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Electromagnetic analysis of a standing-wave dielectric-loaded accelerating
structure based on transmission line model

M.Z. Joozdani
IOP Publishing for Sissa Medialab, 2020

Abstract: In this paper, a theoretical analysis of a standing-wave dielectric-loaded accelerator based on
transmission line model is performed. A practical X-band accelerating structure consisting of a uniform
dielectric-loaded tube and a matching cell is considered. The structure is designed to inject high power and
long-length radio frequency (RF) pulse into the dielectric-loaded tube at 11.42 GHz. The dominant
propagating mode is circular TMO1 mode accelerating the electron beam along the axis of the structure.
Therefore, the Kkinetic energy of the electron beam is dependent on the longitudinal profile of the axial
electric field which can be approximately calculated by the transmission line model. In this method, every
uniform part is considered as a transmission line with its own wave number and characteristic impedance.
The accelerating structure is analyzed by the proposed method and the axial electric field along the structure
and input reflection coefficient are extracted and compared with the simulation result obtained by full-wave
electromagnetic (EM) software. It is demonstrated that there is a good agreement between the simulation
and analytical results.

Keywords: Accelerator modelling and simulations (multi-particle dynamics; single-particle dynamics);
Accelerator Applications; Accelerator Subsystems and Technologies

A comprehensive layered approach for implementing internet of things-
enabled smart grid: A survey

Zahra Alavikia, Maryam Shabro
Digital communications and networks, 2022

Abstract: The current power grid confronts severe challenges in satisfying customers' demands. Fast
transition to the much more flexible power grid enriched with renewable energies, micro-grid, and
distributed energy resources has been considered as a straightforward solution to the customers’ high
demand. Using smart equipment and renewable energies, electric power generation and storage through the
power grid domains will be facilitated, which enables bi-directional energy and information flows. The
power grid with such enhanced features is called Smart Grid (SG). Controlling and managing the diverse
sets of variables in the SG requires precise measuring, monitoring, communicating, and analytic systems
which increase the complexity of the grid. This complexity is the main barrier to the realization of the SG
up to now. The emergence of the Internet of Things (1oT) simplifies monitoring, communications, and data
processing among smart things to connect to anything in the world. This motivates the SG stakeholders and
researchers to proceed with the best way to exploit the 10T technologies in the SG. In this survey paper, we
summarize various efforts in this regard to highlight the advantages of the loT-enabled SG and its probable
gaps. To this end, a comprehensive layered approach has been proposed in this paper to classify various
applications of the 10T technologies in the SG. Investigating 10T opportunities in each architecture layer
facilitates the role of each technology and its relationship with other technologies. Also, open issues and
future measures for the realization of loT-enabled SG have been discussed in the paper.

Keywords: Smart grid (SG); Internet of things (10T); Layered approach; Open issues
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Cyber security considerations of 4G mobile networks as a communication
service in smart grid

Masoomeh Rahmani, Azam Mozafari, Kiana Pedramnia
11th Smart Grid Conference, 2021

Abstract: Due to the importance of smart grid security and emphasis of upstream documents and
development programs, cyber security requirements of Automatic Meter Infrastructure (AMI) and Demand
Side Management (DSM) systems are investigated in this paper. Fourth-generation of mobile networks can
be an appropriate option of communication service for AMI & DSM subsystems, so the compliance of 4G
security considerations with these systems’ cyber security requirements has been studied. In this regard,
cyber security requirements of different interface links of AMI and DSM systems are extracted from NIST-
7628 guideline and LTE cyber security considerations have discussed to proof which cyber security
requirements of AMI and DSM systems will be satisfied in fourth generation of mobile networks. At the
end, it is shown that most cyber security of AMI and DSM communication links that may use 4G networks,
are satisfied by cyber security methods introduced by fourth generation of mobile networks and a few
recommendations shall be provided. Therefore, compliance of cyber security requirements of AMI and
DSM systems with LTE as a communication service are discussed in this paper.

Keywords: Cyber security requirement, LTE, AMI, DSM, NIST-7628

An Updated Review on Distribution Management Systems within a Smart
Grid Structure

Saeed Salimi Amiri, Masoomeh Rahmani, John D. McDonald
11th Smart Grid Conference, 2021

Abstract: A distribution management system is known as the core part of the operation process of an
electrical power distribution grid. This system integrates all the aspects needed to have a reliable and
consistent control of a distribution system. A typical distribution management system consists of some
major components that in this paper are introduced as the operation, planning, power market, and ancillary
sections. These subsystems interact with each other to implement all the tasks needed to manage the
distribution system. Within an advanced distribution management system, the operation process of the
whole system is structured to work under an almost real-time scale; the automation performance level of
such system is enhanced meaningfully, and it uses the advanced version of analysis and optimization
functions as well as applications.

Keywords: Smart Distribution Grids; Electrical Power Distribution Network Operation; Distribution
Management System; Distribution Management System Components; Advanced Distribution Management
System.
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