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About Optimal

Engineering capability

9 Optimal is a unique team of dedicated energy professionals
who deliver advanced turnkey power generation, combined
heat & power and hybrid solutions to industry.

O As the South Pacific regional distributor for Capstone Turbine
Corporation, we deliver on-site energy solutions that are
cleaner, cheaper and more reliable to a diverse range of
industries across Australia, New Zealand and the South Pacific.

O Head Quartered in Mulgrave VIC, we are a privately owned
company with an annual revenue of over $25 M
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About Optimal

Capability

O Process, chemical, mechanical and electrical engineering team
members allow Optimal to integrate combined technologies
including;

O Biogas Anerobic Digesters (Covered Lagoon, Stirred and Fixed
Film)

© Biogas to Biomethane Upgrading Equipment (CO2 and
contaminant removal)

© Biomethane Compression Equipment

© Microturbine Power Generation Systems

© Heat Recovery Systems (steam, hot water, drying)

© Absorption Chilling

© Renewables (Solar PV, Wind, Hydrogen)

9 Energy Storage (battery & capacitor systems)




Technology Overview

Solution based on the Capstone Turbine C200S
Technology Platform, 200 kW power generation

Only one moving part

No oils, coolants or lubricants

Clean, Quiet and ultra low emission power

Highly efficient combined heat & power

Modular & scalable

High quality inverter based power

Low maintenance

Clean exhaust (18% O,) ideal combustion or drying air

© Optimal Group Australia 2020 4
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The C200S Package

Capstone Turbine Corporation’s
patented technology delivers
hassle free efficient power, and
avoids

The 200S Capstone Turbine
system comes installed in an
rugged outdoor rated enclosure,
complete with everything you
need for plug and play power
generation

Exhaust Clean Up (SCR)
Vibration Attenuation
Oil Bunding & Storage
Cooling Towers
Acoustic Enclosures
Synchronising Systems
Fault Current Protection

v Microturbine Generator
v Power Electronics

v" Protection Relays

v Onboard Gas Boosting
v Noise Attenuation

X X X X X X X

Revision 0
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OPTIMAL
The C200S: 200 kW of power plus: -

Combined Heating, Cooling & Power

Direct Exhaust Hot Water Chilled & Hot Water

Direct drying Domestic Hot Water 240 kW 6°C Domestic Hot Water
390 kWt @ 280°C Burner combust air 280 kWt @ 85°C Building Heating r@ o Building Heating
Steam Process Heat 280 kWt @ 85°C  process Heat

Revision 0 © Optimal Group Australia 2020 7
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Expandable Packaged Systems

EEE

Revision 0 © Optimal Group Australia 2020 8






Commissioning and
Service

Optimal currently has a national team of 17
factory trained service technicians providing a
minimum of two technicians per State. This is
continuously being expanded as the installed
fleet grows.

In instances where clients prefer to utilize their
existing service capabilities, Optimal can provide
training for selected personnel to be Capstone
Authorised Service Providers (ASP’s).
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MyCapstoneFleet Soft

* Scope

On-line real time Health & Usage Monitoring
System (HUMS) and Computer Aided
Maintenance Management Module System
(CAMMS) specific for Capstone Microturbine
based energy solutions.

Partners
Arvio

Status

Current

Market Potential

Deployment into over 90+ Capstone
Distributors.

site Name

Andrew Boy Chariton Aquatic - Manly 2010
‘Aqualink Box Hill 3017

ATCO Perth 6003

Australian Unity 3016

BARC - Baimsdale Aquatic and Recreation Centre 3036
Broadmoadows Aquaic Centro 3027
Camberwell Grammar 3034

Cessnack WWTW 2007

ity of Sydney - Town Hall House 2008
Club Jubilee 3045

Collingwood LC 3007

Collins Square Tower 13011

Collins Square Towor 2 3033

Collins Square Tower 3 3009

Collins Square Tower 4 3035

Coliins Square Tower 5 3041

DVine Ripe 5004

Goods Shed North 3012

Goods Shed South 3010

Hanmer Springs 9006

Hardchrome 3006

Kedron Park A 4001

Kedron Park B 4006

Prev Month

150kW

Turbine(s)
Status

ware Package
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MyCapstoneFleet

Power
kW]
51

100

250

site Name

Leichhardt Park Aquatic Centre 2006
Linked Group 4004

Lynden Aged Care 3002

Murray Goulbur Cobram 3037
National Gallery of Australia 2500
Optimal Group Office

PARC - Peninstila Aquatic and Recreation Centre 3014
Penrite 3039

Planetshakers 3031

Richmond Leisure Centre 3008
Riverles 3003

‘Shepparton Aquamoves 3030

St Catherines

State Trustees Bendigo 3005
State Trustees Footscray 3004
‘Sunshine Leisure Center 3032
Surbiton Park 3019

Telstra Port Arington 3001

‘The Hyde Apartments 2001
Thomastown Aquatic Centre 3015
Treasure Island 9001

Triptych Apartments 3025

Hardchrome 3006 - MT3 7818 C65 - Default

Prev Week

Prev Day

25/4/19 at 10:05AM live
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A

50kW
06:40
Total Power
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3
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Call Centre

Optimal has a 24/7 customer service line.
Customers call this line to log service
incidents and service calls.

All calls are tracked to ensure they are
attended and closed out in a timely
manner. We attend to all service calls
within 24 hours.

Revision 0
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Spare Parts

Optimal carries over $1,800,000 in Capstone
recommended spares to cover all Capstone
Microturbines installed in Australia.

This spare parts inventory has been specifically
developed in conjunction with Capstone based
on the number and types of machines running in
Australia.
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Why are we here?

Cultural

’ Opportunity

Change

Revision 0 © Optimal Group Australia 2018 14
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Why are we here?

Opportunity

“39% of energy-

Huge rEIatEd
market

potential

CO, emissions are
from buildings”

Strong
drivers

® Buildings = All Other

Revision 0 © Optimal Group Australia 2018 15
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W hy a re We h e re ? Industrial energy use is often majority thermal, increasing

difficultly for decarbonise

Whittiesea

Site Daily Energy Demand

Opportunity

Electrial
24%

Limitations for

fuel switching
mal

rial

Gas network

can support

constrained
grid

ver: AREMI must not be used for navigation of precise spatial analysis Data61  CESIUM Data attribution

Revision 0 © Optimal Group Australia 2018 16



Why are we here?

Opportunity

Food waste is
an enormous
issue

Revision 0
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of commercial 1 ! This is equivalent
and industrial | | to 1.388 million
waste is food. y tonnes.
- == !
The atlonal Waste Report sstim. ate
Germany, Switzerland, In Australia

Sweden, the Netherlands,
Austria, Belgium, Denmark
and Norway

150

million people,

send
less than 3%
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-

1 e =

— send — @

40%
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Why are we here?

Opportunity

« WORLDWIDE

-® Methane Gas PY
25 times

more potent to the
environment than
C02 emission

Food waste is 25% of the world's

an enormous fresh water supply is
used to grow food that

issue ; o

Eliminating global

food waste would E
save 4.4 million
tonnes of CO2 a

PutrESCible TT_E T year, the equivalent
waste S3 50 / t, - 26M ' i:: :ifﬁ:: :oia;‘dfom \Iffr;g%dcv:?:?ltt?y,
vs $150/t dry | it e
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. China.
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Why are we here?

Opportunity

Food waste is
an enormous
issue

WORLDWIDE

21.5% ‘ 1 338"" zsmrhmom
e I[I i zatines
Putrescible i B = -
5%nfll|"nﬂ|d'!

waste S350/, s | ne Qn e

vs $150/t dry

WENIS
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AUSTRALIA
}

The Government estimates
food waste costs the Australian economy

$20 billion each year

- vearty four million

people experience food
insecurity each year, one
“ quarter are children.
Over 5 million tonnes of
food ends up as landfill, e
enough to fill 9,000 | =
Olympic sized J |
swimming pools. | | One in five
S | shoppmﬁ
bags end up
in the bin =
$3 800 worth
of groceries
per household

‘ each year.
- 35 A) of the

YB average household
‘ bin is food waste.

= ——
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Why are we here?

Opportunity

e

Limited G R A A AR | [ 100 kw PV (<7% of
capacity for Y VYY) peak demand)

onsite
renewables

@3 MARSH @3 MERCER

EEE=mEET s

I ncentives 3. Generate balance from renewables

towards onsite : Supply remaining demand from renewable energy sources,
. ' preferably on-site followed by off-site, or from offsets
generation

%

Revision 0 Optimal Group Australia 2020 20
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Why are we here?

Opportunity Victorian Wholesale Gas Price 2010 - 2017 /

$50
Federal Govt
Intervention

$45

$35

Clean &
affordable

$30
Market price B

point supports -

biomethane a5
$10
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Biogas is a zero
carbon solution

Biomethane is Renewable Natural Gas (RNG)
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Why are we here?

" éirllﬁnd w1y
13 terawatt hours equals:

Opportunity
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happening

Europe
injects over 13
tWh of RNG
into gas
network

1.17 Billion cubic meters
of methane
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Summary of turbine flexibility

benefits for biogas

Option 1

Technology Capstone Microturbine
Electrical Efficiency (LHV) 33%
Installed Generation Capacity 1,000 kW
Minimum Part Load 10%

Minimum Methane Content 55%

Maximum Methane Content 85%

Options compare generator technologies with
average biogas yield of 500 m3/hr

Charts show the potential to generate power
from each technology during these variations

Option 2
Reciprocating Gas Engine
44%

1,000 kW
50%

60%

70%

OPTIMAL
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Summary of turbine flexibility
benefits for biogas

Turbine Power Output with variation of energy content and biogas
volume

1,000

900
Turbine sized on an average §00
biogas yield of 500 m3/hr, 5 -
with an average methane § 500
content of 65% -

200

100

Biogas volume M3/hr

O85% O80% C75% [170% O65% O60%

ms5% OPTIMAL
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Summary of turbine flexibility
benefits for biogas

Matched Engine Size Power Output with variation of energy content
and biogas volume

1,000

Engine sized to matched 900

turbine installed size of 1 MW o
600
500
400
300
200
100

kW Output

55%

60%
65%

70%

200

150

100
Biogas volume M3/hr
25
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Benefit 1:

p— I I [ ) [ ) I [ [
- [ ]
uel Gas Flexibility: Quantity
H2S Tolerence
6,000
—————— 5,000 == == Turbine Maximum
4,000
Q
I
3,000 5
[« 9
o
2,000
1,000
) ) Capstone C1000S (5 x 200 kW modules)
- o am ¢ @» o am == «+ GasEngine Maximum
ceeressasiseseiies e GasEngliia Fscofimended Part load from 100 kW to 1,000 kW
0
Parts per million

Revision 0 © Optimal Group Australia 2018 26



Benefit 2:

Partial Load Flexibility: Load Following

 Partial load capacity / changes in gas quality
e Varying site demand

* Partial load capability

Demand/Output (kW)

Demand/Output (kW)

1200

g
o

1200
1000
800
600
400
200

o

Part Load Importance - 600 kW Microturbine

Part Load Importance - 600 kW Gas Engine

1. 3 5 7

Revision 0 © Optimal Group Australia 2020

7 11 13 15 17 19 21 23
Hour

11 13 15 17 19 21 23

Hour
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N
)
]
=}
W

== Power From Grid
mmmmm Power From Turbine
== == Site Demand
ssssss Turbine Max Output

== == == Turbine minimum output

= Power From Grid

mmm Power From Engine

== = Site Demand

e+ seee Engine Maximum Output

== == Engine Minimum Output
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Benefit 3:
Partial Load Flexibility: 600

* Partial load improves availability
* Increased benefits

* Engine has low partial load ability

Daily kWh Supplied

Revision 0 © Optimal Group Australia 2020

12000

10000

8000

6000

4000

2000

KW compare

600 kW Turbine vs Engine, Part Load, No Export

Turbine Supplied

OPTIMAL

optimised energy solutions

Gas Engine Supplied

80%

70%

60%

50%

40%

30%

20%

10%

0%

Percentage of site consumption supplied



Benefit 4:
Partial Load Flexibility: No Export Biogas storage

 Microturbines can be cascaded

* Minimum load of single turbine

1000 kW Turbine vs Engine, Part Load, No Export

18000 \TE. 120% _

16000 . 100% 2

T 14000 3

S 12000 80% 2

35 c
& 10000 0% 2 b
S 8000 ‘ -
>. 6000 a0% 5 3

T 4000 o

=] 20% &

2000 =

0 0% o

Turbine Supplied Gas Engine Supplied &

Revision 0
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Part Load Importance - 1000 kW Microturbine

-----------------

\
1 2 3 45 6 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23 24

Hour

Part Load Importance - 1000 kW Engine

.

01 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23
Hour 29
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Benefit 5:

Availability & Reliability

Availability x Reliability (a xr)

* low scheduled service intervals Fo|
* Isolated for maintenance i
* Availability is key financial indicator " &

The Availability x Reliability of the equipment has been calculated based on the statistical model k out of n, very common in
calculations related to maintenance.

Capstone C600S (3 x 200 kW modules)
Availability Statistical Model

Revision 0 © Optimal Group Australia 2020

30




Benefit 6:

True, Fixed Lifecycle Costs

OPTIMAL

optimised energy solutions

* Fully inclusive >20 years

* All parts and labour

* Fixed total cost of ownership

Cost

Predictable Maintenance Costs

Scheduled
Maintenance Costs

Unscheduled
Maintenance Costs

—_——

Operating Hours

_ Cost

Cost
without FPP

" with FPP

Revision 0

© Optimal Group Australia 2020
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Typical Biogas Project

New digester taking solid potato waste will
produce biogas, complemented by the
existing biogas produced by CAL (covered
anerobic lagoon).

Optimal are supplying 1,200 kW of Capstone
Microturbines to provide onsite power using
the biogas generated from both sources, 6 x
200 kW modules provide excellent scaling

and redundancy.

o © Optimal Group Australia 2020
Revision 0 32
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McCain Biogas Project

2,340 kW of clean, oxygen rich exhaust heat,
produced during power generation is utilised
by the boiler as combustion air, reducing
natural gas consumption.

Turbine with exhaust to burner combined heat
and power uses over 90% of the energy in the
biogas.

© Optimal Group Australia 2020
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McCain Ballarat 5 Yr Carbon roadmap -
Carbon free plant.

90000
80000
70000
60000
50000
40000

30000

In progress

20000 e

10000

0

0
Site TCO2e emissions Solar array Biodigester and Offsite PPA Energy Efficiency Hydrogen Electrolyser  Emissions balance

cogeneration system
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The Future Energy Roadmap

New
Digester
Wastewater Lagoon

rntmer = McCain’s Hybrid Green Energy System

__.m

==

Lmiij

o
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What makes this project so compelling? m

e Large manufacturing site committed to being CO2 free
 Large, relatively constant heat load

* Close proximity to Oxygen offtaker

e Aligned with municipalities carbon neutral strategy

* Alignment with current site activities around waste to energy and
CO2 reductions



Key Success Factors

* Upfront costs of feasibility study
e Access to low cost electricity

* Access to low cost water

e Offtake agreement for Oxygen

* CAPEX support
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Green Gas — Starts with waste management

Repurposing organic landfill waste

Wastemaster Pacific — A partnership between Optimal and Green Eco technologies

* Waste generated on-site is diverted to bio-digestion

* Residue from process retains full energy content

e Adding to digester improves methane production

* Waste generated on site diverted to bio-digestion (zero waste)
and returned as biomethane (for zero carbon power & heat)




VPTIMAL

optimised energy solutions

Biogas to Bio-Methane Upgrade Gas Distribution Decarbonizing the gas pipeline

Biogas is cleaned, dried and Biomethane (Green Gas) is Green Gas is Carbon neutral

purified into Biomethane metered and injected into the The fuel switch to Green Gas

& CO, — both have gas pipeline. will facilitate compliance

commercial applications. Option for hydrogen to be with Net Zero objectives.
injected.

© Optimal Group Australia 2020
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Green Gas — Additional options UPTIMAL

Energy crops

* Conventional crops like Sugar beet or starch crops like Maize or wheat
* Excellent for co-digestion

* Energy crops absorb carbon dioxide and release oxygen

* Proven technology across Europe.

e Co-digestion improves methane potential

Hydrogen

* Electrolysers produce H, and O, from water using electricity

* Can be powered by behind the meter PV, or utility power

* Renewable H, can be produced and blended into the gas network
* Waste water is a potential feed stock for electrolyser
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co,

e CO,is removed during biogas treatment

* Revenue source for industrial gas sales

* Potential to co-locate greenhouse facilities

* Can be potentially use to produce additional methane (CH,)
e Returned via dissolving into substrate

* Potential to produce synthetic Green Gas
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Steps to deliver Green Gas to Market

/K
I
I, [T

l
O O O BONE B
I Design,
I Construct &
Commission
I Gas Clean-up
& Injection
I—
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Optimal Group Australia Pty Ltd

9 Bastow Place | Mulgrave | VIC | 3170]| Australia

1300 678 476
sales@optimalgroup.com.au




