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o HNETE. EANFEOBIXRERDOILKICHEV, BHAEIRICHIIZTIF (Footroom) DMERDWHNEZ5RERH.

® FootroomMERD1DDFEREL T, Demand Turn Up (DTU) EMEEND, BERFIRFC. KRS EFEALERY
D-Il3EEU L EEARAOSE=IBINE L IRE2MH 21T —EAZIENM, 20165F LD, ALICLZFEEZITH
(CRAE.

® 2016~2018FLXTIFHENMGEIIONTERN . FAGRZEENRA ULV 2019FDFREIRXZ A ETH RSN,
B ERBANSE AT TOT1(R)\WF BRIFENRVCE. DRVFZEENIRITODTUEBILKDIEEEL 151
m  HEERAIHSE, I RVEDIETE

2016~2018FMDemand Turn UpEiEHiE

S i=hel = FEgkWh
NSk S IS SRIFED z o S fie=e SHEEW
15 B e (£/MWh)

2016 4852090 7852093 Hi 309 323 10,800 61.41 11
2017 SKffE429>  6HFREI404 Bl 139 162 6,430 67.53 6
2018 415fEI367) 686D 7l 115 41 1,465 65.33 5

* BliEkWAHLE (Availability payment) &7

HiFfr) Demand Turn Up service review 2019, National Grid ESO. (BEH : 2021.3.12) .
https://www.nationalgrideso.com/sites/eso/files/documents/EXT%20Demand%20Turn%20Up%202019.pdf
Demand Turn Up Webt 1 k. National Grid ESO. (BI&H : 2021.3.12) . https://www.nationalgrideso.com/balancing-services/reserve-

services/demand-turn?overview &D=ZHRERK

62


https://www.nationalgrideso.com/sites/eso/files/documents/EXT%20Demand%20Turn%20Up%202019.pdf
https://www.nationalgrideso.com/balancing-services/reserve-services/demand-turn?overview

RECHIFEDemand Turn UpDEWHEH —SHNEHS —

® Demand Turn UpY—EZNDOSIIEHS LUTIERELLT O@ED,
B BF2TMWHSAALLICSHIEIEETHD. 7HUS -2 63RHBN TS,
B BRI DR (CRE I 3R (IERITBENTLRL,

sEER: (20184F)

ok BRI
1=)) G - #R{7448)

Demand Turn Up SHiNE#4
® (SIS XNZX N (BM) (CENILTLVRWA

Demand Turn Up

G REEERPESAIRGE (CHP. EEhEYT |
RT) |

® :t1MW /\(géﬁgﬁ 108) 23:30~08:30 13:00~16: 00 !

® Z0.IMWIL EOBFEDTIVT 23> R85 R !

2. _ £—v8 _ _ _ | |

o ICLBEIFITERFSNTLEL 68. 78. 88) 23:30~09:00 13:00~16: 00 |

o AR RIEH DI FRICRIT BRI |

ISR - RIE AN TV ook aay |
Hjbﬁﬁﬂﬁrﬂﬁ L U'_tZ}IEE'f;:L'\'ﬁtEE%(i\ A*LH#(:LEE'l%E*E% Overnight service window Optional service window |
National GridIci2Hs 2= : — oo— |

o e-mail (RUMBIMICSMS) ZFLT. - = |

National Gridh'sH—E2 70/t -3 LT !

SO TS E Y-ERBELY -EIRMR R =R Weekend and bank holidays :
S . L b‘—thEI}\'f’S'—(I\ ;E’%%tﬂ’?é:aOﬁuW(: i . ) i Day service ) i
Nationa“l Gnd(Ciﬂ‘b'C}E"%@%%E’ﬁE%u’:J: Overnight service window ) Optional J wihdow OOptnonal service Wmdow{. o :

T\ Y-ERERAERSE. 23:30-08:30/09:00  parmens maty) 13:00 — 16:00 ation payment onl 23:30 i

o BRFLILZ0NEALGTAIDX—5—2z2E(RH
o [EE/#EHEEEI(IE-mail[CLBEIENAIEET
HdE
g, 28HalOEIMFICHIFIaFmILEFEE
(MW) OA—4—fEQHEFEFITEN—AFT1>
ELTHWS.

P 551408 SIHEFHED -+ -7 TER3 SHB/REEN | ERITIIF-T.

%2018FDFZEHAME. 2018/5/1-2017/10/28)

LRSI ORFREIRICE. E(SU TENMOFER (Optional Window) %&%(7.

Demand Turn Up Option (DTU Option) ¢ULT EIFDRZIRAE]EE

(HF) National Grid, Demand Turn Up (DTU)Interactive Guidance
document and invitation to tender 2018
National Grid, Demand Turn Up Frequently Asked Questions
National Grid _Webt1 k
(&R : 2021.3.12) .

https://www.meti.go.jp/shingikai/energy _environment/energy resource/seigyoryo _hyoka wg/pdf/014 03 00.pdf
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® i[ENational Grid ESOEFELIOF VI ADREICLNEZOF BRI RIAFNDL2Z2T. TR DOFHEX

—1—¢ULTOptional Downward Flexibility Management(ODFM)%202085H LDBaA,

® AXZ1-TREROHNIIFIEREEHKZIBEU T INFTONIZZ I INZALPLT > 3) - - CAOHEH TIFTE

BN EDIA LV - T IR D OEGRZERIEL TS,

F o ] .
ERIA .

cI=

HES=

HHRIV-2 B

HlHDZZ 73

Optional Downward Flexibility ManagementDZ&44
= 30 ]

FEENIDOERIDL78F(CX—)LTER (FEBN(L23085L40%)
IMWRLE (RAEDVY—-RICLBZ7IVS —3>Em])
BIRERzSOEIROLIHIF

S

HEHIHEOGE, BhZPOEURI 2L 2B4ETD
BEEDIHE . A=A UL CEFIICEFREINEEU LOFBBDEMURIT L ZEMTETD
(N=R51 VI3 FEh I 5kbFMHE 1 IFRIRID IR E)

FEENRF RS R(C_LEE DRSNS TG A (EHIEHREE R BT
HIEIICARIILIZ303 AN (COVWTERIICEFRUKWATAE (£/MW/hr) Z3%3h5

S5A~8H%ZI8E
BERFZGHER D230~ 7852 [RAIE T HD . BEORNCHUTKREBIE/AAOFREDOFEEENZMR:
BIENRIAFNZHE(F. INTOEHD2305~ 16854 T DL RET

firt —C 2L DREBESFIFEARE

HRR) ZE140 FIEHESHMED -+ 00— TER3 SHE/IRPER | ERIRF—T. (BEH : 2021.3.12) .
https://www.meti.go.jp/shingikai/energy _environment/energy resource/seigyoryo _hyoka wg/pdf/014 03 00.pdf
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RE(CHITHODFMOEWA —HUSIFERH—

® ODFMOSHNE(IEE2305(CRIAT 2R AMOES| BIZCEII T, BREO/KER 15 F TlckwWAlitE (£ /MW/hr)
HHSE2E 00X EEHRZNational Grid ESOICiEH I 2.

® National Grid ESO(IExSNIAfiigZR—XI(C, AT AHIK_LOBEOEEPLLHDORLE(ICE I DH5HE. ZDHDIE
PIAX MEANERL CTERIRT BV —RRET B

® 2020/5/10DFHTFASDEDHIIFINEFEALZ . —EBNREIEN TOFIRTH D,

ODFM®OEL5|#E5R (2020/5/10MIFOEIRUY—X)
SHESE (MW) FREDNO

innogy Renewables UK Limited 32.8 AAH NPG Yorkshire
Kiwi Power Limited 35 14 HEISH WPD South West
ScottishPower Renewables 81.72 29.75 @D Scottish Hydro
ScottishPower Renewables 81.72 16 EH Electricity North West
ScottishPower Renewables 81.72 29.75 @S Scottish Hydro
ScottishPower Renewables 81.72 17.2 BB Scottish Power
ScottishPower Renewables 81.72 12 &S Scottish Power
ScottishPower Renewables 81.72 27 BB Scottish Power
ScottishPower Renewables 81.72 15.6 AN Scottish Power
ScottishPower Renewables 81.72 26 A Scottish Power
ScottishPower Renewables 81.72 13.2 AAH Scottish Power
ScottishPower Renewables 81.72 26 A NPG North East
ScottishPower Renewables 81.72 12 &S Scottish Power
ScottishPower Renewables 81.72 18.2 AN Scottish Power
innogy Renewables UK Limited 80 34.85 A1 NPG Yorkshire
Centrica Business Solutions Optimisation UK Ltd 200 30 RBEERK UKPN London
Calder Water Community Wind Co Limited 84.5 32.2 @S Scottish Power
Dalry Community Wind Farm Limited 84.5 24 A Scottish Power

HiFT)  Optional Downward Flexibility Management Guidance Document. National Grid ESO. (BiZH : 2021.3.25) . https://data.nationalgrideso.com/backend/dataset/812f2195-4e96-4bfd-
8bf0-06c3d0126c57/resource/1b2d5573-8b91-4608-8082-d93815d970bc/download/odfm-guidance-doc-v.4-06.07.20.pdf
Market Information Report for 10/05/20. National Grid ESP. (Bi&H : 2021.3.25) . https://data.nationalgrideso.com/backend/dataset/23ec7a9f-6220-4d1e-9099-
e9195a2ed177/resource/b435a5d1-9d94-477e-bf50-b99a7693d65¢c/download/200510-odfm-mir.pdf £D=ZEHEFH/ERK
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& BIXFEBIBNCHSIYVIA—THERELROTUWRH, BEIEK IO I 0%FRVCAISOIVF T, O-R3IF(>T (&
BiEREBEHIR) ([CLAEMRFEEREORIEEMZ/\1OY NEEELLU TIREET 00,
® HUIANZTNIRBEEZESNEO 2T, PGRENOlivinell SOJ 35 LAZF T2 Z5EL TEH,

Excess Supply PilotDiiE

. FHEER  ~205[ (8am-4pmOMEIT. IS -4 —-HEHIGEIR)
H4eptng . FEHIR : ~4508 (4pm-9pmORET. 7IVT -5 —-NERIGEIR)

i

)0y NBLOt, BELIRIHER
=R Pa); - HIEEAN
SRESs . 30KWLLE (PUUS—3a>6E]) WEANCEE EEEEROSINEEE

RV —-R - BEERK

Re254%  HEBEAE10-in-10 (FEEEHEDH)

P X REEREIF0 FHDRA- 251 YL TERDBN TN
O OPI | s 205/ kW- B

BB ORD. DOREBASAEEE BIIED) .

;-—Efj/ﬂjHHFﬁ O %ﬁ@@(tﬁ_@(i%éb (iéﬁﬂggib\%ék&))
el o 2020£F128FTEE, ZOBICHIELOTIEEEZIRET,

e . Y —-EXEOEEFIBERE

) Olivineh—AR—>, (BIEH : 2021.3.12) . https://olivineinc.com/services/our-work/xsp/ &D=ZHSFERK
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o BIHEBEDIBEIOBHSRVES. VY—RHU THREEM (TSI IHREHIROEMOEER.

® B8am-4pmOfET. CAISODEMEE (RIBMHI&) MO T ORI, FLBIRICLSDCAISOTYTADRGURMNTFE
IRHANY-R(AETHiHENs (R1THES) -

o ZNVY-ANIEEPE=(FIRIRIFLMH,

Excess Supply PilotDA A==

180

160

140
Increase Availability
Decrease Availibility
Dispatch

mmmm Increase Delivery

— EyEnt

— 35 2N E

w— Decrease Delivery

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Hours

HiFT) Excess Supply DR Pilot 2019 Summary Report. Olivine. (BIEH : 2021.3.12) . http://olivineinc.com/wp-content/uploads/2020/04/2019-XSP-

—— o

Summary-Report-Redacted.pdf (C=ZHRHCTHRFE - IR HEET,
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® KEFVUIFHMNDESIEEEAPS(Arizona Public service)Tld. HIENTIB CRATAIT T IAANREITZH(ZI T, &

BRICHUTCEBHNERAZ{EIIESE L I Reverse Demand Response® 04 5 1%20176E(CIRZEEL. 20184E(CSEEE,
o [FJOJ3LHELTHNIFIOEIOFEZEDSYIN—TDAL—ALZEHH TS,

Reverse Demand ResponseDHIE

XPRFEBER

FIELINDFTEZR

o FATATTFARDFRERFICEVWTARY MRTEL. BERICHUTIBRT
HINNEARBIRTCIEIRVER | ORIEZ{EITIESEFIE

o BIA-H-(CLBETA

o _FIFDROFEMICLZEBINRA T T14IFERELRVN, BERILES
REPOTHRERDEHNSEIEOIEN BIEE

w&IEEE «  30kW

. . HIN-H-DOBBER. EEREDBIEICHRI(ITERIZAPSTEIE
i . 2018FMNOEIBZAEF205 RILLAET S

HiPf1) Demand Side Management Implementation Plan for 2018, Arizona Public Service Company. (BI&H : 2021.3.12) .
https://images.edocket.azcc.gov/docketpdf/0000182484.pdf KD=ZHSFH/ERK
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FHRICHITRIRTEY - RICLBFEREEIRDSEH| (Sonnen / Social Energy)

® SURICBVWTRENY-RICIH>T—IRAEHZMHLEUILEFIELTSonnen, Social Energyh&EF513.,
o {5, MEEBECLDIEIOILERFL BN IR E IR MENRBELRDE SR AN - X TIORDIAHZRIIEE

BONERIAR LB REMENRIZEN TLS,
Sonnen () OHDIEHENRE

® SonnenlFEBEMA—H—THD. HEMSORFELF#}
(/j-éo

® [E#(F2018F(CTennetth SxRERDEEIIZE
2V hI=ITTF7IVF - N EBEZBAVE— XA
HORHEHEHESNTVD L,

® 2020F7RHIRIET—IRARHDIRENZRHSNTL
DEEE(L294HD. Sonnen(FZDI5M141*2,

® Sonnen(Z2020F9A NS RAMVERDVPPARF
Next Kraftwerke(NKW)&RaZEd 32 AERUTH
D, 7HU5 - NI BREEMOBEENKWOBE =TI
9%, SEMOFIEIESonnenh T\, BTG
NDENNETSOLDIFEFHE(EINKWHITIBDEEN
%*3,

HAT)

*1 : Sonnenfh—AR—2, (BIEH : 2021.3.11) . https://sonnen.de/haushalte-
ersetzen-kraftwerke-groesste-virtuelle-batterie-fuer-das-stromnetz-der-
zukunft/

*2 : regelleistung.net “Praqualifizierte Anbieter je Regelenergieart”

*3: Sonnenh—AR—>, (BHEH : 2021.3.11) . https://sonnen.de/presse/sonnen-
und-next-kraftwerke-kooperieren-bei-lieferung-von-primaerregelleistung/

Social Energy () OEDiHAEIE

® Social EnergyldEFEMOEERT-EX (ER
=, EBHEGE]) ZiRMEI/NEEIEEE TH.
Bt —-E2ZE L (B IXFADSRALEERD
70%HIAZzBiELTVS" L,
® Social Energyld. 2020494 (CNational Grid
ESOLEINTHISHTREVY—-AZEBUTAZ LD
FFR (—REHEEN) ZLWEHE 2.
® [EDHIEHIS5,500L EOXKIZ ECFHEE. ZE
HD5580%ZHIHEIL. 4 MWDUY — 724t H"2.3,
o AREGHDZEIRICHIDLU T DFREN G OfEEN D3,
v BEREOSBECHEREHTRY RO, REM(CEE
5. S0, #aRYRETHMIEHNEICIR MERIHE.
v REDAA—RYNOKRICE DT —TEEEDARL—>3> E
DiRrE,
v NyFU-0REBIRC{RDERE,
P
*1 : Social Energyih—AR—-2, (BIEH : 2021.3.11) . https://www.social.energy/
*2 : Social Energy/hi—AR—>. (BEH : 2021.3.11) .
https://socialenergy.zendesk.com/hc/en-gb/articles/360016870179-Social-
Energy-wins-first-ever-fully-domestic-FFR-contract
*3: Social Energy/i—AR—>. (BEH : 2021.3.11) .

https://socialenergy.zendesk.com/hc/en-gb/articles/360016828480-The-
enormous-potential-of-domestic-batteries-for-FFR



https://sonnen.de/haushalte-ersetzen-kraftwerke-groesste-virtuelle-batterie-fuer-das-stromnetz-der-zukunft/
https://sonnen.de/presse/sonnen-und-next-kraftwerke-kooperieren-bei-lieferung-von-primaerregelleistung/
https://www.social.energy/
https://socialenergy.zendesk.com/hc/en-gb/articles/360016870179-Social-Energy-wins-first-ever-fully-domestic-FFR-contract
https://socialenergy.zendesk.com/hc/en-gb/articles/360016828480-The-enormous-potential-of-domestic-batteries-for-FFR
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o RIMLEHUEETIR7IVT -2 a2 FHIE _LRTRETHD. RO RIADHD1—RT —ZADFE I DRE TEFERNEA
TL\D,

o ENNEDRECHBNTE, TSOMITY—ERDILAPYY - RFZEEOHDTVRE, BEERROD)\— RUFFEROTHD., BRRD
ERALKICIRERDNE RSN S,

| «BIREDFAFNTVWBRESRAETIL>»

o ZHEETEIDNOMIFDOILFILUFT(EEIICHBITBREYY - RERNEA . REALBEL/NKSALPT ., {75, Iv(
| YTIRIBROTIBHBIEREIN TESITZ RNEATVRV, BECEURHEIZBEEI1DDRI B, .
® THEEICTSOMIFTOERS|[EAREERLTHEST . FF(CHaRsiEDEMIA M IN—=RILEROTNE,

E«HFWJ%E» |
e DREHIOYETRIREE LRHESNTHED., HFREHAERIEERL. BEFHR7IVT -3V (CEDHSZHIENRR |
B3, |
e HWETOILFILUT(EBIOBNE. 79U — NUEELAIL TODNODT — AR E T THE N,

0 ILAIPUFERSEITIRONY —RBELHERBITHS.

| < BIRICHIT DIREE |
& TSOMHY—EZDIL—IVETEE THIALL TABRRBRICEAILEN TS, WRRBIX NEORERRNLEND. |
o HEENODNOMIILFILUTAREDIL —ILETU7ETH—SNZES T, SEOH—LIEEN TV, -
@ Y- RERIINMEESRI THAIENTIIT — - DFERIEROTHD, BRIBEF COMBEBELEN TS,
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«SE>» FHIE(CBITAMMOIREFEETR IS -3 86 <RKENHF1—tvyi >

® KET(IILEEBINZFULEL T, [Bring Your Own Battery (£/zldDevice) | FHEINZEHED T, g TIREEE
WOFTIVG -2 3> % TIBHHEIE,

® IHFI1—twYINIT(ENational Gridh 1—FT4VF1EEEZ LU TConnected SolutionséEWWOH—EZDH T, (KEZBEMIC
REINEBIREDEERRZESDHTE-IHYNIERA.

IHF1—tvycHlFBConnected SolutionsDiffE

1212747 225 RIL/KW (1HA&ED) 50 RIL/KW (18Ad1D)
FENOIEX 30~60[d] 5~15[d]

FE B AFHA 6H~9A (F&2K5~7Ks) 128~38 (F#&285~7k)
S is ] 2~ 305/

HIAE T - FEE-YBF(CNational Grid Sl RZXE > TEE M ZEIEFIHL TREIES (FEFAIDIRIEEAE)

s BEMNEAOTIL-I-O0EEMI AT LAEE AT 3L (Pika Energy, SolarEdge, Sonnen, Sunrun, Tesla)

« National GridDY—EX7hHU> FMeBU. BEXREEBICIRIVF—ZET7> RCZIHANVEITSTE

WEPRIAH DB E2 EFRUILE VB S (EIRENZBAONIRNTEIRER THIENNE

X BIREROEBN TRMEGEEIEERANDEZRRICLIERDH DI EE

« ISO-NEDDRIOJ 3 LLDEFSHNEAT]

- PVEIFOH#BNETO) S ATHSZSMART(Solar Massachusetts Renewable Target) DN EIAE
% SMARTTI(IPVICHERU. PVISTREINZEEMICHL TH B XISUfEBIENZiaan 3

=3 o A2EIT(IODOVTIE BERNEIBIUS I D 5EN. BEEMOEAERZZ|DSIKKNDDICEIS| ZORMIBEDREICTIRE, 1
ST —A—E OB TEDIRVDOFAZE N AT BE

o BAINA T4 TE TS ERBRD

HFT) Program Materials for ConnectedSolutions for Small Scale Batteries. National Grid (k) . (B%H : 2021.3.11) .

https://www.nationalgridus.com/media/pdfs/resi-ways-to-save/ri-program-materials-for -connectedsolutions-for-small-scale-batteries-
v16.pdf

SNEMF

76


https://www.nationalgridus.com/media/pdfs/resi-ways-to-save/ri-program-materials-for_-connectedsolutions-for-small-scale-batteries-v16.pdf

«SE>» FNEICHBIFDMOIREFR7IVT -3 56 <FMAGL>

o MNOMEIRINF-FREETHIAGLINTENAZ1-D—IREVTVPPY —ERZiZ .,
® [FEY—-ERDPTAGLEFMBEEX THRERICHESNEBMOFMEH EHZITIENTIEETHD. TOBRCEE M

BRIRADEEERZITICEHIEIRRICANTWVS,
SINAGLICBIFBVPPH —EZ DT E

« U—EXAKKFIC100RLD3ZHAL

- FERB180RLOMHAEEREIEDZIAVFIEZE
Fapo]EL . fFRI30@ET
FHEhiFHA « IEBERL

STOTSAE

LHSRIA(ICEBAEE AL

P « AGLLDFEE., ME. SOCOHERFELOIIERZMROBEMCT I (RFEADEEFREE])
‘ - RESNTVBRESOCIHREIFIBLICHIEHTS
- BEDEBMIATLZANDIE
v" LG Chem RESU + SolarEdge inverter with HD-Wave technology
v LG Chem RESU + SolarEdge StorEdge inverter
v' Tesla Powerwall 2

St « AGLO/NEEHREEETHIL

o WRIVFZFZ1-HIRII=IZIM. D4=2X52 R BBA=ZRSUZM . EFRIT7H
o KBAFREERHZLTWVBIL

o A2A-RYNRIEDIEE

« BOVPPH—-ERICESHNLTLRWNCE

e o KY—EZSHNFPEAGLICE D AR EFEEOFITE BT ll(EZ480]

HPT) AGL Virtual Power Plant Services Agreement. AGL. (BI&H : 2021.3.11) . https://www.agl.com.au/-
/media/aglmedia/documents/batteries/agl-virtual-power-plant-byob-terms-conditions-april-
2020.pdf?la=en&hash=FEB76C5C96EA31E5FD682B2DB8D933ED
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«ZE» FEINECHIT RO T8 —23> 5/ <KECAISO>

® CAISOMR, /NFARVY —ZDEERR 77 )5 — 23U (CL B EMIS Y 7> 2 S-S A %7555 E%DERP (Distributed
Energy Resource Provider) EUTHIE _EFRHTULS,

o EEHOEBHEENDERPEUTCAISOICETRENTULAN, EE|EREIAFHEIN TR,
o IRK BH—UY-ZHBEHIRCEFRONTT TEE - UM LI TORLX,

X HAT) Stem#tdX> M—/){—, CAISO. (BEH : 2021/3/11).
http://www.caiso.com/InitiativeDocuments/StemComments-EnergyStorage-DistributedEnergyResourcesPhase4-IssuePaper.pdf

CAISOIU7DDERPHIEDHIZE

|44 = IEEFROFHENE [kW] < -
Jy—2 , AFJAE IS BAE LS E‘%];?g X DRPASHITAE A,

— -
— -

REHR  op OEUﬂiiﬁ(lOOkWLlJ:) R—ZASAIEEE RIS [ kWh]
Jy—2 ® 7>35Y—mt5(500kWIL L) EOES
0 [kw]
FEdlE [ kwh ]
N o Hfig, 723 3U—mitRtb(c e S e e
ffﬂ;‘: DERP 500kWL/U: (E—PNode_tT7 SEEU’EEE”'“E@E*H DERP T ST Remasit
5 — NTBHEHD)

A J

WEROSHAME [kw]

BRACHHIRBE/REE

=-—-—- A-R54Y (RDEEREE)
HiFT) PDR-DERP-NGR Summary Comparison Matrix, CAISO. (B&H : 2021.3.11)

; > ; = N HFT) 5812 ERABIRETS [ERI4NEER 7T -3 (o0
http://www.caiso.com/Documents/ParticipationComparison-ProxyDemand-DistributedEnergy- Tl BEIRLE—F. (M58 : 2021.3.11) .
Storage.pdf KD=ZEHBFAVERK y

https://www.meti.go.jp/shingikai/energy environ
ment/energy resource/pdf/011 04 00.pdf (=%
WIRCTER - B2FEDIE
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http://www.caiso.com/Documents/ParticipationComparison-ProxyDemand-DistributedEnergy-Storage.pdf
http://www.caiso.com/InitiativeDocuments/StemComments-EnergyStorage-DistributedEnergyResourcesPhase4-IssuePaper.pdf
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Flexitricity (=EF) OHWiHM
® FlexitricityFREDFERVPPIZIVS 45— LT, ZARRUY—-R% 75— N T, B4 BRI1-RT—XADENEE | ZHEH

anhE3RTVPPZEN.,
® 5S00MWIAEDYY—-R%Z7JUS R0, 24K5fE1365 BAHI THIHMEEEDILERDNRI A M1T,

Flexitricity®ja

BFRA
20044

20084
20124
20144
20164

20184

20194

20204

HPR) Flexitricity o T I .

AT

STORMDELS|ZZEHEL. REFIODDRIIVT—5—-ER3D

Triad management®OY —EXZFAIAL. 100%DiER % 5L ik
Frequency ResponselcXithits

BEMGZOEZNAENREYOT IV —9-E18%
AAADIRINF—FEEAIPIqDETICAS

R AOFEEORRIE (I IETSLIFDR (Footroom/Demand Turn up) (LIS 2T AERETHIH THIFE

IxRIF—GE (\THEESE) OERZES
BTMDUY—X(CLBHDBalancing Mechanism®EY5 |z 3£l

EVIEEZRI(CLDTARN\YF ZHH TESE
ARUEE B E)Y—R(THNZD

Balancing Mechanism Wider Access®ERD#EA%5Z(7. Virtual Lead Party (JRYZR7HUT—45—) LT

Balancing Mechanism®ER5 |z #]s TN

v R[ET(EBalancing Mechanism Wider AccessDEWDFEMH LD, REBHEE. /\GEEESE ETOVY-XERA) £
TR JIZRT7V5 —4H—EBalancing mechanismAOSHIN e gEE oz

FUNEAXIROEBE MY A N T Thurcroft (50MW) DOUEREBELDIZHICGresham HouselEisk

(BEH : 2020.8.26) . https://www.flexitricity.com/more/our-story/ & D =ZH3FVER
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Flexitricity (=EF) OHWiHM

® Flexitricity[dDERD 7TV —>3>%i1BU T, REINOZHERRES|AZ1— (W EUILY —EX %R #,

o HARILORECIHUTSHE T HAZ1—DHEEEMREEN. ZNICEDHIHEIEFlexitricity DHLRTHB IS VISR E
UCTHBZATLTIRENS.

FlexitricityDER5|XZ1—
Frequency Response < FEMIQOEIREHEIHIOSE(CXTIDIAZ1—(CESHE

o F—MNMO-XBOEREDRNDICLIEMGARAZ1-(CEH
HYIREBEEFTL(INFTBEBOHNSINTEN, 20195128 £HBalancing Mechanism Wider
AccessDERDFEACED, HIZZRD7H U5 —45— (Virtual Lead Party) HZiE0]4EE

Balancing Mechanism

IRILF—EE| - BIE/ZSEHMBEFCHIFZHENES|Z)Y - ZAFECEDE TRERI(Z> ) TEM
« BARO=XFEEEHICHHZEIBSTOR (Short-Term Operating Reserve) OXZ1—(CEE|
STOR v ERICEIRFRI200 AR (e R24073)
v ke R 2B R
BEmiz - REOFEMIHCESHE
o E-IFEHYNCLIDXERGHANE (TNUOS) ZKR
et FETE ST ~ °__ £t £\ B A 55 °__ 7 e Sa)=:=] bl N SN T
Tiiad Management v REDFEREF. 11~2HOE-IERT (300EAMAIVOFEL—I3IVOF) OFRZESHUT, X8

XFAANE (TNUS) HhERESNS.
v E-JBSIR(CETETHIR. FERBRIENMISET. TNUoSOEBZERHEIEE.

DNO/DSO Services « Piclo Flex& TRHINZ0—- 1) RFCEMHESROEE| (CSiE

X BAOFREBEORBIEBCHTZ LEIFDREVT. BZE(CIFFootroom/Demand Turn up®AZ1—(CEEDFEFNTULVEN, 2019FLUBRDAESE
f&h'National Gridh5 SN THST | H—EAFZEDR T ICEDFHENRENTLRVNEEZSNS

HHPT) Flexitricity oz 7Y . (BEH : 2020.8.26) . https://www.flexitricity.com/services/ &k D =ZEHAVER
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Flexitricity (RE) OHW#HA —DERDEREH—

® Flexitricity T(d. CHPZHRLEUCBERANY - EMLDD. BB, BRFESE. FEFxE (FRIBES) (D
WCTEDERDYFIA> MM,

® HARIULIERDOAZ1-=HIED B REERZE.
Flexitricity DERDFEAHZEH (1/2)

A= Anesco Gateshead Council Glen Avon Growers Norish Cold Storage The University of
Edinburgh
Btz 218 AL/ & TR B=- R SRS BETRME (k)
TAAON (/Jm:n:)
3-0v—

= 1)—.
t557 ALTA— kS p— Boynyk T el VL

7ty bhoiEsE LiB CHP CHP BB CHP
IrILF-E5] . .
. ) IRIF—HE5| IRILF—HE5| STOR
SHNAZ1— Ealeming [ Eehenim Balancing Mechanism  Balancing Mechanism WS;ORE. BEmi
Frequency Response Py i SETiE BETH Triad Management
Triad Management
UNZS = _ X 508 ROR/&E 19,000 RO R/EE 71,000 RO R/EE
(2012-20204%=48) (2008FUBFDF1) (20155 UBFDF1)
4 MW 5 MW
195 MW (BREEETEMW)  (BHEEEFE3MW) 0-9MW >73 MW
. == EE!I \‘E‘ = :;A
.+ AnescoldHERA  + 2018%(CBTMOY Ejﬁg%‘ﬁ%’fg%g
OEBT A0/ Y—ZHEE D . BECIISTOREENE ﬂ}% i . PVOEAIEEEIES
D1>D Balancing LTLERN . ERRECEE Y HE}%E’\J(‘(fﬁE‘%*‘mU )
- Larport Farmn& Mechanism(CSEL Balancing Ao i
- R . A ROWESICEERZITS V—2ADE A EAhA
BthEI>>/I\5h5 TR DEROFE MechanismI(ct]DE ¢ Z = <
Gt e - . BEISH#ENT 3/ Z1-AOBEERE
0. BRiECIE R Il FEEEZRDEABIRET kQuickturn(CZn

HFr) Flexitricityo T Y- . (BEEH : 2020.8.26) . https://www.flexitricity.com/resources/case-studies/ kD =Z#FHER
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Flexitricity (RE) OHW#HA —DERDEREH—

Flexitricity DERDFEAHZEH (2/2)

—— Aberdeen Heat &
B
R Power

b—ER-FiE

- Bath
b xil

HutsBERS - CHPY —EX
RFOIFEFEUAR

FINTA—> JA=2

72y bOFER CHP T1—UIBEZRFE
STOR
SIAZ1— BEM% B85

Triad Management

28,560 ~76,500 on 1o
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B LI (800 kW 24%/(EF)

. JRBRICHBIFBIRIL
F—etrF1UT(E
HICRESLIRTH
[CERZ =

« FERSCMBY-ERD
EAREIRET

HFR) Flexitricity 9 T 51 .

Royal United Hospital

Rainbow Growers

EER

CRE)
Tk
CHP

STOR
RIS

30,000 RYR/&F MU E
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s S5.4AMWOEEHE5(E
74 RUTIREEICHD
Iz&h. €55%ER

« S%&Balancing
MechanismA\DOSE|
EIEESS )

Thameswey

KX 5=CHP
AT—23>

IV F-2X
CHP

STOR
BRI

128,000 R> R/ B E

(201 1 LARETET)
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2HEDCHPARI> > >
2 NTOFENRV
BRICEF

RENDDNO
(Western Power
Distribution)®>'00
17 KMFALCONICES
L. DRZ#EM. &
EE-JOHIRICED
BCERMNADIREND
HICHS

(BIEE8 : 2020.8.26) . https://www.flexitricity.com/resources/case-studies/ & D =ZHAMFVERK
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REOVirtual Lead Party#lE(CDWT (1/2)

HE T, BTNV —RCEBBNIRTAADILF YT DIREERIET BN, SRR T ——DEEE

UTC. Virtual Lead Party(VLP)ATEEENTL\D,
2019512 BB, VLPIFREDINT> S 2 ANZX LOTHBICSET B E%BHSNTHD. 20205 (CFlexitricity HNEE
O T THISHTEE | ZEMU,
B ChETIGE. REBLEEOHNISHIE
<VLPO#E#E>

® TERRE:Wider AccessOERDFHAFMEITIZHT. DEIIRINF—NY—RZRARHELTHRE I BEZ{R I "N

IRU. EOFRTHIRES| EAREVTVLPZRRTE I diEamER .

v' TERRE : BRI AR THRET SN DA D OEZRERhECEFEWE (Trans European Replacement Reserves
Exchange)

v Wider Access : HEH(CBVWTNSDS I XN X LOTHIBSINE O OZL TR DIRET

o HiE)—)IRsTZESHZH T, HECHFBBalancing and Settlement Code(BSC). Grid Code. Connection

and Use of System CodeZFDEERIRANDFTEVLPOIF VEFRTE o

® VLP(CLBEE|CaeHEEENTER2020FE 128 (CVLPOINT S I A hZ X INOSEHIER(CERHSN D,

— N N N

® 2020£F(cVPPYJ)J—45—TodFlexitricityh', BEMY -2z FWTVLPEED T THISH TN ST ANZX LD

HY5I(CE&0.

HFf) Introduction to Virtual Lead Parties. Elexon/ National Grid ESO. (EIEH : 2020.9.3) .

https://www.nationalgrideso.com/document/136281/download
Virtual Lead Party (VLP) - entering the market . ELEXON. (B&H : 2020.9.3) . https://www.elexon.co.uk/guidance-

note/virtual-lead-party-vlp-entering-the-market/ &h=Z#SFH/ERK
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REOVirtual Lead Party$IE(CDWT (2/2)

® VLPOEI&ZISD(CHIZOTIE. National Grid ESOLELEXONDRFS(CHUTVLPEL THEFREEFRZHU (ERZZ T L
B, HIEIGRYY - A THBSecondary Balancing Mechanism UnitzEi#g I3 ENE,

o HBHEOSNXZ1- DA THRGRHABEZFCFZIBEZEDRVEVINFENGDS—T5 T, HIENTIHCESE TERVRE, IR
(FERSIDL—RT— AN RESN TVBEWVSIZREN HD,

<VLPO456>

SRS

® National Grid ESO, ELEXONOX A (CVLPEL TOEFKHEZH U (EEZXIT3.

o HIfEIISRUY—X(ENational Grid ESO, ELEXON®DA 5(CSecondary Balancing Mechanism Unit(SBMU)&L
TERI D,

INGFIVF —H—L DL

® VLPEUY-XHHEABEDHZITIEARTHD. NS TTIN—TDA NSRS R UTehD T, UY—ZHIHIC
JOTELUSIFEEROTENEEEBEDN I NIFEEZRFR,

v VLPOFIHOFEREV TINEEEETEUDINIFELEXON(CTHEE
v VLPERFERECHUTEGRARER. v I—IFIBA&ERZISHE(LRL
v BBEOSINI 2N\ I AN X LADIESHRIEZECOVWTIFA NGO ZREREZIAD

® VLP(FIR4RBalancing MechanismZ/z(ETERRE(CH(FBReplacement ReserveAOSEN T —AT—AEENTL)
3. HIENTSCESETER, (D7 >> 35— —-EXZFOEDIRWNEERRIRL)

HFf) Introduction to Virtual Lead Parties. Elexon/ National Grid ESO. (EIEH : 2020.9.3) .
https://www.nationalgrideso.com/document/136281/download
Virtual Lead Party (VLP) - entering the market . ELEXON. (B&H : 2020.9.3) . https://www.elexon.co.uk/guidance-

note/virtual-lead-party-vlp-entering-the-market/ &h=Z#SFH/ERK
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REDOFirm Frequency ResponsellHF275V5 —3> O

® ZR[EDFirm Frequency Response(FFR) Tld. ALXIRELVTEFKI SV - (Aggregated Facility) DHRAAOEFIHFIC
DVTL—ILPRESN TS,

® AMAMZILD—TEEARIRTICEREEZITL). National GridDFFR] &332 T ZERICHIFIBUY - RZIBIIT BN
BJRELH5N B,

. <Framework Agreementicé\f3e#=E8> 00
Aggregated FacilityOEXRNBREXS

o FEHHIGE(IFFROBMEZBIEEE T BIz(C. FFR Unith'sakdAggregated Facilityz#&m%k 9%, Aggregated
. FacilitylC[ZBEEFFR Unith'ZIDY TEEEBE EIN 2.

@ FEEHMHIAE ENational GridhFESd 3154, Aggregated FacilitylCH/z/2FFR UnitaEELEIN TE3.,
o FAEHMIEAEL. SHADFFR Unitz BalICERRT STENATEE.

' Aggregated FacilityA@FFR Unit®i&hl, BRESOEZS

® FFRZITFLENITZIHE(E. FREDEHGFIRINICEKREIEZELEHD £ TNational Grid(CI2HU. National GridlcL?
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H A7) Central Hudson Distributed System Implementation Plan. Central Hudson. (B&H : 2021.1.27) .
https://jointutilitiesofny.org/sites/default/files/CH%202020%20DSIP.pdf [C=Z#MHICTHEARESBSINE
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KENY : National GriddDSIPZ4

® K[ENational GridT(&. DSIPICEWVWT10EFLF TODERFHIZE L TL\D, DERELTIE. BI A, PV, EV. DR, &BE)

ZERUTHD. INSHENRFOERICS A2 EZ DL TS,

National GridD>XFALRIDOEDE - & T

SUMMER PEAK FORECAST (50/50)
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* ther step changes seen in the DER bars and reconstitubed lines are due to the changing hour of the peak
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HiFfr) Distributed System Implementation Plan Update of Niagara Mohawk Power Corporation d/b/a National Grid.
2021.1.27) . https://jointutilitiesofny.org/sites/default/files/NG 2020 DSIP.pdf (C=ZFHCTHASESI D NNE
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KENY : National GriddDSIPZ4

® K[ENational GridTld. AT AT —HR—=H) _EICT1—5 - LRI TOSELNDS, 76080 ER FRlIZ AL TS, N
(IDERFRIDFEZSATZEDEROTS,

National GridD> X7 AT —AR=FIUHEFZT1—F-DIER

National Grid New York System Data Portal Astorymap 1 W & \esri
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Peak Amps 2019 107.33 > . ) U 2000
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Load Forecast [kW]
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HiF) Distributed System Implementation Plan Update of Niagara Mohawk Power Corporation d/b/a National Grid. National Grid. (E&H
2021.1.27) . https://jointutilitiesofny.org/sites/default/files/NG 2020 DSIP.pdf (C=ZHEFHCTEAASEII D INE
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KENY : Demand Response Program(cBl33DROESHNE

® NYISODDemand Response ProgramAMD20205EMDRENNE (& 1,200MWEEE .
® FERIEBESNTUVSSIEICDOWTIEAREA,

Demand Response ProgramA\ODRSHNEHFE
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2500 +
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~
"
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HAT) NYISO 2020 Annual Report on Demand Response Programs. NYISO. (BEH : 2021.1.27) .

https://www.nyiso.com/documents/20142/18508130/NYISO-2020-Annual-Report-on-Demand-Response-Programs-FINAL.pdf/820330e8-d51f-9315-
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KECA : EBHARHCIBIRIRINF-SFUAREDE =
® HUIJANZFVTIF20145E8HI(CAB327 (PU Code 769) (CEDE, $IRARDEREAILAEITOINKEZEBHIE (IOU)

(FIFFEDDERE A ETiEH (Distribution Resources Plan (DRP) ) OSFEENEIZFIHNTULS,
0 FTNEHUEIFE AIXR OEEER (PV. EVE) . DRIOOVWTENZENSE10FER OB A FRZITINEN DD,

AUTANZFPICBIFBIRINE—BEED RTA )\~

Assembly Bill 327 (AB 327) Senate Bill 350 (SB 350)

« Distribution Resources Plan (DRP) * 50% RPS by 2030

* Net Energy Metering Successor Tariff * 50% increase in building EE by 2030
» Residential Rates Reform * Integrated Resource Planning

+ Transportation Electrification
+ Governor’s strong support

California’s Energy Policy
primarily driven by
decarbonization

Technology-promoting policies = Disadvantaged Communities
+ Integrated Distributed Energy Resource » Expand opportunities for low-income,

(IDER) proceeding environmental justice and other
« 1,325 MW Energy Storage mandate underserved segments to access clean
« Transportation Electrification (e.g. SCE’s energy resources

Charge Ready program)

HFr) Southern California Edison Distribution Resource Plan. Southern California Edison. (B&&H : 2021.1.27) .
https://sites.slac.stanford.edu/vader/sites/vader.slac.stanford.edu/files/VADER TakeyesuErik SCE DRP.pdf [(=Z#HRMHICTIRIEERI NI
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*£[ECA : SCE®ODRPZ/

® SCETI(&, 2025 (CHIFBDEREAEZ3DDFUATHWVTWVS, CNSOEASZACEIRLANIVTEIDST, BEESATA

(5 Z257&8% ML TV,
SCEIV7ICHFPDEREBASFUA

SCEIV7ICH1732025FDDEREA S FUA

\— 2T 27.019MW 27,019 MW 27,019 MW N
ASY4=t-d  Baseload 019 019 019 BB AILIC
4,770 MW HNNHT

AP 1,636 MW 1,905 MW
BT 10536GWh  17031GWh 17,243 GWh
1265MW 2,087 MW 2,981 MW
6350GWh  8576GWh  13612GWh
2422GWh  3395GWh  3,395GWh
ZEM(EBEIBERLAL) 70MW  270MW 637 MW
ZEMOXELNIL) 310 MW 310 MW 731 MW

B Scenariol M Scenario2 M Scenario 3

Relative Capacity
between scenarios
Relative Energy
between scenarios
AAEE CHP EV

Solar PV Demand Response Storage (D&C) Storage (T)

DR
CHP
EV

AT Distribution Resources Plan. Southern California Edison. (BZH : 2021.1.27) .
https://www.cpuc.ca.gov/WorkArea/DownloadAsset.aspx?id=5155 [C=Z#HACTRAAREIIIE
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K[ECA : SCEWDemand Response Program(cHl3DROESHNE

® 202055HI(CBIFBSCEMDemand Response ProgramADDRENNE (EKI800MW,
® DRPICHIFB20255FDDREAE(E1,200~3,000MWEFHIZN TS,

202085A8(CHF3
Demand Response ProgramA\ODROEHIE

SCETIV7(CH133H2025FDDERE A > F)A

May
Ex Ante Ex Post
Service Estimated MW Estimated MW
Accounts 12 3

Supply-Side Demand Response Programs
Agricultural & Pumping Interruptible (API) 909 24.2 17.9
Base Interruptible Program (BIF) 15 Minute Option 53 178.2 140.0
Base Interruptible Program (BIF) 30 Minute Option 415 3835 413.3
Capacity Bidding Program (CBP) Day Ahead W 513 5.1 53
Capacity Bidding Program (CBF) Day Of 1 356 5.8 56
Smart Energy Program (SEP) 52,100 99 38.7
Summer Discount Plan Program (SDP) - Commercial 8,392 15.4 17.1
Summer Discount Plan Program (SDP) - Residential 205,315 47.2 151.9

Sub-Total 268,057 669.2 789.9
Load-Modifying Demand Response Programs
Critical Peak Pricing (CPP) 248 958 7.6 4.6
Optional Binding Mandatory Curtailment {OBMC) 10 16.1 15.2
Real Time Pricing (RTP) 113 0.4 1.1
Scheduled Load Reduction Program (SLRP) 1] 0.0 0.0

Sub-Total 249,081 24.1 20.8
Total All Programs 517,138 693.3 I 810.7

HAT) SCE WG2 Monthly Enhanced Report For May 2020. Southern California

Edison. (BEH : 2021.1.27) .

http://www3.sce.com/sscc/law/dis/dbattach5e.nsf/0/2DBCAA66FF2E941

68825858F0067570D/$FILE/R1309011%20SCE%20Monthly%20ILP%20

and%20DRP%20Report%20202005 Public.pdf ([ =Z#8HH THR1IZNNE
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Growth Type

27,019MW  27019MW 27,019 MW
Solar PV 1,636 MW 1,905 MW 4,770 MW
nameplate A
N 10536GWh  17031GWh 17,243 GWh
ENEN RN 1,265 MW 2,087 MW 2,981 MW
6350GWh  8576GWh  13,612GWh
2422GWh  3395GWh 3,395 GWh
270 MW 270 MW 637 MW
310 MW 310 MW 731 MW

HiPT) Distribution Resources Plan. Southern California Edison, (BZH :

2021.1.27) .

https://www.cpuc.ca.gov/WorkArea/DownloadAsset.aspx?id=5155 (=

ZHSRCTHRINEE
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https://www.cpuc.ca.gov/WorkArea/DownloadAsset.aspx?id=5155
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® =/MMDAEMO (Australian Energy Market Operator) (&, BiikZ=E D BULICAFTAFRS FUAREDH T, HMNEE
B TODERDEAZDRBELZITOTUVBIN, MRHEIEEOCE N S(ITEIZ RKDBLSBO— RV IIRESINTLRL,

AEMOI(CH I R RER - D EE(CEITE 5 DD FUA DEREAEDREL
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g X ngh DER % Step Change 4
[
(]
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[a]
DERuptake Energydemand VRE uptake DERuptake Energydemand VRE uptake
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5 ZEth
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HiAT) 2020 Inputs, Assumptions and Scenarios Report. Australian Energy Market Operator. (B&H : 2021.1.22) . https://aemo.com.au/-
/media/files/electricity/nem/planning and forecasting/inputs-assumptions-methodologies/2020/2020-forecasting-and-planning-inputs-assumptions-and-scenarios-report-

iasr.pdf?la=en (C=ZHRIHCTEARGEEFDINE
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SmR
=/MAEMONDEREAZEDIV) R R @

® SFUAREDEREVTSMEEPZFOIC, TV7BIDOPY, @1, BEZ AT, (Shallow Storage, Medium Storage,
Deep Storage®) DEAZERBUNEIEENTLS,

% Shallow Storage : VPPRB LU 2RFRHIZRFIZRDEEM
Medium Storage : 4BfEIZRIZEDEEM. 6,128FHZRDIZK
Deep Storage : 24, 48R DIZK

TU7RIODEREB A RiEL

REZ Information

(~)AEMO

Expansion of the New England REZ is optimally timed in Phase 3 (or earlier if the New England
REZ development is accelerated through NSW government policy). This REZ is supported by a Papua New
future ISP project, New England REZ network expansion, to connect the renewable generation to Guinea
the load centre.
PROJECTED GENERATION BUILT i B

Slow Change Central High DER Fast Change Step Change

Me
N
Australia
=
g
1,000
New England (N2)

TP <

HiFfr) Forecasting and planning interactive map. Australian Energy Market Operator. (B&H : 2021.1.22) .
https://www.aemo.com.au/aemo/apps/visualisations/map.html
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Vo — NI EFER

BEEPRIBIBATDONext Generation Energy Storage PrograméUT. Fv>AR50D
5,000 LOFEECHUTEEBMSATLAZE A, VPPEL TOMHE(EF3I6MW,

77— bOIXINF—=%1Simply Energy(d. 6BMWOEEREES AT LE 2MWOE
SEFItkEsZVPPEL TERT 2.

RF. BHRK 29— ~PyTOHEFELLT, EBUCERALTBEERT —JILOE
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ESiR

T4 N7 MEAFFE. 10,000805%EES AT AU, 4F 73 RILO#EENZ R,

Z1-9URVI- I ZMNEAFE. 40,0008 0OREAEFBRABEM(CIL. 5T RILOH
BN,

HPT) NEM Virtual Power Plant(VPP) Demonstrations Program. Australian Energy Market Operator. (B&H : 2021.1.22) .
https://www.aemo.com.au/-/media/Files/Electricity/NEM/DER/2018/NEM-VPP-Demonstrations-program.pdf KD =Z#2tHVERK
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A= NSU7MNODERO— Ry T DEIE

® FEA—XNIUTMTIIMBFINIRIIA—R%II5 LIS, DERERILAKCEIFO—RYyTEL T, FAEPHIER. ESx%
AHE COZRBEZEFRY TEEL WD,

® 2024 (CDERZARUE ST RAZHEISH DL ZBRLL TS,
A -ZSU7MNODERO— Ry T Dk

HiFT) Distributed Energy Resource Roadmap. Western Australia Government, (BI&H : 2021.1.22) . https://www.wa.gov.au/sites/default/files/2020-
04/DER Roadmap.pdf
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® 2024FFTOO-RIVIOHT, FEBRBRICEDIVWTHERDTI3> T30k

HIB. T8 R BERENERIN TS,

® 2024FFTODRBEIZBENY-ADERICEALT, BA—-ARSUTMDTDSOTHSWestern PowerhstHEBIZSRIE
DERDTEENREAZ(FHE

O0—KRYYIA (Action 5b) TEEELTL\BH.

*

RIESNTHD, 77232 DEARFPERZR

ERESS)

ZEELTBITFBNTULRL,

A —ZMS7MODERO—RRYI(CHIIDEEmRETI23>T 5> (DERBSEESD —ERRA%)

o 79 O-RYlC | TEVER
¥ @ -—-
DY, S o
= =0 5a TIEREY Western Power 2020108 FTIC. FaRiisidPowerBanks*1#%&
Technology Tariffs and DER Customer Protection AN =2 8L REFHIFTIFMT B,
Integration Investment Signals Participation and Engagement S Sithisg, 4:17:/9‘/\‘_”/\ ASZR0O— Il//j”/“Ja\
e————— e ————@ AT =Y~ LA K=XU7, K- I\’J'*T{ IR,
Inverter Tariff Pilots Network bo—097, ORI —
Standards Investment Process .
‘ ‘ 5b TIEE Western Power 2020108 #TIC. SWIS (South West ‘ =
Distribution DER for Tenants DER Orchestration New Business AR=2 Interconnected SyStem) 0)¥ﬁb(’\DERiﬁFﬁ:_X_;&
Battery Storage Pilot Models RITT LOBDEBIRN —SH—-E2A% B A I BHDET
B (20214F-2024%) %ZREI .
i) REF e Ei it N Eﬁ;’é’g";iiem 6 3R EPWA (FaA—2  2020F128FTIC. HEERN—SOBEYLGEE B
ARL—2 RSUZM - TRV EBSPRBFOMDRDHZIRET I B,
Power System F—BUERT)
Operations
7 TIEREY EPWA 20205128 % TIC. Western PowerSEIERINGREE =
Distribution A= Western Power 3O F T, DEELAN —SOMERADERSBEIERIR
et Uy NEIURNTERLSISHRENZBUET D,
Planning for 8 TEE Western Power 2021 128FTIC, KATRRIZEHL T DEEEE  H
SISl A= MIEROEMZAECT 3.

%1 PowerBanks : PViREOENEERB TEEBME2HEEISZIXTL (https://www.westernpower.com.au/fags/community-batteries/powerbanks/,

M&EH : 2021.1.25)

i) Distributed Energy Resource Roadmap. Western Australia Government. (BE&H : 2021.1.22) .

04/DER Roadmap.pdf &D=Z#EHERK
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SmR
A —ZSU7MODERO—- RYYIICHITBDEREAEN REL

o FHA—XRSUTIMCHEIFZDEREAEDRBLEL T, B FOBANINNZIEER CFREREASEHETL TV,

PVEEDFIREEL SEMSEORERRE

HiPf) Distributed Energy Resource Roadmap. Western Australia Government, (BI&H : 2021.1.22) . https://www.wa.gov.au/sites/default/files/2020-
04/DER Roadmap.pdf
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o TIRIF—ZDHIHAN B> RZEIELFREINBIRINF -2 AT LAOHINEEZ REDHD,
® ZTNICMIFTHERTIZIZTF#EIBIIN EINEDORHOLN—- NEZRAE.

INF—-DON\NV1—-FI—-2DZEAL

Wind farm

‘ So Battery storage * T
Solar farm
i Ba i s Y
x Connected living Community Electric Wind farm
e ’ Vehidle Scheme Power ‘
N [P s
, ﬁ ’ , T - . . T ﬁ E SU‘E" [a[m - T
-.‘\
¢ 't 1 ® , il Py By i '1"T
- Small number of large generators connected - One-way power flows
on the transmission network o - Large number of generators connected on the 2 Inclu5|0n of renewables (such as, solar PV, wind turbines
* L et TS Sl A distribution network, including behind-the-meter and biomass) and grid scale battery storage
- (Coal-fired and gas power stations
- Two-way power flows - Proactive and active customer engagement

HFT) UK Power Networks. Flexibility Roadmap (BIEH : 2021.3.26) https://innovation.ukpowernetworks.co.uk/wp-
content/uploads/2019/07/futuresmart-flexibility-roadmap.pdf
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0 SURZEENIRICEIITBIRODEAILANMER. HETEILEER.
B [PROUELEFRZ2°CERBIHIZAC(E. KIFH/EADZFOICEIREILERS WU LZ2HIETwmE
B [EF(C, EVick— MR TEOFRIEAREEL CEILERH LE50%2BI59

FROBITENLLR - BIEDOREL RO EREKRIEL

Indicator Historical progress  Where we are heading Where we need to be
2015-2018/2019 (+ PES/2030 and 2050) (e TES/2030 and 2050) v PV-WTOB= j_-)\j([l]Ea (&0
/ Renewable 26 = PV c 5 14 - 6,044 GW
— . ‘ ‘ %
\ share in - 38 hhe; 5]'99 o .
= — electricity 23% 26% - WT : 384 — 8 5 19 GW
generation (%) 2015 2018 2030 2050 2030 2050
/ 70w Jm
v KRDER (Bl/AKR/RKAAR) ([ER
Electrification
»
share of - - 242 30% 29%\ 499
final energy 19+ 20%% o
(%) 2015 2017 2030 2050 2030 2050 20000 Others (incl. marine)
[ @ Geothermal
Technologies 17500 Wind (onshere and offshore)
15000 Solar PV
Electric cars 1.2min 7.9min 269min 627 min 379 min 1109min 12500 csp
(min units) Lt 10000 @ Hydro (excl. pumped)
:::: Bioenergy
- . . . iy iy iy 7500 514 384
L} . Py, S S s G iy Matural gas
a & 2015 2019 2030 2050 2030 2050 5000 I ® Nuclear
2500 I ® Coal
Heat pumps 20min ~ 38min 63 min 119 min 155 min 334 min - I ®oi
(min units) é 0 e—
2017 2050
- [« - [+ Transforming
= - J Energy Scenario
2017 2019 2030 2050 2030 2050

* PES: Planned Energy Scenario IRAEEESN TV BBRBIMZIEF R L IPL > A0 —X
TES: Transforming Energy Scenario f$3kO%UR EFZ2°CKRimEL. +1.5CETHNZ 3 LzBIELIT—R

i) IRENA. Global Renewables Outlook (BEH : 2021.3.26) https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2020/Apr/IRENA_Global_Renewables_Outlook_2020.pdf
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DERILEXICHSTIRDEHMMEISEDZEIL Flexibility##®IcmlFzYJ1-33>
<PEBERBEHIIBHELTNE“SOOMIE"> e eyl o RO RICEDVRECLZFREDR
KWh/EH AkWIEREE 5 e L iwi
I ——— o HHEENEIRING DZERRFREIY —-AD
ITHRILE—ELTD DERBICHTRETSE ﬂ’;ﬁﬁ%ﬁﬁﬁ; ﬁ'&ﬁf -
ERNMiE BCLOifE brirdip ey
T = KRG . ERREMIHRIE S HISCLBFlexibility
. o (e DtRa
B ks BNER . BEIWRCSABIRERREORE
BERAKKWh. kW. AkW% DERAKWhHIB T I 7% EVZ4:&E DER AW B~y F >
HEL . HIBIZKWheRILT BOTH KWEAKWIZEIE AWITHE IR R &L T o H)yRDIERIGTEDIENIENICE T B AFR
wRSNTLS #EEBERD B A IRV E BRIt Iy RERDE A

o JUyRG—EZ@EIFODER7IVUS -2 3>

o BEARRIAD MITIOE A

o BIXFEERDIZIUYRICEZ AT RA
DY —-EX1gH

» DERIC&LBBECEFRFTDERDERE1L

o 1-FTAUTART=)IDEHETEV 13
FEEE

« PtoXVYUi—>3>

® R ¢ REEs

HPT) A fEF. SE2E] RIHAEMTEER VIR EN TSy N4 — ADTED AR A 2050FENIRIF —EE - BAOI /LT —KErii— | (BEH : 2021.3.26)
https://www.meti.go.jp/shingikai/energy_environment/denryoku_platform/pdf/002_02_00.pdf (£X)

IRENA. Innovation landscape for a renewable-powered future (FEH : 2021.3.26) https://www.irena.org/-
/media/Files/IRENA/Agency/Publication/2019/Feb/IRENA_Innovation_Landscape_2019_report.pdf KO=Z#ERH (AX)
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(EO9-hyTUT) R
EVERERTFA. BMOIRIINF—HERILEFN A ’]IZI’]UWIQ EMIBOTIRILF—7F

fRlIChbaZE,

20504EICAF 1= CO2EHBIHEIEL L 2OPIR

CO: (Gt/yr)
45 43 Gt in 2050
40 -
35 £ 33 Gt in 2050
Buildings
Buildings Transport
25 Two-thirds
Transport of emissicns
reduction
20 District Heat potantial
Transforming
15 Energy
Scenario
Powear
10
Transforming
Energy Scenario
5 9.5 Gt in 2050
Industry @ renewsbles
o Energy efficlency

2010 2020 2030 2040 2050

Fuel switch and others

Renewables 45%

Energy efficlancy 26%

Electric wehickes 23%
Green hydrogen 3%
Blug hydrogen 3%

wind 17%

Solar PV 14%

Hydro 4%

Obher RE - power 5%
BioTuals 3%

Other RE - end-uses
and district heating 9%

EE Power 8%

EE Industry 7%

EE Transport 5%
EE Bulidings 7%

Electric vehickes 12%

Green hydrogen 7%
Blue hydrogen 1%

Mote: The Transforming Energy Scenarlo Includes 250 Mt/year In 2050 of carbon capture, utilisation and storage Tor
natural gas-based hydrogen preducticn (blue hydrogen). RE = renewable energy; EE = energy efficlency.

* NDC (Nationally Determined Contributions) : J\URETARINEZEBEZ
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BIFEA 45%
R—=254>—>PEST

AIR 26% 10Gt/EDCO2HK
ARERE 29%
BIREA 52%

| PES—TEST

-
wTx 279 23.5Gt/ENCO2HI

PARIBRIE 21%

HFRr) IRENA. Global Renewables Outlook (Bi%H : 2021.3.26) https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2020/Apr/IRENA_Global_Renewables_Outlook_2020.pdf ([CHAZEEFDENIE
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® VREFINFTHMABERMNMERLSEETORMNELELSR,
o [ERMCEBIFONNEBROFEEIAN TEID, L. HIEERICLS8IBEZ R I D2NENDHD.

2030£F(CAITTRBEF/RADFEEBOIAMNRIEL BIREARCEESNSHRSER
v KEBAFEE. BAOREE FEL/FL) OREIANI2030FRKFATEL <INSIATABM»
DiZE. {LARRICLEIFEEIA N TS, v RHAOFREREFICHESIAIVINGOAD
JRX b~
LCOE (2018 USD/Wh)
csp Solar PV Wind offshore Wind anshore <HJUYRIZA P>»
0.40 EBHIT VRO, FEICEITZIRXL
0.35
i «2’OF7AINVIAA M
0.25 v VREDFEEBLEHNFEDOREIR R TE
020 BECLOTRERIDIA N
015 . --35% ol - XRE?)Hj\jJ}[ﬂ%U
010 . o -58% "55% e - EZEMOBA
o0s el el D% e - ERERORRERIBEET
0.00 - NPOFRBOEDEEHESL. foBhS1E[O]
| . .. - - - - 2018 20%0 otEnn

HFf) IRENA. Global Renewables Outlook (BIEH : 2021.3.26)
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2020/Apr/IRENA_Global_Renewables_Outlook_2020.pdf (AZKX)
BARIIIF-FFAFAR. [EE] Outlook 2020 (Bi%EH : 2021.3.26) https://eneken.ieej.or.jp/data/8644.pdf LD=ZHIHER (HK)
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o IR F—ETEHRMOIZAMEREGER. AN —Z)WUT1(31R 47 (CR)E

o TIRIF-ATEHAT (BEM. EV. EQESILFEHfm (DER) JK?E) ET DA RAHENE DL TFlexibility 1
LIVIDZADREICEARETFTS I 5.

KEICHFBPV-BEMERREENIADOLEE (FREMIT) KFRFEDIAMERRIEL

v BIXCIRO/KZE (Green Hydrogen) X
NER RN b AR + CCSEEIRMIKZR
(Blue Hydrogen) @XMz TF[ES

Levelised cost of hydrogen (USD/kg Hz)

v N\IAPRITANZZMNTEERCA R —Z)\NUF1(CEE
v TEBZMNTE2020FARUICEEEZ RIAD

10
ost solar and wind resources start to achieve
fc IFJ Ipar ty within the next five years
== Solar 6.0
$/kWh Financed
5.0

== Solar & Storage

$/kWh Financed 40 @
0 .

*++ Grid- HI . — - — —

20
*++ Grid- CA
1.0 - At p—t—tg
s+ Grid- TX
0 T T T T T T T
2020 5 3 3 2040 045 0
Average PV Average Wind [ Hydrogen from fossil
2000 2005 2010 2015 2020 2025 2030 Best case BV Best case Wind fuels with CCS

Naote: Electrolyser costs: 770 USD/KW (2020, 540 USD/W (20307, 435 USD/kW (2040) and 370 USD/KW
(2050). COz prices: USD 50 per tonne (2030, USD 100 per tonne (2040) and USD 200 per tonne (2050).

HAT)  Sunrun. We Can Decarbonize Rapidly (B&H : 2021.3.26) https://www.sunrun.com/sites/default/files/we-can-decarbonize-rapidly-finall.pdf (ZX)
IRENA. Global Renewables Outlook (BJEH : 2021.3.26) https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2020/Apr/IRENA_Global_Renewables_Outlook_2020.pdf (G&X)
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o FBIRPBILOILA. CNITHIRFIREOEIR(CAIFI TIERMCTENBE.,
® [EL. INBEREMMICRNIEIERZEE I RADMREZBL (iwEEz LAV >2£D,

IXNF—EI5—-CBBIBIRECLDBL5EN S (EXE
v TESTEIMLAPEIRORHIC2050FFTICR

HAROIRNF—EI5-[CHITFIREREL

Poweer grids and
9 energy fexibllty Blofuels ].
3 ectrncaton 1 ryerogen (.1 AENB199ERILDIBEICHL T, [URZENNIER
Planed menewahies I ’\'57(7\,/:% nijﬁi/\o)ﬁ(‘bﬁ% LJ_C3’V8'FZ@U9 >
Ener 1 ot e Fu:rss;lurpugli; 12 7@2% i)\
gy ] Ragm?bles
1 . 150 _
Scenario 95 ST
(PES) USID trilkion Bx
Fiossll fuels 100 _ savings frillion
29 &y W
L nwear 3 2°EMEERICHEAIAR
| I = A (& D\ 31
e IR 1, REOHE EHIEN] el
2 siones | H Fossll fugts - supply 16 0 19
T f = ]3 m%g?bﬁm ! Fossll fuels = Savings Savings
rans Orm|ng m - pawer ] ]K from from
2+ Electrinication Costs reduced reduced
E ne rgy Renewabias e externalitios ax I:er!'lalities
Scena riO - end-uses 1 10 Costs {low) {high}
2 7 2
(TES) USD trillion
@ Incremental energy [ ] Reduced externalities -
T — Energy systam cost climate change
2 - [power efficiency 3?
Reduced externalities - Reduced externalities -

td i It
* PES: Planned Energy Scenario IRAREESN TVIBEREBIMZEFER L I7L > AT —A euiar Al petidten
TES: Transforming Energy Scenario 3ROSR LR %2 CRMmEL ; + 1.5CETHRZL2BELIT—X

#rr) IRENA. Global Renewables Outlook (BIEH : 2021.3.26) https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2020/Apr/IRENA_Global_|
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Assat investrment/
managem ent

Genaration

Wirtual power plant

Electricity/gas supply

Bundle service
heating/inter net/tw/

E-maobility

Smiart home

Add-on sarvices

Energy efficiency

Demand response
{load management)

Energy storage
systems (ESS)

Source: Arthur D. Little analysis

(BIR) .
BAREBCLIIRINF-FBEANDSA

S -

Leverage existing Hedge and diversify
customer against peak oil demand,

commercial/billing environmental
relationship regulations

Energy equipment

and solutions

Leverage advanced
technology know-how
(data, cloud) to addrass

customars’ naeds

Leverage their energy
assets to broaden their
scope of activities

Increase customer
touchpoints for EVis

NEC
& ' @- 2YUSO
Elli 4 @ o s— sEneco
- @
amaysm s
oy
=4 =
£ o
pre—
-~
i J
T aneegystorge sysnr SRET .
b e (] Hawurha

Do V10

IFNF—FE2DCRRIBE(L. FIMOERCLD, r2 BIFIRINF-FBREENTIRIIFT-FE(LEA.
TLFZ(SUDEVIFENDIXRINF—FEEBEENESRADHEE

ESRRICADIAATL

Start-ups

Equipped with advanced
technology, have the
advantage to tap into

energy market

aciopus

stem

HFT)  Arthur D Little. Energy retailers: Facing the toughest transition in the energy sector (B1%H : 2020.6.19) https://www.adlittle.jp/en/energy-retailers-facing-toughest-transition-energy-sector
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® /N\FEESHRIABERZIBHY-LEAOTONAH—THL, IXINF—H—EXT7RNNAHF =L RSN DL,
® ZOFERO—DELTTIVT—H—LDIRENEA TS,

POV -5 —-DFREEPEE
EBH/I\GEEEE L DREFRIBER

AT Aggregate 9 Full DSR 9 Full DSR e
load ) supp\y scope (load scope + energy
(including VPP) & supply) services
» Peak Gen = Actility = Energy Pool I
: meiump  + Yuso &EH/\5E 5#%(‘:39! R7IVG -4 —-DkEaER
Il;de;rh:n:;r:t « Srmart Grid AV A (=]
gareg Energy fowned centrio 'elalell ..Enecu ukpoyyerreserve
by Viner) ﬁ St lh ft ﬁ ﬁ
= Open Energi = UK Power = AutoGrid * Reactive Acquisition £3m fundin Accauisition of Accquisition of Inflexion, private  inflexion
Partnership Reserve = Origami Energy ~ Technologies of HqE=tore by (® REstore oy Sratat \r?to 2 limejump EnequOE by Enel minority stake by M EA T equity, has
with energy = KiWWi Power Centrica for €70m Limejump for €200m Eneco in Next invested in UK
- Kraftwerke Power Reserve
retailers = Next
Kraftwerke Source: Arthur D. Little
= Flexitricity " ErNOC = Clean
fowned by Ajpig) - fowned by Energy
Aggregator will become retailer  Enel) Sourcing
within an by mid 2018 = REstore fowined
fowned by by
energy Centrical  Innowstia)
retailer = Energy2Ma
rkat fowned
Trailstone)
Concentration of aggregators

Source: Arthur D. Little

HPT)  Arthur D Little. Virtual Power Plants — At the heart of the energy transition (B&H : 2020.6.19) https://www.adlittle.com/sites/default/files/viewpoints/ad|_virtual_power_plants_0.pdf
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o e v ETSOLEMLERROBE
Il EVchargers Powsr equipment v 5@91\1_500);%”2
Smart grid infrastructure B Rest of networks o Ij :/Xj_'Amjj :/Uj__— I\ .
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HPT)  Arthur D Little, What's next for TSOs?(Bi&H : 2020.6.19) https://www.adlittle.com/sites/default/files/viewpoints/adl_whats_next_for_tsos-min_0.pdf
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