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Abstract : Evaluation criteria for sizing a standalone 
PV system Selecting the evaluation criteria for 
designing standalone PV system for a required locality 
is one of the important works for obtaining optimum 
PV design.In this study, a hybridization of the firefly 
methodology and differential evolution optimization 
search has been studied. For distribution networks to 
reduce power loss, distributed generation (DG) is a 
crucial problem. However, current methods continue to 
struggle with the size and placement of generators. In 
this article, we studied several scenarios to determine 
where a distributed generator on a radial feeder 
operating at medium voltage would be most beneficial. 
It has been shown that the hybrid technique is a useful 
tool for managing CM, allowing for a secure operation 
that reduces flows in the severely laden lines with little 
system loss and improves network stability by 
managing power flows.  
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I. INTRODUCTION 
Since reorganising the power market was primarily 
motivated by concerns about security and 
profitability, appropriate solutions based on power 
system needs must be developed to achieve the goals. 
Utilizing a range of market-available services, such as 
meeting power needs with renewable sources or 
energy storage devices, may help ensure security in 
the deregulated power market (ESS). Security is 
improved by using economics in the electricity 
market properly. In order to guarantee system security 
and optimise the societal benefits, careful planning is 

necessary. The ISO has significant duties in the 
deregulated energy market, including ensuring 
network dependability and security, regulating 
transmission-related services in congested networks, 
reducing the danger of market power, and many 
more. To create real-time or pre-defined methods for 
improved network congestion management, the ISO 
makes use of several simulation and analysis 
technologies. 
The continuance of the congestion issue suggests that 
more transmission infrastructure or new generating 
capacity are required to reduce congestion. In a 
location that is heavily crowded and where LMPs are 
higher than elsewhere, decentralised production 
sources or renewable energy sources might be quite 
valuable. In this article, we studied the best location 
of the solar power plant to reduce transmission line 
congestion using LMP analysis and congestion rent. 
When placed in the best possible position within a 
crowded system, solar power plants have the potential 
to greatly enhance the voltage profile, power quality, 
and grid dependability while also assuring the 
maximisation of societal welfare and congestion 
management. The unpredictable and intermittent 
nature of solar energy is due to the continual change 
in irradiance and temperature, which presents a new 
problem for the scale of solar power plants.  
 

II. PREVIOUS STUDY 
Nappu M.B. et. al in 2010 [1] have presented 
exercise of market power by one 
ormorepartieswithmajoreconomicconcernofmarketpar
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ticipantsofrestructuredenvironments. This method is 
based on a shift-factor optimum power flow strategy 
forlocational marginal price (LMP) design. The 
societal cost of congested markets and market 
concentration are assessed. The transmission usage 
tax is an extra cost in theLMP-
TUTmodel'slocationalmarginalpricing.Transmissionu
setariffandtransmission congestion fee have an 
inverse connection.  
Murali M. et.al.  in 2014 [3] used DCOPF objective 
function for spot pricing method for fuel cost 
minimization in just one auction model. Results 
obtained using heuristic technique (Bat algorithm) are 
compared with other two techniques (PL and GA) 
inpooled scenario of energy market. 
Abirami A. et al in 2016 [4] have studied the 
modelling of a realistic power system pricing 
structure which is critical for providing financial 
signals to electrical 
utilities.TheproposedmethodincludeslossesinDCOPF
model.Anoptimization-basedQuadratic Programming 
(QP) technique was used to tackle this LMP problem.  
Kumar S. et al. in 2017 [5] presented work utilizing 
the best setup of OPF control variables, an 
optimization approach called MAWPO. The wolf 
hunting procedure in spared this met heuristic 
optimization strategy. The results are also compared 
withPSOandconventionalapproaches,indicatingthat,pr
ovidestheoptimumpowerstreamsolutionamong all 
methodologies described earlier. 
Yan X. et al.  in 2018 [6] presented helping tool to 
make easy the PV integration by LMP-pricing using 
ESSs. It proposed BSM to control charging and 
discharging of ESS to manage congestion. This also 
reflects in the congestion cost of the system if persist 
for long duration. 
Deng L. et al. in 2019 [7] presented a simplified 
market clearing scenario, withoutnetwork restrictions 
to show the price connection between two markets 
(heating and electricity) through costs of CHP in 
suitable areas. By maximizing their individual 
producer surplus, rational producers also provide 
exact ISO prediction. 
Narimani M. et al. in 2020 [8] presented clear idea 
of reliable economic indicationby LMP to the market 

participants. Meanwhile, nodal prices are influenced 
by active power losses and transmission congestion, 
both of which can be influenced by harmonic 
pollution. The traditional technique assumes that the 
power system and loads are linear, and nodal prices 
are calculated using the results of optimum power 
flow (OPF) at the power frequency.  
 

III. OPTIMAL SIZING OF GRID-TIED SOLAR 
POWER 

 Solar power depends on meteorological conditions 
such as irradiance; ambient temperature which are 
directly related to geographical location. For effective 
utilization of PV arrays the characteristics should be 
seriously analyzed.  
 
Locational Marginal Price  
LMP gives in the liberated power market, the value 
procedure is at first given, and afterward a proportion 
of organization congestion is given. LMP is 
habitually used in serious power markets since it has a 
few advantages over other evaluating frameworks. 
While nodal and zonal evaluating are two broadly 
utilized ways to deal with work out congestion costs, 
it's additionally basic to consider the strategies used to 
decide market-based use charges and access expenses 
related with specific plans, especially to decide the 
beginning rate. Many states, including California, 
New Britain, New York, ERCOT, Midwest ISOs, and 
others, have previously started utilizing this LMP 
procedure [5]. 
The following is the formulation of the issue to 
determine the locational marginal price of the 
electricity: 
Minimize  
    ∑ fm(PG m) nGm=1                                  (1) 
The aforementioned purpose is to reduce production 
cost (PG) active power while taking the following 
limitations into consideration: 
Power balance constraints 

∑ 𝑃 ି


 𝑃௦௦(𝑃 ) = ∑ 𝑃


                                           (2) 
Power transfer capability constraints 

𝑓𝑙𝑜𝑤
 ≤ 𝑓𝑙𝑜𝑤 ≤ 𝑓𝑙𝑜𝑤

௫                               (3) 
Bus voltage limits 

𝑉ூ
 ≤ 𝑣 ≤  𝑉

௫                                                 (4) 



48 
 

Power generation limits 

𝑃 
 ≤ 𝑣 ≤  𝑃 

௫                                                  (5) 
Where𝑓 ( 𝑃) =  𝑎 + 𝑏 ∗  ( 𝑃) + 𝑐 ∗

 ( 𝑃)^2                                                                   (6) 
An equation may be written to determine the price of 
active electricity from generator m at a certain 
dispatch point (4.6). Node i's active demand (PG I is 
equal to its entire active power generation (PD I) 
FlowL represents the direction of the power current. 

The apparent power flows 𝑓𝑙𝑜𝑤𝐿 minand 
𝑓𝑙𝑜𝑤𝐿௫, and, are the lowest and highest bounds, 
respectively. Comparison of minimum and maximum 
voltage limitations at i are 

𝑉ூ
 𝑎𝑛𝑑𝑉

௫Respectively.Whereas the 𝑃 
and 

𝑃 
௫ represents the minimum and maximum 

generator m active power. The total number of 
generators is denoted by nG. The generator's cost 
indices are denoted by am, bm, and cm. 
 

IV. CALCULATION OF LMP 
The ISO objective means to bring down the expense 
of congestion by representing extra parts like as 
transmission and negligible misfortunes, as well as 
different attributes that impact LMP disparities. 
Minimal misfortunes for the framework are the 
continuous variances in misfortunes got on by little 
changes request. As a result, the LMP might be 
addressed as the amount of the expenses of negligible 
misfortune, minor energy, and congestion. 
LMP = LMPenergy+ LMPloss + LMPcongestion               (7) 
Where, LMPenergy : Marginal energy  
LMPloss : Marginal loss LMPcongestion : Congestion 
In the equation above, the only factors that affect bus 
ranking are losses and congestion, but because every 
bus contributes the same amount of marginal energy, 
there is no effect on bus ranking. Losses of small 
magnitude have minimal influence on LMP, but 
losses of high magnitude have a greater impact. 
LMP is a crucial component for 83 since it reflects 
congestion, its cost, and how much more significant it 
is than energy or loss. 
 

V. FUTURE SCOPE 
Research on congestion management is as of now 
happening in many created and emerging nations all 
over the planet. In any case, strategy under liberated 
climate varies around the nations. Furthermore, there 
is broad reception of sustainable power sources and 
electric vehicles all over the planet. Consequently, 
planning all inclusive congestion management 
procedures is a difficult errand. There is enormous 
degree for work in the congestion management 
region. While doing introduce research work, it has 
been seen that to refine the work did such a long ways 
in the space of congestion management in de-directed 
power market the issue should be tended to right 
away. A portion of the significant perspectives that 
can be tended to in this space are:  
 Time-based incentives for electric vehicle 

charging and discharging. Time-based 
incentives can help in managing the loads on 
the grid.  

 Identify appropriate hybrid technique for a 
particular type of congestion using AI 
techniques based on data available in respect of 
various congestion scenario especially in the 
context of demand pattern, weather forecast 
data, availability of network and generation 
resources at that instance. More efforts need to 
be put on real-time prediction of load/demand 
in the power system network using forecasting 
models and artificial intelligence techniques.  

 Incentives for installing rooftop solar panels to 
meet the local demand. This can encourage the 
residential/industrial areas to install more and 
more renewable sources to meet their demand 
and sell the surplus energy to the grid.  

 An artificial intelligence-based congestion 
forecasting tool. Forecasting congestion in 
transmission networks can help ISO to develop 
better congestion management strategies to 
deal in real time mode. 
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