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3.1 OVO Energy

Ovo Energy J&—Z (LA HEAG LA RVREIR BLIE A =] o B H 253
ERF B2 50 (Stephen Fitzpatrick)/y 2009 A1 » DIEE B IR AR R EH FHE
75 o BEIER RS 2] - B2 2017 4 6 H - ffIHEH 68 B 5 » 555 2.5

> OVO 7~ 2020 £ 1 H5ERK T BHert FEEL RS /588 7/ 5] (Scottish and Southern
Energy plc, SSE)YZ & E IR - (€M Es 1T /N KR BB — RAETR L E A
a] > HAIATH ey F 45 500 &5 - [1]
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3.2 FEFRGSE - sElRA TERELE(BEIS)
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UK Climate Commitment and Emission Reduction Targets:
Net Zero Emissions by 2050

The UK has signed and ratified the COP 21 Paris Agreement and its government remains strongly committed to reducing greenhouse gas
(GHG) emissions. In 2019, the UK became one of the first major economies in the world to legislate for a net zero target (net zero greenhouse
gas emissions from across the UK economy by 2050).

UK carbon budgets and 2050 target

UK Climate Change Act passed in 2008 with
cross-government support.

It provides a framework for reducing GHG

emissions through:

1. Setting a long-term target. This has been
revised from at least 80% to at least 100%
reduction in GHG emissions by 2050
compared to 1990 levels i.e. “net zero”.

2. Setting carbon budgets - legally binding
targets which cap GHG emissions from across
the UK, on a trajectory to meet our long-term
target.

3. Establishing the Committee on Climate

Change — advises government on emission Net Zero
reduction targets and scrutinises plans for (100% lower)
delivery. Base year First ~ Second  Third  Fourth Fifth 2050
(1990/95) Carbon  Carbon  Carbon  Carbon  Carbon target
. Budget Budget Budget Budget Budget
Carbon budgets: (2008-12) (2013-17) (2018-22) (2023-27) (2028-32)
+ Cap GHG emissions over successive 5 year o
periods. Source: BEIS, UK legislation

* Budgets must be set 12 years in advance.
* The 6% carbon budget must be set by the end of
June 2021.

3 B 2050 FEFELRPEEH R [2]

iz k.
SRR EMIL T - AR i,
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Department for Business, Energy & Industrial Strategy (BEIS) ~ #i&uHIE ~ {fat 4 E
F e R S BB ST T B A 2 T BB % Office of Gas and Electricity
Markets (Ofgem) » DL R f 4% TEE (7 National Grid ESO » & 1) 24 E(EH
iz AR BBy i S A S R T BR AL

A FEEIAIRETRAE LR IELS R B KR8 (L B 2013 4E5 [ ABR{ER FIRZ
2018 FEFAEREIRESE A BT 44.3GW > /F 33%MEREAR B PRI > KIFLE
1£ 2011 FE22 2018 4FE 2 [Efs¥ 0 7 10.5GW » {15 1990 -2 2018 4F » H " &(k
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GB Fuel used in Power Generation (1990 - 2018)

100 250
90
80 - 200 —
2 o
70
£ 8
> 60 - 150 =
S 50 g
ot - r—
2 30 'E
@ w
o 20 - 50
10
0 -0
1990 1995 2000 2005 2010 2015
mmm Nuclear Ol mm Coal
. Gas s Wind & Solar m Other

e Erissions (MtCO2)
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Renewable Electricity Capacity and Generation
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== Renewable Generation == Renewable Capacity

6 2009 £ 2018 FHEIF LRI E R BB EEEL (2]

FEIFATIIET N — B - THIHLE 2050 SEERE ) e E HrciEiE > I THET
£ 2025 G4 {5 F JROREPE R s BRIt ARG Rt 3 — R A (A K38
BRHEE  MEE—Fh 2 VERAEEAGEHERER - M1 2019 4 > £/ 63
RAESE AR ERAVIE L T OB 20 E3E & - AR R S G EEAYIE M
o AE R R IE E R G R EIEZRAE > SR BRI A

AT A Bk L aR AT AR RNEER ] - Sh[F MR A R e I
MEE AR ERENY & - R TEUT SGW Y(HInA & SRR E RS A

LS - HATA 3.4CW RV HERERIEAERA S E T - H Al & i s S
HEMEIAE 7 AR -

SEE R B TSR E - BT 0B T EEBHEEEAEEEHE
B BYRAT > RE AR EERER S TR IR R AR 2010 R
] 1 BR (E I - A sl T AR RE R SE 2 > iEOR{E A AR AE R S8 SR8 A5
BHEINFINRERGREN S - BIHAIGEENEEEREHVERETE
LUFIT(Feed in Tariff) 8 fs £ - BUFRFEFEAATRERERER > GEAFR
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Interconnector capacity continues to grow

Interconnector projects currently in operation operating interconnectors
“
(Em) reached date 3.4GW interconnectors under construction

Northern Ireland | 2000 1.4GW interconnectors with regulatory approval in both
. GB and connecting country
- - interconnectors with GB regulatory approval
feb2015 | 2019 8.1GW  but seeking resuiatory approval in connecting country
Interconnector projects currently in development

Project Cost MW Connects | FID Delivery Mﬂvle
(Em) GB to reached date e

1700 1400  Norway Mar 2015 Q42021

East-West

ElecLink 490 1000  France Nov 2016 (2020) o " .
IFA2 700 1000  France Mar 2017 Q4 2020
G Link
VikingLink 1700 1400 Denmark Q32018 Q42023 el et ‘ '
FABLink 550 1400 France TBD 2023
FAB Link
Greenlink 330 500 Ireland Q32020 2023 R :' ' :
NorthConnect 1400 1400 Norway Q12020 2023/2024
f}q‘w"d‘ ' ; L ‘ 's dLink

Aquind 1000 2000  France (2019) 2022 26—y pianning ow- Euly i

IFA2 : IKEeesm Calai
GridLink 600 1400 France (2019) 2024 coing toute ) s

GW~ Comstruction Electink
Ies
NeuConnect 1200 1400  Germany Q3 2020 2023 ‘ ' 16W ion
® Operational @ Constructior ® Planning. @

7 DR R R AR S B AR E] (2]

WE AR RE RN & - E TSR R R RN U N IR E 2G4
fill[& (Contract for Difference, CfD) DA Kt 5 & 1145 » W HUHFFARER FIT HI[E - CfD
FA 2014 FFEHED » B{KhEE 8 75 (low carbon electricity generator) ELEL A B (KA
4 49/\ ] (Low Carbon Contracts Company, LCCC) 2 R fyF. )% & 49 (private law
contract) - FAEREIRIVHHEN N EAELIHIE (CD) - HIVER B F A RE R %
(KB EE R % - IR EER - UEAM RS AR RS IRE A KR
TG ERS - (EI & RS DU AT AR T8 - SN B E I = A o] AR
& - ARH% CID BYRRAN » S AF4G 3 BERAY B3R T ST ) (strike price » SZBftT

TERBREMIRERAREE ) B T 25EE ) (ERTSTFHYEENER) Z
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EHYZRE - SRR ES NI TERET - S EMR R EE - FEiE D Er
FFALN B ERS TR E - CID A DU S B RS R E AR E 1

[EJike 2 ] LA 1k A R (s etk S (B S Y SR8 H - CID (S R AR FT A
FE e AT B T (R U B (UL - 1 T B RE RS Mt e A SO B o -
[E=ELIHIE(CDyRENE 8 Frx -

Contract for Difference (CfD) — An illustration

The generator does not keep

A CfD income if market price goes
above strike price

[+1]

s

=

= | CfD ‘strike price’ — determined by

'S | competitive bidding A A

]

Q@

w

CfD top up payment to the geherator V" \/\/

Reference price — a proxy for GB wholesale
electricity market price

Time

8 (HEGWHIE(COD)IRERE [2]

HERMTGE T EEEE TSR HAE R T B wE 3 [/ NFHYERE
% FJEASY {E (Loss of Load Expectation, LOLE) » DI HtfigEitE - R ETHEF »
FAEEIRAVERS S E S Ffln 2 BRE T BEEERAE TS FERL
Z 2BV A [FHY derating factor M# - HI4 CCGT & 90% - BT ~ KFHHEST
A1 Ry 8%EL 2% H RIS & TG i/ NS B & Ty 2MW R AT BE G IR E] IMW -
i ERE RS m Pttt 3 B/ NFF DL BB RE » IR 2 ER 8T -

£ 2020 ST GHRL N —ERAVEERIE - IWICRIETERHERAE 2022 £
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2024 FERICAZEIAE - FEMNSGHIVEREBLOAE AR Hoy
R > S EAIIRE S A AIgA BRI SR ER R ERERAET
BRI ZER > MIEZFEVIREROLEKEGE - S TR SRz > H
REBFETGHIGY -

st BEIS HBFor - HRrE & REEE CUORNEIRFR K - Bl
FLERBR ) DA AR E S B HHY - NI SRiis 2 S AR 88 1T -

Capacity Market Results to date

mCCGT M Coal/Biomass m Nuclear Capacity Market so far:

HCHP M Interconnector Storage X

BOCGT ® Hydro DSR e Four “T-4” auctions held so far have bought
60,000 target capacity with apparently good value for

money.
50,000

— — ¢ We are seeing diversity in generation winning
]
agreements; gas, nuclear, battery storage,

I i
40,000 . DSR, interconnectors.
* In 2019 we undertook a statutory 5-year
g 30,000 review of the mechanism and identified
numerous areas to look at in more detail:
20,000 o Theintroduction of unsubsidised wind
and solar projects
10,000 o Re-assess interconnector de-ratings
o Participation of foreign generators
I

0 o Reviewing the penalty regime
T T

2018/19 2019/20 2020/21 2021/22 Next round Of auctions:
Total De-
m,a.:d 49.36W 46.3GW 52 AGW 50.4GW * The next round of auctions will take place in
ErEEy the first quarter of 2020 for delivery in 2022/23
E1940/KW/yr  EIS/KW/yr  E2250/KW/yr  £8.A0/KW/yr and 2023/24.
= * There is potential for new-build projects to
N::'_:::: 0.94GW 1.96W 34GW 2.96W come forward as old coal, gas and nuclear
Capacity capacity begin to retire in mid-2020’s.

9 HATRIEZ HEEERSGER (2]

BEERER BB B YRS 7y - BEIS 2 2017 4 7 HHE T " HE RGN A
4roEMEtEs | (Smart Systems and Flexibility Plan, SSFP) » Ofgen F12£ ([ &8 5%
HY 38 IETTEN TR - Ea MR 2 S AV E SR 2 BTG IR 0E ~ FEEE
SBRENEENZE - BRI 2B EERER - B2 Hp  ©F 22 T
B 758 - HER 16 TR 2022 FF58MK
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2016 - A smart, 2017 — The Smart 2018 — The Smart

Systems and
Flexibility Plan

2015 - working
towards a smart
energy system

flexible energy
system: Call for
evidence

Systems and
Flexibility Plan:
Progress Update

UPGRADING OUR
ENERGY SYSTEM

A SMART, FLEXIBLE
ENERGY SYSTEM

10 #T4F BEIS HEENE BB RSV ITE (2]

WY BN - SEEUGTR AL 15 (B p B s B T B A A
HHEZRESEET] 2030 5 50~70%HY3H = RyifE (bR FE A ~ 40% Ry (Kb P G -
2040 4= (135 B BRI ERSEH Ry L 2 POPATEET EE - BURTRBELL T RlBS -
B wEE
1. 2020 FRi - EEEBEHEEARI B - 5 el 3,500 SL% -
2. 2019 4 HLI - fHEXEH A HE) 20%H(E - S 8,000 g -
Al 200 Sl KBS - fis A] ) 20,000 SLg o

3. && 5,000 I AN FEEAGTEE ML > sHE R R &R 7,500
P R o

4. FEBEAEHIES 20% - 1500 HE§5 -

5. 2019 4 2 HIRELEBREREE AT EELE Y 19 [EHE 4,800 BSLEHHHH
B FIZRIEE 263 i RGREEAH - S 1,420 BSLEEH 7 AR

1. % 37 78 R L A 5% it ¥ & AL 4 (Charging Infrastructure Investment Fund,
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CIIF) » BRSBTS 2 I A& 2 (85555

2. FEFRELEE > feft 500 EHHHBIF M TELSS - HAlE 24

HH -

3. BBIEETE > MBNMITBUNEOLRSE R B - HATEA 28 HHGEZE

e 1,000 {& 7R FEES -

4. TAFGFredEatE - MBhEEEERS 500 3185 - v B8 THIHRZEE

20 {EFEEEREE - HATE A 300 {EHAKHEE - 22561 1,000 {#7E
FERE

5. & 2,000 5y i B S 5 70 B R R

HTAGERE 2 4EHUHESN - E Al BEIS AT T LU T IE

1.

G BERE S HE A 28 BB ¥F 1] #8 (licence for storage facilities) » 845 FCL

BERSHL RO R FIT ST Z S FEIHME S| -
HIETEF DNO fFHRE St da R ERIARAL -
Ryt S TR AR ES

ENA Fffradssat @I aE T > $lE IET MR NIUGHRE RS HV R R EE -
AR RS EEN R L 6B NE > B R EFE - B ENISUE H&S 228
HIE AR AT DNO WHEEFl IR E T2 DA B EERE B AREAS -

7k BEIS JEHEBILL T T fF -

1.

2.

3.

1F 1989 .88 7,5 2Z= (Electricity Act 1989) 1 E FERE L4 -
A AT E (FRRE A YR R AEZE -
S e FERE B AR R B (NSIP Bf{E ) -

QrE T FF H&S JATUINE -

20



5. ffEfR CID / CM HHIEUGE E HIERE 288 (FCL BURAY—ER457 ) °

6. HZESURHREERESER -

7. ENA S0 ARRYVEREAVERR T - W RGOEE RS e fR (i orags
B o

FoHEBhEAE 240l AlEr > BEIS HATEMEBILL FECE

1 RGEfRHESE 7,000 SRR ERREIE < BPET - ELF 2021 4 -

2. FEE 2.46 (SILSE IR AN S5 B DB #E (Faraday Battery Challenge) » $H2H
EER B BE

3. RH&EE 2000 FSLEE AR FHIRGTEFH TN S =im S R THE -

4. & 1.02 {FIpiieae )R Farat #(Energy Revolution programme)BaiaE ok

56 > LABASRES E/AJ B IESR S ANHBE TRE T 5 -

HRAATHASCHEGERE 248V E BE - 2018 4F 2 HIF » BEIS il Vattenfall /4 5] 4t
E&E > (EFH BMW i3 2§88t - JARIE T2 & Pen y Cymoedd
22MW/1IMWh FERE 24 - ASHESEHE R L 4 TR (LA AR 2 E
(Enhanced Frequency Response, EFR)&4Y » FEftEEFh4 (sub-second) = Sy
SN - [EIREt A LUK EFR U A B 15 FE A B TS SEsSE  BE-aHE
e - (ES—IEAY - AGERE 2408 Vattenfall HY 228MW [ b BG5S 2 [F]— 3
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3.3 Reactive Technologies

Reactive Technologies J&—Z LA TNV RIFTRERE T A F] - EHE L HE
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EE - WNRGHEE O A RIS > AR RGE L EEERE - &%
R EFEIERAVRE - AR SR EIR R S BUHRABC B - (f R 5Bl a 4
EXHARERRE  MAGEELRGMEL S EFREREAE HE -

GridMetrix J&—IHEmHY 4018 2 HE N RS - AT A E & Bl —fERlli
ZEBOR - & THZEBEIT » Reactive Technologies /] B {5 HEEAFAIEIE
RIS R B4 F Ry i s B E AT R )70 - #E St aRaR B N 4Ert o - e
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BIE A SRR SR A B A SR B B s PRI ~ SR
HINIEL T RHE - FE(RARAG R -

- (EHEE AR XMU 8RS GEE © (8 a2 E T i kR
= HIEE T (Extensible Measurement Unit, XMU) » K& [EEE I 24 ACER
Ui e B ERE > WA SRV ER - o & En (s ER A2 k2
AHYEZT]

. B REREUR © AN E ] s B AR SR S A A R - BIAIRE R
BRRH) ~ REPVIRE ~ AR -

- BInPe | EHZERERETIRER XMU SEEFIRYEER - Pl
Eli ERHH LT (EI R s T RBER 01T

"o reactive

“e* reactive

B 12 GridMetrix B RNEH T~ =
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GridMetrix %4 BIFIFEE » AL a0 B S (modulator) » %
FERGEr B (B MNERIES) BRI SN R AP XMU 32508
SREEBENYE » U I R R R 4 R AT RS GridMetrix
Cloud - GridMetrix Cloud fHyA B [ ELAIHTHRTS » AT LUE SIS EoRRn 4 %
SEER A R IBM GridMetrix®UI 58 (L5 S IR R BRI - 2

Ui P BT & 180 27001 27584 - nIHERBASEBIR (RFT & a2 2 -

=

Control Centre

333 gridmetrix’

.......

Modulator Power system

13 GridMetrix Z47F 254

XMU FIFHAEEE R - AERFENE RS E AR AR ~ BEEEAVNMIAHE
A R EIR SR EEEERVEREE T ORI S - R T B RTRE
Fh - XMU ZREFEHIE R EE - PIss i - Sk St RSN - XMU
B H T 77 = L A R B E B AL (PMUYRAA (DL (H2 B R AR e M
TS - Bl PMU AHEL » XMU BARER - 2 E GridMetrix 5]

DLECR s it 7 ORI s I, - EESh > XMU 1ERCER S48 rTBIFERIA -
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SEHRBHEEI TR E] > RS E TR ST > AR B R AT - [ E
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‘Grid edge’ measurement
< Single-phase at 110/220 V
< Frequency, Voltage, Voltage-
angle
Less costly device & installation costs
Ability to control assets remotely
+ More data points -> more insight
+  ‘Extensible’
< Firmware can be changed
remotely
< Functionality can be changed
per application
+  Cloud connection
< Quicker installation for
deployment
< Cheaper telecommunications
link
<+ Scalable to big-data due to
cloud-computing and
infrastructure
< Secure VPN connection
«  Technology as a service
< Lower CAPEX investment
< Maintenance part of the service
< High quality data without the
hassle

- Transmission-level measurement
< 3-phase at >132 kV typically
+ Frequency, Voltage, Voltage-
angle
- Fewer data points due to cost of
scaling the technology
+  Fixed functionality
< PMUs are capable of an array of
functionality, but this is
dependent on both their
configuration, i.e. M class or P
class, and on their application
»  Costly dedicated connection
“# Slower deployment
“ Expensive telecommunications
link
+ High CAPEX costs for
< Installation
<+ Maintenance
< Upgrade

14 XMU T PMU 17 FELER:

*s® reactive

technologies

\/

Q ¢ o © o b o
AN WD 5 e ) D Ol ¥
™ 4 ~y ry ™D

v \J/ b SN '

& 15

Al BT (XMU)

26



P57C 2017 ££ 10 H 3 H > Reactive Technologies 14 [ 5¢ 854 = AT ik )52
fk Project SIM - j2/277 5 DU EE — I 4 {ERETRAE4E HHVEE AR (R&K1E
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SEA PRI FEFE i SR -1 204 PR R E B SRR IR E B AR -

National Grid ESO #£H{F{1 Reactive Technology HJ&{E » B T —E L% IEE
BRI HEE A B A E — SRR SRS S R 24018 B -
7 R RN [ A BRI 52 B Sy (] TN — T B > National Grid ESO
7R Reactive Technology H:[EFENT —ERFLEMH] - DISHE AR 30 FE R4 EERY
BSE - AEHETENVIEE BN  FTLIE B R GRE N B FERE TRV E L
P& TTIA] - TR e SRy B4R PRI Y A RE B B AR - (K& v AR RE R ]
LEMAZY > EIEEIATRA - BRI & P ErCH B -
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3.4 National Grid ESO
e EE 2 F L N IR B BN AHEY - FHIhEE AT ¢

1.

National Grid ESO

=R (ESO) HAYEMEIREE I R SMERF 4 ~ A58 KOs R Biris
B - ESO WA A STl EE ] » ESO A& E e ATaR AN
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B MAAH RIS ARIR A B - (HE R RN — i 2 Bt
FARLEORRR P AIE — TR FLERSERY T - ESO &5 e S R {[H] e
4,500 S HL S 2R EEATA 870 JLELIN N ERME Z S EE S - MR ER U E Ak £
PRERHIBCEE 204 RN E S 5 SRR ey > nIfE (R AL AR

FAEMFEERS] - EHEEET BRI - aRFEIHO -

o
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B A B R B AR - A Y
NS
#HAT
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HETHEAFNEE > EMFHARERKRELET > (RS
FE ~ RAR ~ JRBE ~ RESE/KAE - RN & B CEERIE

T 14 (EJERSET RIAYECEEE =g (DNO) - DNO #Z4¢ ESO FEE
TR B E S o R HE R R A BRI - EEE A E
NS peRae e R R &t

BILER

fLEmftREAFREET > HEEG&ImH PR - HFEATEH
MM =R HE RS » ALE DNO [FliFth 3= fLIER -
RINRINE ST TN 2 (Ofgem)
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RINAME S R IRV B B AV LIFE R AR E PR
[FIRF AR S ER AR R OR 24 H] BN - Ofgem EHIEET > 5TETH
B QORI 4ERF R R P - A0l e BR RS TR 20 4 DA R HE PR AU e e DA BE O
BRI I THIAHBE AN -

7. P~ BEJRAN TSR SRESEL(BELS)
FEIHYRE R R A X ER E N BURETE  BEIS RlETEUR > EIE ~ &%
P S 2 SRR T (A i b B8 > DARECR LRI AE A T AR AV AETR »
B IRIERE -

1. Energy generation 2. The Grid 3. DNOs and Suppliers 4. Users

Britain’s electricity is generated from a wide Once ted, electricity is then Network Operators take Finally, electricity reaches us. After its
range of sources, such as renewable energy by the ESO, a legally separate business within wmmwmmnm Journey from the generation stations

like solar and wind, and more traditional m Nl IGidGro plhoughlheUK their own network of power lines and through the grid and DNOs and into the
power stations run on nuclear or gas. We network. National Grid, underground cables, taking it to homes and ownership of energy companies, it's ready

share electricity with our neighbours from |h T .onOwnsr owns and operates the businesses. As they do this, they convert the for us to run our businesses, charge our

abroad, using interconnectors ~ technology of cables, pylons and high voltage electricity that's in the network to phones and watch the TV.
which can transfer energy back and forth ned to carry energy long the lower voitage electricity that people need.

between countries. i high voltages. National Grid ESO Suppliers then charge customens for the

National Grid ESO do not own or run the ‘""",Wd'd s the ff“ S Sy, beeang electricity they use. They buy electricity from

power stations but can ask generators to upply and demand, seoond by secand, generators and then sell it on to customers,

make more power available to meet 1o supply

demand or to reduce output if there is too ‘who are free to choose any supplier they like.

much supply.

16 FEEIHERETE

RRSH AL LBV E ) Z %858 .0 National Grid ESO » & F
Scotland ~ Wales F{1 England EEJFELEEAY - #5082 BRMRA 28 B I 0 B BE 445
o (RS S EL S BN (R RS LUIORFR S0 Hz - JLEEEH
FF2 BGRR[0 AT L S B L B A

2017 4F > Ofgem ~ BEIS (52E - BEJRFI T 2ESRIE AL ) # National Grid ([E{Z
BT FABERFREMEENAE B AE T A EBNVE ) E
(National Grid ESO) - National Grid ESO # 2019 4 4 H 1 H % National Grid £
EANHEILERS - KFEE SR (ESO)SE M EL National Grid g8 77 5 v (28
e ERE R R B L MR B T BRI B e R & A

EE VN
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National Grid ESO A5 & F 2 ALRIRG - # rii5Hy £ SE M aAE R A
TE FoEE e BN EdE - & POy S T A - A - R
BRI ~ ORI R E R HAAERE 2 5 LRI IhAE » B PR BB R E 25
(National Electricity Transmission System > NETS){J% = - 75 8 2% F Y643 > National
Grid ESO EHHiER 240 F P ST RY B RS - IR BT R R R B H Hi
BESEIEAT S R (L HIaE, - AR E I R4 AIED S - National Grid ESO 4
SRR L B AU 2R B T3S A R - ARApEBRUERTET> - ESO R
{55 F B 2R i B AR SR (NETS)RY O 5 & &Y & (8 I ) Y RTRE - (EHIRRSL T3 T » ESO 42
HEHEIA & B2 AT R - SRV R BEARAY AR AR BRI ST - DURH REFAM
AT Y35 BB R AR B A ZR 4R AV AERA AR - National Grid ESO {E RIS 5 THI 4% AAH
HRHY, T > National Grid ESO BLEIRMS A1 - DUBIERE 1) 24809841 - ¢
{5 National Grid ESO RE#LLSEHTHY LA R A [FIAY 7 22 B ) £47 -

E & National Grid B2(LLIZK » FEEAYE ) S48 i 52 2 B R 5 - DA
5 Ry A E ] - AT ARSI B B AR A R - B R B S e
TIRe i85 oK S EIRIERATTE - PRI RS IT R Z A - B TR s

SITEEEIRE SR PRI -

AR S5 EE ¥ National Grid ESO HYFFAEFETFEE - RS 2 i S [
PR WAEEDT

1. HATZGERMERHEEIEE - ©F online Sk EIRFE &~ AE 77 - BN
MR RIER 4R -

2. EAITEERRY 2030 FEHRHEY B AR » (ORI B IR B 1 &y - i
HiE e S TE ~ fEREER M - EREEEC MU AEREIRSE o AT - BEE TS
eI K IT RAiGe ey - AR SRS A 8 - K& B B Al
#4172 National Grid ESO [fii S R &2 A A A28
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3. National Grid ESO ¥ FAgElRAYEEE - HUANHE G ST

E A2 B o Q@ R1% HF Y —E5  National Grid ESO ilf;
S H SRR T R ERED - HEEEA TR ZEHE O8R5 2R
EHEAERRFERSEA SIS - AHE/NGHHEE - IR EER AR
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oA A B R O EL P TR 2 B H /N S BE HRE2 45 National Grid
ESO » fEREAT B IS EE NIF T - JR B IE S & - (1 A RN % -
TR LRI 2 B BR P ER 4G National Grid ESO S HL » BEEIFIRR
1152 National Grid ESO 7 BIIFFFEEHE < » HENNG34 8 & B2 3 e
FEAH G Elexon NEHEITERARGH © MARN/NEE PV #EHE
[} % National Grid ESO Hy&: & & sk 7HMIH > [N L National Grid ESO
N&GEERFNECKERERES S PV I EFNE 2 FEEH -
National Grid ESO FIIFFE 2 (ETE NI > B ks LR AH 18 > & TEER B ik

15 SO AR FEREAR -
. National Grid ESO HY VU (& & 48 - il /5 -
(1) BIH<s e

(2) B

(3) KA

(4) EELEE

H A1 National Grid ESO €A 650 fir & T. » H.rfr 200 {ir. £ TH2AT > 200 fir
Ry e v 2 SR B 0 5591 250 fir A& 5B e L2 AH R ZE 7S -
- BEEHETERAE 2025 FEEFE ) R E P - 5T E 1= 8 H 4% - National
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AHTEEAL - DIERARGER LY HERLER RGBSR EMK
PRRE Ry mlaE L B8 (B — TR A T R G HE ) R e &

31



10.

11.

fii National Grid ESO % & {l FIREA () st figd 1t -
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Bl SOGW VB 24080 > F57F 10GW AR H Bty MEsE i B4
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£ 2019 4 > FEE G 48H 2 H ) S 4088 0] 52 2 AN B S g > Eor
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4 FEPAEREE R - (R | & 2 FRIBEEE - 534 RETH 9% E
HERZAE KGRI E K AIEE 4 10GW YT MishskE H dhi4r(12/18)
RPHRE S BE AL Ry 2GW > HRAVEE IR E FAEST ~ BRA DU M5 HL
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132 kV B RE 245 » 1 132 kV Z BLERIBECE 24 - RIS
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3.5 Energy Systems Catapult

Energy Systems Catapult Syl bHFEHRE - RIREFIHA - HATE R4
5 9 { Catapults > HEZRITHIEREHAE I - (HE DL NPIREES A EHTE £
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17 AR5 Energy Systems Catapult Cannon House

ARZFFEFN Energy Systems Catapult 5 4£ 125X BAVRERERAS - 11 H 77 E)H
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18 BRHRIUR AL

Electricity markets are complex: multiple
mechanisms for signalling & rewarding
value

)
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Can this array of mechanisms combine coherently to signal & remunerate 'system
value' of generation, storage, DSR, network capacity investments?

Capability Carbon
+ Firm frequency response « EU ETS
« Short-term operating « Carbon Price Support
reserve « Renewables Obligation
« Fast reserve Certificates
+ Enhanced reactive power + Contract for Difference
service Feed-in Tariffs
» Small-scale Feed-in-
Tariffs

© 2018 Energy Systems Catapult 18
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3.6 EA Technology
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3.7 Innogy

Innogy SE J&—F &AL A EE AR (Essen)EETR A E] » BEA S A EEIRETR
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_F{#% SCADA -

Fo T BN AR RE TR - SLE AE VR E I BE A 8 DL FE A BE U 2 75 (Renewable
Obligation, RO &8 /1 (I ERGFTHE HERYEE S VAT E 73 R E PR AERER - BB
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