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Photosynthesis (The Renewability)

* Plant matter high in carbon

e Carbon absorbed from air through
stomata, 400PPM

* Photosynthesis, sunlight driving the
conversion of water and CO2 into

carbohydrates and oxygen
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generation o Electricity

S 201617 Average annual growth
from generation

share 2016-17 10 years

renewa b |es from coa I £ (percent)  (percent) (per cent)
205.4 5.0 0.2
.................................................. N - wood, woodwaste, sulphite lyes 95.1 251 1.9 04
- bagasse 110.3 291 7.9 -0.1
Table 2.1: Australian energy consumption, by fuel type Municipal & industrial waste 2.6 0.7 0.3 na
Biogas 15.0 4.0 -4.1 37
2016-17 Average annual growth - landfill gas 12.2 B2 6.5 na
share 2016-17 10 years - other biogas 28 0.7 8.0 na
PJ faro) et foer canl) Biofuels AR 1.8 -5.3 5.3
- ethanol 6.4 5 34 na
Coal 1,936.9 1.5 -1.0 -1.9 - biodiesel 0.6 0.2 487 na
Qil 23154 37.7 2 1.7 Hydro 58.6 155 6.3 34
Gas 15150 247 1.1 29 Wind 45.3 12.0 3.3 16.9
Renewables 378.7 6.2 53 32 Solar PV 291 J 18.0 59.2
Solar hot water 15.7 4.2 Bl 10.0
Total 6,145.8 100.0 11 0.8
Total 378.7 100.0 5.3 3.2

Source: Depariment of the Environment and Energy (2018) Australian Energy Statistics,

Table C Source: Department of the Environment and Energy (2018) Australian Energy Statistics, Tables D,

F.O
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LNG exports
increased
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sohum@enriva.com.au d



eanVO Figure 2.3: Australian natural gas flows, petajoules, 2016-17
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Consumption

Power plant
366

Increasing Gas Prices Electricity

generation

Stocks and discrepancies
Industrial generation
(excludes LNG plant)
129

*  Supply and demand

Production

* Shipping to Japan, Korea,
Manufacturing

China 390

Households
166

* Now 7, soon 10 export plants

liguefying and shipping

' Mining (excludes LNG
plant)

* Trajectories show doubling of
71

_ _ Imports from Joint Petroleum ) '
production required to meet Development Area g}guelacuon -
217 91

export demands within 6 Electricity

generation

years 63

LNG Exports

Note: Gas used at LNG plants for liquefaction and electricity generation is included in total gas consumption in the AES, but
has been disaggregated in this figure.
Source: Department of the Environment and Energy (2018) Australian Energy Statistics, Tables A and F and internal sources
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Energy Requirement

* Only one of many questions

* Crop dependent (ie. setpoint)

e Climate dependent (ie. temp profile)

* Technology dependent, screens,
structure has a significant impact
* Peak load supply vs. load averaging

* MCR vs. nominal rating

* Economy of peak load

supplementation

sohum@enriva.com.au
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More Considerations

* Heating expenditure

......

* Fuel and equipment selection

* Running costs and CO2 availability

| P T

. ‘ Lt | : , TN

* Informed analysis g § - e L ' 1
y g =)l i { = } W Uy !' l-l

* Profitability and sustainability
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Positives Pre-commercial Carbon Capture: CO2 from Biomass Flue

e Like gas, high in CO2

* Technology functional however pre-commercial in terms of reliability,

and financial feasibility

e Chemical solvent (Amine) absorbs CO2, rejects pollutants
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* Solvent heated to make CO2 available

sohum@enriva.com.au
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Pre-commercial: CO2 from air

* Capturing CO2 from air

* (CO2inairis captured in a filter, then heated to release
CO2

* Filter is made of porous granulates modified with
amines

* (CO2 is concentrated and stored for supply to users

* Expect production cost of around $600 USD/tonne,

therefore not yet commercial however could drop by

50% with next generation of technology

sohum@enriva.com.au
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Long standing family
business just outside of

Melbourne
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Speaallsmg in many flower varieties
Grown in heated greenhouse environments for

premlum year round productlon
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2.5x increase in natural gas price
Replaced old technology
Invested in modern, renewable biomass plant

Kept business sustainable



Plant Room Building

Required custom design

ol With under floor recesse

With large concrete fueli =
| “bunker for biomass storage -
p7 '

7

~_Live floor and sub surface

= structures



Completion of concrete works in plant room

Steel anchors tied into the concrete,

imperative for the live floor loads
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Heat store foundation

earthworks,
in

blind
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peak power delivery
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Insulation and cladding

Heat store com




Hydraulics;
Plant connection

Pre-insulated transport main

e e

iy 9 “- --‘ e
"




Hydraulics;

Plant Room

Pumps

Piping

N i Load Management M

\

fg




enriva

Plant Install;
Advanced biomass plant
Emissions control system

Fuel handling system
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Completed plant install






Outcomes:

Turned off gas

Under 4 year payback by using,_wﬁt%g;tﬁgfﬁés}i F -

Offsets 60,000 tonnes carbo,r_iv'é‘missidns |
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Biohouse:

* Located on Murray river, Victorian side

* Family business; food and plants for wholesale

e Design, pre-built, disassembled, shipped, erected

-

and commissioned



Project completed:

Small packaged biomass plant (<500kW)

Delivered with integrated building, fuel store, storage tanks



