €EUTIVEG TIOAELG EPPAVIOVTAL VEEG EVVOLEG,

mou dnAwvouv TNV evomoinon SLaPoPETIKWY CUCTNUATWY yla TNV
KAALYN TWV avaykwyv Twv ToALTwyY. Mia and auteg TiIg €vvoleg eivat
To NEXUS, TO omoio opideTal wg pla mpoogyyLon mov akoAouvBei pla
dlapBpwTikr dopn ylwa TOV EVTOMIOPO Kat tnv afloAoynon Twv
OLKOVOULKWY CLUHBLBAcHwWY 0T XPron Tou vepol yla TNV mapaywyn
TPOPiPWY Kat evépyelag, Xwpig va dtakuBeletal n Biwowpotnta [21].
H aopaleia tou NEXUS eivat pia amd TIG TLO aAMALTNTIKEG
TIPOKANCELG Kal Ta {nTAPATa OXETIKA pPe TOV OXeEdLAOUO, TOV

TIPOYPAUKATIONO Kal TNV AeLToupyia Touv Ba TPEMEL va YeAeTnBoLV



Kat va avaAuBouv die€odika.

e Ol PUOLKEG KATAOTPOYPEG Kal oL Tpagelg doAlopBopag eivat omavieg
Kal ampoOBAETTEG TEPLUMTWOELS HPE KATAOTPOWPIKEG OUVETIELEG Kal
HTIOPOULV va TIPOKAAECOUV COBAPES (NULEG OE EVEPYELAKESG UTIOOOUES
Kal cvotnuata. H avaykn va 600ei mpoooxn o€ AUTEG TIG EMLIAMLEG
KATAOTACELG 0dyNoE OTNV EL0AywWYN Plag veag €vvolag, YVWOoTAG WG
avleKTIKOTNTA TOou OLKTUOU evepyelag, n ormoia OdnAwvel TNV
lkavotnTa avakapyng amd cuvexeiG OUOKOALEC Kal Tnv lkavotnta
avtoBepaneiag [22, 23]. AvadelkvieTal, €miong, n KAvoOTNTA TWV
LUTIAPXOVTWY  SIKTOWV KAl OUCTNUATWY va TPoBRAETOLY, va
TipooappodovTal Kat va S1opBwvouy ypryopa eva TETolo cuuBav [24].
Y€ YEVIKEG YPAUHEG, N avBekTIKOTNTA TEpLAauBdvel €va oLVOAO
duvatoTATwy TOU KABLOTOUV TO €EVEPYELAKO oLOTNPA KAvO va
Eemepaoel HUOKOAEG Kal ATPOBAETTEG KATAOTACELG PUE TNV EAAXLOTN
{nuwa, va avtigeTwriioel €€alpeTikd avtifoe¢ ouvOnKeg kai va
ETULOTPEYEL YPNYOPA OTNV KAVOVLKI TOU KATAOTAON. XTLG €EUTIVEQ
TIOAELG, N CUYKEKPLUEVN €vvola Kal N onuacia tng Katexouvv omnovdaia
Beon. EWdikotEpa, peyalo evdlagepov mapouotddel n eVOWPATWON
OlaPOPETIKWY EVEPYELOKWY OCUCTNUATWY KAl N ongacia 1tng
BlwolpoTNTAG TOUG  €vaVTL TOWKIAWV  QUOLKWV 1 AAAwv
KATAOTPOPLKWY YeYovoTwY. Emopévwg, anoteAel wTIkAG onuaciag
N avaAvon Twv cuvenNKWVY Kal N TapoX OLKOVOULKWY Kal TIPAKTIKWV

AVDCEWV Yla TO CUYKEKPLUEVO BEpa.

ErunpooBetwg, €pooov oL €Eumveg TOAELG €ival gu@ueig, pmopolLV va
avTIgeETWICOUV OAEG TIG TPOKANGCELG Tov BeTeL TO €Eumvo OIKTLO OTOV

EVEPYELAKO TOPEA. MEPLKECG Ao TIG TILO ONUAVTLKEG TPOKANGCELG €ival ol

e€ng:

e H epappoyn cuvoTnudTwy PETPNONG Kal TapakoAovubnong twv
e€umvwy OIKTOWV amattel OnUavTiko apxlko KePAAAlo otnv
TNAETUKOWVWVLAKN vLTodopr) Kabwg kat emevdluoelg yla Tnv
avTIKATAOTAON TOU PETPNTLKOU €EOTIALOPOL PE VEO, O omoiog Ba

EVNUEPWVETAL avd KaAmola Xpovla.
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H dwapLAagn tng aoc@dAelag twv d6edopévwy ota cvothuata
HETPNONG, TapakoAoLBNONG Kal HPETAPOPAG TOUG Kal OTLG

avTaAAay£G OLKOVOULKWY dedopgvwy [25].

e H avdykn ekmnaidbevong Twv TMOAITWY OXETIKA HYE TOV TPOTO
XPNONG OPLOPEVWY AELTOLPYLWY TOou €E&utvou OIKTLOU, OTWG
mpoypdupata amdkplong Zntnong Kat gexwplotovg Saopoug
TIgoAoynong [26].

e H autopatomoinon Tou cLUOTAPATOG dlavoung Kal yeTagopdag [27].

e Ta NAeKTPLKA OXAHUATA KAL OL €PAPUOYEC TOUG (SLAPOPETIKES
OTPATNYLKEG QOPTLONG KAl amogopTiong), N Lkavotntd Toug va
XPNOLUOTIolo0VTAL WG OCLOTHHATA amoBnKELONG EVEPYELAG, N
BeAtiotn B€on otdBuevong Toug, n petapopd dedopevwy Kat n
KATAAANAN JOVTEAOTIOINON TOUG WG KN YPAUHLIKA popTia [28].

e H eotiaon otn Xxprnon Twv aAvavewolywyv TNYWV EVEPYELAG, OL
omoieg AOyw TNG AoTATNG KAl anpoBAETTNG PUONG TOUG EVEXOLV
KIvdUVoug w¢ Tpog TN AeLtoupyia, Tov EAeyX0 Kal Tov oxedlacuo
TOU EVEPYELAKOU CLOTNHATOG: CULVETWG, KPLVETAL amapaitntn n
g@apyoyn KataAAnAwv Kat Loxupwv PeBOdwv povtelomoinong
™NG apBeBatdotntag. OL apvNTIKEG ETUTMTWOELG TWV TINYWYV UTIOPOUV
va TEPLOPLOTOUV PECW TNG TAPAKOAOLONONG OE TPAYHATLKO
XPOVO Kal TNG £PAPHOYNG AMOTEAECHATLIKWY CTPATNYLKWY yla TNV

amnoBrKevon tng evépyelag [29].

e H avgnon twv vBpldikwyv dikTuwv AC/DC, n omoia amattel tnv
avamtuén Kar TNV €@appoyn KataAAnAwv TPOTUTIWV OTOUG
dlapopoug Topeig oxediaopovu, Aeltoupyiag, acpaAlelag Kat

eAEYYOUL.
5. KOPY®AIEX ESYTINES MOAEIX

Mia amd TIG TO onPavTlKeEG PeAETEG SLEENXON amo TOV HLKPOIOTOTOTO
«Smart City Governments» [30], katd tnv omoia To Eden Strategy Institute kat
To ONG&ONG (OXD) katetafav Ti¢ 50 Kopugpaieg KLUBePVNOELS EEUTIVWV
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TOAewv og 140 MOAeLg avd Tov KOopo. Ta Kupla KpLTnpLa TnG HEAETNG ATAV:
NYETIKA KAvOTNTa, Opapa, TPoUToOAOYIoPOG, Tpoypauuata oTnpPLENG,
OLKOVOULKA KPLTAPLD, TIOALTIKEG, AVOPWTIOKEVIPLKOTNTA, OLKOOLOTHUATA,
T(PONYOUHEVEG €TULOOOELG Kal OuvaTOTNTA-ETOLHOTNTA TPOCAPHOYNG OTLC
veeg efelifelg. Bdoel avutng tng €peuvvag, ol 10 Kopuaieg TMOAELG OTOV
KOopo givat ot: Aovdivo, Ziykamolpn, ZeoVA, Néa Yopkn, EAoivkl, Movtpeah,
Bootwvn, MeABoULpvn, BapkeAwvn Kat Taykdn. AAa €peLVNTIKA KEVTPA KAl
LvoTLTOUTA £X0LV avadeifel kal autd TIG €EUTIVEG TIOAELG Ao OAO TOV KOGHO
HE OXETIKA TapoOpOla KPLTAPLA KAl €XOLV eTonuavel oxedov Tig idleg
TIOAELG, YE pla pkpn diagopa otnv katdatagn. Na napadelypa, n Bismart
Company mapouciace TIG 7 Kopu@aieg €€umveg TOAELS TtayKoopuiwg: Nea
Yopkn, Xiykamoupn, Aovdivo, BapkeAwvn, ‘Oolo, Topdvto kat Tokio [31].
Qotooo, oL ekBeoelg Tou lvotitovTtou Gigabit mapoucidalouvv aAAayeg,
katatacoovtag Tig 10 Kopuaieg TOAELG OTOV KOOPO WG €€NG: Nea Yopkn,
Aovbivo, Mapiol, Toklo, PEklaBlk, iykarmovpn, XeoUA, Topovto, Xovyk
Kovyk kat Auyotepvtap [32].

6. OAIKO2 XAPTHzZ I'l|A THN EZYTNO[MOIHZH

Itnv BBAoypagplkn avagopda 33, n efumvormoinon xwpiotnke oe Tpia
enineda: macro, mezzo kat micro. To eminmedo macro TmepLAaupavel
OTPATNYLIKOUG Kal SLETULOTNHOVLKOUG TIOPOLG: TO eMinedo mezzo agpopd tnv
EQAPUOYN OTPATNYLKAG KAl TNV E€KUETAAAELON TWV POPEWYV, EVW TO
eninedo micro apopd TI¢ Sldpopeg TeXVOAoyieg. Ta mapanavw emnineda
aVvTLOTOLXOUV OTa TEVTE KUpLa otadla Tov povieAov Tn¢ e€umvng TOANG, Ta
omoia mepltAauBdvouv TNV OTPATNYLKA, TNV OLlETLOTNUOVIKOTNTA, TNV

EKUETAANAELON, TOV 0OLKO XAPTN Kal TNV TEXVOAOYia.

Eniong, n BiBAloypagikn avapopd 34, wg CUPTANPWUATLKN epyacia, €XEL
Xwpioel tnv avamtugn tng weag tng €€umnvng MOANG O€ OKTW QPACELS:
oxedlaopog, KablEpwon TNG 7ATNONG, KABLEPWON TWV UTINPECLWY,
KaBlEpwon Twv CLUOKELWY, KaBLEpwan TNG TEXVoAoyiag, oxedlaopog Kat

pLOPLON TOL 001KOL XapTn Kat otddlo mapakoAovdnong.

Y€ YEVIKEC YPAUUEG, UTIAPXOLV TEOOEPA PBactkd otddla woTe va yivouv ol

MOAelg €€umveg, umoAoyidovtag TNV €uPuia TWV TOAEWV WG TPOG Ta
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e€ng[35]:

e  MdpkeTlvyk: Evnuépwon kal mapouciacn Twv XapakTnPLoTIKWY Kat
TWV anattnoewyv Ing €€umvng MOANG OTA €vOlAPEPOPEVA PEPN KaL
OTOUG TIOAITEG. Xe auTO TO OTAdLO PBpiokovtal TOAELS OTWG N

dpavkpoupTn.

e Aoklpeg: YAomoinon ©&okipgaotikwy oxediwv oto mAaiclo Tov
EVPLOLGC OXeOLAOPOL Pe OKOTO Tn dnuloupyia opatng €LkoOvag. Xe

auTo to otddlo Bpiokovtal MOAELG OTIWG TO BepoAivo.

e KaBetomoinon: OAokAnpwpevo ovotnua Olaxeipong ywa TNV
enitevén Ttou oxediov efumvomoinong Twv TOAEwv. To

Aou&epBolpyo anoteAel MapAdELYPa AVTWY TWV TIOAEWV.

e [IAat@oppa: ZTnv TeEAIKN PAocn, dnuioupyeital pia OAOKANPwWHEVN
nAat@opPa  ywa  evomolnuéva ovothuata  diaxeipong, Tou
XPNOLPOTIOLOUV OAOULG TOUG PNXAVLOUOUG, HE OKOTIO TNV ETTELEN TWV
OTOXWV Mlag €umvng moAng. To Aovdivo kat n Néa Yopkn eival

napadeiypyata mMOAEwWY TIOL AVKOLYV GE AUTHV TNV Katnyoplia.

Oa TpETEL va ToVLoTEL OTL 0 00LKOG XAPTNG yla TNV €miteven tng €€umvng
nmoAng 6ev eivar povadikog kat diagpepel avaloya pe TG dlaitepeq

OLVONKEG TNG Kolvwviag Kal Tnv Tonobeoia KABe TIOANG.
7. XYZHTH>H

H 0€a tng wbavikng moAng eivat tnv idla otyun apgionun kat cagng. Ot
avlpwrol  emiBupolv  va amoBdalovv OAa TA TPOPBAARUATA  TIOV
avTigeTwidovv oTnV Kowwvikn wn. daivetal 0tL n eloaywyn tTng d€ag
NG €€umvng TOANG, TOUAAQXLOTOV KATA PUOLKO TPOTIO, Elval Pla poomndbeta
yla tnv e€ao@dlion peyahlTepng eunuepiag kat BeAtiwong Touv PLOTLKOV
emunedov oto mAaiolo emnitevéng tng davikng moANG. To BAclko EpwTnUQ,
OPwg, eivatl av n d€a tng €€umvng MOANG ouvddel pe TNV WOEa NG Oavikng

TIOANG.

Y€ autn TN HPEAETN, yiveTal MPooTAdEeld €L0AYWYNG OPLOPEVWY BACLKWV
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EVVOLWV KOl OPLOPWYV OXETIKA HE TIC €Eumveg TOAELG, Pdoel 1N¢
BiBAloypapiag kat  Twv  dlapopeTiKwY  gpeuvwy. EmumpooBeTwg,
TepLypAgovTal avaAluTikd oL KUPLEG TIPOKANCELG Kal OPLOPEVA amapaitnta
otadia ywa TNV LAomoinon TNG 6€ag avtng. Mapd TG TOALAPLOYES
TIPONYOUUEVEG TPOOTIABELEG, XPelddeTal TOAUG XPOVOG akoupn yla Tnv
EMiTELEN TWV TIOAAATIAWY OTOXWV TIoL BETovTal. OpLOPEVEG EPAPHOCLUEG
OTPATNYLKEG VLA TNV AVTIYETWTILON AVTOL ToL {NTAPATOG TEPLAAUBAVOLY TN
XPNON CLCTNUATWY JLadLKTUOV LYNANG TaXLTNTAG, KATAAANAWY TIPOTUTWY
Kal OAOKANPWHEVWY EVEPYELAKWY OLOTNUATWY, €EUTIVEC KULPBEPVNOELG,
avTaywVLOTLKN olkovopia, dlagdvela oTIG XPNHUATOOLKOVOULKEG CUVAAAQYEQ
Kat acpalela twv dedopevwy. Qotdoo, amapaitntn uvmodoun ywa TNV

omap€n eEuMvwyY TIOAEWV gival oL €EUTIVOL TIOALTEG.
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management MAnpopopLako (IATE), Term Reference: IN. F'apidn - M. AgAnytavvakn,
information Yvotnua Awoiknong | Zoyxpovo Ae€iko MNMAnpopopikng, oeA. 345, s.v.

system (MIS)

marketing HAPKETLVYK Word Reference,
https://www.wordreference.com/engr/marketing

material UVALKO Word Reference,
https://www.wordreference.com/engr/material

mechanism HNXAVIOPOG Stavropoylos D.N. (2012). Oxford English- Greek learner's
dictionary. Oxford: Oxford University Press.

meter HETPW Word Reference,
https://www.wordreference.com/engr/meter

mobile KLVNTOG Word Reference,
https://www.wordreference.com/engr/mobile

multidisciplinarity | dietuotnuovikotnt | (IATE), Term Reference: Dec. 92/273/EEC OJ L 141/92

a p.19
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natural (PUOLKOG Stavropoylos D.N. (2012). Oxford English- Greek learner's
dictionary. Oxford: Oxford University Press.

network oikTLo (IATE), Term Reference: N.Ntoko6mouvAog,Etoaywyn otnv
HAektpikn Olkovopia,@ec/vikn 1983,AM0O

non-linear HN YPAUULKOG (IATE), Term Reference: OMAAA-I . KATZAPAKHX -
EAETO (EAAnvikR ETtaipeia Opoloyiag)

photovoltaic (PWTOBOATAIKOG (IATE), Term Reference: O.T.E.

pollutant puTIOQ (IATE), Term Reference: 0dnyia 2008/50/EK yia tnv
TIOLOTNTA TOU ATHOCPALPLKOL agpa Kat Kabapdtepo
agpa yla tnv Evpwrn, CELEX:32008L0050/EL

pollution puTavon Stavropoylos D.N. (2012). Oxford English- Greek learner's
dictionary. Oxford: Oxford University Press.

power generation | povada napaywyng | https://www.linguee.com/english-

unit EVEPYELQAG greek/search?source=auto&query=power+generation+un
it

power system EVEPYELAKO (IATE), Term Reference: EAETO/ZuAAoyikd MéNog

oboTNUa MOTO (Méviun Opdada TnAemukolvwviakng OpoAoyiag) -

OMAAA-KATZAPAKHX

renewable avavewolyog Stavropoylos D.N. (2012). Oxford English- Greek learner's
dictionary. Oxford: Oxford University Press.

resiliency aveeKTIKOTNTA (IATE), Term Reference: ANAKOINQZH THX EMITPOMHX
MPOX TO EYPQIMAIKO KOINOBOYAIO, TO SYMBOYAIO,
THN EYPQMNAIKH OIKONOMIKH KAI KOINQNIKH
EMITPOMH KAI THN ENITPOMH TQN MEPIGEPEIQN
Yx€610 dpdAoNng yla TIG cLVEPYELEG HETAED TNG KN
OTPATLWTLKNAG, TNG APUVTIKAG KAl TNG dLaoTNULKAG
Blopnxaviag

resource TopoL Stavropoylos D.N. (2012). Oxford English- Greek learner's
dictionary. Oxford: Oxford University Press.

sensor aolntnpag (IATE), Term Reference: O.T.E

smartization e€umvoroinon https://www.euro2day.gr/news/economy/article/21401

34/to-stoihhma-ton-320-ekat-gia-exypnes-poleis-sthn-
e.html
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smart city

€€umvn TIOAN

(IATE), Term Reference: Let's speak sustainable
construction, Multilingual Glossary

Joint publication of the European Economic and Social
Committee, the Architects' Council of Europe and the
European Concrete Platform, 2011

smart grid (SG)

eupueg SikTuo

(IATE), Term Reference: Ztavpou, Zwtnpng. Metdpaon
0TO ELPULEG NAEKTPLKO dikTLO KaL dLaxeiplon TG
ZnTtNong NAeKTpLKNG evépyelag (AtmAwpaTtikn Epyacia.
EMIM, ZxoAn HAekTpoAOYywV Mnxavikwy Kat Mnxavikwy
YnoAoylotwy. Top€ag Zvotnudatwy Metdadoong
MAnpowopiag kat Texvoloyiag YAlkwv). ABrva,
lavouapiog 2015. AtaBeaotpo amnod:
http://dspace.lib.ntua.gr/handle/123456789/41311
[22.9.2015]

society

Kowvwvia

Stavropoylos D.N. (2012). Oxford English- Greek learner's
dictionary. Oxford: Oxford University Press.

software

AOYLOULKO

Word Reference,
https://www.wordreference.com/engr/software

source

Tinyn

Stavropoylos D.N. (2012). Oxford English- Greek learner's
dictionary. Oxford: Oxford University Press.

stakeholder

evolapepopuevo
HEPOG

(IATE), Term Reference: EFTTPA®O EPIFAZIAY TQN
YMHPEZIQN THX EMITPOMNHX AIABOYAEYZH ME TA
ENAIA®EPOMENA MEPH - ZYNOMITIKH EKOEXH [..] mou
ouvodevel To eyypago ANAKOINQZH THX ENITPOMHZ
MPOX TO EYPQIAIKO KOINOBOYAIO KAI TO
2YMBOYAIO Evpwmnaiko ox€d1o yla Tnv KatanoAEPnon
TOU Kapkivou

sustainability

Blwolotnta

Stavropoylos D.N. (2012). Oxford English- Greek learner's
dictionary. Oxford: Oxford University Press.

system

oboTNUa

Stavropoylos D.N. (2012). Oxford English- Greek learner's
dictionary. Oxford: Oxford University Press.

tariff

daopog

2TAMEAOZ, X, XATZHMANQAH, A, & MIMAAOTIANNH, E.
(2015). ATTAO-EAAHNIKO, EAAHNO-ATTAIKO AEZIKO
NOMIKQN OPQN (3rd ed.). AGHNA: NOMIKH
BIBAIOGHKH.

technology

TeEXVOAOyia

Stavropoylos D.N. (2012). Oxford English- Greek learner's
dictionary. Oxford: Oxford University Press.
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telecommunicatio
n

TNAETUKOLVWVia

(IATE), Term Reference: TetpdyAwoco AgELKO
TnAenikolvwviakng Opoloyiag,ekd.Mwoonua,0ec/vikn
1995; Anowaon YMA ApiBu. A5/A/48000/5565:
Yio00€tnon MpoTuTwyV Kat ZUVICTWHEVWY MNMPaKTIKWYV
Tou MNapaptApatog 10, TOPoG 2, TNG Z0UBACNS TOL
Yikayou «mepi AleBvoug MoALtikng Agpormopiagr, PEK B
1984/2005

thermal

OEPULKOG

Word Reference,
https://www.wordreference.com/engr/automation

trade-off

ouuBLBacpog

(IATE), Term Reference: O.T.E.

transaction

ouvaAAayn

Stavropoylos D.N. (2012). Oxford English- Greek learner's
dictionary. Oxford: Oxford University Press.

transmission

peTagpopa

Word Reference,
https://www.wordreference.com/engr/transmission

transportation

peTaPopq,
peTakivnon

Stavropoylos D.N. (2012). Oxford English- Greek learner's
dictionary. Oxford: Oxford University Press.

tri-generation

TpLapaywyn

(IATE), Term Reference: Yroupyeio MNeptBaAlovTog,
Yuunapaywyn HAekTpLlopoL Kat OgpuodTnTag,
http://www.ypeka.gr/rescampaign2008/sith-ti-einai.html
[23.11.2018]

urban

AOTIKOG

Stavropoylos D.N. (2012). Oxford English- Greek learner's
dictionary. Oxford: Oxford University Press.

urbanization

aoTlkoToinon

Stavropoylos D.N. (2012). Oxford English- Greek learner's
dictionary. Oxford: Oxford University Press.

urbanize

QOTLKOT[O[OUUC[[

Word Reference,
https://www.wordreference.com/engr/urbanize

voltage

Tdon

(IATE), Term Reference: MICHIGAN PRESS,
AyyAoeAANVIKO AeELKO ETILIOTNUOVIKWY & TEXVIKWY
Opwv
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wastewater

Abpata (IATE), Term Reference: EkteAeotikn anogaon (EE)
2019/2010 tng Emutponng tng 12ng NogpBpiov 2019
yla tn B€0TLoN TWV CUPTIEPACHATWY OXETLKA PE TIG
BeAtioteg dLabéotpeg TexVikeg (BAT), Baoel TNG
odnyiag 2010/75/EE tou Evpwraikol KowvoBouAiouv Kat
TOU XupBouAiou, OO0V aYopa TNV ATOTEPPWON
amnoBARTWV

wind turbines

avepoyevvnTpla (IATE), Term Reference: Z.Kupitong, kaény.A.I' Z.A.

(WT) (A/T) https://iate.europa.eu/search/result/1673978765045/1

wireless aclPUATOG Word Reference,
https://www.wordreference.com/engr/wireless

workforce epyatikd duvapiko | (IATE), Term Reference: European Foundation for the

Improvement of Living and Working Conditions
http://www.eurofound.ie;

2XOAIAZMOZ MNTYXIAKHZ EPIAZIAZ

" TNV mapoLoa MTUXLAKN epyacia eMEAEEA va HETAPPACW ATO TNV AYYALKN
TPOC TNV EAANVIKI YAWOOA €va EMLOTNHOVIKO KEIPJEVO TO OToio oXeTideTal
HE TIC €Eumveg TOAelg (smart cities). Mo OULUYKEKPLPEVA, TO KEIYEVO
avtAnBnke amnod To NAEKTPOVIKO TePLodiko «Journal of Energy Management
and Technology» (JEMT), to omoio ekdidetal and tov Opyaviopo Evépyelag
TOL lpdv o€ apeplkavikn ayyAlkr ypagrn Kat €XeL wg oToxo Tn dnuoacigvon
EPELVWYV TIOU TIEPLEXOLV CNUAVTLKA ATIOTEAECUATA OTOV TOHUEA TWV VEWV
TEXVOAOYLWYV amo 0Aoug Toug Topeig. O TiTAOG Tou KELPEVOL gival «EEuTvn
TOAN: Mia avaokomnon o€ €vVvoleG, OPLOPOUC, TPOTUTIA, TElPAPATA Kal
npokAnoelg» («Smart city: A review on concepts, definitions, standards,
experiments, and challenges») kaiL ocuyypagpeic Tou eival ot TOALTIKOL
unxavikoi HAMDI ABDI kat MARYAM SHAHBAZITABAR. H emAoyn Ttou
OUYKEKPLUEVOU KELPEVOL EYLVE KUPIWG BACEL TIPOCWTILKOU EVOLAPEPOVTOG
yla TLG VEEG TEXVOAOYIEG KAl TNV EPAPHOYN TOLG OTNV Kadnuepvn {wr Twv

avlpwTwy Y€ OKOTIO TNV BLWOLPOTNTA KAl TNV KOLWVWVLKI gunuepia.

EldikoTEPQ, TO KEiPEVO avapepeTal otnv avantuén tng weag tng €€umvng
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noOANg (smart city), n onoia amoteAei tnv Avon ota Sidpopa mpoBARuata
mov dnulovpyolvtal AOyw TNG auvfavopevng aoTikomoinong, Omnwg n
puTavon Tou TEPIRBAANOVTOG, N LTIEPOBEPUAVON TOL TIAAVATN Kal N TEPAOTLA
KatavaAwon TwV eveEPYELaKWY TIOpwV. H €€uttvn TOAN €ival emiong n ToAn,
n omoia peow TNG aflomoinong Twv VEWV TEXVOAOYLWY, BEATIWVEL TNV
molotTNTa dwn¢ TwV TOALTWY Kat Tpowlel TNV OLKOVOULKN avamtun.
INUavTIkO poAo otnv Aeltoupyia TG €Eumvng TMOANG Taidel TO €LPULEQ
diktvo (Smart Grid), To omoio péow NG XPNong Twv Texvoloylwv
MAnpowoplakwyv Kat Emkowwviakwy Zvotnudtwy divel tn duvatotnta
obvdeong Twv Olapopwv umodopwv TNG TOANG Kat TNG OUAAOYNG
debopevwy, pe okomod TNV PBEATIOTN Olaxeipion kat opydvwon tng o€
d1apopoug aoTIKOUG TOHELG, OTIWG OL HETAKLVAOELG, N LOPELON, O PWTLOHOG,

TA AMopPiPPaTa, ot PUCLKOL TIOPOL K.A.

ErunpooBetwg, 0To Keipevo, avalbovTtal dLapopoL 0pLoHOiL TIov agopoly TNV
ggurtvn TOAN  (Aiktvo Twv Mpaypatwv, Evgpuég Aiktvo), bivovtal
napadeiypata ocbyxpovwy €EUTIVWY TIOAEWY ATt OAO TOV KOOUO (Zlykarmolpn,
YeoUA, Néa Yopkn, BapkeAwvn, Aovdivo), kabwg emiong mapovaotddovTatl ot
dlapopeg MPOKANCELG TOU ULTAPXOLV OTNV €@apUoyr TNgG WeEag autng.
Ewdikotepa, PeTAL TwV ONUAVTLIKOTEPWY TPOKANCEWV TIOU avagePovTal
eivat n kuBepvoac@dAela, Ta vynAa KOOTN, N HelWOn TOU €PYATIKOL
duvapikov, n avtopatomoinon TOU CUCTAKATOG OLAVOPNAG Kal HETAPOPAG
KaBwge Kal TPOKANOELG o oXeTidovTal PHe Tov evepyelakd Topea (opln
dlaxeipton OAwv TwWv TNywv E€VEPYELAG, avAykn peiwong 1Ing
TEPIBAAAOVTLKNG pUTIAVONG, AVETIAPKELA TNG TIAPOLONG O0UNG TwV SIKTLWY
dlavoung xapnAng taong). EmumAgov, avagépetat ouvomtikd O 08LKOG
XApTNG yla TNV «e€umvoroinon» Twv TIOAEWY, 0 OT0I0G, OPWG, dlaPepeL ano
TIOAN € TIOAN, AOYW TWV SLaPOPETIKWYV KOLVWVIKOTIOALTIOTIKWY dLapopwy.
Ytov emiloyo, TovideTal n duokoAia vAomoinong tng Weag ng €€umvng
TMOANG, KaBwg KAl TO Yeyovog OTL onuavtikhg Tmpolmobeon Oocwv

avagepbnkav anoteAei n vapEn EEUTVWYV TIOALTWV.

Onwg mpoavapepObnKe, TO TPWTOTUTIO KEIPMEVO €lval EMLOTNHUOVLKNG
PLOEWG, KABWG OTO PEYAAUTEPO HEPOG TOU amoteAeitat amd eldikn

opoAoyia ov oxeTi{eTal pe TOUC KAAdOULG TNG EVEPYELAG, TNG TEXVOAOYiag,
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TNG PNXAVLKNG, aKOPn Kat Tng olkovopiag. Kabwg Tto Keipevo eival
dnuoolevpevo oe €MIOTNUOVIKO TEPLOOIKO KAl UTIAPXEL €vTovn N XPnon
eldikol Ae€lhoyiov, ovuumepaivoupe OTL TO KOWVO OTO OTOiO amevBLveTal
elval €MIOTAPOVEG TIOU EVOEXOPEVWG OXETI{ovTaAlL PE TNV EVEPYELQ, TNV
Texvoloyia, Tnv oAeodopia kat To meptBariov. H cvvtagn Twv MpoTacEWY
eivat amAr, o Aoyog Bpaxumepiodog, vmapxel EAAELPN TWV OXNUATWY AOYOL
(METAYOPEG, MAPOHPOLWOELS) KAl TO LYOG €ival coBapo, eMionuo Kat AUECO.

H kOpla AetToupyia Tov TMPWTOTUTOL eival evnuepwTikA', SnAadn cToxevel
va EVNUEPWOEL TOUC AVAYVWOTEG Yld TO O€pa, TMapabeTovtdg Toug
TIANPOYOPIEG, amoYelg K.ATL. [0 CUYKEKPLUEVQ, N EVNUEPWTLKN AELTOLpPYiA
TOU KELYEVOL @paiveTal amo TO YEYOVOG OTL OL ouyypageig BeAouv va
TIANPOYOPNOOLV TO KOLVO yLa To BEpa ov mpaypatevovtat, dnAadn tnv dea
NG £€umvng TOANG, TA OPEAN TIOL EXEL VA TIPOCPEPEL KAL TNV HUOKOALA TNG
vAomoinon tng. H mAnpo@opnon avtr yivetal peow Tapabecewy OTOLXEIWV
Kat emefnynuatikwy TIVAKWY Kadl €lKOVWV. EmumpooBeTwg, av  Kat
ETMLOTNHOVLKO Keipevo, umopet va dlakpivel kaveig oe de0TEPO eMinedo tnv
KANTIKA Tou AelToupyia®, n omoia oTOXeVEL O©TNV TaApakivnon Tou
avayvwotn. EWdikoTepa, av kat dev yivetal Quotkd xprion AeEewv e EVTOVO
ouvalodnUATIKO  OPTIO 1 XPNON OXNUATWY, ONMwWG HETAPOPES Kal
TIAPOUOLWOELG, N ouxV enavaAnyn tng AeENG «mpokAnaorn/challenge» kat n
enavaAnyn TnNg ¢pdong «amapaitntn mnpoinobeon eivat ot g€unvol
MOA(TEG», TNV OToila OL CLYYPAPEIG XPNOLUOTIOLOUV KalL OTOV ETiA0YO,
dnulovpyel 0TO AvayvwoTIKO KOLWVO €va aiobnua gubouvng Kat coBapotntag
amevavtl otnv vAormoinon avtol Tou OVOKOAOL aAAAA TOAD ONUAVTIKOL

€pyou, TormoBeTwvTag TOUG 0TN Baon Tov oxediov dpaong.

Mpwv Eekwnoel n PeTappacTikn Owadlkacia, €kava TPwWTa OPKETEG
avayvwoeLlg TOU KELPEVOL aPeTNPLag PE OKOTIO va Yivel TANPNG Katavonon
TOLU B€PATOG KAl va €VTOTILOTOUV Ol UETAPPACTIKEG OLOKOAieC. KabBwg
TIPOKELTAL YLA ETILOTNHOVIKO KEIPEVO, BACIKOG OKOTIOG TNG HETAPPACNG HOL

elvatl va dlatnpnoel TO TUTIKO VYOG KAl TNV LY TOU TIPWTOTUTIOU, KABWG

' Nord, C. (1996). Text-Functions in Translation: Titles and Headings as a Case in Point.
Heidelberg/Vienna: John Benjamins Publishing Company, pp. 275-276
2 0.m., pp. 278-279
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Kal va petagepBei To vonua 600 Lo «TIOTA» KAl Katavontd yivetal otov
‘EAANva avayvwoTtn. Ae60UEVOL OTL TO TIPWTOTUTIO KEIPJEVO amevBUvETAL OE
eldlkolg, anopacioa Kal n YETAPPAcCr HOU va amevbuveTal oe TAPOUOLO
avayvwoTIKO Kowvo. Mo GUYKEKPLUEVA, TO OEVAPLO Epyaciag pouv Bacidetal
OTO YEYOVOG OTL TO JETAPPACHEVO KEIPEVO AMOTEAEL TNV LAN €pyaciag mouv
exel dwoel €vag kKaBNynTNG O QOLTNTEG TOALTIKOUG HNXAVLKOUG TOUL
EOvikod MetodBlov TMoAvuteyxveiov. Zuvemwg, TO EMIOTNUOVIKO UYOG
dlatnpndnke 0TO CLUVOAO TOL PETAPPACHATOG Kat eV eKAAIKeLONKE, KABWG
EMIONG Ol KELPEVIKEG AELTOLPYIEG TIapEPELVaY (OLEC PE TIC AVTIOTOLXEG TOV

TPWTOTUTIOU.

la TNV JETAPPAON TOU CUYKEKPLUEVOU KELPEVOLU akoAouBndnkav dtapopeg
HETAPPACTIKEG OTPATNYLKEG, OL OTOLEG aPOPOLV TNV Pakpodopn Kkat Tnv
Hikpodopn®. Ol oTPATNYIKEG TIOL APOPOLY TO PAKPO-ETIMESO, TIG OTOIEG O
Chesterman ovopdaZel «global strategies®» oxetiZovtat pe 10 6UVOAo TOUL
KELUEVOUL Kal amo TNV AAAn TAELPQ, OL OTPATNYLKEG TIOU APOPOULV TO ULKPO-
eninedo (local strategies®) oxeTiCovtal pe OUYKeKPLUEVA TPOBAAHATA OF
HMIKPOTEPA KOHPHATLO TOU KELYEVOUL, OTIWG HEPOVWHUEVEG TPOTACELS Kal
TMEPLOOOUG. ZeKIVWVTAG Ao TIG «TAYKOOMLEG» OTPATNYLKEG, aAPOL
npoodloploa to €idog TOu KelpEvou (emiotnuovikd) Kat avalntnoa TLg
AelToupyieg Tou (EVNUEPWTIKNA, KANTIKA), TPOXWPENOA OTNV OUVEXELA OE
avalntnon onueiwv PETAPPACTIKAG OdLOKOAiag Tou iowg mpokalovoav
npoBARuatTa katd tn petagpactikn diadikacia. Omwe pe kdbBe Cevyog
YAWOOWY, £TOL KaL PHE TO GUYKEKPLPEVO ToU eMEAEEA va aoxoAndw (ayyAkd-
€ANVIKA) LTIAPXOUV APKETEC TMTUXEG TIOU XpeldleTat va 6obei diaitepn
npocoxn. MNa mapadelyya, n ovvtagn kKat to PEYEBOC TwV TPOTACEWY
dlapepel apketd otig dV0 auteg yYAwooeg. Agv ntav Alyeg, EMOPEVWGE OL
(POPEG TIOV XPELACTNKE VA CUUTITUEW VO POTACELG TOU AYYALKOU KELPEVOL
oe pia oto €eANNVIKO Keipevo, KaBwg OmMwe eival yvwoto eival

ouvnOeoTEPOG 0 pakpomepiodog Aoyog otnv EAANVIKN YAWoOoa o€ OXEON HE

® Nord, Ch. (2005). Text Analysis in Translation: Theory, Methodology, and Didactic
Application of a Model for Translation-Oriented Text Analysis (2nd ed.). Amsterdam: Rodopi,
pp. 110-250.
* Chesterman, A. (1997). In Memes of Translation: The Spread of Ideas in Translatin Theory.
émsterdam: John Benjamins, pp. 87-116.

‘o.m.
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™V ayyAwkn (T.x. Some references focus on..domains of application [7]. -

OpLOUEVEG QVAPOPES E0TIAJOUVY ... CUYKEKPILEVOUG TOUELC epapuoync [7]).

Emiong, yla va peet kKaAvTepPa 0 AOYOG 0TO EAANVLKO KEIPEVO Kal va paivetat
TILO (PUOLKOG oTov EAANva avayvwotn, aAAaga KAmoleg popeG Tn dopun Twv
Aé€ewv péoa OTIC TPOTACELS®, MPETATPEMOVIAC YA TAPAdelyda To
avtikeipevo o€ umokeipevo (L. One of the most significant
developments...in  globalization. - H aéloonueiwtn mpoodo¢ 1nN¢
naykooutonoinong...katd tn Oldpkela autri¢c TNC meEPLOdouv.) 1 TNV
Katnyopia Twv A&€ewv (UeTdBEODN), OTIWG ATO OVCLACTIKO O prpa (growth
- nov avédvetat). AKOun, dev avteTWILOA TPORANPATA TIOL APopovoav
TIOALTIOTIKEG dlaopeg, KaABwG TO Bepa TOL TPAYHATEVETAL TO KELPEVO
eival olyxpovo Kal agopd OAEG TG XWPEG TOu KOopou. Ocov apopd TIg
dlapopeg ovopacieg moOL UTPXAV OTO KEIPEVO, TIG TIEPLOCOTEPES POPEQ
HETAPPAOTNKAV OTA EAANVLKA, EKTOC ATO TIG MEPLTTWOELG TIOL agopoloav
TA OVOUATA TWV CLYYPAPEWY Kal TIG OVopacieq Twv mpotumwy I1SO. Eva
aA\o TpoBAnua oe auto To eminedo amotelece n UTAPEN TOAAWV
aKPWVLHLWY, Yla Ta oTtoia Ba yivel eEKTEVECTEPN avAALon TIApaKATw. TEAOG,
0 TiTAOG Kal oL emikealideg dev amoteAeoav OLAiTEPO PETAPPACTIKO
MPOPBANUQ, OTIWG cuppaivel cuxva, SLOTL TO KELPEVO €lval EMOTNPOVIKO Kal

dev xpelaotnke va yivouv aAAayeg Katd tnv JETAPPAOT TOUG.

Ocov agopd Ta aKpwvLMLG, LTIAPXOUV OLAPOoPOoL TPOTOL TOULG OTOIoUG
uTIopel va akoAouBnoeL €vag HPETAPPAOCTNG yla va Ta amodwoel oTnv
yAwooa otoxo. Qotd00, Bactkn poepyacia eivat n evdéehexng e€€taon tng
onpactoAoyIlkng Toug doung Kat n avadntnon Tng akplBoug onuaciag Toug,
WOTE va AuBoOV TUXOV TPOPAAMATA OpPOMOYIKAG olyxuong’ . 1o
TIPWTOTUTIO KELYEVO N XPNON TWV aAKPpWVLPLWY ntav wdlaitepa gvrovn. O
TPOTIOG TOV Ta dlaxelpioTnka dapepel avaloyws Twy MEPIMTWOEWV. ETot,
yla TOuG OPOUG TIOL UTINPXE AVTILOTOLXO AKPWVUHULO 0TV EAANVIKN YAwooa
ano@Acloa va To PETAPPACW TPWTA OAOYPAPWS oTa €AANVIKA Kat otnv

OLVEXEL TIAPEDEDA TO AVTIOTOLXO EAANVLKO AKPWVUULO OE TtapevOean, TLY.

®om.

7 Kehavdplag, M. (2007). H Metdppaon twv Okovoulkwyv Kewwgvwy. Mia Asttoupyikrn
npoogyyion. AOHNA: AIAYAOZ, oo. 95-110.
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ICT - TexvoAoyieg MAnpogopiwv kat Entkotvwviwyv (TIE)/ IoT — AikTtuo Twv
Mpayudtwy (Atll), €10l Wote va e€acPaAiiow TNV TARPN KATAVONOK TOUG
amod TOUC aVAYVWOTEG. X€ TEPLMTWOELS Tov Oev LMNAPXE avTioTol o
aKpwVLPLO ota eAAnvika (.. SG/ SC) diaxelpiotnka tnv Katdotaon wg
€€NG: apxlka eypaya oAoypdwcg TOV Opo oTa e€AAnVIKQ, mpocbeoa oe
napeveon oAoypapwg Tov Opo oTta ayyAlka kat SimAa To ayyAlko
OKPWVUHLO KAl OTN GUVEXELA XPNOLUOTIoinoa KAbe popd ov To cuvavtovod
OTO KEIPEVO OAOKANPN TNV PETAYPPACH TOU Opov, TLX. SG — g€unvo SikTuo
(smart grid — SG), SC- €€untvn moAn (smart city- SC).

Ava@opLlKa HE TIG «TOTIKEG» OTPATNYLKEG, Ol UETAPPAOTIKEG SUOKOAIEQ
vnpxav oe Olagpopa emineda. Apxika, oe emninedo Ae€ng, uvmnpav
oplopeveG AEEeLG N Opol oL OUOKOAEeLTNKA va Bpw TNV akplpn anodoon
TOUG, OTIWG Yla tapddetypa ya tov 0po «Management Information Systemy,
TOV OTOI0 E€TELTA ATO OXETLKN €peuva o€ €AAnNVIKA TapdAAnAa Keipeva
arno®aotoa va tov anodwow wg «/IAnpopopiako Svotnua Atoiknong» Kat
oxt w¢g «Xvotnua Awaxeipiong MAnpogopwwvr». Emiong, ywa tov oOpo
«Smartization», 0 omoiog anoteAeil veoAoyLopo, dev LTI PXE KATola anddoon
TOU 0€ NAEKTPOVIKA Kal og evtuma Ae€lkd. OnMwg Kal otnv mponyoLUEVN
TepinmTwon, EMELTA A0 AVAYVWOELG TIOAAWY EAANVIKWY KELPEVWY OXETIKA
ue TIg €fumveg TOAelg, avakdAuywa OTL ot 'EAAnveg ouyypageig
Xpnotyotolovv tnv anodoon «efumvornoinon» KAl CUVETIWG, anogdcloa va
XPNOLUOTIOoOW Kal eyw TNV idla AEEn, Kabwg pou pavnke dokiun. MNa tnv
(ppaAcn «road-map» ano@dactoa va XpnoLUoToiow TO HETAPPACTIKO Sdvelo®
«00IKOG xdpTnc» avti ywa «oxedto dpdong», S1O0TL epgpavideTal TMAEoV cuyva
o€ avtioTolxa €AANVIKA KEiJeva Kal TO TEEPLEXOUEVO TNG YiveTal eVKOAA

KatavonTto anod To EAANVIKO KOLVO.

Mia dAAn duokoAia og eminedo AEENC NTaAV OTL OPLOPEVEG AYYAIKEG AEEELQ
€XOUV TIEPLOOOTEPEG amo pia amodooelg otn €AAnVikn yAwooa. la
napdadelyya, ywa TO pnUa  «manage», TO OTOI0O PeETAPPALETAL WG
«Olaxepidouyar Kal w¢ «emPAEMwW», Xpnoldomowndnkav kat ot dvo

arnodooelg avaloya HE TO TMEPLKEiIPEVO. EMIMPOOOETWG, TO OLCLACTIKO

® Vinay, J.-P., & Darbelnet, J. (2000). A methodology for translation (J. C. Sager & M.-J. Hamel,
Trans.). In L. Venuti (Ed.), The translation studies reader. London: Routledge, pp. 84-93.
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«building» pmopei va petagpactel wg €€NG: KTipLo, KTiopa, olkodopnua Kat
KaTaokeun. XTnv mapoloa HeTAPpacn xpnowdomownbnke n amodoon
«KTipto», KABWG OL CLYYPAWEIG avagepovtal otnv €efumvormoinon Twv
KTlplwv plag moAng pe okomo Tnv dleukoAuvon Twv ToOALTwY. EmumAgoy, o
OLKOVOMIKOG 0poG  «financial» pmopel va petappactel eite  wg
«XPNHATOOLKOVOUIKOG» €ITE WG «XPNUATOTULOTWTIKOG». TN CUYKEKPLUEVN
mepintwon mou evromiletal, Oev @aivetal pe ekabapo TPOMO Ot TL
aKPLBWG avaPePETAL TO KELPEVO KaL yLa AUTOV TOV AOYO XPNOLUOTIOLNONKE N
TpWTN anodoon (xpnUaToolkovoulkEG ouvaiiayEg) n onoia €XEL TILO YEVIKNA

Kal evpeia gvvola.

‘Eva mpoBANHa mpaypatoloylkol emuimedou’ mov Xpeldotnke va mapeppw,
Kabwg To cuvavtovoa Kat emavaAnyn, nTav n Xpnon Twv aplBpwv Tou
avTloTolXoUV OTLG BLBALOYPAPLKEG AVAPOPEG HPECA OTIG TPOTACEL TOUL
TIPWTOTUTIOU. JUVETIWG, EMEAEEA va EMEENYNOW OTIOL ATAV ATAPAITNTO TOUG
aplOPoUg Pe OKOTIO va peTaPepBEL TO vonua 000 TILO AELTOUPYLKA YiveTaL.
Na mapadelypa, Tnv mpotacn «One of the most significant studies in this field
was conducted by [30]..», Tnv peTEPPACA WG «Mia amod TI¢ MO ONUAVTIKES
UEAETEC b1e€XON ano Tov pikpoiototono «Smart City Governments»[30]...».
Mia akopn pgeTappacTikr) SUOKOALQ TIOL AVTIPETWTILOQ, NTAV GTNV TIPOTAON
«Due to the expansion of cities in multiple geographical areas... to SCs....,»,
OTIOV YiveTal QVTIANTITO OTL UTIAPXEL acAPela Tov vonuatog. Etol, kat og
autv TNV mepimTwon xpnoldomoinoa Tnv TEXVIKA TNG emnegnynong,
TPOCOETOVTAG TNV PPACN «..Kal O MANBUOUIAKEG UETAKLVIIOELG OTIG
EEunvec MOAELG...» TIPOKELPEVOL va Pnv dnulovpynBei obyxvon wg mPog TNV

Katavonaon Tou TEEPLEXOUEVOL aTo TO avVayVWOTLKO KOLVO.

H ouvox KAl n OUVEKTIKOTNTA TOU KELPEVOU ETLTLUYXAVETAL HE TNV
enavaAnyn Aeewv Onweg «gfumvn MOAN», <«MPOKANOEIG», «TexVOAOYIeS
TANPOPOPLWY KAl EMKOLVWVIWV», «<EVEPYELA», «UTTOOOUEG», KABWGE Kal UE TN
xpnon onueiwv oti€ng (teleiq, dvw TeAeia, kKOpPa). e auto To onueio,

a€icel va yivel avapopd oTO YEYOVOG OTL OTNV ayyALKrn yAwooa To onueio

° Chesterman, A. (1997). Memes of Translation: The Spread of Ideas in Translatin Theory.
Amsterdam: John Benjamins, pp. 87-116.
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OTIENG «» peTapepeTal oTnv eAANVIKA YAwooa wg «» (Avw TeAeia) kat av
dev umtdpyouv ot KaTAAANAEG yVwoeLg eival TIoAD TiBavo va yivel Aabog. Na
va umap&el ,emiong, pla opaAn pory oto eAANVIKO Keipevo Tmpoobeoca
ouvoeTIKEG A€€elg mou dnAwvouv TpocoBeon, avtiBeon, amoteAeoyaq,
moavoTnNTa, OTMWC «EMIONG», «WOTOO0», <«OUVETWG», «l(Owc». AKOuN,
XPNOLUoTIoiNoa TNV TEXVLKI TNG analolprg o€ EAAXLOTEG TIEPLITTWOELG TIOV
Bewpnoa OTL fTav dokio. MNa mapddelyya, otnv mepintwon TNg YPAONG
«uncertain non-linear loads» €ywve anakoupn Tov eTOETOL «uncertain», SLO0TL
Bewpnoa OTL eival mAeovacpog, 6edopevou OTL TA PN YPAUHLKA @opTia

€XOLV EK PUOEWG ACTATN CLUUTIEPLPOPA.

Emiong, To ayyAlko Keipevo TMepLEiXE TPELG EIKOVEG KAl €vav Tivaka oTov
omoio avaAvovtav oplopevol opol. Ekplva anapaitnto va peTappdow TLG
d00 €1KOVEG Kal TOV Tivaka PE TOULG OPLOHPOUG, YLaTi anmoTeAolV GnUavTIKA
BonBntikd otolxeia Tov GUPBAAAOULY OTNV TIANPN KATAVONGON TOU KELHEVOU
amno Toug avayvwoTeg. QOoTO00, TO TMEPLEXOPEVO TNG TPLTNG €lkovag degv
HETAPPAOCTNKE SLOTL TIEPLEXEL TIG OVOUACLEG TWV TPOTUTWY OXETIKA PE TIG
€EUTIVEC TOAELG, TA oOmoia Katd Tn Yyvwpn HOU amoTeAolv oTolXeia

devTtepeLovoag onuaciag yla Toug avayvwoTeg .

A&iCeL va emuonpavOei, akoun, OTL yla TNV CWoTN Kal akpLBn anodoon Twyv
OKPWVLHIWY aAAd Kal Twv ToAAwv €l8lkKwWV O0pwv €ylve Xpnon TtOC0O0
gvtunwv Aeflkwv (Oxford, Michigan Press) 6co kat 6tadiktuakwv (late,
Glosbe, Word Reference, Collins Online Dictionary), aAAd kat OTMWG
avagepbnke Tmapamndvw, TOAWYV TAPAAANAWY  KELPMEVWY, TOCO OTNV
eAANVLIKN YAwooa 000 Kat Tnv ayyAwkn. H xprnon tTwv napdAANAwV KELPEVWY
KplveTal KATA TN yvwyn POU amapaitntn o€ KABe PETAPPAOCTIKO €PYO,
KaBwg Sivel tnv duvatoTnTa OTOUG EMAYYEAPATIEG TNG HETAPpPAONS va
QVTANOOULV TIEPLOCOTEPEG TANPOYOPIEC Yyla TO €KAOTOTE Bepa ToOvL
TipaydateleTal TO TPOG METAPPACh KelPEVO, OMWG €emiong eival TOAL
XPNOlPa Kal o€ TEPLUMTWOELG TIouv dev uttdpxeL n anddoon €vog 6pou oTd
gvTuma Kat NAeKTpovika Ae€ika kat ota diagpopa epyaleia yetappaong. Ta
KpLTtnpla pe ta omoia emeAe€a tnv mapaAAnAn BiBAloypagia ntav n

aglomioTia Twv LoTooeAidwy Kat n Kowvr) BePaTikn.
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YuumepaopaTikdg, n mapovoa epyacia pouv €dwoe TNV eukailpia va
HETAPPACW €va TIOAD EVOLAPEPOV KEIPEVO UE AKPWG ETIKALPO TIEPLEXOUEVO.
Ka®" oAn 1tnv O&udpkela 1TNg peTAPPaoTIKNG Odadikaciag rnuouv
TIPOCNAWWEVN OTOV OKOTIO TNG HETAPPACNG Pou, dnAadrn oto va mapapeivel
TO KELPEVO POV TILOTO OTO TPWTOTLTO, XWPLG va xabei To vonua aAAd kat va
elvat ouyxpovwg amoAUTWG Katavonto amd To Kowd otoxo. Eival
ONUAVTIKO va Bupopacte OTL n petappacn amoteAei pia dlatepwg
TIOAUTIAOKN Kat orovdaia dradikacia, n omoia dev aPopd AMOKAELOTIKA TO
Bepa g anodoong Twv AEEewyv Kal TNG YPAUHATIKAG anod Tn pia y\wooa
oTnV aAAn, aAAd kat Tnv andédoaon Tou KELPEVOU amod £vav TIOALTIONO o€ €vav
aAho. Ma va otePBei pe emtuyia KABe PETAPPAOCTIKO €EPYO, O €KAOTOTE
HETAPPACTNG OPELAEL VA ETULOTPATEVEL TO GUVOAO TWV YVWOEWYV TOU KAl OF
ouvduaopd PE TNV TPOOWTIKN TOL Kpion Kal TIG VEEG TEXVOAOYiEG va
gvepyel opBA Kal Pe emAyYEAUATIONO, WOTE va Kpatdel avalAoiwTo To
TIEPLEXOHUEVO TOU KELPEVOL XWPIG TO TEALKO anoTeAeopa va «Eevidel» Toug

avayvwoTeG.
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