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Glossary 
Term Definition 

Environmental 

Impact Assessment 

Environmental Impact Assessment (EIA) is a means of drawing together, in a systematic 

way, an assessment of the likely significant environmental affects arising from a proposed 

development 

Environmental 

Impact Assessment 

Report 

A document reporting the findings of the EIA and produced in accordance with the EIA 

Regulations 

Mitigation Measures, including any process, activity or design to avoid, reduce, remedy or 

compensate for adverse effects of a development. 

 

List of Abbreviations 
Abbreviation Description 

AERI Agile Energy Recovery (Inverurie) Ltd 
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Abbreviation Description 

CEL Castle European Ltd 

EfW Energy from Waste  

EIAR Environmental Impact Assessment Report  

BAT Best Available Technology  

BATC Best Applicable Technique Conclusions 

C&I  Commercial & Industrial 

SUDS Sustainable Urban Drainage Scheme 

CFB Circulating Fluid Bed 

A-CFB Advanced Circulating Fluidised Bed 

ACT Advanced Conversion Technology 

BEIS The Department for Business, Energy and Industrial Strategy 

LVIA Landscape and Visual Impact Assessment 

MWt Megawatts thermal  

MWe Megawatts electric  

IED Industrial Emissions Directive 

PPC Pollution Prevention and Control 

APCR Fly Ash 

IBA Incinerator Bottom Ash 

SEPA Scottish Environment Protection Agency 

GWP Global Warming Potential 

TSO Transmission System Operator 

LoW List of Waste 

SO2 Sulfur dioxide 

CO2 Carbon dioxide 

NOx Nitrogen oxides 

 

3.1 INTRODUCTION 

3.1.1 This chapter sets out the main stages followed in the design evolution of the proposed development. It 

demonstrates how the site design and the layout of the development has evolved following feedback on the 

scoping submission and taking into consideration the identification of various constraints and site-specific factors.  

3.1.2 Planning Advice Note (PAN) 68: Design Statements explains the design statement process. Design and Access 

Statements are a statutory requirement for all Major Developments under the terms of the Planning etc. (Scotland) 

Act 2006.  

3.1.3 Legislation banning the landfill of all biodegradable waste was due to come into effect on 1 January 2021 but has 

now been delayed to 2025 due to the non-availability of alternative EfW facilities.   

3.1.4 Agile Energy Recovery (Inverurie) Ltd is developing a facility for the pre-treatment and energy recovery of 

biodegradable municipal and commercial waste in Inverurie, Aberdeenshire. As first mover, Agile will be protected 

by the proximity principle against an oversupply of competing EfW plants.  

3.1.5 The overriding vision for this project has been to develop an integrated energy park with the potential to attract co-

located, complementary businesses with the potential to provide real benefit to the community.  

3.1.6 The development will provide a sustainable and clean solution for the treatment of waste in the North East of 

Scotland, whilst also being aligned with the Scottish Governments critical priority for decarbonisation by generating 

low carbon electricity and heat.  

3.1.7 The proposed facility will generate electricity for use on site and for export to the grid and heat to be fed into the 

proposed district heating network which is proposed to supply Inverurie and the surrounding settlements of Kintore 

and Port Elphinstone.   

3.1.8 This chapter is accompanied by the following Technical Appendices: 

 Appendix 3.1: Best Available Technology (BAT) Conclusions for Waste Incineration  

 Appendix 3.2: Waste Characteristics and Composite 

 Appendix 3.3: District Heating 

 

3.2 SITE SELECTION 

Location 

3.2.1 The North East of Scotland represents a significant market opportunity for an EfW processing plant due to the 

local availability of suitable waste (as fuel) and the requirements of the Waste (Scotland) Regulations 2012 which 

will require an end to the disposal of biodegradable material to landfill from 2025. At present, there are no 

alternatives to the disposal of Commercial & Industrial (C&I) waste other than landfill within the target regions of 

Aberdeenshire and Moray.  

3.2.2 An extensive site search highlighted a small number of potentially suitable sites but only one fulfilled the 

requirements for access, traffic impacts, planning constraints and the potential to deliver heat to the proposed heat 

network. The site is also zoned in the local plan for employment and provides an ideal location both geographically 

and geo-politically. The chosen site covers an area of approximately 39,880m2. The approximate centre of the 

development site is at: E378190, N819074. The site is ideally located to allow access to the primarily C&I waste 

from Aberdeen City, Aberdeenshire and Moray as potential feedstock for the plant. This location is shown on 

Figure 1.2.  
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3.2.3 The site is ‘Brownfield’, having previously been home to a paper mill for 157 years until its closure in 2009. Since 

2011 the site has been consented in principle for general industrial use which provides a degree of baseline 

information, favourable assessment and conditions.  

3.2.4 The site is well serviced by road from Aberdeen and all points further south, and by ports along the east coast of 

Scotland with facilities and service companies supplying heavy lift and transport associated with the offshore oil 

and gas industry.  

3.2.5 There is also a serviceable private rail siding into the site although this is presently unused. There are heavy duty 

foundations, pile caps and hard standing within the footprint of the old paper making machine building which is 

now demolished.  

3.2.6 Lastly, this chosen site benefits from being located in close proximity to a number of sizeable consumers of heat. 

Along with the heat demand from Port Elphinstone and Inverurie to the North, Kintore to the South also provides 

an attractive opportunity for a district heating scheme.  

 

Layout 

3.2.7 In response to feedback received from the various authorities and organisations at the scoping stage, a number 

of variations and improvements have been made to the development layout to ensure a fully compliant design 

solution.  These are described in the following sections. 

3.2.8 Following detailed plume modelling, the stack height has been increased from 55m to 70m to meet dispersion 

standards and ensure adequate dispersal and thus mitigation of any remaining emissions from the flue stack.  

3.2.9 In order to protect and significantly increase the ecology and biodiversity of the surrounding natural habitat an 

ecologically sympathetic riparian zone will be created along the riverbank providing a 10m wide buffer zone 

between the river and the plant boundary fence. The riparian zone will also ensure the protection of the Sluice 

Bridges (Cat C) within the Aberdeen canal which are known to be of historic environmental interest.  

3.2.10 In order to suppress operational site noise, an acoustic wall along the East side of the site comprising stone filled 

gabion baskets has been included into the design.  

3.2.11 It was understood from the very early stages of the project that the Inverurie site was subject to a limited amount 

of potential flooding, as highlighted by the 1:200-year Aberdeenshire Flood Risk and Mitigation Study and other 

work carried out for previous planning applications in and around the site. In order to avoid the potential impacts 

of this flooding, the footprint of the entire development avoids completely the areas of potential flooding.  

3.2.12 In order to mitigate the potential effects of site drainage, additional land has been secured to the South of the site 

to accommodate a sizeable, natural SUDS (Sustainable Urban Drainage Scheme) scheme.  

3.2.13 The location of the site entrance has been changed to allow for the safe and efficient flow of lorries into, out of and 

around the site. 

3.2.14 A perimeter fence will be erected around the whole site to ensure the safety and security of the site, members of 

the public and animals.     

Technologies 

3.2.15 In the drive for Scotland to become net zero carbon by 2045, correctly designed and managed energy from waste 

plants present a very good solution for assisting the government in delivering this vision. The proposed plant will 

deliver low carbon energy while also reducing waste going to landfill and in so doing, remove the production of 

methane inherent with landfill while using waste to generate both thermal and electrical energy for use by the local 

community.  

3.2.16 The design bas been reviewed against the Waste Incineration Best Applicable Technique Conclusions (BATC) 

document released as part of the EU Industrial Emission Directive regulations in December 2019 and found to be 

compliant with all of the applicable techniques. Further details of the BAT review process can be found in Appendix 

3.1.  

3.2.17 The development team has carried out extensive due diligence on available technologies that are employed on 

waste to energy plants both in the UK and overseas including the following.  

 Grate firing (commonly using waterfall grate technology)  

 Bubbling Fluid Bed technology (employed in single and double stage combustion designs)  

 Circulating Fluid Bed (CFB) technology 

 Two-stage combustion technology (this is referred to as Advanced Conversion Technology (ACT) by BEIS 

and consists of gasification followed immediately in a single continuous process by combustion)  

 Melting furnace technology (commonly found in Japan and South Korea)  

 Various hybrid designs 

3.2.18 The development team has chosen CFB technology for the following primary reasons.  

 It has the highest conversion efficiency of all the options (with the possible exception of gasification followed 

by engine combustion of the syngas)  

 It is robust and proven over many decades in coal, biomass and EfW applications 

 There are three major vendors with suitable designs and a track record in EfW applications (Valmet,Sumitomo-

Foster Wheeler and Andritz) 

 There are a large number of analogue facilities including some in the UK 

 The technology is inherently emissions minimal due to the nature of the way in which the fuel is pre-processed, 

introduced to the furnace and combusted within the furnace 

 The process lends itself to an ability to control the burn very precisely using combustion control software 

management tools 

 Although the process requires careful pre-processing of the waste into Refuse Derived Fuel (RDF), this 

process removes recyclates in the form of metals, hard plastics and inerts which reduces harmful emissions 

and counters criticism of such plants which are simply seen as ‘mass burn incinerators’ (see below).  

 The project to an extent, thus future proofs the process against future legislation which will inevitably enforce 

stricter emissions limits 

3.2.19 Due to adequate pre-treatment of the fuel and separation of recyclable material, the volume of bottom ash is 

reduced to about 11% of fuel volume. Limestone or CaO dosing is optional if fuel qualities require dosing of these 

materials into the fluidized bed (to control SO2 emissions) beyond mixing into the fuel mix. NOx emission while 

negligible can be controlled if present by urea (Ad-Blue) dozing at the flue gas condensation unit where this 

capability is installed.  

3.2.20 An A-CFB (Advanced Circulating Fluidised Bed) furnace utilises the efficiency and flexibility of circulating fluidised 

beds (CFB) technology to produce a boiler which offers more in output per tonne of fuel. For any given power 

output therefore, fuel consumption is reduced along with CO2 emissions by 6% compared with plants of 

comparable size using traditional technology. The boiler is able to achieve this while maintaining fuel flexibility and 

reliability. NOx emissions are also negligible compared to traditional grate fired boilers which for reasons largely 

unknown have pre-dominated in the UK EfW market for decades, unlike Europe and Scandinavia, where CFB and 

A-CFB is much more common, indeed commonplace. 

3.2.21 The A-CFB boiler can be adjusted to any appropriate fuel blend range that is adequately blended to provide 

consistent fuel qualities over a period of time. The fuel pre-processing guarantees a standard deviation of 0.7 
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MJ/kg in terms of fuel quality; therefore, an appropriate blend of fuel can always be provided to the boiler during 

operation. The plant has automatic fuel sampling and testing to inform the boiler control system and plant operators 

of the characteristics and qualities of the fuel being presented to the furnace at any given point in time. 

3.2.22 In addition to the boiler, a range of ancillary technologies are proposed that will enhance and support the primary 

process design and enhance the overall efficiency of the plant, minimising emission levels such that they are well 

below the requirements of the IED (The Industrial Emissions Directive) Regulations, promulgated in Scotland in 

the PPC (Pollution Prevention and Control) Regulations 2012. The plant is designed to be district heating ready 

utilising highly efficient heat pump technology.  

3.2.23 The furnace comprises an Advanced Circulating Fluidised Bed (A-CFB) and includes a separator, heat exchanger 

(to control temperature of the fluidized bed) and vertical idle pass. The furnace is equipped with bottom ash 

separation, treatment and transfer to the bottom ash storage silos.  

3.2.24 The selected technology solution is capable of processing up to 0.24M Tonnes of Scotland’s biodegradable 

residual waste a year. To put this into context, in 2015 approximately 11.5M Tonnes of waste was collected in 

Scotland of which 4.13M Tonnes (36%) was sent to landfill. Of this landfilled waste, over half of it (2.4M Tonnes) 

was suitable for use as fuel within EfW plants. The existing EfW capacity in Scotland (i.e. either existing, in planning 

or permitted) is 1.18M Tonnes which leaves a gap of 1.22M Tonnes of waste continuing to be sent to landfill which 

could be used as fuel.  

3.2.25 The plant will therefore be able to process up to 16% of the remaining waste fuel while at the same time providing 

280,000MWh/year of low carbon electricity and up to 280,000 MWh/year of low carbon heat. This heat will have 

the potential to be distributed via a community owned district heat network which could be the largest and most 

efficient system in Scotland, to Inverurie & Port Elphinstone to the north and Kintore & Dyce to the South.  This 

forms part of the future vision for the Energy Park and the heat network would form part of a separate application 

should the proposed development gain consent.   

3.2.26 The presented plant delivers on Government Zero Waste and Energy Strategies and has been designing to be 

fully carbon capture ready. An additional biofuel fired back-up plant has been included within the design to provide 

heat to the district heat network should the main boiler be out of action for maintenance etc. Appropriate generator 

back-up will be provided which is capable of providing both safer shutdown and black start power.    

3.2.27 The plant will be fully carbon capture ready and there is every intention to implement CO2 capture as soon as a 

proven carbon capture and utilisation technology is available. The project is in discussion with a number of 

technology developers and academic spin outs which would provide for CO2 capture and production of variously, 

nitrogenous fertilisers and pharmaceutical grade carbonates as an end product. Clearly implementing such 

technology will also render the plant emissions carbon negative.  

 

Façade 

3.2.28 The façade cladding materials have been chosen to minimise the visual impact of the development while also 

providing the required noise attenuation and fire resistance necessary for the safe operation of the plant. All of the 

buildings will be clad in fire resistant sound absorbing Kingspan (or equally insulated panels) with an external 

timber screening panel providing a measure of aesthetic appeal.  

3.2.29 Locally grown pressure treated spruce boards will be bolted to a galvanised steel ladder rack framework which will 

provide a 100mm spacing between the Kingspan panels and the timber cladding. The boards will be 150mm wide 

with a gap of 75mm between them to assist with wind loading and equalisation of the pressure on both sides of 

the boards.   

3.2.30 The vertical panels will be prefabricated and fitted with the timber screens in 12m lengths x 3m wide, transported 

to site and further assembled into full vertical lengths for final installation. The screening panels will be set back 

from the engineering cladding by 100mm and fitted with fire stops if building regulations and detailed design 

requires.   

3.2.31 Photomontages which show the proposed façade are provided in Figures 7.3 – 7.8. 

Landscape & Visual 

3.2.32 In line with feedback on the scoping report, the proposed 5km study area around the site has been adopted and 

includes an assessment of the special qualities of the Bennachie Special Landscape Area including views from 

the summit of Bennachie, which is known to be an important feature within Aberdeenshire, with a high recreational 

value.  

3.2.33 The design has included the adoption of locally grown timber screening panels shaped to replicate the outline of 

the Bennachie range in a strong architectural statement in order to create a positive landmark in the surrounding 

area, together with additional landscaping and planting of native species around the proposed buildings to screen 

the lower elements of the development and provide significant areas of additional and enhanced natural habitat.   

3.2.34 Furthermore, the number of viewpoints has been chosen to include nearby residential areas including Port 

Elphinstone and Kintore, Bruce’s Camp, Keith Hall Historic Garden and Designed Landscape, and local cultural 

heritage features such as Kinkell Churchyard.  

 

3.3 DESCRIPTION OF THE FACILITY & TECHNOLOGY 

3.3.1 Agile Energy Recovery (Inverurie) Ltd (hereinafter referred to as AERI) have appointed Castle European Ltd 

(hereinafter referred to as CEL) as their front end engineering design (FEED) contractors to design a waste pre-

treatment and Energy Recovery Facility (ERF) utilising proven and referenced technologies from well-established 

equipment suppliers.  An overview of the process is shown in Diagram 3.1 below.  The plant has been designed 

to provide the following:  

 A waste pre-treatment and fuel processing facility with a capacity of 240,000 tons/pa of municipal and 

commercial waste with a continuous operation of 8,000 hours/pa  

 An Energy Recovery Facility for the controlled combustion of processed waste for:  

– Electricity generation with up to 35MWe gross capacity, with continuous operation of 8000 hours/pa  

– Heat generation from the recovery of waste heat. With the capacity to supply in excess of 70MWt with 

flexible operation, adjusted to the needs of the heat consumers 
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Notes on Diagram 3.1 Process Flow Diagram 

1.  Mixed municipal and commercial waste is delivered to the site and taken into the pre-treatment and fuel 

processing hall. Equipment in this part of the plant shreds the delivered materials and maximises the recovery 

of recyclable materials and removal of any large inert elements such as bricks/stones and metals. Fines 

content as inert mineral material (sand) can be adjusted to be removed during the separation process or 

remain in the fuel stream as particulate to be added as fluid bed material in the furnace.   Heavy plastics are 

also separated as much as possible and sent for recycling. The biodegradable waste that remains is then 

processed and sent to the storage silos. The waste processing hall is operated in a negative air pressure 

environment in order to prevent escape of any odour. 

2.  The fuel is transported by conveyor to the fuel storage silos. These have a special design that mixes and 

homogenises the fuel that is delivered to them over several days, thus achieving a fuel uniformity at any one 

time that is essential for optimum furnace operation. 

3.  Fuel is delivered to the circulating fluidised bed boiler and combusted under controlled conditions, using 

proven technologies to generate heat and raise steam in the boiler. The process applies ‘best available 

technology’ (BAT) to ensure residence times and temperatures are at the required levels to prevent the 

formation of dioxins/furans (See Appendix 3.1). The combustion process design also minimises the formation 

of nitrous oxides (NOx) and carbon monoxide (CO).  

4.  Bottom ash from the furnace is treated and utilised as aggregate. The small amount of APCR (Fly ash) that 

results from the process will either be treated on the site utilising some of the CO₂ from the flue gas and 

utilised as aggregate or disposed of in accordance with regulations at a certified site. 

5.  The heat generated, makes steam to drive a steam turbine powering a generator to produce electricity. The 

remaining heat is collected by the surface condenser through a process of heat exchange. 

6.  The combustion process produces flue gasses, mainly nitrogen and carbon dioxide that are carefully cleaned 

prior to release. This process is continually monitored to ensure adherence to the Pollution Prevention Control 

Regulations and the plant Permit conditions set by the Scottish Environment Protection Agency (SEPA). 

7.  Treated flue gas is delivered to a heat recovery and scrubbing facility which includes water treatment 

processing equipment to recover remaining heat energy, water and any small particulates. 

8.  Clean flue gas is vented through the stack and released to the atmosphere. This process is continually 

monitored to ensure compliance with SEPA requirements, and the plant license conditions. 

9.  Electricity from the generator is taken to the main power transformer for onward export to customers. 

10.  Heat energy is captured at a few locations along the process and used to enhance the efficiency of the 

combustion process and to provide district heating. 

11.  When district heating demand is low, additional cooling for the steam turbine is provided by the cooling units. 

The design of the coolers prevents the formation of a visible plume. 

12.  Treated process water and recovered rainwater are retained and stored to allow for water re-use; minimising 

the plant’s impact on local resources. The process is a net producer, not consumer of water.  

 

3.4  RATIONALE AND OPERATING APPROACH 

3.4.1 In order to provide consistent power and heat generation with the ability to maintain stable power output this 

intelligent plant is equipped with the capacity for the comprehensive processing, separation and blending of waste 

into a consistent fuel for power generation. 

3.4.2 Fuel qualities are controlled by a comprehensive sampling and testing process to support the detailed predictive 

management in the fuel–to–power process. Large fuel silos with over 144 hours of residence time and a 

comprehensive blending technology provide moisture equalization, blending and storage. The plant is equipped 

to maintain a balance between the sulphur and calcium content of the fuel to prevent the formation of SO2 in the 

furnace. In a similar manner, the combination of consistency and predictable nature of the fuel, in conjunction with 

the advanced air preheating process and fuel feeding into high temperature combustion (8500C) for at least 2 

seconds prevents the formation of dioxins and furans. 

3.4.3 The air preheating arrangement is highly efficient and facilitates the stable temperature of air delivered to the 

furnace at the appropriate volume and pressure to maintain the optimal conditions for the combustion of fuel. 

Saturated and cooled flue gas is available for recirculation to contribute to an already comprehensive NOx 

prevention process that comprises of; consistency of fuel, precise supply of combustion air, innovative control of 

the fluidized bed temperature and flue gas recirculation for temperature control. All of this is underpinned by the 

advanced sampling and testing of fuel which enables the predictive management of the plant.  

3.4.4 Advanced and proven soot blowing solutions are combined to prevent adverse effects on heat exchange surfaces. 

This process is near continuous in order to ensure consistent heat-to-steam transfer. 

3.4.5 The boiler delivers a large volume of steam that the innovative turbine arrangement can convert into electricity in 

an efficient manner. As a consequence of the turbine configuration, it provides a disproportionately larger level of 

inertia in comparison with conventional plant arrangements of comparable power output. 

3.4.6 Comprehensive sampling and testing are applied to incinerator bottom ash (IBA), fly ash (APCR) and the flue gas 

to complete the boiler data system and inform the predictive management of the plant. 

3.4.7 Fly ash production with an ESP (electrostatic precipitator) as part of the design will be 0.484Te/h or around 3,800 

tonnes per year, and thus 2% by weight of the fuel input to the furnace. The project has specified an ESP in the 

design for this reason – to minimise the production of APCR (Fly-ash) which is considered a hazardous waste and 

thus to be minimised. By comparison and without an ESP the hourly production of APCR would be 1.75 Te/h and 

thus 14,000 Te/annum and 7% by weight of the fuel input.  

3.4.8 The bag filter with active carbon injection is delivered by a leading industrial partner to ensure that the flue gas 

continuously meets IED BAT/BREF emission requirements. Thereafter, the flue gas is introduced to an advanced 

heat recovery system equipped with ozone injection and the ability to fully condense the flue gas at a very low 

temperature (below 200C) creating an ideal environment to enhance solubility of the remaining pollutants in the 

Diagram 3.1: Process Flow Diagram 
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water condensate. Condensate is then taken for comprehensive water treatment and re-used, while the flue gas 

with enhanced CO2 content and without acidity is heated up to 570C and further pressurised. 

3.4.9 This flue gas is suitable for release through the stack or for carbon capture. Space has been reserved within the 

plant layout and presents the opportunity for the first “carbon capture ready” plant in the industry. 

3.4.10 Material suitable for recycling is separated at the fuel pre-processing stage. This includes the removal of heavy or 

medium plastics that are suitable for recycling into products (beams, railway sleepers, etc) for long term 

sequestration. This process limits the volume of bottom ash and maximizes the recovery of economic value as 

well the increased long-term sequestration of CO2. Therefore, the volume of CO2 emitted from fossil based / non-

biogenic fuel within the overall fuel mix is lower in this plant than many comparable facilities.  

3.4.11 The plant is equipped to deliver heat for further use via its district heating system. The design enables the use of 

low-grade heat for district heating, while also enabling the provision of valuable services to the electricity grid which 

is increasingly exposed to increased volatility as a result of the deeper penetration of intermittent renewables. 

Large scale district heating provides an economic and effective balancing method for this intermittency. 

3.4.12 A sophisticated power plant offers sophisticated, high quality jobs in maintenance, data management, portfolio 

management and other knowledge-based activities. It improves its quality of service during its operational life 

through the acquisition of data. The design is intended to provide a long-term sustainable operation with minimal 

material and carbon intensity. It is designed to serve 25 plus 25 years of industrial service and due care is made 

to use recyclable materials and components. 

3.4.13 The design approach of the plant includes the intention to use construction wood and other materials that offer 

long term CO2 sequestration in order to offset inevitable CO2 intensity of some plant components. 

3.4.14 Critical electromagnetic radiation is prevented, while fluids and materials used in the plant are selected to minimise 

any global warming potential (GWP).  

3.4.15 Information and estimates provided within this document are based on the best available knowledge of vendors, 

industrial partners and operational experience from existing installations as well as data gathered from publicly 

available sources.  

3.4.16 This plant model is intended to operate with consistent fuel produced by comprehensive pre-processing.   

 

3.5 THE FACILITIES 

 

Diagram 3.2 Simplified Process diagram (source CEL) 

 

Notes on Diagram 3.2 Simplified Process Diagram 

A1 waste receiving building; 

A2 waste treatment building; 

A3 Storage (silos) for processed waste, for homogenisation, prior to use as fuel in the thermal power plant “B“; 

A4 Conveyor system for fuel from the storage silo to the boiler silo; 

B1 Boiler facility with auxiliary systems for: 

a. Fuel supply (combustible waste); 

b. Supplementary fuel supply (natural gas); 

c. Sand supply; 

d. Reception and removal of waste material from the furnace; 

e. Primary and secondary air supply; 

f. Boiler feed water supply. 

o B1.1 Flue gas cleaning of particulates via cyclones and bag filter; 

o B1.2 Flue gas outlet (flue gas fan); 

o B1.3 Flue gas heat recovery process; 

o B1.4 Stack; 

o B1.5 Heating system for condensate reheating; 
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o B1.6 Heating system for primary and secondary air reheating 

B2 Turbine generator set: 

o B2.1 Steam turbine; 

o B2.2 Electric generator; 

o B2.3 Steam turbine condenser and cooling; 

B3 Switchroom: 

o B3.1 Electrical and auxiliary facilities with step-up transformer and back-up parasitic load 

transformer; 

o B3.2 Electrical and auxiliary facilities for district hearting with two transformers;  

o B3.3 33 kV power system facility. 

B4 gas engine to cover self-consumption of the plant’s electrical facilities 

C1/C2 cooling of power plant and upgrading low grade heat for district heating system; 

C3 Pipework system for the transportation of heat in district heating system; 

D1 Process water facility; 

D2 Decarbonized water facility; 

D3 Demineralised water facility; 

D4 Wastewater facility; 

D5 Infrastructure systems (sanitary water, firewater, storm water and sanitary sewage).  

 

3.5.1 The combustion process is based on an advanced circulating fluidised bed (CFB) boiler which is widely recognized 

as the BAT (see Appendix 3.1) industrial standard for combustion of variable quality fuels. This boiler requires 

appropriate fuel preparation and processing prior to being introduced to the furnace. The boiler operates with a 

variable composition of the fluidised bed material to ensure adequate fluidisation, residence time, SO2 control and 

optimal heat transfer efficiency. It also adds an appropriate thermal mass to the combustion process to ensure the 

rapid combustion of difficult fuels in order to prevent the formation of dioxins and furans.  

3.5.2 The furnace is an Advanced Circulating Fluidised Bed (A-CFB). It comprises furnace, separator, heat exchanger 

(to control temperature of the fluidized bed) and vertical idle pass. The furnace is equipped with bottom ash 

separation, treatment and storage in the bottom ash silo. 

Due to adequate pre-treatment of the fuel and separation of recyclable material, the volume of bottom ash is 

reduced to about 11% of fuel volume. Limestone or CaO dosing is optional if fuel qualities require dosing of these 

materials into the fluidised bed (to control SO2 emissions) beyond mixing into the fuel mix.  

3.5.3 A-CFB boilers can be adjusted to any appropriate fuel range that is adequately blended to provide consistent fuel 

qualities over a period of time. The plant has automatic fuel sampling and testing to inform the boiler control system 

and plant operators of the characteristics and qualities of the fuel being presented to the furnace. Therefore, an 

appropriate blend of fuel can always be provided to the boiler during operation. 

 

3.6 WASTE PROCESSING CAPACITY 

3.6.1 The pre-treatment process offers a comprehensive solution for refining waste into a locally sourced, 

environmentally friendly fuel for energy production. The sources of waste shall be source segregated in line with 

best practice for the minimisation of waste.  However, the developers of the plant do not have substantive control 

over this aspect of the waste cycle and there remains a risk that recyclable material is received at the plant in error. 

In order to mitigate this risk, the developers have incorporated a waste processing and recyclate separation facility 

into the design. 

3.6.2 The stages of the process are shown in Diagram 3.3 below.  

 

Notes on Diagram 3.3 Waste stream from receiving point to shredder and silo 

 Waste is delivered by truck to the plant directly into the fuel processing hall  

 Visual inspection and density scanning of the waste is undertaken to identify any hazardous or non-

combustible materials that could cause issues to the boiler or the shredder 

 The process starts with a feeder, which continuously supplies an optimum amount of waste into the shredder. 

The feeder is adaptive and operates in conjunction with the shredder to continuously deliver the right amount 

of waste for processing. This allows the shredder and production line to work at maximum capacity on a 

continuous basis  

 The shredder reduces particles of waste to the correct size in a single stage to remove the need for additional 

shredding  

 Once the waste has been shredded, the process extracts valuable recyclables and removes other selected 

fractions including glass, ceramics, stones, heavy plastics through a process of screens, trommels, air-

separators, air clarifiers in a fully automated process. The quality of the fuel is increased by the removal of 

these fine non-combustible materials. This increases the calorific value of the produced fuel while also 

removing components that might impact on the quality of combustion  

 After pre-processing, the fuel is stored in a fuel silo where additional blending and homogenisation will occur 

over a residency period of 6 days  

 Fuel from the silo is delivered by conveyor to the silo next to the boiler from which the boiler is directly supplied 

with the fuel. The period of fuel transportation between two silos is 6 hours  

 

a - weighing of waste, b - waste shredding, c - waste 

Diagram 3.3 Waste stream from receiving point to shredder and silo (source CEL) 
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Diagram 3.4: Waste stream from receiving point in the plant to shredder and silo (source: BMH) 

 

 

Diagram 3.5 Waste separation (source: BMH) 

 

3.6.3 Pre-processing of the waste offers significant benefits compared to simply burning untreated waste. Shredding the 

waste homogenises the material stream, which makes conveying and sorting easier and combustion much more 

efficient. Separation of materials increases the calorific value and defines the value of the fuel in terms of its 

capability to produce energy.  

 

3.7 POWER EXPORT CAPACITY & PARASITIC LOAD 

3.7.1 The plant is designed as a utility standard power plant capable of operating at over 8,000 hours per annum of 

equivalent maximum output; representing availability of 90% or more throughout the year. 

3.7.2 Gross power of the generator is 35MWe and self-consumption of the plant averages 5.1MWe. Net electricity 

available for export is therefore 30.0MWe. 

3.7.3 Net electrical output for the year will be approximately 240,000MWh. 

3.7.4 Self-consumption of the plant is provided by the plant’s own generation, and includes an additional gas engine 

and associated generator.   

 

3.8 HEAT EXPORT CAPACITY & IMPACT ON POWER GENERATION 

3.8.1 The plant has a cooling requirement of 63.51MWt; this can be vented to atmosphere via cooling towers. However, 

utilisation of the available waste heat in a district heating system to displace the use of fossil fuels is more efficient 

and more beneficial to the environment. 

3.8.2 The proposed district heating system would give the opportunity to achieve a size and scale which enables flexible 

utilisation as both a heat delivery process and a heat storage. 

3.8.3 The district heating system, which will be offered in the future should the proposed development gain consent, is 

an innovative concept of heat production using heat pumps to up-grade heat recovered from the process waste 

heat. Low grade heat would be upgraded to a temperature of 85oC for use in the district heating system. This low-

grade heat is primarily provided from cooling of the turbine condenser. 

3.8.4 Electricity utilised for the operation of the heat pumps can be delivered from either the plant or from the grid based 

on the opportunity cost. Power is required to operate the heat pumps and the circulation pumps within the system. 

However, the plant is arranged to optimise the generation of electricity and heat in a way that allows for complete 

and flexible operation according to market dynamics. Heat export does not therefore directly impact on power 

export at any given moment as the plant’s operation can be configured in response to market signals for both heat 

and power. Maximum heat output at a given moment is 70MWt.  

3.8.5 Further details on district heating systems are provided in Appendix 3.3. 

 

3.9 CAPACITY OF LIKELY CONNECTED HEAT CONSUMERS 

3.9.1 Inverurie, Port Elphinstone and the nearby villages of Kintore, Blackburn and Denhead settlements comprise 

mainly individual dwellings (about 75%) with the balance being predominantly publicly owned buildings and 

facilities. Assuming that in the future up to 10,000 users can be connected to a future district heating system, this 

would amount to approximately 77.5MWt of installed capacity. 

3.9.2 The area of Inverurie and Port Elphinstone is marked as a strategic growth area within the Aberdeenshire Local 

Development Plan 2017. Should the proposed development gain consent, the district heat network could facilitate 

this desired growth. More information is provided in Chapter 11: Socioeconomics of this EIAR.  

3.9.3 This estimated demand of future heat consumers will be analysed in more detail as part of the District Heating 

Feasibility Study which is being undertaken by the developers but does not form part of this planning application. 
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3.10 GRID CONNECTION  

3.10.1 The power plant will be connected to the distribution system at 33kV through the switchroom in the power plant, 

which, through an appropriate buried cable, leads to the Kintore Grid Supply Point (GSP).  

3.10.2 The Distribution System Operator (DSO) is Scottish and Southern Electricity Networks (SSEN) and is responsible 

for the route design, and construction of the cable and the connection at Kintore GSP. SSEN will seek to minimise 

the environmental impact of its selected route while balancing this with the overall connection cost. This approach 

will maximise the use of existing service corridors for other utilities.   

3.10.3 The procedure used to determine the grid connection requirements are specified by SSEN including the technical 

parameters of the equipment used in the connection1.  

3.10.4 Initial discussions with SSEN have defined the battery limits of the plant, owned infrastructure and the basis of 

connection. A connection study is expected to take approximately 3 months. 

3.10.5 The power plant will include an electric 4-pole generator with a nominal capacity of 35MW and 0.85 power factor. 

Characteristics of this generator include complete control as well as the provision of additional services for delivery 

of reactive power into the network according to demand.  

3.10.6 The turbine-generator arrangement includes enhanced system inertia to contribute to the overall frequency stability 

of the grid. The plant will include four transformers (one step-up and three step-down). The step-up transformer 

has a 35MVA capacity and 13.5kV/33kV transmission ratio, while one of the step-down transformers will serve as 

a backup supply for general consumption using a 33kV/6 kV transmission ratio such that consumers in the power 

plant remain supplied with electricity when the power plant is not in an operational mode. The two remaining 

transformers will be used to supply electricity to the district heating plant to ensure uninterrupted supply of heat to 

the district heating network. The capacity of these three transformers will be defined in due course.  

3.10.7 All the transformers will be cooled with modern biodegradable oil which is environmentally friendly. Transformers 

of smaller nominal capacities will serve to supply consumers in the power plant will be without cooling media (dry 

transformers). The electrical plant (switching and wires) will be shielded (electromagnetic radiation prevented), 

filled with g3 gas which has better insulation and arc-quenching characteristics than SF6 gas and is more 

environmentally friendly. 

3.10.8 Electricity storage capacity is planned to be installed within the plant and this will allow the provision of additional 

grid services (system frequency) to be delivered to the network. In addition, the power plant will include a back-up 

gas engine generator that will be suitable for plant “black start” capability. When the district heating arrangement 

is fully developed, the plant will be able to provide additional grid services and support the intermittency of wind 

power.  

 

3.11 DESCRIPTION OF THE WASTE AVAILABLE IN THE WASTE STREAM 

FOR TREATMENT & ITS ENERGY VALUE   

3.11.1 Details are provided here for context on the waste available that the plant has the potential to process. 

3.11.2 In 2018, 3.74 million tonnes of waste were disposed of to landfill in Scotland across 56 waste sites. The top three 

categories of waste landfilled in Scotland in 2018 were Soils (1.42 million tonnes, 38% of total), Household and 

similar wastes (1.19 million tonnes, 32% of total) and Sorting residues (745,403.34 tonnes, 20% of total) shown in 

Diagram 3.6 below.  

 

 

1 (https://www.nationalgrideso.com/connections/applying-connection#tab-2). 

3.11.3 Analysis of the available statistical data for waste in Scotland, by type and quantity, has been systematically 

analysed. Waste is classified according to the following criteria,  

 waste generated by waste type and economic sector 

 waste generated by waste type and local authority area 

 waste generated by local authority area 

 waste generated by strategic development area. 

3.11.4 Energy from Waste (EfW) plants process waste which is a mixture of the following.  

 paper and cardboard wastes 

 plastic wastes 

 wood wastes 

 textile wastes 

 household and similar wastes 

 sorting residues 

 mixed and undifferentiated materials 

3.11.5 Waste collections are expected to be received from the following 5 areas.  

 Aberdeenshire 

 Aberdeen City 

 Moray 

 Highland 

 Angus 

Diagram 3.6: The total waste landfilled in Scotland in 2005-2018 
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3.11.6 The quantity of waste available from each of these 5 areas for use within the plant is shown in Diagram 3.7 below.  

 

Diagram 3.7: Waste generated for the plant supply and suitable as fuel 

 

3.11.7 The composition of the waste is defined with the suppliers and classified according to List of Waste (LoW) which 

is a legal classification system used for specifying waste and identifying if waste is hazardous. The six-digit LoW 

classification is created as shown below.   

 Chapter number: two digits - number 01 to 20, defines the type of industrial process or business activity that 

produced the waste or the type of waste 

 Sub-chapter number: two digits - sub-groups based on either industrial process and business activity, or type 

of waste 

 Individual waste number: two digits - within each sub-chapter are the classification codes for individual waste 

types 

3.11.8 The description accompanying the code explains the scope of the code. It may do this in a variety of ways including 

references to the type of waste, the activity or process that produced it, its composition, or properties. A detailed 

list of the waste composition that can be accepted by the plant is included in Appendix 3.2. 

3.11.9 The plant is expected to receive waste from 8 locations, as shown in the diagram below.  

 

Diagram 3.8: Location of waste suppliers and quantity of waste available (source: Agile Energy) 

Key: 

 = Commercial and industrial waste 

 = Municipal waste 

3.11.10 A detailed analysis of waste transport options was undertaken based on publicly available information. Scotland 

is covered by three fundamental transport networks: road, rail and inland waterway. However, the three networks 

are not equally developed: road network = 11,000 km of trunk and major roads, rail network = 2,700km and water 

network (suitable for carrying freight) = 665km. The road network is the most suitable as the road network links all 

towns and cities in Scotland with waste treatment facilities. The waste from 8 locations will be transported by trucks 

with a maximum weight capacity of 23 tonnes of waste per truck.  

3.11.11 The purpose of waste pre-treatment is to ensure the calorific value requirements of the fuel are met at the entry 

point to the boiler. The available data on the calorific value of waste components were considered along with data 

on waste composition. The combined residual waste characteristics are summarised and presented in the following 

tables. The percentage of biodegradable waste is given in Appendix 3.2.  

3.11.12 A detailed analysis has been undertaken on the available data for waste expected to be delivered to the plant and 

from other publicly available sources. This analysis has concluded that the calorific value of the waste received 

(delivered) at the entrance to the plant is variable, primarily due to its non-homogeneous nature. This waste 

contains non-combustible elements and heavy plastics that have a higher calorific value. The average calorific 

value of waste before pre-treatment process is calculated as 12.75 MJ/kg (with a significant standard deviation).  
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3.11.13 After pre-treatment, and the extraction of non-combustible materials and heavier plastics with a higher CV, the 

overall calorific value is higher. The average value of calorific value after waste pre-treatment process is 13.0 

MJ/kg, with the range of calorific value for a particular sample being between 12.1 to 13.9 MJ/kg. A significant 

reduction in the variation of calorific value is achieved by purifying waste from all non-combustibles. This 

significantly increases the share of combustible components in the waste and reduces the ash content.  

3.11.14 Ten UK samples were used as the basis for determining an average UK sample, prior to conversion into SRF by 

BMH’s process. The input municipality solid waste characteristics were as shown below where the average calorific 

value is defined according to the requirements of the combustion process. 

 average moisture approx. 30%  

 average calorific value (LHV) 12,57MJ/kg  

3.11.15 The overall waste conversion from receiving point to silos after the shredding process is presented in Diagram 3.9 

below. 

 

Diagram 3.9: Overall balance of waste pre-treatment (source: BMH) 

 

 

Notes on Diagram 3.9 

 Calculated with 3960 hours of operation per year. 

 



 
 

 

Thainstone Energy Park 

 
3-12 

Environmental Impact Assessment Report
Chapter 3: Site and Design

 


