Energy Infrastructure

Generation 

With a depleting North Sea, the UK is increasingly becoming a gas importer. The UK’s rapidly growing appetite for electricity generated from gas - the current share stands at 37% - means that the country is vulnerable to shortage of supply. In the short term, this issue is exacerbated by the time-gap existing between the date when new gas supply systems will become operational (2007) and the risk of a cold winter. Currently, we believe the UK gas reserves to be circa 13 days at average consumption, a figure that could be down to 8 days in the event of low temperatures. 

In the 2001 Energy White Paper, the UK committed to achieving 10% electricity consumption from renewables by 2010. The target was revised in April 2005 with the Renewable Obligation Order setting a target of 15.4% by 2015/16. Currently, the development of this capacity has experienced many delays, in particular with the consent for environmental planning and grid connection.
With respect to nuclear, in whatever configuration, the development of new nuclear power capacity (approximately a fourth of the UK electricity generation) will require a significant amount of time to build, with the first new generators expected to come online by 2016 if development begins imminently. In the meantime, out of the approximate 180 non-nuclear power stations in the UK, 52% are more than 30years old. When added to the entire fleet of nuclear generators to be replaced, this means that the need for new power capacity will reach 40GW in the next 20 years.

This could be an opportunity for clean-coal, in particular with regard to new development in supercritical, ultra-critical and IGCC technologies. Also it will strengthen the potential for widespread dissemination of micro-CHP if consistent support is given, particularly on the consumer awareness side. Whilst the East of England cannot realistically pursue the clean coal option without an already established industry, micro-CHP could become a perfect complement to its striving renewable energy business.
Transmission & Distribution

[image: image1.emf]In 1991, the UK electricity system was privatised, with the breakup of the Central Energy Generation Board (CEGB) into several entities amongst which are the transportation system (Transco), Distributed Network Operators (DNOs) and electricity generators. In the meantime, the Government provided rules to enable new entrants to access the network system. This paved the way to today’s connection of high efficiency power stations (e.g. CHP) and renewable generation.

Generation of whatever source, connected to a transmission and distribution network, suffers from a high level of energy losses. The longer the distance between the generator and the load, the larger is the energy loss. The total losses each year in the UK is some 6.5% of the electricity produced which translates into £900 million per annum or 5% of the end-user’s electricity bill. Significant cost reduction can therefore be achieved by generating power onsite.

Additional large-scale capacity requires the development of new power transportation and distribution. Unless the installation of new capacity takes place at the same pace, at the same time and with the same power output characteristic, significant investment to enable network integration will have to be made. Given the average five to ten year negotiation time-scale to secure way-leave and develop power lines, this is the biggest issue both for additional nuclear and renewables penetration. 

Furthermore, most large to medium scale alternative technologies – e.g. onshore wind or community CHP – are rarely connected to the transmission network. Indeed, because they need to meet local constraints in terms of distance from either the energy source (e.g. wind) or the load (e.g. community heat), they tend to be connected at the distribution network level, hence their name of Distributed Generation (DG). This conflicts with the very nature of the network architecture and causes many control issues. The network was originally designed in the 1950-60s as a central system where large scale generators are connected to large transmission systems which themselves fed distribution networks. Consequently, there is a maximum level of safe DG penetration above which the network will have to experience significant and expensive transformation. Studies estimate this threshold in the UK to be at an average 18% of the total network capacity.
Moreover, as the energy demand is not fully predictable and generation capacity is sometimes unreliable or intermittent, base generation must be supported by standby sources. To address this issue properly, an efficient energy-mix must be achieved. 
The East of England could build on the wave of new energy technologies for power networks. Ranging from HV-DC connectors for offshore wind-farms to smart-metering and demand-side management, there are plenty of opportunities to be explored.
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