1. 930 ®aA AF

oS- .

ANES HAE S

WH EH ANE 2E
SISl AlE

2. PIMS| &3 Al &
ENE T
PIM AlZel 2
Ol XI AL
WRR &

[hlyual

QE‘.t Al PG

3. &t=2 MHAE
CBP
TWBP

5, NETA

6, BETTA

1. AIES 8d

1990 1999 2001.3.27 2005.4
=5 :> as :> 20| NeTWraii”fégy i>
NE /\lo* Arrangements
3 . (NETA)
Al
5|z B% | OFFER OFGEM

British
Electricity
Trading and
Transmission
Arrangements

(BETTA)




Gas %

Nuclzar 19%

0il 7%
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e Other fuels 4'%:%
Nuclear |
18% Hydre 1%
TWh
1580 1990 2000 2004 2005 2006
Coal 1900 2080 1147 1257 1286 1427
i 33.9 21.1 5.9 40 4.4 43
Gas 1.6 16 1450 1537 1493 1383
Nuclear 323 53.7 783 737 75.2 §9.2
Hydre 73 79 42 40 4.0 34
Other fuels - - 22 123 155 17.0
Net Imports - 1.8 142 75 83 75
Total electricity available 2651 3094 3715 3808 3853 3824
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1980 1985 1990 1995 2000 2006
I Eneray industries 0 Services Domestic Indlustrial

TWh
1980 1990 2000 2004 2005 2006
Industrial 8856 1006 1153 1165 1182 117.0
Domestic 85.1 %38 1118 1155 1168 1165
Senvices 58.4 800 1035 1076 1095 1100
Energy industries 85 10.0 87 8.1 83 79
Total 2416 2844 3403 3477 3538 3514
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1-LOLP LoLP

=)

Availability

Availability=LOLPxVOLL

30

10 11 20 21 30 31  Availability

PPP = 21.2

Uplift = {HI ¥ XM I HIZESIH= + 08l &I x
availability payment} / & =
={(30-21) +2x0.2}/4=2.35

| PSP =21.2 + 2.35 = 23.55

Ops Info
A GenCo Real-time load

- ffer & Ops info
o= /
'

POOL Qcommagd Physical

Operation
cio * A2 update
Pcont ‘ Qcont ==L
Contract POOL Qactual
Settlement Settlement

l |

Genco=(Pcont - PPP) x Qcont Genco= PPP x Qactual + Uplift x Qactual
Load = ( PSP- Pcont) X Qcont Load = (PPP + Uplift) x Qactual
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S SE0 et A ZM=x 01 9192 92693 9394
National 122 (Twh) 117 (Twh) 109 (TWh) 95 (TWh)

Overall Standard of Performance: 82 A S 2& J|& Power 46% 4%  41% 35%
Guaranteed Standard of Performance: 240}l Ci 8t J|= (JI=2 0| #5tXI Power 84 (TWh) 86(TWh) 91(TWh) 70 (TWh)
REICHH DA HHE SUS STHSE HA)) Gen 28% 28% 27% 26%

2+0H ™2 3| Atel National Power 2t PowerGen2| Al& EK & A% X6t
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Profit % 1% 14% 20% 9% 11% 14% 16%
margin
d8 X 5 &
4 5
)
g4 = oi®2x0 2/ M 3 .
2
— YT 1"
M = DY AT FF 2 :
o 90/1 91/2 92/3 93/4 o 90/1 91/2 92/3 93/4
Do = x| —
ouE o= ol ole!
SEAF I ;B (]
(=1
=< National Power Power Gen
HIE2 22t 2tA 012 =t
8 40




100,000

80,000

60,000

40,000

20,000

( " Oy AR SRR AR AR

Nationa Power Nuclear NGC RECs
| Power Gen Electric

[1990/91 M 1993/94
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o2k AH| & (MWh) AF A @S
y 91/92 ) 92/93
880 0|2+ +3.2 -5.1
880 - 8,800 -15.5 +4.4
8,800 - 150,000 -20.8 +6.6
150,000 Ol & -5.5 +7.7
fob -13.6 +5.4
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91/92 92/93 93/94

Number of domestic disconnections 41,0183] 12,7233 2,8178|
Number of customer complains 17,4792 15,5124 10,92621
ok% SOl CHet €3 (M2E 8,182& 7,613% 5,005&
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Generation Transmission Distribution Supply
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Scot. Power & i

=2 (=) 2 =25

H 7H AUS Scot. Hydro 7 SR A=F- R

1999 JIE NHEZM England/Wales2| 12J0 HH&E &| ALl Scotland 2| Scottish
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45

4.2 200 23 AIZS Al

S BHE - It A

SO0 At X - 2Ol A Z 7R

Supplier - =2 suppliertil CHoH ==
— 20024 O|F NIt Atetd

=2 Ml

46

*The independent consumer organization

+(The Gas and Electricity Consumers Council)

+2000.11 2|32 a4 B (New Utility Act)0ll 2/o &2

*Gas Consumers Council It Ofgem's regional offices2| S&
AHIZSH =L BHE MBS

«AHIX] 28H0| HEEX LS M AEE = A= R
*Energywatch2| 2%

-AFRA JE 60l YSME(RE BR, 2, RS,

Brounemouth)+A 3 S E(Glasgow)+H & =(cardiff)
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5. NETA
51 NETA £9 H

Balancing Services Use of
System, 1%

VAT 5%

| - SR=
| Ceneration, 37%

Enérgy Efficiency |
Commitrment, 1% ‘:’ ﬂA_ Rgl g, 04 jl_ I_” @ E“ ODI
e A ALG XL O Z2E 0 S XIS LS.

Trammission, 3%

20044 J|1E

Distribution and
matering, 5%
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Source: Ofgem
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5.3 Forward Market

Single Market/Central Dispatch Model
AZIES HS0| &
I"*JP‘OE SEXHIZBe = EF

O =
MO Ol HE A 2B s

Bilateral Contracts/Self Dispatch Model
ANEIIZHSO| HE riskIt HS
LA H L2 risk 22|10t S
HHIS IS 3l =0 HE FH Y

BM units?| =58t 20t 2+
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NETANI A Gate Closure®™ 2| el
UMY Rote MHEHE2Z Forward Market /Spot Market Ofl
=1
CH £ 2 Power Exchange/Bulk OTCI{eH
Hetetors ARl 2 & 1AIZE MO SO 2
A2 A © 2 Balancing Bid/OfferE H &
OrX2te 2 E0E Aottt =& Bid/offers 101
Penalty

*OTC (Over-The-Counter) : & 2| H 2l

5.2 Timescales

; -
Forward 1 Spot Balancing Imbalance
Market 1+ Market Mechanism Settlement
1
1
Long-term : Short-term Generation &
bilgteral i bilateral BT Post event
—1  contract balanced by settlement
I SO(NGC)
! *SO: System Operator
24 hrs 1 hrs 0 hrs
“Gate closure” Dispatch

2002 68 01 % 3%AIMOIA LAIZIC 2 S5
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Day Ahead Window Index : & K| 80| S=&|J| 512 & 8AI0f
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5.4 Power Exchage

Power Exchange Trades
DIl A=
- Forward(ZJ1/TH&E &) Hel
- Spot market(Et /22| =) H el
&M &2 Spot H <o HIS0| 2
%2 3JH Power Exchange U S

57

=& Power Exchage

UK Power Exchange(UKPX)
: Forward+Spot Market
: 850,000 contracts/month (430GWh/day — 20023)

UK Automated Power Exchange(APXUK)
: Spot market
: 400,000 contracts/month (80GWh/day)

International Petroleum Exchange(IPE)
: Forward market

*200248 H= M T ML o 385TWh

Of
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UKPX(Z2)
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+» Spot Market
Half-Hour — Rolling two days
Two-Hour Block — Rolling two days
Four-Hour Block — Rolling seven days

«» Prompt Market

Block 1 Block 2 Block 3 Block 4 Block 5 Block 6

23:00 03:00 07:00 11:00 15:00 19:00 23:00

61

Power Exchange &2 &5

S e Jl2tel 2E

Day &/ & : rolling 7 days

Weekend & Z : rolling 2 weekends

Week &'Z : rolling 4 weeks

OVERMIGHT

BLOCH 3+4

PEAK

OFFPEAK

EXTENDED PEAK
BASE

VWEEKEND &
VWEEKERD £
VWEEKERD OWERMIGHT
VWEEKERND 3+4
VWEEKERD PEAK
VWEEKERD EXTERDED PEAK,
VWEEKEND BAZE

PEAK WEEK

BASE WEEK

Rolling seven days
Folling seven days
Rolling seven days
Rolling seven days
Foling seven days
Rolling seven days
Rolling tvwo weekencs
FRolling two weskends:
Rolling two weekends
Rolling tvwo weekencs
FRolling two weskends:
Rolling two weekends
Rolling two weekends
Foling four weeks
Rolling four weeks

Power Exchange &2 3&

Block 1 Block 2 Block 3 Block 4 Block 5 Block 6

23:00 03:00 07:00 11:00 15:00 19:00 23:00

OverNight Peak(07:00~19:00)

Extended Peak(07:00~23:00)

Base(23:00~23:00)

+»* Forwards Market

Months - Rolling 6 months (Hel &< 1H&)
Quarters - Rolling 4 quarters (Hz2H &< 30 =)
Seasons - Rolling 10 seasons (HeH &<l 404 &)




Power Exchange(PX)
LN X2t 26t= Hell
AU SR2UX 2
PXOt S2H0lA S TH
SIZAN/IBSHSHE
HAMEIA W2
Ol A2 Z X
Her=0lol 2
2| & (Credit risk) &3

Forward Market
broker £ Soll & X2t

25101 =& el
HeHH BN TNt
Z2F el

Hes S2=el ey
pEENVETREETE
= > PXOl Za2 27

Xl

& bh(clearing): H &2 A0 (HE ZSH AL H 2 BHIHOROHLE 210l H 01 S22 A2E

FCH OH OH

=13
ST OHK D A= ZXNED S X242 CHE ZXHES F6h= OHOK
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Balancing Mechanism 2 2 &

Forward contract2t 2 A} 22

g = QS

aag—a% 5t £I1& 01 AHIA(Ancillary Service)

CHOIHS 2L NI AFD

S SHOZ 218 HeH(E

Hek2E 0t ARl AR EF2| HOl
Balancing Mechanism Z £

)
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HHB B3 S 28 BItEQl MH|A(Ancillary Service)
E IPNSZ2H 25t A/S S9| 2S Jat
— 1 AI2F EDEXI A/SOHl CHEE HI 2k e
Ol A /I HSESHEEI|ALLD
2

=gl 2OZ 0I5 HIA(EH)
Hlerzkn AHl AHE 22| XtOl
FPNI HSZ2 (26t SHEMNZ2H R At
==) Options on Capacity, Balancing ServiceOll Ci &t ZJ| A2k
=> BM unit® 22 Balancing Offer/Bid 41 &

IPN (Initial Physical Notification)

Hefd ot= & 2™ 11:000HX M=
Hetdo| Ol == (A E) ME

EPN (Final Physical Notification)

=& 1AIZ2E @)Xl (Gate Closure) Nl &
SO2| 25t5Al S8 HFXGHH IPN=E
HE LEI|2 =201 CHol M=

== S8 302 St 2H =5




FPN (example)

Generation Demand

16:00 16:30 16:00 16:30
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BM Units

BMOi| &0iotD| 28t I =2
8N = 2ol M &0
BM unite| 24

- OtLtSl AMD| E= AEHYAD| o HEH(LH)
-UA2 =80t £= fotH (Rt

=2 50MwWe 2EE Jtd

JIEL A= 226HH 2
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Offers and Bids

FPNEC 52 = @

=4/
HSHAMW)L IR Z F &
Offer
MAlSH OtB S &3

LASIHF ot A0

2
Tl
=
o)
M
¥

NE2E
BM Unite| A& A0 KE L=

=5

SO2 Balancing Service H <t

Offer/Bid2} CH XIBid/offerS 20| M=
OfferJt21 > BidJt=

Bid>Offere| 22 S AP0 [(H2 Xt
22 JICHOL RIZS AR 2

Gate Closure(=& 1AI12t M)LK MIE




Generation

Offer/Bid indicating

a willingness to Demand
operate at a level

above FPN

Bid/Offer
indicating a
willingness to
operate at a level
below FPN

16:00 16:30 16:00 16:

73

Pair 2 :
Volume of Offer 2 (B)Tgeérﬁt:ecgffé /(\)/(I||\1/|Wh
purchased

Pair 1:

Bid-Offer

e = |_— Offer Price £30/MWh

Bid Price £28/MWh

Balancing Service
SO= Gate Closure 0/ = Balancing Service0fl Z' 2 &t

Offer?t BidS & &4

SOE M Ei5t Offer/Bid=E A8 4 g2

C—) CH &l Bid/Offer &£ = CH2 BM UnitS I &
OfferJt2 > BidJtH 0|22 22| H| S0 &4

CHEHQIOZ AIZXIH 22
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Pair -1 :

FPN Offer Price £20/MWh
Volume of Bid Price £18/MWh
Offer 1 -
purgrﬁased Volume of Bid -1 Pair -2 :

hased Offer Price £10/MWh
16:00 """ 116:30 | Bid Price £8MWh |

Accepted Offer Volume x Offer Price

Accepted Bid Volume x Bid Price

O HARSHER 20l AFRE BMO|| CHOH A2 B
AT AFZ 20 H 22k XH0I 0l CHoll Al = Imbalance Settlement & &




Imbalance Settlement

Total Contract Volume (BMZ2| H k&)
Contract volume at gate closure(2 2§ H 2F2f)

+ BMOIA AR E bids/offerse] 2
Imbalance volume

Metered volume(4&! K| At &)—Total contract volume

Imbalance volumeOil CH3H penaltyJt = E&

ke

8SP reverse pric

CtE BidE AIE25I0H 282 S
2BETHOIH AF2 S Bidel EZJI2HO2 X2
System Buy Price (SBP)

SHUSEO L2 DotILE RB6HE O M= F =2 SO
CtE OfferE AIS0l0 2 XS
PIBINZ R ALZE Offerel oot &8

=

78

SSP maln price

SBP reverss price

Metered

Contracted

Accepted balancing
bid or offer volume

Account bilateral
contract volume

Imbalance price
(SBP/SSP)
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