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What is optioneering?

 Optioneering provides a process to achieve a 

consensus regarding the “best” option, when:

 Range of options with different advantages and 

disadvantages.

 Range of stakeholders, with different priorities and 

views.

 Commonly used to optimise strategic decision 

making and an essential component of BAT.
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Optioneering within THERAMIN

 Optioneering has been used within the 

THERAMIN project to allow comparison of:

 Thermal v other technologies.

 Applicability of thermal technologies to a range 

of waste types:

 Combinations of thermal technologies and waste types.

5



NON-CONFIDENTIAL

Optioneering approaches

 Definition of options:

 Including timescales e.g. full waste management 

lifecycle.

 Definition of criteria.

 Structured assessment of performance of 

options against criteria: 

 MADA / tools / scoring / narrative / comparative 

approaches can be used.

 Level of detail – strategic analysis v tactical 

implementation.
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THERAMIN optioneering 
approach

 Assess waste stream – technology combinations 

against criteria:

 Comparison to a (non-thermal) baseline.

 Focused on combinations studied in WP3 / WP4.

 Value assessment to determine key strengths 

and weaknesses.

 Qualitative / semi-quantitative approach, still 

under development (final workshop in November 

2019).
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Session objectives

 To use inputs from the course in an interactive 

workshop that simulates how this information 

may be applied in a real-world situation:

 To identify which criteria need to be considered and 

what information is needed to compare treatment 

technologies.

 To demonstrate one of the methods that can be used to 

select a treatment technology for a particular waste.

 To identify potential challenges and share 

experience/ideas for how to address these issues.

8



NON-CONFIDENTIAL

THERAMIN Waste groups 
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High-level Group Waste Groups

Conditioned Waste

Cemented (including cemented concentrates, concrete-lined drums, 

degraded packages, etc.)

Bitumen-conditioned (including various types of bituminised waste)

Polymer-conditioned

Unconditioned Waste

Metals (pure or high content – could include some decommissioning waste 

streams)

Alpha waste (including PCM)

Miscellaneous contaminated solid waste (including PVC)

Organic ion exchange resin

Sludges

Hazardous or chemotoxic waste

Filters

Graphite

Liquid Waste
Organic liquids and oil

Chrompik
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D2.3 Technologies
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High-level process Technology Facility Country

Treatment for volume reduction and 

passivation

Incineration with burner and refractory 

walls

JÜV 50/2 - Jülich JEN Germany

KTE incinerator Germany

EDF CENTRACO France

Rotary kiln incineration IRIS France

Pyrolysis Belgoprocess Belgium

Thermal gasification VTT gasification Finland

Calcination Widely used France, UK

Underwater plasma incineration ELIPSE France

Hydrothermal Oxidation (HTO) DELOS France

Induction metal melter

CARLA Germany

EDF CENTRACO France

Cyclife (formerly Studsvik) Sweden

Conditioning by immobilisation in glass

Joule-Heated In-Can Vitrification

In-Can Melter and DEM & MELT 

(metallic inner wall), CEA
France

GeoMelt (ceramic inner wall), NNL UK

Joule-Heated Ceramic Melter (JHCM)
VEK, PAMELA (both 

decommissioned)
Germany, Belgium

Cold crucible induction melter (CCIM)
La Hague CCIM and Marcoule CCIM 

pilot
France

Advanced CCIM (A-CCIM) Marcoule A-CCIM pilot France

Indirect induction (metallic wall -

hot metal pot)

VICHR Slovakia

La Hague and Sellafield France, UK

Coupled cold wall direct metal 

induction melting and plasma burner
PIVIC France

Coupled cold wall direct glass 

induction melting and plasma 

burner

SHIVA France

Refractory wall plasma burning and 

melting

Retech (ZWILAG) Switzerland

EUROPLASMA – Belgoprocess Bulgaria

Tetronics UK

Conditioning by immobilisation in 

ceramic or glass-ceramic 
HIP

NNL – Workington and University 

of Sheffield
UK
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Discussion – break-out groups

 In this context, what is “value”?

 What criteria do you need to compare the 

performance of treatment technologies?

 Also to determine BAT?

 What information do you need to assess these 

criteria?

 Can this assessment be generic?

 Or does information need to be waste stream or 

technology-specific?
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Value

 At a recent workshop, THERAMIN partners 

discussed “value” as being:

 Realisable benefit in safety, monetary and 

environmental outcomes from implementing an option 

at a specified time.

 Including benefits and challenges across all stages of 

the waste management lifecycle.

 Value means different things to different 

stakeholders.
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Assessment Criteria

 List of generic criteria for optimisation of waste 
management processes available from many BAT-
type studies

 The THERAMIN Value Assessment used the following 
criteria: 
 Operational Safety

 Environmental Impact

 Timescale

 Technological Readiness

 Strategic Impact

 Impact on Disposability

 Strategic Cost Impact
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Assessment criteria
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Attribute Data Category Information Required

Operational 

Safety

Waste pre-treatment requirements (conventional and radiological safety 

implications)

Activity, waste characteristics, process feed 

and other operational requirements

Waste post-treatment requirements (conventional and radiological safety 

implications)

Activity and characteristics of product, 

packaging requirements

Waste operational safety issues (e.g., ease of providing shielding during operation)
Target waste specific activity levels (Bq/g). 

Physical state of waste

Environmental 

Impacts

Secondary waste generated per cubic metre waste treated Offgas requirements, effluent produced, etc.

Waste volumes generated during decommissioning 
Decommissioning rad and non-rad waste 

inventory

Material requirements Size of required infrastructure

Energy requirements Energy demands of process

Timescale
Design, construction and active commissioning timescale

Design of facility, operational parameters. 

Examples of analogous facilities elsewhere
Lifetime operating timescale

Decommissioning timescale

Technical 

Readiness

Maturity of technology (TRL)

Examples of analogous facilities at lab, pilot 

or industrial scale

Process demonstrated and industrial facility operating

Process demonstrated and pilot facility operating

Process not yet demonstrated

Strategic  

Impact

Indicative lifetime feed

Operational parameters in relation to specific 

waste types. 

Throughput for process (full-scale facility) (m3/year)

Potential to treat a wide range of waste groups (flexibility)

Ability to treat reactive or non-passive wastes

Impact on 

disposability

Passivation of reactive or particulate waste constituents and removal of voidage

Physical and chemical composition of waste 

product and required packaging. 
Does process yield a directly disposable product or is further treatment or 

packaging required?

Disposability of secondary waste

Strategic Cost 

Impact

Impact on total packaged waste volume
Overall volume reduction factor. Packaged 

waste volume for thermal route and for non-

thermal baseline.

Impact on total waste storage capacity

Impact on total disposal capacity

Infrastructure capital cost
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Value Assessment methodology

 Identify promising waste stream/technology 
combinations 
 Taken from WP3 demonstration trials.

 Discuss and select criteria/attributes/factors to be 
used in value assessment
 Several high-level categories with various factors to be 

considered.

 Assessment by comparison against alternative baseline 
conditioning route.

 Assess waste stream – technology combinations 
against attributes and determine key strengths and 
weaknesses.
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Life cycle considerations

 Different attributes will apply at different stages 

of the treatment process:

 Pre-treatment.

 Treatment.

 Post-treatment & packaging.

 Storage and disposal.

 Decommissioning.
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Discussion – break-out groups

• Use value assessment approach to compare 

thermal v non-thermal treatment technologies for a 

demonstration waste group.

• In order to make a relative assessment, compare 

with a different (non-thermal) waste management 

approach:

e.g. cement encapsulation baseline

• In-can vitrification of sludge selected as worked 

example:

 Being studied by both CEA and NNL within the THERAMIN 

project. 
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Assessment of sludge – ICV
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Attribute
Data 

Category
Strengths of ICV Weaknesses of ICV

Environmental 

Impacts

Secondary waste 

generated 

For ICV, mainly limited to off-gas abatement 

system, but can also process its own 

secondary waste 

For ICV, furnace refractory 

becomes part of waste form 

Decommissioning 

waste generated
Overall system compact and modular

Multiple facilities needed to 

deliver required capacity. ICV 

may require additional 

packaging facility

Material 

requirements 

ICV does not rely on large cement supply, 

and requires smaller packaging volume, 

smaller storage and disposal capacity

Additional material for off-gas 

abatement system

Energy 

requirements 

Grout encapsulation has large energy 

requirement to manufacture cement and 

packages, and to provide additional storage 

and disposal capacity

High energy requirement to 

operate ICV system

• Environmental Impacts (draft)
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Assessment of sludge – ICV
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Attribute Data Category Strengths of ICV Weaknesses of ICV

Technical 

Readiness

Maturity of technology 

(TRL)

In comparison with cement 

encapsulation, ICV is less mature

TRLs of 5 and 7 for French facilities –

mature in comparison with many other 

thermal technologies but not in

comparison to grout encapsulation 

Process demonstrated 

and industrial facility 

operating

None No industrial scale facility for ICV

Process demonstrated 

and pilot facility operating
No differences

Process not yet 

demonstrated
No differences

• Technical Readiness (draft)
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Assessment of sludge – ICV
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Attribute Data Category Strengths of ICV Weaknesses of ICV

Timescale

Design, construction and active 

commissioning timescale

Simple modular system, high 

level of experience imply that 

implementation at industrial scale 

could be reasonably fast

Grout encapsulation is standard 

technology and could be 

implemented quickly

Lifetime operating timescale No obvious differences

Decommissioning timescale No obvious differences

• Timescale (draft)
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Challenges

• Availability of data:

 Information needed about each option at a similar level 

of detail.

• Definition of suitable baseline option:

Possibility to customise baseline for comparison.

Leads to difficulty in comparing one assessment with 

another.

• Definition of boundary conditions:

Start/end points.

Location/timing/transport constraints. 

National context.
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Summary

• Value assessment / optioneering enables:

Structured consideration of complex problems.

 Involvement of a range of stakeholders with differing 

views.

Understanding to be developed and consensus / 

agreement reached regarding the way forward.

• It provides confidence in decision-making and 

supports the regulatory requirement that waste 

management is BAT. 
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