
Sensors in Microgrid Systems

Can self-powered micro sensing systems be used in power grids?

Systematically reviews the energy harvesting technologies for both internal and external systems for the power

grids. Comprehensively summarizes the applications of self-powered micro sensing systems in power grids.

This work discusses the challenges and future research directions of construct smart grid based on self

powered sensors.

 

What is a smart microgrid?

Smart microgrids (SMGs) are small,localized power grids that can work alone or alongside the main grid. A

blend of renewable energy sources,energy storage,and smart control systems optimizes resource utilization

and responds to demand and supply changes in real-time 1.

 

What are the components of microgrid control?

The microgrid control consists of: (a) micro source and load controllers, (b) microgrid system central

controller, and (c) distribution management system. The function of microgrid control is of three sections: (a)

the upstream network interface, (b) microgrid control, and (c) protection, local control.

 

What is Microgrid technology?

It is a small-scale power system with distributed energy resources. To realize the distributed generation

potential,adopting a system where the associated loads and generation are considered as a subsystem or a

microgrid is essential. In this article,a literature review is made on microgrid technology.

 

What is a microgrid control system?

The control system of a microgrid must continuously analyze and prioritize loads to maintain a balance

between power generation and consumption. Microgrid loads are usually critical or non-critical 6. Critical

loads in hospitals, nursing homes, and data centers are essential to running a facility and must never be

interrupted.

 

What are microgrid control objectives?

The microgrid control objectives consist of: (a) independent active and reactive power control, (b) correction

of voltage sag and system imbalances, and (c) fulfilling the grid's load dynamics requirements. In assuring

proper operation, power systems require proper control strategies.

Microgrids have emerged as a key element in the transition towards sustainable and resilient energy systems

by integrating renewable sources and enabling decentralized energy management. This systematic review,

conducted using the PRISMA methodology, analyzed 74 peer-reviewed articles from a total of 4205 studies

published between 2014 and 2024. This ...

In recent years, the DC microgrid is emerging as an efficient choice for providing the required energy demand.
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It consists of distributed generation units (DGUs), energy storage systems like batteries and compressed air

storage systems, with different loads (Meng et al. 2015).The operation of a DC microgrid (Yang et al. 2011;

Elsayed et al. 2015) in the grid ...

The demand for electricity is increased due to the development of the industry, the electrification of transport,

the rise of household demand, and the increase in demand for digitally connected devices and air conditioning

systems. For that, solutions and actions should be developed for greater consumers of electricity. For instance,

MG (Micro-grid) buildings are one ...

A hybrid micro-grid architecture represents an innovative approach to energy distribution and management

that harmonizes renewable and conventional energy sources, storage technologies, and advanced control

systems [].Hybrid micro-grids are at the forefront of the global movement to change the energy landscape

because they promote the local energy ...

intelligent energy management system. It is a generally understood that a microgrid that takes load from the

user efficiently is a better maintained, reliable, and efficient microgrid system. One of the general microgrid

models is also shown as an example in Figure1. The DG depends on the control of the distributed energy

resources (DER) and the

This paper focuses on robustness and sensitivity analysis for sensor fault diagnosis of a voltage source

converter based microgrid model. It uses robust control parameters such as minimum sensitivity parameter

(H-), maximum robustness parameter (H?), and compromised both (H-/H?), being incorporated in the sliding

mode observer theory using the ...

Recently, the development of distributed renewable energy resources, smart devices, and smart grids

empowers the emergence of peer-to-peer energy trading via local energy markets. However, due to security

and privacy concerns in energy trading, sensitive information of energy traders could be leaked to an

adversary. In addition, malicious users ...

Tri-level communication structure used in microgrid systems [10,13]. Microgrids are a significant

development in the distribution of energy. They are defined by their incorporation of energy storage, various

energy sources, and loads within specific bounds. Whether operating independently or in tandem with the

primary electrical

The designed Sensor Fault-Tolerant Hierarchical Control System was initially proposed for a grid-forming

topology of single-phase BESSs systems connected in cascade to the microgrid.

Smart Sensors - D. Wobschall 7 Smart Grid Benefits from Framework Improves power reliability and quality

Optimizes facility utilization and averts peak load need Enhances capacity and efficiency of existing electric

power networks Improves resilience to disruption Enables "self-healing" responses to system disturbances

Facilitates expanded deployment of renewable ...
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The microgrid is equipped with various sensors for data collection (current, voltage, power, temperature). ...

Zine-Dine, K., and Khaidar, M. (2019). "A model predictive control approach for energy management in ...

Principle and design of integrated fingertip-wearable microgrid a, Schematic of the fingertip-wearable

microgrid system, which includes BFCs, AgCl-Zn batteries, fPCB and wearable sensors with an ...

LoRa-based sensor system is proposed in [15] for monitoring personnel in unfriendly work environments, and

the sensor data are sent to the cloud through LoRa. This communication ... Proposal, design and development

of a novel LoRa-based data communication system for microgrids, 2) Range testing of the proposed

communication system, ...

The hybrid micro-sensor system is integrated with the advanced ASIC circuitry that includes multiplexer,

operational auscultate and filter stages for lossless signal readout. The typical setup of the sphygmomanometer

fitted on to the wrist of human hand is shown in Figure 16a that can directly display the blood pressure

digitally on to the OLED display.

Self-powered, multi-parameter micro grid-information sensing systems can comprehensively monitor power

grid status and operating environment while enabling long-term, maintenance-free operation. Typically, power

grid sensing systems comprise sensor modules, energy supply modules, signal acquisition and processing

modules, and wireless ...

The current study proposes a strategy for sensing fault detection in the secondary control of an isolated

Microgrid based on a high-order Sliding Mode Robust Observers design. The proposed strategy''s main

objective is to support future diagnostic and fault tolerance systems in handling these extreme situations. The

proposal is based on a generation system and a ...

Microgrids are localized, independent power grids that can operate while connected to the larger electrical

grid. These systems make intelligent decisions regarding power management and use an array of components

to monitor power generation, consumption, and environmental conditions. While this technology can save end

users money, the complexity of installation and ...

The microgrid control consists of: (a) micro source and load controllers, (b) microgrid system central

controller, and (c) distribution management system. The function of microgrid control is of three sections: (a)

the upstream network ...

To monitor and track crucial data about the target environment, the IoT is utilized in a variety of applications,

including smart grids, micro grids, intelligent buildings, and ...

Recent advancements in sensor technologies have significantly improved the monitoring and control of

various energy parameters, enabling more precise and adaptive management strategies for smart microgrids.
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This work presents a novel model of an energy management system (EMS) for grid-connected polygeneration

microgrids that allows ...

This paper presents a sensor fault tolerant control approach for grid connected microgrids. The proposed

approach diagnoses (detects and estimates) faults in the sensed microgrid output currents using sliding mode

observer theory. Once a sensor fault is diagnosed, a mitigation action follows, which controls the output

currents, using the estimated fault signals. The mitigation ...

Micro-grid systems have been recently emerged for efficient integration and management of renewable energy

sources, buildings'' equipment (e.g. ventilation; lighting; heating, ventilation, and ...

Micro-grid systems have been recently emerged for efficient integration and management of renewable energy

sources, buildings'' equipment ... which allows collecting the data from different sensors. Furthermore, the

system contains a micro-computer (Raspberry Pi) for collecting data from different sensors. In fact, sensors

transmit analog ...

The global electricity systems are currently witnessing a paradigm shift from the traditional centralized to

distributed generation technologies [1,2].This development, coupled with the necessity to address the ...

The application of advancements in cloud communications and embedded sensors can be used to augment the

control of a residential microgrid through the real time data collection and control of both loads and generation

resources. Advancements in sensor and metering technologies enable us to affordably collect more data than

ever before and this data ...
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