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Carbon Neutrality

e Carbon is everywhere

* Where does the energy { Blomass isa C0, neuttal fuel

because it releases the same

come fro m ? ‘ amount of CO, duting combustion

as itoriginally absorbs and would

naturally release during

* Accepted concept —

Nationally / Internationally

If biomass would otherwise be
landfilled, methane (a greenhouse
gas moie potent thal would

eventually be 1eleased.
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e
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Recognition (Positions of governments and associations)

National Greenhouse Accounts Factors (AUS Fed Government, Department of Environment)
World Bioenergy Association “Biomass is a carbon-neutral energy source, because the plants
absorb CO, from the atmosphere via photosynthesis and this carbon is eventually released to
the atmosphere via the decay of biomass or by using it. Biomass in forests can be harvested
while at the same time the carbon stock in the forest is increasing, ensuring a carbon-neutral
source of renewable energy.”

IEA (International Energy Agency)

United Nations Framework Convention on Climate Change (UNFCCC)/Kyoto Protocol
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Australia’s Energy Mix

* Big fossil fuel players

* Electricity consumption per capita 230 GJ/annum (top 20)

ELECTRICITY GENERATION ACROSS AUSTRALIA

73% Coal

13% Natural gas

7% Hydropower

49 Wind

2% Rooftop Solar
1% Bioenergy

/

Australia's primary energy consumption, 2012

hydroelectricity
2%

other renewable
ENergy sources
5%

Origin Energy "":"1 Mote: Mumbers may not add because of rounding.
Cla’ Source: U.S. Energy Information Administration
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Types of Biomass

Parameters;

* size profile

* moisture content
* Calorific

* ash content

* ash melting point
Categories

* Forestry residues

*  Fruit Pits

Nut Shells

* Manufacturing / Processing residues
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SHREDDED TIMBER

CONSTRUCTION &

FOREST RESIDUES BARK PEAT DEMOLITION WOOD

MISCANTHUS NUT SHELLS CHICKEN LITTER
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Figure 6: Indicative summary of biomass throughout Victoria

Quantity?

* Vic government — fuelled for

LODDON MALLEE
NORTHERN REGION
growth
* Millions of tonnes of
residues
WIMMERA SOUTHERN MALLEE

GRAMPIANS

Biomass Type Qty ['000 t/year)

Agricultural 671
Timber 575
Animal Waste 131
Urban/Indust 93

Large amounts of grain stubble and
processing residues. Presence of
intensive livestock industries generating
animal biosolids in this area

GRAMPIANS

CENTRAL HIGHLANDS

LODDON MAI

LODDON

MALLEE
SOUTHERN

REGION

BARWON SOUTH WEST

Biomass Type Qty (‘000 t/year)
Agricultural 320
Timber 1,600
Animal Waste 106
Urban/Indust 173

Significant plantation resources in the
Great South Coast. The GZ1 region
produces large quantities

of green and industrial waste

HUME

Biomass Type Qty ['000 t/year]

Agricultural 124
Timber 325
Animal Waste 133
Urban/Indust. 21

Large amounts of waste and residues from
broadacre cropping, livestock production
and processing. Biomass material from
wastewater processing is also notable

6

GIPPSLAND

Biomass Type Qty ['000 t/year]
Agricultural 25
Timber 1,544
Animal Waste 209
Urban/Indust. 582

Considerable forestry residue resources.
Large volumes of paper making residues/
waste [currently reused by the paper plant]
Wet wastes from livestock processing.

3

LODDON MALLEE

Biomass Type Qty ('000 t/year]

Agricultural 687
Timber -

Animal Waste 175
Urban/Indust 82

Significant amounts of crop stubble and
horticultural residues. Large amounts
of piggery biosolids and poultry litter are
produced in the southern region

6  GIPPSLAND

MELBOURNE
Biomass Type Gty ['000 t/year]
Urban/Indust 2,655

Victoria’s major population centre
Generates significant amounts of MSW,
green waste and solid industrial waste
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Project Evaluation

7

* Fuel (energy) sources
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* Energy costs

* Energy requirements / Load Profile

Energy medium (hot water, steam,

electricity)
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Economic Return

* Forget everything we have covered

* Inthe real world does this project stack up?
* Capital cost

* Running cost

* Carbon emission rebates
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Cost Comparison Chart
Fuel Type Cost/GJ  Annual Energy Usage (GJ) Annual Energy Cost Capital 10 Year Cost
LPG S 25.00 30,000 S 750,000 $ 50,000.00 S 7,500,000
Natural Gas S 12.00 30,000 S 360,000 $ 50,000.00 S 3,600,000
Coal S 6.00 30,000 S 180,000 $400,000.00 S 1,800,000
Biomass S 4.00 30,000 S 120,000 $600,000.00 S 1,200,000

Indicative figures only for comparison purposes

$8,000,000
$7,000,000
$6,000,000
$5,000,000
$4,000,000
$3,000,000

$2,000,000

$1,000,000

e | PG e Natural Gas e (C0al =———Biomass
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Technology

* Fuel feeding *  Flue gas recirculation * Air preheating
* Fire protection * Grate de-ashing e Automation and control
* Reciprocating step grate * Automatic cleaning

* Primary air / secondary air *  Emissions control

ek .

EA1D
INDELL DB L oot
EUO0LA2  EUDDI-A4
Air Preheater l\- S/ B J
e BB RN Multicyclone HNALL L
cTo02 cToot Eb00 AL 1
— — ] { €
[H B 1NDB11, DAL ELo0LA3
Ol P20t P01
1NDB1! NDALL
Lzl T2t
WoBI [T [ mBAIL
=4 cTo01 cToo1 \ o

Fuel Bunker
* i CGz203
1ECAL e [ |
CP201

1(-IEFCJ’T\UIII I 1HNF11-AB201 1HHC11-CT001

OPEN 1HHC1L -
OCLOSED THHS1L CL101fCL102 4 1HHC1L @f
R ® 4 cpopy IHACLL
Cross Conveyor / Ram Stoker RRK b, Q ‘ J.HHCrflml
Cycles total 1ECALL 1ECALL ™ 103/CL104 1HHC11 l%l
Cycles today AA302 AA301 = Gl g, CL10S/CLI0G
Cycles yesterday I
Cycles / h average 1EAE11  1EAE11 1EAE11 101 = B
Cydles / h estimated DS CTo01 E
cT201
L THHCIL-AE102 o _ _
THDAIL-AE10T e
o ) HDLANIOL s
E _
i cTo01
S5-QF 55T VSR
BSSTIESS GLASSHOUSE 1
HDIW0——
pL cToo1
ILD11-4B101
—
1HLD10
AB101
FUEL / ASH FANS / PUMPS GRAPHS CURRENT FAULT SYSTEM CAMERA e USER MANAGEMENT || AUTOMATIC RESTART
HANDLING STATUS FAULTS HISTORY ERRORS VIEW PLC STATUS ON ‘ OFF ‘

ENERGENCE a division of ICI Industries Pty Ltd www.energence.com.au

sohum@energence.com.au



YOROPONICS e
* Former brown coal brigquette users
&GREENHOUSES

The Commercial Growers” Magazine www.hydroponics.com.au
= T B it 3

N ] - production

* 1.6 ha/ 2 hatomato / eggplant

* 500,000 kg / 1,000,000 kg respectively

» High tech / automated operations
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' GIPPSLAND GROWERS GO GREEN
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r * New biomass system (1.6MW depicted here)

.+ Creates thermal energy from timber waste / forestry residue

P
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* Range of fuel capabilities; sawdust, strings of bark
<600mm, various size chip P100, ram feeding

* Fuel pricing dropping below $30/tonne delivered

* Up to 60% moisture content with air preheater

* Walking floor trucks deliver up to 80m3 per load

* Fuel comes from various timber processing industries

» Hydraulic cross conveyor, feeding via knife/counter

knife to the step grate

2 A - = A
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* Energy buy prices vary from region to

region

» Typical 2Ha glasshouse example:
e LPG-$750,000/ annum
* Natural Gas - $360,000 / annum
* Coal Briquettes - $180,000 / annum

* Biomass waste - $120,000 / annum

» Officially projected to save 150,000 tonnes
of CO,e (25 year)
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Airbus site, Toulouse France

10,000 employees manufacture A320
to A380 inc A350 assembly line and
paint shop

13.5 MW Polytechnik saturated steam
boiler plant

22,000 tonnes annual biomass
consumption

12,000 tonnes CO,e reduction per
annum

Emission limit for particulates is 20
mg/m?3 and during normal operation
the plant achieves 2 to 8 mg/m3 e
CO levels, which is the main indicator
for complete and efficient combustion ‘.f"
is practically zero and the plant |
efficiency is over 90%

Ash used by local farmers as fertiliser

Cost savings in comparison to gas on

the order of 50%

R —
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L'Oreal, Spain

*  25th September, 2014 opened a
new biomass plant at their haircare
product manufacturing facility

* Trigeneration plant supplies the
factory with thermal energy,
cooling capacity and electricity

* In conjunction with investment in
photovoltaic panels, this project
will make their site carbon neutral
from 2015 into the future

* Biomass fuel in the form of forestry

and sawmill residue is sourced in

the nearby Castile and Leon region.
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4.8 MW Polytechnik thermal
oil boiler with moving grate
600kWe/2600kWth ORC
Turboden 6 CHP

20,000 MWhrs thermal
energy production per
annum

12,000 tonnes annual
biomass consumption
Factory consumes 70% of

this energy / 30% sold to

neighbouring businesses

LOREAL

»d _

Solar Power / Photovoltaic

Power Generation

617 kWe

= 5o

ORC - Module sl

Organic Rankine Cycle

W

3,310 kW

Wood Waste
Biomass
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POLYTEC
Biomass Energy
Biomass Boiler Plant

4,810 kW

Steam Generator
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1,500 kW

Power
1,117 KW

Renewable Energy / Power

@_

Absorption Cooling

Cooling
1,200 kW

Cold water to Factory
2,600 kW

Cold water

Cold Storage Tank 8°C/10°C

1,200 kW
Hot water

Heating
1,400 kW

Hot water to Factory
Hot water

90°C /60°C

Heat Storage Tanks

Steam
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Steam to Factory 1.500 kW

Saturated Steam
12 bar
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