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1. Project Description 
AGILE Energy Recovery (Inverurie) Ltd. will build a 35MWe Energy from Waste (EfW) plant on a ten acre plot 

within part of the former International Paper site at Thainstone on the outskirts of Inverurie, Aberdeenshire 

– see Figure 1 - Location Map at National Scale. The site is 15 miles north west of Aberdeen.  

 
Figure 1 - Location Map at National Scale  

Concept select stage has been completed and the project is now twelve months into the Project 

Implementation phase scheduled for completion in Q4 2020. This phase of the work will deliver planning 

approval, grid connection engineering, a new Environmental Impact Assessment (EIA) to add to several 

others focused on the site which have been commissioned by the site owner; a licensing application to SEPA 

and completion of development of the scope of work (SoW) document, terms and conditions of contract and 

a negotiated position with a shortlisted Engineering, Procurement and Construction (EPC) contractor. This 

next phase of the Project will be ready to commence in H1 of 2021 following financial close in late 2020/early 

‘21 with thirty months of manufacturing and build activities scheduled to deliver the plant ready for 

commissioning in 2023.   

 

The facility is being designed to process a minimum of 200,000 tonnes per annum of locally sourced 

commercial, industrial and municipal waste using circulating fluidised bed thermal conversion technology 

(CFB) which will meet all the requirements of best available technology (BAT). The plant will generate 

30+MWe electricity for the grid and private wire customers nearby, together with heat supplies to district 

heating and industrial users within the immediate location. The plant will be designed, installed and 

commissioned on a turnkey basis by a world class EPC contractor working with approved plant 

designers/manufacturers. There is a preferred option of operations and maintenance (O&M) by the same 

contractor, or a partner organisation, which consequently can guarantee a minimum number of operational 

hours/generated power per annum. 

 

The project has an ambition to close the circle on environmentally damaging power generation and will 

convert waste to energy as efficiently as possible with minimal emissions but intends also to extract CO2 
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from the exhaust stack and utilise that CO2 as a value-added product. The project is in discussion with several 

innovative companies and academic institutions who are developing and proving such technologies 

currently.  

2. Location 
The plant will be located on a ten-acre site situated within the larger site formally occupied by the paper mill 

owned by International Paper. The site was sold in 2010 and purchased by Kirkwood Commercial Park Ltd for 

development, primarily for warehousing. The ten-acre plot for the Agile Energy Recovery Ltd. ErF Plant is 

outlined in red within Figure 3.  

 

 
Figure 3 - Location Maps at Regional and Local Level 

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.  

 

There are heavy duty foundations, pile caps 

and hard standing within the footprint of the 

old paper making machine building (now 

demolished) which can be seen in Figure 4 - Aerial 

Photo of EfW Site - outlined in red with paper making machine building - outlined in yellow 

EfW Plant site of 10 acres (outlined in red) 

Figure 2 - Energy Recovery Plant Site (outlined in red) 
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Figure 4 - Aerial Photo of EfW Site - outlined in red with paper making machine building - outlined in yellow 

3. Executive Summary 
The Scottish government is committed to reducing the quantity of waste going to landfill to meet the 

requirements of the landfill directive. Practical and financial considerations limit the quantity of waste that 

can be re-used, recycled, or composted. Thermal treatment will therefore play a role in the achievement of 

landfill diversion targets ahead of the outright ban in 2025. The Project has spent 4 years considering both 

the technical and commercial viability of different technologies for the most efficient processing of waste 

and energy recovery to produce both heat and power.  

 

The assessment started with preliminary screening of technologies for the project including a review of the 

uncertainties and their management. Different technologies were then compared against each other and 

against the benchmark of standard mass burn technology.  

 

Impediments to the further development of technologies for the treatment of waste in NE Scotland were 

then identified. Potential areas for further development were also suggested and considered. Our review 

concluded that the commercial application of technologies such as gasification and pyrolysis for the 

treatment of waste is not widespread in the UK and projects using these so-called advanced conversion  

technologies have been plagued with difficulties. Indeed, only a few plants operate at a commercial scale 

using these.  

 

The risks associated with using less developed technologies for the treatment of waste are much higher than 

for more established technologies. At the outset we were very clear regarding what our chosen technology 

had to deliver: 

• Must be BAT according to the guidelines contained in the EU BAT directives 

• Must be able to address criticism that ErF facilities discourage recycling 
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• Must be as efficient as current technology can deliver 

• Must have an acceptable ecological/environmental impact  

• Must use proven technologies from the best in the world 

 

We encountered considerable interest from companies involved in new ways to dispose of waste using 

alternative conversion technologies and there is a general perception that some of these new technologies 

have many advantages over standard combustion, are proven and that they are widespread in Europe. These 

perceived advantages include higher recycling rates, lower emissions, higher energy efficiencies, lower costs, 

smaller footprints and reduced visual impact. The information available on some of these technologies for 

the thermal treatment of waste is often incomplete and based on widely varying assumptions, so comparison 

between different technologies on a consistent and common basis is very difficult.  

 

The project completed an extensive due diligence on all available technologies that are employed on waste 

to energy plants both in the UK and overseas and these included: 

 

1. Grate firing: commonly using waterfall grate technology and the oldest and most commonly utilised 

technology in the UK and Europe 

2. Bubbling fluid bed technology: employed in single and double stage combustion designs 

3. Circulating fluid bed technology 

4. Two-stage combustion technology: gasification followed immediately in a single continuous process 

by combustion. This is referred to as Advanced Conversion Technology (ACT) by BEIS  

5. Melting furnace technology – commonly found in Japan and South Korea 

6. Pyrolysis 

7. Various hybrid designs  

 

The project has chosen to use Circulating Fluid Bed technology (CFB)   

 

It is useful to provide a short description of the primary types of technology that were considered alongside 

CFB.  

 

a) Incineration – (sometimes called mass burn) is simple single stage combustion technology carried out on 

a moving grate that has been used and proven for decades but which can be very difficult to get through 

planning and licensing especially in Scotland. It relies upon post-combustion emissions clean-up for 

dioxins, furans, NOx and SOx. Using this combustion process, heat is used to drive a Rankine cycle power 

generation process with electrical efficiency of around 25% and heat is available at around 60DegC or if 

the electrical efficiency is dropped to around 20% by exhausting steam from the turbine at atmospheric 

pressure, heat can be secured at around 95degC. The technology is simple, proven and robust but is not 

efficient by comparison with others and requires a lot of bolt-on technology to mitigate primary 

emissions inherent to the process of grate firing.  

b) Two-stage combustion which employs gasification in the first stage and combustion in the second stage. 

There are several variants to this design, but all are relatively the same technology and utilise the same 

process of sub-stoichiometric combustion (gasification) in the first stage and full excess-oxygen based 

combustion in the second stage when the syngas is combusted. Thereafter, the possibilities for electricity 
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and heat generation are exactly the same as incineration technology. This technology falls into group 2 

category under the UK’s CfD mechanism and is referred to as ACT (advanced conversion technology) and 

is regarded as one of the BAT technologies and thus easier to secure planning and licensing using this 

technology. However, it is only marginally proven in waste to energy applications and is particularly 

sensitive to variations in fuel quality and variable energy value. It produces less dioxins than grate firing 

due to the high temperature of the secondary combustion process where typical temperatures reach 

around 1,100 degC or more. This does also impact upon boiler tube life however. There have been 

several failures and partial failures in the UK using this technology. It has been used successfully with 

waste wood as the fuel but not so far with mixed general waste and most funds active in the sector will 

not consider the technology at this time. From an engineering perspective the project rejected the 

possibility of using the technology following considerable research and experience.  

c) Gasification. This process ‘gasifies’ fuel to produce a syngas consisting of primarily hydrogen and carbon-

monoxide, which is then led through a series of dust and tar removal filters and coolers before it is fed 

into an engine or gas turbine used to generate electricity. Heat exchangers in the engine cooling circuit, 

the exhaust stack and the gasifier cooler circuit is of high quality i.e. at up to 400 degC+ and is thus 

available for a much wider range of heating applications including the generation of low pressure steam. 

However, this application of gasification is even more sensitive to fuel quality than two-stage combustion 

and does not lend itself to EfW projects, remaining unproven in this application. The project team have 

monitored closely the leading player in the world in the development of this technology RefGas Ltd.  

d) Circulating Fluid Bed combustion technology. This is a single stage combustion process but differs from 

grate firing technology in that the fuel is fully entrained in a moving (circulating) hot mass of sand 

particles and hot combustion gases. Fuel particles are relatively small which allows the temperature rise 

of the fuel to gasification stage to take place very quickly and thus avoid a long time-window in which 

significant NOx and dioxins can form. Because of the very high hot-gas to fuel-mass ratio in the 

combustion chamber the combustion process and thus production of harmful emissions is capable of 

significant control, not something that is possible with grate firing. The control of the combustion 

process is achieved by delivering small fuel particles to the combustion chamber and employing the use 

of techniques such as Low Excess Air, recirculating flue gas and pre-heating ambient air. Provision for pH 

adjustment with lime and injection of ammonia/urea for NOx removal in the combustion chamber or 

indeed online injection of ozone is provided for in the design despite the low inherent production of 

emissions. The project aims to ensure that we not only meet the requirements of the PPC permit but 

exceed it wherever it is sensibly possible to do so. Relative strengths and weaknesses of the primary 

package technologies 

 
Figure 5 - Relative strengths and weaknesses of the primary package technologies 

 Grate Firing Tech Gasification (ACT) Circulating Fluid Bed  

Front End Waste 
Preparation. Main 
vendors are BMH, 
Metso and 
MachineEx. 

Demands almost no pre-
treatment of incoming 
waste. Can be 
(justifiably) accused of 
discouraging recycling 
because no front-end 
processing and 

Requires careful 
preparation of waste to 
provide a homogenous fuel. 
Often is the beginning of 
major issues since this part 
of the process design is not 
properly appreciated by 

Requires pre-shredding 
to credit card size and 
separation of inerts and 
metals to provide an 
improved quality fuel to 
input to the furnace. 
This has important 
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separation is required so 
it is not done in the 
interests of saving cost.  

many 
engineers/developers. 
Gasification does not like 
changes in the fuel type and 
mixed general waste is as its 
name suggests exactly that. 

added benefit that any 
waste can be accepted 
and recycling is an 
inherent part of the 
process, thus 
addressing the concern 
that the project would 
be burning recyclable 
materials. The project 
has specified BMH 
technology in the 
tender process.  

Furnace/combustion 
process – main 
vendors are HZI, Von 
Roll, Standard Kessel 
(moving grate); 
Kobelco and Outotec 
(gasification) Valmet, 
Sumitomo/Foster 
Wheeler and Andritz 
(CFB)  

Simple combustion 
process. Very reliable 
and robust with good 
availability. Waste burns 
slowly on a moving grate. 
Is difficult to control the 
process leading to 
significant production of 
NOx, dioxins and furans 
which need post-
combustion removal. Is 
very tolerant of large 
variability in the fuel and 
thus needs no front-end 
processing of the waste. 

Complicated by comparison 
with combustion and 
requires a two-stage 
process. Homogenous fuel 
is a must with careful 
management of moisture 
content – this part of the 
process is almost always not 
given sufficient attention by 
designers with disastrous 
consequences for reliability 
and availability. Bubbling 
fluid bed gasification 
provides the best approach 
but reliability and 
availability is an issue. If 
properly designed and 
managed it is a slightly 
more efficient process than 
grate firing and because of 
the second stage 
combustion process 
occurring at around 1,100 
degC almost totally 
eliminates dioxins/furans to 
well below IED limits.  

A relatively simple 
process with less 
moving parts than grate 
firing. Can be thought of 
as delivering the 
benefits of gasification 
technology without the 
downside. Well proven 
in Europe but strangely 
not so in the UK. 
Requires careful 
attention to detail 
around the combustion 
control system and 
benefits from air-pre-
heating. Pre-processing 
of the waste into SRF 
equivalent fuel is a must 
but see above. Is as 
proven as grate firing. 
Arguably the main 
benefit is the inherently 
less emissions but gross 
efficiency is around 5% 
better than for grate 
firing and careful design 
can provide for 
flexibility in export 
output to grid. When 
designed correctly 
delivers an overall 
efficiency and emissions 
package that is the best 
available.    

Steam Cycle – many 
vendors  

There is little or no difference between the combustion technologies when the 
steam cycle is considered.   

Flue Gas treatment Requires significant Requires less post- Requires less post-
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System – main 
vendors are Radscan 
Intervex AB and 
Valmet Oy 

treatment post-
combustion including 
with lime and 
ammonia/urea. 

combustion treatment than 
grate firing 

combustion treatment 
than grate firing. The 
project has chosen to fit 
a flue gas condensation 
unit which has the 
added benefit besides 
energy extraction from 
the flue gas of washing 
out fine particulates left 
in the flue gas stream 
after the mechanical 
filtration system. The 
project has specified 
the use of Radscan 
Intervex technology for 
this package.  

 

4. Rationale for Project Technology Selection of CFB 
The project has chosen Circulating Fluidised Bed (CFB) technology for the following primary reasons: 

1. It is the most efficient of all the options with the possible exception of gasification followed by engine 

combustion of the syngas. However, this process is not proven and requires mixed waste to be 

pelletised before feeding it to the gasifier. The project carried out considerable diligence work on the 

process including several visits to RefGas who are arguably the world leaders in this technology.  

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

3. There are three major vendors with suitable designs and track record in EfW applications: Valmet, 

Andritz and Foster Wheeler (now Sumitomo-Foster Wheeler)  

4. There are a large number of analogue facilities including some in the UK, although strangely not as 

many as might be expected. 

5. 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 

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

software management tools 

7. Although the process requires careful pre-processing of the waste into RDF fuel, this allows the 

project to remove recyclates in the form of metals, hard plastics and inerts which of itself minimises 

harmful emissions and counters criticism of such plants which are simply seen as ‘mass burn 

incinerators’. This approach leads to higher recovery of inerts, more recycling, better quality 

recyclates and an enhanced fuel value of the raw waste as received. The project to an extent, thus 

future proofs the process against future legislation that will require stricter emissions limits.  

8. Optimised fuel preparation and mass balance. 

9. Optimised mass and energy balance through lower consumables - less lime, ammonia and activated 

carbon 

10. Higher carbon conversion efficiency/more power  

11. Lower emissions 

12. Robust demonstration of BAT 



Project Name: Inverurie Energy Park Development Ref. No.: 

 
AERI-01-2.2-GEN-REP-007 

Primary Technology Options Report  Date effective : 27 August 20 

 Revision No. : I02 

 Date revised :  

 Page : 9 of 10 

 

 

5. Ancillary Technologies  
In addition to CFB the project has chosen a range of technologies 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 Regulations, promulgated in Scotland in the PPC Regulations 2012. 

The plant is designed to be district heating ready utilising highly efficient heat pump technology. The plant is 

also designed and optimised for carbon capture.   

6. Contact 
For further information, please contact: 

Graeme Taylor – Business Development Director 

Email: graemetaylor@agileenergy.net 

Cellphone: 07801 307692 

 

Alf Robertson – Managing Director 

Email: alfrobertson@agileenergy.net 

Cellphone: 07746 050948 
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