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Sizewell nuclear disaster averted 

by dirty laundry, says official 

report 

“Contractor noticed water from radioactive cooling pond 

that posed 'significant risk to operators and public’ 

A nuclear leak, which could have caused a major 

disaster, was only averted by a chance decision to wash 

some dirty clothes, according to a newly obtained official 

report…” 
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New nuclear 

power 

stations: 

why do we 

need them? 

Is there an 

alternative? 



Electricity Demand – Last 24 Hours 
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Electricity Demand – Last 7 Days 
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Electricity Demand – January 2010 
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kWh/d/

person 

www.nationalgrid.com 

Baseload 32 GW (60%) 

Variable load 25 GW (40%) 

57 GW 



Energy Generation - 

Characteristics 

• Coal   

• Gas   

• Nuclear   

 

• Renewables 

  

• Pumped Storage 

• HVDC imports 

 

takes hours to start-up/shut 

down – hot standby 

takes days to start and stop – 

baseload 

variable/unreliable/intermittent 

– use as available 

rapid start-up/shut-down 
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Forecast Electricity Demand 
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The Energy Gap 

• Need 57 GW peak generating capacity 

• Current generating capacity is 78 GW  

• But 22.5 GW of this is due to close by 

2020  

• So you have a potential energy gap of 1.5 

GW if demand stays same 

• …but also need margin for outages 
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If there were no new build… 
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So how can we plug the energy 

gap and stop the lights going out 

by 2020? 
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Electricity Generation Mix to 2020 

(without new nuclear) 
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UK climate change targets 

• 12.5% reduction in GHG emissions (from 1990 levels) by 

2012 under Kyoto Protocol 

• UK government commitment to 20% reduction in CO2 

emissions (from 1990 levels) by 2010 

• Climate Change Bill: reduce CO2 emissions by at least 

60% below 1990 levels by 2050 and by 26% below 1990 

levels by 2020 

• EU targets to reduce emissions across the EU by 20% 

from 1990 levels by 2020 (possibly rising to 30%) + 15% 

of final energy consumption to come from renewable 

sources by 2020 
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Renewables 

• Hydroelectric 

• Geothermal 

• Wind (on-shore and off-shore) 

• Biomass (wood chip) 

• Solar Photovoltaic (PV) 

• Tidal 

• Wave 
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Hydroelectric Power/Pumped 

Storage 

• Norway: 27.5 GW (98%) 

• Sweden: 16 GW (44%) 

• UK:  1.5 GW (2%) 
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China has 3 Gorges Dam (18 GW) 
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UK has Dinorwig (0.5 GW) 
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High Voltage DC Interconnects 

• 2 GW from France 

  

• 1 GW from Netherlands 

(from 2011) 
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Geothermal Energy 
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Solar Photovoltaic (PV) Arrays 
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Tidal – Severn Barrage 
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  Wind 



UK Wind Farm Growth 
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Biomass (wood chip) 
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Capacity Margin with New 

Renewables Programme 
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Microgeneration 

• Small-scale generation of 

heat and power by 

individuals, small 

businesses and 

communities to meet their 

own needs, as 

alternatives to traditional 

centralized grid-connected 

power 

• Wind, solar PV, heat 

pumps… 

• Key is feed-in tariff to grid 
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Electricity Demand – January 
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Baseload 32 GW (60%) 

Variable load 25 GW (40%) 
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How can the grid cope with 

short term/daily fluctuations? 

• Increase supply 

– Hot standby of gas turbines 

– Hydroelectric (Pumped) Storage 

– High Voltage DC Interconnect 

– Renewables 

– Electric Cars 

• Reduce demand 

– Switch off business use 

– Switch off consumer devices 
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Plug-in Hybrid Electric Vehicles 
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Demand Side Management 

• Typical fridge/freezer draws 18W 

• 30 million fridge/freezers in UK 

• Ability to switch off all UK’s fridges for a few minutes 

would be equivalent to 0.54 GW of automatic adjustable 

power 

• More than 1% of the UK total demand 

• Similar in size to sudden increases in demand when 

people simultaneously switch on their kettles - “TV pick-

ups” typically produce increases in demand of 0.6–

0.8GW 
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Example: Load shifting via Fridges and Freezers 



Capacity Margin with Renewables 

+ Microgeneration + DSM 
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Conclusions 

• There’s a lot we can do! 

• New nuclear build is not necessary to keep the 

lights on 

• We can keep up with demand using renewables, 

microgeneration and demand side management 

enabled by smart grids 

• Money that would go into nuclear build (£10bn 

per power station) should be used to insulate 

homes and subsidize microgeneration 
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