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Optimisation Informations
Levers about D-Day

L I I S e dule of nuclear maintenance and refueling

(5 years)

Hedges

Maintenance program of fossil fuel and hydro plants
Supply of fossil fuel

Arbitrages on stock use, customer load shedding...
Small maintenance and trials

Day ahead Generation scheduling program

Intra day further optimisation,
market purchases/sales

Intraday

Fl4-4 /7 shent grg
DOAAT - 36 g2 438/ » # 44 £3 5 bfend 35 Ka fr

T3 el o ho 45 9w o BU 3B & 1% B EDF A £ ch
FLFA LI AT LR FRENTS S EHTE

AR FREC TSI AT LI AR 0 L P B B )

5=
)

=

R

EDF Trading

European wholesale markets

Optimiser

Manages with the
lowest risk possible ‘ »

the french portfolio

Exchanges !
at
. Purchases Booking of Gas
=P eDF gene.ratlon -sales _capacity at ! Arbitra_gf_zs
‘ price interconnexion lelectricity

(auctions) coal

B 4-5 HitImPE LM A B

=~ ZRTFEIENF RTE
RTE = 2 E&I@?] R (B50KV ) > 2 W NGET 3 F > B p X
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T E I T RIESRL =B X % 50~130kV ~ 130~350kV -
350~500kV o RTE ¢ 5¢ 2 p & 5

® T AT AEMETRA
® FEE N BN T R R
® frikw 4 kiien® >
® HIF 4Pk
® IHEFETuE
FEARP AT EZTORTELFEARPR
Bl = & AT X %A T BHIFSE LT RSO0

EoFE (1) 28 - §w94’m'f ile%ﬁ&ﬁ&
7>100%+4F % ch5 5 H & b EPEXSpot % % = 7 R E_% 4% 7% 49%-

Head Office

W46 RTEf 527 ®&TFHE

RTE v & B @ o ft s CNES > 3 & f § 1 400KV 12+ 44
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BRI Mg I WL G R (RS ) 5 kAt 2
B ko1 v &4 gH e MRL I UAEE LA v i
ENF L SNFETNUIENE L RBTSORF T NI pL4EE - FW
AR T e 2 B Gk &4 &4 CNES § 7 sk o

o~ 2RE A LFAENRP EDFR&D
EDF R&D % EDF s 4 28F » % ) i Pric = 6 2 /57 5 4 0 iF
1@%%%&@@?5#4*@i;ﬁ£%’ﬁﬂ&@iﬁﬁﬁg

S G R RPN AL A R ROE AR AR e HR

I~ ®42E WP Soops

2301992 F o B BAN E IR E 0 A B E S E TR
HAEM 2 ks b AP ARFE3% - #£1 2001 & © B3
TeBELERRTAZ XRRF LI N2 A B e g T HEE e 7

ﬁﬁ%%ﬁ%ﬁﬂ@a%ﬁﬁ%g‘&%gﬁuaﬁgﬁﬁagboﬁ

1

GRETN 12 BERES F WP SFET A H50% 2E AT
Pt AR e p R HET PR R R p&HE
BEA I - R - FR L -AEER ST ER AT
PASHERT CER AR -AEEFE S HFETNER -
UBATE TN TAFEFNEBRE P LY RERLYL A
FREDFZHERILST S FHEE S AP R FE PR R LR
12So0ps & P 5T S LA FWEEF A 3 LR 4§ TSO
fF TRERERE
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Exchange and OTC

\

TSO

|

DAY-AHEAD > INTRADAY
MARKET MARKET
Long and middle-term Short-term Very short-term Real-time
(Years/months/weeks) (One day (up to delivery) (minutes)

Hedging price and
volume risk,
optimization of
production capacities -

before delivery)

Optimization of
production and
consumption portfolios

Balance of production
and consumption
portfolios

System security

B 4-7 TS HE AR

Soops A & Eurolight # # &2 % #1488 2 47 ~ FE v %8 ~
el R pERE RN LE FR(ETS) ™ TS 2R
Folp- A& F - XA E A RS RUF R E R T e
FeE .

)
’

A~ RN RE 1M CRE
2R AEELE € (CRE) £ 32000 % 3% 247 >
R R

#peh

FREEZRT A o RF 3 Fehl ¥ 80 Amikbag

A

TRLARwRZFCE Do
Ao hllEEmElard , ~ T, -~ TEPR | » 248

AR R R R 2 2T Mo B S EH e

\
\\\?{r

BHOE R ES R P RA AR L o b
FES E CRE E & 373> &d R4caZZ WM PNING0 A F o BB
3 v EY Iﬁi_ﬁ,\tﬂ }J ﬁm? > PE.E]?;‘,T-;TZ’“J‘E’%G‘E"J/’?:& f’(%fr"‘?J t‘»}k‘ﬁ.ﬁéi

o

P R hieiE e E - 2
B2 X CRE e13g & % p ﬁ’zf.‘j—?ﬁ;@i e d At H

o Tl FR T A 2
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L ERTS P FERAS
5A®MT A P EREFH R

THNT A B F I NTEAR S L EE E R g R OA
BEFE G TSOf F# 24 fenT@ETgrEsn, e 2 387 T
s Feopdirg f = (K,f TR RRE ) o TS it e F
Ekikeigst T T gsg >, (BRP, Balance Responsible Parties ) fw
Lo BRP f 4 7 H5r ¥ b pdirt REL TR Tl f iz 8
* TSO @ % » BRP 17 54l — ' o & — k0 &R & KA 5
TE R

T hdy 2 F BT R R (oF 54 4) TSO g M &%

TEERA PRI ZIFTLE  A#H BFF LK G T
EQﬁFm VRERFHEN ET
oA T e > TSO i T e 3484

AT bR kB RE G
WA R U0 g TSO sebrrl R
Er e T RS f PO R TR E R S F d BRP
EFMBRE 4B LA B R (B B ReR g ) 2

232 (mr 2 E) B ERE FIFT o

injection — withdrawal + import — export + purchase —sale = ()
\ ) | ]
| |
Exchange trades
M
etered data OTC transactions

W51 LA TR
BT A B2 R oW 52 R o T E A S e

At
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B2 U AR 2 B3 o g A g et I ESRIRIE: B
BARTHRFEfE LS g g Todlateom 2T
B3 (OTC) ;- H*¢ =

ArS

|
-
5
i
=%
"gl
jul
=
i
‘a\

LEAAE T L

2

=h
B FRnT

&3

BPHEEDILEEXTALITIEFEEFHDT LS

\“‘b

B R GTPREEPES 0 2t T B R LR e
A I I NI S BV S -4 S S i S SR |
FEFER P HE PR AL PBPENEE NT S D H A
PRI R PL B AR I AR > B R R e L

-

LERIFEH S TSO 2 FHTF > TSO F 2 4%pwdpp b

i

W

—

o £1SOd S EZIIERR R - B2 A 41 1SO A
+

5

%

4

i

Ry
=

ERmT HL L o b th s T BB R S 0 #12 TSO

14

E:1y
T
ﬁf

PER-T 2 R EPEET > 2 ISOEY 25 7 i

L oo

—\

N
ﬁf
i
o

Power selling

System Services

Organized Market: Over-The-Counter
Exchange (OTC)

Derivatives Market Spot Market Derivatives Market

- Futures/Options - Physical fulfillment - Forwards/Options/

- Financial and Structured Products
physical fulfillment - Financial and physical

fulfillment

{ Other system services

(e.g. primary,
Intraday Market
Continuous trading Spot Market

secondary reserves,
F5-2 Tt t %HEH

technical losses)

MBIS-3 RMPEHNTAFFATLEBRE P AP FFENE A
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%ﬁiﬁﬁ%’ﬁﬁﬁﬁ%£ﬂwt%iéé%%$;ﬂpﬁﬁ%;
PR ERA & d T S00ps ieHE o 7 Rt b
P 4 2 T frms s 4 d TSO f F @ o

Exchange and OTC TSO

A A

DAY-AHEAD :> INTRADAY

MARKET MARKET
Long and middle-term Short-term Very short-term Real-time
(Years/months/weeks) (One day (up to delivery) (minutes)
i . before delivery) . .
Hedging price and Balance of production System security
volume risk, Optimization of and consumption
optimization of production and portfolios

production capacities consumption portfolios i

ERADP RS LA FHEOFERT A S SRR EERE P HE
Bedpg 5o AR S FI S

® F/¢ B piikind

® I ;e,‘;—p,ﬁ Bl g o

® FHNFREEFEELDOTAGHE R T PR R

£ e P iR

O T UAEIRH G NEIEE > LRGSR P Hen b A .

® FARIRASE] R G p A SRR

PRRAFHIDTS LFREAY - BEFLIPFDFE 28 3 2
HE7rE (CLp R HIFEF )RS T2 5RO REEKEY
Fo EH A ERFT N TS f%k*ﬂmﬁkiﬁi
FEWH - LRI S

gl

T

ik
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@ Fyd EH L BFHETIRES -

@ IHFNLETNLFE T LW LA Bk (4o
His s Fefls

O AL AFMTRE S (ol HREE > 2 £ 827 £IHG
—%;\:)

® FUFL TP HZ AL H

<k

PILepAirh bk riBiE- THY 2% 3, (CCP, central
counter-party ) i 7§ 32 - H B R 5 1 f FORIESTT I auE G b
o AL S A o B (Clearing) 13 & (Settlement)
BREZ AR VRIR 54 Hr 0 G EITEIREFRACT R

BIrEREFERARE BY -

Managing Managing
Credit Risk Payment and Delivery

Netting

Central Counterparty
Standard Products

Standardized Processes

(Straight Through Processing)
Payment via a secured infrastructure
Delivery via TSO

Close-out Netting
Margin System

B 5-4 #& (Clearing) 524 ¥ (Settlement)iz & 2. £ $ +* #
TR BRR AP AP - HRBEERT S S
EITARR o
52 HFT 4 A 52 FHIEHRR
FR1989 & FI R 2R KT EHA SIS B A F E R

# 7 # Generation(includes storage) ~ & 7 * Supply(retailing)ﬂi%l 7
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% Transmission ~ fie @ % Distribution ~ @ i ¥ Interconnection -
ERTEE L2 Fwe SR 557 m B FTE2 8T EE
:mim*mwiﬂﬁi%bﬁ? ARARSCRETRAEFEARIR T4 2
PSR ERIET FRNE T4 NPT E LT YA F L kL
Fpt e 3 PR T SENEI S P I RFTAFTRFAFET 272
%ﬁ°ﬁ?25€ vl TR ER A PO E R BRI 2
Uﬁ%iﬁ‘&% d P A 0 FL P R T ARG uﬁ];ﬁ AR
ok oo@m i A R IA R Ed M3 (National Grid) § # 438 - T i
SR ER S E N2 R R R S LI S Y2
v : Nord Pool ~ Epex Spot - APX & T S =3 % » e s T 5%
$F2E&4% 23 TSO - Y{Natlonal Grid - b ik 2% 2z o

TR E o

Key Competitive market \ Regulated return business ‘ Route to market
& 2 NN 5
agm:m.g R
BE o ti o : (| A Q ; " =6 || 3il| =28
o
eneration ." : wv 58| = =88
» |38 ||V || & S| =|5=
== i SP ENERGY Scottish & Southern
WEEAE | ransmission @SP ENERGY natlonalgrld §
— N \/ . -
LAEE | system nationalgrid
operation
— e
BHELD | mams || POOLNEX  OTCTrading ffy FHE Rt
v P o
O} 28 E=u IDNOs
EE % &5 S § ég g ﬁ "\\\ (Independent
Distribution zs (0] 3 ) Distribution
o W Scottish & Southern Za é wsvens powss E Network
‘ “wZ V 40 g‘g% Operators)
\/
[T & =] J 5
=) = (D) : I.IJ (] Q < =) i
€5 glilalle|2|E| BB E|z
Supply ’fp E . § @9 Z ES ‘ S
» |13 (|| V|| X IR v t 3

:

B 55 BRTEeHE

N

T F B AW H(Ofgem) R & d st~ = > H P A tgw
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FmT VPR REERERG E ALY FFORE P AHRTE 2 F
Mz R L 11 B o 4Bl 5-6 977 0 EARAR T2 TR FIRGI E
BEESPFFEE > Ofgem RIE ) FEFhFiE Tt yvéy
REP FRONZZRE B FAJIERMH P L2370 Ofgem fb
g freOfgem £ 7 e0R 4 ApMEREF T L & A8 HT R
REAAMZRT BT RGBS TR SR
(BSC)~# 33xp (MRA) 2 338R T - H ¢ hBSC { £ B2 L

i B 42 304 0 3 4 Hk T 7 4] (Balancing Mechanism ) <& =
P T ROE R A R A%
gem =5
T ]
Electricity Licence Both Licences Gas Licence
Code Mphaged by:
Code Managed by: Code Managed by:
B¢ mON SEC |G H’{I‘:i rv UNC Joint Office
’v. e
MRA | Gem s | @
cusc ﬂat|0f‘a|gr|d iGT UNC (‘7“.1;:“' v

arid code | nationalgrid

sic | nationalgrid

DCUSA | @\

DCode ena

ey

Bl 5-6 Ofgem & ¥ 2.3 § 2 T ¥£49 0 2 2R
5-2 M % B A 7% % (National Grid)

BRI TN FEFLEN S T AR TR R
AREDDTED T R %gfw@x;rtﬁ FRAE S T
B R E 2 B I AR T S e PR RRE

(NGET) § $ ‘adF s+ TR Igram g § @ 5
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& 2 fpendp gl T AT 4 2 TEET o NGET 0T 73 i
4] o NGET i@ R - 13457 4 R > A2 ed
%@ﬁ%ﬁ#%*°ﬁ€1’%%ﬁ%$ﬁﬁéiﬁwﬁmaﬁz%
BB PRI A B p L LR R EFRT TR REF Y
A WP R A NGET 3 B 4T 45 F Rk | ks A o
FRTS kA2 A RE® G NGET f - 2i 821 (Fff 5
BBk S o R R R 2 RBIEHET B AR 2 f R >
k2 &
RS o t’;ﬁ%é‘j%ﬁé} SR & ;E%E’T EFIBH T E 0 AR BN

BEFAREBEL 2 AL PH- BN 22 I1SOEF L4k -

fo Fo£2 ISOfEF AR -

MRS BB T B K e TR R KRR BE (T2

LR A A -TRREEET > BEA TS A R E R T RS L
hBL2 TR E T T o
EFRFE SR mﬁ.;]"" % thd B RS i J 22 (NGET)
“riEd o MR 2P bz 3 NGET F f f @Jé{:,: B2 RIFRY B
FER2 1AW IEFRE LR NGET 2R HO5 7

TRHGL 675km; BT L 337 0 3 244 B A ¥ o Ej’];;ﬁ]%
”f@ﬁf@ﬁ%EWW?*ﬁ%&;ﬁﬁ%’%%ﬁﬂéﬁ“ﬂ%

©4 HVDC it @ » 282 § A ®a T~ ok§ 2 € F fans

PAREER W LRBIE o BT #m L B4R 56 41T -
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National Grid projects

> +— Existing Norway
\\ <% -==p In doeveiopment "
. - --~-» Future potential -

B 56 #RT EH
ERTA SR8 295 3FFr 2wk f 095 556W
(HL8151);: shanEr 28 9580GW (85 c82E)
BEIARITARLZAE* FEFN5 459% AT A FT 22 15% 42
Higoptttr BB BH B8RRI @ifﬁﬁ%?ﬁﬁﬁ?*‘ WL E i
6930MW (%) 15%# * 2 & F ) » V- HBET 4 > P ARE
RERMEZRS RS FF FEFZ AR T R AETR 2017

ERRHET LN 325 TWh & o ¥k & 38 T £ 231 TWh 4

5-3 & & ﬁ""‘ (TSO, Transmission System Operator) 2_i& T4

B G MARZHTERBHTSO = A A fAafhed
4 e R (SO, System Operator) £ 7 4 4 i# (TO, Tansmission
Operator) - F]pt T 3 F(TO)2Z LM F = &
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@ FEIMaIF- BB RRY SR
® HiEFTEZ LT Lz Fadni Mk

® E A E k% > &2 & f(Security and Quality of
Supply Standards (SQSS)) > # % N-1 2 N-2 ehE & ¥ £ o
AR (SO) R = T 7

® Iz &5 p|(market rules)

L

2R

® T 4 & P (interface requirements, operational procedures,

information exchanges)

® 3z T i * R T (access rights and transmission

charges)

FLEZEREHRBLEF Y 2 HRZI7H L EHHEBE 2
%@E&og%?%%ﬁ?i*%&mmw’Mﬁi%@@ﬁ?i%d
Frued Bkg o R AT e * 7 (Transmission Network Use
of System (TNUOS) charges ) > 3% % * (21395 %38 £ # 8% & A 372
ZFF o FRREN 2 FEF AP FTET LD TG P T
P gt T o

~

|
~=

R

TEPT Y TNUOS ehy & » BT il 63 F Al L F o
CAFETHZ GTERMNBARFERTEL A LA TGRS
Yo ¥+ = BSU0OS (Balancing Service Use of System charges)
JAE T W(EENRT AR)NFEAG TERBT Y HAETE

ﬁ%ﬁﬁﬁﬁﬁﬁﬁ?%w@?%%/nl¢¢ﬁ;@%‘a3

54 § 4 T gFd Hi84)
oo HER 3t Erdduie 52 ;‘I‘ZE,_—I&?{’ )/é. % BT RS T @r.:r
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GRFERE T RESER T VR FEREFRFN TR T oE
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5k MHMEF AT I R R A WAL G P }l—i—%‘{kﬁa,ﬁ—ﬁ 5

3\

g BT

/
A A

ZE RS 1 N F@a@ﬂ%ﬁggoiwﬁﬂae
AT FR P oA REER2 S0 I FEYE
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P ERT R £5%) 0 2 B2 f SFEHB ST > Fl 2k 4]
mHEC BRI DGO HRR > B G TSNS TR
BT i s A F 29 P F 2 RE D H 0TSO v

ToEBp AR RS B s T
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BB RE o HBREAS AR 57 7 0 2R H AR

T

b
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L E o RWE L YRR R B QT b 8T
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%

N

Db oo P b BEFEZRMEFES L ERAF TSSO uiE

— A~

ETIRS

FEAR PR 0 FEF RANT XA UFEE L AR 2P
PADTET ML 2HEI Y PR RTRFEL- T 2L
TP MNEFAE S NAFRFE ORI T URRR EORT R
EEAF BN LA N R T LA ER > FLEL AR IRE RIRD
FEETMEEB > FELED { ATERATRRF R E 0 PIE B R A
HiRg - g FFE @@ s 1) 73 coptfeg % iz { 22> TSO
EHBEBOpEREELFEIARZ AT EFASE o

Eﬁﬁ uﬁix%%m %¢ﬁﬁ&%%mm%ﬁm

dispatch & regulat

=) = e
BREMSRE : -
4 ettlement
— Cap::;y market : Period '
q= =] = it ol Balancing
E FE ) Forwards markets p Mechanism .
—Eﬁg SEa AN 2 (OTC,; bilateral and brokered)

:ll\

Options contracts and other derivatives >

Rne

|Day-ahead auctions >

AATHE D> SE@H
G5 °—/

= Balancing Mechanism
L \
35&% 4 )—"" K:F1QL|EI

Submission of ¥0)
U Physical Notifications :
T -2+ years T-1day T -1 hour T=0 T+30mins T +14 Months

Timeline Submission of Contract Notifications
Bl o7 # T ARER

Closure

Imbalance settl

0

RRER

]
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LERE TR
TR AL GRE- BHRET CNENRE- B AT
e h G Re B5-8 WA PRI HE R F G oV
BERH HFE AN ﬁﬂ#&f#ﬁr%}b’%fp » 3 GFI ~ Tradition ~ ICAP -
MAREX SPECTRON - tullett prebon % T » » H z i %5 iz OTC #
B UMERLNINEAL22 530 d S RE > Vo
E L N E UL BERA L FABH R kR AR
w2 5B HR5 < Nord Pool 5 N2EX ~ EPEXSPOT % % % &
SO HABH N AR LD ERLgmRA SN B E- T L
L2 P PRI EE > ARSI I p AP R

FRERP S > R H 2L B RAREER S o

KEOTCTHE - BESEZEER -
E—ié&%ﬁ?ﬁﬁﬁﬂ/\iﬁ ( Grid Trade Master Agreement; GTMA )

RBETREI—F - B—A8  B—F% -
REBRA (HNFetER ) FESIREEL -
FIERXRSEMEES H‘t

’_J. GFI /A Tradition .:'|CAP MAREX SPECTRON () tullett prebon ]

ZENREE LNENRB/RE
BENREEL - MIFEESH
e o s RESEPEHMBMBAGHGE
BEhi% . RBWEHRS - BXSBAHED
« FEZ28EFENordpool ( N2EX ) FEpexSpot ( LABIAIAPX-

UK ) EHEN2EX  EPEXSPOT

Bl 5-8 M2 M2 b e 1870
FIUREH B H HE TR TR e kHAHAREE
Td B S5-Q8T o BPNE D F2Z B TS E90%
BEHHDpwE PP E TR L 5-8%2 F 3|7 WL g

BT 2 F B A5 2B eh- A 0 9 3% e b ehfg



BB 2 2 3 chL BPIApF » TR THRR ST B mp
H-= %?ig;[p—ri H-o

800 m 2008
= 2009
i |i iﬁ
700 2010
= 2011
500 u2012
—_ 2013
=
E 2014
3 500 =2015
3z = 2016
£ 400 m2017
@
g
& 300
200 }% g 5iﬁ
N7 T
100 ' l DR gy
0 l I. 1 -—eem  mem| s N e
Physical Bilateral Bilateral Bilateral N2EX EPEX Spot Balancing
demand Seasons Quarters & Weeks & Day- Mechanism
Months ahead

F15-9 it ~ M2 Tpss 23 #
57 w3 LBz B 2R

FRPrTEEE DS L PR > LR B R ERE L T
AR FE > L ¥ L TSO f R 7 > »#ERd NGET 27
AT B AR AC R 5-10 #7570 3 T TS 4] T & T T RED
R prdlErE AR E £ LRE 2P (ELEXON) (77 T §F

:‘_}'—. » Elexon 7]:“1;}7?7\ T @'J_ %EIJ N -'? ng%\ 2 P zE‘.ﬁ-ﬁkﬁx 2‘_7_ ,,_t_%

Zis ATy ERAE - EROEEEH P 0 ESF 304458 - S
TENAE Sk DISABEE - S H mRREpRE £ 0 e d

hpas)

Ak SE L 2 ARSI 30 SR N I REE > FE R 1
15 A 482 FHEH 6 R A 1420 F B ERE EFEE

R

34



L

| “to= =
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3 % i

> Q C

: ©

: O

Forwards and -
future markets : ‘ :
4 : “—= Settlement Imbalance Settlement :
Power exchanges Period :
Years in advance i 1 hour 30 minutes 14 months

R iaiscsiisasinsiasaand Siiiaiiiaiaiiaaaiiissaiaisassadiisss e iiiiAsaiadiesiassis T —— aiasaissssniall

B 5-10 7 T frfs 42 %5 ife
TR d 895 F- ALTE2 AXEREY P 6f ‘; e o -
PR T e T TRER - )T P K -
e

TE N2 E T E 5 850MW & 2 0 24 0 PBEY T % o 4r@ 5-11

BRNBEEZHE

\

850MW

Contracts sold

oMW
00:00 23:59

12(@)*7 - FPEF T ELRREFREE-HBEF Agd Hip

N2 bR RO w2 F TR 4o 5-12(b)# T o
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850MW

New traded position

oMw

00:00 07:00

19:00 23:59

(a)

MEEMESHBE
BRIy P REE

\,

i Final traded position

850MW

oMw

00:00

06:00 07:00 19:00 21:30 23:59

(b)

B 5-12 2 2 £ 3T

I

FEHR T TSO g % T B4R 5-13 #r7 - 5 F W

(PN, Physical Notification) » PN Z ¢ 7 £ pF R e P {se » 11 %

LB ERFRSFE TR o 0 PN 230 p 5 e 11 2o 4% 2 4 NGET =2

ELEXON > e &3 b7 S Fn (rprdfs 1)) PN EY 7 Z

Rigeo E plEE 1] ot PN#-¢ p # i & B 2 s s PN(FPN)
T o T s ] o
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850MW

OMW |
00:00 06:00 07:00 19:00 21:30 23:59
Physical Notification (PN) Submitted to National Grid/Elexon by
« From: time (nearest minute) ) 11.00 day-ahead and can be revised
« From: MW > at any time prior to Gate Closure
* To: time (nearest minute) g Last submitted PN automatically
* To: MW becomes FPN at Gate Closure

B 5-13 R 22 FTE
B THSAIE 0 G R A BRI R TP E R e tf
FPN *h B % & £ A73F 5 8 TRt M o 4ot B /) 4 1240
HEPF R wREFGE o TR RS T L S SRR LfFE D
$/MWh 5 8 = > v s w)end 47 1 2 g 22 offer-bid 3 — 4548
—%;E,'a_,~jﬁg§ﬁﬁﬂ;f!1ﬁ;g\:\‘Lk.);_ii\. %%”:Rk?”' -
1

5-14 =777 - % p NGET 3 & AJZ2 74 € % 5 1,500,000 &

-~ == ( N\
%E -I_ %R EE2 | Intended generation profile Bid & Offer data *Ej oo~z LISI_
. . . . Up to 5 offers and 5 bids 4 E !

(FPN) + (Final) Physical Notifications . E . -

L ) ach has a volume associated with deviations

from PN
( ) « Pricing is ‘simple’ — only £/MWh
Plant physical characteristics » Cancelling bids/offers must also be submitted

EE‘ *%E H + Maximum Export Limit (MEL)
m « Maximum Import Limit (MIL) .

fw] FBAFME | - Uptothree RunUp Rate(e)andupto S
three Run-Down Rate(s i

+ Notice to Deviate from Zero (NDZ)

Bid-Offer Pair No-2 | 40MW Offer £32 Bid £27

. NO"CE to Delivef Oﬁers (NTO) § Bid-Offer Pair No-1 | S0MW Offer £30 Bid £25 FPN
+ Notice to Deliver Bids (NTB), Bid-Offer Pair No-1 | -40MW Offer £25 Bid £20
+ Minimum Zero Time (MZT), Bid-Offer Pair No-2 -30MW Offer £23 Bid £17

* Minimum Non-Zero Time (MNZT)
« Stable Export Limit (SEL)

+ Stable Import Limit (SIL)

+ Maximum Delivery Volume

12.00 12.30

Initial submission by 11:00 day-ahead; revision possible up to Gate Closure

Bl 5-14 T i@ 473 2 48 e T A
NGET 7 ¥ {235 Offer-bid sl B f 12 » 3 4r &5 5 5 T 422
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g
Intended generation profile
850MW

oMW

00:00 06:00 07:00 19:00 21:30 23:59

Offer Acceptance issued by National Grid
* Generator paid Offer price (higher than marginal cost of generation)

* Based on ‘point acceptances’ - From (MW; time), To (MW; time)
+ Contracted position adjusted so that imbalance is not incurred

(@)

850MW

Intended generation profile

oMw

00:00

06:00 07:00

19:00

21:30
Bid Acceptance issued by National Grid

23:59

* Generator pays Bid price (lower than marginal cost of generation)

« Based on ‘point acceptances’ - From (MW; time), To (MW; time)
+ Contracted position adjusted so that imbalance is not incurred

(b)

B 5-15 NGET 124518 2 4
1 A‘ ‘/ > 7«}}

w

A ER AR

2

LR

13

TR

I TP

Y& >

AAFTE PR E TR
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W T g F A ERFERAE T LR 4of] 5-16 or o gt
Ziﬁﬁﬁqu@E &miayg,a%gﬁﬁuggﬁéiﬁ
B TR

Contracted position (position
at Gate Closure adjusted for
Bid and Offer Acceptances)

Actual metered output

850MW

oMW

00:00 06:00 07:00 19:00 21:30 23:59

Imbalances between Account Level contracted position
(adjusted for BOA'’s) and physical metered output

B5-16 FRLVEFREEMITEEFLELEE? TN

FR2 AT p 2001 & 00k BT 4 A B PRI -

J‘

de R B R NG RAB RS R R H - TR SR
fedk * # hdch S00MWh T 3235 8 5 % it chg £ 7 TR A 5
,I‘j?‘z/év\ ) ,:‘\ «uF}%)if:r ;%4‘37 g\,j\*z‘;;ﬁiig\q\,j\ I‘lp“‘l’t)‘l‘_z‘ %lfgf‘%
o B RS AAH G2 S AT LA TR Y ¢ o o) 5-17 ¢

'/‘F o
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More marginal cash-out prices. 3 o4
From 1 November 2018, single cash- EI}’Q‘%*%*E

out pricefwill based on the marginal A A=—150]
1MWh of energy balancing actions.
Prior to P305 implementation, the main SOOMWhE#uZ
cash-out price was based on the most ;—+§
expensive 500MWh of actions. A

Single cash-out price.
-y ey T =4 A single cash-out price, as opposed to
= Z: :F@] 15 *':' dual cash-out prices as in the previous
arrangements.

Inclusion of the cost of

disconnections. Improving the way reserve costs are

: : : iced.
Disconnections and voltage reductions piiee . =
TREAE P priced into SO actions, having grqeaVRangZ?vffsscearrvc?tlysppfzgﬁg E’S;%d) InEt
@EE]JEEFH previously been unpriced. The costs function, which places a value on when ﬁﬁi*iﬁ)ﬂi

will be based on an estimate of the
Value of Lost Load (VoLL) to
customers, set at £6,000/MWh from 1
November 2018.

it is used based on system tightness at
the time reserve (Loss of Load
Probability multiplied by VoLL).

BI517 2 Tges v 54 8

5.5xRT R %

ERT W D L heB 5-18 2o o H P pg iz F AR A S
HEHRT > § 133 L E T TR F R g e pld 0
PR i FAlRm o TR F R 2 TR Rk

2
ppt et BB R E e T RF VPR I ELEERAE

* F
CJ

G

W

IRIRHUL RAL(ETS ), EmER

(PREBFEE) A=REE) (OfgemE:%)

kEEEH FEER

(OfgemEEE) (OfgemEE)

B 5-18 W& B = =4

FHERTERALDELT AEE Y 2 LB 30
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fem P FE LSRTHER*RE X 19.7%; BB gl 4o 2R AR
FBE 40% 0 F 0 BB E A AT oA E L L TR
A RE LR BLGRERL 0 TR T AAHRET

2016 Euro/MWh %
MiEERZEE 40.1%
BEMA 39 33.9%
BEEFHA 7.15 6.2%
l mEms 197y
BEHiEH 11 9.6%
ZETEER 26 2.3%,
BLEEH 9 7.8%
l\ mems 4029
BEEERER 17.5 15.2%
FITs 5.24 4.6%
K DW= H R 0.2 0.2%
smizZE(ER 2.66 2.3%
RS GE 44 3.8%
tEER 16.25 14.1%

115 100%

B 5-192016 = 7 i 4 7 &

FHETREES MRIeaic=mg* e g Hpq ( asset

specific charges for non-shared connection equipment) % ¢ % & *

( funding costs of shared network assets and services) - % %%

PR3 7 - £IMWh recovering incurred balancing costs (+/- incentive
payments) o

PR TRE R FOPRRE RS R EFe RS

7 4B 5-20 #Tom o A i‘?‘z A%ig 0 H AP aﬂ‘ﬁ%l TRRE R Ew

RPE AL v TR F AT L L %‘gé BEREFMZ A

Eﬂlﬁ%?m‘""”ﬁ%%m '%Ld:a%&ﬁi\‘\?v’ﬁ‘-m/}é\‘ ﬁ%\]?,ﬂjt;?
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Generation Use of System Tariff Zones (Geographical map as at 1 April 2014)

Year Year
Peak Round Round Not Tlustrative Tlustrative
Security £ Shared£ Shared£ Residual £ Conventional  Intermittent @
W KW W KW @ 80%
1 North Sootland -0.002000| 11.940060 16.909972 -1.8!
2 East Aberdeenshire 0.794338| 5.576753 16.909972

3 Western Highlands
4 Skye and Lochalsh
5 Eastern Grampian and Tayside
6 Central Grampizn
7 Argyll
8 The Trossachs
9 Stirlingshire and Fife
10 South West Scotlands
11 Lothian and Borders
12 Solway and Cheviot
13 North East England
14 North Lancashire and The Lakes
15 South Lancashire, Yorkshire and Humber
16 North Midlands and North Wales
17 South Lincolnshire and Nerth Norfolk
18 Mid Wales and The Midlands
19 Anglesey and Snowdon
20 Pembrokeshire
21 South Wales & Gloucester
22 Cotswold
23 Central London
24 Essex and Kent
25 Oxfordshire, Surrey and Sussex
26 Somerset and Wessex
27 West Devon and Comwall

10.088312 16.676506
10088312 16.419588
8.954210 16.107179
10.092599 17.127997
8.028893 25.544208
8.028893 15.18
3.913693 13.153459
6.348284  14,148463
6.348284  9.032482
3.496664 7.670008
2042519  4.198748
2.042519  3.009838
0.568225 0.164386
-0.951028  0.000000
-0.335202  0.000000
-0.198633  0.000000
-1.704058  0.000000
-3.884439  0.000000
-3.944204  0.000000
2.065177 -6.036186
2.065177 -5.486685
2.065177  0.000000
-2.668629  0.000000
.921646  0.000000
-5.301776 0.000000

5]

B 5-20 # & E ey (1April 2017)

S

wEeT i

BAC RS HES A RFBAAIRFREFIAHTR S 0 R B

AR B f P H o Aol 521 S 0 f R L

-

P g FRELFE T SR E RIS R ke
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D [ zanehes O e [ ot
1 Northern Scotland 16.168316 2.189390
2 Southern Scotland 21.236592 2.950930
3 Northern 26.938177 3.666178
4 North West 29.640148 4.243585
5 Yorkshire 30.248609 4112721
6 N Wales & Mersey 29.715987 4.196350
i East Midlands 33.099594 4.584107
8 Midlands 33.782559 4.739846
9 Eastern 34.626967 4.751167
10 South Wales 32.317145 4.270506
11 South East 37.659037 5.170435
12 London 38.547848 5.139357
13 Southern 38.786441 5.380330
14 South Western 38.699518 5.237436

o ' Draft For Approval
B 5-21 § 4 %3 % (1April 2017)

FREfrE RO f B s R E BB IF LR F 4R
Taa F AR ERT A HE L | AR NK 20138 40 1
PR 4R S5 1 £ 4% (CPS, Carbon Price Support) #+4] 1 &
B F M E R A R R o CO2 # ML AR 5
2 b B R E S B AT F R 5 o B R

WhRE R TRPFIIEF T o 5 22 P 4o 5-22 4757 o

CPS rate - Fuel specific rates
nominal

Financial CPS rates Solid fuel Gas
Year (EtCO,) (£/GJ) (£/kWh)
2013/14 4.94 0.44264 0.00091
2014/15 9.55 0.85489 0.00175
2015/16 18.08 1.56860 0.00334
2016/17 18.00 1.54790 0.00331
2017/18 18.00 1.54790 0.00331
2018/19 18.00 1.54790 0.00331
2019/20 18.00 1.54790 0.00331
2020/211 18.52 1.59259 0.00341

B 5-22 CPS s %
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5.6 % T G it E

WIRE D EMPERET-lhour) BEEN2 L EFTERPARLD
A RE k(Elexon) A TR T2 MM {ATE R &
A HE B > 2 T fFant E A BMU SR EH - oom T e
#+] ¥ = (BMU - Balancing Mechanism Units) 5 — 7 T ff7citk = 2 $2 4 »
BMU 3 & L izigf7eap » Haxp Rz 3

® <AFTWEREFE L I00MW » & Y -5 H jheh BMUs »
j%?ﬂ@%i%@ﬁié%ﬁﬁ°

@ HLFEHTBRTREERTLIET - BRESD BMU» £ #F
ABE DR RS

© ELBELI]FEONWT IS SRR

LA AH L B R A BMUs > 2 2 M R 1 e R IR
mIERMH BMUs MR EETHSNE S E @ NERE

1%"“"—7 2t /J pj,:ﬂ’ "‘"mg E]JK];%*W._%;—;’JTF;\E% ;\;‘J-_}i_;;ﬁizjfﬁia

_?ﬁﬁ

IR R L LR AR R DA R

A tE iR R E € A TH28 A p A Hiz R AP E 2 R HE L
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FEIREBEEATHA Y PRI R LRRES P TR DR
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AR (SO) »* T grs 4P riiFeant § 50

® AN RSOMTpEp 2 [ {HROFEILEE &
BEOGEREILE T bR R 2§ RO 24 /) PRI
#F3 SO %7 T B ik 5 RFrehz 8 30 t1 /)
P ATEB S R R R(FPN) > P 2R T HREFE i 2
B 4142 BMU -

® SO g7 k3Ll § ;W;T;Eq S =S SF U R R S
kgt HPRAHEE o

® LAV R NET A PN P AdpY (Offer-Bid)

>

47‘~Fl
% SO fe Jf &2 # % BMUs faid & - SO ¥4 % 2. Offer & Bid
DEEE  RARG - AR NE L F 7 gL RELRL
EIHRA NP AELS 2 e BM R O E o

BRFERT A TR E AT e s L

7N =

® SO+

F_&

)g\

BT o SEFIEB AP LT gr P ihai b

-~

& 78
3T LB R AT R R B S| PRAR o Tl B PRGE o
® SO i * 22 FFT it ¥ 53 FaEr Tgg (NIV,net
imbalance volume)
ho@) 5-23 % o L gEis ] A e s s &2 98 (FPN)
Wed@EgpFmdE (Op Data) & ¥ &< = " {4 chaF i (Bid/Offer)
FEH (e TR - 293 2E 1,500,000 @sEp ) 0 L IRT G
TUEARFAP AT ELAFTRLTEARERE > - 2 P23 T
BiFivBE600 TS o i 2 THEIIARES g\,??ﬂ@;

L0 BMU s 4z B ¢ @45 8 45 (ELEXON) ik s %5
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CONTRACT VOLUMES Settlement

B{VI Meter
actions Readings

Bilateral M ./\,-/\

Trading M \/
Activities Bid / offer
acceptances

® 5-23 T grigdlines L W
T i;—ﬁ;i%arg] 5-24 %751 ,xfj B #ma g (FPN) (% @8
AEGFFREHAELERN 2 LR DS 3 - (Offer-Bid pair)
PR E AL
SOZENAR“F SOFEL A2 fH: 2L LHLSO s &

IR S BIRY A - ek s o N AR R AP

M

R R

MW | Max
OFFER: £140MWh | F-XPOTt
100 BID: £75Mwh | Limit
OFFER: £33/MWh
BID: £23MWh
+350

OFFER: £27/MWh
BID: £11/MWh

FPN
OFFER: £23/MWh
50 BID: - £75/MWh

-100
Stable
Export

Half-hour trading period Limmt
Bl 5-24 T sl AT & B
SO e frdp f 2 il & 2 4o 5-25 #r7 - SO fuk L | e b
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TR ARBE T 0 R SOy s FE L i 0 SO g ¥ b
MARge o he ] 5-25 ¢ 2 F S RN H TR R R o f
SR AL RRERERS > TFET A Y B E TR
(NIV, NetImbalance Volumes)sn= w £ 5 ¢ > d B i & i 8 gL F

LT gER R ER NV 3 e h > B0 2057 F (PAR,
Price Average Reference)” # % &8 2. T35 # - p % PAR 7%
£ % 50MWh > #2018 # 11 % 1 p F4>#-¢ :2 5 1IMWh -

Buy Ranked Set

Key
r 3
sy
55MWh at £170/MWh —
Offer
o ) |
25MWh at £ | e '
| 25MWh at £120/MWh |
BSAA - Buy
35MWh at £70/MWh
Offer
0.5MWh at £70/MWh
Offer
O 3T - 275 MWh
Offer
Offer
120MWh at £
Offer
| somwhatesomwn | ' -
B Bid
Bid
o5 mwh ] B e oy
75MWh at order
BSAA - Sell
Sell Ranked Set Bid Py

Bl 5-25 T 4R £ 5
OB A RS %R NETA(New Electricity Trading
Arrangements) 2 7o & #) 7 NETA L% 33t T-3.5 /] BF M B > SO
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BoigcnT ol 4L 5 SBP; SO ¢ 4 ehT i 5 SSP» SBP & SSP
ZREFARFALAR - SRCTERRDAI L P om0 - )
PERE BB 3 T4 S Hdp Bt SBP & SSP(depending on
market length, NIV) » &7 # "ér‘ vy e Timyed) o REER A
NHEyEauEE P (optionfee) - i2- A A SBP i % o i

- W RTGE R ARTT L PR A e M Rge 0 FRE T ER R
% % (assumes most expensive actions are system effects){s » £ §F
B HRTHAEL R (PAR) »BRMZ Tgrf e {7 @ &8 D
£ E_o TP A7 T RE 2 B

® H- 7 Ty (SBP=SSP) ;

® HHTmsvE (PAR) i 50 MWh;

® {73 f ¥ » Bl SBP=VoLL (value of lost load) ;

® SBP @ # 7+ ,‘f‘gﬁ TR K e Y jE 47 % (Based on LOLP) -
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MBRT EERAS
6.1 2 RRT 4 & spin

2 B e R 2 A Bl 6-1 AT BRI PR S A F R
K37 R840 2RT 4 EDF# > "MA KR FREI AU 27 R
$ ; TSO chgni 7 f >t EDF 27 > p i A dpdise & 5 RTE e ®
ARG 25 BET AP FEGLA T - R EL 2R
RHEIRT o 5g 584 ;& = o

Generators Transmission Consumers
549 generation _
Unith High voltage Industrial

electricity network . 584 sites directly
linked to the RTE
Nuclear Monopoly of RTE network
ycrauiic [ D 7
Thermal Several voltage levels e
Renewable
(w})r}g;\:;t;:; - 50 to 130 kV Distributors
130 to 350 kV enenis 194
350 t 500 kv . LELECTRICITE EN RESCAU *
(-..,...‘ﬁr.c..-., : ENEDIS and 25 local

q electricity distribution
: : businesses
€DF m“: Voltage level from 220v

to 20kV

B 6-1 i B B b % 47 L
RTE f # 50kV 3 % ks> 53 7 BRSELFI w2 - B
Lgpdl P s o deBl 6-2 AT o B RGP oA B EREL T
RKA DAL B~ 1R TR AFR R BRI T Ao
B fIpE L RAIZ2F I P AT ﬁmﬁ-uﬁfz«a ’
72017 # S bl H 2 EMHNTA S TA2TWhI# » £ 4 5 36.2TWh:

v

% 45 41 38TWh -
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E el

Grande-Bretagne
Export: 11,8 TWh
Import : 3,9 TWh

Bl 6-2 RTE 4241 % * B 3 & &g
RTE 4&%13‘:%11;{&; 105,000 km > # ¢ 400kV # x5 21,500
km ; 225 kV # g 5 26,500 km 5 90 kV s g 5 17,000 km ; 63 KV #
B2 5 38,000km- # ¢ 100,000 km % 2 7 %> 5,000km & = & F 5 o
‘%#2%0%%?ﬁlﬁﬁﬁ6%ﬁ?uﬂ)ﬁfﬁﬁ?ﬁ%°%@

7

6-3 47 - H hmnE- 2P ag o PALFARYRELHT ST o




ERZFTRESTELI0GW; 2 T £ 5 529 TWh - 2

~ Z

TEHHP R A 0 ) 4890 fed AP Bt A 5 AR T i

3

B U R r e v R ERF R EZ 7T19% - H s %v‘é“ﬁ-’f”of?%f‘f‘u* 4
Wez k4 e 20 2RIRDFLT B - ZREE 5 102
GWh > #8844 x ¢

_‘4“%-

St
SN
b
LES
Rd
W
R
hi
k)
e
W
S
past
=i
<
S
&
-l
\_.
o

o H A % g B AR B L 2400 MW/°C -

Generation Installed Capacity — 31/12/2017 Annual Generation -2017
Wind : 10,4% :45%
Solar :5.9% Bioénergies : 1,5% 7%
10,3%:
10,1%
Hydro power : 19,5% 1,7%
Nuclear :48,3%

Fossil-fuel Thermal: 14,5%

Nuclear Fossil-fuel Thermal @ Hydro power® Solar Wind @ Bioénergies 71.6%

B 6-4 7 ME TS £AHD L0
6.2 B i %A R 27 RTE puin
RTE &£ F 490 B % = » 2 ¢ Bas

g;

3 135 5 Bt E T
e 54 B ;¥ by 258 :[#m%“ﬁ%] gekizo 1 E o 2 11 BARE S P
3 32 fw o F o FAcR 6-5 0

Who are our 490 customers?

135 11
market railway
players companies
power B industrial distribution
generators N consumers network operators
SMEs - Households
(tertiary)

B 6-5RTE % = & &
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RTE 2 ® & #=4]¥ .« (CNES,The national dispatching centre)#
Fo-mTSO2Z &6 S xapl  Hipdl? w5 1R Adld w2
7B RBEAY s R ko] 6-6 4 o 0 4] LA T S
F I e pE T el ] LR R R T

B 400KV BB s b2 T

FIL b BT 2 e

T AE A& IR A

TOORTEZ 7 BRBHHY <R E R DRI 2T
¥ 78 63KV~225KV T B % 2 T N

® TR A 2 BARHRAY

@ HIMLE CHMTRAF LR -

i
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ﬁ?a%1@ﬁ~ﬁ%&% FE B gtk 2 g
FEGe f SLen@ R X FIE 4 Pk A ET LS o
6.3RTE AR /4 &

RTE (%A RGP EAFEFZEIRT 4 g7 TE2 74

Ensure the
SECURITY of the
electrical system

Promote ECONOMIC N
TR 7 / < N
2 I’Jz‘ A performance and the [ 2 Satisfy contractual /ﬁ E ] ,\/J

5 opening of the COMMITMENTS I HEFE
electricity market

B 6-7 RTE 7w

R PPt RTE &S Gt B TRA 7 L2z T3
PR A e Fl G R AR R PR AR T p
SR AP T W AR T ) R R E DA
EELME B LELRDE EHEFRAONGET 2 FHINP T4+ X
i

BT Gt AT s R A AR TE -3 E I W2 TSO
T Aptazh enp e %t 2009 # & = NETSO-E 4 & % s 134 i
B 7o 41 B TSO Bz 2 4121 iF - F]pt NETSO-E § 7 4137 %
Y R R BT SOﬁi’ﬁllﬁﬁﬁéﬁJwau*i
IR A S R Y g@gwgfg;TsofI.engﬁﬁﬁENTSO-Eﬁwz%E'lo
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FEEFAFEI R LM F RS ALE 200 mHzZ > F 2 A 15 A4
REVRTRE R A BEOE T4 R REA L B2 5 1500MW ) -
MEl6-8 Eb B AZREP,FAPEPRT R MFERBTMN LS
A B F I F R T € 2 TF B I X AR T A s
2B H L5 600MW > 7 ‘adFapF Y 304 BF2RB P s
BAESFEAIS R RFDPFAE LT R o B ST e
s 1544 HEFEZ -3 700MW ; j'«f,‘#%—%%’ d L grs ) =
AT PR ER T GRY TR BRI e SRR AL R
Flid T s A2 1000MW o foid & B~k § b L H 4 500MW

s sp o2
2 A LE o

POWER PLANT TRIPPING PRIMARY CONTROL SECONDARY CONTROL TERTIARY CONTROL

@3 Primary control

Quick reserves: 1000 MW
. Additional reserves: 500 MW

>

@8 secondary control

Tertiary control
= (manual)

W1 6-8 4 & 41 4 b1

6.4 ;= H H84)

B B AL T e g S B P R o i ] R
BH O LR AR R H TR R T Sl TR e
%A = BRE (Balancing Resposible Entity) : BRE % & RTE 2
R M R o TR R RTE R8T §ris 4] - B2 7
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FOl R

Ik

O F2RF e b > B FR FOFLIEFEFELRE
N e m BB Fenisd > AR R F R B EARG T &
[IE2

AR SRR AL o P AR T HREII G B H 2 b
FlodwE P ERTLX2FVEHEINFED HFBA S R T Y BT HETIR
g e s PR TR BRI P R OIS D S
JTERRG RPN FREASTE S TEEHIN G TSR R
BAE e R AL FERS  RP L ETE 2B I
el &

PR FE T E] )2 EEER S TSO f Rk Sl

REVERE | =

N\

<k

e

REMEF AP PP HFLE RS G DS

| himsas |

IRETHS IREHS A
(day ahead) (intra day) BN AR 75

B 6-9 i suiE & 2 $ g end
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St

-
ERRBRLEF A AFRIECTTRGRLLIENAAFET
500 B APHEE - Nord Pool T8 7 it d -k 4 #ip > o5 i e 4p
i o

F 6-10 A7 2017 & ®oit' & B 3 Hend 3o 5 0 2 @2

Mord Poel [systén
1941 suros/Ml
Grande-Bretagne
51,73 eurosMWh Fays-E
Bealgque 39,31 suras/My
44 58 euros™Wh
allemag
France
44,27 eures™MWh 34,19 eurce/Mh
Suisse
46,00 suros™Wh
Italie PL
53,96 euros/y
Espagns
52,24 euros™Wh

Bl 6-10 2017 & 5 ST i [ 3 3% 15 o
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EARARTRARET 1 FEIRE R ARRIE R
71 FRTA3HFHPH
RADERFFIRZGwARE 5 B T-L AT 5 6] B HRRG
PR AR EFH P Fo ol PRI GAE SRR 2R

REE pRE 2R E0EF- BRRT TR EAAHEIREHR S
FHELREFPREUIERT > 2 PRI FLEARL ST Lo

4 B LR i A E W AR e AP FIRE S e b &
Bz B faphm i B4ms > FIR Bk - 242 2 5 412 4p
B e B 446 B 657 5 iRmenE RG] -

kB 12 RHUBAONABER  EENHRFEIEAR ZEREEEE -
2RZE HEERRBREREANEEZ: -
BN = RERE HE B2 BARZNENAFRIIKEYE
= AV RNREE  AEREXZBEZEENHENEEE -
Eé RERE SAREMEEIZRE  EEEFMEENRE -
Fi BEEM SN EMSEHEENEEENR -
ERE TS EFER RN ERERE
FEkaEE EBRENLZH - BAREMEVEERR -
ERARTE BFER - ERGERBEESEREEE -

B 7-1% 43 #x2 5904 (Poyry 22 )
7.2 4 3 FEITHEGOIR

VIR R RE T B2 BN R B0 A E B A A B R
Bl 72 A 225N RA P HRER A ZF22%BRTATHTF -
£ RN 4P B AR Ap B R > 4o PIM ~ ERCOT ~ CAISO -
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NYISO % ; @ gi¥' D 301 & & g ENTSO-E % 3-200] > pt¢h 2
TSO Bim e p & T frgs ]

EU Mode US Mode

O Market Manogement System

© Energy Management System
§  Settlements System

Alberta

Electric

System
Oper,

.
L .

U T ‘s New Enqland
Mldcontmenx
California @ el
150 I P
' lnler(onnm\on
Power Pool 28

N

I 4
Electric Rellability
Council of Texas

PJM and MISO are the world's largest
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» Market design needs to reflect local context
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*Technical Interactions

SHE 7 HEE R

requirements for between system R
A EE < gt 312 ici i
i —k\ ’E!;‘ ["? participants and operator function %t] Z-Ttﬁ, E
ﬂT ] == iFE processes and transmission

owners

) L

W 7-4 B L 4D B 4l AR M

59



P REED W o LA AR T K
RPN AP L FEREGR

s\

2% A

GE T R R
S F A KA

NPREETETA R 2 TR SE 2 MR 2 Rk
b2 i E R R AR P oo M SR FE KRBT EE R
@ Ly oNARTYRAFZIARAZP
® LHHEV RS
® BB FTHZIBRALES UE Y
® s Fo ki FEL G4
@ HERI AR BRP B
® REFLRET FEH LI
@ EEFRAEEELEY
® FIFE A aRIEEM
SRR T AR
TEARLEBT AP L STWEEY T 2T R
FEBOWLZ L ottty R ETEEENAFEWHIRBET AL L E
FARRTLNE VAL TFREHIRESE T  FARGEFET S
% TEE M AR IR ETOPeHELFRELEREFE
?%Eiﬁ%ﬁ?*?%%°%ﬁ?*iéléi@i’u%ﬁxm
WRESATHMTZFE N E TEREE P AR Y A 2 2 ISO F i
B2 TSOZEH Pk TR Tt s 2 d 192 43 & eng 4
EE oY BA RS AF2ZRIEFIREE 2 ED S 3T RA D
RN 3 S B I RN ST R TE N STl NI
FEIHOAFZRTI I T ORECFRFESF P H



| P
°

WRERARE TR LHEED F L BRG] 75T o

—

FEVH OILBREELDHELT LY (LB EERM) - B
FRERAIHEET L ARTRLFEAEE S FREY A
W~ FrEis e S IPP T EE

PR P HL ST SN (T BTN 2 9590) B
AP ETELARAEFL O] F T A BT EA
FHREp D AR ZxoT2 B ZBEEYHY
TEOPF o #- AP ERp 2B TEAETE  BARY vt
- HREREAFTTELVARB S EE R PR A B
RRARESLEF-BRRRET o0 F R AT R
R 2R EEd AL LS - A s ottt Jpd PR B

2. h oW RAET U p MR HP B g R Rk

e
=

Togd R 2 AT 2 BRI L AR o

JERSERE PR FERSI D TREEED )P
( H

K3
BAFZFGF R B EHRZLAFE MIFLE2ZFTERIFTL
ELEL -
TEEA LGS P 3 A TR ER R SR TR T
s F 3T - AR T L TR A ik 0 U3

PETET AR kYR BRARAW R R T R

61



WE R E e Ra N T EARPEE & E Y T2 i 0ORGE

22 RE S E TR TS 2 RPN — o

BHRRFA

mEEHEEN H IERE OB ERIRAETDK
HiIZE 73 , Bt HIEEFEH |, ok ZHEMBERE
%%nﬂﬁ%\ﬁ HIKREHIEEE WEEHERSREES

EAREItE

PR BEHEE A PSR

WEBNARBHES || WEDIEIEE =S {BEDR/FEERR | FEREHNE

B7-5ART A4 E T L2 4 852 g

%ﬁ?Jﬁ%iéiﬁ@’rﬁﬁéwf
&ﬂﬁ‘?i:ﬁ%%%é@ﬁﬂm—i¥i;’%ﬁﬁﬁﬁﬁ’%l

REFE AR A AR RS PR BRREDH

WERIER BB % M 4 0 T £ 4N H RS 2 N2
FERBAR Y EIL PR T R e e 2 i R AR B AR o o

WP RI R E KRS 0 PR SR v TR BT ST R

~

LEEM PR R T Foo

REZRIE (SN2 F® 2 EIERME RE SRR TR
BRE IR A BT T o BT ER R SN ET LR E
5927 BTEI UBEAK TN LT TG FHET G
A2 0 E T A BB A LA R Far R R Ry TRRE
R SN2 BT Td LTSRN ey AT
RBRTFEFEN A2 FEE T RGBS BB E N S

62



BETEF BZ B

-3"%
ot
(w
w3
.|

&
)

e
g
A
i
Wi

A
{
¥
1+

1|
N
B

FEPEPE I FIEARLEL 2 R » J3 2 B2 E IR
grPMZAEIR BRELLEEIFED S g4 FF BAARALF A
%@@%ﬁiiﬁéﬂﬁﬁﬁgﬁw%ﬁi¥i;zﬁﬁ%M£ﬁﬁ@
zZalig VRpepR fw TR A RETF

AR T AT LER AR 767 0 FE BRI

FRLENINEERILI IRV A LR B EREFRE

?ﬂ@’ﬁ@%ﬁﬁaéﬁéﬁ°§?§€@@1%ﬁ?%ﬂ%ﬁ%
HRE3pm o FERERY > HERT P FREAE A T
W AR e - ST RE G o 4 AR F a0
mEE R R > k2t o P RIIH BRI 2 0 2 PR
RAFERE PR PR T 1 2 BEE  TiE
o X RS RRET ) FREEYIREZ RE Lo
PR E A e kin RILE § IR R o B
%%ﬁﬁ@—ﬁﬂﬁ'ﬁ~?mﬁﬁ%4ﬁif‘af AT E AT
e (el A iR) 2ZFR V3 | EFaAERERFS A K
BY s FkgpARE RE P f%%@%% AR B .

PR BB E T TFARL S A FF T RE T

63



B paad L B Rgd TERA R 23 TR (Ao id S

EAZRFRCRAERA R )2 TR REGEHRD N A FED

Pt o FATEARSA R TR ARE R PREIRY

HinS&EERE HEAERE hHiSS&EERE
(BAERHHBNARFS ) BHEREEEFER (FEBEEE)
EEm -
BAEIHIS
BETE _ERRE w
BN RS
TDIDID D I
EEEE
_— —_— B R E B EaE
BEH/BH
REtEIE

Bl7-6 AT 5T L2504

64



DR EEY

[1] Michael G. Pollitt, Restructuring the Taiwanese Electricity Supply
Sector:How prices are determined in a liberalised power market
lessons from Great Britain, (Revised August 2018), London, UK

[2] Lewis Dale, PPT for Taiwan Power visit to National Grid, 2018,
London, UK.

[3] Poyry, GB Electricity Market Insights, 5 October 2018, London, UK.

[4] RTE-The French Transmission System Operator,” ¢ % i 37 7 #%,”
2018, Paris, France.

[5] GE , European Markets Conversation, 120ctober 2018, Massy,
France.

[6] EDF, Optimization division, At The Crossroad Between
Generation And Supply, October 2018, Paris, France.

[7] Soops, Introduction to Soops, October 2018, Amsterdam,
Netherland.

65



66



