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Abstract— Distributed generation assets (DERs, for 

example, sun oriented, wind, joined warmth and power, 

vitality stockpiling, and so forth are tie up with the 

microgrid or dispersion grid (DG) which can be utilized for 

improving the power quality. Distributed generation and 

microgrid are the most difficulties to the power system 

arrange. This incorporates the solidness, unwavering quality, 

expanding power request and power quality issues in power 

system. With the developing power request and expanding 

utilization of sustainable power sources, the conventional 

power grid organize additionally is advancing into an 

intuitive and keen grid system and prompting the rise of the 

idea of Smart Grid. The proposed model consolidates 

Matlab Simulation model of DG, PV cell and utility grid 

The power system appeared in Simulink model can be 

utilized with and without distributed assets Simulation 

results show that the proposed strategy gives preferable 

outcomes over the other existing methods. 
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Battery Bank, Solar Panel 

I. INTRODUCTION 

The expression "Smart Grid" was instituted by Amin and 

Wallenberg in 2005 [1]. With the Energy Independence and 

Security Act (EISA) began an official utilization of the term 

smart grid to characterize future power grid in 2007 [2]. 

'Smart Grid' is incorporated interchanges and data 

innovation frameworks into electrical vitality and cutting 

edge electrical power framework is characterized by IEEE. 

As indicated by ABB's 'Smart Grid' is improved grid 

framework that oversees power request quick, dependable, 

financial continuously[3]. 

A smart grid (SG), in like manner called smart 

electrical or control grid, canny grid, future grid, bury grid, 

or intra grid, is an improved interpretation of the twentieth 

century control arrange. Passing on power from a few 

central generators to endless customers or customers is one 

of the guideline and general usage of the regular force grids. 

On the other hand, the SG uses two-course floods of 

intensity and information to make a robotized control and 

circled impelled essentialness transport mastermind. A 

compact assessment between the current grid and the SG is 

shown. Using as of late introduced information headways, 

the SG is prepared for passing on power in continuously 

beneficial habits and responding to wide running conditions 

and occasions[4]. The SG could respond to events that 

happen wherever in the force grid, for instance, control age, 

transmission, apportionment, and use, and accord the 

relating predefined strategies. For example, when a medium 

voltage transformer dissatisfaction event happens in the 

allotment grid, the SG may normally change the force 

stream and recover the force transport organization. The 

EISA and the National Energy Technology Laboratory 

(NETL) portray the smart grid by the going with 

characteristics. Smart Grid ensures dynamic improvement of 

grid exercises, joining of supportable force sources and 

solicitation side weight the officials through cutting edge 

information trades sort out structure and smart meters [5]. 

As will be fathomed from all of these delineations, 'Smart 

Grid' has a huge amount of central focuses as passed on age 

mixes basic, the grid boundaries are assembled and recorded 

persistently, buyers think about imperativeness profile, 

control quality is need, normally finds bumbles and self-

patching structures. 

In various electrical organizations may never again 

be the source supplier for both industry reason and home 

application reason. There were value contrasts bound to 

impact buyer decisions [6]. The bigger power plants have 

produced a large portion of power because of monetary and 

scale merits. They have produced and transmitted electric 

power over indulgent and at various voltage levels. To 

control, item and keep up of appropriation system these 

various leveled tasks have done [7]. Customarily it is 

presumption that electrical vitality essentially consistently 

flows from substations to the end of the feeders. However 

distributed generator is introduced under deregulated 

environment which results in reversal of power flow and 

troublesome voltage profiles in the distribution system. 

Therefore, it is essential to modify the planning and 

operation techniques in the distribution system. Another 

term Grid computing is an important factor[8]. It differs 

from traditional method in order to achieve goal on large 

scale resource. Hence the advancement of grid computing 

deals with programmers to exploit this technology [9].  

 
Fig. 1: Block diagram showing working of Smart Grid 

II. RELATED WORK 

A. Some of the Recent Workings Related to the Research 

Paper is Described Below, 

Smart grid can be described as the breaker between the 

correspondence and information advancement and the 

standard power grid. It utilizes the systems organization 

techniques to exchange information about the grid 
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conditions and customers' solicitations. The central goal of 

this consolidation is to improve the power age process and 

diminish the power misfortunes[10]. Furthermore, smart 

grid mixes the manageable power resources with the 

standard power generators to cover the extended power 

demand. Another bit of leeway for smart grid is helping 

CO2 releases abatement and condition security. Likewise, 

logically passed on genera-pinnacles (DGs) are implanted in 

smart grid to satisfy the powerful demands; they generally 

are feasible resources based generators, for instance, wind 

turbines, and sun arranged sheets. In addition, novel 

strategies, for instance, littler scope grids and V2G 

affiliation, are utilized in smart grid[11]. 

It might be expected that the territory where a huge 

segment of the movements of the smart grid happen stood 

out from the standard power grid is on the past buyer's side, 

since they have become prosumers who can develop a 

bidirectional model of imperativeness age and 

utilization[12]. Thusly, this examination of related works is 

based on strategies for the smart grid, where prosumers are 

taking part as a huge on-screen character of them[13]. In 

order to make a logically exact examination of the front line 

with respect to game plans for prosumers, there are a couple 

non-utilitarian necessities that must be thought of. In this 

way, three of them have been picked as fundamental for 

keeping an eye on the current proposition[14]. 

Chen et al [15], and Hassan and Radman 

immediately surveyed the essential thoughts of smart grid 

and a couple of headways that could be utilized in smart 

grid. The makers of has explored the current smart grid 

institutionalizations and gave strong proposals for future SG 

benchmarks. Vasconcelos plot the potential focal points of 

smart meters, and orchestrated a short graph of the authentic 

structure overseeing metering activities and procedures in 

Europe. Dull hued and Suryanarayanan chose an industry 

perspective for the smart apportionment structure and saw 

those progressions which could be applied later on works 

and asks about in the smart dissemination system. 

Baumeister gave a diagram of the business identified with 

the digital security of the smart grid[16]. 

Chen [17] investigated the security and protection 

issues in smart grid and related issues to digital security in 

the Internet. Gungor and Lambert [18] investigated 

correspondence systems for electrical framework 

computerization and attempted to give a superior under-

remaining of the half and half system design that can give 

heterogeneous electrical framework robotization necessities. 

Akyol et al. dissecting how, where, and what sorts of remote 

interchanges are fitting for arrangement in the electrical 

power framework. Wang et al. [19] displayed a review on 

the communication structures in the power frameworks, 

including the correspondence arrange organizations, 

advancements, capacities, necessities, and research 

difficulties. 

III. MODELLING OF PHOTOVOLTAIC CELL 

A solar cell is the structure square of a solar board. A 

photovoltaic module is framed by interfacing numerous 

solar cells in arrangement and parallel. Considering just a 

solitary solar cell; it tends to be demonstrated by using a 

current source, a diode and two resistors. This model is 

known as a solitary diode model of solar cell. Two diode 

smodels are also accessible yet just single diode model is 

considered here [20]and [21]. 

 
Fig.2 Single diode model of a solar cell 

The characteristic equation for a photovoltaic cell 

is given by [22], 

IV. BATTERY MODELING 

Battery model usually partition in experimental model, 

electrochemical model, equivalent model. For dynamic 

recreation equivalent model is always lean toward over 

different models. In this paper nonexclusive model for 

dynamic reproduction is utilized which dependent on 

shepherd battery model. In this model opposition of battery 

are expect steady during both charged and released pattern 

of battery. This nonexclusive model comprise condition of 

charge as the main state variable[24]. 

 
Fig. 3 Generic model of battery 

The expression of the controlled voltage source is 

 
E o = is battery constant voltage, K is polarization voltage, Q 

is battery (Ah), A is exponent zonal amplitude; B is 

exponent zonal inverse time constant (A/h). 

V. SIMULATION AND RESULTS 

A. Proposed Model in Simulink Model 

In this chapter hybrid PV and diesel is connected with utility 

grid and different loads in system load block. The load 

supply is maintained by both utility grid and the micro grid 

(PV and DG). Firstly, consumers took power from micro 

grid and if the power exceeded the capacity of micro grid 

then extra power is maintained by the utility grid. If load is 

less than capacity of micro grid the used power is supply 

towards utility grid side. The proposed model combines 

MAT-LAB SIMULATION model of DG, PV cell and utility 

grid are shown in figure 5.1. 
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The power system shown in Simulink model can be 

used with and without distributed resources. The system 

without these resources is simply an utility grid. But 

integration of these resources makes it a smart grid which 

can tackle different obstacles of electricity e.g low voltage 

profile, load frequency problem, load demand mismatch. 

 
Fig. 4: Simulink model of smart grid 

 
Fig. 5: Solar power generating section 

In this model PV array deliver a maximum of 100 

KW at 1000 W/m 2 sun irradiance at 25 degree Celsius. PV 

array is connected with load and utility grid by using voltage 

source converter and the line filter (line filter use to filter the 

harmonics produced by voltage source inverter). This photo 

voltaic array contain sixty six string of five series connected 

module connected in parallel. The maximum voltage of 260 

Volt is delivering at maximum power to the voltage source 

converter. The open circuit voltage  Voc is 64.2 Volt, short 

circuit current is 5.96 A and value of voltage and current at 

maximum power are 54.7 Volt and 5.58 A. MPP tracking 

scheme is used here to deliver maximum power towards 

load and grid. The dc to ac converters more commonly 

known as inverter, depend on the type of the power source 

and the related topology of the power circuit are  divided in  

two types one is VSI and CSI. Single phase VSI covered 

low-range electrical energy application and the three phase 

VSI covered medium to high electrical energy application. 

The main reason of using this topology is providing three 

phase voltage, amplitude, phase, and the frequency of the 

voltage can be controlled. 

To make the system fully oriented with 24 hour 

supply a diesel generation plant is also implemented in the 

system as a backup supply source. Solar plant can supply the 

electricity to the overall system only in daytime. For 

obtaining the supply in night timing it is necessary to have a 

storage unit by virtue of which system can get supply from 

that storage device by means of converters.  
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Fig. 6: Diesel power generation section 

The study of solar PV-diesel hybrid mini grid based on the 

time of system loading fluctuation is developed in 

MATLAB simulation tool has been analyzed. After the 

optimization analysis for the minimum level cost of 

electricity, the most optimum configuration from each case 

study is taken for comparison. The component sizes and key 

parameters of the best system from each system are given. 

B. Simulink Results 

 
Fig. 8: Showing the wave form of Power getting from solar, storage unit and diesel unit 

When moving to the side of diesel generation speed of 

governor and terminal voltage of generator varies according 

to their phenomenon value as represented in figure 4. The 

value of different parameter of diesel is represented in per 

unit. Their effective value represents the system behaviour. 

 
Fig. 9: Showing the pu unit value of different parameter getting from diesel generation unit 

 
Fig. 10: Simulation result of DG unit 
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The diesel generation is illustrated above with 

different parametric value. Similarly, solar generation power 

and voltage are displaying below. First one shows the power 

generated from solar unit and second waveform having 

voltage waveform. 

 
Fig. 11: Displaying power and voltage waveform of solar generation unit 

Energy storage devices can buffer the variable PV system 

output to provide smoother diesel loading. These storage 

devices help to align energy production and consumption, 

when short-term energy imbalance occurs, and when 

integrated with variable energy sources, the combined 

system becomes dispatchable for short periods. Solar power 

production depends on temperature and irradiance of sun 

rays 

When irradiance is 1000 and temp is 25oc  

 
Fig. 12: Output of the solar generating station 

When irradiance is 900 and temp is 23oc 

 
Fig. 13: Output of the solar generating station 

When irradiance is 500. And temp is 15 oc 
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Fig. 14: Output of the solar generating station 

At last the comparison of voltage coming from 

solar generating station under different scenario is shown in 

fig 5.11 below. 

 
Fig. 15: Comparison of the solar generating station output under different scenario 

The results shown above illustrate that power coming from 

solar depends on the illumination and temperature of the 

environment. 

1) Performance of Smart Grid Integrated with Solar and 

Dg Gen-Set 

Output response of solar unit and DG unit decided the 

dependency of off grid supply to house or industries. As we 

observed the peak of solar power and DG power, so a off 

grid channel is maintained if the average demand is less than 

the peak magnitude of power generated. 

 

 
Fig. 16: Three phase voltage on load end 
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The voltage receiving at consumer’s end is shown 

in fig 5.12and observed that at initial the voltage is 

increasing as per diesel generator nature and finally the level 

of voltage seems to be constant. Similarly, the current 

profile waveform follows the voltage waveform. 

 
Fig. 17: Current waveform on load end 

If the generator set is disconnected from the grid 

and solar generating station along with utility grid feeds the 

consumers demand and the profile of voltage and current 

shown in fig 18 and 19. 

 
Fig. 18: Three phase voltage at load end 

 
Fig. 19: Three phase current at load end 
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If only solar remains in the grid the waveforms of 

the supply is triangular as shown in fig 20. 

 

 

 

Fig. 20: Waveform of voltage and current at loading end 

When only solar and dg set feed the grid it 

becomes off channel grid means independent grid which can 

be implemented for remote areas, islands and villages much 

far from grid. The profile of the voltage is better in case of 

distributed sources are used in combination with grid.  

 

 

Fig. 21: Waveform of voltage and current at loading end 

VI. CONCLUSION 

The study has attempted to explore the possibilities of 

integrating solar PV and diesel into systems networks to 

reduce the fossil fuel consumption and to promote 

environment-friendly solar PV resources for electricity 

generation. It has been demonstrated that integrating a good 

amount of centralized PV generation capacity into diesel 

network is techno-economically feasible. The design of an 

energy storage system needs to be aligned with the solar unit 

and the excess amount of electricity which can be stored. 

Distributed PV systems could be an excellent choice, as 

soon as consumers can bear the higher PV-battery upfront 

cost. By integrating the diesel an independency occurs in the 

system behaviour. The integration of diesel and PV unit 

with utility grid not only provide large amount of energy but 

also provide a back source in form of diesel and battery 

bank which supply energy instantly in case of unbalancing 

between supply and demand. 
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