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How to review Indonesia's electricity system? To review Indonesia's
electricity system,at least the approach that can be used is a review with
developing countries that have the same characteristics or natural
resource potential,e.g.,Indonesia and some countries in ASEAN are rich in
solar energy potential,but lacking in wind energy sources .

How many GW of battery storage capacity are there in the world? Strong
growth occurred for utility-scale battery projects,behind-the-meter
batteries,mini-grids and solar home systems for electricity access,adding a
total of 42 GWof battery storage capacity globally.

Does India have a plan for battery energy storage? In its draft national
electricity plan,released in September 2022,India has included ambitious
targets for the development of battery energy storage. In March 2023,the
European Commission published a series of recommendations on policy
actions to support greater deployment of electricity storage in the
European Union.

What percentage of lithium-ion batteries are used in the energy sector?
Despite the continuing use of lithium-ion batteries in billions of personal
devices in the world,the energy sector now accounts for over 90%of
annual lithium-ion battery demand. This is up from 50% for the energy
sector in 2016,when the total lithium-ion battery market was 10-times
smaller.

Does energy storage play a role in energy supply in Ireland? Yue et al.
studied the pathway in achieving an energy system based on bioenergy in
Ireland by 2050 and found that renewable electricity will play an essential
role in energy supply by 2050. Studies have been carried out that confirm
the significant role of energy storage in the 100% renewable energy
scenario [, , ].
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Is India ready for battery energy storage in 2022? The Inflation Reduction
Act, passed in August 2022, includes an investment tax credit for

stand-alone storage, promising to further boost deployments in the future.
In its draft national electricity plan, released in September 2022, India has
included ambitious targets for the development of battery energy storage.

Indonesia has committed to achieving net zero emissions by 2060, with
emphasis on the electricity sector eliminating harmful gas emissions by
that year. Utility-Scale Renewable Energy and Battery Storage Integration
??? Exposing the Opportunities Through the Lebanese Power System at
29%, followed by bioenergy at 22%, wind and hydro at

The U.S. Energy Information Administration (EIA) estimates that by the
end of 2022, 7.8 GW of utility scale battery storage will be in operation in
the country, with developers and power plant operators planning to use an
additional 1.4 ??7?

The remaining states have a total of around of 3.5 GW of installed battery
storage capacity. Planned and currently operational U.S. utility-scale
battery capacity totaled around 16 GW at the end of 2023. Developers
plan to add another 15 GW in 2024 and around 9 GW in 2025, according
to our latest Preliminary Monthly Electric Generator Inventory.

Utility-scale battery storage is also playing a significant role in the
operation of the electric grid, providing cost savings, environmental
benefits, and new flexibility. such as Tesla's Mira Loma Battery Storage
Facility, which has a rated capacity of 20 megawatts and a 4-hour duration
(meaning it can store 80 megawatt-hours of usable
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The first utility-scale solar + storage to replace peaker generation is in
Solar PV + storage project Indonesia Power's Hijaunesia "equity partner"
auction: 100 MW solar + storage project in Lampung Winning bid:0.09075
USD/kWh (1JGlobal, 2020) Battery capacity:Undisclosed Other potential
application: PLN's de-dieselization 5,200

Indonesia’s power sector is large and diverse, with the current energy mix

r= f!__‘i' K Tj\ dominated by coal a.lr.1d gas. A Battery./ Energ.y Storage Syste.m (BESS)
W Ij | deployment can facilitate the integration of high levels of variable
, Fo?] = renewable energy while improving power reliability and ???
The investment required for a BESS is influenced by several factors,
e including its capacity, underlying technology (such as lithium-ion,

lead-acid, flow batteries), expected operational lifespan, the scale of
application ???

Indonesia’s unique archipelagic geography, comprising over 16,000
«T[ v islands, alongside significant coal reserves, has shaped a distinctive
}"’[LA\ - ’ electricity system (BPS, 2020; Pambudi, 2017) the past ten years,
|= y Indonesia has experienced a substantial expansion in its electricity
. capacity, which has grown from 45.2 GW in 2012 to 79.8 GW hy 2022

(Ministry of ???

The large-scale project will include a battery energy storage system with
50 MW of solar and 14 MWh of battery energy storage capacity in

=

Nusantara, the new capital city. The joint venture, with Sembcorp

i
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Renewables ???
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A IS IRVING, Texas, Jan. 6, 2021 /PRNewswire/ -- Vistra (NYSE: VST) today
ENERGY STORAGE SYSTEM . . o

e - announced that its Moss Landing Energy Storage Facility connected to the
DDDDDDDD | g/ﬁ power grid and began operating on Dec. 11, 2020.At 300

: -‘ 77,,’

Indeed, the national battery sector is expected to reach new heights this
year, with independent energy consultancy Rystad predicting that
utility-scale battery capacity will double. Here we offer a comprehensive
assessment of the big battery projects shaping Australia's energy storage

future: from major operational batteries, to those under construction, newly
2?7

This inverse behavior is observed for all energy storage technologies and
highlights the importance of distinguishing the two types of battery
capacity when discussing the cost of energy storage. Figure 1. 2021 U.S.
utility-scale LIB storage costs for durations of 2???10 hours (60 MW DC)
in $/kwWh. EPC: engineering, procurement, and construction

A BRI Accelerating the energy transition is important to bring Indonesia into this
ETiZSTOZfGE—s@M circle. Zainal Arifin, EVP of Renewable Energy, PT PLN, said that the

‘‘‘‘‘‘‘‘ 3 | * combination of VREs and energy storage systems such as batteries ???

E -‘ —,,,,’

The graphic above shows the built capacity of energy storage in the UK by

1 \" project size by year, where 2022 deployment levels exceeded the 2021

| annual installed capacity of 617MWh. The first major utility-scale battery

storage project was energised in 2017 ??? a 50MW/25MWh project in
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Pelham, developed and owned by Statera Energy.
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Even in the Stated Policies Scenario (STEPS), which is based on today's
policy settings, the total upfront costs of utility-scale battery storage
projects ??7? including the battery plus installation, other components and
developer costs ??? are projected to decline by 40% by 2030.

PT Sembcorp Renewables Indonesia and PT PLN Nusantara Renewables
have formed a joint venture (JV) to install Indonesia's first utility-scale
solar and battery storage project in the new capital city of Nusantara. The
partners will develop a photovoltaic (PV) park of 50 MW with a 14 MWh
integrated battery storage system. PT PLN will have [??7?]

The rapid battery storage expansion is critical for not only the U.S. but the
world to meet climate goals by 2030. According to an April 2024 report by
International Energy Agency (IEA), global battery rollout increased more
than 130% in 2023 compared to 2022, but battery capacity expansion still
needs to increase six-fold compared to current rates in order to ???

Vena Energy, which has commissioned 114 MW of solar and onshore
wind projects in Indonesia, said the Batam solar power plant will have a
capacity of up to 2 GW and will be coupled with battery

Across the globe, the overall market for battery energy storage systems
(BESS) could reach between $120 billion and $150 billion by 2030, more
than double its size today, according to McKinsey.
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The large-scale integrated project will comprise a battery energy storage
system with 50 megawatts (MW) of solar and 14 megawatt hours (MWh)
of battery energy storage capacity in Nusantara. of battery energy storage
capacity in Nusantara. The JV, 49%-held by PT Sembcorp Renewables
Indonesia and 51%-held by PT PLN Nusantara Renewables, will

Total installed grid-scale battery storage capacity stood at close to 28 GW
at the end of 2022, most of which was added over the course of the
previous 6 years. Compared with 2021, installations rose by more than
75% in 2022, as around ??7?

We expect utility-scale BESS, which already accounts for the bulk of new
annual capacity, to grow around 29 percent per year for the rest of this
decade???the fastest of the three segments. The 450 to 620
gigawatt-hours (GWh) in annual utility-scale installations forecast for 2030
would give utility-scale BESS a share of up to 90 percent of the total
market in that year ???

The recent surge in utility-scale battery storage activity is expected to
continue through 2024 and onwards, underscored by government-led
investment schemes and the successful progression of major battery
projects. which sends a positive market signal for further storage and
capacity investment in Australia. Examples are the 1.2 GW / 2.4

The World Bank Group has approved plans to develop Botswana's first
utility-scale battery energy storage system (BESS) with 50MW output and
200MWh storage capacity. The World Bank will support the 4-hour ???
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4 Battery Business Models Frequency Control Response (FCR)
Application: Tracing back of frequency, e.g. to 50Hz Battery: High C-rate
batteries to deliver power for short durations Customer: Utilities,
Developers, TSOs Peak Shaving / Load Shifting Business: Relief of the
grid Battery: Delivering power to utility-scale and industrial users to avoid
the

Strong growth occurred for utility-scale battery projects, behind-the-meter
batteries, mini-grids and solar home systems for electricity access, adding
a total of 42 GW of battery storage capacity globally.

Indonesia energy storage capacity demand to achieve NZE target (IESR,
2022) Flexibility options interventions and costs (DEA & MEMR, 2021)
Locations of Phase 1 Diesel Power Generators In 1 MW scale 4-hour

(LFP) LIB, battery (and BoS) component share only about 50% the total
cost.

This joint venture aims to construct and develop a large-scale integrated
project comprising 50MW of solar capacity and 14MWh of battery energy
storage system (the Project) in Nusantara, Indonesia. This Project marks
Sembcorp's initial foray into utility-scale solar development in Indonesia, a
country with significant renewable energy
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