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UK Electricity Transmission
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Electricity Transmission
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National Grid as GB System Operator
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SO/TO Responsibilities

Transmission Owner:
«System Design

*Build and maintain assets
*Project Management

GBSO:

*Energy balancing
«System configuration
«System security

*Operational planning sFault Repair
sConnection and Use of System Agreements «Safety Management
*GB connection offers and contracts with all Users *Maintenance requests
*Charging and Billing *New Connections
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Balancing the System
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Two sides of Balancing
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GB Demand Profiles
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Impact of Weather on Demand

Weather Effect Demand Response Generating Units

Temperature (a fall of 1
Celsius in freezing conditions)

Wind (an increase of 10
knots in freezing conditions)

Cloud cover (from clear
sky to thick cloud)

Precipitation (from no
rain to heavy rain)

Temperature (an increase
of 1 Celsius in hot conditions)
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England v Portugal
1st July 2006
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England v Portugal
1st July 2006
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Managing System Frequency

Because it takes generation time from instruction t 0 generation..... planning is

critical

1000 gCO,eq/kWh ~ 650 gCO,eq/kWh 500 gCO,eq/kWh 1000 gCO,eq/kWh 10 gCO,eq/kWh 5 gCO,eq/kWh

5 gCO,eq/kWh

Nuclear Coal Fired ' Hydro Wind

48 hours 12 hours 8 hours 6 hours 2 minutes 10 seconds N/A
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UK Electricity Market
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Market Process

Generation

Suppliers

Scottish and Southern
( Energy

Through forward
markets generators
Contract with
suppliers to produce
the right amount of
energy.

On the day
Generators decide
which of their
generating units run
to meet their
contractual
obligations

Forwards and
Futures Markets
[>24h ahead]

Power exchanges
[<24h] fine tune
positions.

All Contracts are
‘Pay as bid’ and are
Firm.

Supply
companies
forecast their
electricity
requirements
per half hour.

Arrange
contracts with
generators per
half-hour
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Where does National Grid come In?

Forward markets only resolve energy requirements to half hour
resolution.

Electricity cannot be stored (in useful quantities)

Actual demand must equal actual generation on a second by
second basis

So there is also a ‘Balancing Mechanism’
Operates from 1 hour ahead of real time.

Enables NG to pay generators/suppliers to change their output
to...

achieve real time energy balance

ensure that there are sufficient reserves available
respond following generator breakdowns
manage system constraints



The Balancing Mechanism
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And the cost of this?

Domestic electricity bill is made up from a number of
components

Electricity Transmission makes up 3% of the overall bill.

5% 1% 8% Transmission
3%

Distribution
15%

Energy, Supply Costs
and Margin
68%

Household Energy Bills, OFGEM publication August 2009.

Based on average annual consumption of 3300 kWh



Control Room Staffing

Control 2

Control 1
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UK political / regulatory landscape

Political / policy agenda...

2050 road map Low carbon generation European ‘super grid’

Regulatory activity...

‘Business as usual’ Current reforms Ofgem structure

TPCRA4 roll-over Project Discovery GEMA

TPCR5 RPI-X @ 20 Ofgem

GDPCR2 Transmission Access Ofgem E-Serve
Review

Offshore Transmission
Interconnectors
Strategic Investment




