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Abstract- Cognitive Radio based Smart grid (SG) can be seen as the future of elec-tricity transmission and distribution. 
Smart grids are already substituting traditional power grids in a few developed nations and this change is both inevitable and 
for the best. Smart grids powered by cognitive radio technology can efficiently understand energy requirements per user, 
load and other fine and minute details without elaborate human intervention. In today’s world where non-renewable energy 
sources are fast depleting, cognitive radio based smart grid network, if laid on a large scale can help save energy by lowering 
wastage. For the smart grid to work effectively, Cognitive radio is made use of to communicate. In this backdrop, it’s 
essential to allocate channels for this communication and transmission of data to take place in a Cognitive smart grid 
network (CSGN). While most of the channels in 2G, 3G, 4G spectrum bands are under-utilized most of the time, the 
Cognitive radio can function within this purview only, by making use of Primary User (PU) channels whenever they are not 
in use. Primary Users are basically licensed (or allocated) channel. The identification, utilization and methodology of 
utilization of available channels by Secondary User (SU) etcetera can be done by various algo-rithms; through this paper, we 
have attempted to realise this. 
 
Keywords- Cognitive smart grid network 

 
I. INTRODUCTION 
 
The spectrum is rapidly getting overcrowded as time 
gradually progresses owing to a swelling number of 
in the users and wireless networks. Therefore, in this 
backdrop Spectrum sensing becomes a key technique 
for secondary users to sense whether the spectrum is 
available in the primary users. Utilizing this concept 
in Smart grid connec-tions, the proposed system aims 
to connect homes to nodes (smart meters) and the 
data about household electric valves are sent to the 
cluster which then is relayed to the smart grids. The 
cluster which sends the information to the smart grids 
uses Cognitive radio network. This network receives 
free channels and sends information through it, brings 
home (consumers) closer to the generator.The cluster 
stores information from homes and transfers the 
information collected in the grid. Traditional power 
grids are fac-ing problems like unskilled generation, 
distribution and distribution. There is a lack of 
upgradation in power grid. Due to these problems, 
there is a lack of power and blackout. The difference 
between electricity demand and supply is increasing 
rapidly.SG resolves all the issues by distributing 
interspersed with sustainable energy resources. 
Cognitive Radio is a smart network technology which 
can automatically identify the unoccupied channels in 
a spectrum and to run continuously.Cognitive 
networks allow secondary users to use primary band 
spectrum bands when these bands are not obso-lete. It 
also helps in the reuse of spectrum, when the primary 
user is in possession, the secondary user needs to 
once again need the senses. The SG which is the 
solution of the power shortage, the rise in electricity 
bills, quality of service issues and integration with 
renewable energy production sources to become 

environmentally friendly. The cogni-tive network 
helps the grid with the quality of service with 
communication. Through the spectrum sensing the 
secondary user which is an unlicensed user 
transmitted the data or information through the 
primary user which is the licensed band used for 
com-municating with the power grid. It also consists 
of energy meters, smart meters and smart appliances. 
 
II. LITERATURE SURVEY 
 
2.1 A Detail Study on Different Types of Spectrum 
Sensing Techniques in Cognitive Radio Network 
In May 2017, Arpita Mandal presented a study on 
various sensing methods, this paper has been 
discussed. It has a detailed explanation on the 
importance of spectrum sensing techniques and has 
done a test for identifying the wrong alarm for the 
low SNR valves and the various valves of probability. 
In this paper, they have done a test for different 
sensory methods and they have also seen that the 
matching filter is the best spectrum sensing method in 
which there are fewer errors and it takes less time. 
 
2.2 Cognitive radio based smart grid 
communication networks Using the cluster model 
According to Sheraz Alam el at MAY 2018, 
Cognitive radio technology has a wide area of 
communication which satisfies over a large amount 
of data produced by the smart grid. Whereas 
cognitive radio plays a key role in improving the 
efficiency of the spectrum for any wireless 
technology. Here we introduce a clustering method to 
deal with the channel allocation among the secondary 
users. As we know the power grids are facing 
problems like the insufficient generation of power 
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and distribution of electricity,so this will lead to 
many kinds of problems like shortage of electricity 
and also in the increase of electricity prices and as we 
know the usage of electricity is gradually increasing 
day by day so the implementation of smart grid will 
be the solution for these problems. 
 
2.3 Cognitive Radio Enabled AMI Networks 
Through this paper, they have detailed explained 
significance of the cognitive radio network for the 
grid has been discussed in Zutian Yang el March 
2018. AMI-Advance Metering Infrastructure which is 
part of Smart grid. The smart meter is an important 
component of the environment. In this paper, he has 
discussed improving the quality of service for 
cognitive network-enabled smart meters. And they 
have developed a protocol to use to find the fastest 
way to reach the primary user for transmission from 
secondary user to the Power grid. 
 
2.4 Cognitive Radio for Smart grids Spectrum 
Sensing 
The existing power grid has now been converted into 
a smart grid. The smart grid performance is better 
than the power grid and also in power generation, 
distribution and transmission. Cognitive radio is a 
vast network that provides wireless communication 
using spectrum availability.Through this study, we 
have briefy explained in that which includes 
applications and architecture. Through this paper, 
they have clearly explained how the entire network is 
connected. Power generated in the power grid is 
transferred to transformers and then local substations 
and houses from there. Because this whole process is 

a chain network. By the way, electricity is distributed 
in the homes through the grid from the grid. Area 
network This whole process is connected with each 
other. 
 
2.5 Cognitive Radio Networks System 
Architecture 
Through this study it clearly explains the advantages 
of using the wireless technology cognitive radio and 
the implementation of this wireless communication 
network will be a big boon to the present and and 
future generation.So implementing cognitive radio in 
smart grid brings in many more new features which 
helps in better communication between the consumer 
and the provider.Smart grid helps in providing 
internet proto-col(IP) which acts as a bridge between 
the consumer and the provider for any kind of 
information and also helps in better communication. 
 
III. SYSTEM DESIGN 
 
3.1 Network Model 
The proposed system states that the homes are 
connected to nodes (smart meters) and the 
information about household electric valves and are 
sent to the cluster (know as the data collector) ,which 
transfer the information to the smart grids. The 
cluster which sends the information to the smart grids 
by using the Cognitive radio network. It finds the 
network free channel and the sends information 
through it. The cluster stores the information from the 
house holds and transfer the information gathered to 
the grid. 
 

 

 
Figure 3.1: Proposed System 

 
The scantiness of the spectrum is promptly rising as 
time gradually progress. Due to a swelling number of 
users and wireless networks. The Spectrum sensing is 
a method for secondary users to scene whether the 
channel is available in the primary users.The 
proposed system connects homes to nodes (smart 
meters) and the data about household electric valves 
are sent to the cluster, then relays the data to the 
smart grids. The cluster which sends the information 
to the smart grids by using the Cognitive radio 
network.It finds the network free channel and sends 
information through it. The cluster stores the 
information from the households and transfers the 
information gathered to thegrid. The traditional 
power grids are facing problems like the inefficient 
generation of power, separation and transport of 

power. There is a lack of improvisation in the power 
grid. These problems lead to a shortage of electricity 
and blackouts. The need for electricity and production 
gap is swelling rapidly at frightening rates. SG 
resolves all the issue by providing circulate power 
and interspersed with sustainable power 
generation.And maintains a power grid in a steady 
way. Figure 3.2 tells us that the fusion centre which 
also called as a control centre which controls the 
cognitive radios. The cognitive radio senses the 
presence of the primary user and gets allocated in the 
unused spectrum. the primary user is a licensed band 
where the secondary user uses the free primary user 
band and transmits the data through it. The cognitive 
radio user reports the channels to the control centre 
this is called as the reporting channels. The energy is 
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been control and the cognitive radio transmits the 
data or information immediately and it is fast In The 
figure 3.3 block diagram shows the interconnection 
between the different data communication blocks 
interconnected with each other.firstly the energy 
generated is stored and then the power is transmitted 
to different local stations such as the trans-formers 
and the power transmitted is distributed the different 
types of networks such as wide area network and 
neighbourhood area network to the customers. 
 

 
Figure 3.2: CognitiveRadio 

 

 
Figure 3.3: Basic Block Diagram 

 

 
Figure 3.4: CognitveRadio2 

 
This system is realised with the help of cognitive 
radio where crucial information regarding the usage 
by homes and the availability of power at Generation 
sources can be communicated over a cognitive radio 
network. The advantage of Cognitive Radio is 
because it is wireless, efficient and fast. Unlike wired 
channels, wireless means low maintenance costs and 
more reliability as problems like wire tearing or 
getting dam-aged will not be a cause for worry. 
Cognitive radio can make use of existing GSM (IEEE 
802.21), WiFi (IEEE 802.11) or WIMAX (IEEE 
802.16) channels, in the cur-rent existing frequency 

bands, whenever they are not in use, to communicate 
between nodes. To make this communication 
possible, the secondary user can make use of a 
primary user channel, whichever is free, for a limited 
period of time, whenever it is not in use. Here, the 
allocation of a channel is primarily dealt with. 
Allocation is primarily influenced with frequency, 
SNR, Probabilty of Detection, Probability of false 
alarm and other parameters. We have stressed on 
utilizing TV band devices (TVBDs) in TV white 
space. White Space is basically unused broadcasting 
frequencies in the wireless spectrum. TV networks 
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leave gaps between channels for buffering purposes 
and this space is similar to what is used for 4G. 
Hence it can be utilized. White Space spectrum 
ranges from 470 MHz to 790 Mhz. At low frequency 
ranges, the penetration capability is also greater. 
Since the Smart-Meters are located inside the Homes, 
this can be a beneficial factor as the physical barriers 
like walls can be penetrated easily. 
 
Existing power grids are now converted into smart 
grids whereas smart grids are way better than power 
grids in performance and also in various ways such as 
in power generation,distribution and also in 
transmission.cognitive radio is a vast network which 
provides a wireless communication by making use of 
the spectrum availability.Throgh this study we have 
briefly studied the cognitive radio network in smart 

grid,which also includes the applications and 
architecture.so in this paper they have clearly 
explained how the entire network is interconnected. 
The power generated in the power grids are 
transferred to the transformers and then to the local 
substations and from there to the households.where as 
this entire process is a chain network.where as power 
distribu-tion to the households from the grids are 
done through the neighbourhood area network 
whereas this entire process is interconnected with 
each other. 
The Secondary User can check for the free unused 
Primary Users and then utilise that for a definite 
period of time. It can be GSM or WiFi or WiMAX 
channels. The allocated channels (licensed channels) 
are chosen based on their low SNR, frequency, 
 

 

 
Figure 3.5: Architecture 

 
the probability of detection whenever the spectrum is 
not being used, ie. it’s available. The SUs go into the 
idle state. After a definite time period, they again go 
into a busy state to look for free bands. In a Smart 
grid Network, the homes can be considered as 
secondary users. Instead of having only one dedicated 
energy source as the supplier, each secondary user 
nodes can be connected with a Smart multiple-power 
sources net-work. These sources can include both 
renewable and non-renewable sources of power like 
wind, hydel, solar and nuclear energies, thereby both 
reducing the load on nonre-newable energy producers 
and also reducing power-cuts in homes, as the SG 
will auto-matically and intelligently alter (shift) 
between renewable and non-renewable sources 
depending upon the load handled by each energy 
source and availability. This kind of a system can be 

realised with the help of cognitive radio where crucial 
information re-garding the usage by homes and the 
availability of power at power-generation sources 
etcetera can be communicated over a cognitive radio 
network. The advantage of a Cognitive radio is 
because it’s wireless, efficient and fast. The Figure 
3.6 is the architecture diagram shows the different 
stages of power distribution.power generated is 
transmitted to the local stations and then the power is 
distributed to the households.where as the houses 
attached with the smart meters reads the power used 
and shows which device in the home is consuming 
more power where as it gives an idea at what time the 
electricity charges are low and hence according to 
that we can use our smart home appliances. 
The old power grid has so many issues and it very 
complex to solve any problem when it occurs. The 
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grid is now facing so many issues with the overload 
and the damage to the distribution of the electricity. 
Whenever there is damage to transport lines to find 
the problem and to recover it takes hours to recover. 
As we can these real life incidents about the 
circulating electricity wires get damaged when the 
tree falls on it and gets down and even due to natural 
climates like heavy rains, flood and thunderstorms 

and due to the accident so times. This is a headache 
for the electricity department to identify the location 
as these systems are not upgraded and the electricity 
department has to go and search manually by 
searching all the lines. Due to which we may not get 
electricity. The upgradition of the grid helps to 
overcome these situations. 
 

 

 
Figure 3.6: Architecture2 

 

 
Figure 3.7: Smartgrid 
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IV. SIMULATION 
 
The below graph depicts the simulation between the 
total error rate vs threshold, it shows how the channel 
is allocated in the spectrum. To simulate spectrum 
sensing energy detection in Matlab and also which 
shows whether a channel is free or not, in the gsm 
(2G, 3G 4G frequency spectrums), WiMAX, wifi 
frequency bands including priority basis of the 
channel allocation. The probability of detection 
(PoD) is the successful identification of the secondary 
user allocated and transmitted in the spectrum. 

Incorrect alarms are a possibility that is more than a 
certain limit when there is no sign. The possibility of 
detecting the possibility of false alarms and 
disappearance decreases. The total error rate is likely 
to detect the possibility of false alarm and missing the 
missing. The threshold versus the total error rate 
shows which channel has better successful 
identification and transmission. From the simulated 
graph, we can see that the best z = 5 has a total error 
rate, so z = 5 is the best for allocation and 
transmission. 
 

 

 
Figure 4.1: Graph 

 
Figure 4.2: Graph 

 

V. FUTURE ENHANCEMENT 
 
There is room for decreasing the probability of false 
alarm that is the probability that exceeds a certain 
threshold when there is no signal. The probability of 
detection (PoD) can also be enhanced to detect 
available Primary User channels that can be utilized 
for a short time interval. 

CONCLUSION 
 
Through this project we have attempted to show the 
selection of primary users based on the availability of 
using spectrum sensing algorithm, so that the 
secondary users (SUs) can access the channels 
whichever is free. Selection of channels depends 
upon the parameters like SNR and frequency 
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(example low frequencies & White spaces can be 
utilized). This increases utilization of existing 
spectrum and offers fast, smooth reliable transfer of 
data. 
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