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Abstract: The widespread adoption of electric vehicles (EVs) is hindered by two major
challenges: limited fast-charging infrastructure and reliance on fossil-fuel-based electricity.
Expanding fast-charging stations (FCSs) requires optimal scheduling, which is complicated by
the stochastic behavior of EV users. Additionally, rapid fluctuations in
renewable power availability, typically mitigated by fossil-fuel
generation, can limit EVs’ environmental benefits. This paper addresses
these challenges through the coordinated operation of a wind power
producer (WPP) and an FCS aggregator, aiming to optimize the revenue
of both parties while considering EV battery degradation and FCS
charging limits. The problem is formulated as a bi-level optimization

problem: the WPP and FCS aggregator maximize their own profits, linked
via a peer-to-peer (P2P) energy trading agreement. It is then cast within a Lyapunov
optimization framework, decomposing the problem into single-step subproblems, which
reduces the impact of EV charging uncertainty. Collaboration with the aggregator decreases
WPP's imbalance by an average of 45.77 % in a case study, while the P2P energy trading
increases the renewable share of power delivered to EVs by 11.17 % on average. Furthermore,
a reinforcement learning agent is trained to improve FCS energy storage utilization. Simulation
results show that the proposed approach can reduce daily FCS operating costs by up to 58 %
and increase daily WPP profit by up to 31 %.
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Abstract: Conventional relays encounter difficulties in protecting transmission lines (TLs) connected to
converter-based energy sources (CBESs) due to the influence of power electronics on fault
characteristics. This article proposes a single-ended intelligent protection method for the TL segment
between the grid and a Photovoltaic (PV) plant. The approach utilizes a Recurrence Matrix and an
InceptionTime-based system to identify faults by using the mean change in quantiles of 3-phase
currents. It determines the fault position and identifies the faulty phase. ReliefF feature selection is
applied to extract the optimal quantile features. The scheme’s performance is
assessed under abnormal conditions, including faults and capacitor and load-
switching events, simulated in Power Systems Computer Aided
Design/Electromagnetic Transients Program (PSCAD/EMTDC) on the Western
System Coordinating Council (WSCC) 9-bus system, with various fault and

Atificial
Intelligence
switching parameters. The scheme is also validated on the New England IEEE 39-

bus system and in presence of partially rated converters. Additionally, the
validation of the proposed strategy takes into account various conditions,

including double-circuit line configuration, noise, series compensation, high-

impedance faults, current transformer (CT) saturation, evolving and cross-country faults, remote and
local faults, as well as variations in PV capacity, sampling frequency, and data window size. To address
label scarcity and improve generalization, semi-supervised learning paradigms including label spreading,
label propagation, and self-training are integrated with the Inception Time framework, enabling near-
supervised performance with limited annotated fault data. The results demonstrate that the approach is
effective in handling different system configurations and conditions, ensuring the protection of TLs
connected to large PV plants.
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Abstract: A power electronic converter is the medium for integrating Renewable Energy Sources (RESs)
into the grid to fulfill the rising energy demand. The control mechanism of the grid interfacing converter
makes sure that the voltage and currents injected by RESs are in phase with the grid in order to facilitate
optimal energy transfer between RESs and the grid. Phase Locked Loops (PLLs) are used for estimating
the grid voltage amplitude and phase angle as synchronous data. However, any

deviation in the phase-locked loop variables may result in inaccurate extraction

of the fundamental voltage component due to the presence of grid harmonics

and Direct Current (DC) offset in the grid voltage causing fundamental frequency

oscillations. The inefficiency of widely used Synchronous Reference Frame Phase

Locked Loop (SRF PLL) as well as the Dual Second Order Generalized Integrator

PLL (DSOGI PLL) used for grid synchronization during DC offset leads to the

demand for higher order advanced PLLs. The Dual Third Order Generalized

Integrator PLL (DTOGI PLL) however becomes ineffective in achieving grid-tied

RESs synchronization in DC offset case. The purpose of this work is to present a thorough examination of
several proposed novel advanced TOGI-based PLLs for solving the issue of DC offset during grid
synchronization, which has not been investigated before. The detailed design features, stability analysis
using Bode plots, and performance analysis using simulation are carried out for all the novel approaches,
and the results show better performance under DC offset conditions compared to the conventional
DTOGI PLL.
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Abstract: Automated greenhouse is essential for sustainable development and food security.
Photovoltaic (PV) power with physical sensors-based control using Internet of Things needs
high initial investment and operational cost. This also needs significant installed storage
capacity. In the proposed solution, the dependency on physical sensors like temperature,
humidity, soil moisture sensors, etc., are eliminated due to the
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application of eXtreme Gradient Boosting-based machine [EMERGING AND SELECTED
TOPICS IN INDUSTRIAL
learning (ML) algorithm. The training and testing of ML algorithm | ELECTRONICS

are performed with one-year physical data (approx. 50k @10
min interval) from greenhouse which provides accurate mapping
(Temperature MAPE: 1.51%, R% 0.9785 and Humidity MAPE: |ow  om oo e e
1.68%, R%: 0.9867) between predicted and sensor data. Also, a novel priority-based demand
side management scheme is implemented which includes load shifting which reduces the
requirement of installed PV and storage capacity. A reduction of 63.27% storage capacity is
possible with proposed control approach. ML algorithm is programmed using Python language
and implemented in Raspberry Pi-3B+ SBC. For physical verification of the proposed control
unit, a laboratory-based prototype is developed with PV emulator (1.5 kW), programmable
electronic load box, and relay unit controlled through Arduino UNO, Raspberry Pi-3B+ SBC, ESP-
32 Combo unit.
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Abstract: Implementing a suitable load frequency controller to maintain the power balance equation for
a multi-area system with many power generating units poses a challenge to a power system engineer.
Incorporation of renewable energy sources along with non-renewable units is another challenge while
maintaining the stability of the system. Hence a robust intelligent controller is an essential requirement
to achieve the objective of automatic load frequency control. This article introduces a novel and efficient
controller designed for a three-control area within a deregulated multi-source energy system. The three
areas include diverse power generation sources: Area 1 integrates thermal units,
hydro units, and solar thermal power plants. In Area 2, there is a combination of
distributed solar technology (DST) with thermal and hydro units. Area 3
incorporates a geothermal power plant alongside thermal and hydro unit. The
proposed controller is a parallel combination of the tilted integral derivative
controller (TID) and the integral derivative with a first-order filter effect (IDN). The SNl Aupit
controller’s parameters are optimized using an advanced Coatis Optimization ?9
Algorithm (COA). High effective efficiency and absence of control parameters are
the key advantages of Coatis Optimization Algorithm. In summary, this paper presents an innovative TID
+ IDN controller optimized using a novel Coatis Optimization Algorithm within a three-area hybrid
system operating in a deregulated context. Considering the poolco transaction and implementing the
COA optimized TID + IDN controller with an error margin of 0.02%, the value of the objective function,
ITAE for the transient responses is 0.1233. This value is less than the value obtained in other controllers
optimized with different optimization techniques. In case of poolco transaction, the settling time of
deviation of frequency in area-1, deviation of frequency in area-2, and deviation of frequency in area-3
are 8.129, 3.72, and 2.254 respectively. As compared to other controllers, the transient parameters are
better in case of this proposed controller.
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Abstract: The presence of Electric Vehicle Charging Infrastructure (EVCI) in the Distribution
Network (DN) adversely impacts grid operations, affecting system voltage profile, power loss,
and reliability, particularly under unplanned placement. To address this, a comprehensive
planning framework is proposed considering EVCI, Photovoltaic (PV), and Battery Storage

System (BSS), while minimizing techno-economic and reliability impacts

using a novel Enhanced Harris Hawk Optimization (EHHO) technique
that adheres to system constraints. The research employs a Deep lEEE

Learning-based Gated Recurrent Unit algorithm to accurately forecast

EV charging load and PV generation. The EVCls are allocated in the DN ACCGSS
using a novel Bus Reliability Index (BRI) and load density method. For

more practicality, a time dependent failure rate is considered for feeder,
PV and BSS to model the reliability. The proposed methodology is tested on the IEEE 15-bus DN
and the 28-bus Indian rural DN. Comparative performance analysis demonstrates the
superiority of the proposed approach. Results show that integrating PV and BSS with EVCI
significantly improves the system reliability, voltage profile and reduces power loss. Specifically,
in terms of reliability index Expected Energy Not Served (EENS), the presence of PV and BSS
reduces EENS by 16% in the 15-bus DN and by 27% in the 28-bus DN compared to integration
with only EVCI.
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Abstract: This study aims to provide an efficient framework for the coordinated integration of AC and
DC chargers, intermittent solar Photovoltaic (PV) Distributed Generation (DG) units, and a Distribution
Static Compensator (DSTATCOM) across residential, commercial, and industrial zones of a Radial
Distribution Network (RDN) considering the benefits of various stakeholders: Electric Vehicle (EV)
charging station owners, EV owners, and distribution network operators. The model uses a multi-zone
planning method and healthy-bus strategy to allocate Electric Vehicle Charging Stations (EVCSs),
Photovoltaic Distributed Generation (PVDG) units, and DSTATCOM:s.
The proposed framework optimally determines the numbers of EVCSs,
PVDG units, and DSTATCOMs using Harris Hawk Optimization,

[
considering the maximization of techno-economic benefits while en‘;’rg’t’b

satisfying all the security constraints. Further, to showcase the benefits

from the perspective of EV owners, an EV waiting-time evaluation is

performed. The simulation results show that integrating EVCSs (with
both AC and DC chargers) with solar PVDG units and DSTATCOMs in the existing RDN improves the
voltage profile, reduces power losses, and enhances cost-effectiveness compared to the system with
only EVCSs. Furthermore, the zonal division ensures that charging infrastructure is distributed across the
network increasing accessibility to the EV users. It is also observed that combining AC and DC chargers
across the network provides overall benefits in terms of voltage profile, line loss, and waiting time as
compared to a system with only AC or DC chargers. The proposed framework improves EV owners’
access and reduces waiting time, while supporting distribution network operators through enhanced
grid stability and efficient integration of EV loads, PV generation, and DSTATCOM.
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