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Type of storage technologies and its appllcatlon

Lithium -ion batteries are a great technology option for energy storage and can be applied to a wide range of VinES
applications, especially in system / network operations

Main electricity -storage technologies Electricity -storage technology maturity curve

Energy storage can be categorized as follows depending on the storage technology used PHS and molten-salt are the two oldest technologies, followed by batteries, which have achieved great
improvement in terms of technology maturity and readiness recently.
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A Pumped hydro storage (PHS) is the oldest storage technology. However, its limitation lies in the

Main technologies: requirement for abundant water resources and different geographic elevations.

@ A Supercapacitors (SC)

_ A Superconducting magnetic  energy
Electrical storage (SMES)

A Molten-salt energy storage (MSES) is another mature technology, which uses salts as an energy-
storage medium and stores heat from concentrating solar radiation. This technology is niche for
concentrating solar plants for power applications. Both PSM and MSES incur huge capital expenditures
to construct power transmission lines to households that consume electricity.

A Other technologies are still under development and require high capital costs, inherently bearing

Main technologies:
technology risks.

A Hydrogen

oY
o b A Synthetic natural gas  (SNG) A Lithium-ion secondary batteries have evolved as the most prominent candidate for energy
. A Other chemical compounds  (e.g., Bh et storage devices due to their reasonable cost and technological maturity.
Chemical ammonia, methanol) e

1Valve regulated Lead Acid batteries is a mature technology
Source: A.T. Kearney Energy Transition Institute analysis Page2



Type of storage technologies and its application

Various applications require different types of technologywheretheenergy

-to-power ratio, which affects VinES
charge/discharge speed, plays a vital role
Discharge time and Energy -to-Power Ratio Application vs. Energy Storage technology
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Lithium-ion batteries are not only a suitable option for end-users, but also a reliable storage solution for system / network operators.
They can support in key critical applications: (i) Voltage regulation, (ii) Frequency regulation, (iii) Black start, (iv) Load following, and (v) T&D deferral.

1. Na-S = Sodium-sulfur, Na-NiCl2= Sodium-Nickel chloride, Ni-Cd = Nickel-Cadmium, Ni-MH = Nickel-metal hydride, LS = Large-scale; SS= smallscale; T&D = transmission and distribution
Source: A.T. Kearney Energy Transition Institute analysis, Korea Battery Industry Association, Energy Storage System Technofjy and Business Model 2017
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Type of batteries

Amongst battery types, Lithium -ion is the most common type for BESS thanks to its longer life cycles and higher VinES

power and energy densities
Technical performance by battery type Present and Future of Battery Technologies
Specific density (Wh/kg)
— 1.000 -
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Sph‘iﬁ'f'c enerey @) 150 h 240 @ 75n200 #3 50h75 #4  30h50

Whrkg A Amongst all types of batteries, lithium-ion (Li-ion) batteries are considered the best energy storage
option in terms of performance, thanks to their higher specific density and space efficiency. This is
especially true in locations where land is limited, as they require 5-6 times less space than lead-acid

o batteries.

Specific power ., 154 539 @ 150-315 @ 150 h 300 #3  75h 300 B _ - o _

Wikg A Li-ion batteries also have better round-trip efficiency and a significantly longer lifespan than lead-
acid.

. A Li-ion batteries are environmentally friendly, with most end-of-life materials being effectively recycled
Svnhe;(‘:l’i)t/e?ensny @ 140 h 300 @ 200 h 620 #3 60 h 150 #4 50 h 100 with current technology (please see page 9 for further details).
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A Li-ion batteries are still being improved and developed alongside other battery chemistries.

1. Na-S = Sodium-sulfur, Ni-Cd = Nickel-Cadmium
Source: A.T. Kearney Energy Transition Institute analysis, Korea Battery Industry Association, Energy Storage System Technofjy and Business Model 2017 Page4



Performance (RTE, lifecycle)

Comparison of the Installed Cost and Performance of leferent Technolog|es (1/3) -{VinES
LFP stands out as the most effective option in terms of life cycle, RTE, and installed costs

LFP - 2021 and 2030 Installed Costs and Performance Parameters NMC - 2021 and 2030 Installed Costs and Performance Parameters

Source: Energy Storage Grand Challenge Cost and Performance Assessment 2022 Page5



