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SectionBlectricity Supply and Demand

5. ELECTRICITY SUPPLY and DEMAND - Technical Issues

3.1 Introduction

This section covers some general technical issueshweed
consideration in the generation, dispatch and suppf
electricity.  The section also includes some aspéz the
structure of the electricity supply industry bef@mévatisation.
Sections 7 and 8 then cover a description of trectEtity
Markets in the Privatisation era covering the Eileity Pool
(Section 7) and NETA and BETTA in section 8.

3.2 Background to AC and DC.

In the early development of electricity supply, cledaown or
city had its own power station to supply the neefdthe local
inhavitants. Supply was often as DC along thick \mitage
conductors. The general consensus in the gartyof the
last century was that AC supply was to be prefeasdhe
voltage could be changed much more readily anthaist any
power level.  This was an important developmeriha time
as the losses through transmission are proportibmathe
current squared. However if the voltage is insegaby a
factor of 1000,
by a factor of 1000 and at the same time redcueptiveer
losses by a factor of 1 million.

AC brought with it other problem such that the eieat load
are not merely resitive (as with DC), but inductioe
capacitative as well. In an inductive circuit, thaltage sine
wave leads the current sine wave, while the reviesrsrue for
a capacitiative circuit.

In a DC circuit the power dissipated in a load isrehethe
product of the voltage and the current

W =VxlI
Where V is the voltage
And | is the current.

In an inductive load the useful power is given by

W= VXxIxcos (2)
Where g is the phase angle between the vo#tadecurrent

and may be negative or positive.

For an electric motor, the phase angle will tyjjiche such
that cos (@) is approximately 0.8 with the curriagging.
This implies that 20% of the useful energy is lastreactive
power. To compensate it is possible to placeapacitor
across the terminals which will have the effect

compensating for the loss by reducing the phaskedogards
zero. In early power factor corrector devicekis was the
approach taken but there is limit to what can beiesed as
under varying load the power factor will change.

Modern power factor correction devices tend to leeteonic
and can adjust automatically to changing phasecastufts.

In long distance transmission the lines themselvekice
reactive elemnts. Normally in daytime overheaddievill be
inductive but at night time can sometimes by cap#ee. On
the other hand underground cable can be highlyitzdive and
very large losses indeed will arise in undergrogables of
even relatively short lengths.  Throughout a tmaission
network there will be strategically placed industoand
capitors which can be switched in to compensatepfase
angle shifts. Euglly some generating statrions larcalled
upon to provide reactive power.

this will redcue the current foe same power

of
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Long distance cables are particularly problematiit wegard
to losses and these are reduced significantly itfa@smission
is used. However, there will be losses associatia the
initial recifyer to DC at the input end and also theerter at
the output end. However these losses are constadtthus
over a certain length DC transmission has lowerelass Ac
transmission losses can be reduced using addittaimdés, but
then the cost goes up. In Ac transmission, tireeat tends
only to flow in the outer part of the cable (theinsleffect)
whereas it flows through the whole cable in DC traission.

3.3 Development of Electricity Supply Induistry inUK

By the 1930s, the demand for power was increasapidly
and a move was taken to build regional larger postations
which in general were not close to main centregagfulation.
This expanded under the British Electricity Authyaimntil the
mid 1950s when the Central Electricity Generatingulaook
over responsibility for generation and transmissiof
electricity in England and Wales. The CEGB did sell
electricity to customers, but instead sold eleityri to
Regional Electricity Companies (see Fig. 3.1) whtuim sold
to customers in their area only.

Scottish Hydr:

NG Northern
NORWEB
Yorkshire 3
% ast Midland
T — [ ]
MANWEB A
IIIIIII=
Midlands Eastern I8
|
[ [
SWALEC | Londo
HH :
Southerr] Ew
SWEB 1SEEBOARD

Fig. 3.1  Electricity Area Board pre-privatisation. The
regions are still the same to this day, but are nowed by a
variety of other companies — see Fig.

On T April 1990, Privatisation of the industry took peawith

the CEGB split into several successor companies bet t
Regionals Electricity Boards (or RECs) privatisated as
individual units.
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On the generating side, the key players immediasdier
privatisation were PowerGen and National Power rangiang
markets of Independents, and Nuclear Electric, ttSbo
Nuclear, and Magnox Electric which remained in estat
controlled initially. The tranmsiion businesstioé CEGB was
privatised as the National Grid Company who alsoalrex
known as the Sytem Operator. Several subseqummges
took place in the 1990s. First Nuclear Electma &cottish
Nuclear were combined and privatised as British &pnavith
Magnox electric remaining the state control.  ®wgjoently
National Power was split into Innogy and InternaéibPower,
and later both Powergen and Innogy were forcecelicastotal
of 6000 MW of generating capacity because of market
manipulation. These station were purchased by eHast
electricity who then became and important player the
generation market. On the supply side there litds
change in the structure of the regions with a femomchanges
taking places such as East Midlands Electricity Boaeing
acquired by PowerGen and in the North West Regioth an
combined utilities company covering gas, water aledtricity
was established under the name United Utilitiemogy had a
trading name of nPpower which then acquired Mid&an
Electricity Board.

During the 1990s, electricity was traded via theolP
Mechanism as described in section 7.

Deregulation of Electricity Supply started with somers over
1MW in 1990, expanded to include consumers overkil in
1994, and finally to all consumers in a periodtsig between
September 1998 and June 1999.

3.4 Predicting Demand and Dispatch in
Nationalised Industry

Until privatisation, the CEGB were responsible foedicting
demand and ensuring that demand was satisfied. tyffeal
daily demand pattern in England and Wales in wimtas as
shown in Fig. 3.2, while the corresponding patt@rsummer
is shown in Fig. 3.3.

Demand on 7th January 2008
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Fig. 3.2 Typical winter weekday (Monday) demand
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For an up to date indication of actual currnet dedna consult
http://www.bmreports.comwhich is also accessible from the
Energy Web Pages. Details of demand as recentiyiBQtes
ago can be seen.

From T' April 2005, Scotland joined England and
Wales and data now displayed the demand for thdewho
of the three countries with the exception of Shetja
Foula, and Fair Isle. Fig. 6.4 shows actual dat2# —
25" September 2008
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50 Demand on 14th July 2008
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Fig. 3.3. Typical demand in summer on a weekdégnday)
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Fig. 3.4 Actual demand data for®4 25" September 2008.
In winter the peak demand would reach to over 55. GW

3.4.1 Forecasting Demand

Except in relatively small quantities. electriciBANNOT be

stored, and generating capacity at any instant imeistiosely
matched to demand. It is thus important to fosedemand as
accurately as possible.

FACTORS AFFECTING DEMAND:-

® Weekdays have generally similar demand pattern to
figures 3.2 — 3.4.

® Weekends have a different but generally consistent
demand pattern.

®  Minor variations occur:-
e.g. larger morning peak on Mondays, more spread o
evening peak on Fridays.

®  Weather affects demand by shifting curve upwards:-

*Dominant factors:-
EXTERNAL TEMPERATURE (approx. 8%
increase in heating demand for evef @ drop in
temperature).
INDUSTRIAL DEMAND
constant for a given day)

(these are usually

®  Other factors:-
* Wind chill
* Solar gain
- affect consumption by a few percent at most.

Seasonal factors shift evening peak to late eveamisng
daylight hours increase.

3.4.2 LEVELS OF FORECASTING

There are three levels of forecasting made by tgoNal Grid
Company — previously by CEGB pre-privatisation.
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1) LONG TERM:- Strategic planning of requirements of
period of years. In past CEGB used this for denssion
building of new plant. In early years after prigation,
long term strategic planning of new plant consiarctvas
left to market forces signalled by the “Value ofstd.oad
Parameter” — see section 7.4. More recentlyNdgonal
Grid Company has returned to 7 year statements ahd n
infrequently announce warnings for follwoign wintdr
potential problems are forseen (e.g. recently ipt&aber
2008 regarding witner 2008 — 2009).

2) SHORT TERM:- (about 1 week ahead) on basis of long

range weather forecasts to ensure sufficient péagoing

available). It can take up to24 - 36 hours otasdring
some power station from cold to generating stalth®agh
more modern stations are more flexible.

3) 24-HOUR FORECAST:- (previous afternoon) on basis of
latest weather information. This foretasadirectly
influences which generating plant are likely ® dalled
upon in the coming 24 hours

On the basis of the above three, a projection idenfar each
half hour period in the following day. During theeration of
the Electricity Pool from 3t April 1990 to 27 March 2001, the
generating companies bid to supply electricity wiura given
period. This bidding process will be covered inaddater in

the course.

After 27" March 2001, the New Electricity Trading
Arrangements began and the predictions would bd bgehe
generating and supply companies to establish gusition by
the time of Gate Closure (see section 8.3).

Fig. 3.5 shows the projected and actual demarmdSdturday
27" - Sunday 28 September 2008.

s Predicted and Actual Demand 27th-28th September 2008
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Fig. 3.5. Predicted and Actual Demands. The iptietis
were made 24 hours in advance. Note: note becaluse

System alert during period 45 on'2&eptember, there ere
nodata for actual demand between 22:30 and 23:28%n
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NOTE:-

i) A reserve of about 0.5 - 1.0% is usually providad b
running generators slightly under full load. Tigizes
scope for reasonable response in cases of emergency
(e.g. failure of a 500/660MW generating set).
Generators would be requested to have capacitjahlai
and synchronised.

i)  Forcasts are very difficult to do for special octes: e.g.

the Royal Weddings, as these occur rarely, and the

demand in the early 1980's for which data is ab&la

would be different from a similar occasion now.

SPECIAL SPORTING EVENTS can cause minor
problems (e.g. the CUP FINAL going to extra tima)t b
there is generally sufficient recent historicaladtd make
reasonable predictions possible.

ii)

3.5 MEETING DEMAND - former CEGB method

Electricity cannot be stored except in small quatiso power
stations are called into use as needed.

If a station is cold it may need up tol - 2 daysdme on line.
Even when hot and synchronised most will need as$tl@0
minutes to come up to full power. A typical cdiaéd power
station can rum up power at ~8 MW minute.

Cheapestmarginal plant were run first (i.e. nuclear --
does not mean nuclear is cheapest, merely thatimaérg
cost is cheapest).

® Then came base-load Coal - most efficient coal.
Above plant are run continuously for several daynd
as demand is always above output (at least in &b

® The cost for running a particular plant will depeod
how warm the plant is (i.e. how long since last
generation.

. SHORT TERM FLUCTUATIONS:- arising from
equipment failures, television adverts etc. (periods
of seconds to a few hours). These variations audt d
with by use of pumped storage schemes, use of GAS
TURBINES etc and also by ramping up or down stations
which are already synchronised but not at full load
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Section 4: The Electricity PoabaDeregulation

4. The Electricity Pool and Deregulation

4.1 Introduction

Following Privatisation on April %t 1990, electricity was traded via
the ELECTRICITY POOL. This system operated in Endland
Wales. Scotland had a separate system with viyticaegrated
electricity companies covering all aspects of eieity from
generation through transmission, distribution, $ypand finally
metering. In Scotland there were two separatesarea

Central Electricity Generating Board

®Gas Turbine (I'a3oBsI TypOuHnEI) Stations

IlenTpansHoE National Power
- HaumnoHnanbHasi JHepreTuka
®Coal (Yronsusie) Fired Power Stations -1,
®0il (Hedrsmrie) Fired Power stations R S —

e Scottish Power covering the south of Scotland and
covering the area formerly covered by the South of
Scotland Electricity Board, and

e Scottish Hydro covering the north of Scotland (#rea
formerly known as the Scottish Hydro Board Area).

In England and Wales, there was no vertical intdgmaand the
CEGB was divded into several successor companiefi@snsin
Fig. 4.1 The division of the generating capacitaswdone
somewhat arbitrarily across the whole region ofl&ng and Wales.

- = PowerGen

Nuclear Electric

® Hydro Stations (I'2C)

[
>

-

®Nuclear Stations(Atommble)

National Grid Company

®Transmission (Tparcmuccns)

HanmonaabHasi ceTeBass KOMIIAHUSA

12 Regional Electricity Companies

12 Regional Electricity Companies
12 PernoHanbHEBIX 3/5 KOMITaHUH

>

(12 PernoHanbHbIX 3/3 KOMIIAHHI)

Fig. 4.1 Privatisation of Electricity Supply Indusin England and Wales ori' April 1990.

The Market essentially consisted of the Electri¢tyol into which
generators bid to supply electricity. All genérgtunits having a
capacity of more than 100 MW had to bid into thelpo supply
electricity, and this meant there were separates fidm each
generating unit in a single station. The Pool e®dl during the
1990s and by around 1998 the main generators iaddlv the Pool
were:

National Power, PowerGen, Eastern group, Misdimergy,
Nuclear Electric, BNFL (Magnox), "The Independentdhdustry,
and EdF. All these were involved in the "biddingogess"
described in section 7.2.

The suppliers as opposed to the generators theghbpower from
the Pool and sold it to customers in their area.

Scottish Power and Scottish Hydro did generatetradédyg for the
Pool but supply in Scotland generally didi not gootigh the POOL
as the companies were vertically integrated..
Purchasers of Electricity from the POOL were thegiReal
Electricity Companies included:-

® Regional Electricity Companies (e.g. MANWEB,
SEEBOARD, SWALEC, YEB, NEB, EMEB, MEB,
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EMEB, LEB, SWEB,
Southern Electricity).
Licensed Suppliers

NWEB, Eastern Electricity,

Several of these RECs were involved in take-oversraedyers in
the late 1990s - for instance East Midlands Higttrbecame part
of PowerGen, and Midlands became part of the nPdweogy
group, while NWEB was amalgamated with North Westt&V to
form United Utilities, and Scottish Hydro and Scarth have
merged. Eastern purchased several power stdtamsPowerGen
and National Power in 1998 and becasme one of thgprm
generators.

4.2 Operation of the Electricity Pool

Fig. 4.2 shows a schematic of the players in tleetEtity Pool
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England and Wales Scotland

British - Scottish
Eastern Energy Indep EdF
Nuclear Eloctri endants Nuclear
uclear Electric)
Innogy BNFL Industry
owerGen )
Mational Power) (Magnox) Others ScottiSh SCOttiSh

J l l l Power Hydro
The POOL

Licensed

Suppliers

Second Tier
Consumers Consumers

Fig. 4.2. A schematic representation of the Pedt was in around 1998.

Consumers

35



N.K. Tovey NBS-MO009 - 2009

The situation to the left of the vertical dividitign represented the
situation in England and Wales, while that to tight represented
the position in Scotland which was not affectectiny Pool.  Fig.
7.2 represents the situation with the Pool at adal®98 following
the sale of 6000 MW of generating capacity to Easteroup by
both PowerGen and Innogy nPower, following fines the
regulator OFFER (Fooice of Electricity Regulatiori(the time —
now OFGEM (Office of Gas and Electricity Market$ieh was
formed by the merger of OFFER and OFGAS).

The key generation players bidding into the POOlentbe big 3 —
i.e. PowerGen, Innogy nPower and Eastern GrouptvibeNuclear

Companies — Nuclear Electric and Magnox Electric,Large

industrial generators, several Independent EtggtRProducers, and
finally Electricité de France (EdF).

In Scotland, Scottish Nuclear supplied electrictty the two
Scottish Generators, Scottish Power and Scottigirddiwho then
also bid into the England and Wales Pool.

The Electricity Pool set two prices of electricitya a bidding

processes.

i) Pool Input Price or PIP was the results of a lngdirocess
by the generators as explained in section 7.4.

i) Pool Output Price or POP which was paid by eleityri
suppliers as they purchased electricity from thelPaThe
difference between PIP and POP allowed for the odst
operation of the POOL including any sub-optimapdish of
electricity as described in section 7.5

/- bid price £19.50 per |
1250 MW: bid price £19.32 per M

Section 4: The Electricity PoablaDeregulation

From the POOL there were three types of suppli¢héacustomer.

i)  The local Regional Electricity Company (REC) who aedke
a specific geographic region

ii) Second Tier RECs.
supply of electricity by a REC in an area other thheir
regional base. This became more prevalent foligwi
Deregulation (see section 7. ).

iii) Licesensed Suppliers with no regional base.
companies became more prevelant following dereigulah
1998 — 1999 (see section ), and might be compan
supplying electricity to special interest groupgspective of
where the customer may be based — e.g. memebarsrafles
Union etc..

4.3. The Bidding Process

Each day the NGC published the expected demandectrieity for
each half hour period during the following day, danvite bids
from all generators who supply more than 100MW.

These bids had to be in by mid afternoon after wWiNGC decided
who would generate (and hence get paid).

Each generator bid for each separate generatinffheee may be
four or more in a single station) and the bid wépresent the total
cost for running the plant (not just the marginadtcas in the case of
pre-privatisation days. These bids were then sthckith the
lowest bid at the bottom and successively highels ibove as
shown in Fig. 4.3.

G | 1250 | b
32500 F
Projected
Demand D[l 1250 Mw:

B 10000 MW: bid price £15 -

A 10000

Fig. 4.3

1250 MW: bid price £19.31 per
bid price £19.20 per

C 10000 MW: bid price £18 - £19 per

bid price < 15£ per

lllustration of the bidding process e tElectricity Pool.

The bids were stacked un# thquired demand level was

met. The bid of the highest successful company lwhid just below the required demand level set3fistem Marginal Price

(SMP).

36

A second Tier REC referred to the

These
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The prices which a particular generator bid depdratehow long it
had been since the generating set last generatatl i not
generating in the immediately preceding half hodrhis is because
it takes energy to warm the unit up as well as nmam-power in
the run up period. Consequently the bid for thasiéswhich have
not been generating recently was usually highen tied the plant
been operating in the previous half hour.

The highest bid which provided a cumulative gernienatapacity
equal to the projected demand is tB&dSTEM MARGINAL
PRICE (SMP), and all generators who bid below this pricere
paid at the SMPrrespective of what their bid was.

An example of the stacked bids is shown in Fig. 7.3

Generators A - E had successful bids and woulalllgaid £19.31
per MWh.

Generators F and G were unsuccessful.

lllustration of operation of the Pool: Generatér& are successful
but F and G are not. The System Marginal Prigd&31 per MWh
and will be paid for each unit generated by A +rEsipective of the
bid they actually made.

There was no reason why a generator should not £0id—
particularly if it wanted to guarantee a unit ran.e: it was kept
running and warm to make the bid for the next halfr less. If all
generators did that, then the SMP would be £0tlaeyg would have
to generate their electricity for nothing!

4.4 The Pool input Price (PIP)

The Pool input price is a combination of the SMRI ancapacity
charge. This latter is paid to generators who makpacity
available irrespective of whether they generate elegtricity or
not. This capacity may be required to cope witlexpected
demands.

PIP = SMP + LOLP*(VOLL - SMP)

LOLP is the loss of load probability. In summer thisded
to be very small (e.g. 0.00005) or zero as usuhkye was
plenty of capacity potentially available to deattwchanges
in demand. In winter it could become importan®.001)
and on some occasions very much higher

VOLL was the value of the loss load and is determine®BFER
and was initially about £2200 per MWh but laterised upwards
progressively.

If for example, the SMP was £19.31, the LOLP @w&$005, and
the VOLL was £2200, then

PIP = 19.31 + 0.00005*(2200 - 19.31)
= £19.419/MWh
If LOLP rises to 0.002,
then the PIP will be £23.67 / MWh

The generators got paid the PIP for units that wactually
generating, but could receive paymidrthey were asked to have
a generator on standby to cope with emergenci&s.this
case they were paid:

LOLP*(VOLL-SMP)
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4.5 Uplift

The Regional Electricity Companies and Licensed Seppl
purchase electricity at the Pool Output Price ©PP.

POP = PIP + Uplift

The Uplift was an additional cost which accountedthe fact
that it is not always possible to purchase the pésa
electricity because of technical constraints: thg.location of
generation with respect to demand and number o§néssion
lines in the area.

b Some stations wer€ONSTRAINED ON irrespective of
their bid price as they were critical to securifysapply (e.g.
Didcot | nearly days).

®  Others werdcONSTRAINED OFF because although they bid
below the system marginal price, they are unablsupply
because of transmission constraints.

Stations  which  were CONSTRAINED ON or
CONSTRAINED OFF were paid for the electectricity the
generated (or would have generated) at their réispebid
prices.

4.6 Problems with the Pool

The Pool worked fairly well since Privatisation, thaoth
PowerGen and National Power played games withytbie s
and were subsequently fined by the Regulator..

1) In early days, both generators deliberately tigh on
stations they knew were likely to be CONSTRAINED
ON. In early days these set the SMP and the value
artificially. OFFER stepped in and bids from
Constrained On stations subsequently are not iedlun
determining the SMP.

2) Both big generators saw that it was to their firainc
advantage to deliberately make plant temporarily
unavailable by additional “Planned” maintenance (or
prematurely mothballing plant). As a result théueeof

LOLP increased, and at one time, the capacity changes

amounted to over 20% of total PIP. Because afehe
practices, OFFER fined both PowerGen and INNOGY
nPower requiring them to dispose of 2000MW and
4000MW respectively.  These stations were then
purchased by Eastern Group on®3)ecember 1995,
who became a third important player in the POOL.

3) The National Grid Company could pass on any charges
incurred arising from stations being CONSTRAINED
ON or OFF, but there was thus no incentive for the
National Grid Company to ensure optimum dispatch of
electricity. It was for this reason, that ultireigt the
POOI was replaced by NETA.

4) The lack of demand side bidding was a weakness with
the POOL and it was possible for generators to wicta
PIP. Towards the end of the operation of the POOI
there was some experimentation with limited demand
side bidding.
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4.7 Operation of Electricity POOL - Contracts

Generators and Large Customers could enter into GiME-
TWO - way contracts to reduce variations of POOL eric
which could change considerably over the day and®®

4.7.1 One-Way Contracts

In these contracts there waS&RIKE price at which the
generator compensated the customer ifR¥ exceeded
the STRIKE price.

4.7.2 Two-Way Contracts

In a two way contract, there was an upper and lower
STRIKE price. The generator paid the customer the
balance if thePOP is greater than the upper strike price.
Similarly the customer compensates the generattireif
PIP was less than the low&TRIKE price

The reasoning behind such contracts is to make gnerg
charges more predictable

4.7.3 A worked example of the POOL

A full worked example part of which was set as aareise
in a Class in a previous year is shown in Apperdix As
the POOL has now ceased operation, this exercigeris
historic interest only.

4.8 Deregulation.-

From Privatisation on 1st April 1990 domestic cansts
still had to obtain their electricity from theirdal REC and
the prices of electricity to domestic consumersenegulated
according to a formula which determined how thegudould
change from one year ot the next. This formulactvhi
indicated the percentage price change was:

RPI-X+F+E

Where RPI was the Retail Price Index
X was a factor determined by the regulator and
initially set at 5.
F was a fossil fuel levy to fund the Non Fossil IFue
Obligation
E was an Efficiency Factor by which utilities could
pass on energy efficiency measures to their
customers — e.g. promoting the use of low energy
light bulbs

This regulation continued until full degregulatiorf the
markets too place in 1998 — 1999.

From Privatisation it was possible for any consuiraring a
mean demand over 1 MW to purchase electricity could
purchase electricity from any REC or indeed any Lseeh
Supplier. [UEA at the time had a load varying besw 1.8
and 3.9MW and potentially could have made use isf thut
chose not to initially]. Initially it was thougkthat no
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company would buy electricity outside their only REf@a,

but things soon changed when the largest consurher o
London Electricity Board, Heathrow Airport decided to
purchase its electricity from Yorkshire.

For customers to use suppliers from any locatide t
customers had to have in place half-hour meters.—rieters
which could assess demand for each 30 minute period
each day separately. This was because the sigopioild
be charged a different price for each half houigaefrom
the eletciricty Pool via the POP.

From 1st April 1994, the threshold was reducetio kW.

From 8" September 1998 [and phased across country until
June 1999], all consumers including domestic orasdc
purchase electricity from any of the above RECkioensed
Supplier irrespective of locality.

4.9 Implementation of Deregulation

There were several issues that needed addressimgebef
Deregulation could be implemented for domestic oamess.
Firstly it had to be recognised that the tariff pdiy any
consumer actually consists of three components:

1) A charge for the actual units supplied to the
customer,

A charge for distribution [not transmission] andsth
will be the same for all suppliers within a given
REC area although the charges varied from one
REC area to another. In the 1990s, the local REC
was the Distributed Network Ooperator and was not
allowed to differentiate between companies as¢o th
charges made for this service, i.e. it could not
favourably adjust tariffs for supply of its elecity

to customers in its area.

A charge for Metering Services.
continued to be done by the local REC

2)

3) Initially this

To encourage other suppliers and Second Tier RECs (i.e
those from other areas) to get a foothold, thalldREC
could not reduce its pre-Deregulation prices mdranta
certain amount for a period of a few years. Aesult, new
suppliers usually often more attractive tariffs ahd local
RECs tended to be the most expensive electricitpl@rin

its own area. Ultimately this restriction on lodRECs was
removed, but there is still a tendency for suppéythe local
REC to be among the highest charges.

Interestingly in the months immediately following
Deregulation, the cheapest tariffs for electrigitithin the
Norwich area were offered by British Gas whereas th
cheapest gas tariffs were offered by Eastern Elégtric

5.4 Payment by Suppliers for Electricity

As indicated above for large consumers, electrisitgpliers
were charged varying amounts for each half houiogderia
the POP. As a result they would negotiate moveueable
tariffs for those companies who tended to use rataetricity
when the POP was loswest. This was an issue wlidhd
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be addressed when Deregulation was extended to the4.11 Regional Variations in Tariffs
domestic market as domestic consumers do not hacte s

metering installed.

The supply companies offered a range of tariffs tfee domestic
market with some companies targettign specific groticonsumer.
Since the Pool Output Price varied considerablyr dke day and
the supply companies had a single tariff for dotieonsumers (or
two tariffs for those on Economy 7), the supplynpanies would
potentially be making a substantial loss at cenperiods of the day
but a profit at other times. They took the riskvafying demands
and prices.

To manage the risk they need to assess the likefile
This was done as follows:
*  Within a given Distributed Network Operator Areaqqivalent

to the REC area in the 1990s) the following proceduas
used:

e Each supplier would obtain half hourly data frome th

customers so metered.

subtract the cumulative total of these customersr ahe
relevant metering period (e.g. three months folingj) — the
balance represents the consumption by non-half heaiered
consumers customers according to one of 8 or mariipg
curves to estimate what each customer has usetyinree half
hour period. [There were two such profiles formestic
consumers, one for standard tariffs and one fornBoy
Seven]. These profiles showed a typical distrioutof load
through a typical day across each half hour period.

* The totals of all the non-half hour consumers esté in this
way was then computed and compared with  the
cumulative determined above to derive a correatibio.

e Attribute electricity take by each supplier accaglito the
number of customers, the relvant profiles and tbeection
factor.

e This information was then used to calculate thevat tariffs
to be charged over the relevant period based ointhirudal
Pool Output Prices in each hour.

net
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For any one electricity supplier, the tariffs ajed, though constant
across a give REC / DNO area did vary from one avegnbther.
The reasons for this were:

The overall profile of daily load in the area. OBle areas with
a high industrial load tended to have a less pgakfile and
thus the tariffs would tend to be lower.

The relative difference in demand over generatioedach REC
area. Thus in the south the charges tended toidieer as
there wasa deficit of generation compared to demand.

4.12 Future Developments.

At the end of the operation of the POOI and its
replacement by the New Electricity Trading
Arrangements, each of the Regional Electricity
Companies, whether still independent or taken arer
merged still continue to be the Distributed Network
Operator. However, following the introduction of
NETA, many of the REC distribution networks were
sold to other companies, occasionally as an integra
package with the REC, but frequently as separate
entities. These new distribution companies ar& no
known as Distributed Network Operators (DNOs). In
the region formerly part of Eastern Electricity, the
current DNO is Electricité de France while the REC is
currently E.oN as the successor to PowerGen.

Metering all consumers on a half hourly basis cdeiti

to more effective energy conservation and is patynt
the way forward so that even domestic consumerddvou
pay different tariffs depending on the time of dhgy
used the electricity. Indeed some utilities ie tHSA
were experimenting with an approach of up tot 5
separate daily tariffs as early as 1990.
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5. New Electricity Trading Arrangement (NETA)

5.1 NETA Background

The New Electricity Trading Arrangements came itfidoce in

England and Wales on ®MMarch 2001 and represented a major

change in the way electricity was traded. In Soadl the two
vertically integrated companies continued to optats previously.

In July 2002, there were some modifications paldidy in terms of
the length of time between Gate Closure and the ataeal time.

On T April 2005, NETA was replaced by the British Ekégity
Transmission and Trading Arrangements (BETTA), whi
effectively brought Scotland into the scheme. Wit tstage there
were very limited changes in England and Wales en@ffect
BETTA is an extension of NETA into Scotland.

There are numerous very lengthy documents on NETRARBETTA
on the WEB. One in particular, although a littleeghis still a good
good and concise summary of how the system works ian
accessible from the Energy Home Page and is alsloded as
Appendix B of this handout.

-Overview of New Trading Arrangements V1.0 -

5.2 Main differences compared to the POOL

The critical differences with the POOL are

1. NETA overcomes a major deficiency of the POOL iattithe
prices were set largely by the generators witkelitiput from
suppliers.

The majority of purchases/sales of electricity undE&TA are
done by bilateral contracts between generators saliers
and do not involved the National Grid. This meé#ret for a
particular half-hour period a supplier will contrawith a
generator to purchase a projected amount of elégtithased
on expected demands. i.e. this is a form of FUTURESet.
Indeed each unit of electricity is traded aroundegetimes on
the futures market before it is actuall generatedi@nsumed.

The projections are unlikely to be accurate andethveill be
imbalances arising from changes taking place aftes
contracts are made e.g.

* Changes in weather
* Unforeseen changes in customer demand
e  Breakdowns in the system

e Etc

NETA is concerned primarily in assessing the imbodes
which occur at a particular time and provide a na@ism for
charging. For instance the demand imposed bipruess on
the suppliers may increase or decrease above th@racb
position. The suppliers will then be chargedtfa imbalance
whether it is positive or negative. Clearly, itrnstheir interest
to minimise these imbalance payments and thus tieeg to
predict as accurately as possible what the demamd their
customers will be.

The role of the National Grid Control will be largeb
deal with the imbalances as they arise and enbatdtte

ch
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system remains secure and that collectively over th

whole system sufficient electricity is available.

NETA favours those generators which can guarantgeeaific
output in advance. Equally those generators waiehflexible
in the amount they can output are favoured, heytcan
change demand fairly quickly as required to balaswagply.
Equally if suppliers have customers who can loagtdshthen
these suppliers will be at an advantage and coasd pn more
favorubale tariffs to their customers. The Magnduclear
stations are very inflexible and will not be abte firovide
balancing mechanism services which can be charged a
premium. Equally, CHP and Renewable generators atra
disadvantage, particularly Wind generators as thepply is
unpredictable. It is partly for this reason tttz¢ Renewable
Obligation was introduced — although not until 18nths after
the introduction of NETA. CHP does not have theraative
benefit of renewable generation and is at a disadge
compared to the POOL as small scale CHP normallyabge
on a heat demand led mode and the electrical othguvaries

The main basis of NETA is the Balancing MechanisriviYB
unit.  For a generator a BM unit will normally besingle

physical generating set (> 50MW) or a collectionsafialler
sets. Many power station have several sets budetteae
usually separate BM units.  For a supplier the BMt is

likely to be a single large consumer or a collattiof

consumers. A typical size for a BM Unit (either geator or
supplier) is about 50 MW or about 0.1% of peak dedna

5.3 An brief Overview of NETA
Notifications

Physical

Most electricity trades will be direct contractsteen generators
and suppliers, although there may also be Eléistri€raders
operating to broker deals between the generatatsappliers.

Each supplier and generator will have to projedirtisupply or
demand requirements in advance for each 30 mirerie¢pof each
day. These must be done in two stages.

1. An Initial Physical Notification (IPN) of the eleatity to be
traded by 11:00 am on the day preceding the dayhich the
half hour period occurs.

2. A Final Physical Notification (FPN) which is madeg 13.5

hours prior to the real time. For instance if lizéf hour period
is 17:00 — 17:30, then FPN must be made by 13T@te time
of 13:30 is known as GATE CLOSURE. From mid Julp20
the time of gate closure was reduced from 3.5 htwuts hour
before real time. Thus GATE CLOSURE now at 12:06mo
refers to the real time period 13:00 — 13:30.

Obviously between IPN and FPN, adjustments ardyliteebe made
on the contracted supply as more refined infornmatia changing
weather and other physical factors (e.g. suddantfreakdown)
becomes available. These are traded on the Skaort Market, and
details of the prices paid in each half hour peaoel published on
the ELEXON Web Site about 14 days after the dayguestion
under the heading “Market Index Data” or MID.

Once Gate Closure has been reached, the contracfsxed and
represent the quantities of electricity which eagwrty will be
obliged to supply or generate for the given perioétinancial
Transactions will take place just between the pantioncerned.
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Both the IPN and FPN may be at a constant levelf irbumany
cases, particularly for demand side BM units, prejected
demand may vary over the half hour period. Thus Bhts may
define a single IPN/FPN for the whole half houripér or on a
minute by minute basis. For example, from 083®%9:30, the
demand on many demand BM units will increase quamdty as
work starts for the day, and recognition of thesm de included in
the Physical Notifications for the two half hourripes 08:30 —
09:00 and 09:00 — 09:30.

No change in the contract position is possibleraBATE

CLOSURE irrespective of any changes which may occur

such as changes in demand or breakdown of gengralént.
To maintain system stability any trade enters thiaiang
Mechanism Period and it is here that NETA fully corims
force. Itis concerned about charging for eleittrigenerated
or not generated which is above / below the cohpasition.
Equally, any difference in the supply above/belove th
contract position will be charged..

Since the contract position is the basis for chmgygf any
deviations occur, it is for this reason that thmoants
contracted are notified to the System Operator atiddal
Grid Company in the Physical Notifications. It shb be
noted that though the volume of electricity contedcmust
be notified to the System Operator, the actuatreschprice
is a matter for the contracting parties only.

One reason for the two different Physical Notifioas is to
allow the National Grid Company (NGC) responsibte f
system security to check that the contract prowdsecure
system. Thus if all the contracted generators vierthe
north and the majority of the supply was in thetkputhen
there would be system constraints which would a&ftee
secure operation. In this way the NGC can caljenerators
specifically for security operation and/or providever for
emergencies.
suppliers) will be paid for these balancing mechkiami
services, but these represent an additional coatjit of
NETA which will not be covered in this course. exumit at
Ironbridge Power Station was deliberately run uriderload

so that it was flexible to ramp up or down at shtice and
thereby provide balancing mechanism flexibility idgr real
time operation. Such services carry a premiumegriand
can be attractive or some operators.  Thus the pdmp
storage schemes are almost solely used for BM bialgn

mechanism duty and each MW so generated can comanand

very high price.
5.4 NETA: The Balancing Mechanism

As electricity demand is transient there will alwdye discrepancies
between the projections made by Gate Closure andatheal
electricity generated or supplied at the real timehe Balancing

Mechanism provides a means whereby the NGC can ensur

sufficient supply and demand.

All BM Units (whether generators or suppliers) mayaddition to
their statutory requirement to notify their context supply/demand
make an OFFER or BID to change their contractualtiposafter
GATE CLOSURE. This OFFER or BID would be between lbive
Unit and The System Operator.
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For a generating BM unit a®FFER would imply an offer to
INCREASE generation, whereas from a supplying BMt,uan
OFFER would represent an offer to REDUCE demand (probably
through Load Shedding) - see Fig 5.1. Though pghgected
demand is specified on each half hour period, ijuge probable
that the forecast demand might change during teabg as is also
shown.

A BID will be to reduce the output of BM generating unit or
increase the demand of a supplying unit.

The purpose of theseFFERS andBIDS is to permit flexibility to
cope with the actual demand at the real time rathan the
projected generation and demand as givebAtE CLOSURE.

Generation
Increasing

Offer
FPN

/

Bid

16:00 16:30

Fig. 5.1a The FPN is shown to increase and theraire steady.
The diagram shows that generators can OFFER t@aser their
output (at an OFFER Price). Equally, they may BdDower their
output. Note that OFFERS for generators increagput, BIDS
decrease output. Also the convention that thecas is-ve.

20:00 20:30

v

s Bid -

Demand
Increasing

Fig. 5.1b Showing a varying FPN during a 30 mimeeiod. This
diagram is for Suppliers. Once again, thereniSO&FER and a
BID. However, an OFFER will reduce demand and a BiiD
increase Demand. Thus increasing demand is pletted This +ve
and —ve convention allows both generator and seppiformation
to be plotted on same diagram.

The OFFER and BID prices from a particular BM unitlwepend

on the ability of the BM unit to respond and alse tbrice the
generator or supplier is prepared to see the BMt daviate from
the contractual position. Thus to increase dematild require
additional fuel in a fossil fuelled station andsthwill tend to be
reflected in the OFFER price. The OFFER price the.price the
BM Unit is willing to be paid)to increase the FPN (increased
generation for generators or reduced consumption fo
suppliers) and will in general not be the samehasRBID
price.

At first site it may appear odd that a Supplierldaeduce demand.
In fact many large customers have Load Sheddingngements
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which means that at relatively short notice thesstamers are
prepared to reduce their demand by a given amoant] in doing
so get a preferential price for all the electriditgy consume. The
OFFER price for a supply8BM unit [i.e. the Price that is paid by the
System Operator to the Supply BM unit] thus refleitte discount
the supplier has to pay to the Load Shedding Consume

NOTE: An OFFER (whether from a generating BM Unit or a
Supplying BM unit) will always increase the (finalhyical
Notification Level) FPN level. In the case of thapply, this in
effect means reducing the demand (or making theaddrfess —ve).

It is for this reason that the two types of BM uhéve opposite
signs. Conversely a BID will reduce the FPN level fioth
generation and supply.

In many cases, a BM unit may have differential OFFER / or
BID prices depending on how much the FPN is to limeda Thus
to raise the FPN by say 50 MWh over the 30 min@eopl might
be offered at say £30, but to raise the FPN byrthdu 50 MWh to
100 MWh would be offered at say £40.

This procedure is indicated in Fig. 5.2. THENFs at 50 MW.
The offer price to increase the output betweerFP and 100 MW
would be £20 per MWh, but to increase to betwedhdrd 200, the
offer would be £30 / MWh..

200
Bid - Offer Pair 2: Offer £30/MWh: (Undo)Bid £22MWh

100
Bid - Offer Pair 1: Offer £20/MWh: (Undo)Bid £15/MWh

|
Bid - Offer Pair-1: Bid: £12/MWh: (Unde)yOffer £10/Mwh

S0
10

-90

Bid - Offer Pair -2: Bid: £10AWh: (Undo)Offer £3Nwh

Fig. 5.2 lllustration of multiple bids for diffen¢ ranges. Also

included in this diagram are the Undo Offers antsbi
Two points to note:-

1) The Physical Notifications only require the volume o
the generation/demand in the relevant contract.

2) The Bids and Offers must also include not only the
volume of electricity but also the cost.

NOTE: The physical notification refers to the rate o
production/ consumption of electricity, whereas phiees are

in terms of a physical total quantity. Do remembesugh
that we are dealing with 30 minute periods, so ifnét was
assigned an FPN of 50 MW and was subsequentlydcalle
upon to run at 50 MW above the FPN — i.e. at 1008&wW
the whole 30 minute period, it would generate

(100 — 50) * 0.5 MWh = 25 MWAh halancing
mechanism duty and also 50 * 05 = 25 MWh as cohfrde
0.5 in each case refers to the half hour period]..

The decision to operate at anything other thanFPH is taken by
the National Grid Company who will require a compaifffering or
bidding to make good on their offer or bid if theseem becomes
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out of balance after Gate Closure. Obviously the CN@ill
normally take up those offers and bids which ameagiest.

However:

1. System constraints may dictate that higher priciersibids
are taken up (this is a little akin to the consteai ON/
constrained OFF situation in the POOL).

2. If a BM Unit fails to deliver on its offer/bid, th&lGC for
whatever reason, then the NGC will have to takeltnreative
which will almost certainly be higher and the dédfiag BM
unit will be penalised accordingly such that neittiee NGC
nor the supplier (and ultimately the consumer)ffected in
terms of price.

The balancing mechanism begins immediately on Gédsure and
continues throughout the period until the end ef thal time half-
hour. Simultaneously, there will be balancing adog for the
following half-hour periods. Electricity supplg & very dynamic
operation and supply and demand is continually gimay and
hence many bids/offers may be taken up.

Once aBM unit and theNGC agree on thé\CCEPTANCE of an
OFFER or BID, this is then binding on both parties (see abave f
situation with defaulting BM units).

However,

The NGC cannot cancel s&xCCEPTANCE of BID/OFFER once
it has been made. This means that a problem waeddr, if after
accepting an offer for more electricity, the demauoddenly falls.
To overcome this there are UNDO options — i.eUAIDO BID will
remove arOFFER and conversely adNDO OFFER will remove
the effects of a previouBID. Since this will incur costs on the
BM unit (e.g. a generating unit may have kept orf stagtart up a
new unit only to have to stand down), tiBlDO BIDS andUNDO
OFFERS will be less than the corresponding nor®&EERS and
BIDS as shown in Fig. 5.2. This means that the NGRgup the
cost for calling on a Bid/Offer only to cancel itda

The OFFERS and associateddNDO BIDs are normally
linked as a pair as shown in Fig. 5.2. These arsbeued
successively +1, +2, +3 on the norm@FFER side (i.e.
increase generation/decrease consumption) an®;-13 -on
the normalBID side.

55 Example of the Balancing Mechanism in operation

Fig. 5.3 shows a period of 30 minutes with a gitmal Phsycial
Notification for a given BM generating unit. Besauof demand
changes at B the demand is now forecast to rise tteeE remain
stable before falling to K, remaining stable toridahe returning to
the FPN at the end of the period. For this exaniipls assumed
that the fPN level is 50 MW. Table 5.1 shows thel Bi Offer

Acceptances that have been agreed between theag@mnand the
National Grid Company.

Table 5.1. Bid — Offer Acceptances for period

Bid/Offer OFFER BID Range (MW)
Pair (E/MWh) (E/IMWh)
+3 50 35* 200 to 400
+2 30 25* 100 to 200
+1 15 13* 50 to 100
-1 13* 12 10to 50
-2 11* 10 -90 to 10
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Pair -1

Pair-2

Fig. 5.3 An example of Offers and Bids in a sinigéf hour. Offers are accepted for the firgt ph the period which sees the
level rise above FPN into the region covered by Pai Later in the half hour, BIDS are acceptededuce the FPN into the
region covered by Pair —2. Typical prices of OFFEBRI®S are shown in Table 5.1 above.

The *items in Table 5.1 are not invoked in this repde as all
OFFERS and BIDS are accepted and then not chandleid atage.

The relevant Pair in operation are as follows:-

OFFER/BID No.

At FPN no BOA required

O|wm

Pair +1

Pair +2

@)
|
miO|m|>

Pair +3

Pair +2

|
—|z|nlo
o)

Pair +1

Pair -1

[
|

Pair -2

ZTI_IO
ZIir|«

|

<

Pair -1

Now suppose that the demand level changes afteptate of the
OFFERS and BIDS to that shown in Fig. 5.4. i.e efeaching
D, the level plateaus at P and is now predictedotttinue at this
level until Q when it will then fall back to the RP As a result of
these changes the UNDO BIDs (part of Pair +2 andfafAIR +3)

will be invoked, while new OFFERs and UNDO OFFERi# be

required towards the end of the period. .

Pair +3

Pair-1

FPN

Pair -2

Fig. 5.4 showing revised actual level relatve RNF-A-B-C-P-Q—-R-N.

Pair +3

/
Pair +2}‘b

A B/

FPN

Pair -1

Pair -2

Fig. 5.5 Periods when initial Offers/Bids have hadbe cancelled (compare with Fig. 5.3 and 5.4).
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Actual Adjustments needed

* Between a and b, part of the origif@FFER in Pair +2 (i.e.
at £30/Mwh) is “cancelled” by theJNDO BID at a price of
£25/MWh — that means the BM unit benefits by £5/MWh)

e From b — c the originaDFFER in Pair +3 is “cancelled”
entirely by theUNDO BID and also part of the original
OFFER in Pair +2 is also “cancelled”).

*  The situation for ¢ — d is similar to a — b, while- e would
represent an addition@FFER in Pair +2.

« From e — f the addition would be ti@FFER price for both
Pair +1 up to its limit and the remainder from Pe2r These
are new and first time offers above the originakleso there is
no UNDO situation here.

*  From f-g there is th&JNDO OFFER of Pair -1 + the new
OFFER of Pair +1 and Pair +2.

e For g — h there is the fuNDO OFFER for Pair -1, a part
UNDO OFFER for Pair — 2, a nevDFFER for Pair +1 and
part newOFFER for Pair +2

. For h —i, there are tHédNDO OFFERS for Pair-1 and Pair -2
(part), and also a full ne®FFER for Pair +1

*  Finally for i — j there will beUNDO OFFERS covering the
whole range of Pair —1 and part Pair —2 and a O&WER for
Pair +1.

As electricity demand and supply are changing dyaally,
it is expected that there may well be several chanig
requirements for bids/offers or undo offers/bidSlearly in
calculating what is to be paid to, or charged franBM unit
depends on all proceeding BID/OFFER Acceptances.

5.6 NETA Concluding Remarks

*  While the above gives an overview of NETA, theuatt
mechanisms also have to
characteristics of each BM Unit. For instance aegating set
takes some time to respond to instructions to chaisgoutput.
An example is a 500 MW unit which if it is fully wa will
take up to 90 minutes to synchronise and a fur®@eminutes
to load up to maximum load.

e Some generating units e.g. Magnox stations, cacome back
on load in less than a minimum time (usually aro@Add- 48
hours once their load has been reduced.

*  Some demand BM units can be changed almost instzmialy
by load management. But in these cases, a finitaingof a
pre-determined period (e.g. 1 hour) is needed.

* The National Grid Company cannot accept unlimitedvgro
from one part of the country because of transmissio
constraints.

e All the above must be considered by NGC when acogihy
particular BID or OFFER. In some cases, they mayt be
able to accept electricity at the best price.thim past this has
been referred to as NON-OPTIMAL DESPATCH (NOD).

5.7 Implications of NETA on Renewable and

CHP Generation

The New Electricity Trading Arrangements have hasigmificant
effect on both the generation of electricity by eeables and also
CHP. In the first year, the effects were gengrafigative, but
this has been overcome with the introduction of Renewable
Obligation which largely compensates renewable gaoes, but
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serious issues still remain with small scale CHPt&JniThere is no
equivalent of a“Heat Obligation”. @ Some of the renewable
generators — e.g. the few large Hydro can accyraeddict their

output and can cope with the requirements. Onother hand

wind generation is very variable and imbalance gbarpartly

reduce the benefits of the Renewables Obligation.

Many small scale CHP generation schemes and mucmafler
renewable generation are what is known as embeddkémes.
That means they are connected to the local distnibunetwork and
not the National Transmission Grid. Under the RO@ese found
favour with the local distributors as they did nistcur the
transmission losses, and thus the schemes (e 4) We&re able to
be paid at a price which was above Pool Input Rocalow for the
reduced charges the local distributor would havepay for the
“embedded” electricity.

This allowed a degree of predication on behalf BifPCoperators as
their contract was likely to be based as the Poplt Price plus a
proportion of the savings on the transmission. WNETA, since

small scale CHP are normally run heat-demand |bi nteans that
the electricity output is variable and can afféet imbalance load of
the Electricity Supplier to whom surplus outpus@d. As a result,
and knowning that they (i.e. the Supplier) will loharge for

imbalance, the tariffs the Supplier is now pregate offer such

embedded generation tends to be noticeably lessufakile than

during the POOI era. Consequently after severalsyef growth in

small scale CHP deployment there were several ydatagnations
following the introduction of NETA.

It is true that the majority of the electricity geated by small scale
CHP is consumed on the premises, and that over leo@¥ period

schemes such as UEA are net importers of elegtriditevertheless
NETA is making operation of CHP more difficult toeglict as the
income from sales of excess has fallen..

5.8 Implementation of BETTA

The British Electricity Trading and Transmission @wgements
(BETTA) came into force on®1April 2005. There was little
impact in England and Wales, but there were mejanges in
Scotland as the two former vertically integratedhpanies were no
longer responsibl;e for transmission and were natiegl into NETA.

Several issues needed addressing before the systemd be
implemented GB wide: these included:

Changing way in which Interconnectors between Erdlamd
Wales and Scotland were operated. Prior to Apfil 2005,
Scotland was , in effect, treated in the same vedyrance.

The definition of Transmission as opposed to [histion needed
to be resolved as these were different in Scotland.

i. In England and Wales, all electricity transmittesivoltages
higher than 275 kW was deemed to be Transmissidntfzen
responsibility of the National Grid Company.  Eféesty
distributed at lower voltages — i.e. 132kV, 66k\kV3 and
11kV was deemd to be Distribution and the resgmlityi of
the Distributed Network Operator (DNO).

i. In Scotland the differentiation for transmissionswaltages
132kV and above.

From the implementation of BETTA, there were thnems$mission
Network Licences:
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i). National Grid Transmission License (NGTL) covering
England and Wales

Scottish Power Transmission License (SPTL) coveting
South of Scotland

i).

Section 5: New Electricity TragiArrangements

iii). Scottish Hydro Electric Transmission License (SHETL

covering the North of Scotland

A map showing distribution of 132kV, 275kV, and 400/

transmission liens in show in Fig. 5.6
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Fig. 5.6 Transmission lines in England, Wales &oditland
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The National Grid Company became the GB System Qperat transmission across Great Britain.  However, this
(GBSO) covering all areas. However, the GBSO waslated o phecame more important with the inclusion of Scatlan
ensure that those functions under NGTL did not lectndvith the into NETA nd nnection char re now made b
SO requirements for system stability or to predujasue relating to 0 o a . connection charges ae_ 0 adae by
SPTL or SHETL. the National Grid Company for connecting generators

to the Transmission Network according to 21 diffiere
Prior to the inditroduction of BETTA, little attgghhad zones as shown in Fig. 5.7.

been made to address differential charges for

Transmission
Zone Boundary

DNO Boundary
(see Fig. 3.1)

GENERATION: ZONE Charges

Zone |Zone Name Zonal Tariff
No. (E/KW)
1 |North Scotland £21.59
2 | Peterhead £19.23
3 |Western Highland & Skyg £19.86
4 | Central Highlands £16.44
5 JArgyll £14.68
6 |Stirlingshire £14.03
7 | South Scotland £13.02
8 |Auchencrosh £10.14
9 |Humber, Lancashire & S £5.88
Scotland
10 |North East England £9.25
11 |Anglesey £6.41
12 | Dinorwig £9.28
13 |South Yorks & Nort £4.00
Wales
14 | Midlands £1.97
15 | South Wales & Gloucestpr -£2.46
16 |Central London -£5.71
17 | South East -£0.91
18 | Oxon & South Coast -£0.27
19 | Wessex -£4.10
= 20 |Peninsula -£8.57

Table 5.3. Transmission Zone charges

Fig. 5.7 Different Transmission Zonal Charginggi®@s. Note the zones shoiwn here are a littleiht from those
used originally in 2005..

The above charges are for generators connectitigeto  in the north of Scotland where the greatest paefdr
transmission network and it is noticeable thathie t renewable generation is. On the demand side a
southwest,  generators will be paid to connect. separate system of charging is inplace based othéhe
Unfortunately the charges for connection are tighést REC Zone areas as delineated in Fig. 3.1 — i.eecban
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original REC names. This information is shown
Table 5.4

Zone Name. Demand Energy

Tariff (E/kW) Cosnumption
Tariff (p/kWh)

Northern Scotland £1.45 0.18
Southern Scotland £6.36 0.83
Northern £9.88 1.29
North West £13.65 1.73
Yorkshire £13.62 1.75
N Wales & Mersey £14.08 1.81
East Midlands £16.37 2.13
Midlands £17.81 2.30
Eastern £17.06 2.24
South Wales £21.54 2.71
South East £20.08 2.59
London £22.16 2.71
Southern £21.10 2.74
South Western £23.55 3.00

Table 5.4 Transmission Charges for Demand Areatekiseated
in Fig. 3.1. Note these are ordered in the reverag from the
generating tariff. — i.e. charges are hishest intisoVest and lowest
in north of Scotland.  The first colum gives infation for large
consumers measured on half-hour meters, the éolaimn is the
amount of the unit charge attributable to transimissn each
region.

5.9 Changes in ownership of RECs and also DNOs

At the time of privatisation all the original RECsntimued as
privatised entities. However, progressively &k tRECs saw
significant changes in ownership.  The followiadple shows the
current (2008) ownership of the respective areasadso the DNO
areas.

Zone Name. Local REC | DNO

Northern Scotland Scottish and Southern (British)

Southern Scotland Scottish Power / Iberdrola (Sgn

Northern nPower - Germah CE Electric
North West E.oN - German United Utilitiep
Yorkshire nPower - Germaf CE Electric

N Wales & Mersey] Scottish Power / Iberdrola (Splani

East Midlands E.oN- German] Central Network

Midlands nPowe -Germar| (E.ON) - Germair}

Eastern E.oN - German EdF

South Wales Scottish Powerl Western Power
Iberdrola (Spanish

South East Electricité de France

London Electricité de France

Southern Scottish and Southern (British)

South Western EdF |  Western Pow

11
=

Table 5.5 Current Ownership of RECs and DNOs

5.10 A review of the impact of NETA

in

a7

Section 5: New Electricity TragiArrangements

Aparts from the impact on Renewables and CHP asisked
in section 5.7. There have been several otheserprences
of the introduction of NETA.

Over the first 12 — 15 months of operation, theolehk sale
price fell from an average of around £20 per MWiartound
£14 per MWh (Fig. 5.8).

Wholesale Electricity Price after NETA
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Fig. 5.8 Variation of wholesale prices in firsifgears after
introduction of NETA.

The Government hiled the success of NETA in bringing
down prices around April 2002. However, this was
achieved by closing or mothballing many plant whilith not
bode well for the long term future.

In September 2002, British Energy got into diffiguivhen the
price was just 1.4p per kWh and was bailed out \aittoan from
Government (subsequently repaid). In Novemb@&220r XU who
owned Eastern Electricity and three power statamilapsed.

Those companies which only had a generation ptid-faere
particularly vulnerable. TXU was vulnerable besmathe thee coal
fired power stations it owned were coal fired amdoag the least
efficicient of all stations.

Subseugently the prices rose, then fell shargdlgifig the opening
of the Balzand and Langeland gas pipe lines, hioegrave risen
significantly again in last 12 months. (Fig. 5.9.
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Fig. 5.9 Variation in wholesale price of electtycisince

introduction of NETA.
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Appendix A.

Appendix A. AN EXAMPLE OF THE OPERATION OF THE ELEC TRICITY POOL

NOTE: This worked example is mostly for historic interesty
in the UK but some countries are still operatindesivative of this
system. This example has previously been used practical
exercise in Classes.

You are a manager of Electric Power plc which osr& power
stations, A, B, C, D, E, and F. For station A, y@ve a one-way
contract with a customer with a strike price of £#2per MWh.
For station B, you have a two way contract with upmed lower
strike prices of £21.50 and £21.20 per MWh respelbti

You are informed by the National Grid Company theg predicted
demand for the 30 minute period (1700 - 1730) tilewing day is
42 500 MW. The loss of load probability is 0.008bile the value
of lost load is £2400 per MW.

Your bid prices for the six stations to supply &lieity to the Pool
are shown in Table 2. Following the bidding yoe arformed that
full power will be required from stations A, B, qdaD, and that
station E will be required on standby. Table 3vehthe bid prices
from other generators.

NOTE: In the information provided the column labelled Ravds
not completed. This ranking was the first thihkttneeded to be
evaluated.

What are the pool input and output prices for th# hour period,
and what will be the income for your company durthgt period?
Clearly state any assumptions you make.

[You may neglect transmission losses and assunahtbbPLIFT
arises solely from additional capacity charges auth-optimal
scheduling and despatch by the National Grid Company

Solution

Station F is not being asked to generate but $t&ids which has a
higher bid, Station F must bednstrained off', so neglect this
station temporarily when constructing merit ordsle.

The maximum bid price which matches predicted deha2500
is £19.81 which is the System Marginal Price.  Tdmnpany
matching this price is company 12, but for thisnpany the
generator will be running under low load (i.e. 66 of the
potential 900 MW). However, Electric Power Dcinstrained on
so the actual generation required from companys tihly 660 - 370

TABLE 2. POOL BID PRICES BY ELECTRIC POWER plc

Station Capacity bid price Rank
(MW) (E/MWh)
A 470 10.00 1
B 530 10.00 1
C 420 19.68 14
D 370 20.02 20
E 470 19.82 18
F 270 19.23 10
TABLE 3. BID PRICES FROM OTHER COMPANIES
Company Capacity bid price Rank
(MW) (E/MWh)
1 11500 10.00 1
2 10500 15.00 4
3 7500 17.00 5
4 1500 20.09 22
5 180 20.03
6 530 19.84
7 300 18.00
8 3600 17.50
9 1800 18.37
10 1600 17.91
11 900 19.55
12 900 19.81 17
13 850 19.60 13
14 450 19.72 15
15 1100 19.51 11
16 320 19.73 16

(i.e. 290 MW). Thus the balance of 610 MW and the 470 MW

requested standby of Electric Power E are thedbtartapacity
(since company 6 was not requested for capacitpdbia and
neither company 5 or 4 wecenstrained or).

Now rank all the stations as in the table 4 belowral work
out the cumulative generation capability.

The maximum bid price which matches predicted detrafr42500
is £19.81 which is the System Marginal Price.  Tdmnpany
matching this price is company 12, but for thismpany the
generator will be running under low load (i.e. 68W of the
potential 900 MW). However, Electric Power Dcinstrained on
so the actual generation required from companys Ihly 660 - 370

48

None of the stations in Table 3 are either consdgiion or off.
Company 6 has been informed that it will not be nexglias
standby.

(i.e. 290 MW). Thus the balance of 610 MW and the 470 MW
requested standby of Electric Power E are thedbtartapacity
(since company 6 was not requested for capacitpdbta and
neither company 5 or 4 weeenstrained or).

The Pool input Price (PIP)

SMP + (VOLL - SMP)*LOLP
£19.81 + (2400 - 19.81p@05
£20./ MWh

The additional capacity charges refer to the 610+MRN noted
above i.e. 1080 MW

The charge for theonstrained off and constrained on stations
refer only to their bid prices

So total output price for all units generated Wwél (remembering for
half an hour!!! Incorporated as the facfbin equations)

(42500-370)*SMP/+370%20.02/2
I

constrained on bid price
+270%19.232 + (42500-370+1080)*2400*0.0005/

I I
constrained off bid capacity payment



N.K. Tovey

The factor 2 refers to half an hour

Total cost =
£417297.65 + 6299.75 + 25926 =449523.4
Total units generated = 425Q0/ = 21250 MWh

so Pool output Price

= 449523.4/21250 = £21.15 per MWh

POP)
or uphft £0.15 per MWh

Since thePOP is less than £22.00 there will be no payment by
Electric Power to its customer for the one way ettt However,
since thePIP is less than the lower strike price, Electric Bowill

be paid the difference (i.e. £21.20 - £21.00 =2@pfor every unit
generated by the two-way contract partner.

So income for electric power in half hour period We:-

NBS-MO009 - 2009

Appendix A.

Stations A, B, and C &IP
i.e. (470 +530 + 420)*21.00/2 = 14€10.00

Station B supplementary payment from contract

(530*0.20)/2 = 53.00
Capacity payment for station E
= 470*2400*0.0005/2 = 282.000
Constrained off payment for station F
270*19.23/2 = 2596.05
Constrained on payment for stations D
370* 20.02/2 = 3703.70
TOTAL income =  £21544.75

TABLE 4. Calculation of Summulative Capacity
Company Capacity (MW) bid price Rank Cumulative
(E/MWh) Capacity
(MW)
Electric Power A 470 10.00 1 470
Electric Power B 530 10.00 1 1000
1 11500 10.00 1 12500
2 10500 15.00 4 23000
3 7500 17.00 5 30500
8 3600 17.50 6 34100
10 1600 17.91 7 35700
7 300 18.00 8 36000
9 1800 18.37 9 37800
Electric Power F | 270 cons-trained off 19.23 10
15 1100 19.51 11 38900
11 900 19.55 12 39800
13 850 19.60 13 40650
Electric Power C 420 19.68 14 41070
14 450 19.72 15
16 320 19.73 16
12 900 19.81 17
Electric Power E 470 19.82 18
6 530 19.84 19
Electric Power D 370 20.02 20
5 180 20.03 21
4 1500 20.09 22
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Appendix B.

Original Ofgem Document relating to introduction of NETA

du

Department of Trade and Industry

31 May 2000

An Overview of the
New Electricity Trading

Arrangements V1.0

A high-level explanation of the New
Electricity Trading Arrangements (NETA)

Reformmated from original for NBS-M009
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1. INTRODUCTION

This document provides a relatively high-level exgtion of the
New Electricity Trading Arrangements (NETA). It shd be read in
conjunction with a number of other explanatory duoeuats that have
been or will be produced by the NETA Programme.

The audience for this document is expected to declihose who are
not familiar with the existing electricity tradingrrangements in
England and Wales. This document does not, thereéplain how
the New Electricity Trading Arrangements changenfraghose

currently in place. Furthermore this document e at providing

a factual description of how the New Electricity ading
Arrangements will operate, rather than attemptiogexplain why
they will operate in a particular manner. Given theended
audience, an attempt has been made to avoid usisting and

new Industry jargon and acronyms, however some cbasi
understanding of the major processes involved i electricity
supply chain (i.e. generation, transmission, distion, and supply)
and markets in general is assumed.

2. BASIC PRINCIPLES

One of the basic principles of the New Electricifyrading
Arrangements is that those wishing to buy andedelitricity should
be able to enter into any freely negotiated cotgréc do so. It is
expected that under the new trading arrangementk, édectricity
will be traded on one or more exchanges and thraughriety of
bilateral and multilateral contracts. Those buyiagd selling
electricity on exchanges and through bilateral imts are likely to
include not only generators and suppliers (who pecedor consume
physical quantities of electrical energy), but mutysical traders as
well.

The role of the NETA Programme is not to dictatevienergy will
be bought and sold on these exchanges or in kilatemtracts.
Instead it is to provide mechanisms for near rima¢tclearing and
settlement of the imbalances between contractual pimysical
positions of those buying, selling, producing andnsuming
electrical energy. In practice, traders of eledyimay buy more or
less energy than they have sold; generators masiqaily generate
more or less than they have sold; and the custoafiengppliers may
consume more or less energy that their supplierpuashased on
their behalf. The central NETA systems are desigteedneasure
these surpluses and deficits (ambalance) and to determine the
prices at which they are to be settled in ordesdnd out invoices
and payments for them.

The processes involved in calculating and setttingse imbalance
volumes is referred to as ‘Imbalance Settlemertt’.should be
reiterated that the purpose of Imbalance Settlergenbt to price
and settle bulk purchases and sales of electniegg. Instead it is
to price and settle the surpluses and deficitsnarisom the smaller
differences between the contractual and physicsitipas of market
participants.

The process of Imbalance Settlement requires a aosgm of the
guantities of electrical energy that parties havecpased and sold
under contract with their metered quantities of gitgl generation
and demand. This comparison is needed in orderetermine an
imbalance volume (i.e. a surplus or a deficitislalso necessary to

determine a set of prices for settling the surguaed deficits.
Because metered data for generation and wholesateardk is
available on a half-hourly basis (i.e. electricieters in England
and Wales are set up so that the kWh of energy rgtate or
consumed by generators or suppliers is measured loalf-hourly
integrated basis), Imbalance Settlement will algerate half-hourly
under.4 NETA. Thus imbalance volumes and imbalgreses will
all be calculated on a half-hourly basis, and eéttin a daily basis,
approximately 28 days in arrears.

In addition to Imbalance Settlement, the centrairents of the new
trading arrangements are designed to fulfil a seécaiated role.
This second role is to provide a mechanism for stijg the

intended operating levels of generation and denranel time.

The requirement to provide this mechanism is twbfdfirst, it is
likely that the aggregate level of generation tpaterators intend to
(and/or actually) produce will not match the agateglevel of
demand that customers of suppliers intend to (aradtmally) take at
any given time. Second, for a number of detailethnécal reasons
(including the fact that the transmission netwonk England and
Wales has only a finite capacity), it is sometinmesessary to be
able to adjust the level of production or consuomptdf individual
generators or demands away from the level at wthielgenerator or
customer would otherwise wish to operate. By adjgsthe output
or inputs of generators and demands in this wayaliged
overloading of the transmission system can be pitede

In addition to Imbalance Settlement, the NETA agements
therefore provide for the creation of a ‘Balancing@dflanism’. As
discussed above, the Balancing Mechanism provideseans of
adjusting the level of production or consumption inflividual

generators or demands. Under NETA, the ‘System @perwill

determine what actions need to be taken in theriBalg Mechanism
in order to maintain the required national and ldsalances of
generation and consumption

3. THE BALANCING AND SETTLEMENT CODE (BSC)

The central elements of the new trading arrangesnpravide for
two basic functions: the Balancing Mechanism and dliafice
Settlement. The rules that govern how these twotfons are carried
out are set down in the Balancing and Settlement Code

51

Those persons that are bound by the terms of tHanBiag and

Settlement Code are collectively referred to as igmrtlt is

anticipated that holders of generation, transmissiistribution/PES
and supply licences will be required to be parteeshe Balancing
and Settlement Code whilst traders and others magsehto become
parties to the Code.



N.K. Tovey

NBS-MO009 - 2009

NETA Overview

4. GATE CLOSURE

It is intended that bulk electricity will be tradds/ generators,
suppliers and traders via a variety of means, @inly exchanges
and bilateral contracts. The quantities of enengrcipased and sold
in these trades must be notified into the ImbalaSedtlement
mechanisms in order that they may be taken intcowatcin

determining the imbalance position of the partiEsrthermore,
because Imbalance Settlement operates half-hotinky, traded
guantities will be notified in respect of each Hadiur.

It is expected that these trades may, in some chsemade a year
or more in advance of the half-hour to which thejate. Whilst

trades may be notified some time in advance theypaisbe notified

after the event (i.e. after the half-hour to whittey relate has
passed). Instead, trades must be notified in agdvahthe half-hour
to which they relate. The time limit by which infoation relating to
trades needs to be notified into Imbalance Settitrisecalled ‘Gate
Closure’ and is initially set at 3 %2 hoJreduced to 1 hour in July

2002] prior to the start of the half-hour to which itlaes. Thus
notifications of quantities of electricity purchaaed sale for the

settlement period 16:30 — 17:00 must be receivédréel3:00 on
the same day. Every half-hour period has its owte@&losure, set
3 % hourg[1 hour after July 2002] prior to the start of the half-
hour.

Because quantities of purchases and sales for iapartsettlement
period must be notified prior to Gate Closure, ptaistirading of
electricity on exchanges and under bilateral catdrégs effectively
prevented after this time. If, for example, at D4:@& supplier
purchased energy for the period 16:30 — 17:00, dtuld/ not be
possible for that purchase to be taken into accowhin

determining the imbalance position of that suppiredimbalance
Settlement. This is because the latest time foification of

contract volumes relating to 16:30 — 17:00 is 13:08e supplier
would therefore have to buy the energy to meqthissical demand
from the Imbalance Settlement mechanism.

Gate Closure also has a significance that relatéisetmperation of
the Balancing Mechanism. This is discussed furtheettion 6.

5. THE BALANCING MECHANISM

5.1. Overview

Generators and suppliers differ from pure tradéedextricity in that
not only do they buy and sell electrical energy emcbntract, they
produce and have customers that consume physicaititigs of
energy as well. Under NETA, generators will, in gext, be free to
determine for themselves the level at which theidividual

generating units will operate. Similarly supplie, in consultation
with their customers, generally be free to spedhgir intended
levels of demand.

It is likely (although it is not a requirement) ththe proposed level
of physical operation of generation or demand bélrelated to the
overall contractual position of the associated gatioe or supplier.
Thus, it may be expected that a generator will wistsell a net
amount of energy that is related to its intendegtlleof physical

generation. Similarly a supplier may wish to buy amount of

energy that is related to the expected level ofsfufay demand taken
by its customers. Again, whilst this may be likely,is not a

requirement, and parties can elect deliberatelpean imbalance
should they wish to do so.

Once generators and suppliers have decided oretleés|at which
they wish to operate, they are required to nofifgse levels to the
System Operator. In practice not all generation daehiand will be
required to notify these operating levels. Thisliscussed further in
section 6.3.

When notifying their proposed operating level toe tiBystem
Operator, generators and suppliers may, if theywatso indicate a
willingness to deviate from these operating levaisexchange for
payment, generators may be willing to increase ecrehse the
output of their generating units, and suppliers rhaye in place
arrangements for their customers to be able tcease or decrease
their demand.

To this end, generators and suppliers may subnfgr©fand Bids
into the Balancing Mechanism. Generators and sugpligy both
submit Offers and Bids. Offers indicate a willingsés increase the
level of generation or reduce the level of demawhversely, Bids
indicate a willingness to reduce the level of gatien or increase
the level of demand.
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The System Operator may ‘accept’ particular Ofsard Bids placed
by generators and suppliers in order to controlndggonal and local
balance of generation and demand. This processsizided in more
detail in the next section.

5.2. Physical Notifications

Generators and suppliers that are required to yndkieé System
Operator of their intended operating level do ssblgmitting ‘Initial
Physical Notifications’ (IPNs) and ‘Final Physicélotifications’
(FPNs), in accordance with the requirements ofdhid Code.

An Initial Physical Notification relating to expett operating levels
throughout the whole day must be submitted to tysteBn Operator
by 11.00am on the day before trading.

A Final Physical Notification relating to proposegerating levels in
a particular half-hour must be submitted to thet@ysOperator by
Gate Closure.

This information is in addition to the contractdnfation relating to
purchases and sales of electricity to ImbalanceleBatnt (as
described above) which must also be submitted by time
(although in the case of contracts, the informai®rsubmitted to
central settlement and not to the System Operator).

Where submitted, Final Physical Notifications mustrmally be

submitted for individual generating units and fiedividual demands.
This is because the System Operator needs locHyiospecific

information in order to ensure that generation dachand is safely
matched locally as well as nationally.

Final Physical Notifications take the form of a mie-by-minute
profile of the expected power output or consumptbnhe relevant
generation or demand across each settlement péitiednformation
is specified to the nearest MW. A graphical exampiaghe Final
Physical Notification data for a generator and anaed is given
below.
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Figure 1 — An example of Final Physical Notificasorfor
Generation and Demand.

The convention used is that power exports are egpreas positive
values, whereas imports are expressed as negativresv Thus it is
likely that generators will have positive FPNs, alginand will have
negative FPNs.

5.3. Requirement to Submit Physical Notifications

Parties responsible for wholesale electricity poaidin and
consumption will not necessarily be required to msitbPhysical
Notifications to the System Operator for all getieraand demand.
In practice, the System Operator does not neednidtion relating
to smaller plant (generation and demand) in ordeerisure safe
operation. For this reason Physical Notificati@re only needed
when the ‘relevant plant’ is above a de minimisitiai 50MW.

In this context, ‘relevant plant’ means a ‘BM UniThe definition of
a BM Unit is discussed in more detail in section 6.4

5.4. BM Units

The term ‘BM Unit’ is used to describe collection generation
plant and ‘demand plant’ that import and/or exmdectricity, so that
physical imports and exports can be treated apjatey under the
Balancing and Settlement Code. Because of the nuoflwifferent

types of generation and demand that it must cober éxact
definition of a BM Unit is somewhat involved. Howeyefor

generating plant, a BM Unit is typically a singlengeating unit. For
demand the definition of a BM Unit is largely diedt by the
metering information available to Imbalance Setteim For large
demands, separate metering information is available half-hourly
basis. In this case, the associated BM Unit is ¢sdlgndefined as
the aggregate of a party’'s demand behind a singlmt pof

Generation

operate at a
level above
FPN

T e —
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Offer indicating
a willingness to
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connection to the transmission or distribution egst For smaller
demand, half-hourly metering information is notitalgle on a site-
by-site basis for Imbalance Settlement. Insteads thetering
information that is available is the aggregate ofalk demands
supplied by a demand on individual suppliers o&different ‘GSP
Groups'. In this case, the relevant BM Unit is tlggregate of a
particular supplier's demand in each of the GSPu@so

Parties to the Balancing and Settlement Code aréreeqto submit
Initial Physical Notifications and Final Physicabf¥fications to the
System Operator by Gate Closure if the associatedJallis larger
than 50MW (i.e. the BM Unit has a maximum associabeplort or
export in excess of 50MW).

5.5. Participation in the Balancing Mechanism

The BM Unit is the basic unit of participation inettBalancing

Mechanism. In order for a BM Unit to be used to [levservices to
the System Operator in the Balancing Mechanism al Fhysical

Notification must be submitted for that BM Unit. @@quently,
some parties may also choose to submit Final Palybiotifications

for BM Units that are smaller than 50MW if they wighuse these
BM Units to offer services in the Balancing Mechanism

Another pre-requisite for BM Unit participation imet Balancing
Mechanism is the requirement to establish apprapréectronic
communication links with the System Operator. UNN&TA, these
links must be electronic in order to handle thgdaamounts of data
transfer. The links are needed for two reasonst for a party to
submit Final Physical Notifications and Bids and e&pd$f for
individual BM Units to the System Operator; and setdor the
System Operator to inform the party when it wistesall off (or
‘accept’) Offers and Bids. These issues are discussenore detail
in the next section.

5.6. Offers and Bids

If a BM Unit is to be used to offer services in tBalancing
Mechanism, in addition to the Final Physical No#tfions, the party
also submits Offers and Bids for that BM Unit.

Offers and Bids indicate a party’s willingness toegie the BM
Unit at a level other than the Final Physical Notéifion in exchange
for payment. They take the form of a set of priaed volumes. An
example is given in Figure 2 below.

Demand

FPN

FPN __ gt~
\Bid indicating a
16:00 16:30 willingress to
operate at a
level below
FPN

Figure 2 — An example of Offers and Bids
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Figure 2 shows a simplified set of Offers and Bidsd generation
BM Unit and a demand BM Unit. Offers indicate a wighess to
operate above the level of Final Physical Notifimat and Bids to
operate at a level below Final Physical Notificatio(Note that the
consumption FPN is a negative value, so ‘operagingve the FPN’
actually means consuming less). If the System Qgemsishes to
increase the net amount of energy being delivevethé system it
may accept an Offer from a BM Unit. If this is a gesting BM
Unit, then the BM Unit should increase its levelexport. If it is a
demand BM Unit, then the demand should reduceved i&f import.

If the System Operator wishes to decrease themetiat of energy
being delivered to the system, then it may acceBidafrom a BM
Unit. If this is a generating BM Unit, then the BM itJrshould
decrease its level of export. If it is a demand BMitUthen the
demand should increase its level of import.

The diagrams in Figure 2 above are simplified bsean practice, a
party may submit several Offers and Bids for a &ri§jM Unit for a

particular settlement period. This means, for eXamghat the price
for operating a generating BM Unit at a level upl@MW above
Final Physical Notification may be £30/MWh, wherdéasoperating

between 100MW and 200MW above Final Physical Nwtion, the
price may be £40/MWh.
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A further feature of the Balancing Mechanism is fhet that it is

‘firm’ on the System Operator. This means, for epimthat once
the System Operator has informed the relevant phatyit wishes to
accept an Offer from a BM Unit it is committed torghasing that
Offer. If the System Operator subsequently decittes the initial

decision to purchase an Offer was incorrect, tirstead of simply
cancelling the original purchase, it must accepica(either from the
same BM Unit, or from a different BM Unit if it is enomically

more efficient as well as physically suitable). isTmeans that for
every Offer, there is a complementary ‘undo’ BidurtRermore for
every Bid there is an associated ‘undo’ Offer. Fis teason, Offers
and Bids are submitted in pairs. These pairs arengiwumbers to
identify them. The numbering convention is sucht thhiere the
Offers and Bids are for operation above Final Ptafdiotification,

the pair numbers are positive. If they are for afien below Final
Physical Noatification, the pair numbers are negativ

A more detailed example of the Offers and Bids dttleh for a
generating BM Unit is shown in figure 3. This higjfits the pairing
of Offers and Bids.

Pair 2:
Offer Price E40/Wh

Bid Price £38MWh

Pair 1:
Offer Price £30/Wh

e
*_,.r""

Bid Price £28/MWh

FPM
Pair -1:
Offer Price £20/Wh

all 300

Bid Price £18MWh

\ Pair -2:

Oiffer Price £100WhH
Bid Price £8MWh

16:00

168:30

Figure 3 — More detailed example of pairs of Offensl Bids for a generating BM Unit

Offers and Bids therefore indicate the price fofedént levels of
operation relative to the Final Physical Notificeti As may be seen
from figure 3, an initial restriction under the nelectricity trading
arrangements is that the level of any pair of Bidd @ffers is fixed
(relative to FPN) for the duration of the settlemereriod. In
common with Final Physical Notifications, OffersdaBids for a BM
Unit applying to a particular half-hour must be sutbed by Gate
Closure for that half-hour.

5.7. Operation of the Balancing Mechanism

The purpose of the Balancing Mechanism is to prowide System
Operator with a means of undertaking several fonstias follows:
matching system-wide imbalances between electripityduction
and consumption; adjusting local and bulk powewfido ensure the
security of the transmission network; placing BM 4drin a position
to deliver other Balancing Services. Balancing Sswiare technical
services, purchased by the System Operator. Theyeguired in
order to maintain the reliability and security b&ttransmission and
distribution networks. They include services to rape generation
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and demand plant in a manner that will supportesystoltage and
system frequency.

The operation of the Balancing Mechanism for a paldi half-hour
starts after Final Physical Notifications and Odfeand Bids have
been submitted to the System Operator for thattalf — i.e. after
Gate Closure. The System Operator is solely resplendior

determining which Offers and Bids are accepted & Balancing
Mechanism. The System Operator may accept all or gfaany

Offer or Bid at any time after Gate Closure up urail time.

Whilst the System Operator is generally free toept@ny Offer or
Bid at any time between Gate Closure and real tilme, System
Operator is required to ensure that

any acceptance it makes is consistent with themijmparameters of
the associated BM Unit. The dynamic parametersBifaJnit give
information relating to the limitations on physiagberation of the
BM Unit. This include the rates for increasing amtrasing output
and input levels, information relating to stableedls of operation,
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and the maximum levels of import and export thatheBM Unit is
capable of.

In accepting Offers and Bids, the System Operatdrinform the
relevant party of the absolute level at which iskés the BM Unit to
operate. In doing so, the System Operator may aseyeral Offers
and/or Bids at once. The set of data issued by yste® Operator to
the party is called a Bid-Offer Acceptance. A Bid-€fficceptance
is illustrated in Figure 4.

In figure 4, a single Bid-Offer Acceptance has bé&mued by the
System Operator that affects three of the Offerd Bids submitted
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for the settlement period. From this, the shadezhsiin figure 5
show the quantities of Offers 1 and 2, and Bid hattare all
accepted by the single Bid-Offer Acceptance.

Note the numbering convention for Bid-Offer Pairstlgt those
above FPN are given positive numbers and thosenbE&BN are
given negative numbers.

FPair 2:
Oiter Price E40/Wh

Bid Price £38/MWh

Pair 1:
Offer Price £E30/AWH

""" Bid Price £28/MWh

FPN

Pair-1:
Offer Prce £20/AWh

Bid Price £18/MWh

\ Pair -2

Offer Price £10/Wh
Bid Price £8/MWh

16:00

Bid-Orffer
Acceptance

Figure 4 — Accepting Offers and Bids

WA Wolume of Offer 2
purchased.

i

purchased.

YVolume of Bid -1

16:30

Pair 2:
Offer Price E400Wh

Bid Price £38MWh

Pair 1:
Offer Price £30/Wh

Bid Price £28/MWh

A
a7

FPN

Pair -1:
Offer Price £20/Wh

.,
|1

Bid Prica £18MWh

ﬂ*;

\ Pair -2:

Offer Price £100VN
Bid Price E8MIWH

16:00 \

16:30

Volume of Offer 1

purchased.

Figure 5 — Volumes of Offers and Bids Accepted
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Offers are purchased where the System Operatarelassted
operation above the level of FPN. Bids are purchageere
the requested level is below FPN. Thus in the alubagram,
parts of Offers 1 and 2 are initially purchasedtetahalf-way
through the settlement period, when the requespatating
level falls below FPN Bid number —1 is purchased.

As shown in Figure 5 above, the volume of accefiffdrs or

Bids determined from a single Bid-Offer Acceptance is

calculated on a minute by minute basis acrossakfenbur.

In some extreme circumstances, (e.g. if there msafficient
Offers and/or Bids available for the System Operaim
balance the system) it may be necessary for thdae®ys
Operator to require certain BM Units to operate k&val other
than FPN, even if no Offers or Bids have been sttbrhifor
those BM Units. In this case, the System Operattiraet log
an acceptance for the BM Unit in question (becahsectare
no Offers or Bids against which the acceptance rhay
settled). In most situations there will be an intpaa the
imbalance position of a party instructed by the tSys
Operator in this way.

The detailed operation of the Balancing Mechanism toe
interface between parties and the System Operatbbevset
down in the Grid Code, and in the Balancing PrinaplEhe
Grid Code is a technical document describing therfates
between those parties that connect to and use|¢iotrieity
transmission network. It is anticipated that the aBalng
Principles will be produced by the System Operdas a
requirement of the Transmission Licence).

5.8. Payment for Offers and Bids

The volume of an accepted Offer or Bid is determinedhe
volume of the shaded areas in Figure 5. Thus irexaenple in
Figure 5, three MWh values would be determined @salt of
the single Bid-Offer Acceptance. These are the MWh
purchase of Offers 1 and 2 and the MWh of purcludidgid —
1.

Accepted Offers and Bids (adjusted to reflect traesion
losses) will be settled at the relevant Offer or Biite. In the
case of Offers, the party responsible for the BMtWill be
paid at the relevant Offer price multiplied by thasses
adjusted volume of the accepted Offer.

In the case of Bids, the party responsible for the Bt will
pay (rather than be paid) at the prevailing Bid emicultiplied
by the losses adjusted volume of the accepted Bid.réason
why parties are paid for Offers, but are chargedBils is
explained as follows:

A demand BM Unit from which a Bid is accepted is eotpd

to increase its demand. The Bid price thereforeplim
represents the price that the party is willing @y for an

additional MWh of demand that it had not alreadycpased
under a bilateral contract.
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If a Bid is accepted from a generation BM Unit, augttbn in
the generation from that unit is expected. The Bidepin this
case, simply represents the price that the pantyllisg to pay
to avoid having to actually generate a MWh of eperg

Note that it is possible for both Offer and Bid pscto be
negative. If a negatively priced Offer was acceptbé party
would be charged for increasing its generating

output, or for reducing its demand. If a negativphiced Bid
was accepted, the party would be paid for increpsts
demand, or for reducing its generation.

5.9. Arbitrage Offers and Bids

Because parties are paid for accepted Offers atr Bffee and
are charged for accepted Bids at Bid price, if one Bt has
an Offer Price that is less than the Bid

Price of another, the System Operator can in facé snoney
by making an ‘arbitrage’ trade. This involves signptcepting
both the Offer and the Bid.

Note that both parties (i.e. from whom the Offed ahe Bid

were accepted) should be satisfied with the adptrdbecause
they have freely submitted Offers and Bids into Badancing

Mechanism indicating the price at which they arepared to
take the balancing action.

Arbitrage Offers and Bids are treated slightly diéietly from
other Offers and Bids
when calculating energy imbalance prices (see below

5.10. Non-Delivery Charges

A number of Offers and Bids may be accepted from a

particular BM Unit in any particular settlement peti
Furthermore, as discussed above, accepted OffatsBais
may be ‘undone’ by accepting an Offer or Bid in tpposite
direction. The net amount of Offers and/or Bids atee in a
particular half-hour from a BM Unit will result in aet
expected profile for the operation of the BM Unitthat half-
hour.

If a BM Unit has a net volume of accepted Offers.(more
accepted Offers than Bids), then if the BM Unit sfadlg (i.e.
generates less than expected, or imports moreetkaected) it
will be subject to non-delivered Offer chargesalBM Unit
has a net volume of accepted Bids, then it may bgesuto
non-delivered Bid charges.

Thus non-delivery charges are made if the meteatimgafor a
BM Unit reveals that the BM Unit has failed to delivies
Offers or Bids on an aggregate basis across thehbalf In
the event of non-delivery, the part of any OfferBid that is
not delivered is charged a non-delivery charge.

6. INFORMATION IMBALANCE CHARGES

Information Imbalance Charges are intended to peovadi
incentive for parties to operate their BM Units iccardance
with their Final Physical Notification modified byany
accepted Offers or Bids.
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The Information Imbalance Volume for a BM Unit isngly
the difference between the metered output recomed the
settlement period, and the level at which the BMtl$hiould
have been operating in aggregate over the half-peuiod,
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given its Final Physical Natification and any acespOffers
and Bids.

The Information Imbalance Charge is the same iratspe of
whether a party generated or consumed above omwbit$o
expected level. Thus a BM Unit that ‘spills’ by 1 Ms
charged the same Information Imbalance Charge as &BiM
that is in deficit for IMWh.
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Information Imbalance Charges are levied on theyptrat
registers the BM Unit in the settlement system spestive of
whether the metered output of the BM Unit has bessigaed
to another party (see section 7). Initially, theformation
Imbalance Price will be set at zero, and consefuem
charges will actually apply.

7. ENERGY IMBALANCE

7.1. Overview

In addition to the provision of a Balancing Mechamisthe
Balancing and Settlement Code provides for the sedfee of
imbalances between the actual and contractual ipositof
parties in each settlement period.

As explained in section 3 above, under the newtrtiy

trading arrangements it is expected that bulk paseh and
sales of electricity will be made under the termsitateral

contracts and via electricity trading exchangesnegators,
suppliers and electricity traders are expectecktadtive in this
trading activity. In addition to striking contrachsr purchase
and sale of electricity, generators and supplieits also be
responsible for physical quantities of electrigitpduction and
consumption. Energy Imbalances settlement is neadecter
to settle the differences between the net contshand net
physical position of all parties.

Thus, in order to settle Energy Imbalances, itdésessary to
determine the metered production or consumptioneath
party and the net contractual position for eachypar each
settlement period. It is also necessary to detegrfia prices at
which Energy Imbalances will be settled.

Under the new trading arrangements a two-part cashb
imbalances will be undertaken. The price paid tdigs that
have a net surplus of imbalance energy will beeddifit from
the price that is paid by parties that have a raficil of
imbalance energy.

A further feature of Imbalance Settlement under NEJ that
for a single party, two Energy Imbalances will calated.
Energy Imbalances for ‘Production’ related actesti and
‘Consumption’ related activities are treated sedyaBroadly
speaking, ‘Production’ relates to
‘Consumption’ relates to demand. The calculatiorEnérgy
Imbalance Prices is described in section 8.7 below.

This two-part imbalance arrangement is effected thg
calculation of a ‘Production Energy Imbalance’ arad
‘Consumption Energy Imbalance’ for each party. Rartare
said to hold two Energy Imbalance Accounts, a Pctdo
account and a Consumption account.

The level of the Energy Imbalance for each of atymr
accounts is calculated as the difference betweenrtatered
guantities of generation and demand allocated th @ the
accounts and the contract quantities allocatedatth ef the
accounts.

The Production Energy Imbalance will be the differe
between the aggregate metered Production allocatethe
party, and the net of contract volumes notified ttee
Production Energy Account.
Energy Imbalance will be the difference betweenabgregate
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generation and

metered Consumption allocated to the party and tee n
contract volume notified to the Consumption Energygadunt.
7.2. Energy Contract Volume Notification

In order to take account of the quantities of pasghand sale
of electrical energy in a particular settlementigmbin Energy

Imbalance, it is necessary for such contract gtiestto be

notified into central settlement.

If two parties trade electricity (either via a bieal contract or
through an exchange), it is necessary for the gmtt notify
central settlement of the volume of the contractk{ivh), and
to identify which party has purchased the energy ahich
party has sold it. Note that it is not necessany dentral
settlement to have any information relating to fhvece at
which energy was bought and sold under the contnactder
to determine Energy Imbalance volumes.

Under the new trading arrangements, both partiesdontract
must notify the relevant volumes into central setiént
through a single agent. The Energy Contract

Volume Notification Agent (ECVNA) acts on behalf tie
trading parties, and notifies information relatirtg the
electricity trade into central settlement. This ommhation
includes details of the trading parties and the lg\antities of
trade (in addition to passwords etc.). Contract mas for a
particular settlement period must be notified intentral
settlement (specifically to the Energy Contract Viodu
Aggregation Agent, ECVAA) by the notification aggartor to
Gate Closure for that settlement period.

A single pair of trading parties may nominate amynber of
Energy Contract Volume Notification Agents to act their
behalf. (One of the parties themselves could beEnergy
Contract Volume Notification Agent).

In practice, the information contained in contracilume
notifications needs to be slightly more specificoatb the
parties involved in the contract trade. It is nsegeg to not only
identify the parties involved, but the specific EqeAccounts
of the parties to which the trade relates. Thus Emergy
Contract Volume Notification Agent must identify hothe
parties and either their Production Energy Accoantthe
Consumption Energy Account. Note that it is possideonly
for the Production Energy Account of one party étl £ the
Consumption Energy Account of another and vice vensh
also for a single party to notify energy ‘purchases ‘sales’
between its own two Energy Accounts.

Subject to some credit monitoring, there are ntricti®ns on
the energy contract volumes that may be notifiedrid from
each account.

Similarly the Consumption 7.3. Energy Contract Volume Aggregation
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Once received by central settlement, the notifiemtract

volumes are aggregated for each of the Productiod a

Consumption Energy Accounts of each party to detezna
net contractual position for each of the accouiiteese net
contractual positions will be compared to the nedtared
guantities allocated to each of the Energy Accoimtsrder to
determine the Energy Imbalance for each Productod
Consumption Account.

7.4. Production and Consumption and Imports and Exprds

In order to determine the metered quantities thednto be
taken into account when calculating Energy Imbatandt is
necessary to collect metering data for each BM Wmiéach
settlement period. This metered data is collected humber
of different ways, but is ultimately used to esisthbla metered
volume for each BM Unit in each settlement period.

Whether the metered volume of a BM Unit will be tezhas
Production or Consumption (and consequently whetheill

be aggregated to the Production or Consumption gnerg

account for imbalance purposes) depends upon tyge'Tof
the BM Unit - i.e. whether the BM Unit itself is edha
Production or Consumption BM Unit.

The Type of a BM Unit is based upon whether, ohver year,
the maximum level at which it is expected to beagtipg over
any settlement period is more or less than the maxi level
at which it is expected to be importing over anytlement
period. It is generally intended that BM Units tltatmprise
generating plant will be Production BM Units and BMits
that comprise supplies will be Consumption BM Unilts.
practice some BM Units will also be permitted to ab® their
Type freely.

A further factor to be taken into account in detaing the
Type of a BM Unit is whether the BM Unit is to be agggated
with a number of other BM Units within a single Tiragl Unit.
In this case, the type of all the BM Units in theding Unit is
determined on a collective basis.

The metered quantities from the BM Unit will beoathted to
the Energy Account type that matches the type ®BN Unit
(i.e. Production or Consumption). Thus metered qtiestfor
Production BM Units will be allocated to Producti&mergy
Accounts, and metered quantities for Consumption BitdJ
will be allocated to Consumption Energy Accounts.

It should be recognised that Production BM Units mawy
some settlement periods, import electricity and Qomgion
BM Units may export electricity. The difference betm
import and export and Production and Consumptioraf@&M
Unit is animportant feature of the trading rules.

Whether the metered volume associated with a pdatidM
Unit is treated as an import or an export for set@nt
purposes depends upon whether its associated Fradiiit
has, in aggregate, imported or exported in thatiqudar
settlement period. The classification as an importexport
affects the treatment of the BM Unit Metered Voluifoe
purposes of transmission loss factor applicatiod eevenue
surplus reallocation (see section 10 below).

7.5. Metered Volume Reallocation Notification

So as not to restrict parties’ commercial freeddnwill be
possible for the energy flowing to or from an indival BM
Unit to be allocated between two or more differpatties for
the purpose of calculating energy imbalances. (Wiisild
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allow, as an example, a supplier to notify volumelating to a
share of a customer’'s meter, in order to meet ¢hatomer’s
requirements for partial supply).

By default, the party registering the BM Unit is respible for
the metered quantities arising from the BM Unit. $hoy
default, the metered quantities from Production BMt&Jwill
be allocated to the party’s Production Energy Actpu
whereas the metered quantity from Consumption BMtdJni
will be allocated to a party’s Consumption Energycéunt.

It is also possible for the party responsible foBM Unit to
reallocate some or all of the metered volume fer BM Unit
to another party for any given settlement periodf® with
contract volume notifications, metered volume @zdtions
must be notified into central settlement by GatesGte. The
information contained within a metered volume medltion
includes identification of the relevant BM Unit atite name
of the party and associated Energy Account to whioh
metered volume is to be reallocated. The inforomathay also
contain either a fixed number of kWh to be realtedafrom
the BM Unit, or a percentage of the metered volumebé
reallocated.

The party responsible for a BM Unit is termed thad.@arty,
whereas the party receiving the metered voluméogsion is
termed the Subsidiary Party.

If a metered volume fixed reallocation is made, fhed
amount is reallocated to the relevant Energy Actafnthe
Subsidiary Party. If a percentage reallocation iaden the
appropriate percentage of the actual meter reddinthe BM
Unit is reallocated to the relevant Energy Accouwiitthe
Subsidiary Party. In each case, the relevant Enaogypunt of
the Lead party is credited with the actual meteyetput less
the reallocated amount.

Any number of percentage reallocation notificationay be
made for a particular settlement period for a giB Unit,
however the aggregate of all the percentages nuistxteed
100%, nor may negative percentages be reallocateate are
no restrictions on the number or sign of fixed lezdtions that
may be made in relation to a single BM Unit.

7.6. Energy Imbalance Volumes

The Energy Imbalance Volume for a particular enexgyount
is the net of all metered quantities and contractumes
allocated to that account. The Energy Imbalanceuiviel for

an account may be positive (showing that a netlssirpf

energy accrued to the account), or negative (shpthiat a net
deficit of energy accrued to the account). For fiheposes of
aggregation, metered exports are treated as positiwes and
metered imports as negative.

It is possible for a single party to have a nepkis of energy
in one Energy Account and a net deficit in the otimethe
same settlement period. Two separate charges wbald
applied in this situation, as discussed furthesdation 8.7.

7.7. Energy Imbalance Price Calculation

Energy Imbalance Prices are the prices used tde site
Energy Imbalance surpluses or deficits. There weEnergy
Imbalance Prices — the System Buy Price and theeBySell
Price.
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The System Buy Price is the price at which defigre
charged. It is intended to reflect the averageepaicwhich the
system had to buy in order to make good the dedicibehalf
of the party. Thus if an Energy Account has a riegdnergy
Imbalance, this is charged for at System Buy Price.

The System Sell Price is the price at which sugsuare
charged. It is intended to reflect the averageepaicwhich the
system had to sell in order to dispense with thglsa spill

energy. If an Energy Account has a positive Endnglyalance,
this is paid for at System Sell Price.

Energy Imbalance prices are derived from the prafeSffers

and Bids accepted by the System Operator in the Balgn
Mechanism. System Buy Price for a particular settiem
period is calculated as the volume weighted averafje
accepted Offers relating to that settlement per&ydstem Sell
Price for a particular settlement period is theunoé weighted
average of accepted Bids relating to that settleipenod.

In fact, not all accepted Offers and Bids are nerédgaused in
the calculation of Energy Imbalance Prices. Someegted
Offers and Bids may be excluded from the weighteeragye
calculation because they are flagged as beingréedhigtrage’
trades or as ‘System Balancing’ trades, (as opptuséthergy
Balancing’ trades).

Arbitrage trades are those trades described iniosed.9.
Arbitrage trades are easily identified as thoseepisxd Bids
and Offers for which the Offer Price is less than équal to)
the Bid Price.
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‘System Balancing’ trades are more complicated tntidly.

They exist because the Balancing Mechanism is usegust
to deal with system-wide energy imbalances. Itis® aeeded
in order to provide the System Operator with a rseah
meeting a variety of more complex system requiredméfor

example to change a generator’'s output so as tagehpower
flows on the transmission system, so that voltagamain
within reasonable limits).

System Balancing trades are excluded from accepsl dhd
Offers prior to calculating the Energy Imbalancé&®s. They
are excluded by simply disregarding some of thaeextly
priced accepted Offers and Bids (i.e. some of thbadst prices
accepted Offers and some of the lowest priced aeddgids).

There are a number of other detailed adjustmentghé

calculation of the prices, for example transmisdimsses are
taken into account in the weighted averaging

calculation of Energy Imbalance Prices, and adjastst may

be made if the System Operator has entered inttaicer
contracts before Gate Closure.

Under normal circumstances, System Buy Price is @gpgeto
exceed System Sell Price.

7.8. Energy Imbalance Cashflows

The term ‘Energy Imbalance Cashflow’ is used to dbscthe
charges or payments that arise as a result ofngetinergy
Imbalances. Where an Energy Account has a podihergy
Imbalance, it is paid at System Sell Price, andretiehas a
negative Energy Imbalance, it is charged at Sy&amPrice.

8. SYSTEM OPERATOR CHARGES

Whilst accepted Offers and Bids are used to deterrimergy

Imbalance Prices, the costs of operating the Batanci

Mechanism are in fact met by the System Operator.

The System Operator is required to pay for thecost of all
accepted Offers and Bids (less any charges arisarg hon-
delivery).

9. REVENUE SURPLUS REALLOCATION

A variety of payments and charges arise relatinggdous
aspects of the Balancing Mechanism and Energy lanical
settlement for every settlement period. These delayments
and charges for accepted Offers and Bids and fatiywsand
negative Energy Imbalances. Furthermore, therechezges
for non-delivery of Offers and Bids and for Infornost
Imbalance. Finally the System Operator is chargedhfe total
cost of Balancing Mechanism action.

The net of all these charges and payments in atilersent
period is not zero. In general, the net of all targes and
payments will result in an overall surplus of funidseach

settlement period. This surplus is reallocated adigs, pro-
rated across all metered imports and exports fachvieach
party is responsible in each settlement period.

Note that in the case where a party reallocateseneet
guantities to a second party via a metered volwra#iacation,
then it is the second party that receives the pteer revenue
surplus reallocation. It is anticipated that thigynioe taken into
account when the parties agree the price for théense
volume reallocation in the first instance.

10. SUMMARY

One of the basic principles of the New Electricifyading
Arrangements is that those wishing to buy and elelttricity
should be able to enter into any freely negotiatedtracts to
do so. It is expected that under the new tradingngements,
bulk electricity will be traded on one or more eanges and
through a variety of bilateral and multilateral tacts. Those
buying and selling electricity on exchanges andough
bilateral contracts are likely to include not oglgnerators and
suppliers (who produce or consume physical quastitf
electrical energy), but non-physical traders as.wel
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The objective of the new arrangements is not teatkchow
energy will be bought and sold on these exchange# o
bilateral contracts. It is to provide mechanismss rfear real-
time clearing and settlement of differences betwamrractual
and physical positions of those buying, sellingydorcing and
consuming energy. The following two mechanisms are
therefore required: a mechanism by which the Sysdgerator
can change proposed operating levels of generatiod
demand near to real time — the Balancing Mechaniamd-a
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mechanism for settling the differences between pistsical The detailed rules associated with these mechanigithde
and net contractual positions of parties — Imbada®ettlement. contained in the Balancing and Settlement Code (BSC).

11. DISCLAIMER

Any information in this document is offered in gotaith to consultation, review (and consequent amendmendyafts of
assist interested parties in their preparatiorttferintroduction these documents. Accordingly, the information ciord
of the New Electricity Trading Arrangements. herein should be viewed as provisional. No warranbr

representation is given as to the accuracy of cetapéss of
However, readers should be aware that some dathithe any of the information provided in this documentdaone of

Trading Arrangements may be subject to modificat®eaders the DGES, DTI, NGC, participants in the NETA Prograen
should also be aware that implementation of the New nor advisors to any of them shall be liable forogrmis-
Arrangements is dependent on the timetable of tlities statement or omission.

Bill; and that the new Balancing and Settlement CdfeQ),

as well as the Implementation Scheme which will eyav This document has been produced in accordancethgtterms
aspects of the transition from the current Arrangets to the set out in paper DISG 05/010 dated March 1 1999vehridh is
BSC, will only be designated by the Secretary of Stter available from the Programme Director's Office.
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