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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: Orchard Partners London Ltd


Q1. Scope of model:
Q1.a. Option of rapid development of a low temperature 75C 30C piped heat supply infrastructure. Modular 500-750 kW dual fuel oil and gas CHP. Fuel natural gas or biomethane, and bio oil or oil. 20,000 units fto back up 10GW of wind and secure local heat and elecricity supplies from disruption of our electrical transmission system the most vulnerable part of the UK energy supply infrastructure.  Security achieved due to stored oil as for most UK emergency generation for critical operations. 
Generation perfomorms role long term of peak load gas turbines in and electrical supply infrastructure of similar electrical efficiency due for replacement.
Oil storage for CHP and peak load biomeass boilers using stored wood to meet 50% of peak heat demand but less than 10% of annual energy demand perform function of gas storage to meet peak gas demands as peak shaving done with bio oil or oil.
Option releases capacity in heat and gas networks and extends lifetime of electricity network by reducing demand so cables run cooler.
District network compatible with large scale solar thermal (Marstal) Denmark geothermal and other heat stores heat pumps directly driven (Malmo) pr electric.
Investment to replace time expired local gas networks and associated safety ans inspection costs reduced, electric cooking induction to replace gas.
Medium pressure gas network retained to carry gas and bioagas fuel to CHP or fuel cell banks should fuel cell CHP and hydrogen become more economic than CHP.
Units connect to low voltage 415 network easier for fault levels, back each other up through 11kV system. Actively managed and secure local heat supplies when electricity transmission is disrupted by hostilities or techinical failure.  Provide method to rapidly develop heat network by looking for suitable transformer locations for installation.  Heat load pattern mirrors transformer locations.
Long term supply from large scale Gas Nuclear, biomass, or coal fired CHP. Nuclear being able to follow diurnal changes in electricity demand by reducing electrical output and producing heat without reducing reactor ouput.
500kW modular CHP units then provide peak and mid merit electricity and heat possibly using available biomethane resources. 
See attached paper to IAEE conference for technical evaluation of options  Note Coal fired CHP without CCS will decarbonise heat sector compared to gas boilers due its low CO2 footprint compared to gas boiler.
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Q2. Scope of sectors:
Q2.a. Given Nuclear electricity generation the capacity required to meet UK heat sector demands will be lower using Nuclear CHP compared to Nuclear electricity feeding electric heat pumps in consumers premises. See Energy Paper 35.
The an analysis of the effects of marginal losses in elecricity supply to local electric heat pumps should be modelled as this has a significant affect on capacity to meet peak heat demands.  Marginal loss due to square law effect over 20% model need to consider effect of such peaks on infrastructure cost.
Transformer capacity issue to serve domestic sector significant as heat load has little diversity compared to domestic electricity not clear where this effect is analysed in the model when comparing local CHP to electric heat pumps. See SolarEnergySocietyPosterRef4
These demands are likely to be met at lower cost with heat pumps whether electric or directly driven feeding low temperture heat networks with peak demand met from biomass boilers.  Model structure should be modified to evaluate such a pathway.
Supporting information on cost of transmitting heat from Nuclear CHP at Sizewell to London attached. Two two metre diameter pipes.
[See Orchard Partners London Ltd attachment 2]

Q2.b. Not able to separate out domestic heat sector and needs for low grade heat in the model so have not formed a view.
Reccomend that model deals with the two fundamental sectors power and heat whether for transport or other sectors.  Also reccomend thinking about Exergy as note that EU moving in this direction for the analysis of biomass CHP.
Reccomend that green house gas emissions when bio materials are burnt are included as part of any analysis as CO2 emissions from dry wood are greater than from coal.
A cradle to final energy approach instead of cradle to grate can optimises the effective use of bio materials and thier conversion to heat and power.
This method of analysis as an example signals the benefit from fitting CCS to bio plants to give overall negative emissions. This information will not come out of a model that treats biomass on a cradle to grate basis or cradle to use in transport basis.
Q2.c. Suggest that direction of travel is sector specific and depends on assumptions.
If as an example electricity from coal is treated as the global CO2 emitter then electric options such as cars, hydrogen, electric heat pumps become unattractive.
Suggest model is run for marginal emissions from electricity as well as different average scenarios. See paper uploaded with question 1.
The directions of travel are difficult to unravel in the model as an example I could not model the effect of 100% supplies of heat to the domestic sector from large scale CHP.  In spreadsheet submissions you will see that that potential exisits with current reject heat exceeding domestic heat demand.

Q3. Input assumptions and methodologies:
Q3.a. Input assumption of 7.5 kW for electric heat pump and ouput of 23 kW not practical for domestic installation due to low diversified electrictity supply at local transformers of around  0.75kW this would limit electric heat pump heat supply to 2.15kW of heat  electric storage water heating usually has a 3kW heater.
Actual capacity of installation at house may be 100 Amp which at 250 volts is 25kW  Infrastructure cost for electric heat pumps to replace transformers as well as most of the electrical infrastructure we could not track down in the model.
Found assumptions for CHP heat from central generation with COP of 7 difficult to analyse for its effect in the model compared to electric heat pumps. Expected distributed CHP to follow same modelling pattern with a COP for the heat from the distributed CHP.  See paper submitted in answer to question 1 that models options on same basis happy to provide spreasheet to discuss.
Expected a consitent approach with the different sources feeding different grades of low CO2 heat into a heat network depending on the fuel for the CHP whether Gas, Coal, Oil, biomass or nuclear.
Suggest you add large scale solar thermal district heat as an option as it makes better use of all the heat than local domestic units where only part of the solar energy is captured.  All the energy used when fed in to heat network.
[See Orchard Partners London Ltd attachment 1]

:

Q3.b. The methodology of assesing energy content of output fuel compared to energy content of feedstock does not take accound of the primary energy overheads in conversion reflected by electricity use in processing the fuel.
Big differences in results depending on whether electricity used is considered as having the option to displace coal fired electricity somewhere as a means to reduce global warming or as part of the process.
See attached paper University of Lund. Interesting as it is a primary energy analysis.  Not comfortable with 254 definition. 
Have difficulty with the different ways bio materials are treated for conversion and CO2 impact by EU and in part L and unintended consequences.
Think there are fundamental issues to be addressed in the analysis of bio materials and its conversion to optimise its use.
Source of electricity and assumptions about its CO2 footprint affect numbers. 
Think models should be run assuming electricity from coal at global margin as well as sums on average emissions.
As an economist said at the Vilnius conference in reply to my question.
Words to the effect.
A marginal analysis may give the correct answer. An average analysis will always give the wrong answer.
[See Orchard Partners London Ltd attachment 3]

Q3.g. Think you will need to look at the impact on coal if you develop a network to use reject heat from coal fired CHP as an indirect method to decarbonise coal and use this resource cofired with biomass in coal fired CHP.
Use of wood chips from Canada to convert to electricity with no use of reject heat very poor use of this scarce resource.
No impact on reducing electricity sector emissions for coal fired electricity but big impact on heat sector.  Footprint of CHP heat from large coal fired CHP feeding low temperature heat network is much less than natural gas particularly when cofired with biomass. Possibly optimal use of biomaterials.
COP heat from coal fired CHP feeding 75C heat network theoretically around 14. However assume Electricity from coal has CO2 fooptrint of 1 kgCO2/kWh devided by COP of 10 gives the heat 0.1 kgCO2/kWh compared to gas befre it is burnt of  0.191kg./kWh.Relative impact of gas and coal depends on relative cost and benefit of CHP effect of CCS on reduction in electrical efficiency etc.
 CHP certain route to decarbonise coal whilst CCS technolgies are refined and to reduce use and dependancy on gas which is less readily stored than coal

Q4. Common implications and uncertainties:
Q4.a. One uncertainty is operation of systems in the unlikely event of hostilities.
All electric central systems has many eggs in one basket.
Think costs and benefit of a structure not so dependant on electrical transmission is worthy of analysis with local CHP at most utility transformers and invesment in a new low temperature heat supply network.

Q5. Impact of pathways:
Q5.a. The model is an excellent start.
It should however consider the energy supply infrastructure in a way that allows optimisation of supply routes and allows for the consideration of alternative supply routes.  Consumers needs are electricity as one energy vector and low grade heat as another.  Structure of OFGEM is not suited to optimisation of use of fuel through a new heat supply supply system as its remit is for electricity consumers and gas consumers instead of heat and power consumers reflecting the final products consumers need.
A new low grade heat supply network to replace part of the gas network is not easy to cost or evaluate in the current model structure.
We reccomend that the model specifically is modified to include three energy supply networks piped heat, piped gas, electricity.  These options to be analysed as to how readily stored fuels, biomass, coal and oil when integrated with energy supply networks can increase the overall security of UK enerrgy supplies.

Q6. Cost analysis:
Q6.a. The model I think needs as an example to break down end use demand so a bottom up approach can match top down.
Take exisiting housing stock base heat load is domestic hot water and ventilation not affected by the fabric load and level of insulation.
Optimising investment in alternative options to minimise CO2 emission may depend on sequence of work.
Install low CO2 piped heat supply to exisiting buildings with low marginal cost of heat with low CO2 emissions meeting domestic hot water ventialation and heat load give an instant large reduction in CO2 emissions.
Incremental fabric insulation is then not as cost effective. The more expensive measures are not worth doing.
Seqence of events thus affects optimal outcome.
I have not been able to detect this effect and pathway in the model.
I attach an a paper to the Zero Cabon Hub that addresses this issue.
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Q7. Future improvements to model:
Q7.a. Happy to discuss this and I attach two excel spreadsheets where using a bottom up approach I compare the delivered energy needs for the domestic sector for heating with the current heat rejected in electricity generation to assess the impact this heat could have on the domestic sector.
I have taken information from BRE and Dukes to see whether the reject heat currently available is sufficient to diplace other forms of heating. Heat delivered from gas is estimated at 267.84 TWh heat rejected from steam turbines as 343.45TWh 30C  and heat from Chimneys at around 100C at 137.72TWh per annum.  These are substantial heat resouces either for a heat pump or CHP to heat cities.
Savings in electricity use to upgrade heat using the heat at these temperaratures compared to lower temperature heat from the envionment can be found in a submission to the first question. 
We suggest that the structure of the model be reviewed.
[See Orchard Partners London Ltd attachment 5]

