How much does a Bess baw.

Factoring in these costs from the bg
reaches the end of its useful lifé L te
kilowatt-hour (KWh) storéd. A

kWh. Here's a simple breakdown: e

purchasing and reduced per-unit costs compared to residential installations.
where the system is installed.

What are future cost projections for utility-scale Bess? ' %*

Projected Utility-Scale BESS Costs: Future cost projections for utility-scale BESSs are based on a synthesis
of cost projections for 4-hour-duration systems as described by (Cole and Karmakar, 2023).

How can a Bess system help you save money?

Modern BESS solutions often include sophisticated software that helps manage energy storage,optimize
usage,and extend battery life. This software can be an added expense,either as a one-time purchase or a
subscription model. Effective software can lead to cost savings over time by ensuring the system operates at
maximum efficiency.

What is Bess & how does it work?

The stored energy can then be used when demand is high, ensuring a stable and reliable energy supply.
BESS not only helps reduce electricity bills but also supports the integration of clean energy into the grid,
making it an attractive option for homeowners, businesses, and utility companies alike.

Is Bess a good investment?

While the upfront cost of BESS can seem high,the long-term benefits often justify the investment. BESS can
lead to significant energy savings,greater energy independence,and reduced carbon footprints. For

businesses and utilities,the ability to manage peak loads and provide backup during outages adds an extra
layer of value.
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Future Years: In the 2024 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

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 ???

3 ? The ???Power 6.25-MWh BESS will come in
two-hour or four-hour setups. In the two-hour

AT

&:E'—— "E scenario, the battery cell is 587 Ah, while the
i four-hour BESS scenario uses 1,175 Ah. would be
]

right at 1,200 pounds per 100kWh. This is right up
there with NMC will be a much less likely chemistry
to fail into thermal runaway during any given severe

215kWh

use

Based on current prices in 2023, any PPA in Europe
priced below ???75 per MWh would result in a
; financial loss for the BESS owner. Some markets
3 w ” have minimum prices far above ???100 per MWh,
relatively far from where PPA prices for renewable
energy are currently.To ensure BESS projects
function as profitable tool, a relatively high PPA
price is
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Lithium-ion battery manufacturer CATL has
launched its latest grid-scale BESS product, with
6.25MWh per 20-foot container and zero
degradation over the first five years, the company
claimed. Research firm Wood Mackenzie has found
that daily price volatility from renewables on
Australia's National Electricity Market (NEM)
supports a

chemistries have experienced a steep price decline
of over 70% from 2010-2016, and prices are
projected to decline further (Curry 2017). Increasing
needs for system flexibility, combined with rapid
decreases in the costs of battery technology, have
enabled BESS to play an . increasing role in the
power system in recent years. As prices for BESS

The primary price driver is universally recognised as
a frothy lithium market that suddenly lost its fizz.
Lithium carbonate pricing is down more than 80%
from its 2022 peak. Supply/demand imbalances are
to blame; or ???
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R — The way 2021 has started, you could be forgiven for
thinking it is the year of the big battery. Last week
plans for the "world's largest battery" (1200MW)
were unveiled for New South Wales" Hunter Valley
by CEP Energy, while Meridian ???

The country's energy storage sector connected 95%
more storage to the grid in terms of power capacity
in 2023 than the 4GW ACP reported as having been
brought online in 2022 in its previous Annual Market
Report.. In more precise terms, and with
megawatt-hour numbers included, there were
7,881MW of new storage installations and
20,609MWh of new ???

BESS Land Requirements & Rates 2024. Battery
Energy Storage Systems (BESS) are rapidly
emerging as a critical component of the renewable
energy landscape. As the demand for clean and
reliable energy grows, BESS plays a crucial role in
ensuring grid stability and optimizing energy
utilization.
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A Goldman Sachs report from February 2024
indicates an average price of $115 per kWh for EV
batteries. However, these figures primarily relate to
battery cells. the tolling revenue would need to rise
to 75kEUR/MWh or 84kEUR/MWh, respectively.

- These calculations are based on the assumption of
= constant CAPEX and OPEX levels throughout the

Hourly prices Round trip efficiency Discharge
duration For about 900hrs/year the price is
$100/MWhr* (peak time) For about
(8760-900)=7860hrs/year the price is
$50~$60/MWhr* (off-peak time) Decision making
process: If the cost for wear on the storage system,
plus the cost for charging energy, plus the cost to
make up for storage

Small-scale lithium-ion residential battery systems in
the German market suggest that between 2014 and
2020, battery energy storage systems (BESS)
prices fell by 71%, to USD 776/kWh. With their rapid
cost declines, the role of BESS for stationary and
transport applications is gaining prominence, but
other technologies exist, including pumped
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Compared to 2022, the national laboratory says the
BESS costs will fall 47%, 32% and 16% by 2030 in
its low, mid and high cost projections, respectively.
By 2050, the costs could fall by 67%, 51% and 21%
in the three ???

|
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The report adopts a two-pronged approach to
estimate the cost of Li-ion based MW scale battery
storage systems in India. The report takes the case
of solar projects in Nevada, which are coming online
in 2021, with 12 ???

In a BESS, the MWh rating typically refers to the
total amount of energy that the system can store.
For instance, a BESS rated at 20 MWh can deliver 1
MW of power continuously for 20 hours, or 2 MW of
power for 10 hours, and so on. This specification is
important for applications that require energy
delivery over extended periods, such as load
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Projected Utility-Scale BESS Costs: Table 1.

= : Capital Cost Components for Utility-Scale Storage
4 (4-Hour Duration, 240-MWh) Model Component
-— :j | | $/kWh $/kW: Lithium-ion Battery: 192: 768: Battery

Central Inverter FOM costs are estimated at 2.5%
of the capital costs in dollars per kilowatt. Future
Years: In the 2021 ATB, the FOM costs and VOM

Several originators have asked us about the units
for BESS toll pricing and how to convert
$/kW-month to $/MWh. For context, BESS tolls are
typically priced in $/kW-month. projects will likely
not cycle more than 365 times per year. Heading 1
Heading 2 Heading 3 What's Driving the Decline in
BESS Toll Prices? Industry Analysis

A battery contracted with 50 MW of Dynamic
Containment Low would typically expect to export
just 0.06 MWh per settlement period. It would,
however, need to reserve enough State of Charge
to export 12.5 MWh across its contracted period.
These state-of-charge requirements add an
additional constraint to optimization decisions.
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The cost of battery energy storage system (BESS)
is anticipated to be in the range of ??772.20-2.40
crore per megawatt-hour (MWh) during 2023-26 for
the development of the BESS capacity of 4,000

The battery pack costs for a 1 MWh battery energy
storage system (BESS) are expected to decrease
from about 236 U.S. dollars per kwh in 2017 to 110
U.S. dollars per kwh in 2025. During this period

gy =0 The disbursement of funds will extend up to
e 2030-31 in 5 tranches. The cost of BESS system is
anticipated to be in the range of ??? 2.40 to ???
2.20 Crore/MWh during the period 2023-26 for
development of BESS capacity of 4,000 MWh,
which translates into Capital Cost of ??? 9,400
Crores with a Budget support of ??? 3,760 Crores.
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- = The current slowdown of demand can be attributed
to the stabilization of energy prices (in Germany, for
example, the wholesale price of electricity
decreased from approximately ???470 per

megawatt-hour [MWh] in August 2022 to ???95 per

- MWh in August 2023 2 "European wholesale
ﬁ ‘._. electricity price data,” Ember, updated on
E i September 17, 2024.), an increase in ??7?

The BESS will have 69.93MWh of energy storage
capacity and will be connected to the National
Energy System (SEN) of Romania. Electrica said
the total project value is ???21.8 million excluding
VAT, and that the PNRR funding covers 20% of
that. That investment amount equates to a capital
expenditure of US$346,714 per MWh of energy
storage capacity.

The BESS Price Forecasting Report provides an
in-depth four-year forecast for LFP and NMC battery
systems, shedding light on market dynamics,
supply, and demand. With detailed "all-in" pricing

breakdowns ???

European ——m——
Warehouse I

| i
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The report adopts a two-pronged approach to
estimate the cost of Li-ion based MW scale battery
storage systems in India. The report takes the case
of solar projects in Nevada, which are coming online
in 2021, with 12-13% solar energy used to charge
the battery, and PPA prices in the range of
$0.032-$0.037/kWh.

Given the range of factors that influence the cost of
a 1 MW battery storage system, it's difficult to
5 ?ﬁ’?ﬁg‘;ém provide a specific price. However, industry
| Rhmce estimates suggest that the cost of a 1 MW
lithium-ion battery storage system can range from
$300 to $600 per kWh, depending on the factors

mentioned above.
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The way 2021 has started, you could be forgiven for
thinking it is the year of the big battery. Last week
plans for the "world's largest battery" (1200MW)
were unveiled for New South Wales" Hunter Valley
by CEP Energy, while Meridian Energy also
announced a battery energy storage system (BESS)
to be co-located with the Hume Hydro Power
Station.

Eil
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After last year's survey found some battery packs
were offered at under US$100/kWh, the average in
both BEV and BESS markets worldwide was
US$137/kWh during 2020, a fall of 89% from 2010..
For 2021, BloombergNEF said the average has
fallen to US$132/kWh, a 6% drop from last year's
figures ??? which the firm's analysts have since ???

The amount chargeable from GUVNL would stand
reduced by ???7444,444 (~$5,320.27) per MW per
month, with ??? 644,473(~$7,714.73) per MW per

| _H_ month as the effective price of BESS capacity. The
levelized cost of storage is estimated to be ???6
(~$0.07)/kWh considering an 8.35% discount and a
project life of 12 years, assuming maximum
utilization of

1,055 megawatt-hours (MWh) of four-hour battery
energy storage at prices ranging from $80 to $90
per MWh, while prices for solar-only contracts were
about $40 per MWh. 9. Other states, such as
Colorado, Nevada, and Arizona, have run auctions

that resulted in even more competitive prices for
/r solar-plus-BESS. Deliver energy during peak hours .
. INDIA
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