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Abstract 

 

In the modern scenario the Renewable energy resources are best sources in place of some fossil source. Our work is based on the 

PV grid system. PV connected grid system has wide applications in the industrial as well as in the residential power demand. The 

power generation by PV array transmitted to the grid with the help of various components like batteries and power electronic 

devices. So ESS and converter affects the power consumption along with the transmission line. Some power or energy wasted in 

the form of heat and losses. In this study we proposed a literature survey related to the improvement in the transmission power of 

grid. Various MPPT control scheme are studied in this paper. 
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I. INTRODUCTION 

The reliable and continuous power supply network required the integration of intermittent energy source in power grids. These 

energy sources increased the need for energy management in a multi-production source network. The microgrid concept reflects 

these problems by providing a variety of distributed energy sources and loads of the power network which perform island operation 

with the main grid. The structure or architecture of microgrids affects the environmental, economic and quality of electrical supply 

and reliability aspects. The coordination procedures of controllable neighborhood frameworks can have various drivers; for 

example, energy generation is related to reducing the carbon dioxide emission. It provides the low cost of energy and quality of 

electric supply is good. Simply the microgrids define a small scale of power network having voltage level 20KV on the distribution 

network and power rating limit up to 1MW. But in some island operation, these limits or ranges can be extended.  

The close grid operation mode provided by the microgrid which involves the control of several generations sources, both carbon 

emitting and renewable, joined with controllable and conventional loads. Some power electronics and storage devices like 

(capacitors, batteries, and flywheels) are also used to control power drop and energy at the time of transient and steady-state mode 

of islanded microgrid.  A variety of devices attached to the local network may combine the dc and ac working component. For the 

proper operation like generation, storage and nonconventional loads power electronics converter are used to link these elements of 

various frequencies. 

Present days, the microgrids use ICTs like smart meters and sensors, to obtain the balance condition of production and power 

flow and consumption with the local energy management system (EMS). In energy management system software and hardware 

present to control and monitor the unconventional loads and power generation units for the better quality of supply and safe 

operation of the grid [1].  

A new concept developed in Asia called smart homes is very popular in present days. In this concept, the household equipped 

with the outdoor energy generating units like small wind turbines, gas fuel turbines, and micro gas turbines. These types of smart 

homes also have the storage technology like batteries bank and plug-in charging for an electric vehicle for continuously and short 

time energy storage usage [2].   

To generate the several hundred KW units of electric supply on field installations of generating units like large size PV module 

arrays, wind farms, diesel engine, and gas turbine can be used. Some small hydropower plants are also used for the generation of 

higher power rating supply on the field installations.  

The basic need for the improvement in the PV system control is modifying in the control which is further able to control the 

active and reactive power level on the point of base coupling with the grid. In the case of conventional PV system which uses the 

power electronic converters, the reactive power control methods are easy to implement, they can control the reactive power of the 

network. The actual amount of reactive power exchange through the PV system to the grid can be easily controlled in that case [4].   

II. LITERATURE SURVEY 

 Cho et al (2011) 

Proposed an active synchronizing control scheme in which multiple DG controls were performed by network based control. This 

scheme provided the micro grid deterministic and reliable connection to the grid. All the observations were obtained by the 

Simulink dynamic model. The advantage of the scheme is that multiple generators were control and energy storage system 

synchronization provided the better efficiency of the micro grid [1]. 
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 J.I Lee et. al. (2012) 

Provided the home energy management scheme which saves the energy on to the domestic level. In this technique the BIPV and 

motorized blinder scheme was followed. Before this scheme the home energy management scheme was very complex, each and 

every appliance control depend on-off command. This demerits removed by the BIPV and motorizing control which provided the 

optimal energy savings to the complex home apartments [2].  

 H. Beltran et.al. (2012) 

Proposed the two power management scheme of the micro grid. In first scheme the PV system analyzed on the basis of constant 

power production after that the frequency fluctuations were removed from the power plant. The capacity of the PV plant increases 

in the first case. In the second stage the storage devices like batteries were configure to provide the backup to the PV grid. ESS 

provided the reliability to the PV solar power plant. The analysis performed on the basis on simulation model. The results tells that 

50% power produce by the PV system daily and 55% backup energy store by the ESS storage bank [3]. 

 H. Gaztanaga et.al. (2013) 

Enhanced the experimental setup of the PV power plant included with storage system and a center controller also connected to 

improve the efficiency of the grid. The main focus in this research on to the plant control methods and new interconnections 

techniques to achieve better results. There were two different modes considered to control the operation. In one mode the ESS 

connected across the power plant of the system while other case without the ESS source. Both the schemes and technologies first 

implement on the real time based platform called simulation. After the real time based simulation the experimental setup executed 

on the 1.2MW PV located at the tudela (spain) power plant. The grid integration improvement obtained by using this scheme [4].  

 Gevorgianand S et. al. (2013) 

Provided a review to increase the efficiency of the renewable sources power plants. The survey on the basis of two organizations 

like DOE and NREL partnered with the government project called Puerto Rico. The PREPA required the minimum technical 

configurations deals with the wind turbine and PV interconnected system. The FERC interconnections system does not required 

by the Puerto Rico generator. The PREPA generates it own specification for the interconnection of wind and PV grid plants. The 

NREL report was better than the DOE [5]. 

 Y. Riffonneau et. al (2011) 

Proposed the efficient power management scheme to the grid connected PV system with ESS. The peak shaving methods provided 

to the grid connected system which increases the production of the electricity. The peak shaving scheme minimizes the cost of the 

complete network and optimization process minimize losses of the PV system. The batteries parameters were optimized through 

the optimization process which deals with the life or age of the battery. The experiment was performed on the real time based setup 

called simulation. In simulation process day by day production and utilization of energy analyzed and efficiency of the PV system 

estimated. The power fluctuations of the grid were minimized and the energy generation increased. In real conditions, efficiency 

of the predictive schedule depends on accuracy of the forecasts, which leads to future works about optimal reactive power 

management [6]. 

 J. M.  Guerrero et. al. (2013) 

Proposed the FACTS technology called STATCOM to increase the performance of the micro grid in the PV solar plant. It can 

control the voltage harmonics and unbalance condition into the micro grids. It also helps to improve the efficiency of the storage 

system like ESS. The coordinate control of hybrid system ac or dc micro grid improved by using the STATCOM. The static 

synchronous compensator improve the voltage sags condition and faulty condition [7].  

 F. R. Yu et. al. (2011) 

Provided the research survey on the grid integration methods. In this paper mainly focus on the communication system 

implementation in the grid integration management. There is growing interest in renewable energy around the world. Since most 

renewable sources are intermittent in nature, it is a challenging task to integrate renewable energy resources into the power grid 

infrastructure. The communication system plays important role to improve the performance of the grid integration. Various 

communication system available for grid integration of RES (renewable energy resources). The communication system for the PV 

system grid integration also explains in this article. The main focus of the author finds the proper solutions of the communication 

system related problem in the grid integration system [8].  

 E.  Romero-Cadaval et.al. (2013) 

Used the Maximum Power Point Technology (MPPT) to improve the performance of the PV grid integration system. In this work 

the efficiency of the PV array was maximized with the help of the MPPT then overall network performance improved. The basic 

challenge of the PV array system is reliability, power quality, and protection and grid fluctuations.  These all requirements were 

completed in the modern day power plant architecture. Present day power plants use the power electronic devices which maximize 

the power production of the system and different structural parameters provided better direction towards the sun. the MPPT 
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implemented model design in the simulation which provided the better results like efficiency and production power was good. 

Several control methods also applied to the simulation model. The main topologies used in the PV power processing system and, 

finally, grid connection aspects are discussed, with emphasis on synchronization, protections, and integration [9]. 

 Y. Wang et al. (2012) 

The PV connected grid produced a large amount of power this output power causes the overvoltage condition. The overvoltage 

condition causes the reverse power flow from the grid connected system. To overcome this drawback, a new methodology was 

used which called Online Overvoltage Prevention (OOP). The OOP method increased the PV energy while limiting the overvoltage 

at the output terminal. This scheme based on the active power limit prediction by using the Thevenin equivalent circuit. By 

controlling the active power at the PV array output terminal, the voltage at the interconnection level varies in the specified range 

without start the overvoltage protection elements. This method was proposed on the IEEE 33 and IEEE34 bus system which 

simulates the results [10].   

 Jack sent et al. (2011) 

Provided the alternative approach to design the PV system for the smart grid. The working and control module also described in 

this research. In this, the distribution resource was used to integrate the grid connection of Electric power supply system (EPS) 

[11]. 

 F. Chanand et al. (2011) 

Proposed the reliability estimation scheme MIL-HDBK 217 to the three-stage PV system. In this scheme, some parameters were 

evaluated like failure rate. A grid-connected PV system was analyzed by this method. A two-stage configuration and a three-stage 

configuration was analyzed by an integrated model of a PV system. The comparison among both the structure also analyzed, and 

their failure rate was detected [12].   

 Z.  Moradi-Shahrbabak et al. (2014) 

Proposed an effective Levelized cost of energy (COE) based algorithm to design the economical and available PV plants. The 

input parameters of the algorithm were the maximum power of the plant and the price of the inverter concerning their power rating. 

The output of the algorithm was inverter ratings and the interconnection circuit of the PV arrays.  The comparison between LCOE 

and ELCO also provided in this study. LCOE determines the centralized topology for minimizes the cost of the energy production 

while ELOCE determined the higher investment to the power plant and provided economic grid integrated system [13].  

 C. Benoit et al. (2013) 

Provided the optimal power flow solution to the low voltage smart grid. This solution obtained by using the control of DG 

(distributed generator), DS (distributed storage) and some control signal into the smart grid. Both components like DG and DS 

control the active and reactive power of the grid. The Three –Phase Four -Wire system used for the low voltage distribution process. 

The active low power flow calculation performed on the basis DG and DS parameters. Some objective functions were formulated 

then a case was studied by using the KNITRO algorithm. Some efficient and robust results were obtained from the test, for the 

large network the GAMS model was used to develop the optimal solution of power flow [15].    

 R. Cossent et al. (2011) 

Present days the distribution generator significantly connected across the distribution system. The demand for DG connected 

distribution system increased day by day. The main parameters of the growth of the electricity generation system are renewable 

energy resources (RES) and CHP (Combined Heat and Power plants). The unbalance production mostly consists of the DG units. 

The distribution of electricity is a legally and functionally unbundled from the production activity. The major problem in the 

distribution system network related to the DG is large penetration level of DG which increases the cost of power generation.  In 

this research, the quantification of the effect of DG on distribution network costs in three distribution fields. Various conditions 

and demands analyzed in the different areas; the two conditions were taken in each area maximum net demand and maximum net 

generations of electricity in a period.  The reference network model used for the large scale distribution analyzed the cost of the 

DG connected PV system [16].  

 Lasseter et al. (2011) 

Provided the CERTS phenomena which affect the generation of power directly. The source can be operated in parallel as well as 

in the island condition of the PV system network grid.  The CERTS view the system generation and affix loads as the microgrid. 

The advantages of CERTS are system will be disconnected when abnormal condition appears as faults or voltage falls. It also 

disconnects the network when the average power below the standard value. The standards value set as per the IEEE 1547 standard 

of energy generation. The CERTS microgrid is the full level test which built near coulomb, ohm and driven via American active 

power. The test finally performed on the real-time based simulation level and then through the laboratory standards after that 

factory testing for the individual component of the microgrid. Further, the electrical protection system was established to identify 

the fault or normal condition [17].   
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 R. Smithand et al. (2007) 

Proposed the architecture to the large scale wind turbine system which can be used for the Bahrain trade center. In this paper the 

details of the wind turbines describe, and their control schemes were also explained. The innovative ideas come together and 

technically produced the model for the unique building [18]. 

 D. M. Hanand et al. (2010) 

Developed a smart home energy management system (SHMS) based on the ZigBee and IEEE 802.15.4 or we can say the Zig-Bee 

sensor network. There was various home network task applied to the appropriate appliance. So the support of active sensor network 

provided the physical sensing information and control to the various homes appliance. The DMPR protocol also provided to 

improve the performance of the Zig-Bee sensor network. The intelligent control system provided to the homes appliance control 

through the Zig-bee sensor network. The testing was performed on the real-time environment based condition [19]. 

 C.  Venu et al. (2009) 

Presented the procedure for sizing of Battery Energy Storage System (BESS) to shaving the maximum demand of the houses 

distribution system. The BESS rating depended on the demand of the load data and peak reduction using the load following method. 

The size of the BESS directly affected by the PV generation system and feeder load curve also affected through the PV generation 

grid unit. The installations of PV system not affected the rating the BESS [20].  
Table – 1 

Literature Survey Summary 

Author Year Technique Advantages limitation 

Cho et al 2011 
The active synchronization control 

scheme for coordination the network 

Control scheme provide 

better results 

Only DG and DR device 

can control 

C. S. Choi et.al. 2012 BIPV and Motorized Blinder 
Optimal energy saving in 

Home management system 

Only control the energy 

facilities 

H. Beltran et.al. 2012 
Analysis of ESS connected through 

the PV grid system 

ESS provided reliable 

performance to the network 
NA 

Etxeberria-Otadui et.al. 2013 
Provided the plant control 

architecture 

ESS gives better efficiency 

to the network 

Only ESS and PV 

parameters control 

V.  Gevorgianand S et.al. 2013 
Survey from PREPA, MTR, and 

NREL 

PREPA report is good for 

the PV system 
NA 

S. Ploix et .al. 2011 
Peak shaving services at the lowest 

rate 

Cost of the system 

minimized 
Whether condition 

J. M.  Guerrero et.al. 2013 
STATCOM between the RES and 

Micro Grid 
Flexibility to the system 

Only power quality 

improvement achieved 

W. Xiao, and P et.al. 2011 
Some communication methods 

reviewed 
Protecting the RES NA 

E.  Romero-Cadaval et.al 2013 MPPT scheme Maximize the power 
Used in distribution 

system only 

Y. Wang, P. Zhang, W. Li, 

W. Xiao 
2012 

POI on IEEE 33 and IEEE34 bus 

system 

Maximize the efficiency of 

the network 

Only voltage control 

during online 

Jack sent, Teno bark 2011 DG, DR and EPS interconnection Energy storage NA 

F. Chanand H. Calleja 2011 Reliability estimation on MIL-HDBK Power factor improved NA 

G. R. Yousefi  et.al. 2014 ELOCE and LOCE 
Higher power generation 

plant 

Used  for high 

generation plant 

P. E. Kakosimos et.al. 2013 MPPT scheme Fast dynamic response 
Maximization process 

achieve 

C. Benoit etal 2013 
Optimal power flow (OPF) on 

KNITRO model 
Full AC power calculation NA 

R. Cossent et.al. 2011 
RES and CHP plants system used for 

DG specification (RNM model) 

Large scale energy control 

achieved 

The control signal to 

DG units 

Lasseter, Robert H., Joseph 

H. Eto, B. Schenkman 
2011 CERTS micro grid observation Control was robust 

Motoring capabilities 

required 

R. Smith and S. Killa 2007 Design parameters of wind turbines 
It provided a great model 

building structure 
NA 

D. M. Hanand J. H. Lim 2010 
Zig-Bee sensor network for smart 

home control appliance 

Active power easily 

controlled 

Required real-time 

environment 

C.  Venu, Y.  Riffonneau, 

S.Bacha, and Y. Baghzouz 
2009 BESS power rating 

Energy store in large 

quantity 
NA 

I. Vechiu et.al. 2010 Active power conditioner (APC) PPC becomes balanced NA 

R. A. Walling, R. Saint, R. 

C. Dugan 
2008 Advantages of DR Loss of power minimized NA 
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Y. Lu, J. Du, X. Lin 2008 
Negative sequence current scalar 

product (I2SP) 

Wide area protection in 

terms of DG 
NA 

K. Maki et.al. 2009 DG interconnection described Protection impacts on DG NA 

QichangDuan et.al 2015 IMPSO-RBFNN with the MPPT Maximize the efficiency NA 

III. ANALYSIS 

Various methods were proposed for the maximization of transmission energy in the power system. The multiple DG sets were 

implemented to the microgrid which improves its efficiency [1]. The energy can be saved by the home energy management scheme 

[2] with BIPV and motorized blinder. The constant power production can be used for the PV system analysis [3]. The peak shaving 

methods provided to the grid connected system which increases the production of the electricity [6].  

The power electronic devices like STATCOM, UPFC, and SVC used in the power system. These devices maximize the energy 

of the grid. There are lots of study involve the PE devices as energy saver [7-13].  

The maximum power point tracking (MPPT) improve the performance of the PV grid integration system. The digital control 

MPPT used in the modification of the perturb algorithm which provided some advantages to the PV system. The main advantage 

of the PV system using the MPPT was accuracy improvement, and control functions operate very smoothly. Due to the fast dynamic 

response of the MPPT, the speed of the PV system power generation increased. 

IV. CONCLUSION 

The energy losses is the key problem in the modern scenario. We have studied different methods of energy saving in this work. 

The grid power can be control by integrating the micro grid and PV array. The MPPT control provided the maximum energy 

extracted from the sun and convert it into the form of electricity. The best solution of MPPT parameters provided through the 

optimization scheme. We get an idea to optimize the MPPT parameters with the help of GOA (Grasshopper Optimization 

Algorithm). An efficient energy saving model will design using GOA MPPT control.  
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