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Kelly Wickham: 
Dom is a mechanical engineer and diesel mechanic with a background in technical project delivery for industrial and agricultural applications. His focus is on environmental projects related to climate change, the energy transition, so efficiency, bioenergy, heat and storage, recycling, waste management, carbon accounting, and machinery design, jack of all trades. This includes delivery of all aspects from concept development through to detailed design, manufacturing, construction, and commissioning. Dom, I don't know if there's anything you can't do, but I will throw over to you. 
Dominic Murphy: 
Thanks, Kelly. You hear me okay? 
Kelly Wickham: 
Perfect. 
Dominic Murphy: 
Did you get that off my LinkedIn or something? I was trying to sound trying to sound like I could do lots of stuff. I'll just run through to give everybody a background on the operation we have here. Meredith Dairy is, has a factory and a series of sort of satellite farms. We have a cropping operation, but the main business is goat dairies and one sheep dairy, which provide milk to a central factory, which is then processed into cheese and yogurt products on a daily basis.
Dominic Murphy: 
So I suppose because the process is a sort of multi day process, we can never stop. Christmas Day, there's people working every day. There's something working and pretty much every hour of every day. There's something happening, whether it's actual sort of live processing, turning products into cheese. Or whether it's pumping to refill things or wash things or reheat our circuits ready for the following day. Yeah there's always something happening. To give you an idea of the scale of our energy. So I'll talk about energy in the form of heat and electricity today. Every day would use, I've put these in equivalent terms a megawatt of megawatt hours units of megawatt hours of heat six megawatt hours or two to three megawatt hours of electricity.
Dominic Murphy: 
So the operation would use roughly twice the amount in energy terms of heat as we do in electricity. And that's for things like pasteurizers. So all the milk has to be pasteurized. And there are lots of reclaim heat circuits. So we try and do everything as efficiently as possible, but it still uses a large amount of heat. We also have to wash tanks when they're emptied. We have to wash equipment. We have to wash all of the site. We also incubate yogurt. So there's this huge heat demand, and that's at these two different grades. One is at 85 degrees. That's a circuit which we don't actually consume the water. It's just the heat is drawn down off that circuit and put into milk, for example and then reheated, and then we have another circuit, which is the water that we actually, put out onto the tanks or onto the floor, and then that then goes down to the drain and effluent ponds and that's at a lower temperature of 65 degrees, but it's pretty high temperature. And in addition to that, we use electricity. In the middle here, you'll see this sort of green bar graph and that is our interval data. So that's how much energy how much electricity would use over a 24 hour period. And that varies, but the curve more or less looks like that. So you see this base load with a peak through daytime from about four in the morning through till some time between six and eight o'clock generally. So to address those energy loads, we've looked at a few different options. So obviously we have a lot of solar panels. We have solar, like electricity panels, PV panels, but we also have solar evacuated tube, which is the systems that pre heat water. And we do a lot of things like variable speed drives or trying to shift loads as best we can. But with all that done, we sort of got to a point where we still had these significant heat and electricity demands. And the owners, this was before my time, originally wanted to try and reduce the environmental impact of that energy. So they went down the path you'll see in the top right hand corner a wood fired boiler. So that's not gasification. It's just a boiler where wood chips are fed in and burnt and that the heat from that process is used to heat water. And the economics were reasonable when that went in. But over the years with improvements on, on how and when we run that machine and also increasing gas prices, that machine now pays for itself it's purchased price in about three months, four months maybe. 
Kelly Wickham: 
Quick question Dom, how far and wide does the feedstock come from to fuel that particular?
Dominic Murphy: 
How far and wide? It comes from probably within 2 hours. We generally get it from a few different sites. So that's fed with a combination depending on sort of the time of year and availability of either I say recycled, but things like wall, frame off cuts or old pallets and things like that, out of Geelong generally or we can get plantation residue. So when trees are used for timber a by-product of that is as a pieces that are pieces that can't be used. And they're wood chips, which are very clean, but they're more expensive and they're generally a bit wetter because wall frames and things have been kiln dried. So they're already dry and perfect. So, with that was the context where we arrived at gasification. We had this existing wood fired boiler that, seemed a little bit out there maybe at the time, but it was well known to us. It was extremely financially viable and it was a short carbon cycle fuel, so it was low emissions. And we got to a point where we were confronted with this this interval data, and a heat load. So we thought, how are we actually going to get something that can power our site 24 hours a day, 365 days a year, and the lower graph down there, the lower green bar graph is how much we use per month. So it's pretty consistent throughout the year. So a solar system isn't necessarily a good match for that because solar radiance varies so much from winter to summer. And you can see that there's a peak in the daytime, so solar's good for that, but not overnight. So most places were saying let's get solar and batteries. And the issues that we had with that was we couldn't get something that was viable that would address our entire load and it was mismatched from one to the other. And it didn't provide heat and we're already using wood chips for heat. So we came across actually several units, got lots of quotes and decided on a unit that you see in the two pictures in the bottom left hand corner. That's a unit out of Germany. It's called, we call it and they call it a combined heat and power plant. So what happens with that is we take wood chips and they fall on the very left picture they fall through the roof of a shipping container. So this came as a containerized unit. It falls into a sort of hopper. Everything's held it held it sort of pressure. So one, one door will open. Chips will come in. It'll close. The next door will open. And Kane's been out to see this unit as well. And those wood chips are then fed into the, you see a sort of galvanized clad tube, at the far end of that picture. And that's what they call the reformer. So it's essentially a high temperature vessel where chips are fed in at the top and slowly they are heated in the absence of oxygen to a point where that solid gives off a gas, but it doesn't burn because it's removed from oxygen and removed from flame. That gas is then, and the charcoal that is the remnants of the wood chips are slowly ground down and pushed out the bottom of that unit and then goes through a series of pipes where we extract heat and then it is filtered in a big filter and after that we have a gas which is a fuel. So it's a cleaned wood gas, free of contaminants and we take that gas and put it directly into the unit which is the right of the tube bottom pictures, which is just an engine, a gas engine, which sits there running 24 hours a day, 365 days a year generating 68 kVA. So that unit if you can, I don't know if you can see my cursor, but if you imagine that to go back to our interval data. We have this sort of base load. If you look at midnight, the two extremes you have this base load, which is about 65 to 70 kilowatts. So it drops that base load down. And what you're left with is this much smaller peak during roughly daylight hours. So that then frees us up to be able to install a much smaller, solar PV system, and we also get our heat between this unit and our existing wood fired boiler from woodchips which saves on LPG, it saves on our demand on the grid. So we installed this last year and we're it was late last year by the time we finally commissioned it, and then we had to do some feed system, but it pretty much runs non stop. We turn it off to change the oil if something goes wrong we'll troubleshoot it and get it back up and running and yeah, that's... That's pretty much a background. I don't know if you want me to keep going, Kelly, or if you had some questions.
Kelly Wickham: 
I wanted to ask you and help dispel a couple of myths. The people that want to poo bioenergy always say you're burning trees. Okay, now we all know that's been going on as far back as DKRs or dead koala wrecks when the MRET first came out, the mandatory renewable energy target. What would you say, first and foremost, how does gasification actually differ from burning stuff, is the first question for the audience. I know a lot of people here know what that means, but a lot of people probably don't. 
[bookmark: _Hlk153276948]Dominic Murphy: 
Okay, so the gasification, so imagine you hold up a cigarette lighter to a piece of wood and you ignite that wood you will see that wood burn. And you'll say, I'm burning the wood, but in reality, you're not burning the wood directly.
Dominic Murphy: 
The heat from the flame is turning that solid into a gas, which is then igniting, so you are burning the wood, but there is a phase change in between. What the gasifier does is creates the same situation where that heat, where the wood gives off that gas because it is being heated, but because it's removed from flame, you're not burning it directly. You're then taking the gas separately away from the sort of phase change from wood solid to wood gas, and you are then burning that gas. 
Kelly Wickham: 
Much more efficient process thermally and therefore much greater environmental impact and environmental reduction. 
Dominic Murphy: 
Yes, so to give context an internal combustion engine is extremely inefficient way of getting a high grade energy. We use them because they're all we've got. That's why we all have cars and they all have cooling systems, which are getting rid of waste heat and they all have exhausts, which are throwing away waste heats and most cars would be in the order of, 10, 15 percent efficient. By running an engine like this, which is running at its sort of optimum setting. It's not ramping up and down sitting in traffic. You can get that efficiency, more, but you still have heat losses. Now when you're at a site like ours where we already have heat demand and all of that heat can be reclaimed and offset heat that otherwise would have had to come from other sources, it's not a loss. It's reclaimed heat. So the combined efficiency thermally and electrically of this unit is over 80%. So that's the first thing around efficiency. Secondly, around the feedstock. Yeah there's nuance required around where feedstocks coming from. So we're not talking about, cutting down the Amazon to try and fix other problems. We're talking about residue material, which would otherwise oxidize and become CO2. We intercept that cycle. So we still have CO2 produced as a by-product of this process, but that carbon could have only really come from the atmosphere recently. So it's a it's a whole carbon accounting discussion, which is, it's not my personal view around whether this is you have to consider that carbon, like that, that's a whole other framework and it is just, it is a renewable, sustainable source. So I'm not saying that everybody should be cutting down trees, but there's existing supply that's already being wasted, and it's hard to argue that's not a good thing to do when the alternative, for us at least, would be burning LPG. 
Kelly Wickham: 
And would you say, because you've had to do the work, the groundwork to find the resources, is there a fair bit of residue or sustainable feedstock available?
[bookmark: _Hlk153277035]Dominic Murphy: 
Oh yeah. Yeah, there's huge amounts available. There's guys that are probably on the line who would have those figures on the top of their head. But one example that I would often use that I heard a couple of years ago at a conference somebody spoke about how there was no demand for their straw product and how in one afternoon 200, 000 tonnes went up in the air because they had to light it up because there was no end market for that. So that's residue from an existing process, which currently there's nothing to do with but burn to give you an idea to power not to power all of our site, we're still grid tied but the power from this unit and the heat from both this unit and our existing boiler we're talking 700 tonnes a year. So what powers and heats our site mainly for an entire year is 700 tonnes and then a small farm, not a small farmer, but a small region with a few farmers are talking about lighting up 200, 000 tonnes. There's a huge range of material available.
Kelly Wickham: 
Are you at liberty to say roughly the payback on the gas fire is in the current context? Given you've got the boiler, you've got the solar PV and solar thermal systems there, you're obviously rocking with a lot of renewables anyway, but what would you say the payback is on the gasifier, as installed? 
Dominic Murphy: 
About three years now. So when I first did the numbers, it was 4.2 years. We didn't know. We had to rely on maintenance figures and fuel figures and everything, maintenance figures provided by them and fuel figures that we had. Since that time, electricity has gone up 30%, gas has gone up a heap. And wood chips have pretty much stayed the same. So the business case is there and I think most people that you would talk to would be able to find reasonably clear numbers around the business case. I think the uncertainty that most people would face is around, how do these units work and how are they maintained and what happens when there's a breakdown and all these sorts of things. And we're in a pretty good position. We've got staff on site. We're technical people and there's always somebody around and that and supply of clean quality fuel are the biggest challenges. Yes. We're fortunate that we're able to, if something goes wrong, get it up and going quickly, but I wouldn't take this on if I didn't know one end of a spanner from the other. It's not like a solar panel on your roof where you can just plug it on and wait for your bills to come in. 
Kelly Wickham: 
It's a great analogy. Probably the reason why there's so few of them are operating it. Can I ask another one before we yeah, I’m really fascinated by bioenergy as most people on the online would gather. What contribution would you say that the solar PV has versus the biomass boiler versus the gasifier versus the solar thermal of that nine megawatt, like if you could just proportionally. Yeah. Okay. Could you give us a sense? 
Dominic Murphy: 
Yeah, the CHP would probably produce maybe 30 percent of the heat compared to 70 from the wood fired boiler and about 70 percent of the electricity for the site. 10 percent would come from solar PV and the remainder being grid tied, grid supply. 
Kelly Wickham: 
There you go. Okay, good answer. 
Dominic Murphy: 
Yeah, probably, maybe 15 percent solar PV. 
Kelly Wickham: 
But they're perfectly complimentary, aren't they? 
Dominic Murphy: 
Yeah. So there's a, it's not an inverter, they call it a synchronizing device, but essentially just like a solar PV inverter will be grid tied and power will go this way when you're using much, that's a grid into the house or out of the house. It'll go that way. That's exactly what happens. So the first day that we fired this unit up we didn't know, Powercor came out and they're like, ‘Oh, we've never seen one of these things. Can we come and have a look?’ And it was turning it on really shyly, hoping nothing was going to blow up and it all went well. But. The next day we looked at the interval data and we'd exported, so it's literally that. If you have excess, it's exported. If you have a shortfall, you'll draw from the grid. Exactly like solar. 
Kelly Wickham: 
How long would you say you are before 100 percent renewables? Not net zero, but just the power and energy side of things? How close are you guys to that? 
Dominic Murphy: 
We're already, we already have LTC, so we're 100 percent renewable, have been for years in, in that way in that regard. As far as being on site and I don't think we'd ever get to a point, or we'll not get a point to the near future where we, we would cut the ties and be off grid, we'd always remain grid tied, but as far as, being able to power our site, I think I don't know, probably a couple of years. There's no reason why that isn't feasible.
Kelly Wickham: 
And I got a question from Daryl because, yeah, the reason why I'm asking so many questions is that we're going to get here from Kane in a minute. The idea behind, we've got some pretty heavy hitters in this participating in this forum, and I didn't want to make it about us. I want to make it about you guys and for you to ask as many questions and have a discussion, wide ranging discussion on the opportunities for gasification and pyrolysis and bring your extensive experience to the conversation.
Kelly Wickham: 
But Daryl Scherger, has a question, fromly the formerly secretary of Victorian Bioenergy Network. What's this unit startup time from cold and your biochar yield per tonne of feedstock. 
Dominic Murphy: 
Okay. Thanks Daryl, you cold startup? I'd probably put cold start, startup at about an hour maybe. And that's, yeah, probably, it would probably actually be under that. Yeah, maybe 45 minutes to an hour. And then it'll fire. And then generally we'd wait around and, check that everything's operating, there's a few things moving and it likes to run at 500, 500 degrees outside of about 1200 degrees inside. So we, we keep an eye on it but you'd have the engine fire up within that sort of time. But we try we try not to have it down. And even when I change the oil, like I'll have it down and back up and running while everything's still pretty warm. So cold start is something that we try to avoid. As far as biochar. So if we were, that's a good question. 
Kelly Wickham: 
Depends on the feedstock, doesn't it? 
Dominic Murphy: 
If we were using. Say a tonne and a half, maybe a tonne. Sorry, I'm just doing some, if we had for every, yeah, probably about 1%. I was going to say for probably 80 cubes, we would have 800 or so litres, that's the size of the bin that it came with. Yeah. 
Kelly Wickham: 
So 1 percent comes out as biochar. 
Dominic Murphy: 
Yeah, about 1 percent 
Kelly Wickham: 
So that's probably the biggest distinction between gasification and pyrolysis, isn't it? Like you get a much more biochar off the pyrolysis than you do, depending on what you do, obviously. 
Dominic Murphy: 
To be honest that the distinction between the two is one that I probably I think I understand, but I wouldn't want to say it on a forum like this but one thing that certainly has has been said to me in the past, and I believe it is that if biochar is your desired outcome, you would run the machine with different parameters. So we are running it in a way where energy is our desired outcome and biochar is a benefit, beneficial side by product. So at those settings, which were set by the machine manufacturers, yeah, we'd be at about 1%. 
Kelly Wickham: 
And Luke Wilkinson just asked, does the unit take a variety of feedstocks for fuel, material size, moisture content, etc, and does it need any pre processing? Also, what are uses or market offtake for the biochar? 
Dominic Murphy: 
G'day Luke, good to hear from you. Yeah, it does take a bit of a range, but not not enormous. Like you couldn't put, for example, pallets in it. When the guy came out from Germany to help turn it on for the first time it sounded like that, they're miles ahead of us, and we're talking about different feedstocks, and it sounded like most annual feedstocks were probably not really appropriate for this unit. There are other units that are, but yeah, ours is woodchips. There is a range of cleanliness, particle size that you can tune the machine for, but yeah not a huge range. You pretty much, we get 25 mil when it's recycled, or we just call it, I think they call it 15 to 40 or something from another supplier. So it's reasonably a narrow window. One thing that we are doing is we're installing a sort of rake feed system to feed it. Because at the moment we feed it with a tractor or a or a telehandler. We're putting in a rake system and then going on to a shaker screen and then using something called an air knife, which sort of allows heavier particles to drop out from the wood chip. Because like with our boiler, the biggest, if you're taking feedstock you're essentially taking whatever they give you. There's no fuel refineries here. You're just trying to process whatever they give you. So part of that is because we've had some periods particularly with the boiler in the past where we've got really bad stuff and we want to avoid that. But the other thing is that by us processing it and taking contamination out on site, it allows us to access poorer quality feedstocks, which are cheaper. So there's a financial benefit there as well. 
Kelly Wickham: 
Kane has vast experience in sales and service previously with the automotive industry. Having owned and operated a successful tire and automotive franchise outlet in Melbourne, Kane's experience in running businesses have developed a strong mechanical capacity and technical expertise, coupled with a focus on providing exceptional customer service. These skills learnt have been invaluable assets in the role of sales and service director at Optimal Group, where a solid comprehension of co-generation and tri-generation combines with the need to communicate the benefits of these clean technologies. 
Kane Ravenscroft:
Thank you, everyone. So I'm as Kelly said, I head up the sales and projects sales team at Optimal. We, today I'm talking about Rainbow Bee Eater or RBE, which is a pyrolysis technology that some of, probably most of you may be familiar with. We're an EPC energy solutions provider, so power generation gas, renewable gas and I'm going to talk about this tech and also some projects that we're working on. So we're the engineering and delivery partner for Rainbow Bee Eater. So during this talk, I've started to drag some slides back in. I got this down to a couple of slides and then just listening to some of the conversation I thought this might be helpful. But essentially to summarize what Don was saying is essentially pyrolysis, for those that aren't really sure, is just heating up biomass in the absence of oxygen. So we get it to a point where you gasify the biomass, the volatile gases are driven off, and you get carbonized solids out as what we call biochar. The volatile gases are generally cooled externally, and we get three, usually get three fractions. We get a syngas, which is the lightest fraction, which is hydrogen, carbon monoxide, methane, and nitrogen, and CO2. We get a what we call a wood vinegar fraction, which is the water fraction full of acetic acids and other things, and I'll slightly touch on that later. And then generally you get what they call bio-oil, which is really the tars and oils, which potentially have uses, but require additional clean up. But just to give you some context about the particular RB technology, it works a little bit differently. So again, the biomass goes into a reactor. So again, low or no oxygen which heats up and drives off the both the carbonized solids, but also the volatile gases. In this case, the gases are sent back through the biomass. So that creates basically a cooling effect, and it's also preheating the biomass going into the reactor. This is all inside the reactor itself. But as the volatile gases cool down, the tars and oils are dropped out. So the biomass is acting essentially as a coalescing filter. Those oils and tars are then forced back in through the with the biomass back into the reactor where it's further either broken down into the lighter fraction of volatile gases or carbonized into additional biochar. So there's no oil and tar fraction with this technology. And then the syngas exits the reactor, circa 80 degrees C, and we can, we produce this clean syngas, but also the wood vinegar as well. We can further cool and condense out the liquid fraction as well if we want some additional wood vinegar.
Kane Ravenscroft:
Just to give you a sort of a view of what this technology looks like multiple stage sections. We've got feedstock entry comes in via a centerless screw auger, which the pitch collapses or gets closer together, which creates a plug, if you like, so the syngas can't exit through the feedstock delivery system. There's a knife here that cuts off a section of plug, which goes through the reactor. This section here is where the degasification happens and that counter current process that I described before. So the syngas is exiting this way. Oh, go back one more. Syngas is exiting this way. Back through the feedstock and out the top of the at the top of this storage feedstock delivery chamber. This is the carbonization section where the final decomposition down to the biochar happens. There's a number of injectors here that bring in just a little bit of air, or we could use pure oxygen if we wanted a richer syngas. That that air is used for a little bit of combustion of some of the syngas, and that drives the heat process. So once it's running, it's self self continuous with the syngas combustion. So just a sort of a reiteration of that process. Hot syngas high temperature. This is sort of 300, 400 degrees Celsius. As it comes through and passes through the feedstock, it's condensing out those liquids, which is sent back to further carbonize or we get that additional volatile fraction.
Kane Ravenscroft:
So in terms of feedstock, which I just put this slide back in one of the this. This technology is designed to remove carbon from the atmosphere. That's the that's the core that's the core mandate from the founders of this company, Peter Burgess and Ian Stanley, is that they want to pull carbon out of the atmosphere.
Kane Ravenscroft:
One of the ways they've done it is designed to, as Dom was saying before, things like wheat straw products that have no real commercial value or other opportunity, the concept is that this produces enough value that we can pay farmers to harvest this material and there's, other low value sugarcane trash, cotton trash, animal bedding, those sorts of things designed with that in mind. So to give you an indication of a typical performance, so assuming about seven and a half thousand hours a year, and this is to get depend on the feedstock produced we need about four and a half thousand tonnes of feedstock, about three, and we produce about three and a half thousand tonnes of biochar on a wet basis, so we're adding water to that. I can go into that separately. And that produces the equivalent of about three and a half thousand tonnes of CO2 sequestered from the atmosphere and there's carbon removal certificates that help drive these projects that are sold internationally. There's a European exchange and RB were the first biochar technology outside of Europe to be certified to generate carbon, generate and trade carbon removal certificates. Produces, one of these will produce about 16 terajoules of clean syngas a year. Which, if you use that to offset, say, natural gas, it's about 830 tonnes of CO2 credits and 830 tonnes of avoided natural gas emissions as well. If we recover the wood vinegar, if we condense out the syngas further, we get about 1, 500 kilolitres of wood vinegar. There's no market for that product really locally. We're looking at exploring export markets for that and doing different things. So wood vinegar is essentially, after a bushfire, where you get the charcoal sit on the ground, you get rain come through, wash off those acetic acids, which regenerate forests and and pasture after bushfires, that's essentially what wood vinegar is. It's the condensed smoke from the from the process and they're designed to about 100, 000 hours design life. 
Kane Ravenscroft:
So for projects, though, we're looking at projects with multiple ECHO2s, so I'll just take you through a few project case studies. So this is their first commercial project delivered for a greenhouse in South Australia, Mount Gambier, called Holla-Fresh. So that takes in wood chips. So their first project takes in wood chips, which is delivered to this walking floor trailer, which supplies, the ECHO2 is a continuous, not a batch process. So just continuously feeds in the wood chips, it produces processes that feedstock, converting to those two fractions of syngas and high carbon biochar. So the syngas is used on site to run a hot water boiler, which provides a certain amount of the site's thermal needs. Someone's going to ask me what percentage, and I'll follow up, but I don't know exactly. The biochar is then sent back to the wood chip supplier and they mix it in with their with their wood chips to make a high value compost which is sold, on sold to the market. 
Kane Ravenscroft:
The current project we're doing at the moment is in northern Victoria at a hothouse, which is six ECHO2s in a purpose built shed. So the shed's up, the feedstock delivery system is in, there's automatic tele, automatic telehandling of the feedstock. Basically, this crane drops in drops in the straw the baled straw onto the feedstock delivery system, which cuts up the straw, sends it through the wall into the into a hopper, which distributes the three ECHO2s at a time and then produces the syngas. For this project where Optimals delivering a syngas conditioning system. So basically we're dew pointing the gas, so we're cooling it down to about four degrees to drop out all of the wood vinegar. We then we compress it up to low pressures and we pipe that about a kilometre to the glass house. The syngas is used in the boiler to offset natural gas and then the boiler exhaust is captured to use for greenhouse fertigation. So the CO2 is going to encourage additional CO2 for their glasshouse to increase the productivity of their crop. And that will produce about 3.6 megawatts of gas energy continuously. The skids themselves are about 12 by 2.5-3 meters. That's excluding the feedstock handling and also service clearances. Each one of those will process about half a tonne to 700 kilograms an hour of feedstock. In terms of what the ideal, so there is a requirement for a certain type of feedstock and that's basically because the feedstock is the cigarette filter, if you like, for the syngas. Needs to be a certain moisture content, but also a certain particle size. So we want that below 20 percent moisture and 90 percent of the feedstock to be between 2 and 15 mm. Additional outputs down there. I can send a copy of this if anyone's interested. 
Kane Ravenscroft:
Typical balance of plant. So we've got feedstock handling, the feedstock distribution appliance of the hopper, the ECHO2 itself. So the biochar comes out of, there's a sort of 45 degree telescopic auger that then takes that off to be sent to storage. The syngas, we can use that directly as, for want of a better word, wet syngas at 80 degrees Celsius, we can use that directly in a boiler, or we can dry the syngas through the syngas condensing system, and then we get wood vinegar off to wood vinegar storage, and if we dry the syngas, then we can use that for power generation with, or we can use that for hot water or steam with very low emission exhaust, which is suitable for applications like Glasshouse fertigation, or we can use that for power in a multiple power generation technologies, gas turbines, reciprocating engines, and organic rank and cycle, those sorts of technologies as well.
Kane Ravenscroft:
So ideally, a project would have the projects we're looking at in the pipeline at the moment for a six pack, these are large projects, obviously. 25,000 tonnes per annum of biomass, which would produce about 120 TJs per annum of syngas, 18,000 to 20,000 tonnes of biochar and optional wood vinegar, and they generate about 4,000 tonnes per annum of carbon remover certificates. So ideal applications have an annual heat or thermal heat or electricity demand of about 10,000 megawatt hours per annum. So that's I think that's, the, in terms of the project economics, so I haven't got a specific project economics up here, but we operate we provide that you could obviously use the tool that we're here today to talk about, or we can help with the feasibility. We can also help with feedstock acquisition and biochar offtakes. But essentially, the economics are made up of a number of savings or sources of revenue. So the biochar itself, carbon removal certificates, wood vinegar, potentially the syngas, of course, has a saving in carbon offsets for the syngas, and then less, simply less the operational costs, which is really the cost of the feedstock, the cost of power to run the system any maintenance, and also the water used for the for the biochar wetting, basically.
Kane Ravenscroft:
So paybacks, which I'm going to be asked for typically one and a half to four years, and that depends on those variables, and we can assess with all these all these points to see if there's a project. I dragged these in at the last moment to sort of summarize. This is the reason that RBE exists, which is carbon abatement or carbon recovery. So they've purposely designed this to be a high carbon biochar. So instead of trying to make as much syngas as possible. So how is it considered? Some of you obviously probably know this, but essentially when the plant, when a plant's growing, it's pulling CO2 out of the atmosphere. When you burn that residue crop residue or leave it to decompose, as Dom was saying earlier, it'll return to atmosphere. So that's a carbon cycle. That's a zero carbon cycle. So by putting in a biochar system, there's a volume of that carbon is then, as long as it's not burnt, as long as we use it for specific applications, then that carbon is stored. And if it's put into the ground, it can be, it's stored for thousands of years. There's multiple case studies, multiple research documents to talk about this. And then, of course, if we're using the syngas, then we're returning some of that CO2 to atmosphere. But, of course, if we're avoiding additional CO2 from propane, from diesel, from natural gas, then it's net zero, that syngas is net zero, so just to frame that out. And that's it. 
Kelly Wickham: 
So the reason we got Kane and Dom to talk today was that we wanted to announce that we've completed work on Advanced Thermal Treatment Feasibility Assessment Tool and wanted to bring to light real projects rather than just simply talking about a tool. So I hope you got a lot of that. I know I did. Here it is now. Let me just pop that on. So the tool or the ATTAR feasibility tool came courtesy of the Ag Energy Investment Plan. So that was the $60 million program that had free audits for farmers. We invested 50 percent into infrastructure upgrades that came from recommendations in those audits. And then we're rolling out a series of infrastructure on sustainable energy infrastructure, through our smart farms at Tatura where we've got agrivoltaics, we've got Ellinbank has got everything batteries, solar, pumped hydro, wind heat pump, there's a biogas unit being installed shortly, and then there's also Horsham where we'll have hopefully floating solar, kinetic or flywheel, and a few other bits and pieces for a horticulture operation as well. Just to demonstrate what's possible for farmers if they're not interested in investing yet and they want to kick the tires on something real. So that's where the funding came from to build this tool. 
Kelly Wickham: 
The other reason why is that, there's so much stubble being burnt off across the West. This is near Lismore where Andrew Lang farms. I went out and visited him and actually took a cohort of Chinese folks out there who wanted to invest in bioenergy. They came to Victoria to visit us about the investment opportunities. It's a big deal globally to recover some of this material that's being wasted and smoked right into the atmosphere. I saw massive burn off in the Ovens Valley where Hancock Victoria Plantations were burning off wood waste in situ, smoking out the Bright. So there's plenty of opportunities there. And farmers are looking for outlets like the Streatham Straw Alliance. This guy here has been at it for quite a while called Col Stuckley. He's the head of the Streatham Straw Alliance and they're looking at off take for the straw bales right there, right behind him. So there's definitely a want to make use of this material. It's just a matter of finding the right deals. And obviously, the advanced thermal treatments systems contribute to our new renewable energy goals, our circular economy goals, and our emissions goals overall. Carbon negative, we were just talking about before, which is, I'm surprised this isn't everywhere. And part of the rationale behind the tool, obviously, is to reduce some of those investment barriers as well. 
Kelly Wickham: 
So without further ado, this is the structure of the overall tool. It's got an overview about how, what the worksheets are all about. A user guide on how to use it step by step. There's a process flow that takes you through, what Dom and Kate pretty much just took you through just then but on a page and then there's a dashboard after you put all the inputs in it tells you the paybacks and the like. So, there's the process flow. We've got this one is a, looks like a, that's actually a gasification process flow so that's what it looks like on the tool. You input the feedstock types yourself and then you can put in your obvious consumption as well. Once you've done all of that, there's some default values around calorific value. You can tweak those as well. So everything is optimizable on the situation. But there are default values if people just wanted to have a play to see what the paybacks yield. And here's typical, and this is where I was hoping Kane and Dom might pipe in again, is basically typical yield values. So you see the pyrolysis is really prolific at the sort of solids and pretty low on the syngas side. That's the fast version and then so it's obviously slow paralysis gives you a different outcome and then gasification high on the syngas yield and lower much lower on the biochar so 13 percent which is much higher than Dom's 1 percent but that's, all about how you operate it and the type of unit you've purchased as well. So might discuss that a little bit later. I want to try and just keep the conversation going more than anything else. That's the dashboard. So once you put in all of your inputs you get your paybacks. You get you know, you have to have the capex and opex values, you know an idea of the gasification cost itself obviously and it gives you lifetime paybacks over the course of the, this particular one at a six year payback. Pays itself off almost five times over its lifetime, but a full gamut of outputs that you can actually start considering. Really what we're trying to do is get people to not blow money on pre-feasibility. This takes care of that and tells you whether or not you should do a full business case. So skip some consultant, consultancy fees up front and get straight to the point. Is this a no go or a go zone?
Kelly Wickham: 
So hopefully that's what the tool presents for folks, and if we get one farmer investing in gasification or pyrolysis as a result of using this tool, I will have considered it a success. But yeah, I think it does the job. Arup produced all of this for us by a competitive bid process, and they've done a fantastic job on the tool development, I'd say. One of our key farm economists said she thought it was one of the best tools she'd seen in a number of years. I'll take Julie's word on that, that being the case. Yeah, so some of the outcomes during the whole process was that, we didn't, they engaged a number of farmers to find out about what their needs were. They wanted something very simple and something that customizable, sorry, I'm talking way too fast, but not much time. It delivers on that. The reason why these projects are becoming more and more commercial is obviously because high energy costs and basically the volatility of markets is really driving investment in these systems as well.
Kelly Wickham: 
We did an LCA on top of all of that and found what Kane was saying before was that these systems are carbon negative and there's the values that we hit 0.27 and 1.4 tonnes per of per hour of operation of CO2 negativity. That's pretty impressive. And what we're, I'm going to work with Julie Harman on next is to finalize the use of the model under a heat only scenario, because I understand that the Kane's project, and correct me if I'm wrong, Kane, that project, which is a multi-million dollar project with really good paybacks is going to be heat only in terms of our the energy side of things, obviously, because the corks and the other products, so it just shows you it's great.
Kelly Wickham: 
So that just shows you how viable these systems are today, and I just made that fifth point. But yeah, part of what I was hoping the rest of the discussion would be around is what else needs to be done to reduce the barriers for uptake by farmers. I love this one here because Andrew, again, formerly head of the Victorian Bioenegry Network, sent me that. But we have the highest penetration of solar PV in the world in Australia. But imagine if we had a higher penetration of DERs or distributed energy systems as well, we could look a lot like Denmark with gasification, pyrolysis and systems rollout that's like the description of what Don was saying before. With the amount of feedstock that's available, if sustainable aviation fuels, don't become economically quick enough, we might end up with this kind of situation in Victoria where we have DERs all over the state, really contributing to our net zero emissions future and that 100 percent target that we're all about. 
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