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Grid Event - 9 August 2019

• 1.1 million electricity customers 
without power for between 15 and 45 
minutes. 

• Major disruption to the rail network
• Impacts to Ipswich hospital and 

Newcastle airport
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Grid Event – 27 May 2008

• Longannet and Sizewell B trip 
• 2GW of embedded generation trip
• ½ million without power
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Definitions
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MW vs MWh

Average house in England 
= 2700 kWh every year
Average of 0.3 kW

1 GW = 1000 MW
1 MW = 1000 kW

UK peak demand 61 GW.

Annual use = 328 TWh (average of 
approx. 38 GW)

Watt = Power
W, kW, MW, GW

Watt-Hour = Energy
Wh, kWh, MWh, GWh, TWh
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MW vs MWh

2 kW power
0.1 kWh to boil a litre

10kW power
6 minute shower = 1 kWh
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MW vs MWh

Hornsea 1 - 1.2 GW

Expected output – 4.1 TWh

Average output = 470MW
(40%)

Sizewell B - 1.2 GW

Output 2022– 10.4 TWh

Average output = 1.18 GW

Shotwick Park - 72 MW

Expected output– 68590 MWh

Average output = 7.2 MW
(10%)
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The good old days…
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Traditional Power Plants
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Generation Mix
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Generation Dispatch
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What is the grid? - Distribution

400 V to
132 kV 
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What is the grid? –Transmission

400 kV and 
275 kV circuits
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What is the grid? –TSO

National Grid has a statutory 
obligation to maintain the 
frequency of the National 

Electricity Transmission System 
within ±1% of 50Hz (49.5 to 
50.5Hz). The control room 
normally control frequency 
within a tighter operational 

limit of 49.8 to 50.2Hz. 
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Generation   VS    Demand

Demand vs Supply
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Pick up
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Pick up
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Pick up
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Pick up
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Generation   VS    Demand

Frequency



SENSITIVE CONFIDENTIAL - EXTERNAL21

Grid system - Example
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How do you control frequency…?
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Pumped Storage
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Transition to renewables



SENSITIVE CONFIDENTIAL - EXTERNAL

Thermal to Renewables
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Solar Power
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Solar Power 1 July 2023
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Solar Power

18 October
UK – 94g
France - 24g
Germany – 425g
Poland – 817g
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Solar Power 1 July 2023
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Solar Power 29 January 2023
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Solar Power 28 January 2023
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Electrical Interconnectors
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Electrical Interconnectors

Planned for 2029-2031
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Frequency Response
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Frequency Response

?
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Inertia
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Inertia
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660MW Turbine 
/ Generator
300-400T of 

steel at 
3000RPM

Inertia
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Inertia
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Inertia in wind and solar PV

GRID
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Inertia in Hydro and Solar Thermal

GRID
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Renewable Comparison

Predicable Capacity Inertia Frequency 
Support

Voltage Support

Wind Medium Medium Poor Some Good (depends)

Solar Medium Low None None Good (depends)

Geothermal Great Great Good Good Good

Hydro Good Good Good Good Excellent

Wave Medium Medium ? Poor ?

Tidal Excellent Medium ? Good ?
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Case Study 
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Grid Event - 9 August 2019

• 1.1 million electricity customers 
without power for between 15 and 45 
minutes. 

• Major disruption to the rail network
• Impacts to Ipswich hospital and 

Newcastle airport
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Grid Event - 9 August 2019

• Lightning strike on 400kV 
transmission circuit.

• Trip of Hornsea Wind Farm
• Trip of Little Barford Power 

Station
• Activation of emergency 

demand shedding relays (LFDD)
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Grid Event - 9 August 2019
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Solutions to the problems
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Synchronous compensators / stabilisers 
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Synchronous compensators / stabilisers 

450MWs
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RoCoF
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Grid scale batteries

Capenhurst battery
100 MW
107 MWh
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Frequency response & Synthetic Inertia

GRID
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Demand side frequency response - EVs



SENSITIVE CONFIDENTIAL - EXTERNAL

Demand side frequency response
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Brillant, so that’s all sorted 
then?
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Solar Power 28 January 2023



SENSITIVE CONFIDENTIAL - EXTERNAL

Backup slides
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