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Abstract— This paper exhibit the functionality of a Peak 

Power Management (PPM) and Storage using Power 

Electronics. The PPM includes batteries and a digitally 

controlled single phase voltage source inverter (VSI) which 

can be inhibited as a current source or a voltage source 

depending on the prominence of the AC grid and the user’s 

predilection. The PPM guarantees that the critical loads are 

powered when the AC grid fails; in which case the VSI is 

controlled as a voltage source. It also accomplishes peak 

power control by supplying battery power to the local loads 

while they are powered by the AC grid if the loads get large. 

The electricity cost savings proficient by peak shaving are 

estimated. The PPM functionality is established by 

experimental dimensions on a laboratory prototype. The 

control architecture and logic embedded in the PPM are 

discussed in detail. 
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I. INTRODUCTION 

Energy efficiency and Energy savings have become peak 

priorities all around the world, encouraged by the Kyoto 

protocol and other serious needs to decrease fossil fuel 

burning up. 

Moreover, energy refuge is a essential for many 

installations such as military bases and health care services 

where plummeting energy utilization must be accomplished 

while upholding critical electrical loads serviced at all times. 

In this paper a power electronics based energy management 

systems (EMS) is offered to achieve peak power control in a 

single phase power system while guaranteeing uninterrupted 

facility to critical loads at the same time. Peak power control, 

also known as peak shaving, is a technique used to decrease 

the electricity charges for users with time of use (TOU) 

contracts and those who pay for the demand charges [1]. The 

power system does not need to be a microgrid, meaning that 

distributed generation (DG) does not need to be part of the 

power system.  

However, if DG units, such as photovoltaic panels 

or diesel generators, are part of the system the EMS can 

handle these possessions. The EMS anticipated in this paper 

includes energy storage in the form of batteries in order to 

achieve three main goals: a) make electric power accessible 

to critical loads at all times with or without main grid service 

available b) ease peak power consumption to minor 

electricity costs and c) store energy created by DG units or 

during the time in which electricity from the grid is least 

costly. lately researchers have used power converters to 

realize power management or energy management systems 

(EMS) for AC and DC microgrids.  

Grades in literature comprise power quality 

solutions [7], strength issues [8], high frequency microgrids 

[9], DC microgrids [10][11], renewable generation interface 

[12][13][14], optimized third level microgrid control (as 

described in [3]) with load and generation forecast [15][16]. 

The majority publications have decided on the energy 

management of microgrids plus several distributed resources 

(DR)[2][17][18][19][20], while in this paper we focus on 

overseeing a power system that includes battery storage.    In 

addition many referenced publications covenant with three 

phase systems, while this paper focuses on a single phase 

inverter based EMS. Carnieletto et al. in 2011 [21] and, more 

recently, Wai et al. [22] and de la Fuente et al. [23] have 

presented single phase inverters for grid interface in both grid 

connected and stand-alone mode of operation.  

This paper, while following along the same line of 

research, introduces the eventual of incessant service to 

critical loads with peak power shaving. It also includes a 

simple economic analysis to express the advantages of the 

peak power shaving method. While applications that 

highlight energy security have been considered by Arnedo et 

al. in [24] and [25], the grouping of energy security and 

energy cost diminution collective is new to these authors’ 

acquaintance. Additionally this paper presents simpler 

control systems and dissimilar topologies than those reported 

in [21] through [26]. Another inventive trait of the EMS 

obtainable in this paper is the use of a single off the shelf three 

leg integrated power unit to achieve all the necessary tasks 

together with battery charging, peak shaving and fault 

forbearance. 

The EMS control algorithm was urbanized with the following 

goals, listed here in order of priority: 

1) Power must be available to the critical loads at all times. 

As an example, if the main power supply (commercial 

electricity grid) is down, then battery power will be used 

to sustain critical load function. 

2) Lessen the peak power insist of the microgrid on the 

main power source by using battery power and by non-

critical load shedding. 

3) Exploit the state of charge of the battery. 

4) Create power available to non-critical loads. 

A physics based model of the EMS was urbanized 

and implemented using Simulink software [4]. The model 

was validated using a power electronics based power 

conversion system premeditated to carry laboratory 

development and rapid experimental justification for research 

and thesis projects. 

II. LITERATURE SURVEY 

The [3] J. Rocabert, A. Luna, F. Blaabjerg, P. Rodriguez, 

proposed “Control of power converters in AC microgrids”. 

The enabling of ac microgrids in distribution networks allows 

delivering distributed power and providing grid support 

services during regular operation of the grid, as well as 

powering isolated islands in case of faults and contingencies, 

thus increasing the performance and reliability of the 

electrical system. The high penetration of distributed 

generators, linked to the grid through highly controllable 
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power processors based on power electronics, together with 

the amalgamation of electrical energy storage systems, 

communication technologies, and controllable loads, opens 

new horizons to the effective expansion of microgrid 

applications integrated into electrical power systems. This 

paper carries out a summary about microgrid structures and 

control techniques at different hierarchical levels. At the 

power converter level, a detailed analysis of the main 

operation modes and control structures for power converters 

belonging to microgrids is carried out, focusing mainly on 

grid-forming, grid-feeding, and grid supporting 

configurations. This analysis is extended as well toward the 

hierarchical control scheme of microgrids, which, based on 

the primary, secondary, and tertiary control layer division, is 

dedicated to minimize the operation cost, coordinating 

support services, meanwhile maximizing the reliability and 

the controllability of microgrids. After all, the main grid 

services that microgrids can offer to the main network, as well 

as the future trends in the progress of their operation and 

control for the next future, are presented and discussed. 

The [4] S. B. Kjaer, J.K. Pedersen, F. Blaabjerg, 

proposed “A review of single-phase gridconnected inverters 

for photovoltaic modules”. This reconsider focuses on 

inverter technologies for connecting photovoltaic (PV) 

modules to a single-phase grid. The inverters are categorized 

into four classifications: 1) the number of power processing 

stages in cascade; 2) the type of power decoupling between 

the PV module(s) and the single-phase grid; 3) whether they 

utilizes a transformer (either line or high frequency) or not; 

and 4) the type of grid-connected power stage. A variety of 

inverter topologies are offered, compared, and evaluated 

against demands, lifetime, component ratings, and cost. 

Finally, some of the topologies are pointed out as the best 

candidates for either single PV module or multiple PV 

module applications. 

The [5] M. Yilmaz and P.T. Krein, proposed 

“Review of battery charger topologies, charging power 

levels, and infrastructure for plug-in electric and hybrid 

vehicles”. This paper reviews the current status and 

functioning of battery chargers, charging power levels, and 

infrastructure for plug-in electric vehicles and hybrids. 

Charger systems are characterized into off-board and on-

board types with unidirectional or bidirectional power flow. 

Unidirectional charging limits hardware needs and simplifies 

interconnection issues. Bidirectional charging supports 

battery energy injection back to the grid. Typical on-board 

chargers restrict power because of weight, space, and cost 

constraints. They can be incorporated with the electric drive 

to avoid these problems. The availability of charging 

infrastructure reduces on-board energy storage requirements 

and costs. On-board charger systems can be conductive or 

inductive. An off-board charger can be designed for high 

charging rates and is less constrained by size and weight. 

Level 1 (convenience), Level 2 (primary), and Level 3 (fast) 

power levels are discussed. Future aspects such as roadbed 

charging are presented. Various power level chargers and 

infrastructure configurations are presented, compared, and 

evaluated based on amount of power, charging time and 

location, cost, equipment, and other factors. 

The [6] S. Vazquez, S. M. Lukic, E. Galvan, L. G. 

Franquelo, J. M. Carrasco, proposed “Energy Storage 

Systems for Transport and Grid Applications”. Energy 

storage systems (ESSs) are enabling technologies for well-

established and new applications such as power peak shaving, 

electric vehicles, integration of renewable energies, etc. This 

paper presents a review of ESSs for transport and grid 

applications, covering several aspects as the storage 

technology, the main applications, and the power converters 

used to operate some of the energy storage 

technologies. Special attention is given to the different 

applications, providing a deep report of the system and 

addressing the most suitable storage technology. The main 

objective of this paper is to introduce the subject and to give 

an updated reference to nonspecialist, academic, and 

engineers in the field of power electronics. 

The [7] F. Wang, J. L. Duarte, M.A.M. Hendrix, 

proposed “Grid-Interfacing converter systems with enhanced 

voltage quality for microgrid application—Concept and 

Implementation”. Grid-interfacing converter systems with 

enhanced voltage quality are proposed for microgrid 

applications in this paper. By adapting the conventional 

series-parallel structure, a group of grid-interfacing system 

topologies are proposed for the purpose of interfacing local 

generation/microgrid to the grid, or interconnecting 

microgrids. The functionality of the planned systems is also 

reconfigured in order to ease the control design and to 

improve on the whole system performance, differing from 

existing series-parallel structure-based systems. 

Experiments with a actual laboratory system are 

given to detail the proposed concepts and to reveal the 

practical implementations. Two three-phase fourleg 

inverters, collectively with dc microsources and nonlinear 

loads, are employed to construct a general series-parallel 

grid-interfacing system. Through the introduction of 

multilevel control objectives, it is illustrated that the proposed 

system could ride through voltage disturbances and continue 

the power transfer between the local generation and the grid, 

while a high-quality voltage is maintained for the local loads. 

The system also shows the prospect to achieve supplementary 

functions such as voltage unbalance correction and harmonic 

current compensation. The main design aspects of the 

controllers are specified, and the entire system is successfully 

validated on a laboratory setup. 

The [8] E. Barklund, N. Pogaku, M. Prodanovic, C. 

Hernandez-Aramburo, T. C. Green, proposed “Energy 

Management in Autonomous Microgrid Using Stability 

Constrained Droop Control of Inverters”. This paper presents 

an energy management system (EMS) for a stand-alone 

droop-controlled microgrid, which adjusts generators output 

power to minimize fuel consumption and also ensures stable 

process. It has before been shown that frequency-droop gains 

have a major effect on firmness in such microgrids. 

Relationship between these parameters and steadiness 

margins are therefore recognized, using qualitative study and 

small-signal techniques. This allows them to be selected to 

guarantee stability. Optimized generator outputs are then 

implemented in real-time by the EMS, through adjustments 

to droop characteristics within this limitation. Experimental 

results from a laboratory-sized microgrid confirm the EMS 

function. 

III. CONCLUSION 

In this paper the functionality of a power electronics based 

PPM is recognized with a laboratory prototype. The control 
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system premeditated to attain the experimental 

implementation of archetypal scenarios is accessible in detail. 

Experimental data is shown to show how the EMS supports 

critical loads when the AC grid becomes unavailable and how 

the connection to the AC grid is restored by the EMS when 

the AC grid becomes accessible again, Additionally, the EMS 

can achieve other beneficial responsibilities such as peak 

shaving. Experimental dimensions with linear and non-linear 

loads reveal how the EMS, controlled in current mode, 

provides some of the power to the loads to attain peak 

shaving, thus plummeting the cost of electricity. A simple 

economic examination is provided in support of this 

statement. 
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