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MepiAndn

O YVevIKOTEPOG OUAAOYLOTIKOG OTOXOG TNG Tapoucag €peuvag elval va
avadelyxBel 0 poOAoG TwV Mpoypappdtwy dtaxeiplong evépyelag (DSM) oto udplotapevo
oUOTNUA NAEKTPLKAG EVEPYELAC. AVTIKEIEVO TNG EPEUVAG, UTINPEE N LEAETN TUAOTIKWY
TIPOYPAUUATWY oTa omola epapudotnkav Stadopetikda eid6n SuVapLKAG TILOASYNoNG
o€ OpAdEC OKLaKWY Katavalwtwy, otn Slebvr) kowotnta. Edikotepog otdyog, ival
va Tpoodloplotel n avtidpoon Twv KOTOVOAWTWY ONMEVAVIL O TETOLOU €ldoug
T(POYPAHLOTA.

IKOTOG TG €peuvag eival va avadelytel TNV afio Twv TEXVIKWY OmOKPLONG
Zntnong (DR), KAl TWG QUTH EMITUYXAVETAL e TNV afLloToinon VEWV TEXVOAOYLWV TTOU
SlEUKOAUVOUV TOV TEAKO KOTOVAAWT VA OUUUETAOXEL, OAAG PuUOLKA  Kall
KOBLEPWHEVWY TEXVIKWYV TTAPOTPUVONG OTIWG N EVAUEPWON.

210 kedaAato 1 mapouoialetal n Soun tng Ayopdg HAekTplkng EVEpyeLag TNG
EANGdag, oL Stakpitol podoL twv PpopEwv TN KabBwe Kal n mopeia petaBacng mpog tnv
aneAevBepwpévn ayopd HAekTpLkng Evépyelag.

To kedaAalo 2 mapoucLalovTal Ta XaAPaKTNPLOTIKA evog Euduolg HAekTpLkoU
Aktuou kot n cupPoAn tou otnv Sleiobuon twv AME. Eniong, opilovtat ot E§umvol
Metpntég HAektpkng Evépyelog kal kataypdadetal n ocupPfolAr toug oto Euduég
HAektplkd Aiktuo. Opilovtal Ta XopaKTNPLOTIKA Toug KaBwg Kal Ta odpEéAn Tou
T(POKUTITOUV QIO TNV EYKATACTAON TOUG.

2to keddAalo 3 ylvetal elcaywyr OTO TPOYPAUUATA KOL TLG TEXVIKEG TNG
Slaxeiplong tng Zntnong HE. H dlaxeiplon tng Itnong katnyoplomoleitat os SpAceLg
EVEPYELOKNG amOSOTIKOTNTAC KAl O TPOYPAUHOTO OmoKplong tng IATnong.
Mapouaotalovrtat ta odpEAN ava Topéa Kat divovral mapadeiypata epappoyrc Toud.

Y10 kedpalalo 4, opiletal n €vvola TnG Auvapikng TipwoAoynong tng HAEKTPLKNC
Evépyelag. Napouotalovral avaAuTIKA Ta SLadopeTIKA 16N TWV MPOYPAUUATWY TTOU
epapudlovtal aAAd kot ot TpolToBEoslc opaAng MHeTAPacnC OTO VEO TUTO
TLHOAOYLWV.

1o KepAAalo 5, MOU OMOTEAEL KAl TO ONUAVIKOTEPO TUNUA TNG €PEULVACG,
ylveTaLl pLot CUYKPLTLIKY HEAETN SLEBVWV TUAOTIKWY MPOYPAUUATWY amokpLlong {ntnong
NAEKTPLKAG €eVEpyeloG. Mapouotalovtal T OMOTEAECHOTA QUTWY, ava TUTo
TLLOAOYNONG, TA KOWVA EUPHMOTO TWV HEAETWV OAAG Kal To onueia mou xpnlouv
nepetaipw Siepevivnong. Mo To OKOTO aUTO, eTUAEXONKAV 29 TIAOTIKA TTPOYPAUUATA
LLE KPLTNPLO TNV BEATLOTN 0pyAvwOon TNG £pEUvOG AN KOL TNV cuxvotnTa epdAvIong
Toug otn BBAloypadia, Baon duokd SLabéoipwy Sedopévwv. AEMTOUEPELEG YLA TNV
KO peAétn Eexwplotd mapouaotdlovtol 0To MOPAPTNHO TN MOPoU oG EPYOOLOC.

Ev téAel, oto 60 KedAAALO, TAPOUGCLAIOVTAL TAL CUUMEPACATA TNG LEAETNG KaL
TIWG AUTA eMNPEA{OUV TOUC TEALKOUG KATAVAAWTEG OAAQ KOl TO GUVOALKO cUOTNUA
NAEKTPLKAG EVEPYELAG.



Euxaplotieg

Y& aUTO To HEPOG Ba nBeAa va euxaploTiow OAouG 6oouC cuvEBaAav E TOV
OTIOLOSNATIOTE TPOTIO OTNV EMLTUXNA EKTIOVNON AUTAG TNG SUTAWHATIKAG Epyaoiag.

O£Aw va EuxapLOTHOW ToVv UTtEUBUVO KABNYNTA TNG Epyaciag pou K. Alovuaolo
AonNUAKOTOUAO, yLOL TNV EUKALPLO TTOU HoU £6wOE va 0.oXOANBW HE TO CUYKEKPLUEVO
B<ua.

Jtn ouvéxela, Ba nbsla va euxoplotiow Oepud tov K. Kwotavtivo
KaveAAomouAo yia tnv enifAedn tng SMAWHATIKAG epyaciag pou. Méoa o€ auto To
Sdlaotnua Atav navia Stabéouog va aoxoAnBel e KABe amopila PLou OXETIKA LE TO
B<ua.

Agv Ba pumopouoa, BePaiwg, va mapaleiPw va euxaploTHow OAOUG OCOUG
Atav SimAa 6Ao auto to dlactnua Kot Le BonBnoav o kabévag pe To SLKO ToU TPOTO.

TéNog, €va HeyAAo euXaPLOTW HECO Ao TN KAPSLA HOU AVIKEL OTOUG YOVEILS
Hou, TIou Tooa Xpovia pe otnpilouv oe kaBe Bripa TG {wNG HOU KoL GTOUG OTOLOUG
odeiAw OAn tn Stadpoun Twv oroUSwWV Pou PEXPL CHUEPQ.
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1. Ayopd nAEKTPLKAG EVEPYELAC

H nAeKkTplk €VEPYELQ, UTIO €val OLKOVOULKO TPLOUA, avTlpeTwTileTal oav Eva
ayaBo kavo va nmwAeltal, va ayopdaletal Kal va eival epnopelon. Onwg os kabe
olkovouia, omou Slakivouvtal ayadd Kol UTtNPECLEG, £TOL KAL OTNV Ayopa NAEKTPLKNG
EVEPYELAG, avAAoya PE TO oUOTNUA TIoU eTUKpATEl, kKaBopilletal kal n T tng. Mua
ayopa umopel va Asttoupyel UG HOVOTIWALOKO KABEOTWE, UTIO KABEOTWE TTANPOUG
QVTAYWVLIOUOU 1} 0€ OALYOTIWALOKO TIEPIBAANOV. OewpPNTIKA QUTO UMopel va cupPel
KOLL YLOL TNV NAEKTPLKI) EVEPYELQL.

Ew¢ Twpa, n NAEKTPLKA EVEPYELA, ATAV £va ayabo mou mpoodepoTav amo pia
HLOVO ETIXELPNON, N oMol OTIG MEPLOCOTEPEG XWPEG NTOV KPOTIKA. AUTO €lxe W¢
QTOTEAECHA 1 AyOPA TNEG NAEKTPLKNC EVEPYELAC VA ATIOTEAEL LOVOTIWALO UTIO SnUOoLo
€E\eyxo HME TN HOVASIKA ETXE(PNON TOU TOPHYOYE KAl EUMOPEUOTAV NAEKTPLKA
eVEPYELO va £XEL TN SuvatotnTa va KaBopillel TOOO TNV LUK, LETA TNV €YKPLOT) TNG A0
TO KpATOG, 000 KoL TNV Tocotnta mpoodopds. Ta TeAeutaia xpovia n ayopd
petatpénetal Babulaioa oe oAlyomwAlakn, KaBw¢ To loxUov Beouikd TAaiclo
ETUTPEMEL TNV €l0080 KAl GAAWV TTAPAYWYWV NAEKTPLKNAG EVEPYELOG O auTnv. ETol,
Snuioupyeitat otadlakd po ameAeuBepwpévn ayopd NAEKTPLKNG EVEPYELAG.

Baoikn Stadopd tng nAEKTPLKAG EVEPYELAG amd Ta AAAa ayabd eival OtL amo tn
duon e eival SUokoAo va amoBnKeuTel Kal TPEMEeL va gival StaBéoun ava naoca
oTLyun, KaAumrtovtag tn {ntnon. Qotoco, n {NTnon LETABAAAETOL EVTIOC EUPEWV Oplwv
UECQ OTOV NUEPNOLO KUKAO aAAQ KOL ETIOXLOKA LECO OTOV EVIAUGLO KUKAO. lNa to Adyo
OUTO TIPETIEL VAL UTIAPXOUV CNUOVTIKA TieplBwpla epedpeiag LoxVog TPOKELUEVOU VOl
KaAUTTeTAL N {Atnon. EmutAéov, ekTOG amo TNV avehaotikotnta t¢ {ntnong sivat
Suvatov kal n mpoodopd va e€aptatol and anpoBAENTOUC MOPAYOVIEC, OTWG TT.X. Ol
KOLPIKEC OuVONKec. AUTO emnpedlel Kuplwg TOUC NAEKTpOmMApAywyoUC ToU
otnpilovtal otnv USPONAEKTPLKA, OQLOALKA Kol NALAKA Topaywyn. ZnUELWVETAL,
ETONG, OTL 0 NAEKTPLOUOC, WC ayabo eival opoyeveG TPoilov. AuTto onpaivel OTL otav
TIAPEXETAL, LEOW EVOC SIKTUOU, EXELTA (SLO TTOLOTLKA XOPAKTNPLOTLKA (TT.X. TACEWG KAl
ouxvotnTag) yid OAOUG TOUC KATAVOAWTEC OVEEAPTNTO OO TIOO TOPAYWYO
TIPOEPXETAL N eVEPyELa. ETOL, O QVTOYWVIOUOG HETOED TWV Tapaywywyv Teplopiletat
HOVO OTO eminedo TNG TIUAG TOU TPOIOVIOE XWPLG va CUVUTIAPXOUV KpLTrhpla
nolotntag. Ol ayopEG NAEKTPLOMOU MITOPOUV VO EKTELVOVTOL KOL €KTOC €BVIKWV
ouvopwv, He TN Sloolvdeon Kal evomoinon HUEUOVWHEVWY OyOopwV NAEKTPLKAG
EVEPYELOG TIOU AELTOUPYOUV KATW aro SladopeTIKEC CUVONKEG.

1.1. MetaBaon otnv anelevBepwpévn ayopd — OeoULKO TTAALOLO
AkoAouBwvtac TIG SLEBVEIG TAOELC KAl TLG EUPWTTALKEG 0dnyleg Tou adpopouv Thv

ayopd HE, to povonwAtako KabBeotw¢ tng EAANVIKNAC ayopas LETATPEMETAL OTASLAKA
o€ Lo ameAeuBepwevn ayopd.



To onuepwo voulkd mAaiolo ameAeuvBépwong tng ayopag HE otn EAAASa
Baoiletal kupiwg oto vopo 2773/99, o omnoiog Beopobetndnke pe Pacn TNV
Evpwnaiky O6nyia 96/92/EK kot amotelel Tt Paon ywa Tn Aswtoupyia 1ng
anelevBepwpévng eAANVIKNAG ayopdg HE. To VOUIKO autd mAaiolo avadépetal o
TEooEPLG KWOLKEC, oL omoiol kaBopilouv :

® TOUC KOVOVEG TIOU OLETIOUV TI( OUVOAAQYEG TIOU TIPAYHATOTIOLOUVTOL OTO
nAaiolo tn¢ aneheuBepwpévng ayopadg HE,

e 1 Sdadikaoia mpounBeLlag Twv EMAEYOVIWY MEAATWY ATIO TOUG MPOUNBEUTES
HE,

® TOUG TEXVLKOUG KAVOVEG TTou akoAouBouvtal katd tn Aettoupyia tou IM Kot
Sdlavoung,

e tTa Béparta mou oxetilovtal e TNV EUPUTEPN EVEPYELOKN TIOALTIKA TNG XWPOC
HE ETUKEVTIPO TO {NTHUATO TIOU TMPOKUMTOUV amd TNV ameleuBépwon tng
ayopag HE.

Me to vopo 2773/99 dnuioupynBnke éva véo meplBarlov otnv eAANVLIKN ayopad
HE, pe Toug €€\ ¢ MapAyOVTEG:

e OuLnopaywyot,

e OumnpounBeutég,

e OLemAEéyovTeg MEAATEG,

o Avetdptntol dopeig, peTall Twv omoiwv nepAapBavovrtal ta Beouikd dpyava
mou Stadpapatilouv onUaviikd polo otnv ameleuvBepwpévn ayopd HE kat
elvat: n PAE, o AAMHE, o AATHE , o AEAAHE katn AEH A.E. (AAMHE ko AATHE
avélaBav Tig appodlotnteg mou avnkav pexpt to 2011 oto AEZMHE)

Mot OElpd VEWV VOUWV KoL TPOTIOMOLOEWV TOU apxwkol vopou 2773/99
ETULPEPOUV ONUOVTIKEG OAAYEC otn Asttoupyla TG ameAeuBepwpévng eAANVLIKNAC
ayopdc HE, otnv katevBuvon mavta tTng 660 To Suvatov OpaAdTEPNC LeETABaoNC amnod
TN MOVOTIWALOKI) KOTAOTOON otov eAeVBgpPO avtaywviopo. Evoelktikd, oupudwva Ue
Tov v. 3175/03 énae va mpoBAEMETAL EMIEOTNON 1 UTIOXPEWTLKA ayopd tn¢ HE amo
TLG VEEG LOLWTIKEC povadec mapaywyng HE, evw emutAov, avaBabuiotnke o poAog tou
TOTE AloXelplot Tou uothuato¢ (AEXMHE), avaAlapBavovtag kol appodlotnTteg
Aeltoupyou nuepnotag ayopdc HE, appodiotnta mou onuepa katéxel o AATHE.

Me to vopo 4001/2011 o€ cuppopdwon He TNV eupwraikn odnyia 2009/72/EK
énavoe n Aswtoupyia tou AEIMHE, o AATHE avalapfdvel T appodloTnteg
Aeltoupyou nuepnotag ayopdg HE kat o AAMHE avaAlapBavel tn dtaxeipion touv ZM
HE. EruumAéov, BeopoBetiOnke n mapouoia twv eunopwv HE otnv eAAnVIKA ayopd yla
NV epnopia HE péow S1eBvwv SLacuVEECEWY YELTOVIKWY XWPWV.

ErtutAéov, to 2010 pe to v. 3851/2010 oto mAaiowo spappoync the Eupwmaikig
Oényiag 2009/28/EK, skmovbnke kot umofAnOnke otnv Eupwraikh Emitpomnn to
EOvikO Ix€dlo Apaonc yia Tig Avavewolpes Mnyéc Evépyelag, mou amoteAsl to
kate€oxnv epyaleio evepyelakol oxedlaopou péxpL To €tog 2020 (AAMHE, 2014).
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1.1.1. Baowol Zuppetexovteg otnv Ayopa HAekTpLkn ¢ EvépyeLoag

Itnv mapoloa evOTnTa MApoucLalovtal oL KUPLOL ZUUHUETEXOVTEG Kal Ta Booika
kaBrkovta toug otnv Ayopa HAektpikng Evépyelag otnv EAAGSa:

1.1.1.1. Napaywyol, Avtonapaywyoi

Ou Mapaywyol eival kdatoxol adslag mopaywyns ywa Movadeg mapaywyng
EYYEYPOUUEVEG 0TO MnTpwo Movadwv. OL Automapaywyol gival katoxol Adelag
Mapaywyng oL omoiol mapayouv NAEKTPLKA EVEPYELA YLa LKA TOUG XPrion KoL EYXEOUV
TNV NeplooeLa NG EVEPYELAC OTO TUoTNUA 1 oto Alktuo.

1.1.1.2. MpounGeutég

Ol NpounBeutég eival katoxol Adslag MpounBelag HAektpkng Evépyelag mou
ayopalouv evépyela ameuBeiag péow tou HEM ylwa tnv MwANon tng o€ TEALKOUG
niehates. Na onpelwdel 6tL o katoxog tng Adstlag Mpounbelag umopel va ackel kot T
Sdpaoctnplotnta t¢ Eumopiag HAektplkng Evépyelag, xwplig va amatteital yia tnv
aoknon tnNg Opactnplotntag autng n katoxn Adsiwog Eumopiag (DEK B’
2940/05.11.20012).

1.1.1.3. Eumopot

OLEpumopot eival katoxol Adelag Eumopiag mou xopnyeitat yia tnv Slevépyeila
ouvalaywv otnv ayopd HAekTpkng Evépyelog OmOKAELOTIKA HEOW OleBvwv
SL00UVOECEWV TWV NAEKTPIKWY CUCTNUATWY TNG XWPAC UE NAEKTPIKA CUOTAMOTO
OLOPWV XWPWV.

»  Flooywyeic
Ou Eloaywyei¢ eival katoyxol Adstag Mpounbeiag i Adslag Eumopiag, mou
TipopuNBevovTal TOOOTNTEC EVEPYELAC OO EEWTEPLKOUG Mapaywyouc 1 NpounbeuTég
KOLL EYXEOUV TLG TTOCOTNTEG AUTEC otov HEM péow twv Alacuvdéoswv. EloaywyEg péow
Twv AlacUVOECEWY UTOpOUV va Tpoypappatiflouv kal ol AutompounBsuopevol
MeAdteg yLa S1kn Toug xprion.
= Féaywyelic
Ot E€aywyelc elval katoyol Adslag Npounbelag f Adetag Napaywyng n Adelag
Eumopiag, mou mpopnBelovtat moootnTeg evépyelag arnod tov HEM wote va tig e€dyouv
0€ OAAEG XWPEC LEOW TWV SLOLOUVOEDEWV.

1.1.1.4. MNeAartec (EmiAéyovteg — Autompoundeuouevol)

Ot EmiAéyovteg Mehdteg eivat ol katavaAwteg YT kot MT kot emiAéyouv va
npounOegvovtal HE péow tou Zuotnpatog ZuvaAlaywv Evépyelag mpog LOLwTIkA Ko
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QMOKAELOTIK  XPNon. 2UPdwva HE TOV OAVWTEPW VOUO, WG ETUAEYOVIEG
xapaktnpilovtol oL KATavoAWTES UE €T ola Katavalwon avw twv 100 GWh.

1.1.1.5. PuSButotikn Apxn Evépyelag (PAE)

Anote)ei ave€dptntn SlolknTikn apxn nou BeopoBetriBnke Tov lovALo Tou 2000,
otnv omnola £xeL avateBel n mapakoAoUBNon TG EAANVLKAG AyopAG EVEPYELAC KOL KOTA
OUVETELD. TNG eyxwplag oayopdg HE. MapdAAnAa mapakoAouBel tn Asttoupyia
eM\nVIKNG ayopag HE o oxéon pe TG EEveg ayopEC, LOLWG UE QUTEG HE TIG OTIOLEG
Sdltaouvdéstadl.

H PAE cUpdwva pe to vopo 4001/2011 (ApBpo 5 “Noukr ¢puon tng PAE”) elvat
avefdptntn pUBULOTIKN apXn HE €6pa TNV ABrAva, €XEL VOULKN TIPOCWIIKOTNTA KOl
maplotatal auToTEAWC o€ SIKEC TTOU £XOUV WC AVTIKELUEVO TTPAEELC 1) TOPAAEIPELG TNG
1 €VVOUEC OXEOELG TTOU TNV adopouv. H PAE umokeltal LOvo o€ KOWVOPBOUAEUTLKO Kall
oe SKaOTIKO €Aeyxo. Amotelel dopéa otov omoiov €xouv avatebel BepeAlwdelg
oTtOXoL Toug omoiou¢ emdlwkouv 1000 n Eupwnaikn Evwon 6co kat n eAAnvikn
TIOALTELQ, OTWG N aoPAAELla TOU evepyelokol edpodlacpol TG Xwpagc, N mpootacia
TOU TEPLBAANOVTOC OTO TAQLOLO Kol TwV SLEBVWV UTTOXPEWOCEWV TNG XWPAG, N EVioxuon
NG TMOPAYWYLKOTNTAC KOl TNG OVTOYWVLIOTIKOTNTAG TNG €OVIKNAC Olkovouiag, n
LOOpPOTN TEePLPEPELAK AVATITUEN OAAG KOL TNV TIPOOTOOCIO TOU KATAVAAWTH.
Eldikotepa, n PAE €xel yvwpoS0TIKN appodLoTnTa oTn Xoprnynon adelwy mapaywyng
HE amo oupfatikd kavolpa Kot armodacloTiky appuodlotnta yia tn xopnynon adswwv
napaywyng HE and avavewolUeg TtNYEG EVEPYELEG.

TéAog, mpémel va emonpavOel otL n PAE €xeL TNV amokAELlOTIKA appodlotnta
eAéyxou Twv unoAoinwv popéwv ANATHE, AAMHE, AEAAHE kat AEH (PAE, 2015).

1.1.1.6. Aettoupydc tng Ayopdc HAektpikrc Evépyetac (AATHE)

O AATHE amoteAel to €AAnVIKO Xpnuatiotiplo ayopd¢ HE. Edapuolel Tig
Slatagelg tou vopou 4001/2011 rou adopouv tnv ayopd HE kat ivatl appddia yia th
Aettoupyia Twv dU0 SLakpLtwy ayopwv:

e Tng Bpaxuxpoviag - xovopeUTIopLKN G ayopdg HE Kal EMILKOUPLKWY UTINPECLWY,
n omoia puBuiletal péow tou Hueprowou Evepysltakol Mpoypaupatiopou
(Energy and Ancillary Services Market)

e Tng pakpoxpoviag ayopdg Stabeoipotntag toxvog (Capacity Market)

Aokel TIG paotnplotnTeg mou avikav oto Alaxelplotry EAAnvikoU ZuoTratog

Metadopag HE (AEIMHE), ektog amd autég mou petadépbnkav otov Aveédptnto
Awaxelploty Metadopac HE (AAMHE) (AATHE, 2015).
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1.1.1.7. Aveéaptntoc Alaxeiptotric Metagopdc HAektptkric Evépyetac (AAMHE)

O AAMHE é£xeL ouotabel oe ocupuopowon pe tnv Obnyila 2009/72/EK tng
Eupwmnaikng Evwong pe okomod va avoAdBel ta kabrkovta Tou ALaXELPLOTH TOU
EA\nvikoU Zuotnupatog Metadopdg HE (EXMHE). Ot Baokég appodLotnteg Tou elvat:

e nAswtoupyla, n ocuvtipnon kat n avamntuén touv EXMHE wote va Staopaiiletal
0 £dodlaopuog NG xwpoag pe HE pe tpomo acdaln, amodoTiko Kot agldomnioto

e Kol n Slatumwon tng nuepnolag mpoPAedng doptiou mMou xpnoLUOTOLELTAL
ETUONUWCG armo tov AATHE yia tnv katdotpwaon tou HEM (AAMHE, 2015).

1.1.1.8. Awyeptotric tou EAAnvikou Aiktuou Atavouric HAektpLkrg EvEpyetLag
(AEAAHE)

O AEAAHE mpoékue amod tnv amnodoyxion tou kAddou Awavoung tng AEH
obudwva pe to N. 4001/2011 oe cuppopdwon pe tnv Odnyia 2009/72/EK tng
Eupwmnaikng Evwong oxeTka Pe TNV opyavwon Twv ayopwv HE kal €xel avaAdBel ta
kaBrikovta tou Ataxelplot tou EAAnvikou Aiktuou Atavopng. Eivar katda 100%
Buyatpikn etatpeia tng AEH, wotdoo eival avefdptntn Aeltoupyka Kot SLOLKNTLKA,
TNPWVTOC OAEG TI( QMALTHOEL avefapTNOLlag MOU EVOWMOTWVOVTOL OTO QVWTEPW
VOLKO TTAaioLo. Avtikeipevo tou AEAAHE sivat:

e n Aswtoupyia, n cuvtipnon kat n avamtuén touv Awtuou Aiwavoung HE otnv
EAAGSa kal

e n Stacdalion tng Stadavouc KoL LOOTIUNG TTPOCRACNC TWV KATAVOAWTWY OTO
Siktuo (AEAAHE, 2015).

1.2. AtakpLteg Souég otnv ayopa HE

Mpokelpévou va emtteuxbolv oL otdxol Tou aodaroug £podlaopol Kal TG
OLKOVOLKNAG BeATiotomnoinong tng ayopag HE otnv EAAnvikn Emikpdtela, amatteital o
OTOTEAECLATLIKOC OUVSUAOUOC LOKPOXPOVIWVY amoPACEWV yLla TNV EYKATAOTACN KOl
™ StaBeopuotnta loxUocg aAAA Kat Bpaxuxpoviwy amodpAcewyV yla TV 0pdr) Katavoun
TWV TOpwV otov Hueprolwo Evepyelako MpoypappoTiopd. ITo TMAQLO0 QUuTO, N
EAANvViky Ayopd HAektplopoU Oopeital amd TPelS €MPEPOUG AYOPEG TIOU Elval
SLOKPLTEG 600V adopa TA XPOVLKA TOUC TAdLoL avadopag:

e TN Makpoxpovia Ayopa TOU TIEPIAOUPBAVEL TIG EMIUEPOUC QYOPEC
SwaBeowuotntag  woxvog (Capacity Market), kal ekxwpnong HEOW
dnuompaciwy, tTwv Makpoxpoviwv Quokwv Akalwpdtwy Metadopdg
(DAM) oTig ALOUVOEDELG LIE TLG OLOPEG XWPEG

e 1N Bpayuxpovia (Xovépeumopikn) Ayopa EVEpyela¢ Kol ETUKOUPLKWV
UTINPECLWY, TIOU Tpoypappatiletal PBaocst tou Huepnoiou Evepyslakou
Mpoypappatiopov (HEM) (Energy and Ancillary Services Market).

e TNV “ek-twv-votépwv” (Ex-Post) Ayopa E§iloopponnone evépyeiac (Balancing
Market), n omoia mpog To mapov MEPLOPIIETOL OTOV OE UETAYEVECTEPO XPOVO
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urmoAoylopd tng Optakng Twng amokAlcewv (OTA), ue BAaon MPaAyUOTIKA
debopéva yla TIg eyXUOELS KOl TIG AMopaoTeVOoELS (pounBeLa, e€aywyn) mou
élafav xywpa yla kabe mapeAbovoa Huépa Katavoung, kat otnv Ekkabapion
TWV ATIOKAICEWV TWV LETPNOEVTWY (MPAYUOTLKWY) TIOGOTHTWY OO TLG APXLIKA
npoypappatiodeioeg otov HEN, pe tnv OTA autn (AATHE - EKZHE, 2013).

1.2.1. Mokpoxpovia ayopa

1.2.1.1. Ayopa Makpoxpoviac Atadeoiuotntac loyvog

H Ayopd Makpoxpoviag AwaBeowpotntag loxvog &nuioupynbnke yuo va
e€aodalilel TNV EMAPKELO KOL TNV TTOLOTNTA TNE NAEKTPLKAG EVEPYELAC OE LAKPOXPOVLA
Baon apeifovrag tnv aflomiotia kaBe Movadag kal uAomoleital pe Tnv ékdoon ano
kaBe Mapaywyo Amodelktikwyv AtaBeoipdtntag loxvog (AAl) mou avtiotolyouv otnv
npayuatikn dtabeoipuotnta kabe Movadag tou, onwe autr npoodlopileTal ano to
Alaxelploty Tou Zuotiuatoc. MNa nmapadelypa, pia Movada pe eykateotnuévn Loxv
300 MW Ba pmopouos, HETA ToV TPOoodloplopo TNG SLaBeouoTnTAC TG Amo Tov
Alaxelplotn Tou Tuothuatog, va ekbwoel AAl yia 250 MW.

MapAdAAnAa o pnxaviopuog tng Ayopdg Makpoxpoviag AlaBeoipuotntag loxvog
ETUSLWKEL TN MELWON TOU EMLXEPNUATIKOU KvdUvou tou Mapaywyou, o omoiog
AapBavel apolBn évavil pEpoug Tou Kootoug kepahaiou emévduong, aAAd Kal Tou
MpounBeut o omoiog eaodalilel tnv amoduyr unepBoAkd VPNAWV TLHWV oTNV
nuepnola Ayopd Evépyelag kot Emikouplkwv Ymnpeowwv (Xovdpeumopikny Ayopd),
KaBwg pelwveTal o Bpaxuxpoviog kivéuvog tou MNapaywyou.

KaBe MpounBeutrc ocuvamtel pe toug Napaywyous Zuppaocslg AtaBeopdtntag
loxUog (ZAl), e OLKOVOULKOUG OPOUC TTOU CUUPWVOUVTOL HETAEY TOUG, TIPOKELEVOU
va KaAUPeL Tnv Ynoxpéwon Emdpkelag loxuog mou tou avaioyel. Q¢ To TEAOC TOU
2014, kot ywa tn OleUKOAUVON TWV CUMUETEXOVIWV OTNV ayopd, AEltoupyouoe
MapAAAnAa Kot €vag €VAAAOKTIKOG UNXAVIOUOG, o Metafatiko¢ Mnxaviopog
Altaodaiiong Emapkoug loxVog. Zupudwva pe autov, oL katoxol Adslag Mapaywyng Kot
oL Eknpoowrol Qoptiou pmopouv va emAeéouv va pnv cuvayouv amneuBeiag petay
Toug 2ZAl, aAAG va ameuBuvBolv oTov ALOXELPLOTH TOU ZUOCTAUOTOC, OTOTE Ol HUEV
Exnpoocwmol Qoptiou unmoxpeouvtal otnv KAtafoAl €vOg TLAUATOG aAVAAOYOU TNG
Ynoxpéwong Endpkelag loxvog toug, ot € MNapaywyol ELCTIPATTOUV XPNUATIKA TTOCA
avaloya pe ) Stabéatun oL tTwv AAl tou €xouv KataB£oel 0To oxeTIkO Mntpwo AAl
Tou Alaxelploth. H Ayopd Bewpeital e€loopponnuévn (Balanced) 6tav oxveL n oxéon:
AAlI (MW) = Al (MW) + ArtattoUpevn Makpoypovia Ededpeia.

1.2.1.2. Ayopa Makpoxpoviwv OQAM oti¢ AlaocuveETelg
H ayopd autr UAOTIOLELTOL HECW SNUOTIPOCLWYV YL TNV EKXWPENON ETNOLWV KoL

punviaiwy SIKaWUATWY TIou opyavwvovtal Kot Sle€dyovtal o€ TaKTA SLaoTHUATA oo
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TOUG ALOXELPLOTEG TWV ZuoTnuATwy TG EAAGSAC kol Twv Opopwv xwpwv. OL
EYYEYPOUUEVOL ZUUUETEXOVTEG UTIOBAAAOUV KAELOTEG, NAEKTPOVIKEG TTPOOPOPES LEOW
eldkng  Swadiktuakng  edpapuoyng, ME  Kavoveg  Snuompdtnong  Tou
ouudwvouvTal/emikalpomolovvtal  kabs XpoOvo amMO  TOUG  EUMAEKOUEVOUG
Alaxelplotég Twv dUo MAeupwV KABe AlaoUvSeon( (f aKOUN Kal Ao MEPLOCOTEPOUG
ALOXELPLOTEG ZUOTNUATWY), KOl SNUOCLEVOVTAL EK TWV TPOTEPWY OTLG LOTOOEAISEG
TouG. Ta Kelpeva autd, yvwotd w¢ ‘Kavoviopot MpocBaong otig Alacuvdeoels,
‘Interconnection Access Rules’ rj kat ‘Auction Rules’(AATHE - EKZHE, 2013).

1.2.2. Bpaxuxpovia (Xovépeumopikr) Ayopa

O Huepnotog Evepyelakog Mpoypappatiopog (HEM) cuviota tnv Npo-Huepnowa
(Day-Ahead) Xovépeumopikr) Ayopd Kal €XEL WG OTOXO TO BEATLOTO MPOYPOUUATIONO
¢ Asttoupylag Twv Bepuikwv Kol uSponAekTpikwv Movadwv mopaywyng Tou
Juotiuatog, Twv Movadwv AME kat t¢ Sdtabéoung evépyelag amo ElocaywyEg,
TIPOKELUEVOU vVa KOAUTITETAL, O€ nUeEPnala Baaon, n {NTnon NAEKTPLKAG EVEPYELAG ATIO
KaTavaAwteg, n ntnon ywo E€aywyEg evépyelag amo tn Xwpea Kol Ol amapoitnTeg
Erkoupikég Ymnpeoieg. KaBe Movada mapaywyng umoxpeolTal vo. TIPOohEPEL TO
oUVOAO NG SLaBECLUOTNTAC TNC, TOCO OE EVEPYELO OO0 KAL OE ETILKOUPLKEG UTINPEGCLEG
otnv Xovdpeumopikry Ayopa (HEM). MPOKELTAL CUVEMWC Yl €Vl HUOVTEAO QAyOpPag
«Ynoxpewtikng Kowompaéiag» (Mandatory Pool) oto omoio ouvaAAdooetal TO
OUVOAO TNC NAEKTPLKNG EVEPYELAC KOL TWV CUUMANPWHATIKWY TIPOIOVIWY QUTAG TTIOU
Ba mapaxbouv, Ba katavoAwbBouv kot Ba StakivnBoUv TNV €MOUEVN NUEPA OTNV
ayopd. OAolL oL cuppeTEXovTeG otnv EAANVIKA Ayopd uTtoXpeoUVTOL VO CUUETEXOUV
otnv Ymoxpewtikrl Kowormpatia. Aev emtpémnovial GuoLkEG SLuepel¢ ouvaAlayEg
(physical bilateral transactions) petaft Twv JUPUETEXOVTWV TNG Ayopac.

Zta mAaiola tou povtédou Ymoxpewtikng Kowormpatiag, n Stapetakouon
(transit) nAekTplKAG EVEPYELOG QIO Uia TtepLloxr €kTOg EAAASOG o€ pia AAAN, Héow TG
EAANVIKAG EMIKPATELOG, UopEel val uAomonBel povo péow Eloaywyng (mwAnong) tng
ev AOyw evépyelag otnv Ymoxpewtikr Kowompatia kat E€aywyng (ayopdg) tng amo
autn.

Ytov HEM evowpatwvovtal ot €€N¢ EMUEPOUC AYOPEC-NXOVIOUOL, OL OTIOLEG
BeATLoTOMOLOUVTOL TOUTOXPOVA WOTE VO LEYLOTOTOLELTAL TO KOWVWVLKO 0dENOC:

i.  Hueprowa Xovépeumopikr Ayopd Evépyelag: 6mou cuvaAAAooETAL TO GUVOAO
NG NAEKTPIKAG EVEPYELOG TIOU TIOPAYETAL KOl KOTOVOAWVETAL OTO
Slaouvdedepévo clotnua, Kal otnv omoia MpoodEPouV NAEKTPLK EVEPYELQ
Kol apeifovral oL gyxwplol mapaywyol Kal oL El0aywyelg Kal avtiotolya
anoppodoUV Kal XPEWVOVTAL Ol EKTIPOCWIIOL TOU gyXwplou ¢optiou Kal ot
e€aywyeic. Huepnota Ayopa Emtikoupikwy Yrtnpeowwv: omou e€aopaiilovral ot
OVOYKQLEG ETILKOUPLKEG UTINPEGLEG Kol epedpeiec.
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ii. H ayopd €MIKOUPLKWY UTNPECLWY KAAUTITEL TIC AVAYKEG TWV KATOVOAWTWY
NAEKTPLIKAG €VEPYELAg yla SlacdAALon TNG MoLOTNTOC KAl OLOTLOTIOE TNG
Tpododoaoiag Toug.

iii.  Mnxaviopog Ayopdg yla TNV XwpoBETnon Tng mopaywyng KOVIA ota KEvTpa
KatavaAwong: MNMapéxel kKivntpa xwpoBEtnong tTwv VEwv Movadwv Katd To
Sduvatov eyyuTeEpPA OTNV KOTOVAAWGT, 0TO BaBuO Mou auTd eival MPayUATIKA
avaykaia. AeSouEVNG TNG UPLOTAPEVNG CUYKEVIPWONG TNG APAYwWYNng oTo
Boppad, mpoPAéncetal Stadoponoinuévn apolpn ywa toug MNapaywyoug oto
VOTO O€ TEPUTTWOELS TIOU TOPOUCLALETAL CUVWOTIONOC oTn petadopd
NAEKTPLKAG EVEPYELAC A0 TO BoppA OTO VOTO KATA TN SLAPKELD TOU NUEPHCLOU
TPOYPOAUUOTIOMOU.

H eniluon tou HEM mpoodlopilel tov tpomo Asttoupyiag kaBe Movadag, Tig
Elcaywyég/EEaywyEg NAEKTPLKNG EVEPYELAG VLo KABE WA TNG EMOUEVNG NUEPAC, WOTE
Va LEYLOTOTOLEITAL TO KOWVWVLKO OdEAOC TTOU TIPOKUTITEL ATO TNV LKOVOTIOLNOoN TNG
{NTNONG EVEPYELAG KOL TWV OVAYKWVY ETLKOUPLKWV UTINPECLWV TNV EMOUEVN NUEPA
Aappavovtag umoyn TEPLOPLOUOUG TOU ZUOTAMOTOG MeTtadopdg Kal TEXVIKOUG
TIEPLOPLOUOUG AeLToupyiag Twv Movadwyv mapaywyng.

Me tnv evowpdtwon otov HEMN twv anapaitntwyv Emikouplkwv YNPeowwy, Twy
TEXVIKWV TEPLOPLOUWV AelToupylog Twv Movadwv mopaywyng Kol TwV TEXVIKWV
TIEPLOPLOUWY UETAPOPAC TOU JUOTAUATOC, OL omoiol evoexouEvwe meplopilouv tnv
TmoootnTa evépyelag mou Suvatal va Slakiveital and to Boppd mpocg to NoTo,
QTOKOAUTITETAL N TIPOYHOTIK OUVOALKN oflot TNG KATAVOALOKOUEVNG NAEKTPLKAG
evépyelag otnv EAANvikn Emikpatela, AapBavovtag unmoyn téoo Ta MoooTIKA (OyKoG
KOlL XPOVOG KATAVAAWGNC) 000 KAl Ta TOLOTIKA XAPOKTNPLOTIKA TNG (ouxvoTnTa, Taon
KOl amotoupevn aflomiotia mapoxng o€ KABe katavaAwtn).

H Tt otnv omoia ekkaBapiletal n ayopd evépyelag tou HEM (Oplakn Twun
Juotiuato¢ A OTZ), amoteAel TNV eviaia T otnv omoia ot MpounBeuTtég Kat oL
‘Eumopol ayopdlouv tnv €vépyela MOU avapévouv OtL Ba amoppodroouv amod 1o
Juotnua ot MeAdteg toug kat apeifovral avtiotoya ol Mapaywyol kot ot Eloaywyeic.

H Staodalion ¢ aflomotiag kKat tng dtadpavelag UMOAOYLOMOU TNG TLUAG
autng, elval amopaitnto otowxelo yla TV avamtuén, oe emouevn $aon,
SdeutepoyevolC ayopd¢ mARBoUC OGAAWV CUUTANPWUATIKWY TIPoioVTWY  (TLYX.
TIapAywya, MPoBeoULAKEG CUUPBACELG ayopdg KAl TTWANCNG NAEKTPLKAG EVEPYELAG).

1.2.3. Ayopa E€lcoppomnnong Evépyelag

Jto onuepwd povtého Aewtoupyiag tng EAAnvikNG Ayopa¢ HE, n Ayopa
E€loopponnong Evépyelag meplopiletal otnv EkkaBdpion AmokAioswv Tou
Slevepyeital amd tov Alaxelplotr) tou uotnpatoc (AAMHE), omou wcg AmokAlon
Vevika Bswpeital omowadnmote Sladopd Twv TpoypappaTiofEévtwy otov HEM
TIOOOTATWVY Ao Ta “eK TwV UoTEPpWY”’ PeTpnBEvta. Asv mep\apPAVEL KOLVOUPYLEG
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MpoodopEG f e AANO TPOTIO CUMMETOXN “TALKTWVY”, TIOPA LOVO XPEOTILOTWOELG TIOU
yivovtal and tov ALaxeLpLoTr) Tou ZUOTAMATOC, YU autd Kol 8ev amoteAel onpepa
Ayopd pE TNV OTEVH €vvola TOU OPOoU. AVOUEVETAL OUWG VO OTOKTNOEL HEYAAUTEPN
onuooia oto YEAAOV HE TNV MPOCAPUOYN TOU TwPLVOU HOVIEAOU AE£lTOUpYLaC TNG
Ayopda¢ oto Eupwmaiké “Target Model”. Kata tn 6wadikacia Ekkabdpiong
AnokAioewv umoAoyilovrtal:

e H moootnta evépyelag twv AmokAicewv [Mapaywyng-ZATnong Kot Twv
EruBepAnuévwy kabwg kat Twv Mn EmupepAnuévwv MetaBolwv Mapaywyng,
ava Zuppetéxovra kot Mepiodo Katavoung.

e To XPNUOTIKO TOCO XPEWONG N THOTWONG TOU QVTLOTOLKElL Ot KABe
JUMMETEXOVTO AOYW TWV TAPATIAVW ATIOKAICEWV.

e To XpnUOTIKO TOCO TIOTWONCG KABE JUUUETEXOVTA YL TNV TOPOXH TWV
Emkoupikwv Ymnpeowwyv, tn AwBeowpotnta Mapoxng ZUupmANPWUOTIKAG
Evépyelag kat oto mMAaiolo twv Zupupacewv Edpedpelag EKTAKTWY AvayKwy.

e Ol xpeomoTWOELC yla To Aoyaplaouod MNpooauénoswy, to E8Ikd TEAOC yla TN
Meiwon Exnounwv Aspiwv PUntwv (ETMEAP), tic Yiinpeaoieg Kowng Qdélelag
Kal tn Xp€waon Xprong Zuotruatog.

Ta mapanmavw XPNHUATIKA TTood ou adpopolV TIg ATTOKALCELG TILOAOyoUVTAL UE
Baon tnv ex-post umoAoywlopevn Optakn Twur AmokAicewv (OTA) (AATHE - EKZHE,
2013).

1.3. Apaotnplotnteg tng Ayopac HAektpiknig Evépyelag

3to Zuotnua Zuvalhaywv HAektpikng Evépyelag meplhapfavetal o Huepnolog
Evepyelakog Mpoypappatiopog (HEM), n Awdikacia Katavoung, n EkkaBdaplon twv
anokAloewv mapaywyng — INtnong kot o Mnxaviopog Atacdaiiong Emapkoug loxvog.
MpoUmoBeon yla tn cCUPUETOXA 0To ZUotnua ZuvaAlaywv HAskTpLkig Evépyelag eivat
n oovayn Z0uPaong Zuvallaywv HAektpikng Evépyelac.

H Z0pBaon yivetal pe tnv eyypadr] oto MnTpwo JUPUETEXOVIWV KAl LEOW
QUTNAC oL Zuppetéxovreg (MNapaywyol, MpounBeuteg, Meldteg) £xouv to Sikalwpa va
ELOTPATTOUV TANPWHMEG Kal TNV umoxpéwon va &fodpAolv TIC XPEWOEL TOU
TIPOKUTITOUV OO QUTEC T CUVOAAQYEC .

OL Poowkég Spaotnplotnteg ¢ Ayopdg HAektpknig Evépyelag eivatl ot
0KOAOUOEG:

e OLETtAoLeg, oL Mnviaieg katl ol Hueprioleg Anponpacie¢ Quolkwv AKALWUATWY
Metadopag (DAM).

e H Asutepelouca Ayopda DAM, yia tn MetaBifaon ri/kat MetanwAnon twv
ekywpnpevwy Etnoiwv kat Mnviaiwv OAM evog ZuppeTEXOVTA OE EVay GAAOV.

e H Katdptiwon Mpoypdupato¢ Huepriowou Evepyelakol MNpoypoppatiopol
(HEN).
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H EmuBeBaiwon mpoypappdtwyv Elcaywywv kat EEaywywv pE YELTOVIKOUG

ALOXEIPLOTEG KOl €AEYXOGC TWV TEAWKWV Tpoypappdtwy amd 1o NOTlo

JuvtovioTiko Kévtpo tng Eupwnng (South Coordination Center).

e H EkkaBdpion HEMM.

e H Kataption Mpoypappatog Katavoung (MK).

e To MNpoypaupa Katavoung Mpayuatikou Xpovou (KMNX i RTD).

e H Kataypadn AlaBeoipuotntag Movadwv kat Evtodwv Katavoung.

e H Kataypadr Moocotntwv Evépyelag Kkat EmMmkouplkwv YMNpeowv o€
T(PAYLOTLKO XPOVO.

e H MeBodoloyia umoAoylopou tng OpLakng Tiung AntokAioewv (OTA).

e H EkkaBdplon AnokAioewv.

e H ExkkaBaplon Emkouplkwy Ymnpeouwv.

e OuMnviaieg EkBEoelg kal Anpootevoelg (AAFHE - KIHE, 2013).

. s YOponAeKkTpIKA
e Mapaywyoi Eicaywyeig pon P MAnpwyég/
: Kal AITE XpEIoeiC
; | | ATTOKNGEWV
: TANpwLEG | - Tpocopéc Eyuong
H ; + ANAMUCEIG TEXVOOIKOVOHIKUWV ZTOIEWV .
HUEPHU'OF « AnAoeg M AiaBegipoTrrag Ekkabdpion
Evepyelakoe . AtrokAicewy
- I'Ipmcpupucmouog KGTC(V0|JF] gt T =
£ TTPAYHOTIKG WGt WIDE LT g%
& i % i EmReBANUEVEC ATTOKAITEWV MEIDOUHE‘W}C =
='.E SMP J_,—'J Xpévo MzhaBohéc ka1 MpoypappiaTopivng g
-8 Evtohéc Katavopric IR itiLle Mapaywyng (xwpic TIc.
g TposapHOYEC OTO Empephnpévec Metapoheg
Opiakr) Tipr Mpoypappa HET Mapaywyric)kar
. EKKABApITN oTnV OpIaKn
ZuoTuarog ) . Tipn ATToKAIGEWY
E XPEWGEIC t = AnAwoeig GopTiou '
: | i MANpwpEg
: XPEWOEIC
“»  Tpounsutéc E€aywysic Avtinon ATrokNoEwY

papnua 1: Asttoupyia tng Ayopac (AAFHE - KSHE, 2013)

1.4. Alapopodwon Oplakng TIwAG Zuotuatog (0OT2)

H OTZ (System Marginal Price SMP 1} Market Clearing Price MCP) €ivat n tun
otnv onoia ekkaBapiletal n ayopd HE kat eivat n tiur BAceL TNG omolag ELOTIPATTIOUV
OAoL 6ool gyxéouv HE oto Zuotnua, €kto¢ Twv Mn TiwoAoyoUpuevwy MNpoodopwv
(MTM)mou avaAuovtol TapakATw, Kal MAnpwvouv 6Aol 6ool éAafav HE amod to
Juotnua. ZUykekpLlpeva, n OTZ Stapopdwvetal amod to cuvduaouO TwV IPoodopwyv
TILWV KAl TIOOOTATWV Tou umoPdAlouv kdBe nuépa oL SlaBéolueg PovAdeg
napaywyng HE ektdég twv MTM, kot tou wplaiou ¢optiov IAtnong HE, mou
Stapopdwvetal oe kabnuepvi Baon amnd toug KATavaAwteg. OL HovAdeg apaywyng
Tou ocuppetéxouv otn dadikaoia Stapopdwong tng OTZ eival Ayvitikég, Ppuoikou
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agplou, peyala uOPONAEKTPLKA, TTETPEAAIKEG KABWG EMIONG KAL OL ELOAYWYEC KAl Ol
e€aywyeg HE.

— ApTikég s Duokos Aeplou s YHI s Elgoywyfs  mee Efoylyec Mézar OTE
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lpapnua 2: Huepnota Mooootiaia (%) katavoun tou Kauvoiuou/Elcaywywv/EEaywywv mou optoav 0TS, Arpidtog
2015 (AATHE, 2015)

Eruyelpwvrtag pla amAn meplypadn Tou Tpomou umoAoylopou tng OTZ, cUpdwva
UE TIC PAOIKEC APXEC TNG UIKPOOLKOVOULKNAG Bewplag, pumopel va avadepbei otL oL
HOVASEC TapayWYNG KATATACOOVTOL avOAOywE TwV poodopwv Toug o avfouoa
OE1pA, EEKLVWVTAG ATO TN XOUNAOTEPN TIPOCPEPOUEVN TLUN YLO OPLOUEVN TTOCOTNTA
HE kat kataAnyovtag otnv upnAdtepn npoodepopevn TLUn, Stapopdpwvovtag EToL TNV
KAUTTUAN tPoodopag .
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lpapnua 3: Aloapuopewan the KautuAng npoagopadc (Meppakng, 2012)

210 onuelo O6mou ot mpoodepopeveg moootnteg HE e€umnpetouv to {NTOUUEVO
doptio, onueio ToUNG TNG KAUMUANG poodopdc Le TN KapmUAn Intnong, kabopiletat
kat n OTZ. Ztnv ouoia, N OTZ CUUMIMTEL Pe TNV TPoodopa TNG TEAEUTALAC LovAadag
TIoU TIPEMEL va Aettoupynoet yia va KaAudOel n Intnon. Katd cuvénela, oL mapaywyot
nou npoodépouv HE og KOOTOC ULKpOTEPO TNG OTZ wdhelovvtal adol KapmwvovTol
NV owovoukn dtadopad petafl tng OTZ Kal TOU OplakoU KOOTOUC TWV HOVAdwv.
AvtiBeta, oL mapaywyol mou TPoohEPOUV OE OpLAKO KOOTOG peyoAUtepo Tng OT2
MEVOUV EKTOG ayopdg Kal Sev tapayouv HE yLa TO CUYKEKPLUEVO XPOVIKO SldoTnua.

2TO TOPOKATW OXAUA EMIXElpEiTaL pla e€nynon tng enidpaocng tng nUepnoLa
{ntnong otnv OTZ. Xto onueio A (80 €/MWh) 6mou n ektipwpevn {ntnon HE ywa tnv
EMOPEVN nuUEpa TauTiletal pe TNV Tpoodopd OStapopdwvetar n OTI. Edv n
EKTLLWHEVN {NTNoN ATaV LEYOAUTEPN, TO VEO onueio Loopportiag Ba Atav to onueio B
(130 €/MWh) pe amotéAecpa va TPOEKUTTE peyaAutepn OTZ. To Avw TUAMA TNG
KaUmUANg Zitnong (A-A’) avtutpoowmnelUel To aveAAoTIKO poptio ou amoteAeital
KUPLWC amo to $opTio OLKIAKWY KoL EUMOPLKWY KatavaAwtwyv HE (un emAéyovteg
TeEAATEG). AUTO TO TUAMA TNG {NTNOoNG PEMEL va e€unnpetnBel aveaptnTwg KOOTOUC.
Ma AOyouC TPOOTOOLOG TWV KATAVOAWTWV Kal Slapopdwong ocuvOnkwv uyloug
OVTOYWVLIOHOU TiBeTo SLOIKNTIKA OVWTATO OPLO YLO TV IPOOHEPOUEVN TIUN (00 E
150€/MWh. To unmoAoumo TUAMO TNG KOUMUANC IATNONG AVIUTPOOWIEVEL LEYAAOUG
KOTOVOAWTEC  (m.x. HeyaAec Plopnyxavieg) mou eivat SiateBepévol va  pnv
e€umnpetnBouv edv n OTZ dev eival cupdpEpouaoa yla Toug idloug.
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lpapnua 4: Entidpacn tng {ntnong otn Stauopewan te OTS (Meppakng, 2012)

Ot Mn TwoloyoUpeveg Mpoodopég (MTN) €xouv €yyunuUéVn CUULETOXH OTOV
HEM kot pmaivouv MPWTEC OTOV MPOYPOUUATIONO Yo TNV KAAUPN TWV EKTILWUEVWV
EVEPYELAKWY OVAYKWVY TNG EMOUEVNG NUEPAC. ZUVETIWG, N KAUMUAN mpoodopdg Ba
€EKLVNOEL UETA TNV EKTIMWHEVN TipoodePOUEVN evEpyela Twv MTIM. Onwg daivetal
OTO MOPAKATW OXAKA, LE ULa CUYKEKPLUEVN TtoooTnTa MTIM n OTZ Stapopdwvetal oto
onueio A. Eav ot MTMN Atav mepLoootePeC (SLAKEKOUUEVN YPAUUN) N KOUTTUAN
npoodopd¢ Oa petakwvouvtav mpog ta de€ld koL Ba cuvavtouoe TNV KAUTTUAN
{ntnong oto onueio I, pue amotéAeopa va mpokUTtel xapnAotepn OTX.

KapmuAn Huepnolag
P A KapmoAn Huepnolag Mpoodopag

130

- 012
e~
80 -
e
%4
20 _l assinsnnst
—
.
>
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MTn
lpapnua 5: Enidpacn twv MTI otn dtapoppwon tne OTS (Meppakng, 2012)

Afilel va onuewwBel otL YapnAotepn OTI AOyw tnG emibpaong twv MTN, Sev
onuaivel amapaitnta OTL TO OUVOALKO KOOTOC Yl TOUG KOTAVOAWTEG Eelval
XAUNAOTEPO, SLOTL N emBApuveon Tou KOoToug efattiog twv MTM sivat peyain Aoyw
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TwV avtiotolywv teAwv tou Ewdikou Aoyaplacpou AME. MNa Adyoug mpootaciag tTwy
Tiapaywywv tibetal katwtepo emninedo npoodopwv, To OmMoio gival To HECO KOOTOG ULAG
ouvdedepévng N O avopovy Hovadag, WOTE OTIC TEPLOCOTEPEG TIEPUTTWOELS Ol
Tapaywyol va mAnpwvovTal To KOoTog Kauoipou (Meppdkng, 2012).
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2. Eudpuécg HAektpLko Aiktuo (Smart Grid)

2.1. Nepypadn

Itnv ouyxpovn Ynolakn emoxr, umapxetL n Suvatotnta Kat n avaykn petaBaong
0€ €va TaXUTEPO, TILO £EUTIVO NAEKTPLKO SiKTUO, TTOU Ba pmopel va mapéxel KaAUTePN
oLOTNTA PEVHOTOC UE eTukowvwvia SutAng katevBuvong, Ba eflooppomel TNV
npoodopd KoL TN {NTNON OE TPAYHOTIKO XPOVO, €EOHAAUVOVTIACG TIG QLXUEG TNG
{NTnong, kot t€Aog Ba KaBLoTA TouG TEAATES EVEPYOUG CUUHETOXOUG OTNV TTOPAyWYn
Kal TNV Koatovalwon nAektplopol. H tdon auty odnyel otnv kabiEpwon Twv
“evduwv” N “€€umvwyv Siktuwv” (Sajjad, 2014).

SMART GRID Smart appliance
A vision for the future — a network Can shut off in response to Demand
of integrated microgrids that can frequency fluctuations. &

{7\ Use can be shifted to off-
5\ peak times to save money,

monitor and heal itself

Solar panels

Disturbance
in the grid

Detect fluctuations and
disturbances, and can signal
for areas to be isolated

-~ Storage 25,
RS Energy generated at off-
peak times could be stored
in batteries for later use.

" Central power
plant

Energy from small generators
and solar panels can reduce
overall demand on the grid.

lpapnua 6: Avartapaotaon doung ééunvou diktuou (Marris, 2008)

H yevikn 16€a yla to €€umnvo Siktuo Eekivnoe amo tn Aettoupyia TwV MPonyHEVWY
UETPNTIKWV uTtoSopwv yla tn BeAtiwon tng diaxeipong {ATNong, tng EVEPYELAKNAG
anodoonc kat tnv UTapén evog NAeKTpLlkoL SIKTUOU TIoU UIopel va BeparmeveTal povo
TOU, EVIOXUOVTAG £TOL TNV 0€LOTILOTIOL TOU CUCTHUATOG KOL TNV QVTLUETWTTLON GUCLIKWV
Kataotpodwv Kal EMIKIVOUVWY KaTaoTtaoswv. Qotoco, Stadopot AdyoL odnynocav os
pLo euplTEPN €vvola yUpw armod ta Eunva Siktua. TEtolol Adyol eivat:

e n éudaon otnv mpootacia tou mepPPArlovtog, cupmepAapBavovTag TLg
OVOVEWOLUEG TINYEG evEPYeElag (NALakn, QLOALKA KTA.) KoL TNV oItoKpLon
{ntnong,

e 1 Ttdon ywa kKaAutepn aflomoinon tou e€omAlopol Slatnpwvtag TNy alomiotia
TOU CUOTHMOTOG, AKOWN KaL YLot AELTOUPYLO OE KPLOLUEG KATOOTAOELS (Tepiodot
QLXUAG, opaApata KTA.) Kat
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e 1 avaykn yla HeyoAUTEPO UPOC ETUAOYWV ATIO TN HEPLA Tou TteAdtn (Rahimi,
2010).

Jtnv Eupwnn, ta €unva diktua “opilovtal wg to avoaPfadbulopévo Siktuo
NAEKTPLKAG EVEPYELOG OTO omolo €xouv npootebel audidpoun Yndlakn emkovwvia
METAEL KaTAVOAWTN Kal TPopnBeutr Kabwg kal £Eumva cuoTnUATa UETPNONG,
TapakoAouBOnong Kal eAEyXOU TWV TOPOUETPWY TNG NAEKTPLIKAG evépyelac.” (ETP
Smart Grids, 2015).

Itnv AHEPLKN, XpnOoLUoToLE(Tal Evag SLopOPETLKOC OPLOUOC, £TOL “wG Euduég
HAektplkd Aiktuo opiletal to oUVOAO TWV TEXVOAOYLWV TOU €Kouyxpovilouv To
napadoolakd cUOTNUA NAEKTPLKAC EVEPYELAG. OL TeExVOAOYieG aUTEC xapaktnpilovtatl
OO TOV QTOUOKPUOUEVO EAEYXO, TOV QUTOUATIONO Kal TNV audidpoun emikowvwvia
METAEL KATAVAAWTH KAl TAPOXOU, HE EVOWUATWON UTIOAOYLOTIKWY CUCTNUATWY. Ta
eudun diktua epappolovtal anod 1o enimedo mapaywyns kot ¢pOdavouv pExpL TO
€TiNedo ToU KATAVOAWTI KaL 0TOXOG TOUG £Vl N AMOSOTIKOTNTA KL N a§LOTILOTIA TOU
nAektpikou Siktuou” (OE, 2015).

To Baolkd XOPAKTNPLOTIKO TOU TEePAapBAveTOL 08 OAOUG OPLOUOUC £lval n
EVOWUATWON TEXVOAOYLWV TTANPOHOPLKNG KOL ETIKOWVWVIWY oTa cuothpata HE. Ikavn
KL avaykaia ouvlnkn yLo To XapaKTNPLOKO VO NAEKTPLKOU SIkTUoU w¢ «Euduougy
elvatln umapén evog MoAU-eMimeSou OTPWHATOG EMKOWVWVLWY (communications layer)
TMAPAAANAQ HE TO EVEPYELOKO OTPWHA TOPAYWYNG-UETADOPAG-OLOVOUNRG KoL
katavalwon¢ HE (power layer). H ouM\oyn, n petadopd kat n Siaxeiplon twv
Pnodakwv Sebopévwv Tou  adopolv TO HAektplkd Siktuo (HA) amattel
TNAETKOWVWVLOKY UTIoSOoMN KoL  KEVIpA  OlOXElPLONG TOU HEYAAOU  OYKOU
nmAnpodoplwv. H UTtapén amodoTikng TNAEMIKOWWVLAKNG uTtoSoung eival peilovog
onuaoiag yla tnv anodoTikn eMONTELa Kal Tov EAeyxo Tou cuotrpatog HE.

AvoAuTikOTEpa, To €Eumvo OlKTUO EeTUTPEMEL TNV ATOSOTIKOTEPN XPHON TNG
UTIAPXOUCOG EYKOTECTNUEVNG LOXUOG Kal TNG urtodoung petadopds kal SLavopng
EVEPYELAG, UE HElWON TWV AMWAELWV OTLE NAEKTPLKEG YPAUUEG LEOW TNE EKTEVECTEPNG
XPONG TOTILKAG, ATIOKEVTPWHEVNG NAEKTpoTapaywyns. Kabwg avéavetal to mocooto
TIAPOYWYNG Ao TOKIAEG aVaVEWGCLUEG TINYEG, Eva €EuTtvo SikTuo Umopel va XelploTel
KOAUTEPQA TIC AUEOUELWOELG TOU TIAPAYOUEVOU PEVUATOC OE TIEPUTTWOELG EAATTWONG
™G mapaywyng amnod AME, yia mapadelypa Aoyw HELWUEVNG NALOPAVELAG 1) AVEUWV.
Oa erutpéPel emiong ota NAEKTPLKA OXAHATA vo amoBnkeUouv peUPO yla TLG
METAKLVAOELG TOUG I va TO MwAoUV Micw oto 6iktuo otav auto amatteital. Ot éEunveg
TeEXVOAOYleC — ouumepAauPBavopévwy Twy EEUNMVWV UETPNTWY, TWV OUTOHOTWV
cuoTnUAatwyv eAéyxou, Twv UYndlakwv awcbntipwv kal epyaAeiwv avaAuong
Sebopévwy — Ba Selvouv O0TOUG KATAVOAWTEG TNV TLLOAOYNON O€ TIPAYLATIKO XPOVO
Kol B TOUG EMITPETIOUV VO EEOLKOVOLOUV XPHLOTO KOL EVEPYELA KAEIVOVTOG NAEKTPLKEC
OUOKEVEC, ouothpata Béppavong kat PuEng oAOKANpwWVY KIplwv, i Blopnxovika
dopTIOL 08 GUYKEKPLUEVEC XPOVLIKEG OTLYHEC 1] OTAV N TLUN TOU PEVHATOG Eemepva £va
TIPOKOOOPLOPEVO TIOCO 1] OTOV UTIAPXEL TITWON TOPAYWYNC OTIG HEYAAEC OLOALKEG
HoVASEeC. MAOTIKA TIPOYPAUUATA TIOU £X0UV £DAPUOOTEL £X0UV ATTOSEEEL ONUAVTIKN
€€0LKOVOUNGON XPNUATWY YLA TOUG KATAVOAWTES KoL LELWOELG 0TN {ATNON EVEPYELAG.
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Ta €€unva Siktua pmopouv akoun va Bonbriocouv otn eEuninpétnon doptiwv ot
neplodoug xaunAng IATnong, Otav oL aNMWAELEG TWV NAEKTPIKWY YPAUUWY Elval
HLKPOTEPEG Kol Oev AeltoupyoUV TA TAEOV PUTIOYOVA. Kol ALYOTEPO QMOSOTLKA
gpyootaocta. Emiong, eMITpENOUV 0TOUG EAEYKTEG TOU SIKTUOU va TIPOoPBAEMOUV Kal va
QVTLUETWTI{OUV Apeoa Ta TPOPBARLATA TTOU TPOKUTITOUV OE auTo. QOTOCO, N MANPNG
avantuén Twv EEUTVWY NAEKTPLKWY SIKTUWV xpetaletal akopa 10-30 xpovia, avaioya
HE TIG TIOALTIKEG TTou Ba BeomiotoUv. Ouwg, TMOAAEG XWPEG Kal TIEPLOXEC PplokovTal
noén og kaho dpodpo.

2.2. EvwoloAoyLko povtéAo £€umvou Sktuou

Yrapxel pia mAnBwpa TPOMWY UE TOUC OMoloug UTopEel Kavelg va meplypaet
éva Smart Grid. Evag tpomnog o onoio¢ alomoleital ouxva otn BiBAoypadia adopa
oTNV Omelkovion Tou Smart Grid w¢ evog ouVvOAOU OO OVTOTNTEG OL OTOLEC
ETUKOLWVWVOUV PETAEL Toug (Lima, 2010). O TpOmog autog OMwE TPOTABNKE yLa TPWTN
dopa amnod tov opyaviopo NIST, mpoodépel pia adalpeTikn anelkovion touv Smart Grid
o PnAo eninedo xwpilovtdag 1o o entd cuvepyalOUeVOUC TOUEIG-OikTua KABE éva
amo ta omnola mepAAUBAVEL pLa 1) TIEPLOCOTEPEG OVTOTNTEG - CUOKEVEC, CUCTHUATA N
Tipoypappata ta onoia avtaAAdlouv mAnpodopieg kot Aapavouv anopacelg yla Tnv
e€aodaliion tng eLPUBUNC Aettoupyiag Tou. OL EMTA TOUEL OTOUC OTOLOUG UTTOPOULE
va xwpiooupe éva Smart Grid eivat n Napaywyn, n Metadopd, n Atavopur, ot NMeAATeC,
ol MNapoyxol Ynpeowwyv, ot AslToupyieg kat ol AyopEg,

To povtéAo apouoLAlel OAEG TLG ETILKOLVWVIEG KAl TNV pof NAEKTPLKAG EVEPYELAG
METAEL TWV TOUEWV KABWE KOL TOV TPOTIO HE TO omolo cuoxetilovtal. OLouvOETELG TTOU
amnelkovilovtal Ue SLOKEKOUUEVN YPAUUN QVATIOPLOTOUV por NAEKTPLKAG EVEPYELAC,
EVW OQUTEC TIOU OMELKOVI{OVTaL HME OUVEXOUEVN YPOUUR avamoplotolv pon
6ebopévwy. KabBe empuépouc TOUEAC QTOTEAE(TAL OMO ONUAVIIKA OTOXElD TWV
€€umvwy SIkTuwV ta omola cuvdéovtal PeTafl Toug Pe TPOmo mou efaodaliletal
audibpoun enkovwvia kaL por eVEPYELAG.

AKOAOUOEL pLa TtepLypadr] TWV OVTOTHTWY TLC omoiec mepAapBavel KABe TopEAC
TOU PoVTEAOU:

e Touéag MalikAg Mapaywyng

2€ QUTOV TOV TOMEQ TIPAYUOATOTOLETAL N TTapaywyr NAEKTPLKAG EVEPYELAG OE
MEYAAEG OCOTNTEG. H mapaywyr) auTr) YIVETAL ATtO N OVOVEWOLUEG TINYEG EVEPYELOAG,
OMWG N TUPNVIKN €VEPYEla, O AvOpakag kal to Puolkd agplo kabwg Kal amod
OVOVEWOLUEG. Ol AVAVEWGLLEG TINYEC UITOPOUV VO XOPAKTNPLOTOUV £ite PETAPANTES,
OTWC N QLOALKA Kot N nAlakn, €ite otaBepgg, omweg n udponAektpikn, n Bopala, n
VEWBEPULKN KaL N amoBnKeuTikr avTtAia.

e Topéag Metadopdg
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O Top€a auTog adopd TG UTIOSOUES LETADOPAG NAEKTPLKIG EVEPYELAG, OUTTO TOUG
otaBuoUl¢ Hallkng mopaywyns, €wg Toug umootabpolg mou Bplokovtal Kovtad ota
KATA TOToUG KEVTpa {ATtNonG. NepAapBAVEL TIC UTIEPYELEG, UTTOYELEG KOL UTTOBPUXLEG
VPOMUEG NAEKTPLKOU PEVHATOC KAl TOL CUCTHMOTA QUTOMOTIOMOU UTIooTabuwy, Tt
omoila XpNOLUOTOLOUVTAL YL TNV ETIOTTELQ KOL TOV TOTILKO I} AMOUAKPUOUEVO EAEYXO
TOU OUOTAMATOG. EEWTEPLKA EMKOWVWVEL PUE TOUC TOUELG TNG HATLKAG TTApAywYNG, TNG
Slaxeiplong, ™ ayopdg Kal tng HETAdoons. EcwTtepkA n emikowvwvia adopd ta
ouotnuata €AEyXou, HETPNOEWV, Tpootaciag, kataypadng, Slakvpavong Kot
BeAtiotomoinong. Ot nAektpikég Slemadeg adopolv tov Tpomo Stacuvdeong Tou
TOUEQ POlIKNG TTapaywyng, TopEa petadoons (Stadpoun: umootaBuog — NAEKTPIKES
YPOUUEG HeETAS0ONG — UTTOOTABOUOG) KOl CUOTAUATOC SLAVOUNG.

e Topéag AKTUou AlaVoung

Y€ QUTOV TOV TOUEQ N NAEKTPLKI EVEPYELA SLAVELETAL ATIO KOLL TTPOG TOUG TIEAATEG
HEOoW Tou £EuTvou SiIKTUOoU. To SiKTUO SLaVOuNG CUVEEEL HETAEL TOUG OAEG TIG EEUTIVEG
OUOKEUEG (OTw¢ oL €EUTIVOL LETPNTEC), Kal TLG SlayxelpileTal LECw eVOG audidpopou
SIKTUOU  €MIKOWWVIOG. 2TO OIKTUO QUTO HMopPoUV va  cuvdéovtal emiong
EYKATAOTAOELG AMOBNKEVONG EVEPYELAG, I KOL ATIOUAKPUCHEVEG TINYEC EVEPYELAG

e Touéag Mehatwy

JTOV TOPEQ OUTO YIveETal N ouvdeon HETAED TWV TEAKWV KATAVOAWTIWY TNG
NAEKTPLKAG EVEPYELOG LE TO UTtOAOUTO Siktuo. H oUvdeon auth EMITUYXAVETOL HECW
TwV €EUTVWV HETPNTWV. QG MEAATEC — KATAVOAWTEG Bewpouvtal OAol, eite eival
olklakol eite epmopkol eite Plopnyavikol. OL €Eumvol HETPNTEC €AEyXOUV Kal
Slaxelpilovtal TNV pon TN NAEKTPLKAG EVEPYELOG ATTO KAL TIPOC TOUG KOTOVAAWTEG KOl
napéxouv TAnpodopieg xprong. Itov TOMEA QUTOV Mmopel emiong va
npayuatonolnBel mapaywyn, anobrkeuon kot Slaxeiplon evépyelag.

e Topéag Mapoxwv Ymnpeolwyv

O TopEag aUTOG XelplleTal OAeG TIG EWTEPLKEG TOU SIKTUOU AELTOUPYIEG TWV
TOMEWV. TéTolo mopaddelypa eivat pla diktuakn TUAN (lotooeAiba) mou mapExel
UTINPEOLEG Slaxelplong eVEPYELAG OTOUG TEALKOUG TeAdteg, avtallayn dedouévwv
OXETIKWV HE TNV KOTOVAAWON EVEPYELOG UETOEL TEAATWV Kal Tapoxwv. Mrmopel
EMIONG va XELPLOTEL Kal AAAeG Sladilkacieg OMwE T MPOYPAMUATA OVTOTIOKPLONG OTN
{ntnon (demand response) kat tnv dlaxeipton dtakonwv (outage management).

o Touéag Asttoupylwyv

O Ttopéag autog dlaxelpiletal Kol eAEyXeEL TNV por NAEKTPLKAG EVEPYELAG OF
OAoug Tou¢ AA\oug Topelg Tou €Eumvou Siktuou. Me Tn xprnon evog audidpopou
SIKTUOU EMLKOLVWVING, CUVOEETOL 0€ UTIOOTAOUOUG, OE EYKATAOTACELG TEAATWY KOOWG
Kol og AAAeG €Eumvec oUOKEUEG. MapExel mapakoAouOnon (monitoring), avadopEg
kataotaong (reporting), éAeyxo (controlling) koL emomteia (supervision) kaBwc emiong
ONUAVTIKEC TIAnpodopiag ywa tnv Swadikacia kot amoddacels. Alepyaciec Tmou
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XPNOLLOTIOLOUV TEXVLKEG avAAuong peyalou oykou Sedouévwy (Big Data Analysis)
oUMUBAAAoUV onuavtika otnv AfPn anoddacewv.

e Topéag Ayopwv

O Topéag auTtog eival umevBuvog yla tnv Asttoupyia Tou €€umvou SIKTUOU Kal
ouvtovileL 6AOUC TOUC CUUUETEXOVTEG 0 auTO. Mapéxel dlaxeiplon ¢ ayopag,
XOVOPLKO KoL ALOVIKO EUmOpLlo, KaBwe emiong Kal eumopla umnpeowwv evépyelag. O
TOUEQG UTOG ETKOWVWVEL LE OAOUG TOUG AAAOUC TOUELG, €TOoL woTe va e€aodalilel OTL
AElToupyolv Oe €va  avTaywvloTkO TeplBallov. Xelpiletal emiong mpPAgelg
ocupdnodlopolu mAnpodoplwv Kal TapExel MAnpodopieg otoug dopelc TAPOXNC
unnpeocwwv (NIST, 2010).

2.3.H petdafaon ano to oAuepa oTo aUpLo

H avaBabuion tou umapxoviog Eupwmaikol Oktiou He «eEUMVOTEPEG
TeEXvoAloyleg» elval pia amod TG PACIKOTEPEG MTPOTEPALOTNTEG WOTE VA EMITEVXOEL O
TPUTAOG 0TOXOG Tou €Xel TeBel wg to 2020 — peiwon Twv ekmopnwyv Slofeldiov tou
avBpaka katd 20%, xpnowomnoinon Avavewoluwv Mnywv Evépyelag oto 20% tng
OUVOALKNG KOTOVAALOKOUEVNG EVEPYELOG KOl BeATiwON TNG EVEPYELOKAG amOS00NG
katd 20%. Ta €Eunva diktua eival Eva péco mou Ba cuvdpdueL otnv emnitevén Tou
TPUTAOU otoxou tou 2020. Eva £€€umvo biktuo ival éva nAektplkd Siktuo mou pmopet
Va EVOWHOTWOEL eUdUWG TN cuunepLdopd Kat TG SpAoelg AWV TwV XPNOTWV TTOU
ocuvééovtal pe autd (mopaywywv, KatavoAwtwv) PE okomd va StaodaAlotel
QTMOTEAECUATLKA N oTaBepdTNTA, N Olkovouia Kal n acdAAeLa TG TTAPOX G NAEKTPLKAG
EVEPYELAG.

Ta undpyxovta Siktua Baoilovtal Kuplwg o PEYAAOUG KEVTPLKOUG OTABOUOUC
TIaPOYwWYyn¢, Tou cuvOEovTal Ue cuoTnuata petadopads uPnAng Tdong Ta onola Ue Tn
oclpa toug cuvdéovtal pe Siktua dltavoung péong Kot xapnAng taong. H Stavoun kat
N HeTadopd TNG EVEPYELOC YIVETAL KOTA KUPLO AOYO HOVOTIWALAKA oo Snpocloug
dopelg, evw avtiBeta oTov TOPEN TNE TTAPAYWYNE UTTAPXEL LEYAAOC QVTAYWVLOUOC.

H mapoyxn oxvog kat o EAeyxog Ttou SIKTUOU yivovTal ota onuepva diktua amnod
KEVIPIKEG EYKATAOTACELS KoL €tol eAéyxovtal Olddopeg TeEPLOXEC amo Eva
OUYKEKPLUEVO UEPOG. Yapyel Alyo €wg KaBOAOU CUUUETOXA TOU KATAVOAWTH Kol
amouolalel eVtEAWC N E€MKOWWVIO HETAEU Topaywyng Kot kotavdlwong. Ot
TEXVOAOYLEG TTOU XPNOLUOTIOLOUVTAL UTIAPXOUV OXESOV yla Evav alwva Kal ta Siktua
€xouv oxeblaoBel va Asttoupyolv BéAtiota yia tormikny kaAudn. Ot dtaouvdEoelg
avantuxdnkav Kuplwc ya apotBaia umootnpEn LETAEL XWPWV Kal TEPLPEPELWY OE
KOTOOTAOELS EKTOKTNG OVAYKNG OAAQ XpNOLUOTIOLoUVTAL OAO KOl TIEPLOCOTEPO yla
gumopLkoug Adyouc (Collier, 2010) .

To Euduég Aiktuo sival, emopévwg, pa avapaduion tou nAektplkol Siktuou,
TIOU XPNOLUOTIOLEL TIPONYUEVEC TEXVOAOYIEG ETMIKOLVWVLWY, OUTOUATOTOLNUEVOU
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€AN€YXOU, OUTOUOTOTIOLNUEVEG OUOKEUEG METPNONG, KOL YEVIKOTEPA OElOTOLEL TNV
Texvoloyla tng mAnpodopiag. Zuykekpluéva, ocuvbudlel tn Pacikr umodour Tou
EVEPYELAKOU CUOTNATOG, TNV TEXVOAoyia MAnpodopLwV KAl TOUG KAVOVES TNG AyOPAS
(TLpoAoyLakn TOALTIKN) o€ Ul OAOKANPWHEVN Sladlkaoia, e OKOTO TNV KAAUTEPN
Tlapoxn, Tov €Aeyxo Kal yevikotepa Slaxeiplon tng evépyelag. Eva euduég Siktuo
ETUTPETEL OTLG CUOKEUEG OAWV TWV EMIMTESWV VA ETILKOLVWVOUV HE TO 0UCTNHA KOL VO
g€xouv mMpocPaon ot MAnpodopleq O MPAYHUATIKO XPOVO, WOTE va UNOpoUV va
Aewtoupyouv 600 to Suvatov To anodotikd. Me Tn xprnon €EUMVwV CUOKEUWY, Ol
KATOVAAWTEG £xouV TN duvatotnta va eAEyXouv To GopTio Toug Kat va EE0LKOVOUOUV
EVEPYELA. ETULMTAEOV TIPONYUEVEG ETIKOLVWVLOKEG LKOVOTNTEG EMLTPETIOUV TNV AUEDN
EVNUEPWON YLOL TNV TLLOAOYNON TNG EVEPYELAC, VLo TA KivnTpa peiwong INTnong Kat t
petadoon onuatwv apeong diakomn¢ poptiwv. Otav n woxvg eival ¢Onvotepn, éva
€€umvo Siktuo Ba umopoloE Vo EVEPYOTIOLEL CUYKEKPLUEVEC OLKLOKEC CUOKEUEG, OTIWG
elval ta mAuvtnpla. Ie WPeC alyung Ba umopoloe va KAEIVEL ETUAEYUEVEG CUOKEUEG
yla va PeLwoeL tn Intnon.

Mivakag 1: SUykpion cupuBatikou kat tou éunvou Siktuou (Wissner, 2011)

HAeKTPOUNXAVOAOYLKO Wnolakd
Movodpoun emkowwvia Audidpopun emikowvwvia
Kevtplkn mapaywyn Katavepunuévn mapaywyn
Alyol ateOntrpeg AloOntrpeg mavtou
Xelpokivntn mapakoAolOnon Auto-rtapakolouBnon
Xelpokivntn anokatdotoacn/enavadopd Auto-Bepaneia
BAGBEG KOl SLAKOTIEG PEVATOG MpooappooTikdTNTA Kat vholdomoinon
MepLopLopévog EAeyxog Eig BaBog éheyxog
ALlyeG eMAOYEC TWV TEAATWV MoAAEG ETUAOYEC TWV TEAATWV

Ta peMovtikda OSiktua OSlavopng Ba €xouv evepynTikO pPOAO Kol TIPEMEL v
e€aodaiilouv audidpoun pon woxvo¢. Ta Eupwmnaikd ocuoTtApOTO NAEKTPLKAG
EVEPYELOG AELTOUPYOUV TAEOV O€ €va TTAALLOLO LOVTEAOU OlyOPAG, OTO OTOLO OL LOVASEG
napaywyng dStavépovral cupdwva e TIG SUVATOTNTEG TNG KABE ayopdg KAl TO KEVTPO
eAéyxou tou Siktuou avalapPavel Eva yevikd polo emomrteiog (e€lcoppomnon pong
gvepyoU LoxLOog, EAeyxoc otabepomoinong Taong KATL.).

MNa pia ertuyn petafaocn ota €unva diktua, anapaitntn €ivol N CUPUETOXNA
OAwv. KuPBepvnoelg, VOUOOETEG, KATAVOAWTEG, Topaywyol, €Umopol, €eTalpleg
SLovopng Kot PeTadopdc, KOTOOKEUAOTEG NAEKTPOAOYLIKOU £EOMALOMOU KoL TTAPOXOL
UTINPECLWV TIANPOPOPLKAG KOL ETILKOLVWVLWV TIPETEL OAOL VO CUMUETEXOUV €VEPYAL.
MapAdAAnAa oNUAVTIKN €lvol Kol n Snpoupyla TAOTIKWY TIPOYPOUUATWY, OXL LOVO OF
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TEXVLKO €TNESO OAAA KOl OE OPYOVWTLKO. lNa Mapadelyua, oL VOUOBETIKEG SLATALELG
TIPETEL VO AVOVEWBOUV e TPOTIO WOTE VA TTOPEXOUV KivnTpa yla VEEG e€eNifeLg oToV
Topéa auto (Wissner, 2011).

2.3.1.MMpoKANOEIC KAl OVOYKEC

OL mapayovteg mou mpEneL va AndBouv unoPv yla tnv opaAoTepn HeTABoon
and To cUPBATIKO OTO €UPUECG SIKTUO, UIMOPOUV VA XWPLOTOUV OTLG €€NG TECOEPLS
KaTNyopLEG:

o [leptBaAdovtikég mpokAnoelg. H mapadoolaky mapaywy NAEKTPLKAG
EVEPYELAG, OVTAC N MeYOAUTEPn Snuloupynuévn oamo tov AvBpwro mnyn
ekmounng CO2, npénel va aAlGéel wote va apPBAuvOel n KALatiky aAlayn.
MapdaAAnAa, €xel poPAedOel AVEMAPKELD OPUKTWV KOUCLUWVY OTLG ETIOUEVEG
dekaetiec. QUOIKEG KATOOTPODEC, OMwCG BUeAAeg, oslopol Kal TUDWVEG
UIopoUV EUKOAQ VA KATAOTPEYOUV TO SiKTUO peTadopdc. TEAOG, 0 Stabéouog
Kall KATAAANAOG XWPOG yLa TN UEANOVTLKI ETEKTOON TOU SIKTUOU €XEL LELWOEL
Spapatika.

o Avdykec ayopdc/katavaAwtwy. Xpeldletal va avarntuxBolv oAoKANPWUEVEC
TeEXVOAOYLEC AELTOUPYLAG TOU CUCTANATOG OAAQ KOl TIOALTIKEG yLa TV ayopd
EVEPYELAG, WOTE va otnpifouv tn OSladavela kal tnv eheuBepla TG
QVTAYWVLOTIKNAG ayopdc. H kavomoinon Twv MeEAATWY amd TNV KATavaAwon
NAEKTPLKAG evEpyeLlag Oa mpemel va BeAtwOel pe tnv mapoxn vPnAou Adyou
TOLOTNTAG/TIUAG KAl Pe TN SuvaTtotnTa TwV KATaVaAWTWY va aAAnAoemnidpoluv
pe to biktuo.

e [lpokAnoeic Ymoboung. H umapxouca umodopn HETAPOPAC NAEKTPLIKNG
EVEPYELOG TIEPLEXEL OTOLXElM TOU yeEpvVoUV ypnyopa. Me tnv mieon twv
auvéavopevwy anattioswv ¢optiou, n cupdopnon Tou SIKTUOU Yivetal Ao
Kal xewpotepn. Ta ypriyopa epyaleia online avdAuong, n supeiag lwvng
TIapakoAouOnon, oL HETPACEL KaL O €AEYXOC, KaL N yprAyopn Kot okplBng
Tipootacia Kpivovtal w¢ anapaitnta otolxeia yla va BeAtiwBel n aflomiotia
TWV SIKTOWV.

e Koawotopeg Texvoloyieg. AmO tn pio MAEUPA, OL KOLVOTOUEC TEXVOAOYIEG,
oupnepAAUBAVOUEVWY VEWV UALKWY, TIPONYUEVWVY NAEKTPOVIKWY LoXVOC Kol
TEXVOAOYLWV ETILKOWVWVLWY, OEV €lvOlL AKOUO WPLUEG | EUTIOPIKA SLaBEaLEC
yla TNV €navaoctacn twv SIKTuwv petadopds. Alo TNV aAAn, oTo umdpxov
Siktuo umdpyxet ENewpn ovpPatotntag yia va dexBel tnv edpappoyn spear-
point Texvoloylwv ota paktika Siktua (Fangxing et al, 2010).

2.4.E€umtva biktua kat AME

To £€unvo diktuo eival apeca cuvdedepévo e tnv taxutatn Steicduon twv AMNE
OoTNV NAEKTpOTOPAYWYN KAl TNV EMAKOAOUBON HUEIWON TWV EKMOUMWV AEPLWV TOU
BepuoknTiou o aodaAr] yla Tov mAavTh enimeda KATA TIC EMOUEVES SEKAETIEC. Ta
gudpun Siktua cuvdualouv TIOANEC SLECTIOAPUEVEG HOVADEC TIOPAYWYNG EVEPYELAC,
onwg eivat ot AME kat dnpoupyolv €KoVIKoUG oTaBuoug evépyelag. Me autov Tov
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TPOTMO TOAEG MIKPEG QVOVEWOLUEG TINYEG OMWC €lval Ol OVEUOYEVVATPLEG, Ta
dwtoPoAtaikd, povadeg mapaywyng anod yewbepuia kat Blopdala, evwvovial Kot
Tmapayouv TNV (6la evépyela PE OUMPATIKEG OepUONAEKTPIKEG MOVASECG, ME
HeyoAUTEPN OUWG amodoTikoTnTa, eVeAEiao Kol UNSAULVEG eKTTOUTEG Slogeldiou Tou
avbpaka.

H dnuoupyla umép — Siktuwv (ouoTnuatwy petadopds uPnANg Taong o MOAU
HMOKPLVEC OTOOTACEL ME €AAXLOTEC amwAeleg) BOa emutpédPel ™ petadopd
OVOVEWOLUNG EVEPYELAC ATIO TNV TINYNR OTn ePLoX Omou n {Atnon sivat peydAn. Mna
napadelypa anod tig nALoBepukég povadeg tng Notiag Eupwnng os meploxeg uPnAng
{ntnong otnv Kevtpikn Eupwrn A amnd ta mapdktia aloAkd thg Bopeiov BdAaocoag yia
amoBnkevon ota udponAektpika ¢paypota tng NopPnyiag. E€umveg texvoloyieg
uropouv va Slaxelpilovrol TIC KOTOVOAWTIKEG TAOELS, va TIAPEXOUV UE gUeALEia
EVEPYELA aKOAOUBWVTOC TIG AUEOUELWOELG TNG {NTNONG KATA T SLAPKELA TNG NUEPAS
Kat va aflomoolv KoAUtepa TG OSlaBéolpueg povadeg amobrikeuong. ‘Etol
Slaodaliletal to acdalég kal otabepd evepyelokd HEAAOV TIOU QUTALTELTOL
TIPOKELUEVOU Vo amodpeuXBoUV oL KATACTPOPLKEG KALLATLKEG AAAQYEC.

To é€€umvo OikTtuo evwvel OLECTIOPUEVEG OVOVEWOLUEG TINYEG EVEPYELAG,
cupmopaywyn Kot OSlovépel TNV evépyela He E€va TIOAU amodoTikO TPOTO,
XPNOLLOTIOLWVTAC TIPONYUEVO CUOTAHATA €AEyXOU KoL €MIKOwwviag. Tautoxpova
SLOVEUEL TNV NAEKTPLKN EVEPYELX LLE €VOV TILO OLKOVOULKO TPOTO, HE XOUNAOTEPN
€VTOON EKTIOUTIWY aEPlwV TOU BepUOKNTILOU KAl OE CUVAPTNON HUE TIG AVAYKEG TWV
katavalwtwv. H palikn aflomoinon twv AMNE, péow &vog cuotnupatog €Eumvwv
SiktOwv, KAvel edikt) Tt otadlaky amoéoupon TwV TOAWV  CUMPBATIKWV
BepuonAektplkwy povadwv mapaywyns. H PeAtiotomoinon tng Staxelplong tng
EVEPYELOKNC TIPoodopag Kat {NTnong onuaivel mapdAAnAa peiwon tng mbavotntog
anwAelag ¢optiov Kal pallky HeElwon eKMounwy aepiwv. Me tnv edappoyn evog
16eatol maykooulou €Eumvou OLKTUOU, EVEPYELA TIOU TIOPAYETAL TOTLKA OO
OVOVEWOLUEG TINYEG EVEPYELAC UIMOPEL VA XpNoLUOTIONOEL TTAyKOOUIWE OmoudnToTE.
MPOKELUEVOU VA TIPOETOLUOOTOUME ylo €VOL EVEPYELAKO Hiypo HE TOAU unAd
noooota Steiobuong AME, Ba xpelootel va otpadole mpog éva dlaouvdedepévo
€€umvo biktuo.

H avaykn evowHATWwOoNG OVOVEWOLUNG €VEPYELOG ota Oiktua NAEKTPLKAG
EVEPYELOG elval évag amod toug Adyoug Tou auénuévou evdladEpovtog yla ta Eunva
Siktua. Alvetal mAéov peydAn €udoon OTO OWKOVOULKO Kal TepLBaAAovtoAoyko
odelog amo TIG «EEuTvec» emevdUOEL;, OnAadn) autéc mou OleukoAUvouv TNV
gykataotaon Twv povadwv AMNE, LELwVOUV TO KOOTOC LETAPOPAG Kal LeTaTOT{ouV TO
neplBwplo kEPSouc. H evowpdtwon Katavepunuévwy povadwyv AMNE ot éva Siktuo
oxeblaopévo yia tn petadopa centrally — generated nAektplopol cuvavtd SUCKOALEG
TOOO Of UNXAVIKO OO0 KOL OE OLKOVOULKO £minmedo, KABwWC Ol OVOVEWOLUEG TINYEC
EVEPYELOG €lval AlyOTEPO LKAVEC OTO VO TIAPAYOUV EAEYXOUEVN NAEKTPLKN EVEPYELQ.
MoAAEG dpopEc n mapaywyn ano AMNE &g cuvadel pe tn péytotn {Atnon, Aoyw EANeldng
OUVEXELOG TNC Tapoywyng omo oplopéves AME, OMwG oL OVEUOYEVVATPLEG KoL Ta
dwtoBoAtaika kat £TaL n ntnon dev KAAUTTEL TNV Tpoadopd NAeKTpLopoU. EmumAéoy,
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QV Ol OVOVEWGLUEG TINYEG Ba pumopouoav va aAAAEoUV TIG amalThoeL pUBULONG TNG
TAONG KAl CUXVOTNTAG TOU SLKTUOU O€ OXECN LE TNV KEVIPLKA TIApAywyr) EVEPYELAG.

To étunvo biktuo pmopel va Bonbnoel oto INTNUA TNG SLAKOTAG TAPOXNG
OVOVEWOLUNG EVEPYELAG, OTn PUBUION TNG TAONG KoL OUXVOTNTAC KAl OTnv
anootaBepornoinon mou MPOKUMTEL amnod TI¢ Katavepnueveg AME. Auto emttuyyavetat
pe Ttov PndLako €Aeyyo, tn xpron SLaKomTwy Kal peAE TTOU Urmopouv va ouyxpovilouv
TNV Ny wote va pnopel va cuvdebet oto Siktuo xwpig Stakomn. BEBata n acuvenela
napaywyng kot {ntnong dev Auvetal amnod éva £€umvo Siktuo, aAAd amalteital xprion
QIMOONKEVUTIKWY HECWV NAEKTPLKAG evépyelag. OL SLaoUVOPLAKEG NAEKTPLKEG
Sloouvbéoelg pépouv PeyoAUTEPN eVEPYELAK OODAAELQ KATA TNV QVATITUEN €VOC
NAEKTPLKOU cuothiuatog nmou Baciletal os AMNE, kaBwc yla tnv dla eyKOTECTNHUEVN
oYU UTIAPXOUV TIEPLOCOTEPEC €TUAOYEG Tou e€aodaAilouv TNV MOoOTNTO KOL TNV
nowdtnTta tg KaAuPng ¢ {ntnong. Na auvtd to Stacuvdepévo €€umvo Siktuo
amoteAel pia ocodotepn Alon kKoBwg eMITPEMEL TNV KAAUTEPN XPNoNn NG
EYKATEOTNUEVNG LoxUog (EREC, 2009).

2.5."E€umvol PETpNTEG

Ta €€unmva Siktua yla va elval UAOTOLCLUA QTIALTOUV TN Xpron &Eumvwy
METPNTWV (smart meters). O €Eumvog HeTPNTAG €lval pla NAEKTPOVLKH CUOCKEUN
METPNONG e SuvaTtoTnTa EMIKOWWVIAG e AAAEG OUOKEUEG. OUOLAOTIKA, LETPAEL TNV
EVEPYELQ TIOU XPNOLUOTIOLELTAL KOl OTEAVEL TIG TANPOodOopieg 0TO cUOTNUA KOl Ao eKEL
KQTOA)YOUV OTOV TIEAATN, EVNLEPWVOVTAG TOV YLA TNV EKACTOTE KATAVAAWGCH TOU Kall
TO avtiotolyo k6oTog autng. OL €Eunvol HETPNTEG £xouv Tn duvatotnta apdidpopng
emkowvwviag, Suvatotnta dnAadn, eKTOg amod Tnv anootoAr dedouévwy kat tn Andn
EVTOAWV. ATMOTEAOUV £Va OLKOVOMLKO TPOMO HETPNONG Kal TapakoAoubnong tng
KOTOVAAWONG, TIOU ETUTPEMEL TNV KAAUTEPN pUBULION TNG Mapaywync Bacllopevn os
nuepnoLo SeSopuéva MPaYUOTIKOU XPOVOU — £€OLKOVOLINGN EVEPYELOG KAL XPNUATWY,
ULKpOTEPEG eMeVOUOELG o€ SikTua SLaVOUNAG.

Ou €fumvol petpntég Ba €xouv tn SuvatotNTA VA HETPOUV AUECA TNV
KaTtavaAwon NAEKTPIKAC LoxVog Kal va Hetadidouv TIC UETPNOELS OTI( BAOELS
b6ebopévwy oto kEvTpo Slaxeiplong. O KatavoAwTtAG UMopel omoladAmoTe oTyun va
EXEL YyVwon TNG TPAYUATIKAG KATAVAAWONG NAEKTPLKAG EVEPYELAC. € OUVONKEG
aneAeuBepwUEVNC ayopas, oL eTalpleg NAEKTPLKAG eVEPYELAG Ba €xouv Tn Suvatotnta
Va ETUKOWVWVOUV HUE TOUG KATAVOAWTEG HEOW UNVUUATWY Slapéocou Tou €Eumvou
HMETPNTA KOL VA TIPOOPEPOUV UELWHEVEC XPEWOELS KAoBatwpag 1 va KAvouv
TPoodOPEC WOTE VA KATAPTLOTOUV ELOLIKA TIPOYPAUMOTO XPEWONG UE BAON TIC WPEC
KOTOVAAWONG TNG NAEKTPLKN G EVEPYELQC.

H ab&non t¢ Tiung e KoBatwpag og MepLOdoug aXUng eivat pa pEbodog
TIOU UMOPEL va PELWOEL TNV avtiotolyn {Ntnon Ue amoTéEAeoUa TEPAOTLIO OPENOC TOGO
yla ToV Topaywyo OCO0 Kol ylo TN YeVIKOTEpn ToAltiky €olkovopnong. Me tnv
QUTOMATN ovayvweLlon HETPNT, o dlaxewploty Ba eival oe B£on va yvwpilel os
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TIPOYLLOTLKO XPOVO TNV KATAVAAWGT eVEPYELAG KABE olkiag, emixeipnong, Blopnyaviog
KTA., YEYOVOG Ttou amoTteAel TepAoTio 0deA0G amo anon e€0LKOVOUNGNG OLKOVOULKWY
Kal avOpwrivwv mopwv. IAUEPA Evag UeYAAOG aplOpdg umalnAwv tng tatpiag
SLavoUnG, amooyoAeltal Le TN HETPNON TNG NAEKTPLIKAG EVEPYELOG, E(TE UE UETPNTEG,
elte pe umoBetikég mpooeyyioelg Baon otatotikwy Sedopévwy, dlopbwvovtag oe
EMOUEVOUG AOYaPLACHOUG TIG ATTOKALOELG TTOU TIOAVOV UTIAPXOUV aTtd TA TTPAY LATLKA
debopéva. Eva yeyovog mou LELWVEL TNV afLOTILOTIA TOU TTapOXoU Kal poBAnuatilet
TOUG MEAATEC WG TTPOC To UYPog Twv Aoyaplacuwy (FERC, 2008).

2.5.1.El6n LETPNTIKWV CUOTAUATWY

2.5.1.1. 2UoTHUATA UETPNTWV QUTOUATNG TPooTtéAacnc (Automated Meter
Reading - AMR)

Elval n texvoloyia tng autopatng cuAloyn ¢ Se60UEVWV KATAVAAWGONC UE OKOTIO
N peTadopd TwV SeS0UEVWY OE LA KEVTPLKN BAaon dedopévwy yla TNV TLHOAGYNON,
TNV QVTLLETWTILON TIPOPBANUATWY KoL TNV avaAuon Twv dedopévwy. H AMR texvoloyia
nepAapBavel xprion Xewpoc, To Kvnto kat to Siktuo mou Baciletal otig MAatdhOpUES
tnAedwviag (evoupuateg Kal acUpuateg), padlocuxvotntwy (RF), i petadoon péow
NG YPAUUNG LoxUog pe ta dépovta kupata (Power Line Carrier). & cUyKpLon HE TLG
AAAeG peBOdouUG emkowvwviag, n PLC texvoloyia €xel amokTnoeL peyalo evoladpépov
eneldn kapia emutAéov kalwdiwon dev eival anapaitntn yla tnv Aettoupyia tng. Eva
TIAEOVEKTN O TWV QUTOUATWY PETPNTIKWY CUCTNUATWYV Elval OTL n TLoAdynon Unopet
va PBaoiletal oe katavdAwon TPAyUaTikol XpOvou Kal OXL OE €EKTLUNOELS TIOU
Baoilovtal mponyoUUeVEG LETPNOELG I} TIPOPAETIOUEVEG KaTavaAwoelg (EEI, 2011).

2.5.1.2. ZuoTnuata mponyuEVwWY UETPNTIKWY urtodouwv (Advanced Metering
Infrastructure - AMI)

Otav avadepOUAoTE 0 cUCTHUATA TIPoNYUEVNG LETPNoNnG (AMI) evvoolpe Ta
HUETPNTIKA CUCTAMATA 2NG YEVLAC TTOU €lval TO BacLKO CUOTATIKO yla TNV dnuoupyia
TwV €EuTvwy SikTUwWV. Elval mio mponyuévng texvoAoylag amd tov mPokATtoxo Tou,
ETUTEAWVTAC TIG TILO €€EALYUEVEG AeLToUpyieg Tou elval auth tn otyun SlaBEoiued.
JUVETIWG TtaPEXEL TANPODOPLEG OXETIKA UE TN Xpnon Tng evépyelag (ZNtnon), yla Tig
ETIXELPNOELG KOWVAG WHEAELAG, VIO TOUC KOTOVAAWTEG aAAd Kal yia To i6lo diktuo. Eva
cvotnua AMI amoteAel pwa  ovyxpovn Sopnuévn mAatdpoppa  HETPNONG,
TNAETUKOWWVLWY, AOYLOUIKOU  emefepyaoio OeOO0UEVWV  KOL  QUTOUOTIOUWV.
Mpokettal yla éva ocuvOeto Kal Suvaulkd cuotnua mou Baociletal otnv anod Kowou
Aettoupyia udploTtdpevwy, BEATIWHEVWY 1 WN, KAl VEWV UTTOSOUWY OE UALKO KOl
AOYLOULKO.

Aivetal n Suvatotnta os OAa ta PEpn va AapBavouv KaAUTEPEC amodACELS yLa
pelwon Tou KOOToUC Kal TNV Tieon oto Siktuo o meplodoug alxung tng Intnong
online. Kat’ autov tov Tpomo ektog amnod tnv AMR texvoAoyla yla tTnv avayvwaon tng
NAEKTPLKAG evEpyelag, o AMI tapéxel mpooBetec SuvatoTNTEG SUVALKAG TLLOAOYNONG
O£ TIPOYMOTLKO XpOVo (real-time pricing). TEtolou eidoug SuvatdtnTeg ival n wpa TNG
xpnong (time of use) &nAadn tnv duvatotnTa TILOAOYNONG TNG NAEKTPLKAG EVEPYELAC
Slopopetik@ avaloya HE TNV wpo TtNC nuépac (critical peak pricing). Auto
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ETUTUYXAVETAL apOU ETUTPEMEL TNV POYPAUUATIOUEVN Kataypadn dedouévwy ava
15m kat TNV anootoAn dedopévwy ava wpa. H kataypadn Kot n anobrnkeuon autig
NG untepnAnBwpag dedopévwy unopel va Bonbnoet otnv e€aywyrn HOVIEAWVY yLa TNV
akplBéatepn ektipnon ¢optiou (load estimation) kat tn puBULON Tou dpopTtiou (load
control) o€ petaoxnuatioty MT/XT. 2 autr TN AOYLKI TIPAYLATOMOLOUVTOL AKOUA Ol
TLMOAOYNOELG TNG NAEKTPLKNG EVEPYELAG KOl N Sloxeiplon amoBepdtwy eVEPYELAG YL
TNV npoodopd kat tn {Atnon.

H texvoloyia tou petpntikol cuotriuato¢ AMI cupPBdAel otnv emiluon Twv
SuoAettoupylwv mou Snuloupyouvtal oto Siktuo Kata tTn xpron tou. Mapéxel oto
Slaxelploth Tou diktuou tn duvatdtnta va napakoAouBel to Siktuo oe kABe emninedo
KQTL TTOU Umopel va eTiteuxBel akopa KaAUTEPA PE TNV apdidpoun emkovwvia (two-
way communications), pwa texvoloyia mou dev umootnpilel o AMR. Kat’ autov tov
TPOTO eAEYXEL KAOE Evav Katavalwtn XT EexwpLlota Kal £XeL TN Suvatotnta va BAEMEL
TIoU akPLBWC UTIAPXEL SLaKoT) PEVUATOG, SPOUOAOYWVTAC AUECA TIG SLaSIKACLES yLa
v eniduon t¢ PAAPNG. Itn ouvéxela n Bla n emxelpnon UMoOpPEel va amavidael
autopata yla va emaAnBeVoel TV anokataotacn tng BAABNG kat thv emavacuvéeon
Tou (outage and restoring detection) kdBe evog katavoAwtn Efexwplota.
EmunpooBétwg o mapoxog NAEKTPIKAG evépyelag Umopel va avapabuilel kot va
enavanpoypopupatilel (remotely upgradeable) ava mdoa otypr) to cuoTnUA TWV
HUETPNTWV HECW EVOC UTIEPCUYXPOVOU TNAETILKOLVWVLAKOU SIKTUOU.

Ztnv (61 Aoyikn e otdxo TNV e€0LKOVOUNON EVEPYELAC N EyKaTAoTaon Twv AMI
O€ ML OlKia OUVTEAEL OTn PElwon O0TO TLWOAOYLO TOU KAaTavaAwTr. Ol KOTOVOAWTEG
uropouv va BAEmouv online avaAuTika otnv 086vn Tou UTTOAOYLOTH) TOUC TO TLHOAOYLO
NAEKTPLKAG EVEPYELOC AVOAUTIKA aAAQ Ko o€ 086vn oto omitl. MapdAAnAa €xouv tn
SuvatotnTa va eAEYXOUV TIG OLKIAKEG OUCKEVEC HECW TOU KLvNToU Toug TNAEdwvou,
Tou tablet j Tou nAektpovikou untoAoyloth (Parrondo, 2011).

2.5.1.3. ZUYKPLTIKOC TTIVOKOC XOPOKTNPLOTIKWY UETPNTIKWY CUCTNUXTWY
MapakATW TAPATIBETAL CUYKEVTPWTIKOC Tivakag mou &eixvel KaAUTeEpaA TN

Sladpopa avapeca oe AMR, AMI aAAd kol CUVOALKA TOU OUOCTAUOTOC €EUTVNG
METPNONG OE OXEON LE TO CUMPBATLKO TTIOU XPNOLUOTIOLELTAL ONUEPQL.
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Mivakag 2: SUYKPLTIKOC TTIVAKOG XUPAKTNPLOTIKWY UETPNTIKWY ouotnuatwyV (Parrondo, 2011)
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On-demand reads
Programmable load

intervals

Time of Use
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Demand response

Integrated disconnect
switch

Power Quality data

Remote programmable

ASAN AN AN A4S

Remotely upgradeable

TéNog, He TNV MAPodo TOUAAXLOTOV SeKATEVTE ETWV EEEALENG £XEL BYEL TO CUUMEPACUA
OTL Ta SOULKA oTolyEla evog ouotnpatog AMI cuykpotouvtat amod TiG e€N¢ Texvoloyliec.

Ol cUOKEUEG €EUTIVNG LETPNONG (smart meters)

Owtaka Siktua emkovwviwy (local area networks)

Ytabpoi ouykévipwong Ssdopévwy (data concentrators)

AlKTU O ETUKOWWVLIWY LEYAANG eUPEAeLag (wide area networks)

Juotnuo Keviplkig Staxeiplong dedopévwy (meter data management system)
AELTOUPYLKEG BUPEC SLacUvOeoN( e TIPONYUEVEC edaployEC (operational gateways)

2.6. Op£AN Ao TNV EYKATAOTOON EEUNMVWV LETPNTWV
Ta od€An ToOU OVOHEVOVTOL QO TNV EYKATACTAON £EUNMVWV HETPNTWV £lval
oA\, adopolV OAoug Toug Topelc tng ayopd¢ HE kot emnpedlouv €upeca TO
KOWVWVIKO oUVOAO. Ta KuplOTEpPA amod auTd avaAllovTol OTH CUVEXELQ.

2.6.1. OdEAn yla Toug KATOVOAWTEG

s EvnuUEpwaon O€ MPAYUATIKO XPOVO
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O €€unvol petpntég mpoodEpouv oToug KatavoAwtég HE tn duvatotnta va
yvwpilouv TNV mpayuatiki KatavaAwon toug kabwg eival oe B€on va mapExouv
akplBeic mAnpodopleg o mpayuaTiko xpovo (real time metering). 2 avtiBeon pe tnv
naAalotePn avaAoylkn texvoloyia PETPNoNG, ol €€umvol LETPNTEG lval Yndlaka
OUCTAMOTA TIOU Mmopouv va petadibouv meplodika (ouvnBwg ava 15min)
nAnpodopieg katavaAwong oe KATAAANAeg mAatdOpueg emikowvwviag (monitor
OUOKEUNG, 000vn oUCTAMATOC OLKLAKNAG Slaxelplong evépyelag, oBovn umoloyloth,
edappoyn o smartphone). Autég ol mMAatdOpUeG MapouacLlalouv o€ €va SLadpaoTIKO
KO TteplBaiov, ypadnpoata pe Tn péon katavailwon HE kal To KOOToG AUTAG, TIG
TUOAVEG EKTIOUTTEG PUTIWV KOLL TLG TIOALTLKEG KOTOVAAWONC. EMOUEVWC, OL KATAVAAWTEC
HE SwaBétouv tnv mMANpn emomteia TOU evepyelakoU TOug TPodid, oAAd kal TN
Suvatotnta petaBoAng tou. Méow tng Slapkoug MAnpodopnong Kal HE XPnon
KOTAAANAWVY UTTIOAOYLOTIKWY €pyaAeiwy, oL koatavaAwteég Ba eival oe Béon va
HELWOOUV TO EVEPYELOKO TOUG ATMOTUTIWHAL.

< Auvatotnta au@ibpounc Entkolvwvioc

ExTO¢ amd tnv mMpaypoTonoincn UETPAOEWY Kal TNV armootoAr dedouévwy, ot
€€unvol petpntég Slabgtouv Kal tn duvatotnta ARYPng mMANPodopLwV/EVIOAWV Kot
amoTeAOUV TNV MUAN €MIKOWVWVIOC KatavaAwtwyv HE pe toug mpounBeutég HE. Kabe
KOTOVOAWTAC UIMOPEL VO EVNUEPWVETAL OE TIPAYHOTIKO XpOVO amd Tov popunBeutn
TOU yla TNV TN Xp€wong tTn¢ kWh, yia evdexopeveg mpoodopEG Kol EKMTTWOELS, yLa
BEpata aodAalelag (EKTakTeg SLAKOMEC MAPOXNG). AVTiOTOLXQ, KAl O KOTOVOAWTAG
elval oe B€on va eMIKOWWVEL Ye TOV POoUNOeuTH, AmMooTéANOVTOG TI.X. OLTNOELG,
TIAPATIOVQ, EPWTHOELC.

< Avvarotnta Anyng evtoAwv

O €€umvog PeTpNTAC Umopel pEow tNG MAaTPOpUaG eTKOoVwviag va AdBeL Kot
anoBnkeloel evtoAés. Kabe katavoAwtig HE, 6nAadn, oOxL povo yvwpilel to
EVEPYELOKO TOU TIPOdiA, aAAd pmopel va HeETABAAEL, v TIPOYPAUMOTIOEL Kol va
KaTeUBUVEL TNV Katavalwaon mpo¢ To cuudépov Tou. Mmopel, yla mapadelypa, va
TIPOYPOAUHUOTIOEL TIC OUOKEUEG TOU (TLX. TIAUVTINPLO, KALUOTIOTIKA, E€YKATAOTOON
$OpTIONC NAEKTPIKOU QUTOKLVATOU) Vol AELITOUPYOUV OLKOVOULKA HETABETOVTAG TNV
katavalwon HE og mepldodoug xapunAng ntnong. Auth n duvatotnta eival Kpiowun os
ouvOnkec ameAeuBepwpévng ayopdg, Omou ol mpounBeutég HE mpoodépouv
EUEAIKTEC SL0SIKAOIEG TILOAOYNONG TIOPOUOLEG LE TO LOXUOV VUXTEPLVO TLUOAOYLO,
OAAQ e TV pooBetn Suvatotnta Suvapkng LETABOANG.

< Auvatotnta armoUaKpUOUEVNG EKKIVnonc kat Stakorrc tn¢ ouvdéeon Ue to HA

O KOTOVOAWTAG UMOpPel KOTd BOUANGCN va €VEPYOTOLEL 1) ATIEVEPYOTIOLEL TN
ouvdeon, T0o0 yla Aoyoucg acdpAaAeLag 000 Kal yia Adyou¢ e€otkovopunaong HE.

¢ EukoAOtepn petabBaon oe aAdo npoundevtrn HE
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Me Ttoug €EUTIVOUG UETPNTEC TAPEXETAL N SuUVOTOTNTA OTOUG XPrOTEG va
oAAalouv TAPOXO, HE TAPOMOLEC OSladSIKAOIEC ONMWG OUTEG TNG TOPOXNG
TNAETUKOLVWVLOKWY UTINPECLWY. AuTO Ba cupBAAeL amodaoLOTIKA OTNV EVIOXUGON TOU
QVTAYWVIOUOU UETAEU TwV MPopnBeuTwy, Apa Kol oTn MeyLloTomnoinon tou odpEéAoug
yla Toug KatavoAwteg HE.

 Alafsoudtnta MPONYUEVWY  TILUOAOYLAKWY TOAMTIKWY €K WUEPOUC TWV
npounVevtwv HE

Katd mpwtov, katapyeital n kat ektipnon xpéwon tng HE. MéxpL twpa, n
XpEwon yivetal yla tnv HE mou mibavotata €xel katavalwOel og éva Siunvo péxpL o
KATAUETPNTAC TOU TtapOXoU va Poodlopioet Tnv akpPn katavalwaon. O VEoG TPOMOG
TLHOAOYNnoNnG eni mpaypatomnolBeiocag katavaAwong HE Ba mpoodépeL tnv eveAi&ia kat
TIG TPoopopEC ou TipoavadEpOnkav. EMUTAEov, oTa MPOTUTA TNE TNAETILKOLVWVLAKNG
ayopadg Ba dlatiBevral kal mpomAnpwpéva poypappata mouv Ba kablotouv duvatn
TNV MPOTANPWHEVN KatavaAwon HE pe glaylotomnolnon twv Maylwv Xpewoswyv. O
KatavoAwTtn g Ba yvwpilel tnv HE ou XL KATAVOAWOEL KOLL LUTAV TTOU TOU OTTOUEVEL.
AUTOC 0 TpOTOG XpEwong Ba gival 8Laitepa xprHoLog o eEOXIKEC KATOLKLEG.

 Auvvatotnta BeAtiwonc tn¢ moLOTNTHG TOU NAEKTPLKOU PEUUATOC

OL £€umvol PETPNTEG EVOWHATWVOUV SLATAELELG TIOU ETUTPETIOUV TOV QLUTOUATO
€Aeyxo Kal TN BeATIWON TWV XOPAKTNPLOTIKWY TOU NAEKTPLKOU pevpaTOC. MapExouv
Aewtoupyieg e€opdAuvong TnG TAong/ouxvoTNTAS KoL TPooTaciag amod UMEPTACELG Kall
UTIEPEVTAOELG.

% JuuBoAn otnv avénon tng Sieicbuong Siteomapugvng noapaywync HE oto
Siktuo uiac olkiac n ptac emniyeipnong

Me toug €EuTvoug HETPNTEC YIVETOL EUKOAOTEPN N EVOWUATWON MUIKPWV
povadwv mapaywyn¢ HE, omw¢ ta ¢wTtofoAtaikd CuoTAUATA KOl Ol HLKPEG
OVELOYEVVNTPLEG, OE €VA EVLOLO EVEPYELOKO CUOTNUA ULKPNG KALMOKAG. 2TO cUoThua
auto Ba puBuiletal n katavalwon, n mapaywyn ano AME, n amoBrikeuon Kal n
QVAKTNON €VEPYELOG amd péoa amobnkeuong (NAEKTPKO autokivnto, cuotolxia
OUCOWPEUTWY), KOTA BEATLOTO TPOTIO WC TPOC OPEAOG TOU KATAVAAWTH.

2.6.2. Od€An yla toug mpopnBeutég HE
% Evnuépwon O€ MPAYUATIKO XpOVO
O €fumvog peTpNTAG amootéAAel Tmeplodikd (ouvAbwg ava 15 min)
kpurttoypadnuéva dedopéva yla tnv katavalwon HE oe e€ouclodotnuéva Kévipa
Aetoupylag, mapéxovrag otov mpounBeuty HE tn duvatotnta va yvwpilel oe

TIPAYHLATLIKO XpOVO To $popTio Tou Sdiktuou mou Staxelpiletal.

* MNapaywyn Ynelakwv Sedoucvwv
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OL €fumvol petpntég mapayouv Yndlaka &edopéva TOU UMOPOUV va
anoBnkeutoly, va petadoBolv pe aflomiotia kal aodpalela, va avoktnBouv, va
UTIOOTOUV enetepyania Kal avaAuon MoAWY eMUTESWV. AUTA TA XAPAKTNPLOTIKA TWV
Pnolakwv SeSopévwy KaBLoToUV eDLKTH TNV EPapOY TIOALTLKWY AVTATIOKPLONG OTN
ntnon (Demand Response) kat dlaxeipiong tou ¢optiouv (Load Management). Ot
npounOeutég HE pmopel va Snuioupyrioouv BAcelg Se50UEVWVY Kal HE KATAAANAOUG
aAyoplBuoug enetepyaociag tng mAnpodopiag va amoktrioouv T duvardtnta
agLomotng mPOPAedNC TwV avaykwV TwV TEAATWY TOUG, TO0Oo BpaxunpodBeoua 600
KOl LAKpOTIPOBECUA, KAL VOl AyOPAOEL TOL avTioToLya anattovpeva peyedn HE mou Ba
anattnBouv, pe LkavomownTikr akpifeta. O MeEPLOPLOUOS TOU EMUTAEOV KOOTOUG AOYW
¢ okplBéotepng ektipnong tng Intnong HE €xel AQUeEcOo QVTIKTUTIO KoL OTNV
TLoAOynon tng HE mpog Toug KATavoAWTEG.

< Aupidpoun enkovwvio

Onwcg £xeL Ndn avadepbel, 0 €Eumvoc LETPNTNC AmOTEAEL TNV TTUAN ETUKOLVWVLOG
Tou mMpounBeuty Kot tou KatavaAwtr. O mMpounBeuTAg evnuepwvel €Ml Bepdtwy
TiHoAoyiou, VEwV PoidvTwy, mTPoodopwV Kal aohAAELOC Kot SEXETAL TNV AVTLOTOLKN
avadpaon Tou KATaVaAWTH.

«» Tivetat e@ikth n evelAiéia otnv TiLOAGYNON Kat n MPoOoWopa VEWV TPoiovtwv
OTOUG TTEAXTEC

OL mpounBeutég amoktouv tn duvatotnta va MPoodEPouV EEATOMLKEUUEVA
TPOIOVTA TIOU QVTATOKPIVOVTOL OTLG KATAVOAWTIKEG OVAYKEG KOl OUVNOELEC TwV
KOTOVOAWTWY KAl va  amolnuiwvovial dpeca. H aueon mAnpwpn g
KOTOVAALOKOEVNG EVEPYELAG ATIO TOUC TTEAATEG TPOOhEPEL TNV avayKaia pevotoTnTA
OTOUG TIPOUNBEUTEG WOTE va PN xpelaletal va katadelyouv o SAVELOUO yla TV
npounBeta HE amd tnv xovépeumoplky ayopd. H amodotikdtepn xprnion Ttwv
kedpalaiwv kat n anoduyn TANPWUAG TOKWV SAVELCUOU EK LEPOUG TWV MPOUNBeUTWV
EXEL WC AUECO ATIOTEAECUA TN MEWON TWV TILWV YLO TOV TEAIKO KATOVAAWTH).

«» Anouakpuduévn ekkivnon kat Stakormi the ouvSeang

Méow TwV EEUMVWV LETPNTWY TTAPEXETAL N SuvATOTNTA OTOV TTAPOXO VOl EKKLVEL
Kol va SLOKOTTEL TNV Ttapoxn yla Adyoucg aodAaAELag Kal mpootaciag tou SIktuou Tou
katavaAwtr. EmutAéov, oe MEPUTTWOELS UN TAPNONG TWV UTIOXPEWOEWV €K HEPOUC
Kamolou, punopet va StakoP et apéowd tnv mapoxn HE aAAd kot va TV omoKATaoTAOEL
Taylota, epocov SieuBetnBoLV oL petal touc dladopEc.

«» EyKaupoc eVTOMIOUOC KoL EMEUBAON O MEPIMTWON KAOTG
2TIC TIEPUTTWOELG OTIOU Ol UETPNOELS TTOU CUAAEYOVTAL ATTO TOUG HETPNTEG TWV
katavalwtwv HE PBplokovtal oe avavrtiotolyio pe TIG evOelelg Twv HETPNTWV

TIAPEXOHUEVNG EVEPYELOG TOU AA, o mpopnBeutng HE €xeL tn Suvatdtnta va eviomicel
evdexopevn khomn HE kat va StakoP el apéowe TNV mapoxn.
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% Eéadewn tne Sdarmavnc tng cuuBatikic Stadikaoioc katauétpnong HE

Me TNV €yKATAOTAON TWV EEUTIVWV HETPNTWY, O OUPPATIKOG TPOTOG
KaTapéTpnong tng katavalwbeioag HE and umaAARAoug Tou Mapoxou Kotapyeitadl.
MapaAAnAa, efaleidovtal KoL oL MEPUTTWOEL avBpwrmivou AdBou¢ katd Tnv
kataypadn mou odnyouv o€ AavOAOUEVEG XPEWOELG KAL TIPOKAAOUV TIPOBANUATA OTLC
OXEOELG METOEL TTPOUNBEVUTWY KOl KATOVAAWTWV.

2.6.3. Od€An yla to Slaxelplotr) Tou AKTUOU ALAVOUNG
** BeAtiwon moldtntac peUUATOC

O SLOXEPLOTAG TOU CUOTNHATOG CUAAEYOVTOG QO TOUG £EUTIVOUG UETPNTEG
TANPodOopILEC yLla TNV TTOLOTNTA TOU PEUPOTOC TTOU TIPOOdEPEL, Kal o€ cuvOUAOUO e
TIC UETPNOELG ATIO TIC AANEG PETPNTIKEG SLOTALELC TTOU Elval EYKATEOTNUEVEC OTO
Siktuo, pumopel va evnuepwOel, va evtomiosl Kot va eMEUPEL AUECA OTA ONUELA TOU
SKtUou Tou avtpeTwri{ouv MPOPBARUATA WG TPOG TNV TACN KAl TN CUXVOTNTO TOU
NAEKTPLIKOU PEVATOC (TL.X. a6 odpalpata ) amno xprnon Blopnxoavikol e€omAtopou). O
SLOXELPLOTAG TOU CUOTHMOTOG €XEL, €miong, tn Sduvatdtnta va B€oel oe Asttoupyia
dlatagelg eEouAAUVONG KATA ECTIOOUEVO TPOTIO HE Apeoa amoteAéopata. Kat’ autov
Tov TpOmo, amodelyel TOAVEG amolNUIWOEL OE TEAATEC Yyl KaATaotpoodn
UNXOVNUATWY Kol EEOTALOUOU.

 [poAnyYin ocpaAuatwy Kot SLHKOTTWY N AUECH ATTOKATAOTHO!) TOUG

AwaBétovtag tn duvatdtnta dpeong mMAnpodopnonc o SLAXELPLOTHC UIMOpPEL va
nipoAapBavel opaAparta, SLaKomEG Kal Kataotpodég e€omAlopou. ItV mepimtwon
omou TeAlkwg uttapéouv PAAPEG, EMITAXUVETAL O EVIOTIOUOG KOL N OMOKOTAOTOON
TOUC.

2.6.4. O¢EAN yLa TO KOWVWVLKO GUVOAO

210 onuelo autod mpémel va avadepBel OTL oL €EumMvol HETPNTEC OMOTEAOUV
BepeAlwdn epyaleia yia tnv vAomoinon tou E€umvou Alktuou HAektplkng Evépyelag
(Smart Grid). AuTO €xeL WG OMOPPOLA TNV EPUECT CUUBOAN TWV EEUNMVWV HLETPNTWV OTA
akoAoubBa onuavtika odpéAn mou Ba mpokvPouv and tnv vAomoinon tou £€umvou
SlKtuou.

» Znuavtikn eéolkovounon evépyetag AOoyw ¢ BeATiwong TG KATOVAAWTIKAG
OUUTEPLPOPAC TWV KATOVAAWTWY (OTIWG EMLBERALWVETOL ATIO TA LEXPL CHUEPQ
otolxela amod tnv epappoyn oe AAAEG XwPEG, Kuplwg otig HMNA).

< Eéouaduvon tng KoumuAng poptiou ToU OUCTHUATOC

Onw¢ avadépbnke mponyoupévwg, n e€aywyn kat gUKoAn Staxeiplon kot
enefepyacia Twv mAnpodoplwv katavalwong HE mapéxel tn dSuvatdtnta epapoyng
TIOALTIKWV avtamnokplong otn {ntnon (DR) og peyaAn kAlpaka. Qg ek Toutou, Aoumov,
koOlotatal ekt n petdBson HEPouC TNG Katavalwong HE oe meplodoug
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XapnAotepng {ntnong (load shifting) kat n e€opudAuvon Twv HEYAAOU KOOTOUG QLY LWV
NG KAaUmuUAng ¢optiov (peak shaving) . Xe ouvbuaocud pe tnv €€olkovounon HE,
ETUTUYXAVETAL PElWON TNEG AVAYKNG YLa EMEVOUOELG O€ VEEG HOoVASEC Ttapaywyng HE
KOl OE EMEKTACELG TOU CUCTAHATOG HETAdOPAC Kal Slavoung yla va avtaneéEABouy
otn {ATNON AXUAG.

* Melwon Twv eKMoUnwy agpiwv punwv

AlaBgtovtag mAnpodOpnon O TPAYMOTIKO XPOVO, €Aa)XLOTOTMOLOUVIAL N
napaywyn nAeovalovoag HE kat oL anwAeleg petadopag Ko SLavVounG, Ko augavetal
n Sieiobuon twv AMNE otnv napaywyn HE. To aueco amotéAeopa eivol PELWUEVEG
EKTIOUTIEG PUTIWV OTNV aTHOOdaLpa ATt TG OEPULKEG LOVASEC.

«» EUKOAOTEPN EQaPLUOYN KOLVWVIKNG TTOALTIKAG

Me tnv eykataotaon £EUMVWY UETPNTWY SLEUKOAUVOVTAL KAl EMLTAXUVOVTAL Ol
Sladikaoleg epapuoyng KOWWVIKNAG TIOALTIKNG o€ euntaBeic opddeg tou mMAnBucuoU.
Mo TapASEeLYUa, oV KATIOLOG KATAVOAWTHG EXEL AUENUEVEC AVAYKEG O EVEPYELX AOYW
aocBévelag pmopel apeca va erudotnBel kal va cuvapel 8k cupdwvia pe Tov
napoyo (EU, 2012).
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3. Awaxeipion {Ntnong (Demand Side Management)

3.1. Oplopog

H évvola tn¢g Alaxeipiong Zntnong DSM mpoékuPe amd tnv avaykn yla tnhv
OlevBétnon mMOAwWV INTNUATWY OTOV TOMEA TNG NAEKTPLKAG EVEPYELAG OTIG
QVOTTTUYHEVEG KOL TLG OVATTTUOOOMEVEG XWPeG. H paydaia avénon tng TAtnong
NAEKTPLKAG eVEPYELAC, N Helwon TNG SLABECIUOTNTAC TWV CUUBATIKWY KAUGLUWY, N
ofeBalotnNTa TWV TIHWV TWV ELCAYOUEVWV KAUCIHwV OAAG Kal n emidpaon twv
OUMBATIKWYV pOVASWVY Tapaywyng oto TePLBAAAOV, KATECTNOOV TNV £Vvolo TNG
Alaxeiplong tng ZATnong tng NAEKTPLKNC evépyelag, Demand Side Management (DSM),
peilovog onuaoiag otov OAOKANPWHEVO OXESLAOUO EVOC EVEPYELAKOU CUCTAKATOG. TO
DSM Ba pumopouoe va opLoTeEL WG £val CUVOAO OTPATNYLKWY TIOU XPNOLUOTIOLoUVTaL,
KUPLWG OE OVTAYWVLOTIKEG OYOPEC NAEKTPLKIG EVEPYELAG, ATIO TOUG KATAVOAWTEC WOTE
va cUUBAANOUY 0TNV AohAAELD TOU CUOTILATOG, VAL £XOUV OLKOVOULKA 0EAN oo TNV
edappoyrn Tou aAAA Kal va GUVELCHEPOUV OTNV AVILUETWTILON TN EMBAPUVONG TOU
duaoikov meptBallovtog (Tan, 2007). To DSM, Aoutdv, amookomel otn cuvepyacia
TWV ETIUXELPNOEWV NAEKTPLOMOU KOl TWV KOTAVOAWTWY UE OTOXO TOV EAEYXO KL TN
pelwon tg nAektplkng {ntnong mpog o0delog SIKO TOug, TNG KOWWVIAG Kol Tou
neptBaiiovtog.

KaBwcg n nAektpikn {ntnon petofAarAetal KaBnUeEPLVA Kal EMOXLAKA KAl ElvolL O€
peyalo BaBuod ave€EAeyktn, n EYKATECTNUEVN SUVAULKOTNTA TTapaywyng Ba mpemnel
va elval og B€on va avtamokplBei oto péyloto TG {ntnong mou Ba mapouoiaotel. O
MECOG OpOC OUWG TNE {ATNONG KATA TN SLAPKELX TOU XPOVOU £ival apKETA XAUNAOTEPOC
QIO TNV EYKATECTNMEVN LOXVU TOU CUCTAMOTOC. AUTOG O OXETIKA XOLNAOG CUVTEAEOTNG
xpnotwuornoinong 8ivel To €vauopa yla TNV EVOWUATWON otpatnylkwv DSM oe
kaOnuepvr) Baon. To DSM pmopel va GUUBAAAEL OTNV HETATOTLON TOoU $OopPTiou O
TIEPLOSOUC EKTOC ALYUAG, VO LELWOEL TNV AVAYKN YLl VEX TTOpaywyn Kal va BeEATIWoEeL
TNV QMOTEAEGUATIKOTNTA TNG UDLOTALEVNG TTAPAYWYNG.

H edapuoyn kat n avamtuén twv mpoypapupdatwyv DSM otnpiletal kat otnv
e€ENEN Twv TEXvoloywwv TAnpodopiag kot emkowwviag, Information and
Communications technology (ICT), kaBwg emiong kat otnv avantuén twv £Eunvwv
Siktowv (Smart Grids). OL TeXVOAOYyleG QUTEC EMITPEMOUV TN OCUUUETOXN TWV
katavalwtwv otn Staxeipion tou ¢optiou aAAd kot tn StadopeTikn TLLOAOYNON TG
NAEKTPLKAG evEpyelac. H StadopeTikn TILOAOYNOoN avaloya LE TN XPOVIKA mepiodo N
TO KOOTOC TapOywynG EVEPYELAG KoL n avaykn amoppupng doptiou, kabiotd
amapaitntn tTnv auénUEVN CUUUETOXN TWV KATAVOAWTWY LECW OLUTOUATOTOLNHEVNG
N XELPOKIVNTNG amoOKpLoNG Kal EMIKOWVWVIAC LE TOV SLaXELPLOTA Tou cuotipatog. Ot
€EuTVOL UETPNTEC EMITPEMOUV wplaia avayvwon HETpnong, avatpododotnon
TANpodopLwV o€ TTEAATEC PECW 000OVNG, OUTOUATOTOLNUEVO AECO EAeyxo doptiou
Kal apdidpopn emkowwvia.
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Ouolaotikd to DSM eivat évag yevikog 0pog ou neplhapBavel Ta LETpa ou Ba
oLUBAAoLV OTN Pelwaon TNG KATAVAAWONG NAEKTPLKAG EVEPYELAG KOTA TN SLAPKELA TWV
WPWV ALYMNG TNG NUEPAC, XwpIC anapaitnta va neplopiletal oe auTEG, otav SnAadn
n NTnon NAEKTPLKNG EVEPYELAG Elvat UPNAR KAl TO OPLOKO KOOTOG apoxn TNG €ival
eniong vPnAod (Faruqui et al, 2011). H Swaxeiplon {ntnong nepthapPBavel Sladopeg
TEXVIKEG Yyl TN TPOTMOMoinon NG KOUmUANG ¢optiov Twv KatavoAwtwv. H
Slapdpdwon plog mo emninedng kaumuAng ¢optiou Ba emipépel BeAtiwon TG
aflomniotiag Tou diktuou. OL Baoikol a€oveg tou DSM eival:

% Anokpion lntnong, Demand Response (DR) / Awaxeipion @oprtiou, Load
Management (LM) mou amookomel otnv pelwon tn¢ {NTNoNG KATA TLG OLXUES
TOU ouoThpatog. Mpokettal SnAadn yia mpoypappota mou dnutoupyndnkav
WOTE va MapEXOUV KivnTpa Helwong tng {NTNoNG yla kPO XPOVIKO Slactnua
otn SLApKELa pLag HEPAG KUplwg OTav To cloTnUA ival UTEEpPOPTWHEVO.

% Evepyelakn amobotikotnta, Energy Efficiency (EE) mou amookomel otnv
pelwon tg ouvoAkng ZNtnong evépyelag. Apopouv TPOoyPAUUATA TTAPOXAG
KLVATPWV yLat Heiwon TNG {NTOUEVNG EVEPYELOC OE OAN TNV SLAPKEL TOU £TOUG
(Faruqui, 2010)

H petafoAr tng kapmuAng poptiou Unmopel va YIveEL e Evav 1) KAL TIEPLOCOTEPOUC
TPOMOUG TIOU TIAPOUGLATIOVTAL OTO TAPOKATW OXESLAYPOLLLOL:

3 r'y
Peak ———;——— Valley
Clipping Filling
M) (LM)
A A
Energy
Lpgd - Efficiency
Shifting (EE)
(LM)
& A
Electrification| Flexible Load
Shape
>

lpapnua 7: Tpormot uetaBoAng tng kaumuAng @optiou (CRA, 2005)
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Mo ouyKeKPLUEVQL:

e Peak Clipping: Meiwon t™¢ {NTnong o€ MeEPLOSOUG QLY G OTTOKOTITOVTAG TNV.

e Valley Filling: Abénon katavalwong os meplddoug xapunAng {Atnong Ue okomo
TN BeAtiwon tou cuvteleot GoOPTIOU TOU CUOTHUATOGC.

e Load Shifting: Meiwon tng {Atnong oe meplddoug axung Letatomnilovrag tnv
WOTE va UTIApEEL TauToxpovn avénon os meplodouc xapunAng {ntnonc.

e Energy Efficiency: Melwon tng ouvoAkng Intnong efaltiog evepyeloka
anodoTikoTEpoU e€0MALOMOU oe BaBog xpovou.

e Electrification: O e€nAektplopdg mepAapBAvel TNV avamtuén tng xpnong tng
NAEKTPLIKAG EVEPYELAC WOTE va €MITEVXOOUV KL AAAOL QVTIKELWMEVIKOL OTOXOL
OTWG N OLKOVOMLKN avamtuén. AnAadn, cupnep\apBAvVEL TNV aVATTTUEN TNG
QYOpPAG KAL TOU 0pLlOUOU KATOVAAWTWV.

e Flexible Load Shape: EueAiia ¢optiou pe okOmO TNV AUEON OVTATIOKPLON
avaloyo PE TNV OELOTLOTIA TOU CUCTAMATOG KABE OTLyWN, KATL TIOU €lval
SUoKoAO va eTteLXOEL.

H Staxeiplon {ntnong anookoret otn BEATiotn Staxeiplon Twv popTiwv yla Tnv
emitevén 000 to duvaTOv OHAAOTEPNG KOUTUANG {Atnong. Kabwg oe meplodoug
uPnAng ZAtnong kahovvtat va BonBricouv povadeg pe vPnAd KOGOTOG TapaAywyng,
UTTAPXEL N OVAYKN yla HElwon Ttwv alypwv {ATnong NAEKTPLKAG EVEPYELAC. XTO
TIAPOKATW oxedlaypappa avrikatontpiletal n aAayr mou emidp€pouv ta pétpa DSM
otn Baowkn kaumnuAn (baseline) wote va umapéel peiwon atypwv. Ot péBodol Peak
limiting, load shifting kat Peak shedding avrikouv otn katnyopio NG amokpLong
Zatnong (DR).To Peak limiting amookomel otnv amoppwpn d¢optiou, otav T
npokaBoplopéva oOpla IAtnong Mpokeltal va Efemepaoctolv. Ta doptia autd
amokaBiotavral otav n {ntnon mA£ov elvol apKetd pelwpévn. To load shifting
petatomnilel ta NAekTplka doptia amod TIg Kploleg meplodoug oe MePLOSOUC XAUNANC
ntnonc. To Peak Shedding opiletal w¢ Suvapikn andppun ¢optio mou cuvABwG
yivetal péow auvtopatomnotnuévwy eAéyxwv (Kiliccote, 2005 & 2006).
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Load Shapes for Load Reduciton Terminology

—=— Energy EMckanct
+— Easaline

— = Diemand Limiting

—&— Demand Shedding

= = = DCemand Shifing

Losd

2 3 4 5 6 7T B 9% 10 11 12 13 14 15 16 17 1B 19 20 2 22 3 24
Time of Day

Tpapnua 8: Mapadelypata KaUmuAwy @optiou e Stapopes TexVIKES ueiwang tou (Kiliccote, 2005)

Elval ¢pavepo OtL n evepyelakr) amodoTIKOTNTA ATOCKOTIEL OTN MOVIUN HElwoN
NG OUVOALKNAG Xpnotuomoloupevng evépyelag (kWh) evw n amokpion {Atnong otn
T(POCWPLVN MELWON TWV ALYUWV TOU CUCTHHUATOG

Ma TNV eEVOWUATWON TWV TMPOoYypaUUdtwy tou DSM, kal Kat' eméKTtaon Tng
METAPBOANG TNG KAUMUANG doptiou, eival amapaitntn n  avapopdwon NG
TLLOAOYLOKNG TIOALTIKNAG TWV KatavaAwtwv. H nAekTplk evépyela amotelel €va
TIEMEPACUEVO SNUOCLo ayabo kat yU' auto to AOyo n TLUA TNG MPEMEL va puBuiletal
Bdon Twv MPOAYUOTIKWY AVOYKWYV TwWV KATAVAAWTWY AAAAQ KAl TOU TIPAYUATLKOU
KOOTOUG Tapaywyng tng. Emopévweg o oxedlaouodg tou tipoloyiou odeilel va Sivel
KLvnTpa OTOV KOTOVAAWTK), OLKOVOULKA KOL [N, WOTE va Jetatornilel tn {tnon tou o€
TIEPLOSOUC XaUNAOU KOGTOUC TOPAYWYNG I KOL TN OUVOALKN LELWOT) TNC.

2TO MOPAKATW oxNua daivovral ta pépn mou anapti{ovv To DSM.

-43 -



ATAXEIPHEIH THZI HAEKTPIKHE
ZHTHEHE

ANOKPIZH THE ZHTHEHE ENEPIEIAKH ANOAOEH

l }

TYNOY TYNOY MH
EMNEINONTOZ ENEIMONTOZE
ZHMATOZXE FTHMATOE
AYNAMIKH
TIMOAOTHEH
ASIOMIZTIA OIKONOMIKD
l TOU
AHMOMNPATHEH cpp
GOPTIOY ATE
IEXYE ESEAPEIA
EMEZOX
EAETXOZ
GOPTIOY
“E =L -EZTPEDOMENH
ELEMALE E®EAPEIA
HERTIE -MH ETPE®OMENH
-ATAKONTOMEMH Eme
L] -PYEMIZTIKO
=gny MAAIZIO
CPP

lpapnua 9: Suotatikd uépn tou DSM (Mavanakibng k.a., 2012)

Jupdwva pe to Yrmoupyeio Evépyelag twv HMA, n Amokplon tng ZAtnong
(Demand Response, DR) avadépetal oe aA\ayEg otn XprAon TOU NAEKTPLOMOU TWV
KATOVAAWTWV arod tn ouvnon AeLtoupyila TOUG ATTOKPLVOUEVOL OTLG AAAOYEC TWV TLLWV
TOU NAEKTPLOPOU OvA XPOVIKA TEPLodO, 1 XPNHUOTIKA Kivntpa oxedSlacuéva va
ETAYOUV WULKPOTEPN XPNON TOU NAEKTPLOUOU Ot TEPLOSOUC UPYNAWV TLUWV OTNV
XovOpeUTopLkr) ayopd f otav amelleital n aflomiotia tou cuotiuatog. To DR
Slakpivetal og yeyovota Tunou Emeiyovtog Zripatog (Event Based) kat og Tumou Mn
Enelyovtog Zrpatog (Non-Event Based). Ztnv 1" katnyopia avikouv ta mpoypappata
DR mou €xouv Tn SuvatoTnTa VO QVIATOKPIVOVTOL OE ETMElyovia yeyovota TOU
oxetilovtal PE TNV a&LOMLoTIO TOU CUOTAATOG /KAl OE YEYOVOTA TIOU OXETI{OVTAL UE
pelwon TG ayung Tou doptiou. Ztnv 2" Katnyopia avikouv mpoypdupata mov Sev
avadEpovtal amopaALTATWE OE EMEYOVOEC KATAOTAOELS TOU Siktuou (AEIC, 2009).
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3.1.1. Baolkég texVikéG Tou DSM mou €xouv epapuooTeL.

H 18éa tng Slaxeipiong tng Intnong &ev eilval kawvoupylo Kol PaoLKES
TEXVOAOYLEC yla TNV edapuoyn ¢ €xouv avamntuyxBel. KAmoleg amod TG KUPLOTEPES
TEXVLKEG TIOU €X0UV 6N ebapUooTEL avadEpovTal MAPAKATW:

o Nuytepwvny nAektpikn Jépuavon: Asdopévou oOtL oL otabuoi Baong €xouv
XAUNAOTEPO KOOTOC TapaywynG NAEKTPLKAG EVEPYELAG, N VUXTEPLVA NAEKTPLKNA
Bépuavon €xel epappootel o TOAEC XWPEC. H TEXVIKA QUTH ETUTUYXAVEL LA
TILO LOOPPOTINUEVN XPAON TOU NAEKTPLOMOU KATA TNV SLAPKELX TNG NUEPAC,
adou to auénuévo poptio TNG NAEKTPLKNAC BEPUAVONG LETATOTI(ETAL OE WPEG
XOUNAAG gATnong.

o Aueocog EAeyxoc @optiou: OLKLOKA TIPOYPAUHOTA YO AUECO EAEYXO POPTIWV
edpapudlovtal 0€ CUCKEUEC TIOU UMOPOUV VO OTAUOTOUV TNV AELTOUPYIA TOUG
0€ OUVTOMO XPOVLIKO SLaoTnua, Omwe ivat Ta KALLOTIOTIKA, oL Beppooidwveg,
oL avtAileg oe mioives. Amapaitntn €ival n emkowvwvia PHeETaty tnNg Talpiag
TaPoXNG, Tou OLAXELPLOTH) TOU CUCTHMOTOC Kal Tou kKatavalwtr. N’ auto
ylVETOL gykaTAoTOon €UPUWV CUCTNUATWY OVTOAAayn¢ MAnpodoplwv Kol
eAéyxou. OL TEAATEG TOU OUMPUETEXOUV OE QUTA TO TIPOYPOUUOTO
amolNULWVOVTAL UE LELWUEVOUC AOYOpLACUOUC NAEKTPLOUOU.

o [leploplotéc optiou: OLTiEPLOPLOTEG popTiou opilouv Eva OPLO KATAVAAWGCNG
OE OTOMKOUC KOTOVOAWTEC. H texvikn autr Sivel tnv duvatdtnta oToug
KATAVOAWTEG Vo ETUAEEOUV TIOLEG CUOKEUEG Bal XPNOLLOTIOL|O0UV KOl TIOLEG
KatavaAwoelg 6a avaBailouv.

e Eumopika/Blounxavika mnpoypauuata: MNpoypaupato  Slaxeipong Ttou
péylotou  doptiou eival  Sabéolpa o€ PeEYAAOUG  EUTIOPLKOUC KOl
BopnxavikoU¢ KatavoAwTteg. Idlaitepa dSnuodlhn eival ta mpoypdupota
Slokomtopevou ¢opTiou yla TNV Tapoxn umnpeowwv edebpeiag kal yla
BeAtiwon tng aflomiotiag Tou cuoTAPATOC. Ol CUMUETEXOVTEG TPOEPXOVTAL
ano toug KAAdouc¢ TNG SWAONG Twv £€opUfEwWV, TWV KATOOKEUWYV, TNG
enefepyaciag Tou vepou. MNa TOUG EUMOPLKOUG KATAVAAWTEC TTPOohEpPOVTAL
TIPOYPAUUATA YLO EAEYXO TOU OCUOTNHATOG £€aeplOpol, KALUQTIOMOU Kot
dwTtLopOoL.

e Puduion ouyxvotntag: H ouxvotnta TOU CUOTAUATOG E£vVOL OTO AUECO UETPO
Loopporiag PeTall mapaywynsg kat Atnong kat TpEmel va Slatnpeital
ouvexwg ota 50Hz pe pikpEG amokAloelg. Mo mapddelyua, TNV AMWAEL ULaG
MEYAANG YEVVATPLAG AKOAOUBEL ONUAVTLKA TITWGN TNG CUXVOTNTAC KOL TO O
QUTO TUPOSOTEL PELWOELS POPTLWV TTOU €TOL GUVELOPEPOUV OTNV pUBULON TNG
ouxvotntag

e TwwoAoynon tou nAektpLouoU avadoya pe tnv wpo: OLSLAKUUAVOELG OTNV TN
NG NAEKTPIKNG EVEPYELAG OVTOVOKAOUV TO KOOTOG Tapaywyng Tng,
Snuoupywvtag kivntpa yla oAicOnon doptiou amd meplodoug vPnAng oe
nepLodoug xapunAng Intnong. KatdAAnAo yLa olklakoug KOATAVOAWTEG.

o [lpoypauuoata mpoo@opwv: Ta mpoypappata SLoTiBevTaL o€ KATAVOUAWTEG TTOU
glval mpoBu oL va LELWOOUV TNV KATOVAAWGCN TOUG yLa e TipokaBopLlopévn
. MNpoypappatifovtag Toug OEPUOOTATEG ETTUYXAVETAL O EAEYXOG TWV
KALLOTLOTIKWY KOL TWV CUOTNHATWY Béppavong. OL BEpUOOTATEG UMOPOUV va
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TIPOYPOUHATLOTOUV WOTE Va ULoBeToUV puBUicELG avaAloya e TNV TLOAOGYNON
NG NAEKTPLKAG EVEPYELAG KAL TNV ETtOXN. EMiong pnmopouv va xpnaotpomnotnouv
yla €l60omoinon Twv €VOLKWVY yloL CUMMETOXN O€ KATOlo Yeyovoc. Alddopa
Tipoypappata mou Bacilovrat otnv xprion tou Sladiktuou eeAicoovtal Kat
ETUTPEMOUV oToV TteAATN va €xetal mAnpodopieg katl va avaAapuBavel evepyo
dpaon yla dlaxeiplon tou péylotou dpoptiou.

o FEéumnvecg ouokevéc kat éEunvol UETPNTEG: H edbapuoyn TWV APOTTAVW TEXVIKWV
Ba mpéneL va cuvoSeVETAL HE TNV XPrion €EUTIVWV CUOKELWYV. BOETOVTAG WG
0TOXO TNV SLEUKOAUVGON EVOG TETOLOU CUCTILATOC EVEPYELAC OTIOU KUPLAPXOUV
oL ouvexelc alnAemubpaocelg UeTAEU €vOG UEYAAOU apLOUOU OLKLOKWV
KOATAVOAWTWY, €Va NAEKTPOVLKO CUOTNUA OYyOPAG EVEPYELOG UTIOOTNPL{OUEVO
amno to dadiktuo xpetaletal va avantuxbel (Borenstein, 2005).

3.1.2. Mapapetpot uAomoinong petpwyv DSM

To DSM mepllapBavel ekelva ta pETpa mou BonBolv Tou¢ KATAVOAWTEG va
XPNOLUOTIOLOUV TNV NAEKTPLKI) EVEPYELA UE ATIOSOTIKOTEPO TPOMO. Ta pétpa DSM
pumopolV va kabuotepioouv 1 va avaBAAouv Tn KOTOOKEUN VEWV HovAdwv
TIPAYWYNG KaL va EAATTWOOUV TN XPHoN TwV UaPXOVIWV povadwy 1 va 0dnyrncouv
TLG UTIAPXOUOECG LOVASEG Vo EEUTINPETOUV MEPLOCOTEPOUG KATaVAAWTEG (Boyle, 1996).
Mot TNV UL0BETNON TWV TEXVIKWY KL YLo CUMUETOXN OTa Tipoypappata Staxeiplong
Ntnong Ba mpénel va AndBouv pPETpa Ttou Ba KAVOUV TILO OLKELa TNV €vvola tou DSM,
niou Slakpivovtal o TEooEPLE KaTnyopleg (Saini, 2004):

MpoypduuoTo  EVAUEPWONG: XTOXEUOUV OTNV EVNUEPWON TOU KOWOU yla Ta
TIAEOVEKTALOTO TNG EVEPYELAKNG amddoong Kal YeVIKOTEpa TN Slaxeiplong Intnong.
KarmototL tpomot yla tnv eniteuén tng evnUéEPwong ival oL SLadNULOTIKEC EKOTPATELEC,
Ta ogpvapLa, To Stadiktuo. H evnuépwaon eival anapaitnto HETPO yLa TV mpowbnon
Tou DSM ota Stadopa £16n KatavoAwTwy.

Mpoypduuoato TEXVIKAC umootnpleng: MapEéXouv OTOUC KOTOVOAWTEG EVEPYELAKEC
EMOEWPNOELS KAl KATAYPADOUV TA TEXVLKA EUTOSLA TTOU UTIAPXOUV yLa TNV ELCAYWYN
pueBodwv petaBoAng tng Intnonc.

MPOoypAULLOTO OLKOVOLLLKI G UTIOOTAPLENG: 2TOXEUOUV OTNV HELWON TOU KOOTOUC yLa TNV
gloaywyn HETPpWV  evepyelakng oamodoong. Ta  TPOYPAUUATA  TIEPLEXOUV
Savelob0TNOELG Kal EMISOTHOELG VIO Ayopa EVEPYELAKA amodoTikou e¢omAlopou. H
npowOnon tou evepyslakd anodotikoU €€omMALopoU elval BaoLkr) TTPOCEYYLON TOU
DSM.

Mpoypduuata aueong mapéufaocnc: NMpOKeLTaL yla mpoypappata mov napeppfaivouv
otnv ayopd kal TpowBolv amodotikd efomMAlOHd pe HUNdeVikO KoOotog. Ot
KUBepvnTkéG 0dnyleg mou avadépovtal oTtov KaBoplopo Twv eAayioTwv KpLtnpiwv
TIOU TIPETEL VA TIANPOL 0 €EOMALOUOG yLa var Bewpeital evepyelakd amodoTIKOG ival
OUGCLOOTLKA TIPOYPAUHOTA AECNG TapEUBaonC.
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3.1.3. Epmodia yia tnv evowpatwon tou DSM

Alddopeg UEAETEG €XOUV  TIAPOUCLACEL TOL UTIAPXOVIA EUMOSIA  TOU

amoBappUvouv TNV ULOBETNON &evepyelakAd amodoTikwy TOATIKwY. Agv Ba
anoteAovoe e€aipeon kat pa pEBodog DSM, n omola yla va evowpatwOdel otnv ayopd
Ba npénel mpwtiotwg va aflohoynBel péow Kamowwv kpttnpiwv. Autd akoAouBolv
HLOL LEPAPXNON N OTtola MAPOUCLATETOL TTAPAKATW:

AmnodotikotnTa: n Ikavotnta plag pebodouv DSM oTO val LKAVOTIOLOEL TOUG €K
TWV TIPOTEPWV OTOXOUG.

OlKoVOpLKN €PAPUOCLUOTNTA: TO OLKOVOULKO QVTIKTUTIO TIou Ba €xeL otn
BuwolpotnTta evog mpounBeuTr) NAEKTPLKAG EVEPYELOG.

Eukapia: n mpooappooTKOTNTA EVOC TPOUNBOEUTH 0TO VA CUUUOPDWOEL TLW
UTIAPXOUOEC SpAOTNPLOTNTEG TOU.

Noulk) €poppooIUOTNTA: N avaykn ylwa BO€omion VEwWV VOUWV 1 N
TPOTMOTMOLNGCNG TWV UTAPXOVTWV WOTE va uLloBeTnOel pua DSM otpatnyikn.
AuvopLKO yla TPOTIOToLNoN TNG ayopPAC: PElwon TwV EUMOSiwV TNG ayopag.
MoOAlTiky €POPUOCLUOTNTA: Ol TIAPOVTEC TIOALTIKOL TlEpLOpLOpMOL OTO va
edpappootel pa pEbodog DSM (Malik, 2007).

Ekto¢ amd ta mapamdvw n ouyxpovn €peuva oto DSM  kaleitat va

QVTLUETWITIOEL KOl Ta €EAG:

Meploplopévo evdladépov yla Bepata evepyelakng anodoong Kot eAAUTNC
xpnuatodotnon.

AvemapKAG UTIOSOUN TWV TEXVOAOYLWV HETPNONG KAl TNAETIKOLWVWVIAG.
XopnAo eninedo aviaywviopou HeTay Twv TPOUNOsUTWY NAEKTPLKNAG
EVEPYELAG.

JUUTTEPAOUATIKA Aowmdv, n uwoBétnon pag pebddou DSM  pmopel va

XOPOAKTNPLOTEL XpovoBopa Aoyw TG Un 1 KaBuotepnUEVNG LKOVOTIOLNONG KATIOLWY
amno ta napanavw Kpltpla (Gellera et al, 2006).

3.1.4. H atia ¢ edapuoyng mpoypapatwy Alaxeiplong tneg Zntnong

Ta kivntpa miow amno tnv edpappoyn Tou DSM eivat mpodavwe StadopeTika yLo

Toug SLadopoug epmAekOuevouc dopeic.

2taduol Mapaywyric: To DSM umnopet va BonBroet wote va kKaBuoTteproeL n
KOTOOKEUN VEWV HOVASwV Ttapoaywyng N okopo Kal va PeEwwBel n xpnon
Samavnpwv povadwv atxung oto cuotnua, npoodlopilovrag anid ta doptia
TIOU UImopoUV va amoppldpBouv oe KPIOLUES TTEPLOSOUC, avTi yla £vtaén VEwV
HOVASWV.

Aiktuo Awavounc kot Metagopac: H pn évtagén véwv povadwv €xel wg
anotéAeopa va HelwBEeL N avaykn yla tnv evioxuon twv SIKTOwV SLavoung Kot
petadopads. Eniong n epappoyn tou DSM Ba BonBroet otnv anocuudopnon
00TIKWYV UTtootaBuwv dtavounc. H uPpnAn Intnon, 18ilwg Toug KaAokalpvoug
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punveg efattiag tng auvénuévng xpnong KALMOTopou, Ba  pmopesl va
QVTLUETWTILOTEL XWPIG va yivel avrtikataotaon twv M/I pe kawvouploug
auénuévng Loxvog, aAAA pe TNV edpapuoyn mpoypappdtwyv DSM. Ouoiwg n
edappoyn tou DSM umnopei va BonbnoeL 0TNV AVILLETWITILON TNG KATATIOVNONG
KaAwSlwv Kol LETAOXNUATIOTWY O€ TEPLOSOUC e augnuevn Intnon goptiou.

o Awciobuon twv AlE: OLavnoUxLleG OXETIKA HE TNV eveAL€ia, Tn LeTafANTOTNTA,
N KN MPOPAEPIUOTNTA TWV AVOVEWGCLUWY TINYWV KAl TWV EMUTTWOEWY TOUG
otn dlatipnon looppomiag PeTaty mpoodopdg Kal {NTnong, Umopolv va
LETPLOOTOUV LE TNV EEATAWGT TWV MPOYPAUUATWY DSM.

o Katavadwtég: Méow TNG ebappoynG TWV Tpoypappdtwy DSM Ba pewwbouv ot
XPEWOELC TWV TLHOAOYIWV NAEKTPLKAG EVEPYELAG, Ba amodUyouv KOOTN UE Ta
omoia mBavov va emPapuvovioucav HE TN KATAOKEUN VEWV HOVASdWV
mapaywyng Kat Ba amoAapfavouv MePLoCOTEPO AELOTILOTEG UTINPECILEC.

e Kowwviko 2uvodo: H edappoyry tou DSM Ba emidpépel dnuioupyia VEwv
OyopwvV UE OKOMO Tn mpowdnon kat tnv avamtuén tou. H Sleicbuon tou
NpoodEpel  onuavtikd TepLBaAlovtikd odéAn kabwg amodpelyeTal n
KOTOLOKEUN VEWV HOVASWV TTapaywynG KoL LELWVOVTAL OL EKTIEUTIOUEVOL pUTIOL
(IIEC, 2006).

3.2. Evepyelakn Amodotikotnta

H evepyelak amodotikotnta avadEPETOL OTN XPNOLUOTOiNon Alyotepng
EVEPYELOG YLA TN TTAPOXN TWV BLwV N BEATIWHEVWY UTINPECLWY OTOV KATAVOAWTH UE
OLKOVOULKOTEPO KOl OMOSOTIKOTEPO TPOMO. AnAadn amaltel HOVIUEG alAayEG TNG
NAEKTPLKAG KATAVAAWONG HECW TNG EYKOATAOTAONC ATMOSOTIKOTEPWY CUCKEUWV OO
TOV KOTOVOAWTN, JE OKOTIO TN HElWON TNE MOCOTNTOG EVEPYELOG TTOU XPELALETAL yLa
TNV vAomoinon pwa Asttoupyiag.

M TV ARPN KOTOVONON TNG EVEPYELOKN G AodOTIKOTNTAG Elval amapaitnTo va
SleukpLvLoTel OTL:

e OL UTAPXOUOEG NAEKTPLKEG CUOKEUEG avtikabiotavtal pe amodoTIKOTEPES
OUOKEVEG, XWPLC Opwg va umapéel kaula allayr otnv Aswtoupyla Tou
TPOohEPOUV OTOV KATOVOAWTH.

e Ol VEEG OUOKEUEC AELTOUPYOUV XPNOLUOTIOLWVTAC ALYOTEPN EVEPYELA YLA TNV
8la Aettoupyia.

e H mpaypatiky Helwon otnv KatavaAwon evépyelac (kWh) mpaypatomnoleitat
KaB’ OAn tn SlapKela TNG NUEPAG QVEEAPTNTA ATO TNV TtapoUaCia KPloLHwY
TIEPLOSWV O0TO CUOTNUA NAEKTPLKAG EVEPYELAG

Ot napamndvw mapadoxég elval apkeETA ONUOVTIKEG WOTE va Yivel epdavic n
Slapopd petafl NG EVEPYELAKNG QMOSOTIKOTNTAG KOl TNG amokplong {Atnong, n

omola Ba avaAuBei og Eexwplotn evotnTa.

H evepyelakn anodotikotnta dev analtel kapia Buoia  peiwon g aveong Kat
Eexwpllel amo TNV MPAKTLKA CUVTNPNTLKAC XPONG EVEPYELAG, N omola amaltel peiwon
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NG XPNOLUOTIOLOUUEVNG EVEPYELOG KAl TOLOTNTAG TOPOXWV (0UCLOOTIKA aAAayn
EVEPYELAKNG CUUMEPLDOPAC TOU KATAVOAWTH) METO oo SLAPOPEC EVEPYELEG OTIWG TN
pelwon tou Beppootatn katd tn Slapkela tng meplddou Bépupavong r pelwon Tou
dwTLopOoU KATW amod To emBuuntod eninedo.

BeATlwvovtag TG €evepyelak OUUMEPLPOPA OAWV TWV KATAVOAWTIWY,
Blopnxavikwy, EUMOPLKWVY KAl OLKLOKWY, E(val EVag armo TOUG EMOLKOSOUNTIKOTEPOUC
KOLL OLKOVOLLKA aTto80TIKOUC TPOTTOUG YLa VOL OVTLUETWITLOTOUV OL AUEAVOUEVEC TLUEC
NG NAEKTPLKNG €vEPYeELaG, va SLaodaAiooupe TNV OLOTILOTIA TWV EVEPYELOKWY
OUCTNUATWY KoL VO CUUPBAAOUE OTNV QVILUETWILON TNG KALLATIKAG aAAAQYNC.

Aladopa TpoypAppOTA KoL TEXVIKEC yla tn Olelobuon tng Evepyelakng
amod00n¢ 0TOUG KATAVOAWTEG £lval oL EENG:

e EKMTWOELC OTOUG MEAATEG TTOU EYKABLOTOUV EVEPYELAKA ATIOSOTIKEG CUCKEUEG,
ovotnuata HVAC (Béppavong, agplopou kat Puéng) K.a.

e Xpnuarodotnon n omoia yivetal ouvnBwg HE €MIOOTAOCELC 1] OLKOVOULKA
TIPOYPAUHOTA WOTE VO OVILOTOOULOTEL TO APXIKO KOOTOC TWV HETPWV TNG
EVEPYELAKIG AMOSOTIKOTNTAG.

e Kivntpa eumopiou Tt omoia amoteAouv Ta Kivntpa mou Sivovtal o
ETIXELPNOELG WOTE va €emevdlouv, va TwAoOUV KAl va €gykablotouv
TIPOYPAUUOTA KOIL CUOKEUEG EVEPYELAKN G amodoon .

o Exmaideuon twv KatavoAwtwy yla ta opEAN TNG EvepyeLakn G anddoong.

o [lpdTuma CUOKEUWYV OTIOU Ba EVOWUATWVETAL N EVEPYELOKN ATOdOoTIKOTNTA
TNG OUOKEUNG.

e Kavoviouoi AGUnong woTe Vo TILOTOTIOLELTAL I EVEPYELAKN AIOSOTIKOTNTA TWV
KTliplwv OAAG KoL O OXeSLAOPOC VEWV TIPOYMOTIKA omoSoTKWY KTlplwy
(Goldman, 2010).

3.3. Antokptlon Zitnong (DR)
3.3.1. Oplouog

e amobotikég ayopéc HE, ou tuég Slapopdpwvovtol HECw TOAUTIAOKWV
oAANAemdpAoewy PETAEY OyoPAOTWVY Kal MWANTWVY. QoTO00 o€ TTOAEG CUYXPOVEG
ayopéc HE, oL meploodtepol KATAVOAWTEG OEV CUUUETEXOUV evepya otn Sladlkacia
KaBoplopou TwV TIHWV. Apeco emakoAoubo Twv mapandvw gival n aoctdbelag twv
TILWV £HO00OV QUTEG SEV QVILTPOCWIEUOUV TO TPAYUATIKO KOOTOG TNG TapOoywyng
nAektplopou (Faruqui, 2002).

H Anokpion Zntnonc  Demand Response (DR), avadépetal os €va ocUVOAO
OTPOTNYLKWYV TIOU QTOCKOTIOUV OTO VO OUUTMEPIAABOUV TOV KOTAVOAWTH TOU
NAeKTpLOpOL otn Stadikaoio Tou Kaboplopol Twv TIHwV. Ta petaBAnta ¢optia mou
TIPOKUTITOUV KaBWC Ol KATAVOAWTESG TPOCOPUOlouV TNV {NTNON TOUC OTLG TLUEG TNG
ayopadg, elvat umevBuva yla tn Helwon Twv uTtEPBOAKWV TLHWV TNS Ayopdc XovdpIknc
MwAnonc (Wholesale Market).
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Me aAAa AoyLa, wg DR pmopel va oplotel onoladnmote npoondbela, Baclopévn
O€ OLKOVOMIKA Kivntpa, OSuvatal va aufnoel tnv edaotikotnta {NTnong twv
ayopaotwv (Kirschen, 2003). H eAaoctikdétnta tng INTNONG METPA KATA TOCO N
InToUPEVN TOOOTNTA AVTATOKPIONKE oTn PeTABOAN NG TUAG Kol opileTtal w¢ n
nocooTtiaia HeTaBoAr Tng mocoTnTag Tou ayabou mou {nTeital mPog TNV mocooTLaia
HETAPBOAN TNG TIUAG TOU.

qz—fh*&
P1—D2 1

E=-

To apvntikd mpdonuo odeiletal oto vouo ¢ {ntnong, cuudwva e ToV omoio
000 QUEAVETAL N TN €VOg ayaboUl, YELWWVETAL N TtoodTnTa {TNONG KoL aviiotpoda.
Onwg dalvetal oto mapakatw oxNuo, To DR pmopel va petafdAlel TNV KopmuAn
{TNONG TWV 0lyopaoTWY WG ATOKPLON OTNV Avod0o TWV TLUWV.

No DR

Price (GBP/MWh)

q2

Demand (MWh)

papnua 10: H emppon tou DR otig Tiuég HE (Stavrogiannis, 2010).

2Komog tou DR eival n peiwon tng katavalwong o€ Kpioleg meplddoug yla to
ovotnua HE. Oukplolpeg mepiodol eival oL epiodot Katd Tn SLAPKEL TOU £TOUG OTIOU:

® OLTLEG TNG AXI elvat uPnAEg,

® UTAPXEL LELWHEVO SUVOULKO oE edpebpeia,

e eudaviletal SuoAeltoupyia tou Siktuou petadopdg,
e eudavilovral akpaia Koplka datvopeva Kat

® VEVIKOTEPO Ot TEPLOSOUC OMouU N aflomioTia Tou cuoTHUAToG Tibetal os
kivbuvo (Abdulah, 2010).

Me auTo to TPOTo, To DR amnotelel éva amodoTiko Kal EVEALKTO UNXOVLOUO TIOU
EKTOC amo TNV anoduyn damavnpwv AUCEWV OTwE N EMEVOUCH O VEEG EYKATAOTAOELS
TIAPOYWYNG EVEPYELAG, UTOPEL vaL 08Ny oeL Kal o€ auvénuévn aodAalela kat alomiotia

S6wabeonc tng HE (FERC,2006).

3.3.2. Katnyopieg MNpoypapupdatwyv Anokplong Zatnong
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Katd tn xapagn tng moAtlkng ywa tn Staxeipon t¢ Intnong pmopouv va
edappooBolLV SLapoPETIKA TTPOYPAMATA TTOU Ba TETUXOUV TNV EMLOUUNTH QMOKPLON
iNtnong. Ta mpoypappata mou Ba edpapuocBolv TMPEMEL va €lval OLKOVOULKA
anodoTika, S10TL 6& MpEmeL va apeAnBolv mapayovies OMwE ival ol CUVETELEG TwV
peTaBoAwv Tng {ATnNong, To KOOToG EGAPHOYIG TOU TIPOYPALMATOG KL TO ETINMESO OTO
omoilo umopel va KupavOouv HeEANOVTIKA Ol TIHEG TNG ayopdg. Ta mpoypdppata DR
pmopoLv va dlakplBouv o U0 KATNYOPIEG:

Anokpion Znitnong Baoet kivitpwv (Incentive-based DR Programs). H katnyopia
outh mepAaUPBAVEL TIPOYPAUUOTO TIOU TIPOOGEPOVTOL OTOUG KATAVOAWTEG HEOW
OUMPBOAQLWV Kal TTAPEXOUV OLKOVOULKA KivnTpa (otabepd 1 petaBaAlopeva) yla tnv
petafoAn tn¢ INTNONG Toug Ot Kplolheg, yla to Siktuo, meplddouc. Ie autn TNV
Katnyopia, ol KATOVOAWTEG UTIOXPEOUVTAL VA avTanokplBouv otav toug {ntnbel kat
0€ TEPIMTWON TOoU 8gV TO KAVOUV, TLMWPOUVTOL UE OLKOVOULKEG TIOWEG. Mo Tnv
anotipnon tng gfolkovopnong ¢optiou, oe kABs kKatavoAwTtr avilotolyiletal pla
Baolky KATAvVAOAWON €EVEPYELOG KOl OTOKAIOELC OO OQUTH TNV KATAvVAAwon
OVTLOTOLYOUV O€ QIOKPLON TOU KOTOVOAWTI) OTO TPOYPAUAL.

AkolouBel amapibunon Twv MPOYPAUUATWY amokplong Intnong Paocel
KLVATPWV:

o Aueocog €Aeyyoc optiou (Direct Control): To TpoOypappa QUTO ameuBUveTaL
KUPLWC O& OLKLAKOUG KOTAVOAWTEG UE KIvNTPO TNV MioTwon oto Aoyoplacpo
touc. O Slaxelplotic tou SikTtUou pmopel va emépPel pe Slakomn NG
AeLToupylog Tou oKLaKoU eEOTALOUOU TTOU EMLBAPUVEL TO CUOTNO OE IEPLOSO
Tou amnelleitaL n eVPLOUN AetToupyia Tou.

o [lpoypauuata mnepikornric/diakomnnc (Curtailable/Interruptible Programs):
arneuBuvovtal o XPOTEG TTOU KATAVAAWVOUV HEYAAN TIOOOTNTA EVEPYELAC,
apa Kuplwg oe PBlopnxavikol¢ kal o€ OeUTEPO AOYO OE EUMOPLKOUG
KATOVOAWTEG. OL CUPUETEXOVTEG XpOTEG ebOCOV cUUPWVAOOUV OTNn PElwon
NG KATAVAAWONC TOUC o€ KAmolo oupdwvnBEv Oplo, os mepiodo mou to
ovotnua TtiBetal oe kivbuvo, amoAapBdavouv E£KMTwon f TOTWon OTo
Aoyoplaopod touc. Av, Opwe, mapatnpnBel andkAlon ano 1o cupudwvnOEv oplo
YL TNV KATAVAAWGT TOUC EVOEXETAL VAL UTIOOTOUV TIOLVEG HE TN pHopdn avénong
0TO AOYyOPLACUO TOUG.

o [lpoypauuatra mAsiobooiag/snavayopac (Demand Bidding): oL Xpnoteg pe
MEYAAN CUUUETOXNA OTNV KATavAaAwaon evEpyeLag opilouv, HeTd amo dtadikaoia
nmAelodooiag oto mAaiolo TG ayopdg, os mola TN dlatiBevtal va meptkdouv
10 doptio Toug. EVaAANQKTIKA, O TIAPOXOG TNG EVEPYELAG OPLlEL pLO TIUA KL O
XPRotNng €XeL TNV erthoyn va opiosl méoo doptio Statibetal va mepkoPel oe
QUTA TNV TIUA. 2TA TIPOYPAUHUATA aUTA €ival MBavOoTePo va UTIAPEEL IOV
oToV KatavaAwTtr av & tnpnbouv ta cupdwvnBEvTa.

o [lpoypauuata EKTaktng avaykne (Emergency DR Programs): o€ KATAOTACELG
OMou To clOoTNUA EUdAVIlEL HELWUEVN AELOTILOTIO, Ol CUMETEXOVTEC S€XOoVTaL
TANPWHEG €dOoov peTpnBel peiwon TNG KATAVAAWONG TOUG ylo OCO TO
ovotnua Bpioketal og kivbuvo, cupfdarlovtag otnv anodopTion Tou.
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o [lpoypauuata xwpntikotntac tne¢ ayopac (Capacity Market): oL KATAVOAWTEG
TIPOXWPOUV O MO TIPOKOOopLoUEVN Helwon Tou $optiou Ot TEPUTTWOELG
OVAYKNG TOU CUCTAMATOG. 2€ avTAAAaypa SEXOVTaL TTPOTIANPWHN Kal avaloya
HE TO TPOYPAUUA, TIANPWHEG OTAV HELWVOUV TNV KATAVAAWON OE €KTOKTA
TIEPLOTATIKA. € TETOLOU €L60UG TpoypAUpATA KL EdpOCOV €Xouv Tponyndel
oUUdWVIEG €K TWV TIPOTEPWV €lval SedopEVO OTL OL CUUMETEXOVTEG TtOU &€
ouppopdwvovtal Ba SeXTOUV TIOLVEG.

o [lpoypauuata ayopdc emikouplkwv unnpeotwv (Ancillary services market):
TIPOYPAUUOTA OTA OTOoi0 Ol KATAVOAWTEG MAELOS0TOUV TNV TIEPLKOT TOU
doptiou TOUG, OMOU TO GOPTIO TOU TEPLKOTITETAL XPNOLLOTIOLETAL WG
ededpela. Av n mpoodopad toug yivel amodektn avtapeifovtal ya va eivat o
B£0on va LELWOOUV TNV KATAVAAWGON OTAV QUTO XPELAOTEL € MepIMTWON OV
OVTWG UTTAPXEL AVAYKN TIEPLKOTING PpopTiou UTIAPXEL ETLMPOOOeTn apolpn.

Mapd T OLKOVOUIKA OGEAN TIOU UTIAPXOUV Ylo TOUC KOTOVAAWTEG, €lvol
anapaitnto va yivel ebotoxa n mpowbnaon Tou eMAEYUEVOU TIPOYPAUUATOC, WOTE VA
neloBouv Kot va CUHPETEXOUV. Oa mpémel dnAadn va eival Eekabapa ta opEAN mou
UImopoUV va amokopioouy, av Kal Tt 6a Toug KOOTIOEL ylo VO CUUETAOXOUV, KaBwg
KOLL OL CUVETIELEC ATIO TN CULLETOXI) KOL OTN OUVEXELQ, LN CURMOPdWOT TOUG W TTPOG
TOUG OPOUG TToU £XouV cupdwvnOeL.

Anokpion Zntnong Baoet tiunc (Price-based DR Programs). Ie autiv tnv
katnyopia meplappavel tipoAdyla HE mou mpoodEépouv Xpovika UETABOAAOUEVEC
XPEWOELC WOTE VO OVTOVOKAOUV TO KOOTOC Ttapaywync. Agilel va onuelwbel mwg os
autd ta mpoypdppata DR dev elval UMOXPEWTIKN N ATIOKPLON TWV KOTOVOAWTWV.
AnAadn, oL teAeutaiol avdloya HME TIC OVAYKEGC TOUG, Ouvavial va unv
QVTOTOKPIVOVTAL OTLG AVTIOTOLXEG XPEWOELG. TA TIPOYPAUMATO AUTHE TNG KATnyopilag
Baoilovtal otnv duvapkn TLLoAdynon Kat aneuBbuvovtal o€ TEAATEG TOU MOV OUV
va TTPOCOPHOCOUV TO TPOTUTIO KAaTtavAaAwong toug, e Bdaon 1o kéotog tn¢ HE o€
mpayuatiko xpovo (Gellings, 2009). Ta 6wddopa &€idbn TETOWWV Xpewoewv Ba
avaAuBolv eKTevEOTEPA OTN OUVEXELX KaBwg amotelolv éva amd ta Kupla
QVTIKElPEVA HEAETNG TNG Tapoloag SUTAWUATIKAG €pyaciag, woTtooo TMOPAKATW
YIVETQL Lo CUVOTTTLKA Ttapouaiacr Toug:

e TwoAoynon Baoel tnc wpag xpriong (Time Of Use - TOU): oto mpoypoppo auto
n nuépa xwplletal oe TUAMOTO OTO OTola n €VEPYELD TLUOAOYEiTal
Slapopetikd. H TipoAdynon avtikatontpilel To HECO KOOTOG TNG TAPAYWYNG
Kol HeETadOopAC TNG EVEPYELAG KAl UIMOPEL va Pelvel apeTdBAnTn ya Stdotnua
pnvwy. Tétolou eidoug mpoypdupata eival supéwg Stadedouéva, eival
amapaitntn oUW eykataotacn EOMALOMOU ylo TN HUETPNON TOU HECOU
dopTioU TTOU KATAVAAWVETOL O KAOE TUNUA TNC NUEPAC.

o TwoAoynon kpiownc awunc (Critical Peak Pricing- CPP): xaBopiletal unAn
TLLOAOYNON TNG KATAVAAWONG, YLa pLa TIEplodo KATA TNV OTtola 0 TAPOX0G EXEL
opiloel w¢ kpiown awun. Aut pmopel va odeiletal eite otnv eudavion
KLvSUVWV yla TNV €UOTABELA TOU CUCTANATOG €(TE 0TO AUENUEVO KOOTOG Yl
TNV AmOKTNON TWV amapaitnTwy mopwv (.. KAUGCLUWV) yLla T opaywyn. Z€
OXETIKA oUVTOUO Sldotnua mpLv TeOel o€ LoV N TLLOAOYNON, UTIAPXEL OXETIKN
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evnUépwon Twv meAatwy. OL meAdrteg, ouvnOBwg, Aaupavouv EKMTwon OTO
AoyapLaopd yla TN GUULETOX TOUG OTO TIPOYP O

o TwoAoynon akpaiac nuepac (Extreme Day Pricing- EDP): \oxU€eL OTL KOlL OTNV
TiPoNYyoUHEeVN €TAoyr, HOVO Tou edpapuolovial ylo Xpoviko Slaotnua piog
NHEPQ.

e TwoAoynon kplowng kopudng kot akpaiag nuépag (ED-CPP): amoteAel
ouvluaouo TwV 8U0 MPONYOUUEVWY ETUAOYWV.

e TiwuoAoynon mpayuatikou xpovou (Real Time Pricing- RTP): mpOKeLTaL yla
XPEWOH TIOU OVTOVOKAQ TNV wplaia dlakUavon Tou KOoToug apaywyng. Ot
TWMEG TWANONG TOU NAEKTPLOPOU aAAdlouv avd wpa. YIAPXEL ETUKOWVWVIA
TIPAYUOTIKOU XPOVOU HETAEU TpounBeutn) kal katavaAwtr. MNpokettal yla
MANPeC  SUVOUIKO TWWOAOylo. Ol  XPEWOEL( YVWOTOTOLOUVIAL OTOUG
KOTAVOAWTEG Hia NUEpa 1 pia wpa TtpLY TNV epapuoyr Tou .

KaBe néBodog TioAoynong emidpEpel SLadOPETIKEG CUVETELEG VLA KATAVOAWTEG
KOL TOUG OPYQVIOMOUG TIOU TIOPEXOUV NAEKTPLKN evépyela. Me tnv TlHoAdynon o€
TPAYUOTIKO XpOvo (RTP), yivetal HETAKUANON TOU KOOTOUG TNG XOVOPEUTOPLKAG
ayopag, Xwpig mpooBeto KOOTOC yla Tov Tapaywyo. Me twuoAoynon CPP, ot
KATAVOAWTEC TPOELSOTIOLOUVTAL YL TO TIOTE auTr) Ba teBel og edappoyn KL n SLapkeLa
mou autr epapudletal sivat meploplopévn (CRA, 2005).

Price-Based Demand Response

energy time-of-use real-time hourly
efficiency rates pricing (RTP)/ CPP

. years
COMTITE .
Smescalas system planning

COATHTHETe dguich
capacity/ancillary emergency | interruptible direct load
SeViCes programs programs programs control

Incentive-Based Demand Response

lpapnua 11: O podog tou DR otov oyedtaoud kot tn Aettoupyia Tou cUOTHUATOC NAEKTPLKIG VEpyeLag (DEO,
2006)

3.4. Epappoyéc Amokplonc Zntnong otnv Evpwrn

OLoxedlaopol TnG ayopdg Kal oL TIOALTIKEG TToU £POPILOTOVTOL OTLG TIEPLOCOTEPEG
EUPWTAIKEC XWPEC eV €xouv BonOnoel otnv MpowONoN KALVOTOULWY KAl EUKALPLWV
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anodkplong {Atnong otig ayopEG NAeKTpLlopoU. Kamola and ta npoypdappata DR mou
elvat og epapuoyn ota kpatn HéEAN NG EE €xouv e0TLdO0EL 0€ HEYAANOUG BLOUNXAVLKOUG
KATAVOAWTEG Kal Tapouotdalouv GTwyA UTIOKATACTATA TwWV TBavwyv opeAdwv rou Ba
TIPOKUTITOVE HECQ QMO HLa TILO OAOKANPWUEVN TIPOCEYYLON TNG amodkplong {ntnong,
ouUTEPAAUPBAVOUEVOU TIPOELSOTIOINKUEVN QTIOKOTH POPTIWV O €UMOPLKOUE Kal
oLKLoKoUG KatavaAwteg (Torriti et al, 2010).

Ta teleutaia eikooL XPOVIa, OL EUPWTAIKEG ETAlPlEG TAPOXAG €XOUV
xpnotpornowoel S1adopeg HOPDEG UNXAVIOUWY OTOKOTNG GOoPTiou 0 HEYAAOUG
BlopnxavikoUg KOTAVOAWTEG YLaL VA LELWOOUV TNV {ATNON KATA TI§ WPEG AXUNG. Ta
Tpoypappata outd ouvnBwg dev Baocilovtal oe akplpry onpata TUWV, TOU
amoteAouv tnv Baon tng duvaulkn TwoAdynong. Eivatl Alyotepo damavnpd otnv
edappoyn Toug kat Baoilovral o SLOKPLTA XPOVIKA SLoTAMOTO KAl TILOAOYNON TNG
Slakomng.

MNna mapadelypa, otn Zoundla €vag mMPoowplvog VOUOG yla ta amobépata
HEYLOTNG LoXVOG loxue amo to 2003 péxptl to 2008. Baowlotav oe PEAETEG yla TNV
anokplon {ATnNong mou £8€LXvay OTL OL TTIEPLOCOTEPEG COUNBLKECG BLOUNXAVIEG ElXaV TNV
SuvaTOTNTA VO AVTLETWTTIOOUV amoKoTéC poptiwy mou Ba Stapkovoav amnod 30 Aemtda
€w¢ 3 wpeg TNV Hépa. O vopog Beomiotnke amo tnv KuBépvnaon tng Zounbdiag pe okomo
Vv e€aodpalion emapkol¢ ededpeiag (Turvey, 2003). OpyavwOnkav SnUomMpaoieg
yla tnv Statripnon tou ededpikol Suvapkou péxpl ta 2000MW. Meta amo pia
neplodo edappoyng tou vopou Stetnxdn aflodoynon yia va SlepeuvnBel mwg ot
OUMMETEXOVTEC a€LOTIOLOU0AV T XPOVIKA SlaoTApOTO LETAED TWV amokomwy GopTiwv
yla va TIPOETOLAooUV To €8adog yla pia Avon Baclopévn otnv ayopd. MNMA€éov otn
Younbia auvéavetal cuvexwe o aplOUOC TWV KATAVAAWTWY ALAVIKNAG TIOU EMIAEYOUV
OUMPBOAOLO NAEKTPLKAG EVEPYELOC HE SUVAULIKA TIPOCAPHOIOUEVEC TIUEG, LAALOTA O
oplOuoc twv ocupPoraiwv petaBAntig TLAC auénbnke amod 4% to 2004 os 38% toO
2014 (EE, 2014).

Ztn OWavdia, mapopola pe OtL ocuvePn otnv Zoundia, yla ApPKETA Xpovia
epapudotnkav mpoypdupata anokonng doptiou yla tnv e€acddalion ededpeiac.
Etalpieg uméypadav etriola cupuPforata pe tov Slaxelploth tou €6Bvikol Slktuou
petadopdg nAektplopol. To 2005 to cuVoALKO Suvaulkod g andkplong {Ntnong amno
MEYAANG KALHAKAC BLOUNXAVIKOUC KOTOVOAWTEG TTOU CUMUETELXAV OTO TIPOYPA AT
elxe extunBel mepimov ota 1280MW, mou amoteAel to 9% NG HEYLOTNG {ATNONG
Loxvog otn Oavdia (Kirkkainen, 2006). Enetta to 2008 n Baotki gtatpio mapoxng
NAEKTPLKAG evEPyeLag TNG Dlavdiag eméviuoe og €va MPonypEVO CUOTNUO LETPNONG
wote va dwafale, va eléyxel kal va Slaxelpiletal avtopata ta 60.000 onueia
METPNONG TWV TEAATWV TNG.

Jtnv OMavdia, €xel ektipnBel to duvaptkd tng daxeiplong doptiov peTaly

1000-1500MW. O aplBuog autoc avapevetal va auénbel otadlaka pexpt to 2020 kot
Baoiletal og éva cuotnua npoodopwv yla epedpeia kat puBULON LOYXLOC.
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Ta nmapanavw mapadeiypata adopoloav HOAKPOXPOVIEG EPOAPUOYEG TIOU WG
OTOXO €lxav TOUG HEYOAUTEPOUG KOL TILO EVEPYOBOPOUG BLOUNXAVIKOUG KATAVOAWTEG
(Torriti et al, 2010).

QoTO00 MAEOV O APKETEC XWPEC TO TIPOYPAUUATA amokpLlong {Atnong €xouv
e€eAlxBel woOTE va KLWVNTOTIOLOOUV EUTMOPLKOUC KOl OLKLOKOUC KOTAVAAWTEG val
ouppeTaoyouv. NMARB0C TEToLWVY TUAOTIKWY Edapuoywy Ba TApoUCLACTOUV AVAAUTLKA
oto kedpalato 5 tng mapovoag epyaciag.
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4. AuvapLKN TLLOAOYNON NAEKTPLKNAG EVEPYELOG

4.1. Eloaywyn

To yeyovog ¢ aneheuBépwon TwV ayopwVv NAEKTPLKAG EVEPYELAC adopd TTAEoV
OAO KOl TIEPLOCOTEPEG XWPEC TOU OVETITUYUEVOU KOOLOU. Q¢ CUVETIELDL OLUTOU Elval N
avaykn dnuoupyiag VEwv HOVTEAWV AELTOUPYLOG TNG ayopac, 1 Kal tnv eEEALEN TwV
NéN UTaPXOVIWY, Ao TOTE TOU KUPLAPXOUCAV Ol LOVOTIWALOKEG ETILXELPAOELS KOLVAG
woeAeiag, mpokeluévou va cuPadioouv e TIG AmALTOELS TOU CUYXPOVOU TPOTIOU
{wne. Qotoco, amd TNV MPWTN aneAeuBEpwaon ayopdc NAEKTPLKAG EVEPYELAC OTNV
AyyAla, To peyaho evdladépov £xel otpadel oTtnv evioxuon TOU AVIAYWVIOUOU OO
TMAEUPAG TAPOYWYNG, Oyvowvtag TG Suvatotnteg TG ALOVIKAG ayopdc. Mo
OUYKEKPLUEVQ, Ol PUBULOTIKEG apXEC Kal ETALpEieg Slavoung Bewpovcav mavra tnv
Alavikny Intnon HE wg aveAaoTik Kol EMOUEVWG KN LKAV VO EMNPEACEL TNV TLUN
EKKOOAPLONG TNG QYOPAS.

Autn n umoBeon umopel PAAYPEL TNV EMITUXIA TWV AVIAYWVLOTIKWY OyopwV,
6lwg oe MeplMTWon HELWHEVNG TTAPAYWYLIKAG dUvaung 1 aduvapiag el0odou Twv
npounBeutwv otnv ayopd. H avnouxia evtadnke otav to 2000 otn xovopeUmopLkn
ayopd ¢ KaAwpdpviag, ot TipéC tng HE auénbnkav onUavTikKa Pe amoTEAEOUA T
€00da amo TNV Alaviki MWANoN va PNV enapkoulv yla va KaAuouv ta €€oda twv
eTalpelwv dlavoung. OL epeuvnTIKEG PeAETEG Tou SlevepynOnkav TPOKELEVOU va
e€nynoouv to ¢awvopevo, mapa ta Slddopa AVILPATIKA CUUTEPACUATA TOUG,
OUVEKALlVaV o€ éva onpelo, otL dSnAadn n EAelPn pnxoaviopwyv AmokpLong — ZAtnong
(DR) otnv Alaviki ayopd ATOV €VOG OO TOUG KUPLOUG TIOPAYOVTECG TTOU GUVERAAQV
oTNV amotuxia TG CUYKEKPLUEVNG ayopdc HE (Faruqui and George 2002, Wolak 2001,
Borenstein 2004).

‘Extote, MOAAEG EPELVNTIKEG TIPOOTIABELEG Eylvav Pe BEpa to mwe n Intnon HE
UTTOPEL VA QVTATIOKPIVETAL OTLG AUEOUELWOELS TWV TLUWV TNG XOVOPEUTOPLKN G ayOopaG.
MAéov, elval gupéwg amodektd OTL n TIWOAOYNOn OE TPAYUATIKO XPOVO TwV
KOTOVOAWTWY €lval €va amoTeEAEOUATIKO €pyaAeio yla TNV emiteuén kol TEALKA
aflomoinon tNG €AaOTIKOTNTAG {NTNONG OTA OCUCTAMOTO NAEKTPLKAG EVEPYELOG
(Borenstein and Holland 2003). H 18éa emikevipwvetal otnv amoduyrn Twv
«ETMMESWV» KaL TNV Xprion 1o SUVAULKWY TLHOAOYLWV PE BAoN TO MPAYUATIKO KOOTOG
napaywyng tng HE, to omoio Ba akoAouBel TG TIUESG TNG XOVOPEUTIOPLKAG aYOpPAcC.
Qotooo, npénel va §00&l peydAn onuaocia otnv mpootacio Tou KAToVaAWT WOoTE va
unv ektebel oe kivbuvo Aoyw €vtovng petaBAntotntag tng tung tng HE. Tov poAo
QUTO avaAapuBAveL n pUBULOTIKA apxr TNG EKACTOTE XWPAG KL OMOTEAEL TTPAYULATIKN
TipOkANon yla tnv oAokAfpwon tn¢ 6Ang Stadikaciag (Doucet and Kleit 2003).

MO OUYKEKPLUEVA, UEAETEC E€PEUVNTIKWV OHASWV £8el€av MW TO KOOTOG
napoaywyng tng HE &ev katavépetal LOOPeEpWC. Ta pn SUVOUIKA TLUOAOYLAKA
nipoypappata Sev mapéxouv Kapia mAnpodopncon oToV KOTOVAAWTH YLa TV XPOVLKA
petaBoAn tou kdotoug tng HE Kat €Tl tpodyouv TNV UTEPBOALKN KATOVAAWGCN KATA
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TIC WPEG QLYUAG KOl QVIIOTOLXOL TILO CUYKPATNHEVN KATAVAAWGON TNV UTOAOLTN
Sldpkela tNg NUEpaG. To mMpoPAnua epdaviletal Kupiwg Katd tig 60-100 wpeg tou
XpOvou Tou avtlotoouv oto 10-18% tou ¢opTioU aLXUAG TOU CUOCTAUOTOG.
Mpokewévou va kavomownBel aut n Intnon eykabiotavtal kot tiBevtal oe
Aewtoupyla Samavnpeg LOVASEC MAPAYWYNG, LE ATOTEAECUA VA AUEAVETAL N TLUI TNG
HE yla 6Aoug toug katavalwtég (Faruqui et al, 2009).

KaBwg, paAiota, ot Bropnxavieg ouveyilouv to oxedlaouo yla tnv dnuioupyia
TWV €EUTVWV SIKTUWYV, Ta SUVALKA TpoypAappaTa TIHoAdynong mapouctalouv 6Ao
KoL LEYOAUTEPO eVELOPEPOV YLa TIC SNUOCLEG KPOTLKEG ETILTPOTIEG KL TLG ETILXELPNOELG
Kowng woeAelag. O AOyog elval OTL OL EMLXEIPAOEL NAEKTPLKNG EVEPYELOG AVA TOV
KOOUO 8ev emuTpENoOuV TNV audidpopn oxéon LE TOV KATAVAAWTH) WOTE va UMOpPEL 0
610G va elval pubuLOTNC TNG KATAVAAWGCNG EVEPYELAG AVAAOYQ HE TLG OVAYKEG TOU.

Me ta SUVOULKA TIPOYPAROTA TLLOAOYNONG UTIAPXEL N Suvatotnta va eTiAuBel
QUTO TO MPOPBANUA, UE TNV EVIOXUGCN TNG OLKOVOULKAG OIOSOTIKOTNTOG £XOVTAG GOV
QMOTEAECHA TNV HElWON TNG {ATNONG KOTA TIG WPEC ALXUAG.

4.2. KUploL mapayovteg nou ennpealouv tnv tiun tng HE

OL oUYXPOVEC OYOPEC NAEKTPLKAG EVEPYELAG (xovEpLkn ayopd) Ba pmopouaoay va
YlvOoUV TILO QTOTEAEOUATIKEG Kol EUEAKTEC OOOV 0dopd TOV QAVIAYWVIOUO
EVOWMATWVOVTAG TLG ATTALTHOELG TNG ALAVIKAG 0lyOPAG OE TIPAYHATLKO XPOVO.

H T tTng NAEKTPLKAG EVEPYELAC OTNV XOVOPLKH ayopd HETaBAAAETOL OO WP
O£ WP, oLUXVA akopa Kat katd 30% - 50% péoa os pia pépa. OLAGyOL yLa TOUC OMOLloUG
N TLUA TNG NAEKTPLKNC EVEPYELAC TTOPOUCLALEL QUTHV TNV CUUTEPLPOPA Eival:

e To KOOTOC TMapaywynG NAEKTPLKAC evépyelag Sladépel avaloya LE Tov
TEXVOAOYLO TTIOU XpNOLUOTIOLELTALL.

e To ¢optiou TOU CUOTAUATOG, LETABAANAETAL ATTO WPA OE WPA.

e H nAektplkn evépyela dev Umopel va amoBnKeUTeL UE OLKOVOULKO TPOTIO, Kol
£TOL TIPETIEL VAL KOTOWVOAWVETAL TNV (SLaL OTLYN TIOU TTApAYETAL.

e JupBavta onwg fadvikn anwAela povadwy, Tou SIKTUoU 1 akpaia KalpLlkad
dawoueva, ocuxva TPOKAAOUV QVLOOPPOTIEG HETAEU TNG {ATNONG KAl TNG
npoodopds. MdaAwota, n enavadopd TOU OUCTAMOTOG €£ival akplpn
Swadkaoia.

e H Asttoupyia Twv povadwy SLEMETAL A0 TEXVIKOUC TEPLOPLOUOUC. Karmoleg
dopég otav to doptio eival mMoAU xaunAo, n T otnv ayopd undeviletal f
ylveTal akopa Kat apvntikr. Autd oupPaivel SLOTL elval OLKOVOULKOTEPO va
pelvel pla povada oe Asttoupyia (akopa Kal av auto Sev eival amapaitnto)
Tapa va KAs(oeL kal va emavaleltoupynoet apyotepa (Hirst and Kirby, 2001).

H T ¢ nAEKTPLKAG EVEPYELAG OTNV ALAVLKH ayopd emnpealstal Kuplwc amno
600 mapAyovTeg, oL omoiol OpWG Ba EMpeTe va TYLoAoyouvTal EEXWPLOTA:
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e TO MPOIOV «NAEKTPLKO PEVOY, KOl
e TNV MpooTaciot TOu KATavoAwTr amd TNV HETAPANTOTNTA TNG TIUNAG OTNV
XovépLKkr ayopa

Ol mehateg Ba €mpemne va €Xouv TNV €uKalpla va mopakoAouBoUv QUTEG TIG
TWMEG. ETOL, N ayopd yiveTal TTOAU TILO OVTOYWVLOTLKI), OLKOVOULKA TILO OTTOTEAECUOLTLKY),
ta Oiktua To otabepd kot oaodpaAnl evw TOPAAANAQ  HELWVOVTOL Kol Ol
TEPLPAANOVTIKEG ETIUTTWOELS OO TNV TAPAywyr NAEKTPLKNG eVEPyelag. To va
TIAPEXETOL N SuvaTOTNTA OTOV KOTOVOAWTA va emAé€el péoa amd TAnBwpa
TLMOAOYLOKWY TIOALTIKWY, €(vVOL KATL OUCLOOTIKO YLO TOV TIPAYUOTLKO QVIAyWVIOUO.
Mmopei va enwdeAnBeil pe SVo TpoMOUG:

e VO KNV ANPWVEL yLa TNV TTpooTacia anod tnv HetafAntoTnTa TNG TIUAG, adol
TA€ov Oa elval KoL QUTOG EKTEBELUEVOG O QUTAY, KOl

e va puBuilel TNV KaTavaAwor Tou avaloya He Ta enimeda Twv THwy, dnAadn
Va LELWVEL TO GOPTLO TOU OTAV OL TIHEC lval AUENUEVEG KOl AVTLOTPOPWC.

OLKatavaAwTEG Tou puBbuilouv To PpopTio Toug e BAoN TIG LETABOAEC TNC TIUAG,
BonBolv kol OTOV TEPLOPLOMO TOU MEYEBOUC TWV OLXUWYV, WG EMaKOAouBo Tng
HEWUEVNG TIAPAYWYNG TWV HOVASWVY TIC WPEG ALXYUNG, OTMou To clotnua eivatl
ouvnBw¢ oAU TiLleopévo. MAALOTQ, TIG LELWOELG OTLE TLEG QUTEC amoAaBavouv OAotL
Ol KATAVAAWTEC KoL OXL HOVO ekelvol Tou puBuilouv TNV Katavalwon toug. Onwg
daivetol 0To MoPaAKATW SLAYPAUHO, OKOMO KAl Vo HelwvovTay To ¢poptio katd va
ULKPO LOVO TTIOCOOTO, WG OMOKPLON TWV KOTOVOAWTWY OTNV XPOVIKA UETOBAAAOUEVN
TIUR, to amoteAéopata Ba NTAvV eKMANKTIKA, oUUPwva pe pio peAétn. TMa
napadelypa, av 1o 10% Twv KATAVOAWTWY, TO OO0 MOPOUCLAlEL pia EAAOTIKOTNTO
0.1 otnv TR NG XOVOPLKAC ayopac, avtldpoUoe O pia O OUTAG, €Kelvn Ba
HELWVOTAV KOTA 60%, 0€ OXEOoN LE TNV TN TTou Ba EMIKPATOUOE, AV Ol KATAVAAWTEC
Sev avtibpouoayv. (To MOCOOTO HEIWONG MELWVETAL, OCO0 HUELWVETOL TO UYPOG TNG

QUXUAG).
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BN Price Elasticity of Demand
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lpapnua 12: H enibpaon tng Intnong, n onoia kadopiletal ue Baon Tig TLUEG TNG XOVOPLKNG ayOpPaS, WG TTOCOOTO
™G EAaOTIKOTNTAG TNC TLUNG autng (Hirst and Kirby, 2001)

EmutAéov OAwv Twv Tapamavw, Hia tétowa pubulon Tou ¢optiou Twv
KOTOVOAWTWVY TIG WPEG ALXUNG, EVIOXVEL Kal TNV aflomiotia tou diktvou Bonbwvtag
TOV XElpLoTH Tou. Ol HELWOELS TwV dOPTIWV TIG TTEPLOSOUC OTAV OL TIUEG elval VP NAEG
npoodEpouv Vv (bla alomiotia mov Ba npocedepe pia iong moodTnTAG AVENCN TNG
napaywync (Caves et al, 2000).

4.3. NMpoypdppoata Auvaputkng TipoAoynong HAektplkng Evépyelag

Ynapyel peyain moikiAia ota mpoypdupota TipoAdynonc teg HE. Napakdatw
yivetal avadopd ota 1o €UPEWC XPNOLUOTIOOUHEVO. To BaCLKO KPLTHPLO yLol TOV
Sloxwplopo Ttoug eival n petafAntotnta tng T tng HE mou koAouvtoal va
TIANPWOOUV OL TEALKOL KOTOVOAWTEG.

4.3.1. Time of Use Tariff (TOU)

To ToAoyo Time of Use (TOU), eivat To mpwTo TLHOAGYLO amokplong {Atnong
TIou xpnotpomnolndnke otnv Ayopd HE. ZUudwva pe autod, mpoPAEnetal StadopeTiki
XPEWON ava XpovoAoylkeG {wveg kata tn Sldpkela tou 24wpou, onwe daivetal Kot
oTo enopevo oxnua. OLlwveg autég ouvnBwe kabopilovtal wote va avtikatontpilouy
TIEPLOSOUC QXUNG Kol pUn. H xpéwon mou avtiotowxel oe kabe xpovoloyikr lwvn
Slapopdwvetal cUUPWVA UE TO PEGO KOOTOC tapaywyng Kat dStavoung tng HE.

OLXpeWOELG TWV TLHoAoyiwv TOU, épa armod TI¢ SLUKUUAVOELG KOTA TN SLAPKELAC
NG NUEPAC, UIMOPEL va peTafAaAAovTal Kal KoTa tn SLAPKELO TOU £TOUC. ETOL OL TUUEC
QVTAVAKAOUV KaL TNV EMOXLAKN EMOPACN OTOUG EVEPYELAKOUG TIOPOUG, TL.X. StabBEaiun
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UOPONAEKTPIK N OLOAWKN €VEpyela. ZuvnBwg, TETOLEG XPeEwOelS Kabopilovtal
HEPLKOUC MNVEG N €tn mpwv and tnv edapuoyn toug. QOoTOCOo, aKOUA KAl oTnv
nepintwon twv TOU tipoloyiwy, oL TIHEG TAPAUEVOUV OTABEPES YLA LEYAAO XPOVIKO
Sdaotnua Kot 8gv avtlkatonmtpilouv emMakplBwe TIG SLAKUMAVOEL] TWV TIHWV OTn
xovépeumnopikn ayopd HE. MNa moapadelypa, umapxeL MEPLMTWON OL TIUEG OTNV ayopd
ALQVLKAG VO TTAPAEVOUV (BLEG TOOO OE Lo TIOAU {e0Tr HEPA TOU KOAOKALPLOU, TIOU N
{Ntnon ayyilel TNV HEYLOTN ETAOLA TN TNG, 000 Kol o€ Wi Alyotepo {eotr HEPA TNG
18lag emoxnc. Oswpeitat Aoumov to Alyotepo duvaptkod idog tipoAoynong HE.

50
Time-of-Use

_ 407 Pricing

=

=

= 30 A

£

g 20 1 On-Peak

& 'l i ~
10 -
0 ;

I 1 I I I
1 2345678 9101112131415161718192021222324
Hour of the day

Tpanua 13: TipoAoyio TOU (FERC, 2006)

OL KaTavaAWTEC 0TOUG Omoioug anmeuBuvovTal KUPLWE Ta TLLOAOYLO aUTA, lval
O0OL UTTOPOUV VA LETATOTILOOUV TNV KATAVAAWGT TOUC TIG BPaSLVEC I} TIPWTEG TIPWLVEG
wpeg, otav dnAadn n INtnon HE eival pewwpévn. MNa to Adyo autd eival eUPEwG
Slodebopéva og PeEYAAOUG EUMOPLKOUC Kal Blopnxavikolg katavaAwtég (Kirschen,
2003).

Mia mapaAlayn twv TOU xpewoewv, eival n Variable Peak Rate. ZUudwva pe
OUTEG Ol TIMEC OE TEPLOSOUC N ALXUAG TIOPAUEVOUV OTAOEPEC, EVW OL AVTIOTOLXEC
TILEG O TEPLOSOUC auXUNG Tpoodlopilovtal o nuepnola BAon, TIPOKELUEVOU va
QVTOTOKplvovTal OTI( TIMEC TNG XOVOPEUMOPIKNG ayopdg (Braithwait, 2007).
EvaAlaktikd umtdpyel Kat n Super Peak TOU, pe tnv Stadopd OTL n xpovikr Stdpkela
NG ALYUAG lvat pkpotepn (ouvnBwe 4 WPEG), UE ATIOTEAECHA N TLUA va lval akoua
mo avénuévn (Sergici and Faruqui, 2011).

4.3.2. Critical Peak Pricing (CPP)
JUupdwva pe TO TWOAOYWO Critical Peak Pricing (CPP), oL KATOVOAWTEG

XpEwWvovTal yla To ¢poptio Toug e Wlaitepa VPNAEG TIHEG 08 WPEG UYNANG OLLXHNG
(OUYKPLTIKA HME TIG TLMEG TNG XOVOPEUTIOPLIKAG ayopdc), Omwe daivetal kol oTo
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TOPAKATW OXAMA. A TG UTMOAOLMEG WPEG TOu 24wpou, N KATAVAAWGON TOUG
Kootoloyeitat oUpdwva pe pia Paowkn xpéwon, ouvibwg tumou TOU. O
KATAVOAWTNG EVNUEPWVETAL 24 WPEG TIPLV YLa TNV edapuoyn i OxL tng emumAéov CPP
XPEWONG, EVW OUVAMTETAL CUMBOAQLO yla TOV aplBpd Twv nUepwv Tou Ba LoXVEL
ETWMAEOV XpEwaon. ZuvnBwC, Ol KATAVOAWTEG TIOU CUUUETEXOUV OE QUTH TN XPEWaon
avtapeifovral pe pla ékmtwon otnv T HE otig wpeg ektog CPP (FERC, 2006).

50
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lpapnua 14: TiwoAoyto CPP (FERC, 2006)

AtileL va onpelwBel mwg oL xpewoelg CPP auvédvovtat avaAoyLkd Pe tnv avénon
™¢ {ntnong HE oe meplddoug Kploleg yla To cuoTNUA, Kal OXL OVOAOYLKA UE TNV
{ntnon tou dlou Tou katavaAwtr. To yeyovog auto Seixvel mwg n CPP eival cadwg
BeATiwpEVN TLHOAOY LKD) TIOALTIKN O€ ox€on He Tnv TOU, adoul n mpwtn eival appnkta
ouvdedepévn e To Mpaypatikd kéotog tng HE (IBM G.B.S. & eMeter, 2007).

‘Exouv mpotaBei Siddopeg mapallayeg tou TipoAoyiou CPP (FERC, 2006).
MepLkEG amod auTEG elval:

e Extreme Day Pricing (EDP): To tiuoAoylo EDP, opola pe to CPP, mpoPAEmel
vPnAotepn xpéwon os MepLodouc atyune. H Stadopd £ykeLtal oTo yeyovog OTL
oL uPnAég xpewoelc EDP Bplokovtal o€ Loy ko’ 0An tn SldpKeLla tng Kploung
NUEPAC KL O KATAVAAWTHC EVNUEPWVETAL EVa 24WPO TIPLV.

e Extreme Day CPP (ED-CPP): O\ xpewoelg ED-CPP, mapouola pe tig EDP,
nipoPAEnouv 24wpeg CPP XpeWOELG yLa TIG KPLOLUESG NUEPEC TOU CUOTAMOTOC. H
Slapopa £ykettal oto OtL oTig ED-CPP, yla Tig umtoAouneg HEPEC, TpoBAETOVTAL
otaBepeg xpewoelg (CRA, 2005).

o Fixed price CPP (F-CPP): To tipoAoylo F-CPP, ol katavoAwTteg elval evipepol
yla tnv akppn Stdpkela Twv Kplolpwyv meplodwv, aldd dev yvwpilouv e€apxng
™V akpLpn pépa.

e Variable CPP (V-CPP): ZUudwva pe ti§ xpewoelg V-CPP, kauia mAnpodopia
OXETIKA ME a) TG NUEPES, B) TN SLdpkeLa, y) TNV wpa €vapéng Twv Kpiowv
TIEPLOS WV TIAPEXETAL EK WV TIPOTEPWYV OTOUG KOTOVAAWTEG.
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e Variable Peak Pricing (VPP): To TiuoAdylo VPP mpofBAénel mpokaBoplopéveg
XPEWOELC O TEPLOSOUC ALXUAG KoL pn. QOTOCO Ol XPEWOELS O TEPLOSOUG
aung vumoAoyilovral pe Baon TG NUEPNOLEG TIUEC TNG AXIT TTPOKELUEVOU VOl
dlatnpeitat n cuvdeaon tng pe tnv Ayopd Atavikng (FERC, 2006).

e Peak Time Rebate (PTR): Té\oG, TO TLOAGYLO PTR potdlel pe to CPP Opwg avrti
VO UTIAPXEL €TUTAEOV XPEWON O TEPLOSOUG OQUXUNG, Ol KOTOVOAWTEG
TIAPOKLVOUVTOL VO HELWOOUV TO doptio Toug AapuBavovtag pLo EKMTwon yla
kaBe KWh mou gfowkovopouv pe Baon to Aeyouevo Customer Baseline Load
(CBL) mtou toug avtiotolkel (IBM G.B.S. & eMeter, 2007).

4.3.3. Real Time Pricing (RTP)

4.3.3.1. MNapadootakn RTP tipwoAdynon

Ta tpwoAoyla Real Time Pricing (RTP), amoteAoUV TOV CUVOETIKO Kpiko UETAEV
NG Alavikng Ayopag kot tng XovSpikng Ayopag HE. OL mepLooOTEPOL OLKOVOLOAGYOL
elval Menelopévol MW lval Ta Lo APECO KOL ATTOTEAECUATIKA TLLOAGYLa DR, ldavika
yla oQvTaywvIoTKEG ayopeg HE (Bloustein, 2005). Ol xpewoelg RTP, avtavakAoUv Tnv
wplaio SlakUOVON TOU KOOTOUG TMopaywyng kot aAAdlouv avd wpa, OmMwE
TIPOUCLAETAL KOL OTO TOPAKATW OXNUa. YMAPXEL €TKOWwWVIiA TPouNnBeuTh Kal
KOTOVOAWTA OE TPOYHOTIKO XPOVO KABWG OL XPEWOEL( YVWOTOMOLOUVTOL OTOUG
KOTOVOAWTEC pio nuépa N pia wpa mpLv TV epopuoyr) TOUG.
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lpanua 15: TipoAoyto RTP (FERC, 2006)

MNa mnapadelypa, otnv mnepimtwon tou day-ahead RTP, oL KOTOVOAWTEC
EVNUEPWVOVTOL 24 WPEC VWPLTEPA YLa TIC EKTLUWHUEVEC TIHEC HE Kal £ToL £€Xouv TV
duvatotnta €elte va MPOCOPUOOOUV TNV KATAVAAWON TOUuG KATAAANnAa, site va
avtlotabuiocouy To emuTA£ov KOOTOC e AAAQ olkovopLka péaa (Caves et al, 1989). Q¢
€K TOUTOU, TTOPOAO TIOU OL KATAVAAWTEC SV A LBAVOUV KATIOLOL CUYKEKPLUEVN alpoLpn
Qo TOV MPOUNBEUTH yla Vol LELWOOUV TO GOPTLO TOUG, TTOPAKLVOUVTAL VA TO KAVOUV
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ouykpivovtag tnv afla tng HE pe tnv TR otnv omoila auth MwAesital otnv AXM
(Borenstein et al, 2002).

2ta TiHoAdyLa RTP, éva pépog to piokou ekxwpeital €€ oAokAripou otov eAdtn
KOl yLa TO AOYO auTO oL mpopunBeUTEC Xpewvouv ¢BnvoTepa T cupBOAaLa auTol Tou
eldouc. OL mehdteg mou enwdeAouvTal KUPLwG amod tnv TLHOAOynon auth ivat avtol
TIOU €X0OUV 0TaBEPO MPATUTIO KATAVAAWGNG KAl TTOU €MIOUOUV va ayopAlouV ULKPEG
noootnteg HE pe xapnAd kootoc.

Ta nmpoypappata RTP pnopei va wheAoouv TO00 TOUG CUMUETEXOVTEG OE QUTA
000 Kal Toug Un. H pelwaon tng INtnong og KploeG MeEPLOSOUG, TIEPA ATTO TNV UELWON
TOU pnviaiou AoyaplaopoU TWV OCUMHETEXOVIWY, HOKPOTpOBeopa Hmopel va
odnynoeL otnv dnuoupyia oloéva Kat Alyotepwv VEWV povadwv mapaywyng. To
YEYOVOG autd woelel To oUVOAO TwV Katavalwiwy, adol Toug anaAAdcoeL anod To
KOOoTO¢ Tou Ba emwpiloviav oe MEePIMTWON AVEYEPONG VEAS LOVASAC TIOPAYyWYHG.
ErmutAéov, o mepimtwon mou n ayopd dev gival €€ oAOKANpPOU QVTOYWVLOTLKI, Ta
TLMOAOYLa RTP PELWVOUV TNV LKAVOTNTA TWV TIOPAYWYWV VA EAEYXOUV TNV ayopd, UE
QIOTEAECHUA MELWOELS TILWV ATO TIG OMoieg emwdeAoUvTaL OAOL Ol KATAVOAWTEG
(Allcott, 2009).

‘Eva mapadetypa epappoyn RTP Tipoloyiwv amoteAel pia HeAETN mou e€€taoe
Ta Bpoyunpobeopa odpéAn amod tnv ulobetnon twv RTP oe pia mpooopoiwaon tng
Ayopdc PIJM. Yrootnpiletal nw¢ e€aodalilovtag TNV CUPHUETOXI) TOU EVOG TPITOU LOVO
omo TO OUVOAO TWV KOTOVOAWTWY PBEATIWVETAL N OMOSOTIKOTNTA TNG AYOPAG Kal
nieplopilovral oL LEYAAEG SLAKUUAVOELG OE TIIEC Kal dopTio. Tautoxpova, TapOoAo ou
10 dopTio auédveTtal KATd PEGO OPO, T AELTOUPYLKA KOOTN TWV HovASwV Ttapaywyng
MElWWVOVTAL, ME TIC Movadeg mou otnpilovtal otnv Kavon TmetpeAaiov va
napoucLalouv Tn peyaAutepn pelwon (59% Otav CUPUETEXOUV OAOL OL KATAVOAWTES)
(Holland, 2006).

4.3.3.2. Two-Part RTP TiuoAoynon

Jtnv TwoAoynon RTP, omwc¢ oavaAlBnke Tmapamdvw, Ol KOTOAVOAWTEG
UTIOXPEWVOVTAL VO TTANPWOOUV yLa To $OPTIO TOUG OE TIUEC TIpayUaTIKOU Xpovou. Ot
TIHEG QUTEG yxapoaktnpilovtal amo UeYAAEG SLAKULAVOELS, UE QTIOTEAECUA MEYAAN
pepida katavalwtwv va amodpevyel ta RTP ocupPoAraia Adyw Ttou udnAou
OLKOVOWLKOU plokou mou autd cuvemnadyovtal (Borenstein et al, 2002).

Qotoco, moA\d RTP mpoypdupota €MIXELPOUV VA UELWOOUV TO ploOKO auTo,
avtlotolyilovtag pia Baolki KatavaAwaon yla Ty omola n xpéwon eivat cuvABwg n
avtiotoyn TOU yla kaBe katavaAwTtr. Z€ MEPLMTTWON OV 0 KATOVAAWTAG UTtEPPBEL TN
Baolkn auth KAtavaAworn, TTANPWVEL TNV EMUTAEOV KATAVAAWGN TOU o€ TIUEG RTP.
AvtiBeta, av katavalwoel Alyotepo emiPpaPevetal pe emiotpodn XpnUATwWVY A
EKTITWON OTOV CUVOALKO AOyOplaoHO, TWAWVTAG OUCLOOTIKA TIiow oTov pounBeuth
TNV EVEPYELD TIOU TEPLOOEVEL. Ta TPOYPAUUATA TLHOAOYNoNG autol Tou €ldoug
kaAovuvtal Two-Part RTP pe CBL (Faruqui, 2002). ETol ol KOTAVAAWTEG €XOUV TN
duvatotnta va avilotabpuioouv Tov ploko yla éval HEYAAO HEPOC TNG KATAVAAWGONG
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TOUG, KaBWC Kat va SLaXELPLOTOUV AmoSOTIKA TLG SLAKUUAVOELG 0TN {1)TNON TOUG, OTIWG
dalveTal Kal oTo EMOUEVO OXNUA. ZUYKEKPLUEVA, EXEL ATIOSELYTEL TTWE UE TNV ayopa
TOU EKTLUWMEVOU POPTLOU TOUG, OL KATOVAAWTEG UITOPOUV VAl ETUTUXOUV UELWON TWV
SL0KUHAVOEWY 0TO AoyapLaopO Toug mavw amnd 80% (Borenstein, 2006).
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lpapnua 16: Two-part RTP tiuoAdynaon (Goldman, 2005)

Qotooco n kpion otnv ayopad HE tn¢ KaAiwpopvia avédelée £va onUAVILKO
TPOPBANUA TTou pmopet va tpokU P eL amo tnv mpooéyyion CBL (Borenstein et al, 2002).
Edv ol katavoAwTtég ayopdoouv T Paclk) TOUC KATAVAAWGON O€ TR TOAU
Slapopetiky amd Vv MpoBAemOUevn, TOTE pmopel ite va emdotnBoulv, eite va
emiBapuvbolv oe umepBoAikd Babuod, avaloya HE TO v N TEAKN TN €ival
pHeyaAUTtepn 1 UIKPOTEPN TNG TPOPAemoOpevnG. To yeyovog auto oMo HOVO Tou
anoteAei INTnua Sikatoouvng, WS otn PAgn dnuioupyouvtal GaALVOUEVO AOKNONG
emppong amnd opadeg ocuudepoviwyv. Tnv avolkn tou 2001, edappoOOTNKE OTNV
KaAlpopvia €va RTP mpoypappa pe CBL. Ot ipoPAcnopeveg Tipég RTP avapevotav va
elval mMoAU vPnAOTEPEG QMO QUTEG TTOU OL KOTOVAOAWTEG Ba mMAnpwvav yla to CBL.
MOALG oL peyaAeg eTalpileg (TeAwkol KATAVOAWTECG) avtiAndOnkav To yeyovog autd
erublwéav aokwvtag nicon va efaocdalicovv yia avtég upnAo CBL. Etol, mapolo mou
n owovouia tn¢ KaAwpopvia Bplokotav oe Udeon, MOANEG eTALPLEG LOXUPLIOUEVES
udnAol¢ puBuoug avamrtuéng amattovoav peyalvtepo CBL oe oxéon pe tnv
maAalotepn katavaAwon toug. lNvetal pavepo nwg kabe mpoypapupa RTP pe CBL
EUTIEPLEXEL LD ATUTIN peTOPOPA TTANPWHLAG ATtO A TTPOG TOV TTEAATN (000 N TEALKA TLUA
Sladpépel amo tnv mpoPAenopevVn) Kal yia to Adyo auto n opBn ektipnon tou CBL eival
dlaitepa onuavtikn (Goldberg, 2010).

MNa tnv amoduyn Twv mpoBAnuatwv mou slodyet to CBL, mpotabnke éva
TLPOYPAULO TILOAOYNONG UE Ovoua built-your-own (BYO) two-part tariff (Braithwait,
2007). 20pudwva e AUTO OL KATAVOAWTEC UITopoUV va ayopacouv £va Bacotkd poptio
kKat va SwaBéoouv 000 MOooOTO autoU emtbBupolv ylo va oavtlotabuioouv Tto
OLKOVOULKO TOUG piloko. To TAeovEKTNUA Tou BYO cuykpultikd pe to CBL, €ival mwg
€MELON TO MPWTO MWAELTOL OTOUG KATAVAAWTEG O TIUEG TToU KaBopilovtal pe Baon Tig
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npoPAenopeveg RTP, Sev elodyel oute emidotnon oute emPBapuvon (Barbose et al,
(2005).

4.4. Bpota opaAng petafaonc otn SuVapLKn TLLoAoynon

Katd tnv petafatikn mepiodo, and ta cupBatikd ota 1o SUVAULKA TLLOAOYLA
elval BEBatlo mwe n avnouyia Ba eivat SLaxutn O0TOUC KATOAVAAWTEG, OTWG cUpBaivel
TIAVTA UMPOOTA o€ KABEeTL vEo. Ziyoupa Ba untdpEouv mehdteg mou Ba emwdeAnbouv
TIEPLOCOTEPO Kol aAAoL mou Ba Bpebolv o€ Mo pelovektikr B€on, BERata Aol Ba
€xouv tn duvatotnta npocapuolovrag t {ATNon ToUG KUPLWE KOTA TIG WPEG ALXUAG
TwV Kplowy nuepwv va auvérnoouv tnv Betikn enidpacn. Oco peyalwvel

Oa UTAPEOUV OUWE KAl OUASEC KATAVOAWTWY Tou Ba elval anpoBupeg oto va
SOKLUAOoOUV Ta VEQ Tpoypappata, yU autolg Ba mpénel va yivel eldikn pépLuva
TIPOKELUEVOU va SleUKOAUVOEL N HeTAPaor TouG. BApata mpog autryv tnv Kateubuvon
elval Ta mopakaTw:

e [lpoctolpacia medatwy. Ol MEAATEG MPETEL VA EKTTALOEUTOUV OXETLKA LE TO
ylati n KAQGOLWKA TPAKTIKA TG Sloapopdwong tng TWng tng HE mpémel va
OAAQEEL, EVNUEPWVOVTAC TOUG WG N SUVAULKNA TLLOAOYNON UITOPEL VA LELWOEL
TO EVEPYELOKO KOOTOG yLa TNV KOWVWVia 0TO 6UVOAO NG, va Ttoug BonBnoeL va
HMELWOOUV TO pnviaio Aoyaplacpd toug, epmodilel Ta blackout kat tnv mtwon
TAong, va BeAtiwoel tnv aflomiotia Tou CUCTANATOC KoL va 0dnynoEL oE €va
kaBapotepo mepLBAAlov.

e [lpoodépovtag epyaleia. Autd Ba MPETEL VOl EMITPEMOUV OTOUG TTEAATEG Val
alomoljoouV OTO MEYLOTO TS SUVATOTNTEG TIOU TOU TIAPEXEL N SUVAULKN
TLLOAOYNoN. Apxlkd, Ba mpenel va eival yvwpilouv mAnpodopileg OXETKA |LE TO
TIOOO TNG KATAVAAWONG TTou TipoépxeTal amod Sladopes TEAKEG XPNOELS OTIWG
0 dWTLONOG, 0 KALATIOUOG K.a. Enetta, Ba pnopoloav va edpodlactolv Ue
«real-time in-home» 0Bdveg mou Ba TOUG EVNUEPWVEL yla TNV KaTavaAwaon
EVEPYELOG KOl TNV avtiotolxn wplaio xpéwon. Akoua, Ba pmopoucav va
enwadeAnBouv amd TN Xpron emutAéov TPoidovVIwV TeEXVoAoyiag, Omwe ot
nipoypappati{opevol Beppootdatec. MNapodupola mapadeiypota pmopolv va
€papUOOTOUV YLa EUTTOPLKOUG KOL BLOUNXOVLKOUG TIEAATEG.

e Jyedlalovtag ouvluaoTIKA TIHOAOyLa. To 1° TiwoAdylo, yia mapadstlypa, Oa
TIAPEXEL SuvATOTNTA €K TWV TPOTEPWV AYOPAC TPOKABOPLOUEVNG TTOCOTNTAG
HE oe ouykekpuuévn tun. To 2°, Ba eival Suvaukng tipoAdynong kot Ba
ETUTPEMEL VA OTOUG KOATAVOAWTEG va  SLAXELPLOTOUV TO KOOTOG TNG
KATOVAAWONG TOUG, TPooapolovtag TNV XPOVIKA avaloya pe tnv Tun tng HE
ekelvng tng otyung (Chao, 2010).

e [lapoxn mpootaciag¢ amd uPnAég xpewoelc. Oo umapxel duvatotnta
SlaBeBaiwong otL o Aoyaplacpog tng HE dev Ba eivat upnAotepoc am’ OtL e
ToV TapadooLlakd TPOTO THOAOYNONG TOU LoXUEL wG onuepa. MdaAlota Ba
UTIAPXEL TTEPLOWPLO VA ElVAL AKOUN XOUNAOTEPOG AV XPNOLLOTIOLETOL SUVAULKO
TLHOoAOyLo. O katavaAwtAg Ba umoxpeolTal Vo MANPWOEL LOVO TOV XOUNAO
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Aoyaplaopd. Autr n uéBodog umopel va ebapUooTEL apXLKA KOl 0TNV TTOPELQ,
otav 6nAadn ol katavaAwtég Ba €xouv e€olkelwBel pe TNV SUVOULKNA
TLMOAGYNON, va katapynBel otadlaka.

AvTtapoLfn yla MEPLOPLOPO KATAVAAWONG KATA TG KPloWES wpeg atxung. O
KatavoAwtng Ba xpswvetal Baon cupdwvnuévou Tholoyiou, aAAd Ba
Silvetal n eukatpia va kepSloel EKMTWON KATA TG KPLOLWESG TIEPLOSOUG ALXUNG,
HELWVOVTAC TNV KATOVAAWGN o€ oxéon Ue To CBL tou.

MNapéxovtag duvatotnta emthoync. H duvapikni tipoAdynon, mapa ta ooa
avadépbnkav, pnopet akopa va Bewpeital mapakivduveupévn péBodog yla
KATOLOUG KOTAVOAWTEG. Oa NTav Aowumov wdéAlpo va umdapyxet duvatotnta
peTdPBaong o AAAa xpovopeTaAnTa TipoAdyLa, mou Ba Stadopomolovvtal
ano 1o Baotko. MNa mapadetypa, av kabiepwbel éva CPP oe cuvduaouo ue
TOU, ot mio emidpuAokTikol Katavalwtég Ba pumopovoav va emAééouv Eva
otaBepng xpéwong TOU, evw ot umoAoutol éva RTP fp 2-part-RTP (Faruqui,
2010).

EruBpaBevovtag Toug KatavaAwTteG. Ta umapyovta TipoAdyla HE otaBepnig
TLUAG elval apkeTd damavnpd yLo Toug mpounbeuTég Kabwg evanobEtouv Tov
Kivbuvo tng aBefaltdtnTag yia tnv moootnta Kal tTnv TN ¢ HE, onwg Ba
SlopopdwBolv oTnV XovdpeUmopikr ayopd, oToug Sloug Toug MpounBeuTEC.
Mpokeluévou va pmopouv va  avrtanmetEABouv Aowmdv oOe QUTEC TG
Slokupavoelg, xpewvouv €va  €ido¢  aodAAlOTpOU  OTOUC  TEAIKOUC
KOTOVOAWTEG. Me Tta  SUVOULKA TIHOAOGYLA, Ol OLOKUMAVOELS OUTEG
HeTadEpovTal otn Alavikr oyopd, Kal To ploko UETOKUALETOL  OTOUG
KOTOVOAWTEG, HE QmMOTEAeoUA TO a0dAALOTPO va AayLOTOTOLE(TOL  va
pHelwveTal. Onwg daivetal kol oto moapakdtw ypadnua (Fpadpnua 18), éco
avéavetal to pioko téo0 aufAvetal Kal N avtopolBi Twv KOTOVOAWTWY Of
oxéon Ue ta otaBepad TipoAoyLa (Sergici and Faruqui, 2011).

Potential
Reward Less Risk, More Risk,
(Discount Lower Higher
from Flat Reward Reward
Rate) -

Increasing Reward

RTP

o
)
|
A

Super Peak TOU
TOU

Seasonal Rate

Inclining Block Rate

Flat Rate Risk
(Variance in
Increasing Risk Price)

lpapnuo 17: Sxéon uetaéu piokou Adyw aBeBaiotntag tipwy kat midavic avrauolBrc katavaAwtwy (Sergici and

Faruqui, 2011)
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5. JUyKpLTIKA LEAETN SLEBVWV TIAOTIKWY TIPOYPAUUATWY
Slaxeiplong INTNONC 0€ OLKLALKOUG KOTAVOAWTEG

1o mapov kKedAAAo TNG €pyaociog, UeEAETwvVTOL SOKLUAOTIKA TPOYPAUUATA
(pilots/trials) mou €xouv ebappootei SteBvwg ota MAALoLO TNC LEAETNG TN ATTOKPLONG
{ATNONG YEVIKOTEPA OE OLKLAKOUG KOTOVOAWTEG. MapEXEL APKETA XPAOLUO EUPHUOTO
OAAG YL OPLOMEVEG TITUXEC TNG ATOKPLONG {NTNOoNG XPELAleTal TEPALTEPW EPEUVA
wote va e€axbolv acdaAr) CUUMEPATHATA.

Ta MAOTIKA MpoypApHATa Yla Ta omola yivetal Aoyog e€etalouv Kuplwg TIg
aAAayEg oTig ouvhBeleg katavalwong (DSR) Twv OLKIOKWY KOTAVOAWTWY, Ttapd Tn
OUVOALKN HElwon Tou ¢optiou moooTikd. Auto cupPalvel ylati to DSR bivel tnv
duvatotnta va PelwBEel To KOOTOC Kal oL EKTTOUTES S1oeidlol Tou avBpaka o€ OAO TO
olOTNUA NAEKTPLKNAG EVEPYELAG, ETUTPEMOVIAC TNV QTOTEAECUOTIKOTEPN XPNON TNG
UDLOTAUEVNG TIOPAYWYNG KOL XWPNTIKOTNTAG Tou SIKTUou. AutO Ba UEWWOEL TNV
QaVAyKn yLa VEEC EMeVOUOELG AUENONG TNG XWPNTLKOTNTOG KOL TNV EAOXLOTOTOLNGN TNG
XPonG Twv AlyOTEPO AmOSOTIKWY HOVASWY NAEKTpOTAPAYWYNC.

TNV HEAETN Ttapatnpouvtal duo Baoika i6n andkplong tng {ntnong:

i. TOU otoxeUouv OTn Uelwon Tou doptiou Katd tn SLAPKELA ULAG NUEPHOLOG
awung (day-in day-out basis). Auto to €idog adopd aldayn otn cuumnepidbopd
TWV KOTOVAAWTWVY KOTtd TN SLdpKeLla TnG KaBnuepLvng meplodou aLyuUnc.

ii.  mou mpokaAoUV pPeiwaon oTnV Katavalwon o€ pLa Kat’ e€alpeon KpLoLn axun
™¢ I{Atnong (critical peak). Autd to €ido¢ mep\apPAavel TEPLOTAOCLAKEG
MEWWOELS oTn {ATNON TWV KOTOVOAWTWY O€ TIEPLOSOUG He e€alpeTika uPnAd
KOOTOG TtaPOoX NG NAEKTPLKNC EVEPYELOC.

Jtnv ékBeon auvtr eéstalovtal DSR trials mou adopolv Tov OLKLAKO TOPEN TNG
NAEKTPLKAG EVEPYELO KOL KAAUTITOUV HEYAAO VP0G YEWYPADIKWYV TIEPLOXWV, ETTOXLIKWV
TEPLOSWY, XPNOELG NAEKTPIKWY OUCKEUWV, OAAA KOL KOVOVIOUWV TNG OYOPAg
eVEpYeLaG. AuTEG ol Stadopormolnoelg mpémnel va AndBouv untodn Katd tnv cuykpLon
TWV TIAOTIKWY TIPOYPAUMATWY yla va dtaopaAlotel n e€aywyrn 600 to Suvatov
00PAAECTEPWY CUUTEPACUATWV.

Ta KUplA EPEUVNTIKA TIPOYPAUUATA TTOU adopoUV TOV EUPWTIAIKO XWPO €lval
to Energy Demand Research Project (EDRP) otn MeydAn Bpetavia, to Ireland
Electricity Smart Metering Trials! otnv IpAavdia kat GAAeG Sokipég otn NopBnyia kat
otn lFaAAia. Qotoco, n BiBAoypadio kuplapxeital and mpoodateg UEAETEG OTN
Bopela Apeptkn Kat, o€ Ukpotepo Babuo, otnv Auotpalia. OL amattioelg yia Yuén
elval peyoAUTEPEC O QUTEC TIC XWPEC O OXEon amd TG mpoavadepbeioeg
EUPWTTAIKEG, KOL KAT €MEKTOON TILO KOVTA ota EAAnvika dedopéva. Etol, mMoAAEC amo

! Commission for Energy Regulation, 2011, Electricity Smart Metering Customer Behaviour Trials (CBT)
Findings Report
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TLG UEAETEG ETUKEVTPWONKOV OTN CUUTEPLPOPA TWV KOTAVAAWTWY UE KALLATIOMO TOU
XWPOU, TIOU QVTLITPOCWITEUOUV L0 CNMOVTLKA TtNYA TNG INTNOoNG NAEKTPLKAG EVEPYELAG
KOl UTLAPYOUV OPLA OTO TTOGOOTO TNG {TNONG N omoia Uopel va PeTakivnOel wote va
LNV EMNPEQCTEL APVNTIKA N AVECT) TWV KOTOAVOAWTWV.

MépoGg Twv HeEAETWV TOU TEpAapBAvovTal otnv Tapouoa OvVaoKOmnon
ETUKEVIPWONKAV OE OLKOVOULKA KivnTpa, Omwc time of use TIHOAOyLA, VW AAAEG
TIEPIAAUBAVOUV UN-OLKOVOULKOUC Oeikteg, OmMwe eilval n mapox mAnpodoplwv-
evnuépwan. OLeEPLOCOTEPEC SOKLUEG EXOUV TELPAUATIOTEL UE TIEPLOCOTEPQ ATIO €V
pETpa DSR (yia mapadetypo StadpopeTikoug TUTIOUG TIHOAOYiWY 1) CUVSUOOUOUG TWV
OLKOVOULKWY HETPWV KoL TEXVOAOYIEC QAUTOUATLOMOU).

5.1. M\oTIKA TtpoypappoTa

MNapakdtw eudavilovral ta TAOTIKA MPOYPAUUATA ToU e€etaotnkay. AvaAutikol
TVAKEG HE TA oTolKela KABE PEAETNG EEXWPLOTA UTIAPXOUV OTO TOPAPTNHA TNG
napovoag epyaciac.:

1. BGE Smart Energy Pricing Pilot (2008) ........c.ceecuieecieeeiieecieeesiteesiee e esereeeeveeesavee s -115-
2. California State-wide Pricing Pilot (2003-2004) .......c.ceccveevieeeireeesreeeieeecireesereeeeeens -117 -
3. CL&P Plan it Wise Pilot (2009)........cccuerereerieniieieniinieniesieeie e eeeste et s eeeseesneeeens -120-
4. Energy Australia (2006-2008) and Integral Energy Trial (2006-2008)....................... -123-
5. ETSA Utilities Trial (2005-2010) ......cccuererueerienieeienieeeesiesteeie e ete e seeeeesseeeeseesneeeens -125-
6. lIreland Electricity Smart Metering Customer Behavior Trials (2009-2010) .............. -127 -
7. LIPAEAEE (2001-2003) ..ccueeruirreeienrerienienieeiesieetensesueessessesusessesseensesseensessessessessesnnens -129-
8.  Norway DSR Pilot Study (2010) .....eeeieeiieeeeeieee ettt et e et e e e e a e e -131-
9. Ontario Energy Board Smart Price Pilot (2006-2007).......c.ccccvurercreeeireeecreeeireeesreennnes -133-
10. Pacific Gas and Electric Company’s Time-Based Pricing Tariffs (2008-2010)............ -137 -
11. PowerCentsDC Trial (2008-2009) ........eeieeiiiieeeiiieeeeireeeeecrreeeesrreeeesreeeeeeaaeeeeeanaeeaas -139-
12. Flex Alert Campaign (2008) .....ccuveeeeeiiiieeeciieeeecieeeeecteeeeeetre e e esrreeeesteeeeeeasaeeeeeanseeans -142 -
13. myPower Pricing Segments Trial (2006-2007) ......ccoeeerveerireeeirreesreeeireeesreeeereeesveens -145 -
14. Silver Spring/ OG&E Trial (2010) ..ccueeeveereereereecreeetee e ete et et eeeeveeeve b enveenaeas -147 -
15. EDRP Trials (2007-2010) ...ccuerueeiuerieeienienieenienieetesiesieesiesieesteste st eneesaeeeeseesseensesieensenee - 149 -




16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Norway ToU and Direct Control Trial (2001-2004).......ccccceueeeeiirveeeecireeeeiiveeeeeieeeen -152 -

Northern Ireland Powershift trial (2003-2004) ......ccooovverrieeeeeiiiireeeee e eeeenn -153 -
EcoWatt DSR Programme, Brittany and the Provence-Alps-Cote D’Azur Region.....- 155 -
(o | S T o oo To I & o PR - 157 -
Southern California Edison direct control measures (2010) ........cccoevveeereeeeeeenvennnen. - 159 -
[llinois real-time Pricing trial.........coocciiii e -161-
Pacific Northwest Gridwise Trial ......coooveeriieiniiieree e -162 -
Anaheim Critical Peak Rebate Trial ......ccocviiiieiiiiiiiie e -164 -
California Automated Demand Response Trial ......cccccecveeeeciiee i, -165 -
XCel ENErgy TOU Trial.cci i iiiie ittt et e e et e s svae e e s sbee e e e sraneaeeaes - 166 -
Florida Gulf Power Select Programme .....c..veeveciieeieciiiee e eciree s e e ssvae e e saeeee s - 168 -
[0 DSR LHAL .ttt st et re e -170 -
MISSOUIT CPP 1Al ..ttt s st eee e -172 -
PSE'S TOU @l ...ttt ettt st st e -174 -

5.1.1. Day-in day-out DSR (ToU)

Katd tnv TOU tioAdynon, oL TEG StadEpouv avaloya e TNV wpa TG NUEPAC.

JuvnBwg umapxouv 6uo (peak and off-peak) n tpelg (base, peak and night)
SL0POPETLKEG KALUAKEG TTOU LOXUOUV YLO CUYKEKPLUEVEG TIEPLOSOUG KaTA TN SldpKeLa
Tou 24wpou. OL XpewOel elval KOBOPLOPEVEG €K TwV TPOTEPWV Kal otabepég. O
oTOX0G €lval va evBappUVEL TOUC KOTOVOAWTEG va HEWWOOUV TN {ATNoN KAatd TN
SLOPKELD TWV TAKTIKWV- KaBnUepvwv meplodwyv atxung. Auti n Intnon Umopst va
LETATOMLOTEL 08 XOUNAOTEPN KALMAKO TIUAG, Yo opadelypa allalovtog To XpoOvo
XPronG NAEKTPLKWY CUCKEVEC.

MNapakdtw napouvaotalovral 15 peléteg mou e€et@louv TIG EMUMTWOELS Tou TOU

TwwoAoyiou, (Mivakag 3).

Mivakac 3: MeAéteg TOU

California State-wide Pricing Pilot (2003-

HMNA 226

2004)
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CL&P Pilot (2009) HMNA 188
PG&E (2008-2010) HMNA 25.500
Ireland Electricity Smart Metering

Behaviour Trials (2009-2010) IpAavdla 2.920
Ontario Smart Price Pilot (2006-2007) Kavadacg 124
myPower (2006-2007) HMNA 379
Energy Demand Research Project Trials HB 194 (EdF Energy), 1.352
(2007-2010) (SSE)?
Norway EFFLOCOM (2001-2004) NopBnyia 237
Northern Ireland Powershift (2003-2004) BOPEL(,I 100
IpAavdia
Integral Energy Trial (2006- 2008) Avotpoahia 241
Xcel Energy HMA 2.900
Florida Gulf Power Select Programme (2000 AyvwoTo yla TOU, 2.300
HMA
onwards) yta CPP
Idaho DSR (2005-2006) HNA 85
Missouri CPP (2004- 2005) HNA 91
PSE's ToU (2001-2002) HMA 300.000

Evoelktiko mapadetypa ToU mAOTIKOU MPOoypPAUUATOC:

Pacific Gas and Electric Company’s Time-Based Pricing Tariffs (2008-2010)

[evikQ oToWEla

To npoypappa éAafe xwpa otnv noAwteia tng California twv HMNA. Oplopéva ano
Ta anoteAéopata adopouv tnv nepiodo 2009-2010 kL dAAa tnv tepiodo 2008- 2010.
Juppeteixav, ebglovtikd, 25.500 katavaAwté¢ oto clotnua SmartRate. To péco
EL008NUA TWV CUMHETEXOVTWYV NTav $62.921, 0 péoog 6pog nAkiag ta 33 £€tn, 0 HECOG
0poG Twv MeAwv kdaBe volwkokuplou 3,41 kot to 15,4% eixav AdPel avwtatn
eknaibevon.

Katnyopiec anokpione Itnong

Xpnouomnowndnkav tpuwv eldwv tapidec:

e H SmartRate, pe uPnAn T apng and tg 14:00 €wg tg 19:00 os
NUEPEG EKTOKTWV YEYOVOTWV OAAA XOUNAOTEPEC TLUEG TIC UTIOAOLTEG
NUEPEG TOU KaAokalplou.

e Twn E-7, pue mepiodo awxung amo tig 12:00 £éwg tic 18:00 kat mévie
SlopopeTika enineda katavaAwaonc.

2 3t peAétn g SSE, 0 GUVOALKOC 0PLOUOC TWV CUMUETEXOVTIWVY LE TACH YLoL LETAKIvnon o€ GAAN
KAlpoKa TLAG Atav 1.352. Agv eivat cadEg av OAoL oL GUUETEXOVTEG TAV ATTOKAELOTIKA o TOU
TLHOAGYLO.
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o Tuwn E-6, e tpetg Stadopetikég meplddoug, mepiodo ayung T 13:00 £wg
TI¢ 19:00 to KaAoKaipL KoL POt LEPLKA X oo Tig 17:00 €wg Tig 20:00
TO XEMWVA Kal TIEVTE SladopeTika emnineda katavaAwong.

To £€tog 2010, to 20% TMEPLUTOU TWV KATOVAAWTIWV UMO TO KABEOTWG TNG
SmartRate &téBetav texvoloyikég SleukoAuvoels. H SmartRate avtikaBiotoloe tnv
OPXLKN TLLOAOYNON TWV KATAVAAWTWV.

Kivntpa

Ol KatavaAwTéG mou umaxBbnkav otnv SmartRate rtav MPoOOTATEUUEVOL TOV
TIPWTO XPOVO TNG EPapPLOYNG TOU TTPOYPAUMATOG, OUTWGE WOTE 0 AOYaPLACOC TOUG va
UNV KatoAngel auénuévog o ox€on WE TNV TPoNyoUUevn TWoAoynon. To 88% Twv
KATaVOAWTWVY UTO TNV SmartRate eiyav pelwpévoug Aoyaplacpol o oxéon UE Tn
TPONYoUUEeVN TLHoAdynaon. O LEoog 6pog TNG €€0LKOVOUNGCNG VLA TOUG KOTOVAAWTEG
N¢ TIHoAoynong TOU Rtav 18%.

AleukoAuvoe LC yua Toug KaTan)\wTéC

Oplopévol katavalwteg SLEBetav BondNTIKO €EOTALOMO €YKATECTNUEVO OTO
oUOTNUA KALLATIOUOU TOUC.

AMOaVEC oTnV Kotavaiwon

SmartRate:

O U€oOG 0pO¢ TNG Helwong Tou GopTiou, KATA TNV alxun, yla T 13 nuéEpEC
YEYOVOTWV €vtog tou 2010, SnAadn yla TG LEPEG mou TEBNKe o€ oxL n vPnAN TR
axung, ntav 14,1% evw 1o 2009 Ntav 15%. H péon peiwon katd tn Sldpkela piag
NUEPOG YEYOVOTOG KUMALVOTAV UETAEY 5,7% kat 22,8%. To 36% Twv KatavoAwtwv &
pelwoe TNV ayunl tng INTnong o€ NUEPEG YeyovoTwy, wotoco 1 otoug 4, dev eixe
TPOTEPN YVWON YLA TO OTL ETPOKELTO VLA NUEPQA E YEYOVOG.

TOU:
H péon peiwon tou doptiou atyxung ya tnv nepiodo 2009- 2010 Atav 11%.
Eunoédia

O avtikTtuTioG 0TO POPTIO KATA TIG NUEPEC YEYOVOTWY NTaV 65% peyalutepog yia
VOLKOKUPLA TIov €ixav mBavotnta peyoAutepn tou 75% va dtaBetouv KALLATIOUO.

YrioudatdtnTa UaPENC ALUTOUATLOUOU

InUelwOnKe 23% TePLOCOTEPN UELWON TNG alXUng {ntnong, katd tn Slapkela
YEYOVOTWYV, O€ KOTOVOAWTEC UTTO TNV SmartRate mou &1éBetav BonOnTikd e€omMALOUO
YLOL TO KALLLOTLOTLKO TOUG, O€ OXEON UE AUTOUC Xwpig BfondnTiko e€omAlouo.
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Aladopormou)oelc LETOEY TWV KOTAVOAWTWY

H péon peilwon tg aung INTnong ylo KAtavaAwTEG Pe XOAUNAO elc0dnua (yia
TOUG OTOlOUG UTIAPXEL, YEVIKOTEPA, TPOVOLA Yyl EKTTWON OTO AOyoplaopd Tou
NAEKTPLOMOU) KUPAVONKE 0TO 6,6%, VW YL KATAVOAWTEG e LPNAOTEPO €l0OSNUA
oto 21,4%. Evtoutolg, av AndBolv umoyn XopaKINPLOTIKA OMwW¢ N KOtoxn
KALLOTLOTIKOU TOTE N péon peiwon &g mapouaotalel Stadopéc. Mpemel va onuelwBOel
OTL KATA TOo OoXeSLoUO TNG TOapidag o Tpomog edapuoyns TG EKMTwong SlEdepe
avAAoya HE TO ELl006NUA TWV CUHUETEXOVIWY, CUVETIWCE TA OLKOVOULKA KivnTpa ATtav
SladopeTika yLa TG SU0 SLadOPETIKEG AUTEG KATNYOPLEG KATAVUAWTWV.

>tafepOTNTA TWV OTTOTEAEOUATWY

Jta Tpla Xxpovia epappoyr g TOU TPOYPAMUATOC OLUTOU, OL LELWOELG OTNV QLU
¢ {Ntnong &ev umoxwpnoav. EMOUEVWE, TO ATIOTEAECUATA TOU TIPOYPOALUOTOC
eudavilovv cuvenela.

5.1.2. Critical peak DSR (CPP/CPR)

Mot TNV OVTLUETWIILON TWV TIEPUTTWOEWY KPIOWMWVY QUXHUWV TOU CUOTHHOTOG
xpnotpomnodnkav duo 6wV TLHoAoyLa, to CPP kat to CPR. Katd tnv CPP tipoAdynon
eDAPUOOTNKE pLa TTPpoKaABOoPLOREVN UPNAR TLUA XPEWONG VLA TG TIEPLOSOUC EEALPETIKA
vPnAng Intnong (critical peak). Evw kata tnv CPR ol KatavaAwTtég emwdeAoUVTAL LLOG
EKTTTWONG (0TN BAOKN TIUA XPEWONC) YLO TNV HELWON TNG XPNONG EVEPYELAC KOTA TLG
WPEC Kplownc atxune. Eivatl anapaitnto Aoutov vo UTIAPXEL OUUITANPWHATIKA KOLL JLaL
pebodoloyia evnuépwong Twv KatavoAwtwy otL Ba petapouv os mepiodo critical
peak woTe va UmopEcouv va avtamnokplOouv.

‘Eva critical peak telvel va mpokUMTEL Katd tn OSLAPKELX TNG CUVNOLOUEVNG
NUEPAOLAG ALXUAG. ZTIG SOKLUEG TTOU UEAETHONKAY, UTIAPXEL VA OPLOUEVO ATTOSEKTO
mANBog TEétowwv yeyovotwyv, ouvABwg 12, ava €tog. Ou evlladepoduevol
evnuepwvovtal mpwv edpappootel N vPnAn TR xpEwong, elte TNAedwVIKA €ite pe
mail, evw o€ KATIOLEG LEAETEC UTIPXE KAl UTIEVOUULON TNV NUEPA TOU CUpBAvVTOC.

JTIC TEPLOCOTEPEC TMEPUTTWOELG TA TLHOAOYLa CPP kat CPR cuvodsuodvtouoav
Kat arnd TOU. AnAadrn evw svnuepwvovtouoav yla HEWWUEVN {NTNON KAtd TNV
nUeEPnoLa TeEPLoS0 aLXUNC TAUTOXPOVO EVILEPWVOVTOUCAV YLO EMUTALOV LElwan AOyw
critical peak. O aplBuo¢ CPP kot CPR TLHOAOYLWVY TTOU EPOPUOCTAKAYV CUVOUOOTLKA LIE
rising block tipoAoynong (avé€non TS CUVAPTOEL TNC CUVOALKNC KOTOVAAWONC)
NTAV TEPLOPLOPEVOG. Ma OUTOUG TOUG KATAVOAWTEG TTAPEXOVIOV EVNUEPWON HOVO
Kata to critical peak. Kamoleg pelétec xpnotlpomnoinoav HeToPANTEC XPEWOELG aVTL
oTaBepwWV XPEWOEWV ALXUAG.

MNapakdtw mopatibevral 16 peAéteg pe CPP tipoAoynon kat 5 pe CPR.

Mivakoag 4: MeAéteg CPP & CPR
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CPP - Critical Peak Pricing
California State-wide Pricing Pilot
(2003-2004)

CL&P Pilot (2009)

Integral Energy Trial (2006-2008)
Energy Australia Trial (2006-2008)
PG&E Trial (2008-2010)

BGE Pricing Pilot (2008)

ETSA Utilities Trials (2005- 2010)
myPower Trial (2006-2007)
Ontario Smart Price Pilot (2006-
2007)

PowerCentsDC Trial (2008- 2009)
OG&E Trial (2010)

EdF Tempo Tariff

Xcel Energy Trial

Florida Gulf Power Select
Programme (2000-crepa)
Idaho DSR Trial (2005- 2006)
Missouri CPP Trial

CPR - Critical Peak Rebate

CL&P Pilot (2009)

BGE Pricing Pilot (2008)

Ontario Smart Price Pilot (2006-
2007)

PowerCentsDC Trial (2008- 2009)
Anaheim Critical Peak Rebate
Trial (2005)

HMNA

HMA
AuvotpaAia
AuvotpaAia

HMA

HMA
AvoTtpahia

HMA

Kavadag

HMA
HMA
FaAAia
HMA

HMA
HMA
HMA
HMA
HMA
Kavadag
HMA
HMA

827 (CPP-Fixed Critical Peak), 234
(CPP-Variable Critical Peak)
371
297
750
25.500
148
20
379

124

233
3.000
800
2.900

2.300
68
87

382
253
125
318
71

EvSewktiko mapadetypa CPP kot CPR MAOTIKOU TTPOYPAUUATOC:

BGE Smart Enerqy Pricing Pilot (2008)

[eviKQ oTowEla

To CUYKEKPLUEVO TUAOTIKO POy pappa EAafe xwpa otn BaAtipudpn twv HMA thv
neplodo petall louviou 2008 - ZemtepuPpiov 2008 pe tn cuppetoxn 1375 OKLAKWY
KatavaAwtwy, and toug omnoioug ot 354 amotélecav tnv opada eAéyyou, dnAadn
ATAV TO PETPO CUYKPLONG YLOL TOUG KATAVAAWTECG TTOU CUUUETELXAV OTO TPOYPAUUA

anokplong {Nntnong.

Katnyopiec anokpiong Iftnong

Xpnotpomotndnkav ot €€n¢ pébodot:

e  AUVAMLKA TILOAOYNON TNG QLXMNAG
e 'EKTITWON TN OXETIKA KE TNV LX) LE XOUNAO eTtimedo EKMTWONG
e 'EKIMTWON TUAG OXETIKA LE TNV QX e uPNAO enimedo EkmTwong
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Xpnowomnowbnkav mapdAAnAa pe TwwoAdynon TOU, omou n nuépa nAtav
XWPLOUEVN o€ SUO0 TUNHaTA. Ol KATAVOAWTESG EVNLEPWVOVTAV VLA TNV KPLOLUN aLXUn
TNV mponyouU eV NUEPQL.

Kivntpa

Q¢ Kkivntpa, OAOL Ol GUUMETEXOVTEG, CUMMEPAAUBAVOUEVNG KAl TNG opadag
eAéyxou ehaBav $25 petd anod tn Slefaywyr] £PEUVOC OTO LOG TOU TIPOYPAUUATOC,
evw autoil mou umoBAARBNKav oTig VEEG TIHoAoyr ol haBav akopa $25 petd tn
Sle€aywyn €peuvag oto TEAOG. Na Toug KatavalwtEg ou urtoBARBnkav oe Suvaplkn
TLMOAOGYNoN Tou GOoPTIOU TOUG, OL TLLEG PUBLILOTNKAV WOTE VA UTIAPXEL LOOPPOTILA OTAL
€ooda.

AleukoAuvoe LC yla Toug KaTan)\wTéC

Mapoayxwpndnkav HETPNTEC yla Tn METPNON TNG XPnong ava 15 Asmtd o€
KATaVOAWTEC Tou &€ Toug SLEBeTAY, EVW O OPLOPEVOUC TTapaxwpnOnkav 00oveg yla
TN ONUOVON TWV WPWV, KPLoLUNG Kal 1N, oxune. Emlong, og kamoloug mapaxwpnonkav
SLOKOTITEG YLt TNV KUKALKN AELTOUpYLO TWV KALLOTIOTIKWY CUOKEUWV. O TAPOXOG TNG
evépyelag (BGE) pelwve TNV KATovAAWon Twv KALLATIOTIKWY Katd 50% oe mepiodo
Kplowng atyung. Mo tn SlEUKOAUVON TWV KATOVAAWTIWY UTPXaV TANPOodOopIieg
SlaBéaotpeg oto Stadiktuo evw AapuBavay eL6OTOLNOELS YLa TLG EKTTTWOELG KAL TO TTOCO
Tou e€olkovopoUoayV PETA amo meplodoug epdavion KPLoLUNG aLXUnG.

AMOVEC oTNV KaTovaAwon

JT0 QMOTEAECUATA TOU TUAOTIKOU TPOYPAUUATOG Kataypadnke Helwon tou
doptiou oe KplOoUEG aLXUEC amd 18% €wg 33%. Me tn Xprion Twv oBovwv yla T
onuavon Tng mepLodou aLyUng Kat Kplong ayung N peiwon tou doptiou KUHAvVOnke
070 23%- 7%. Mg tnv mapAdAAnAn xprion oBovwv kat SLaKOTTN yLo T KEVIPLKA povada
KALLOTIOMOU N Helwon ATav tng taéng tou 29%- 33%. Aev epdaviotnkav Stadopég
OoTNV EAAOTIKOTNTA TNG UTTOKATAOTACNG METAEL TwV HeBOSdwv CPP kat CPR. Z& nuEPEG
Xwpig kpiown awyun n pelwon Atav 1,8% pe Suvapkn TywoAoynon kat 4,4% pe
Suvaulk ToAoynon, o6oveg onuavong Kol SLaKOMTN yld TOV  KALUATLOUO.
JUUTIEPAOUATIKA, N UTapEn OUTOUOTIOUWY TIPOKAAECE HEYOAUTEPN HELWON TOU
doptiou.

AL0.dopOTIOLNOELC LETOED TWV KOTOVOAWTWY

Mpénel va avadepBel 0TL fAoeL TNE €peuvag oTa MAALCLA TOU TIPOYPAUMATOC, N
€EAQOTIKOTNTA TNG UTIOKATAOTOONG TNG XPNoNG NAEKTPLOMOU Katd tnv eudavion
KPLOLHLWY LYWV ATOV ULKPOTEPN VLA KATOLKIEG LE TIOAAEG OLKOYEVELEG KAl LEYOAUTEPN
yla KOTOVOAWTEC Pe avwTepn ekmaidevon ) peyalo eloodnua.
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5.1.3. Real time Pricing (RTP)

Jtnv Real-time TtwoAdynon oL TWWEG TOWKIAAOUV O OuVAPTNON ME TIG
SLOKUUAVOELG TNG TIUNG OTN XOVOPEUTMOPLK ayopd. Mmopei, yla mapddelypa, va
petafaliovral wplaia faon twv wplaiwv Tpwv otn day-ahead ayopd nAEKTPLKNAC
evépyelag. E€etaotnkav T€ooeplg HEAETEC TTOU PeEAETOUV TNV enibpaon tng Real-time
TLMOAOYNOoN, Kot cuvoilovtal oTov MoPAKATW TiVaKA.

Mivakag 5: MeAeteg ue real-time tiuoAoynon

Norway EFFLOCOM Trial (2001-2004) NopBnyia 81
PowerCentsDC Trial (2008-2009) HMNA 231
lllinois Real-Time Pricing Trial (2003-2006) HMNA ~1.500
Pacific NorthWest GridWise Project (2006- 2007) HMNA 112

Evoeiktiko mapadetypa CPP kot CPR mAOTIKOU POYPAUUATOC:

lllinois real-time pricing trial

[EVIKA OTOLYELDL

To mlotikd mpoypappa €Aafe xwpa oto IAvolg Twv HMA anod to 2003 £wg to
2006, pe apxLlki CUMMETOXN 651 OLKIOKWY KATAVOAWTWY, KOL L0 ETUTAEOV opada
eAéyxou 103 katavaAwtwv, Kal TeAlka £dptaoce to 2005 va €xel mepimou 1,500
OUMUETEXOVTEG.

Katnyopiec amdkpionc intnong

Xpnotuomnowdnke péBodog Suvaplkng TiwoAdynon Baollopevn otnv wplaia
T NG day-ahead ayopdg nAektplopou. Ot TIUEG AVAKOLVWVOVTAV TNV TIPONYOULEVN
MEPA, KOL Ol KOTOVOAWTEG EVNUEPWVOVIAV OTAV N TN UTepéPalve  €va
nipokaBoplopévo oplo.

AleukoAuvoe LC yLa Toug K(lTaV(l}\U)TéC

Ye 57 KOTOVOAWTEG 80ONKAV SLOKOMTEC KALLATIOUOU YO OLUTOLOTOTIOLNEVN
Aettoupyia, To 2004.

Oplopévol KatavoAwteg sdodlaotnkav pe éva «Energy Priceligh» (086vn
TipoPBoAnNC MANPOGOPLWY OXETIKA LE TO EMIMESO TWV TLUWV TNEG NAEKTPLKAG EVEPYELAG,
pe StapopeTikad xpwuata), to 2006.

Ot katavaAwtég 00nKav XpAOLUEG yLot CUMBOUAEC yLA TO TTWG VO LELWOOUV TNV

{NTnon katd tnv meplodo atyung oAAA Kol TN GUVOALKH KOTAVAAWGN NAEKTPLKOU
PEVHATOG.
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AMayEc otnv Kotavaiwon

JTO QmMOTEAEOMOTO TOU TIAOTIKOU Tpoypappatog Siamotwbnke ot 600
uPnAdTeEpN ATAV N TR TNG EVEPYELOG TOCO QUEAVOVTAV KAl N EAACTIKOTNTO TNG
{nnong.

Ol katavoAwtég e Energy Pricelight mapouoialov vpnAdtepn eAaoTikoTnTA
TLMAG A0 TOUG KATAVAAWTES XWPLG auTo, Katd 2,4%.

H avaAuon maAwvépopnong €8etée OTL n avtanokplon otn {ATNon oTLG WPLALES
TIUEG, AVW KAl KATW TOU 0plo UPNANG TLUAG, NTAV OTATLOTIKA ONUAVTLK).

Ot katavaAwTég e€olkovopnaoayv xprnpata oe cUyKpLon e O, TL Ba MANpwvav Pe
OAANn péBobdo tipoAoynong, m.x. flat rate, to 2003, to 2004 kot to 2006, pe péon
e€owkovounon 20,1%, 11,3% kat 15,5% avtiotolya. AvtiBeta to 2005 ol Aoyaplacpol
TwV Katavalwtwyv Atav uPnAdtepot pe RTP katd 6,3%.

OL KOTAVOAWTEG ME OUTOMATIONO OTOV KALLATIOMO €ixav 9,8% uynAdtepn
eAaoTikoTNTA TNG {ATNONG 0 TEPLOSOUC UPNAWY TLUWV.

AladoporoL)oeLg LETOEY TWV KOTAVOAWTWY

Mapatnpnbnke mwg n eAaotikdTNTA TNG {ATNOoNG auavotav 600 XaunAotepo
YLVOTQV TO £1008NUA TOU CUUHETEXOVTAL.

5.2. Eupipata oe oxéon pe tnv dtadopormnoinon tng Intnong

Katapxryv, emPeBatwvetal OTL OL OLKLOAKOL KATAVOAWTEG QVTATIOKPivovTal OE
METAPBOAEG TNG TLUNG TNG EVEPYELAG (TL.X. UPNAEG TIUEG o€ mepiodo ayung TNS INTnong)
akopa KL av 6 AapBavouv eKMTWOELG, AAAA EVNUEPWVOVTAL ATTAQ YLa TO EMinedo oto
orolo mpokeLTal va KupavBouv ol TIpéG. To mooooto tou doptiou mou petatiBetal
ano tnv nepiodo atyung dev eival eUkoAo va yevikeuBel, Lot urtdpyxouv StadopEg
Qo TIPOYPOLUA OE TIPOYPAULAL.

H BiBAoypadia Seiyxvel OTL T OLKOVOULKA KivnTpa £lval AMOTEAECUATIKA OTNV
oAAayn TNG oUPTIEPLDOPAG TWV KATavaAwTwyY. OMwg mapatnpeital, avianokpivovral
0 TIMOAOYLa TUTIOU Xpovou xpnong (TOU), kpiown awung (CPP) kat ékmtwong
kplown awpic (CPR)? pewwvovtag tn {Atnon NAEKTPKAG EVEPYELAC OTLC TTEPLOSOUG
aunc.t ZuvduaoTtikd, Tapéxetal MAnpodopnon yLo TN SLaKUUAVON TG TIHAC HECW

3 Katd o CPP, ot ugnAr Tiur xpéwong eboppdletal Katd tTn SLEPKEL TwV KPLOLUWY YEYOVOTWY
QUG evw oto CPR oL KatavaAwTEG emwdelolvTal Plag EKMTwWoNG (oTn Bactkr TN XpEwaong) yla
NV HelwoN TNC XPIONG EVEPYELAG KATA TIC WPEG ALXUAG.

4 Meplkég LEAETEC XpnoLOTIOLOUVY emtiong TLHOAOYNON o€ Ipaypatikd xpovo RTP, ou Ba avadepBolv
o€ EMOUEVN EVOTNTA.
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EVNUEPWTIKWVY GUAAaSiwV 1 Tou Aoyaplacpol, SnAadn xwplg xprion TeEXVOAOYLKWV
HECWV.

5.2.1. ToU
Mapakdtw mapouctalovial ol LEAETEG TTOU €EeTATOUV TIG ETUNTWOELG Tou TOU
TLHoAoyiou, KOl N AmoKpLon TWV KATAVOAWTWY OXETIKA UE TNV Pelwon tng Intnong HE

(Nivakag 4).

Mivakag 6: Antokpion {ntnong os ueAéteg TOU

California State-wide Pricing

Pilot (2003-2004) 1-6 200
CL&P Pilot (2009) 2-3 208-408
PG&E (2008-2010) 11 MotkiAeL
Ireland Electricity Smart

Metering Behaviour Trials 7-12 143-271
(2009-2010)

Ontario Smart Price Pilot 57 140

(2006-2007)
myPower (2006-2007) 3-6 187
Energy Demand Research

Project Trials (2007-2010) Mowiret 165
Norway EFFLOCOM (2001- , ,
2004) Méyioto 10 MoukiAel
Northern Ireland Powershift —
(2003-2004) Muwpn Lelwon 267
Integral Energy Trial (2006- . ,
2008) AyvwoTto Ayvwoto
5.19% L€ KEVTPLKO
Xcel Energy KALLOTLOMO XWPOoU, Ayvwoto
10.63% yxwplc
Florida Gulf Power Select AyvwoTo yla TOU, 22%
2 o)
Programme (2000 onwards) yta CPP 66% o CPP
Idaho DSR (2005-2006) 0 184
Missouri CPP (2004- 2005) 0 349
PSE's ToU (2001-2002) 5 Ayvwaoto

ITIC TEPLOOOTEPEC TEPUTTWOELG® TOU Tipoloyiwv onpewdnke peiwon otn
{NTNON KATA TIC OLXMEC TOU cuoTipatog. Movo oe tpelg peAéteg (Ontario Smart Price

6 Ta amoteAéopata tng peAétng Norwegian ToU avadépovtav os PéyLlotn Katl OxL HEon TLUR. TNy
Northern Ireland Powershift §ev avadepdtav nocootd peiwong.
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Pilot’, Idaho DSR® kat Missouri CPP°) 8ev mapatnprndnke peiwon (8ev undpyouv
SlaBéaotpeg mAnpodopieg yla mepetaipw avaiuon). Eniong napatnpeitot 6tL To €UPOG
™G HéonG Helwong {TNoNG aXung Atav peydlo, oL Adyol ou odrynoav os auto Ba
avaAuBolv mapakaTw.
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lpapnua 18: Meiwan {ntnong cuvouaoTikd Ue SLapopd TLUNG aUXUNG UE un-auxunc oe TOU tiuoAdynon

5.2.2. Critical peak (CPP & CPR)

MNapakdtw mapatibevtol ot peAéteg pe CPP kat CPR twwoAdynon, Kot n
amoKPLoN TWV KATOVAAWTWY OXETIKA PE TNV pHelwon tng Intnong HE, Mivakag 7.

Mivakag 7: Artokpion {ntnonc os ueAéteg CPP & CPR

Méon peiwon Awadopd TIHAG 1 EKTTTWOoNG

{Atnong kpioung KPioLUNG QXUNG LE |UN- Kpioung
axuns (%) awuns (mpooeyylotikd) (%)

CPP - Critical Peak Pricing

71BM Global Business Services and eMeter Strategic Consulting, 2007, Ontario Energy Board Smart
Price Pilot Final Report.

8 Faruqui and Sergici, 2009, Household Response to Dynamic Pricing of Electricity- A Survey of the
Experimental Evidence

9 RLW Analytics for Corporate Planning AmerenUE, 2006, Ameren UE Residential ToU Pilot Study, Load
Research Analysis - 2005 Program Results.
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California State-wide 13 ApVWwoTO
Pricing Pilot (2003-2004)
CL&P Pilot (2009) 10-16 720-2019
Integral Energy Trial
(2006-2008) 37 2008
Energy Australia Trial
(2006-2008) / 3636
PG&E Trial (2008-2010) 14-15 MotkiAeL
BGE Pricing Pilot (2008) 20 1444
ETSA Utilities Trials APWWOTO AYVWOTO
(2005- 2010)
myPower Trial (2006-
2007) 14 850
Ontario Smart Price Pilot
(2006-2007) 254 400
PowerCentsDC Trial
(2008- 2009) 2229 688
OG&E Trial (2010) 12 1095
EdF Tempo Tariff 45 Ayvwoto
Me air conditioning:
32% CPP, 15%
CPPToU
Xcel Energy Trial Ayvwoto
Xwplg air
conditioning: 38%
CPP, 29% CPPToU
Florida Gulf Power Select
Programme (2000- 41 829
ofjuepa)
;332;’ DSR Trial (2005- 1.26kW avé dpa 370
Missouri CPP Trial 12 (2004), 13 (2005) 625
CPR - Critical Peak
Rebate
CL&P Pilot (2009) 7-11 Ayvwoto
BGE Pricing Pilot (2008) 18-21 773-1167
Ontario Smart Price Pilot
(2006-2007) 17.5 400
PowerCentsDC Trial
(2008- 2009) 6-11 682
Anaheim Critical Peak 12 519% yLa katavaAwaon KATw amnd
Rebate Trial (2005) 240kWh to piva

Onw¢ SLamIoTWVETAL KoL amnod tov mivaka unnpée peiwon otn {NTtnon Kpiowng
oLXUNG o€ OAeg Tic CPP & CPR peléteg, pe peyaAo OpwE eUpog StakLpavonc. MNa Tig
peAéteg pue CPP, 1o eUpog TNG Helwong {Atnong kupaivetal ano 7-45%.
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H peyoahUtepn peiwon onuewwdnke otn pelétn EdF Tempo Tariff0 pe 45%. Se
QUTAV TNV €PEUVa OUWG Xpnolpomnol)dnke pa Stapopomoinuévn CPP tiwoAdynon.
Mpokettat yla éva €idog duvapikou TOU TiHoAoyiou 6TO omoio To oL NUEPEG TOU £TOUG
XwpLlovTaL €K TWV MPOTEPWV O TPELG KATNYOPLEG. AUTEG ELVOL OL KUTIAEY LLE KAVOVLKN)
{NTNOoN, OL KASUKEGY» HE UETPLOL ALXMN KOL Ol KOKKIVES» pe uPnAn awun. To mAR6og
TwV NUepwv KABe katnyopiag eival otabepd kabBe €toc. O TUMOG TNG NUEPOS
anodaociletal pla nuépa mpv. EMioNG oL XPEWOELS QLXUNG KAl PN OLXUAG €lvat
VP NAOTEPEG TIG KOKKLVEG KOL ASUKEG NUEPEC AT’ OTL TLG UTTAE.

AkohouBel n pelétn Florida Gulf Power Select Programme?! pe 41% peiwon.
A&ileL va onpelwOel kal n peydin noocootiaio Stapopd pHetafl Twv SUo XPEWTEWVY, TN
TAENC TOoU 829%. AuTA N €peuva OUWC SEV EXEL OKOMO TEALKA AMOTEAECHUO TA KABWC
Sle€ayetal akoua.

H apéowg emdpevn, pe 38% peiwon, n Xcel Energy Trial'? yla katavaAwtég pe
KALpatiopd xwpou. AkolouBei pelétn Integral Energy Trial'3, tng Avotpaliag, pe
Stadopd TIUAG LETOEU KPLONG OLXUAG Kal Xwpig va ¢tdvel to 2008% kal n pelwaon
IntntAG va Bpioketal oto 37%.

AvtiBeta, n xapunAotepn pelwon mapatnpeital eniong otnv Auotpalia, otnv
pehétn Energy Australia trial'*, pe t Stadopd THAC va eival akdpo uPpnAdtepn,
3636%, aA\d n peiwon va ¢tavel LOALG To 7%. Aev yivetal oadEg anod ta dtabéoipa
otolxeia mou odeiletal autn n LEYAAN AOKALON OTLG SUO AUOTPAALAVEG UEAETEG.

10 EFFLOCOM Partners, 2004, Energy efficiency and load curve impacts of commercial development in
competitive markets, Results from the EFFLOCOM Pilots.

11 Borenstein, Jaske and Rosenfeld, 2002, Dynamic Pricing, Advanced Metering, and Demand
Response in Electricity Markets, Paper CSEMWP105

12 Faruqui and Sergici, 2009, Household Response to Dynamic Pricing of Electricity- A Survey of the
Experimental Evidence

13 Energy Market Consulting Associates, 2009, Smart Meter Consumer Impact: Initial Analysis

14 Energy Market Consulting Associates, 2009, Smart Meter Consumer Impact: Initial Analysis
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lpapnua 19: Meiwan Zntnong cuvduaoTika Ue SLopopa TUUNG KPLOLUNG QLLYUNG UE UN- Kplowng auxurc oe CPP

T(HoAdynon

Ma tig CPR peAETeg, To eVPOG TNG HElWONG TNG INTNONG ELVOL TILO TIEPLOPLOUEVO
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lpapnua 20: Meiwan {Atnong cuvSUaOTIKA UE SLaPOoPA TUUNG 1 EKTTTWONG KPLOLUNG QUXUNG UE UN-KPIoWUNG

auyurc oe CPR tipuoAdynon
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Elvat onpavtikd va avadepBel mwg otig LeEAETEG TTOU e€eTAoTNKAY KoL Ta Suo

TIHOAGyla, CPP kat CPR, mapatnpeitat uvPnAdtepn petatomon ¢optiov OTIS
TEPLTTWOELG Twv CPP amod otL twv CPR.

Average percentage reduction in critical peak period demand

35%

30%

25%

20%

m CPP

15% = CPR

10%

5%

0% - : : : :
CL&P Pilot: low  CL&P Pilot: high  PowerCentsDC: PowerCentsDC: Ontario Pilot
regular all electric
participants participants

lpapnua 21: ZuykpLon tne peiwons {Ntnong o€ EpeuVes e ouvduaoud , CPP & CPR

Amo TNV mapamdvw oUYKplon OSLOKPIVETOL TWG TO OLKOVOULKO KivnTpo

(6ladopomoinon tung) dev amoteAel to Baoikd mapdyovia yla Ty avtidpaon Twv
katavoAwtwv. MNa mapadewypa, otn CPP kat otn CPR TWHOAOYNGON, OTIC UEAETEG
PowerCents DC'> ka Ontario Smart Price Pilot, n Stadopd tiun¢ eivat mavw amnd 680%
kat 400% avtiotolya, aAA n pelwon tng ntnong dev paivetal va yivetal cuvaptnon
QUTWV.

ITIC HEAETEC Bev avadEPETAL UE cOPNVELA N TACN TWV KATAVOAWTWY TPOC TV

CPP tipoAdynon aAAd Stakpilvetal mwg:

MBavov n CPR va ¢aivetal mo moAumAokn ar’ ott n CPP, kabwg o
UTTOAOYLOMOG TNG EKMTWONC Yylvetal BAon TNC OVAUEVOUEVNC KATOVAAWGONG
nou Ba eiyav oe nepiodo kplowng awung. Etot eival mo dVokoAo yla tov
KatavaAwTtn va mpoobloploel AUECA TO OLKOVOULKO KEPSOG amod uia mbavni
petatomnon poptiol o epiodo KTOG KPLOLUNG ALXMNAG.

15 eMeter Strategic Consulting, 2010, PowerCentsDC Program Final Report
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e OL katavoAwTéG lowg eival o emidpuAaktikol amévavtt oe mbavr {nuia.
AnAadn, elval mo TPOOEXTIKOL, TIPOKELUEVOU va amodUyouv EeTUTAEOV
XPEWoeLG (CPP), mapd va emwdeAnBolv kamolag ékntwong (CPR).

5.2.3. ZUykplon HETagL Twv anoteAeoudtwy Twv TOU, CPP kat CPR peAetwv.

AT TNV UEAETN TWV SLOBECIUWY EPEUVWV OTIC OTtoleg e€eTAOTNKAV TLLOAOYLO
TOU, CPP kat CPR givat Suvatov va ektiunBel o mopdyovtag Twv XPEWOEWV KATA TNV
edpappuoyn tou DSR. Oco peyalitepn eival n dtadopd HETALU TNEG TLUAG OLXUNG Kl
EKTOC OILYUNAG, TOOO LoXUPOTEPO daivetal va glval To KivnTpo yla va avtamokplOei o
KOTAVOAWTAC.

BéBala, To €Vpog tnN¢g Sladopomoinong tng TG dev e€nyel emakplBwg tnv
SlaKkUpavVon IOV TTOPOUGLALEL N AVTATIOKPLON TWV KATAVOAWTWY, ONwg dpaivetal Kat
napanavw ota ypadnuata 19 kat 20. To cupnépacpa autd eival cupdPwvo He Ta
gupnuata tn¢ npoodatng £kBeong Twv Faruqui kat Palmer, 6mou xpnotuonotlovvtat
otolxela anod 74 edpappoyEg DSR mpoypappdtwy and 9 peléteg. Itnv €kBeon autn
umoloyiletal Mw¢ mepmov ta plod Seiypota peiwong {ATNONG O WPECG OLXUNG
pmopoLv va dikatoAoynBouv amo tnv dtakupaven otn Stadopormnoinon Tng TLUAG o€
WPEG ayuAg Kot pn’.

Ynapxel oslpd and AAAOUG TAPAYOVIEC OTOUC OToiloug Umopel va odpeilovtatl
QUTEG oL SLaPOPOTIOLNOEL; OTA ATMOTEAECHATA TWV HUEAETWV. OTtwG:

e O KatavaAwTéG Telvouv va yivouv AlyOTEPO €UALOONTOL OTI( OLKOVOULKES
evdeifelg 600 aufavetal n SLApPKeELA TNC TTEPLOSOU QLXUNG. ITIC TIEPLOCOTEPEG
MEAETEG TO AVWTATO XPOVIKO SLACTNHA LA TIEPLOSOU QXU G Elval epimou 5
wpeG. H CL&P Pilot mepleAaBave pia epiodo axung 8 wpwv Kal dtamotwonke
HOVO ULa ULKPN HElwon TNG {ATNoNG aXUAG Katd 2-3% (mivakag 1), mapd to otL
elxe v uPnAotepn dladopomoinon METALY TIUAG AXMNG KaL KN, €wg 408%.
MAAlota, KATOlOL amd TOUG CUMMETEXOVIEC otnv €peuva SAwoav OtTL N
MEYAAn Oldpkela NG mepLodou alxung Bewpnbnke eumodlo yua Tty
HeTaTOmIon TG {Atnong o€ AAAN {wvn €KTOC TEPLOSOU QLLXUNG.

e QuOLAOTIKA Ol KOTOVOAWTEG EKMALSEVOVTIAL VA  QVIATIOKPIVOVTAL OTLG
QAT OELG YlO PElwon Tou GopTLOU CUCTHHATOG KATA TLE TIEPLOSOUC OLLXUNG.
Elval eUAoyo OTL 0O OLKOVOULKOC Ttapayovtag Ba evioxUETAL KOTA TNV TTAP0do
TOU XpOVOU KaBwWE oL KATaVaAWTES va paBouv mwg ol petaBoAn tng {ntnong
TOUG avTavakAATal 6Toug Aoyaplacoug TouG.

e To €ido¢ TOU OLKIOKOU E£EOTMALOMOU KOTEXEL EMIONG ONUAVTIKO poAo. la
napadelypa, otnv KoAipopvia n aviamokplon O OPLOUEVEC SOKLUEG HTOV
vdnAn, kKaBwg ekel n xprion TOU KEVTPLKOU KALLATIOMOU eival apkeTtd uPnAn.

16 Tversky and Kahneman, 1991, Loss Aversion in Riskless Choice: A Reference-Dependent Model. The
Quarterly Journal of Economics, Vol. 106, No. 4, pp. 1039-1061

17 Faruqui, and Palmer, 2012, The Discovery of Price Responsiveness- A Survey of Experiments
involving Dynamic Pricing of Electricity. Unpublished paper submitted to the EDI Quarterly
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Y€ KATOLEG UEAETEG edapuOoTNKAV TTAVW Omo €va €idog TiwoAdynong. Etol
kaBlotatal Suvato va ektiunBei n emidpaon otig SladopomoLoeL LETAEY ALXNG KO
LN OoLXUNG o€ KABe PeAETN EexwploTa.

Juykpivovtag to mAaiolo Twv peAeTwv Tou eddappocav TOU TipoAoyla, ta
OTOLXElOL OXETIKA UE TN onuaocia tou peyéBoug TG Sladopds TWWAG ALXUAG KOl Un
auNg elvat avauikta, aAAa Stadaivetal mwg 600 peyaAutepn eival Stadopd tOco
Telvel va au€AveTtal To TOCO0OTO TNG {NTOUHEVNG EVEPYELAG OE KPLOLUEG OULXLLNG TOU
ocuotnuartog. Mo mopadetypa, otnv peAétn CL&P Pilot o dutAaclaopdg otn Stadopa
™G TUNG Sev €depe ouolaoTikn HeTaBoAn otn peiwon tng {Atnong, evw otn UEAETN
Ireland Electricity Smart Metering Trials 6co aufavotav n Swadopd TIUAG TOCO
HeYaAUTEPN yLVOTAV Kal N Heiwon t¢ NTnong.

211G peAETeg pe CPP kat CPR TLHOAOYAOELG, OTIOU XPNOLUOTIOLONKE AVW KoL KATW
oplo otn Sladopomoinon Twv TIHWV GAVNKE WG 0TO AVW OPLo N pelwon t¢ InTtnong
Atav upnAdtepn, Tty BGE Pricing Pilot!® (Fpadnua 21) ko CL&P Pilot (Fpadnua 20).

Juykpivovtog ta SladpopeTikd €idn Twoloyiwv, kabiotatal cadég oOtL Ta
TLLOAOYLO TTIOU OTOXEVOUV OTN Helwon TNE {NTnong os mepiodo kpiowng awxung (CPP
kat CPR) €xouv HeEYQAUTEPO AVTIKTUTIO art’ OTL KElva TTOU OTOXEVUOUV OTn Slaxeiplon
TWV TUTUKWV NUEPAOWV atxpuwyv (TOU). Autd amnetkoviletal oto Mpadnua 20, mou
Selyvel 0tTL N péon avranokplon sivat uPnAotepn pe CPP kat CPR art’ otL pe TOU. Autd
elval avapevopevo, Aappavovtag umodn to XapoKTNPLOTIKA AUTWV TWV TLHOAoyiwv
Kot Toug SladopeTIKoUE 0TOXOUG TOUG.

e Ta cupPavta kpiowng awung ota CPP kat CPR tipoAoyla dev epdavidovral
ouxva (ouvnBwg 12 dopég To £€10¢6), evw To TOU edapuoletal o kabnuepLvi
Bdon. Etol, oL KatavoAwTtég ¢aivetal va TPOTLHOUV va PeTafdlouv tnv
EVEPYELOKN KATAVAAWGOH TOUG AlyeG NUEPEG TOU £TOUG MAPA OE TAKTLKN Bdon.

e H Stadopomnoinon otig xpewoelg ivat uPnAotepn ota CPP kat CPR tipoAdyla
apa Kal To Kivntpo ival .oxupotepo yla amoduyn uPnAwv AoyopLacUwy.

e TéMAog ota CPP kat CPR TLHOAOYLO QTALTELTAL N EVNUEPWON TWV KATAVOAWTWY
yla ETUKELMEVN Kplowun atun, KATL Tou AElToupyel Kat oav umevluuLon.

18 Faruqui and Sergici (The Brattle Group), 2009, BGE’s Smart Energy Pricing Pilot, Summer 2008
Impact Evaluation
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Mpadnua 22: SUykpLon TG KLelwong {Atnong os oxéon Ue Stadopomoinon TUAG ava eidog tipoAoyiou

Evnuépwon katavodwtwv

Y€ OAEC TIG SOKLUEG, TTAPEXOVTOL OTOUG KATAVAAWTEC OL BaCLKEC TTANpOodOpPILES YL
TIC SLPOPETIKEG XPEWOELC TTOU edappolovtal o SLaPOPETIKES XPOVIKEC TIEPLOSOUC.
OL TpoOMoL evnUEPWONG TIOLKIAOUV avOAOYWC TNV UEAETN, Umopel va eptAapBavouv
EVNUEPWTIKA PUAAASLA YLA TA TILOAGYLA KOL TIWCE VAL LELWOOUV I VO LETAKLVIOOUV TN
{NTNon, aKOUA KOL QUTOKOAANTO CNUELWHATA /| HayVATEG Puyelou yla umtevBuuLon
TWV TEPLOSWV OULXUAG 1 / KAL TWV TLUWV.

Ano ta €idn mAnpodopnong, oL kKatavaAwtég daivetal va Bewpouv Tio
XPAOLOUG TOUG MayvATEG Puyeiou Kol AUTOKOAANTA onUElWHATA. ATOTEAEoUATA
ano SokluEg €6elav wg otnv mepimtwon tng Ireland Electricity Smart Metering to
75% TMpOoTIUA TouGg payvATteg Yuyeiou kot To 63% ta autokOAANTA. ZTn pHeAétn Ontario
Smart Price Pilot, o payvitng Yuyeiov kabwg kal n pnviaia SnAwon xprnong Atav
BewprBnkav Ta TILO XPOLUA CTOLXELD yla TNV KaTtavonon Twv TipoAoyiwv. Ot Adyol
ylO. TOUC OTTOLOUC TIPOTLUWVTOL Ol HAYVATEG €lval OTL ATav oadeilg, CUVOTTTIKOL, Ko
avOektikol.

5.2.4. RTP

Av kal ta amoteAéopata eival meploplopéva, Stadaivetal mwg oL olklakol
KQTOVAAWTEG avtamokpivovtal otn real-time tiwoAoynon.
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H PowerCentsDC Trial peAétn mepleAdfave éva wplaio TIHOAGYO yla Ta
VOLKOKUPLA OTou TIEG Baailovtav tnv Tiun tn¢ day-ahead ayopdg NAEKTPLKAG
eVEPYELOG. Ol KOTOVOAWTEG EVNUEPWVOVTIAV QTO TNV TIPONYOUUEVN NUEPQ
TNAedwVIKA, e e-mail 1} sms Lo TO av oL TLHEG EMPOKELTO va urtepBaivouy éva
uPnAo «katwdA». OL MAnpodopleq OXETIKA HE TIC WPLALEG TWMEG ATAV
SlaB€olpeg og PAYUATIKO XpOvo oe €Eunvoug Bepuootateg, on-line, kabwg
Kall Le KARon o€ éva dwpedv TNAedwVikO aplBuo. Qotdoo, Ta anoteAéopata
autng t¢ dokung dev duvatal va BewpnBolv andAuta agloniota, Kabwg ot
TWMEG XOVOPLKAG HeElwONnKav Katd Tn SLApKeLla TNG SOKIUAOCTIKAG Tieplodou.
AUTO Katéotnoe SUOKOAO va SLoXwpPLOTEL N Helwon {Atnong mou odelAotay
otn real-time TLpoAGYyNGoN Ao TIG AAAAYEG OTNV KOTAVAAWGT TTOU TTPOKUTITOUV
AOYW TNG CUVOALKNG MTTWONG TWV TLUWV.

Jtnv Norway EFFLOCOM Trial®® edapudéotnkav oSuo edwv real-time
TLMOAOYNOELG, OTNV TTPWTN N wpLaia XPEWON TWV KATOVAAWTWY €apTloviaV
anmd auTtAv TNG XOVOPLKNG ayopdg evw oOTtnv O8ev NTAV CUVOPTHOEL TNG
XOVOpPEUTOPLKAG ayopas. Mapatnpnbnke Aowmov peyaAltepn peiwaon Intnong
QLYUAG OTNV MPwWTtn Tepimtwon. Qotooo, 0 APBUOC TWV KATOVAAWTWY HE
wptlaio SLakupAvVon OTLC TILEG TOUG NTav TTOAU TIEPLOPLOUEVOG VLA VA TIAPACYEL
aodaln cupnepacpaTa.

Jtnv lllinois Real-Time Pricing Trial®®, ol TWWEC NG NAEKTPLKNG EVEPYELAC
Baoiotnkav ot TIWEG NG day-ahead xovdpikng ayopdc. Ol KATAVOAWTEC
EVNUEPWVOVTAV QTIO TNV TIPONYOUEVN NUEPA TNAEPWVIKA,N He e-mail yia to
TOTE oL TLUEG Eemepvoloay €va 6plo. OL TIHEG ATav StaBEoiueg petd Tig 17:00
NG mponyoUUeVNGS NUEPAG, oto Stadiktuo N péow tnAedpwvou. Tnv nuépa pe
™V VPNAOTEPN TLUN, OL KATAVOAWTEG LELWOOV TN CUVOALKI) KOTOVAAWGOT] TOUG
katd 15% oe olykplon ME TOUG KatavoAwtég mou O&ev eixav real-time
TLHoAoynon?:. Ztn peAétn SwamotwBdnke emiong OTL N OQVTAMOKPLON TWV
KOTOVOAWTWY ATV HEYAAUTEPN OTAV N TIUN TNG NAEKTPLKNG EVEPYELOG RTAV
Tavw armo to uPnAd 6pLo TIUNG.

Ytnv Pacific Northwest GridWise Project? StamiotwBnke OTL Ol KATOVOAWTEG
avtamnokpivovtal Alyotepo otn real-time tipoAoynon amnod ot oe TOU kat CPP.
Kata t Sudapkela autig tng SOKWNAG, N TN TOU NAEKTPLKOU PEVHATOG
npooapuolotav kabe mévte Aemtd. H peiwon ¢ {ATNONG atyUng ylo Toug
KaTavoAwTeG TG real-time Atav 15-17%, o€ ouykplon pe 20% ya TOU kot CPP
TLHoAOynon®.

1% EFFLOCOM Partners, 2004, Energy efficiency and load curve impacts of commercial development in
competitive markets, Results from the EFFLOCOM Pilots

20 Symmit Blue Consulting LLC, 2007, Evaluation of the 2006 Energy-Smart Pricing Plan, Final Report.
21 Jongejan, A., Katzman, B., Leahy, T., and Michelin, M., 2010, Dynamic Pricing Tariffs for DTE's
Residential Electricity Customers.

22 Hammerstrom, 2007, Pacific Northwest GridWise Testbed Demonstration Projects, Part I. Olympic
Peninsula Project.

3 Faruqui and Sergici (The Brattle Group), 2009, Household Response to Dynamic Pricing of Electricity
- A Survey of the Experimental Evidence
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Oa XpeLaoTOUV MEPLOCOTEPEG TANPOdOpLeC yLa UTIAPEEL SUVATOTNTAG TTAPOXNG
a0PAAWYV CUUMEPACUATWY OXETIKA UE TO TWE Ol KATAVOAWTEG avildpoUVv O TILO
TIOAUTIAOKO TLLOAOYLO OTIWG €lval N TLLOAOYNON OE TIPAYHATLKO XPOVO.

5.3. AM\a supripota

5.3.1. Amnokpilon INTNoNG UE AUTOUATIONOUG

Ol peAéteg €6el€av MwG MOPEUPACELG YLA TNV QUTOUATONOLNGN TNG ATOKPLONG
{TNONG AOTEAOUV TOV TILO ATOSOTIKO TPOTIO YLa TNV HETATOMLON TNE {TNONG OTOUG
OLKLAKOUG KOTOVOAWTEC, OTOU OUYKEKPLUEVA EUEALKTA GOpPTiO OMWE CuoTHUATA
KALLOTLIOMOU Kol NAEKTPLKAC B€ppavaong.

Ol autopatiopol amattovv tnv aflomoinon texvoloyiag yla tv pelwon tng
KOTAVOALOKOUEVNG EVEPYELAC KOTA TIG WPECG OLXUNG. Mo mapadelypa oL OepUOOTATES
0T CUOTAMATA KALLATIOMOU HUMOPOUV TPOYPAUUATIOTOUV WOTE VA TIEPLOPLOTEL N
{NTNoN KOTA TG MEPLOSOUEC VP NAWY XPEWOEWV. ITIG EPEVUVECG TTOU HEAETAONKAY, Ol
QUTOMOTIOMOL XPNOLUOTOLOUVTAL KUPLWG O€ OUOTAMATA KALLATIOMOU XWPOU,
NAEKTPIKAG B€ppavong xwpou Kot vepoU aMAd kot avtAieg Se€apevwv. Kamoleg
HEAETEC Xpnolomoinoayv Kot peBodoug apeoou eAéyxou ¢optiou akOpa Kal and Tov
1610 ToV TAPOX0 EVEPYELQC.

Mapoakdtw mapouotalovrol 12 peléteg mou meplhapPfavouv  xprion
OQUTOMATIOMWY N ApECOU EAEyxou dopTiou.

Mivakag 8: MeA£teg mou neptAauBavouv xpnon AUTOUATIOUWY I} AUECOU EAEYXOU POopPTIOU

CL&P Pilot (2009) HNA 209 Texvoloyla eEAEyXOU KALLATLOUOU
PG&E Trial (2008- oy :
ZOG 1%) rial (2008 HMNA ~5.100 Texvohoyia eAEyxou KALLATIOMOU
LIPA Edge Direct «"EEUTIVEG» OUOKEUEC TTOU
Control Programme HMA 20.400 ETULTPETOUV TOV AECO EAEYXO TWV
(2001-2003) HOVASWV KALLOTLOMOU

«"EEUTIVEG» OUOKEUEC TTIOU
ETULTPETOUV TOV AECO EAEYXO TWV

PowerCentsDC . .
Trial (2008-2009) HNA 400 uovaéw’v KALLOTLOMOU .
QVTATOKPLVOEVA o€ real-time
METABOAEC

Mpoypappati{Opevol BepLOCTATES

myPower Trial YO KALLOTLOMO QVTOTTOKPLVOREVOL

HMA 319

(2006-2007) autopata og CPP kaL TOU
OTALTAOELG
®Doprtio YaUNANC MTPOTEPALOTNTAG
Norway EFFLOCOM NopBnyia 1.230 (nAektpikn B€puavaon vepou) Ba

Trial (2001-2004) UTTOPOUCE VA OTIOKOTIEL Ao TOV
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TLAPOXO EVEPYELAC UTIO OPLOLEVEC
OUVONKEC
O TEPLOPLOUOC TOU CUUTILECTH OTO!
HNA 343.566 CUOTHUATA KALLOTIOMOU KATA TN
SLapKELa TNG KPLOLNG QLLXIAG
Mpoypappati{opevol BepuooTateg
OG&E Trial (2010) HMNA ~3.000 YL KALLLOTLOWO OVTOTTOKPLVOLEVOL
autopata os aAAayn XPEWOEWY
ALAKOTITNG TIOU ETILTPETEL OTOV

SCE Direct Load
Control Trial (2010)

BGE Pricing Pilot

(2008) HMNA 342 TLAPOXO TOV EAEYXO 'EOL,J KEVTPLKOU
KALLOTLOMOU
ETSA Utilities Trials , EEwTEPLKOG EAEYXOG TOU KEVTPLKOU
A 4 .
(2005-2010) votpahia 946 KALLOTLOMOU
California JUOTNUOL TIOU ETIETPETIE TNV
Automated 122 (2004), 98 i , P . n
HMNA OQLUTORLOTOTIOLNON CUCKEU WV ‘OTIWG
Demand Response (2005) avthiec SeSapeviv
Trial (2004-2005) 6 Ossap
Missouri CPP Trial ‘Evag €€umvog BeppooTtdtng ylo
HMA 78 .
(2004-2005) KALLLOTLOWO.

AUTEC OL HEAETEG ATTOCKOTIOUV TIEPLOCOTEPO OTHN Uelwan TG {NTNONG OE KPLOLUEG
TePLOSOUC UG apd o Kabnuepwvr Baon. Eniong yivetat eUKOAA avTIANTTO WG
oL avtopatiopol epapudotnkav POVo OMou UTIAPXOoUV HeyaAa doptia Kal eVEAKTA
O€ LETOTOTILON OMWE €LVaL TWV CUCTNUATWY KALLOTIOHOU.

To amoteAéopata mOU ovtAolvial omo TG £peuveg Oelyvouv TwG oL
OQUTOMATIOMOL KoL O AUECOG €Aeyxo ¢opToU €XOUV ONUOVTIKA Emidpacn oOTLC
TIEPLOSOUC KPLOLUNG QLY G TOU OUOTAMOTOC. ZUdwva Ue TNV EKBeon Vaasa ett meta-
study?* n peiwon katd TI¢ opég eivar amd 60-200% peyallTepn HE Xpron
OUTOMOTIOUWY KOL O AUECOU EAEYXOU at’ OTL XwPLG. ZUYKEKPLUEVO TTapaTnenOnKe OtL
N Helwon ¢ Ntnong pe avtopatiopo ntav 31% (16% xwpig) yia tnv CPP tipoAoynon,
20% (12% xwpig) yia TNV CPR, kot 16% (5% xwpig) yia tnv TOU. Zto idlo cuunépaaoua
KataAfyeL kat n €kBeon twv Faruqui kat Palmer?, 3tnv pehétn CL&P Pilot 6mou
epapudotnke CPP pe autopatiopo mapatnpnnke peiwon Intnong katd tnv nepiodo
QLYUAG TNG TAENG ToU 23% , EVW XWPLG QUTOUATIONO ATV 0To 16%. Opwg Katd tv
edpapuoyr) TOU ocuvbuaoTikd pe autopatiopd dev auv€nbnke n peiwon otn Rtnon
aung, onwg éxel avadepbel oe autiv ) HEAETN, N HeyAAn SLAPKELA TNG OLXUAG
OTOTEAECE AVOLOTOATIKO TTOPAYyOVTAL.

Ol KOTAVOAWTEC TIOU OCUMMETEXOUV OE TIPOYPAUMOTO HE KAmolo €idog
outopatilopou dev amatteital ot ol va mpooapuolouv TN CUUTEPLPOPA TOUG
TIPOKELUEVOU VA avTamokplBoUv oe SLOKUPAVOELC TNG XPEwoNnG, KabBwg yilvetal
OQUTOMATA HE TNV XPHON TEXVOAOYIKWVY PEowV. ETol To {nToupevo sival va Bpebei To

24 Vaasa ett, 2011, The Potential of Smart Meter Enabled Programs to Increase Energy and Systems
Efficiency: A Mass Pilot Comparison; Short name: Empower Demand

% Faruqui and Palmer, 2012, The Discovery of Price Responsiveness - A Survey of Experiments
involving Dynamic Pricing of Electricity. Unpublished paper submitted to the EDI Quarterly
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KataAAnAo mAdvo mou Ba Toug KAAUTITEL 000 TO SUVATOV TTEPLOCOTEPO WOTE OPXLKA
va to amodexBolUv Kal OTn OCUVEXELD va Tapapeivouv o’ auto, Xwpic va To
TIAPOKAUIITOUV, AV TOUG TTAPEXETAL N duvaToTnTa.

MéxpL onuepa, dev umdpxel MANBwWPA CTOLXEIWV OXETIKA LLE TO KATA TTOCO OL
QUTOMATLOMOL YivovTal amoSeKTOL atd TOUG KATAVAAWTEG, OO TO TIEPLOPLOMEVA OUWG
gupnuata twv Slabéolpwy peAeTwy Sladalvetal Mwg UMAPXEL Taon amodoxng.
MAALoTa, TO ATOTEAECATA KATIOLWY EPEUVWY SELXVOUV OTL OL APXLKOG EVOOLAOUOG yLa
OUMMETOXN €lval Suvatdv va meploplotel mapéxovroag tnv  duvatotnta va
TIOPAKAUITOUV TNV AUTOUATOTIOLNEVN AELTOUpYLA.

3tn pehétn SCE Direct Load Control Trial?® ot katavaAwtég eméENe€ay Tov HEYLOTO
apLOUO NUEPWV TOU £TOUC TTOU EMETPETAV VA TOUC eTBANBEL apeocog Eleyxog poptiou
Kal POAoTo péEXpL Tolo PBabuo. Emiong xpnolpomolnbnkav OLKOVOULKA Kivntpa
TIPOKELUEVOU va eTTPEYP oLV peyaAUTepO Babuo napepBatikol eAéyxou dpoptiou. Asv
elval cadég To anotéAeopa auth¢ TnG HEBOdoU e oxéon e AANEG €peUVEG, KaBWE Ta
anotéAeopa mapouotalovial yla KABe KALLATLOTLKI) Hovada evw o AANEG LEAETEC YL
TNV OUVOALKN {ATNoN QULXUAG.

Mia PeAETN yla TV anodoxn TwV EEUNMVWV CUOKEUWY O TOUG KATAVOAWTEG
TIAPEXEL KATIOLO TIEPETAlIPW OTOLXEla. Av KoL TO SElyld TWV CUUUETEXOVTIWV €lval
TIEPLOPLOUEVO, TapatTnpnBnke mw¢ n amodoxn £dtave 1o 90%, aAvoAoyw Tnv
NAEKTPLKN ouokeur otnv omoia Ba edbappolotav?’. stnv pelétn Electricity Policy
Research Group (EPRG)?® oL epwtnBévtec rjtav mpdBupot va amnodexBolv kdmolou
€(60UG QUTOUATIONO OTIC NAEKTPLKEC CUOKEUEC TOUG TIPOKELUEVOU va elwdeAnBouv
EKTTTWONG 5% 0TO Aoyaplaopo TOU NAEKTPLKOU PEVUHATOG.

5.3.2. Amnokpilon INTNong Le auEnNUEVO eMIMeSO EVNUEPWONG KATAVOUAWTWV

'OAeC OL LEAETEG TTOU XPNOLLLOTIOLOUV OLKOVOULKA KivnTpa odeiAouv va mapéxouv
NV KOATAAANAN EVNUEPWON OTOUC KATAVAAWTEC yla va eival og B€on kat ot iSlol va
OVTATOKPLOOUV OTIC AMALTAOELS YA Heiwaon {NTNONG KATA TG TIEPLOSOUC ALXUAG TOU
OUOCTNHATOG.

MNépav twv Poowkwv peBOdwv mAnpodopnong, mou avadeépbBnkav Kot
TAPAMAvVW, Xpnoldomowdnkav kot AGAAOL TIOU TAPEXOUV TILO AETTOUEPELS
nmAnpodopiec. MNa mapddelyua, n pnviaio KATAoToon Xpriong oto Aoyaplacuo, A Kot
on-line, otnv omoia n ouvoAikn katavalwon avaAvetat otig {wveg XpEwaong avaloya
TOV TUTIO TIHOAOGYNONG Tou KABe ocuppetéxovta. Emiong mapéxovrol NAEKTPOVIKES
OUOKEVEG TtoU €Xouv tTnv duvatotnta yla o dtadpaotikn Kot real-time evnuépwon,
onwg 006vec (In-Home Displays). BEBala To KOOTOG MapoX G TETolwv HeBOdwv eival

26 Freeman, Sullivan & Co., 2011, Southern California Edison’s 2010 Demand Response Load Impact
Evaluations Portfolio Summary

27 Mert et al, 2008, Consumer acceptance of smart appliances

28 platchkov, Pollitt, Reiner and Shaorshadze, 2011, 2012 EPRG Public Opinion Survey: Policy
Preferences and Energy Saving Measures
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ocadwg uPnAotepo amod ot ta anAd GuALadLa, Kal TpENeL va Ao BaveTal urmtoyn Katd
TNV oUYKPLON TWV TPOTIWV EVNUEPWONG.

5.3.2.1. EK TwV TTPOTEPWV EVNUEPWOTN

YMApXoUV TIEPLOPLOUEVA OTOLXELDL OXETIKA ME TNV «EK Twv mpotépwv»

evnuépwon mou davepwvouv OtL CUPBAAAEL BeTikd otnv amokplon {Atnong
EVEPYELAG.

H peAétn Ireland Electricity Smart Metering Trials mapeiye ta o evappuviika
anoteAéopata pe ocuvluaopo HeBOdwV OMwE o Siunviaiog Aoyaplacuog, n
unvaia OnAwon xpnong evépyelag kot n  oBdovn mapakoAolONnong
katovaAwong. H peiwon tng {tnong ntav tg tagng tou 11,3% evw xwpig tnv
evnuépwon nNtav oto 8,8%. Aev uMApXEL SuvaTOTNTA EKTIUNONG TNG
ouvelodopag tng kabes peboddou Eexwplota.

Jtnv peAétn PowerCents DC Trials, ol ouppetéxovteg AapBavav «avadopd
XPNONG EVEPYELOC» TIOU Ttapouaiale TNV NUEPHOLO XProN HE YPadIKO TPOTO.
Ta amnoteAéopata deiyvouv nmwc¢ auvtd ouvéBale Betikd. Movo 1o 3% Twv
ouppetexovtwv dnAwoe otL dev Slapale kabBolou tnv avadopd, to 52% otL
BonBnoe otn pelwon Tou Aoyaplacpou Kot To 1/9 Twv CUUUETEXOVIWY OTL SV
€kave kapia alhayn Baon tng avadopag.

5.3.2.2. Real-time evnuépwaon

Ol peA€teg mapeiyov oToug KATavoAwTEG Real-time evnuépwon péow «in-home

displays (IHDs)» mou €&sixvav tnv Katavalwon KABE XPOVIKNC OTWYUAG KOl TLG
avtiotolxec mMAnpodopileC XPEWOEWV 1 CUOKEVEC TUTIOU «Energy Orbs» &nAadn
000veg pe XpwpaTIKA onpota avaloyoa tnv lwvn XPEWONG TNG OTLYUNG TIOU
AelToupyoUuv cav UTEVOUULON YLa TIC ALXUEG. 2TOV TTOPAKATW Ttivaka epdavilovtal 6
peAETeG TTou edappooav Tétola pebodoAoyia.

Mivakacg 9: Ot ueAéteg ue Real-time evnuépwaon KatavoaAwtwy

Energy Orbs kat

CL&P Pilot (2009) HMA 307 IHDs
Integral Energy Trial ,

2 D
(2006- 2008) Auotpalia 89 IHDs
BGE Pricing Pilot

2 E

(2008) HMNA 620 nergy Orbs
OG&E Trial (2010) HMA ~3.000 IHDs
Ireland Electricity
Smart Metering IpAavdia 938 IHDs
Trials (2009-2010)
EDRP Trials (2007- 194 (EdF Energy),
2010) HB 588 (SSE) IHDs
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ITIG MePLOOOTEPEC UeEAETEC hAVNKE TWG N xprion real-time evnuépwaong odrynoe
o€ EMUMPOCOETN WKPA Helwon TNG INTNONG ALXUAG.

e Jtnv BGE Pricing Pilot, ol katavaAwTtég pe Energy Orbs mapouciacav peiwon
Ntnong katd 23-27% evw ekelvol ou dev SLEBeTav pelwoayv katd 18-21%.

e JtnviIntegral Energy Trial ot katavaAwTtég pe IHD peiwoav katd 41% evw xwplg
IHD n pelwon tng {Atnong Atav oto 37%.

e Jtnv Ireland Electricity Smart Metering to 91% twv katavalwtwv pe IHD
Bewpel OTL N ouokeun cuPBAAEL BeTKA ot pelwon tng {Rtnong, kat to 87%
otL BonBa otn petatonion twv poptiwv oe Bpadivn {wvn.

e Jtnv OG&E Trial®® ol katavoAwtég pe ToU kat IHD peiwoav t {Atnon toug
kata 17% oe ouykplon pe 11% yla 600UC TOUG TtapEXOVTOV UOVo on-line
TIANPOdOPLEG yLa TIG TPEXOVOEC TLUEG KAL TNV MPOohATN KATavAAwaN.

YIApXoUV OPWE Kol MEAETEG IOV £8woav aviiBeTa anmoteAéopata.

e Jtnv CL&P Pilot, 6ev mapatnpnbnke kapio peiwon otnv I{ATnon yua
katavoAwtég oe ToU, CPP kat CPR mou toug 800nke Energy Orbs rj IHD
OUYKPLVOVTAC TOUG LE EKEIVOUG TTOU SeV glxav.

e EmutAéov otnv OG&E Trial, ot katavaAwtég oe CPP pe IHD peiwoav tn Intnon
Kata 11%, evw ekelvol mou Toug mapExovtav on-line mAnpodopieg peiwoav
Kata 12%.

Ta amoteAéopata amod Tnv HeAETn Tou HB elval avdauewkta. tnv EDRP
Sle€axOnkav duo dokiuég pe TOU tipoAdynon, pia anod tnv EdF kat pia amnd tnv SSE,
ot omoieg 666nkav IHDs otoug ocuppetéxovtec. H ouokeur tng EdF ntav
ouvdedepévn oto biktuo kal apeixe MAnpodopleg OXETIKA LE TNV TPEXOUCA XPNON
NG NAEKTPLKAG EVEPYELAG, TO KOOTOG TNG, SESOUEVA LOTOPLKOU XPRONG, KL EKTIOUTTWY
CO2. H ouokeun tng SSE ntav dopntA. Ztnv dokwn tng EdF SlamotwOnke oOtL
MELWVETAL HOvVo n IATnon tng Bpadvng KaABNUEPIVAG ALXUAG YL TOL VOLKOKUPLA UE
ALlyOTEPO QIO TPELG KATOLKOUG, EVW KE TTAVW aTo TPELS UTApEE avgnon. Ztnv SokLun
¢ SSE StamiotwOnke otLn mapoxn IHD 1 web mAnpodoplwv Helwoe TNV avtamokplon
Twv Katavalwtikwv. Ou ouyypadeic umootnpilouv OTL low¢ n  auvénuévn
nmAnpodopnon «umepdOPTWOE» TOUG KATAVOAWTEG.

Aev kaBiotatal cadég ano ta otolxeia mou mapouctalovtal OTIG HEAETEC, yia
Tolou¢ Adyoug epdaviletal avtn n SLaKUUOVON oTNV ATOKPLON TWV KOTOVOAWTWV.

5.3.3. Osgtiki avtiAnyn katavoAwtwy o DSR peBodoloyieg
Mepikég peAétec ouvENeEav MAnpodopieg yia TNV avtiAnPn Twv KATAVOAWTWY

OXETIKA PE TIG SOKLUEG. Ta amoteAéopata TN avatpododotnong ntav Betika. Auto
SlamiotwOnke TO00 0TI SOKLUEG TIOU QIMOCKOTIOUOAV OTN HELWON TNG KABnUEPLVAG

2 Sjlver Spring Networks, 2011, SEDC: Consumer Engagement and Demand Response Case Study; and
Raab Associates, 2011, OGE: Engaging Consumers for Demand Response
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QLYUNG 000 KAl OE €KELVEG TIOU OTOXELAV OTN Uelwon Tou dopTiou Twv Kplolwy
QUL LWV.

e T092% twv cuppeTexovTwy otn CL&P Pilot SnAwoav otL Ba cuppeteixav ava
otn Sokun, Kat paitota Babuoldynoav tn GUVOALKH LKavoToinon Katd Péco
0po ue 5,1 ota 6.

e To 78% twv 298 epwinBéviwv otnv Ontario Smart Price Pilot sitmav ot Ba
npotewvav to TOU tioAdylo o éva ¢iho. OL 3 kuplotepol Adyol Atav n
gvalobntomnoinon o Bépata pelwong Tou Aoyaplacpou, o KAAUTEPOG EAEYXOC
TOU KOOTOUG TNG NAEKTPLKAG EVEPYELAC, KoL Ta TEPLBAANOVTIKA 0dEAN.

e To 74% TwV OUMUETEXOVTWV SNAwoav OTL EUELVOV LKAVOTIOLNUEVOL UE TN
peAétn PowerCents DC. To 89% Twv GUUUETEXOVIWV Ba tnv cuotnvav &va
¢ho. EmutAéov, mavw amd 10 93% TWV OCUUUETEXOVIWV £€€dpacav TNV
npotipnon otig DSR dop£g TIHoAdynong Evavtt Tou Bactkol TipoAoyiou, rising
block, mou sival apketd dtadeSopévo otig HMA.

e To 77% - 81% twv CUMPETEXOVTIWV otnv myPower Trial*® dnAwoe otL Ba tnv
TpOTeLVaY o€ €va ¢iAo 1) ouyyevh.

Y€ OPLOPEVEC TIEPUTTWOELG, N EVIUTWON yila Ta DSR TipoAoyla ATav mo Betikn
HETA TG SOKIMEG amod OTL mpwv. MaAlota, otn peAétn Ontario Smart Price Pilot
avadépetal OtL mpLv and tn dletaywyn TNG EPEVVAC OL KATAVOAWTES elxav ¢doPnOel
otL To TOU TipoAoylo Ba Ntav pla «amatn», aAAd aAAafov yvwpn Hetd tn dte€aywyn.

To otolyeia Twv epeuvwV GavepwVOUV OTLTA KIVNTPA YLOL CUUHETOXH 0T MEAETN
ATav KUpLlwg OLKOVOULKA Kal TiEPLBAAAOVTIKA.

e Jtn CL&P Pilot, To 86% TwV CUUPETEXOVTIWV SNAWOOV OTL CUUUETEIXAV OTO
TIPOYPAUUA Yl VO EE0LKOVOUNGOUV XPAHOTO, EVW TO 67% AOyw TNC BETIKNC
enidpaong oto neptBariov. Ekeivol mou evtaxdnkav ylia Adyoug mpootaciag
ToU TePIBAAAOVTIOG NTAV TEPLOCOTEPO LKOVOTIOLNUEVOL ATIO E€KELVOUC yLa
e€olkovouNnon XPHHOTWV.

e Xtn Ontario Smart Price Pilot, oL KUpLOLAGYOLTIOU OL KOATAVOAWTEG CUUUETELXAV
oTn €peuva ATav OTL NBeAAV VA TIPOETOLUACUEVOL yla TNV «adLeEn» twv TOU
TLHoAoyiwy, emutAéov OTL TOuC apeoce n Wéa otL Ba va Atav oe Béon va
TapakoAouBoUvV tn xpron tTNS NAEKTPLKNC EVEPYELAC KABWC mioTevav OTL AUTO
Ba Toug mapeixe MePLOCOTEPO EAEYXO OTOUC AOYQAPLOCHOUC TOU NAEKTPLKOU
PEVHATOG.

e Jtn PowerCents DC Trial, oL kopudaiol kivntpa yla TN CUUUETOXA ATOV N
g€olkovounon xpnpatwy (73%), n petwon twv ekmopunwy (34%), tn e€olkelwon
pe ta €€umva Siktua (33%), kat n cupBoAn Toug otn xdpagn ToALTIKAG (32%).

e H mAsoPndia Twv OUMUHETEXOVIWV otn myPower Trial, mioteve OtL TO
eyxelpnua Ba eixe Betki emidbpaon oto meptBdArov, kat to 71% otL Ba
e€okovopnoeL xprpata anod tnv epapuoyn Tou IPoypaUATOC.

30 Summit Blue Consulting, 2007, Final Report for the myPower Pricing Segments Evaluation
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5.3.3.1. EMmMTwoeLg otouc Aoyaplaououg

2TIC £peuveg Ttou Sle€axOnkav, UTIAPXE N TAON OL KATAVAAWTEC VO E€0LKOVOUOUV
xprpata and tnv Stadikacia. Autd odeilovtav cuxvd oto OtL oL SOKIUEG elxav
oxeblaotel £€tol wote va eival oudétepeg amd amodn €06dwv ylo Tov HECO
KatavaAwtr o omoiog dev petaBaAAel tn {ATnon tou. AuTO CAHOLVE OTL OTaV Ol
KOTOVOAWTEG petatoriav Tn {NTNOoN TOUG OE OLKOVOULKOTEPEC (WVEC XPEWONG
«eAadpuvavy Toug AoyaplacpoUlg Toug. EMutA£éov, oplopéveg HeAETEG TepAAUBavay
TPOOOETA TA TPOOTATEVUTIKA PETPA YL va EAcdAALOTEL OTL KAVEVACG KATAVOAWTHC SV
Ba katéAnye I{NUIWUEVOC amO TNV CUUUETOXA TOU, Yyl TAPASELYUA XPNHUOTIKN
erudotnon.

e Jtnv Ontario Smart tun Pilot, oL KOTOVOAWTEG KATA HECO OPO OXETLKA
e€olkovopunoav xprpata kota 3% os cuykplon pe pn ToU tTipoAdynon.

e Tnv PG&E’s SmartRate, to 88% Twv KOTAVOAWTIWV Elxav XOUNAOTEPOUG
Aoyoplaopol¢ katd tn Sapkela tng Sdokilung. H péon efokovounon oe
SmartRate (CPP) tipoAoynon, petaty Maoiou kat Oktwppiou, Atav 8,2%. O
HEOOG 0po¢ e€otkovopnonw ya TOU ntav 18% ot €va xpovo.

e O ouppetéxovteg otn pehétn PowerCentsDC g€owovounoav 2% (CPP), 5%
(CPR) kot 39% (real-time pricing) o€ oxéon e to Baciko TLuoAdyLo. To 91% Twv
KatavoAwtwv oe CPP kat CPR e€olkovounos Xpruota, eVvw TO avtioTolyo
TIOCOOTO KATAVOAWTWY o€ real-time tipoAoynon ntav 100%.

e Jtn myPower trial, To 86% TwvV CUUUETEXOVIWVY E AUTOUATIOUOUG KOl To 71%
TWV  OUMUETEXOVTIWV  XwpPILGC autopatiopoug  €AaPe  xapnAotepoug
Aoyaplacpolg. Méon e€olkovounon ntav uPnAoTepn yLa TOUG KOTOVOAWTEG
HME OUTOMATIOMOUG amo O, TL yla eKeivoug mou Oev eixav. Qotdoo, Tt
anoteAéopata TnG €peuvag £6el€av OTL yLo TOUG KATAVOAWTEG HE KoL XWPLG
TEXVOAOYLKOUG AUTOMATIOUOUG OL LECEC ATIOTALLEVOELS TAV XONAOTEPEG OO
0, TLepipevay ot idlot oL KATavaAWTEC.

e Jtnv mepimtwon tng Northern Ireland Powershift trial, ou g§olkovounon
OPLOUEVWVY KATAVOAWTWY (owg va Atav madntikn, dnAadn e€okovounon va
ETUTELXONKE XWpPI¢ TNV aAlayn cuumepldopdg Tou KatavaAwtr mou nén
KaTavAAwve AlyOTEPO Ao TO HECO OPO KATA TLG WPEC ALXUAG.

e (Qotooo, unnpée pla efaipeon ota mapamndavw. Itnv PSE trial*l, MNoapa to
YEYOVOC OTL To 55% Ttwv katavalwtwv oe TOU TtwpoAoynon eixav
XOUNAOTEPOUG AoyaplacpoUC KOTA T SLAPKELA TOU TIPWTOU £TOUC, KOTA TO
Seltepo £10¢ T0 94% kataBaletal éva srmutAéov S 0,80 avd pAvVO META TV
elonyaye €vog pnviaiou maywou €veelng MPeTpNT. AUCAPECKELD TWV
KOTOVOAWTWV Kal apvnTIkn KAAuyn amno tov Tumo o6rynoe oto va katapynBel
TO TIHOAOYLO.

31 Faruqui and George, 2003, Demise of PSE's ToU Program imparts lessons.
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5.4. ArtoteAéopata onou epdavilovral aoAPELEC

Oplopéva amd ta €UpAMATA TWV OOKIUACTIKWY TIPOYPOUMATWY Xprlouv
nepaltépw Slepevvnong kabwg dev €xouv e€akplPwbel amd mou mnyalouv. Mo
OUYKEKPLUEVQ, VW TtapatnpnOnkav dtadopég otnv amokplon tng {ATnong anod Toug
KOTOVOAWTEG UE XOUNAOTEPO €L00ONUA, Sev elval oadeig oL AGyoL TTou TLG TTpoKAAoUV.
ErtutAéov, ot SokLpEG TNG HEBOSOU TLWOAOYNONG O TpayUatiko xpovo (Real Time
Pricing, RTP) &gv £xouv SwOEL AMOTEAECUATA TIOU UITOPOUV VAl YEVIKEUBOUV yLa OAEC
TG ayopeq. Emiong dev kaBiotatal cadég molwa eival ta nAektpikd ¢optia mou
UTTOPOUV VO LETOTOTILOTOUV 0 AAAEC {wVeC XpEwoaonG. Ev télel, og Sokiuég omou dev
UTTAPXEL QUTOHOTOTIONON TNG AmokpLong {NTnong KL anouclalel 0 AUECOG EAEYXOC
and to Saxelplot) tou Siktvou eival audiforo to Sldotnua ylo to omoio n
Sdlaxeiplon t™ng IAtnong mapdyel otabepd amoteAéopata. OAa Ta TAPATIAVW
avaAUovTal o€ QUTAV TNV EVOTNTA.

5.4.1. EuvdaAwTtol kot YapnAoU Ll008AUATOC KATAVOAWTEG

Q¢ eudAwWTOL HUITOPOUV VA XOPOKTNPLOTOUV KATAVAAWTECG TIOU OVIIKOUV OE ULa
QO TIG TTAPAKATW KATNYOPLEC: ATOUA LE LAKPOXPOVIEG AOOEVELEC, OLKOYEVELEC UE TA
maldld, atopo He €lOIKEC avAYKEG Kol NAKIwHEVOL Kaplo amd Ttig SOKWUEG Tou
e€etaotnkav Oev €0TIOOE QMOKAELOTIKA O QUTEC TIG opddes. Qotdoo, umnpéav
KATOLEG EVOEIEELC OXETIKA UE TOV AVTIKTUTIO TWV HETPpWV DSR ota peydAa volkokupla,
6nAadn pe moAAoU¢ KAToLKkouG (ta omoia eival mBavo val AVKOUV O€ OLKOYEVELEG LIE
natdid). Ot KatavaAwtég mou opilovial w¢ EVAAWTOL eV MPEMEL AVAYKOAOTIKA val
€XOUV Kal XaunAo €06dnua. Qotdoo, Ta AMoTEAECUATA Ylo TO XAUNAO €L006nua
OUMUETEXOVTEC £XOUV eVOLOPEPOV, KaL TepAapPAvovTaL O AUTH TNV EVOTNTA.

54.1.1. Meyada voikokupta

To OTOLYELO OXETLKA LE TOV QVTIKTUTIO TWV UETPWV DSR ota peyala volkokupla
elval avapewkra.

e H peAétn California State-Wide Pricing Pilot® Siamiotwoe OTL Ta HKpOTEPQ
VOLKOKUPLA OVTATIOKPIVOVTAV TIEPLOCOTEPO OTLC UETABOAEG TWV TIHWV T’ OTL
TO HeyaAUTEPA VOLKOKUPLA.

e [lapopola amoteAéopata StamiotwOnikav kat otn EAF EDRP trial, 6t 6nAadn
TO VOLKOKUPLA PE €va 1] U0 atopa nAtkiag 16-64 eTwv UmopouV va LELWOOUV
™ {NTNON ALXUAG TIEPLOCOTEPO A0 OTL T PEYAAUTEPQA.

Aev gival duvato va Bpebel pLa meloTikn €€Rynon yLa To mapamavw He faon ta
otolxeia mou mapouaotdlovtal oTig LeEAETEG. QOTOCO, oL akOAouBoL TapAyovTeC Umopet
va cupBAaAouv.

e To HENOC TOU VOLKOKUPLOU TIOU ONMOMACLOE TN CUUMETOXN OTNn HEALTN
rmubavotata Ba eival kat Mo evnueEpWUEVO yla TNV O0An dladlkacia o oxéon

32 Charles River Associates, 2005, Impact Evaluation of the California State-wide Pricing Pilot
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HE To uTOAoLTaL LEAN TOU VolkokupLloL. EToL, 600 0 aplBuog Twv HeAWV Tou
VOLKOKUPLOU aUEAVETAL TOOO UIKPOTEPO €lval TO HEPLSLO TOU OTNV ATOKPLON
{htnong.

e Ta peyalUtepa VolKoKupLd mBavov, Katd LECO 0po, va €XOUV SLOPOPETIKEC
QITALTAOELG YLOL TNV NAEKTPLKI EVEPYELQ, KATL TTOU EMNPEALEL TNV TOCOTNTA TOU
doptiou mou pmopel va petatomiotel. MNa MapASElyUd, TO VOLKOKUPLA HE
TaLdLA pUmopel va €xouv pKpOoTepn eueliéia yla peiwaon {NTNong KATA TIG WPEC
QLYUAG. YIApxouv KATola oTolxeia yla autd amo tnv épeuva Ontario Smart
Price Pilot. Z& autr Tt HEAETN, OPLOUEVEC OLKOYEVELEG ME MIKPA TtALOLA
avédpepav OtL ATtav SUokoAo va pewBel n xprion mMAuvInpiou KOTA TIG
TIEPLOSOUC ALYUNC.

AvtiBeta, otnv épeuva lreland Electricity Smart Metering Trials, dtamiotwOnke
OTL TO VOLKOKUPLA ME TdLA KATw Twv 15 €twv pewwvouv T {NTNON OLXUNAG
TIEPLOCOTEPO amod To PEoo Opo (10,7% oe ouykplon Pe 6,5%). OL gpeuvnTég TO
amodidouv oTIg ekmaLdeUTIKEG SpAOELS TTou yivovtal oe oxoAeia tn¢ IpAavdiag yia
gvaloOntomnoinon oe Siadopa Opata, mou pmopel va odnyrnoouv ta madld os
aAAayn cupnepldpopdAg OTo OTLTL.

5.4.1.2. KatavaAwtéc ue xaunAo eioodnua

Ta otolxela amo tig HMA OXETIKA LLE TOV AVTIKTUTIO TWV MAPEUPBATEWY yla TNV
npowOnon tou DSR 0TOUG KATOAVOAWTEG PE XAUNAO €L006nua eival avapelkta. Ou
UEAETEG €0TiOOOV OTIC EMUTTWOEL; OTOUC AOYQPLOCHOUC, OTNV OVIATMOKPLON OfE
OLKOVOMLKA KivnTpa, KOBwG Kol OTNV OVTATOKPLON OE W OLKOVOMLKA KivnTpa Twv
KOTOVOAWTWY XaunAou eloodnuatoc.

MeA£teg otig HMA €xouv deifel otL n enibpaon tou TOU 1 tou CPP tipoAoyiou
OTOUG AOYQPLOCHOUG KATAVOAWTWY XaUnAou elcodiuatog Telvel va sivat Betikn. To
Institute for Electric Efficiency (IEE) o peAétn Tou mopatnpel TwE oL AMALTHOELS TOUG
0€ NAEKTPLKAG EVEPYELAC TELVOUV VOl KOTOVEUOVTOL TILO opolopopda ce OAn T
SlLapKeLa TNG NUEPAG. AUTO CUVETMAYETAL TWG TPV amod omoladnmote aAAayr TG
oUUTEPLPOPAC TOU, OL KATAVOAWTEG UITOPOUV va S0UV UElWON 0TOUG AoyapLaooUg
Toug, MetaPaivovtag amd €va otabepnig TWMAG TLHoAoylo oe TOU n CPP. Auto
odelletal oTo YEYOVOG OTL, O CUYKPLON UE TOV PECO KATAVOAWTH, Ol KATOVOAWTEG UE
XAUNAO €L008NUa N6N KATAVOAAWVOUV LEYAAUTEPO TTOCOOTO NAEKTPLKNG EVEPYELAG OE
TIEPLOBOUC €KTOC aLXUNAG, Otav dnAadn ol TuéC eival xaunAotepeg oe TOU 3 CPP
Tipoloynoetc. Emuthéov, ol Faruqui kot Palmer34 peAetwvtag tnv enintwon tou CPP
TLHoAoyiou oTtoug Aoyaplacpoug Tou NAekTpLkoU pevupatog dlamiotwoav 0TL To 65%
TWV KATAVAAWTWYV HE XAUNAS el06dnua emwdeAnBnkav apéow ano to CPP os oxéon
HE €va oTaBepn TG TILOAOYLO, TIPLV KAV TIPOXWPHOOUV o€ omoladnmote aAAayn

ouunepldpopac.

33 |nstitute for Electric Efficiency, 2010, The Impact of Dynamic Pricing on Low Income Customers
34 Faruqui and Palmer, 2011, Dynamic Pricing and Its Discontents, Regulation, Vol. 34, No. 3, p. 16, Fall
2011.
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Ye OleBveic peléteg mou e€etalovtal otnv €kBeon tou IEE StamiotwOnke OTL
YEVIKA TA XOUNAOU €L008AHATOG VOlKoKUpLA oTig HIMA avtamokpivovtal ota Kivntpa
yla LETATOTMLON Tou popTiou, aAAA o€ HIKPOTEPO BaBUO am’ OTL To PEGO VOLKOKUPLO.
Qot600, Ta oTolxela elval avAULKTO KABWG 08 OPLOUEVEG UEAETEG SLATILOTWONKE OTL N
avtanodkplon otn {ATnon anod Toug KATAVOAWTEG HE XAUNAO el000nua Sev SLEdepe
Qo eKelVN TWV KATOVAOAWTWV PE KN XOUNAS eloodnua. MBaveég attieg eival ot €€AG:

e XaunAotepn OUVOALKN XpPNon TtNG NAEKTPLKNG EVEPYELAG, APA KAl TILO
Teploplopéva neplbwpla yla petwon tng {ntnong.

o Ta dpoptia NAEKTPLIKAG EVEPYELAG TELVOUV VAL KATAVELOVTAL TTLO OOLOpopda O
OAn TN SLAPKELA TNG NUEPOAG, KATLTTOU CUVETAYETAL KaL AlyoTeEPN gVeALEla oTnV
HETATOTION TwV PopTiwV3®.

e ANOQ XOPOKTNPLOTIKA TWV KATAVOAWTWY. Ol KATAVOAWTEC HE XapnAo
eloodnua pmopel va €xouv OLOPOPETIKA TPOTUTOL OTEYAONG aAAA Ko
Sladopetikd €(6n CUOKEUWV OTNV KATOXN TOUG, OE OXEON HE TOV HECO
KatavoAwtn®.

e AlYOTEPO LOXUPA OLKOVOMULKA KivnTpa. EAv ol KATAVOAWTEC HE XAUNAO
eloodnua AapBavouv nén kamola EKMTWaon €Ml TNG TIUAG TTOU TTANPWVOUV yLa
TNV NAEKTPLKN €VEpyela, n emimtwon tn¢ Stadopdg Tung pe TOU r CPP
TLLOAOYLO UTtOpEL va elval meploplopevne,

e Avtamokplon O€ TEXVOAOYLWKOUC OQUTOMATIOMOUG Kol  TtAnpodopnon.
Mapatnpnbnke Mw¢ UE TN XPHON QAUTOUATIOHWY OMwWE ol BEPUOCTATEC, N
OVTOMOKPLON TWV KATAVOAWTWY NTav HeyaAltepn o’ OTL HE  ormAn
nmAnpoddépnon, o€ AuTO CUPPBAAEL Kal N NALKIA TWV CUUUETEXOVTWV.

5.4.2. OLEMUTTWOELG LN OLKOVOULKWYV KLVATPWV

Ze aUTA TNV evoTNTa, Ba e€€TA0TOUV TA OTOLXELQ OTTO TOV TIEPLOPLOPEVO OPLOUO
Sokluwyv mou Baciotnkav HOVO O€ PN-0LKOVOWULKOUG Oelkteg, OMwe eival n mapoxn
mAnpodopLwv.

MeAeTnONKav MEVTE €PEVVEG TIOU £EETALOOV TNV ETUTITWON QO TNV MOPOXN KN
OLKOVOULKWV KvATpwV. Me tnv €aipeon tnv EDRP, oL peAéteg otoxelouv ot pelwaon
¢ {NTNong Kata tn Slapkela TG Kplowun atyung. Ta anoteAéopata mou eEnxOnoav
elval avapekra.

e Jto Flex Alert Campaign® xpnotuomnowfnkav ta péoa Hallkng EVUEPWONG,
ouunepA\apuBavopévwy  TNAEOTITIKWY Kol padlodpwvikwy oTtabuwv Kot

35 Centre for Sustainable Energy, 2010, Understanding 'High Use Low Income' Energy Consumers.

36 Owen and Ward, 2007, Smart meters in Great Britain: the next steps? Paper 6: Case studies

37 Freeman, Sullivan & Co., 2011, 2010 Load Impact Evaluation of Pacific Gas and Electric Company’s
Time-Based Pricing Tariffs, Final Report

38 Charles River Associates, 2005, Impact Evaluation of the California State-wide Pricing Pilot.

39 Sjlver Spring Networks, 2011, SEDC: Consumer Engagement and Demand Response Case Study; and
Raab Associates, 2011, OGE: Engaging Consumers for Demand Response

4> Summit Blue Consulting, 2008, 2008 Flex Alert Campaign Evaluation Report.
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EVNUEPWOELG OTIG LOTOOEAIBEG Twv TPOUNBEUTAG €VEPYELOG, Yylo va
evBappUVOUV TOUG KATAVOAWTEG 0TV KaAlpopvia yla va LELWOOUV T XPHon
NG NAEKTPLKNG EVEPYELAG KATA TN SLAPKELA TWV YEYOVOTWV KPLOLUNG QULXUAG.
Aut) n kopmavio eixe kamoiwo emtuxia, pe to 37% TOU GUVOAOU TWV
epWTNOEVTWY va avadpépouv OTL AapBdvouv HETpa cUUWVA HE TO PUAVUHA
NG Kopmaviag. Qotooo, UTPXOV OPLOREVEG eVOEIEEll OTL N ekoTpaATELA
TIPOKAAECE OUYXUON OL KATOVOAWTEG.

e Jtnv California State-Wide Pricing Pilot mapéxovtav mAnpodopie¢ mou
evBAppUVAV TOUC KATAVOAWTEG VA HELWOOUV TN {TNON OTLG LEPEC KPLOLUNG
QLYUAG. Agv €yLve Kopia aAlayr) oTa TILOAGYLA QUTWV TWV KOTOVAAWTWY aAAd
TOouG 66ONKE EKMALSEVUTIKO UALKO yLA TO TIWGE VO LELWOOUV Ta GopTia KATA TN
SLapKeLla TNG TEPLOSOU aLXpNG. OL MPOUNBEUTEG EVEPYELAG TOUG EVNUEPWVAV
€K TWV TPOTEPWY, OMWG otn CPP TinoAdynon, yla TG Kploleg HEPES. AUt N
HEAETN SlamioTwoe OTL Ol KATAVOAWTEG TIOU TINPOV MEPOC OTNV EKOTPATELN
mAnpodopnong Kat povo, dev eudavicav onpavikry aAAayn otn Intnon
QLYUAG TOUG.

e Jtnv Energy Australia Trial, e€etdotnke 0 QVTIKTUTIOC TNG TOPOXAG HOVO
nMAnpodopiwy yla TG TEPLOSOUC AUXHUNG. ALOTIOTWONKE OTL Ol KOTAVOAWTEC
ékavav aAlayEG otn ITnon NAEKTPLKAG EVEPYELAG, av Kol dev avadEpeTal TO
TIOCOOTO.

e Jtnv EdF EDRP Trial, £ywve ouykplon tng enidpaong tou TOU TipoAoyiwv pe
EKELVN TNG Mapoxn ¢ oTou¢ KatavaAlwtég IHD. Mapatnpndnke otL n peiwon tng
KatavaAwong nAtav peyoAltepn oto TOU TwoAdylo, He KaBnuepvi
KaTavaAwon oung g taéng tou 96% o€ OXEON E TOUG KOTOVOAWTEG ME
086vn IHD povo.

e M ekoTpaTEin EVNUEPWONG TipayaTomnotOnke eniong otn MaAAia, av kot
Sev umtapyouv dlaBgoipa oToLyela yLa TNV AMOTEAECUATIKOTNTA TNG. ZUUPwVa
HE TO TpOoypoppa EcoWatt®, tic moAU KpUEC NUEPEG, OL KATAVOAWTEG
gldomolouvtayv pe sms f e-mail va petwoouv TNV ITtnon NAEKTPLKAG EVEPYELAG
TouC. Evwéa mpoeldomnolioelg otaABnkav Katd tn SLAPKEL TOU XELLWVA TOU
2008 kal to poypappa eixe mavw arnod 30.500 cuvdpoUNTEG WG TNV AVOLEN Tou
2011.

5.4.3. AN\ayn oupumepLdopAC KATAVOAWTWY KATA TN SLAPKELX TWV SOKLUWV

YNApPXOUV TIEPLOPLOUEVO OTOLYXELOL OXETIKA HE TO £(60C Twv SpaotnplothTwy
XPNONG NAEKTPLKAG EVEPYELOG TOU ETIAEYOUV Ol KOTOVOAWTEG VO HETATOMIOOUV
avtamokpwvopevol o DSR peBodoloyieg. Mo mMopASEYHA, TOLEG OUOKEUEG
armodpelyoUV va XpNOLUOTIOLOUV O WP AXUNG. OL HEAETEC Telvouv va avadEpouV Tn
OUVOALKN pelwaon TNG {ATNoNG atyung, aAAd OxL mota poptia EMEAEEQV OL KATOUVOAWTEG
va petatonioouv. E€aipeon amotelouv ol peBodoloyiec pe avtopatiopouc DSR.
Onw¢ avadEpetal Kol OE  TPONYOUUEVN €vOTNTA, HE XPNON TEXVOAOYLKOU

46 Réseau de transport d’électricité, 2011, Generation Adequacy Report, on the electricity supply-
demand balance in France
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QUTOMOTLOMOVU, L0 OUYKEKPLUEVN ouoKeUn,  ouvABwG  KALLOTLOMOU,
TIPOYPOAUUATIIETAL WOTE VA TIAPEXEL L0 AUTOUOTOTIOLNUEVN AELTOUPYLaL.

MAnpodopleC OXETIKA e TIOLEG SpAOTNPLOTNTEC ETUAEYOUV OL KOATOVOAWTEG VOl

petatonilouv avaloya pe ta Kivntpa DSR cUAAEXBNKaAV KUPLWG amod Ta OTOXELD TWV
EPELVVWV. AUTO onUaivel OTL Ta oTolela Sev Umopel va avikatontpilouv mMARpwE TNV
TPOYLLOTIKY cupmepLldopa.

Itnv €peuva Electricity Policy Research Group (EPRG)* oL OUUUETEXOVTEG
EpWTABNKAV OXETIKA He TNV Mpobupia toug va kabuoteprioouv TN Xprnon
KATTOLOG CUOKEUNG €W KOl 2 WPEG LETA TLG 21:00 Tpood£POVTAG TOUC EKTTTWON
yla TNV PETATOMION TNG KATAVAAWONG TOUG. Tl amOTEAECUATA TNG EPEUVOG
€6eL€av OTL N mpoBupio LETATOMLONG TOU XPOVOU XProNG MOLKIAEL, avaAoya e
TN XPNon TNC nNAEKTPLK €vépyelag. To 92% Twv epwtnBéviwv
napakoAouBoloav tnAedpacn HETAtL 7 Kot 9 W.W., Kol To 48% payeipevav.
Mo tig SVo aUTEG SpaoTnPLOTNTEG, N poBupia KaBUOTEPNONG ylo UETA TLG
21:00, wg amdvinon o€ €va OWKOVOWULKO Kivntpo, Nntav xaunAn (17% twv
epwtnBévtwy oL omoiol mapakolouBoloav tnAedpacn kat 1% Twv
epwWTNOEVTWY TOU  payeipevav  SnAwoav  OtL Ba  petatomlav TN
S5paoTnPLOTNTA TouC). OL KATAVOAWTEG NTAV TILO TTPOOULOL VO LETATOTILOOUY TN
XPNon Twv TMAULVINPLWV poUxwv Kal TAtwv. QoTt0co, TO TMOCOO0TO TWwV
KOTAVOAWTWV TTOU XPNOLLOTIOLOUV QUTEC TG CUOKEUEG PeTau 19:00 kat 21:00
ATV XapnAotepo (28% yia ta mAuvtnpla, 18% yla ta MAuvtipLla Tidtwy).

Ytn PowerCentsDC Trial, 10 60% TwvV CUUUETEXOVTWV OTNV €pguva SnAwoav otL
arnodevyeTal N XpPon cUCKEVWV, T0 59% SNAwoe OTL N pelwvay KaTavaAwon
yla KALLOTIOMO, Kal To 44% eimav OTL €o0fnvav ta ¢wTa yLa va PELWOOUV TN
{Atnong auxung.

Ytnv Ontario Smart Price Pilot, ol epwtnBévteg eimav otL petatomay tn xpron
NAEKTPLKAG €VEPYELOC Ot TEPLOSOUG €KTOG alxung aAAalovtog Ttov Xpovo
Aetoupyiag twv mAuvinplwv polXwV Kal TATWV Kal puBuilovtag ta
KALLOTLOTIKA 1} TOuG Beppootates BEpuavonc.

Otav die€ayovtav n EdF Tempo Tariff*, n kupla peiwon tng IATNong KAt Tig
NUEPEG aLXUNG TPoNABe armo tn pelwon TS XprHong TG NAEKTPLKAC B€puavong.
OL KatavoAwTtég eite xpnowuomololoav Tlakla 1 S€xovrtav YapnAotepn
Bepuokpaacia.

2tn peA€tn ETSA Utilities Trials *° tng AuotpaAiag, ol cUMPETEXOVTEC SHAwaTaV
OTL HElwvav TOV KALLATIONO, N XPriON UTIOAOYLOTWYV Kol TNAEOpACNG KOTA TN
SLAPKELD TWV KAAOKALPLVWY TIEPLOSWV OLLXUNC.

47 Platchkov, Pollitt, Reiner, and Shaorshadze, 2011, 2012 EPRG Public Opinion Survey: Policy
Preferences and Energy Saving Measures.

48 EFFLOCOM Partners, 2004, Energy efficiency and load curve impacts of commercial development in
competitive markets, Results from the EFFLOCOM Pilots.
49 ETSA Utilities, 2010, Demand Management Program Interim Report No. 3

-08 -



5.4.4. Awoyxpovikotnta anoteAecpdtwyv DSR noapeppaocswv

Onw¢ avadEpeTal Kal O TTPONYOUUEVN €VOTNTO, OTLG TIEPLOCOTEPEC UEAETEC
SlarmotwOnKe OTL OL KOTAVOAWTEG QVTATTOKPLVOVTAL O€ OLKOVOULKA KivnTpa yla va
petatomnioouv tn {Atnon touc. QoTO00, UTIAPXOUV TIEPLOPLOUEVO OTOLYELO OXETLKA LIE
TO AV T ANMOTEAECHATA UIMOPOUV va dtatnpnBouv pe tnv mdpodo tou xpovou, av dev
elval auTopaTIopoUC 1 Apeco €Aeyxo. OL TEPLOCOTEPEC EPEVUVEC ELXOV OXETIKA LLKPN
Slapkela, ouvABwe €va €tog, Tou eumodbilel TA OUPTMEPACHATA Yl TNV
Sloxpovikotnta TEpa oMo pa oelov. Qotdoo, ot OOKIEG Tou  Sujpknoav
HEYAAUTEPO XPOVIKO SlaoTtnua SlamotwOnke OTLYEVIKA N aAAayr) TNG KATAVOAWTLKAG
OUUTIEPLPOPAC TTAPEELVE.

e Jtn peAétn PG&E, n peiwon tou doptiou atxung dev petafAndnke yla mavw
ano tpla xpovia oe €va CPP tipuoAdylo mou edoapuootnke oe 25.500
KOATAVOAWTEG.

e Jtnv California State-Wide Pricing Pilot, 6ev untipxe onuavtikn dtadopd oto
pEyeBoC tnG Helwong IATNoNG Katd Tn SLAPKELX TWV KPLIOWMWV oUWV Ta
kaAokaiptla Tou 2003 kat tou 2004.

e Jtnv Ireland Electricity Smart Metering Trials, n peiwon t¢ {NtNong atxung
Atav uPnAotepn oto deUTEPO £€ANVO OE GUYKPLON LLE TOUG TIPWTOUG EEL UAVEG
NG £peuvag. AuTto pavepwvel OTL Ta popTia Iou PeTEBeTAV auénBnkav Kabwg
Ol KOTOVOAWTEC €EOLKELWVOVTOV HUE TA SLAPOPETIKA TLLOAOYLO KAl TOV TPOTO
va LELWVOUV TN {NTNoN aLXUnG.

e Ta amoteAéopata amno tnv BGE Pricing Pilot, pavepwvouv OTL oL KATAVAAWTES
avtarmnokpivovtav neplocotepo oto CPR TLoAdyLo Katd To §eUTEPO £TOC TNG
MEAETNG. To 1610 mapatnpriOnKke Kal yla Toug KatavaAwTteg ue Energy Orb kat
yla ekelvoug e Energy Orb cuvduaotikd pe apeco €Aeyxo KApatiopou™ . Kat
TAAL N au€nuévn petatonion Tou ¢optiou pe TNV apodo tou Xpovou deiyvel
OTL OL KATaVOAWTES pabaivouv mwe va emwdeAolvtal amno ta pétpa DSR.

e Qotdoo, otnv California State-Wide Pricing Pilot, n peiwon t¢ {Atnong atxung
Atav 5,9% 1o kaAokaipt Tou 2003, kat 0,6% yla Tnv idla epiodo tou 2004. Av
KOl QUTO UTIOVOEL pLat «XaAGpwon TNG AmOKPLONG» TWV KATAVOAWTWY UE TNV
ndpodo Tou Xpovou, To gyypado tovilel otL To pHéyebog Tou delypartog Nnrav
ULKPO.

e O katavoaAwtég otnv California automated demand response trial®! eixav
XQUNAOTEPN UEON Helwon {ATNONG aLXUNG KOTA TO SEVUTEPO £TOC TNG MEAETNG
o€ OX€on HE To MPWTOo £10¢, epapuolovrag CPP tipoAoynon cuvduaoTIKA UE
TEXVOAOYLKO QUTOUATIONO TIOU EMETPETE TNV QUTOUATONOLNON CUCKELWV
OTMWC MOVASEC KALULATIOMOU.

%0 Faruqui and Palmer, Dynamic Pricing and Its Discontents, 2011, Regulation, Vol. 34, No. 3, p. 16, Fall
2011.
51 Rocky Mountain Institute, 2006, Automated Demand Response System Pilot, Final Report.
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5.5. Epappoyn dtebvwyv eupnudatwy otnv EAAGda

OL epLooOTEPEG QMO TIG SOKIUEG TTOU UEAETHONKav otnv mapoloo epyacia
npayuatomnowdnkav otig HMA (19), kat akoAouBel n Auotpalia (3), onwe dpaivetal
Kall 0TO MopakATw ypadnua (Frpadpnua 24).

m USA
MUK

m Canada
W Australia
mreland
= France
= Norway

lpapnuo 23: Aptduoc SOKIUWY ava xwpo

Jtnv EANGSa dev €xel mpaypatonolnBel kamola avtiotolyn gpevva, PO TO
napov. O SpOUOC AVOUEVETAL VA AVOLEEL LETA TNV UAOTIOINON TOU TPOYPAUMOTOG
«MAoTkd mpoypappa TnAepétpnong kat Ataxeipiong tng Zntnong Mapoxwv
HAektpikng Evépyelag Owiakwy Kat Mikpwv Epmopikwyv KatavoAwtwv kot Edappoyng
‘E€unvwyv Alktuwv» Tou TpoPAEmeL TNV eykatdotaon 170.000 eupuwv HETPNTIKWV
Sdatagswv oe Zavon, AéoPo, Anuvo, Ay. Euotpadrtio, Asukada, Attikn Kal Kevipikn
Makedovia omwg eniong kat aAAa nepinou 30.000 otnv Onpa, KuBvo kat MnAo, ou
QVTLOTOLXOUV 0TO 2% MEPIMOU TWV HETPNTWYV OTNV XWPA, HE OTASLAKI AVTIKOTACTACN
Kal Twv uTtoAolmwv w¢ 1o 2020, Onwg mPoPAEMETAL KAl QMO TLG ATIOUTACELS TNG
Eupwmnaikig Evwongc.

Qotooo, otnv EANGSa oL olklaKol KaTavaAwTeg ival &N e€olkelwHEVOL e Eva
€l6o¢ TOU tpoAoyiou, To «VUXTEPLVOY». MPOKELTAL YA EVa TLLOAOYLO SUTANG XPEWONG,
SnAadn oL KATavaAWOELS TTOU TIPAYHUATOMOLOUVTAL KATA TN SLdpKela Tou 24wpou,
XPEWVOVTAL UE SLOPOPETIKEC TLUEG, TNV TLUA TOU artAol OLKLAKOU TLHLOAOYLOU OTIC WPEC
XPEwong “Huépag” Kal Ue HELWUEVN TR “NUXTAG” OTIC WPEG LELWUEVNG XPEWONC.

Ot dLadopég oTLG TOTKEG OUVONKEG, OTLC PeAETEG, elval BEBalo otL emnpedlouv

NV edappoyi Twv eupnudtwyv otn EAAGSa. ElSikOteEpQ, OL TTAPAKATW KATNYOPLES
oUUBAAAoUV o€ peyaio Babuo.
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e Eidn cuokeuwv: OL CUCKEUEG TIOU XPNOLUOTIOLOUV Ol KATAVOAWTEG Ba €xouv
enidpaon otnv avaloyia tou gUEAIKTOU nAekTplkol doptiou, dSnAadn autod
nou Suvatal va petatomiotel. Meydlo péEPOG Tou ¢optiou NAEKTPLKAG
EVEPYELAG TWV VOLKOKUPLWV HIOPEL VOl €lval OXETIKA QAVEAAOTIKO, yla
napadelypa, to Goptio mou oxeTileTal PE TO PWTIOUO, TO HOYELPEUA Kal
KATAVOAWTLKA NAEKTPOVLIKA TTPOLOVTA, OIWG TNAEOPACTELS. MTOpEl va UTIAPXEL
peyaAUtepn eueli€ia, 1 SuVATOTNTA AUTOUATOTOINONG TNG AELTOUPYLAG TOUG,
0€ AAAEG OUOKEUEG, OTIWG KALLOTLOTIKA 1 NAEKTPLKN B€puavon. KApatikol kat
TIOALTIOTIKOL TopAyovieg emnpedlouv onuavtika tv  Slelobuon Tou
KALLOTLOTIKOU amd xwpa o€ wpa. To mocootd xpriong NAEKTPLIKAG BEpuavaon,
emniong, ouvnBwg odeileTal o€ MapPAyoVTeG OTWG N SlaBecudTNTA TWV AAAWV
Kauolpwy yla B€puovon TwV VOLKOKUPLWY, CUUTEPAAUPBAVOUEVOU TOU
netpeAaiou kal tou puokoL aegpiou. Ta emnineda dielobuong Twv NAEKTPLKWV
ouOTNUATWY B€puavong Kal KALLATLOTIKOU OTOUG OLKLAKOUG KOTAVOAWTEC
Bpiokovtat uPnAa enineda otnv EAAASQ, 16lwg Ta TeAeutalia £Tn.

e Eidn katokwwyv. MNa mapadeypa, n KAAUTEPN LOVWON OTA OTITIA UMOpPEL va
SleuKoAUVEL TN peyaAUTepn eveliEia cuoKkeL WV yla Tn B€ppaveon kaltny Yugn.

e [loAwtlotikol mapayovieg. la TOopASEYUO, OE OPLOPEVEG XWPEG, Ol
KOTOVOAWTEG £XOUV EOIKELWOEL e TO Va £XOUV EAEYXOUEVO HOPTIO NAEKTPLKNG
EVEPYELOG KOTA TIG TEPLOSOUC alYUAG. H Xprnon Twv OUCKEUWV €gupeiag
KaTavaAwong, omwe tTNAeopdoelc kat H/Y pmopet eniong va StadpEpouv anod
XWPA 0 XWPa AOYW TIOALTLOTIKWVY TIAPAYOVTWV.

e OwKOVOULKEG ouvOnkeg. OL SladopEg LeTalU Tou HECOU EL0OSHMOTOC KAl TNG
MEONG TIUNAG TNG EVEPYELAC WIMOPEL va emnpedcouv Tnv eualcbnoio Twv
KatavaAwtwv. Otav oL 0LKOVOULKEG CUVONKEC lval SUOKOAEG, ylo mapadeLypa
Kata tn Slapkela plag Udeong, oL AvBpwroL Umopel va €xouv MePLOCOTEPQ
Kivntpa yla e€olkovopnon xpnUatwy.

Alyeg mAnpodopieg eival SLABECLUEG OXETIKA E QUTEG TAL CUYKEKPLUEVO TOTILKA
XOPOAKTNPLOTIKA (e TNV e€aipeon Ta 16N CUCKEV WY, TTOU AVOAUOVTAL TTOPAKATW), OTLG
HeAETeG TTou e€eTdoTnKav. QoTtdo0, Ue e€aipeon ta amoteAéopata yia ta CPP kat CPR
TLHOAOYLa, KABe éva amd ta Bacikd eupAuata epdavilovtal oe SoKIUES SLadopwv
XWPWV.

O Ttopéac Omou eival SLHOECIUEC OUYKEKPLUEVEC TOTIKEC TIANPodopleg slval
OXETIKA UE Ta £(6N TWV CUCKEL WV TIOU Xpnaotpomnotlovvtal. Eival cadég Ot moAAEC amod
TG HeAETEC SLe€nxBnoav o Teploxeg e vPnAn Slelobuon TwV KALLOTIOTIKWY, OTIWG
Kot otnv EANada. Avo sival Ta Baoka XapaKTNPLOTIKA TNES XPHoNS KALLATIOTIKWY, TO
ONUAVTLKO NAEKTPLKO TOUG HOPTLO KOl TO YEYOVOG OTL UIopel va kaBlotatat eUEALKTO,
KUPLWG UE TN XPNON QUTOUOTIOHWY OMWC Ol BEpUOOTATEG, XWPLE va emnpealstal
Slaitepa to emninedo aveong.

Eniong, obelovtag oe pla olkovopia YoapunAwv ekmounwv Slofeldiov tou
avOpaka, Kotd TIG emopeveg Sekaetieg eival mBavo va eméNBel avénon Twv
NAEKTPIKWY oxnuAtwv. Ta meploplopéva Slabéoipua otolxeia amd TG HEAETES,
Selyvouv OTL OL XpOTEG TWV NAEKTPLKWY OXNUATWVY Teivouv va doptilouv Ta oxnuata
TOUC TN vUXTa Kol OxL o€ Ttepiodo atyung Intnonc.
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Elvat cadég otL EAewdn Sokipwyv otov eANadIKO Xwpo Kot AOYw TwV OXETLKA
QVAUELKTWY gUPNUATWY oo TG Slebveig Epeuveg dev yivetal va €axbolv aocdaln
BewWPNTIKA CUUTIEPACA ATIO TNV EQAPUOYH AVTIOTOLXWV HETPWY otnv EAAada. Etal,
TIEPALTEPW EPELVNTIKA SpaOTNPLOTNTA OTOV TOUEN AUTO KPLVETAL aapaitntn.
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6. JupmEepAopATA

Itnv mapouoca SUTAWHATIKY epyacio €ywve mpoomdabela afloAdynong twv
ETWTTWOEWV TWV TEXVIKWV Slaxeiplong {Atnong tng NAEKTPLKAG EVEPYELAG OPXLKA
OTOUG  OLKLOKOUG KATAVOAWTEG KoL KOT  €MEKTAON OTO  oOUOTNMA  TNG
NAEKTPOTIAPAYWYNAG.

6.1. AvtiSpaon OKLOKWY KATOVOAWTWY

Me Baon tnv ouykpltikr afloAdynon dokipwv mou €xouv AdPel pépog otn
SLeBvn) KowvoTNTA, CUMTEPAivOVTaL T €ENG.

+ OL owlakol katavaAwtég elval mpobupol va petafdalouv tn {ATnon Toug
QVTATIOKPLVOUEVOL O€ HETABOAEC TNG TLUAG TNG EVEPYELAG (TT.X. UPNAEC TIUEG OF
neplodo awung tg INtnong) eite AopuPdavoviag EKMTWOELS, €ite amAd
HELWWVOVTAC TN {ATNON TIPOKELWMEVOU va €€OLKOVOUNOOUV XPHHOTA, OVIAG
EVINEPOL YLOL TO ETIMESO OTO OTOLO TPOKELTAL VO KUUAVOOUV OL TLUEC.

« OL dladlkaoleg autopaTonoinong tg amokpLong Ttou olklakol ¢optiou
mapEXouv KaAltepa amoteAéopata omou edapudlovtal. H katavaiwon
OLKLAKWYV CUCKEUWV TIOU UTtopoUlV va avtamokplBolv autépota (T.Y. HE
BEPUOOTATEG) OTIC QAMALTACEL TWV TEXVIKWV TNG Slaxeipong tng IRtnong,
odnyetl o€ o aglomiotn PeTaTomnion tou doptiou.

+ H evnuépwon TwV KATAVOAWTWYV ELVOL TTAPAYOVTAC IOV EMNPEALEL BETIKA TNV
anokplon tn¢ {Atnong. Otav mapexetal €ykupn Kat €ykalpn TAnpodoépnon,
elte péow evnuepwtikwv Gurdadiwv, eite péow EEUTVWV UETPNTWY, O
KATOVOAWTAG €XEL LOXUPOTEPO KivNTPO yla va aviamokplOel kal paAlota ot
oAAQYEC va £XOUV Kal SLAPKELD TIPOKOAWVTAC aAAay OTLC KATAVAAWTLKEC TOU
ouvnBeleg LEANOVTIKA.

% TéMog, 6ivovtag tn duvaToTNTA OTOUC KATAVOAWTEG va EKGPACOUV TN YVWHN
TOUC YlO. TA TIPOYPAUMOTO Kol Ta emimeda tng TIHOAOYyNnong, TPOKUTITOUV
ETLONG TTILO EVOAPPUVTIKA amoteAéopata, ou cuUBAaAlouv atnVv BeATiwon Twv
pebodoAoylwv.

Z0pdwva UE TA ATOTEAECUATA TWV TIPOYPOUUATWY, N {ATNON UELWVETOL KATA
Vv edbappoyn TipoAdynong Baoel tng wpag xpriong (Time of Use - TOU), TioAdynong
kplowng ayung (Critical Peak Price - CPP) kat ékmtwong kpiowng awxung (Critical Peak
Rebate - CPR). OL 800 teAeutaieg katnyopieg umopel va epapudlovral mapdaAAnAa pe
TiwoAoynon TOU. AnAadr, evw oL KATAVOAWTEG KOAOUVTOL VA UELWVOUV TNV
KOTOVAAWON OTLC WPEC ALXUNG, O TEPLMTWON MLAC KPLOWNG axung lval akoua mo
€vtovn n mapotpuvon yla Peiwon tng Katavalwong. Zuykplvovtag TG mopandavw
pneBodoug, mapatnpnOnke OtTL TIG WPeG epapuoyng Twv PEBOSWV KPpLong aXpng, N
pelwon tou doptiou eival peyalutepn ouykpwvopevn pe amAn péBodo TOU. Ou
KATAVOAWTEG TPOTLLOUV va aAAAlouv TIG CUVABELEG TOUG TEPLOTACLOKA KL OTAV
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Kplvetal amoAUTwG avaykaio KL 0xL o€ Taktiky Baon. Emiong, eival mBavotepo va
HEWOOUV TNV Katavalwon otav d€xovtal Loxupn mapoTpuvon yla LETABeon Tou
doptiou Omwc yivetat otig uebddoug CPP/CPR.

QoTO00 OPLOUEVA QIO TA EUPAIATA TWV SOKLUOOTLKWY TIPOYPAUUATWY XPrilouv
nepaltépw Slepevvnong kabwg Sev €xouv e€akplBwBOel amd molu mnyalouv. Mo
OUYKEKPLUEVQ, VW TtapatnpnOnkav dtadopég otnv amokplon tng {ATnong anod Toug
KOTOVOAWTEG HE XOUNAOTEPO €L006NUA, Sev eival cadelc oL AGyoL TToU TLG TTPOKAAOUV.
ErmumtAéov, ot SokLUEG TNG HEBOSOU TLHOAOYNONG o€ MpayUatikd xpovo (Real Time
Pricing - RTP) 8ev €xouv SWOEL AMOTEAEGOTO TIOU UTTOPOUV VA YEVIKEUBOUV yLat OAEC
TIC ayopEC. Ev TéAeL, og SOKLUEG OTOU SEV UTIAPXEL AUTOPOTOTIONGCN TNG ATOKPLONG
{ATNong KL amouclalel 0 AUECOC €AeyxoC amd To Slaxelplot Tou SlKTUOU Eelval
audiforo to Slactnua ywa to omoio n Slaxeiplon ¢ INTNONG Mopaysl otabepd
amoteA£opaTa.

6.2. OPEAN OLKLOKWV KATAVAAWTWYV

FEVIKOTEPQ, OL KATOVAAWTEG TIOU CUUUETEXOUV OE Tpoypappata Slaxeiplong
{NTNONG UImopoUV va. aVAUEVOUV €E0LKOVOUNGN XPNUATWY OO TOUG AOYOPLACHOUG
NAEKTPIKOU PEVUOTOC HELWVOVTAG TNV KOTOVAAWGK TOUG O€ TEPLOSOUG aLXung, N
HeTaTOMI{OVTAG TNV OE EPLOSOUG EKTOC QLXMNG, XWPLG auTo va TmpokaAEéoeL avénon
TOU Aoyaplaopol Ttoug. EmutAéov KaTOVAAWTEG TTOU CUPUETEXOUV OE TPOYPAUUATA
Baolopéva og kivntpa Aappdavouv MANPWUEG avaAoya e TLG ETUSOOELG TOUG KoL TOUG
0pOoUC TWV CUMPBOoAaiwV TTou £xouv uroypaeL.

Emiong, HE TN OUMMPETOXN TOUG OE TPOYPAUUATA amoOKplong {Atnong, ot
KOTOVOAWTEC cUPPBAANAOUV oTn peiwaon tou Kvduvou yla EadvikEC SLOKOTEC oTnV
tpododooia. ETol, o AlLaXELPLOTAG TOU JUCTAMOTOC EXEL TIEPLOCOTEPEG ETUAOYEC KOl
nopoug ya va datnpnostl oe vPnAa enineda v aflomotia Tou SIKTUOU Kal oL
KATOVOAWTEG ATOAQBAVOUV KOAUTEPN TTOLOTNTA UTINPECLWV.

6.3. OPEAN 0TO CUOTNUO NAEKTPOTIOPAYWYNAG

OdEAn amod tnv edappoyn Twv mpoypappdtwy DR dev mpokUTTouV povo yla
TOUG OUMUETEXOVTEG OAAA Kal yla OAn TNV ayopd HE. Mia cuvoAlkn Jelwon TN TLUAG
NG NAEKTPLKNG EVEPYELAC QVOUEVETOAL AOYW TNG ATMOTEAECUATIKOTEPNG XPAONG TWV
SLoBéoiuwyv urtodopwv aAAd Kat TnG anodpuyng A TG LETABECN G TNG KATAOKEUT G VEWVY
povadwv mapaywync. H amoduyr KATaoKeURG VEWV LovASwV mapaywyng aAAd Kal n
armoduyn XpAong Twv NdN VTIAPXOVIWY KATA TIG WPEC ALXUAG, 0 cUVOUAOUO HE TN
METATOTLON TNG KOTOVAAWONG O€ TEPLOSOUC EKTOC alXUAG odnyel Kal og emumAéov
pelwaon eKMOUMWY agpiwv.
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Oocov adopd TOUG TAPOXOUC NAEKTPLKNAG €VEPYELOG, ME Tn PBeAtiwon tng
aglomiotiag anopelyouV TNG OLKOVOULKEG {Nuieg Tou Ba untipxav o€ MEPLTTWON LG
Sdlakomng. H dlaxeiplon {Atnong Unopel emiong va avilkataoTAOEL VA TTOGOOTO TNG
otpedopevng ededpelag mMOU XPNOLUOTOLEITOL YlO TNV OVTLUETWIILON OAMOTOUWY
petafoAwv tou dpoptiou 1 anpoodokntn anwAeLla KATOLOC YEVVATPLAG.

ErmutAéov, evioxVetal n amodoon TG ayopds NAEKTPLIKAG evépyelag adou ot
OUMHETEXOVTEC OTA TIPOYPAUHUATA £XOUV TNV SUVATOTNTA VO EMNPEACOUV TNV ayopd
KOL TIC TIMEG TOU NAEKTPLOMOU KAvovTaG TN {NTNON TEPLOCOTEPO EAAOCTIKN.
Melwvovtag tnv Katavalwon HE o€ WPEG ALXHNG ATTOTPETOUV TLG ETALPELEG TTAPOXNG
NAEKTPLOMOU va aUENCOUV TIG TLUEG ONUAVTIKA AVw Tou KOOTOUG apaywyng. Mikpn
peiwon otn Intnon HE katd tn Sldpkela tng epappoyng EVOS TETOLOU TIPOYPALLATOC
OE WPEC OLXUNG UTTOPEL va eTILDEPEL LEYAAN UELWON OTO KOOTOG MAPAYWYNG KAl KOTA
OUVETIELQ, ONUOVTLK TITWAON OTNV T TNG NAEKTPLKAG EVEPYELAG.

JTOV TMOPOKATW Tivaka Tmopouctalovial OCUVOMTIKA Ta  odEéAn  Twv
EUMAEKOPEVWV ATIO TN CUMUETOXI) TOUG O TIPOYPAUHATA artOKPLoNG tTnNE {NTnong.

Mivakag 10: O@EAN EUTTAEKOUEVWY ATTO TIPOYPAUUATA ATTOKPLONG TNG {NTHONG

Eidog

e Amodéktng odpéloug Odelog Nepypadn

E€olkovounon otoug
Aoyaplacpolg
MANpwuEG Baolopéveg og
TPOYPApOTA KIVNTPWY

KatovoAwtég oe OkovouLka odEAN

Aueco npoypappa DSR

OdéAn aglomiotiag Meiwon gadvikwv Slakomwy
AmnodoTikn peiwaon oplakou
KOOTOUG KATA TV SLapKeLa
BpaxunpoBéoua YEYOVOTWVY QLXUAG
Enidpaon otig anattioeLg tou
EniSpaon OUOTAMOTOG
otV ayopa Arnoduyn 1 avaBoln
Mépog rj cUvoAo avaPabuiong Aiktuo Alavoung
KOTOVOAWTWY MakpornpoBeoua kat Z0otnua Metadopdg
Melwpévn avaykn mapeupacng
otnv ayopa
Mewwpévn Tubavotnta Kot
OUVETIELEG SLOKOTIWV
AwdBeon mopwv yla Statripnon
aglomotiag
MpoypapLpLaTa TToU TTOPEXOUV
loxupotepn Alavikn ayopd KQLVOTOWLA KO VTOYWVLOO
oTNV ALaVLKN ayopd
Auvatotnta Slaxeiplong

*  Mépog  olvolo BeAtlwpéveg emAoyEg EVEPYELOKOU KOOTOUG Ao TOUG
KATOVOAWTWY KOTOVOAWTEC

‘EMMECO

OdéAn aglomiotiag

AN e Awxelplotig Melwon eKMOUNWY aepiwv amno
iktbou MeptBaAlovTikd odéAn PUTIOYOVE HOVASEC OE WPEG
Qxung
AnodoTtikdtepn Slaxeiplon
TOpWV KAl arnopuyr EEWTEPLKAG
TaPoxnAg

Evepyelakn avefaptnola -
aodalela
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1. BGE Smart Energy Pricing Pilot (2008)

Title of study:
Author(s):
Date:

Source:

Country/region

Period
covered:

Sample size:

Consumer
categorisation:

Incentives for
participation

Other relevant
features:

Information
and enabling
technologies:

BGE’s Smart Energy Pricing Pilot, Summer 2008 Impact Evaluation
Ahmad Faruqui and Sanem Sergici
April 28, 2009

http://energy.gov/sites/prod/files/oeprod/DocumentsandMedia/BGEPilots SE
P Summer 2008 Report (05 05 09).pdf

Baltimore, USA

June 1 2008-September 30 2008

1375 residential consumers (of which 354 consumers constituted a control
group).

The following pricing structures were tested.

e  Dynamic peak pricing;

e  C(Critical peak pricing;

e Peak time rebate with a low rebate level; and
e Peak time rebate with a high rebate level.

These schemes were overlaid on a two-period time-of-use (ToU) tariff.

Twelve critical peaks were called during the period, and each lasted for the
duration of the usual daily peak period. Consumers were notified about the
critical peak a day in advance.

All consumers (including the control group) received $25 upon completion of an
appliance survey half-way through the pilot, and consumers on the tariffs being
trialled received $25 for completing a survey at the end of the programme.

For dynamic peak pricing consumers, non-critical-peak rates were adjusted in
order to make the scheme revenue neutral.

If the consumer did not already have a meter that could record electricity usage
in 15 minute intervals, then this was installed.

Some consumers received an in-home display (an “Energy Orb,” which
displayed different colours to signal off-peak, peak and critical-peak hours).

Some consumers (all of whom had received the Energy Orb) also received a
switch for cycling central air conditioners. The energy supplier (Baltimore Gas &
Electric Company, BGE) used this switch to reduce typical air conditioning usage
by 50% during critical peaks for these consumers.

Consumers were able to access information about the relevant pricing
programme online. Rebate consumers received a savings report after critical
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Consumer take
up of DSR
tariffs/schemes

Assumptions:

What
behaviours
changed?

What barriers
were identified
to moving
demand (by
category e.g.
economic,
complexity,
housing/applia
nce, lifestyle)?

What worked
to alleviate the
barriers?

What role did
incentives

play?

Did complexity
matter?

How important
was
automation?

peak events that outlined their savings during the programme overall, and for
the past critical event. Critical peak pricing consumers received a monthly
savings report.

Load reductions during critical peaks ranged between 18% and 33% (significant
at the 5% level).

With the Energy Orb, load reductions were 23%-27%. With the Energy Orb and
central air conditioner switch, load reductions were 29%-33%.

The elasticity of substitution for the critical peak pricing and critical peak rebate
schemes were not found to be significantly different.

On non-critical days, load reductions were 1.8% for dynamic peak pricing alone,
and 4.4% where dynamic peak pricing, and the Energy Orb and air conditioner
switch were used.

Housing/appliances: Central air conditioning ownership did not significantly
affect substitution away from critical peak electricity usage.

Peak period demand reductions were higher for consumers with Energy Orbs
and air conditioner switches:

e 33% for consumers on the CPP tariff compared to 20% for consumers
without Energy Orbs or air conditioner cycling switches.

e 33% for the high CPR rate, compared to 27% for consumers on the same
rate with Energy Orbs only.

e 29% for the low CPR rate, compared to 23% for consumers on the same
rate with Energy Orbs only.

Peak period demand reductions were higher for consumers with Energy Orbs
and air conditioner switches:

e 33% for consumers on the CPP tariff compared to 20% for consumers
without Energy Orbs or air conditioner cycling switches.
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e 33% for the high CPR rate, compared to 27% for consumers on the same
rate with Energy Orbs only.

e 29% for the low CPR rate, compared to 23% for consumers on the same
rate with Energy Orbs only.

The elasticity of substitution away from electricity usage on critical peak days

was:
o lower for multi-family home residences;
e higher for those with a college education or higher;
e higher for those with a pool; and
e higher for those with income above $75k.
Did different These figures were partially based on survey evidence. 20% of consumers did
consumers not respond to the survey, so these figures are not for the full sample.

behave
differently?

Are theresults  The trial ran for one summer only.
consistent over
time?

2. California State-wide Pricing Pilot (2003-2004)

Title of study: Impact Evaluation of the California State-wide Pricing Pilot
Author(s): Charles River Associates

Date: March 16 2005

Source: http://sites.energetics.com/MADRI/toolbox/pdfs/pricing/cra 200

5 impact _eval ca pricing pilot.pdf

Country/region: California, USA

Participants were drawn from four climate zones. 48% of the
population lived in zone 2, 30% in zone 3, 12% in zone 1, and 10% in
zone 4. These zones had average peak period weekday temperatures
of 24.52C, 28.82C, 212C and 34 oC respectively for July-Sept 2003/4.

Period covered: July 2003-December 2004

Sample size: 2500 participants selected by a stratified random sample.
Consumer Track A consumers were selected from consumers with average
categorisation: summer energy use above 600kWh per month.

Track C consumers were selected from a sample that had volunteered
for a previous smart thermostat pilot.

Average income for track A participants was higher than the
population average.

DSR categorisation: The following price structures were piloted:

a traditional ToU structure, where the peak price was roughly double
the off-peak price;
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Incentives for
participation:

Other relevant
features:

critical peak pricing (CPP) with a fixed critical peak price (roughly 6
times higher than the off-peak price) with a fixed critical peak period
and day ahead notification (CPP-F);

CPP with a fixed critical price (again roughly 6 times higher than the
off-peak price) but with a variable peak period on critical days and on
the day notification (CPP-V); and

an information only plan that encouraged consumers to reduce
demand on critical peak days, without time-varying prices.

CPP-V consumers could have an enabling technology installed if they
did not already have enabling technology. 60% of consumers in CPP-V
track A, zone 2, chose an enabling technology, and 75% in zone 3.
Track C consumers on the CPP-V tariff were selected from consumers
that had volunteered for a smart thermostat pilot.

Participants were given a $175 thank you payment in instalments, tied
to completing a survey, remaining on the rate until the end of summer
2003, and remaining on the rate until the end of April 2004.

The pricing programmes were required:

to be revenue neutral for the average consumer (in each class) over a
calendar year, absent a change in their load shape;

to not change the bill of high/low users by more than 5%, absent a
change in their load shape; and

to enable participants to reduce their bill by 10% if they reduced or
shifted peak usage by 30%.

Low-income households (<$23k income for a 1-2 person household,
and <$43.5k for a 6 person household) qualified for a 20% discount on
their electricity bill.

80% of CPP-V track A consumers had central air conditioning (a higher
proportion than the overall population).

All CPP-V Track C consumers had smart thermostats and central air
conditioning.

The CPP-V results are not directly comparable to the CPP-F results, due
to population differences.

Information and
enabling
technologies:

Consumers received a shadow bill at the start of the pilot and after
one year, projecting their likely bill under their new tariff, and
comparing it to their bill on their existing tariff, with different load
shifting assumptions. They could request an additional shadow bill at
any time.

Participants were also sent a summary sheet showing:
their electricity usage by pricing period for the billing cycle;
how much they paid; and

the implicit price for each period (in cents per kWh).

Consumer take up of
DSR tariffs/schemes

Enrolment packages were sent to 8679 consumers, resulting in
enrolment of 1759 treatment participants for summer 2003.

Assumptions
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What behaviours
changed?

The pricing plans had the following load shifting effects.

CPP-F: 13.1% average reduction in peak-period energy usage on
summer critical peak days, and 4.7% for normal summer weekdays

Average load shifting on critical peak days for consumers on the CPP-F
tariff was greater for the hotter summer months (July-September)
than the milder months (May, June and October).

Load shifting for these consumers was lower in winter than summer.

There was almost no conservation effect found for CPP-F consumers -
electricity usage reductions in peak periods were almost entirely offset
by increased off-peak usage.

CPP-V: The results of the CPP-V tariff trial were broken down into
results for the Track A and Track C samples: Track A: Average (across
households with and without enabling technology) reduction in peak-
period energy use of 15.8% for critical peak days in summer 2004, and
6.7% for normal weekdays in the same period.

Track C: 27% reduction in usage from peak periods, of which about 2/3
can be attributed to automated response (enabling technology)
Information only: For the two zones where this was introduced, there
was a statistically significant effect for only one zone in 2003, and no
evidence of load shifting for either zone in 2004.

What barriers were
identified to moving
demand (by
category e.g.
economic,
complexity,
housing/appliance,
lifestyle)?

What worked to
alleviate the
barriers?

What role did
incentives play?

Did complexity
matter?

How important was
automation?

For track A consumers in the CPP-V tariff, binary variables for an
enabling technology and a smart thermostat were found not to be
statistically significant in affecting peak period electricity demand.
However, the authors suggest that the lack of an effect found could be
due to relatively small samples with and without the technology. In
addition, load analysis showed that the technologies to control pool
pumps and water heaters had little impact on peak period demand,
possibly because pool pumps were already on timers, and water
heating represented a small part of peak summer loads.

Did different
consumers behave
differently?

Results were broken down by consumer characteristics for the analysis
of the CPP-F tariff, and these are summarised below. Participants with
central air conditioning had greater load shifting than those without.
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Average daily energy usage had only a small effect on load shifting.

Smaller households and higher income households were more
responsive to price changes.

Load shifting also differed by education level of the head of household:
where the head of household was a college graduate, the reduction in
peak electricity usage on critical peak days was 18.5%, compared to
8.6% for households where the head of household had not graduated
from college. Low-income participants (those who received the CARE
discount) were less price responsive: their price elasticity of
substitution was roughly zero.

Results for other tariffs were not broken down by consumer
characteristics.

Are the results
consistent over time?

CPP-F:

The evidence from the tariff suggested that peak load shifting persisted
over time, as differences in critical peak load shifting on summer days
were not statistically significant between 2003 and 2004.

ToU:

The tariff resulted in a 5.9% average reduction in peak energy use for
“inner summer” (July-September) 2003, but only a 0.6% effect for the
same period in 2004. The paper stressed that the result was tentative
due to a small sample size (226 consumers on the ToU tariff, split over
four climate zones), but it could suggest that the effects of a ToU tariff
alone are unsustainable.

Information only:

This was introduced in two zones, and there was a statistically
significant effect for one zone in 2003, and no statistically significant
load shifting effect in either zone in 2004.

CPP-V:

There were two groups on this tariff. Suitable data for the Track A
sample was available for summer 2004 only. For track C consumers, the
main analysis pooled 2003 and 2004 data, but separate regressions
showed that the value of the elasticity of substitution decreased by
approximately 50% between 2003 and 2004, but the coefficient on the
enabling technology remained unchanged.

3. CL&P Plan it Wise Pilot (2009)

Title of study: Results of CL&P Plan-it Wise Energy Pilot

Author(s): The Brattle Group for CL&P

Date: 2009

Source: http://nuwnotesl.nu.com/apps/clp/clpwebcontent.nsf/AR/PlanltWise/SFile/

Plan-it%20Wise%20Pilot%20Results.pdf
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Country/region:
Period covered:

Sample size:

Consumer
categorisation:

DSR
categorisation:

Incentive for
participation

Other relevant
features:

Information and
enabling
technologies

Connecticut, USA
June 1 2009—August 31 2009

2437 consumers in the sample (of which 1251 were residential), and an
additional control group of 200.

Consumers were randomly selected into a rate, pricing and technology option
and were not able to switch.

77% of residential participants were homeowners.

The highest level of educational attainment was a college graduate or
postgraduate degree for 54% of participants. Household income was less than
S50k for 37% of participants, between $50k and $100k for 20%, and above
$100k for 20% (23% preferred not to answer).

154 residential participants (more than 10% of residential participants) were
low-income/hardship consumers, consistent with their overall population
representation.

The following price structures were tested.

e  critical peak pricing (CPP);
e  critical peak rebate (CPR); and
e ToU with peak hours from noon-8pm on weekdays.

For each of these tariffs, a high and low on/off-peak differential was tested.
10 critical peak days were called during the pilot, each running from 2-6pm.

Some participants received enabling technologies, of which two were
controlling, and two provided information only.

On average, residential consumers saved $15.21 during the pilot, and low
income consumers saved $8.07. Residential consumers that used the website
saved more (on average $24.69)

43% of residential participants had central air conditioning.

Weather was relatively mild during the period, implying more muted
responses to critical peak days than would have been typical.

Smart meters that recorded hourly electricity usage were installed for all
consumers.

In addition, four enabling technologies were tested for some consumers:

e two controlling technologies: automatic set-back thermostats and
automatic switches on central air conditioners two information-only
technologies: the Energy Orb, which provided information on when peak
events were happening; and the Power Cost Monitor in-home display,
which showed real-time electricity usage and pricing.

The controlling technologies allowed an automated response to critical
peaks.

All participants could access their energy usage online by hour, day or week.

Participants with automatic switches could override them by calling the
company, and participants with smart thermostats could override them more
easily.
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Consumer take up
of DSR
tariffs/schemes

What behaviours
changed?

What barriers
were identified to
moving demand
(by category e.g.
economic,
complexity,
housing/applianc
e, lifestyle)?

What worked to
alleviate the
barriers?

What role did
incentives play?

Did complexity
matter?

How important
was automation?

Did different
consumers
behave
differently?

3.1% of residential consumers contacted to take part in the trial enrolled.
A survey of 205 residential participants found the following.

e 92% of residential consumers would participate in the pilot again, and
overall satisfaction was on average rated 5.1 out of 6;

e  CPP was rated the most satisfying pricing structure, and the ToU was
the least satisfying; and

e the smart switch was the most satisfying technology.

For residential consumers facing the higher peak/off-peak price differentials,
critical peak usage reductions were:

e 23.3% for CPP consumers with controlling technologies, and 16.1%
without;

e 17.8% for CPR consumers with controlling technologies, and 10.9%
without; and

e  3.1% for eight-hour ToU consumers, with no effect of controlling
technologies.

Focus groups of elderly and low-income participants requested more
information be provided for ToU consumers and fewer phone calls to CPP
and CPR consumers.

Controlling technologies (a smart thermostat/ smart switch) resulted in an
extra reduction of peak electricity usage of up to 7%.

Non-controlling technologies (the Energy Orb and Power Cost Monitor) had
no significant effect on peak electricity usage.

Economic:

86.2% of residential participants stated they participated in the pilot to save
money.

Non-economic:

67% of residential consumers listed the positive impact on the environment
as a motivation for joining the pilot.

Those that joined the pilot for environmental reasons were more satisfied
than those that joined to save money.

80% of consumer calls regarding technology were about smart thermostats.

Participants that received controlling technologies (which enable an
automated response) had larger reductions in peak electricity use than those
without.

The findings from focus group sessions for limited-income and elderly
participants following the pilot were similar to the results from the post-pilot
survey. Key messages from the focus groups were:

e The main reason for enrolling was to save money, with only a few
mentioning the impact on the environment.
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e ToU participants felt 12pm—8pm was too long for a peak period, and
that the peak/off-peak price differential was too small.
e Most participants said they did change their behaviour during the pilot.

Are the results
consistent over
time?

The survey ran for one summer only.

4. Energy Australia (2006-2008) and Integral Energy Trial (2006-2008)

Title of study:

Interval Meter Technology Trials and Pricing Experiments: Issues for Small
Consumers

Country/region:

Author(s): Institute for Sustainable Futures
Date: July 2006
Source: http://cfsites1.uts.edu.au/find/isf/publications/riedy2006intervalmeters.p

Categorisation ‘

df

Australia

Period covered:

2006-2008

categorisation:

Sample size: The Energy Australia trial included 750 residential consumers.
The Integral Energy trial included 900 residential consumers, and an
additional control group of 360.

Consumer Integral Energy trial

25% of the sample had incomes below AUDS30k, 41% had incomes
between AUD $30k and AUD $75k, and 34% had incomes above AUD $75k.

DSR
categorisation:

Two trials were covered, one implemented by Energy Australia, and the
other by Integral Energy.

Energy Australia trial
Participants faced five different treatments:

e information only (enhanced billing);

e seasonal time of use (SToU) tariff;

e alow dynamic peak price (DPP) tariff;

e a high DPP tariff without in-home display (IHD); and
e a high DPP tariff with IHD.

Integral Energy trial
Participants were placed on one of three different tariffs.

e  SToU tariff with peak periods differing for winter and summer;

e  DPP tariff with peak (lpm—8pm on critical peak days), shoulder
(1pm—8pm on working days), and off-peak rates; and

e DPP with IHD.
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The control group were on a block tariff with a higher price for electricity
usage above a threshold.

Incentives for Integral Energy trial

articipation: . . .
P P All consumers received $100 (all monetary amounts in Australian dollars)

for joining the trial, and $200 upon completion.

On average, DPP IHD participants saved $300 during the two year trial, of
which $100 was due to non-revenue-neutrality, and $200 was due to
behaviour change. Savings were consistent across different levels of
income.

No information is available on incentives for participation in the Energy
Australia trial.

Other relevant Integral Energy trial

features:
e 88% of the sample (treatment and control groups) used air

conditioning;

e 82% of the sample had ceiling insulation; and

e 45% had 4 bedroom homes, 51% had 3 bedroom homes, and 3%
had 2 bedroom homes.

Information and Results on enhanced information and enabling technologies were only

enabling available for the Integral Energy trial, and are summarised below.

technologies: . -
8 Smart meters were installed for all participants.

All participants received a welcome pack and could monitor their electricity

use online.

DPP IHD participants could monitor their electricity usage using the in
home display.

Consumer take up -
of DSR
tariffs/schemes

What behaviours Energy Australia trial

changed?
& e electricity consumption reduced by 5-7% on DPP days;

e reduction of overall usage, rather than load shifting, occurred; and

e electricity usage reductions were similar for winter and summer.

e electricity usage by the information-only group did change, but
their responses were more variable than the other trial groups.

Integral Energy trial
Critical peak electricity use was reduced by:

e 37% for DPP consumers; and
e 41% for DPP IHD consumers.

What barriers -
were identified to
moving demand

(by category e.g.
economic,

complexity,
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housing/appliance
, lifestyle)?

What worked to -
alleviate the
barriers?

What role did -
incentives play?

Did complexity -
matter?

How important There was none built into the trial.
was automation?

Did different -
consumers
behave

differently?

Are the results Integral Energy trial
consistent over

time? DPP and DPP IHD participants still reduced peak usage when consecutive

critical peak days were called.

5. ETSA Utilities Trial (2005-2010)

Title of study: Demand Management Program Interim Report No. 3

Author(s): ETSA Utilities

Date: June 2010

Source: www.etsautilities.com.au/public/download.jsp?id=11891
Country/region: South Australia

Period covered: 2005-2010

Sample size: Sample sizes were usually small, and varied between the different trials.

The direct load control trials included samples of 20, 30, 142 and 754
consumers. The distribution peak pricing trial sample consisted of 20
households with data collected. The community based marketing
programme was aimed at 12,000 households.

Consumer -
categorisation:

DSR categorisation: A number of different demand-side management trials were run.
Direct Load Control

Phase I: 20 consumers in the Adelaide metropolitan area had their air
conditioning externally controlled by forced cycling.
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Incentives for
participation

Other relevant
features:

Information and

enabling technologies:

Consumer take up of
DSR tariffs/schemes

What behaviours
changed?

What barriers were
identified to moving
demand (by category
e.g. economic,

complexity,
housing/appliance,
lifestyle)?

What worked to
alleviate the barriers?

What role did
incentives play?

Phase Il (a): this installed Peakbreaker controllers to the external
compressors of 754 air conditioning units, and aimed to better
understand the technology and consumer acceptance of it.

Phase Il (b): this installed more advanced Peakbreaker technology for 30
volunteers.

Phase llI: Direct load control technology was installed for 142 consumers,
and they were monitored using interval meters.

“Distribution Peak Pricing (DPP),” where electricity was more expensive
during network distribution constraining events. Participants were
notified by beeping of a "Peakbreaker technology", and a flashing red
light during peak events. Data was successfully obtained from 20
participants.

Non-economic:

A community-based social marketing and education campaign named
“Beat the Peak” was used. This was aimed at 12,000 residences and
commercial premises in Glenelg, as well as the wider community.

Direct Load Control Phase Il
Consumers were paid $100 (Australian dollars) for participation.

Daily peaks in demand for the sample are pronounced compared to other
countries.

CPP trial participants already had interval meters installed.

5.5% of consumers responded to recruitment letters for the DPP trial.

Direct Load Control

Phase I-Forced cycling of air conditioner compressors lowered demand
by an average of 17%.

Phase IlI-The average kW reduction in load for participants in Glenelg (an
older suburb) was 0.45, and 1.34 for participants in Mawson Lakes (a
newer suburb with higher temperatures).

DPP

During summer critical peaks, the most common responses were to turn
off air conditioning, the computer or TV. During winter, the most
common appliance switched off in response to an event was the TV.
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Did complexity
matter?

How important was
automation?

Where results were reported, they showed that automation reduced
peak period demand.

Did different

consumers behave
differently?

Are the results -
consistent over time?

6. Ireland Electricity Smart Metering Customer Behavior Trials (2009-
2010)

Title of study: Electricity Smart Metering Customer Behaviour Trials (CBT) Findings
Report and its appendices

Author(s): Commission for Energy Regulation
Date: 16th May 2011
Source: http://www.cer.ie/docs/000340/cer11080(a)(i).pdf

Country/region: Ireland

Period covered: 2009-2010

Sample size: 5028 participants

Consumer -
categorisation:

Participants were allocated to one of four time of use (ToU) tariffs with
night, day and peak prices. Weekend prices were all flat.

DSR categorisation:

In addition they received a specified combination of:

e abi-monthly electricity bill with a detailed energy statement;
e a monthly electricity bill with a detailed energy statement;

e an electricity monitor; and

e an Overall Load Reduction (OLR) incentive.

The ToU tariff was designed to be revenue neutral compared to the
standard tariff.

Residential participants received a thank you payment of €25 for upon
completion of each survey (one pre-trial, one posttrial). In addition,
participants received balancing credits in December 2009 and January
2011, which were payments of small set amounts to make sure that they
did not lose money by taking part in the trial. Any participants that had
made a loss greater than the credit under the trial tariff were
additionally compensated.

Incentives for
participation:
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Other relevant
features:

Information and
enabling technologies:

Consumer take up of
DSR tariffs/schemes

What behaviours
changed?

What barriers were
identified to moving
demand (by category
e.g. economic,
complexity,
housing/appliance,
lifestyle)?

What worked to
alleviate the barriers?

All participants received a fridge magnet displaying their ToU prices and
a sticker which displayed the time bands.

Some participants received an electricity monitor, which provided
information on electricity usage and cost, and enabled consumers to
set a daily maximum spend with which they could compare usage.

The OLR incentive set a 10% target reduction in electricity usage for the
participant, based on the participant’s previous u towards the target. If
they achieved this over eight months, participants received a €20
reward. sage. Bi-monthly bills updated participants with their progress

The average response rate to recruitment was 30%.

On average, peak electricity usage reduction by domestic participants
with ToU and demand side management stimuli was 8.8% relative to
the control group. Peak reductions range from 7.2-10.9% across the
four tariff types.

As a consequence of participation in the trial, 74% of participants made
minor changes to their electricity usage, and 38% made major changes.

79% reported that they became more aware of the amount of
electricity used by appliances, and 78% became more aware of the cost
of electricity used by appliances.

Economic:

“The difficulty of linking behaviour change to bill reduction” (p.9) acted
as a barrier to shifting demand. The expected savings that could be
made from shifting demand were larger than the actual savings that
could be made.

Complexity:

There was a low recall rate of the OLR incentive (58%), but it received
good scores for communications, effectiveness, and having a
reasonable target.

Lifestyle:

Safety and convenience concerns acted as barriers to shifting to night
usage.

For participants that had not reduced peak/overall usage:

e 59% agreed that they tried to reduce usage but the bill seemed
the same so they gave up;

o 29% agreed that they did not know enough about how and
when they used electricity to reduce peak usage (55%
disagreed); and

e 28% agreed that the difference between the peak and nonpeak
prices was too small to make them shift usage (53% disagreed).

The combination of the bi-monthly bill, energy statement and
electricity monitor were the most successful at reducing peak electricity
usage.
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e 75% found the fridge magnet useful and 63% found the sticker
useful.

e 91% rated the electricity monitor as an important support for
achieving peak reduction, and 87% rated it as an important
support for shifting to night rates.88% agreed that it was easy to

use.
What role did -
incentives play?
Did complexity Participants found it hard to calculate the likely impact of shifting
matter? demand on their bills. Bill and peak usage reductions tended to be

overestimated by participants.

How important was There was none built into the trial.
automation?

Did different The impact of education/social grade on electricity usage reduction
consumers behave was found to be limited once higher usage by high educational
differently? achievement/ social grade households is taken into account.

Households receiving the Free Electricity Allowance (the elderly, carers
with specified allowances, and individuals receiving specified
disablement benefits), who are sheltered from the ToU tariffs, had
lower peak electricity usage reduction than average.

Fuel poor households were found to benefit from ToU tariffs.

Peak usage reduction was higher (10.7% compared to 6.5%) for
households with children under 15 years in the home. Focus group
responses indicated that this was due to children below the mid-teens
motivating change and energy reduction for the household, driven by
school initiatives.

Are the results The results gave no clear picture as to whether the results change over
consistent over time? time. Overall usage reduction was slightly smaller in the 2nd six months
than the 1st six months, but peak usage reduction increased.

7. LIPA Edge (2001-2003)

Title of International Best Practice In Using Energy Efficiency and Demand Management to
study: Support Electricity Networks

Author(s): David Crossley, Energy Futures Australia

Date: December 2010

Source: http://www.efa.com.au/Library/David/Published%20Reports/2010/InternationalB

estPracticeinEEandDSMforNetworkSupport.pdf

Country/reg In its appendix, the paper reviews a number of DSR trials. This table covers only the
ion: LIPA Edge programme (Case Study 9), which took place on Long Island.
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Period
covered:

Sample
size:

Consumer
categorisati
on:

DSR
categorisati
on:

Incentives
for
participatio
n:

Other
relevant
features:

Information
and
enabling
technologie
s:

Consumer
take up of
DSR
tariffs/sche
mes

What
behaviours
changed?

What
barriers
were
identified
to moving
demand (by
category
e.g.
economic,
complexity,
housing/ap
pliance,
lifestyle)?

2001-2003

20,400 residential participants

Participants’ central air conditioning was directly controlled by the Long Island
Power Authority (LIPA) during curtailment events, which occurred from 2—6pm for
a maximum of seven days during the summer season. During curtailment events,
LIPA cycled air conditioning compressors for a part of each hour, or increased the
set point on the thermostat.

No economic incentive was trialled.

Residential participants received a free ComfortChoice thermostat and installation,
as well as a bonus payment of $25.

Participants could also earn $20 for referring new participants.

All participants had central air conditioning.

Participants received a programmable thermostat with two-way communication.
Participants could control their thermostat remotely, and were able to override
direct control by the LIPA, though this override could in turn be blocked by the
operator. The programme cost LIPA $515 per residential participant. On average
(for residential and commercial participants), the average cost of demand reduction
was $487/kW.

Each controlled residential air-conditioner provided on average a 1.03 kW reduction
in demand during a curtailment event (the average capacity of residential air
conditioning units was 3.84 kW).
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What It was found that the ability of participants to override direct control of the
worked to thermostat during a curtailment event was important for gaining participant
alleviate acceptance.

the

barriers?

What role -
did

incentives
play?

Did -
complexity
matter?

How Demand reduction during a curtailment event came from direct control of air-
important conditioning thermostats. The percentage of units that had been overridden during
was a curtailment event from 26pm in August 2002 increased from 5.7% at the hour
automation ending 3pm to 20.8% at the hour ending 6pm.This meant that the total demand

? reduction decreased over the curtailment period.

Did -
different
consumers
behave
differently?

Are the -
results
consistent

over time?

8. Norway DSR Pilot Study (2010)

Title of study: Demand Response from Household Customers: Experiences from a Pilot
Study in Norway

Author(s): Hanne Szle and Ove S. Grande
Date: March 2011
Source: http://www-

net.cs.umass.edu/cs691 spring 2013/readings/05710614.pdf

Categorisation

Country/region: Norway
Period covered: 1vyear
Sample size: 40 households, from the same geographic area and with hourly

electricity metering above a certain quality. The paper states that these
households were not randomly selected.
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Consumer
categorisation:

DSR categorisation:

Incentives for
participation:

Other relevant
features:

Information and
enabling technologies:

Consumer take up of
DSR tariffs/schemes

What behaviours
changed?

What barriers were
identified to moving
demand (by category
e.g. economic,
complexity,
housing/appliance,
lifestyle)?

What worked to
alleviate the
barriers?

The trial consisted of a ToU tariff (a morning and evening peak period on
weekdays) and direct control (during peak periods only).

10% of participants had hot water space heating with an electric boiler.
The remaining participants had standard capacity electric boilers.

The communications materials provided for participants gave
information on the benefits of demand response.

Participants were given hourly metering with use of existing automatic
meter reading technology.

Two information meetings were held to inform participants about the
pilot (e.g. peak hours and pricing, and the possibilities for demand
shifting). Participants could compare the pilot tariff with the standard
tariff online.

Participants each received 3 magnets to place on appliances, displaying
morning and afternoon peak hours.

Under the direct control regime, a response of electric water heaters was
automated during peak periods.

Installation costs for remote load control were 80-375 € per participant

Survey results indicated that participants perceived the pilot positively.
The main focus of this was personal economic benefit, followed by
reduced consumption of electricity.

Participants accepted remote load control, provided it didn’t reduce
their comfort.

The average reduction in morning peak load was 1kW per hour for
participants with standard electric water heaters, and 2.5kW per hour
for participants with hot water space heating systems. Several
participants adapted their behaviour to the ToU tariff, by:

e investing in energy control systems;
e  buying firewood in winter; and
e manual efforts.

This trial found a larger average peak load reduction compared to a
previous pilot was taken to indicate that participants were manually
reducing peak load, as well as reducing load via direct control. The
paper suggested that this could be the result of introducing the peak
period reminder magnet for appliances, which was not included in the
previous pilot.
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What role did
incentives play?

Did complexity
matter?

How important was
automation?

Did different
consumers behave
differently?

All consumers faced economic incentives to shift load (the ToU tariff)
and direct control, so it is not possible to isolate the impacts of each
intervention.

Are the results
consistent over time?

The peak usage reductions found were larger than estimates for a
similar trial conducted previously. This could be due to the use of
magnets reminding participants of peak hours, though the sample size
(40 participants) is small.

9. Ontario Energy Board Smart Price Pilot (2006-2007)

Country/region:

Title of study: Ontario Energy Board Smart Price Pilot Final Report

Author(s): IBM and eMeter Strategic Consulting

Date: July 2007

Source: https://www.scc.virginia.gov/pue/conserve/c 2/cn ontario0707.pdf

Categorisation

Ontario

Period covered:

Sample size:

August 2006-February 2007

373 of Hydro Ottawa’s electricity consumers that already had smart
meters installed by Aug. 1 2006, in 3 groups with different tariffs:

e 124 time of use (ToU) only;
e 124 ToU and critical peak price (CPP); and
e 125ToU critical peak rebate (CPR).

In addition, there was a control group of 125 consumers selected
randomly from Hydro Ottawa residential consumers with smart meters
installed before Aug. 1 2006, paying regular tiered (non-ToU) prices.

Participants were recruited by a stratified random sample to ensure
sufficient low/med/high electricity consumers.

All reported load shifting is statistically significant unless otherwise
indicated.

Consumer
categorisation:

72% of homes in the pilot were built after 2001.81.9% of participants
that responded lived in single-family homes and 11.7% in apartments
with less than 5 floors.

-133 -


http://www.oeb.gov.on.ca/documents/cases/EB-2004-0205/smartpricepilot/OSPP%20Final%20Report%20-%20Final070726.pdf
https://www.scc.virginia.gov/pue/conserve/c_2/cn_ontario0707.pdf

DSR categorisation:

Incentives for
participation

The highest level of educational attainment was: some high school
education for 1% of responding participants, high school graduate for
16%, and university or college graduate for 83%.

11% of pilot participants had household income less than $50k, 43%
$50-$100k, and 47% had household income above $100k.

The following three price structures were tested.

e  Regulated Price Plan (RPP) time of use (ToU). This included on-
peak, mid-peak, and off-peak prices. Prices and peak hours
varied between summer and winter.

e Adjusted RPP ToU prices with a critical peak price.

e RPP ToU prices with a critical peak rebate.

Critical peaks lasted for 3 or 4 hours, and a maximum of 9 critical peak
days were allowed (only 7 were implemented due to mild weather).

The CPP was set based on the 93 highest hourly Ontario electricity prices
in the previous year.

The CPR was 30 cents for every kWh reduction below the participant's
“baseline” usage during critical peak hours.

All participants were regulated price plan (RPP) consumers. The RPP
consists of two prices, one for monthly consumption below a threshold,
and a higher price for consumption above the threshold. These
thresholds vary by season, and are chosen so that forecast consumption
is split approximately 50/50 into the two tiers.

Peak hours and prices:

Off-peak hours were 10pm-7am weekdays, and all weekends and
holidays. Price/kWh was 3.5c¢ for summer, and 3.4c for winter

Mid-peak hours were:

e 7am-1lam and 5pm-10pm weekdays, at 7.5¢c/kWh (summer)
e 1lam-5pm and 8pm-10pm weekdays, at 7.1c/kWh (winter)

On-peak hours were:

e 1lam-5pm weekdays, at 10.5¢/kWh (summer)
e 7am-1lam and 5pm-8pm weekdays at 9.7¢/kWh (winter)

The critical peak rebate was set equal to the critical peak price during
critical peak hours (to try and achieve revenue neutrality between the
CPR/CPP schemes). The CPR baseline (consumption below which the
rebate was paid) was the participant’s average usage for the same hours
over the previous 5 non-event weekdays, increased by 25% to reflect
higher usage on critical peak days.

“Thank you” payments of $75 were received at the end of the pilot,
adjusted by the participant’s savings/losses under ToU pricing. This
accompanied by a final settlement statement comparing the
participant’s charges on the pilot vs. the twotiered RPP prices. The
average saving was 3% compared to the non-ToU bill.

During the pilot, participants continued to receive and pay their usual bi-
monthly electricity bill, and separately received monthly Electricity Usage
Statements showing their electricity supply charges on their pilot price
plan.
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Other relevant
features:

Information and

enabling technologies:

Consumer take up of
DSR tariffs/schemes

What behaviours
changed?

The top reasons given in feedback for participating in the pilot were:

e consumers wanted to be prepared for the arrival of ToU pricing
by seeing the economic effects on them of ToU pricing;

e consumers liked the idea of being able to monitor their
electricity usage; and

e  participants perceived that they would have more control over
their electricity bill due to the design of ToU pricing and
feedback on their usage.

(i.e. the $75 thank you was not in the top motivations for most
respondents)

91.3% of the 319 participants that responded had air conditioning. 82.3%
had gas space heating, and 8.6% electric heating. 84.4% used gas or oil
water heating, and 14% used electric water heating.

The trigger temperatures for a critical peak were 282C in summer and -
14 2C in winter, or when the Humidex is higher than 30 2C during on-
peak periods. However, for 2/7 critical peak days, these thresholds
weren’t reached, and for most they were just exceeded. Mild weather
may have affected the results, as other pilots have found less load
shifting during mild rather than extreme weather.

All participants (treatment and control) already had smart meters
installed.

Participants were sent a table of ToU prices, periods and seasons for
their plan on a fridge magnet, and a PowerWise electricity conservation
brochure after enrolling.

The trial was over-subscribed within a week of the recruitment letter:
1800 letters were sent to consumers with smart meters, and 459 sent an
enrolment form before close (a 25.5% response rate).

78% of 298 survey respondents (a 79% response rate) would recommend
the ToU tariff to a friend, while 6% would definitely not. The top 3
reasons given for satisfaction were:

e awareness of how to reduce bill;
e greater control over electricity costs; and
e environmental benefits.

Reasons for not recommending ToU were:

e insufficient potential savings; and
e too much effort.

Of the four pricing schemes, 74% (regardless of the pricing plan they
were enrolled on) preferred ToU-only, while <20% preferred the existing
(two-tier threshold) pricing.

Load shifting on critical peak days: For all three groups, a statistically
significant (at the 90% level) load shift away from on-peak periods
occurred on the two critical peak days in August, while there was no
statistically significant shift for the critical peak days in September or
January (apart from one counterintuitive result for Jan 17).

Load shifting away from critical peak hours for all the summertime
critical peak days ranged from 5.7% (ToU-only group), 17.5% (CPR) to
25.4% (CPP group).
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What barriers were
identified to moving
demand (by category
e.g. economic,
complexity,
housing/appliance,
lifestyle)?

What worked to
alleviate the barriers?

What role did
incentives play?

Did complexity
matter?

How important was
automation?

Did different
consumers behave
differently?

Are the results
consistent over time?

Load shifting on Entire On-Peak period ranged from 2.4% (ToU),
8.5%(CPR) to 11.9% (CPP).

Specific actions changed by focus group respondents to shift electricity
use off-peak were changing the time of laundry and dishwashing, and
adjusting thermostats before a critical peak.

Economic:

“No one felt as if the ToU prices were the “money grab” and “gouging”
that many had feared and/or perceived going into the pilot.” (p.52/3)

Housing/appliances:

Some participants with timers on dishwashers and programmable
thermostats first used these after the pilot started.

The focus group mainly felt that there was no more additional shifting
they could achieve during a critical peak, as they had reduced electricity
consumption to their minimum already in response to on-peak prices.

Focus group (of 44 participants) and survey respondents found the
monthly usage statement and fridge magnets were the most useful
resources for understanding ToU prices (over fact sheet/brochure/other
communication materials). The fridge magnets were favoured as they
were clear, concise, and durable.

e  61% of responding participants preferred that information on
the time periods was displayed in a table, rather thanin a
graphic.

e Almost 70% of survey respondents anticipated accessing an
online statement at least once a month.

Participants could gain or lose via load shifting only, as the adjustment to
the $75 “thank you” was calculated by comparing the participant’s bill
under ToU prices vs. two-tiered RPP prices. On average, bills were 3%
lower for participants, and % made a saving relative to tiered RPP prices
due to load shifting.

71% of survey respondents felt the differences in prices between
periods were large enough to encourage them to shift electricity
consumption.

The consensus in the focus group was that ToU pricing was easy to
understand and no participants said they wanted to change from a three
period to two period ToU structure.

There was none built into the trial.

Lifestyle:

Some families with small children found it difficult to reduce laundry
during mid- and on-peak periods (though these families did not feel
penalised for this under ToU prices).
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10. Pacific Gas and Electric Company’s Time-Based Pricing Tariffs (2008-

2010)

Title of study:

Author(s):
Date:

Source:

Country/region:
Period covered:

Sample size:

Consumer
categorisation:

DSR
categorisation:

Incentives for
participation:

Other relevant
features:

Information and
enabling
technologies:

2010 Load Impact Evaluation of Pacific Gas and Electric
Company’s Time-Based Pricing Tariffs, Final Report
Freeman, Sullivan & Co.

April 12011

https://pgera.azurewebsites.net/Regulation/ValidateDocAccess?docID=2084
87

California, USA

Most results reported are for 2009-10, some span 2008-10.
Roughly 25,500 consumers were on the SmartRate.
Consumers volunteered for the SmartRate programme
SmartRate

Median household income was $62,921, median age per household was 33
years, average household size was 3.48, 66.1% spoke English at home, and
15.4% were college educated.

The following three tariffs were in effect in 2010.

e SmartRate, which has a high peak price from 2pm-7pm on event
days, and lower prices at all other times during summer.

e Rate E-7, which has a peak period from 12pm-6pm, and five
consumption tiers

e Rate E-6, which has three periods, a peak from 1pm-7pm in
summer, and a “partial peak” from 5-8pm in winter, and five
consumption tiers

In addition, roughly 20% of SmartRate consumers in 2010 had enabling
technology as they were also enrolled on “SmartAC” SmartRate overlays
the consumer’s original tariff. The most common residential tariff had
five tiers, with prices increasing for each usage tier.

SmartRate consumers received protection for the first year after enrolment,
which this ensured the first year bill did not rise compared to what it would
have been on the original tariff. 88% of SmartRate consumers had lower bills
relative to the otherwise applicable tariff. Average savings over a year for
ToU consumers were 18%.

Some consumers had enabling technology installed for their air conditioning.
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Consumer take up
of DSR
tariffs/schemes

What behaviours
changed?

What barriers
were identified to
moving demand
(by category e.g.
economic,
complexity,
housing/appliance
, lifestyle)?

What worked to
alleviate the
barriers?

What role did
incentives play?

Did complexity
matter?

How important
was automation?

Did different
consumers
behave
differently?

Are the results
consistent over
time?

Take-up of SmartRate by CARE (low-income) consumers was higher than take
up by non-CARE consumers. CARE consumers represented roughly half of
SmartRate consumers, compared to around a quarter of the PG&E residential
population.

SmartRate:

Average peak load reductions in 2010 on the 13 event days were 14.1% (15%
in 2009). The average reduction for a given event day ranged between 5.7%
and 22.8%.

36% of consumers did not reduce peak demand at all during event days,
though % of these consumers had not received notification of the event.

ToU:
The average peak period load reduction for 2009-10 was 11%.

Percentage peak load impacts on event days were 65% larger for households
with more than a 75% probability of owning air conditioning, compared to
those with less than 25% probability of owning air conditioning.

The peak demand reduction during events for SmartRate consumers with
enabling technology for air conditioning was 23% higher than for those
without.

Average peak demand reduction on event days for CARE consumers (low
income consumers that receive a discount on their electricity bills) was 6.6%
compared to a reduction of 21.4% for non-CARE consumers. When
differences in underlying characteristics (such as air conditioning ownership)
were controlled for, peak demand reductions were not significantly different
between CARE and non-CARE consumers.

It should be noted when comparing results for CARE and nonCARE consumers
that the structure of the underlying tariff and the way the discount was
applied meant that the economic incentives to shift demand were different
for the two groups.

Three years of evidence from the SmartRate programme indicate that peak
demand reductions did not decline over time.
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11.PowerCentsDC Trial (2008-2009)

Title of study:
Author(s):
Date:

Source:

Country/region:
Period covered:

Sample size:

Consumer
categorisation:

DSR categorisation:

PowerCentsDC Program Final Report
eMeter Strategic Consulting
September 2010

http://energy.gov/sites/prod/files/oeprod/DocumentsandMedia/DC_OP
C Attachment.pdf

District of Columbia (DC), USA
July 2008-October 2009

900 participants. Participants were selected by stratified random
sampling from the District to participate in a single price plan.

A control group was created by installing smart meters for a random
selection of 400 non-participants. These consumers remained on the
standard offer service (SOS).

19% of participants reported household income below $50k, 19% $50-
75k, 14% $75-100k, and 46% reported income above $100k.

Low-income consumers were included only on the critical peak rebate
(CPR) programme, as no loss could be made on this.

The trial included a low number of low-income participants, as they
were a low proportion of the population (7.6% qualified for regular
limited income electricity rates), and many limited income consumers
changed address between recruitment and the program starting,
resulting in them dropping out of the trial.

81% of participants were homeowners and 19% were renting.
31% of responding participants lived in one person households,

39% lived in two person households, and 30% lived in households with
three or more people.

The highest level of education achieved was high school graduate for
8% of participants, some college/university for 12%, a college/university
degree for 24%, and a postgraduate degree for 54%.

The following three price structures were tested.

e  Critical Peak Pricing (CPP);

e  (ritical Peak Rebate (CPR); and

e Hourly Pricing (HP)—prices were based on day-ahead wholesale
prices and changed hourly.

Critical peaks occurred for four hours, on 15 days per year. (In the
study, 3 occurred in winter and 12 in summer).

CPP and CPR participants were notified by phone, email, or text
message the evening before a critical peak event.

The prices faced by CPP consumers were set to try and ensure revenue
neutrality compared to the SOS bill over 12 months.
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Incentives for
participation:

Other relevant
features:

Information and
enabling
technologies:

Consumer take up of
DSR tariffs/schemes

Baseline consumption for CPR participants was calculated as the
average of the three highest non critical peak usage amounts for non-
holiday weekdays during the billing month. No adjustment was made to
the SOS price charged during the rest of the year.

Prices for HP consumers were set a day in advance based on the day-
ahead wholesale market. Prices were displayed in realtime on smart
thermostats, online, and at a free telephone number. Consumers were
notified a day in advance if prices exceeded a threshold (which was
reduced during the trial due to falling wholesale prices).

For specific price details, see Exhibits 8-10 in the paper.

“Thank you” payments of $100 were paid to CPR and HP participants,
half as an upfront incentive, and half at the end of the pilot. CPR
consumers received a $25 payment for completing the participant
survey.

44% of participants that responded lived in a
condominium/townhouse/duplex, 28% in a single family detached
house, and 15% in an apartment.81% of participant homes were built
before 1980.

97% of participants had air conditioning.

54% had gas heating, 13% electric heat pump, 10% electric furnace, and
8% hot water baseboard.

62% had gas water heating, and 28% had electric water heating.

Winter data for consumers with smart thermostats was excluded from
the analysis, as the thermostats “cycled” heat pumps, increasing
consumption.

Prices for HP participants fell over the trial period due to falling
wholesale prices. This meant that consumers on the HP tariff
experienced bill savings even without changing their

consumption This makes it difficult to evaluate the effects of the DSR
incentives in the HP trial.

Participants with central air conditioning or central electric heating were
offered a smart thermostat, which reduces usage when power prices are
high. Take-up of the smart thermostat was 33%.

Participants were sent an education package consisting of a fridge
magnet displaying critical peak hours and contact information, a pricing
leaflet, and a conservation brochure.

Group meetings were held two weeks before live billing (two hour
evening sessions, one for each of the three price plans), which were
attended by 20-25% of participants.

For some months, participants were sent bill inserts highlighting

specific saving opportunities (e.g. holiday lighting, air conditioning, and
dehumidifiers).

Participants received new bills after the start of the trial, and monthly
Electric Usage Reports that showed graphics of daily electricity usage by
price.

The average response rate to recruitment for the programme was 6.6%,
and 7.6% for those with limited income.
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What behaviours
changed?

What barriers were
identified to moving
demand (by
category e.g.
economic,
complexity,
housing/appliance,
lifestyle)?

More than 74% of participants were satisfied with the trial, and 6% were
dissatisfied. 89% of participants would recommend PowerCentsDC to a
friend.

More than 93% of participants that responded stated a preference for
PowerCentsDC pricing (smart pricing) over default (SOS) pricing.

The top motivations for participation were:

e saving money (73%);

e reducing emissions (34%);

e exploring smart grids (33%); and
e  assisting policymakers (32%).

When ranking the potential benefits of the trial pricing structure, the
following reasons received the greatest proportion of top rankings:

e the pricing makes the participant more aware of when the
household uses electricity during the day/week;

e making the participant more conscious of their electricity usage
during peak/expensive times; and

e giving the participant more control over their electricity costs.

There were statistically significant average reductions

(weighted by the actual population of consumers on each original rate
schedule type in the district population) in critical peak electricity
demand of:

e CPP:34% in summer, 13% in

winter;
e (CPR:13% in summer, 5% in winter;and
o  HP:4% in summer, 2% in winter.

The smaller results for HP participants could be in part due to declining
average prices over time for these consumers (due to changing market
conditions), and as high prices for these consumers were not as high as
the critical peak price and the critical peak rebate.

Greater peak demand reductions in summer suggest that consumers
have more discretionary load in summer than winter.

The main actions taken to reduce peak demand were avoiding using
appliances (60% of participants), reducing air conditioning consumption
(59%), and turning off lights (44%).

High summer temperatures resulted in larger peak reductions for CPP
and CPR participants. Average peak reduction at 29.52C was 26% for
CPP participants and 8% for CPR participants, compared to 43% and
20% respectively at 36 °C.
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52% of participants agreed or strongly agreed that Electricity Usage
Reports helped them save on their electricity bill. 42% reported that
their household significantly changed their electricity usage during
critical peak/high price hours after reviewing their electricity usage
statements, and 38% slightly changed their usage.

Compared to an average standard offer service bill for the group, CPP
consumers saved 2%, CPR consumers saved 5%, and HP consumers
saved 39%.

Compared to the standard offer service bill, bills were lower for 91% of
CPP and CPR consumers, and all HP consumers.

Some consumers had smart thermostats for central air conditioning
(which reduce electricity consumption when power prices are high)

Average summer critical peak demand reductions were the following:
Regular consumers:

e  CPP: 29% without a smart thermostat, 49% with a smart
thermostat;

e  CPR:11% without a smart thermostat, 17% with; and

o HP: the reduction not statistically significant without a smart
thermostat, 10% with a smart thermostat.

For all electric consumers, these reductions were:

e CPP:22% w/o smart thermostat, 51% with

e CPR: 6% without a smart thermostat, 24% with a smart
thermostat; and

e HP:10% without a smart thermostat, and -2% with a smart
thermostat.

29% of CPR participants and 44% of HP and CPP participants overrode the
automatic thermostat adjustment during two or more critical peak events

Low-income consumers (who only participated in the CPR plan) showed
a slightly smaller average peak demand reduction, of 11% compared to
13% for regular-income consumers.

Renters (who owned fewer appliances than homeowners in some
categories, but more electric intensive appliances in others) were found
to have more high-intensity electricity usage during peak hours than
homeowners—e.g. cooking, baking, watching flat screen TB, and clothes
washing/drying.

12.Flex Alert Campaign (2008)

Overview
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DSR tariffs/schemes

What behaviours

changed?

2008 Flex Alert Campaign Evaluation Report
Summit Blue Consulting
December 10 2008

http://www.calmac.org/publications/2008 Flex Alert Final Report 12-
18-08.pdf

California
July 2008

State-wide

The Flex Alert: Save Energy Now! Campaign used mass media to encourage
consumers in California to reduce their electricity consumption on critical
days (as determined by the California Independent System Operator,
CAISO).

The campaign was co-branded with the Flex Your Power campaign, which
encourages the use of energy-efficiency appliances and products.

The campaign promoted energy saving and shifting actions that consumers
could take during peak hours. The top three actions promoted were as
follows.

e setting air conditioning thermostats to 25.62C or above;

e switching off unnecessary lighting; and

e delaying the use of appliances such as dishwashers until after the
peak (7pm).

Information about the Flex Alert was available online (including via the
websites of the main electricity companies) and was sent to participants
via email.

There was also significant TV news coverage of the event (145 stories on the
first day, 16 on the third day)

N/A

37% of all survey respondents reported taking conservation action(s) in
response to the Flex Alert message (whether the recalled message was
received via the adverts or media coverage).

The estimated reduction in electricity use resulting from the 2008 Flex Alert
campaign was 222—282MW, based on selfreported behaviour for air
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conditioning and lighting. Lighting represented roughly one sixth of the
impact.

Complexity: There was low recall of the hours during which energy
consumption should be reduced.

Focus group respondents emphasised a need to highlight success stories of
people taking conservation actions at the neighbourhood level, in order to
appeal to community pride.

Segmentation was important. Three hypothesised segments emerging from
the 2008 focus group were:

“The Choir:” The appropriate message to convey to this group was “Do a
little more of what you are already doing,” and the motivation was that the
group already appreciate the seriousness of alerts.

“Reluctant Converts:” The key message for this group was “Even business
and governments are doing their part to prevent blackouts.” The motivation
for this group is to overcome resentment and make the seriousness clear by
providing data.

“Financially Driven Converts:” Their key message was that through
conservation they could achieve “Cost savings over time and at the state
level,” and the motivation for this group to act was “because you told us to.”

Consumers displayed little understanding of production/supply of
electricity, and did not know how the concept of global warming and the
creation of electric power were linked. This meant that messages including
global warming and short-term blackouts were not understood.

Following the event, 67% of survey respondents (both those aided by
interviewers and unaided) recalled an energy conservation message or the
Flex Alert.

Of the respondents that recalled an energy conservation message, less than
half understood that conservation was required at certain times of day (3-
7pm).

There was none built into the trial.

Survey respondents in hotter climate zones were both more likely to change
their behaviour in response to the Flex Alert, and had a larger average
response (0.144 kW compared to 0.070 kW for respondents in cooler
climate zones).
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13. myPower Pricing Segments Trial (2006-2007)

Overview
Title of study:
Author(s):
Date:

Source:

Categorisation

Country/region:

Period covered:

Sample size:

Consumer
categorisation:

DSR categorisation:

Incentives
participation:

for

Other relevant
features:
Information and
enabling

technologies:

Final Report for the myPower Pricing Segments Evaluation
Summit Blue Consulting

December 21 2007

http://sites.energetics.com/madri/toolbox/pdfs/pricing/mypower _pricin
g final report 2007.pdf

New Jersey, USA
July 2006-September 2007

379 on the educate-only strand, 319 on the technology enabled strand, and
450 in a control group.

20% of myPower participants had income up to $50,000.

23% of myPower Sense and 17% of myPower Connect participants had a
highest educational level of high school graduate or lower.

38% of myPower Sense and 39% of myPower Connection survey
respondents were aged 65 or over.

Participants were placed on a three period time of use (ToU) tariff with
critical peak pricing (CPP). Consumers were notified of a CPP by phone
and/or email one day in advance, and were given information on how
to save energy during a peak or critical peak period.

Participants were recruited from communities with high predicted
penetration of central air conditioners (Cherry Hill and Hamilton
Township). Participants could not select their strand.

One group (“technology enabled,” on a programme named “myPower
Connection”) were given programmable thermostats that could
automatically respond to CPP events and ToU tiers. The other group
(“educate only,” on a programme named “myPower Sense”) did not
receive these.

The CPP scheme was designed to be seasonally revenue neutral
compared to the standard tariff a residential consumer would receive.
Critical peaks were called on days with high energy prices or high
expected supply loads.

Participants that received in-home technology were paid $25 for
completing a telephone survey before the pilot started. All participants
received $75 upon completion of an end of programme survey.

Treatment and control consumers received an interval meter.
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What behaviours
changed?

What barriers were
identified to moving

The smart thermostat received by some participants could manage air
conditioning, electric water heating, and in-ground pool pumps. Consumers
could programme the smart thermostat over the internet.

A pack of educational materials was sent to participants before the
programme started, which included a FAQ sheet, a guide to saving energy,
a pricing information sheet, and a fridge magnet including the free
programme telephone number.

Participants could compare their myPower bill with what their bill would
have been under the traditional rates online.

The response rate to recruitment was 4%.
Results from surveys during and after the pilot indicated the following.

e 77% of myPower Connection and 81% of myPower Sense
participants would recommend myPower to a friend or relative.

e The majority of participants believed programmes like myPower
benefited the environment.

e 71% of participants believed they saved money on the
programme.

e The majority of participants became more knowledgeable about
reducing energy consumption over the programme.

94% of myPower Sense and 91% of myPower Connection participants
stated that the main reason for participating was to save money on their
electricity bills, with the 2nd most common reason to conserve energy.

During summer peak periods, percentage reductions in peak electricity
demand were:

e 21% on normal days and 26% on critical peak days for myPower
Connection (direct control) participants;

e 3% on normal days and 14% on critical peak days for myPower
Sense (no direct control) participants with central air conditioning;
and

e 6% on normal days and 14% on critical peak days for myPower
Sense (no direct control) participants without central air
conditioning.

A “snap back” effect was observed following peak hours on hot
weekdays, where participants increased their usage of air conditioning
immediately after peak hours (6pm-7pm) to reduce indoor
temperatures. This effect was higher following critical peak events.

Peak period demand reductions were smaller during winter months

Most programme participants reported that they took actions to reduce
electricity consumption during CPP events and high price hours. The
specific actions taken to reduce consumption were:

e not using electric appliances;
e setting the thermostat at a higher temperature; and
e turning off air conditioning.

85% of myPower Connection participants changed when they did their
chores such as laundry and dishwashing.
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savings.

Did complexity @ Participants found bills understandable and easy to read.

matter?

The main area of dissatisfaction with the programme was the difficulty of
programming the thermostat.

How important was
automation?

Peak period demand reductions were higher for consumers with direct
control.

Did different | -
consumers  behave
differently?

Are the results | -

consistent over time?

14.Silver Spring/ OG&E Trial (2010)

Title of study:

SEDC: Consumer Engagement and Demand Response Case Study

OGE: Summary

Country/region:

Author(s): Respectively: Silver Spring Networks and Raab Associates
Date: October 2011
Source: Presentations available at: http://sedc-

coalition.eu/wpcontent/uploads/2011/10/SilverSpringsConsumerEngage
menta ndDRCaseStudy.pdf

and http://www.silverspringnet.com/pdfs/CaseStudy-OGE.pdf

USA

Period covered:

2010

Sample size:

Over 3,000 consumers

Consumer
categorisation:

DSR categorisation:

Consumers were placed either on a ToU tariff with a critical peak (ToU-
CP), or a variable peak pricing (VPP) tariff with critical peaks.

-147 -


http://sedc-coalition.eu/wp-content/uploads/2011/10/SilverSpringsConsumerEngagementandDRCaseStudy.pdf
http://sedc-coalition.eu/wp-content/uploads/2011/10/SilverSpringsConsumerEngagementandDRCaseStudy.pdf
http://sedc-coalition.eu/wp-content/uploads/2011/10/SilverSpringsConsumerEngagementandDRCaseStudy.pdf
http://sedc-coalition.eu/wp-content/uploads/2011/10/SilverSpringsConsumerEngagementandDRCaseStudy.pdf
http://sedc-coalition.eu/wp-content/uploads/2011/10/SilverSpringsConsumerEngagementandDRCaseStudy.pdf
http://sedc-coalition.eu/wp-content/uploads/2011/10/SilverSpringsConsumerEngagementandDRCaseStudy.pdf
http://sedc-coalition.eu/wp-content/uploads/2011/10/SilverSpringsConsumerEngagementandDRCaseStudy.pdf
http://www.silverspringnet.com/pdfs/CaseStudy-OGE.pdf

Incentives for
participation:

Other relevant
features:

Information and

enabling technologies:

Consumer take up of

DSR tariffs/schemes
What behaviours
changed?

What barriers were
identified to moving
demand (by category
e.g. economic,
complexity,
housing/appliance,
lifestyle)?

What worked to
alleviate the barriers?
What role did
incentives play?

Various enabling technologies were also provided.

All consumers had smart meters.

Three technologies were trialled in combination with the tariffs. These
were:

° Programmable communicating thermostats (PCTs), which were
programmed to respond to price changes, and provided current and
day-ahead prices.

i In-home displays (IHDs), which display real-time energy usage,
and provided current and day-ahead prices.

i A web portal which provided alerts for peak events, current and
day-ahead prices, and recent usage information.

Average peak electricity demand reductions for the highest price days on
the VPP tariff were:

. 33% for consumers with the thermostat;
* 12% for consumers with the web portal; and
* 11% for consumers with the IHD.

Peak period energy reductions for these groups were 22%, 8% and 6%
respectively for standard price critical peak days on the VPP tariffs.

For VPP consumers, the highest peak demand reduction was achieved
with the programmable communicating thermostat, while peak demand
reductions for consumers with the IHD or web portal were smaller but
more consistent.

For ToU-CP consumers, peak period energy reductions on nonevent
weekdays were:

* 30% for consumers with the thermostat;
i 11% for consumers with the portal; and
i 17% for consumers with the IHD.

Peak demand reduction was highly correlated with price.

98% of all consumers saved money in the trial, although a limited number
of critical events were called.
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Peak period demand reductions were higher for consumers with the smart
thermostat than for consumers with an IHD or access to the web portal.

The results showed that low-income and elderly groups were also able to
shift their electricity demand.

On average, peak demand reductions were 20% for low-income
consumers, 30% for middle-income consumers, and 37% for high-income
consumers.

However, this differed between technology types.

i For low (high) income groups, peak period demand reductions
were:48% (33%) for consumers with the thermostat;

° 13% (14%) for consumers with the web portal;

i and 5% (14%) for consumers with the IHD.

Peak demand reductions were on average 36% for young consumers, 24%
for “family” consumers, and 28% for mature consumers (it was not clear
how these groups were defined).

Again, this differed between technology types, as set out below.

i Mature consumers were most responsive to programmable
thermostats (40% peak reductions compared to 29% for the young and
32% for families).

i Families were most responsive to the web portal (18% peak
reductions compared to 15% for the young and 5% for mature
consumers).

° Mature participants were less responsive to IHDs, with peak
demand reductions of 4%, compared to 15% for young and family
consumers.

15.EDRP Trials (2007-2010)

Title of study:
Author(s):
Date:

Source:

Country/region:

Period covered:

Energy Demand Research Project: Final Analysis
AECOM Ltd for Ofgem

June 2011

Final Analysis at:

http://www.ofgem.gov.uk/Sustainability/EDRP/Documents1/Ene

UK
2007-2010
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61,344 overall, of which 18,370 had smart meters. The EDF
ToU trial had 194 participants, and 1,352 participants in the

SSE trial had the incentive to shift their demand.

Time of use (ToU) tariffs combined with smart meters and consumer
engagement measures (such as feedback and incentives to reduce
consumption).

Participants had smart meters installed.

Consumers on EdF's ToU tariff had accurate billing, a real-time display,
and energy efficiency advice sent by post.

Participants on SSE's ToU tariff received some combination of a booklet,
monthly bills with graphs, an incentive to reduce consumption, a real-
time display, and web information.

Load shifting away from the peak period was up to 10%. This was greater
on weekends than weekdays.

In the SSE ToU trial, load shifting away from peak periods was greater for
groups without web information and without a realtime display. This
could suggest that too many interventions increased complexity,
reducing the response.

EdF:

Survey results indicated that 38% of consumers in the ToU tariff trial
sample were aware of the real-time display in their home, which was the
lowest awareness amongst the trial groups in this study. This could be
because the real-time display provided to ToU consumers was more basic
than that provided to some other groups.

Consumers on the ToU tariff also rated the usefulness of the visual
display below the ratings given by three of the four other trial groups.
(54% of the 24 ToU consumers that answered the question found the
visual display quite useful, 25% found it not very useful, and 12.5% found
it not at all useful).

65% of survey respondents in the ToU trial sample agreed or strongly
agreed that the smart meter technology had enabled them to plan or
budget their energy use. This compared to an average across samples of
55% of consumers that agreed or strongly agreed with the statement.

SSE:

Survey data from participants with smart meters (and/or RTDs) in the SSE
trial found that the most frequent reason for joining the trial was to save
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money, and the next most frequent motivation was to help the
environment.

The energy advice booklet had a high recall rate (80%), and consumers
were more likely to say it was quite or very useful, and to still refer to it,
if they owned an RTD.

Early survey evidence on the recall of additional billing data was low
(32% recalled something different about their bills). 60% of respondents
without smart meters in the final survey found enhanced billing
information quite or very useful, compared to 34% of consumers without
smart meters.

Use of the website by consumers with smart meters was low, at 9%.

Satisfaction with and recall of smart meters was higher for credit and
prepayment consumers (who had an RTD) than for consumers without an
RTD.

Results from an early survey showed that 53% of consumers that had
received an RTD had fitted it.

Consumers viewed the RTD more frequently than the clip-on device
provided to consumers without smart meters.

Respondents rated cost information above energy information on RTDs,
and the traffic light display was rated the most useful feature.

83% of consumers with the incentive to shift their demand were aware
of it, and 75% were aware and had some understanding of the incentive.

40% of consumers aware of the incentive to shift reported that they had
shifted their electricity demand and saved money, 33% reported they
had shifted their demand but not saved money, and 28% reported that
they had not shifted their demand.

Consumers without the incentive to shift or reduce demand reported
that the night rate would have to be 19-32% cheaper than the peak day
rate in order to encourage them to shift their demand.

Load shifting in the SSE trial was smaller than for the EDF trial. The report
stated that this could have been due to more limited awareness of the
intervention and a perception that it was overly complex.

SSE's trial found that the load shifting incentive had a greater effect for
consumers without an IHD, which the report suggested could be due to
"some kind of interference effect if too many interventions are in effect
at the same time."

There was none built into the trial.

In the EdF trial, load shifting was greater for smaller households (with 1
or 2 people aged 16-64 in the household).

The proportion of electricity consumption in peak periods increased with
additional household members under the age of
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16, with paraffin/oil/no heating compared to electric/gas heating, and
was higher for households in South East England.

Are the results
consistent over time?

16.Norway ToU and Direct Control Trial (2001-2004)

Title of study:

Energy efficiency and load curve impacts of commercial development in
competitive markets, Results from the EFFLOCOM Pilots

NB: The information in this table is on one of the DSR studies reported in
the paper.

Author(s): EFFLOCOM
Date: 30th June 2004
Source: http://www.sintef.no/project/Efflocom/EFFLOCOM%20report%2

0n0.%207%20Pilot%20Results%5b1%5d.pdf

categorisation:

Country/region: Norway
Period covered: 2001-2004
Sample size: 10,895
Consumer -

DSR categorisation:

Residential consumers were placed on one of three tariffs.

° a Tol tariff;

i a dynamic tariff with a real-time element depending on the
wholesale spot price; and

i a dynamic tariff with a temperature dependent part.

The variable parts of the dynamic tariffs were only activated in periods of
peak load (8-11am and 5-8pm for November-April).

For consumers that accepted remote load control, low prioritised loads
(Boilers for water heating) could be disconnected by the energy supplier
under certain conditions.

enabling technologies:

Incentives for | Consumers received a payment of €100 for accepting remote load control.
participation:

Other relevant | -

features:

Information and | Consumers received smart meters.
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Roughly 50% of consumers accepted remote load control.

Results for Buskerud Kraftnett showed the following.

. For consumers with remote load control, there was a 12%
reduction in morning peak usage, and a 14% reduction in afternoon peak
usage. (1,230 consumers)

° For consumers with the ToU tariff but no load control, maximum
peak use reductions were 10% in the morning and 7% in the afternoon.
(39 consumers).

i Results for the ToU tariff and spot price on an hourly basis
showed larger peak reductions, but the sample size was small (six).

Results for Skagerak Nett showed the following.

° For ToU consumers without load control, the maximum peak
period demand reductions were 8% in the morning and 9% in the
afternoon (198 consumers)

i For consumers with ToU pricing and an hourly spot price, the
maximum peak period demand reductions were 14% in the morning and
28% during the afternoon (24 consumers).

17.Northern Ireland Powershift trial (2003-2004)

Overview
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Title of study:
Author(s):
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Sample size:

Consumer
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DSR categorisation:
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Information and

enabling technologies:

Consumer take up of

DSR tariffs/schemes:
What behaviours
changed?

Smart meters in Great Britain: the next steps? Paper 6: Case studies
Gill Owen and Judith Ward
July 2007

http://www.sustainabilityfirst.org.uk/publications/smartmeters2007.ht
m

Northern Ireland
2003-2004

100 keypad (prepayment) consumers on the ToU tariff, and an additional
control group of 100 keypad consumers with the flat rate tariff.

30% of consumers in Northern Ireland used keypad prepayment meters in
20009, of which 58% were low-income consumers.

Consumption by Keypad consumers was in general 6.4% lower than
average overall average domestic electricity consumption in Northern
Ireland in 2005/6.

The trial tested a time-of-use (ToU) tariff with low, medium and high
price periods. The hours of operation for these differed between
weekdays and weekends.

Consumers received a leaflet that advised them to avoid using some
appliances during peak hours. It also provided estimates of the cost of
using specific appliances (tumble dryer, washing machine, and electric
shower) during the different periods compared to the standard rate.

The ToU tariff rates were the following:

i Low: 5.76p/kWh
o Medium: 8.64p/kWh
*  High: 15.36p/kWh

The flat rate was 9.146p/kWh

The tariff was available to prepayment consumers with a Keypad meter
with an IHD. The Keypad meter did not have two-way communication. but
the display allowed consumers to monitor their current load, tariff rates,
the number of units used at each rate, previous costs and remaining
credit.

The consumer response to Powershift was positive, and in 2007 there
were 1000 consumers on the tariff.

Consumers on the ToU tariff experienced lower consumption at peak
periods relative to the control group, but their overall usage slightly
increased.
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Bills were reduced for ToU consumers. The average annual bill for
consumers on the ToU tariff was £371.98, compared to £393.54 for the
control group on the flat tariff. Much of this bill saving appears to have
been passive, i.e. was achieved without changing behaviour, as the
average annual bill for the control group would have been £377.60 if they
had been charged the ToU prices for their use.

The percentage of consumption that fell into the high rate period during
the trial was 15% for ToU consumers and 17% for the control group. This
compared to 61% (25%) for the medium (low) rate for ToU consumers,
and 25% (24%) for the control group.

What barriers were | -
identified to moving
demand (by category

e.g. economic,
complexity,
housing/appliance,
lifestyle)?

What worked to | -
alleviate the barriers?

What role did | -
incentives play?

Did complexity | -
matter?

How important was | There was none built into the trial.
automation?

Did different -
consumers behave
differently?

Are the results | -
consistent over time?

18. EcoWatt DSR Programme, Brittany and the Provence-Alps-Cote D’Azur

Region

Title of study: Generation Adequacy Report, on the electricity supply-demand balance in
France

Author(s): Réseau de transport d’électricité (Rte)

Date: 2011

Source: http://www.rte-
france.com/sites/default/files/2011 08 25 generation adequacy report 2
011.pdf
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Country/region:

Period covered:
Sample size:

Consumer
categorisation:

DSR
categorisation:

Incentives for
participation:

Other relevant
features:

Information and
enabling
technologies:

Consumer take
up of DSR
tariffs/schemes

What behaviours
changed?

What barriers
were identified
to moving
demand (by
category e.g.
economic,
complexity,
housing/applianc
e, lifestyle)?

What worked to
alleviate the
barriers?

What role did
incentives play?

Did complexity
matter?

How important
was automation?

Brittany and the Provence-Alps-Coéte D’Azur Region (PACA).

2008 onwards.

EcoWatt provides information on the importance of peak loads and power cut
risks, and encourages consumers to reduce their electricity consumption.

On critical (high demand) days, consumers were alerted by text or email and
asked to reduce their electricity demand. Nine alerts were sent during winter
2008/9.

The highest demand peaks occur during winter.

Over 30,500 consumers had subscribed to EcoWatt at the end of winter
2010/11.

Brittany: RTE estimated power demand in Brittany fell by 2.5% during an alert
in winter 2010. However, an IPSOS poll in February 2011 showed that,
regardless of whether or not they were subscribed to EcoWatt, 78% of
individuals said they reduced their demand during alerts.

There was none built into the trial.
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Did different
consumers
behave
differently?

Are the results
consistent over
time?

19.EdF Tempo tariff

Title of study:

Author(s):
Date:
Source:

Country/region:
Period covered:

Sample size:

Consumer
categorisation:

DSR categorisation:

Energy efficiency and load curve impacts of commercial development in
competitive markets, Results from the EFFLOCOM Pilots

NB: The information in this table is on one of the DSR studies reported in
the paper.

EFFLOCOM

30th June 2004
http://www.sintef.no/project/Efflocom/EFFLOCOM%20report%2
0n0.%207%20Pilot%20Results%5b1%5d.pdf

France
1989-1992 (experimental stage), 1993-1995 (tariff launch), and
generalisation after 1995.
* Experimental stage: 800 consumers.
° For launch (1993 onwards): 20,000 by 1995.
° Generalisation: there were more than 300,000 domestic tempo
consumers in 2004.

The paper reported that consumers choosing to be on the tempo tariff
were prepared to change their behaviour in order to make small bill
savings in relation to their standard of living (so they might be more
receptive to economic incentives than other consumers).

The Tempo tariff divides the year into 300 standard price blue days, 43
white days (with a medium price), and 22 red days (with a higher price).
Weekend days were always blue.

On each day, there are fixed peak and off-peak periods.

For launch (1993 onwards), four different combinations were offered:

° the standard tempo tariff;

i dual energy tempo, for consumers with a dual-energy boiler,
which could switch source automatically depending on the current
price;

i thermostat tempo which adjusts heating depending on the
current price; and
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Incentive mechanism:

Other relevant
features:
Information and

enabling technologies:

Consumer take up of
DSR tariffs/schemes

What
changed?

behaviours

What barriers were
identified to moving
demand (by category

e.g. economic,
complexity,
housing/appliance,
lifestyle)?

What worked to

alleviate the barriers?
What role did
incentives play?

i comfort tempo, which manages end uses such as space and
water heating and large electric appliances.

For launch (1993 onwards):

i EDF developed a notification device which can be plugged into a
power socket and displays the colour of the day and the current hourly
rating. It also provides advance notification of the colour for the next
day from 8pm.

i A smart meter displaying the same information as the
notification device, as well as the consumption per tariff period.

i Energy control systems that enabled consumers to programme
their demand (and communicate this to appliances) according to
current prices and their specified indoor temperature.

° Consumers received information booklets, a start-up visit and
advice from a tempo specialist, and could receive a report after one
year to set out the billing differences under the tempo tariff.

Experimental stage:

i 84% of consumers were quite or very satisfied with the tariff;
i 87% understood the principle very well;
* 59% said they had made savings; and

* 53% considered the tariff to be slightly restrictive or entirely
unrestrictive

Experimental stage:

The results of the pilot showed that consumption was reduced by 15% on
white (medium price) and 45% on red (high price) days.

Load shifting from peak to off-peak hours was 1.3 times higher on white
than blue days, and higher again for red days.

The main consumption reductions on white or red days came from
reduced electric heating. Consumers either used fireplaces or accepted a
lower temperature.

- 158 -



Did complexity | -
matter?
How important was | Results were not reported for automation.
automation?
Did different | -
consumers behave
differently?

Are the results | Consumption reductions on white and red days were stable over the
consistent over time? years.

20.Southern California Edison direct control measures (2010)

Title of study: | Southern California Edison’s (SCE’s) 2010 Demand Response Load Impact
Evaluations Portfolio Summary

Author(s): Freeman, Sullivan & Co. (FSC)

Date: April 12011

Source: http://www3.sce.com/sscc/law/dis/dbattach5e.nsf/0/62 A8F5E44C447F0688257
B410052EC7B/SFILE/R.07-01-041 DR+OIR-SCE+DR+Portfolio+Summary+2012+-
+Final.pdf

Categorisation ‘

Country/regio | Southern California, USA

n:

Period 2010

covered:

Sample size: 343,566 residential consumers on the summer discount plan
Consumer -

categorisation

DSR A number of different initiatives were in place, but ex-post results for domestic
categorisation | consumers were only available for the direct control programme (the summer
: discount plan (SDP)).

SCE directly controls air conditioning for residential consumers on the SDP
programme. This limits the compressor during high system peak hours, reducing
the electricity used by the air conditioning unit. Consumers could choose
whether to limit the maximum number of events, and the cycling strategy (i.e.
the degree to which their comfort would be affected). The basic plan has a
maximum of 15 events per summer, and up to six hours of direct control at a
time. The enhanced plan has no limit on the number of direct control events, and
higher incentives.

Incentive Economic incentives were used to encourage consumers to allow direct control.
mechanism: Those with a higher number of possible events had higher rewards.
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Other All consumers had air conditioning that could be directly controlled by SCE.
relevant
features:

Information -
and enabling
technologies:

Consumer -
take up of

DSR
tariffs/scheme

s

What The SDP Residential direct control programme resulted in an average reduction
behaviours in load of 83% for the directly controlled air conditioner per event hour in 2010.
changed? (This excluded one half hour event that occurred during a relatively low

temperature period.)

What barriers | -
were
identified to
moving
demand (by
category e.g.
economic,
complexity,
housing/appli
ance,
lifestyle)?

What worked -
to alleviate
the barriers?

What role did -
incentives

play?

Did -
complexity
matter?

How -
important was
automation?

Did different -
consumers
behave
differently?

Are the -
results

consistent

over time?
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21.lllinois real-time pricing trial

Categorisation

Country/region:

Title of study: Evaluation of the 2006 Energy-Smart Pricing Plan, Final Report
Author(s): Summit Blue Consulting LLC

Date: November 2007

Source: http://assets.fiercemarkets.net/public/smartgridnews/2006-espp-

evaluation.pdf

lllinois, USA

Period covered:

2003-2006

Sample size:

Initially 651 participants (and an additional control group of 103), and
approximately 1,500 in 2005.

Consumer
categorisation:

DSR categorisation:

Real-time pricing based on the day-ahead hourly electricity price.
Hourly prices were announced the day before, and consumers were
notified when the price exceeded a set threshold. The hourly price was
capped.

Incentives for
participation:

Other relevant features:

Information and
enabling technologies:

57 consumers were provided with air conditioning cycling switches in
2004.

Some consumers were provided with an “Energy PriceLight” (an orb
relaying information on the level of electricity price by glowing
different colours) in 2006.

Consumers were provided with usage information on tips on how to
reduce peak period and overall electricity usage.

Consumer take up of
DSR tariffs/schemes

What behaviours
changed?

Implications for key questions

Price elasticity of demand for electricity was higher for high prices than
low prices.

Consumers with the Energy Pricelight had a 2.4% higher price elasticity
than consumers without it.

The regression analysis showed that demand response to hourly
prices above and below the high-price threshold was statistically
significant.

Consumers saved money on their bills compared to what they would
have paid at the alternative (flat rate) tariff in 2003, 2004 and 2006,
with average savings of 20.1%, 11.3% and 15.5% respectively.
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Consumers' bills were higher on the trial tariff than the alternative
tariff in 2005, by 6.3%.

What barriers were -

identified to movi
demand (by categ
e.g. economic,
complexity,

housing/appliance,

lifestyle)?

ng
ory

What worked to

alleviate the barriers?

What role did
incentives play?

Did complexity matter? -

How important was Consumers with automatic air conditioning cycling during highprice

automation?

periods had a 9.8% higher elasticity of demand.

Did different cons

behave differently? fell.

umers | Elasticity of demand increased as neighbourhood household income

Are the results

consistent over time?

22.Pacific Northwest Gridwise Trial

Categorisation

Country/region:

Title of study: Pacific Northwest GridWise Testbed Demonstration Projects, Part I. Olympic
Peninsula Project

Author(s): Hammerstrom, D.J.

Date: October 2007

Source: http://www?2.econ.iastate.edu/tesfatsi/OlympicPeninsulaProject.FinalReport p

nnl17167.pdf

USA

Period covered:

2006-2007

Sample size:

112 households

Consumer
categorisation:

Residential participants were not selected randomly- households were targeted
for participation based on their ownership of suitable appliances and high speed
internet

DSR
categorisation:

Consumers were placed on one of the following tariffs.

Fixed prices;
a CPP tariff that overlaid a static ToU tariff; and
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Incentives for

participation:

Other relevant
features:

Information and
enabling
technologies:

Consumer take
up of DSR
tariffs/schemes

What
behaviours
changed?

What barriers
were identified
to moving
demand (by
category e.g.
economic,
complexity,

housing/applian
ce, lifestyle)?

What worked to

alleviate the
barriers?
What role did

incentives play?

Did complexity
matter?

How important
was
automation?

Did different
consumers
behave
differently?

Are the results
consistent over
time?

. real-time pricing with prices that varied every five minutes.

Electric water and space heating were directly controlled for the (~75) consumers
on time of day tariffs.

Consumers could choose the degree of price responsiveness of their appliances
from a list of “comfort settings.” Participants could override direct control.

Some participants in the trial owned appliances (electric water and space
heating) that could be directly controlled.

The reduction in peak period demand for consumers on the real-time pricing
tariff was 15-17%, compared to 20% for the group on ToU/CPP tariffs
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23. Anaheim Critical Peak Rebate Trial

Overview

Categorisation

L

Country/region:

Title of study: Residential Customer Response to Real-Time Pricing: The Anaheim Critical-
Peak Pricing Experiment

Author(s): Frank A. Wolak

Date: 2006

Source: http://pesd.fsi.stanford.edu/file/218032/download ?token

I

=bQ1K2MRZ

Anaheim, USA

Period covered:

June-October 2005

Sample size:

71 on the trial tariff, 52 in a control group. Participants were randomly
sampled.

Consumer
categorisation:

DSR categorisation:

The trial tested a critical peak rebate (CPR) tariff. This consisted of a
standard rising block tariff apart from on critical peak days from 12am -
6pm.

The critical peak rebate was $0.35 for every kWh reduction in demand
during critical peaks relative to average consumption during the peak period
on non-critical peak days.

Incentives for
participation:

Other relevant
features:

Information and
enabling
technologies:

Consumer take up
of DSR
tariffs/schemes

What behaviours
changed?

Implications for key questions

The average reduction in electricity demand during critical peak hours was
12% relative to the control group.

The average reduction in critical peak demand was greater on critical peak
days with higher temperatures.

What barriers were
identified to
moving demand
(by category e.g.
economic,
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complexity,
housing/appliance,
lifestyle)?

What worked to
alleviate the
barriers?

What role did
incentives play?

Did complexity
matter?

How important
was automation?

Did different
consumers behave
differently?

Are the results
consistent over
time?

24. California Automated Demand Response Trial

‘

Categorisation

Country/region:

Title of study: Automated Demand Response System Pilot, Final Report

Author(s): Rocky Mountain Institute

Date: March 2006

Source: http://sites.energetics.com/MADRI/toolbox/pdfs/pricing/ca_automated dr

sys.pdf

California, USA

Period covered:

2004-2005

Sample size:

122 consumers in 2004, 98 in 2005, and an additional control group of 104 in
2004, and 101 in 2005.

Consumer
categorisation:

DSR
categorisation:

This trial was a subset of the California state-wide trials.

Participants in the trial were on the critical peak pricing (CPP) tariff used in the
California state-wide pricing pilot. In addition, they received a technology (the
GoodWatts system) that enabled them (or energy suppliers) to automate
demand response by large single load appliances such as central air
conditioning units, pool pumps, or water heating (though the technology was
not used on water heating in this trial).
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Incentives for

participation:

Other
features:

relevant

Information and
enabling
technologies:

Consumer take
up of DSR
tariffs/schemes

What behaviours

Implications for key questions ‘

For high consumption consumers, average reductions in peak period electricity

were identified to
moving demand
(by category e.g.
economic,
complexity,
housing/applianc
e, lifestyle)?

changed? demand were as follows:
° 51% in 2004 and 43% in 2005 for critical peak days; and
* 32% in 2004 and 27% in 2005 for non-critical peak days.
What barriers | -

What worked to

was automation?

alleviate the
barriers?

What role did | -
incentives play?

Did complexity | -
matter?

How important | -

Did different
consumers
behave
differently?

Are the
consistent
time?

results
over

25.Xcel Energy ToU Trial
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Title of study:

Household Response to Dynamic Pricing of Electricity- A Survey of the
Experimental Evidence

Country/region:

Author(s): Ahmad Faruqui and Sanem Sergici
Date: January 2009
Source:

Categorisation ‘

http://www.hks.harvard.edu/hepg/Papers/2009/The%20Power%200f%20
Experimentation%20 01-11-

09 .pdfhttp:/www.hks.harvard.edu/hepg/Papers/2009/The%20Power%20
%200f%20Experimentation%20 01-11-09 .pdf%20

Colorado, USA

Period covered:

July 2006- July 2007

categorisation:

Sample size: 3,700 initial volunteers, and a final sample of 2,900 residential consumers.
There may have been some self-selection, as consumers volunteered for the
scheme rather than being recruited by a random sample.

Consumer -

DSR
categorisation:

Consumers were placed on one of three tariffs:

i time of use (ToU);
° a critical peak pricing (CPP) tariff; and
i a combined ToU and CPP tariff.

Consumers were notified of critical peaks a day in advance, and a maximum
of 10 critical peaks could be called, all on summer days.

Incentives for

participation:

Other
features:

relevant

Information and
enabling
technologies:

Consumer take
up of DSR
tariffs/schemes

What behaviours
changed?

Implications for key questions ‘

Peak period demand reductions were measured during the summer months
(June-September). The results were the following.

For consumers with central air conditioning peak period demand reductions
were:

. 5.19% under the ToU tariff;
. 38.42% under the CPP tariff; and
. 28.75% under the combined CPP and ToU tariff.
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What barriers
were identified to
moving demand
(by category e.g.
economic,
complexity,
housing/applianc
e, lifestyle)?
What worked to
alleviate the
barriers?

What role did
incentives play?
Did complexity
matter?

How important
was automation?

Did different
consumers
behave
differently?

Are the results
consistent over
time?

For consumers without central air conditioning, peak period demand
reductions were:

° 10.63% under the ToU tariff;
° 31.91% under the CPP tariff; and
° 15.12% under the combined ToU and CPP tariff.

Peak period demand reductions were greater for consumers with automating
technologies:

. 44.81% for consumers on the CPP tariff with an air conditioning cycling
switch;

* 46.86% for consumers on the ToU-CPP tariff with an air conditioning
cycling switch; and

. 54.22% for consumers on the ToU-CPP tariff with a programmable
thermostat.

The meters used in the pilot were considered too expensive to make the
measures trialled cost-effective, and the results of the pilot were considered
"as a proof of concept rather than a technology test.

26.Florida Gulf Power Select Programme

Overview

Title of study:

Dynamic Pricing, Advanced Metering and Demand Response in Electricity
Markets, Paper CSEMWP105
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Author(s):

Severin Borenstein, Michale Jaske, and Arthur Rosenfeld, Center for the Study
of Energy Markets

Date:

October 2002

Source:

Categorisation

Country/region:

http://sites.energetics.com/MADRI/toolbox/pdfs/vision/dynamic_pricing.pdf

Florida, USA

Period covered:

2000 onwards

Sample size:

2,300 residential consumers were on the CPP tariff by the end of 2001.

Consumer
categorisation:

DSR
categorisation:

Consumers were offered the following two DSR tariffs.

A time of use (ToU) tariff with two periods.

A critical peak pricing (CPP) tariff with three periods.

These two tariffs were offered alongside the standard flat rate tariff.

Incentives for

participation:

Consumers on the CPP tariff were charged a monthly participation fee.

Other
features:

relevant

Information and
enabling
technologies:

Consumer take
up of DSR
tariffs/schemes

What behaviours

Implications for key questions

The average reduction in critical peak period demand for consumers on the

were identified to
moving demand
(by category e.g.
economic,
complexity,
housing/applianc
e, lifestyle)?

changed? CPP tariff was 41%, and 22% for non-critical peak periods.
Base peak demand was 6.1kW, the average demand reduction during the high
price period was 2.1kW per household, and the average critical peak demand
reduction was 2.75kW.

What barriers | -

What worked to

incentives play?

alleviate the
barriers?
What role did @ -
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Did complexity
matter?

How important
was automation?

Did different
consumers
behave
differently?

results
over

Are the
consistent
time?

27.1daho DSR trial

Country/region:

Title of study: Household Response to Dynamic Pricing of Electricity - A Survey of the
Experimental Evidence and
2007 Energy Watch and Time-of-Day Programs Annual Report
Author(s): Respectively:
Ahmad Faruqui and Sanem Sergici and
Idaho Power
Date: January 2009 and
February 2008
Source: http://www.hks.harvard.edu/hepg/Papers/2009/The%20Power%200f%20Exp

Categorisation ‘

erimentation%20 01-11-09 .pdf

and

http://www.puc.idaho.gov/fileroom/cases/elec/IPC/IPCEQ705/company/2008
02052007%20ENERGY%20WATCH,TIME-OF-DAY%20REPORT.PDF

Idaho, USA

Period covered:

2005-2006

Sample size:

85 consumers on the ToU tariff, and an additional control group of 420
residential consumers.

68 consumers on the CPP tariff, and an additional control group of 355
consumers.
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Consumer
categorisation:

DSR
categorisation:

Incentives for
participation:

Other relevant
features:

Information and
enabling
technologies:

Consumer take
up of DSR
tariffs/schemes

What behaviours
changed?

What barriers
were identified to
moving demand
(by category e.g.
economic,
complexity,
housing/applianc
e, lifestyle)?

What worked to
alleviate the
barriers?

What role did
incentives play?

The trial consisted of the following two strands.

. a three period (time of use) ToU tariff; and
° a (critical peak pricing) CPP tariff.

Consumers on the CPP tariff were notified a day in advance, and critical peaks
prices were applied from 5pm-9pm on critical peak days.

The percentage of electricity use during each of the tariff periods (on-peak,
mid-peak and off-peak) was the same for the group on the ToU tariff and the
control group during summer 2006.

The authors suggest this could be because of the low peak to off-peak price
ratio, of approximately 1.84.

For consumers on the CPP tariff, the average hourly reduction in electricity
demand during critical peaks was 1.26kW (5.03 for the total four-hour critical
peak).

The range of average hourly reductions in demand across critical peak days was
0.64kW-1.70kW.
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Did complexity | -
matter?

How important | -
was automation?

Did different | -
consumers
behave
differently?

Are the results | For consumers on the ToU tariff, there was an increase in the proportion of
consistent over | electricity used during the on-peak period and a decrease in the proportion
time? used in the off-peak period between June-August 2006 and June-August 2007.
This could suggest a reduction in demand shifting effects over time.

28. Missouri CPP trial

Title of study: Ameren UE Residential ToU Pilot Study, Load Research Analysis — 2005 Program
Results and

AmerenUE Residential ToU Pilot Study, Load Research Analysis First Look

Results

Author(s): Both RLW Analytics for Corporate Planning AmerenUE

Date: Respectively: June 2006 and
February 2004

Source: http://sites.energetics.com/MADRI/toolbox/pdfs/pricing/res tou pilot.pdf
and

http://www.ontarioenergyboard.ca/documents/cases/RP-2004-0203/2005-
07-submissions/cdm_trccomments toronto supplementary?2.pdf

Categorisation ‘

Country/region: Missouri, USA

Period covered: 2004-2005

Sample size: 2004: 91 residential consumers on the ToU rate, 87 on the CPP rate without a
smart thermostat, 78 on the CPP rate with a smart thermostat and an additional
control group of 297 consumers.

2005: The ToU trial was discontinued, and the CPP and control group samples
were increased.

Consumer -
categorisation:
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DSR
categorisation:

Incentives for

participation:

Other
features:

relevant

Information and
enabling
technologies:

Consumer take
up of DSR
tariffs/schemes

What behaviours
changed?

What barriers
were identified to
moving demand
(by category e.g.
economic,
complexity,
housing/applianc
e, lifestyle)?

What worked to
alleviate the
barriers?

The trial consisted of the following two DSR tariffs.

° a time of use (ToU) tariff with three periods; and
° a combined ToU and critical peak pricing (CPP) tariff.

Some consumers on the CPP tariff also received a smart thermostat.

2004 results:

There was no statistically significant shift of non-critical peak period electricity
demand to mid or off-peak periods for consumers on the ToU tariff and the CPP
tariff relative to the control group.

The ToU tariff with no critical peak component was dropped from the study
following this result, so there were no results for this group in 2005.

For consumers on the CPP tariff, average demand fell by 12% during critical
peak periods relative to the control group (statistically significant at the 5%
level).

For consumers with the smart thermostat on the CPP tariff, average demand
during critical peak periods fell by 35% relative to the control group (statistically
significant at the 5% level).

2005 results:

There was an average reduction in critical peak electricity demand of 13% for

CPP consumers and 23.5% for CPP consumers with smart thermostats (both
statistically significant).
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What role did
incentives play?

Did complexity
matter?

How important
was automation?

Did different
consumers
behave
differently?

Are the results
consistent over
time?

The proportion of total electricity demand during critical peak periods was
lower in 2005 than 2004 for CPP participants without the programmable
thermostat, and this was statistically significant.

CPP participants with the smart thermostat also showed a reduction in the
proportion of electricity demand in critical peak periods between 2004 and
2005, but this was not statistically significant.

29.PSE's ToU trial

Title of study:

Demise of PSE's ToU Program imparts lessons

Author(s): Ahmad Faruqui and Stephen S. George
Date: 2003
Source: Electric Light & Power Vol. 81.01:14-15,

Country/region:

http://www.elp.com/articles/print/volume-81/issue-1/features/demise-
of-pses-tou-program-imparts-lessons.html

Washington, USA

Period covered:

2001-2002

Sample size:

300,000 residential and small commercial consumers

Consumer
categorisation:

DSR categorisation:

Consumers were placed on a time of use (ToU) tariff with four periods.

Incentives for
participation:

Consumers were able to return to the standard tariff if they were
dissatisfied with the ToU tariff.

In 2002, a $1 per month meter-reading fee was introduced.

Other relevant
features:

Information and

enabling technologies:
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Consumer take up of
DSR tariffs/schemes

What behaviours
changed?

Implications for key questions ‘

Peak demand fell by 5% (averaged across months), with higher peak
period demand reductions in winter, and lower reductions in summer.

Roughly 55% of consumers experienced lower bills in the first year of the
trial.

After the introduction of the meter-reading fee, 94% of consumers paid
$0.80 extra per month (the meter reading fee minus $0.20 in electricity
use savings) on the ToU tariff.

The ToU tariff was discontinued due to low satisfaction and negative
media coverage in its second year.

What barriers were
identified to moving
demand (by category
e.g. economic,
complexity,
housing/appliance,
lifestyle)?

What worked to
alleviate the barriers?

Overview

What role did
incentives play?

Did complexity
matter?

How important was
automation?

Did different
consumers behave
differently?

Are the results
consistent over time?
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