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State-of-the-art battery stofa ;\3; 3

industrial,R&D tradltlons and capak bilities

can make the Hungarian battery industry a s
What is the capacity of a network storage facility in Hungary?
The first network storage facility in Hungary was installed by E.On in 2018 qu
MWh and ELM? (Innogy) with 6 MWh (6 MW +8 MW capacity). Curr_
units applied in the primary Hungarian regulatory market is 28 MW.

Is battery storage required for tamesol project in Hungary? %ﬂ

The Hungarian Energy and Public Utility Regulatory Authority (MEKH) has added a requirement for battery
storage capacityto accompany projects bidding in the Tamesol project in Hungary.

Where is the battery industry located in Hungary?

Many of the significant suppliers of the battery industry in Hungary are located directly near the main car
manufacturing plants. Since 2016,a total of HUF 1,903.8 billion (EUR 5.29 billion) and approximately 13,757
jobs have been created as a result of working capital investments in the battery industry.

Why is Hungary a good place to buy a battery?

Hungary is ideally located on the European battery map, thanks to its central geographical location,
investments in cell and battery production facilities, the presence of large car manufacturers and its extensive
supplier industry.

Who manufactures Car batteries in Hungary?

GS Yuasaalso produces automotive lithium-ion starter batteries,while Inzi Control also manufactures battery

modules. Many of the significant suppliers of the battery industry in Hungary are located directly near the
main car manufacturing plants.
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Capital Expenditures (CAPEX) Definition: The

LT Cm literature review provided by Cole and Frazier does
’* IF 41 not enumerate elements of the capital cost of
lithium-ion batteries. However, the NREL storage
cost report (Fu et al., 2018) does detail a breakdown
' o = of capital costs with the actual battery pack being
A - the largest component, but significant other costs
are included.

Battery storage costs have changed rapidly over the
past decade. In 2016, the National Renewable
Energy Laboratory (NREL) published a set of cost
projections for utility-scale lithium-ion batteries (Cole
et al. 2016). Those 2016 projections relied heavily
on electric vehicle

INTEGRATED DESIGN
ASY TO TRANSPORT AND INSTALL

pog T1 - Battery Storage for Resilience. AU - Elgqvist,
: T Emma. PY - 2021. Y1 - 2021. N2 - As the capital
mm _w ﬂ costs of battery storage systems are decreasing,
1 3 r; = new opportunities to cost-effectively deploy the
CR—— technology, often paired with renewable energy
technologies, are emerging. At the same time, the
duration and frequency of natural disasters is

Outdoor Cabinet Energy Storage System
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E.ON Hung?ria announced the construction of a
new battery energy storage system (BESS) in
Soroks?r. Polish parliament approves amendments
to renewable energy legislation. December 5, 2024.
Hydrogen. Hungary's former president calls for new
climate negotiation frameworks. December 2, 2024

NREL is demonstrating high-performance,
grid-integrated stationary battery technologies.
Through analysis of conventional and advanced
pumped-hydropower storage, NREL is working to
understand and improve grid flexibility,
accommodate increased penetrations of variable
generation, and reduce operating costs while
boosting the grid's

T1 - Battery Technologies. AU - NREL, null. PY -
2024. Y1 - 2024. N2 - NREL advances battery
technologies for future energy storage and
electrification needs. We create new battery
materials, develop novel manufacturing and
recycling techniques, and ensure battery reliability
and safety through modeling and experimentation.
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BLAST-Lite is a simplified version of NREL's battery
lifetime models for a variety of Li-ion battery
designs, parameterized from lab data available in
Python or MATLAB. profile, depth-of-discharge,
and solar photovoltaic sizing on lifetime of a
simulated 10-kWh battery energy storage system in
Phoenix, Arizona. Image from Analysis of

Some experts believe that pumped hydro storage
might be necessary in connection with the Paks I
project so the inflexible generation of the future
nuclear power plant can be balanced by a pumped
storage facility. Despite it, the National Energy
Strategy 2030 (the "Strategy") does not recommend
building pumped storage power stations in

microgrids, renewable energy, and storage systems
to support resilience of the power system during
future storm occurrences. 2. of the battery through
demand . renewable energy technologies and
battery storage can help extend a limited fuel

supply. If a site is anticipating an outage lasting .
} more than a few days, fuel stored .
!
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Air Cooling
Energy Storage System

— 20

E.ON switched its second large-scale mobile and
flexible battery storage system to the distribution

grid in Hungary, so that renewable energy can be
connected to the grid faster and in a more
affordable way. CEENERGYNEWS PRO. Search.
Search. CEENERGYNEWS. Subscribe. Oil & Gas.
ORLEN ramps up its exploration activity in Norway

Hungary has launched a new tender under its
METAR incentive programme that seeks to award
contracts for 864 GWh of power from renewable
energy sources. (MEKH) has added a requirement
for battery storage capacity to accompany projects
bidding in its newly-launched renewable energy
tender. Tamesol project in Hungary. Source:
Tamesol (
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State-of-the-art battery storage has great
development potential in both areas all over the
world. Hungary's industrial, R& D traditions and
capabilities are already outstanding in this field. The
development of this sector can make the ???
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Is grid-scale battery storage needed for renewable
energy integration? Battery storage is one of several
technology options that can enhance power system
flexibility and enable high levels of renewable
energy integration. Studies and real-world
experience have demonstrated that interconnected

power systems can safely and reliably integrate high

M
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Retrieved from National Renewable Energy
Laboratory website: Installed Cost Benchmarks and
Deployment Barriers for Residential Solar
Photovoltaics with Energy Storage: Q1 2016. Cole,
Wesley, & Frazier, A. Will. (2019). Cost Projections
for Utility-Scale Battery Storage (No.
NREL/TP-6A20-73222).

The probability that Hungary is in an import/export
position at a given hour is obtained from the
sensitivity analysis using 40-years" renewable
energy capacity factors by simulating the possible
electricity market of year 2030 assuming that the
meteorology (thus the availability of weather
dependent renewable energy sources) would
develop
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The National Renewable Energy Laboratory's
(NREL"s) Storage Futures Study examined energy
storage costs broadly and specifically the cost and

performance of LIBs (Augustine and Blair, 2021).
The costs presented here (and on the distributed
residential storage and utility-scale storage pages)
are an updated version based on this work.

The Hungarian government has allocated HUF 62
billion (EUR 158 million) for energy storage projects
with an overall 440 MW in operating power.
Hungarian authorities launched the tender for
grid-scale batteries on ??7?
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Technical Report: Moving Beyond 4-Hour Li-lon
Batteries: Challenges and Opportunities for
Long(er)-Duration Energy Storage This report is a
continuation of the Storage Futures Study and
explores the factors driving the transition from

recent storage deployments with 4 or fewer hours to
e deployments of storage with greater than 4 hours.

'
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The battery storage technologies do not calculate
levelized cost of energy (LCOE) or levelized cost of
storage (LCOS) and so do not use financial
assumptions. Therefore, all parameters are the
same for the research and development (R& D) and
Markets & Policies Financials cases. With Minimum
Sustainable Price Analysis: Q1 2023." Golden, CO

What is the best way to store energy until it is
needed? Finding the answer to this question and
others surrounding energy storage is at the heart of
u Nate Blair's work as the group manager for the U.S.

Department of Energy's National Renewable Energy
Laboratory (NREL) Distributed Energy Systems and
" Storage Analysis team.

| ‘ The clean energy transition is demanding more from
electrochemical energy storage systems than ever

" before. The growing popularity of electric vehicles

e requires greater energy and power

requirements???including extreme-fast charge

capabilities???from the batteries that drive them. In

r" ? ; addition, stationary battery energy storage systems
T e ﬂ are critical to ensuring ???
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battery; ??? Represent the shared costs associated
with hybridization (inverter and balance of system),
S0 cost savings are design-dependent ??? Assume
the battery component in a PV-battery hybrid
receives 100% of the ITC value ??? Capture
urtailment-c reduction benefits associated with
charging batteries directly from renewable energy

The Government of Hungary has recently passed
legislation regarding Hungary's approach to
renewable energy storage, introducing significant
changes aimed at creating a more favorable
environment for energy storage providers. MAVIR
held a forum on 30 August 2023 to discuss the new
framework, providing important insights on the
changes.

red, biogas- red power plants and lithium-ion battery
energy storage, while renewable energy sources

include run-of-river hydro, reservoir hydro,
pumped-storage hydro, wind, solar and geothermal.
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Base Year: The Base Year cost estimate is taken
from (Feldman et al., 2021) and is currently in
20193%.. Within the ATB Data spreadsheet, costs are
separated into energy and power cost estimates,
which allows capital costs to be constructed for

5 durations other than 4 hours according to the

following equation:. Total System Cost ($/kW) =
Battery Pack Cost ($/kWh) x Storage ??7?

vvvvvvvvvvvvvvvvvvvvv Future Years: In the 2022 ATB, the FOM costs and
the VOM costs remain constant at the values listed
above for all scenarios.. Capacity Factor. The cost
and performance of the battery systems are based

e

on an assumption of approximately one cycle per
day. Therefore, a 4-hour device has an expected
capacity factor of 16.7% (4/24 = 0.167), and a
2-hour device has an expected ??7?

f ATB represents cost and performance for battery
storage across a range of durations (1?7?78 hours).
It represents only lithium-ion batteries (LIBs)???with
nickel manganese cobalt (NMC) and lithium iron
phosphate (LFP) chemistries???at this time, with
LFP becoming the primary chemistry for stationary
storage starting in 2021.
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TY - GEN. T1 - Battery Storage Unlocked: Lessons
Learned From Emerging Economies. AU - NREL,
null. PY - 2024. Y1 - 2024. N2 - The Clean Energy
Ministerial (CEM) is a global forum that promotes
policies and programs that advance clean energy
éi{ef_é,’;’”s'tﬁfge,sv “ technology.

"To ensure battery safety, manufacturers must
design battery systems that mitigate risks during
worst-case scenarios," said NREL's Donal Finegan,
senior scientist in NREL's Electrochemical Energy
Storage group. Catastrophic failures for individual
cells are rare, but battery packs containing
thousands of cells increase the overall risk.
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