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2 Open Cycle Gas Turbine (OCGT) (vehicle to grid)_ NAREHIBICTITEATEH EERET

3 Reciprocating engines FRINENHILRALL

4 Nuclear _ . - . .

5 Hydro (excluding tidal / waves / ocean currents/ @%%li‘ Vehicle to Grid ‘Iit*ﬁkh\&mtﬁéh\‘
geothermal / storage) EVDBICEENICEKIRAIBECRBEEZTCHY,. FEEP

6-29 Storage (including hydro Generating Units): DSR%&EEEFDGTCIZE IKDTE L, EVAIZRIDGTCE
minimum 0.5 hours Duration ~ 12.0 hours Duration EHRITIIENBYITHEEIERLE,

30  Combined Cycle Gas Turbine (CCGT) —AT. CMEEDBAYATLEERICZLOERNHY.

31 Combined Heat and Power (CHP) EVOIUY RADSINE(RET B-0(CE. BEELRSTH A

32 Coal EThdebiERLL.

33 Biomass

34 Energy from Waste Consultation outcome (202 7-¢' 72ﬁ 75)

35 Onshore Wind
36 Offshore Wind
37 Solar Photovoltaic

HAT) BEIS, “INFORMAL CONSOLIDATED VERSION OF THE CAPACITY MARKET RULES” 20214£7 A | BEIS, “Government response on new generatinﬁ technologies for the future Capacity Market”
https://www.gov.uk/government/consultations/capacity-market-new-technologies-2021/outcome/government-response-on-new-generating-technologies-for-the-future-capacity-market ml
(202246 8208 E) KYHER Copyright ( Nomura Research Institute, Ltd. All rights reserved. 34
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® Equigy[SAEANEREIZMBILT RT3V TSV IA-LTHY, JOvIFI-VEMEANEIETRVWREEEE
® AIVFBLUFIYDTenneT, A1 AMDSwissgridZLTA IV T DTernaDETSON BRI

EquigyDitE - BEF I - 12 5T

EquigyDHIE

. Equigyld. BRI & B TIE S Wi CRIT B R R, HERE

DY -AD;ERREEBIELET YN IA-L%IET
o EKTIYRIA-LT, ABAAEICETEAL. EENIES. MAV,
BEED—EOERICBIBZT-IETIELEBIET

o JOVIFI-VEMEBRVT(Z2H0EVEGI0EREHIEY
AEF BAE

« TSO,DSO GAZENFAZEE)

. TIYG-H-

« OEM (WY-ZADELEA-H-%5)

« CPO (EEBY-EAARL-%-)

« FB|EZR (VY-AA-F-)

HFT) Equigy, https://equigy.com/ (2022298208 k) KYUTERK

=i
* ALPIQ » The Mobility
* BMW House
* ENERGIE Samen <« Vandebron
* Enervalis * VIESSMANN
* Engie » S50Hertz
* GreenCom
Networks
* Nissan
 Scholt Energy
* Sonnen
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[Z=41] AUTAIL=T DVGI Working GrouplZ(E, L BTLI1V-HSMLTNS

B CAISO* 1 PCECH* 2, CPUCH3ENBEBAYIA I TN DFEEHERE L, EVOJUY RS (VG) %ZXIET
BBERERELTEY. VGl Working Groupld, ZOBERIZRICEBALTWS
B 20195 0DVGI Working Groupld, EICTEDRICEIZFIANIRETZITo1
® YOLOIRVGII-AT-ANIREMEZIRETEZH. ZLTCZDMEREDLIICIRISNSH ?
® ik, BIMOI-AT-AZERATEBRLICTREHICE. EOISIBBEEEZEBXIIRBIZNENHZN ?
® VGIDI-AT—-ADMMHIE(L. thDARL—IPDERELEATEI N ?

VGI Working GroupD E & & h1#&

RGERE - REEEE CAISO. CEC. CPUC

Bhatt SCE. SDG&E. Peninsula Clean Energy. PG&E

TN -5- - IRXIREEHE Enel X, Fermata Energy. Nuvve, Olivine, The Mobility House
BEHEX-N- Audi. BMW, Ford, GM. h3%5, BE. k%
EVRERA-H-F ChargePoint, Electrify America, EVGo. Greenlots, Hubject
Ny 7Y-BER & CESA

RBEXSE Santa Clara VTA

HRER.> V0529 Lehigh University

ZDuEEFE CALSTART, NRDC, Vehicle-Grid Integration Council

1) California ISO. 3 2) The California Energy Commission. 3¢ 3) California Public Utilities Commission
HFT) GRIDWORKS, “VGI Working Group Final Report Annexes 6.30.20" KU{ERk Copyright (C) Nomura Research Institute, Ltd. All rights reserved. N“ 42
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D> CGHEIE BUERZ AR TR LR LTINS

m [EFKRETE, E@REEIRINF-BOBOMEIVEREHT A0, BRI FEER DR EAT(ANKRILINTS:

® REAVISOEA - ER-RTFICEATIIMZIEL. BIR -BHE-XEBRICETZT-FOHE, EVOT IV MREERET S
TOUSLBE DDERABH TEHEXITIBILNPFEINTNS

HHE BEEE B ZBPIHOREA-Y

HFT) IEA, “Grid Integration of Electric Vehicles” 20225128

Transport and infrastructure Energy and power sector
stakeholders stakeholders
Variable renewable energy
Overarching Trns i\ﬁt:%ai:;;?lr?:éi - penetration targets Overarching
policies En gr efficiency taraets End-use electrification targets policies
9y Y.t2rg Energy efficiency targets
Charging infrastructure roll-out Need to re@uce peak-demand Bulk power
2 programmes increase system and
.CountryWIde Accepted charging standards Balancing variable renewable y ST
infrastructure transmission
Roaming and long-haul travel energy ek
arrangements Rising transmission cost OTAOE
Mobility, land use Charging depot requirements Local network reinforcement Distribution
and urban Local mobility plans (e.g. public Substation or city-level network and
planning and active transport) infrastructure local utilities
Fuel prices including taxes and End-user electricty rates
End users : including taxes and levies End users
levies z
Smart energy offerings
IEA.CCBY 40
Note: End users include consumers, self-generation and storage.
Source: Reproduced from Clean Energy Ministerial (2020), Electric Vehicle and Power System Integration: Key Insights
and Policy Messages from CEM Initiatives.

Copyright (C) Nomura Research Institute, Ltd. All rights reserved. N-{l 43




B.

B. VB HYATLILE X3 HEOTH | F-FINEL AR o
IEA(2022)(Z. BENFRAEVCT I IRMOER. T-9INOA-TIT7 7t At FEx#ti2
T-HNELRARICHIIZEREIE

EHFA

: BHEAEECT, ARNEAHEOERR LS E0BH, BESOFHHERTEILT,
WAL S EVOE T BI0 A Ao\ CA R AR A BTN TES

o s - GPSTEDTIH TS, BEOBBEROEIETBEHEIRAL, TEAYISORL
TIINHMmDER BEEEXIES BILNTES

s TENT-VDHTIE. EROEGRE I EREICEIT3EHRENEL. TEVEZASHICL.
?E'%’f/??@%ﬁ?ﬁﬂimgk?ﬁifégtﬁ‘f35
e  ARFBAYISNED. BHPEAR LB, TEF-INDRI T I U AEE DT, AN TT—
RELYYIVT-I DR AR THEIEET 5I NS
s RETCOREBENES . BEILEER. T-9T7MNV—8BHEHF> T EHA- Y- PEMTUITATAVAT A
NEDT-FEEEERT BN CES

DEREAVISDT-IND - -HEEPEBOCEE. A-TVT7/AEFALT TEY- Exmﬁﬁl&&%tﬁa‘&tn‘ﬁa
A-TIT I A0S - Zhid. TBEYEAGORE., EEREOAELEERLERSIYIIORECHVNTEET

o —_ o - I [ - - w\ A
K40V k- A9F1DEHs g%ﬂégéiggitﬁhﬂfiﬁ@fﬁJT'fU)KﬂJTE( BIZBEDRE_-AEFET3-0IC. 3+

1L

) IEA, “Grid Integration of Electric Vehicles” 20225128 KYERL Copyright (C) Nomura Research Institute, Ltd. All rights reserved. N“ 44



B

B. EVABAYATLICE X BR DT | 7-FINEL A RN

[Z=651] JILI1-DONOBILIE, EVI-Y-PCPO (charge point operator) ENSD1EIR
EREIET-IN-ATHY, EVRERICEATIEET -2 —KICABALTVS
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. . . - JI-ATD 1&7#5(;)\ A B0 B0
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74 7Y 75

NOBIL Intelligent Module*

Enova 1 1
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HAT) NOBIL, "Welcome to the charging station database NOBIL" https://info.nobil.no/english/in-english (2023528 120& =) ,
NOBIL, "Hva inneholder NOBIL?" https://info.nobil.no/innhold/hva-inneholder-nobil (20235281286 =) &KYUER Copyright (C) Nomura Research Institute, Ltd. All rights reserved. N“ 45
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HAT) CEC, "Assembly Bill 2127, Electric Vehicle Charging Infrastructure Assessment,
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National Grid®D"digitalisation ambition”

To enable net zero, and a clean, fair, and affordable energy future for all, we are transforming towards becoming an Intelligent, Connected Utility.

An Intelligent Analytcs for camage

assessment ou

! tage
Connected Utility =™

Advanced analytics
for storm response
prediction and
resourcing

Integrated IT/OT
o Enhanced outage

Customer
intelligence
and demand
management

Customer

Renewable
Energy Digital twins of
our assets with

crowdsourced

Digitally enabled field
information o force, i.e paperless jobs,
/ digital job routing,

o non-invoice comms...
Optimised network VR-enabled training,
design and network augmented reality
capacity management

LiDAR, drones,
Integrated scheduling En ergy Higheyie iroc T
. o and dispatch to 7 3
htionalgng Ty e/ Network T

assessment

HFT) National Grid, “Digitalisation Strategy, March 2022" ) ' .
https://www.nationalgrid.com/electricity-transmission/document/141796/download (202318 198 k) Copyright (C)  Nomura Research Institute, Ltd. All rights reserved

- MNRI 130



DERDEEETH;EA | FETSO/DSONE Y3y - HEEE - SHEDIFE LR | UKPN

UKPN(Z. JLFVEUT1DER ST, AV—-MA=5-E A ICLBTOUDIR L.
EVE &ICLBIY FO-)VRTge /Ny TU-DIENZ38EL TS

B DFESTC(HER RENE VAR RER. DELEIR. ZEEFDEBICEALT IREZ{LZTFRILTWS
W EZHMEDOEETIE AV-MA-Y-BALEVEBICEALTERINTNS
® AV-FA-F-EBA (L THREFIRIEMEARL, FRUI R LETEERAEFNTNS
® EVRAEBZIFEERXE. I-VEERE. ALEEFTE. REIFEHIRATEELE Vehicle-to-grid®D 4 H7IYU-([CH 3T
AL, FUE ORI FUAICEWTCAY O AT ge /Ny T U-E 5 0EIHFAIIN TS
BIFTUAILHITBTOUDIRAER BITUAILBIIZEVREDEEE GO T A

100%

ST Steady Progression System Transformation Consumer Transformation /
90% oT Leading the Way

80% LW
70%
60%
50%
40%
30%

20% /
10% ._,'x = Non-managed charging » User-managed charging = Externally-managed charging Vehicle-to-Grid
0% * B YFUAIINGESOKEDIFES](CE DT

Proportion of domestic customers

& g 8888 3 g 3 B Biik BETEBEBRDEITEAVWMEVIEIZ, SP : Steady Progression, ST @ System
NaNNaNaaaaS Transformation, CT : Customer Transformation. LW : Leading the Way& i%E SN TL\%

HAT) UK Power Networks, ) . . m‘
"Distribution Future Energy Scenarios, Regional Outlook: UK Power Networks' projections February 2022" Copyright (C)  Nomura Research Institute, Ltd. All rights reserved. 131



DERDECETO;EA | FETSO/DSONE Y3y - HEEE - FHEIDHEIE LR | UKPN
2030FFTIC3~6GW, 50FEFXTIC6~12GWDE B HOEAZIETE

UKPNIV7(CHI2EBHRDEARE

12
10
;‘ 8
e
2 L V2G
3]
s 6 v RGAESHE
S w BIRGRE
i " EEEEEEEL
3 4 " REREEt
£
2
* £V FUAINGESOEE DI FES]ICE T
iRk BETHERDETERVMEVE
0 [, SP : Steady Progression, ST :
2020 SP ST CT LW SP ST CT LW System Transformation, CT : Customer
2030 2050 Transformation, LW : Leading the Way
LEREINTVS

HFT) UK Power Networks, ) ) ) Nl
“Distribution Future Energy Scenarios, Regional Outlook: UK Power Networks' projections February 2022" Copyright (C) Nomura Research Institute, Ltd. Al rights reserved. 132



DERDECETH;ER | EETSO/DSONE Y3y - BEEE - FHEIDIEE LR | UKPN | RIIO-ED2

ERRJEMAOI T, HAKPLTEYNIAIANDRE, TIFIAOZELKIEISIFMLE,
BIS TIINNDZHTHBFEEER R IKEE | FRADEMEEZRLE,

UKPNOLAZ1-Fvy THIEFE2HR (CH (TR HREREFE 1A L DL &

. FHRXHE %zﬁﬂf‘ﬁnﬁ‘f“i‘$¥ ;

« RYMI-JOLCT (BrFEM) (L83

BwEEEH 52% & T AD IS
BEOXBLREEH 522 740 42% o IR EOT YR AT %S % KRG E TIER
ZOftDIFBFTEEEH 485 656 35% « Y-EAOHE., BKIAINOINFEE
EEEREREE 184 92 599% . ;é@)b#%ﬁ? YAN-LIVIVA, BILAD
rYRI-VEEEH 1,071 1,006 -6%

FiE(CRET MRS 1,025 1,073 5%

EIRAYR-+E&ER 446 483 8%

Z0tDEH 116 39 -67%

it S E S 4 - -233 - . EXR1%OME{EHE

st 4,324 4,639 9.6%

HiF) UK Power Networks, “Placing customers and communities at the heart of Net Zero” &YERk Copyright (C) Nomura Research Institute, Ltd. All rights reserved. N< 133



DERDECETO;ER | TETSO/DSONL Y3y -HEE& - FHEI DI ELRE | UKPN | RIO-ED2 | FIFIVHEF

DEREEZ SO EAFKMOEILICREZ 088K M,
BEBLUORYNI-I14ITSANIIFvDT-F 2 HIC03ERY FEAEE

UKPNOLAZ1-Fvy THIEFE 2B CH(IETIIIN D BADERERNR

gg“;igfgggiﬁ B EHERECY K-S EOOTHEORS 83 1105/ 4%

BHMOSEB{LIN7T)r-
V3VT-¥TIFvDIER

SYLEVWIRVF-VATLE ﬁi%})ot(}? YRD=DAVIZARIIFVT e RS 2 HICHER

BHOAT-2TIWTERREIT T7Y R IA-LOREF 66.4 945 /7%

AEECTBT-THEEDIRE TNV A BE, BLOTY Y 7YY HEEEREIR 29.5 196.6 / 5%

BEMIEYY1-Y3V O 7.2 14.9 / 44
N EeERER LFENELEY-)L DR 2.6 156 / 34

BILENETISN

MWa-2aVET-EADRE gy - BB RERTIEDORERTTY VI BLOT . 125 /104
HEBED R F : :
DSOARL—Y3av& RICAF=F8, T7UYY . DEREELYD 280 ]
BRI :

fEt 2443

HHF) UK Power Networks, “Placing customers and communities at the heart of Net Zero” &Y{ERK Copyright (C) Nomura Research Institute, Ltd. All rights reserved. NI 134



DERDERECO;EA | EETSO/DSONE Y3y -BEEE - SHEIDBEIEL R | UKPN | T-9;8H

NEBT-FICEH>THEERELZFAIL., BYILREREHIRCELT

B EIANTIRRFCHRICBITIBICE, EESFHCEIVWCEYBREREZITIENEETHS

B RRFZRMLTO)EIT-OYTI1V- (E—bRYTA-H—- TENA VIREEESE) PILIYMI-E,
AV -RYMERIVIVEDREDT - IR T, ﬁ%% S EOIEMELFAZEITS

A31=F71DRRR ZALICAIF T UKPNATI 73y

vest markel intelligence,

ng: lo I W ir
effe k Modelling
utlisation, customer experience ; and monitoring I-.
I ections defivery o83 demand & utilisation / "
limescales vs expeclations ( predicting where and ,-’{
n when to invest ,"” ",
Monitoring .l
performance
3gainst K¥ r
pungasn

Assessment
cycle

\ : \ Vaximise the utilisation of tt
Ensuring we have | Release network [S xisting network first
Proactively ensuring the resources J capacity | Assess flexibility potential where
} fesouices
v R to flexibly / taking a balanced approach /  future demand is undlear
spond to deman / to protect currentand  /
/ 4 future customers J/ i o o, .
I, cerfain that long-term caf ¥
: o Il be Juired

HFT) UK Power Networks, “Placing customers and communities at the heart of Net Zero” Copyright (C) Nomura Research Institute, Ltd. All rights reserved. MI 135



DERDEIETO;EA | EETSO/DSONE Y3 - BEg - SHEIDBIE L 7~ | UKPN | RIIO-ED2 | 1/R-Y3V 5B
FE2HAMICIRA /A=Y 3V EMEEIN, tWEROBRRKRFILICEREIITHONTNS

w1 /N-Y3aVERIE. £ 15005 KY FRIO-EDN)A'G, F/EI23005 1KY F(RIIO-ED2), SEHEDFEEE1.15E
WY FIZ53%3E ML TINS

BHEFSORSVERAFETEYOREDS, HEBEBMNAIEORENEESR (X, 20E) ORKFLIC
[ (IR E X TRILITO TS

1IR=-23VDT-NERESH

[ RO/ K =
ftlEBRIELE
> HIEH

HAT) UK Power Networks, “Placing customers and communities at the heart of Net Zero” KUERK Copyright (C) Nomura Research Institute, Ltd. All rights reserved. m‘ 136



DERDECETO;ER | FETSO/DSONE Y3y - HEE& - FHEI DI EL R | UKPN | RIO-ED2 | 1/R-Y3Y 5 5

1)R-Y3)FXHEE (L, F£/E15005 1KY F(RIIO-EDN)D'S, FEE23005 1Y F(RIIO-ED2),
SERIDFREE1.15(FHR Y FIC53 %1EhL T

B DERNOOEMEBAYN-F (HRY)) PEBHKAEZIEET IHEM CHBLineVueDHARFHEEET S

BHEFSORZVEAFTTYRORBEANS, HEEFMOAIEORSMEER (EX, HEL) ORRZERLC
[ (F R E TIRIL LTS

1)R-I3DT-NEeZHERE

UKPNYEZED

MENEBENES %1&5&@]1 FCORYRI-J{E8EERm EICmiT. BYER14YI70 275 F2%1CBT3
EEi OLSEV,

BT 7Y R IA-LORER, HLWILF VLT REROT 1Y,

V)T A7y : 4 -
IVEVEITAOBBIBEL 500 Sr5xo b POBHEORE 100
_ . _ - TYIAVEI-TA4VJ AL EWFEE . T-047-3v0, TIF)
FYMEOLBHYATLADOBIT HEEIR. EV. BE (OkE-t-MRVY) ORRRZ{baHE 42.5
HELEOIRNF-VATLARE EE-MBORIVATA, BEBEICHT 28K FILOER 7.5

s <2 0F)2E
RFHEE (BARER TRV -SRI AE A ESNE VDOV 1-Y IV R 10.0 CBY2
BE) NOXRE N

1)N-3Y

#Et 115.0

_ . . . XT-LEARFEOBNELEW-EAZI-LAERAIGHBIRET
HiFT) UK Power Networks, Placing customers and communities at the heart of Net Z N . _ e N
UK Power Networks, "Appendix 20: Innovation Strategy” &Y{ERX e ARAEOEROE LEPOIVIT—- D38 ERZIL 137



DERDECETO;EA | EETSO/DSODE I3y -HEEE - SHEIDBIE L R | UKPN | RIIO-ED2 | PV-EE;

BE - AN-ZHETHHOHZ R EFEDEREMTIC, EBEARN-ZAZRERICEAANL
FWIROTPV - EEMEREL. ZNICLIBEEDINE Lz B eI REXRE X

B IREETOBERZRORENEEIRENLEEDD. BIREEPREOILEFVEUT/AmLEILTE
EIFEERD(CHEBRINPV - BEEHBD;ERS

.............. = virtual flow
= energy flow

P2P Business as usual ‘ ‘ P2P Business as usual with Battery UKPN Flexibility
o3
o oo H L) =
A e —————— 5y eDF
s

| wsceonn

o P2P energy market

o Allocation received from PV only
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discharged for flexibility windows
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UKPN Flexibility payment

o P2Penergy market

o P2P energy market Allocation received from PV and Battery
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ConEd®D"Clean Energy Commitment"ZRKICHIFEHFERDE

+-13% how-to-zero carbon 2 TBtu annual 4-8 TBtu annual
Rl ik - energy reduction energy reduction
>899,

fuels or steam | I I
fossil ".’ 85-90% E‘- hﬁ >85%

fueled electric fossil 'l’ -,
i i Tual .
vehicles vehicles h‘:;ming electricity

5-40% clean

Vehicles on the road will need to transform  Energy efficiency will have to Building heating will need to transform from
from more than 99% fossil-fueled vehicles significantly increase annually from more than 95% fossil-fueled to 40%-95% clean
to 85%-90% EVs and 5%-15% low-to-zero 2 Thtu to 4-8 Tbtu incremental electricity-fueled and §%-40% low-to-zero
carbon gaseous-fueled (fuel cell) vehicles. savings. carbon gaseous fuels or clean steam.
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ConEd®M"“Clean Energy Strategy"# 2

Strategy Sub-Strategy Initiatives

Develop transmission projects to:

* Enable fossil fuel retirement

» Expand renewable generation capacity
s Prepare for future demand growth

Enhance transmission
to enable clean
energy growth

Enable DERs and

electrification through + Support distribution system expansion to accommodate DER

and electrification

Transform the distribution system ) )
Energy Supply investments * » Enable two-way power-flow to enable DER and electrification
Grow storage to * Encourage customer-owned systems
optimize renewable » Construct and operate utility-owned projects
generation « Contract with larger bulk storage systems
Support 100%
renewable electric » Advocate for utility-owned renewable electricity generation
generation

» Continue initiatives to lower the upfront costs of charging
infrastructure and provide managed charging incentives

* Expand our support for medium and heavy-duty vehicle

Enable transportation
electrification

Enable a (MHDV) electrification and other creative mobility solutions
Fundamental

Change in Drive growth in » Enhance energy efficiency to achieve 40 TBtu absolute energy
Energy energy efficiency savings through 2030

Consumption
Drive growth in
building heating
electrification

+ Promote building heating electrification for between 10% -
20% of building square footage in our territory by 2030

Align Actions to Climate Policy 3
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MNPR: Modernized Network
Protector Relays

SCADA: Supervisory Control and
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DERMS: DER Management System
ADMS: Advanced Distribution
Management System
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“High DER Future Grid Proceeding"®A7 ¥ 1T E

2022 2023 2024
2022-Q1  2022-Q2  2022-Q3  2022-Q4 2023-Q1 2023-Q2 2023-Q3  2023-Q4  2024-Q1 2024-Q2  2024-Q3
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Track 1:
Distribution System
Operator Roles and
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stribution System
Operator (DSO)
Models

Track 2:
Distribution
Planning Process
(DPP)/Distribution
Investment Deferral
Framework (DIDF)

Track 3: Smart
Inverter
Operationalization
(S10), Grid
Modernization, and
General Rate Case
(GRC) Alignment

HATF) CPUCYUYU—2X “CPUC TAKES ACTION TO MODERNIZE ELECTRIC GRID FOR HIGH DISTRIBUTED ENERGY RESOURCES FUTURE", ml
CPUC, https://www.cpuc.ca.gov/industries-and-topics/electrical-energy/infrastructure/distribution-planning (2022468 21E#§\ﬁopyrlght (©) Nomura Research Institute, Ltd. All rights reserved. 144



DERDECETH;EA | FETSO/DSODEI I -BEEE - SHEIDBIE LR | XYVIVINZTHPPL

PPLT(L. 2021EHBDER (KB, TEith)

Dl{E1Z . DERMSIC &3 & H il {Eh .

AN-MIYN=-5-IC &3 B EHEHD WINHEXLWHERIES 2P THONTNS

B8, BIEETERL,

oo s
ESHIY S =2
New DER Real Time Monitoring Goal
i \ Customer Group Operating Planning Analytics \
i Comparison
licatio
FPREONION System events Grid configuration
‘ 1. Grandfathered I + Network models Complete the
] DER Loads + Future scenarios A':)alr);ze DER tests and
anagement 2 Control Group 1 » Feeder topology ehaviors evaluations
installed DER Performance underia" on monitoring
o 3. Control Group 2 AMI and SCADA OpErRINg and active
atings . conditions t
generated : Historical grid data managemen
; DER Setting across all required by
Settings Actively Managed) year Settl t
SRcowen , Stored DER Suaen
Adaptive Performance
protection /
. )
Use Cases
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4. Actively Managed
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BEEHI{EY 3, (1) Volt/VAR; (2) Constant Power Factor; (3) Remote On/Off; (4) Voltage Ride-through; (5)Frequency Ride-through;

and (6) Volt/Watt.
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HFT) PA PUC “DER Management Pilot Implementation Plan” 2021518
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AT CRBRIEEREEZRELTNS

B 2021FQRIERECKY, EARHIBELTIBKRME. ZHREICELTR2ERBOREFE OEERENEASNSE
B FERBEARIIHLTOAIRBE DR EH B DFEXEREN R EIN T
B BEARRIEREILIC6BIEEEVREERMAITO2EEDET8EENHS

B JOFEEKMEHER, EVRERVPEXURKRON BARETEBITISILERMNELTNS

B BEORBNAIRGSSRBEIRNREE—AT, BRORBNTELN (EVEBRPERURKBEFRELT
WL HERERRNEES

FHOREFRIORIE* (volumetric) FHORKETRORE* (capacity)
0 0

22

Off-Peak Hours
" Mid-Peak Hours
B Peak Hours

Off-Peak Hours

18
B Peak Hours

14 10

*) + AR AL E Off-peak Hours ¢1-TV%
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Off-Peak Hours Z;EHLTEVREITBEL T, MERKDFHIETOETKLLLELT
KIBICESKZENTEIENTES

EATOEVREILHITZERADT-AAIT1

ZEHIOFIE (~2021/05/31) ZEROFIE (2021/06/01~)
Tariffs 2.0DHS - 929 2.0TD + Charges
192€/year 16.2 €/year
B kW charges B kW charges
*  5kW x 38€/kW = 190€/year *  5kW x 14€/kW =7.2€/year
B kWh charges B kWh charges
*  1.5MWh x 1.5€/MWh = 2.25€/year *  1.5MWh x 6.06/MWh = 9.0€/year

*) EEFLEHETENTIILEZETE
) EVOFEITICBILTIZ 15MWh / 100km. 10,000km/year ¥ LCEHE
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® FvNIUTAT-LTEE75%DEF], IRINF-F-LTIE300% DEPERIES*E TN
® ARAYDToUAF-LT25kWH'B250kWDFE BRI Y M2 A B HZLIRELEIGA. EREHEXRBFICTIBZIFEDNTIIE. XYRI-7
Y IOHINZET0EI-0M>5. 1005 ~1,5008 1-0DUX AG%S | X I Al aeEn'$H 2

/\itODEV?EE%EGﬁ'JFHh‘i*KNJ BELRYRT-TFUIE—MIUITELLBRLTEMTRRBIS (BY)KETSNTWS
 BRUBEINBILILHBEEZILGNTVS

o EDFYNI-I5UIILEBRYNI-TDRNREL BREHIND
KNHEFERICETIEARREE—EHTYOFTERZORER

. BELEHVPKRE BRNHEES.F) A Standard tariff before June/1/2021
zn\{&uj‘glikwﬂi{jg WESIIEIE) Standard tariff after June/1/2021
J7(3—[A] é - U@E%ﬂ%b‘té(iﬁ_é - Special public charger tariff after June/1/2021
B N1TADZEEZE5ZS

« ToUFVIDZBAETEE-IRIERINSZ

2Ny ENZWAFHFTTERRICIEAYY ML

- REFEBHROTHO—EEDFFRIAZ1- Fv/Y
| TAF9-LTET75%0EE] IRIF-F-LTIE300%
DEPERIE) ICEY, RBEEEEZKRICTIOGNS
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€/charge
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Charging hours
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S M ®DSA Power Networksld, KEEHXDRBEZFNEHTIEHIC. FEI10BF~F£ 305
DREE, BEDRYRI-I7RE0H49 D1DOMIEE LI ER SR RZER

W 2022F4829H. AERIZSA Power Networks®2022%E7 B 1HM52023FE6H30H X TORYNT-TRIE %K TFE
RHEARLT:
B [Residential Time of Use | ¥, KGN HKET M T CAKIBICEXREETFEAZ1-2HL TS

SA Power NetworksD EBREZEFRMAITRYFI-TREAZ1- (2022-20234F)

&4 EiE B &
Residential Fixed FHEE ftiatle 190 $/year
Single Rate  Usage IYINIOvIDEREE 0.1344 $/kWh
Fixed FREE #HiatE 190 $/year
Sizeralze] Usage - Peak ATE=2 -Solar SpongelZ &N\ 1455H] 0.1680 $/kWh
Time of Use  ysage - Off Peak 1:00am — 6:00am5 [ A 0.0673 $/kWh
Usage — Solar Sponge  10:00am — 3:00pm®5 i i 1 0.0336 $/kWh
Fixed FHEEE #HiatlE 190 $/year
Usage - Peak ATE—-2-Solar Spongell & £NE\ 14557 0.1008 $/kWh
Residential Usage — Off Peak 1:00am — 6:00am®5 fFE 0.0404 $/kWh
Prosumer Usage — Solar Sponge  10:00am — 3:00pm®5 i i 1 0.0202 $/kWh

1MA~3AD1HOFEHFENRE L VEKHT
5:00pm - 9:00pm CDST All days
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B UKPN(&Smart Charging Architecture Roadmap 0J17k (SmartCAR) #2365 E(F, MGHEVERTD
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Operating regimes Local capacity management mechanisms L _ N
DUoSHIE (BLEBYATLFIARE)
& » Market optimises Price signals BRETRMRNICEDE TEESE, 20
v [ £ Rl 2o marketsand B I F VIS CEVO T BRIV
(e] = market customer needs
. T @ —
3 z £ LEELGL O - DSO may procure flex b-lgs
? ZI-’; E services
5 |5 REHIRICLZRHEGD. HHEM
—G - H (. 2N EI l’ /0N EE 5
= Madkettalls to rr—::solve Load Management — via 3™ party systems %‘“ Ctéﬁi J Jéff])ﬂﬂm\ EFRE
= R "ctvorcorstrint BEOBEFICHT ZEMME (B
~ protection  ~ DNOinstructs unilateral SEICEAL) BECKY, EVOFTREEIY
#® load management dM iaDNO
:1,_13 Sotlg Load Management — via systems cO-JL9 3B
= il = : = - _ V=i N ~ =
S Power anarygncf protection T e —— FROT7TO-FHEELXOBETER S
o | EEECINE sstemsacite & RS RHIONORALHE (/7
o
=R
v network L%J—I%U BEEI_L—C %%'J BRI %
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Project ShiftlcH(7 2 EEDEEE

Time of Use DUoS pricing trial

eI (%% - Kaluza)

Capacity-based DUoS pricing trial
(%% : Octopus Energy)

LV Flexibility procurement trial
(FZE%E ' ev. energy)
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A

FEFRNEVEREDHEREEETS A&
N=ADFXYFI-IFRE
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ALICERmdE b &R T 22K o117~/
TV - h\ s

» ToUMDUOS(3. [red peak]& [shoulder
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« ZNBMIES . KALUZAN' SRE 1L 3 2 E058
& ETNUOSHlitE L A DN
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DRIEERREREL. BENLYSEENSL
AV IT1T#E5R:
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(CHIBRI B¢ &2 LI
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N-MFv—Iv—%Z(THOT-

o MIAT7IVIZS IS %508 FONIFv—hi2
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s ZTNLIBOBENBREERI(VTYT1T 34
LHEBUEOEERNEEFOREERE
oW

cFERETVIIVTCREBEODLEMZZREL. 20
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TIRICKBERRT B J-A = F A
FRENTCEE

FERAD
3

(NGB TTV-
HERE)
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« N3, TEEREIOI L TEREDES
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ERIEDRETIE. BB PEETCL
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¥
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A-N—21 FEERERF T 3 EN T2
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Time of Use DUoS pricing trial ClJ,
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pricing" I e E SN 1=
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£ EDEG | UKPN
BEL-J(CEDETOU DUOSERRE
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[ Time of Use DUOS pricing trial ] [C8&(74TOU DUoSOEE

ZMDToU DUoSY T TV, TNUoSYENFEMi& G EDMDE NG IAEHE

AN, BHEIANEO-ALRYRI-IOEEOm A ERRULMEES

COMEtE YT FINEELIL, TSV [EBREDELY T Z-A&mIELEN S, EVREDART Y1- ) amiE{b L

WEVEVREDHZAICFESKF(CHRETIFEL-IH TOU DUoSIC&>T55%HIRSN T

ESHIR LS

Figure 5

Normalised demand per EV (Kaluza ToU DUoS)

8%
shifted LV peak Monday to Friday  18:00-21:00 07:00-18:00 00:00-07:00 7%
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_— i1 a4
All options saturday and Sunday 00:00-24:00 2a 3% \
charge (p/kwh) 0.135 S & 2 N
7l \ /
1% —
Figure 6
0%
= = i3 = = = = s =2 3 3 =2 1§ = I3 &=
350 300 o m 4=] m m m m m (=9 (=8 (=% (=% (=% (=5 o (=%
300 (=] (=] o o (=] o o o (=] (=] (=] (=] (=] (=] (=] (=]
= 250 SR S C e SR R S S O S
£ 20 i 4 - @M S ¢ ~ o 2 4 T M § ¥ B & 9
= =
g Sio
@ 150 |—— u
£ 100 L £ 100 —
[ (5]
g g
oo QooooOoooo0oCDC oo oo DO oD QOO C O ooCocoocQoOooQoQooD oo oo oo oo oOooCo
SENSTnoEcoo T ol M e NG EGea e SSam SR BENnSE T Mo 00D 5ie
HDUoS B TNUQS Other M DUoS M TNUoS Other

HFT) UKPN, “Project Shift, Final

NRI 156

Report” 202245 A Copyright (C) Nomura Research Institute, Ltd. All rights reserved.



DEROECETHER | FEAEOREFRFERMENDES | UKPN
Capacity-based DUoS pricing trial Cl&, kW_EFRH'$HBDU0SEELE

B YIS 0-I5, kWHEIOR S TRESNERBLANEBEROLICFHT B ENEREN, FHLLRE
UNIVEBR BB RIS CBIOY -/ iR EN RSN 3L [R3

B Octopus Energy£t (&, EHDEVEFEIE TSV [Octopus Go EV]ENR-R(ZHFH LWEIE TSV Octopus Go
Faster|Z& %L, HEDRRI CERHEDEIE |22 IoNELICLE

[ Capacity-based DUOoS pricing trial ] ([C$5(72DUoSDEEE

Figure 10

Indicative view of capacity-based
pricing mechanism

Key
B self-nominated capacity (£/kW charge)
w= Customer group demand (kw)

Penalty price (£/kwWh)

Customer group demand (kW)

24 hrs

Figure 11
Capacity-based trial prices

Nominated capacity price
Penalty prices

71 £/kW

2-40 £/kWh

HAT) UKPN, “Project Shift, Final Report” 20224E5
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