2050 Pathways Analysis Call for Evidence Response

The DECC Call for Evidence for the 2050 Pathways Analysis ran from 27 July to 5 October 2010. The text below shows the answers where responses were provided; not all respondents replied to all questions.

Organisation name: Association of Electricity Producers

Q1. Scope of model:

Q1.a. Members identified a lack of detail around future developments concerning Batteries, Fly Wheels, Pumped Storage, Compressed Air (CAES), Heat Pumps and other types of storage. We believe this to be an area that could benefit from additional work.
The model contains a number of “flat” assumptions which are fixed, for example, Electric Vehicles are assumed to have 40% efficiency throughout the period. Members believe that the impact of Electric Vehicles is perhaps a tad light.
The impact of Small and Medium Enterprises, Commercial and very large consumers is not fully worked up. We feel the opportunities for system balancing could be significant in this area however there was a general view that balancing needs had not been covered in sufficient detail and that perhaps the delivery of nuclear had been factored in too soon. The model does not break down into periods during the day or indicate any consideration of load profiles within day. Because of this members felt that some of the scenarios only worked because demand was assumed flat across the day.
In addition, with respect to the most efficient use of biomass, it is necessary to build up the available supply to extend future optionality. For this reason it is important for the immature biomass supply chain to develop. In our view this can be best achieved through burning solid biomass to generate power on the path to 2050.
Members questioned how the pathways can be compared in terms of Cost, Security of Supply, the required levels of behavioural and social changes, and delivery risk? For example, what supply chain assumptions have been made?
Finally, clarification of the market assumptions behind the model would be appreciated.

Q2. Scope of sectors:
Q2.a. More work is required to understand the full range of potential risks and opportunities associated with the delivery of Smart Grids, particularly around the potential for, versus the actual delivery of, flexibility from households. In addition thought should be given to the fact that some forward thinking Network Operators could be ready to roll out Smart Grid technologies ahead of others, so who will be expected to co-ordinate developments to ensure that delivery to agreed standards and timescales is achieved across the industry and EU?

Q2.b. We would observe that between 2025 and 2035 the various pathway trajectories are very steep yet there is insufficient detail on the practical constraints. For example, it may be that in the period of “extremes” it is possible that unrealistic and / or unstable situations develop which are not obvious because the focus is on the end game. Members suggest that a number of checkpoints are required around this period to make sure the pathway is deliverable. It could be that demand is growing relentlessly but generation is not coming on line fast enough for a particular pathway to be deemed reasonable. Members questioned whether the model is capable of adjustment to identify and reject unfeasible combinations?
Finally the model appears to be light on the impact of interconnection for balancing. We recognise that this may be difficult because then the model would have to factor in external (European) impacts! However there is going to be wider interconnection so this should not be ignored.

Q3. Input assumptions and methodologies:
Q3.a. A general view that some of the fixed assumptions in the model are too fixed. For example, Gross Domestic Product set at 2.5%. There appeared to be no variable assumption to reflect the level if biogas is actually imported. In addition under this model Electric Vehicles are assumed to have 40% efficiency and an aggressive growth rate. If this efficiency assumption is incorrect it would potentially materially understate the power requirements.
We appreciate this is the first cut of the model but for the next phase it needs more finessing which we assume will be carried out based upon the output from this Call for Evidence.
We note that some pathway scenarios assume huge renewable generation backed up by nuclear without proper consideration of the impact on Security of Supply.
We observe that the model itself is rather intuitive however to get a view of annual supply and demand of electricity (MWhs) you need to use the more in depth spreadsheet. In terms of the call for evidence this is not really clear. In addition the assumptions around the balancing of supply and demand are not clear. There are a few indicators of how much stand-by generation and how much of reserve is being used.
Finally we would ask whether it is feasible to grow the Photo Voltaic outputs at the suggested rates. How would the Feed in Tariffs be funded at these rates?

Q3.b. All the methods for biomass conversion appear to be captured, what is missing is Combined Heat and Power. We acknowledge the caveat concerning its absence from an emissions perspective, but from a fuel efficiency perspective, its exclusion is a puzzle.

With respect to conversion, like dry biomass, the efficiencies of all the other processes look OK on paper, however neither the scale of uptake nor whether the process is 100% proven have been factored in. Technology to burn regular solid biomass for conversion to electricity has been proven over many years and dwarfs in potential scale any contribution from other processes. In addition, large scale electricity from biomass generation has been shown to be a high efficiency process, being 40% at the 300MWe project scale, and additional environmental economies of scale (extra greenhouse gas savings) also occur at the larger scale. Hence the largest contributor to any bioenergy pathway must be solid biomass generation for the approach to be efficient, cost effective and reliable at scale. This needs to be given more consideration and emphasis in the report.
Biomass Supply Chain issues need to be fully investigated and factored in.

Q3.c. The assumptions regarding the wave resource may be conservative in some regards. The distance from the shore to achieve required depths (~60m) is typically only a few kilometres off the Scottish west coast, where most of the resource is located, due to the steeply sloping seabed. This also allows projects to remain inshore of major shipping lanes, for the most part.

The devices would not necessarily be placed in one line. Most likely there will be several rows of devices per wavefarm, and it is feasible that some wavefarms could operate inshore of others without significant impact (this has been shown by studies which our members have contributed to). Because of this (for the longer term) we believe that the energy extraction factor of 20% to 25% is realistic rather than optimistic. Members estimate that load factors for optimised wave technology will be in the region of 30% to 35%, rather than 25%.

Q3.d. Members accept that there is considerable uncertainty over the ultimate size of the resource, however even with the most conservative estimate the resource is still very large and warrants priority attention for the UK to maintain its leading position and secure the economic and environmental benefits which tidal power can bring both from UK developments, and from export markets. For now the focus should be on proving the technology and developing the industry, rather than being too preoccupied with the ultimate size of the sector.

Q3.g. Yes, though we would seek some clarification regarding the assumptions on back up generation and fuel types. Also, the model uses a standard load factor for each technology throughout, therefore there appears to have been no degradation built in as plant ages. This is not realistic.
It was not clear what happens should large volumes of cheap gas (e.g. shale) appear and how this may impact the model?


Q5. Impact of pathways:
Q5.a. A must is the cost and necessary investment levels, including the ‘financeability’ of projects. In addition there should be scope to factor in wider costs and interventions for example, how we envisage we will encourage investment here. Identification if any EU interventions or restrictions should also be included.
The model must make some assumptions regarding the degree of social change that will be required within each pathway to assist in its delivery. Education and culture change are two big areas to consider.
The levels of delivery risk should also be taken into consideration. It is not only the UK that is seeking a move to a low carbon future. Will there be sufficient work force and materials to ensure the transition? Can the UK provide the required internal economies to support the development of new technology industries?
Finally, at some point inputs from the market reform work will need to be taken into account.

Q6. Cost analysis:
Q6.a The model is based on physical limits and not cost with the only costs covered associated with generation. Members felt that this was the biggest drawback and needs to be addressed for the model to have real value.

Q7. Future improvements to model:
Q7.a. We would seek confirmation regarding what DECC plans to do with the information captured via this call for evidence exercise. Will there be a Phase 2 model? We believe there to be value in maintaining and refreshing the model regularly. However members would like some clarity on what the model will be used for. For example will it be used to develop policy or used to test policies? This was felt to be a critical question. Should it turn out that there have been some serious omissions around material issues which might impact some of the fundamentals, we would question whether the flat macro assumptions are acceptable?
We understand that there is a smaller 2050 team still in existence and the plan is to develop the model into a policy evaluation tool. At the 2050 Model Workshop DECC advised it wanted to increase the externalities and although it would not be used to set policy the plan is to use it to consider, for example, Climate Change Committee (CCC) budgets. We are aware that the CCC has its own scenarios and pathways. It would be interesting to see how they compare.
Has the Treasury signed on to some of the tax implications in the various pathways?
The Capex model assumes £400bn in generation alone. The assumption is that much of this will be offset, eventually, by savings on fuels costs. Where is the funding for the capital investment going to come from? How long will investors wait for their returns and what assumptions regarding interest rates have been fed into the debt and Inflation assumptions?
Wind appears to be a major contributor in every pathway. However we believe that the market structure and balancing issues need significantly more consideration in the model.
Does the model allow some flexibility in the responsiveness of demand to some of the changes required? If not then this should be factored in. The model should also include a selection of periods of exceptional weather, for example a winter day with intermittency issues. It is the exceptions that will flag Security of Supply issues and not average days in average seasons.
