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Can Bess improve Indonesia's energy mix? The results of BESS
optimization research,considering BESS's penetration level,significantly
impact improving Indonesia's energy mix. The use of BESS will further
strengthen the integration of large-scale VRE and reduce dependence on
fossil fuel generators,thereby accelerating the achievement of the Net
Zero Emission target.

How does a Bess work? A BESS collects energy from renewable energy
sources,such as wind and or solar panels or from the electricity network
and stores the energy using battery storage technology. The batteries
discharge to release energy when necessary,such as during peak
demands,power outages,or grid balancing.

Why should we implement Bess in Indonesia? Researchers have widely
adopted the implementation of BESS due to its benefits. The development
of grid system cases in Indonesia,such as the Java-Bali power system,has
progressed to meet the RUPTL aim of achieving a renewable energy mix
penetration rate of 23 % by 2025 in Indonesia.

Does sizing and placement of a Bess reduce system costs? Results from
the simulated Lombok power system highlighted that optimal sizing and
placement of the BESS could lower system costs by 37.66%,33.63%,and
22.26%compared to the current system conditions during the
weekday,weekend,and the lowest day scenarios,respectively.

How much energy does a Bess system use? Usable Energy: For the
above-mentioned BESS design of 3.19 MWh,energy output can be
considered as 2.64 MWhat the point of common coupling (PCC). This is
calculated at 90% DoD,93% BESS efficiency,ideal auxiliary
consumption,and realistically considering the conversion losses from
BESS to PCS and PCS to Transformer.
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How does Bess work in Oahu? When plant is dispatched, BESS absorbs
fluctuations in BESS responds immediately demand, reducing wear and
while the GT starts. tear from GT cycling. BESS is recharged while
demand is low or before GT ramps down. While both of these services are
valuable to the power system on Oahu, Hawaii, reserve provision has
higher impact in this system.

Most common use in BESS due to high energy density, longevity and
efficiency. Ideal for private and commercial applications. Fast charging
and discharging times. Preferred choice for ???

During the charge and discharge cycles of BESS, a portion of the energy
is lost in the conversion from electrical to chemical energy and vice versa.

These inherent energy conversion losses can reduce the overall efficiency
of 2?72

Battery energy storage systems (BESSs) provide significant potential to
maximize the energy efficiency of a distribution network and the benefits
of different stakeholders. This ??7?

An equally critical part of BESS is the Energy Management System
(EMS), which monitors and controls the flow of energy within the system.
The EMS optimizes the charging and discharging processes, ensuring that
energy is ???
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The time share tariff arbitrage means buying electricity from the grid to
charge the BESS with a lower price, and controlling the BESS to
discharge and sell power to fulfil load demand during the peak electricity
price. This may also bring about frequent charging and discharging of the
energy storage system at the same time. Based on

Lower DoD can ensure higher cycle life of the BESS. Generally, the
maximum DoD is set at 90% for BESS. Round-trip Efficiency: It is the
percentage of energy delivered by the BESS during discharging when
compared to the energy supplied to the BESS during charging. Flow
battery technology has lower round-trip efficiency compared to Lithium-ion

In the existing studies on the BESS, Ref. [6] analyzes the demand side
management and its application to the reliability evaluation.However,
since the charging and discharging strategy of BESS in this paper always
works at the state of maximum charging and discharging power, the

energy stored in BESS will be rapidly exhausted at the beginning of the
???

The BESS has its dispatch curve defined for peak load shaving, i.e., the
BESS can charge in off-peak hours (in the studied feeder, from 8am to
4pm) and discharge in peak periods (6pm to 11pm). The Al-based
approach is applied with the parameters presented in Table 3 .

method is proposed, focusing on both charging and discharging
processes, which is implemented based upon conventional droop control.
By using the above methods, SoC calculation and balancing can be all
effectively achieved. However, they mostly focus on a single-stage BESS
without suf???ciently

3/7 Web: https://www.twojaelektryka.com.pl



BESS CHARGING AND DISCHARGING

INDONESIA

(C) 2025 PV Storage Systems

.S
t"a'-::.,;:.- SOLAR :ro.

A BESS comprises several key components working in tandem to store
and discharge energy effectively: 1. Battery Modules. Battery modules
form the heart of a BESS, consisting of interconnected battery cells.
These cells typically utilize lithium-ion technology due to its high energy
density and longer lifespan. 2. Battery Management System (BMS)

Fig. 20 displays the discharge and charge curves for BESS in scenario 3.
The BESS discharged its stored energy across the specified time intervals
of 01:00???06:00 and 14:00???24:00. The results of BESS optimization
research, considering BESS's penetration level, significantly impact
improving Indonesia's energy mix. The use of BESS will

b BESS charge/discharge power limit, kW; SOC BESS state-of-charge;
SOC min,SOC maxBESS state-of-charge limits; Esell BESS, Esell
NOBESS Excess energy sold to the grid with or without BESS, kWh; DCT
Demand charge threshold, kW; DC Demand charge rate, $/kW C tp
Battery throughput cost, $/kW I.

The Energy Management System (EMS) is critical in managing the BESS
charging and discharging. With the EMS, the BESS use is optimized to

mitigate grid load during peak times, demonstrating the system's potential
to ??7?

As the penetration of renewables progressively escalates, the
corresponding demand for battery energy storage systems (BESS) within
the power grid rises concomitantly. This paper presents an innovative
optimization approach for configuring BESS, taking into account the
incremental variations in renewable energy penetration levels and BESS
charge ???
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The optimal sizing of an effective BESS system is a tedious job, which
involves factors such as aging, cost efficiency, optimal charging and
discharging, carbon emission, power oscillations, abrupt load changes,
and interruptions of transmission or distribution systems that needed to be
considered [6, 7]. Thus, the interest in developing a competent and
reliable ??77?

Here the battery SoC limit is set between 20 % and 90 % in order to avoid
deep charging/discharging cycles and to extend the battery lifetime. The
flowchart in Fig. 2-Fig. 4 presents the proposed power management
algorithm for the process of charging and discharging the BESS. There
are two possible scenarios, the Excess Power Mode (EPM) and the

Customers can set an upper limit for charging and discharging power.
During the charging period, the system prioritizes charging the battery first

from PV, then from the power grid until the cut-off SOC is reached. After
??7?

Control of EV Charging and BESS to Reduce Peak Powers in Domestic
Real Estate T. Simolin, A. Rautiainen, J. Koskela, P. J?rventausta power,
and charging/discharging efficiencies are selected to be 35 kWh, 10 kW,
and 0.96, respectively. These parameters are based on a BESS found on
the market [10]

BESS can increase revenues of energy markets, discharging when the
energy marginal costs are higher at peak hours, and charging during low
demand hours [4]. BESS can serve as a backup during
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Power Rating (C rate of Charge and Discharge): It is the capability of the
BESS to charge at a certain speed and discharge at a certain speed. It is
directly proportional to the power input and power output, ??7?

PCS can either be placed inside the BESS containerized solution when
the container space is not utilized completely, or it can be a completely
independent system to be placed outside the BESS. Energy Management
System (EMS): It monitors and controls the energy flow of the BESS
during charging and discharging. EMS collects and analyses the

It can store surplus renewable energy generated during periods of high
production and discharge it later when needed for EV charging. This
allows for optimal utilization of clean energy, maximizing its value and
reducing reliance on fossil fuel-based power sources. Overall,
incorporating a BESS system with an EV charging port is a sure way

Due to the high economic cost generated by the replacement of a BESS,
a charge control method and control strategy is required to protect the
battery from overcharging and overdischarging [ 25

How is BESS connected to the grid. BESS connects to the electrical grid
through a series of components that manage both charging and
discharging processes. Energy from the grid is converted from alternating
current (AC) to direct current (DC) by a rectifier to charge the batteries.
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Different from the literature, this paper offers pragmatic MILP formulations
to tally BESS charge/discharge cycles using the cumulative
charge/discharge energy concept. McCormick relaxations and the Big-M
method are utilized to relax the bi-linear terms in the BESS operational
constraints. Finally, a robust optimization-based MILP model is

This approach allows controlling the battery charge/discharge and
protecting over-charge/discharge with no need to estimate the battery SoC
that is usually a difficult task. In case of voltage control mode, for example,
in micro-grid islanding operation, an external voltage control loop adjusts
the converter reference input voltage to achieve the grid voltage
regulation.

Selecting the optimal BESS charge or discharge strategy is an important
aspect of optimal sizing and tends to influence the life cycle of the battery.
When determining the ideal size of a BESS, the most important
parameters to take into consideration are speed of charging, rate of
discharging, efficiency, and length of service life.
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