Bicester Eco Town Exemplar

Sustainable Energy Strategy Feedback

BioRegional

2 Feb 2011

	
	Document /page/para
	Issue 
	Action Required (by whom?)

	1
	
	In summary, the energy strategy lacks rigour and needs to be reworked before the planning application can be determined. 


	Hyder to resubmit Energy Strategy addressing concerns set out below



	2
	
	The energy strategy lacks technical rigour. In the run up to submission of the planning application and indeed in the weeks that followed submission, fundamental changes to the chosen technologies and corrections to the carbon balance were being made. Numerous methodological errors were corrected at the last minute and some still remain and are outlined below. Normal good practice in an engineering consultancy would expect numerical and methodological errors to be picked up by standard Quality Assurance procedures and for them to be corrected long before the work reached even the Client, let alone the planning application, the local authority and even the public domain. This lack of rigour leads to the concern that there could be further errors and certainly a lack of considered, experienced engineering judgement.


	

	3
	P47
	The energy baseline demand for non-domestic buildings states the source of data as either CIBSE Guide F or BSRIA Rules of Thumb for nearly all the buildings.  This data is for existing buildings and not buildings built to the 2010 Building Regulations.  This therefore over-estimates the baseline energy demand of the non-domestic buildings. 

	

	4
	
	The decision to opt for district heating in preference to more autonomous energy solutions for homes or groups of homes is not supported by any options analysis or costings. The strategy has opted for a district heating solution for homes at very low density and now, post submission, is finding that this proposal is too expensive. The approach to selecting an energy solution is fundamentally flawed and has not delivered any useful information upon which to base a decision about the best energy solution.

 
	

	5
	
	Low carbon / Renewable Energy solutions

Similar to the point above, there is no explanation as to why the different renewable energy technologies were chosen. This makes it impossible to ascertain whether the choice of technologies is the most appropriate for the site.
No costing work was done until after the submission. There is no assessment of the technical viability of different technologies. For example, the strategy should include an assessment of the risks associated with biomass boilers and the most up to date approach to addressing these risks. The again suggests a lack of rigour in the approach.


	

	6
	
	The inclusion of extensive PV arrays does seem appropriate to this site but the roof orientation has not been fully optimised and there are over shading issues for certain roof types. Hyder make the argument that roofs at 45 degrees operate at 96% efficiency as opposed to 100% efficiency for due south. A 4% drop in efficiency is a significant income loss when considering pay back for such expensive items. The lack of cost analysis during the development of the energy strategy has led to this being overlooked and now it will have an influence on the quoted costs of the ESCo providers.

The ridge roof extensions that are to be fitted with PV are an after thought due to over shading that was not duly considered when homes and roof designs were set out. Have these items been properly designed and costed? 


	

	7
	P8
	Energy efficiency

Page 8 provides some indication of the energy efficiency measures that will be employed, such as low u-values, reduced thermal bridging, low air permeability and efficient lighting and appliances.  Sufficient detail has not been provided on these energy efficiency measures, for example exactly what u-values will be used?  In addition, the ramifications of these measures in particularly the increased insulation required to achieve low u-values have not been included in the designs of the development. In order to achieve Code for Sustainable Homes Level 5, it will be necessary to meet or exceed the energy efficiency levels that have been proposed. Without further detail as to how these energy efficiency measures will be achieved, it is difficult to be certain that Code Level 5 will be achieved.


	

	8
	
	CHP

Although some calculation has been made as to the change in heat demand throughout the year, there has been no consideration as to the change in heat demand over the course of a day.  For example, for domestic buildings there is usually a peak in demand at around 6 or 7am as residents have their morning shower and turn the heating on as they get up.  In addition, no profiling has been done on the different heating demands over the course of a day or year for the different building types (such as for residential and pub).  Because CHP cannot be easily modulated it is essential that a detailed understanding of the changes in energy demand over the course of the day and year is gained to:

· Correctly size the CHP system;

· Ensure that there are enough hot water storage tanks; and

· Allow sufficient space in the energy centre.

Incorrectly sizing the CHP system can result in gross inefficiencies in the system. These in turn affect the fuel demands, the financial viability and also the carbon balance. 

Increases to the amount of hot water storage could potentially affect the layout of the energy centre and the planning application drawings.   

	

	9
	
	CHP efficiency

On table 3 in the annex, an efficiency of 90% is used for the gas CHP.  Unless a specific system has been found that can operate at 90% efficiency (and this will to a certain extent depend on the energy profiling of the site – see point above), it would be safer to assume an efficiency of 70-80%.
This affects the economics and the carbon balance.

	

	10
	
	Pellets over chip
The use of wood pellets to fuel the biomass system has been proposed.  Considering the size of the system and the fact that there is plenty of space for storage, wood-pellets are not an ideal solution.  Wood chip is likely to be a more sustainable process as it can be sourced nearer to the development than wood pellet (that needs manufacturing).  In addition, the cost of wood pellet is much higher than the cost of wood chip.  The Carbon Trust estimate that the cost of wood chip to is between 1.8 and 2.7p/kWh and wood pellet is between 2.8 and 4.3p/kWh. A2 are rightly concerned about low living costs for their residents so woodchip seems a better choice.

The advantages of pellet over chip are most relevant in high density urban schemes where space is an expensive factor. Pellets are denser and hold a higher calorific value per m3. For the same reason, they also require fewer deliveries – another important factor in densely urban schemes. On our scheme, local chip seems a better choice than imported pellets. 

The Energy Strategy identifies a biomass pellet silo, suggesting the fuel storage facility must have been sized for pellets as opposed to woodchip. This will have resulted in a silo too small to accommodate the right amount of woodchip.


	

	11
	
	Meeting peak heating loads

Biomass could meet all the remaining energy demand (above that met by the gas CHP).  However, such a solution would imply several boilers to allow for modulation and large hot water storage tanks.   Biomass would work much more effectively if there is some heating from a gas boiler to meet the top of the peaks in demand though this hasn’t been included in the carbon dioxide savings calculations.


	

	12
	
	Headroom for electric vehicles

There is currently no prediction for electricity demand for electric vehicles. Headroom for these demands should be allowed for in the demand profile. Electric charging for vehicles must also be part of the zero carbon balance.


	

	13
	Table 4 in the Annex
	GSHP

Table 4 includes GSHP in the Energy Balance but it is not mentioned anywhere else for the exemplar. Is the flow diagram out of date and does an accurate one exist?

It is not obvious why GSHP would be required alongside a decentralised energy network; cooling could be provided by the network too.


	

	14
	
	Biomass CHP in Masterplan – why limit it do gasification? Why not consider far less risky turbine? Don’t even mention that
	

	15
	
	What assumptions does the energy strategy make regarding energy efficiency in non residential buildings? Have these assumptions been cleared with the future occupiers such as the Coop?


	

	16
	P22
	Allowable solutions are to be discussed at a future meeting so I will comment on this issue separately


	

	17
	P22 4.2.1
	Need details on the measures that will deliver the APEE


	

	18
	P23 4.2.3
	Typo – 1,9051MWe?


	

	19
	4.2.4
	“The energy centre would be modular” – what are the modules?


	

	20
	P23 4.2.3
	The zero carbon definition in relation to claiming FIT’s and exporting generated electricity is complicated. Clarification is needed on whether the adopted approach is valid. BioRegional is requesting this clarification from DECC.


	

	21
	
	There is an issue around the perception of an eco town being reliant to such a high degree on fossil fuel gas. Whilst gas can be included in meeting the technical definition of zero carbon, there is also a wish for eco towns to be showing how sustainable carbon free living can look in the future.

It would be good to include some discussion in the energy strategy regarding a long term approach to being more and more fossil fuel free. District heating provides for the opportunity to switch to other technologies in the future. If district heating is not used, the justification for greater energy efficiency to passiv haus standards is relevant and also thought should be given to zero carbon heating options for individual homes. For example, a few homes could be fitted with individual biomass boilers and other homes could have the space designed so as to accommodate biomass heating in future.


	

	22
	P22
	“the ability to turn down the CHP whilst retaining efficiency will be essential along with the provision of a thermal store” ... I am informed it is not possible to turn down the CHP whilst retaining efficiency – certainly not 90% efficiency. 

I suspect the thermal storage provision may also be too low. Please provide information on the quanitity of thermal storage proposed in m3 and confirm that this is included on the current energy centre design.


	

	23
	
	Biomass fuel storage:

The biomass pellet silo is shown above ground. Advice from biomass providers is that the extra investment in an underground biomass store with top hatch is money well spent for swift, easy, problem free off loading of biomass fuel. Have the team thought through the best fuel delivery mechanism and looked at all the options for the best long term solution? 


	

	24
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	Are there no PV panels on the enriched social properties? Is there PV on all dwellings?
	Clarity sought from Farrells/Hyder


