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ABSTRACT:   

In this paper a brief introduction is given 

about a smart grid and their associated 

communication technologies. This paper also gives 

details about different communication frameworks 

and their associated technologies. Comprehensive 

technologies related to communication issues are 

explained here related to smart grid.  The given 

framework given can be useful for properly design a 

smart grid communication system. In this paper 

short description of three entities, communication 

oriented framework for the best communication 

network in the smart grid is explained. 
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INTRODUCTION: 

Until now electricity grid has four major 

systems, power distribution, transmission, generation 

and most importantly a grid operation. Grid in electrical 

network plays a vital role in transferring and protecting 

electrical circuit. Power generation is accomplished by 

fossil fuels like nuclear, thermal, hydro and other non 

conventional sources. Electricity generated by all 

generating stations is being fed to the transmission 

network by using generating substation which is used 

for boosting the voltage, which serves the purpose of 

reducing losses in the transmission network. The 

transmission network is also classified high voltage and 

extra high voltage and ultra high voltage transmission 

lines and accordingly substation and grids are also 

classified. The extra and ultra high voltage lines are 

incorporated to transmit the power over long distance. 

Power generation monitor mainly remote terminal units 

are used for the collection of various measurements. 

Traditional grids are designed in such a way that it 

provides a information about various measurements to 

the operator. Here smart grid makes the difference; 

smart grids are not only enabling with the 

communication to for displaying various measurement 

to operator but it also enables the operator to take 

decision based on the history of the network. If self 

healing algorithm is employed in the smart grid it can 

take a decision on its own and it need not have operator 

intervention. After serving for more than a century from 

its inception by Sir Thomas Alva Edison, traditional 

types of grid are not capable of satisfying 20th century 

demands. That is the only reason why researchers have 

started out looking for new technology called smart grid. 

today the biggest challenge even to the smart grid is 

integration of small wind and photovoltaic plants to 

smart grid as this power is very vulnerable to fluctuation 

of voltage levels and integration is done at lower power 

level.   

At any given instant generation and 

consumption shall be same so that excess generation will 

not result in the waste of energy and natural resources 

and if generation is lower than the demand unnecessary 

power loss will occur which may result in outages and in 

turn loss of revenue  to the distribution company.  

 

SMART GRID FRAMEWORK: 

The smart grid mainly operates on the strong 

communication network and it consists of three different 

networks. 

1. Operation network 

2. Business network 

3. Consumer network  

As shown in figure no.1. each part of these 

network part is very vital for forming a communication 

network for the smart grid for better, fast and accurate 

measurement.  

 
Fig. No. 1. Communication framework for smart grid. 
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In this model operation network is opted for 

power companies and it helps in maintaining the 

functionality of the grid. Business network is developed 

for the participants in the big electricity market for 

effectively delivering electricity to the customers.  The 

consumer network is used by every customer for 

managing energy usage in home and offices. The 

operation network plays an important role in the smart 

grid and it forms the backbone of the smart grid 

communication network.  

 

COMMUNICATIONS WITHIN AND BETWEEN 

ENTITIES: 

 
Fig. No.2. The operation network 

 

The operation network consists of seven 

different equipments: business network gateway(BNG), 

control centers (CC), consumer network gateway(CNG), 

generation stations (GS), substations(SS), wide area 

monitoring and control network (WAMCN)and 

transmission facilities.  Mainly the BNG and CNG are 

used for communication purpose and it connects the 

operation network with other system named as two 

different entities. This function is very important and all 

three different entities are used by different parties and 

serves different purpose based on configuration. BNG 

and CNG are acts as a firewall to the whole 

communication network in smart grid; it also served the 

purpose of isolation between operation network and 

external malicious attacks. Control centers termed as CC’s are central control units of smart grid. The functions 

like monitoring and storing the information task is 

accomplished here. This is where difference between 

smart grid and traditional grid comes in picture. When 

operator in control center of smart grid, is already 

empowered with knowledge of database at a click and 

history data is also readily available, in smart grid all 

operation related information is stored on a real time 

basis.   In case of traditional grid CCs follows a strict 

hierarchical design, with each sub area and in turn 

control the upper control center. A distributed CC design 

a stochastic approach and has a numerous advantages 

over the centralized CC for maintaining service 

availability. Therefore distributed CC design in could be 

a future of smart grid across the globe.  

The GS system consists of a collection of data 

from large power generation stations, for which it may 

contain many sensor and actuators connected with high 

speed local area network for faster transmission of data 

to a local control unit. The local control unit in every GS 

system with CCs through WAMCN by usage of gateway. 

This is another gateway which complements the CNG 

and BNG is used for prevention of insider. 

The substation (SS) component is the collection 

of data from transmission and electricity distribution 

substation. It typically possesses communication 

structure similar to that of generation substation GS. As SS component are located near to consumer and that’s 
why they are configured for accessing consumer data via 

the CNG, the privacy of those data must protected by 

using proper encryption method. Apart from this 

communication at GS and SS are mostly same.  

The TF component has assets involved in long 

distance transmission of electricity and these includes all 

electrical transmission means e.g. overhead transmission 

line and underground transmission. The TF units also 

consist of sensors and actuator and these sensors and 

actuators are made accessible to local area network for 

sharing real time measurement data to the control 

centre.  

The WAMCN is blood for the operation of these 

communication network and it is used for transferring 

the data in huge volumes amongst the GS, SS, TF and CC 

components. The following constraints must be 

addressed while designing an WAMCN. 

1. High security 

2. High availability  

3. Service quality 

4. Compatibility  

 

COMMUNICATIONS IN THE CONSUMER NETWORK: 

The consumer network is made of six major 

units: BNG and operation network gateway, smart meter 

component and home electronics (HE) Component, local 

energy management, smart controller and LAN systems. 

 The BNG and ONG serves purpose of the primary 

protectors of the information within consumer network 

against intrusions by outsiders. As data protection 

requirements at the consumer end are normally less 

stringent as compared to business networks, designing 

these two gateways is a simpler task. The only major 

GS



NOVATEUR PUBLICATIONS  

International Journal Of Research Publications In Engineering And Technology [IJRPET]  

ISSN: 2454-7875 

VOLUME 2, ISSUE 2, Feb. -2016  

3 | P a g e  

 

concern is protection of consumer database by proper 

encryption method.  

 

 
Fig. No.3. The consumer communication network. 

 

COMMUNICATIONS IN THE BUSINESS NETWORK: 

  The problem with business network can possess 

dedicated communication architecture as many partners 

are involved in this activity. In this model many partners 

are players in the electric environment is involved using 

an IP based virtual private network (VPN) as shown in 

figure 4, smart meter service provider, electric market 

regulator, demand responder, and electricity market 

participants have become a major players in the 

business network. There are various other parties 

involved in communication with consumer and 

operation network for getting smart meter readings are 

update same to database of smart grid control centers.  

 

 
 

Fig. No.3. The communication network for business 

CONCLUSION: 

While designing the communication system 

considering operation network, compatibility must be 

checked with existing technologies is foremost 

important should be considered. Moreover while 

designing the business and consumer network requires 

innovating ideas for enhancing the user experience at 

the same time data encryption becomes topmost 

addressed concern.  While implementing communication 

system most important link is supervisory control and 

data acquisition system (SCADA). This system is used by 

all operators to monitor the current status of the system 

and run the commands as per load demands. But SCADA 

system is little slow as compared to wide area 

measurement system (WAMS) hence if we implement 

WAMS, implementing decision in crisis situation will be 

faster. Taking this point in consideration many 

researchers are looking at WAMS as the future of smart 

grid communication system.  

 

REFERENCES: 

1) R. Zurawski, “From wireline to wireless networks 

and technologies,” IEEE Trans. Ind. Inf., vol. 3, no. 2, pp. 

93– 94, May 2007.  

2) P. P. Parikh, M. G. Kanabar, and T. S. Sidhu, “Opportunities and challenges of wireless communication 

technologies for smart grid applications, “in Proc. IEEE 

Conf. Power Energy Soc., Jul. 25–29, 2010, pp.1–7.  

3) M. H. F. Wen, K.-C. Leung, and V. O. K. Li, 

“Communication-oriented smart grid framework,” in Proc. 

IEEE Smart-Grid Comm 2011, Oct. 2011, pp. 61–66.  

4) F. F. Wu, K. Hoslehi, and A. Bose, “Power system 

control centers: Past, present, and future,” Proc. IEEE, vol. 

93,no. 11, pp. 1890–1908, Nov. 2005.  

5) C. H. Hauser, D. E. Bakken, and A. Bose, “A failure 

to communicate: Next-generation communication 

requirements, technologies, and architecture for the 

electric power grid,” IEEE Power Energy Mag., vol. 3, no. 

2,  pp. 47–55,Mar./Apr. 2005.  

6) V. C. Gungor, D. Sahin, T. Kocak, S. Ergut, C. 

Buccella, C. Cecati, andG. P. Hancke, “Smart grid 

technologies:  Communication technologies and 

standards,” IEEE Trans. Ind. Inf., vol. 7, no. 4, pp. 529–
539, Nov.2011.  

7) F. Li, W.Qiao, H. Sun,H. Wan, J. Wang,Y.Xia, Z.Xu, 

and P. Zhang, “Smart transmission grid: Vision and  

framework,” IEEE Trans. Smart Grid, vol. 1, no. 2, pp. 

168–177, Sep. 2010.  

8) P. Fleeman, “GIS based modeling of electricity 

networks,” in Proc.IEE Int. Conf. Exh. Electricity Distrib.,  

Birmingham, U.K., Jun. 1997, vol. 6, pp. 21/1–21/5.  

9) W. Wang, Y. Xu, and M. Khanna, “A survey on the 

communication architectures in smart grid,” International  



NOVATEUR PUBLICATIONS  

International Journal Of Research Publications In Engineering And Technology [IJRPET]  

ISSN: 2454-7875 

VOLUME 2, ISSUE 2, Feb. -2016  

4 | P a g e  

 

Journal on Computer Networks, vol. 55, no. 15, pp. 3604–
3629, Oct. 2011.  

10) “Understanding the benefits of the smart grid,” 

Nat. Energy Technol. Lab., U.S. Dept. Energy, Jun. 18, 

2010 

11) Clark W Gellings “The Smart grid, enabling 

energy efficiency and demands” CRC Press.  

12) James Momoh, “Smart Grid fundamentals of 

design and analysis”, IEEE PRESS A JOHN WILEY & SONS 

publications. 

13) Manoj D. Patil and Rohit G. Ramteke, “L-C Filter 

Design Implementation and Comparative Study with 

Various PWM Techniques for DCMLI,” in IEEE Xplore 

Digital Library & International Conference on Energy 

Systems and Applications (ICESA-2015), 2015, no. Icesa 

2015, pp. 347–352. 

14) Manoj D. Patil, Mithun Aush, and K. Vadirajacharya, “Grid Tied Solar Inverter at Distribution 

Level with Power Quality Improvement,” Int. J. Appl. Eng. 

Res., vol. 10, no. 9, pp. 8741–8745, 2015. 

15) Manoj D. Patil, Mithun Aush, R. H. Madhavi “New 

Approaches for Harmonics Reduction in solar inverters,” 

Int. J. Adv. Found. Res. Sci. Eng., vol. 1, no. Special Issue, 

Vivruti-2015, pp. 1–7, 2015. 

16) Manoj D. Patil, K. Vadirajacharya “Grid Tied Solar 

Using 3-Phase Cascaded H-Bridge Multilevel Inverter at 

Distribution Level with Power Quality Improvement,” Int. 

J. Adv. Found. Res. Sci. Eng., vol. 2, no. Special Issue, pp. 

178–191, 2016. 

17) Manoj D. Patil, K.Vadirayacharya“A New Solution 

to Improve Power Quality of Renewable Energy Sources 

Smart Grid by Considering Carbon Foot Printing as a New 

Element,” IOSR J. Electr. Electron. Eng. Ver. I, vol. 10, no. 

6, pp. 103–111, 2015 

18) Manoj D. Patil, “Power Quality Improvement for 

Energy Saving,” Novat. Publ. Int. J. Innov. Eng. Res. 

Technol., vol. 3, no. 5, pp. 89–94, 2016 

19) Mithun Aush, Manoj D. Patil, K. Vadirajacharya “Performance Analysis of Multilevel Inverter for Grid 

Connected System,” Int. J. Appl. Eng. Res., vol. 10, no. 9, 

pp. 8762–8764, 2015. 

20) Mithun Aush, Manoj D. Patil, K.Vadirajacharya“Energy saving through power quality 

improvement 123,” Natl. J. Electron. Sci. Syst., vol. 5, no. 2, 

pp. 11–13, 2014. 


