Loddon Mallee Future
Energy Forum:

Bioenergy in Loddon Mallee
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Sustainability Victoria programs

Climate change
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Social impact investment

Climate Change Conversations
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Resource Recovery Infrastructure Household chemicals collections Information / guidance

Organics collections



V" Waste and resource recovery planning E #se

State Infrastructure Plan

I <coe waste oo A EP Act requires SV to develop a Statewide Waste
resource recovery

infrastructure and Resource Recovery Infrastructure Plan

A Provides a clear, long term (30-year) vision for
waste infrastructure in Victoria

A Supported by 7 regional implementation plans

A Plan provides for waste to energy infrastructure to
treat residual waste fiwhere higher order recovery

options are not practica
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What is bioenergy?

Figure 1: Biomass to bioenergy process

Feedstock Conversion Product Market

agriculture;
organic municipal waste;

waste water;
industrial waste;
wood waste; and
animal residues.

combustion;
gasification;
fermentation;
transestenfication;
pyrolysis; and
anaerobic digestion.

heat;

fuel gas;

biogas;

biodiesel;
biobutanol;

bio oil;

ethanol;
renewable energy;
renewable diesel;
pellets and;
briguettes.

electricity;

heat;

chemicals; and
transportation fuel.




~V Feedstocks

Figure 2: Biomass fuel sources
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Organic Municipal
Waste and
Agro-industrial Waste

Sugar (bagasas); Residential and
and oils. industrial waate.

Waste Water

Recyclad waste
water containing
bicdegradable
ONganic metter.

Wiood Waste

Wood scrap, bark,
sawdust and other
common forme of
wiood waste.
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Animal Residues

Primarity waste
from imtenaive
Iwestock
operatons.




Bioenergy, a natural gas substitute [ g

A Bioenergy is an ideal substitute for
natural gas and provides the
additional benefit of producer power
where a Combined Heat and Power
plant is cost effective.

A Australian Paper has been operating
a facility for over 20 years that
provides 50 MW of energy services

A This is not new technology to Victoria
rather its emergent status is relative
to the capability of industry to deliver.
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Our resources

A 14.4 million tin 2016/17 A Hazelwood's shutdown
A 69% recovery rate A Shift to renewables

A 1,406,773 t organics to LF A Victoria currently faces gas shortage
A 20 million tpa by 2043 (cost increases of 200% to 300% for

iIndustrial clients)
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= Wind MWh Solar- MWh  ===Electricity Use - MWh ===Gas Use- MWh ===Transport- MWh
(Month | Jul | Awe | Sep | Ot [ Nov | Dec | Jan | Feb [ Mar | Apr | Moy [ Jun | Total |
m 574,200 480,000 494,400 403,800 436,800 436,800 321,600 328,200 367,200 258,600 419,400 329,400 4,850,400
68,009 83,778 102,205 130,835 143,728 148,137 157,697 138,978 142,465 105,067 76,461 70,378 1,367,738
Electricity 4,403,820 4,261,762 3,835,586 3,693,527 3,693,527 3,835586 3,977,644 3,835586 3,977,644 3,693,527 3,977,644 4,119,703 47,305,556

Use - MWh
W 11,108,544 9,922,801 6,989,646 5,679,087 4,867,789 4,118,808 4,930,197 3,931,676 4,618,159 5991,125 8,175,389 9,361,133 79,694,444

Trans, 11,205,383 11,291,258 10,654,085 11,160,164 11,650,481 11,912,052 11,468,960 11,652,202 12,510,047 11,970,314 12,852,175 11,936,719 101,972,223

Notes: Victorian electricity and gas consumption figures from ABS 2016/17 data. Transport fuel figures from: https://www.energy.gov.au/publications/australian-petroleum-statistics-2018 Solar PV output figures are for 2017/18 from Australian PV Institute:
http://pv-map.apvi.org.au/historical#4/-26.67/134.12 Total installed PV capacity of 1,614 MW with an average capacity factor of9.7% Wind output figuresare for2017/18 from Aneriod Energy: http://anero.id/energy/wind-energy/ Total installed capacity of 1,740
MW with an average capacity factor of 31%




V" Bloenergy internationally B
Danish Total Primary Energy Supply Swedish Total Primary Energy Supply

2.6% 2.0% .39

9

Y
=

@

m Coal and coal products

® Crude oil, NGL & oil products
Natural gas

® Nuclear - 0%
Waste (non-renewable)

& Renewable energy - bioenergy
Renewable energy - other

m Electricity (imported)

® Coal and coal products

® Crude oil, NGL & oil products
Natural gas

® Nuclear

® Renewable energy - bioenergy
Renewable energy - other

m Electricity (imported)

Total
2061 P)

m Coal and coal products

® Peat and peat products (0.3%)

m Crude oil, NGL & oil products
Natural gas

® Nuclear
Waste (non-renewable)

% Renewable energy - bioenergy
Renewable energy - other

m Electricity (exported)

Australian Total Primary Energy Supply



