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Abstract

It is widely recognised that significant steps must be taken soon to combat the ever-increasing emission of carbon dioxide into the earth’s atmosphere and the consequential warming of the planet.  Many prominent scientists believe that the developed world must aim to cut emissions by 60% by 2050 if the worst effects are to be avoided.  This is a challenge facing us all as we strive to alleviate poverty and yet protect the planet and its resources for future generations.   Tackling the problem requires innovation, creative solutions but above all a multi-pronged approach.   It is insufficient to consider only technical solutions: the correct legislation and management structures must also be in place as well as a desire to continually assess and improve on past performance.  Above all there must be a raising in awareness of the issues among the business and the general public.  It requires a dialogue that is visionary and free of technical jargon.

In 2003 the CRed (Community Carbon Reduction Programme) was established in the University of East Anglia to provide an integrated approach to the problem of climate change.   This paper reviews the approach taken by this programme and in particular the methods by which it is both engaging the community while at the same time trying to address the barriers which affect the development of a low carbon sustainable community.   It is critical in this approach to recognise that there is much already which is effectively trying to promote a low carbon future, but often these are done in isolation and integration of complementary ideas is important. The CRed Programme recognises that while communities of the future will have to address the issue though innovative new design, planning and management, there remain substantial social barriers in tackling many areas.  Issues such as old energy inefficient buildings present a particularly difficult challenge and yet these buildings will form the majority of buildings for many years to come.  Innovative approaches to the design and improvement of both new and old buildings are thus needed.   

Introduction

Climate Change is one of the most serious issues currently facing mankind and it will require innovative and integrated ways to tackle the challenges ahead.  In 2000 the Royal Commission on Environmental Pollution (RCEP, 2000) published a report indicating that the UK should adopt a policy to reduce carbon dioxide emissions by 60% by 2050.  This was consistent with its recommendation 21:

"Our view is that an effective, enduring and equitable climate protocol will eventually require emission quotas to be allocated to nations on a simple and equal per capita basis. There will have to be a comprehensive system of monitoring emissions to ensure the quotas are complied with.".

While imposing a tough regime on developed countries it allows some increases in emissions in developing countries to achieve the ultimate goal of equality.   The UK Government (2003a) in their initial response was not so convinced that this was the approach that should be taken, but nevertheless in the White Paper later that year (UK Government 2003b) accepted the RCEP's recommendation for a 60% reduction in CO2 levels in the UK.

“There will be much more local generation, in part from medium to small local/community power plant, fuelled by locally grown biomass, from locally generated waste, and from local wind sources.  These will feed local distributed networks, which can sell excess capacity into the grid.’’

Fig. 1.  Shows the current annual emissions of carbon dioxide per capita for several countries ranging from 19.7 tonnes for the USA, through 9 tonnes in the UK and 2.5 tonnes in China. Following the RCEP recommendations an average per capita emission of approximately 4 tonnes per annum would be the target for each citizen on the planet.   
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Fig. 1.  Current annual emissions of CO2  for selected countries.  Data based on DTI (2005).

While the UK Government endorses the RCEP target, it gives little information on how the target will be met and thereby provide low energy, sustainable communities in the future. 

It is essential that a multi-pronged approach be adopted which includes:

1. New and efficient ways of providing a diverse and secure supply of energy taking due account of any technical and physical limitations,

2. Raising awareness among businesses and individuals to demonstrate that every one has a role to play in reducing carbon emissions,

3. Innovative new low energy design of buildings,

4. Effective management of the infrastructure of buildings and distribution networks to ensure optimum performance,

5. Tackling the problem of energy inefficiency in existing buildings,  particularly when many are historic symbols of our heritage,

6. Addressing issues of transportation and in particular personal mobility,

7.  Providing solutions to an ever-increasing waste problem.

This paper begins with a discussion of the partnerships needed to promote a low carbon future and is followed by an outline of an innovative and visionary iconic concept for a novel integrated power station, which would be at the heart of the community.   Initially it is envisaged such a project would be constructed in the city of Norwich in the UK.  It is also intended that interest will be raised such that similar projects in other cities in the world, particularly those in China would also be developed.    Finally there follows a brief review of some of the work undertaken by the University of East Anglia as it plays its part towards carbon reduction.  Experience gained with some of these measures has promoted new ideas promoting low carbon futures.

The CRed (Community Carbon Reduction) Programme

The CRed (Community Carbon Reduction) Programme was established at the University of East Anglia in 2003.  Its location in East Anglia is no accident as the University already housed the world renowned Climatic Research Unit, which had done much to confirm the existence of global warming, and the Tyndall Centre for Climate Change which is seeking ways to provide long term sustainable responses to climate change. The CRed  programme takes up the challenge of the UK Government that significant progress must be made by the mid 2020s and is attempting to build an enlightened community which will reduce emissions by 60% by 2025 (not the Government target of 2050).   If the programme suceeds then it will point the way whereby others can achieve the target by 2050.   If it fails,  then it will have identified the critical barriers so that these can be tackled in the period between 2025 and 2050.

The CRed  programme approaches the issue of climate change and need for carbon reduction  by promoting low carbon renewable technologies such as solar thermal, wind, and photo-voltaic, but also exploring the potential of biofuels like biodiesel and bioethanol.   Furthermore there are projects within the CRed programme examining sustainable transport issues and the social, economic, and legislative barriers to the development of low energy buldings.  The programme also attempts to provide integrated, "joined-up" solutions to the low carbon future and already a number of novel business opportunities have been identified.   While there are several projects worldwide which are tackling some of these issues,  most only tackle one, or at most two, of the key issues which must be resolved including the phsycial,  technical, economic, political, social, and environmental challenges facing the world as it moves towards a low carbon future.   
The CRed programme is somewhat unique in trying to tackle all of the above aspects.  The programme has had some success in political lobbying,  but has recognised that the social dimension is as important as the other aspects, and in many cases more so.  Accordingly much effort is currently being directed towards this particular aspect.   It was recognised that the correct language must be used if the general public are to be engaged in developing a low carbon,  low energy, sustainable community.  

The magnitude of the problem is demonstrated by Fig. 1 that the annual emission per person in the UK is 9 tonnes of carbon dioxide as a result of the energy they use.  Few people have any comprehension of what 9 tonnes of the gas would look like in terms of volume, and a suitable visualisation is needed if the magnitude of the problem of global warming now facing the world is to be appreciated.    Such a volume is almost exactly the equivalent of 5 hot air balloons and this has become the unofficial symbol of the CRed project and has been adopted readily by the local media in promoting low carbon strategies.  In simple terms it means that in the UK the 5 hot air balloons must be reduced to 2 whereas in China there could be a per capita rise from the present 1.4  to 2 balloons.   More recently CRed  has realised that a smaller unit is also needed and a typical sized party-sized balloon equates to around 10g of carbon dioxide.

The CRed programme is also successful in conveying other important statistics in a simple way.  For instance a typical small family car which is driven 15000 km in a year (typical distance in the UK)  will emit around 1.2 hot air balloons of carbon dioxide demonstrating the ciritical issue of transport in combatting carbon emissions.   With the correct and comprehensible language challenges can be set to the general public such as:

1. Leaving the TV on standby when not viewing can mean that the TV uses more electricity and emits more carbon dioxide when a person is asleep than when actually viewing.  Alternatively,  leaving the standby on causes the unnecessary emission of around 3500 party balloons of carbon dixoide.

2. Travelling just 2.5km in a small family car will emit as much carbon dioxide as heating an old person's room for 1 hour in winter. 
Once messages such as these become known,  CRed has found that people are willing to sign a pledge to make small changes to their daily lives to reduce carbon dioxide emissions. CRed  has developed a unique pledging system which allows the tracking of how the project is performing (details may be seen on the website:  www.cred-uk.org).  

Educating social behaviour is as important as designing low energy buildings and a challenge set by the CRed team was to find out the potential savings that could be made by a concerted effort to switch off unnecessary applainces.   This was aimed for a single day with publicity in the days beforehand as well as on the day itself.   The results from a selected university building are shown in Fig. 2.   While there is an obvious reduction in electricity use during weekends,  there is also a general declinign trend during the month of April progressed as summer approached.   This trend is highligted by the dotted line together with the grey band which shows the standard deviation of the daily readings.   The targetted day was Friday 22nd April 2005,  and there was a dramatic reduction (over 4 standard deviations from the trend line) indicating that this was indeed a real effect.   On the following Monday  there was also a noticeable reduction,  but later that week the reduction was not so marked as people started to slip back into old habits.  The magnitude of the reduction demonstrates the importance of such awareness raising.   The University, together with CRed  are now exploring ways where such savings may be made more permanent.
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Fig. 2.   The reduction in electricity demand in a building during a one-day campaign to reduce energy.  Data from CRed (2005).

The CRed programme started at the University of East Anglia and focussed its initial efforts on the city of Norwich, the County of Norfolk, and the East and England Region.   The interest from elsewhere has been such that there is already the nucleus of further CRed  programmes elsewhere in the UK in towns and cities such as Ipswich and Cambridge, and District and County Councils such as West Midlands, Vale of White Horse, Hampshire etc.    The message has also started to become international with developments focussed on the University of North Carolina, in Canada and also in Okinawa in Japan.   More recently, through a Schools link project between the Xuhui District of Shanghai and Norfolk, a derivative of the CRed Project has started in China.

An Iconic Integrated International Exemplar of Low Carbon Practice 

While the CRed Programme is being increasingly successful in engagement with the public and business, it is important not to let the momentum slip and to sieze all opportunities to promote low carbon practice.  So frequently, ideas are fragmented and the full potential not realised.  In older societies the production of power and energy was the responsibility of the local community.  Today such provision is often so divorced from society as a whole that the general population do not always appreciate the consequences of their actions.   It is important to provide user friendly educational facilities which can target both children and adults from all nations as it is our common future which can benefit from a concerted effort by all.   Such a facility should be a "must-see" activity for all school children and demonstrate the link between climate energy generation, conversion and use and climate change.

CRed is ideally suited to the promotion of this education at the interface between society and technology and as part of the outreach programme has promoted an iconic, integrated, renewable power station which will not only be the focus for many businesses, but also a research centre and an exhibition and visitor attraction as well as a conference centre. 

An exhibition centre and visitor attraction will be sited in proximity to an operating power station and will reinforce the link between climate change and energy providing the opportunity for visitors to become more informed on the difficult choices now facing us.   The initial concept was envisaged for Norwich which is both a historic city and the most easterly city in England.   As such it was promoted as the "Star of the East" and included an architecturally innovative wind turbine with six blades reprsenting the six counties in the East of England, a multi-channel biomass and waste plant and an extensive photovoltaic array.  It is now recognised that such a concept could be ideally placed in many other cities around the world and be a major driving force towards a low carbon future.   Several cities in China  have a key element at the heart of their development plans the importance of renewable energy (e.g. Chongming Island).   Indeed wind and biomass is part of the Master Plan for Expo 2010 in Shanghai.  It is important that the power station is iconic and an archtectural featire in its own right rather than a basic energy generating facility.   Birds-eye views of the scheme in Norwich which has been tailored to the site constraints are shown in Figs. 3 and 4.   
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Fig. 3.  A bird-eye perspective of the proposed innovative, integrated power station in Norwich viewed from the north-east.  This is illustrative of what might be done elsewhere in China.  The actual shape of the power station has been dictated by the land area available and shown by the dotted line.
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The site in Norwich is particularly attractive for such a scheme as it covers 6 hectares and is the site of first a coal fired power station and until 2002 the site of a gas turbine station.  It retains the grid connection and has a gas holder adjacent: transport connections are good with a railway line adjacent with connections to London and the Midlands and in particular through the Thetford Forest, a source of potential forest waste for the power station.   While envisaged that it would provide an integral combined heat and power solution, the proximity of the river provides the opportunity for cooling should that be required.  Furthermore it is less than 1 km for the city centre so that heat from the power station can be readily used for space heating in commercial and other developments nearby.    It is envisaged that other cities, particularly in China will have similar attractive siting possibilities for such a scheme.

The Wind Turbine

The wind turbine (see also Fig. 5) will be around 90 m high and be a visible landmark which would be visible on the approaches by rail, river and road to Norwich and from many area of Norwich itself.   It will be the second highest man made structure in the city being slightly lower than, and complementing, the magnificent gothic cathedral.  While the cathedral was built in the first century of the second millennium and has been a symbol of Norwich ever since, so it is hoped that this project, built in the first century of the third millennium will be a symbol of man’s move to a low carbon future.   With six blades it will not be the most efficient design, but that is not the sole aim of the project.   It is to promote awareness and be symbolic, and the wind turbine does just that.   To emphasise its iconic nature it is intended that the tower will be transparent with the bare minimum of supporting steelwork.   At night time it will appear that a star is floating in the sky.  At the top will be visitors viewing platform which will give an unprecedented view across the countryside.  On clear days the sea, which is less than 30 km distance, will be visible.   
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Fig. 5   The Wind Turbine provides a focal point to the complex.

The viewing platform will also allow visitor to appreciate the importance that carbon fuels have played in the development of mankind.    Visible will be several stages in man’s exploitation of energy resources:

1. The Broads: an area of world renown wetland which were formed in the middle ages as peat was cut to provide fuel -  this can be referred to as the carbon-1 era

2. The carbon-2 era, or coal, which was never actually mined in Norfolk,  but large reserves do remain under the landmass and out into the North Sea.

3. The gas rigs from the carbon-3 era  (oil rigs in the north sea will not be visible)

4. Offshore wind turbines at Scroby Sands which point the way to the future post carbon era.

The turbine is shown as a six bladed machine and a symbol of the 6 counties in the East of England Region, but elsewhere other symbols might be used: for instance it might be appropriate for there to be 5 blades in a scheme built in China.

The Biomass Station

The main design of the power station is intended to be an architectural feature rather than a bulk standard box shape and is consistent with its function as a visitor attraction.  In addition to the wind turbine, the power station would include a large photovoltaic array mounted on the roof of the "Greenhouse of the Future".  The biomass/waste station will be modular in design and allow for new developments in technology and thus be future-proofed..  Being modular may raise the cost slightly, but the flexibility thereby achieved should ensure this is a particularly robust solution for the future.   It is envisaged that one stream of the biomass station might initially be a mass burn incinerator, but with experience the other would incorporate pyrolysis and gasification to provide an efficient conversion of biomass to electricity and heat.  An aim would be to design and operate a power station which could utilise several different biomass fuel sources.  In appropriate locations it is envisaged that waste would be an important fuel source as this would provide an efficient and environmentally sound method for disposal if integrated with pyrolysis and gasification.   The holding area for the fuel stock will be under the building fabric that will be maintained at a small negative pressure to avoid problems with smell etc.

The plan for the biomass/waste section of the power plant must address the issue of waste heat disposal.  There is little problem in winter when district heating is required, but in summer the low demand for space heating can create problems and the intention is to incorporate adsorption chilling to allow tri-generation and use part of the rejected heat.    The waste heat will also be used for space heating the exhibition and adjoining conference facilities in winter and via the adsorption chiller for cooling as required in the summer. 

As an alternative to advanced biomass pyrolysis and gasification it is planned that at least one of the processing channels would be used to deal with municipal waste and thereby reduce the need for landfill.  An innovative design of this type has already been demonstrated at the commercial scale in Avonmouth in the UK.   This plant developed by CompactPower (CompactPower, 2005) can deal with all types of non radioactive waste has proved to reliable and is modular and would be an ideal partner in such a project as envisaged in the integrated power station. 
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Fig. 6  A cross section of the power station and the "Greenhouse of the Future"

The Factories of the Future

The factories of the future are envisaged to be those which will develop as society moves towards a low carbon future.   At an early stage, biodiesel and bioethanol as diesel and petrol substitutes will be included.  Unlike biofuel production elsewhere which requires fossil fuel derived process heat and electricity, it will take advantage of the adjacent renewable power station and thereby minimise the carbon emission associated with the full fuel cycle.  Once the infra structure for bioethanol has been established such a complex would be ideal to explore newer developments including the production of bioethanol from Municipal Waste and in this way not only would reduce an every growing waste problem, but also provide a low carbon solution for transportation. 

Greenhouse of the Future

It is envisaged that Greenhouse of the future will be partly devoted to the exhibition area and partly devoted to research to explore how vegetation and crops would respond to changes in climate.   A cross section of this and how it might look partly superimposed on the power station is shown in Fig. 6.  The temperature within the research area will be controlled from the excess heat  (or chilling) from the power station itself.

Low Carbon Futures at the University of East Anglia

The University of East Anglia (UEA) has been proactive in promoting low carbon technical strategies for the last 15 years.   The strategies adopted have included the construction of innovative low energy buildings and the development of integrated fuel efficient strategies for campus energy.   The campus itself has many older energy inefficient buildings built in the 1960s which are now Grade 2 listed and these present a particular challenge to the University.    While this is an important challenge, the current paper focus on the issues surrounding the new buildings and the energy supply.

One of the particularly innovative methods of building construction is the “Termodeck” principle which incorporates a highly effective regenerative heat exchanger which is 87% efficient in recovering heat from the mechanical ventilation system.  Four buildings have so far been built using this system with a fifth to follow shortly, and these give the UEA Campus the highest concentration of such energy efficient buildings in a temperate climate. The construction uses lightweight hollow slabs for the floor through which both incoming and exhaust air can circulate.  The principle of operation is summarised in Fig. 7.


Fig. 7.  Schematic diagram showing the principle of the "Termodeck" construction which results in a particularly low energy design.

Incoming air is first heated in the two channel regenerative heat exchanger before passing through a filter and a heater bank which might be supplied from any suitable source.  The air passes through the hollow core sections and emerges through diffusers.   Stale air from the occupied spaces is captured in separate ducts and taken back to the regenerative heat exchanger where the majority of the residual heat is extracted.   The two channels of the heat exchanger switch over at approximately 90 second intervals to provide a very high heat recovery rate. 

The first building of this type on the UEA campus was the Elizabeth Fry Building (Fig.8) which was first occupied in early 1995.   When constructed it was hailed as “the best building yet” by Probe (1998) and, despite costing less than 10% more, achieves an impressive energy performance such that heating for the whole building is supplied by a single domestic heating boiler.  Exhaust air from the rooms collects waste heat from the low energy lighting, and is passed through the ducts to the regenerative heat exchanger.  Even when the outside temperature is as low as 9oC it is rare for any heat to be supplied by the boiler.   The U-values for all these buildings not only exceeded the Building Regulations in force at the time of construction but are likely to exceed them also for several years and probably decades to come.



Since both the warm incoming air and stale air circulates through the building fabric the structure is close to the air temperature and this improves the perception of thermal comfort.   The hollow core structure allows the full impact of the thermal mass of the building to be utilised in stabilising the temperature within the building even with quite large diurnal swings.    In climates where the nights are cool in summer, but the days are hot, the fabric of the building can be pre-cooled over night thereby reducing and in many cases eliminating the demand for space cooling.   In hot climates this can be an important consideration as the peak cooling requirement can be substantially reduced. 

The building initially performed well, but by careful fine-tuning over the first two years the space heating requirement was reduced by a further 50% to just 33 kWh/ m2 / yr (Fig. 9) and this was just 20% of the standard for academic buildings (PROBE,  1998).   
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Fig. 10.  The ZICER building showing the photovoltaic array on the top floor. 

An even more innovative building on the campus is the Zuckerman Institute for Connective Environmental Research (ZICER) shown in Fig. 10.   This developed the concept of the Elizabeth Fry Building and included a 34 kW PV array on the façade of the top floor and the roof of the building.  The lower four floors (including the basement) were constructed as a "Termodeck" construction with an exhibition area on the top floor which was designed to demonstrate the use of photo-voltaic cells.  The heating requirement of this building was expected to be around 90% of that of Elizabeth Fry.  The early results of the performance of the new building were not encouraging with heating requirements double that of the Elizabeth Fry building when expressed in terms of heat requirement per unit area.   Careful analysis of the data suggested that a different management regime using control of the temperature of the slabs might be appropriate and this was implemented in the summer of 2004.   The consequence has been a dramatic improvement in performance with the ZICER building substantially outperforming the Elizabeth Fry building for most of the winter (Fig. 11).   This demonstrates that to achieve low energy sustainable buildings requires not only good initial design, but also careful management of heating strategies if the optimum performance is to be achieved. 

Fig. 11.   The actual performance of the "Termodeck" section of the ZICER Building compared to the Elizabeth Fry Building.

All the “Termodeck” buildings are well sealed and rely for their performance on good air-tightness.  There is provision for individuals to open the windows, although this facility is seldom used.  However, it is important that such provision is available as acceptability of the working environment will become important as buildings of low energy standards are built.     A survey of user satisfaction in the Elizabeth Fry Building  demonstrated that in all the measured categories the perception of the building was above average as shown in Table 1.

Table 1.    Perception of users of Elizabeth Fry Building

	Criterion
	Relative to a standard building

	Thermal comfort
	28% better than average

	Air quality
	36% better than average

	Lighting
	25% better than average

	Noise
	26% better than average


The low energy demands of the “Termodeck” buildings have been achieved through careful consideration of ventilation heat recovery.  As standards of insulation increase, ventilation becomes an increasingly important part of the total energy requirement.   It is essential that ventilation heat recovery becomes integral in the design of most new buildings.  While natural ventilation can be effective, it should be tested against the option of ventilation heat recovery before being considered as a possible option.

Low Energy Strategies for supplying Heat and Electricity to Campus Buildings

The majority of buildings on campus have heat supplied from a central boiler house.   In the late 1990s the option to install high quality CHP was taken.   Three gas engines provide the motive power for the three 1 MWe generators (Fig. 12).   A total of 4.2 MW of heat is also supplied while supplementary heat in winter is supplied from the existing boilers.  At times the scheme is a net exporter of electricity, but since the introduction of the New Electricity Trading Arrangements (NETA), and their subsequent replacement by the British Electricity Transmission and Trading Arrangements (BETTA) on April 1st 2005,  the financial viability of export has not been as great, particularly since the price of gas as the fuel source has risen so dramatically since mid 2003.  Nevertheless after installation of the CHP units a saved around £400 000 per annum in energy bills compared to an original bill of £1 000 000.   Table 3 shows the proportion of electricity generated by the CHP Units.
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Fig. 12.  The CHP units and one of the boilers in the main boiler house.

The electricity generated in schemes such as these are particularly beneficial in promoting low energy communities as the electricity is used locally and avoids the normal losses of electricity associated with transmission.   Tables 4 and 5 show a comparison in the carbon dioxide emissions in the last full year before installation and the first full year after installation.   A reduction in carbon dioxide emissions from 15699 tonnes to 10422 tonnes was achieved - a saving of 33%.

Fig. 13 shows the utilisation of the CHP units over the period from installation in mid February 1999 to 31st July 2005.   The average load factor is 67% but this falls to below 40% during the summer months when there is little demand for heat (Fig. 13).  To improve the utilisation of the CHP units an adsorption heat pump is being installed and is due for commissioning in late September 2005.   This will provide much of the ever increasing demand for cooling by scientific equipment during the summer months and also allow a increased generation of electricity.  It will also decrease the amount of electricity imported for chilling and this represents a "win-win" situation and should allow an increased amount of electricity to be exported.   It is estimated that a further 350 – 400 tonnes of carbon dioxide will be saved by this means.

Table 4.   Energy use and annual CO2 emission at UEA Campus before installation of CHP.

	1997/98
	
	electricity
	gas
	oil
	total

	
	MWh
	19895
	35148
	33
	

	emission factor
	KWh/kg
	0.46
	0.186
	0.277
	

	carbon dioxide
	Tonnes
	9152
	6538
	9
	15699


Table 5.   Comparable data for first complete year after installation of CHP

	
	
	Electricity
	Heat
	

	1999/

2000
	
	total site
	CHP generation
	export
	import
	boilers
	CHP
	oil
	total

	
	MWh
	20437
	15630
	977
	5783
	14510
	28263
	923
	

	emission factor
	kWh/kg
	
	
	-0.46
	0.46
	0.186
	0.186
	0.277
	

	carbon dioxide
	tonnes
	
	
	-449
	2660
	2699
	5257
	256
	10422



Fig. 13.   Variation in load factor for electricity generation by the CHP units.  The graph demonstrates the under utilisation of units in summer because there is limited demand for heat.

In addition to the adsorption chilling, the University is planning to start a feasibility study into the installation of a biomass CHP unit in late 2005.   This unit will be larger than the existing units at 1.4 MW electrical and 2 MW heat.   Biomass may be considered to be carbon neutral if it comes from sustainable growth.  However, the growing, harvesting and transportation of such biomass will entail energy use, much of which will be as fossil fuel, and so there will still be some emissions of green house gases even though on a lower scale than normal fossil fuels.  Initial estimates of such a scheme suggest that a further saving in carbon dioxide emissions of 3500 – 5000 tonnes per annum is possible.

Conclusions
Sustainable low energy communities will be most successful if a multi-pronged approach is adopted.  While innovative new low energy design is a necessary first step, engagement with the local communities is equally important.  The Community Carbon Reduction Programme (CRed) has identified several important issues which are needed ensure the most successful outcome to low carbon strategies.  These include the following points.

1. Effective innovation should be at the heart of all new sustainable development and building design.  However it is important recognised that ventilation issues are becoming increasing important as tighter fabric regulations are adopted.

2. Highly efficient heat recovery is possible using regenerative heat exchangers.

3. Low energy design is not enough by itself, it is possible to improve on actual performance by careful monitoring and analysis of the energy profile over the first 12 – 24 months and adapting the energy management strategy accordingly.

4. Tri-generation incorporating CHP and adsorption chilling should become an integral part of energy supply to many building complexes – significant savings in carbon dioxide emissions are possible.

5. Legislation such as that currently in force in the UK relating to the supply and distribution of electricity can be counter productive to an effective promotion of low energy strategies.

6. Appropriate education campaigns can lead to substantial savings in energy even in existing buildings,  but thought is needed to ensure gains are not lost through subsequent back-sliding.

7. There is the need to engage with the general public in a manner similar to that now adopted by CRed in and increasing number of places around the world.  To do this requires careful thought on the units to be used.   The CRed programme has found that using volumes equivalent to every day items is often a compelling way to engage people.   This engagement can be backed up with a Pledge scheme similar to the CRed Pledge system which individuals and corporations are now adopting in increasing numbers.

8. An iconic integral renewable energy power station combined with exhibition, educational, and conference facilities would be an excellent way to further engage the public.
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Table 3.   Electricity generated on campus,  total demand and percentage supplied by CHP


�
CHP generated�
Total Demand�
Percent supplied�
�
�
MWh�
MWh�
�
�
1999�
16753�
20432�
82.0%�
�
2000�
15301�
21410�
71.5%�
�
2001�
18440�
24756�
74.5%�
�
2002�
15644�
25611�
61.1%�
�
2003�
15655�
26277�
59.6%�
�
2004�
17567�
26961�
65.2%�
�
2005�
01/01/2005 to 31/07/2005�
�
�
11198�
16422�
68.2%�
�
Notes:  


values for 2000 were affected by a major overhaul of units


after 2001 financial viability for export was affected by NETA.
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  Fig. 9.  Performance of Elizabeth Fry Building.





�Fig. 8.  The Elizabeth Fry Building completed in 1995.









































Fig. 4.   View of the site from the south west.
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		7/1/98										7		01/07/1998

		8/1/98										8		01/08/1998

		9/1/98								1527900		9		01/09/1998										1527900		0.43		657.0		657.0		0.0

		10/1/98								1595880		10		01/10/1998										1595880		0.43		686.2		686.2		0.0

		11/1/98								1933665		11		01/11/1998										1933665		0.43		831.5		831.5		0.0

		12/1/98								1951473		12		01/12/1998										1951473		0.43		839.1		839.1		0.0

		1/1/99								1723850		1		01/01/1999										1723850		0.43		741.3		741.3		0.0

		2/1/99								1851368		2		01/02/1999										1851368		0.43		796.1		796.1		0.0

		3/1/99		117505		971837		1011000		1865332		3		01/03/1999		0		117505		971837		1011000		1865332		0.43		802.1		367.4		434.7																672		54.2%		50.1%

		3/31/99		293200		189300		1962025		1858125		4		01/04/1999		1		302973		195610		2027426		1920063		0.43		825.6		-46.2		871.8																744		105.6%		90.8%

		5/4/99		248400		202600		1881553		1835753		5		01/05/1999		-3		219176		178765		1660194		1619782		0.43		696.5		-17.4		713.9																720		102.5%		76.9%

		6/1/99		112100		219700		1398907		1506507		6		01/06/1999		0		124111		243239		1548790		1667918		0.43		717.2		51.2		666.0																744		92.9%		69.4%

		7/6/99		220100		247700		1733673		1761273		7		01/07/1999		-5		188657		212314		1486005		1509663		0.43		649.2		10.2		639.0																720		98.4%		68.8%

		8/4/99		62200		249700		1221399		1408899		8		01/08/1999		-3		66490		266921		1305633		1506064		0.43		647.6		86.2		561.4		9039		11634		20673						5002.6		3886.8		744		86.7%		58.5%

		9/1/99		64800		271900		1085958		1293058		9		01/09/1999		0		71743		301032		1202311		1431600		0.43		615.6		98.6		517.0																744		84.0%		53.9%

		9/30/99		28300		377900		1108487		1458087		10		01/10/1999		1		29276		390931		1146711		1508366		0.43		648.6		155.5		493.1																720		76.0%		53.1%

		11/1/99		183200		180100		1880859		1877759		11		01/11/1999		0		177475		174472		1822082		1819079		0.43		782.2		-1.3		783.5																744		100.2%		81.6%

		12/3/99		228400		154000		2111726		2037326		12		01/12/1999		-2		214125		144375		1979743		1909993		0.43		821.3		-30.0		851.3																720		103.7%		91.7%

		1/4/00		123900		392200		1613770		1882070		1		01/01/2000		-3		120028		379944		1563340		1823255		0.43		784.0		111.8		672.2																744		85.7%		70.0%

		2/1/00		77100		388100		1481099		1792099		2		01/02/2000		0		85361		429682		1639788		1984110		0.43		853.2		148.1		705.1																744		82.6%		73.5%

		3/1/00		120800		230000		1183874		1293074		3		01/03/2000		0		120800		230000		1183874		1293074		0.43		556.0		47.0		509.1																696		91.6%		56.7%

		4/4/00		0		1955700		237354		2193054		4		01/04/2000		-3		0		1783138		216411		1999549		0.43		859.8		766.7		93.1																744		10.8%		9.7%

		5/2/00		12900		800700		764235		1552035		5		01/05/2000		-1		13821		857893		818823		1662895		0.43		715.0		363.0		352.1																720		49.2%		37.9%

		5/31/00		28800		436800		1315654		1723654		6		01/06/2000		1		30786		466924		1406389		1842527		0.43		792.3		187.5		604.7																744		76.3%		63.0%

		6/30/00		69600		229200		1424847		1584447		7		01/07/2000		1		69600		229200		1424847		1584447		0.43		681.3		68.6		612.7																720		89.9%		66.0%

		8/2/00		39200		366500		1422568		1749868		8		01/08/2000		-1		36824		344288		1336352		1643816		0.43		706.8		132.2		574.6		15741		4762		20503		77%		60%		2047.7		6768.5		744		81.3%		59.9%

		9/1/00		4900		467000		1088475		1550575		9		01/09/2000		0		5063		482567		1124758		1602261		0.43		689.0		205.3		483.6																744		70.2%		50.4%

		10/2/00		3100		643900		1111619		1752419		10		01/10/2000		-1		3000		623129		1075761		1695890		0.43		729.2		266.7		462.6																720		63.4%		49.8%

		11/1/00		15400		610200		1380829		1975629		11		01/11/2000		0		15913		630540		1426857		2041483		0.43		877.8		264.3		613.5																744		69.9%		63.9%

		12/1/00		47800		404700		1725056		2081956		12		01/12/2000		0		47800		404700		1725056		2081956		0.43		895.2		153.5		741.8																720		82.9%		79.9%

		1/2/01		189800		247800		1983587		2041587		1		01/01/2001		-1		183869		240056		1921600		1977787		0.43		850.4		24.2		826.3																744		97.2%		86.1%

		2/1/01		80300		346800		1985953		2252453		2		01/02/2001		0		82977		358360		2052151		2327534		0.43		1000.8		118.4		882.4																744		88.2%		91.9%

		3/1/01		48900		421900		1757834		2130834		3		01/03/2001		0		48900		421900		1757834		2130834		0.43		916.3		160.4		755.9																672		82.5%		87.2%

		4/2/01		73000		456900		1961339		2345239		4		01/04/2001		-1		70719		442622		1900047		2271950		0.43		976.9		159.9		817.0																744		83.6%		85.1%

		5/1/01		800		448900		1463749		1911849		5		01/05/2001		0		828		464379		1514223		1977775		0.43		850.4		199.3		651.1																720		76.6%		70.1%

		5/31/01		2000		506000		1466908		1970908		6		01/06/2001		1		2067		522867		1515805		2036605		0.43		875.7		223.9		651.8																744		74.4%		67.9%

		7/2/01		9300		423100		1487684		1901484		7		01/07/2001		-1		8719		396656		1394704		1782641		0.43		766.5		166.8		599.7																720		78.2%		64.6%

		8/1/01		1300		909000		907153		1814853		8		01/08/2001		0		1343		939300		937391		1875348		0.43		806.4		403.3		403.1		18346		5456		23802		77%		70%		2346.0		7888.9		744		50.0%		42.0%

		8/31/01		0		813400		918428		1731828		9		01/09/2001		1		0		840513		949042		1789556		0.43		769.5		361.4		408.1																744		53.0%		42.5%

		10/1/01		100		1136100		831731		1967731		10		01/10/2001		0		97		1099452		804901		1904256		0.43		818.8		472.7		346.1																720		42.3%		37.3%

		11/1/01		100		729000		1466862		2195762		11		01/11/2001		0		100		729000		1466862		2195762		0.43		944.2		313.4		630.8																744		66.8%		65.7%

		11/30/01		106200		322400		2002470		2218670		12		01/12/2001		1		109862		333517		2071521		2295176		0.43		986.9		96.2		890.8																720		90.3%		95.9%

		1/2/02		182500		282200		2209111		2308811		1		01/01/2002		-1		171439		265097		2075225		2168883		0.43		932.6		40.3		892.3																744		95.7%		93.0%

		2/1/02		36200		714700		1579239		2257739		2		01/02/2002		0		37407		738523		1631880		2332997		0.43		1003.2		301.5		701.7																744		69.9%		73.1%

		3/1/02		34400		653200		1548430		2167230		3		01/03/2002		0		34400		653200		1548430		2167230		0.43		931.9		266.1		665.8																672		71.4%		76.8%

		4/3/02		115400		316700		2127350		2328650		4		01/04/2002		-2		108406		297506		1998420		2187520		0.43		940.6		81.3		859.3																744		91.4%		89.5%

		5/1/02		0		523900		1428150		1952050		5		01/05/2002		0		0		561321		1530161		2091482		0.43		899.3		241.4		658.0																720		73.2%		70.8%

		5/31/02		100		793100		1267970		2060970		6		01/06/2002		1		103		819537		1310236		2129669		0.43		915.8		352.4		563.4																744		61.5%		58.7%

		7/8/02		200		963811		899035		1862646		7		01/07/2002		-7		158		760903		709765		1470510		0.43		632.3		327.1		305.2																720		48.3%		32.9%

		8/1/02		0		1141889		791320		1933209		8		01/08/2002		0		0		1474940		1022121		2497061		0.43		1073.7		634.2		439.5		17119		8112		25230		68%		65%		3488.0		7361.0		744		40.9%		45.8%

		9/2/02		0		1258200		722695		1980895		9		01/09/2002		-1		0		1218881		700111		1918992		0.43		825.2		524.1		301.0																744		36.5%		31.4%

		10/1/02		0		1485300		427970		1913270		10		01/10/2002		0		0		1536517		442728		1979245		0.43		851.1		660.7		190.4																720		22.4%		20.5%

		11/1/02		3200		1093700		1247730		2338230		11		01/11/2002		0		3200		1093700		1247730		2338230		0.43		1005.4		468.9		536.5																744		53.4%		55.9%

		12/2/02		71400		477100		1966900		2372600		12		01/12/2002		-1		69097		461710		1903452		2296065		0.43		987.3		168.8		818.5																720		82.9%		88.1%

		1/2/03		20500		623500		1599240		2202240		1		01/01/2003		-1		20500		623500		1599240		2202240		0.43		947.0		259.3		687.7																744		72.6%		71.7%

		1/30/03		24700		660100		1589520		2224920		2		01/02/2003		2		27346		730825		1759826		2463304		0.43		1059.2		302.5		756.7																744		71.4%		78.8%

		2/28/03		10300		818100		1499780		2307580		3		01/03/2003		1		9945		789890		1448063		2228008		0.43		958.0		335.4		622.7																672		65.0%		71.8%

		3/31/03		15300		535300		1822970		2342970		4		01/04/2003		1		15300		535300		1822970		2342970		0.43		1007.5		223.6		783.9																744		77.8%		81.7%

		5/1/03		12900		568800		1546590		2102490		5		01/05/2003		0		12484		550452		1496700		2034668		0.43		874.9		231.3		643.6																720		73.6%		69.3%

		6/2/03		900		889800		1340710		2229610		6		01/06/2003		-1		872		861994		1298813		2159935		0.43		928.8		370.3		558.5																744		60.1%		58.2%

		6/30/03		100		1078200		849860		1927960		7		01/07/2003		1		107		1155214		910564		2065671		0.43		888.2		496.7		391.5																720		44.1%		42.2%

		8/1/03		0		1319500		736100		2055600		8		01/08/2003		0		0		1278266		713097		1991363		0.43		856.3		549.7		306.6		15343		10677		26021		59%		58%		4591.3		6597.6		744		35.8%		31.9%

		9/1/03		0		1424300		597810		2022110		9		01/09/2003		0		0		1424300		597810		2022110		0.43		869.5		612.4		257.1																744		29.6%		26.8%

		10/1/03		1000		1458800		494000		1951800		10		01/10/2003		0		1000		1458800		494000		1951800		0.43		839.3		626.9		212.4																720		25.3%		22.9%

		10/31/03		6400		825700		1468350		2287650		11		01/11/2003		1		6613		853223		1517295		2363905		0.43		1016.5		364.0		652.4																744		64.2%		68.0%

		12/1/03		8600		612600		1827340		2431340		12		01/12/2003		0		8323		592839		1768394		2352910		0.43		1011.8		251.3		760.4																720		75.2%		81.9%

		1/1/04		65200		538500		1827344		2300644		1		01/01/2004		0		65200		538500		1827344		2300644		0.43		989.3		203.5		785.8																744		79.4%		81.9%

		2/2/04		5700		558500		1901706		2454506		2		01/02/2004		-1		5522		541047		1842278		2377803		0.43		1022.5		230.3		792.2																744		77.5%		82.5%

		3/1/04		1300		709200		1626300		2334200		3		01/03/2004		0		1346		734529		1684382		2417564		0.43		1039.6		315.3		724.3																696		69.7%		80.7%

		4/1/04		4300		711200		1839500		2546400		4		01/04/2004		0		4300		711200		1839500		2546400		0.43		1095.0		304.0		791.0																744		72.2%		82.4%

		4/30/04		22500		510800		1520080		2008380		5		01/05/2004		1		23276		528414		1572497		2077634		0.43		893.4		217.2		676.2																720		75.7%		72.8%

		6/1/04		0		842300		1413480		2255780		6		01/06/2004		0		0		815978		1369309		2185287		0.43		939.7		350.9		588.8																744		62.7%		61.3%

		6/30/04		800		855600		1042450		1907250		7		01/07/2004		1		828		885103		1078397		1973017		0.43		848.4		380.2		468.2																720		54.7%		49.9%

		7/30/04		0		993400		970670		1964070		8		01/08/2004		2		0		1026513		1003026		2029539		0.43		872.7		441.4		431.3		16594		10004		26599		62%		63%		4297.4		7140.0		744		49.4%		44.9%

		9/1/04		0		1263800		916920		2180720		9		01/09/2004		0		0		1187206		861349		2048555		0.43		880.9		510.5		370.4																744		42.0%		38.6%

		10/1/04		0		1158200		968100		2126300		10		01/10/2004		0		0		1158200		968100		2126300		0.43		914.3		498.0		416.3																720		45.5%		44.8%

		10/29/04		9800		643900		1492000		2126100		11		01/11/2004		3		10850		712889		1651857		2353896		0.43		1012.2		301.9		710.3																744		70.2%		74.0%

		12/1/04		37000		687400		2008060		2658460		12		01/12/2004		0		33636		624909		1825509		2416782		0.43		1039.2		254.2		785.0																720		75.5%		84.5%

		12/31/04		64300		584600		1809970		2330270		1		1/1/05		1		66443		604087		1870302		2407946		0.43		1035.4		231.2		804.2																744		77.7%		83.8%

		1/28/05		20200		495400		1777170		2252370		2		01/02/2005		4		22364		548479		1967581		2493695		0.43		1072.3		226.2		846.1																744		78.9%		88.2%

		3/1/05		1000		728700		2126020		2853720		3		01/03/2005		0		875		637613		1860268		2497005		0.43		1073.7		273.8		799.9																672		74.5%		92.3%

		4/1/05		18900		597700		1920650		2499450		4		01/04/2005		0		18900		597700		1920650		2499450		0.43		1074.8		248.9		825.9																744		76.8%		86.1%

		4/29/05		13700		489100		1692050		2167450		5		01/05/2005		2		14679		524036		1812911		2322268		0.43		998.6		219.0		779.6																720		78.1%		83.9%

		6/2/05		5100		892000		1746890		2633790		6		01/06/2005		-1		4650		813294		1592753		2401397		0.43		1032.6		347.7		684.9																744		66.3%		71.4%

		7/1/05		1000		990900		1079570		2069470		7		01/07/2005		0		1034		1025069		1116797		2140831		0.43		920.6		440.3		480.2																720		52.2%		51.7%

		8/1/05		0		1140000		927300		2067300		8		01/08/2005		0		0		1140000		927300		2067300		0.43		888.9		490.2		398.7		18375		9400		27775		66%		70%		4042.0		7901.4		744		44.9%		41.5%
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						hours		CHP		import/export		Total

		01/09/1998		Aug-98						1528		1528		0		0

		01/10/1998		Sep-98						1596		1596		0		0

		01/11/1998		Oct-98						1934		1934		0		0

		01/12/1998		Nov-98						1951		1951		0		0

		01/01/1999		Dec-98						1724		1724		0		0

		01/02/1999		Jan-99						1851		1851		0		0

		01/03/1999		Feb-99		672		1011		854		1865		54%		50%

		01/04/1999		Mar-99		744		2027		-107		1920		106%		91%

		01/05/1999		Apr-99		720		1660		-40		1620		102%		77%

		01/06/1999		May-99		744		1549		119		1668		93%		69%

		01/07/1999		Jun-99		720		1486		24		1510		98%		69%

		01/08/1999		Jul-99		744		1306		200		1506		87%		58%

		01/09/1999		Aug-99		744		1202		229		1432		84%		54%

		01/10/1999		Sep-99		720		1147		362		1508		76%		53%

		01/11/1999		Oct-99		744		1822		-3		1819		100%		82%

		01/12/1999		Nov-99		720		1980		-70		1910		104%		92%

		01/01/2000		Dec-99		744		1563		260		1823		86%		70%

		01/02/2000		Jan-00		744		1640		344		1984		83%		73%

		01/03/2000		Feb-00		696		1184		109		1293		92%		57%

		01/04/2000		Mar-00		744		216		1783		2000		11%		10%

		01/05/2000		Apr-00		720		819		844		1663		49%		38%

		01/06/2000		May-00		744		1406		436		1843		76%		63%

		01/07/2000		Jun-00		720		1425		160		1584		90%		66%

		01/08/2000		Jul-00		744		1336		307		1644		81%		60%

		01/09/2000		Aug-00		744		1125		478		1602		70%		50%

		01/10/2000		Sep-00		720		1076		620		1696		63%		50%

		01/11/2000		Oct-00		744		1427		615		2041		70%		64%

		01/12/2000		Nov-00		720		1725		357		2082		83%		80%

		01/01/2001		Dec-00		744		1922		56		1978		97%		86%

		01/02/2001		Jan-01		744		2052		275		2328		88%		92%

		01/03/2001		Feb-01		672		1758		373		2131		82%		87%

		01/04/2001		Mar-01		744		1900		372		2272		84%		85%

		01/05/2001		Apr-01		720		1514		464		1978		77%		70%

		01/06/2001		May-01		744		1516		521		2037		74%		68%

		01/07/2001		Jun-01		720		1395		388		1783		78%		65%

		01/08/2001		Jul-01		744		937		938		1875		50%		42%

		01/09/2001		Aug-01		744		949		841		1790		53%		43%

		01/10/2001		Sep-01		720		805		1099		1904		42%		37%

		01/11/2001		Oct-01		744		1467		729		2196		67%		66%

		01/12/2001		Nov-01		720		2072		224		2295		90%		96%

		01/01/2002		Dec-01		744		2075		94		2169		96%		93%

		01/02/2002		Jan-02		744		1632		701		2333		70%		73%

		01/03/2002		Feb-02		672		1548		619		2167		71%		77%

		01/04/2002		Mar-02		744		1998		189		2188		91%		90%

		01/05/2002		Apr-02		720		1530		561		2091		73%		71%

		01/06/2002		May-02		744		1310		819		2130		62%		59%

		01/07/2002		Jun-02		720		710		761		1471		48%		33%

		01/08/2002		Jul-02		744		1022		1475		2497		41%		46%

		01/09/2002		Aug-02		744		700		1219		1919		36%		31%

		01/10/2002		Sep-02		720		443		1537		1979		22%		20%

		01/11/2002		Oct-02		744		1248		1091		2338		53%		56%

		01/12/2002		Nov-02		720		1903		393		2296		83%		88%

		01/01/2003		Dec-02		744		1599		603		2202		73%		72%

		01/02/2003		Jan-03		744		1760		703		2463		71%		79%

		01/03/2003		Feb-03		672		1448		780		2228		65%		72%

		01/04/2003		Mar-03		744		1823		520		2343		78%		82%

		01/05/2003		Apr-03		720		1497		538		2035		74%		69%

		01/06/2003		May-03		744		1299		861		2160		60%		58%

		01/07/2003		Jun-03		720		911		1155		2066		44%		42%

		01/08/2003		Jul-03		744		713		1278		1991		36%		32%

		01/09/2003		Aug-03		744		598		1424		2022		30%		27%

		01/10/2003		Sep-03		720		494		1458		1952		25%		23%

		01/11/2003		Oct-03		744		1517		847		2364		64%		68%

		01/12/2003		Nov-03		720		1768		585		2353		75%		82%

		01/01/2004		Dec-03		744		1827		473		2301		79%		82%

		01/02/2004		Jan-04		744		1842		536		2378		77%		83%

		01/03/2004		Feb-04		696		1684		733		2418		70%		81%

		01/04/2004		Mar-04		744		1840		707		2546		72%		82%

		01/05/2004		Apr-04		720		1572		505		2078		76%		73%

		01/06/2004		May-04		744		1369		816		2185		63%		61%

		01/07/2004		Jun-04		720		1078		895		1973		55%		50%

		01/08/2004		Jul-04		744		1003		1027		2030		49%		45%

		01/09/2004		Aug-04		744		861		1187		2049		42%		39%

		01/10/2004		Sep-04		720		968		1158		2126		46%		45%

		01/11/2004		Oct-04		744		1652		702		2354		70%		74%

		01/12/2004		Nov-04		720		1826		591		2417		76%		85%

		1/1/05		Dec-04		744		1870		538		2408		78%		84%

		01/02/2005		Jan-05		744		1968		526		2494		79%		88%

		01/03/2005		Feb-05		672		1860		637		2497		74%		92%

		01/04/2005		Mar-05		744		1921		579		2499		77%		86%

		01/05/2005		Apr-05		720		1813		509		2322		78%		84%

		01/06/2005		May-05		744		1593		809		2401		66%		71%

		01/07/2005		Jun-05		720		1117		1024		2141		52%		52%

		01/08/2005		Jul-05		744		927		1140		2067		45%		42%

				% generated														Load Factor

				1999		2000		2001		2002		2003		2004		2005		1999		2000		2001		2002		2003		2004		2005

		Jan		0.0%		82.6%		88.2%		69.9%		71.4%		77.5%		79%				73%		92%		73%		79%		83%		88%

		Feb		54.2%		91.6%		82.5%		71.4%		65.0%		69.7%		74%		50%		57%		87%		77%		72%		81%		92%

		Mar		105.6%		10.8%		83.6%		91.4%		77.8%		72.2%		77%		91%		10%		85%		90%		82%		82%		86%

		Apr		102.5%		49.2%		76.6%		73.2%		73.6%		75.7%		78%		77%		38%		70%		71%		69%		73%		84%

		May		92.9%		76.3%		74.4%		61.5%		60.1%		62.7%		66%		69%		63%		68%		59%		58%		61%		71%

		Jun		98.4%		89.9%		78.2%		48.3%		44.1%		54.7%		52%		69%		66%		65%		33%		42%		50%		52%

		Jul		86.7%		81.3%		50.0%		40.9%		35.8%		49.4%		45%		58%		60%		42%		46%		32%		45%		42%

		Aug		84.0%		70.2%		53.0%		36.5%		29.6%		42.0%				54%		50%		43%		31%		27%		39%

		Sep		76.0%		63.4%		42.3%		22.4%		25.3%		45.5%				53%		50%		37%		20%		23%		45%

		Oct		100.2%		69.9%		66.8%		53.4%		64.2%		70.2%				82%		64%		66%		56%		68%		74%

		Nov		103.7%		82.9%		90.3%		82.9%		75.2%		75.5%				92%		80%		96%		88%		82%		85%

		Dec		85.7%		97.2%		95.7%		72.6%		79.4%		77.7%				70%		86%		93%		72%		82%		84%

				1999		2000		2001		2002		2003		2004		2005

		averages		82.5%		72.1%		73.5%		60.4%		58.5%		64.4%		67.4%

				CHP														Import/Export														Total Site Use

				1999		2000		2001		2002		2003		2004		2005		1999		2000		2001		2002		2003		2004		2005		1999		2000		2001		2002		2003		2004		2005

		Jan		0		1640		2052		1632		1760		1842		1968		1851		344		275		701		703		536		526		1851		1984		2328		2333		2463		2378		2494

		Feb		1011		1184		1758		1548		1448		1684		1860		854		109		373		619		780		733		637		1865		1293		2131		2167		2228		2418		2497

		Mar		2027		216		1900		1998		1823		1840		1921		-107		1783		372		189		520		707		579		1920		2000		2272		2188		2343		2546		2499

		Apr		1660		819		1514		1530		1497		1572		1813		-40		844		464		561		538		505		509		1620		1663		1978		2091		2035		2078		2322

		May		1549		1406		1516		1310		1299		1369		1593		119		436		521		819		861		816		809		1668		1843		2037		2130		2160		2185		2401

		Jun		1486		1425		1395		710		911		1078		1117		24		160		388		761		1155		895		1024		1510		1584		1783		1471		2066		1973		2141

		Jul		1306		1336		937		1022		713		1003		927		200		307		938		1475		1278		1027		1140		1506		1644		1875		2497		1991		2030		2067

		Aug		1202		1125		949		700		598		861				229		478		841		1219		1424		1187				1432		1602		1790		1919		2022		2049

		Sep		1147		1076		805		443		494		968				362		620		1099		1537		1458		1158				1508		1696		1904		1979		1952		2126

		Oct		1822		1427		1467		1248		1517		1652				-3		615		729		1091		847		702				1819		2041		2196		2338		2364		2354

		Nov		1980		1725		2072		1903		1768		1826				-70		357		224		393		585		591				1910		2082		2295		2296		2353		2417

		Dec		1563		1922		2075		1599		1827		1870				260		56		94		603		473		538				1823		1978		2169		2202		2301		2408

				Load Factor

				1999		2000		2001		2002		2003		2004		2005		average		min		max

		Jan				73.5%		91.9%		73.1%		78.8%		82.5%		88.2%		81.3%		73.1%		91.9%

		Feb						87.2%		76.8%		71.8%		80.7%		92.3%		81.8%		71.8%		92.3%

		Mar		90.8%				85.1%		89.5%		81.7%		82.4%		86.1%		85.9%		81.7%		90.8%

		Apr		76.9%				70.1%		70.8%		69.3%		72.8%		83.9%		74.0%		69.3%		83.9%

		May		69.4%		63.0%		67.9%		58.7%		58.2%		61.3%		71.4%		64.3%		58.2%		71.4%

		Jun		68.8%		66.0%		64.6%		32.9%		42.2%		49.9%		51.7%		53.7%		32.9%		68.8%

		Jul		58.5%		59.9%		42.0%		45.8%		31.9%		44.9%		41.5%		46.4%		31.9%		59.9%

		Aug		53.9%		50.4%		42.5%		31.4%		26.8%		38.6%				40.6%		26.8%		53.9%

		Sep		53.1%		49.8%		37.3%		20.5%		22.9%		44.8%				38.1%		20.5%		53.1%

		Oct		81.6%		63.9%		65.7%		55.9%		68.0%		74.0%				68.2%		55.9%		81.6%

		Nov		91.7%		79.9%		95.9%		88.1%		81.9%		84.5%				87.0%		79.9%		95.9%

		Dec		70.0%		86.1%		93.0%		71.7%		81.9%		83.8%				81.1%		70.0%		93.0%





sum_elect

		36029		36029

		36059		36059

		36090		36090

		36120		36120

		36151		36151

		36182		36182

		36210		36210

		36241		36241

		36271		36271

		36302		36302

		36332		36332

		36363		36363

		36394		36394

		36424		36424

		36455		36455

		36485		36485

		36516		36516

		36547		36547

		36576		36576

		36607		36607

		36637		36637

		36668		36668

		36698		36698

		36729		36729

		36760		36760

		36790		36790

		36821		36821

		36851		36851

		36882		36882

		36913		36913

		36941		36941

		36972		36972

		37002		37002

		37033		37033

		37063		37063

		37094		37094

		37125		37125

		37155		37155

		37186		37186

		37216		37216

		37247		37247

		37278		37278

		37306		37306

		37337		37337

		37367		37367

		37398		37398

		37428		37428

		37459		37459

		37490		37490

		37520		37520

		37551		37551

		37581		37581

		37612		37612

		37643		37643

		37671		37671

		37702		37702

		37732		37732

		37763		37763

		37793		37793

		37824		37824

		37855		37855

		37885		37885

		37916		37916

		37946		37946

		37977		37977

		38008		38008

		38037		38037

		38068		38068

		38098		38098

		38129		38129

		38159		38159

		38190		38190

		38221		38221

		38251		38251

		38282		38282

		38312		38312

		38343		38343

		38374		38374

		38402		38402

		38433		38433

		38463		38463

		38494		38494

		38524		38524

		38555		38555



0

0

0

0

0

0

0

0

0

0

0

0

0.541994669

0.5014880952

1.0559165826

0.9083449074

1.0249488902

0.7686082516

0.9285765018

0.6939022817

0.9843295162

0.6879654762

0.8669173589

0.5849612069

0.8398370375

0.5386696429

0.7602337858

0.5308845785

1.0016509041

0.8163450521

1.0365184561

0.9165477431

0.8574441971

0.7004210069

0.8264604801

0.734672123

0.9155500768

0.5669894636

0.1082298931

0.0969583333

0.4924083542

0.3790848214

0.7632935599

0.6301024857

0.8992708417

0.6596513306

0.8129573433

0.5987239968

0.701981571

0.5039237268

0.6343340819

0.4980373059

0.6989313099

0.6392726312

0.828574629

0.7986368216

0.9715907241

0.8609317298

0.8816845307

0.9194225527

0.8249511398

0.87194129

0.8363066621

0.8512756076

0.765619564

0.70102921

0.7442803025

0.6791240785

0.7823804986

0.6456961806

0.4998492991

0.4199782407

0.5303228727

0.4251981481

0.4226853162

0.3726393369

0.668042347

0.6571962366

0.9025542329

0.9590373563

0.9568176001

0.9297605219

0.6994781062

0.7311291667

0.7144742367

0.7680704365

0.9135550641

0.8953493266

0.7316154812

0.7084077381

0.6152297219

0.5870231481

0.4826656065

0.3285947131

0.4093296327

0.457939626

0.3648326243

0.3136697878

0.2236851046

0.2049664751

0.5336215856

0.5590188172

0.8290061536

0.8812275986

0.7261878814

0.7165053763

0.7144166981

0.788452381

0.6499362969

0.7182854406

0.7780594715

0.8167428315

0.7355992181

0.6929166667

0.6013204103

0.5819053819

0.4408079006

0.4215575397

0.3580949601

0.3194878472

0.2956367359

0.2678360215

0.2530997028

0.2287037037

0.6418595502

0.6797916667

0.7515773195

0.8187007168

0.7942749943

0.818702509

0.774781565

0.8253932292

0.69672693

0.8066964286

0.7223923971

0.8241487455

0.7568687201

0.7280076628

0.6266036582

0.6134895833

0.5465722899

0.4992576628

0.4942135464

0.4493842593

0.4204666349

0.3859090909

0.4552979354

0.4481944444

0.701754386

0.7400793651

0.7553470806

0.8451430976

0.7767211525

0.8379490741

0.7890222299

0.8815327381

0.7449995094

0.9227517361

0.7684290544

0.8605062724

0.7806639138

0.8393105159

0.6632609282

0.7135988562

0.5216649674

0.5170354406

0.4485560877

0.4154569892



1998_99

		36029		36029		36029

		36059		36059		36059

		36090		36090		36090

		36120		36120		36120

		36151		36151		36151

		36182		36182		36182

		36210		36210		36210

		36241		36241		36241

		36271		36271		36271

		36302		36302		36302

		36332		36332		36332

		36363		36363		36363

		36394		36394		36394

		36424		36424		36424

		36455		36455		36455

		36485		36485		36485

		36516		36516		36516

		36547		36547		36547

		36576		36576		36576

		36607		36607		36607

		36637		36637		36637

		36668		36668		36668

		36698		36698		36698

		36729		36729		36729

		36760		36760		36760

		36790		36790		36790

		36821		36821		36821

		36851		36851		36851

		36882		36882		36882

		36913		36913		36913

		36941		36941		36941

		36972		36972		36972

		37002		37002		37002

		37033		37033		37033

		37063		37063		37063

		37094		37094		37094

		37125		37125		37125

		37155		37155		37155

		37186		37186		37186

		37216		37216		37216

		37247		37247		37247

		37278		37278		37278

		37306		37306		37306

		37337		37337		37337

		37367		37367		37367

		37398		37398		37398

		37428		37428		37428

		37459		37459		37459

		37490		37490		37490

		37520		37520		37520

		37551		37551		37551

		37581		37581		37581

		37612		37612		37612

		37643		37643		37643

		37671		37671		37671

		37702		37702		37702

		37732		37732		37732

		37763		37763		37763

		37793		37793		37793

		37824		37824		37824

		37855		37855		37855

		37885		37885		37885

		37916		37916		37916

		37946		37946		37946

		37977		37977		37977

		38008		38008		38008

		38037		38037		38037

		38068		38068		38068

		38098		38098		38098

		38129		38129		38129

		38159		38159		38159

		38190		38190		38190

		38221		38221		38221

		38251		38251		38251

		38282		38282		38282

		38312		38312		38312

		38343		38343		38343

		38374		38374		38374

		38402		38402		38402

		38433		38433		38433

		38463		38463		38463

		38494		38494		38494

		38524		38524		38524

		38555		38555		38555



CHP

Total

1527.9

0

1595.88

0

1933.665

0

1951.473

0

1723.85

0

1851.368

0

1011

1865.332

0.541994669

2027.4258333333

1920.0625

1.0559165826

1660.1938235294

1619.7820588235

1.0249488902

1548.7898928571

1667.9184642857

0.9285765018

1486.0054285714

1509.6625714286

0.9843295162

1305.6334137931

1506.0644482759

0.8669173589

1202.3106428571

1431.5999285714

0.8398370375

1146.7106896552

1508.365862069

0.7602337858

1822.08215625

1819.07903125

1.0016509041

1979.743125

1909.993125

1.0365184561

1563.3396875

1823.2553125

0.8574441971

1639.7881785714

1984.1096071429

0.8264604801

1183.874

1293.074

0.9155500768

216.411

1999.5492352941

0.1082298931

818.8232142857

1662.8946428571

0.4924083542

1406.3887481021

1842.5266791366

0.7632935599

1424.846874185

1584.446874185

0.8992708417

1336.3519607779

1643.8155971416

0.8129573433

1124.7577583199

1602.2610916532

0.701981571

1075.7605807181

1695.8896129761

0.6343340819

1426.8565129004

2041.4831795671

0.6989313099

1725.05553456

2081.95553456

0.828574629

1921.599620993

1977.787120993

0.9715907241

2052.1511377175

2327.5344710509

0.8816845307

1757.8336405432

2130.8336405432

0.8249511398

1900.04715625

2271.95028125

0.8363066621

1514.2230936295

1977.7748177675

0.765619564

1515.8049431412

2036.6049431412

0.7442803025

1394.70375

1782.64125

0.7823804986

937.3914333333

1875.3481

0.4998492991

949.0422666667

1789.5556

0.5303228727

804.9009677419

1904.2558064516

0.4226853162

1466.862

2195.762

0.668042347

2071.5206896552

2295.175862069

0.9025542329

2075.2254848485

2168.8830606061

0.9568176001

1631.8803

2332.9969666667

0.6994781062

1548.43

2167.23

0.7144742367

1998.4196969697

2187.5196969697

0.9135550641

1530.1607142857

2091.4821428571

0.7316154812

1310.2356666667

2129.669

0.6152297219

709.7645803698

1470.5099573258

0.4826656065

1022.1212453402

2497.0614480429

0.4093296327

700.1109663327

1918.9922163327

0.3648326243

442.7275862069

1979.2448275862

0.2236851046

1247.73

2338.23

0.5336215856

1903.4516129032

2296.064516129

0.8290061536

1599.24

2202.24

0.7261878814

1759.8257142857

2463.3042857143

0.7144166981

1448.0634482759

2228.0082758621

0.6499362969

1822.97

2342.97

0.7780594715

1496.7

2034.6677419355

0.7355992181

1298.8128125

2159.9346875

0.6013204103

910.5642857143

2065.6714285714

0.4408079006

713.096875

1991.3625

0.3580949601

597.81

2022.11

0.2956367359

494

1951.8

0.2530997028

1517.295

2363.905

0.6418595502

1768.3935483871

2352.9096774193

0.7515773195

1827.344

2300.644

0.7942749943

1842.2776875

2377.8026875

0.774781565

1684.3821428571

2417.5642857143

0.69672693

1839.5

2546.4

0.7223923971

1572.4965517241

2077.6344827586

0.7568687201

1369.30875

2185.286875

0.6266036582

1078.3965517241

1973.0172413793

0.5465722899

1003.0256666667

2029.539

0.4942135464

861.3490909091

2048.5551515152

0.4204666349

968.1

2126.3

0.4552979354

1651.8571428571

2353.8964285714

0.701754386

1825.5090909091

2416.7818181818

0.7553470806

1870.3023333333

2407.9456666667

0.7767211525

1967.5810714286

2493.6953571429

0.7890222299

1860.2675

2497.005

0.7449995094

1920.65

2499.45

0.7684290544

1812.9107142857

2322.2678571429

0.7806639138

1592.7526470588

2401.3967647059

0.6632609282

1116.7965517241

2140.8310344828

0.5216649674

927.3

2067.3

0.4485560877



1999

		Jan		Jan		Jan		Jan		Jan		Jan		Jan

		Feb		Feb		Feb		Feb		Feb		Feb		Feb

		Mar		Mar		Mar		Mar		Mar		Mar		Mar

		Apr		Apr		Apr		Apr		Apr		Apr		Apr

		May		May		May		May		May		May		May

		Jun		Jun		Jun		Jun		Jun		Jun		Jun

		Jul		Jul		Jul		Jul		Jul		Jul		Jul

		Aug		Aug		Aug		Aug		Aug		Aug		Aug

		Sep		Sep		Sep		Sep		Sep		Sep		Sep

		Oct		Oct		Oct		Oct		Oct		Oct		Oct

		Nov		Nov		Nov		Nov		Nov		Nov		Nov

		Dec		Dec		Dec		Dec		Dec		Dec		Dec



1999

2000

2001

2002

2003

2004

2005

0

0.8264604801

0.8816845307

0.6994781062

0.7144166981

0.774781565

0.7890222299

0.541994669

0.9155500768

0.8249511398

0.7144742367

0.6499362969

0.69672693

0.7449995094

1.0559165826

0.1082298931

0.8363066621

0.9135550641

0.7780594715

0.7223923971

0.7684290544

1.0249488902

0.4924083542

0.765619564

0.7316154812

0.7355992181

0.7568687201

0.7806639138

0.9285765018

0.7632935599

0.7442803025

0.6152297219

0.6013204103

0.6266036582

0.6632609282

0.9843295162

0.8992708417

0.7823804986

0.4826656065

0.4408079006

0.5465722899

0.5216649674

0.8669173589

0.8129573433

0.4998492991

0.4093296327

0.3580949601

0.4942135464

0.4485560877

0.8398370375

0.701981571

0.5303228727

0.3648326243

0.2956367359

0.4204666349

0.7602337858

0.6343340819

0.4226853162

0.2236851046

0.2530997028

0.4552979354

1.0016509041

0.6989313099

0.668042347

0.5336215856

0.6418595502

0.701754386

1.0365184561

0.828574629

0.9025542329

0.8290061536

0.7515773195

0.7553470806

0.8574441971

0.9715907241

0.9568176001

0.7261878814

0.7942749943

0.7767211525



2000_01

		



1999

2000

2001

2002

2003

2004

2005

Load Factor



2001_02

		



average

min

max

Load Factor



2002_03

		

				ELECTRICITY

				METER EVALUATION

														SITE METERS				CHP LOCAL METERS

						TOTAL CONSUMED								CUM 1		CUM 2		CHP 1		CHP 2		CHP 3

				DATE				UNITS						IMPORT		EXPORT		OUTPUT		OUTPUT		OUTPUT

				READ						Date of Read				kWhr		kWhr		kWhr		kWhr		kWhr

						AUG '98

						SEPT

						OCT

						NOV

						DEC

						JAN '99										0		0		0		0

						FEB				3/1/99				6,726,100		116300		346,991		320,483		343,526

						MARCH				3/31/99				6,915,400		409500		938,184		1,026,448		1,008,393

						APRIL				5/4/99				7,118,000		657,900		1,588,916		1,463,133		1,802,529				650,732		436,685		794,136

						MAY				6/1/99				7,337,700		770,000		2,150,470		1,969,773		2,133,242

						JUNE				7/6/99				7,585,400		990,100		2,783,083		2,396,737		2,807,338						606.5069444444

						JULY '99				8/4/99				7,835,100		1,052,300		3,049,360		2,954,935		3,204,262

										SITE EXPORT		SITE IMPORT		CHP TOTAL				CHP (kwh)				TOTAL SITE USE								SITE IMPORT										SITE EXPORT				diff between inv and Main meter

														OUTPUT				AVE LOAD												INVOICED										INVOICED

										kWhr		kWhr		kWhr				30 Days				kWhr																		kWhr

						AUG '98				0		0		0				0				1,527,900						AUG '98

						SEPT				0		0		0				0				1,595,880						SEPT

						OCT				0		0		0				0				1,933,665						OCT

						NOV				0		0		0				0				1,951,473						NOV

						DEC				0		0		0				0				1,723,850						DEC						diff in inv to main mater

						JAN '99				0		0		0				0				1,851,368						JAN '99								cumulative												cumulative

						FEB				117,505		971,837		1,011,000				468				1,865,332						FEB		971,837				0		0				107,048				-10,457				-10,457

						MARCH				293,200		189,300		1,962,025				908				1,858,125				197662		MARCH		197,662				8,362		8,362				303,657				10,457				0

						APRIL				248,400		202,600		1,881,553				871				1,835,753						APRIL		159,295				(43,305)		(34,943)				242,620				-5,780				-5,780

						MAY				112,100		219,700		1,398,907				648				1,506,507						MAY		259,151				39,451		(3,854)				114,981				2,881				-2,899

						JUNE				220,100		247,700		1,733,673				803				1,761,273						JUNE		198,609				(49,091)		(9,640)				203,250				-16,850				-19,749

						JULY '99				62,200		249,700		1,221,399				565				1,408,899						JULY '99		264,390				14,690		(34,401)				81,318				19,118				-631

																		CHECK!

																		column				20,820,025																		1,052,874

																		CHP 1		CHP 2		CHP 3

																		OUTPUT		OUTPUT		OUTPUT

																ADVANCE		kWh		kWh		kWh

																AUG '98		0		0		0

																SEPT		0		0		0

																OCT		0		0		0

																NOV		0		0		0

																DEC		0		0		0

																JAN '99		0		0		0

																FEB

																MARCH		591,193		705,965		664,867

																APRIL		650,732		436,685		794,136

																MAY		561,554		506,640		330,713

																JUNE		632,613		426,964		674,096

																JULY '99		266,277		558,198		396,924
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2003_04

		

				ELECTRICITY

				METER EVALUATION

														SITE METERS

						TOTAL CONSUMED								CUM 1		CUM 2		CHP 1		CHP 2		CHP 3						CHP 1		CHP 2		CHP 3

				DATE				UNITS						IMPORT		EXPORT		OUTPUT		OUTPUT		OUTPUT						OUTPUT		OUTPUT		OUTPUT

				READ						Date of Read				kWhr		kWhr		kWhr		kWhr		kWhr						kWhr		kWhr		kWhr

										8/4/99				7,835,100		1,052,300		3,049,360		2,954,935		3,204,262				8/4/99		3,048,868		2,956,714		3,205,430		JULY

						AUG '99				9/1/99				8,107,000		1,117,100		3,368,933		3,388,476		3,537,106		AUG '99		9/1/99		3,368,000		3,404,026		3,553,054		AUG '99

						SEPT				9/30/99				8,484,900		1,145,400		3,534,030		3,783,734		4,085,238				9/30/99		3,533,660		3,783,724		4,085,876		SEPT

						OCT				11/1/99				8,665,000		1,328,600		4,315,646		4,358,938		4,609,277				11/1/99		4,316,162		4,360,358		4,610,812		OCT

						NOV				12/3/99				8,819,000		1,557,000		5,055,603		4,946,219		5,393,765				12/3/99		5,056,344		4,947,660		5,395,322		NOV

						DEC				1/4/00				9,211,200		1,680,900		5,614,909		5,392,173		6,002,275		Readings taken		1/4/00		5,595,868		5,389,402		6,003,278		DEC

						JAN '00				2/1/00				9,599,300		1,758,000		6,200,086		5,805,308		6,485,062		1/5/00		2/1/00		6,206,130		5,812,414		6,492,436		JAN '00

						FEB				3/1/00				9,829,300		1,878,800		6,779,482		6,409,786		7,150,051		meter stopped		3/1/00		6,778,792		6,410,598		7,115,299		FEB

						MARCH				4/4/00				11,785,000		1,878,800		6,779,482		6,528,786		7,268,405		No 3 meter stopped		4/4/00		6,778,792		6,528,752		7,116,302		MARCH

						APRIL				5/2/00				12,585,700		1,891,700		6,779,482		6,879,785		7,681,641		No 3 meter stopped		5/2/00		6,778,792		6,880,930		7,116,302		APRIL

						MAY				5/31/00		No 1 meter slow		13,022,500		1,920,500		6,809,002		7,498,111		8,339,609		No 3 meter stopped		5/31/00		6,820,554		7,505,670		6,963,624		MAY

						JUNE				6/30/00		by one phase		13,251,700		1,990,100		7,186,447		7,716,595		9,042,712		No 3 meter stopped		6/30/00		7,189,204		7,718,702		6,963,624		JUNE

						JULY '00				8/2/00		multy by 1.3333		13,618,200		2,029,300		7,537,511		7,952,930		9,760,860		No 3 meter stopped		8/2/00		7,537,604		7,952,926		6,963,624		JULY '00

																												INVOICED DATA				INVOICED DATA

										SITE EXPORT		SITE IMPORT		CHP TOTAL				SITE EXPORT		SITE IMPORT				TOTAL SITE USE		TOTAL SITE USE		SITE EXPORT		SITE IMPORT		SITE EXPORT		SITE IMPORT		Month

														OUTPUT		Date of Read		Half Hour data  X-check						Monthly		12 Monthly						COST before VAT

										kWhr		kWhr		kWhr				kWhr		kWhr				kWhr				kWhr		kWhr		£		£

						AUG '99				64,800		271,900		1,085,958		9/1/99		0		508,106		AUG '99		1,293,058		20,585,183		67,131		302,697		£2,102.03		£13,312.26		AUG '99

						SEPT				28,300		377,900		1,108,487		9/30/99		0		551,482		SEPT		1,458,087		20,447,390		26,036		394,483		£728.24		£16,428.92		SEPT

						OCT				183,200		180,100		1,880,859		11/1/99		967		576,385		OCT		1,877,759		20,391,484		172,614		168,404		£5,855.21		£10,332.72		OCT

						NOV				228,400		154,000		2,111,726		12/3/99		0		570,854		NOV		2,037,326		20,477,337		223,359		136,886		£5,241.37		£13,080.69		NOV

						DEC				123,900		392,200		1,613,770		1/4/00		0		452,845		DEC		1,882,070		20,635,557		136,816		337,592		£2,804.87		£20,961.31		DEC

						JAN '00				77,100		388,100		1,481,099		2/1/00		0		376,884		JAN '00		1,792,099		20,576,288		72,901		460,200		£1,509.14		£23,496.64		JAN '00

						FEB				120,800		230,000		1,183,874		3/1/00		0		0		FEB		1,293,074		20,004,030		123,135		229,344		£3,493.22		£16,736.01		FEB

						MARCH				0		1,955,700		237,354		4/4/00		0		0		MARCH		2,193,054		20,338,959		1,147		1,771,649		£12.26		£56,916.67		MARCH

						APRIL				12,900		800,700		764,235		5/2/00		0		0		APRIL		1,552,035		20,055,241		10,115		979,297		£40.16		£31,820.49		APRIL

						MAY				28,800		436,800		1,315,654		5/31/00		0		0		MAY		1,723,654		20,272,388		31,317		436,800		$349.25		£15,719.19		MAY

						JUNE				69,600		229,200		1,424,847		6/30/00		0		0		JUNE		1,584,447		20,095,562		70,671		229,200		$1,100.63		£9,752.62		JUNE

						JULY '00				39,200		366,500		1,422,568		8/2/00		0		0		JULY '00		1,749,868		20,436,531		36,407		366,500		$707.15		£11,552.91		JULY '00				Import cost		4.13		p/unit

																																								Export cost		2.46		p/unit

										977,000		5,783,100		15,630,431						data missing				20,436,531				971,649		5,813,052		£23,944		£240,110

																																		4.13		pence/unit

						TOTAL CONSUMED																														DIFFERENCES								DIFFERENCES CUMULATIVE

				DATE				UNITS								CHP 1		CHP 2		CHP 3						CHP 1		CHP 2		CHP 3						CHP 1		CHP 2		CHP 3				CHP 1		CHP 2		CHP 3

				READ						Date of Read						OUTPUT		OUTPUT		OUTPUT						OUTPUT		OUTPUT		OUTPUT						OUTPUT		OUTPUT		OUTPUT				OUTPUT		OUTPUT		OUTPUT

										8/4/99						kWhr		kWhr		kWhr						kWhr		kWhr		kWhr						kWhr		kWhr		kWhr				kWhr		kWhr		kWhr

						AUG '99				9/1/99				AUG '99		319,573		433,541		332,844				AUG '99		319,132		447,312		347,624						0.14%		-3.18%		-4.44%				0.14%		-3.18%		-4.44%

						SEPT				9/30/99				SEPT		165,097		395,258		548,132				SEPT		165,660		379,698		532,822						-0.34%		3.94%		2.79%				0.03%		-0.22%		-0.06%

						OCT				11/1/99				OCT		781,616		575,204		524,039				OCT		782,502		576,634		524,936						-0.11%		-0.25%		-0.17%				-0.08%		0.03%		-0.03%

						NOV				12/3/99				NOV		739,957		587,281		784,488				NOV		740,182		587,302		784,510						-0.03%		-0.00%		-0.00%				-0.06%		0.02%		-0.02%

						DEC				1/4/00				DEC		559,306		445,954		608,510				DEC		539,524		441,742		607,956						3.54%		0.94%		0.09%				0.72%		0.96%		0.07%

						JAN '99				2/1/00				JAN '00		585,177		413,135		482,787				JAN '00		610,262		423,012		489,158						-4.29%		-2.39%		-1.32%				-0.21%		-0.19%		-0.19%

						FEB				3/1/00				FEB		579,396		604,478		664,989				FEB		572,662		598,184		622,863						1.16%		1.04%		6.33%				0.01%		0.03%		0.92%

						MARCH								MARCH		0		119,000		118,354				MARCH		0		118,154		1,003						0.00%		0.71%		99.15%				0.01%		0.05%		3.92%

						APRIL								APRIL		0		350,999		413,236				APRIL		0		352,178		0						0.00%		-0.34%		100.00%				0.01%		0.02%		14.49%

						MAY								MAY		39,360		618,326		657,968				MAY		41,762		624,740		(152,678)						-6.10%		-1.04%		123.20%				-0.06%		-0.13%		36.64%

						JUNE								JUNE		503,260		218,484		703,103				JUNE		368,650		213,032		0						26.75%		2.50%		100.00%				3.20%		-0.01%		55.35%

						JULY '00								JULY '00		468,085		236,335		718,148				JULY '00		348,400		234,224		0						25.57%		0.89%		100.00%				5.62%		0.04%		74.46%

						CHP 1		CHP 2		CHP 3						CHP 1		CHP 2		CHP 3						CHP 1		CHP 2		CHP 3						CHP 1		CHP 2		CHP 3

						OUTPUT		OUTPUT		OUTPUT						OUTPUT		OUTPUT		OUTPUT						OUTPUT		OUTPUT		OUTPUT						OUTPUT		OUTPUT		OUTPUT

						kWh/Hours		kWh/Hours		kWh/Hours						kWh/Hours		kWh/Hours		kWh/Hours						kWh/Hours		kWh/Hours		kWh/Hours						kWh/Hours		kWh/Hours		kWh/Hours

				AUG '99		1000		998		1046				AUG '99		1005		999		1043						1005		999		1043						1000		998		1046

				SEPT		1011		987		1047				SEPT		1006.7		988		1048						1006		830		1250						1004		993		1047

				OCT		1019		998		1015				OCT		1019.1		999		1018						1014		1004		1144						1013		995		1035

				NOV		1003		998		1046				NOV		1004.0		1000		1046						1010		1009		1256						1009		996		1039

				DEC		997		998		1040				DEC		1032		1004		1040						1015		952		1122						1007		996		1039

				JAN '99		923		993		1034				JAN '99		895		988		1036						990		949		1066						989		996		1038

				FEB		922		1004		947				FEB		923		1006		1003						979		1009		1113						978		997		1022

				MARCH		0		1000		9				MARCH		0		1000		1,003						979		888		966						978		997		993

				APRIL		0		945		0				APRIL		0		946		1,003						979		947		1035						978		992		898

				MAY		632		988		-226				MAY		875		1667		1597						978		1006		1084						972		992		747

				JUNE		641		936		0				JUNE		854		349		1072						961		926		1083						930		989		658

				JULY '00		608		964		0				JULY '00		811		1019		1024						944		930		1076						893		988		585

						X-CHECK of INVOICED IMPORT TO MAIN MATER																X-CHECK of EXPORT INVOICE TO MAIN METER

				site main meter				invoice												MAIN METER		INVOICE		difference		Cumulative diff

						cumulative		import data		cumulative				-34401						kWhr		kWhr		kWhr		-631

				271,900		271,900		302,697		302,697				(3,604)		AUG '99				64,800		67,131		2,331		1,700

				377,900		649,800		394,483		697,180				12,979		SEPT				28,300		26,036		-2,264		-564

				180,100		829,900		168,404		865,584				1,283		OCT				183,200		172,614		-10,586		-11,150

				154,000		983,900		136,886		1,002,470				(15,831)		NOV				228,400		223,359		-5,041		-16,191

				392,200		1,376,100		337,592		1,340,062				(70,439)		DEC				123,900		136,816		12,916		-3,275

				388,100		1,764,200		460,200		1,800,262				1,661		JAN '00				77,100		72,901		-4,199		-7,474

				230,000		1,994,200		229,344		2,029,606				1,005		FEB				120,800		123,135		2,335		-5,139

				1,955,700		3,949,900		1,771,649		3,801,255				(148,645)		MARCH				0		1,147		1,147		-3,992

				800,700		4,750,600		979,297		4,780,552				29,952		APRIL				12,900		10,115		-2,785		-6,777

				436,800		5,187,400		436,800		5,217,352				29,952		MAY				28,800		31,317		2,517		-4,260

				229,200		5,416,600		229,200		5,446,552				29,952		JUNE				69,600		70,671		1,071		-3,189

				366,500		5,783,100		366,500		5,813,052				29,952		JULY '00				39,200		36,407		-2,793		-5,982



&A

Page &P



2004_05

		

																								*** new meter no good

				ELECTRICITY																				see sheet MISC

				METER EVALUATION

														SITE METERS

						TOTAL CONSUMED								CUM 1		CUM 2		CHP 1		CHP 2		CHP 3						CHP 1		CHP 2		CHP 3						CHP 1		CHP 2		CHP 3

				DATE				UNITS						IMPORT		EXPORT		OUTPUT		OUTPUT		OUTPUT						OUTPUT		OUTPUT		OUTPUT						OUTPUT		OUTPUT		OUTPUT

				READ						Date of Read				kWhr		kWhr		kWhr		kWhr		kWhr						kWhr		kWhr		kWhr						kWhr		kWhr		kWhr

										8/2/00		CHP 1 electy		13,618,200		2,029,300		7,537,511		7,952,930		10,148,018		No 3 meter stopped		8/2/00		7,537,604		7,952,926		6,963,624		JULY

						AUG '2000				9/1/00		meter slow		14,085,200		2,034,200		7,787,550		8,041,025		10,815,013		No 3 meter stopped		9/1/00		7,778,084		8,041,472		6,963,624		AUG '2000

						SEPT				10/2/00		multy by 1.333		14,729,100		2,037,300		7,987,324		8,153,086		11,548,206		new meter 267651		10/2/00		7,986,382		8,152,766		7,232,038		SEPT

						OCT				11/1/00				15,339,300		2,052,700		8,336,968		8,368,553		966,821				11/1/00		8,336,538		8,369,032		7,930,866		OCT

						NOV				12/1/00				15,744,000		2,100,500		8,733,288		8,848,455		1,683,548				12/1/00		8,732,694		8,848,704		8,647,488		NOV

						DEC				1/2/01				15,991,800		2,290,300				9,541,875		2,471,946		New meter See ***		1/2/01				9,547,402		9,436,888		DEC

						JAN '01				2/1/01				16,338,600		2,370,600		324,377		168,449		3,216,322				2/1/01		16,158,150		10,737,316		10,744,976		JAN '01

						FEB				3/1/01				16,760,500		2,419,500		679,458		736,688		3,781,002				3/1/01								FEB				757,300		12,948		4,247,916

						MARCH				4/2/01				17,217,400		2,492,500		1,166,915		1,415,803		4,575,769				4/2/01								MARCH				1,378,164		694,874		4,809,415

		15119197				APRIL				5/1/01				17,666,300		2,493,300		1,410,593		1,914,138		5,297,505		engine isolated		5/1/01								APRIL				1,861,979		1,370,563		5,599,614

		609400				MAY				5/31/01				18,172,300		2,495,300		1,768,972		2,316,360		6,003,812				5/31/01		17,247,888		12,316,848		12,968,020		MAY				2,459,627		2,266,526		7,019,193

		14509797				JUNE				7/2/01				18,595,400		2,504,600		2,373,993		2,697,641		6,505,194				7/2/01		17,854,988		12,699,380		13,474,014		JUNE				3,522,331				7,831,157

		6780600				JULY '01				8/1/01				19,504,400		2,505,900		2,839,119		2,824,169		6,820,693												JULY '01

																												INVOICED DATA				INVOICED DATA

		21290397								SITE EXPORT		SITE IMPORT		CHP TOTAL				SITE EXPORT		SITE IMPORT				TOTAL SITE USE		TOTAL SITE USE		SITE EXPORT		SITE IMPORT		SITE EXPORT		SITE IMPORT		Month

														OUTPUT		Date of Read		Half Hour data  X-check						Monthly		12 Monthly						COST before VAT

										kWhr		kWhr		kWhr				kWhr		kWhr				kWhr				kWhr		kWhr		£		£

						AUG '2000				4,900		467,000		1,088,475		9/1/00		0		508,106		AUG '2000		1,550,575		20,694,048		4,900		467,000		£184.31		£14,856.21		AUG '2000

						SEPT				3,100		643,900		1,111,619		10/2/00		0		551,482		SEPT		1,752,419		20,988,381		3,100		643,900		£248.65		£19,744.04		SEPT

						OCT				15,400		610,200		1,380,829		11/1/00		967		576,385		OCT		1,975,629		21,086,250		15,400		610,200		£527.43		£18,875.62		OCT

						NOV				47,800		404,700		1,725,056		12/1/00		0		570,854		NOV		2,081,956		21,130,880		47,800		404,700		£1,405.96		£21,085.80		NOV

						DEC				189,800		247,800		1,983,587		1/2/01		0		452,845		DEC		2,041,587		21,290,397		189,800		247,800		£4,374.99		£14,850.35		DEC

						JAN '01				80,300		346,800		1,985,953		2/1/01		0		376,884		JAN '01		2,252,453		21,750,750		80,300		376,477		£2,218.39		£23,264.98		JAN '01

						FEB				48,900		421,900		1,757,834		3/1/01		0		0		FEB		2,130,834		22,588,510		48,900		427,905		£1,087.70		£26,627.90		FEB

						MARCH				73,000		456,900		1,961,339		4/2/01		0		0		MARCH		2,345,239		22,740,695		73,000		468,614		£1,793.02		£15,890.79		MARCH

						APRIL				800		448,900		1,463,749		5/1/01		0		0		APRIL		1,911,849		23,100,509		967		374,249		-£57.83		£20,264.10		APRIL

						MAY				2,000		506,000		1,466,908		5/31/01		0		0		MAY		1,970,908		23,347,763		2,116		528,330		-£46.94		£23,194.05		MAY

						JUNE				9,300		423,100		1,487,684		7/2/01		0		0		JUNE		1,901,484		23,664,800		9584		315,153		£52.40		£17,546.10		JUNE

						JULY '01				1,300		909,000		907,153		8/1/01		0		0		JULY '01		1,814,853		23,729,785		1390		928,605		-£58.11		£36,382.61		JULY '01

																												477,257		5,792,933		£11,729.97		£252,582.54

												5,886,200		18,320,185						data missing				23,729,785

						TOTAL CONSUMED																														DIFFERENCES								DIFFERENCES CUMULATIVE

				DATE				UNITS								CHP 1		CHP 2		CHP 3						CHP 1		CHP 2		CHP 3						CHP 1		CHP 2		CHP 3				CHP 1		CHP 2		CHP 3

				READ						Date of Read						OUTPUT		OUTPUT		OUTPUT						OUTPUT		OUTPUT		OUTPUT						OUTPUT		OUTPUT		OUTPUT				OUTPUT		OUTPUT		OUTPUT

										8/4/99						kWhr		kWhr		kWhr						kWhr		kWhr		kWhr						kWhr		kWhr		kWhr				kWhr		kWhr		kWhr

						AUG '99				9/1/99				AUG '2000		333,385		88,095		666,995				AUG '2000		240,480		88,546		0						27.87%		-0.51%		100.00%				27.87%		-0.51%		100.00%

						SEPT				9/30/99				SEPT		266,365		112,061		733,193				SEPT		208,298		111,294		268,414						21.80%		0.68%		63.39%				-25.17%		-0.16%		-80.83%

						OCT				11/1/99				OCT		466,192		215,467		699,170				OCT		350,156		216,266		698,828						24.89%		-0.37%		0.05%				25.05%		-0.12%		53.93%

						NOV				12/3/99				NOV		528,427		479,902		716,727				NOV		396,156		479,672		716,622						25.03%		0.05%		0.01%				25.04%		-0.03%		40.21%

						DEC				1/4/00				DEC		0		693,420		788,398				DEC		0		698,698		789,400						0.00%		-0.76%		-0.13%				0.00%		-0.79%		40.08%

						JAN '99				2/1/00				JAN '01		324,377		626,574		744,376				JAN '01		0		1,189,914		1,308,088						0.00%		-89.91%		-75.73%				0.00%		-20.43%		15.01%

						FEB				3/1/00				FEB		355,081		568,239		564,680				FEB		0		0		0						0.00%		0.00%		0.00%				0.00%		0.00%		0.00%

						MARCH								MARCH		487,457		679,115		794,767				MARCH		0		0		0						0.00%		0.00%		0.00%				0.00%		0.00%		0.00%

						APRIL								APRIL		243,678		498,335		721,736				APRIL		0		0		0						0.00%		0.00%		0.00%				0.00%		0.00%		0.00%

						MAY								MAY		358,379		402,222		706,307				MAY		0		0		0						0.00%		0.00%		0.00%				0.00%		0.00%		0.00%

						JUNE								JUNE		605,021		381,281		501,382				JUNE		607,100		382,532		505,994						-0.34%		-0.33%		-0.92%				0.00%		0.00%		0.00%

						JULY '00								JULY '01		465,126		126,528		315,499				JULY '01		(17,854,988)		(12,699,380)		(13,474,014)						3938.74%		10136.81%		4370.70%				0.00%		0.00%		0.00%

						CHP 1		CHP 2		CHP 3						CHP 1		CHP 2		CHP 3				CHP 1		CHP 2		CHP 3				CHP 1		CHP 2		CHP 3						CHP 1		CHP 2		CHP 3

						OUTPUT		OUTPUT		OUTPUT						OUTPUT		OUTPUT		OUTPUT				OUTPUT		OUTPUT		OUTPUT				OUTPUT		OUTPUT		OUTPUT						OUTPUT		OUTPUT		OUTPUT

						kWh/Hours		kWh/Hours		kWh/Hours						kWh/Hours		kWh/Hours		kWh/Hours				kWh/Hours		kWh/Hours		kWh/Hours				kWh/Hours		kWh/Hours		kWh/Hours						kWh/Hours		kWh/Hours		kWh/Hours

				AUG '99		798		885		0				AUG '99		831.4		899		1003				0		0		0				831		899		1003						798		885		0

				SEPT		780		883		367				SEPT		746.1		889		1003				0		0		0				791		302		1332						592		884		192

				OCT		901		974		1046				OCT		903.5		979		1047				0		0		0				837		527		1178						626		929		469

				NOV		889		987		1045				NOV		889.6		989		1046				0		0		0				854		888		1149						639		959		612

				DEC		0		1004		1047				DEC		0		1004		1047				0		0		0				0		1064		1150						0		978		706

				JAN '99		0		1916		1837				JAN '99		531		`		1045				0		0		0				0		1014		1119						0		1237		897

				FEB		0		0		0				FEB		574		1002		1044				1004		1202		1038				0		992		1068						0		0		0

				MARCH		0		0		0				MARCH		1010		1009		1,046				1003		1004		1040				0		1027		1110						0		0		0

				APRIL		0		0		0				APRIL		1010		1003		1,047				2478		1804		2060				0		979		1090						0		0		0

				MAY		0		0		0				MAY		1010		810		1025				2994		0		1192				0		961		1083						0		0		0

				JUNE		934		960		1033				JUNE		935		937		736				-5445		0		-16137				0		959		1050						0		0		0

				JULY '00		-36545		-98966		-45181				JULY '00		996		319		650				0		0		0				0		911		1025						0		0		0

						X-CHECK of INVOICED IMPORT TO MAIN MATER																X-CHECK of EXPORT INVOICE TO MAIN METER

				site main meter				invoice												MAIN METER		INVOICE		difference		Cumulative diff

						cumulative		import data		cumulative				-34401						kWhr		kWhr		kWhr		-631

				467,000		467,000		467,000		467,000				(34,401)		AUG '2000				4,900		4,900		0		-631

				643,900		1,110,900		643,900		1,110,900				(34,401)		SEPT				3,100		3,100		0		-631

				610,200		1,721,100		610,200		1,721,100				(34,401)		OCT				15,400		15,400		0		-631

				404,700		2,125,800		404,700		2,125,800				(34,401)		NOV				47,800		47,800		0		-631

				247,800		2,373,600		247,800		2,373,600				(34,401)		DEC				189,800		189,800		0		-631

				346,800		2,720,400		376,477		2,750,077				(4,724)		JAN '01				80,300		80,300		0		-631

				421,900		3,142,300		427,905		3,177,982				1,281		FEB				48,900		48,900		0		-631

				456,900		3,599,200		468,614		3,646,596				47,396		MARCH				73,000		73,000		0		-631

				448,900		4,048,100		374,249		4,020,845				(27,255)		APRIL				800		967		167		-464

				506,000		4,554,100		528,330		4,549,175				(4,925)		MAY				2,000		2,116		116		-348

				423,100		4,977,200		315,153		4,864,328				(112,872)		JUNE				9,300		9,584		284		-64

				909,000		5,886,200		928,605		5,792,933				(93,267)		JULY '01				1,300		1,390		90		26
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				ELECTRICITY

				METER EVALUATION

												SITE METERS

																Schlumberger Meters						ABB Meters

						TOTAL CONSUMED						CUM 1		CUM 2		CHP 1		CHP 2		CHP 3		CHP 1		CHP 2		CHP 3				CHP 1		CHP 2		CHP 3						CHP 1		CHP 2		CHP 3

				DATE				UNITS				IMPORT		EXPORT		OUTPUT		OUTPUT		OUTPUT		OUTPUT		OUTPUT		OUTPUT				OUTPUT		OUTPUT		OUTPUT						OUTPUT		OUTPUT		OUTPUT

				READ						Date of Read		kWhr		kWhr		kWhr		SP112055		kWhr		37204.0		154.8		kWhr				kWhr		kWhr		kWhr						kWhr		kWhr		kWhr

										8/1/01		19,504,400		2,505,900		2,839,119		2,824,169		6,820,693								8/1/01		18,341,350		12,824,156		13,784,018		JULY				3,522,331				7,831,157

						AUG '2001				8/31/01		20,317,800		2,505,900		3,114,081		2,983,169		7,305,159								8/31/01		Fault		12,983,156		14,268,484		AUG '2001				3,795,199

						SEPT				10/1/01		21,453,900		2,506,000		3,787,259		3,043,926		7,402,955		41,570		60,730		97,450		10/1/01		19,266,968		13,045,610		14,368,084		SEPT				4,462,975		2,990,540		8,409,729

						OCT				11/1/01		22,182,900		2,506,100		4,081,688		3,564,848		8,054,466		334,900		580,970		746,380		11/1/01		19,563,284		13,568,310		15,021,204		OCT				4,755,088		3,508,991		9,057,142

						NOV				11/30/01		22,505,300		2,612,300		4,715,135		4,265,136		8,728,929		966,130		1,280,210		1,418,380		11/30/01		20,194,498		14,266,370		15,693,576		NOV				5,383,496		4,205,860		9,727,562

						DEC				1/2/02		22,787,500		2,794,800		5,350,567		5,053,769		9,511,791		1,599,330		2,076,000		2,198,501		1/2/02		20,832,762		15,057,510		15,693,576		DEC				6,013,866		4,990,559		505,840

						JAN '02				2/1/02		23,502,200		2,831,000		5,994,870				150,618		2,241,190		2,377,060		2,834,820		2/1/02		21,476,534		15,363,778		17,117,634		JAN '02				6,652,933				1,140,781

						FEB				3/1/02		24,155,400		2,865,400		6,658,223		5,562,167		843,040		2,901,970		2,575,060		3,524,470		3/1/02		22,137,670		15,563,484		17,807,898		FEB				7,310,787		5,496,371		1,828,868

						MARCH				4/3/02		24,472,100		2,980,800		7,213,239		6,321,956		1,662,638		3,454,800		3,333,370		4,340,680		4/3/02		22,692,718		16,323,310		18,627,404		MARCH				7,861,178		6,252,264		2,643,334

						APRIL				5/1/02		24,996,000		2,980,800				6,966,888		2,122,299		3,781,630		3,976,970		4,798,400		5/1/02								APRIL						6,893,847		3,100,097

						MAY				5/31/02		25,789,100		2,980,900				7,660,874		2,700,318		3,781,640		4,669,520		5,373,810		5/31/02								MAY						7,584,209		3,674,358

						JUNE				7/8/02		26,752,911		2,981,100				8,297,322		2,930,152		3,816,837		5,304,620		5,602,548		7/8/02								JUNE						8,217,336		3,902,654

						JULY '02				8/1/02		27,894,800		2,981,100		7,978,428				3,136,693		4,216,760		5,490,505		5,808,060										JULY '02				86,219,961				4,107,768

																														INVOICED DATA				INVOICED DATA

										SITE EXPORT		SITE IMPORT		CHP TOTAL				SITE EXPORT		SITE IMPORT						TOTAL SITE USE		TOTAL SITE USE		SITE EXPORT		SITE IMPORT		SITE EXPORT		SITE IMPORT		Month

														OUTPUT		Date of Read		Half Hour data  X-check								Monthly		12 Monthly						COST before VAT

										kWhr		kWhr		kWhr				kWhr		kWhr						kWhr		23,729,785		kWhr		kWhr		£		£				ppu

						AUG '2001				0		813,400		918,428		8/31/01								AUG '2001		1,731,828		23,911,038		0		849,786		-£75.00		£32,978.20		AUG '2001		£0.0388

						SEPT				100		1,136,100		831,731		10/1/01								SEPT		1,967,731		24,126,349		73		1,100,245		-£73.84		£42,057.54		SEPT		£0.0382

						OCT				100		729,000		1,466,862		11/1/01								OCT		2,195,762		24,346,483		84		735,078		-74		£28,027.37		OCT		£0.0381

						NOV				106,200		322,400		2,002,470		11/30/01								NOV		2,218,670		24,483,197		107,148		335,693		£2,068.18		£18,922.31		NOV		£0.0564

						DEC				182,500		282,200		2,209,111		1/2/02								DEC		2,308,811		24,750,421		181,992		244,805		£3,507.14		£14,346.32		DEC		£0.0586

						JAN '02				36,200		714,700		1,579,239		2/1/02								JAN '02		2,257,739		24,755,708		36,193		737,876		£652.13		£31,226.04		JAN '02		£0.0423

						FEB				34,400		653,200		1,548,430		3/1/02								FEB		2,167,230		24,792,104		31,611		657,587		£541.82		£28,679.26		FEB		£0.0436

						MARCH				115,400		316,700		2,127,350		4/3/02								MARCH		2,328,650		24,775,515		118,384		301,247		£1,613.66		£16,608.01		MARCH		£0.0551

						APRIL				0		523,900		1,428,150		5/1/02								APRIL		1,952,050		24,815,716		0		523,665		£0.00		£13,626.00		APRIL		£0.0260

						MAY				100		793,100		1,267,970		5/31/02								MAY		2,060,970		24,905,778		0		809,147		£0.00		£29,022.60		MAY		£0.0359

						JUNE				200		963,811		899,035		7/8/02								JUNE		1,862,646		24,866,940		0		945,841		£0.00		£32,362.48		JUNE		£0.0342

						JULY '02				0		1,141,889		791,320		8/1/02								JULY '02		1,933,209		24,985,296		0		1,124,722		£0.00		£37,396.94		JULY '02		£0.0332

												8,390,400		17,070,096												24,985,296				475,485		8,365,692		£8,160.42		£325,253.07				£0.0389

																				data missing

						TOTAL CONSUMED																																								DIFFERENCES CUMULATIVE

				DATE				UNITS								CHP 1		CHP 2		CHP 3						CHP 1		CHP 2		CHP 3				CHP 1		CHP 2		CHP 3		CHP 2		CHP 3				CHP 1		CHP 2		CHP 3

				READ						Date of Read						OUTPUT		OUTPUT		OUTPUT						OUTPUT		OUTPUT		OUTPUT				OUTPUT		OUTPUT		OUTPUT		OUTPUT		OUTPUT				OUTPUT		OUTPUT		OUTPUT

										8/4/99						kWhr		kWhr		kWhr						kWhr		kWhr		kWhr				kWhr		kWhr		kWhr		kWhr		kWhr				kWhr		kWhr		kWhr

						AUG '2001				9/1/99				AUG '2001		274,962		159,000		484,466				AUG '2001		0		0		0		AUG '2001		0		159,000		484,466		0.00%		0.00%				0.00%		0.00%		0.00%

						SEPT				9/30/99				SEPT		673,178		60,757		97,796				SEPT		0		0		0		SEPT		0		62,454		99,600		-2.79%		-1.84%				0.00%		0.77%		0.31%

						OCT				11/1/99				OCT		294,429		520,922		651,511				OCT		293,330		520,240		648,930		OCT		296,316		522,700		653,120		-0.34%		-0.25%				0.00%		-0.47%		-0.28%

						NOV				12/3/99				NOV		633,447		700,288		674,463				NOV		631,230		699,240		672,000		NOV		631,214		698,060		672,372		0.32%		0.31%				0.00%		-0.09%		-0.07%

						DEC				1/4/00				DEC		635,432		788,633		782,862				DEC		633,200		795,790		780,121		DEC		638,264		791,140		0		-0.32%		100.00%				0.00%		-0.40%		99.93%

						JAN '02				2/1/00				JAN '02		644,303				(9,361,173)				JAN '02		641,860		301,060		636,319		JAN '02		643,772		306,268		1,424,058		0.00%		115.21%				0.00%		-12.21%		-300.09%

						FEB				3/1/00				FEB		663,353		0		692,422				FEB		660,780		198,000		689,650		FEB		661,136		199,706		690,264		0.00%		0.31%				0.00%		0.00%		-248.55%

						MARCH								MARCH		555,016		759,789		819,598				MARCH		552,830		758,310		816,210		MARCH		555,048		759,826		819,506		-0.00%		0.01%				0.00%		0.00%		-206.50%

						APRIL								APRIL		0		644,932		459,661				APRIL		326,830		643,600		457,720		APRIL		0		0		0		0.00%		0.00%				0.00%		0.00%		0.00%

						MAY								MAY		0		693,986		578,019				MAY		10		692,550		575,410		MAY		0		0		0		0.00%		0.00%				0.00%		0.00%		0.00%

						JUNE								JUNE		0		636,448		229,834				JUNE		35,197		635,100		228,738		JUNE		0		0		0		0.00%		0.00%				0.00%		0.00%		0.00%

						JULY '02								JULY '02		0		(5,473,153)		3,890,541				JULY '02		399,923		185,885		205,512		JULY '02		0		0		0		0.00%		0.00%				0.00%		0.00%		0.00%

						CHP 1		CHP 2		CHP 3						CHP 1		CHP 2		CHP 3						CHP 1		CHP 2		CHP 3						CHP 1		CHP 2		CHP 3				CHP 1		CHP 2		CHP 3						CHP 1		CHP 2		CHP 3

						OUTPUT		OUTPUT		OUTPUT						OUTPUT		OUTPUT		OUTPUT						OUTPUT		OUTPUT		OUTPUT						OUTPUT		OUTPUT		OUTPUT				OUTPUT		OUTPUT		OUTPUT						OUTPUT		OUTPUT		OUTPUT

						kWh/Hours		kWh/Hours		kWh/Hours						kWh/Hours		kWh/Hours		kWh/Hours						kWh/Hours		kWh/Hours		kWh/Hours						kWh/Hours		kWh/Hours		kWh/Hours				kWh/Hours		kWh/Hours		kWh/Hours						kWh/Hours		kWh/Hours		kWh/Hours

				AUG '2001		0		966		1052				AUG '2001		1012		965		1051				AUG '2001		0		0		0						1004		0		0				1012		965		1051						0		966		1052

				SEPT		0		959		1046				SEPT		1012		977		1052				SEPT		0		0		0						1004		0		0				1012		1333		1263						0		964		1051

				OCT		995		993		1027				OCT		994		993		1027				OCT		990		992		1023						986		988		1020				1008		3263		2227						0		984		1038

				NOV		1016		1009		1036				NOV		1016		1009		1036				NOV		1012		1008		1032						1008		1004		1029				1010		1917		1606						0		996		1037

				DEC		1009		1002		0				DEC		1011		978		1045				DEC		1008		987		1041						1003		973		1039				1011		1543		1463						0		998		736

				JAN '02		1015		999		2338				JAN '02		1015		`		-15337				JAN '02		1011		1022		1042						1007		0		1040				1012		990		-2576						0		998		1041

				FEB		1010		972		1049				FEB		1012		0		1050				FEB		1009		993		1046						1004		0		1043				1012		0		-1868						0		996		1042

				MARCH		1002		998		1048				MARCH		1000		998		1048				MARCH		996		996		1044						992		993		1042				1010		0		-1337						0		997		1043

				APRIL		0		0		0				APRIL		0		992		1042				APRIL		1006		990		1038						0		987		1036				0		0		-1012						0		0		0

				MAY		0		0		0				MAY		0		1068		1311				MAY		10		995		1042						0		992		1040				0		0		-811						0		0		0

				JUNE		0		0		0				JUNE		0		914		416				JUNE		944		963		1015						0		960		1013				0		0		-691						0		0		0

				JULY '02		0		0		0				JULY '02		0		-8303		17260				JULY '02		1008		995		995						0		-43987		993				0		0		0						0		0		0

						X-CHECK of INVOICED IMPORT TO MAIN MATER																		X-CHECK of EXPORT INVOICE TO MAIN METER

				site main meter				invoice												MAIN METER				INVOICE		difference		Cumulative diff

						cumulative		import data		cumulative										kWhr				kWhr		kWhr		-631

				813,400		813,400		849,786		849,786				36,386		AUG '2001				0				0		0		-631

				1,136,100		1,949,500		1,100,245		1,950,031				531		SEPT				100				73		-27		-658

				729,000		2,678,500		735,078		2,685,109				6,609		OCT				100				84		-16		-674

				322,400		3,000,900		335,693		3,020,802				19,902		NOV				106,200				107,148		948		274

				282,200		3,283,100		244,805		3,265,607				(17,493)		DEC				182,500				181,992		-508		-234

				714,700		3,997,800		737,876		4,003,483				5,683		JAN '02				36,200				36,193		-7		-241

				653,200		4,651,000		657,587		4,661,070				10,070		FEB				34,400				31,611		-2,789		-3,030

				316,700		4,967,700		301,247		4,962,317				(5,383)		MARCH				115,400				118,384		2,984		-46

				523,900		5,491,600		523,665		5,485,982				(5,618)		APRIL				0				0		0		-46

				793,100		6,284,700		809,147		6,295,129				10,429		MAY				100				0		-100		-146

				963,811		7,248,511		945,841		7,240,970				(7,541)		JUNE				200				0		-200		-346

				1,141,889		8,390,400		1,124,722		8,365,692				(24,708)		JULY '02				0				0		0		-346
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Mel. Pascoe:
needs cahnging to other meter next year
(2002)

Mel. Pascoe:
needs cahnging to other meter next year
(2002)

Mel. Pascoe:
needs cahnging to other meter next year
(2002)

Mel. Pascoe:
includes a cedit for Reactive error in billing since April last year

Mel. Pascoe:
readings adjusted for one week late readings

Mel. Pascoe:
enigine stripped for 24,000 hour service

Mel. Pascoe:
engine down for 24,00 hour service all power off so estimateed output used
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				ELECTRICITY

				METER EVALUATION

												SITE METERS

																Schlumberger Meters						ABB Meters

						TOTAL CONSUMED						CUM 1		CUM 2		CHP 1		CHP 2		CHP 3		CHP 1		CHP 2		CHP 3						CHP 1		CHP 2		CHP 3

				DATE				UNITS				IMPORT		EXPORT		OUTPUT		OUTPUT		OUTPUT		OUTPUT		OUTPUT		OUTPUT						OUTPUT		OUTPUT		OUTPUT

				READ						Date of Read		kWhr		kWhr		kWhr		SP112055		kWhr		37204.0		154.8		kWhr						kWhr		kWhr		kWhr

										8/1/02		27,894,800		2,981,100		7,978,428				3,136,693		4,216,760		5,490,505		5,808,060		8/1/02				8,621,961				4,107,768

						AUG '2002				9/2/02		29,153,000		2,981,100		8,269,863		8,661,017				4,507,620		5,667,630		6,062,770		9/2/02				8,909,513		8,579,148

						SEPT				10/1/02		30,638,300		2,981,100				9,067,868				4,527,460		6,073,760		6,064,770		10/1/02						8,983,852

						OCT				11/1/02		31,732,000		2,984,300				9,506,663		3,704,814		5,028,460		6,511,770		6,373,490		11/1/02						9,420,296		4,671,964

						NOV				12/2/02		32,209,100		3,055,700		9,443,594		194,756		4,301,757		5,677,380		7,198,570		7,004,670		12/2/02				73,856		104,615		5,301,733

						DEC				1/2/03		32,832,600		3,076,200				722,497		4,869,168		6,222,080		7,725,300		7,532,480		1/2/03								5,828,372

						JAN '03				1/30/03		33,492,700		3,100,900		421,258		1,285,465		5,466,572		6,654,940		8,287,180		8,127,260		1/30/03				1,046,715		1,189,247		6,421,793

						FEB				2/28/03		34,310,800		3,111,200				1,872,537				7,080,870		8,873,150		8,615,140		2/28/03						1,772,984

						MARCH				3/31/03		34,846,100		3,126,500		1,488,800		2,523,961		6,493,929		7,718,780		9,523,250		9,150,100		3/31/03				2,105,395		2,420,755		7,442,350

						APRIL				5/1/03		35,414,900		3,139,400		2,053,621		3,067,835		6,937,258		8,281,430		10,065,940		9,591,350		5/1/03				2,665,390		2,961,635		7,882,696

						MAY				6/2/03		36,304,700		3,140,300		2,518,723		3,620,434		7,264,518		8,745,140		10,617,310		9,916,980		6/2/03				3,126,899		3,511,136		8,207,657

						JUNE				6/30/03		37,382,900		3,140,400				3,980,249		7,346,385		9,154,570		10,976,320		9,998,400		6/30/03						3,868,863		8,289,466

						JULY '03				8/1/03		38,702,400		3,140,400		3,020,965		4,572,198		#'N/A		9,245,530		11,582,540		10,037,320						3,624,932		4,457,406

																										electricty				INVOICED DATA				INVOICED DATA

										SITE EXPORT		SITE IMPORT		CHP TOTAL				SITE EXPORT		SITE IMPORT						TOTAL SITE USE		TOTAL SITE USE		SITE EXPORT		SITE IMPORT		SITE EXPORT		SITE IMPORT		Month

														OUTPUT		Date of Read		Half Hour data  X-check								Monthly		12 Monthly						COST before VAT						CCL

										kWhr		kWhr		kWhr				kWhr		kWhr						kWhr		24,985,296		kWhr		kWhr		£		£				£		ppu

						AUG '2002				0		1,258,200		722,695		9/2/02								AUG '2002		1,980,895		25,234,363		0		1,230,416		£0.00		£40,588.61		AUG '2002		4391.35		£0.0330		£0.0000		0.6211413938

						SEPT				0		1,485,300		427,970		10/1/02								SEPT		1,913,270		25,179,902		0		1,511,210		£0.00		£48,813.08		SEPT		5393.51		£0.0323		£0.0000		0.7898571556

						OCT				3,200		1,093,700		1,247,730		11/1/02								OCT		2,338,230		25,322,370		3,247		1,098,862		£46.97		£38,214.05		OCT		3921.84		£0.0348		£0.0145		0.4699546238

						NOV				71,400		477,100		1,966,900		12/2/02								NOV		2,372,600		25,476,300		71,412		460,240		£933.55		£21,166.57		NOV		1642.6		£0.0460		£0.0131		0.1939812864

						DEC				20,500		623,500		1,599,240		1/2/03								DEC		2,202,240		25,369,729		20,466		620,166		£270.22		£34,746.23		DEC		2213.37		£0.0560		£0.0132		0.2816069093

						JAN '03				24,700		660,100		1,589,520		1/30/03								JAN '03		2,224,920		25,336,910		25,569		710,205		£320.21		£38,086.60		JAN '03		2553.32		£0.0536		£0.0125		0.3192047355

						FEB				10,300		818,100		1,499,780		2/28/03								FEB		2,307,580		25,477,260		9,429		824,779		£116.44		£32,068.54		FEB		2925.03		£0.0389		£0.0123		0.3574216279

						MARCH				15,300		535,300		1,822,970		3/31/03								MARCH		2,342,970		25,491,580		15,457		521,970		£249.52		£20,426.29		MARCH		1862.91		£0.0391		£0.0161		0.2227813416

						APRIL				12,900		568,800		1,546,590		5/1/03								APRIL		2,102,490		25,642,020		11,318		549,891		£221.53		£20,719.64		APRIL		2018.6		£0.0377		£0.0196		0.2615427422

						MAY				900		889,800		1,340,710		6/2/03								MAY		2,229,610		25,818,760		1,116		828,278		£21.88		£30,016.55		MAY		3040.53		£0.0362		£0.0196		0.3714900812

						JUNE				100		1,078,200		849,860		6/30/03								JUNE		1,927,960		25,875,974		79		1,129,528		£1.55		£37,862.07		JUNE		4146.4		£0.0335		£0.0196		0.5858669267

						JULY '03				0		1,319,500		736,100		8/1/03								JULY '03		2,055,600		25,998,365		0		1,321,181		$0.00		£42,494.24		JULY '03		4849.94		£0.0322		£0.0000		0.642722806

										159,300		10,807,600		15,350,065												25,998,365				158,093		10,806,726		£2,181.88		£405,202.47				£34,109.46		£0.0375				0.4156694439

																				data missing

						TOTAL CONSUMED																																				ppu		%

				DATE				UNITS								CHP 1		CHP 2		CHP 3						CHP 1		CHP 2		CHP 3										AUG '2002		3.2987713099		62%

				READ						Date of Read						OUTPUT		OUTPUT		OUTPUT						OUTPUT		OUTPUT		OUTPUT										SEPT		3.2300659736		79%

										8/4/99						kWhr		kWhr		kWhr						kWhr		kWhr		kWhr										OCT		3.4776022831		47%

						AUG '2002				9/1/99				AUG '2002		291,435		0		0				AUG '2002		290,860		177,125		254,710		AUG '2002								NOV		4.5990287676		19%

						SEPT				9/30/99				SEPT		0		406,851		0				SEPT		19,840		406,130		2,000		SEPT								DEC		5.6027305592		28%

						OCT				11/1/99				OCT		0		438,795		0				OCT		501,000		438,010		308,720		OCT								JAN '03		5.3627614562		32%

						NOV				12/3/99				NOV		0		688,093		596,943				NOV		648,920		686,800		631,180		NOV								FEB		3.8881373071		36%

						DEC				1/4/00				DEC		0		527,741		567,411				DEC		544,700		526,730		527,810		DEC								MARCH		3.9133072782		22%

						JAN '03				2/1/00				JAN '03		0		562,968		597,404				JAN '03		432,860		561,880		594,780		JAN '03								APRIL		3.7679540127		26%

						FEB				3/1/00				FEB		0		587,072		0				FEB		425,930		585,970		487,880		FEB								MAY		3.6239704544		37%

						MARCH								MARCH		0		651,424		0				MARCH		637,910		650,100		534,960		MARCH								JUNE		3.3520258019		59%

						APRIL								APRIL		564,821		543,874		443,329				APRIL		562,650		542,690		441,250		APRIL								JULY '03		3.216382918		67%

						MAY								MAY		465,102		552,599		327,260				MAY		463,710		551,370		325,630		MAY										3.8237995814		40%

						JUNE								JUNE		0		359,815		81,867				JUNE		409,430		359,010		81,420		JUNE

						JULY '03								JULY '03		0		591,949		0				JULY '03		90,960		606,220		38,920		JULY '03

																CHP 1		CHP 2		CHP 3						CHP 1		CHP 2		CHP 3						CHP 1		CHP 2		CHP 3				CHP 1		CHP 2		CHP 3

																OUTPUT		OUTPUT		OUTPUT						OUTPUT		OUTPUT		OUTPUT						OUTPUT		OUTPUT		OUTPUT				OUTPUT		OUTPUT		OUTPUT

																kWh/Hours		kWh/Hours		kWh/Hours						kWh/Hours		kWh/Hours		kWh/Hours						kWh/Hours		kWh/Hours		kWh/Hours				kWh/Hours		kWh/Hours		kWh/Hours

														AUG '2002		1012		0		0				AUG '2002		1010		973		1019						998		0		0				1012		0		0

														SEPT		0		1010		0				SEPT		945		1008		1000						0		1004		0				0		0		0

														OCT		0		1004		0				OCT		1000		1002		1029						0		999		0				0		0		0

														NOV		0		1005		948				NOV		1027		1003		1002						0		999		1000				0		0		0

														DEC		0		1007		967				DEC		1014		1005		899						0		0		897				0		0		0

														JAN '03		0		1009		923				JAN '03		1007		1007		919						0		0		917				0		0		0

														FEB		0		1005		0				FEB		979		1003		919						0		1000		0				0		0		0

														MARCH		0		996		0				MARCH		1001		994		924						0		990		0				0		0		0

														APRIL		1005		973		922				APRIL		1001		971		917						996		968		915				0		0		0

														MAY		1005		987		927				MAY		1002		985		922						997		981		921				0		0		0

														JUNE		0		980		900				JUNE		1011		978		895						0		975		899				0		0		0

														JULY '03		0		923		0				JULY '03		989		946		905						0		918		0				0		0		0

						X-CHECK of INVOICED IMPORT TO MAIN MATER																		X-CHECK of EXPORT INVOICE TO MAIN METER

				site main meter				invoice												MAIN METER				INVOICE		difference		Cumulative diff

						cumulative		import data		cumulative										kWhr				kWhr		kWhr		-631

				1,258,200		1,258,200		1,230,416		1,230,416				(27,784)		AUG '2002				0				0		0		-631

				1,485,300		2,743,500		1,511,210		2,741,626				(1,874)		SEPT				0				0		0		-631

				1,093,700		3,837,200		1,098,862		3,840,488				3,288		OCT				3,200				3,247		47		-584

				477,100		4,314,300		460,240		4,300,728				(13,572)		NOV				71,400				71,412		12		-572

				623,500		4,937,800		620,166		4,920,894				(16,906)		DEC				20,500				20,466		-34		-606

				660,100		5,597,900		710,205		5,631,099				33,199		JAN '03				24,700				25,569		869		263

				818,100		6,416,000		824,779		6,455,878				39,878		FEB				10,300				9,429		-871		-608

				535,300		6,951,300		521,970		6,977,848				26,548		MARCH				15,300				15,457		157		-451

				568,800		7,520,100		549,891		7,527,739				7,639		APRIL				12,900				11,318		-1,582		-2,033

				889,800		8,409,900		828,278		8,356,017				(53,883)		MAY				900				1,116		216		-1,817

				1,078,200		9,488,100		1,129,528		9,485,545				(2,555)		JUNE				100				79		-21		-1,838

				1,319,500		10,807,600		1,321,181		10,806,726				(874)		JULY '03				0				0		0		-1,838
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Mel. Pascoe:
enigine stripped for 24,000 hour service

Mel. Pascoe:
engine down for 24,000 hour service all power off so estimateed output used

Mel. Pascoe:
later found to be 5034920

Mel. Pascoe:
includes a rebate for Max demand charge that had been incorrect
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				ELECTRICITY

				METER EVALUATION

												SITE METERS

																Schlumberger Meters						ABB Meters

						TOTAL CONSUMED						CUM 1		CUM 2		CHP 1		CHP 2		CHP 3		CHP 1		CHP 2		CHP 3						CHP 1		CHP 2		CHP 3

				DATE				UNITS				IMPORT		EXPORT		OUTPUT		OUTPUT		OUTPUT		OUTPUT		OUTPUT		OUTPUT						OUTPUT		OUTPUT		OUTPUT

				READ						Date of Read		kWhr		kWhr		kWhr		SP112055		kWhr		37204.0		154.8		kWhr						kWhr		kWhr		kWhr

										8/1/03		38,702,400		3,140,400		3,020,965		4,572,198		#'N/A		9,245,530		11,582,540		10,037,320								3,868,863		8,289,466										1		2		3		Total

						AUG '2003				9/1/03		40,126,700		3,140,400								9,456,750		11,604,840		10,401,610		9/1/03																AUG '2003

						SEPT				10/1/03		41,585,500		3,141,400		3,536,080		4,640,713		7,914,294		9,758,540		11,635,310		10,563,350		10/1/03				4,135,588		4,525,535										SEPT

						OCT				10/31/03		42,411,200		3,147,800		4,167,096				8,439,014		10,388,170		11,951,830		11,085,550		10/31/03				4,761,998				9,373,802				19.6040892224				OCT

						NOV				12/1/03		43,023,800		3,156,400		4,747,868		5,393,142		9,105,502		11,117,980		12,386,190		11,748,720		12/1/03				5,487,954		5,273,509		35,459								NOV

						DEC				1/1/04		43,562,300		3,221,600		5,258,490		5,918,831		9,786,242		11,743,674		12,910,620		12,425,940		1/1/04				6,110,138		5,795,490		710,910								DEC

						JAN '04				2/2/04		44,120,800		3,227,300		5,894,573		6,462,446		464,266		12,427,520		13,453,270		13,101,150		2/2/04				6,790,393		6,336,273		1,384,657								JAN '04		683,846		542,650		675,210		1,901,706

						FEB				3/1/04		44,830,000		3,228,600		154,656		6,856,822		1,022,598		13,104,450		13,846,840		13,656,950		3/1/04				7,463,604		6,728,237		1,939,052								FEB		676,930		393,570		555,800		1,626,300

						MARCH				4/1/04		45,541,200		3,232,900		875,491		7,295,533		1,708,950		13,823,090		14,284,580		14,340,070		4/1/04				8,178,239		7,164,200		2,620,488								MARCH		718,640		437,740		683,120		1,839,500

						APRIL				4/30/04		46,052,000		3,255,400		1,559,318		7,631,607		2,214,614		14,504,780		14,619,860		14,843,180		4/30/04				8,856,214		7,498,211		3,122,443								APRIL		681,690		335,280		503,110		1,520,080

						MAY				6/1/04		46,894,300		3,255,400		2,312,318		8,043,274		2,468,098		15,255,380		15,030,570		15,095,350		6/1/04				9,602,802		7,907,339		off								MAY		750,600		410,710		252,170		1,413,480

						JUNE				6/30/04		47,749,900		3,256,200		2,559,982		8,505,670		2,804,125		15,502,220		15,491,900		15,429,630		6/30/04				off		8,366,948		3,707,606								JUNE		246,840		461,330		334,280		1,042,450

						JULY '04				7/30/04		48,743,300		3,256,200		2,577,594		9,162,720		3,103,194		15,519,790		16,147,480		15,727,150		7/30/04				9,865,873		9,019,938		4,004,494								JULY '04		17,570		655,580		297,520		970,670

																														INVOICED DATA				INVOICED DATA

										SITE EXPORT		SITE IMPORT		CHP TOTAL				SITE EXPORT		SITE IMPORT						TOTAL SITE USE		TOTAL SITE USE		SITE EXPORT		SITE IMPORT		SITE EXPORT		SITE IMPORT		Month

														OUTPUT		Date of Read		Half Hour data  X-check								Monthly		12 Monthly						COST before VAT						CCL

										kWhr		kWhr		kWhr				kWhr		kWhr						kWhr		25,920,525		kWhr		kWhr		£		£				£		ppu

						AUG '2003				0		1,424,300		597,810		9/1/03								AUG '2003		2,022,110		26,039,580		0		1,349,067		0.00		£43,027.18		AUG '2003		£4,952.30		£0.0319		£0.0000

						SEPT				1,000		1,458,800		494,000		10/1/03								SEPT		1,951,800		26,078,110		0		1,541,394		0.00		£48,335.18		SEPT		£5,658.32		£0.0314		£0.0000

						OCT				6,400		825,700		1,468,350		10/31/03								OCT		2,287,650		26,027,530		6,348		851,189		124.45		£30,820.33		OCT		£3,124.64		£0.0362		£0.0196

						NOV				8,600		612,600		1,827,340		12/1/03								NOV		2,431,340		26,086,270		8,636		583,243		169.30		£25,531.46		NOV		£2,141.03		£0.0438		£0.0196

						DEC				65,200		538,500		1,827,344		1/1/04								DEC		2,300,644		26,184,674		61,287		465,238		1201.48		£22,226.34		DEC		£1,707.85		£0.0478		£0.0196

						JAN '04				5,700		558,500		1,901,706		2/2/04								JAN '04		2,454,506		26,414,260		9,434		623,504		184.94		£27,217.48		JAN '04		£2,288.83		£0.0437		£0.0196

						FEB				1,300		709,200		1,626,300		3/1/04								FEB		2,334,200		26,440,880		1,539		713,675		30.17		£29,978.12		FEB		£2,619.84		£0.0420		£0.0196

						MARCH				4,300		711,200		1,839,500		4/1/04								MARCH		2,546,400		26,644,310		4,300		717,475		£84.30		£29,952.66		MARCH		£2,633.79		£0.0417		£0.0196

						APRIL				22,500		510,800		1,520,080		4/30/04								APRIL		2,008,380		26,550,200		22,500		527,376		£441.09		£8,259.47		APRIL		£1,935.95		£0.0157		£0.0196

						MAY				0		842,300		1,413,480		6/1/04								MAY		2,255,780		26,576,370		0		823,396		£0.00		£32,536.74		MAY		£3,022.61		£0.0395		£0.0000

						JUNE				800		855,600		1,042,450		6/30/04								JUNE		1,907,250		26,555,660		800		917,739		$15.68		£35,247.65		JUNE		£3,946.28		£0.0384		£0.0196

						JULY '04				0		993,400		970,670		7/30/04								JULY '04		1,964,070		26,464,130		0		854,072		$0.00		£34,615.10		JULY '04		£3,140.00		£0.0405		£0.0000

												10,040,900		16,529,030																114,844		9,967,368		£2,251		£367,747.71

																				data missing

						TOTAL CONSUMED

				DATE				UNITS								CHP 1		CHP 2		CHP 3						CHP 1		CHP 2		CHP 3

				READ						Date of Read						OUTPUT		OUTPUT		OUTPUT						OUTPUT		OUTPUT		OUTPUT

										8/4/99						kWhr		kWhr		kWhr						kWhr		kWhr		kWhr

						AUG '2003				9/1/99				AUG '2003		0		0		0				AUG '2003		211,220		22,300		364,290		AUG '2003

						SEPT				9/30/99				SEPT		0		0		0				SEPT		301,790		30,470		161,740		SEPT

						OCT				11/1/99				OCT		631,016		0		524,720				OCT		629,630		316,520		522,200		OCT

						NOV				12/3/99				NOV		580,772		0		666,488				NOV		729,810		434,360		663,170		NOV

						DEC				1/4/00				DEC		510,622		525,689		680,740				DEC		625,694		524,430		677,220		DEC

						JAN '04				2/1/00				JAN '04		636,083		543,615		678,024				JAN '04		683,846		542,650		675,210		JAN '04

						FEB				3/1/00				FEB		(5,739,917)		394,376		558,332				FEB		676,930		393,570		555,800		FEB

						MARCH								MARCH		720,835		438,711		686,352				MARCH		718,640		437,740		683,120		MARCH

						APRIL								APRIL		683,827		336,074		505,664				APRIL		681,690		335,280		503,110		APRIL

						MAY								MAY		753,000		411,667		253,484				MAY		750,600		410,710		252,170		MAY

						JUNE								JUNE		247,664		462,396		336,027				JUNE		246,840		461,330		334,280		JUNE

						JULY '04								JULY '04		17,612		657,050		299,069				JULY '04		17,570		655,580		297,520		JULY '04

																CHP 1		CHP 2		CHP 3						CHP 1		CHP 2		CHP 3						CHP 1		CHP 2		CHP 3				CHP 1		CHP 2		CHP 3

																OUTPUT		OUTPUT		OUTPUT						OUTPUT		OUTPUT		OUTPUT						OUTPUT		OUTPUT		OUTPUT				OUTPUT		OUTPUT		OUTPUT

																kWh/Hours		kWh/Hours		kWh/Hours						kWh/Hours		kWh/Hours		kWh/Hours						kWh/Hours		kWh/Hours		kWh/Hours				kWh/Hours		kWh/Hours		kWh/Hours

														AUG '2003		0		0		0				AUG '2003		1015		558		993						0		0		0				0		0		0

														SEPT		0		0		0				SEPT		1016		896		986						0		0		0				0		0		0

														OCT		1018		0		1021				OCT		1016		925		1016						1010		0		0				0		0		0

														NOV		809		0		986				NOV		1016		920		981						1011		0		979				0		0		0

														DEC		828		909		967				DEC		1015		907		962						1009		902		959				0		0		0

														JAN '04		942		913		962				JAN '04		1012		911		958						1007		908		956				0		0		0

														FEB		-8554		937		926				FEB		1009		935		922						1003		931		919				0		0		0

														MARCH		1010		943		976				MARCH		1006		941		972						1001		938		969				0		0		0

														APRIL		1009		963		969				APRIL		1005		961		964						1000		957		962				0		0		0

														MAY		993		985		971				MAY		990		983		966						985		979		0				0		0		0

														JUNE		995		969		983				JUNE		991		967		977						0		964		0				0		0		0

														JULY '04		881		969		974				JULY '04		879		967		969						0		963		967				0		0		0

						X-CHECK of INVOICED IMPORT TO MAIN MATER																		X-CHECK of EXPORT INVOICE TO MAIN METER

				site main meter				invoice												MAIN METER				INVOICE		difference		Cumulative diff

						cumulative		import data		cumulative										kWhr				kWhr		kWhr		-631

				1,424,300		1,424,300		1,349,067		1,349,067				(75,233)		AUG '2003				0				0		0		-631

				1,458,800		2,883,100		1,541,394		2,890,461				7,361		SEPT				1,000				0		-1,000		-1,631

				825,700		3,708,800		583,243		3,473,704				(235,096)		OCT				6,400				6,348		-52		-1,683

				612,600		4,321,400		- 0		0				0		NOV				8,600				8,636		36		-1,647

				538,500		4,859,900		465,238		0				0		DEC				65,200				61,287		-3,913		-5,560

				558,500		5,418,400		623,504		0				0		JAN '04				5,700				9,434		3,734		-1,826

				709,200		6,127,600		713,675		0				0		FEB				1,300				1,539		239		-1,587

				711,200		6,838,800		717,475		0				0		MARCH				4,300				4,300		0		-1,587

				510,800		7,349,600		527,376		0				0		APRIL				22,500				22,500		0		-1,587

				842,300		8,191,900		823,396		0				0		MAY				0				0		0		-1,587

				855,600		9,047,500		917,739		0				0		JUNE				800				800		0		-1,587

				993,400		10,040,900		854,072		0				0		JULY '04				0				0		0		-1,587
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Pascoe:
readings actually taken on 05/01/04
and adjustments made

Pascoe:
meter changed
cross checked 15/03/04
and found OK

Pascoe:
includes a rebate for low triad power of 
-£15361.74

Mel Pascoe:
main meters changed and some 5 hours are estimated here for the day of change when I read meters at 10:30 and they were changed at 15:00

Mel Pascoe:
10,000 added as estimate for generation during site sghut down when porteables were 
brought in

Mel Pascoe:
metres changed
needs checking !!!



		

				ELECTRICITY																5,035,271

				METER EVALUATION																310,270

												SITE METERS

																Schlumberger Meters						ABB Meters

						TOTAL CONSUMED										CHP 1		CHP 2		CHP 3		CHP 1		CHP 2		CHP 3						CHP 1		CHP 2		CHP 3

				DATE				UNITS				IMPORT		EXPORT		OUTPUT		OUTPUT		OUTPUT		OUTPUT		OUTPUT		OUTPUT						OUTPUT		OUTPUT		OUTPUT

				READ						Date of Read		kWhr		kWhr		kWhr		SP112055		kWhr		37204.0		154.8		kWhr						kWhr		kWhr		kWhr

										7/30/04		70,200		0		2,577,594		9,162,720		3,103,194		15,519,790		16,147,480		15,727,150						9,865,873		9,019,938		4,004,494										1		2		3		Total

						AUG '2004				9/1/04		1,334,000		0		3,055,339		9,325,090		3,383,574		15,995,890		16,309,510		16,005,940		9/1/04				339,561		9,181,313		4,282,673								AUG '2004		476,100		162,030		278,790		916,920

						SEPT				10/1/04		2,492,200		0		3,502,367		9,593,795		3,639,449		16,441,380		16,577,620		16,260,440		10/1/04						9,448,362										SEPT		445,490		268,110		254,500		968,100

						OCT				10/29/04		3,136,100		9,800		4,019,585		128,251		4,084,910		16,956,920		17,110,910		16,703,610		10/29/04				1,295,495		9,979,460		4,978,652								OCT		515,540		533,290		443,170		1,492,000

						NOV				12/1/04		3,823,500		46,800		4,809,268		709,936		4,728,444		17,744,080		17,691,390		17,344,030		12/1/04				2,078,147		557,320		5,617,561								NOV		787,160		580,480		640,420		2,008,060

						DEC				12/31/04		4,408,100		111,100		5,495,867		1,403,285		5,164,099		18,428,490		18,383,290		17,777,690		12/31/04				2,758,485		1,246,003		6,050,162								DEC		684,410		691,900		433,660		1,809,970

						JAN '05				1/28/05		4,903,500		131,300		6,087,013		1,908,238		5,851,538		19,017,710		18,887,080		18,461,850		1/28/05				3,344,269		1,747,574		6,732,766

						FEB				3/1/05		5,632,200		132,300		6,639,994		2,680,274		6,660,020		19,568,880		19,657,240		19,266,540		3/1/05				3,892,189		2,514,296		7,535,530

						MARCH				4/1/05		6,229,900		151,200		7,154,650		3,341,389		7,412,055		20,081,800		20,316,690		20,014,820		4/1/05				4,402,164		3,170,902		8,282,139

						APRIL				4/29/05		6,719,000		164,900		7,535,517		3,995,673		8,075,179		20,461,390		20,969,360		20,674,610		4/29/05				4,779,587		3,820,681		8,940,453

						MAY				6/2/05		7,611,000		170,000		8,013,054		4,725,001		8,621,436		20,937,350		21,696,920		21,217,980		6/2/05				5,252,843		4,545,041

						JUNE				7/1/05		8,601,900		171,000		8,367,541		5,035,271		9,039,841		21,290,640		22,007,190		21,633,990		7/1/05				5,604,190				9,897,855

						JULY '05				8/1/05		9,741,900		171,000		9,037,624		5,423,688		9,108,949		21,958,380		22,198,040		21,702,700		8/1/05						5,043,959		9,966,436

																														INVOICED DATA				INVOICED DATA

										SITE EXPORT		SITE IMPORT		CHP TOTAL				SITE EXPORT		SITE IMPORT						TOTAL SITE USE		TOTAL SITE USE		SITE EXPORT		SITE IMPORT		SITE EXPORT		SITE IMPORT		Month		CCL

														OUTPUT		Date of Read		Half Hour data  X-check								Monthly		12 Monthly						COST before VAT						COST before VAT

										kWhr		kWhr		kWhr				kWhr		kWhr						kWhr				kWhr		kWhr		£		£				£		ppu

						AUG '2004				0		1,263,800		916,920		9/1/04								AUG '2004		2,180,720		26,198,190		0		1,191,334		0.00		£4,517.22		AUG '2004		£4,379.94		£0.0038		£0.0000

						SEPT				0		1,158,200		968,100		10/1/04								SEPT		2,126,300		26,411,220		0		1,137,888		0.00		£44,010.91		SEPT		£4,183.45		£0.0387		£0.0000

						OCT				9,800		643,900		1,492,000		10/29/04								OCT		2,126,100		26,199,090		13,665		707,812		179.12		£31,538.33		OCT		£2,602.27		£0.0446		£0.0131

						NOV				37,000		687,400		2,008,060		12/1/04								NOV		2,658,460		26,484,950		32,226		652,692		740.22		£40,119.07		NOV		£2,399.62		£0.0615		£0.0230

						DEC				64,300		584,600		1,809,970		12/31/04								DEC		2,330,270		26,612,980		68,845		585,368		1521.58		£36,339.38		DEC		£2,152.11		£0.0621		£0.0221		0.00344		0.025541

						JAN '05				20,200		495,400		1,777,170		1/28/05								JAN '05		2,252,370		26,640,430		16,817		560,630		333.83		£27,080.68		JAN '05		£2,061.16		£0.0483		£0.0199

						FEB				1,000		728,700		2,126,020		3/1/05								FEB		2,853,720		27,186,570		802		650,364		-33.10		£37,891.20		FEB		£2,391.06		£0.0583		-£0.0413

						MARCH				18,900		597,700		1,920,650		4/1/05								MARCH		2,499,450		27,343,050		18,871		605,565		390.19		£28,920.00		MARCH		£2,226.36		£0.0478		£0.0207

						APRIL				13,700		489,100		1,692,050		4/29/05								APRIL		2,167,450		27,408,010		13,772				205.57				APRIL				£0.0000		£0.0149

						MAY				5,100		892,000		1,746,890		6/2/05								MAY		2,633,790		27,812,190		5,017				38.35				MAY				£0.0000		£0.0076

						JUNE				1,000		990,900		1,079,570		7/1/05								JUNE		2,069,470		27,953,700		1,040		1,017,426		-28.62		£52,672.64		JUNE		£3,470.19		£0.0518		-£0.0275

						JULY '05				0		1,140,000		927,300		8/1/05								JULY '05		2,067,300		27,965,400										JULY '05				£0.0000		£0.0000

												9,671,700		17,537,400																		7,109,079				£303,089.43

																				data missing

						TOTAL CONSUMED

				DATE				UNITS								CHP 1		CHP 2		CHP 3						CHP 1		CHP 2		CHP 3

				READ						Date of Read						OUTPUT		OUTPUT		OUTPUT						OUTPUT		OUTPUT		OUTPUT

										8/4/99						kWhr		kWhr		kWhr						kWhr		kWhr		kWhr

						AUG '2004				9/1/99				AUG '2004		477,745		162,370		280,380				AUG '2004		476,100		162,030		278,790		AUG '2004

						SEPT				9/30/99				SEPT		447,028		268,705		255,875				SEPT		445,490		268,110		254,500		SEPT

						OCT				11/1/99				OCT		517,218		534,456		445,461				OCT		515,540		533,290		443,170		OCT

						NOV				12/3/99				NOV		789,683		581,685		643,534				NOV		787,160		580,480		640,420		NOV

						DEC				1/4/00				DEC		686,599		693,349		435,655				DEC		684,410		691,900		433,660		DEC

						JAN '05				2/1/00				JAN '05		591,146		504,953		10,687,439				JAN '05		589,220		503,790		684,160		JAN '05

						FEB				3/1/00				FEB		552,981		772,036		808,482				FEB		551,170		770,160		804,690		FEB

						MARCH								MARCH		514,656		661,115		752,035				MARCH		512,920		659,450		748,280		MARCH

						APRIL								APRIL		380,867		654,284		663,124				APRIL		379,590		652,670		659,790		APRIL

						MAY								MAY		477,537		729,328		546,257				MAY		475,960		727,560		543,370		MAY

						JUNE								JUNE		354,487		310,270		418,405				JUNE		353,290		310,270		416,010		JUNE

						JULY '05								JULY '05		670,083		388,417		69,108				JULY '05		667,740		190,850		68,710		JULY '05

																CHP 1		CHP 2		CHP 3						CHP 1		CHP 2		CHP 3						CHP 1		CHP 2		CHP 3				CHP 1		CHP 2		CHP 3

																OUTPUT		OUTPUT		OUTPUT						OUTPUT		OUTPUT		OUTPUT						OUTPUT		OUTPUT		OUTPUT				OUTPUT		OUTPUT		OUTPUT

																kWh/Hours		kWh/Hours		kWh/Hours						kWh/Hours		kWh/Hours		kWh/Hours						kWh/Hours		kWh/Hours		kWh/Hours				kWh/Hours		kWh/Hours		kWh/Hours

														AUG '2004		989		955		957				AUG '2004		986		953		951						-19723		949		949				989		955		957

														SEPT		980		967		941				SEPT		977		964		936						0		961		0				985		2536		1830

														OCT		1002		954		956				OCT		999		952		951						0		948		0				991		2155		1737

														NOV		1012		1006		1017				NOV		1009		1004		1012						1003		1000		16807				999		1535		1576

														DEC		1011		1008		1027				DEC		1008		1006		1023						1002		1001		1020				1001		1413		1238

														JAN '05		1007		998		16317				JAN '05		1004		996		1045						998		991		1042				1002		1207		6105

														FEB		1009		1001		1050				FEB		1006		999		1045						1000		994		1043				1003		1265		4942

														MARCH		1005		1003		1047				MARCH		1002		1001		1042						996		996		1040				1004		1177		4073

														APRIL		1002		1005		1046				APRIL		999		1003		1041						993		998		1038				1003		1148		3539

														MAY		1005		1020		1044				MAY		1002		1018		1039						996		1013		0				1004		1144		3190

														JUNE		1007		1007		1049				JUNE		1004		1007		1043						998		0		0				1004		1053		2958

														JULY '05		1011		2034		1047				JULY '05		1007		999		1041						0		0		1039				1005		1064		2766

						X-CHECK of INVOICED IMPORT TO MAIN MATER																		X-CHECK of EXPORT INVOICE TO MAIN METER

				site main meter				invoice												MAIN METER				INVOICE		difference		Cumulative diff

						cumulative		import data		cumulative										kWhr				kWhr		kWhr		-631

				1,263,800		1,263,800		1,191,334		1,191,334				(72,466)		AUG '2004				0				0		0		-631

				1,158,200		2,422,000		1,137,888		2,329,222				(92,778)		SEPT				0				0		0		-631

				643,900		3,065,900		652,692		2,981,914				(83,986)		OCT				9,800				13,665		3,865		3,234

				687,400		3,753,300		- 0		0				0		NOV				37,000				32,226		-4,775		-1,540

				584,600		4,337,900		585,368		0				0		DEC				64,300				68,845		4,545		3,005

				495,400		4,833,300		560,630		0				0		JAN '05				20,200				16,817		-3,383		-378

				728,700		5,562,000		650,364		0				0		FEB				1,000				802		-198		-576

				597,700		6,159,700		605,565		0				0		MARCH				18,900				18,871		-29		-605

				489,100		6,648,800		- 0		0				0		APRIL				13,700				13,772		72		-533

				892,000		7,540,800		- 0		0				0		MAY				5,100				5,017		-83		-616

				990,900		8,531,700		1,017,426		0				0		JUNE				1,000				1,040		40		-576

				1,140,000		9,671,700		- 0		0				0		JULY '05				0				0		0		-576
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Mel Pascoe:
Campus had a power cut for a few hours  )say 3 hours)in the month plus sportpark put on oun generator for several days

Mel Pascoe:
Campus had a power cut for a few hours  )say 3 hours)in the month plus sportpark put on own generator for several days

Mel Pascoe:
looks in error !!



		





		






