DECC Meeting Energy Demand

Bioenergy is renewable energy made from material of recent biological origin derived from plant or animal matter, known as biomass. 
Biomass is a versatile fuel that can be used in different ways and at different scales, from householder installations, through community scale projects, to large electricity generating stations:
· Dry biomass can be burned through a range of conventional boilers, combined heat and power units, and more innovative advanced thermal conversion technologies to produce heat and/or to make steam to drive a turbine to produce electricity.
· Wet biomass can be anaerobically digested to produce a flammable biogas (mainly a mixture of methane and carbon dioxide). This biogas can then be used for heat or electricity generation. Alternatively, the biogas can be further processed and refined to around 100% methane, ‘biomethane’, and injected into the national gas grid. 
Sources of biomass
There are a wide variety of biomass sources in the UK. Imports will also play a part. Biomass used for heat and power is generally derived from the following:
· virgin wood from the conventional management. of trees. This includes thinning, felling and coppicing of sustainably managed forests, parks and urban trees;
· wood residues from sawmills and other wood processing industries;
· agricultural energy crops such as short rotation coppice (SRC), or miscanthus (a tall, woody grass) which may be grown on land unsuitable for food crops;
· agricultural residues such as straw, husks and kernels;
· wet waste including sewage sludge, animal manure and food waste that would otherwise be disposed of in landfill.
· organic biodegradable proportion of municipal solid waste, commercial and industrial waste, and construction and demolition waste. 
What are the benefits?
Bio-energy has a wide range of benefits, including:
· helping to mitigate climate change by reducing greenhouse gas emissions;
· providing very cost-effective energy, relative to other renewables technologies;
· providing a controllable energy supply, so balancing intermittent technologies such as wind and solar;
· reducing our reliance on imports of fossil fuels, giving us a more secure energy supply. This also helps reduce the impact of changes in global oil & gas supplies and their spot prices;
· creating green jobs across the fuel supply chain, particularly in rural areas. 
How does bioenergy reduce carbon emissions?
Carbon is absorbed from the atmosphere during the growth of the plant. When used as a fuel, the carbon is released back into the atmosphere. By comparison, the use of fossil fuels such as oil and coal releases carbon captured millions of years ago and so adds to the overall carbon emissions to the atmosphere.
The carbon savings from biomass can vary widely because the savings are offset by the fossil energy that is used for cultivation (such as fertilisers), harvesting, processing and transportation. Major land use change, particularly deforestation and draining of peat bogs, can completely negate the carbon saving, as well as cause damage to biodiversity and other ecosystem resources. It is therefore critical that biomass resources are grown sustainably.
Coal is an abundant and flexible energy source that remains an important part of the energy mix, both globally and in the UK.
Until the first North Sea gas was brought ashore in 1967, coal was the UK’s chief energy source, used for town gas production and electricity generation as well as by industry, the public sector and individual households.
Coal’s share of total UK energy supply fell from 90% in 1948, to 50% in 1968. Provisional figures for 2009 show this share is now 14.2%. Of the coal used in the UK in 2009, 81.3% was for electricity generation; this contributed 27.7% of all UK electricity supplies. In 2009, 32.9 million tonnes of the coal imported (86.1%) was steam coal, largely for electricity generation – just over half of which came from Russia.
Further data about UK coal supply and utilisation can be found in Energy sector statistics.
DECC responsibilities in relation to coal
Fossil fuels, including coal, will continue to play an important role in the energy mix, both in the UK and internationally. The Carbon Capture and Storage pages of this website set out what DECC is doing to find ways to reduce carbon emissions from this continuing use as part of its climate change agenda.
DECC is responsible for policy and delivery of a number of matters arising from the privatisation of the nationalised coal production industry in 1994. These include:
· sponsorship of the Coal Authority, which is responsible for managing the UK’s remaining coal reserves (including the issue of permits for coal exploitation) and the effects of the legacy of historic mining (such as mine-water and subsidence)
· management of residual rights and obligations arising from the privatisation, including Coal health claims, the issue of the Bevin Boys scheme veteran badges, the supply of concessionary coal to certain ex-British Coal employees, and representing interest as guarantor of the industry's coal pension schemes
Geothermal energy refers to the different types of thermal energy stored within the earth.
· Power generated from geothermal sources is explicitly listed as eligible for support under the Renewables Obligation at the highest ("innovative") tariff of two ROCs per MWh generated.
· Deep geothermal energy will also benefit under the Renewable Heat Incentive.
· £5 million has been disbursed in two rounds to the Deep Geothermal Challenge Fund, announced in the 2009 Renewable Energy Strategy
Hydroelectric Power
· Hydroelectric power is the energy derived from flowing water. This can be from rivers or man-made installations, where water flows from a high-level reservoir down through a tunnel and away from a dam.
· Turbines placed within the flow of water extract its kinetic energy and convert it to mechanical energy. This causes the turbines to rotate at high speed, driving a generator that converts the mechanical energy into electrical energy.
· The amount of hydroelectric power generated depends on the water flow and the vertical distance (known as ‘head’) the water falls through.
About Hydrogen & Fuel Cell technology
Hydrogen and fuel cells are related but distinct technologies that offer the potential for low, and ultimately zero, CO2 emissions, and increased energy security
Fuel cell technology has applications for
· stationary power generation,
· combined heat and power (CHP) – distributed energy and heat
· or microgeneration, portable power & transport (replacing the internal combustion engine).
These technologies are currently being demonstrated but they will have to overcome significant techno-economic barriers in order to displace the incumbent technologies.
Hydrogen is an energy carrier, like electricity, which requires a source of primary energy to make it. Hydrogen can be produced from a number of different sources including fossil fuels such as coal or natural gas, renewable energy sources such as wind, hydro and biomass, or nuclear. Hydrogen can be converted to electricity and heat using modified internal combustion engines, gas turbines or fuel cells.

Nuclear Power
Nuclear power is low-carbon, affordable, dependable, and capable of increasing diversity of energy supply.
It has been part of the UK’s energy mix for the past five decades; as a result most of the existing fleet of nuclear power stations will have reached the end of their lives by 2023.
The 2008 Nuclear White Paper stated that new nuclear power stations should have a role to play in this country’s future energy mix, alongside other low-carbon sources.
How does nuclear work?
Nuclear power stations generate electricity from energy produced by the fission, or splitting, of uranium atoms, which takes place in a nuclear reactor. This process creates very large amounts of energy: per atom the energy released is about 50 million times more than that released from the combustion of carbon.
As of October 2010, there are 441 nuclear power stations in operation worldwide, with a total net installed capacity of approximately 375GW.
How are nuclear power stations fuelled?
The activities associated with the production of electricity from nuclear reactions are referred to collectively as the nuclear fuel cycle. The nuclear fuel cycle starts with the mining of uranium and ends with the disposal of nuclear waste.
Most nuclear fuel is made from enriched uranium (although UK Magnox stations use natural uranium). Uranium in the form of uranium ore concentrate is readily available on the world market from places such as Canada, Australia, Niger, Namibia and Uzbekistan.
Nuclear key facts
· Nuclear generation currently reduces national carbon emissions by between 7% and 14%
· The estimated investment for planned 16GW new nuclear capacity currently stands at around £50,000,000,000
· Industry plans for 16GW of new nuclear capacity is broken down as follows:
– EDF intends to build four new EPR reactors (amounting to 6.4GW) at Hinkley Point and Sizewell;
– Horizon Nuclear Power (a joint venture between RWE and E.ON) intends to build at least 6GW of new nuclear capacity at Wylfa and Oldbury
– NuGeneration, a consortium of GDF SUEZ SA and Iberdrola SA, has set out plans to build up to 3.6GW of new nuclear capacity at Sellafield
· The number of people currently employed in the nuclear industry is estimated at 44,000 (24,000 direct; 20,000 contractors)
· The 16GW of new build is estimated to create 30,000 jobs by 2025

Oil & Gas

Oil and gas remain vital parts of the UK’s energy mix; both of these fossil fuels are used for electricity generation.
In 2009, indigenous production of oil and gas met around 80% of the UK primary demand in oil and gas, or about two-thirds of the UK overall primary energy need. Although oil and gas production is now in decline, the remaining resource is sufficient to provide major benefits to the economy and to security of supply for many years. 
The UK oil and gas industry has been the largest sector of industrial development throughout the past four decades. It continues to support more than 400,000 jobs and contribute around £8 billion a year to the Exchequer. UK production remains central to UK energy supplies.
DECC is responsible for licensing, exploration and regulating oil and gas developments on the UK continental shelf, working with the oil and gas supply chain, and regulating the environmental aspects of the industry including decommissioning.
We aim to maximise the economic recovery of oil and gas from the UK’s oil and gas reserves, taking full account of environmental, social and economic objectives.
 
Oil and gas key facts
· UK oil and gas currently supplies around 60% of UK energy needs.
· In 2009 the UK oil and gas industry produced an average of 2.5 million barrels of oil equivalent every day.
· In 2008 the UK ranked 14th in the list of major oil- and gas-producing countries.
· The UK oil and gas industry supports 350,000 jobs directly and indirectly (and another 100,000 are involved in exporting goods/services).
· The industry also provides around £8 billion annually to the Treasury in taxation.
· Although 40 billion barrels have been produced, there could still be another 20 billion, or more, still producible.

