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ABSTRACT

Electricity supply do not always satisfy customers’ 
demand, which results in peak demand periods. When 
demand is at its peak, electricity providers have to 
react to meet the demand and avoid interruptions by 
boosting the capacity which is costly and not al
possible. In addition to fluctuation in demand, price of 
electricity production changes continuously due to the 
variation in resources used for production over 
periods. Yet, the consumers pay the same price for the 
electricity unit both in on-peak and off
A proposed solution would be the use of real time 
pricing (RTP) of electricity. The end-
involved in the electric grid and will have control on 
the consumption over different periods either by 
reducing or by shifting it to off-peak periods as a 
reaction to RTP. The results obtained prove that not 
only the electric utility, but also, the subscribers will 
benefit. Comparing the results of RTP algorithm to a 
scenario where price is fixed, we notice that the 
aggregate utility of every user is higher using RTP 
algorithm. Along with RTP algorithm we would like 
to suggest Distributed algorithm that automatically 
manages the smart meter and the electricity provider 
interactions. The results from the simulation shows 
that the proposed RTP algorithm and distributed 
algorithm can potentially benefit both customer and 
the electricity providers. 
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I. OBJECTIVE FUNCTION

Our objective is to maximize the satisfaction of the 
subscribers to the grid and minimize the number of 
units that should be produced by the electric utility 
and to reduce the consumer cost for the electricity 
expenditure. The two optimization problems can be 
merged to one maximization problem that is to 
maximize the overall welfare 

II. CHALLENGES 
 

It is believed that dynamic pricing inflicts harm 
low income consumers, seniors, 
disabilities, and people with young children
small businesses These consumers are unable to 
curtail peak period usage because 
little   connected load to begin 
greatest barriers in implementation of dynamic 
pricing are legislative and regulatory
from state efforts to protect retail
the vagaries of competitive markets. “The
caters to this barrier in implementation of 
pricing by showing substantial monetary gains for 
residential consumers (which constitute the 
families, low income consumers etc.)  by adopting 
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the Real Time Pricing mechanism for calculation 
of  electricity charges”. 

Real-time price is the most ideal pricing 
mechanism in power market. Therefore, study on 
real-time price algorithm has profound theoretical 
and practical significance in smart grid. In this 
paper, we propose an improved real-time pricing 
algorithm 

III. ADVANCED METERING 
INFRASTRUCTURE 

Traditionally, electricity consumption for 
residential consumers has been recorded through 
bulk usage meters over a given period (typically 30 
days) with the advent of smart meter 
technology, utilities can record this consumption as 
often as every 15 minutes 

Smart meters enable consumers monitor their load 
pattern    and schedule it optimally for cost savings 
and reduced strain on the grid. Despite the promise 
of substantial economic gains, the deployment of 
dynamic pricing for residential consumers has been 
remarkably tepid. 

EXECUTION OF RTP ALGORITHM 

In RTP, the retail price of electricity change at 
several predetermined time intervals during the 
same day. The electricity provider communicates 
the price continuously to the users using a 2-way 
communication system. The users communicate 
their consumption preferences and behaviour, 
while the utility sends the price. Energy 
consumption controllers within the smart meters 
take care of running the algorithm. 

IV. EXECUTION OF RTP ALGORITHM 
 
In RTP, the retail price of electricity change at 
several predetermined time intervals during the 
same day. The electricity provider communicates 
the price continuously to the users using a 2-way 
communication system. The users communicate 
their consumption preferences and behaviour, 
while the utility sends the price. Energy 
consumption controllers within the smart meters 
take care of running the algorithm. 
 

 
Figure 1. Block diagram of fixed price algorithm 

and RTP algorithm 

. 
V. RESULTS 
 
The algorithms for both RTP and fixed cost pricing 
will be run 24 times a day. Every time the 
optimization problems are solved inside the “for 
loop”, two vectors of solutions are obtained; one 
for every algorithm. We store the obtained vectors 
inside matrices that will be used for data 
visualization 
 
A) REAL-TIME-PRICING 
 
Assuming that we have 10 users subscribed to the 
grid and one cost to determine, and knowing that 
the algorithms will be run 24 times: the output will 
be a matrix of size 11*24 

 
 

Figure 2. Output using RTP Algorithm. 
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B) FIXED COST 
 
Unlike the RTP algorithm, the price will be fixed. 
Thus, the output will be a matrix of size 10*24 

 
 

Figure 3. Output using Fixed Cost Algorithm. 
 

C) SIMULATION RESULTS 

 
Figure 4. Total consumed power by one user when 

the proposed pricing algorithm is utilized 

Figure 5. Aggregate utility of all 10 users when our 
proposed real-time pricing algorithm as well as a 

fixed pricing algorithm is utilized 

From Figure 4. It is evident that the RTP 
Algorithm ensures the consumption is within the 
limits of the max and min power requirements 

From Figure 5. We plotted in red the total 
consumptions of 10 user during every time interval 
with and without the RTP algorithm.  

We conclude that using the preferences of users, 
RTP algorithm is proved to bring down the total 
consumption as it gives real time accurate cost per 
kV whereas the FPA gives a prefixed cost per kV 
for the users 

D) CONSUMER WELFARE: 

The following results shows the average consumer 
welfare with the real-time pricing algorithm and 
the fixed pricing algorithm. 

 

Figure 5. RTP VS FP algorithm 

E) CONCLUSION 

Through the real-time pricing algorithm, it is now 
possible to provide the cost per kV based on the 
usage of the consumer rather than pre-fixing the cost 
per day by using the day ahead pricing method. The 
real time pricing algorithm proves to be very 
effective in absolutely making a model of the 
requirement approximately. Through the real-time 
pricing algorithm implementation, the cost for 
power is made constant through different sectors 
such as residential, industries and commerce based 
on their real-time usage of electricity. This ensures 
that the power expenditure does not exceed the 
limits thus ensuring profit to both the supplier and 
the consumer side. 
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