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Disclaimer

The materialis for informational purposes only and
not for making investment decisions. It may change
without notice and doesn't constitute advice. While
care has been taken to ensure accuracy, it hasn't
been independently verified. No warranties are made
regarding its fairness or completeness. SMEC and
related parties disclaim all liability for any loss or
damage from its use.
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PNG’s Electricity Generation-Status

Renewable Capacity in
2023

5%

13%

1%

m Hydro mSolar m Geotheral mBioEnergy

Total Energy Supply in 2021

Increased now
with addition of
three Hydro
Projects Edevu
(54 MW), Baime

HPP (11.6 MW)
and Divune
HPP 3 MW

m Oil m Gas m Renewables

Source: IRENA Papua New Guinea Oceania RE SP.pdf
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https://www.irena.org/-/media/Files/IRENA/Agency/Statistics/Statistical_Profiles/Oceania/Papua%20New%20Guinea_Oceania_RE_SP.pdf

Why Hydropower?

| am getting old
now. | need

more offspring

now. PNG needs
electrified by
clean green

Hey PNG,

You don’t need
to think twice to
develop more
hydro projects.
Look at me, |

hydros like me.
It's time to

increase hydro

by many folds.

am serving for
almost 90 years
now.

Approx. 250 MW out of 330 MW hydro
projects were built in the 90’s. Let’s

Lower Baiune 3.5 MW in explore the benefit they provided to Ramu 1 (75 MW) commissioned in 1976
PNG has been running make a decision to bring more
since 1935 (with a small hydros for future generations.

break between 1942 and

1947). MTDP IV Targets 700 MW Hydropower by 2027



Why Hydropower?

What if there were no hydro projects
operating in PNG?

If no hydropower plants were built in 1990s and
we were to supply the same amount of energy
from diesel plant — annual spending of approx.
PGK 1.3-1.5 billion

Or annual spending of PGK 2-2.5 billion if there
were no new hydro projects added after 2010 in
addition to the existing old hydros

This equates to almost 10% of PNG’s budget

0.75 - 1 million metric ton of additional CO,
emissions per yeatr.

Let’s look for 2050 and be prepared

for Sustainable Hydro Energy

Hydropower Potential
World Bank (1994 study) estimates

Gross potential - 20,000 MW of large-scale hydro
(excluding micro, mini rural hydros)
Technically feasible - 14,000 MW

PNG has one of the highest hydropower potential per
person in the world

REALITY

Total hydro generation to date is <2% of hydro
potential

However, it represents 39% of the total installed
capacity.

Substantial contribution of hydro in the overall
generation mix

BUT one of the lowest per capita energy
consumptions in the world — 450kWh (PNG) which is
20 times lower than Australia (9300kWh)
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Why Hydropower?

Flow x Head (fall) x Coefficients
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Why Hydropower?

Flow Duration Curve (m3/s)

River Flow Duration Curve (m%/s)
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x  River Flow - Env Flow [m3/s ]
— 40% of Q65%

Burum Il Hydropower Project
Finschhafen, Morobe

PNG: River Base Flow in PNG is far better

because of Tropical Monsoon climate. Best for
Hydro Projects ( Nature's blessing)

Flow Duration Curve

(1968-2008)
16000
14000
12000

10000

8000

Discharge (m3/sec)

6000

4000

2000 1 i 1 \ 1 1
[ —

0 1 i 1 1
0% 10% 20% 30% 40% 50% 60%
% Exceedence

90% 100%

https://www.researchgate.net/figure/Flow-
duration-curve-of-Koshi-River-at-Chatara

Nepal: although the base flow is less
attractive when compared to PNG, 95%

of Nepal’s energy comes from hydro.
Now exporting power to India and
Bangladesh.



Why Hydropower?

Why Transition from Non-Renewables to
Hydropower?
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Cheaper, in-country resource, reduced financial
burdens to government and private sectors.

Mining and Energy Projects - energy transition,
global need to reduce carbon footprint

Limit global warning to below 2 degree Celsius.
PNG is one of the signatories of COP21 Paris
Agreement

SEZ’s- Industrial products need to be
competitive in the market. Hydropower can help
reduce production costs

Energy Security is a Global Priority

PPL’s Pauanda HPP

Commissioned in 1983.

O



Why Hydropower?

Hydropower stands at the TOP among other el o sl s, ety s6g

renewables in PNG! SRLETs duration ( Capacity Factor around 15%)
* Require to explore all renewable energy options Wind Relies on wind velocity, direction and
but hydro will still be the frontrunner in PNG duration
* Majority of PNG receives rainfall throughout the CLOGCUPEINN Potential reserve, loan centers
year

Potential reserve, loan centers and
alternative sale

LNG

\S\\\\‘n u

\\\ \Vg\iﬁ Biomass ¥

Ocean
Energy

Scalable, dispatchable, abundant
Hydropower resources, wasted energy if not used,
reliable, affordable and sustainable

Upper Baiune Hydro, PNGFP ( around 90% Capacity Factor ). 60%-90% CF in Hydro Projects studied by SMEC in PNG.
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Hydropower Potential in PNG?

93 projects from 14
provinces mainly on coastal
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Finschhafen Energy Mapping

Potential Hydropower Projects in Burum,Kuat,Mongi and Mape River in Finschhafen District 500 MW -700 MW Run of the
Rapua New Guingayy, | e River type Projects

Burum, Kuat , Mongi and Mape River Basin
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Mini Sarawak Model in PNG- Finschhafen?
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Aerial view.of Samalaju Industrial
ParkSource: Recoda
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Hydropower Projects in PNG

(Known to SMEC from its involvement at various stages in the past and present)

'Frieda
(~600 MW)'

"Wabag
(~6.5 MW)'
= 1sak Valley

‘(~36 MW) 4 . 'Dalum ‘)\

““Imbrum Il D, ¥(2.4-10.6 MW)"
‘Mongi, Burum, Kuat and Mape Scheme A
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3
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Major Load Center ( Resources and Energy)

info@pngbusinessnews.com

Mt Hagen
endi

Location Start-Up Date
Enga Province G 1990

Hidden Valley

Ramu
Crater Gokd Mining Lid
Niuminco Group Ltd
K92 Mining lnc.
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Bismark Sea
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Demand of Proposed SEZ’s

* Middle Ramu Industrial Zone

Labu SEZ
|  Lae-Nadzab sEz

~

* Nadzab Airport
City SEZ

WEST NEW
BRITAIN

Central Province Rice

Zone

* Paga Hill €2
* Port Moresby Waterfront SEZ

AUSTRALIA

(g
PAPUA o
NEW GUINEA *
a Vanimo Free Trade Zone } MANUS CZ::::":‘::.:I‘;:“
Sepik Plains €2 ] NORTH
~— SOLOMONS
. PMIZ 4

* 3 Losuse
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22+ SEZ's

Power Demand?
Power Source?
Sustainable Power?

Effect of Energy price on
production cost?

Market completive product




Long Term Plan for Hydro

Jayapura - ~Kavieng
A S

LAs < s, 7
New Guinea Mol » o
I i a e /e v > Buky Towr
J - O S WY . B
| Mount Ha A N New Britain® [ ¥
kur ok - N /‘/I @
S T Bougainville
Z Papua New tee | Island
- o A ot
Guinea e

Wabo Purari, Fly River Basin, Vanepa, Udava and Southern draining
highlands Hydropower Projects — Industrial development and/or
undersea cable transmission to Australia

n Sea
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Hydro Development - Policies and Funding Models

Clear and Investment friendly Government
Policies and Frameworks are required including
the following:

National Water Resources Act
Benefit Sharing Act/Third Party Access
Public Private Partnership (PPP) Act

IPP — Project Concession Period (tariff
structure)

Incentives:

Tax Exemption on construction products and
Equipment for renewable energy

Equity (30% ??) + Loan ( 70% ??) - Banks are
welcoming the investment in renewables

Pay back period- 5-8 years?
I DIVAIMS
Government Budget

Royalties from Energy and Resources
projects




C oncC lu SIOoN PNG - It’s time for Hydropower Projects
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Abundant Hydropower Resources
* Leverages PNG’s mountainous terrain and vast hydrological potential
* Requires a comprehensive nation-wide energy mapping to locate potential hydropower sites and priorities
project developments near the main load centres
Energy Demand
*  Power consumption in PNG has been increasing by about 10%-15% (??) annually
*  Supports population growth, industrialization, and urbanization.
Energy Security
* Reduces reliance on costly and polluting fossil fuels.
Climate Change

®* Hydropower is a renewable, non-polluting energy source
* Cuts carbon emissions and aligns with PNG's vision of a decarbonized power supply by 2050.
Socio-Economic Development

* Hydropower projects create employment opportunities during construction and operation and Improves
rural infrastructures such as roads, schools and health facilities.

* Provides electricity access to remote communities, improving living standards.
* Positions PNG as a regional energy exporter.
Cleaner Future
* Facilitates a transition to sustainable, inclusive energy systems, supports green hydrogen generation N
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SMEC'’s Efforts to Develop PNG’s Hydropower

Thank you!



