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Wind power integration with the grid and use of
demand response to achieve optimal generation
reliability

The main objective of the research is to identify the optimal approach for
generating power plants in the presence of renewable energy resources, such as
wind, using demand response strategy. The proposed approach takes into account
the significant effects of energy storage resources and demand response program
for all demand loads, including industrial and commercial loads. This study
considered seven types of loads: residential, industrial, commercial, large users,
offices, agriculture, and government. Using MATLAB, a code is designed to
represent the application of demand strategy and the introduction of wind energy
to participate in feeding the loads. The load curves for the seven sectors are drawn
to compare the load distribution and peak formation status before applying the
demand response strategy and after applying this strategy with the introduction
of wind energy to participate in meeting the load demand.

Keywords: Peak, Loads, Wind, Demand Response, Grid Stability.
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Loadtime res=[ 603.7150 560.3720 504.6440 405.5730
402.4770 399.3810 399.3810 529.4120 588.2350 668.7310
746.1300 798.7620 804.9540 848.2970 851.3930 882.3530
907.1210 953.5600 944.2720 993.8080 984.5200 934.9850
845.2010 752.3220];

Loadtime in=10000*[ 0.0323 0.0323 0.0323 0.0320
0.0320 0.0317 0.1000 0.1000 0.1000 0.1000
0.1000 0.1000 0.1000 0.1000 0.10000 0.1000
0.1000 0.1000 0.1000 0.1000 0.1000 0.1000
0.1000 0.1000];

Loadtime com=[ 0 0 O O 2.5445 30.0927 60.7310 629.7480
854.2630 903.3370 955.5050 992.3100 958.2980 896.6200
893.4420 893.2810 967.0180 991.5550 991.4590 966.7470
917.3510 772.6000 513.9950 O0];

Loadtime Lu=1000*[0.1049 0.0988 0.0988 0.0988 0.0988 0.0988

0.1019 0.9938 0.9969 0.9969 1.0000 1.0 1.00
1.0 1.0000 1.00 0.9969 1.0000 1.0000 0.4969
0.4969 0.4938 0.5000 0.4969];

Loadtime Ag=[0 0 0 0 0 21.5385 98.4615 252.3080 455.3850
621.5380 698.4620 695.3850 652.3080 673.8460 698.4620
775.3850 796.9230 692.3080 538.4620 381.5380 295.3850
147.6920 0 0];

Loadtime Gov=[0 0 O 0 O 0 0 0 652.1680 652.0310 648.8030
654.8590 648.5310 648.3990 648.2670 651.2130 654.1910 0 O
00 0 001

Loadtime off=[0 0 O 0 0O 0 0 0 652.1680 652.0310 648.8030
654.8590 648.5310 648.3990 648.2670 651.2130 654.1910 0 O
00 0 O0O0];

$—————————- Wind Turbine Information ----------
windspeed=[13 13.5 13.6 12 11 10.5 10 9.5 9 9.2 9.1 8.8 8.5
8.2 8.1 8.8 9.5 10 12 12.2 13 13.6 13.8 14];

PR=250; $MW

Vec=8.0;

Vr=12;

Vco=14;

A=(1/(Vc-Vr) "2) * (Vc* (Vc+Vr) —4*Vc*Vr* ( (Vc+Vr) / (2*Vr) ) *3) ;
B=(1/(Vc—-Vr)"2)* (4* (Vc+Vr) * ( (Vc+Vr) / (2*Vr) ) *3-(3*Vc+Vr)) ;
C=(1/(Vc—-Vr)"2)* (2-4* ((Vc+Vr) / (2*Vr) ) "3);
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O

Vwind=windspeed (ii) ;% wind speed (m/s)

if Vwind <Vc
Pwt=0;
elseif Vc<Vwind <=Vr
Pwt=abs (A+B*Vwind, C*Vwind."2) *PR;
elseif Vr<Vwind <=Vco

Pwt=PR
else
Pwt=0;
end
figure
time=1:24;

plot (time, Loadtime res, time,Loadtime in, time,Loadtime com, time
,Loadtime Lu, time,Loadtime Ag, time,Loadtime Gov, time, Loadtime
off)

xlabel ('Hours')

ylabel ('"Load (MW) ")

legend ('Resedential ', '"Industrial', 'Commertial ', 'Large
User', '"Agricaulture', 'Government',6 'Office’)

figure

plot (TotalLoad)

hold on

plot (TotalLoad new, 'r'")

xlabel ('Hours'")

ylabel ('Total Load (MW) ")
legend ('Before DR', "After DR')

figure

plot (Loadtime res)

hold on

plot (NewLoad res, 'r')

xlabel ('Hours'")

ylabel ('Load res (MW)"')

legend ('Before DR', "After DR'")

figure

plot (Loadtime in)

hold on

plot (NewLoad in, 'r")

xlabel ('Hours'")

ylabel ('Load in (MWw) ")

legend ('Before DR', "After DR'")

figure
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plot (Loadtime com)

hold on

plot (NewLoad com, "r')

xlabel ('Hours'")

ylabel ('Load com (MW) ')

legend ('Before DR', "After DR'")

figure

plot (Loadtime Lu)

hold on

plot (NewLoad Lu, 'r'")

xlabel ('Hours'")

ylabel ('Load Lu (MW) ")

legend ('Before DR', "After DR'")

figure

plot (Loadtime Ag)

hold on

plot (NewLoad Ag, 'r')

xlabel ('Hours')

ylabel ('Load Ag (MW) ')

legend ('Before DR', "After DR')

figure

plot (Loadtime Gov)

hold on

plot (NewLoad Gov, 'r'")

xlabel ("Hours")

ylabel ('Load Gov (MW) ')

legend ('Before DR', "After DR')

figure

plot (Loadtime off)

hold on

plot (NewLoad off, 'r'")

xlabel ('Hours'")

ylabel ('Load off (MW)"')

legend ('Before DR', "After DR')

figure

plot (GenOil, 'r")
hold on

plot ( GenCoal, 'b'")
hold on

plot (GenLW, 'g"'")
hold on

plot (GenW, "k'")
hold on
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plot (GenWind, 'y')

legend ('GenOil', "GenCoal', 'GenLW', 'GenW', 'GenWind")
xlabel ('Hours'")
ylabel ('Generation (MW) ")

o

TotalGen=[totalGenOil totalGenCoal totalGenlLW totalGenW
totalGenWind]

figure

Glabel =

categorical ({'GenOil', 'GenCoal', 'GenLW', "GenW', 'GenWind'}) ;

bar (Glabel, TotalGen)
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