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Abstract 

The micro grid could consist of a several configurations of renewable and non-renewable energy sources like 

solar photo-voltaic cell (PV) array that varies with the utility because of the fluctuations in primary power gener-

ation unit. Such integration of renewable energy reserves within the micro grid may well be accustomed in order 

to supplement the gap caused by variability in the power generation. The control and power management methods 

for the distributed power generation (DPG) inverters employs a brand-new model based on predictive manage-

ment rule to avail power distribution services in much faster computational time, that too for large scale power 

systems by optimizing the steady-state and also the transient control challenge on an individual basis. Also, using 

renewable power sources requires more muddled control procedures to accomplish satisfactory stabile levels of 

power transmission and keep up with grid power deviation. Additionally, these methodologies in a perfect world 

require no pre-information of the grid structure, and as meagre correspondence with neighboring power sources 

as would be prudent. As a next stride, we concentrate on how the power can be dispatched from different power 

hotspots for enhanced grid productivity. 
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1. Introduction 

In micro-grid system, due to various micro-power types, it is difficult to control them in coordinating to establish 

a stable voltage and frequency. Now the control strategy commonly used is divided into master-slave station 

control, the droop control and control based on multi-agent technology, etc. The typical droop control based on 

P-f and Q-V characteristics improved avoids the switch of control strategies and achieves the smooth transition 

when operating modes change. Adopts an integrated control strategy that integrates master-slave control with 

peer-to-peer control to control the operation mode transition between grid-connected operation mode and island-

ing operation mode of micro-grid. Considers decentralization of the distributed generation units and loads in the 
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micro-grid and concentrating on generation types and models of the storage devices, using different control strat-

egies in controller design for the distributed generation units. When the regular grid breaks down or the power 

quality cannot meet the requirements, micro-grids will disconnect with regular grids and forms into islanding 

operation  

Among all of the severe problems confronting mankind in the 21st century, including the aggravation of human 

society’s dependence on energy, the exhaustion of fossil resources, climate change and environmental problems, 

the energy crisis, which had arisen in the 1970s, deserves priority concern. Seeking for new energy sources that 

are sustainable and clean and that can enhance the efficiency of energy utilization is an urgent mission [1,2]. 

A micro power grid, directly connecting distributed generation units, electric power network and end users in 

local area, can effectively optimize and improve the efficiency of energy utilization and provide flexibility, con-

trollability and economic efficiency of power system operation. It is thus in rapid development and has become 

an effective way of distributed energy integration. There is vast solar and wind resource in the northern region of 

China, where thermal load demand is also great. The micro grid consisting of combined heat and power (CHP) 

generation and renewable energy, including wind and photovoltaic (PV) power, has a bright development prospect 

for its advantages in economic efficiency, applicability and reliability. By 2035, renewable energy will account 

for nearly half of global generation capacity growth, among which intermittent power supply based more on wind 

and PV is proportionally 45%. China will be the largest country in increments of the absolute amount of renewable 

energy generation, exceeding the total amount of the European Union, America and Japan, according to the In-

ternational Energy Agency (IEA) World Energy Outlook 2013. With the rapid development of energy storage 

devices and electric vehicles (EVs), which can manage bidirectional energy flow between the power system and 

the vehicle, new requirements emerge for optimal scheduling of micro grid considering the demand side manage-

ment (DSM) and EV connection.  

2. Methodology 

To start with the microgrid model, first we create a system model. Let us suppose that a given radial microgrid 

comprises of b+1 number of buses. Thus, it can be modelled with the help of a graph tree, which is given as: G: 

= (N, E); where N represents the sets of buses i.e, N=1, Nn and E is the edge set with the cardinality is given as 

|𝑁| = 𝐸. Here, for the substation bus as the tree is rooted for index value n the complex injected power flow is 

derivable from source S to destination D with j amount of deviation in the form Sn+jDn. Then the whole branch 

flow model can be written as: 

𝑠𝑛 = ∑ 𝑆𝑖 − (𝑆𝑛 − 𝐼𝑛𝑣𝑛)

𝑖∈𝐶𝑛

 

𝑑𝑛 = ∑ 𝐷𝑖 − (𝐷𝑛 − 𝐼′𝑛𝑣𝑛)

𝑖∈𝐶𝑛

 

𝑣𝑛 = 𝑣𝑑𝑛 + (𝐼𝑛
2 + 𝐼′

𝑛
2

)𝑣𝑛 − 2(𝐼𝑛𝑆𝑛 + 𝐼′
𝑛𝐷𝑛) 
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𝑉𝑛 =
(𝑆𝑛

2 + 𝐷𝑛
2)

𝑣𝑑𝑛
 

Where, 𝐶𝑛 is the child node of the tree, 𝐼𝑛 is the impedance of the line for source and 𝐼′𝑛 for destination with 𝑣𝑛 

and 𝑣𝑛 is the overall squared voltage magnitude at bus n till destination child node of the tree  

3. Results and Discussion 

A few of the previously mentioned techniques were also included heating, ventilation, and air conditioning 

(HVEC) system in microgrid model; this was worked to enhance framework effectiveness of energy usage and 

reduce ecological issues created by fossil powers in view of multi objective advancement. Besides, sending of 

such model frameworks and experimental trails were considered to build framework proficiency of energy use. 

Along these lines, framework energy cost is decreased with energy framework change and reconfiguration and 

encompassing natural issues. 

 

Figure 1. Microgrid model used for simulation studies for a period of 2009-2017 using RAPSIM. 

The performance and flexibility of the control algorithm are assessed through simulation cases ranging from 

2009-2017. We created an imagined microgrid as shown in the figure five below. For the all-yearly calculation, 

the true minimum cost and optimal power outputs were computed by offline computation using RAPSIM to utilize 

the data as a reference. Amid analyses utilizing genuine renewable energy powered injection points and load 

utilization data, the novel plan followed effectively the fundamental framework varieties and moved toward the 

perfect responsive control method. The sample scenario for 5 years of simulation data where the presented control 

algorithm is used to determine the cost of operation with respect to the 5-year time. Regardless of where renewable 

energy generation is located on the grid, it impacts how the grid operator dispatches resources in the same way. 
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Figure 2. Reduction in the power cost of the modeled electrical prices for one month period using the presented 

algorithm involved in controlling power induction.  

 

Figure 3. Based on energy utilization the analytic hierarchy process-based decision tree so generated using fuzz-

ified analytic hierarchy process in controlling power induction.  

Since, the objective here was to limit the receptive power pay cost, the novel approach could be stretched out 

to other relevant microgrid administration errands (e.g., voltage deviation, preservation voltage control). 

4. Conclusion 

The discussed controller methods for the power generator and inverters depends on a recently developed model 

prescient control calculation which disintegrates the control issue into relentless state and transient sub issues so as 

to decrease the general calculation time. In this review, a control framework that organizes the operation of numerous 

distributed energy inverters in a microgrid for grid-associated and islanded operations is presented. 

The algorithmic control scheme is exhibited in this study which proposes a decentralized way, requiring only a 

little measure of information to be bestowed for micro-grid energy management system, whereupon control deliv-

ered at each center, and a token to ensure only a solitary power center point is as a result at any given moment. As 

far as possible a customer portrayed cost that can integrate weighted influence time cost and dissemination mishap. 
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The control law from the essential conditions for the base cost, and each center point endeavors to abatement its 

deviation from the typical negligible cost as it experiences.  

A suitable strategy for controlling power generating units in a circulation framework to guarantee the best possi-

ble streams of high loads and receptive energy consumption while keeping up the complexity of the framework is 

required. Outlining a control conspire for load-partaking in a dissemination framework is a major test since its trans-

mission lines are resistive, line impedances are unequal, the greater part of its DGs are inverter-interfaced with some 

neighborhood burdens, and it depends on latency less RESs which effects affect stack sharing.  

Existing examination demonstrates that the information sharing of the circulation framework can be upgraded by 

altering the traditional droop control technique, utilizing correspondence connection, or utilizing modified droop 

control strategy with correspondence interface. In all methodologies, stack sharing and execution is improved. 

Among them, displayed technique accomplish better execution for load sharing and additionally prudent voltage 

control. These technique disposes of the issue of high cost of the correspondence interface and the multifaceted 

nature of usage. The vast majority of the present research concentrates on altering the droop control technique for 

load sharing. Existing adjusted hang control techniques give a huge better execution on load-sharing, however re-

sponsive power-sharing precision, of the modified droop control strategies, needs a noteworthy change for com-

monsense applications. At long last, displayed strategy enhances receptive power sharing precision, however future 

system is required to guarantee the quick transient reaction.  

In general, it can be inferred that the real confinement of existing exploration is that its outcomes as far as recep-

tive power-sharing and precision in the transient condition are not up to the mark, but rather our technique has 

enhanced by including some additional components utilizing the injective power compensation strategy. 

References 

[1] D. El Bourakadi, A. Yahyaouy, and J. Boumhidi, “Multi-Agent System Based on the Extreme Learning 

Machine and Fuzzy Control for Intelligent Energy Management in Microgrid,” J. Intell. Syst., vol. 29, no. 

1, pp. 877–893, 2020. 

[2] V. V. S. N. Murty and A. Kumar, “Multi-objective energy management in microgrids with hybrid energy 

sources and battery energy storage systems,” Prot. Control Mod. Power Syst., vol. 5, no. 1, pp. 1–20, 2020. 

[3] Y. E. G. Vera, R. Dufo-López, and J. L. Bernal-Agustín, “Energy management in microgrids with renew-

able energy sources: A literature review,” Appl. Sci., vol. 9, no. 18, 2019. 

[4] A. Khatibzadeh, M. Besmi, A. Mahabadi and M. Haghifam, Multi-agent-based controller for voltage en-

hancement in AC/DC hybrid microgrid using energy storages, Energies, vol 10, no. 169, 2017. 

[5] Motevasel, M.; Seifi, A.R.; Niknam, T. Multi-objective energy management of CHP (combined heat and 

power)-based micro-grid. Energy 2013, 51, 123–136. 

[6] Moghaddam, A.A.; Seifi, A.; Niknam, T.; Pahlavani, M.R.A. Multi-Objective Operation Management of 

A Renewable Mg (Micro-Grid) with Back-up Micro-Turbine/Fuel Cell/Battery Hybrid Power Source. En-

ergy 2011, 36, 6490–6507. 



K. Kumari and M. K. Chandrakar IJSRMES2021013 2(2) 16-22 (2021) 

 

IJSRMES: International Journal for Scientific Research in Modern Engineering and Science 21 

 

[7] Marnay, C.; Venkataramanan, G.; Stadler, M.; Siddiqui, A.; Firestone, R.; Chandran, B. Optimal Technol-

ogy Selection and Operation of Microgrids in Commercial Buildings. In Proceedings of IEEE Power En-

gineering Society General Meeting, Tampa, FL, USA, 24–28 June 2007; pp. 1–7. 

[8] Ye, Q.; Ma, T.; Gu, Y.; Wang, T.; Wang, D.; Bai, Y. Research on Dispatch Scheduling Model of Micro-

grid with Distributed Energy. In proceedings of the International Conference on Electricity Distribution, 

Shanghai, China, 10–14 September 2012; pp. 1–5. 

[9] Zhou, Y.Z.; Wu, H.; Li, Y.N.; Xin, H.; Song, Y. Dynamic Dispatch of Multi-microgrid for Neighboring 

Islands Based on MCS-PSO Algorithm. Autom. Electr. Power Syst. 2014, 9, 204–210. 

[10] Niraj Kumar Choudhary*, Soumya Ranjan Mohanty and Ravindra Kumar Singh, “Active and Reactive 

Power Management in Microgrid: Analysis in Grid Connected and Islanded Mode of Operation”, Indian 

Journal of Science and Technology, Vol 9(21), June 2016, 1-8. 

[11] Ganesh C, Lenin Babu CH, Pavan Kumar K. Adaptive control and power management in a microgrid by 

using distribution grids. Indian Journal of Science and Technology. 2015 Nov; 8(30). 

[12] F. Katiraei, R. Iravani, N. Hatziargyriou and A. Dimeas, "Microgrids Management", IEEE Power & Energy 

Magazine, Vol. 6, No. 3, pp. 54-65, 2008. 

[13] N. Jenkins, J. Ekanayake and G. Strbac Distributed Generation, 2009: IET. 

[14] S. Chowdhury, S. P. Chowdhury and P. Crossley Microgrids and Active Distribution Networks, 2009: IET. 

[15] A. Yazdani and P. P. Dash "A control methodology and characterization of dynamics for a photovoltaic 

(PV) system interfaced with a distribution network", IEEE Trans. Power Del., vol. 24, no. 3, pp.1538 -1551 

2009. 

[16] R. Zamora and A. K. Srivastava "Controls for microgrids with storage: Review, challenges, and research 

needs", J. Renew. Sustain. Energy Rev., vol. 14, no. 7, pp.2009 - 2018 2010. 

[17] Wei Li, Ching-Nan Kao. An Accurate Power Control Strategy for Power-Electronics- Interfaced Distrib-

uted Generation Units Operation ina Low-Voltage Multibus Microgrid. IEEE Transactions on Power Elec-

tronics, vol 24. no 12, 2009. 

[18] S. Braithwait "Behavior management", IEEE Power and Energy Mag., vol. 8, no. 3, pp.36 - 45 2010. 

[19] R. Lasseter , J. Eto , B. Schenkman , J. Stevens , H. Vollkommer , D. Klapp , E. Linton , H. Hurtado and J. 

Roy "Certs microgrid laboratory test bed, and smart loads", IEEE Trans. Power Del., vol. 26, no. 1, pp.325 

-332, 2010. 

[20] A. Mohsenian-Rad , V. W. S. Wong , J. Jatskevich , R. Schober and A. Leon-Garcia "Autonomous demand-

side management based on game-theoretic energy consumption scheduling for the future smart grid", IEEE 

Trans. Smart Grid, vol. 1, no. 3, pp.320 -331 2010. 

[21] K. T. Tan , P. L. So , Y. C. Chu and K. H. Kwan "Modeling, control and simulation of a photovoltaic power 

system for grid-connected and stand-alone applications", Proc. Int. Power Energy Conf., vol. 56, pp.608 -

613 2010. 

[22] M. Charkhgard and M. Farrokhi "State-of-charge estimation for lithium-ion batteries using neural networks 

and EKF", IEEE Trans. Ind. Electron., vol. 57, no. 12, pp.4178 -4187 2010. 



K. Kumari and M. K. Chandrakar IJSRMES2021013 2(2) 16-22 (2021) 

 

IJSRMES: International Journal for Scientific Research in Modern Engineering and Science 22 

 

[23] M. Agrawal and A. Mittal, "Micro Grid Technological Activities across the Globe: A Review", Interna-

tional Journal of Research and Reviews in Applied Sciences, Vol.7, Issue 2, May 2011. 

[24] W. Shi and V. W. S. Wong "Real-time vehicle-to-grid control algorithmunder price uncertainty", Proc. 

2011 IEEE SmartGridComm, pp.261 -266. 

[25] N.W.A. Lidula and A.D. Rajapakse, "Microgrids research: A review of experimental microgrids and test 

systems," Renewable and Sustainable Energy Reviews 15 (2011) 186-202. 

 


