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Evyaploticg

Apxika, Ba nBela va suxaplotiow Tov KaBnynti tou TUApaTtoG HAeKTPOAOYwV
Mnxavikwv kat  Mnyavikwv — YroAoylotwv Kot Baoko  emiBA€movia NG
MeTamnTuxLloknG autng epyacio kUplo Tooukahd EAeuBéplo mou pou €6woe tnv
EUKALPLO VO TIPAYUOTOMOLOW QUT TN HEAETN. H umootnpln tou, n auépLotn
ouunopdoctacn tou, aAAd kot ol Stapkeic umodeifelg tou Bonbnoav otnv €ykaipn

OAOKANPWON QUTAG TNG LEAETNG.

ErunpdoBeta, Ba nOsha va euxapLotriow Toug ETepout eMBAENOVTIEG KABNYNTEG, TNV
Kuplo. ToopmavormoUAou Mavoywwta avamAnpwtplo Kabnyntplo Kot Tov KUPLo
MAéooa Qwtlo emikoupo kabnyntr tou TUAMATOG Yl TN CUMUETOXN TOUG OTNV
emutpon afloAdynong katl tTnv kabodriynon toug, kabwg kot to ouvadeldo Padik
Qadwtt Sdaktoplkd doltnT Tou TUAMATOC yla tnv Ponbela Tou KAl TNV
nipoyevéotepn OGOUAELA TOU TAVW O€ {NTAUATO ME TA OMOLO KATOTLAVETOL N

T(POKELUEVN Epyaoia.
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Mepianym

IKOTOG TNG MAPOUCAG EpYACiag lval n HEAETN KAl KOTAvOnon Twv HeBodwyv
€€oLKOVOUNONG €EVEPYELAC OTO E€MIMESO TWV OLKIOKWY KATAVOAWTWYV HECW TNG
€€unvng Slaxelplong Twv OWKLOKWY CUCKEUWV aAAA Kal AapBdvovtag unmodn otL
€xouv AndBel Ndn OAa Ta yvwotd HEXPL ONUEPO HUETPA MEIWONG TNG OMATAANG
(uOovwon, avikatdaotaon evepyoBopwv cUOKELWV KATT). OL TTIEPLOCOTEPEC TIPOTACELG
Slaxeiplong evépyelag onpepa adopolVv CUUNIEPLPOPEC TIOU TIPETIEL VAL ULOBETACOUY
Ol OLKLOKOL KaTavaAWTEG He Baon tn {ATnon Kot T cUVOALKN KatavaAwor, Wbilwg oe
neplodoug axuns. Edw mpoteivoupe tnv mpocgyylon g Slaxeiplong evépyelag amno
TNV OKOTILA TOU OPLOHOU VO otabepol mpolmoAoylopol amd TOUC KATAVOAWTEC
KAl TNV auTopatonoinon tng Aeltoupylog PACLKWV OLKLOKWY CUCKEUWV, HE TN
BonBela tn¢ texvoloyiag Twv EEUMVwy PETPNTWY, Tou €€umvou SIKTUOU, UOVTEAWV

nPOBAedNG TLUAG, AAAA KOl TTPOYPAUUATWY QVIATIOKPLONG-{ATNONG

Abstract

The purpose of this work is the study and understanding of energy saving methods in
the residential level through the smart management of home appliances, taking also
into consideration that all the currently applied energy saving measures (insulation,
replacement of energy-intensive appliances, etc.) have been already utilized. Most
energy management proposals are related to the behaviors and actions that the
domestic end users have to adopt regarding the demand and overall consumption
level and mostly at peak periods. This work suggestoc an energy management
approach through a monthly budget regarding the energy expenses of a household
and the automation of the appliances' operation by utilizing the state-of-the-art
technologies and concepts like smart meters, smart grid, price forecasting

techniques and demand-response programs
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Ke@alawo 1. Eloaywyr)

H ouvexwg aufavopevn TATNOnN E€VEPYELAG OE TAYKOOULO EMIMESO TIG
TeAEUTALEG SEKAETIEC, EXEL TIPOKAAECEL ONUAVTIIKA TIPOPBANUATA OTNV LOOPPOTILA TOU
nepBAAOVTOG VW TOPAAANAQ HELWVEL TA ATOOEUATIKA TWV GUCIKWV TOpwv. OL
QITALTNTIKEG Kal SLapKwG SLOYKOUEVEG AVAYKECG TWV OOTIKWV KEVTPWY, KaBwG Kal n
paydaio  ekPopnxavion avfnoe KkKatakOopudo TIC QVAYKEG OE EVEPYELQ.
AnUOOCLEVUEVEG €peuveG amd TOUuG MeYaAUTeEPeG  opyaviopolg (European
Commission®, OECD?, Energy Information Administration®) Sgixvouv Ot ot avayKeg

yla eVEpYELO OAOEVA Kal augavovtal, Omwe paivetal otnv elkova 1.
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Ewkova 1. KatavaAwon evEpyELag O€ TAYKOOHLO EMinedo.

MnyA: https://www.eia.gov/todayinenergy/detail.cfm?id=3130

H katavaAlwon evépyelag mapouolalel auénTtiki Taon, E0IKA 0 XWPEG TTOU
SlaBétouv Bapla Blopnxavia. OnMwg OUWG UMOPOUHE va SOUHE KOL OTO TIOPAKATW

Slaypappa, o Propnxavikog topeag dev elval 0 Hovadlkog ME peEyAAa TOOA

! https://ec.europa.eu/energy/
? http://www.oecd-ilibrary.org/energy/
3 .

https://www.eia.gov/
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KOTAVAAWONG EVEPYELAG KOOWG Ol PETAPOPEC KAl O KTNPLOUKOG TOMEAC OTOLTOUV

ETLONC ONUOVTIKA TTOOA EVEPYELAG.

Ewova 2. Katapeplopog popdwv eVEpyeLOg ava TOREQ.

MnyA: http://www.eia.gov/totalenergy/data/monthly/pdf/sec2.pdf

Ta televtaia xpovia, yivovtal MPoomaBeleg yla £EOLKOVOUNGCN EVEPYELAG
OTOUG TIEPLOCOTEPO €VEPYOPBOPOUG TOUEIC Kal Kuplwg oe KTtnplako emimedo. O
EVAANOKTIKEG HOPPEC eVEPYELAG (NALaKr, OLOALKY), USPONAEKTPLKY KOl YEWOEPULKA
EVEPYELA) TPOOHEPOUV L EVOAAAKTLKN) AUCN yLa TNV KAAUYN KATIOLWY EVEPYELAKWY
OVOYKWV aAAQ N ULKPH OXETIKA amodoon Toug € GUVOUOOUO E TO HEYAAO KOOTOG
epapuoyng toug Selyvouv OTL TMpPog TO TAPOV dev amoteAouv T Alon Tou
npoPAnuatog. Me tou¢ ¢uolkoUG TOPOUG Vol OImoKToUV nuepounvia ARéng n
gfowkovounon kat n PBeAtiwon tng Slaxeiplong tng eveépyelag Kpivovtal TAEov

ETUTAKTLKEG.

ISlaitepn onuaoia €xeL n emoOuevn €lkova, n omoia Oeixvel Eekabapa tnv
paydaio avénon TG KATAVAAWONG NAEKTPLKAG EVEPYELOG OTOV KTNPLOKO — OLKLOKO

TOMEQL.
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Ewkova 3. KatavaAwon evépyeLag KTnpLakou Topéa anod to 1950

Mnyn: http://www.eia.gov/totalenergy/data/monthly/pdf/sec2.pdf

Me tnv oupBoAn Twv €EUMVWV OUOTNUATWY, TWV UTIOAOYLOTWV Kal
VEVIKOTEPO TwV Texvoloywv MAnpodopikic kot Emwkowwviwv (TME), ot
KATAVOAWTEG TOOO oL Blopnxavikol 000 Kol oL OlKlakol, €xouv TAéov otn SLdBeon
Toug pla TANBwpa epyodeiwv ylwa tTnv KaAutepn Slaxeiplon tng evépyelag Tou
KATAVOAWVOUV, YEYOVOG TIOU ONMOGEPEL ONUAVTIKA OPEAN ot MePLBAAAOVTILKO,

OLKOVOWLKO KOl KOWVWVLKO eminedo.

Ewkova 2. Z0otnua napakoAolOnong kot EAeyXou tnG NAEKTPLKIG EVEPYELAG.

Mnyn: http://www.pals.gr/
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Me yvwpova to OTL n evépyela Sev amoBnkevetal n supson AUong oto
MPOPANUA TNG UTIEPKATAVAAWONG OTPAPNKE amo vwpi¢ otn BeAtiotomnoinon tng
Slaxeipong t™nG. Autd mou KAmote £polale HE TOAUTEAEL TOU HEAAOVTOG Ta
teAevtala xpovia amotelel mpaypatikotnta. Ol KatavaAlwtég €xouv otn Slabeon
TOUG Ta LEDA YL TOV EAEYXO Kol TNV mapakoAouBnaon (monitoring) Tng KaTavaAwong
NAEKTPLIKAG EVEPYELAG OE TIPAYMOTIKO XpOvo. Autd Tta epyaAeio mapéxouv Ul
MANBwpa mAeovektNUATwY (olkovouia, AeltoupylkotnTa, OoO0dAAElA) EVW O
KATAVOAWTNG UITOPEL va SLATILOTWOEL EUKOAQ TIOLEG €lval oL KATEEOXNV EVEPYOROPEG
OUOKEUEG Tou Olabétel kat xprnlouv AUEONC QVTIKATACTAONG HE OTOXO TNV
elaylotomoinon ¢ KatavaAwong €eVEPYeLaG. To €MOPEVO OUwS Brpa Ba eival va
YVWPILEL 0 KATAVAAWTNC TIG WPEG OTLC OTOLEC Umopel va €xel ¢pOnvoTepn evépyela
ylo va PELWOEL TIG SATAVEG TOU aAAA Kol 0KOPA KOAUTEPO VO TIPOYPAUUOTIOEL TV
KAAUN TWV OVaYKWV TOU OE eVEPYELA PE BAon €vav poUmoloylopd mou B€AeL va
Sla0€0eL yla auto to okomo. OAa ta mapanavw npolnmobETouv Eva amAo eUXpnoTo
KOL KOTOvVONTO amd TOUG OLKLAKOUG XPHOTEG oUOTNUA TopakoAouBnong Kot
OTITLKOTIONONG TWV amapaitnTwy SeS0UEVWV KAl LETPNOEWY TO OMOLO UTTOPEL va
€XEL KOL €VeEPYO POAO OTNV QUTOMATOMOLNCN TNG AELTOUPYLOC OCUYKEKPLUEVWY

OUOKEUWV.
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Ke@alalo 2. TmataAn EVEPYELAG CT|UEPX

2.1 llapovoiact TG KATAGTAONG CTLEPQ.

JAUEPQ, N KOTOVAAWON eVEPYELOG Bploketal o apketd vPnAa enimeda, n
{NTnon o€ TAYKOOULO ETMESO ouVEXWG aufavetal, He e€alpeon KAMOLEG XWPEG
(EM\ada, ItaAia, lomavia), oL onoieg pelwoav v KATOVAAWON TOUG WG amoppola
™C¢ SNUOCLOVOULKAG TPOCAPMOYAG KOL TNG OLKOVOULKAG €fuylavong mou Toug
eTUPBANONKE. ITOV TAPAKATW TivoKa GOIVETAL N CUVOALKN) KATAVAAWGN EVEPYELOG
TWV KpaTwv UEANC tnG EE-28 pe diaotnua 1995-2014 omou eival epdavic n Heiwon

NG Katavailwong otnv EAMada amnd to 2008 Kal PeTA.
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Ewova 5. Katavalwon evépyelag twv Kpatwv peAnG tng EE-28 oto Sidotnua 1995-2014. Mnyn: Eurostat -
http://appsso.eurostat.ec.europa.eu/nui/submitViewTableAction.do
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H EAAGSa, amd to 2009, mopoucioos TEPAITEPW HELWON TNG CUVOALKAG
KaTtavaAwaong evépyelag Aoyw tng BabLdg olkovouLkAG UPeaNG TTou TARTIEL TN XwPQ,
N omola €XElL WG AMOTEAECUA TNV CUPPIKVWON HEYAAOU TTOCOOTOU TWV ELCOSNUATWV.
‘Etol, yla va pnopgéoouv ot EAANveG KatavaAwtég va avraneéEABouv otnv SUOKOAN
OLKOVOULKN| OUyKupla, €Aoyxlotomoinocav TNV OnMatdAn TNG EVEPYELAG  yLld
g€olkovounon XPNUATWY Kal TIOAAQ VOLKOKUPLA TIHPaV ETMUTAEOV UETPA OMWG N
OVTIKATAOTOON TWV TaAlwY, olaitepa evepyoBOpwV CUOKEUWV HUE VEEC, OLAKEC
TPpo¢ To TMePLBAAAOV Kal KAANG evepyelakng kAaong. H Suoxeprng OLKOVOULKNA
KATAoToon otnv omola €xouv TePLEABeL TOAA EAANVIKA VOLKOKUPLA KAVEL OKOUO
HEYOAUTEPN TNV OVAYKN ylad KaAUTEPO €Aeyxo aAAA Kol TPOCOPUOYH TNG

KOTAVAAWONG EVEPYELAG OTA LETPA TWV KATAVOUAWTWV.

Jupdwva pe TO amoteAéopara €peuvag mou Sievipynoe n  EAAnvikA
Ztatiotiky Apxn to 2013, To 81% TNG EVEPYELOG TTOU KATOVAAWVEL OE €TroLa BAon
€va VOLKOKUPLO OTn Xwpa Ha¢ amoppoddtal OTIC OVAYKEG B€pupavong Kol
Hayelpépatos. H avaloyia KatavaAwong METPEAAioU Kol NAEKTPLOUOU yla TNV
KAALYN TwV €TACLWV avaykwv Tou givat 44,1% kat 26,8% avtiotolya. Oocov adopd
TNV NAEKTPLK EVEPYELA TO UEYAAUTEPO TTOCOOTO KOTOVOAWVETAL Yl LOYEIPEUA KO
¢dtavel 1o 38,4% kat akoAouBoUv to YPuyeio kat to MAuVTAPLO pe Ttocootd 14,7% kal
10,6% avtiotolya. INUOVTIKO TTO000TO SLABETEL N KATAVAAWGN EVEPYELOG Yyl (eE0TO
VEPO XPAOoNG e TOo0oTO 9.4% ZTnV €KOva 6 Tapouctdalovial SLaypOppOTIKA Ta
TTOOOOTA KATAVOUNG TNEG ETAOLOC KATAVAAWGONC NAEKTPLKNAG EVEPYELOC OTA EAANVIKA

volkokupla [1].
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Ewkova 6. MoocooTtiaia KOATAVOuN KATAVAAWONG NAEKTPLKNG EVEPYELAG OLKIOG

2.2 TLTT06006TO AUTNG TNG EVEPYELAG OEWPELTAL CTIATAAN

OL amaLTACELS Yl KOTOVAAWON HEYAAWV TIOCOTNTWV EVEPYELAC AUEAVOUV
OUVEXWC WG OMOPPOLO TOU oUyxpovou tpomou {wn¢. Ta amoteAéopata eival o
YOpYOG puBuOG e€AVTANONG TwV GUOLKWV TIOpwWV, N erBdapuvon tou meplPArlovtog
KAl tTnG olkovouiag. H efolkovopnon evépyelag Seixvel va eival povodpopog kot
uropet va emniteuxBel pe peiwon tng omatdAng. Ot MaALldg texvoloyiag NAEKTPLKEG
OUOKEUEG, Ol EEXAOUEVEG OE KATAOTAON QVOMOVAG I KoL AELTOUPYIOG CUOKEVEG O
OUVEXWE avoLXTOC Beppooidwvag rj 0 KALATIOUOG Elval HOVO UEPLKEC OO TLG ALTIEC
OTATAANG EVEPYELAG O OLKLaKO emimedo. [2]. H omatdAn PEPOUG TNG EVEPYELAG TTOU
katavoAwvetal Bewpeital dedopévn. Epeuveg €xouv Seifel otL mepimou to 25% pe

30% TNG OUVOALKAG EVEPYELAC TIOU KATAVOAWVETOL OTIATAAATOL O LA OLKLO 1} OE éva

vpadeio. [3].
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2.3 EvepyoBoOpeg 0VOKEVEG OLKLAKOV EEOTTALOILOU

Mia amo T BAoLKEG TPOTEPALOTNTEG TIOU EXEL MAEOV KABDE VOLKOKUPLO Elval
va BpEL TPOTIOUC WOTE VA HELWOEL TNV KOTOVAAWON TOU PEUHATOC OTO OTITL XWPLC
napdAAnAa va otepnBel TIg anapaltnteg xprnoeLs mou auto npoodépel. Evag mAnpng
OLKLOKOG €EOTMALOUOG OlaBETEL QPKETEC €VEPYOPBOPEC OUOKEUEG, OL  OTOIEC
KATAVOAWVOUV UEYAAX TIOOQ EVEPYELAG YlO Vva  AELTOUPYAOOUV OMWE O
Bepuooidwvag, n NAeKTpLKA KOuliva, TO KALLOTIOTIKO KOL TO OTEYVWTNPLO UaAALWVY.
Qoto00, yla TNV €E0LKOVOUNON €VEPYELOG KAl KAT EMEKTACN XPNUATWY, TPEMEL OL

EVEPYOPBOPEC CUCKEVEC VA AELTOUPYOUV 0pBOTEPQ KAl IE CUVEDT).

ISlaitepa xpriolpa otowela e€nxdBnoav amod €peuva mou Sle€nxdn amo to
AplototéAelo Mavenmotiulo Oecoaiovikng (A.M.0), ota mAaiola Tou gupwWMAIKOU
gpeuvnTkol €pyou : “Avtiotpodn HETPNON yla KATOWKIEG XopnAou dvBpoka —
Countdown to Low Carbon Homes”*, mou uhomouBnke ota mhaiota Twv Spdoewy
«Eracobuild» t¢ EE, kataypddovtag TG KAAEC TPAKTIKEG YLOL MLl TIETUXNUEVN
evepyelakn oavapaduion. Eva amd ta oamoteAéopoato TnG enefepyaciag twv
HETPAOEWV TNG €peuvaG To omoio Ba unopovoe va mpofevioel EKTANEN o€ TTIOAAOUG
KOTAVOAWTEC €lval OTL TO OTEYVWTINAPLO ylo T HOAALG €ival pia amo TG mo
€VEPYOPBOPEC NAEKTPLIKEG CUOKEVEG O€ [La OLKia, EEMEPVWVTOG O KATAVAAWON AAAEC
NAEKTPLKEG CUOKEVECG OTIWG TO NAEKTPLKO oibepo. To cuumépacpa tng KEAETNG lval
OTL N OMOTAAN NAEKTPIKNC EVEPYELAC UMMOPEL va TIEPLOPLOTEL ONUAVIIKA HE TNV
OVTIKATAOTOON TWV TOALWV NAEKTPLKWY OUOCKEUWYV, LE VEEG, KAAAG EVEPYELAKAG
amodoonG EVW TO KOOTOG AVTLKATACTAONG TOUG UMopEl va anoofeotel og Staotnua
6U0 etwv. H peAétn emPeBaiwoe akdun tn omatdAn NAEKTPLKAG EVEPYELACG TIOU
TPOKOAE(TAL amd TIC NAEKTPIKEC OUOKEUEG, OE KATAOTOON OVAUOVAC I Of

TAPATETAUEVN KaTaoTaon ¢opTLon .

* http://www.countdowntolowcarbonhomes.eu/index.php/gr/ellada/
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2.4 MMwg 1 KAAVTEPN SLaXElPLoT TG KATAVAAW®OTG ATTO TOUG XPNOTEC

0a LTTOPOVOE VA NELWGEL TO KOGTOG;

AkOpOo. KoL Qv OAeC OL NAEKTPLKEG OUOKEUEG €VOG  VOLKOKUPLOU
ovtikataotabolv e véag Texvoloylag KAAAG eVEPYELOKAG KAAONG Kal XapnAng
KATAVAAWONG CUCKEUEG, OKOUA KAL OV N OLKiO €lval CWOTA LOVWHEVN KOL OKLOOUEVN
bev onuaivel otL Sev yivetal omatdAn evépyelag r otL dev umdpyxouv meplBwpla
BeAtiwong wote va HelwBEel akOUa TEPLOCOTEPO TO KOOTOG yla TNV EVEPYELA OTO

VOLKOKUPLO.

OAa ta mopanavw eival cofapd PETPA TTOU UIMOPOUV VA KAVOUV ONUOVTLKN
olkovopla otnv TOETN Tou KOTavoAwTth aAAd mouBeva Sev umapyxeL n €vvola tNg
Slaxeiplong. H mieloPnodia twv katavalwtwyv onpepa v yvwpllel Ta MPaypoTKA
ooa evépyelag mou damavael kaBs ouokeur). OUTe eival puaolka os Bon va E€pouv
av glval Oviwg amapaitntn n Aettoupyia TG TN CUYKEKPLUEVN XPOVLKA OTLYUN N av n
Sladpopormoinon oto Xpovo Kat tn Slapkela Asttoupylog Umopel va €XEL OLKOVOULKO

0¢deA0G yLa TouG 8Loug.

Y€ £va KOOMO TIOU N TWUA TNG evépyelag kabopiletal amod tnv nmpoodopd Kal
™ {ATNoN, TIoU oL KATaVaAWTEG €xouv otn SLdBeon toug dedopéva o€ TPAYUATIKO
XPOVO ylOl TNV KATAVAAWON Kol To KOOoTocg, n Slaxeiplon amoktda véa évvola. Ot
KOATAVAAWTEG LUITOPOUV VA OplooUV OpLaL YLla T XPHon EVEPYELOG Kot va AdBouv thv
avaloyn elbomoinon Otov autd Ta Opla EEMEPACTOUV WOTE Vo TPAEOUV KATA TO
ocuudEépov touc. Etol n e€olkovounon evépyelag pmopet va petadepbel oe éva aAAo
eninedo. Oxt amAd@ otnv mpoomdBela peiwong TNG KOTOVAAwoNg oAAA ot
npoonaBela  Slaxeiplong evog otabepol mpolmoAoylopol Tou oL ol ol
KatavaAwtég elval StatebBelpévol va damavAoouv yla tnv evépyela. Xto [4]
TIOPOUCLAETOL N TIPAYUATIKY) €PEUVA OE OLKLOKOUC XPHOTEC T ATIOTEAECUOTO TNG
omolag emPefawwvouv OTL N TN TNG EVEPYELAC UTTOPEL v amoTeAEcel évav
KaBoploTikO mapayovta yla T Slaxeiplon tg mapaywyng Kot SLoVOpNG EVEPYELAC

KOLL TTOTEAECHOTIKO HECO YLa TNV aAAayn TNG KATAVOAWTIKNAG CUUTIEPLDOPAG.
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MNa va ¢taocel va sivol ePpktd KATL TETOo Xpelalovial olyoupa TOAAEC
oAAayEg oto umdpyxov Siktuo aAAd Kal emutAéov va 60000V O0TOUG KOTOVOAWTEG Ta
KataAAnAa epyaleia. To mpwto Bripa eival va Hmopouv va EEPOouV oL KATAVAAWTEG TL
TIOOQ EVEPYELOG KATAVOAWVOUV KAl LE TIOLOV TPOTO OTA Ot TouG. Moo Moocootd
Bewpeital onatdAn, nmwg Ba pmopovuoav va anoduUyouv AUt TN OMATAAN Kal TOTE
TOUG OUMGEPEL VO KATOWVAAWOOUV EVEPYELA WOTE VO KAVOUV TOV avVAAoyo

TIPOYPOAUUATIOUO.

Ev pépel n Abon oe moAAd amd ta mpoPAnuaATa ylo TNV €miteuén Ttou
TIAPATIAVW OTOXOU UTIAPXEL E6W KAl OLPKETA XPOVLA KoL AKOUEL OTOV OPO monitoring
HE TOUC METPNTEC EVEPYELAG VO QMOTEAOUV QVATIOOTIOOTO KOMUATL QUTAC TNG
texvoloylag. H toxutatn avamtuén Twv QUTORATIoRWY Kot Twv TMNE €xeL odnynoeL o
U0 VEQ TIPOYUOTIKOTNTO TOV TOMEQ TNG EVEPYELOG KaBlotwvtag Tov TAEov

SL06paOTLKO KaL TTOPEXOVTAC [La TANBwpPa VEWV SUVATOTTWY OTOUG KATAVOAWTEC.

ITIC UEPEC HOG O €AeyxoC Kal n mopakoAolBnon tng KatoavaAwong o€
TIPOAYUOTIKO XPOVO, N QTMOUOKPUOHEVN OLOXEIPLON TWV NAEKTPIKWY CUOKEUWV, N
61aBeon kalt oavaluon TeEPLOOOTEPWY OeSOUEVWV KOl METPAOEWV, N €UpPeECn
KEUKALPLWVY Yyl €EOLKOVOUNGCN EVEPYELAG E€lval KATOLEG HOVO Qmd TIG VEEC
duvatdtnteg. Ta e€eAlypuéva OUOTAMOTO HETPNONG EVEPYELOG CUUBAAAOUV oTnVv
KAAUTEPN KOTOVONON TNG KATAVAAWONG EVEPYELAC OE €VAL KTHPLO KOL CUVETIWG OTN
oxeblaon kol avAnTuén QMOTEAECUATIKOTEPWVY OTPATNYLIKWY £EOLKOVOUNONG OO

TOUG KOTOVOAWTEC.

H O&waxeipion t¢ katavalwong eival dlaitepa onUOVTIKA Oomod TOUG
KATaVOAWTEG KaBwG €xouv MAEoV TNV SuvatoTnTa VoL KEAEYXOUV» TO AoyapLACO TOU
NAEKTPLKOU PEVUATOG, TAPOKOAOUBWVTAC TNV KOTOVOAWON TWV NAEKTPLKWV
OUOKEUWV 0TO O8IKTUO TOUG Kal pEow Twv Slabéolpwv dedopévwv va g€ayouv
ONUOVTIKA CUUTTEPACHOTO Yl TOV TPOMO A£ltoupylag Toug Kol To av xpilouv

avtikatdaotaong [5].
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OL €€unvol PeTpnTéC TTOU KUkKAodopoUV CriHEPA OTNV ayopd, TPoadEpPouv
OTOUG KOTOVAAWTEG TN SuvatdtnTta MAPAKOAOUONONG O TPAYUATIKO XPOVO TNG
KATavaAwong OAwv Twv ocuvdedepévwy oTo SIKTUO TOUG NAEKTPLKWY CUCKEUWV KOl

TOU EVTOTILOMOU TWV TILO EVEPYOROPWV.
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Ke@adaio 3. MapakoAiovOnomn Evépyelag (Monitoring)

3.1 Elcaywyn

H nAekTpLKr evépyela QTOTEAEL TO ONUAVTIKOTEPO KOMUATL TOU AELTOUPYLKOU
KOOTOUG €VOC KTLPlou Kol avapudlofAtnta €ival o VOUUEPO Eva MAPAYOVTOG yla Th
SlaBiwon katl v aveon Twv evoikwv tou. Eival Aoutov Aoyikd mou amo moAl vwpig
0 KTLPLOKOG TOPENC ATMOTEAECE Eva amo ta maldia €peuvag yla TNV olkovouia otnv

EVEPYELQAL.

H e€olkovounon NAEKTPLKAG EVEPYELOC OFE €va KTLPLO CNUEPA HEXPL EVOG
onueilou elval OXETIKA €UKOAN UTOBECN KOBWG UTIAPXOUV KATIOLEG OUYKEKPLUEVEG
obnyie¢ kal KateubBUVOoELlC ylo TOUC KATAVOAWTEG. Kabnuepwwa n evépyela
xpnowomnoteitalr otnv Yon, t BEépuavon, 1o Hayeipepa, T0 GWTILOMO, OTNV
napaywyn ZNX kot oe Slddopeg AAEC NAEKTPLKEG OUOKEUEG. Eva mpwto PBAua
Aoumov yla €€olKOvVOUNON NAEKTPLKAG EVEPYELAG €lval N  QVIIKATAOTAON TwWwV
EVEPYOPBOPWV NAEKTPLKWYV OUCKEUWV HE AANEC KOAUTEPNG EVEPYELAKAC KAAONG, N
OVTIKATACTOON TWV AQUITHPWYV, TO OBACLUO TWV CUCKEUWVY Kal OXL N TOPA OV TOUG
O€ KATAOTAON QVOOVAG KOL YEVIKA Lot TANBwPa EVEPYELWV TIPOCAVATOALOUEVWY OE
oUTO TO oKOomo. OAa OUWC TO TOPATIAVW OUCLOOTIKA OITOTEAOUV UETPA yla TN
pHelwon NG amwAeLaG — OTATAANG EVEPYELAG KAl OXL TN UELWON TNG EVEPYELAC TIOU

KortavaAwvetat [6].

MNa va eival oe 6€on oL KATAVAAWTEC VA EE0LKOVOUN 00UV NAEKTPLKI) EVEPYELQ
KAVOVTOC TIPOYMOTLK OlKOVOopia Tépa amd tn ARYPnN HETPWV yla Helwon NG
OTIATAANG TIPETEL VAL Elval o€ B€0n va KAVOUV KAAUTEPN SLOXELPLON TNG EVEPYELAG KOl
KT €MEKTAON TOU TPOUTMOAOYLOHOU TOUC ylot TNV evépyela. MwG pmopel OpwG
KATOLO¢ va KAvel kKaAutepn Slaxeiplon g evépyelag otav dev eival oe Béon va
YVwpilel TOTE Kal TTOU QUTH KOTOVOAWVETAL OE CUVOSUAOUO HE TO KOOTOG TNC OTNV

davikn mepintwon mou auto kabopiletal and Toug vopoug npoodopdg kat IRtnonc.
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ESw Aoutdv elval mou yivetal ¢avepry n avaykn ywa mapakoAoudnon g
KATAVAAWONG EVEPYELACG OE TPAYUATIKO XpOovo Kal AnPn dedopévwy mou adopouv
™ Sladopomnoinon tou KOOTOUG TNG, T MEYEDN KaTAVAAWONG amd KAOE GUOKEUN
oto 6iktuo aAAd Kal TO WG AUTH EMNPEATETAL QMO TTAPAYOVTEG OTWG N EEWTEPLKNA
Bepuokpaoia, n SLAPKELX TNG NUEPAG N O YEWYPAPLKOC TPOCAVATOALOUOG EVOG

KTtnplou.

3.2 Monitoring LloTopikda cTolyela.

Me Ttov Opo energy monitoring, &nAadn tnv mapakoAolOnon 1ING
KOTAVAAWONG €EVEPYELAC OVAPEPOUAOTE OTIG TEXVIKEG TopakoAouBnong g
KATAVAAWONG EVEPYELAG TIOU HAC TIAPEXOUV TIG amapaitnteg mAnpodopileg wote va
avtiAndBolpe akplBwg Tov TPOMO TOU N EVEPYELA KATAVOAWVETAL OE €va KTNPLO
(Ttoleg CUOKEUEG KATAVOAWVOUV, YLO TIOGO XPOVLKO SLAOTNUA, TL LEYEDN, TTOLEG WPEG,
TIOLOL TIAPAYOVTEG Kal WG eMNEEAlouV TNV KatavaAwon KAM.). H Baotkr apxni tou
monitoring elvat OtL &g pmopolPe va SLAXELPLOTOUUE OTL O UMOPOUME va
HETPpriooUMEe. O oKOTOG Tou monitoring elval HEow TwV SESOUEVWV TWV UETPHOEWV
NG KATAVAAWGNG VO avamtuxBouv TEXVIKEG EEOLKOVOUNONG EVEPYELAG HELWVOVTAC
TN omatdAn, kot va dnuioupynBolv mpotuma Slaxelplong TNG EVEPYELAG TTOU LE TN

o£lpd Toug Ba 0dnyrnoouv emumA€éov e€olkovopnon.

Me tn Snuloupyila Twv TPWTWV SIKTUWV SLOVOUNC NAEKTPLKAG EVEPYELOG,
€ylwve avaykaio kat n énuioupyia KOTAAANAWVYV CUCKEUWV Yyl TN HETPNON TNG
Katavalwong wote va eivat duvaty amd toug SLovopEelG n TLHoAOynon Kal n
mapoakoAovBbnon tN¢ Slavoung evépyelag. Me T mpwieg ddeleg ywa Slavoun
NAEKTPLKNG EVEPYELOC va €XOoUV eykplBel ot apxeg tng Sekoetiag¢ tou 1880
geklvnoav Kol Ol TPOOTIABELEC KATAOKEUNG TwV HETPNTwV. Eva amd ta mpwrta
SutAwpata eupeotteXviag NTav auto tou NAeKTpoAuTIKoU petpnth Pulvermacher to

1868 [7].
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O emaywyLlkoc LeTpNnTAC (LeTpnTng Slokou Ferrari) mpoékuPe amod tnv avaykn
HETPNONG UE akpifela TG petadoong evAAAOOOOUEVOU PEVUATOG. O EMAYWYLIKOC
HETPNTAG XPNOLUOTIOLELTAL OKOMA KL oREPA aAd TAEov Bewpeltal EemepaouEVog,
TO0O0 yla ta emimeda akpifelag otn péETpnon 600 Kal yla to OTL 6 umopel va
QVTOTOKPLOEL OTIG amattroelg evog €Eumvou Siktuou petadopdg kabwg e SlabEtel
Lkavotnta apdidpoung enkowvwviag. Hon amno tig apxeg tou 1990 ol e€ehifelg otnv
texvoloyia odrynoav otn dnuloupyila VEWV NAEKTPOVIKWY PNdLOKWVY PETPNTWY KL

TN otadLaKr AVIIKATAOTOOoN TWV EMAYWYLKWV [8].

Ewkova 7. HAEKTPOUNXAVLKOG KOl NAEKTPOVLKOG LETPNTIG EVEPYELOG

Mnyn : electricalenergymeter.com

OL HeTpNTEC evépyelag NPOav yla va KaAUYouv TNV avaykn yla HETpnon Kat
TILOAOYNON TNG NAEKTPLKAG EVEPYELAG TIOU KaTavaAwVeTaL oto diktuo dlavoung. MNna
Va TIETUXOUME TNV emlBupnt €€OLKOVOUNON EVEPYELOG TIEPO. ATIO TNV OUVOALKN
HETPNON TNG KaTOVAAWONG XPELalopacTe akplBn mapakoAouOnon TnG KATavaAwaong .
AUTO pumopel va emtevxBel pe xpnon £EUTVWV  HETPNTWV  KATAANAwV yla

monitoring.
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Amno tn dekaetia tou 1970 oL gpeuvnTég apyloav va evdladépovtal yla tn
HEAETN TNC KATOVAAWTIKAG CUUMEPLHOPAG TWV OLKLOKWY XPNoTwv evépyelag. Eva
ONUAVTLKO KIvNTpOo yla autoU Tou £(60UG TIG EPEUVEC ATOV N EVEPYELAKN KPlon Tou
Snuloupynbnke wg AMOTEAECUA TOU EUTIAPYKO OTO apaflkod metpéAato to 1973. OL
TIPWTOL EMLOTAMUOVEG oV €ekivnoav autol Tou €idoug Tig HeAETEG NTav PuxoAoyoL,
oL omoiol BéAnocav va douv TNV enidpacn TNG MOPOUCIOONE OTOUC KOTOVOAWTEG
6ebopévwy TNG OIKNG TOUG KATAVOAWTLKAG OUMMEPLPOPAG OTO KOMUMATL TNG
NAEKTPLKAG EVEPYELAC. 2€ OQUTA Ta TAaiola Tpaypatonolionkav  TOAAEC
SlapopeTIkEG PeAETEG TTOU adopoloav OTn Xprnon TOoo SeSOUEVWY KOTAVAAWGONG
KOl KIVATPWVY TIPOG TOUC KATAVAAWTEC, LEAETEG TTOU XPNOLUOTIOLOU0AV TNV EMITEVEN
oTOXWV, GAAEC TOU Tapelyav Kuplwg TANPodopile¢ KOOTOUG, UEAETEG UE Xpron

oBovwv yla onotikomnoinon tTwv dedopévwy Kal dtadopeg AAeC peléteg [9].

AUTEC oL peAETeg paypatomoOnkav otig Sekaetieg tou 1970 kat tou 1980
KOlL NTAV OL TIPWTEC TTOU a.PpopoUcaV TOUG OLKLAKOUG KATAVOAWTEG KAl E(XOV w¢ 0TOX0
va Toug BonBricouv va katavorpoouv KoAUTEpPO Kol OKPLBECTEPA TO KOOTOCG TNG
NAEKTPLKNAG EVEPYELAC TIOU KATAVOAWVAV E ATIWTEPO OKOTIO TNV EAAXLOTOMOLNGN TNC
omataAng kat tnv amodoption Tou SIKTUOU SLOVOUAG HECW TIPOCWTILKWY EVEPYELWV
Tou KaBe katavaAwtr. Apxwka avamtoxbnke upia Baon 6edopévwv amd tnv
mapakoAouBbnon TNG Katavalwong o€ OLKIEG éva XpOvVo TPV TN HEAETN Kal Ta

Sebopéva €del€av e€olkovopunon mou kupoatvotav anod 7% - 30% [10].

Ta xpovia mou akoAouBnoav to evdladépov ylo TNV avamtuén pebodwv
TapokoAoUONoNg TNG EVEPYELAG UEYAAWOE, O OTOXOC TApEUEWVE O (6log,
efolkovounon evépyeLag, auto mou alage Atav to Kivntpo. AmO TNV TETPEAIKN
Kplon tou 1970 MePACAUE OTNV AVNOUXLA Yl TIC EMUTTWOELG TIOU UMOPEL va €XEL N
UTIEPKATAVAAWON E€VEPYELAG, OTNV UMEPBOEépuavon tou mMAAvATn Kol TEAOG otnv

aelwdpopo avamtuén.
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3.3 To monitoring onuepa

Ta ouotiuata mopakoAoUBnNonNG EeVEPYELAg ONUEPO  XPNOLUOToLoUVTaL
EUPEWC KUPLWG 0t PBLOUNXAVIKEC EYKATAOTACELG KOL UEYAAQ KTNPLOL ylod TNV
mapakoAouBnon TG KATAVAAWONG EVEPYELOG KAl GAAWV TOPAMETPWY OTWG N
oAAayEG OTNV TAON, TNV KATAVAAWGT), TOV CUVTEAEDTH LOXUOG LE OTOXO TN Slatripnon
KATIOWWV OTOOEPWY TOLOTIKWY KPLTNPLWV yla TNV €eVEPYELX. ITIG PBLOUNXAVIKEG
epapuoyég Sedopéva yla TIG TIHEC KATAVAAWONG EVEPYELOG €lval TTIOAU XprioLpa Ko

yLol TOV UTTOAOYLOLO TOU KOOTOUG TIOPOYWYHG TWV IPOIOVTWV.

To monitoring o€ owlako eminedo Sduotuxwg Sev mapouciace tnv Sla
avamtuén av Kat n avaykn €ivat e€loouv onuavtikn. € aviiBeon PE TOV EUMOPLKO N
Blopnxavikd TOHEQ, O OLKLAKOG TOPEAC amoTeAE(Tal and MOAAOUC UIKPOUC OLKLAKOUG
KATAVOAWTEG TTOU OTO GUVOAO TOUG KOTAVOAWVOUV AAAA Kal OTIOTAAOUV GNUAVTLIKA
TIOOQ. EVEPYELOG. JUVETIWCE oL SuvatotnTteC yla e€olkovounon eival eéloou peyaleg

[10].

H éAMewbn $Bnvwv atcbntripwyv e8IKA Ta TPONYOUHEVA XPOVLA KAL YEVIKA TO
HUEYAAO OXETIKA KOOTOG TOU amapaitnTou €eOmMALOHOU &€ival €va QTayOpPEUTLKO
HETPO. OUWE N TPAYUATIK ALTio TTou T cuoThpata mopakoAolBnong evépyelag dev
€XOUV UTEL 0TN {WN) TWV OLKLOKWV KATAvVOAWTwV dev glval povo pia kat olyoupa dev
elval povo to KOOTOC ayopdg Kal eykatdaotaong. Xto [11] mapouoialovral ot
KUPLOTEPEG alTieG mou euBuvovtal yla TNV KaBuotépnon TNG AVANTUENG OLKLOKWV
OUOTNUATWYV TTapakoAouBbnong evépyelag. Q¢ BaolKOTEPOL TAPAYOVIES hEpoVTaL Va
elval n éANewdn yvwong kat epmelpiog Twv katavoAwtwy o B€pata dlaxeiplong g
EVEPYELOG, O UEYANOG XpOVOG amoofeong tng emevduong, n ENAeWPn HEAETWV Kal
QITOTEAECUATWY YLl TO KOOTOG Kal Ta 0pEAN SLadOopETIKWY CUCTNUATWY UETPNONG.
JTO KOMUATL TNG €AAUTOUG €peuvag avopEPETOL KL TO YEYovOC OTL v UTIAPXEL
MANBWPA EPEUVWV YL OCUYKEKPLUEVEC TEPUTTWOEL, OnAadny case studies ta
OTTOTEAECLLOTO TWV OTIOLWV va Sivouv piLa oadr] €IKOVA yLa TNV ATTOTEAECUATIKOTNTO
TWV CUCTNUATWY, TO KOOTOC OAAA Kal TLG TIPOOTTIKEG TOUG. Eva emumAéov eumodio

otV ULW0BETNOoN TWV OCUCTNUATWY TIAPOKOAOUONONG €VEPYELOG ATO OLKLOKOUG
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KATAVAAWTEC €ivat n EANAePn Kuplapxwv MPOTUNWV OTNV ayopd. AUTO CNUALVEL OTL
Kataokeualovral TTOAEG SLaPOPETIKEG CUOKEUEG yLa TTOAAA SladopeTikA poTUTAL
ouvnBwg acupPata petafl TOUG, YEYOVOG TOU KAVEL TNV amodacn Twv
KOTAVAAWTWVY yla ayopd akopa 1o SUokoAn. Télog ¢uaoikd yivetal avadopd Kot

OTO LEYAAO KOOTOC TOU €EOTMALOMOU Kat TNV EAAeWpn ¢Bnvwv AVoswy [11].

3.4 Apxég Aertovpylag monitoring kot e§0TALONOG

OL mpooeyyioelg ywa TNV avanmtuén ouoTtnUATwv TapakoAoluBOnong kat
Slaxeiplong evépyelag eivat dvo. H pla agdopd tnv mapakoAouBnon MECW TOU
OlKLAKOU SIKTUOU HE TNV avamtuén evog KatdAnAou Siktuou altobntripwv yla Tt
HETPNON TN oUANOYN Kal TNV AmOOTOAN S€S80UEVWV KATOVAAWGCNG EVEPYELAG ATIO
KAOe OUOKEUN TIOU KOTOVOAWVEL EVEPYELD HEOW TOU OLKLOKOU OSLKTUOU. YmAp)EeL
MANBWpPA E€PEUVWV yla TNV AVATTUEN CUCTNUATWY SloXElplonG EVEPYELag TOU

Baaoilovtal o autrv tnv tTexvoloyia [12][13][14]

H &AAn mpooéyylon €XeL va KAVEL Pe TNV TeXVoAoyia Tou €€umvou SilkTUoU
(smart grid). Eva €€unvo Siktuo pmopel va petpdet kat va dtaBalet tTnv KatovaAwon
NAEKTPLKAG EVEPYELOG OMOUAKPUOUEVA HECW EEUTIVWV HETPNTWV KAl VO TIAPEXEL

TIANPOdOPLEC UETPAOEWV OE TOKTA XPOVIKA SLOOTALATA 1) KOL OE TIPAYLATIKO XPOVO.

3.4.1 smart grid

To €€umvo b8iktuo eilval €va SIKTUO NAEKTPLKAG EVEPYELOG TIOU UTMOPEL va
evowpatwoel TAnpodopie¢ ywa tn O6pdcn OAwv Twv OuVOESEUEVWV OE QUTO
XPNOTWV, TO0O TWV KOTOVOAWTWY OCO0 KOl TWV TApOywywV NAEKTPLKAG EVEPYELAC R
KOl O0WV KAVOuV Kal ta SU0 HE OKOTO TNV ONMOTEAECUATIKA Tapoxn Blwolung,
00daAoUG KoL OLKOVOULKAG NAEKTPLKNG evEpyeLag. Eva €Eunvo Siktuo xpnolpomolel
KOLVOTOMO TIPOLOVTA KOl UTINPECiEC, 0 ouvluaopd He €Eumvn mapakoAouOnon,

€Aeyxo, EMKOVWVIa Kol Texvoloyieg autotaong e otoxo tn SleukodAuvon ocuvdeong
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Kol AELToupyloG OAWV TWV YEVWNTPLWV OVEEXPTNTWS HeyEBoUG Kal Texvoloyiag, TV
TAPox OTOUG KATAVOAWTEG TNG OuvatotnTag €VvePYNG OCUMUETOXAG OTNn
BeAtlotOomoinon TOU CUOTHMATOG, TNV TAPOXN UEYAAUTEPNG TANPodOPNONG OTOUC
KATAVAAWTEC Kol TN duvatotnta emAoyng mapoxou, Kot TN HElwon TwV EMUTTWOEWV

oTo MEePLBAANOV TOU CUCTAHATOG TOPOXNG EVEPYELAG [15].

Ewkova 8. Oplopog tou smart grid.

Mnyn : https://members.e2.org/jsp/controller?docld=33593&section=updates

3.4.2 smart meters

OL €€umtvol LETPNTEC ELVOLL CUOKEUEG LETPNONG TTIOU XPNOLUOTIOLOUVTAL YLl TV
TIApOoKoAoUONGoN TNC KATavAAwonG NAEKTPLKAG eVEPYELOC, AAAA Kol Tou ¢$uoLKOU
oEePLOU O€ KATIOLEG XWPEC, Yla TN GUAAOYH KOl QOCTOAN METPHOEWY Kol GUOLKA yLa
N XPEWON TWV KOTOVOAWTWVY. ZTOXEVOUV OTNV EUKOAOTEPN KOl AUECNH TLHOAOYNnON
TWV UTINPECLWV TIPOG TOUC KATAVOAWTEG QAAQ UMOPOUV VOl EVOWHATWOOUV KOl
Suvatotnteg mapoxng dedopévwvy KaTavaAwong TPog Toug XPNotec. Na navw amno
SeKkarmevte xpovia €xouv XpnolpomolnBel amd uTnpeoiec kowng WPEAELOG yla TN

ANUn Sebopévwv KatavaAdwong Kuplwg BLOUNXAVIKWY KATAVOAWTWY AOYyW Twv
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HUEYAAUTEPWV OMOLTAOEWYV TOUG yLa akplPBr) dedopéva katavalwaong. Me tnv mapodo
TWV XPOvwy, TNV €€EALEN TNG TexvoAoylag Kal Tn HElwon Tou KOOToug, oL €Eumvol
HETPNTEG EMEKTABNKAV KAl OE OLKLAKOUG KATAVOAWTEG. TO BACLKO TOUG MAEOVEKTN A
0t OX€on HE TA TOAALOTEPA METPNTIKA oOuoTAPOTA OaAAA Kol TO Paoiko
XOPOAKTNPLOTIKO TIOU TOUG Slaxwpilel amd Ta HMETPNTIKA CUCTAUATA TIOU ONMAQ
napéxouv dedopéva KATaAVAAWONG €lval n eVoOWPATWON TeXvoloylag audidpoung
ETUKOWVWVLOC N omoia o€ ouvbuaouod pe To £Eumvo Siktuo Sivel o KOTOVOAWTEG Kall

TIAPOXOUG EVEPYELAG VEEG SUVATOTNTEG.

Ewkova 9. Apdidpopn enikowvwvio €EUNMVOU HeETPNTH.

Ta odb€AN amod ) xprion €Eunvwy HETPNTWV €ilval TOAAA amod tn oKomLd T000
TWV KATAVOAWTWY 000 KOl TWV TApOXWV aAAA Kol YEVIKA yla TNV TOLOTNTO TOU

Siktbou SLavoung evépyelag. EToL oL KATOVOAWTEG UTTOPOUV va EXOUV

e peyoAUltepn mpooPaon os Sedopéva KOTOVAAWONG EVEPYELOG UE OTOXO TN
KaAUTepn Slaxelplon TnG, HETPAOELG KOL XPEWOELG HE PeyalUTtepn akpifela,

Suvatdtnta emAoyng mapodxou,
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e TpocPacn oe evépyela pe SLAPOPETIKA TLLOAOYLOKH TIOALTLKN yLa TN XPEWON
avaloya UE TIG avVAyKES TOUG,
e ypnyopOTEPO EVIOMIOUO BAABwWV Kal amoKaTAoTacn Tou SIKTuou,

o Sedopéva molotnTag TNG EVEPYELAC TTOU AapBdavouv.

A6 TNV MAEUPA TOUG OL TIAPOXOL EXOUV

e ypnyopotepn npodoPaocn ota dedopéva HETPNONG,

e pelwon Tou KOOTOUG avayvwong Kot kataypadrng Twv UETPHOEWV TOOO OF
eninedo avBpwrivou duvapLkol 600 Kal o€ eninedo e€omAlopou,

e £yKalpo evtomiopo BAaBwv Kal peiwon xprnong tou tThAepwvikoL KEVTpOU,

® YPHYOPO EVIOTILOUO MEPLOTATIKWY PEULATOKAOTIAG.

OAa ta mapandvw odpEAn €XOUV TOV OVTIKTUTIO TOUC Kal O GAAOUG TOME(G
OMWG N OCUAAOYN OTOLXELWV XPAOLUWV yla €peuva, BeAtiwon g moldtnTag Tou
Siktbou Slavoung evépyelag, akOpo Kol PMElwon TwV EPYATIKWY atuxnuatwv. To
KOOTOG TWV €EUTIVWV UETPNTWV OTA KPATN TIOU €XEL ULOBETNOEL n texvoloyla katd
Kavova dev emiBapUVEL TOUC KATAVOAWTEG KaBwG ol £Eumvol peTpnTég SlatiBevral

Qo TOUG MAPOXOUC NAEKTPLKNG EVEPYELAG [16].

Ztnv eAAnVikn ayopd kukAodopouv Slddopol LETPNTEC EVEPYELAG OL OoTtoiol
elval mpooappoopévol ota dedopéva tou eAAnViKoU Siktuou Stavoung. OucLaoTka
TIPOKELTAL YL UETPNTIKEG OUOKEUEG oL omoieg AavBaopéva xapaktnpilovrol wg
€fumnveg kaBwg Sev SlabBétouv tn Suvatotnta apdidpopng emikowvwviag pe tov
TIAPOXO NAEKTPLKAG EVEPYELOC. TOl XOPAKTNPLOTIKA TOUC Kal ol SUVOTOTNTEG TOUG
Sladépouv avaloyo PE TOV KATOOKEUOOTH KOL TOV TUTIO OCUOKEUNG. X€ YEVIKEG

YPOUUEG OpWG cuvoilovTal oTa MOPAKATW.

MPOKELTAL YL CUGKEUEG TIOU TO KOOTOG ayopaG TouG EEKLVAEL amo Tiepimou 50
EUPW KOl N TOTOBETNON TOUG UMOPEL OTI TTEPLOCOTEPECG TIEPLUTTWOELG VA YIVEL oo
Toucg (6loug toug xpnotec. Mapéxouv mMAnpodoplec KatavaAwong PeVUATOG OE

TIPAYUATLKO Xpovo Seixvovtag tnv katavalwon oe kWh 1 akopa kot petadppalovrag
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Vv oe xpnuoto £pocov o0 XpHotng €xeL opilosl TNV TR t™g kWh. Mmopel va
napExouv MAnpodopieg kal eLGOMOLAOELS O epiMTWon UMEPBOONC KATIOLOU opilou
KatavaAwong og xpnpota 1 kWh mou €xel B€oel 0 xprioTNG, VA KPOTAVE LOTOPLKO
KATAVAAWONG, VO TIAPEXOUV CUYKPLTIKA amoteAéopata, TPOoPBAedn katavalwong,
evlellelg ylo ekmoumég punwv Bepuokpaociag, Sduvatrdtnta Béomong oplou
KatavaAwong o€ xpnpata. Oco aveBaivel To kK6OTOG aveBaivouv Kat ol SuvatotnTeg
TWV HETPNTWVY, KABWC¢ UMAPXOUV CUCTAUATA TA omola HrmopoUlv va ouvdeBouv
aoUpUaTa OTO router TOU OWKLOKOU OLKTUOU Kol HECOWw OLadIKTUoU KOl HLaG
epapuoyng mou mapéxetol ouvibws Swpedv He TNV ayopd tou e€OMALOUOU oL
XPNOTEG vaL £X0UV SuVATOTNTA TTOPAKOAOUBNGONG Kal EAEyXou OAWV TwV Sedouévwv
KOlL TWV LETPHOEWV TIOU TIAPEXEL O LETPNTNC ATIO OTOLAOATIOTE CUCKEUT UTIOAOYLOTH,
tablet, 1 smartphone. O OKOTOG QUTWV TWV CUCKEUWV €lval va Bonbrijcouv toug
KOTAVAAWTEC VA SLOTLOTWOOUV OE TIPAYHATIKO XPOVO TOV TPOTIO TTOU KATAVOAWVOUV
EVEPYELA KAL OE KATIOLEG TIEPUTTWOELG VO TOUG TIOPEXOUV KATIOLEG CUUPBOUAEG yLa TN

pelwon TNC omatAAng EVEPYELAG.

Ewova 10. Mpifa pétpnong peuNATog Kat HovodaoLkog HETPNTAG EVEPYELAG.

Mnyn : http://efergy.gr
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Ewova 11. E§unvog petpntic. Mnyn : https://www.ovoenergy.com/

3.5 ATOTEAEOHATIKOTITA UETPNTWV EVEPYELAC OE  OPOULG

e€owkovounong

H amnoteAeopatikotnta Twv €EUTMVWV  UETPNTWV OTO  KOUMATL TNG
€€0LKOVOUNONG EVEPYELAG ATIO TOUC KATAVOAWTEG €lval éva BEpa mou anacyoAnos
Kall ouvexilel va amaoyoAel Toug epeuvnTteG. Evag é€umvog PETPNTAG amaptiletal Kot
ano €va cuotnua PoPoAng Twv SeSoUEVWVY KoL TWV HETPACEWV TIOU KOTOoypadeL.
OuolooTIKA auTto elval mou enmnpPealel TG AMOPACEL] TWV KATOVOAWTWY KOL TOUG
TapaKLVEL va Adfouv Ta anapaitnta HETPA WOTE VO EE0LKOVOUN 00UV eVEpyELa. Apa
TO TOOO OTTOTEAECHOTIKOC N OxL €lval €vag HETPNTAC £€aptatal Kol omo To T
enidpaon umopel va €xeL otn ocuumepldpopd TWV KATOVOAWTWY N TPOPoAnR Twv
HUETPAOEWV. AV N OMTIKOMOINON TwV HETPROEwV 8ev eival katavontr, av Oev
BonBdel Toug KatavaAwTtég va AdBouv anoddoelg i akopo XEpOTepa Toug whel ot

AavOaopévec emloyEC av Sev Silvel KivnTpa 0TOUC KATAVOAWTEG val SpAcouV yla va
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TETUXOUV HeYOAUTEPN e€olkovounon TOTe mpodavwe evac £EUTIVOG HeTPNTC Sev Ba

KAveL tn Sladopa.

2to [10] yivetal pla peYAANG KALOKOACG OUYKPLTIKA UEAETN CUOKEUWV OTELKOVLONG
OeB60UEVWV HETPOEWV EVEPYELOG OE TIPAYMOTIKO XPOvo. MNa Toug OKOToUG TNG
HeAETNG 151 katolkieg otnv Opaxa eéomAiotnkav pe SU0 SLaPOPETIKEG TapaAAAYEC
NG ouokeung Aztech In-Home Display (Aztech) kat pe tnv ouokeur Blue Line Power
Cost Monitor (PCM) oL omoieg eival oUOKEUEG TMOpakoAoUBNnong evépyelag o€

T(PAYLLATLKO XPOVO.

H Aztech eival pla €Eumvn Ouokeunp TApPOKOAOUONONG €EVEPYELOC OF
TIPOLYLLOTLKO XPOVO 1 OTolal CUVSEETAL UE TOV NAEKTPLKO METPNTN Itron Kal mpoodEpel
€va ouvduaopo onmtikwv Kal Pnolakwyv dedopévwy. MpoodEpel aplOUNTIKEG aANA
Kol YPOPLKEC TIAPACTACEL] TWV HETPNOEWV NAEKTPLKNG EVEPYELOG Oelyvovtag oto
XpNotn tnv tpExouca katavalwon oe kW, To wplaio KOGOTOC Xpriong o€ xprnuoTa,
pafSoypappa HE TO LOTOPIKO XPNoNnG Twv TeAsutaiwv 24 wpwv aAAG KOl TwWV
televtaiwv 300 nuepwv toco oe kW 600 kol 0g XPAMOTA KOL ML GUVOALKN
QMELKOVLON TNG XPRong amo tnv teAevtaia ¢opd mou £yve emavadopd (reset) otn
OUOKEUN. XTO MAVW MEPOG TNG 080vng umdpxel ula GwTewv Pmdpa n omoia
TIPOCOUOLWVEL TNV TEPLOTPOdN Tou Slokou €vOG nAeKTpounxavikol Hetpntr. H
OUOKEUN UMopel va MPOYyPAUMATIOTEL WOoTe va aAAAlEL TO XPWHA TNG PWTELWVAG
umapac kot ta dedopéva va mapouclalovial oToug XPNOTeC oUPdwWVA UE TIG
avaykeg touc. H kaBuotépnon avatpododotnong (feedback) tng cuokeung eival 2-4

Aemta.
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Ewkova 12. H cuokeun Aztech In-Home Display kot o petpntig evépyelag ltron.

H Power Cost Monitor (PCM) elval pla cuokeur mou gepdavilel To KOOTOG
Katavalwong tng tpéxoucoag meplodou oe W, kW kat kWh kat &eixvel tnv
KATAVOAWGON O€ TIPOYHATIKO XpOVo HE pubuo avavéwong 15 desutepolémtwv. O
YPNAYOPOG XPOVOC QTTOKPLONG ETUTPETEL OTOUC XPNOTEC VO EVTOTILOOUV TIG aAAQYEG
otnv Katavailwon mou emibépouv Slddopec oUOKEVEG Tou omutiol. H o0Bovn b¢e
XPNowomolel xpwpota oAAG €XEL PlaL OMTIKA £VOELEN TOU TIPOCOUOLWVEL TNV
nepLotpodr evog nAektpopayvntikoU HeTpNTh. Ol §€KTEC Umopouv va tornoBetnBolv
omoudnToTeE HECA OTO OTITL KAl ylo va Agttoupyrnjoouv tpododotolvral pe 2

uratapieg AA.
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Ewkova 13. H cuokevun Blue Line Power Cost Monitor.

Ol OUYKEKPLUEVEG OUOKEUEG eTAEXONKAV amo €va oUVOAO HETPNTWV TO
XOPAKTNPLOTIKA TWV OTolwv mapouactalovtal aVaAUTIKA otnv ev Aoyw HeAETn. Na
TOUC OKOTOUG TNG €peuva xpnotlpomnolndnkav duo dladopetikol mpoypappatiopol
™G ouokeung Aztech. Ztnv ekdoxn Aztech | n dwrtelvr) pndpa mpoypappatiotnke
wote va alAalel YpwHATA TIPACLVO, KITPWVO Kol KOKKIVO avaAoya HE TN I{ATnon
NAEKTPLKNG EVEPYELAG TNV TPEXOUCO XPOVIKN OTWyUn Kol n ekdoxn Aztech |
TIPOYPOAUHOTIOTNKE WOTE Vo TIAPEXEL OUYKPLTIKA &edopéva tnNg TPEXOUOTOC
KOTAVAAWONG HE TNV KATAVAAWGCN TPONYyoUUEVWY TwV. H €vlelén yivetal mpaaoivn
kaBe pepa otig 24:00° kat otav n katavaAwon ¢tacel oto 40% TNG MAAALOTEPNG
HETPNONG aANAlEL XpwHa oE Kitplvo. Amo to 60% n €voelén maipvel KOKKIVO XpWUAL.
To OKEMTIKO yla TIG TapaAAayEC NTAV OTNV TPWTN TEPLTTWON OTL OL KATAVOAWTEC
mou evéladépovtal va KAVouv olkovopia pmopel va aviildpacouv avaloya otnv
€vdeltn vPnAnNg katavaAwong T WPES aLYUAG Kal otn deutepn mepimtwon OTL oL
KATAVAAWTEC Tou eiyov dedopéva amd MaALOTEPA Xpovia Umopel va mpoonaboloayv

va aAAa€ouv tn cupneplpopd Toug.

210 TEAOG TNG £PEUVOC OL CULUETEXOVTEC UTTOOTNPLEAV OTL EAafav PETPA yLo

pelwon NG KatavaAwong w¢ amotéAeopa tnG PoBoAng dedouévwy o€ TPAYUATIKO
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Xpovo. Ta amoteAéopata tne £€peuva Opwg Oev £€6et€av KATL avaloyo kabwg n
puelwon Nrav apeAntéa. Evw Opwe ta amoteAéopata Twv HeTpnoswyv dev  Seiave
Kapla anod tig peBOSoug OMTIKOMOINONG WE ATIOTEAECUATIKY, TIAALOTEPEG EPEUVEC
umootnpilouv OtL unopei va umapéel BpaxumpodBeoun peiwon tng katavailwong. Ta
OTOLXElQ TTIOU TINPAV Ol EPEUVNTEG MO EPWTNUATOAOYLA TIPOC TOUG KATOVOAWTEG
OAAQ Kal amd mpoowrikh culntnon pall Toug unootnpilouv KATL TETolo Kabwg ot
OUUMETEXOVTEC avédepav peyalutepn aAAnAemidpacn HE TIC CUOKEUEC OTNV apxn
™G €peuvag. Auto Umopel onpaivel pelwon tou evdladEPovTog TV KATAVOAWTWY
He TNV mapodo Tou xpovou. Eva AAAo oTolxEl0 ATAV MW APKETOL CUUMETEXOVTEC
Bewpnoav evoyxAntikn TNV KaBuotépnon tng cuokeung Aztech yia ta dedopéva oe
TIPAYUATIKO XPOVO. XTO CUUMEPAOCUATO TOUC OL EPEUVNTEC avadEpouv OTL OTO
OUYKEKPLUEVO TElpapa yla va emitevxBel pelwon otnv Katavalwon €mpene ol
XpNnoteg va AdaBouv S6pdaon, omote (owg Ypeldlovtol TIO KALVOTOUOL TPOTOoL yla
olkovopia otnv Katavalwon Pe Bdacn ta otolela KATOVAAWGCNG OE TPAYUATIKO

XPOvo.
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Ke@alawo 4. Omrtikomoinon Asdopévmv

4.1 Eloaywyn

H omtikomoinon twv dedopévwy (Data Visualization) amoteAel tn dtadikaoia
avanapaotacng dedopévwy pe TN popdn €lkdvag, n omolo pmopel va cupPaAet
oTNV KaAUTEPN, €UKOAOTEPN Kal ypnyopotepn katavonon tng onpaciag Twv
b6ebopévwy Kal Twv PeTaBANTWY TIOU T cuviotolv. Me tn BorBeta twv TME €ywve
duvatn n xpnon ypoadlkwv yla TNV ovamapaotoon oplOpuntikwv SeSopévwy pe
OTATIKEG 1 Kol OUVOUIKEG elkoveg. Edapuodlovtag Siadopeg pebBodoug
omTiKomoinong, N MeEAETN Twv deSopévwy yivetal o amodotiky KabBwe HeyAAog
oykog Oebopévwy efetaletal pallkd kol ypriyopa oAAG akoun yilvetal duvatn n
XPron avomopactdcewyv yla dedopéva mou pmopet va eivat SUokoAo va yivouv

KQTAVONTA 0TNV apxLkn aplOunTikg Toug popdn.

H texvikn tng omtkomoinong Sedopévwv PBplokel WSlaitepn edappoyn oe
TOANOUG TOMEIC TNG KABNUEPLVOTNTAG Kol GUOIKA KAl OTOV TOMEQ Slaxeiplong
Oebopévwy evépyelag. Mia amd auTtéG elval KoL N amelwkovion dedopévwv
KATAVAAWONG EVEPYELAG OTLG 000VEG TwV EEUMVWVY UETPNTWV UE oKoTo TN Bonbela
TWV KOTOVOAWTWY WOTE VA KOTOVONCGOUV TOV TPOTIO UE TOV OTMOL0 KATAVOAWVOUV
EVEPYELA Kal va TtpooTiaBrjocouy va tov BeAtiwoouv. Onwg avadépetal kal oto [17] n
apeon mpoBoAn otoug XpnoteC SeSOUEVWV KATAVAAWGONG OE TIPAYLATIKO XPOVO
uropet va amodexBel moAUTIUN KaBwg Epeuveg €6elav Pelwon otV KATOVAAWON
€W Kal 15% o€ KATMOLEC TEPUTTWOEL. Amodedelypuéva n Xprion otoug €Eumvoucg
HeETPNTEG 0Bovwv PAlkwv Tpog To Xpnotn ue duvatotnta mpoPoAng dedopévwy
KOTAVAAWONG OE TIPOYHOTIKO XPOVO, LOTOPLKWY OTOLXELWV, OLKOVOULKWY OTOLXELWVY,
6ebopévwy ekmounnig puTwy prnopet va BonBnoel otn pelwon g KATAVAAWGCNG
eldka av ta dedopéva cuvduaotouv kal pe cUPBOUAEC Slaxeiplong evépyelag. To
KATA TIO00 OPWC lval o B€on va Katavornoouv ta deSopéva mou Aappavouv Kal va
TO. OUCXETLOOUV HE OUYKEKPLUEVEG CUUTIEPLPOPEG WOTE va AdBouv Ta KatdAAnAa
HETPA VL0 LELWON TNG KOTAVAAWGNG EVEPYELAC OL OLKLOKOL KOTOVOAWTEG ATOTEAEDE

kal e€akoAouBel va anoteAel medio €psuvag.
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4.2 AlaSikaola TG OTTTIKOMO 061G SEdopévmv

H owotn omtikonoinon twv 6eSouévwy €xeL TTOAU PeYAAN onuooia Kabwg
€vag rbavov AavBaopévog 1 TPOXELPOC OXESLAOUOG UIMOPEL val €XEL WC ATTOTEAETHA
TV moapaywyn ypadwkwv mou eivat duokolo va Safactouv Kol va yivouv
KaTtavontd n akopa xewpotepa mou odnyolv oe AaBog cuumnepdopata. Xto [18] o
Chittario peAeta tnv omntikomnoinon dedopévwy oe GopnNTEG CUCKEVEC, KATL TTOU OTNV
TEPUMTWOoN TNG SLaxelplong EVEPYELAG ATO OLKLAKOUG XPNOTEC €lval EMBUUNTO av OxL
anapaitnto. H Baotkn 8Lattepotnta Twv GopnTWV CUCKEUWV E(VaL TO TEPLOPLOUEVO
HEyeBoC TG 060VNC TOUC, €VOG TIEPLOPLOUOG TIOU QTIAVIATAL KAl 0TI 000VeEG Twv
€EunvwyV petpnTwv. ESW Aowmov xpeldaletal £vag MPOOEKTIKOTEPOG Kol LeBOSIKOTEPOG
OXeOLOOMOG Yyl TNV omtikomoinon twv dedopévwyv. Etol opilel pa péBodo 6
Bnuatwyv ywa ™ Stadkaoio TNG OMTIKOMOINoNG UE OKOTO TNV EUPECH TOU OnUEloOU
Tou TuBavoV £ylve To AAB0C Og Lo TETOL TIEPIMTWON. ZUVOTTIKA Ta Bripata autd

sivall

Xaptoypadnon. MNowa eival n omtiki kwdikomoinon tng mAnpodopiag; Katd tnv
omtikomoinon ta &edouéva pPeTATPEMOVIAL O ypadlKA TTOU HUITOPoUV va €XOUV
Sladopa XapaKTNPLOTIKA, OMWC XPWHA, dlaotdaoelg, B€on, KOAUMUAOTNTEG K.a.. ML
akpLBNG xaptoypddnon mMpEMEL va YIVETAL UE TETOLO TPOTIO WOTE OAA TAL ONUOVTIKA

€vvoloAoyLka Sedopéva va amoTumwVovTal UE avAAOYOo TPOTIO KAl OTITLKA.

Ertidoyr). Metafl OAwv twv Stobéopuwv dedopévwy mola eival autd mou eival
OUCLOOTIKA XPAOLUO OTO UTO €€Taon €pyo; H omtikomoinon avenapkwyv dedopévwv
Ba 0dnynoeL Toug xpnoteg TeAKA o avemapkeic N AavBaoueveg anoddocels. AN
Kal n empBapuvon Toug PE TEPLTTIO OyKo Sedopévwv Ba kavel SuokoAdtepn tnv
efaywyn cupnepaocudtwy kat tn ANPn anoddoswv. Aedopévou Tou TTEPLOPLOUEVOU
Xwpou otnv 08ovn ta dsdopéva mou Ba MaAPoUCLAcTOUV OTO XPNOTN TPETEL VA

ETUAEYOVTAL PE PEYAAUTEPN CUVEDT).
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Napouoiaon. O Tpomog e Tov omoio spdaviletal n emAeyUEVN Ao To MPWTO BAua
xaptoypadnon wote va eival opatd oAa ta deSopéva Kal vo XwpEoouv oTo HEyeBog

™¢ oBodvnc.

AwadpaotikotnTa. I MO0 EMINMESO ETUTPEMETAL N CUUUETOXN TOU XPNoTn yla tTnv
Tpomnomnoinon tou Tpomnou nPoPoAng; MNpémel va mapéxovral Ta KATAAANAQ epyaleia
WOTE 0 XPNOoTNG va UTopel va e€epeuvnoet Kal va avadlatagel tnv mpoBoAn wote va

BydaAel Ta cUPMEPACHATA TOU.

AvBpwrnivog napayovtag. Mia omtikomnoinon mpEMel va eival eUKoAa Kal ypriyopa
TPOOTEAACIUN OAAG KAl Katavontr amo SlapopeTikoug xproteg. Onote xpelaletal

YVWaon ylo TO YVWOTIKO eMinedo kal to eninedo avtiAnPng twv xpnotwv.

A§LoAdynon. Teheutaio eival to Bripa tng afloAdynong tng omTkonoinong n onoia

TPETEL VA SOKLUOOTEL UE OUYKEKPLUEVEG SLASIKAOLEG YIO TNV ATIOTEAECUATIKOTNTA

ne.

4.3 Katnyoplomoinon tTwv Mefddwv OTtTikomoinong

H amewkovion dedopévwy pmopel va yivel pe moAAoug SladopeTikoug tpomoug. H
emloyn tng pebodou PBaociletal kupiwg otn duon Twv SeSopUévwV IOV TIPEMEL vVa

orttikomotnBouv. Etol umtdpyxouv ot €N ¢ katnyopleg

e Data Visualization

e Information Visualization
e Concept Visualization

e Strategy Visualization

e Metaphor Visualization

e Compound Visualization [19]
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Y€ KAOE Lo Ao TIG KATNYOPLEC OVTLOTOLXOUV aPKETEC LEBOSOL ATIEKOVIONG
Sebopévwy, AANEG TILO €€€INTNEVEG VLA OVOYVWOTEG UE ETILOTNUOVLKA KATAPTLON KOl

QAAEG TILO QUTAEG KOlL OLKLEG O€ N EKTTALOEUUEVOUG XPOTEC.

Ewova 14. E§elntnuéveg péBodol anekoviong

MnyA : http://www.visual-literacy.org/periodic_table/periodic_table.html

TNV MepiMTwon Twv EEUNMVWV LETPNTWYV EXOULE VO KAVOULLE LE OTTTIKOTIONON
6ebopévwv Kal EMUTAEOV €XOUUE VO QVILWHETWIMIOOUPE TNV Blattepotnta Otl
oavadepoOpaoTe og Eva eUPL KOO SLadopeTIKWY NALKLWY Kol LOpPwWTIKOU emumeédou.
Karmoteg amo tig anAég pebodouc amelkoviong SeS0UEVWY €lval OL TTAPAKATW XWPLG
OMWG aUTO va onuaivel OtL €ival oL KATAAANAOTEPEG yla amelKOvVIon deSopévwy
HETPNONG EVEPYELOG N va AmoOKAsleTal n xpnon kot AaAwv peBodwv ol omoleg

UIopouV va anodelyBouv amoTEAECUATIKEG.

4.3.1 Ilivakag

O nivakag sival pla dSopnuévn popdr mou amoteAeital and ypaUpES Kol
OTHAEG OL OTIOLEC HETADEPOUV OXETELC KAl avTimpoowrnevouv diadopa dedopéva. O
Tiivakag elval pa oAU KOA €TAOYT OTTELKOVLONC OTAV £XOULE VO OVTLUETWITIOOUUE
OXETIKA TteEPLOPLOUEVO TIANBOG debopévwy. OL mivakeg UMopouv va amoTteAECOUV
Loxupa epyaleia amelkoviong el8IKA av cuvduaotouV Pe SLadpacTIKEG SuVATOTNTEC

taflvounong kat dATpapilopatog Twy Kataypoadwv ano tov xprotn [20][21].
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Appliance Walttage Units Hours per Total
(W) day Requirement
(KXW h)
Fluorescent 20 8 4 0.640
tubes
Filament bulbs S0 2 2 0200
DVD player 10 1 2 0.020
Television 80 1 4 0.320
Fans 40 2 6 0.480
Refrigerator 100 1 24 2.400
Clothes iron 1000 1 0.5 0.500
Electric cooker 3000 1 1 3.000
Air-conditioner 1120 1 8 8.960
TOTAL 16.520

Ewova 15. Mivakag

4.3.2 KukAiko Awaypappa (Awaypappa Iitag)

To KUKAKO Slaypappa 1 oAAWG Sldypappa Titag XPnoLlomoleital yla
TIEPLOCOTEPO ATO 2 ALWVEG. To KUKALKO SLaypappa amoteAeital amo évav KUKAO TIou
anoteAel To oUVOAO TNG MOCOTNTAC O Omoiog Xwpiletal oe Slddopoug Topelg, dmou
KaBe Topéag meplypddel €va TOCOOTO OTO OUVOAO TNG TOOOTNTOG KOl
XPNOLIOTIOLE(TAL Yl TNV OMELWKOVION TNG Toocootiaiag avaloyiag twv Sladopwv
KOTNYOoplwWV €VOC OAlkOU Hey€Boug [22]. Kabe Ttopéag upmopel va  eivat
XPWHOATLOUEVOC SLOPOPETIKA WOTE TO KUKALKO SLAYPAULO VA ElVOL EUAVAYVWOTO KOl
To HéyeBog kABe Topéa TPEMEL va €lval avaAoyo TOU GUVOALKOU TIOCOOTOU TIOU

avrmpoownsbet.
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Ewkova 16. KukAwko Atdypappa ( Awdypappa Mitog). MAyn: http://www.agora.mfa.gr/frontoffice/

4.3.3 PaBdoypaupa (Bar Chart)

‘Eva PaBdoypappa amoteAeital amo OLaKpLTEG UMAPEC OL omoleg eival
XWPLOUEVEG HE KEVA OQVAHUECO TOUC KOL QVIUTPOOWTEUOUV KOTNYOPLEG HLaC
HeTaPAnTnG. Kabe klpla katnyopio amoteAeital amd UTIOKATNYOPLEC OL Omoleg
napouaotalovtol ENiong wg UnAapeg ite dumAa n pa otnv aAAn eite oe aAAn dataén
otnv omola ¢aivetal ekabapa n opadomnoinon ava katnyopia. To paBdoypaupa
UMopel va mapouolaotel og opllovtia [ KABeTn dataén pe TPOMO TETOLO WOTE TO
OYoG¢ N To UAKOG KABE UMAPOG VA QVILOTOLXEL OTNV TLUAR TNG METOPANTAC ToU
OVTUTPOOWTEVEL OTN CUYKEKPLUEVN KaTtnyopla. H xprion XpwHAaTwv ava Katnyopia n
UTIOKOTNYOPLO TO KAVEL TEPLOCOTEPO €UOVAYVWOTO Kal BonBdel To xprion otnv
€UKOAN KoL ypriyopn €€aywyr] CUMMEPAOUATWY. MpOKeLTal ya pia KaAn péBodo

TIapoUciaong CUYKPLTIKWY KUPLwE Sedopévwy.

B vvest
B Central
.=t

Total Hardware
2]

Desktops Notebooks Tablets

Ewkoval7. PaBsoypappa (Bar Chart). Mnyn: http://wijmo.com/widgets/wijmo-complete/charts-bar-chart/
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4.3.4 Iotoypapua (Histogram)

To LoToypappa amoTeAELTAL ATIO UMAPEG EVWHIEVEG CUVABWCE HETAEL TOUC TTOU
amelkovilouv tn ouxvotnta f tnv avaloyia Se50UEVWV TIOU EUTIMTOUV OE KATOLO
€UPOC TLHWV €VOG PeYEBOUC. OL umdpeg eival mBavo va €xouv SLadopeTIKO TTAATOG

KOLL XPNOLUOTIOLELTAL KATA KUPLO AOYO YLO TNV ATIELKOVLON CUVEXWY SeSOUEVWV.

Ewkova 18. lotoypappa Mnyn : http://www.conceptdraw.com/examples/wind

4.3.5 Araypappa Fpappng (Line Chart)

To Oldypoppua YpPOUMNG OIOTUTIWVEL T oOxéon Metaty O&vo TUMwWV
mAnpodopwwyv. H xpnon tou eival oAU Swadedopévn oe TMOAOUC TOUEIG Kot
OUCLOOTIKA TIPOKELTOL yla €va TANB0¢ onueilwv ouvOedepévwv UE UL YPOUUD.
JuvnBw¢ XPNOLUOTOLELTAL VIO VO QTIOTUTTWOEL TN CUUTIEPLPOPA HLaC HETABANTAC

OUVAPTHOEL TOU XPOVOU.
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Ewkova 19. Ataypappa Fpappnc (Line Chart). Mnyn: http://canvasjs.com/html5-javascript-line-chart/

4.3.6 Araypapua Ieproxnc (Area Chart)

To dlaypappa meploxng f ypadnuo meploxng, cuvnbwe XpnoLUoTOoLELTaL yia
™V eudavion Sebopévwy HETABAAOUEVWY OTO XpOvo. e avtiBeon OUwG HE TO
Slaypappo  YPOUUAG UMOpEl  va  avamapootioel  omtika  SeSopéva Tou
QVTUTPOOWMEVOUV Oyko. H oploBetnuévn meplox mou SlopopPpwveTaL amo TN
YPOUUNA Kal Tov opl{ovTiou agova, ToVI(eTaL e XpWHO I} YPOUOOKIOON KAVOVTOG TNV
avayvwon Tou Slaypappatog eUKOAN yla Tov XPNotn. X éva SLAypappa YPOUMAG
ouvnBiletal va mapouoctalovtal ylo cUYKPLoN 2 KAl TIEPLOCOTEPEG KATNYOPLEC

SebopEvwv.

Ewova 20. Ardypoppa Meployng (Area Chart). Mnyn: http://canvasjs.com/html5-javascript-spline-area-chart/
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4.4 Alx@opég otV avTiANYPn TwVv Se80pévmv amd TOVS XPNOTEC

H ueAétn twv peBOdwv ontikomoinong &edopévwv Selxvel OTL oL N
e€elNTNUEVEC LOPPEC OMTIKOTIONONG OTIWE AUTECG TTOU avadEPapEe mapandavw eivatl
€UKOAQ KATAVONTEG QO TO KOO OTO omoio avadEpovtal Kat yla autd to Adyo Ba
TI¢ OSoupe ouxva w¢ epyaleia mopouociaong OSedopévwv oOTOV EVIUTIO KOl
NAEKTPOVIKO TUTIO Kal otnv thAedpaon. Ocov adopd €va Tétolo oUVoAo peBOSwv
omtikomoinong, 6ev  yivetat va fexwplooupe kamowa péBoSO wg TNV
OMOTEAECOTIKOTEPN OE OXEON LLE TO KOO OTO omoio avadépetal, aAAA UMopoU e
VQ XOPOKTNPLOOUE KATIOLO WC OTTOTEAECOTIKOTEPN OE OXEON HE T UTTOAOUTEC yLa

TNV OTTIKOTIOLNON CUYKEKPLUEVOU TUTIOU SeSOUEVWV.

To BOOWKO XOPAKTNPLOTIKO KAl LEYAAO TIAEOVEKTNUA TWV EEUTIVWV HETPNTWV
elvat ot Swabétouv ypadikd mepldrlov (GUI) wote va TOPEXOUV YPAPIKES
OTELIKOVIOELG TWV KATAYEYPOUUEVWY OeSOUEVWVY KAl VO  EVNUEPWVOUV TOUG
KATaVOAWTEG  avaloya. Ou péBodoL omrtikomoinong Ttwv Oedouévwyv  TOU
XPNOLLOTIOOUV Ol €EUNVEC CUOKEUEG WOTE VA TIAPOUGCLACOUV OTTOTEAECUATIKA TO
bebopéva, amotelel mpoidv xpoviag €peuvag KoL oL AVOAUTEG €Xouv KataAnéeL To
ouunépaocpa OtL Ta dedopéva TG KABe PETPNONG MPEMEL va TpofAallovtal Ye Tov
KataAAnAotepo tpomo. H kataAAnAdtepn péBoSOC yla TNV mapouciocn Twv
KOTAYEYPOAUMEVWY OeOOUEVWY, ETUAEYETAL OUVAPTACEL TWV «ONUODIAECTEPWVY»
HEBOSWY YypadLKAG aTmEelKOvVIONG Kal TtnNg HetaBAntic mou mpoParietal. Etol
ouvnBw¢ Oa O&olpe mapouvciacn ouykpltikwy Oedopévwy HE  Tivaka N
paBSoypappa, TOPOUCLOon TTOCOOTWY ETL CUVOAOU HE KUKALKO SLAypaUpO, CUVEXH
6ebopéva pe Lotoypappa, mapouvciacn SeS0UEVWV OUVOPTHCEL TOU XPOVOU E
Slaypappo ypappng. Av Empeme va SloAé€oupe €va TPOMO QTELKOVIONG TNG
ETUUEPOUG KATAVAAWONG NAEKTPLKNG EVEPYELAG OO KATIOLEG CUOKEUEG WG TTOCOOTO
€L TNG OUVOALKAG KATAVAAWONG, TO KUKAWKO Staypoppa 8o Atov pla oAU KaAn
emiloyn. H olykplon TG nUeEpnolag kKatavalwong oe SLapKela evog pRva Ba
UMOPOUCE VO YIVEL PE Eva paBSoypappa KoL N CUVOALKN wpLlailo KaTtavalwaon og éva

ELKOOLTETPAWPO Uropei va anodobel pe Eva Slaypappa mepLoXnc.
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Ewkova 21. Mapouciacn nupepnolOg KATAVAAWONG OCUVOPTACEL XpOvou oto Aoywouko elink. Mnyn

http://efergy.gr/
[ ] V2.2 Register | Login 1
ellnk Report type | Monthly repart :
fr From |Oﬂtober, 2013 ¢| To ‘Odoben 2013 :‘ m
LYnur name
October, 2013
Energy report T,
Q000 INEEE EBEAREAR EBERa B
TWTFSSMTWTFSSMTWTFSSMTWTFSSMTWT
I ———
(tesT@efergy.corn )
On October 9th we had a dinner at home with some friends|
50.00kwh

Currently above target

switch off lights when not in room m

Ewova 22. Mapouciaon pnviaiog katavaAlwaong ava nuépa oto Aoylopwko elink. Mnyn : http://efergy.gr/

\,
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V2.2

Your name

oday
r this month
his year

Maximum g
Maximum poy

50.00kwh

Seal any drafts and air leaks

Ewova 23. Mivakag mapouciacng Sedopévwv Katavalwong evépyelag oto Aoylopiko elink. Mnyn
http://efergy.gr/

MapoAa autd Omweg avadEPOBNKE KoL TTPONYOUUEVWE TO OTMOTEAECUATO TNG
emtuxiag twv €EUTVWV HETPNTWV HE Opou¢ e€olkovopnong evépyelag Sev eival
okopa Eekabapa. Onwe eidape oL Adyol TolkiAouv, KATTOOL KATAVAAWTEG BEAouv
KLvNTpo (OLKOVOULKO 1 Kal OlkoAoyilko), dAAoL xavouv to evladépov toug r dev
€XOUV TO XPOVO KOl OTOHOTOUV va TOipvouv OAa Tal amapaitnta METpA yla va
efolkovounoouv evepyela, kat aAloL dev eival oe Béon va Kpivouv cwotd ta
bebopéva mou €xouv otn StdBeon Toug wote va mpafouv avaloya. Kamola amnod ta
npoPAnuata autd Ba pmopovoav va AuBolv pe pla SLopopeTIKA TPOCEYYLON, TV
adaipeon NG avaykng ywo ouvexn emnifAedn kot avBpwrivn mapéufacn Kat tnv
outopatomnoinon Kanowwyv dtadikaowwv. Ot €€umvol HETPNTEC £XouUV TNV SduvatotnTta
va ouvlUaOoTOUV HE AAAEC EEUTIVEG CUOKEUEG WOTE VA KATtaypaouv €KTEVH KOl TILO
avaAutika dedopéva. e cuvbuaouo pe to £EUTIVO SIKTUO KoL TO OLKLaKO SiKTuo n
Stadkaoia autopatomnoinong Tng Aeltoupyilag KATOLWY cuoKeLUwWY Ba pumopouaoe va

AdBel AAAn pla OUVIOTWOO, TO KOOTOC TNC EVEPYELOG. MIKPOTEPN OVAYKN yLlo
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avBpwrivn mopeppaocn onuaivel kat Alyotepa AdOn amd TtV mapepunveila Twv

HUETPAOEWV 1 TNV €loyn AdBog amodAcEWV oo TOUG OLKLAKOUG KOTOVOAWTEG.
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Ke@alawo 5. IIpotewvopevn Avon

5.1 MovtéAo BpayvTpo0ecunG ayopag EVEPYELAG

MéxpL onpepa Kat yla ToAAQ xpovia otnv mAsloPndia Twv Kpatwy, n mapoxn
NAEKTPLKAG EVEPYELAG AoyileTal wg dnuooia umnpeoia. H mapaywyn, Hetadopd Kat
Slavoun evépyelag amoteAel umobeon HLOG MOVOTIWALOKAG KPATIKNG KABeTa
opyavwuévng emixeipnong. Etol n mpoBAsdn TWAC TNG NAEKTPLKNG EVEPYELAC
adopoloe HOVO UTIOAOYLOMOUG OXETIKA HME TNV Tpoodopd kot Intnon oe Eva
niepldepeloko diktuo. Me tn oglpad tn¢ n {ntnon umoAoyllotayv pe Bacn malalotepa
LOTOPLKA OTOLXElOl KOL N TN TNG eVEPYeElag ouvnBwe amoteAovoe KaBpEPtn NG
KOWWVLIKAG Kal BLOPNXAVIKAG TIOATIKAG KABe kpdtou¢. H mpoooxn Aoumdv tng
Blounxaviag evépyelag eixe otpadel kupiwg otnv MPoPAsPn doptiou Kal OxL otV

npoPAsPn TLung [23].

Y€ MayKOOoULo eminmedo n taon otn Blopnxovia NAEKTPLKAG EVEPYELAC KIVELTAL
T(POG TN OTASLOK AVILKATAOTACN TNG MAPAS0CLaKNG LOVOTIWALOKNG ayopdC e OAO
KOl TIEPLOOOTEPO AVIAYWVLOTIKA HOVTEAQ. Eva TETOLO HOVTEAO UMOPEL va elval pla
BpaxumpoBeoun ayopd evEPYeLOG opyavwHEVN w¢ de€apevr) evépyelag (pool-based)
TIou ouvtoviletal amd €va Slaxelplotr, SLEMETAL amd T apXEG MPoodopd Kal

{NTNoNC Kal €lval OVTayWVLOTLKI YLO TOUG OUULETEXOVTEG.

To Baolkd oTOLELQ AUTOU TOU HOVTEAOU £ilval:

e M PBpaxunpdBeoun ayopd mou Paociletol oe Snupompacie¢ pe TNV
npoUmoBeon otL StaocpoAlleTal n HKPOTEPN TWUR, TAnpouvtal OAol ol
kavoveg aopaleiag tou Sdwktvou (bid-based security-constrained economic
dispatch) kot ouvtoviZetat ano tov SLaxeLpLOTH CUOTHATOG.

e JuvaAlayéC og TOTIKO eTimedo og TYEC TTou Slapopdwvovtal ava mepLoxn
Kall oL oTtoleg MePAaBAVOUV TO KOOTOG AMWAELWY Kal cupdOpnong.

o Awepeic ouvaAlayEg pe BpaxumpoBeouo KOOTOC XPrioNnNG Tou SIKTUOU (00 HE

™ SL0popa TWV TOTUKWYV TLLWYV TWV TIEPLOXWV TIPOEAEUONC KAL TIPOOPLOLOU.
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Ewova 24. Security-constrained economic dispatch

Mnyn: COMPETITIVE ELECTRICITY MARKET DESIGN: A WHOLESALE PRIMER WILLIAM W. HOGAN

YMoOAOyLoHOG TOCOTNTAG KOL TUUAC TTWANONG TNG EVEPYELAC.

Ewkova 25. YITOAOYLOMOG TLUAG KO TTOGOTNTOG 0TO OVTEAD BpayumpoBsoung ayopag

Mnyn: COMPETITIVE ELECTRICITY MARKET DESIGN: A WHOLESALE PRIMER WILLIAM W. HOGAN
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OLmapaywyoi mTpoodEpouv eVEPYEL OE L OPLOEVN TLUN (marginal cost)

H ZAtnon twv kotavoaAwtwv Kabopiletal amd tnv T, 000 AUEAVETAL N TN
HELWVETAL N {ATtnon Kal avtiotpoda.

O OSuaxelplotng ovotnuatog Swaodalilet otL n Intnon BOa wavomownBel otn
XOuNAOtTepn Suvat TR £€tol wote va Swacdaliletal n otabepdtnTa TOU
ovotnuatog. O Slaxelplotng eVEPYELOG SLapOpdWVEL TIG KAUTIUAEG TTAPAYWYNG Kall
{ntnong.

Ta onueia TopAS Twv 2 KaumuAwyv kabopilouv TNV TIun Kat Tnv moodtnta n onola Ba

ayopanwAnBel ekeivo To dtaotnua [24].

5.2 Aleta @1 £€EVTIVOL HETPNTY

Juvbualovtag €va TETOLO UOVTEAO ayopdg, Omou n TR TN evépyelag Ba
umopel va emavakaBbopiletol 0€ TAKTA XPOVLKA SLOOTHMOTA, UE TG TEXVOAOYLEC TOU
smart grid kot Twv £Eunvwy peTpnTwV N €olkovounon evépyelag adopd To KaTA
OO0 CUPGDEPEL TOV KATOVAAWTA va darmavroel evépyela o€ pla SeSoUEvn oTyun n

Va TIEPLUEVEL VLA TTTWON TNE TLUAG TO AUECWE ETIOUEVO XPOVLKO SLdoTnua.

OL katavaAwTéG OpwG Sev elval mavta og B€on va anodacicouv opbBA yla to
TIOTE KOlL TOV TPOTIO TIOU UIOPOUV va £E0IKOVOUN 00UV eVEpyela. Omwc avadépdnke
elte elval apketd nepimhoko, ite xdvouv To evdladpEpov Toug f Kal akopa Sev Exouv
TO XpOvo va pmouv ot pla dtadikaoia mou mpémnel va AdBouv amodAoelg Kal vo

KAVOUV €va oxedlaopo pe Baon ta SeSopéva TWV LETPNTWV.

H Abon Ba umopoloe va Ppioketat oe pwa Siemadn (interface) yla
efolkovounon evépyelog Omou n avBpwriivn mapépBoon meplopiletal 600 TO
duvatov TEePLOCOTEPO. JUOKEUVEC ylol T O€puovon Kol ToV KALLATIOHO XWPWV,
Bepuooidwveg, Yuyeia, kataUKTeEC KoL GANEC OLKIOKEGC OUOKEUEG TIOU
Xpnotpomnololv alebntipeg yla T AElToupyla TOUG WITOPOUV VAl UTOATONOLNBoUV

WOTE va £€0LKOVOUNO0UV EVEPYELD CUUDWVA LE TNV TPEXOUCA TLUN TNG.
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21N OUYKEKPLUEVN epyacia mpoteivetal n PeAETn evog interface mou BonBdel
oTnNV €£OLKOVOUNCN EVEPYELOG OE OLKLOKO €MineSo o€ MePLOXEG Omou to smart grid
elval oe Asetoupyla Kol n ayopd evépyelag Asttoupyel pe éva BpaxumpoBeopo
HOVTEAO OTIWC QUTO TIOU TEPLYPAdETOL TTAPATIAVW. ITO CUYKEKPLUEVO interface ot
XPNOTEG €xouv TN SuvatotnTa va oploouv €va XPNUOTLKO TIoco Tou emBUpoUV va
Samavoouv yla TNV NAEKTPIKN €VEPYELX KoL N €dapuoyr TPOTEIVEL TOV TPOTO
AsttoupylaG TwV NAEKTPIKWY OUCKEUWV PACEL TOU OPLOUEVOU QMo TO XPAOTN
TpoUMOoAOYLoHOU, TNG KATAVAAWONG TWV OCUVOEUEVWY OTO OLKLAKO SIKTUO CUOKEUWV
KOl EVOG MOVTEAOU TLUWV TIou AapBAveL amd Tov MAPOXOo EVEPYELAC LECW TOU Smart

grid.

5.3 Ileprypa@n) demo @ apoyrc.
H demo ékSoon Tou interface mou SnuloupyRBNKe yla Toug okomoug TG Epyaciag

elval pla web edpappoyry Omou oL XprioTEC UMOPOUV va opiloouv €va pnviaio

npoUmoAoyLlouo oc €.

Ewkova 26. Elcaywyn pnviaiiov npoiinoAoylopol otnv epapuoyn
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H edappoyn Slaipel tov mPoUmoAoylopd ot NUEPEC TOUu UAva Kot Selyvel Tov

NUEPNROLO IPOUTIOAOYLOUO.

Ewkova 27. EVvSELEn nuePNGLov TPoUTOAOYLIOOU

Mapouolaletal TO OUVOAO TWV WPWV TIOU HIMOPOUV Vo AELTOUPYHOOUV Ol
ouvOEedEUEVEC NAEKTPLKEG OUOKEVEC O OTtolog uttoAoyiletal BACEL TNEG KATAVAAWGCNC
KABe ocuokeung, TNG péong TN ™¢ kWh ocUpdwva pe 1o povtélo mpofAsdng kat
TOU XpOVou Aeltoupylag KABE CUOKEUNC WOTE VA UNV TepLloplleTal n Aveon Twv
KatavoAwTtwy. Emiong umdpyel Suvatotnta Xepokivntng eloaywyng tng wpog

€vapéng kot ANéng yla kaBe cuokeun.

Ewkova 28. YITOAOYLoHOG XpOVOU XPoNG CUCKEUWYV HE BAoh ToV TPOUTTOAOYLOHO.
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‘Eva nuepnaoto mpoypappa epdaviletal os popdn mivako 6mouv kabe KeAl avtiotolyet
o€ €va TETAPTO TNG WPAC. Ta KEAA ypwpatilovtal YE MPACLVO, TIOPTOKAAL Ko
KOKKLVO KOl onuatodotouv To XaunAo, pEco kol uPnAd KOOTOG EVEPYELAG TN
6ebopévn xpovikn otyun ouudwva pe To povtélo mpoBAsedng mouv AapBavetal ano
Tov Tapoxo. Méoa ota keAld Selyvovtal kal oL wpeg mou Ba Aeltoupynoouv ot

OUOCKEUEG oL omtoleg Sev amattouv avBpwrivn mapéupaon.

Ewkova 29. Huepr oo pOypapLLa XPriONG CUCKEUWV.

MNa Aoyouc sukoAiag BewpnBbnke OTL OL CUOKEUEG TIOU €Xouv eloaxBel otnv
epappoyn eivat Eva mAuvTpLlo, Eva KALLATLOTIKO, évag Bepuooidwvag, o dwTLopog
Kal SLadopec mepLdEPELOKEG CUOKEVUEG oUUMEPAaUBavopévng TN koullvag Kal Tou
Puyeiov. H edappoyry Oeixvel t0O OUVOAO TOU XPOVOU TIOU HITOPOUV Vva
XpNolpomnotnBouv oL CUCKEUEC KOl TIPOYPAUUATI(EL TN AETOUPYLO TOU KALUQATIOMOU
Kol Tou Bepuocipwva. O KAUATIONOC OV XPELAOTEL avayKaoTika Ba Aettoupyrost
KOL OE Wpa TIOU N TWWAR TG evépyelag eival akppn evw o Bepuoocidwvag Ba
TiEPLUEVEL HONVOTEPN TLUN eVEPYELaG KaBwe Bewpeital mwg av dev xpnowuomnolnOet

10 {e0TO vePO unopel va StatnpnBel o emBupuntr) Bepokpacia yla 0pKETEG WPEC.
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H ouykekplpévn edappoyn 6 unopet oe kapio mepimtwon va BswpnBei pla
oAokAnpwuévn edpapuoyr dlaxeiplong NAEKTPLKWY CUOKEUWY aAAA £XEL WG OKOTIO VOl
erubeifel €vav tpomo pe tov omoio Ba pmopoloe va emteuxBel peyaAltepn
€€oLKOVOUNON NAEKTPLKNAG EVEPYELOG AUTOUATOTIOLWVTAC TN AELTOUPYL TWV OLKLOKWV
OUCKEUWV OToU auTo elvat duvatd. H avaykn avBpwrivng napéufaong 6e pmopet
va e€aleldBel. To MOTE KATIOLOG XPROTNG EXEL TNV AVAYKN VA PAEL, VO KAVEL UTTAVLO N
vV XPNOLUOTIOLNOEL KATOl NAEKTPLKY cuokeury & Umopel va to oplosl kamolo
interface. Mmopel 6uwg va tou Seiel moTe eival n KATAAANAN 0 OPOUG OLKOVOULaG

OTLyUN VO TO KAVEL.

5.4 BEATLWOELG

[Savika oL Xprioteg Ba TPEMEL VA UMOPOUV VAL ELCAYOUV OAEC TG CUOKEUEG
TIOU €XOUV OTO Ottt Tou¢. OoeC PmopoUV va TPOYPAUUATIOTOUV — WOTE va
SouAéPouv autopata Ba mpémnel va epdavilovral oTnV NUEPHOLO TPOYPAUUATIOUO.
AeSopEVOU OTL CUOKEUEG OTIWC TO KALLOTLOTIKO 1) To Yuyeio pEneL va Slatnpricouy
kamola otaBepr) Bepuokpacia Ba AelToupyiooOUV KAl O WPEC TTOU N eVEPyeLla Oev
elval olkovoulkd cuudEépouaoa. MNa AUTEG TIG TIEPUTTWOELS UIMOPEL VOL OPLOTEL Ll TLUA
ovoxN¢ Wote n Bepuokpacia va avampocapUolETal AUTOUATA LE TPOTIO TETOLO TTOU
va PNV eMnpPealel TNV moLdTNTA TNG TMAPEXOUEVNG UTNPECLAC WOTE val AELTOUPYHOEL
Of MLO XPOVIKA OTWyUn Alyo apyOotepo av n TWUR TNG EVEPYELAC TIPOKELTAL v
mapouoldoel mtwon ocUupwva pe tnv MpoPAedn twng. H Slemadn pmopel va
EVOWMOTWVEL KOl EMUTAEOV OTITLKOTIOW)OELG TIOU NN UMAPXOUV OTOUC EEUTIVOUG
HETPNTEG OXL OMWG cav amoapaitnta epyadeia ywa tn AqPn anoddoswv oAAd
TIEPLOCOTEPO WG TPOOOeTa Sedopéva yla TNV KATAVONON TNG KATAVAAWTLKAG

ouunePLPOoPAC TV (BLwV TWV XpPNOTWV.

5.5 JupmepacuaTa

Ta tehevtaia xpovia n {ATNON EVEPYELOG OE TIOYKOOULO ETMESO CUVEXWG

au&avetal kot ol TpoPAEP el BEAOUV N TAON VA TAPAUELVEL QUENTLKA WE amoppola
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™¢ Blopnyavomoinong kot Tou ouyxpovou Tpomou Iwnc. OL EMUTTWOELS OTO
nieptBaAlov eival Rdn opatéC Kal N PeElwon TwV AMoBEUATIKWY TwV GUCIKWV TTOPWV
QamoTteAel €va amod Ta oNUAVIIKOTEPA TpoBARUaTa mou cuvtopa Ba kKAnBolue va
ovTlpeTwiicoupe. To mMpoPAnua dev adopd HOVo TIG XwpPeG Tou Slabétouv Bapla
Blopnxavia. O Blopunxavikog Topéag amoppodd olyoupa OnUOVTLKA TTOCA EVEPYELOG
oAAd entiong vPnAd eival ta enineda evépyelag mou TPOoPoSoTOUV Kol TOV OLKLAKO -
KTNPLAKO TOUEQ OTIOU UTIAPXOUV TIOAAOL ULKPOL KATAVOAWTEG OL OTIOloL WG oUVOAO

KATAVOAWVOUV EYAAQ TTOOA EVEPYELAG.

H Abon mpodavwg e umopel va otpadel otn dSnuioupyia VEwv povadwv
mapoywyng kot OStavopng oANAd oUTE Kal Ol TPOOTABElEC TAPAYWYNG ME
OVAVEWOLUEG TINYEC eVvEPYeLag daivetal va elval 600 amodotikég Ba BéAapue kKabwg
To UPNAO KOOTOG KOTAOKEUNG KOl OUVTNPNONG TOUG OMOTEAEL Tpoxomedn. Amo tn
OTLYHN TIOU KATAVOAWVETOL EVEPYELX Bewpeital SeSouEvn KOL N OTIATAAN KATTOLOU
HEPOUG TNG. MEe TO TOCOOTA OTATAANG OTOV KTNPELOKO Topéa va ayyilouv to 25% -
30% daivetal nwc umapxet £5adog yla e€0lkovounon HECW HELWONG TNG OTIATAANG

oAAQ KUPLWG HEow TNG Slaxeiplong evépyelag.

Ta pétpa mou Aappavovtat amnod tnv mAsoPndio Twv VOLKOKUPLWVY TIPOG aUTH
™V KatevBuvon onuepa adopolv KUplw TN Helwon TNG omatdaAng Sixwe Opwe va
EVOWMOTWVOUV TNV  €vwola NG Olaxeipong evépyelag. Ta  ouothuata
napakoAouBbnong kat Slaxeiplong evépyelag eival Ayotepo Stadedopéva oTouG
OLKLAKOUG XPAOTEG. Ta altia £X0UV VoL KAVOUV UE TO KOOTOG OLUTWY TWV CUCTNHATWY,
™V EMeupn peletwv mou va deixvouv Eekabapa Ta whEANUA AmoTEAECHATA XPONG
TOUC O£ OLKLOKO emimedo aAAd KUplwg adopoUlv Tov TPOTo AELTOUpPYLaG QUTWV TWV
cuotnuatwyv onpepa. OL xprioteg MoAAEC popég Sev elval og BEon va KaTavornoouv
o 6ebopéva mou AapPavouv PECW TNG OMTIKOMOINONG TWV UETPNOEWV N Vo Ta
ouvbudoouv HE TIC amapaitnTteg KoL opBEg evépyeleg yla e€olkovopnaon, XAavouv
ypnyopa to evdladpEpov Toug 1 Sev £Xouv TO XPOVO TIOU QTALTELTOL Yl TO OWOTO

oXeSLAOUO KAl TIPOYPAUUATIONO EVOC TAAVOU KATOVAAWGNG EVEPYELAC.
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Mapoha outd n  OSloxeiplon eVEPYELDG HMEOW TWV  OCUCTNUATWV
TIAPOKOAOUONGCNG EVEPYELAG UTTOPEL VO AITOTEAEDEL TN AUOHN TOU TIPOBARUATOG UE TNV
EVOWUATWON TILO KALVOTOUWYV TEXVOAOYLWV Kal TN AELTOUPYLA TOUG HECQ OE VEQ TILO
OVTOYWVLOTLKA LOVTEAQ aYOPAC EVEPYELAC OTIOU N TLUN TG Ba amoteAel kaBopLoTiko
mapdayovta yla tn Slaxelplon tng mapaywyng Kot dtavoung aAAd kot PHECO OpLopoU

NG KATOVAAWTLKAG CUUIEPLPOPAC.

Juvdualovtag €va LOVIEAO BpaxumpOBecUnG ayopAas EVEPYELOG, OTIOU N TLUN
™G evépyelag Ba pmopel va emavakabopiletol oe TAKTA XPOVIKA SLOOTAUATA, UE TIG
YVWOTEG TeXVOAOYLEG TOU smart grid Kol Twv £EUMVwWY HETPNTWV N €€olkovOuUNnon
EVEPYELOG adopd TO KATA OO0 CUUPEPEL TOV KATAVAAWTH Vo SATAVrOEL EVEPYELD
o€ pa 6eSopEVN OTLYUN 1N VA TIEPLUEVEL YLl TITWON TNG TIUAG TO APECWG ETIOUEVO

XPOVLIKO Slaotnua.

OAa auta B£Pata o ocuvdUOOUO HE TILO KALVOTOUO CUCTAHOTO OTOU N
oavaykn ywa ouvexn emifAedn kat avBpwrmivn mapéuPacn UELWVETAL OTO EAAXLOTO
HEOW TNG QUTOMATOMOLNONG TNG AELTOUPYLAC TWV CUCKEUWV TIOU CUVOEoVTAL OTO
Siktuo. MikpOTepPN avaykn ywo avBpwrivn mapEuBacn onuaivel kot Atyotepa Aadn
oo TNV MAPEPUNVELX TWV UETPACEWV N TNV Aoy AdBog anoddoewv amd Toug
OLKLOKOUG KATAVOAWTEG OAAG KLl AUGH YLAL TG TIEPUTTWOELC TIOU OL XPHOTEG XAVOUV TO
evbladépov toug 1 bev €xouv TO XpOvo va acxoAnBolv pe Tov amapaitnto

T(POYPOLLLUOTLOUO.

MmopoUpe €tol va odnynbolpe Ot TO KOLWVOTOMO OCUCTAMOTO OTOoU N
Slaxeiplon ¢ evépyelag Oa petadpaletal yla Toug XpNnoteg oe Slaxeiplon evog
otaBepol mpomAnpwpévou owg mpolnmoAoylopou avédavovtag to eviladEpov Toug
yla g€okovopnon kot amaAlAdooovtag Toug amd T SUOKOALEC ToUu £Xouv va

OVTILETWITIOOUV OTO CNUEPLVA CUOCTAHOTA EEOLKOVOUNONG EVEPYELAC.
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