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THE COST OF TRANSITION TO RENEWABLE

IS IT POSSIBLE?
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WE ARE NOT FAR AWAY! —/

South Australia runs on more than 100 pct net
renewables in last week of winter

Even without hydro or geothermal!

@ Energy - South Australia

- 30 - 300 1y ALL m
= Generation MW Av. 1,569 MW 25 Aug 2024, 2:30 PM - 1 Sep 2024, 2:30 PM AEST
2.000 Detailed P Energy  Contribution AvNalue
Sources
Solar (Rooftop) 55 15.7% -$55.97
Solar (Utility) 10.4 3.0% -$3025
W wind 204 57.8% -$21.11
I Bartery (Discharging) 1.4 0.4% $49.93
Gas (Reciprocating) 04 0.1% $108.51
Gas (OCGT) 1.6 0.4% $65.56
Gas (CCGT) 6.8 1.9% $285.95
M Gas (Steam) 127 3.6% -$4.69
. e e . W oistiltate 0,02 0.007% $2,956.57
But with gas and electricity import / g

Loads 45

\ 4 ’ o "
ex o rt - i . - ' W Exports 43 12.3% 84471
p (YY) - Y

Baltery (Charging) 18 0.5% -$11.61
= . Net 354
= Emissions Volume 1C02¢/30m Av. 76 1COze/30m
Renewables 270 101.6%
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e Development
Costs

e Capital Costs
¢ Financing Costs
e O&M costs

\ Generation

4 )

DEFINING COST

e  OYstem Costs

¢ Grid Costs
e Balancing Costs
¢ Profile Costs

- J
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GHG emissions
non-GHG pollution
Landscape
Ecosystem

N ool Costs

PROPERTY OF HDF ENERGY
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Macroeconomic

Costs

e Energy
independence

e Trade balance
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GENERATION
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ENERGY
COST OF VARIABLE RENEWABLE ENERGY
KEY DRIVERS — SOLAR RESOURCE
+ =
: ®
o 52
B i
)
veﬁungzc;
*}.
v Legend v
Up to 300%
.'|7 Satelite: = @ PVOUT = 52 Sh::/:i:s ’ i

Satellite € pvout %3 Show sites

CONFIDENTIAL - PROPERTY OF HDF ENERGY



COST OF VARIABLE RENEWABLE ENERGY

KEY DRIVERS — WIND RESOURCE

» Wind speed ranging from 4 to 8.5 m/s at
100m height.

» Production is proportionate to the cube of
the wind speed.

» Ratio of 10 depending on the location!

Mean Wind Speed@ 100 m - [mis]
B R —
€25 275 200 128 380 176 400 425 450 475 500 525 S350 575 600 625 680 VS 200 725 750 778 800 425 850 475 9.00 928 050 078 >0
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COST OF VARIABLE RENEWABLE ENERGY —/

KEY DRIVERS — COST OF FINANCING
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» Renewable energy projects are capital intensive.

» Financing conditions can be very different from one country to the
other | recmolosy | [ agreement |

» 1 point on the interest rate can increase the electricity tariff by 10%.
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COST OF VARIABLE RENEWABLE ENERGY —

KEY DRIVERS —LOCATION

Most pacific islands are subject to harsh
environment (cyclones, corrosion,
earthquakes, etc.).

Cost and availability of the manpower
impacts significantly construction and
capital cost.

The power plant must be designed to cope
with such conditions.

These factors can significantly impact the
capital cost of the project (PV plant: up to
20%).

VERGNET
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COST OF VARIABLE RENEWABLE ENERGY —/

KEY DRIVERS —ECONOMY OF SCALE

ECONOMY OF SCALE

*5sMWe

200 R10[0)
Installed Capacity (MW)
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RENEWABLE COST OF VARIABLE RENEWABLE ENERGY N

POWER
GENERATION
COSTS

IN 2023

SOLAR AND WIND - LCOE

Figure 3.10 Global utility-scale solar PV project LCOE and range, 2010-2023

Figure 2.11 LCOE of onshore wind projects and global weighted average, 1984-2023
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» The cost of variable renewable energy is country specific, especially in the pacific islands that are characterized by
relatively small power systems and a unique environments.
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POWER SYSTEM




CHALLENGE ASSOCIATED WITH VRE

The biggest challenge associated with VRE

...cause mismatches between supply ...which results in a lot of pressure being

Variable renewable sources...
and demand... put on the power system
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The power system must be adapted to cope with Variable Renewable Energy.
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THE NEED FOR GRID AUGMENTATION —/

Figure 24 R ble Energy Zone
AGL Energy - Nyngan and Broken Hill - Average daily output e
180 01/01/2016 to 30/09/2016 B
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K, Ausiraln Grernmen » VRE can create congestion to the grid. To provide the same 3;:;::::3;:::;‘” —

Energy Agency

amount of energy, there is a need for grid augmentation.
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COST OF GRID AUGMENTATION

New England ::

Renewable Energy Zone '

!

Renewable Energy Zone

o 2
o @ Wollongong

5

Canberra .- {8

Illawarra Renewable
Energy Zone

@ Renewable Energy Zones @ Hydrogen Hub {» Deepwater port

CONFIDENTIAL -

Z Hunter-Central Coast
Central-West Orana — -« P Renewable Energy Zone

AUS9.3 Billions

The cost of grid augmentation is often
underestimated.

The higher the penetration share, the
higher the grid augmentation costs.
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ISLANDED MODE

COST OF GRID BALANCING

GRID-FOLLOWING GRID FORMING

VOLTAGE REGULATION

BLACK START

FREQUENCY REGULATION

SUNNY CENTRAL UP W.
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COST OF GENERATION PROFILE

South Australia curtailed nearly as much wind and
solar on Sunday as it used

By

m
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COST OF POWER SYSTEM

Renewables
Type of Cost Onshore Offshore Wind Solar PV
Wind (Utility-Scale)

Sum of plant-level costs (w/o CO: costs) 55 7.6 4.6

(central values; ranges in parenthesis) (2.3-8.3) (4.7-11.1) (3.0-6.2)
Grid costs 1.0 L0 1.0
Balancing costs 0.3 0.3 0.2
Profile costs (additional costs for VRE plants for shares of around 35% 25 25 55
for wind and 15% for solar PV) - - -
Sum of system costs 3.8 3.8 3.7

System Costs can be as high as variable renewable energy costs.
The higher the penetration of VRE, the higher the system costs.
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RENEWSTABLE®




HYDROGEN POWER COMPANY



RENEWSTABLE-

Power-to-Power Fully dispatchable
Long term hydrogen storage green electrons
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RENEWSTABLE"

Renewstable® provides the following services (adaptable to multiple use-cases):

Power flexibility
On demand energy
Load following
Morning and evening peak response
Load management control

Ancillary services
v" Frequency control
v" Voltage control
v" Network support control

System restoration
Black start
Island mode
Operating reserves

Long term storage and
Back-up capability

v/ Capacity contract

v" Green hydrogen availability

23
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FLAGSHIP PROJECT: CEOG

PROJECT CHALLENGES OUR SOLUTION

Aging diesel generators Q (L capacry GENERATION OFFTAKER
25year , €
Unstable power grid 10 MW/ 3 MW 54; 000 OR PPA wi ~EDF
8am —-9pm / 9pm — 8am people with ‘ ‘
High carbon emissions > .
@ COST REDUCTION K() CO2 REDUCTION EPC
High electricity costs 3 9 0 O O t
P ons
LOWER SIEMENS
CEOG project, L..a ﬂ L.J rLj /

- French Guyana

EQUITY PARTNERS
@) meridiam
@),

Status : Under Construction
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WHY A RENEWSTABLE FOR THE PACIFIC ISLANDS? —

5 B @

GREEN @ IFc
European

gllijDATE Creating Markets, Creating Opportunities Investment Bank

International ”~_
Finance Corporation :-

WORLD BANK GROUP
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COST OF GENERATION VS RENEWABLE ENERGY SHARE ~

The cost of generation increases with the penetration of renewable energy as there is a need to integrate more and
more storage.

LCOE vs Penetration of Renewable Energy

1.60

1.40

o

Cost
o

1.20
1.0
0.8
0.6

0.00 I I I I I I I
55% 60% 65% 70% 75% 80% 85%

o

o

0.4
0.2

o

90%
Renewable Energy Share [%]

Moving from 60% to 90% RES might increase the cost of electricity by around 40%.
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EXTERNAL COSTS

r~ ~

/i\ /i\ /i\
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When comparing power generation technology, decision makers should also consider the impact of the
solution on climate change, health pollution and the local environment.
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MACROECONOMY

Many pacific islands are relying on the import of fossil fuels for power generation. In most cases, fossil fuels is the
biggest import which adversely impacts the commercial balance of these countries.

Conversely, renewable energy projects can boost the local economy significantly. Up to 45% of the cost of a renewable
energy project in the pacific islands might be channelled directly to the local economy.

Development

Lease

Community fund

Financing

Construction

Operation and Maintenance
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TAKEAWAY

O The cost of Variable Renewable Energy is country specific and depends on several factors such as the solar / wind
resource, size of the project and the bankability of the project / off-taker.

O Power Utilities shall take into consideration the impact on VRE on its power system and reward integrated solutions.
O The Renewstable® is a fully-integrated solution which provides stable and dispatchable renewable energy.

O Decision makers shall take into consideration external costs and the macroeconomic costs when setting renewable

-
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=
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KEY CONTACTS

David CLEMENT Gordon PETERSEN lldo AGNETTI Bryan DUMAIL
VP OCEANIA COMPANY REPRESENTATIVE FUJI BUSINESS & PROJECT DEVELOPER . PROJECT ENGINEER
E) +61.406.953.283 E) +679.235.7212 E} +61.476.109.667 E) +61.467.045.282
X david.clement@hdf-energy.com <] gordon.petersen@hdf-energy.com X lldo.agnetti@hdf-energy.com <] bryan.dumail@hdf-energy.com

@ HDF Energy Australia Pty Ltd Hydrogen Power NC Hydrogen Power Fiji Pte Limited
@ ABN 31 621 753 928 RID RCS 1 519 966 FIRC 22-13501
Level 5, 203-233 New South Head Road, 32 Rue du Général Galliéni, Level 10, FNPF Place,
Edgecliff NSW 2027, BP 1653 - 98845 Nouméa Cedex, 343 Victoria Parade,
Australia New Caledonia Suva, FlI
australia@hdf-energy.com australia@hdf-energy.com australia@hdf-energy.com

P .
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