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LT EEREARGRe

Eiza iz

BARMAEENEE BIRHESFINEHEIRRR AIEEEE—EZENER AT R E AT
ERENEERIZ - EILAMEFET 1980 FAMGERMIER SHHEMARRE N HNEERE
TR UEERERTANEL EREHEFIRERMATETHEEN FEHRE 8 EPUAQ
BEENTHRFEEFAER KESEEFHELFTREAHIFET, AAFEEBLRNBKSE T
AR Rl okt R i@ K B B E R 1T E BN R B2

— W MARERNNERE UHELEE-—TBRADZRARRETE

BERAEETE SO M RTO

£ 1990 &% 2000 FHHARE B4 T FrsAV B LA E S (Independent System Operators, ISO) &k &
1588 B 4B 4% (Regional Transmission Operators, RTOs)’ 2 8 Ik FER 4 =R T HHE B THIgM—25
W EH BRI AL EENRE ; Bt FRRE TR B IEZ B 2 (Federal Energy Regulatory Commission, FERC) #£
SR FsR AV ST iEsE R EHE E5% (Advanced Metering Infrastructure, AMI): 5 tEHEBNE I HiIF RV EE R FE
stEC-AMI BN E MEEMBRFERENLRREERM BRRMEPABLREERETE
[ FEFRERAY I FERF R ANSE 1 At A B E KRB S HMR TR ECNER ERFERESHERH
FEMARECHAES UERF2EAENERIUEERETS-

1 EBLERZEEL ( Rocky Mountain Institute )2 2006 £E ( https:/www.swenergy.org/data/sites/1/media/documents/publications/
documents/Demand_Response_White_Paper.pdf )
2 Wedgemere Group’2016 £ ( http:/wedgemere.com/wp-content/uploads/2016/01/Evolution-of-DR-Final-Report.pdf )
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@ MMNEHBEEDL
(CAISO)

@ ENEHTREESY
(ERCOT)

@ EAESIE (SPP)

@ FHEHAERL
(MISO)

@ PIMEHBEEDD

@ “EuEHEED
(NYISO)

RS BEHAERC
(ISO-NE)

7R : Federal Energy Regulatory Commission, 2017

FERC - RTO £ ISO &igith[E*

_I ISENENE?
— EZREMBLEEREERE 1 2008 £/ 119.8 GW ({HAEEB RS 11%) FEA 2017 £/
232 GW ({L4EE B R E 19.7%)%

RARBEAREEBREES

R A E(E 2000 FAHAME AN RERERFERBBHRAT RILEET 2MNE=S1T8%E
RSN AREAR BREAKRSEEMNEERANEM R AAZEFNELE R EEER
BE—A5 MR A4S 1SO 51 RTO A RIRAE A #H AREARLRZ % B REAMERIEBEER 9%
MR BRR M2 HEFEREE-

EfEfRERER D AHHIAENERE  LOREEERE M-

3  http://strattonreport.com/wp-content/uploads/2017/09/DER _Aggregations_in_Wholesale_Markets.pdf
4 NREL>2009 £+2013 £+2018 £ ( https:/www.nrel.gov/docs/fy09osti/45654.pdf; https:/www.nrel.gov/docs/fyl4osti/60197.
pdf; https:/www.nrel.gov/docs/fy19osti/72170.pdf )
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2019 FR IS EEAE M EIZE

HAZEFER— FBERIRE 250 A LER R RIn T FICEREI SRR I 8288 > BIFAE
RSS!

> FEAREREBREEN TS ESHRRENER - —RRKR HYRB AT EREEREM
ABNEER HEEXEZMEERERBERPERD T IREI-

> HEREBNEEREREEAANTHZ — HPNEEESI BRGNS ERRERELES
7RI R AE SN A A R R T E A5 (Virtual Lead Parties, VLPs)» i £ i35 51 M Al 2 2R B S 71 61
B i (Balancing Mechanism Units, BMU)°giii-’XEZ BMU 1 A] £ TERRE £ ((ZEABE KR ERS
Ffr> Trans-European Replacement Reserves Exchange) LGB (ERFR B H G HAF AR HE
REINBNTEHNENRZ TGS

5 BREMISEEAIGE4EEIE 2019 2 smarten’ Delta-ee
6 Elexon BSC Mod P344:( https:/www.elexon.co.uk/mod-proposal/p344/ )
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> EEEE R TSO EirGrid 7£ 2018 £ 5 B# & 4 DS3 (Delivering a Secured, Sustainable
Electricity System; {2t 22X BRIE R M) WRERIRF 2 WERIE MBS BESERNER
THABMEIRE E-DS3 IR HREAEERFIBE T BARELLRE  ERFAEENEEN
ABEENFERE - BERAEEEN ARRENEREE WIRESHEEBLERIEMNSEYE-
EREFNEMEIENTEARESEZ— Z—ERIR B ES (Capacity Market) B ESE
—&E ™5 (Integrated Single Electricity Market, I-SEM)> ¢ 2018 £ 10 B —&B4%H7°

N L
ZBIRE  EENEE R EREEIE 1 IS
HEBERLFER Northern Powergrid #TEAB 252 2 GenGame MEE Kk FEHEEYL
R REBERENSBTHRAREREIGERATSIEHFEERERHEENENRR
TiERIRAEERE.

#EBrAL BEBEANE 2,000 ZERELNHE ABFSHREEE (BISA 100 £ 350
HiE) REGRRAE AN AR ERERENEEN T AT RME2MEREEERER T
BARGERENRAEE-RARALE® NEEXENEAERETEANREERZRLAE
2 IR ENAE B EM AR HEEESS 9o Northern Powergrid F14EEZ A2 (Newcastle University)
R Ecotricity &1’ iR R GenDrive B2 ; Hrh BB B AR M R B8N 170 IR K
M EEREENTER A REEE -

FAFERENELEZZHESFRA BOBRBAENTIGHERGERTESSE:

> FAFBIER TSO Terna BAIIESERE DR AEF R - THPREGHE - AERMERN FEHE T
EREFEHEEHSEER,;

S ANFEEBENAAZESIENZEUCESE B HEEER RESPONDK; COORDINET EE&

i ER2 BB RS EERT - FAF HE e H AN E - Bt F FEE B EEA B K im
o

7 Enel X North America’2018 £F (https:/energysmart.enelxnorthamerica.com/ireland%E2%80%99s-renewable-power-push-
creates-new-incentive-opportunities-irish-businesses)

8 Northern Powergrid’ 2018 £ (https:/www.northernpowergrid.com/innovation/news/ground-breaking-mobile-app-sees-
thousands-of-domestic-energy-customers-actively-participating-in-northern-powergrid-flexibility-market)

9 Gen Game (https:/www.thegengame.com/)

10 https:/www.dublinairport.com/latest-news/2019/05/31/dublin-airport-power-initiative-supports-national-energy-grid
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ZEBIRRZE AR IR B EL ENEL X S IR FH KB M R IRIE AL
EWERERAREARINGIIHE -ZWWMEHHRZE (Emerald Isle) FIER > 5TE 7 HETER
HYKEM BZ 7E 2020 FUB4ERREZE 40% WENFR -ERHEILEBENEHRA
£ 2018 F 4 B 9 H ' AZIKE—ETEMRES 65% BERRIFRLBRENEHRF-ESERF
HEWBEREBMAESE EirGrid BEEZE IR BRZEE 2020 F- 1N EBEEE 76% BRI EIFED
BE-NAHPE—IEE: BN R KBEEBLER 2B U TERISE E A RIRIRH R
BHE HARRBEMEN —ERENEE ZERRBEFHERTLEMEERERARPIREE
A& 2HEPEER DS3 5135,;DS3 BIe MR Z 2 X ENENRRINSFER HHh O ERIERER
% F& (Fast Frequency Response, FFR) BR#5 > A] 7 0 Pote 58 SR {8 iz FE - &R AR M35 B 2018 &£ 5
BH#EH Enel X 51F2H DS ST AHP AR THIEENE  SEHSHISTEFE (UK Enel X HF
B WA E™IS I-SEM)> SBE ML B K 18 BRI M AR EMFE A S RE B4R
B ERERRER RERREXENRPERR S S &R RMIEIS4R4EIE Vincent Harrison &
T TE MG RS BT EIEE B st EXIREIrGrid T ERBEEE LREE /K EHEEE
M RERR RPN AEEAIRIRTHREB SR 155 TRAEIE lan Clarke thREIE LA LEREL:
MEMRESHEEHRATEREEN—HF HEEREWHABHENE ARt RER S EEAE
EEEe

cnel x¢ . .

ZFIFRIE ENEL X EEAFIS|IEERBERE

2R ETHISE AR EEZAFI R Enel X TE Terna RIT—RAL 2019 £ 12 ALR1THIBIZS
#1715 3494 MW B2 HER 2020 FREAERBFLATER 356% FEIL Enel X EEAFIE
FEMIGREE M IS RIBAZEFE CRE I B E AE R AR (BIEERIIANESE T BIL)
MESEE EEREMABIRERB ZH; EIER AR ZIBEERABEU2IM-B TELANE
ETIRMATTE Enel X FLAETE Terna IR H ERED (RIB R TARTS = I BN BRI R B FEIER X
EREBAAEDREARE 2

11 https:/www.dublinairport.com/latest-news/2019/05/31/dublin-airport-power-initiative-supports-national-energy-grid
12 Terna, (https:/www.terna.it/it/sistema-elettrico/progetti-pilota-delibera-arera-300-2017-reel/progetto-pilota-uvam)


https://www.dublinairport.com/latest-news/2019/05/31/dublin-airport-power-initiative-supports-national-energy-grid
https://www.terna.it/it/sistema-elettrico/progetti-pilota-delibera-arera-300-2017-reel/progetto-pilota-uvam
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EERENMEAKEEREXENE IR A REEB R EIREEL M -S—FE EERE
BB IR BE TR R A 21 (R K B3 R IE TR D — SRR ARG B E A BiEE
BB EE

_I REENS?
— RIEEREERAEZENERIEET 5 ?i?fi)i’z%&ﬁi”%i&ﬁ‘r 2040 FZ RIS FHEERE
TREEEELEREREH 7% B/ E 1.6% EMERHER 3,000 BRER) — & {EHxeo

%Tz_—*ﬁﬂ?ﬁﬂ@ﬁa)iﬂéﬁﬁi ERESHTIAEERL BEIPRAETRARE (IEA) THEABUMME B EE 2040
FZHI%E 570 GW U LA N KA GAER S z“a ﬁAéﬂzﬂﬁtmrﬂ:ﬂ 2° C PRI TEIEHR
HIBIRE T BN R KGR G4EEEEE 35% WA 7R 1,250 TWhr HEEH 4.6% BITFHIEIE TS NR
REBERERITREEREEHEME MG ZREHAEHIRRAERIE 85 TWh  HERFIBE XM
HERENEZEEN 7% S ERBEFERM R T ERE tIEATMEIRPEEE 1.6% ZEIMGE 67
TWh BYE5E & B 25K 3,000 EMEN —EEH-MBAFINERMS (W FRAR) (MREKX
FIE AR R R A7 RE 38 E B R 1B E BBR BRAEE] R EE B 5 BRI 7E 2040 F i BRI 300 EMARY
S b MR RIBEEERAFBEANERREZE R KARLRDHEK 250 BHER Z & 1bhke

EIEMME ; R

ma#
mEERRE
| REE 220

67 TWh 30 Mt

BmENEM BEM ERIMEY pazkedey
EEEEXGE ——SIRERE

IEA - FETLEUM 2040 FE -2 Hl I8 BBk e BE R Ry 1B A0

13 IEA, 2017 £F (https:/www.iea.org/publications/freepublications/publication/DigitalizationandEnergy3.pdf)

14 IEA, 2017 £ (https:/www.iea.org/publications/freepublications/publication/DigitalizationandEnergy3.pdf)

15 ccenture kiR S B8 (ECA) ERITEL 2015 FEREB KMGEER A 13 E, 2018 £F : https:/www.eca.europa.eu/Lists/
ECADocuments/BP_WIND_SOLAR/BP_WIND_SOLAR_EN.pdf

16 IEA, 2017 £ (https:/www.iea.org/publications/freepublications/publication/DigitalizationandEnergy3.pdf)
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M EAS RO H AR BIRRE L 2 A1 (KR B8 T E S ERAR BRI LUKk Enel X HIBIRICHHVE Ao

ENEL 52 ENEL X HBIREK BN EE

Enel }% Enel X 32 A% RIBRIECEARARER T KEFNR G S S ETRNEET A HEIK
BRERGE BINBEER ER/EAKREINE) MEREABREESERNEEEI 2 EEE
RENEEFRR IREETERASMERFIEINER

BIREEFTEBU T AIRERMUAES:

- KERAERBELER (B SYH AR NEERERMEINES ESRAKIE;

> HEFSHIEFaEEEERZEEEIZEEE,;

- EambliE RERURBTEABEEERNERE fINBAQSHERE,
BIRARTHNERARNEREEREMNEAF o FIMNEA LR TRRIMEEE

BIERAFENER MECEESHERNRABE LEEEEER - BEKEIKE
AV RENBHEERER

fRIRRE
{EfamE \
L T84 IR0 Enel B Enel X HIERIBRIRGERS B
2 f f E SRTYES:

G HIN P BN ENEL BYfEIRATA -
https:/corporate.enel.it/en/circular-economy-sustainable-
future

C C@ ENEL X BOfBIRACH
https:/www.enelx.com/it/en/who-we-are/circular-economy
RIEWER

MERIREEBEENBERERE?

= e R o o
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2 R{fﬁ?ﬂ)\ ERRKANBESERRY ZERERHE AR
5958 W EEE BRI
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FHXE?

> BEEREFNENVEEEHEBRAERREERABNMRE RERSBEEREKE;

> ERAREREIENRESEER EEERESBHMRBNER  ERIERERR/DBEER
BHERVHIRIERS ;

BB ERERAARMANE ERERGERRANEEFMGHBILAFE L —MEgHEEEER
PREXETEERR FN:

> BREEFEIRABEERENE MAGERANZEENFATEE SHILERRE;
- BENKGRERENEEGHRETSERTE HHIERREARNES HEETN TR ZEZRN
A=A EMEMENEEAZAERNER-

=R EHEM10.9GW

(2016%F2H1H)
/ 28
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I California 150

CAISO - IIMEZFTE —RNTEHIEHEHFTKRY

N_EF VST HIAR (duck curve) T EFEERERUERES UERRFERAZEE MEEF
ERMBIZIEM b R B HMRARBAEE L ENRE SN BB AN ATER N RAIGES
M EMEERER RETEANEEE - BREE RS AT BTN ERER IS NREMEEE
EURESRENZSENE R FMBERBEERRETERENLEAFER R EMESHEERIAEG R
RmEtbe

17 #5758 A (The Economist), 2018 £ (https:/www.economist.com/graphic-detail/2018/03/28/what-a-ten-year-old-duck-can-
teach-us-about-electricity-demand
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IEA - REREH AT HBERNRES

SENBERREELES —ERHN MERERERENETEBL -FHINERNACANEER BE
FEREFBEBUANRRGMS MARAGENRE  REEENENLALREANHEE SRR
K- BEFEN—EURBEELAREFERBEES  ERERTRMEEFRERBSHNBESER UR
HERERENEET 2T BRENKER RENELE LG EERREZRAHBRY Hh A H
FHEKIG(ERE T Lo BN R AIR%EAE K FERF > MR D B A SETRBYHIRIRE -

EEENIRE T FEREERENABRRNBRS R IRPREESABRSBEER URBEER
BEFEFMBE U AR KEERMNEEETEREEFE L BREAZRTBEES AT
fEREth BRI FEHREENKBREE -AEN I FEREEAIRIESHEN BRIFARE
RIEEEHRE P EERRAE A KA B CREFNSER U LEREETRD AR RS RER
YR B B

18 IEA, 2017 £ (https:/www.iea.org/newsroom/energysnapshots/impact-of-demand-on-a-daily-load-curve.html)
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_I IRHENS?
BUMEERET % B 2015 FURBEFFFMER R 2017 FRESE LF 49%1EF] 1.6
N CGWh MR L RE e IF T ECHERKEEBERE FBRAFNEETIBFIRE
e B A DRR R R AT 5 100

22525 : SUNVERGE

ZEEAT] SunVerge REZFRULTEZ HERARHMEETELFEXSEERTEE
R KR RE I RECRE > 24 /N R KRR A ERIEE M o] BEMERI RIS T S AR RS HEME
R AFERFEE SFE R 200 E 500 ETHEE-

ZZ I ZE : OHM CONNECT

IMEEIAE) OhmConnect EAERBE S REERERM #HBIASHHER SR
LDHEEBES MIHERERE I OhmConnect FEIBE FEMA Sk NI 48N B TERERIZEFHARE
RSN S BXREEHIRE S FIURAARAR TR UWEFREOBEAR - EIEAI AL 30
BE2EFPMAENN D HENEE THEZERNZEES b5 OhmConnect H1E 2018 £ 8
BEf Google &1Fi#E1TWork with Nest) 512 ;2 2 % Nest HERE Bt
7£fOhmHours1(Ohm BFER) AERE B T&R% 12% BBER K 16% S RER?-

OHMCONNECT - EfF X

> QD =

B R R R RIES R
B AP ERAREES BBEHRFHNSH HLNAEAEAEE

19 K {&{TEh (Climate Action)’ 2018 £ (http:/www.climateaction.org/news/energy-storage-in-europe-increases-by-49-in-one-year)

20 SunVerge’2015 £ (http:/www.sunverge.com/customer-solutions/; https:/www.powerstream.ca/attachments/
SunvergeConsumerBrochure_121515.pdf)

21 OhmConnect (https:/www.ohmconnect.com/blog-post/ohmconnect-nest-is-the-new-dream-team)
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C@ 1 = BB T A AR R R A E RS MR E NS

7\

A hEE BB RECERNEZTEEERFFIR-

FRE?
> BREEREEMEAESHE T SEaHRARNEREERARAPRENERENTE H
HtWERBERHRE,;

> FRERENEERE IRMBRIGARANFEEREREEREERER R EMERERE
HARE RIBAREFERILE (peer-to-peer energy sharing) H8EI R HIIR1E;

REREBHEF—ESERRARZEARI—H— R RN EMHERNMHEZEE-FNEFER
EAEEFRANIHABBER A RFENERRERECRIER S EEERF DR 24HE)
ERERAAAZZERDUANEHEABRER UEREMERRE BREENREREFS
TR E AR BENARIRAP X5 OF DR 28E) T X - BEREEAPHEN —FHIEMSHEE
REEHATERRNAREERRETAN MBEAKIEARARREESEEIEREE

o

W

g

TEERRIRAS T BT B A R R 2 MR E S 10 BRARA ® BB ER A A B R E R EHNTLE
RE-FE L ZEFERERMIEEZE EH 2005 FHERBIERAZ (Energy Policy Act of 2005)
REHE PSR E AN EEREE S FHEEENETEECHNAEE RN A REEAIS
BiERERBMNEBERENE K& B EMEREH RN EEEA G WA HESAR ML A
B I FE > ik bR EE SR R B o

I 1ZHENS?

—3 2016 FEERELAILE 7100 Bl AMI EZERLER 15 BEENERHN 47%20 185
1?2006 FHY 1% W FERATE 2020 & Z AT3EE] 9,000 E1E240

22 EEREFRENEER>2017 £ (https:/www.eia.gov/todayinenergy/detail. php?id=34012)

23 FERC»2008 £ (https:/www.ferc.gov/legal/staff-reports/12-08-demand-response.pdf)

24 Greentech Media’2016 £ (https:/www.greentechmedia.com/articles/read/us-smart-meter-deployments-to-hit-70m-in-2016-90m-
in-2020#gs._kxI0IM)



FERE BAENRRCENRE

YN FRRE IR E B L B ® (FERC) th7E 2008 ER MR E R ERZIEER EREERES
B EHE BETH IS bR T HMRE LN HFRERFFEIES FERC E8M RTO & ISO AFEERERRE
BARREREEERE BiZEABBERETISS.

SRHREVARIN B RIAIE 7 2000 S HE(TATHBAY 8 = KA 5% (Third Energy Package)”
EXgEERAEFEBER ARNHESTEATERNERAR LIFARIFEREENES
HESH-FRAAL KR BECAREERIE 2 SESEER 1 2020 FEEIE 72% HEH
HEE.

ZBIRAZE  ENEL EHRAFIBAIE ZRERX ' .
MBAFIMS Enel 7E 2017 FRABHSN L2 4 TR ER 2.01(0Open Meters 2.0)
M2FER BAL 3,200 BEF—REFER BEXE 2019 FZAILE 1,900 BEER LE
2021 FZ AIEFI4EET 4,100 BEERY-

B 7 Ethalm s S & 16 DEERE—RAR B ENEARREZRSHRERR UK
RRNAETA RAFUREEZES CHAERID URNESRIEERA RN E - TFHKE
FIFANESEREN T ERBEFRARREZERMNE RARBKEREEHE (AEEGS!) BY
RIBRE R T AR EERRE CHNAEE W BE R RARI EEMESNE
2o

BEJRXXEEF5< (Energy Efficiency Directive 2012/27/EV) BAFEIE H U B E R FERBNIRANENEE 4o
&STHRAVIRERBEIR M AESS < (Energy Performance of Buildings Directive 2018/844)° thasiAE 2R
RN EN D REBEERESEENERIER LA TIEB FA T E K  BRER
BAER R E SRR ENGE ) UK BREREREHE2HEENHFENEHTFEEB L -
B ARME AN MR R ERERARASRUENERRE BN IAEERTIAL
BRREZEAPHARNAGEEE ERHEUNEERETERRERRBERIEK RS

25 FERC’2008 £ (https:/www.ferc.gov/legal/staff-reports/12-08-demand-response.pdf)

26 ERBHNZEHRFEFZEH L (European Commission Joint Research Centre) 2018 £ (http:/ses.jrc.ec.europa.eu/smart-metering-
deployment-european-union)

27 Enel>2017 £ (https:/www.enel.com/media/press/d/2017/09/e-distribuzione-installs-over-a-million-electronic-20-open-meters)

28 Enel>2016 £ (https:/www.enel.com/media/press/d/2016/06/enel-presents-enel-open-meter-the-new-electronic-meter)

29 EREEE AR (Official Journal of the European Union)’ 2018 £ ; BEIREZETit (Energy Industry Review)> 2018 £F (https:/eur-lex.europa.
eu/legal-content/EN/TXT/PDF/?uri=CELEX:32018L0844&from=EN; https:/energyindustryreview.com/construction/new-energy-
performance-in-buildings-directive-comes-into-force-on-9-july-2018/)
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ZH|A3E . POWERFLEX B ESE T EHERERRA

EHBEFRBLESEFEERE (National Renewable Energy Laboratory, NREL) IETE3E[E]

BIE B INMNFTEI/AE] PowerFlex Systems BRI 2 #ii T Al R EHE T EHENEHIBER
F-HRZET 16 ERBILWERRAGR THPAA BB AN HEITE BRETE
S RIEFEER BWARISEERE PowerFlex TERF EFERITEERARNSHARFAER E’\J?E
BRI HEAR R U 2 BT R S IHE M ERAAE NS S HIRENEE
BFfE > IR R R RS AR R FE M T S IR PRI Age0

BAEENTIZAREREAIEATHNHRRIRIR NE L TIEMGTR FBRIKES IR T
B TBRIET AR B8 b BB RIBEILRIE T 2HIAERE R R (Bloomberg #AEREAAL)
(Bloomberg New Energy Finance) B93#R*& » 2 IKEEIEE H157E 2017 SR 110 BEAVRE  TAHATE
2030 £ Z AL A 3,000 B (h R IRFEIHEN 28% BENEHTE AR KL+ FERFHERIL TBHES
EENRERE HEMEREAET

S—HE BN EEREEE Bt R AT B ILE S FEE N BT LUEIBFRER MEEHEIE4H
EHIHEIEA (Vehicle to Grid, V2G) 518 HITEIBEEBERLE N HERELE BT EV2G 51EH
ERARUEHEE IO EEME - RPRNESEREMN, E3EEMNERT S FEEBATEXRMELE
B hsto

B BMW FEE@ATETE
BMW E7£ 2015 FE i Pacific Gas & Electric Company (PG&E) S {E#H 7T E
AT (Charge Forward) 22 BIAEEEAHM AR EMNTH TR ARt 2EENERE
EBMW H/BETERIEFRFRE PG&E 1214 100 KW HWERE R Hi2AREREEN 100 &
BMW i3 BEFERAE WLUARNESEENEEBEFN AN EER EMHEERA BB E
FEREPEN 1 /NEERE 1 2015 £ 7 A%l 2016 F 12 A TR ERAI ERELRE
200 &IX LB DR H4>48511E % 19,500 kWh (80% KRB B> 20% R B E#)*2-EHtEMNE
ZREERRY 2017 R HAR BMW AR EIIAE BB B R EE AN B A REEEER;
EEEINF PG&E RN HATTER Z2ES /RN B A RHES -BMW BEITEIERTE
RNEEEN HHEFBRREEREZ )V EHEEERREH 2ELBEHENTR hWEERK
BEISRS 900 ETTHILERES 4o

30 Greentech Media’2018 £ (https:/www.greentechmedia.com/articles/read/startup-aims-to-solve-electric-car-power-overload-
problem#gs.9kCRALo)

31 ELbT (Forbes): 2017 £E (https:/www.forbes.com/sites/constancedouris/2017/10/05/how-electric-cars-could-help-the-power-grid-
become-more-efficient-less-expensive/#1633f5bel21e)

32 Greentech Media’2017 £E (https:/www.greentechmedia.com/articles/read/bmw-and-pge-prove-electric-vehicles-can-be-a-valuable-
grid-resource#gs.4s5rVtU)

33 Greentech Media’2018 £ (https:/www.greentechmedia.com/articles/read/bmw-optimizing-ev-charging-renewable-energy#gs.
QOuLIQNY)

34 BMQ ZEEMAIETE’ https:/www.bmwchargeforward.com/#/home
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Greentech Media’2018 £ (https:/www.greentechmedia.com/articles/read/emotorwerks-wholesale-markets-ev-charger-
network#gs.=3zr2v4)

CleanTechnica’ 2018 £ (https:/cleantechnica.com/2018/11/11/enels-emotorwerks-pushes-into-european-ev-charging-with-eo-
charging-partnership/)

OvoEnergy>2018 £ (https:/www.ovoenergy.com/ovo-newsroom/press-releases/2018/april/ovo-launches-the-worlds-first-widely-
available-domestic-vehicle-to-grid-charger.html)

OvoEnergy?2018 £ (https:/www.ovoenergy.com/electric-cars/vehicle-to-grid-charger)
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INTRODUCTION

WHAT IS ENEL X’S CE CLIENT REPORT?

The CE Client Report is an assessment model developed
by Enel X with the aim to measure clients’ circularity from
2 points of view:

> a high level, corporate point view, and

> a site-specific, energy point of view

The high level, Corparate CE Assessment is a qualitative
evaluation of the level of maturity and diffusion of
Circular Economy principles along business value
chain, from design and procurement to sales and post-
consumption.

The Corporate CE assessment areas for Manufacturing
companies are listed below:

AREA DESCRIPTION

Maturity and diffusion of circular eriteria in suppliers procedures as well as of circular

Procurement 7 , - 3 .
. business models to purchase materials, equipment, office supplies, etc.

Censumption and self-generation of renewable energy as well as recovery and

Pr: ion energy consumption = ; ;
oduction energy consumptio reuse of waste energy out of overall energy consumed in the production site(s)

Diffusion of electric mobility solutions both in the production and distribution

Logistics & Distribution i : b
glsties & SR processes, diffusion of EV's and shared vehicles within the corporate fleet

Diffusion and maturity of reparation & maintenance services for ion as

Post-consumption » = : i
well as collection for end of life management (e.g., recovery, reuse, recycling, ete.)

Corporate CE maturity in terms of alignment with the business strategy and
CE corporate approach planning as well as level of engagement of employees, suppliers and consumers
on CE topics

Circular Economy Report
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A set of sub-questions has been
defined for each area and, also
based on the specific applicability
for the Client, a maximum weight
and scoring has been associated.
The weighted average of the
single areas score will define the
consolidated Corporate CE score.

Based on the nature of the
business, the client will be assigned
either with the Manufacturing or

Services version of the Corporate
CE Questionnaire, enabling Enel
X to take into consideration the
specificities of the business and
better evaluate the company's CE
performance.

On the other hand, the site-
specific, Energy CE Assessment is a
quantitative evaluation of the level
of implementation and diffusion of
Circular Economy principles applied

AREA COMPONENTS

RENEWABLE
ENERGY

Lighting

Cooling

Total renewable energy consumption

Renewable electricity - total self generation
Renewable electricity - total self consumption
Renewable electricity - self consumption from storage

Renewable termal energy - total self generation

Space heating

ENERGY Air treatment

EFFICIENCY

ENERGY
MANAGEMENT

A set of sub-questions has
been defined for each area and
components and, also based on the

Data centers

Water heating

Windows - insulation

Maintenance

Menitoring & verification

Electrical system efficiency
Sensors/dimmering for lighting

Space heating temperature management
EV charging infrastructure

Grid services

specific applicability for the client,
a maximum weight and scaring has
been associated. The weighted

FERE EHELEORRCERN

INTRODUCTION

to the energy sources and energy-
consuming systems of one site or
building specifically selected by the
client. The Energy CE Assessment
Meodel mostly evaluates how much
of the site or building’s energy
consumption comes from renewable
sources and how energy efficient its
systems and devices currently are.

The Energy CE assessment areas are
listed below:

Thermal energy from CHF and process heat waste recovery systems

Thermal energy recovery rate from CHP and process heat waste recovery systems

Office equipment (e.g., computers, displays, imaging equipment)

average of the single areas score
will define the consolidated Energy
CE score.

Circular Economy Report
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WHY THIS REPORT?

To begin with, this assessment will provide the Client with structured insights on how the company is doing today,
highlighting the company’s key strengths and criticalities related to Circular Economy.

Furthermore, this assessment will help the Client identify, select and prioritize areas of intervention that will boost
the company’s as-is level of circularity. More specifically, Enel X will help identify Energy Circularity improvement
cpportunities and solutions.

WHAT'S IN THIS REPORT?

Sections A.T to A.3 of this document include the outputs of the CE Client Assessment Corporate and Energy.

Sections B and C of this document include the Energy CE Roadmap and the Energy CE Assessment Sensitivity
defined to guide the client’s path towards Circular Economy.

SECTION 1

A. CE CLIENT SECTION 2
ASSESSMENT

CORPORATE ENERGY

B. ENERGY CE SECTION 3
ROADMAP

C. ENERGY CE
ASSESSMENT
SENSITIVITY

Circular Econemy Report
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B. ENERGY CE ROADMAP

Enel X’s solution portfolio widely address most of the energy circularity evaluation areas

B.1. ENEL X SOLUTIONS FOR THE IDENTIFIED AREAS

ENEL X SOLUTION

ADVICE

SUPPLY

OPTIMIZE

FLEXIBILITY

MOBILITY

OF IMPROVEMENT
ENERGY CE KEY AREAS
RENEWABLE ENERGY ENERGY ENABLERS
ENERGY EFFICIENCY MANAGEMENT
Consulting/Auditing service X X X X
Energy related certificates X
Premium customer service X X
Procurement X X
Utility bill management % X
CHP X X
Energy infrastructure X X
PV + storage X
Industrial equipment X X
(UPS, PFC, IHW, etc.)
Menitoring and verification X X
Private Lighting X X
Produ;t a_nd system % %
| optimization (HVAC, IHW)
Demand Response X
Storage Solutions X X
Direct marketing % X
Mini-grid solutions X
Operations & Maintenance X
Private Charging Station X
B2ZB Fleets X

Circular Economy Report
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HIOKERAERAERBENERMS  IUREMBIEREEERERER EMEII B HAIE
EREERESER AT

ae(0,1) - f(a,8)=a+8

ag(0,1) > f(a,B8)=8

Hrp:

> o KARKELAIE;

> B RREFIERE,;

> f(o,B) REFEREFIBEISE BENN 0K 2 2/

A TIREERETIIEE RAH D BIEER KT E T —AKER AR Enel X WEERZRESE
AR MBS BN E BIREERER ERERNEIKERNEZRLLE-

EIES XEERALEIR (RAEHE) BERERHIRES Ry EEE]

-0.594415151 2014-2017
0.922161888 2014-2017

0.967362864 2014-2017

0.824922687 2014-2017
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K 4E% AF51Z (Sustainable Inputs Indicator, Sll)
REREAENBLEREREERE 2R % 4488 VRE ZBHIRHMME 2 MI9RES
R B (35 BELHR 2 FRYLLBITE 2014 & 2017 FHERH)-

Sl = 0.922161888 (RAkTE)

HZ$54Z (Sharing Indicator, SHI)
UTRHEMEHE Enel X EEBEE—ABRITRENE At ENHZIEZ.

EENREZHES
for DR (MW)
1 BMEA 1.2 11 0.944
2 EMEB 9.9 6.8 0.691
3 HBEMR 6.8 46 0.675
4 WEE 16 94 0.585
EERERIREEE

FLIEM S K ERAERER 0 BILZ AREFTIZERNRERBRIRERIR RENERES
HEEREE K E R ERA TSR EM

BEREH i KB AIGIZ EERERIRERSIE

1 BEMEA 0.944 1.866

2  BEMESB 0.691 1613
0.922161888

3 HBERR 0.675 1597

4 WEE 0.585 1.507
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il 2 : ZEINREREBEIRE

KB AISIR (SI)
ERFRENREAEBRBLREE ZMEHRARMEE HhRAIENRERE DR HHFEER
2000 FARHAR G-

Sll = -0.594415151 (ERIH#1E)

HEZI51Z (SHI)
TR Enel X FRIEXILEEFNEZIEIEHEER B SRR ERZIEEMEEHNE
AERE > BENTL 46.5% & 87% Z e

PNRE TEREZES

(MW) for DR (MW)
1 REE 6,7874 5,905.5 0.870
2 TEE 5255 3215 0.612
3 HBE 204.6 125.0 0611
4 BymEH 554.6 258.0 0.465

FERERIRERER
EEXERAERER 0 REWMREGIMENFRAR 2 FiREF7IERHNEERERIR
B RENTRRFHHERR-

KERAER HREREERERER

BUEE 0.870 0.870

TEX 0612 0.612
-0.594415151

E§=] 0611 0.611

BUBEZE 0.465 0.465
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80 3 : BERRERERERE

o

FERBRIREER

RERBRERERRUEAREE ARERRERLLE DR FRNBEIRE LM A E2IKE K
EERR-pA B IR E AR = - BHRIVSIR B P IR R R ERN S (FEIRE A AREERERN
BAEREREE) NBIERNIRESEER HEREEIX AR ERKER I EEENT E-

ISP 1 & 2 RN ERRREESE ARG FB TRETEEREBERENBHIFRZ-
FIEEIER T Enel X R EREIKAIR  BEABRBHMEERMER

KB AIGIZ KB AIGIE EERE

RIREEIZE

1 EWE BAEA 0.944 1.866

2 EWE BMEB 0.691 1613
0.922161888

3 EWE IR EIARSR 0.675 1.597

4 ETE HEES 0.585 1507

EHE BUiEE 0.870 0.870

6 EH T 0.612 0612
-0.594415151

7 EHE ESg=] 0.611 0.611

8 =M 0P S 0.465 0.465
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HERAREERTR IEEAREMENEMBIREEER
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