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A BESS is an energy source, and like any energy
source that feeds the grid, it must be managed and .
controlled. At Nor-Cal, we provide SCADA and EMS
solutions for monitoring and controlling BESS per
site requirements. Why is integration of BESS
gaining traction? BESS systems are gaining traction
for both technical and commercial reasons.

Therefore, as long as there is a mismatch state
between the SoC of the i th BESS and its neighbor
nodes (i.,e. SoCi?? SoCj), thevalueof ?? R 2, i
can effectively affect the charging (or discharging)
speed for the i th BESS, and finally achieves the
SoC balance between any two neighbor nodes. i.e.
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SOC is defined as the ratio of energy level to energy
capacity (the usable energy from a fully charged
BESS). The SOC dynamics characterize how the
charging and discharging power affects future SOC.
A BESS's charging/discharging power is limited by
the rated power capacity and could also depend on
SOC.

Battery energy storage systems (BESS) are
increasingly being used to provide Frequency
Containment Reserve (FCR) due to the gradual
decline in prices of Li-ion cells. Compared to
conventional generators providing FCR, the limited
energy reservoir of BESS requires suitable
management of the state of charge
(SoC-management). The energy to ???
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In this article, we present a comprehensive review

. . —8& of EMS strategies for balancing SoC among BESS
i‘rl"“@i . B units, including centralized and decentralized
\\'7 A . W control, multiagent systems, and other ???
J
|
GEODUCHINFoRUATIONS When the SoC of BESS is higher than expected, the

P recharge is positive, which means that BESS will
discharge in a planned time to release excess
power. But when the SoC of BESS is lower than the

expected value, the P recharge is negative, then
BESS will charge, so as to achieve the desired SoC.
4.
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One critical function of BMS is the state of charge
(SoC) estimation of the battery system. It is
necessary to have a battery monitoring system
based on the internet of things (IoT) enabled ???

Inasmuch as the SOC profile of the BESS which is
attending the frequency ancillary service is changing
so fast due to the grid frequency variability caused
by the imbalance of supply and demand of the
electricity, it is hard to predict and count the cycle
life. Every time step is critical since battery cycle life
changes for every unique SOC value.

However, each SoC tries to approach an equivalent
value with time variation. To achieve the same SoC,
the BESS with higher initial SoC gives more output
than BESS with lower SoC. It can be observed in
Fig. 13 that BESS-I starts with high output power,
gradually decreases its value and settles to an
equivalent value. In contradiction, BESS-II
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Then an online SoC refining method has been
proposed to access the accuracy of SoC estimation
by BMS and provide a more reliable estimation,
which is of great significance to the operation of
BESS. Entirely based on historical data, the
presented method can be applied to various
different types and sizes of batteries, especially for
the battery

BESS model includes self-discharge rate ??,
efficiencies ?>>, and SOC. The problem is
constrained to a five percent nodal voltage limit,
power flow balance equations, active and reactive
power limits in lines, Charge balance in BESS and
SOC limits. The location of BESS units is
represented with integer variables.

However, due to the diversity of SoC in BESS
operation, the SoC of BESS will not operate at the
set point, which leads to the need . Case studies.
The FR dynamic model is shown in Fig. 1, in which
the maximum rated capacity unit is set as 1000 MW,
and the value of BESS capacity is 5 MWh. The
values of the specific parameters of the model are
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One widely adopted technique is SOC feedback
control, which dispatches BESS to monitor
designated power generation and ensure that the
BESS's SOC remains within an acceptable
operational range [147, 149]. MPC is a widely
employed optimization approach for battery energy
management.

This paper presents a dynamic data-driven state of
charge (SoC) management strategy for a battery
energy storage system (BESS) providing fast
frequency response (FFR) services. The SoC limits
are continuously updated based on an expected
frequency profile which is derived from a statistical
analysis of real frequency data for three different
power systems, namely the ??7?
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The main goal of the BESS SOC management

strategy is to prepare ID market bids for SOC
restoration so that a sufficient BESS charge level is

maintained for delivery of the contracted reserves
Toos  momewn e during their validity period. To ensure full
compliance with the SOG requirements and TSO
rules, our devised strategy is based on a robust
approach which

Figure 3 shows the SOC of a BESS during a late
T part of the commissioning phase. The greater than
| 30pp SOC difference between the racks is striking

i

?7?7? and in this case incorrect. Using cloud-based

— algorithms, it was shown that the actual spread at
the time was significantly smaller and that some of
__fFmm the initiated balancing activities actually
I%I =E==
|‘]! |g
Utility-scale BESS can be deployed in several
- locations, including: 1) in the transmission network;
a3 2) in the distribution network near load centers; or 3)
s co-located with VRE generators. The siting of the
BESS has important implications for the services
STORRGESVSTEM the system can best provide, and the most

EM
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appropriate location for the BESS will depend on its
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Moreover, the control result of BESS with the
measured frequency from a real system shows SOC
of BESS can be maintained within a specific range
although the frequency deviation is biased. Discover

In this paper, an event-triggered control strategy is
proposed to achieve state of charge (SoC)
balancing control for distributed battery energy
storage system (BESS) with different capacities”
battery units under an undirected topology. The
energy-dispatching tasks of the (BEES) consist of
the supply???demand balance and the (SoC)

balance. Multi-agent consensus ???

By applying SOC max2 = 75%, SOC max1 = 70%,
SOC minl = 50%, and SOC min2 = 45% as criteria
control, SOC BESS can be maintained at
4577??75% when the system is suffering from
changes in load and PV power. When the SOC

control works, the system frequency is maintained
. e by applying LFC to BESS, which applies multiple
: ‘ region control.

(C) 2025 Solar Energy Resources 8/9 Web: https://www.gebroedersducaat.nl



SOC BESS SOLAR

Download scientific diagram | Power profile and
State-of-Charge (SoC) for a BESS during a Triad as
recorded at the Willenhall Energy Storage System.
from publication: Impact of cell balance on
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In particular, the goal is to investigate the best
option for the management of the BESS SoC. For
such a goal, a reliable BESS model is required in
order to provide a realistic figure; in the proposed
study a runtime SoC evolution empirical model
developed on experimental data by a large-scale
industrial BESS is adopted. It features a variable

- of the droop coef???cient according to the SoC. It
does not directly use the SoC as the input variable
‘ for the droop control. This paper proposes a new
N a UTHITRINY scheme of the DC grid voltage control for the BESS
using the battery SoC, instead of using the DC
— - T output current in the conventional droop control. The
1 | ! ! performance of the
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