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Net new coal plant (Gigawatts) (2021

Excluding China, global net coal capacity decreased

Countries still building coal

China

India

Indonesia

Countries with net coal retirements
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= Renewables-based electricity is already the cheapest power option in most regions
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The global weighted average levelised cost of electricity from utility-scale solar photovoltaic (PV)
projects fell by 85% between 2010 and 2020, concentrating solar power (CSP) by 68%; on-shore wind
by 56%, and off-shore wind by 48%. T IREMA,

As you can see, cheap
solar is overtaking all
other new-build energy
sources.



s 100% Renewable Energy system teasible”

« Coal, oil and gas cause % of global greenhouse emissions Global greenhouse gas emissions by sector

This is shown for Lthe vear 2016 - global greenhouse gas emissions were 49.4 billion lonnes CO.eq.

e Solar PV and wind are by far the best prospect for rapidly
driving coal, oil and gas out of the economy. Silicon solar cells
are 95% of the market.

o All required generation and balancing technology is off-the-shelf

« The evidence of 100% Renewable Energy is technically and

== Energy

eoonomica”y feasible goes beyond academic studies. 97% of 73.2%
Scotland electricity consumption in 2020 was from renewable -
energy, primarily wind coupled with hydroelectricity. 72% of

Danish domestic electricity supply mainly from wind. South

Australia generated 71% of its annual electricity demand from

wind and solar PV with 100% renewable supply over 10 days. s i
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= %, Sunshine by day, water by night

Annualized Life soan Response
Cost (S/kWh) P Time

100 5000 19 $/kWh s-min
LIB 0-100 78 $/kWh 10 85-90% 20ms-s

“ 0.03-3 116 $/kWh 20 70-80% <1ms
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Solar generation

B Energy use pattern

Sunshine by day, water by night:
Indonesia could pair its vast solar
and hydro storage to
decarbonlse the country
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How large the required
storage for 100% RE
Indonesia?

Energies 2022, 15, 3457 8of 18

Table 2. Estimated storage requirements (days) for several regions for 100% renewable energy
(primarily solar and wind with existing hydro and bio).

Blakers et al., Cheng et al.,
Author 2017) [12] Lu et al., (2021) [9] Lu et al., (2021) [23] (2021) [24]
Studied country /region Australia Australia Southeast Asia Japan
Scope of study Electricity Energy Electricity Electricity
Annual Demand (TWh) 205 393 7524 896
Energy Storage
(GWE)—rin e 407 574 321 2049 15,506 44,707 2069 13,750
Estimated required 0.7 1.0 03 1.9 0.8 22 0.8 5.6

storage (day)

Table 7. Storage requirements for 100% renewable electridaty in Indonesia

: Annual demand FHES PHES Storage duration
10 MWh - baseline (TWh) (GW) (TWh) (ghour)

Sumatera (A) 726 218 2.0 9
Java Bali Nusa Tenggara (B) 2,065 728 10.7 15
Kalimantan (C) 206 61 1.1 17
Sulawesi (D) 247 78 1.0 12
Maluku Papua (E) 115 44 0.7 16

Total (A+B+C+D+E) 3,358 1,129 15.5 14
Indonesia super grid 3,358 1,031 10.3 10
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Su matera Kahmantan

SulaweS|

r; Maluku Papua

O

Available potential (class A-E): 821 TWh

Best potential (class A-B): 321 TWh <:> c:&‘ o~
Requirement (10 - 16 TWh): 3 - 5% of best potential . ‘ 2

Tenggara

"Indonesia’s Vast Off-River Pumped Hydro Energy Storage Potential"
Energies 15, no. 9: 3457. https://doi.org/10.3390/en15093457


https://doi.org/10.3390/en15093457
https://doi.org/10.3390/en15093457
https://doi.org/10.3390/en15093457

PHES - on river PHES - off river

=

@ Off-river PHES

. Upper reservoir
Head: 151 m @ Head: 500 m o

Water volume: & Gigalitres Water volume: 6 Gigalitres i

Combined reservoir area: 19 km# Combined reservoir area: 1 km<

1.5 GW power rating 1 GW power rating (6 hours)

T

Lower reservoir

: i Presenzano, Italy
Tumut 3, Australia i
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Tesla Battery cost

Megapacks Capacity (MWh) Price Price/kWh
1 3.0 $1,235,890 $406
2 6.1 $2,269,770 $372
5 15.2 $5,579,470 $366 Y Y Y USS 280 miillion
10 305 $9,999,290 $328 ‘
50 152.4 $43,362,720 $285 ' per GWh
100 304.8 $85,227,950 $280 —— . - | |
1,000 3,047.6 $848,135,990 $278 |_
000 meonx e

source: https://www.thestreet.com/tesla/news/new-tesla-megapack-
details-price

7.5 GW (150 GWh),

hypothetical site USS 9.4 billion

1 GW (8 GWh),
USS 800 miillion

USS 100 million
per GWh

USS 39 million
per GWh

VQ- g

R

Upper Cisokan PHES, West Java Off-rive PHES, Central Java


https://electrek.co/2022/03/21/tesla-hikes-megapack-prices-backlog-extends/
https://electrek.co/2022/03/21/tesla-hikes-megapack-prices-backlog-extends/
https://electrek.co/2022/03/21/tesla-hikes-megapack-prices-backlog-extends/
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Bluefield PHES (on - going research)

: B 45}
[4 RE100 Home

Yangon '
Rangoon

PN Y

100 A About Pum
ped Hydro
Renewable .

Energy Group

Australian
National
University

X

rch for locations

EI-) Explore map data I, Upload

Phnom' Penhe
Andaman Sea L
o Chi Minh City

Expand ALl )
Saigon

DATA SETS (7] = Remowe ALl

- Gulf
of Thailand

W Indonesia Bluefield 500GWh 168h

W Indonesia Bluefield 5GWh 18h

strait
if M ca | "‘H!” ;

_ MALAYSIA
Kue "Lumpurs

W Indonesia Bluefield 2GYWh Bh

W Indonesia Bluefield 1500GWhH EQdh
":1 SINGAPORE
W |ndonesia Bluefield 15GWh 18k

W Indonesia Bluefield 150GYWh ECh
L]

] ©
W |ndonesia Bluefield 50GWhH B8R Palembang

iy

kS| ukbetung®™)akarta

Bogor:*‘-nSEmEdaP&

Bandung™ &
Cilacap

Desa Tanah Pinemn
Datan o ; 5' :
pat v, Tlga h:gga
o1 Hilir 3
- - Kecamatan
Pegagan Hilir

Juhar "
w t o
i : : y “*+Huta Raja - 1o
.. Pematangsiantar ‘g g, I Ee L

' * £ Dasa Buntu Pane

o
: B e S
Kecamatan DesaBandar:
Dalok Pansibuan Pasir Mandoge. | *

- & ':":,'f '_...

Désa Ll*l";. -
Panirals ros Lo
L1 Sld‘lkalalng“ ot
Kecam

Pulau R CHRISTMAS

ISLAND
(AUS.)

R
A - L § . -amatan
i g & wps csang
A arouluz gl L wgan Bolon
3 % ol ;

>

» - {1
ugranjulu

1, Kecamatan T
Sitellu Tal Bandar Pulau *

& Urang Jehe i 3 .
2 W Pancoarapty ¥

o2 Sianjure \

Mo r\.‘_u'.}'--..F

Kecamatan -
WL, 1 T

< .y Ke
Kerajaan. Salak

e ;'Ku:-
-.I &
- Handn R
sng Kanan, : 74 X : <
._f- A Y Y i

O P Do Silaen .
Parlilitan Kecamatan

Danau Paris Habinsaran

4 Kecamatan
#_ Manduamas
Pakkat s 4
. Desa Ginan
Ganjang

EELeaflet [7 | Basemap

PARACEL
THAILAND i
% 4 VIETNAM
Bangkok \e AMBODIA!

o .
[ETIE]

PHILIPPINES

SPRATLY

=]
ISLANDS Cebu

-]
Sulu Sea Cagayan:De Oro City
[

Greater Kota

Kinabalu
L ]

Davao

lﬂq\l‘:gqll

Sulawesi Sea

-
Molucca
Sea

O

INDONESIA

Halmahera

(-]
EELTEN U EHD

Java Sea

L]
Ujung Pandang

Banda S5ea

‘Surabaya
Bali Sea - !
‘.!!flalang D & PO s
® TQ?HEIII-LISTI
it
Savu Sea

Timor Saa

Philippine 5e:

W Map Settings (5 Help i+ Story

MNORTHERN
MARIANA
ISLANDS
(U.5.)

GUAM
(U.5.)

323

“PAPUA NEW
o, GUINEA

Arafura Sea B
Port Moreshy

"
Lul

arpéntaria

e
' ‘J
Ty

oy P ; k |’
2¢3 = . NORTHERN

Lat 13.82537°N Lon 28.7a313°E Elew

=2 Share / Print

lomon

Se



https://re100.eng.anu.edu.au/
https://re100.eng.anu.edu.au/

