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Set
bus / 1%*14
slack(bus) / 1
Gen / gl*g2 /:

Alias (bus,node);
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I'I‘able GenData(Gen, *) 'generating units characteristics'
& b PRin prax
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Set GBconect (bus,Gen) 'connectivity index of each generating unit to each bus'
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Table BusData (bus,*) 'demands of each bus in MW'

Pd
1 0.0
2 0.217
3 0.942
4 0.478
5 0.076
€ 0.112
7 0
8 C
9 0.285
10 0.09
11 0.035
12 0.061
i3 0.135
14 0.14% 3
i
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Set conex 'bus connectivity matrix'
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Table branch (bus,node, *)
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lbranch (bus,node, "x") ¢ (branch (bus,node, "x")=0)
branch (bus,node, 'Limit')$ (branch (bus,node, 'Linit')=0)
branch (bus,node, 'bij') Sconex (bus,node)
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'network technical characteristics'

branch (node,bus, 'x") ;
branch (node,bus, 'Limit|');
1/branch (bus,node, 'x'");
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tariable OF, Pij(bus,node),

gquation constl, const2, const3;

const2 (bus) ..

const3..

OF =g= sum(Gen,

constl (bus,node) $ (conex (bus,node) ) ..
Pij (bus,node) =e= branch(bus,node,'bij')*(delta(bus) - delta(node)):

Pg(Gen),

delta(bus):
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Model loadflow / constl, const2, const3 /;

power (Pg(Gen) ,2) *GenData (Gen, 'a')+Pg (Gen) *GenData (Gen, 'b') )

sum (Gen$GBconect (bus,Gen), Pg(Gen)) - BusData(bus, 'pd') =e= sum(nodeSconex(node,bus), Pij(bus,node)):;
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elta.up (bus)
eita.lo (bus)
elta.fx(slack)
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solve loadflow minimizing OF using nlp;

Parameter report (bus,*), Congestioncost;

report (bus, 'Gen (MW) ') = sum (Gen$GBconect (bus,Gen), Pg.l(Gen)):
report (bus, 'Angle') = delta.l(bus);
report (bus, 'load (MW) ') = BusData (bus, 'pd');

report (bus, 'LMP ($/MWa) ') = const2.m(bus)
Congestioncost = sum( (bus,node), Pij.l(bus,node)* (-const2.m(bus) + constZ.m(node))))/2:
display OF.L, report, Pij.l, Congestioncost;
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Gen (MW) Angle load (MW) LMP(S$/MWh)
1 -6.800 16.695
2 9.390 0.358 0.217 16.695
3 0.171 0.942 16.695
4 0.170 0.478 16.695
5 0.166 0.07¢6 16.695
€ 0.070 0.112 16.695
7 0.104 16.695
8 0.104 16.695
] 0.069 0.295 16.695
10 0.062 0.0%90 16.695
11 0.063 0.035 16.695
12 0.052 0.061 16.695
13 0.050 0.135 16.695
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1 2 3 4 S )
1 -6.055 -0.745
2 6.055 0.94¢ 1.067 1.105
3 -0.946 0.004
4 -1.067 -0.004 0.096
S 0.745 -1.105 -0.0%¢6 0.380
© -0.380
7 -0.316
g -0.181
11 -0.038
12 -0.072
13 -0.158
+ 7 g 10 11 12 13
4 0.316 0.181
6 0.038 0.072 0.158
7 0.316
g -0.31¢6 0.087
10 -0.087 -0.003
11 0.003
12 0.011
13 -0.011
14 -0.115 -0.034
+ 14
9 0.115
i3 0.034

(b olS g, adgi A je) Bus b s




Pg.lo (Gen)

125 VARIABLE COF.L

= GenData (Gen, 'Pmin’') ;

Pg.up (Gen) = GenData (Gen, 'Pmax’);
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Gen (MW)

1.090
1.500

Angle

.033
.178
.141
.119
.224
.203
.203
.235
.240
.236
.243
.246
.262

load (MW)
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217
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.076
112
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.06l
.135
.149

LMP ($/MWh)
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1 2 3 4 S 6
1 0.557 0.533
2 £0<557 0.731 0.€15 0.494
3 -0.731 -0.211
4 -0.615 0.211 -0.535
5 -0.533 -0.494 0.535 0.416
€ -0.41¢
7 -0.293
g -0.168
11 -0.060
12 -0.075
13 -0.169
+ 7 8 g 10 11 12
4 0.293 0.168
€ 0.060 0.075
7 -4.1029E-17 0.293
9 -0.293 0.08€5
10 -0.065 -0.025
11 0.025
13 -0.014
14 -0.101
+ 13 14
€ 0.169
g 0.101
12 0.014
13 0.048




127 VARIABLE OF.L
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40.651

Pg.lo (Gen)
Pg.up (Gen) =

Pij.up (bus,node) $ ( (conex (bus,node) ) )= l*branch (bus,node, 'Limit');
Pij.lo (bus,node)$ ( (conex (bus,node) ) )=-1*branch (bus,node, 'Limit"');

= GenData (Gen, 'Pmin'});

GenData (Gen, 'Pmax') ;
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Gen (MW)

1.090
1.500

Angle

.033
.178
.141
.119
.224
.203
.203
.235
.240
.236
.243
.246
.262

load (MW)
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LMP ($/MWh)
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1 2 3 4 S 6
1 0.557 0.533
2 -0.557 0.731 0.615 0.494
3 -0.731 -0.211
4 -0.815 0.211 -0.535
S -0.533 -0.494 0.535 0.416
€ -0.41¢6
7 -0.293
9 -0.168
11 -0.080
1z -0.075
13 -0.1869
+ 7 g 10 11 12 13
4 0.293 0.1l68
6 0.060 0.075 0.169
7 0.283
g -0.293 0.085
10 -0.0865 -0.025
11 0.025
12 0.014
13 -0.014
14 -0.101 -0.048
+ 14
] 0.101
13 0.048
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40.651




1o i LMP

LMP
o Cugdgazme (y5eh 16.695
Lo )951,55 soddy o5 Casgamme b 20.53
byl g o ysil5 sodsi G5 cudgae 20.53




