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Big centralised, or small distributed? The power balance in 2050…
Nicola J. Dee

All speakers at the Cambridge Energy Forum were asked to speak as though from the year 2050. They were asked for their view on the energy generation technology mix in 2050, including a historical retrospective of progress from 2006-2050. The speakers’ assorted backgrounds no doubt contributed to the variety of scenarios presented for 2050.

The speakers showed roles for a variety of energy generation technologies in the year 2050. They did not, however, agree on how much each technology would contribute to global energy needs in 2050. Pierre-René Bauquis, former head of Gas, Coal and Electricity at Total, had two main observations: that not much would change until 2020, and after this date there would be a huge revolution in the nuclear industry prompted by peak oil in 2020. In 2050 Bauquis projected the energy mix shown in Table 1. Subsequent speakers varied in their predictions, with Professor Gehan Amaratunga predicting that solar would have a 15-20% share of electricity generation in 2050, and energy efficiency and savings would have a large role. Graham Ford anticipated that concentrating solar would contribute 35% to the energy mix in 2050, with wind adding 15%, wave 15%, biomass 20% and sequestered coal 15% . Professor Ian Fells’ prediction of nuclear were in line with Bauquis, he also forecast coal powered plants to come to an end at the beginning of the century with wind having a maximum contribution of 10% by 2050.
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Despite disagreements over the contributions of various technologies to energy demand in 2050, the speakers agreed that all technologies would play a role. With increasing evidence of environmental degradation due to the use of unsustainable energy practices, a full arsenal of low carbon energy solutions will be required in 2050
.
Each speaker took the opportunity to dispel some myths and provide clarity in their respective fields of expertise. First to speak was Pierre-René Bauquis, the former head of Gas, Coal and Electricity at Total. On the topic of Peak Oil, Bauquis described how looking at proven reserves made predictions of available oil optimistic (because proven reserves increase every year as technology improves and because they are sensitive to the oil price). Instead he advocated looking at ultimate reserves, which are the sum of cumulative production plus proven reserves, plus possible reserves yet to be discovered. The ultimate reserves have remained roughly constant for the past 30 years showing that in fact there is no more significant oil being discovered. Many past predictions did not factor in the lead time of 33years (U.S. estimate) between discovery and production. Since there has been little oil recently discovered, an oil production peak is close. Bauquis concluded that Peak Oil would occur around 2020. Today oil prices tend to fluctuate according to OPEC’s estimated capacity, after 2020 Bauquis conjectured that oil prices would stabilise since they would become tied to other energy prices.

Professor Amaratunga from the University of Cambridge Engineering Department is involved in the development of a power management system for solar systems (www.enecsys.com). His view of 2050 included every home being fitted with solar as standard, buildings being built with solar cladding, bus shelters and street lights using solar energy as standard, and solar generation filling the much needed energy gap in un-electrified regions of the world. Professor Amaratunga saw a clear fit between solar energy and the need for load following capabilities. Energy usage is typically at its highest during the day which matches peak solar energy. With the increase in use of solar would come an improvement in quality of life due to its low environmental impact. Solar photovoltaics would be an integrated part of 21st century life as microgeneration (2-3kW) becomes more common.
HelioDynamics
 is another Cambridge based company involved in solar energy with solar concentrating technologies  capable of achieving thirty times the power per silicon photovoltaic wafer, three times the efficiency of other renewable technologies, and three days of energy storage. Graham Ford spoke for the company, predicting that their technology could become one of the cheapest forms of energy production in 2050.

With an increase in fuel cell powered technologies, Professor Ian Fells saw a large role for nuclear in the production of hydrogen. He also commented that water shortages would be of equal or more concern compared to energy concerns in 2050. Nuclear could alleviate water problems through powering desalination plants. With other countries proposing nuclear plants:

‘If we perversely decide not to go down the nuclear route, we will be out of step with the rest of the world.’

Fells was unconcerned about the availability of radioactive materials for power plants, indicating that the thorium cycle produced in India, greater plant efficiencies, and new supplies of uranium and plutonium would be available for many years to come. He also anticipated that plutonium would be mixed with actinides in the future, which would limit its use in terrorism.

Paradoxically, Fells used the example of the H2 bomb to show that nuclear fusion works, neglecting to address the problem of fusion that his example demonstrated- the uncontrollability of fusion reactions. Nonetheless he predicted nuclear fusion plants to be operational by 2050.

Following these insights from the speakers, discussion was opened to the floor. A heated discussion ensued on the economics of wind power between Archie Fraser of Enviro Capital
 and Prof Ian Fells. This merely demonstrated the difficulty of evaluating the cost of technologies which are innovative and rapidly developing and challenge the existing energy infrastructure. Fraser contended that wind power was economically competitive with existing energy technologies, where as Fells contested these figures due intermittency problems in wind power.

It was queried whether OPEC’s predictions of their own reserves were trusted by the industry. Bauquis was quick to answer:


“No they are not…confidence in figures is extremely low, practically nil.”

Nonetheless, he felt that estimates were in the right ballpark.

A student from the Cambridge University Centre for Sustainable Development mentioned the neglect of discount rates for energy production figures which made comparisons between technologies difficult. Ford noted that discount rates are in part driven by an evaluation of risk which can be concealed by regulations. For example, the nuclear power industry is insured by government in both the U.S. and U.K. which conceals the true cost associated with the risks posed by nuclear power.
Fells and Bauquis were asked if they were prepared to increase their predictions for renewable energy after listening to the discussion. Bauquis was less confident than Professor Amaratunga of the load following capabilities of solar energy, and was uncertain if existing energy storage technologies could bridge the gap. In addition he cited the higher cost of solar compared to nuclear, but neglected to consider the learning curves involved in the development of nuclear versus renewable energy. In Denmark Fells mentioned the problems they had been suffering with load management of the grid as a result of the twenty percent contribution of wind power to their grid.
In response to scepticism regarding renewable energy, Amaratunga discussed the history of electronics as an example of how a particular path of technological development can be unforeseen. In 1956 some predicted that electronics would displace valve radios, and that personal computers would become common place. Most regarded such claims as science fiction despite the availability of electronics at the time. Similarly Amaratunga described the existence of renewable energy technologies today, and how they could similarly become common place. He argued the economics of such technologies were incomparable with existing energy technologies since they operated within a micro-grid as opposed to large centralised grid technologies. Ford also cited HelioDynamics own technologies as examples of existing solar technologies with energy storage which were already economically competitive with established alternatives.

The Cambridge Energy Forum has experienced this inability to find a consensus amongst energy experts when it has asked them to predict energy scenarios of the future. Prof Ian Fells began his talk by pointing out that the Department of Trade and Industry alone presented twenty-two different energy scenarios in 2003. Despite differences in opinion over the energy mix in 2050, all the speakers agreed that the maximum effort was required to develop and implement all low carbon energy technologies. Rising energy needs, concerns over energy security, and climate change, now mean that:


“We don’t have the freedom of choice.”

Prof Ian Fells noted that in 1766, the Lunar Society
 were asked to predict how society would be powered 100 years from then. They largely predicted steam. It was only after Faraday’s contributions to electromagnetism in the early 1800s that electricity generation became a real possibility. Despite the speaker’s expertise in energy generation technologies, they found it equally difficult to tell what the next 44 years will bring. The dominant energy source of 2050 could be a technology unimaginable today.[image: image1.png]










































































































































Table � SEQ Table \* ARABIC �1� Pierre-Rene Bauquis








� One example given was the economic growth of countries such as China which was cited as averaging a ten percent rise in carbon emissions per annum. China is commissioning a new power plant on average every ten days.


� � HYPERLINK "http://www.hdsolar.com" ��www.hdsolar.com� 


� � HYPERLINK "http://www.envirocapital.com" ��www.envirocapital.com� 


� Source: Wikipedia. Lunar Society was a discussion �HYPERLINK "http://en.wikipedia.org/wiki/Club"��club� of prominent �HYPERLINK "http://en.wikipedia.org/wiki/Industrialist"��industrialists� and �HYPERLINK "http://en.wikipedia.org/wiki/Scientist"��scientists� who met regularly between �HYPERLINK "http://en.wikipedia.org/wiki/1765"��1765� and �HYPERLINK "http://en.wikipedia.org/wiki/1813"��1813� in �HYPERLINK "http://en.wikipedia.org/wiki/Birmingham"��Birmingham�, �HYPERLINK "http://en.wikipedia.org/wiki/England"��England�. At first called the Lunar Circle, 'Lunar Society' became the formal name by �HYPERLINK "http://en.wikipedia.org/wiki/1775"��1775�. The society's name came from their practice of scheduling their meetings at the time of the �HYPERLINK "http://en.wikipedia.org/wiki/Full_moon"��full moon�. The members of the Lunar Society were very influential in Britain in their day. Amongst those who attended meetings more or less regularly were �HYPERLINK "http://en.wikipedia.org/wiki/Matthew_Boulton"��Matthew Boulton�, �HYPERLINK "http://en.wikipedia.org/wiki/Erasmus_Darwin"��Erasmus Darwin�, �HYPERLINK "http://en.wikipedia.org/wiki/Samuel_%22John%22_Galton"��Samuel Galton Junior�, �HYPERLINK "http://en.wikipedia.org/wiki/James_Keir"��James Keir�, �HYPERLINK "http://en.wikipedia.org/wiki/William_Murdoch"��William Murdoch�, �HYPERLINK "http://en.wikipedia.org/wiki/Joseph_Priestley"��Joseph Priestley�, �HYPERLINK "http://en.wikipedia.org/wiki/Josiah_Wedgwood"��Josiah Wedgwood�, �HYPERLINK "http://en.wikipedia.org/wiki/James_Watt"��James Watt� and �HYPERLINK "http://en.wikipedia.org/wiki/William_Withering"��William Withering�.
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