Apéndice 1
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Figura I.1: Hoja de Excel con los datos de la simulacion

Option Explicit
Sub metodologiatesis()

' Todo lo que esté detras del simbolo "' " ser4 un comentario
Vkkkkkkkkkkkkkhkkkkkkkkkkkkkkkkkkk DECLARACION DE VARIABLES

Dim n As Integer
Dim t As Double
Dim i As Integer
Dim j As Integer
Dim k As Integer
Dim muestra As Integer
Dim testudio As Double

Dim nodosdemanda As Integer
Dim alfaresidencial As Double
Dim alfacomercial As Double
Dim alfaindustrial As Double
Dim betaresidencial As Double
Dim betacomercial As Double
Dim betaindustrial As Double



Dim tinicioproyecto As Double
Dim tfinproyecto As Double

Dim capacidadnomimnal As Double
Dim arcos As Integer

Dim tarifaresidencial As Double
Dim tarifacomercial As Double
Dim tarifaindustrial As Double
Dim ingreso As Double

Dim arcosdemanda As Integer
Dim egreso As Double

Dim costoenergia As Double

Dim preciounitarioenergia As Double
Dim nodosgeneracion As Integer
Dim costofijo As Double

Dim interes As Double

Dim inflacion As Double

Dim balance As Double

Dim balancevp As Double

Dim consinres As Double

Dim consincom As Double

Dim consinind As Double

Dim consumoindustrial As Double
Dim auxiliar As Double

Dim auxiliarvp As Double

Dim costoproyecto As Double

Kkkkkkkkkkekkekeeeosek | CIALIZACON DE VARIABLES
muestra = 100 ' el nUmero de muestras

testudio = 10 ' la duracion del estudio

nodosdemanda = 6 ' cantidad de nodos de consumo de energia
rekekkekcrecimiento del consumo

'Residencial
alfaresidencial = 1
betaresidencial = 50
‘Comercial
alfacomercial = 0
betacomercial = 25
'Industrial
alfaindustrial = 0
betaindustrial = 10

Tkkkk

'tiempos de inicio y final del proyecto

tinicioproyecto = 3
tfinproyecto =5



' cantidad de lineas de transmisién
arcos =11

'tarifas
tarifaresidencial = 10
tarifacomercial = 20
tarifaindustrial = 100

‘cantidad de lineas que alimentan la carga,
'se usa para cobrar la energia entregada
arcosdemanda =7

preciounitarioenergia = 3
nodosgeneracion = 4 ' arcos de generacion
costofijo = 100

interes = 0.12
inflacion = 0.15

Tkkkkkkkkkkkkkkkkkkkkkkkkkk COMIENZO DEL ALGORITMO

For n =1 To muestra ‘ciclo exterior que marca el nimero de muestras
mekeerkkk INICIAR VARIABLES DEL PERIODO DE ESTUDIO

ingreso =0

costoenergia=0

egreso =0

balancevp =0

consinres =0

consincom =0
consinind =0

Thkkkkkkkkkkhkkhkk

Fort=1 To testudio 'ciclo interno que determina el progreso
del proyecto

mekkkkkkkk Rutina que genera las demandas
Fori=1 To nodosdemanda
If i <= 3 Then 'residencial

Cells(i + 2, 5).Value = demanda(t, alfaresidencial, betaresidencial,
-10, 0, 10)

Elself i <=5 Then ‘comecial



Cells(i + 2, 5).Value = demanda(t, alfacomercial, betacomercial,
-10, 0, 10)

Else 'industrial

Cells(i + 2, 5).Value = demanda(t, alfaindustrial, betaindustrial,
-10, 0, 10)

End If
Next i

Mkl Rutina que chequea que estoy en el periodo que
entran los proyectos

If t >= tinicioproyecto And t <= tfinproyecto Then ' va a cobrar
hasta el tiempo final

‘cobrar los costos del proyecto
costoproyecto = 10000

Else

costoproyecto = 0

End If

If t >= tfinproyecto Then

'modifica la capacidad: las celdas que van desde las filas 12 a 22
y en la columna 6

Cells(12, 6) = 300
Cells(16, 6) = 90 'modifica la linea que alimenta a carga 21

Else 'regresa al valor original las celdas

Cells(12, 6) = 200
Cells(16, 6) = 20 'la linea original que alimenta a carga 21

End If

ek k*Rutina que determina las capacidades
Forj=1 To arcos

capacidadnomimnal = Cells(j + 11, 6)

Cells(j + 11, 7).Value = triangular(0.8 * capacidadnomimnal,
0.9 * capacidadnomimnal, capacidadnomimnal)



Next j

ek Rutina que resuelve el programa de programacion lineal
SolverReset

SolverAgregar referenciaCelda:="$D$12:$D$23", relacion:=3, Formula:= _
"$B$12:$B$23"
SolverAgregar referenciaCelda:="$D$12:$D$23", relacién:=1, Formula:= _
"$G$12:$G$23"

SolverAgregar referenciaCelda:="$1$3:$1$4", relacion:=3,
Formula:="$J$3:$J$4"

SolverAgregar referenciaCelda:="$1$5:$1$13", relacion:=2,
Formula:="$J$5:$J$13"

SolverAceptar definirCelda:="$I$15", valorMaxMin:=2, valorDe:="0", _
celdasCambiantes:="$D$12:$D$23"

SolverResolver (True)

merkeeekkkeekkRutina que calcula los ingresos

ingreso =0

Fori=1 To arcosdemanda

If i <= 3 Then 'residencial

ingreso = ingreso + Cells(i + 15, 4) * tarifaresidencial

Elselfi =4 Then 'la flecha 11 a 26 industrial

ingreso = ingreso + Cells(i + 15, 4) * tarifaindustrial

Elself (i <= 6 And i > 4) Then 'comercial

ingreso = ingreso + Cells(i + 15, 4) * tarifacomercial

Else 'industrial

ingreso = ingreso + Cells(i + 15, 4) * tarifaindustrial

End If

Next i

HerkkeekkkekkkRutina que calcula los egresos

egreso =0
costoenergia =0

For k = 1 To nodosgeneracion



‘contar lo que costo la energia

costoenergia = costoenergia + preciounitarioenergia * Cells(k + 11, 4)

Next k

egreso = costofijo + costoenergia + costoproyecto
ek *Rutina que calcular el balance
balance = ingreso - egreso

balancevp = valorpresente(balance, t, interes, inflacion) + balancevp

nekkekkkeekkkRutina para calcular el consumo insatisfecho
consumoindustrial = Cells(19, 4) + Cells(22, 4)

Fori=1 To nodosdemanda

If i <= 3 Then 'residencial

auxiliar = (Cells(i + 2, 5) - Cells(i + 15, 4)) * tarifaresidencial
auxiliarvp = valorpresente(auxiliar, t, interes, inflacion)
consinres = consinres + auxiliarvp

Elself i <=5 Then 'comecial

auxiliar = (Cells(i + 2, 5) - Cells(i + 15 + 1, 4)) * tarifacomercial
"el +1 es para que salte €11,26

auxiliarvp = valorpresente(auxiliar, t, interes, inflacion)
consincom = consincom + auxiliarvp

Else 'industrial

auxiliar = (Cells(i + 2, 5) - consumoindustrial) * tarifaindustrial
auxiliarvp = valorpresente(auxiliar, t, interes, inflacion)
consinind = consinind + auxiliarvp

End If

Next i

ekl *Rutina para escribir los resultados en la hoja de excel
Cells(n +3,12)=n

Cells(n + 3, 13) = balancevp

Cells(n + 3, 14) = consinres
Cells(n + 3, 15) = consincom



Cells(n + 3, 16) = consinind

Next t

Next n

End Sub

Public Function triangular(min As Double, med As Double,
max As Double) As Double

triangular = max + (min + Rnd() * (med - min) - max) * Sqr(Rnd())
genera los numeros aleatorios triangulares

End Function

Public Function demanda(t As Double, alfa As Double,
beta As Double, min As Double, med As Double,

max As Double) As Double

demanda = alfa * t + beta + triangular(min, med, max)

End Function

Public Function valorpresente(valor As Double, n As Double,
interes As Double, inflacion As Double) As Double

valorpresente = valor * ((1 + inflacion) / (1 + interes)) * n

End Function



