What is Bess (battery eneW)?

Amid an increased focus on renewablé

compensates for the intermitteficy of the:
s

stable supply of electriei

How does a Bess work?
A BESS collects energy from renewable energy sources,such as wind and or solar panels or from.thel
electricity network and stores the energy using battery storage technology. The batteries‘diseh t

energy when necessary,such as during peak demands,power outages,or.
Who can benefit from Bess energy storage solutions?

From renewable energy producers,conventional thermal power plant operators and grid op-é?ms
industrial electricity consumers,and offshore drilling platforms or vessels,BESS offer highly efficient and
cost-effective energy storage solutions.

What does Bess stand for?

ers lay out low-voltage power distribution and conversion for a b de stem--1.Introduction Reference
Architecture for utility-scale battery energy storage system(BESS)This documentation provides a Reference
Architecture for power distribution and conver ion - and energy and assets monitoring - for a utility-scale
battery energy storage system

What is Bess ion & energy and assets monitoring?

ion - and energy and assets monitoring - for a utility-scale battery energy storage systemBESS). It is intended
to be used together with additional relevant documents provided in this package.The main goal is to support
BESS system designers by showing an example desi

How much power can a Bess generate?

The BESS can bid 30 MW and 119 MWhof its capacity directly into the market for energy arbitrage,while the

rest is withheld for maintaining grid frequency during unexpected outages until other,slower generators can
be brought online (AEMO 2018).
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Amid an increased focus on renewable energy
sources, BESS (Battery Energy Storage System)
compensates for the intermittency of these sources,
providing essential value for operators by enabling a
stable supply of electricity thus ??7?

the models used to represent BESS and hybrid
power plants accurately represent the controls,
settings, and performance of the equipment
installed in the field. Requires concerted focus by
GO, developer, and equipment manufacturer during
the study and commissioning process as well as
more rigorous

We started our venture into battery energy storage
technology in 2018 when we acquired the 10 MW
Masinloc Battery Energy Storage System (BESS) of
the Masinloc Power Plant from AES Philippines.
The Masinloc BESS is the first battery energy
storage facility in the Philippines and one of the first
in Southeast Asia.
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The reactive power losses in the pad mounted
transformer, collector line, step-up transformer and
transmission line of the PV and energy storage
devices are calculated by taking into account the
system composition of the solar bess power plant.
Taking the actual solar bess power plant project as
an example, the reactive power compensation

Many power producers are well acquainted with the
performance of their generation plant based on the
status of their own assets. Determining that it will be
difficult to satisfy all portfolio requirements with their
existing thermal plants alone, power producers are
steadily adding renewable sources to the mix.

A battery energy storage system (BESS) is
designed to store electrical energy for later use. It
plays a critical role in balancing the supply and
demand of electricity within the power grid. By
storing excess energy generated during
low-demand periods, BESS can provide backup
power during peak demand times, ensuring a stable

energy supply.

3/11 Web: https://www.gebroedersducaat.nl



BESS POWER PLANT SOLAR

EDC's BESS facilities will be used to store excess
power from its geothermal plants and supply this
stored energy when and where it is needed. By
optimizing energy use, BESS technologies will help
power the Philippines in its necessary transition to
clean energy and are solid steps toward the
realization of the First Philippine Holdings

Nova Power Bank's batteries will be spread across
43 acres (17.4 ha) of land, repurposing a site of a
decommissioned natural gas-fired power plant.
Once powered up, the BESS will provide energy
storage and discharge capabilities form utilities
Southern California Edison, Peninsula Clean
Energy, and San Diego Gas & Electric, Calpine
said.

BESS INTEGRATED WITH HYBRID POWER
PLANTS. Standard Situation Limited use of diesel
generators or gas engine to black start capabilities.
Slow power plant response to grid fluctuations.

Increase or decrease of the demand needs below
the minimum run threshold of the power plant.
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In large-scale photovoltaic (PV) power plants, the
integration of a battery energy storage system
(BESS) permits a more flexible operation, allowing
the plant to support grid stability. In hybrid
PV+BESS plants, the storage system can be
integrated by using different power conversion
system (PCS) layouts and different
charge???discharge strategies. In the AC ??7?

Traditionally, fossil fuel power plants have been
used to fill the gaps, but this solution is neither
sustainable nor environmentally friendly. 40
megawatts (MW) / 120MWh BESS with a solar
photovoltaic (PV) plant having an installed capacity
of 152 MWh located in Rajnandgaon, Chhattisgarh
(Source: pib.gov)

BESS is the technology aiming at storing, in
batteries, electricity generated through solar panels
that one could use later in case of need. The system
includes a battery, inverter, and control systems,
one for regulating the flow of electricity. Using BESS
for Solar Power Plants can store energy that has
been surplus during the daytime when

gy
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In October, Energy-Storage.news reported that
ACEN will be piloting the use of battery storage in
Vietnam, pairing a 15MW/7.5MWh BESS with a
50MWop solar power plant in a project supported
with a US$2.96 million ???
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Discover what BESS are, how they work, the
different types, the advantages of battery energy
storage, and their role in the energy transition.
Battery energy storage systems (BESS) are a key
element in the energy transition, with several fields
of application and significant benefits for the
economy, society, and the environment.

Moss Landing BESS project background. The initial
development of the project was undertaken by
Dynegy Marketing and Trade (Dynegy), which was
merged with Vistra Energy in April 2018. The project
is located at the retired Moss Landing gas-fired
power plant, which was built by PG& E near Moss
Landing Harbor, Monterey County, California, US.
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BESS plays a crucial role in minimizing greenhouse
gas emissions from peaker plants. These plants are
known for their inefficiency and high emissions, as

they primarily operate during peak demand times.
However, through "peak shaving," BESS can store
excess power when demand is low and release
when demand is high.

? EDF Renewables North America has entered a
20-year power purchase agreement (PPA) with
Arizona Public Service (APS) for a 1,000 megawatt
hours (MWh) energy storage project in Arizona, US.
The Beehive ???
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oM axree I B The aforementioned reviews have focused on the
q e BESS optimization [49], [56], battery materials and
V : categories [39], how BESS is integrated with RESs
[42], [55], etc. Due to the increasing penetration of
RESs in the power grid and the complexity of power
scheduling, it is essential to have an overview of the
optimization tasks and solvers

A virtual power plant (VPP), as a combination of
dispersed generator units, controllable load and
energy storage system (ESS), provides an efficient
solution for energy management and scheduling, so
as to reduce the cost and network impact caused by
the load spikes. By optimally scheduling and
managing the power in BESS, stakeholders

Phase 1 utilises more than 4,500 stacked battery
racks, each of which contains 22 individual battery
modules. The BESS is housed inside the gas power
plants turbine buildings, which have been
refurbished to host the new technology. The system
takes surplus energy from the grid and helps the
network to meet peak demand periods.
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In October, Energy-Storage.news reported that

/[\ ACEN will be piloting the use of battery storage in
. \ Vietnam, pairing a 15MW/7.5MWh BESS with a
bj 50MWop solar power plant in a project supported
with a US$2.96 million grant from the US Consulate

General. ACEN is working in partnership with
e ] B UL Vietnamese company AMI Renewables on that one.

period. The BESS will be charged with excess PV
- generation, and possibly grid electricity during

WORKING PRINCIPLE

R

ﬁ’L_il 1T L ﬁ off-peak pricing periods. The main goal of this

system is to reduce the end-use electricity costs.
Figure 2 shows the power/energy profile of a
building connected to time-of-use tariff. Figure 2:

Daily power profile for a building with time-of-use

As the first-ever battery energy storage system
specifically procured to replace a natural gas peaker
plant in the U.S., the AES Alamitos BESS" impact
was immediately measurable: If not for the energy
storage project, Southern California Edison would
7R have contracted two natural gas plants to replace

o

:
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== the San Onofre nuclear plant. Because the
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Benefits of Integrating Battery Energy Storage
System. BESS are expected to provide fast

response and efficient intraday flexibility, with

i

storage duration ranging from a few seconds to 4-8
hours .For such a reason, they might be retained as
an excellent fast responsive and efficient backup
system for relatively short-term balancing needs,
) | compared to Pumped Hydro Storage ???

Most of the BESS power capacity that was
operational in 2022 was installed after 2014, and
about 4,807 MW was installed in 2022 alone. two
BESSs were co-located with renewable energy
power plants???one with a solar photovoltaic plant
and one with a wind power plant. In 2022, 207
BESS plants were co-located with
renewable-energy generators

- By operating as an uninterruptable power supply
= (UPS), a commercial battery storage solution can be
a time and money saver as it eliminates downtime.

S | Black-Start Capability. A BESS can replace a diesel

or natural gas generator used by power plants to
restore power generation after blackouts by
leveraging its black-start capabilities.
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R — The integration of a BESS with a renewable energy
source can be beneficial for both the electrical

! system and the renewable power plant. Below is an
explanation of how a BESS could support a power

plant in several ways: This would compensate for
the "volatility" of the generation profile when clouds
occur or when there are sudden peaks of
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BESS helps in managing peak demand. During
peak hours, the demand for electricity is high, and

i'ﬁr; traditional power plants struggle to meet this
\\~\\'1' demand. BESS can be charged during off-peak

hours and then discharge during peak hours,
reducing the need for additional power plants and
minimizing the strain on the grid.
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