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Good afternoon ladies and gentlemen,

Thank you all for giving me some of your precious time, hopefully I can put it to good use in explaining to you some of the issues that need to be addressed when considering the implementation of a biomass gasification or anaerobic digestion project. More specifically, we will be looking at:

[SLIDE 2 – DISCUSSION HEADINGS]
· Challenges and considerations that need to be considered when constructing biomass gasifiers or anaerobic digesters

· Operational issues that need to be considered when using gasifiers and anaerobic digesters

· The conversion of agricultural waste streams into energy and value added products.

[PAUSE]
Introduction

Rising energy costs, global environmental concerns & increased pressure on operating margins have once again created opportunities for non-traditional or alternative forms of energy to be implemented.

Biomass gasification and anaerobic digestion are both examples of alternative forms of energy that can be utilized to reduce energy costs, reduce environmental footprints and improve operating margins. This is especially true if a waste stream can be identified and subsequently used as an energy-producing product.

However, despite the apparent potential of waste product streams to be utilized as an energy source, either through traditional gasification or digestion, and the construction of a number of pilot / test operations; the widespread use of these forms of energy has yet to gain commercial acceptance on a meaningful scale.

This paper seeks to examine some of the issues that should be addressed when undertaking the deployment of a biomass gasification or anaerobic digestion project, so as to ensure the future success of the planned project. 
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Biomass gasification / anaerobic digestion

Biomass can be converted to energy in a number of ways, two of the most common methods being traditional gasification and anaerobic digestion. While both produce a combustible gas, they do so in fundamentally different ways and it therefore follows that each process has its own specific challenges and parameters that need to be considered during implementation.

[SLIDE 3 – GASIFICATION DIAGRAM]
Traditional biomass gasification has been in commercial use since WW2 where wood and charcoal gasifiers were widely used to power motor vehicles. Very simply, producer gas is created by the incomplete combustion of a carbon source in an oxygen deficient environment, producing carbon monoxide gas. Carbon Monoxide (CO) is a flammable gas that can be further reacted with oxygen to provide a usable energy source.

[SLIDE 4 – ANEORBIC DIGESTER DIAGRAM]
Biogas has been in commercial use for even longer than biomass gasification has. It is produced by the anaerobic digestion or fermentation of biodegradable materials including manure, sewerage and biomass sources. Anaerobic digestion is defined as the process whereby microorganisms break down biodegradable material in the absence of oxygen to form methane and carbon dioxide. Methane (CH4) is a flammable gas that can be further reacted with oxygen to provide a usable energy source.

So, two differing processes with some common traits, namely both:

· Use biomass as a feedstock

· Occur in oxygen deficient enviroments

· Produce a flammable gas with a useable calorific component that can be used as an energy source.

Strategies and challenges in the construction of biomass gasifiers / anaerobic digesters

SLIDE 5 – COMMON PROJECT CONSIDERATIONS]
Biomass gasification / anaerobic digestion projects can offer a viable alternative source of energy to traditional energy sources, they can however also be a complete disaster if not implemented properly. An effective strategy is therefore required when constructing a gasification project so as to ensure that the project will be a success. 

As previously explained there are a lot of similarities between the generation of gas via traditional gasification or via anaerobic digestion and it follows that there are a number of considerations common to the implementation of either form of project. 
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In developing an effective strategy for the implementation of a biomass project, one would typically consider the following factors:

Project scope – what is the project hoping to achieve. This would possibly include reducing energy costs, reducing your environmental footprint or simply trying to realize value from a waste stream. The idea is to have a plan or blueprint to work to. 

Available feedstock – Probably the most critical component of a biomass project and unfortunately one that is often not given enough attention. 

Available feedstock by its definition means the long term guaranteed supply of a suitable feedstock at an economically viable price. Experience has shown that for a biomass project to work, you need to control your feedstock. While commercial supply agreements with a potential supplier of feedstock might appear to be viable in the short term, remember that third party supply contracts are all subject to the pressures of supply and demand. As more and more biomass projects are implemented, market pressures on your feedstock supplier will increase until such point where you suddenly find that you either pay substantially more than expected for your feedstock or it miraculously starts to dwindle in quantity. Again, for a biomass project to work, you need to own your feedstock.  

The type of feedstock available will influence what method you utilize to obtain the bio-gas end product and in turn what equipment you will require to convert the available biomass into useful energy.

Lastly the quantity of feedstock available will determine the size of your project. In any biomass project it is important to be conservative when estimating the quantity of feedstock available. Where possible, try to check availability of the selected feedstock over the past 5 years and then use the lowest availability figures as a project value. Do not try and be optimistic in your feedstock assessment – it will only lead to disappointment.

Offtake

Simply put, what are you gong to do with the energy that you are going to realize from the implementation of a gasification project? You might consider using biogas from chicken litter to replace the LP gas used to heat the chicken houses or use wood chips and sawdust to power a generator and replace the utility electricity supplied to the sawmill. However, contrary to popular belief, you do need a structured offtake / usage plan for the energy that you are going to produce – even if you are only planning to use it yourself. Experience has shown that partial replacement / supplementation of existing energy sources is generally a better option than complete replacement of a traditional energy source. Projects are smaller, they are more flexible, more reliable and you still have the ability to utilize the traditional energy supply if required . 

[Elapsed time 07 min]
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To summarise, be quite clear exactly what you are going to do with the energy that you realize from the implementation of a biogas project. 

Capital equipment – Having decided why you want to implement a biogas project, identified what type and quantity of feedstock that you have available for the project, made sure that you own the feedstock and determined exactly how to best use the energy that you realize, the next question is do I go with low cost Asian made equipment or expensive European equipment? Then again, why not consider using equipment made locally by companies like EECOFUELS at STAND 103? The bottom line is that each project needs to be judged on its merits when considering what capital equipment to use. 

[SLIDE 06 – GASIFIER]
My recommendation is to try and keep the project equipment as simple as possible and to sacrifice performance for reliability. The aim is quite simply to try and implement a project that is easy to implement, easy to operate and easy to maintain. While I might only be getting 50 – 60% of the available energy from my feedstock with the above approach, I know that I will be getting it 100% of the time and at a more affordable initial cash outlay. High tech systems might give me a 79 – 85% feedstock to energy conversion rate, but they are a lot more expensive to implement and require considerably more effort and operator skill to operate and maintain. They do however have a place in the grand scheme of things, but should only be looked at once you have cut your teeth and become familiar with the whole operation of an anaerobic digestion unit or biomass gasifier.

Project implementation 

Last but not least, how will the project be implemented? There is only ONE basic choice to be made, and it will ultimately affect the entire project

· Do I build and deploy a unit myself using open source information (internet, libraries, friends etc)?

· Do I buy a unit from a supplier and implement the project myself using open source information (internet, libraries, friends, etc)?

· Do I employ an expert company that knows and understands biomass gasification and/or anaerobic digestion to design, build and implement an system for me?

Surprisingly, option 3 is always the least popular option, I mean how difficult can it be to build a gasifier / anaerobic digester – there are hundreds of plans on the internet. And so hundreds of farmers, logistic organizations, sawmill operators, bakers, butchers and candlestick makers are instantly transformed into renewable energy experts. Unfortunately after considerable time and expense, 90% of them abandon renewable energy as simply not being worth the effort. Do not fall in to the same trap. Unless you have the time and resources to re-invent the wheel and implement your own gasification project – enlist the aid of an expert and get a project that works.

[Elapsed time 10 min]
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Exploring biomass gasifier operational issues

As I mentioned earlier, there are a number of biomass gasification projects that have been implemented around the world. Some have been very successful, and hence we are all sitting here today, and unfortunately some have been unsuccessful. What operational issues have made the difference between successful and unsuccessful projects?

[SLIDE 08 – OPERATIONAL ISSUES]
Misconception 

Probably the leading reason for biomass project failure is a lack of basic understanding about what biogas can achieve and the basic parameters that can affect it. I quote from page 5 of the United Nations Food and Agricultural Organization (FAO) forestry paper #72 :


“Operation of modern spark ignition or compression ignition stationary engines with gasoline or diesel fuel is generally characterized by high reliability and minor efforts from the operator. Under normal circumstances the operator's role is limited …. There is little need for action and virtually no risk of getting dirty…. Anybody expecting something similar for wood gas operation of engines will be disappointed. Preparation of the system for starting can require half an hour or more. The fuel is bulky and difficult to handle. Frequent feeding of fuel is often required and this limits the time the engine can run unattended. Taking care of residues such as ashes, soot and tarry condensates is time-consuming and dirty…. Those interested in the technology must accept that it demands hard work … tolerance … soiled hands by a responsible operator, and that it is not yet perfect. But …it is both serviceable and economic in many applications in spite of its inconveniences”

Take note and be warned, that unless you are willing to accept that a little time and effort is required to implement your biomass gasification project – you will be disappointed and the odds are that your project will fail.

Equipment operation

Next, I would like to draw your attention to the issue of staff training and operator guidelines, two issues that over the past few years have become one of the biggest project killers. We have been involved in a number of projects where there has not been sufficient attention given to the issue of operators and the result has nearly always been the same:

· The project is initiated and the project initiator (we will call him JOHN) is actively involved. Unfortunately JOHN is generally near the top of the management structure and has taken on the project in addition to his other duties.
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· The project is implemented and JOHN is actively involved for a two week period, he receives all the specialist training and his involvement with the set up and commissioning of the unit provides him with invaluable insight into the operational issues he might experience and how to overcome them.

· The project is commissioned, the equipment suppliers and specialist contractors leave site and the project is expected to continue. The pressures of the real world begin to weigh on JOHN as the demands of his “ real job” begin to mount up in his absence.

· JOHN decides that he needs to delegate the operation of the gasifier to somebody else and after a hurried two days of partial training, someone further down the ladder gets the lucky job of managing / running the project. 

· The cycle continues until eventually the lowest paid employee, who is deemed to be doing nothing anyway ends up as the operator of the project. With very little training and in many cases literacy he is unfairly expected to make it work and …….. the project collapses with everyone being thoroughly disappointed with the whole thing. 

DO NOT FALL INTO THE SAME TRAP. Appoint someone at the beginning of the project who will be able to spend the time to make the project work and then stay on after commissioning to make the project work.

Project structure / framework

“We do not plan to fail, we just fail to plan” is a slogan that I have seen a number of times in the past few years, and it is particularly relevant to biomass gasification. However you choose to construct and operate your wood gas producer or anaerobic digestion gasifier, there will be a number of operational issues that you will experience during the commissioning, initial operation and sustained operation phases of your project. For your project to work successfully, it is absolutely vital that you have a project framework / structure in place. This has its roots in the planning stage of the project and is the project blue print that will ensure that your project is implemented properly and that the challenges that you might face are overcome. Items like :

· Adverse weather conditions

· Shortage of trained operators

· Equipment breakdowns

· Problematic feedstock (shortages and quality)

· Legislative issues

· Downstream user problems and breakdowns

All need to be planned for so that when (not if) they happen, there is a structured plan in place to deal with the problem, allowing you to deal with the problem in the shortest possible time, with the least amount of stress and down time.

[Elapsed time 12 min]
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Biogas production from manure and farm wastes

One of the most exciting areas where biomass gasification can be used effectively is in agricultural applications. Modern agricultural practices have become very energy intensive for example pivot irrigation systems, chicken broiler house heating systems, grain drying systems. At the same time agricultural practices have not matured to the point where maximum benefit is derived from waste products. Biomass gasification provides the means to change this situation, by converting low value waste streams into energy, reducing the quantity of high value energy that needs to be purchased. There are a number of applications where this can be achieved. To name but a few:

· Presently chicken litter is either disposed off as waste or sold off as a low value product for use as a fertilizer. At the same time, most chicken broiler houses utilize gas-heating systems to maintain optimum growth temperatures in the chicken houses. By installing an anaerobic digester at the chicken house facility, the waste chicken litter can be an aerobically digested to produce gas to heat the chicken house and the remaining slurry can still be sold off as a product for use in fertilizers etc. 
· The processing of raw rice into a consumer ready product produces a considerable waste stream in the form of rice husks. These rice husks have no food or feed value and very little fertilization potential if put back into the land. So they are essentially a waste product. With gasification however, these rice husks can be converted to useful energy that could then be utilized to drive agricultural pivots, pumps or other electrical farm equipment.

· In a dairy farm application, instead of simply selling off manure or reapplying it to the lands, anaerobic digestion can be utilized to realize biogas from the manure. This biogas can be used to provide electricity to power the milking sheds and the remaining solids can then either be gasified in a biomass gasifier to produce additional electricity or sold off into the traditional manure market or be applied to the lands.

· Rather than simple composting of grasses, bush and brush realized from bush clearing or organized cultivation, these biomass sources can be gasified to provide a supplement to electrical energy for general farm application

Conclusion

So to summarize, rising energy costs have once again identified biomasss gasification and anaerobic digestion as attractive methods to reduce reliance on traditional energy sources. However care needs to be taken before implementing a project to ensure that the project is properly thought out and due consideration is given to the challenges that will be experienced during the construction and further operation of the facility. 
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As with all biomass type projects, it is absolutely crucial that the issue of feedstock is properly dealt with. Furthermore, due cogenesis must be given to the fact that unlike traditional energy sources which are well developed and easy to use, biomass gasification and anaerobic digestion are only just achieving commercial acceptance and as such technical and operational problems are to be expected in the initial stages of operation.

[Time elapsed 22 mins]
Thank you all for your time, are there any questions?

