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Abstract 

 

Slough Heat and Power Limited (SHP) has, since the 1920s, operated a combined heat 

and power plant – termed the energy centre – to serve the Slough Trading Estate, located 

west of London near Heathrow airport. SHP is a commercial and technical innovator and 

has evolved their infrastructure and operations over many decades. The installation was 

one of the first independent power producers in the UK. Fossil fuels – coal, oil and gas – 

have been historically important but these have in recent years been replaced by wood 

chips and Fibre Fuel (made from non-recyclable waste primarily cardboard and paper). 

This paper focuses on the wood fuelled part of the energy centre providing a review of 

the history of conversion from coal to wood and ongoing challenges. The site is currently 

the largest dedicated bio-energy facility in the UK, using around 300,000 tonnes of wood 

fuel per year. Due to its long history, SHP enjoys a unique legacy in terms of its 

infrastructure and its position in the local business and residential community. SHP’s 

experience offers important insights into development and operation of a sizeable 

renewable energy facility within the UK’s dynamic energy market.  
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Learning, innovation and the development of renewable technologies in the UK. 

 

 

 

1. Introduction 

In the last 15 years the development of biomass in the UK has been very disappointing. 

The government’s renewables policy and the potential role of biomass within this has not 

been consistent. Only seven of the possible twenty two NFFO contracts for fibrous 

biomass energy projects are now operational. Dan van der Horst (2005) argues that 

operational contradictions between different governmental objectives have limited 

progress to such an extent that it has “actually crippled the development of the biomass 

energy sector”(der Horst, 2005 p 705). This is an accurate picture of the UK as a whole, 

especially compared to the initiatives that have taken place in other countries such as 

Austria (Madlener, 2007) over the same time period.  However, at the local level there 

are some examples of innovation and change that do deserve to be highlighted because 

they provide lessons of what is possible despite an uncertain and vaccilating policy 

framework. This paper illustrates this through a case study of Slough Heat and Power. 

 

Thornley (2006) has provided a good review of the environmental, social and economic 

benefits of biomass, as well as the potential consequences. The key issue is the need for a 

clear long term market framework.  Biomass could contribute 471 – 874MWe by 2010 

(Thornley ,2006, p2089), and possibly 6% of all electricity generated by 2020 (DTI, 

2004).  This would mean at least a 140% increase over present installed capacity in the 

UK. So any lessons from existing cases of success need to be identified in order to be 

able to aim to meet the potential effectively and efficiently. 

  

Slough Heat and Power Limited (SHP) is a small utility located on the Slough Trading 

Estate which is reputedly Europe’s largest single-owned business park. It has an annual 

turnover of some £40m. SHP is a wholly owned subsidiary of the owners of the estate, 

namely SEGRO (Slough Estates plc), one of the largest property investment and 

development companies in the UK and a significant player internationally.  
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SEGRO develops and invests in property in the UK, Continental Europe and the USA. A 

thorough historical account has been written on the development of the Slough Estates 

business (Cassell, 1991). 
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SHP operates a combined heat and power plant that currently supplies about 400 local 

commercial and industrial enterprises with electricity, hot water and or steam. It also 

supplies 2,500 homes with electricity. In addition SHP provides drinking water to all 

businesses on the estate. SHP is also responsible for electricity supply on a trading estate 

owned by SEGRO in Birmingham, UK (although the company does not own or operate 

generation capacity on that estate).  

 

 

2. Necessary conditions for conversion: The adoption of Fluidised Bed (FB)boilers.  

 

Before examining the conversion to wood fuel around 2001, it is necessary to look 

further back to the 1980s because, at that time, the decision to invest in advanced flexible 

technology was made that enabled this conversion to be made.  

 

In the 1980s, it became apparent that some of SHP’s installed plant was of an age where 

operational costs were increasing and efficiency needed to be improved against the 

background of a rapidly changing economic and political climate for the electricity 

supply industry. Slough Estates commissioned a preliminary feasibility study to 

determine the optimum plant configuration to meet the requirements of the 1990s.  

 

Following consideration of a number of alternatives, the decision was taken to install a 

pioneering fluidised bed (FB) combustion system with a passout / condensing turbine 

alternator. Environmental and operational criteria were key to this decision. Circulating 

fluidised bed boilers provided compliance with national emissions control regulations 

without the need for an extensive flue gas clean up system. The design enabled a range of 

fuels to be used, including coal, densified refuse derived fuel and dried sewage 

derivatives. These boilers use washed smalls coal rather than milled coal which is used in 

large centralised power plants in UK, avoiding the cost and space required for a mill. The 

plant was constructed in 1989 and was commissioned in 1991.  
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3. Sufficient conditions for conversion: Management decision making and risk 

taking. 

 

The decision by SHP to construct FB boilers, which are uncommon in the UK, has 

proved to be prescient. The attributes of these boilers have provided the conditions to 

make it possible for them to convert to wood chip fuel.  In addition, however, to convert 

there was a need for management to adopt a pioneering approach to decision making in 

what was virgin territory, including: 

 

a. Significant financial investment. 

b. Clear sighted management and commercial risk-taking. 

c. A continuous process of organisational learning. 

 

During the 1980s and 1990s, UK energy policy concentrated on privatization, 

liberalization and competition. Around 2000, in response to the coincidence of increased 

oil prices, aging of UK generation assets, and greater import dependency, there was a 

paradigm shift in the objectives of energy policy towards security of supply and climate 

change (Helm 2005). It was evident to SHP’s managers that, within this new context, 

renewable energy would have an increasingly important role. They recognised that SHP’s 

infrastructure provided the opportunity for further innovation with potential commercial 

and environmental benefits. 

 

The management decision to replace coal with wood was difficult and complex. Despite 

the underlying design of the FB boilers enabling combustion of wood, fundamental 

technical and operational issues had to be resolved, as well as assessments of regulatory 

and market issues.  

 

In terms of the market environment, for example, at the time when management had to 

make decisions, the UK’s principle mechanism of supporting renewable energy was 

being discontinued (the discredited Non-Fossil Fuel Obligation (NFFO) system of 



 7 

competitive bidding rounds for long-term supply contracts). However, the details of the 

Renewables Obligation (RO), NFFO’s successor, had not yet been fully resolved. It was 

expected that dedicated biomass energy and biomass co-firing schemes would be 

supported but the value of support under RO, duration of support and requirements for 

achieving support were unknown. Management decision making in this uncertain 

environment was very difficult. 

 

Trading of emissions allowances was, in the year 2000, principally an academic topic. 

Such trading had been shown to work in practice but only in limited conditions, notably 

trading of sulphur in the United States. The United Nations Framework Convention on 

Climate Change had agreed the Kyoto Protocol to establish flexible mechanisms to 

achieve greenhouse gas emissions including an emissions trading scheme. However, 

ratification of the Protocol was, at that time, a distant prospect. Only bold visionaries 

foresaw systems of capping and trading emissions as a significant financial force. It was 

evident that conversion from coal to a renewable fuel should be rewarded if such trading 

systems were put in place but it was only possible to make an educated estimate of the 

level of rewards that may be forthcoming. 

 

There were a number of important technical issues that needed to be resolved for SHP to 

convert to wood fuel. Not least were questions around the level of wood fuelling that 

could be achieved. Consultants employed by SHP indicated that the maximum level of 

wood would be 60% cofired with coal. In the event, coal has been reduced to a level of 

around 5%.  

 

Another issue concerned business operations. One key problem faced by SHP was how to 

efficiently ensure the supply of wood fuel to the boilers. The existing system for coal 

supply comprised a 50 tonne coal reception hopper below ground level. Tipping 

articulated lorries unloaded directly to this hopper via a grid flush with the floor of the 

fuel shed. It was clear that this in-feed system would require modification for wood fuel 

with its wholly different characteristics to coal. Ultimately, a completely new in-feed 

system was constructed. 
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Another operational issue that had to be resolved was the fact that as wood is much less 

dense than coal, the number of fuel deliveries would increase substantially. An 

assessment of the impact on local roads, businesses and residents was necessary. In 

addition it was recognised that there would be a need to change the operations and 

method of using the fuel shed. When the FB boilers were fuelled with coal, the shed 

could house a strategic reserve of some two weeks worth of fuel. With the shift to wood 

fuel, the shed would become a vital part of the delivery and interim storage. It was also 

apparent that, with low density wood fuel, the quantity housed in the shed would only 

suffice to run the boilers for a limited period with no strategic reserve.  

 

A final operational problem was to find appropriate sources of wood fuel. Use of wood 

fuel on the scale envisaged by SHP was unprecedented in the UK. There were 

comparably large users of wood in the UK – sawmills and boardmills – but located in 

different parts of the country and with different specifications.  
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SHP was faced with the challenge of creating a network of suppliers with the capability 

of delivering wood fuel matching the specifications required. These requirements also 

needed to be developed, trialled and evolved. The process involved recruitment of 

consultants to map and quantify woodland resources. SHP was encouraged by the fact 

that the South East of England, in contrast to popular impressions, is relatively forested. 

Investigations and enquiries into the waste industry also indicated substantial streams of 

clean, untreated wood being disposed to landfill and which could be a source of fuel. 

  

4. Learning by doing: The experience of converting to wood fuel 

 



 10 

The approach taken by SHP was to gradually build a supplier network, stepped increase 

in the quantity of wood fuel, trialled use of existing systems, and modification and 

replacement of parts of the system as and when these became critical constraints.  

 

SHP initially used the existing in-feed system to convey wood fuel. It became quickly 

apparent that this system had shortcomings. Wood is much more cohesive than coal and 

the grid in the shed floor would become jammed and require manual clearing with 

compressed air lances and by manual rodding. Conveyancing of wood proved 

challenging. One issue was that whereas coal shatters and crushes under pressure, wood 

splinters and fragments, and is thus more problematic for conveyors.  

 

The coal in-feed system was used for a fairly extended period but, with increasing 

amounts of wood fuel being combusted in the FBs, it became clear that the in-feed 

system would become a critical constraint, restricting the rate at which fuel could be fed 

to the boilers.  

 

 

 

 

Consequently an entirely new in-feed system was designed and constructed. The design 

was bespoke to the energy centre. The new in-feed system comprises a walking floor, 

onto which wood chips are shovelled and mixed with a front-end loader, and a system of 

conveyor belts that deliver the fuel into the boiler house at an elevated level. One benefit 

was that mechanisms for screening metal contamination and over-size material were 

integrated into the new in-feed.  
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Fuel is stored in four vertical bunkers prior to being delivered to the FB boilers. This 

equipment was designed for coal and, inevitably, was not found to be optimal for wood 

fuel. Despite the sizeable dimensions of these bunkers, it was found that wood chips 

formed bridges with voids below halting the flow of fuel. The interim solution was to 

agitate the fuel using air lances introduced into the bunker via small openings. This was 

manual, demanding work and required a solution. A bespoke design of mechanical arms 

that sweep slowly around within the bunker was implemented and has proven highly 

successful.  

 

 

 

SHP’s wood fuel is clean and untreated and is free of any paints, preservatives or glues. 

Thus any type of manufactured board is excluded. Today the wood fuel is derived from 

virgin biomass and recycled sources. 

 

Biomass is virgin wood material, sourced directly from woodlands and parks, from local 

sawmills, and short rotation coppice willow grown on farms. Recycled sources are 

largely derived from broken or non-reusable pallets and other wooden packaging. It also 

includes wood from demolition sites and off-cuts from wood-based enterprises. At the 
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time of writing, the FBs are fuelled 95% with wood, or around 300,000 tonnes of wood 

per year, split evenly between biomass and recycled on a weight basis. 

 

Establishing the fuel supplies required extensive work to engage local wood recyclers and 

virgin biomass suppliers. This involved building relationships with existing wood-based 

enterprises and also with entrepreneurs who were willing to establish new activities such 

as short rotation coppice. SHP seeks direct contact with single companies that produce 

larger quantities of wood fuel and deals with smaller producers via intermediaries or 

aggregators.  

 

The conversion by SHP to wood fuel has provided an important stimulus for investment 

in wood fuel supply operations and infrastructure in SE England. This includes the 

provision of wood chippers and ancilliaries (screens, magnets etc), storage areas 

including hard standings, loaders and other machines for moving roundwood and chips. 

The human resource input has also been very sizeable – the formation and development 

of relationships by numerous, dispersed actors involved in the chain from wood source 

via processing and interim store and ultimately to the wood shed at the energy centre. 

 

The EU trading scheme has proven to be significant for SHP. When the plant was 

burning coal and gas, the level of emissions peaked at just under 500,000 tonnes of CO2 

per year during 1998. This has been reduced to a level of 50,000 tonnes. These are 

independently verified and audited. The plant was allocated allowances under phase one 

of the trading scheme (2005-2007) approximately corresponding to emissions levels 
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when it was a coal-fired plant. SHP’s vision has thus allowed it to take advantage of the 

newly established carbon market.  

 

 

5. Current business challenges. 

 

i. Supply. 

The firm faces an ongoing challenge of maintaining and improving the wood fuel supply. 

On the one hand, more companies are entering the market as suppliers. Some may offer 

additional benefits to buyers, such as deliveries in twilight hours or during weekends, 

avoiding peak and congested periods in the day. Such firms may find a ready source for 

their products. On the other hand, some suppliers are leaving the market. These 

companies find that it is not possible for them to consistently maintain fuel quality levels, 

and they fail to meet the technical requirements of firms such as SHP. Other suppliers 

may also find it a financial challenge to deliver to SHP – for example if they are 

relatively distant to the energy centre.   

 

ii. Efficiency. 

A key objective is to improve wood fuel quality, as this is known to have a major impact 

on plant efficiency and costs. Wood fuel characteristics impact on the in-feed system, 

affecting the rate at which fuel can be fed to the bunkers sited before the boilers. Wood 

fuel quality also impacts on break-downs and maintenance of the in-feed system. Wood 

fuel quality impacts on erosion and corrosion of boiler components, and the extent and 

frequency of maintenance has very substantial financial impacts.  

 

iii. Continuous improvement in business process. 

Continuous improvement can be best illustrated through a simple example.  Over-sized 

wood material was a problem in that material that was too large to enter the system was 

being delivered by some suppliers. Management introduced a star-screen in the fuel shed 

to control this.  A system of walk-round inspections of deliveries was introduced. For 

deliveries including large material, financial penalties were levied on the suppliers - using 
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a sliding scale of downgrades and financial penalties and culminating in rejection of the 

whole load. Through this process over-size material was reduced by some 80% within a 

period of a few weeks. The oversized material was formerly disposed to landfill but, in 

cooperation with a fuel supplier, SHP management have introduced a system to reprocess 

it and return it as fuel to the site. Thus both cost and environmental benefits were 

realised. 

 

iv. Customer service. 

SHP is an integral part of the offering to the Slough Trading Estate’s customers. SHP’s 

message for customers is “best price, secure, renewable energy”. A decision was taken a 

few years ago by SHPs senior management to offer a best price guarantee for all the 

utilities it provides. This was in view of the sensitivities around the operation of a licence 

exempt distribution network that does not allow customers to change to other suppliers. 

This policy allows SHP’s parent company SEGRO, the landlord on the estate, to include 

market-competitive energy in their offering to customers wishing to relocate to the 

Trading Estate. 

 

SHP is also able to offer high level of supply security. Over the period 2003-2006,  

SHP’s performance for customers on the estate averaged four minutes of supply 

interruption per customer per year compared to 80 minutes per customer per year in 

South East England region. Today it is fair to say that power supplies are taken for-

granted by many commercial entities. Individuals and organisations will only consider 

the issue when there is a problem. Some customers, however, are particularly sensitive 

and are highly attuned to the need for non-interruptible power supply, notably modern 

digital data centres. A number of such businesses have been attracted to Slough Industrial 

Estate in recent years; security of the electricity supply provided by SHP has been an 

important element in their decision.   

 

SHP regularly examines opportunities for extending their networks, particularly the 

electricity and hot water. The company has strong links with the local community and, 
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for example, during 2007, an electricity supply will be provided to a new build block of 

flats owned by a Housing Association.  

 

Extending the heat network is challenging from a capital investment point of view. Even 

a short extension to this network is highly expensive since it will invariably involve “hard 

dig” which is disruptive to the public.  The capital investment case is not helped by the 

fact that renewable heat receives no financial support in the UK. Many stakeholders are 

urging the government to support renewable heat, given the fact that heat use in 

commerce, industry and residences in UK is actually a much more important source of 

carbon emissions than electricity use. However, for the time being, the government has 

lacked the will to engage in this disparate, complex sector with its numerous players. 

 

6. Conclusions 

 

This case study has provided some insights into the more recent history of a unique site in 

the UK, specifically the conversion of a major part of the energy centre from coal to 

wood fuel.  

 

The history of this shows that managers took a key decision to invest in FB boilers when 

almost no one else in the UK was considering such a technology. This then later allowed 

SHP to consider being a first mover in the changing energy market.  From the mid-1990s, 

it was evident that electricity liberalization would give dramatic changes in the 

competitive environment.  In the event, there were substantial reductions in wholesale 

prices following the introduction of the New Electricity Trading Arrangements (NETA) 

in 2001 (National Audit Office, 2003). Coal was increasingly costly and would evidently 

pose challenges in terms of environmental compliance. It was evident to management 

that a change to the business was necessary. The decision to convert to wood fuel was 

pioneering given the uncertainties and business risks that faced them.  They could see 

that the market was changing but the benefits of conversion were certainly not apparent at 

the time the decisions were made.   

 



 16 

The parent company, SEGRO, had a clear commitment to the local community and its 

flagship estate. SHP was a pioneer, its approach to risk was not based on simple market 

analysis. Its attitude to uncertainty was long term not short term.  

 

In cases where the business environment is in flux, the regulatory system is uncertain and 

the prospects for profitability are unknown, commercial firms find it very difficult to 

innovate.  Yet despite the hostile environment SHP did innovate. It is still learning, but it 

is now reaping some rewards from the brave decisions that were made. It now has the 

technology and a fund of experience and knowledge second to none in the UK in the use 

of biomass, and it stands out as a pioneer which provides a number of important lessons 

for others wishing to develop biomass sourced renewable energy solutions.    
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