www.doanalytics.net

Analytics A

athematical
‘Modeling System

l make the software for you



A
v

RAnalytics

~MODEL
Aplication [VRP - Ruteo Utbano DBF =l
Famity |Rulec| Urbano con Ventanas de Tiempo (Pequefio) j
Ses] |A - Escenario ﬂ
Ch i
Dimensionality
Model VRPTW Matrix 0
Optimization MIN Constraints 0
Obietive Function MICO Variables E)ntinuas g
Horizon A
Intial Date /s iz O
Final date 0 Bements <> 0
Constraints 5051 0
Eements SO51 L1}
~PROCESS
Edichess I Load Estucture 0 [ Load Sets 0
I Load Tables v I Program Genergtion 0
Optimization ™ Optimization 0
Resulks .
Recuperation I Constraints 0 [” Variables 0
Process
Fixed Tead
Usuario  |User OPTEX
Fey User Key OPTEX Help Cancel

Cortrol Input | |ibrerias ] Optimizacidn ] Escenarios ] General I Modelo ] Problemas ] Topalogia I Parémetros I Matrix ] Restricciones | Variables ] Resultados ] Gréficas ] Tablas ] Reportes

~CONTROL
O ptimi Results
Model/DSS Modelo - Library CPLEX6dbitsv122  ~ I™ Selective [ Only results
Archivo Salida I Matix W Variables ¥ Constraints
LP Algorthm 7
GAMS = I Ertities Tables
MIP Options hd |
™ Run Solver B I~ GIS Tables
opatasaL D@ JAehivoTedo | peogbiny  [NOReliacen = [ GANTT Tables
Fuente Modelo  [opTEX-5IMM > Obietive F. Activa hd [~ EXCELGUI
Compiler Erfasis Optimalidad + Factibilidad + I Resuts Fitering [ EXCEL Tables
bl Dtaed st [ EXCEL Workbc
|ngmma OPTEX MMS a compilar [ Disjuntive Programing e
J ™ Modo Deteministico [ Tuning ~ ™ Cubos OLAP
Espafiol L4
[ Paralell Solution I~ TABLEAL
- 0 Problemas Paralelos I~ QLIKVIEW
™ - - ¥ DOS Window
Defautt -
- W END Window I~ XML Files
r - [7 Load Estructures ™ MPS Fie
- [T Interactive
— Time fsecs) o CPU/RAM
i imizaci MIP GAP (%)
Optimization |Opt|m|zac|0n Noma| ﬂ 0 Matrix Varables  Constraints
||: Initial Solucion ’|: Prefixed Variables terations ’D— |25:::: |5:::: |3::::
Subrmogation MO Emor Validacion
[~ s0s V¥ Low Priorty Registers x Table RAM {MBytes)
— | 10000 [128
Optimization Server
I¥ Activate Server ™ RAMDisk [ Madmize Memany
Server DW Server 16 Cores - 48G - Tiempos Enviar
Conexion Proceso

IP ] 4 . 31.168.188  Socket 5000

User |optexn1ms Clave | Cliart

120

1800

Solver Remote -

IP||}_|}_|}_D Sccketl

GAMS




.

Remote Access Server
Connectivity

ODBC

\J/§

DATA

OPTEX
hematical Model
Processor

OPTEX
aphic User Interfa

KNITRO

CPLEX

| Imlnﬁlrfb]d il :M IIG[ \.
Saver el i
MATHEMATICAL
MODEL'’S
ERVER
< % A na I‘\r[ ] cS 7 0K X Concel

d



E— gamsid

gfile Edit Search Windows Utilities Model Libraries  Help - ||&] %

B ] o

DPTEX_CDEM.gm$| DPTEX_CDEM_WD.ng| DPTEX_PTF‘.gmsH OPTEX_YRFDGA(SIn SAYE).gms  OPTEX_VRPDGA.gms | OPTEX_CDEM.Ist | OPTEX_YRPDGA. st

R ACVE([v,ci,cc] Asignacidn Ciclos a Vehiculos

R MMEX [m,e,ee] Secuencia Eventos Muelle

R AVEH[v] Asignacién de Vehiculos

R _AVLX[v,ci,cc] Secuencia Ciclos Vehiculo

R _AVMI1[m,e] Asignacion Muelles a Vehiculos

R BVMC[v,ci] BAsignacidn Vehiculos -» Muelles (Ciclos)
R AVOL[v,ci] Lzignacidn de Cielo a Cliente

R S5TVE[v,ci,cc] Secuencia Tiempo Vehiculo MATHEMATICAL MODEL
R TFCX[v,ci] Tiempo Final Ciclo Vehiculo

R TFEM[m,e] Tiempo Final Evento Muelle
R TF5X[v,ci] Tiempo Fin Servico Cliente GAMS PROGRAM
R TICI[v,ci] Tiempo Inicio Ciclo

R TIEM[m,e,ee] Tiempo Inicial Evento Muelle

R TIS1[v,ci] Tiempo Inicio Servicio

R TMVi[v,ci,m,e] Sincronizacidn Tiempo Muelle - Vehiculo 1
R TMVZ[v,ci,m,e] Sincronizacion Tiempo Muelle - Vehiculo 2
R VCLC[c,w] WVisita de Destinos (ciclaos)

m

OPTEY—% BeckFricrion® Asianacien Ciclos 5 Vahirnloo
*QPTEX-> Restriccion: As51gnaclion L1clos 8 Venlculos

R_AC‘.’E[v,ci,cc]S[ C VEH(v) and C CIC(ci) and C CPO(ci,cc) )..
+ SOM([C MOV[v,m] ,C_EVE[e] ],V _BVMC[v,ci,m,e]$(C VEH(v) and C_CIC(ci) and C MUV(v,m) and C EVE(e) ) )

- SUM([C MOV[v,m] ,C EVE[e] ],V AVMC[v,cc,m,e]$(C VEH(v) and C CIA(cc) and C MVE(m) and C EVE(e) } ) =g= 0 ;

*OPTEX-> Restriccion: Secusncla Eventos Muslle

R_AI-LE}{[IL,E,EE]S[ C_MUE (m) and C_EVE(e) and C_EPC(e, e} }..

+ V_BME[m,e] $(C_MUE(m) and C_EVE(e) )

- V BME[m,ee]$(C MUE (m) and C EVA(es) ) =g= 0 :

*OPTEX-> Restriccion: i fehiculos

E_AVEH[v]S( C_VEH(v) ).. il
o m rurmr s tr o mrrmore.s ”r rrmrr e s a .

108: 29 Ingert
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DISJUNCTIVE PROGRAMMING
(GROSSMAN)

T2 OPTEX-VRP - Constraints - [Constraints] — O >
¥ Archive Edicién  Ver Analisis  VYer Ayuda - 8 %X
| afa BB S| W wlee ] ¥ |m@| B|0)x|od(= &Q=[4Z)
B[ %] 4] =i @Bfud|=| RafzE] 2] ] w9
Constraint Spanish Desc. Typel| Value RHS Logic Variable
CAPP Capacidad de los Vehiculos en Peso < CAPP AVL
CAPY Capacidad volumétrica de los Vehiculos 4 CAPY AVL
EMSA Ertrada y Salida del Mado = 0 AVL
MOCL Ciclos no Permitidos & 1 AVL Cptimization |CPLE)! 64 bits v12.2 J
PLTA Penalizacién por Legada Tardia < |HCIE VCl N
izacio LP Algorithm |Ban'ier MO CroosCwer j
PLTE Penalizacian por Legada Temprana > HAFE VCl | J
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TTSE Tiempa Limite de Servicio < TOUO AVL
Bmphesis  |Cptimaidad + Factibiidad |
UTVE Ltilizacion de Vehiculos 4 0 Parametric
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*QPTEX—-> Programacicn Disyuntiva
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I Archivo  Edicion  Wer Analisis  Ver Ayuda - 8 x
2| w4 B8] S| ] e | 3 [m(m| @|0|x|<l@]=] &]QE=|2Z
0| se |z o] @l mBluat|=| malzz] 22 w9
Caonstraint Spanish Desc. Type| Value RHS Logic Variable
CAPP Capacidad de los Vehiculos en Peso < CAPP AVL
CAPV Capacidad volumétrica de los Vehiculos < CAPV AWL
EMSA Entrada y Salida del Modo = ] AVL
MNOCL Ciclos no Pemmitidos < 1 AVL
T v, o 7 THEN PLTA Penalizacién por Uegada Tardia < HCIE WCI
i . PLTE Penalizacion por Uegada Temprana > HAFE VI
SANO Salida del Modo Origen = ] AWL
STIL Secuencia de los Tiempos de Uegada > RPTW VCL
TTSE Tiempo Limite de Servicio < TOUO AVL
UTVE Ltilizacién de Vehiculos < 1]
T o '-__T_.J—‘-_ — - Ir ' = TET -"'_7 '"__T.J—‘-_ e - Ir ' MITLTA] WCLI Visita de Destina b 1
e T — T W Vicka Desamios por Vehicilo - 0
R STIL|wv,c, k] ;
AT T L7 . <
LeeNLAL E s
04:25:57 p. m.
SOFFECHO ‘




OPTEX generates GAMS structured programs for each model|, it is
error free and easy to understand, because all description that exists

The multilingual capacity of OPTEX permits description in multiple
languages, then is possible to have the same model in different

Analytics

STRUCTURED MATHEMATICAL MODEL PROGRAMS

‘== gamside: D:\Dropbox\ GENEX\COES\SHTGES-EXP\MODPLA\PE\OPTEX_MODPLAN.gpr - [d:\Dropbox\ GENEX\COES\SHTGES-EXP\MODPLA\PE\OPTEX_MODPLAN.gms]

L5 File Edit Search Windows Ut

=T = TR A — T

ilities Model Libraries  Help

OPTEX_MODPLAN. gms  OPTEX_MODPLAN. Ist ‘ OPTEX_DEMD. gms‘ OPTE>_SCOE.gms ‘

+ SuM([c_BLoO[bl ,
- SUM([C_DGT[sd]

&l
b

R_CCP[t,pl$( C_ TTIT
SUM ([C_BLO[b] ]
SUM ([C_BLo[b] ]
SUM ([C_BLo[b] ,
- SUM([Cc_EVC[p,m]
- SuUM([c_BLo[b]l ,
- SuM([Cc_BLolb] ,

I+ o+

R_CGS[t,p,blS( C_ T
SUM ([C_EBC[p,m]
SUM([C_CBCIp, <]
SUM ([C_CRK[p, cb

I+ o+ o+

Q

R_CNDF[t,z,b]5( C___
SUM ([C_TBA[z,qg]
SUM ([C_HBA[z,p]
SUM ([C_CBB[z, £]
SUM ([c_cB2[z,f]

I+ o+ o+

- SumM([c_CB2(z,£]

+ ¥V IIC[t,b,z]5(C

2065 71 Mo

V_ATU[t,p,blS(C__TTT(t)

- V_ENR[t,z,bl$(C__TTT(t)

- V_EIC[t,b,z]$(C__TTT(t)

and C_NTE (ns) ) ..
C_CTN[ns,g] ,C_CBTI[g,k]
1,V_VCL[t,ns,sd]$(C__TTT(t)
(t) and C_HCP(R) )..
LV_ATU[t,p,b]S(C__TTT(t)
,V_VCE[t,p,b]§(C__TTT(t)
c_cac(p,c] 1,P_EccC[p,cl
1, B_ECVE [m]
C_KAC[p, cb]
¢_EAC[p,m]

1,P_ECEC [cb,p]
1,2_ECEC[m,p]

T ()

and c_CEC (p)

1,V_HCE[t,p,m,b]$ (C__TTT (t)
1,V_HCCIlt,p,c,b]$(C__TTT (t)
1 1,V_HCK[t,p,cb,bl§ (C__TTT(t)
and c_

and C_HID(p)

TTT(t) and C_BAR(z) and C_BLO(b) }..
1,V_GTE[t,qg,b]§ (C__TTT(t)
1,V_GHI[t,p,bl§(C__TTT(t)
1,V_TCClt, b, £1$ (C__TTT(t)
1,v_TCcct,b,f1$(C_ TTT (L)

and C_BAD(z)
1,V_PED[t,b,£]$(C__TTT(t)
and c_BLO (b)
and ¢ BLO (b)

TTT (t) and ¢

1,P_IPCAlk]

* V_VEE[t,m]$(C__TTT(t)

and ¢_

and c_|

¥ V_ccolt,b,g,k]l$(C__TTT
and C_NTD(ns) and C_DTN(ns,sd) )

and Cc_HID(p) and C_BLO(b) )} )

and C_HID(p) and C_BLO(b) ) )
* V_HCC[t,c,p,b]$(C__TTT(t) and C_CH

and C_EME (m) ) )
* V_HEC[t,cb,p,bl5(C__TTT(t) and (|
* V_HEC[t,p,m,b]$(C__TTT(t) and C_HI

and c_BLO(b) ) ..

and ¢_HID(p) and C_EBC(p,m) and
and C_HID(p) and C_CBC(p,c) and

and C_HID(p)
BLO(b) ) =e= 0 ;

and C_CaX(p, cb)

and C_TER(g) and C_BLO(b) ) )
and C_HID(p) and C _BLO(b) ) )
and C_BLO(b) and C_CIR(f) ) )
and c_BLO(b) and C_CIR(f) ) )
BLC (b) )

and C_BLO(b) and C CIR(£) ) )
BIC(z) )

BIC(z) ) =e= 0 ;

(

aj

t) and C_BLO(b)
po=1= 0 ;

(p,c) and ¢_HID(p)

| KAN (cb)
D(p) and C_EAC (p,m)

and C_AKC (cb,p)

£_BLO(b) ) )
c_BLO(b) ) )
nd c_BLO(b) ) )

and C_TMCR (g)

and ¢_BLO(b) ) )

and c_BLO(b)

and ¢_BLO(b) ) )

and C_CBT(g,k) ) )

) )
—e= P_HAT[t,p]

in the data base are translated to the program.

idioms.



OPTEX Mathematical Modeling System - Chief Scientist DecisionWare Internatienal Corp. (OPTEX MMS 374338-456039)
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mmmEmE“ !cm,':*'mﬁgg In October of 2013, COES-SINAC, (Committee for Economic
Operation of the National Electricity Interconnected System of Peru)

INTERCONECTADO NAGIOMNAL
selected DW to develop the project "NEW SIMULATION MODEL
OF THE ECONOMIC DISPATCH OPERATION FOR THE

NATIONAL PLAN OF TRANSMISSION", which includes multiple
mathematical optimization models to support the expansion of the

transmission electricity network of the Republic of Peru.

=
e ~/ \ icro e The project includes simulation models of
=t S simultaneous optimum dispatch of electricity
4 and natural gas systems and the evaluation
of multiple expansion uncertainty scenarios,
in order to build paretto curves that support
the selection of a robust expansion plan
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E File Edit Search Windows Utilities Model Libraries

o 1] %) v |
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Help

|I:|F'TE.‘><_MI:IDF'LAN_gms DPTEX_MEIDF'LAN.Ist| EIF'TEX_DEMEI.ng| OPTEX_SCDE.gms

x
b m O

L,
i
i)

A LN UAE mMAy g ANL A 7

Sonempty

*OPTEX—> Maestros Indice

SET od Macroescenario

/
$include I od.opt

/o

SET ht Expansidn Transmisidn

/
$include I ht.opt

/o

SET hc Costo Combustible
/!

24: 112 |Modified Insert

(T

INDEXES
DECLARATIONS

MODEL HEADER




== gamside: D:\Dropboxt GENEX\COES\SHTGES-EXP'\MODPLA\PE\OPTEX_MODPLAM.gpr - [d:\Dropbox GENEX\COES\SHTGES-EXP\MODPLA\PE\OPTEX_MODPLAN.gms]

== File Edit Search Windows Utilities Model Libraries Help

SRR — P

| OPTEX_MODPLAN.gms OPTEX_MODPLANIst | OPTEX_DEMO.gms | OPTEX_SCDE gms |

aitas (oomm T 4smmmm ALIAS INDEXES
ALTAS (ht,pt) DECLARATIONS

ALIAS (t,q,TT) ;
ALIAS (ns,an) ;
ALIAS (b,bl)
ALIAS (p,c) i
ALIAS (m,n) ;
ATLTAS (cb,bc) !
ALIAS (f,f£ff) ;
ALIAS (v,vv) i

SET set HPFL(TT,t) Mapec de Conjunto en t-TT

/!

$include C__ HPL.opt

I

*OPTEX—-> Include PRO MODPLAN ##POSIND##
PARAMETERS _

PP DIAS[t] Dias periocdo t

/!

$include PF _DIAS.opt

/!

PP HORAS[t] Horas periocdo t
/!

190: 132 |Modified Inzert




m= gamside: D\ Dropbod GENEX\COES\SHTGES-EXPAMODPLAPE\OPTEX_MODPLAM.gpr - [d\Dropbox GEMEX\COES\SHTGES-EXPAMODPLANPELOPTEX_MODPLAN.gms]

== File Edit Search Windows Utilities Model Libraries Help

SRR C—— Y]

| OPTEX_MODPLAN.gms  OPTEX_MODPLAN.Ist | OPTEX_DEMO.gms | OPTEX_SCDE.gms |

*ODTEX—-> Par

V)

LI gl A P

PP _DIAS[t] Dias periodo t

/!

$include PF_DIAS.opt

/

PP HORAS[t] Horas periocdo t

/!

$include PF _HORAS.opt

/!

PP HINI[t] Hora Inicial Pericdo t
/

$include PF _HINI.opt

/!

PP _HFIN[t] Hora Final Pericdo t
/!

$include PF HFIN.opt

/!

PP _DINI[t] Dia Inicial Periodo t
/!

$include PF_DINI.opt

/

PP DFIN[t] Dia Final Periodo t
/!

$include PF DFIN.opt

/!

190: 132 |Modified Insert

B — " | @mmmm TIME STANDARD PARAMETERS
DECLARATIONS

AND

REA

ING
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SRR C—— Y]

|I:|F'TE.‘><_MI:IDF'LAN_gms DPTEX_MEIDF'LAN.Ist| EIF'TEX_DEMEI.ng| OPTEX_SCDE.gms

*QPTEX—-> Conjunteos L

SET C_S50D(od) Escenario Demanda Global -»> Macro-Escenario
/!
$include C_SOD.opt
/o

SET C SHT (ht) Escenarioc Costos Inversidén Transmisién

/
$include C SHT.opt

/o

SET C SHC (hc) Escenaric Costo Combustible
/

$include C SHC.opt

/o

SET C_SHH(hh) Escenaric Hidrologias
/!

$include C SHH.opt

/o

SET C_SHR(hr) Escenaric Redespacho
/!

$include C_SHR.opt

/o

SET C NTE(ns}) Nodos en la Red de Gasoductos
/
$include C NTE.opt
'

238: 51 |Modified Insert

READ SETS

DECLARATIONS

AND
READING
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|I:|F'TE.‘><_MI:IDF'LAN_gms DPTEX_MEIDF'LAN.Ist| EIF'TEX_DEMEI.ng| OPTEX_SCDE.gms

*QPTEX—-> Par

V)

Parameters

P CMDE[d] Fraccidén Tramo Curva Costos Défic
/!

$include P_CMDE.opt

/

P EVOM[t,p] Costo Variable O & M (USD-GWh)
/!

$include P_EVOM.opt

/!

P COM[g] Costo Variable de Operacidn y Mant
/

$include P _COM.opt

/!

P FDCO[t,g,m] Factor de Descarga Lago Junin
/!

$include P FDCO.opt

/!

P VATI[t,ns] FEeservas por tipo de Gas (MPC
/!

$include P_VATI.opt

/

P VFEM[t,m] Volumen Final Embalse (Mm3) -

/!

$include P_VFEM.opt

/!

238: 51 |Modified Insert

it Electricidad (USD-GWh)

Tabla: CHICGI

(s)

enimiento (USD-GWh) Tabla:

(ad) - Tabla: EME DES (5)

Tabla:

) NOD INV (S)

Tabla: EMB_FIN (S)

RI

Tabla:

CENTEE

EAD PARAMETERS

MAE DEF (R)

(R)
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*QPTEX—-> Parame O 5

s mm— SPECIAL PARAMETERS
CEP _EVOM[t,p] - Conjunto Dinamico Funcion Escalon P_EVOM

CEP DEMG[t,sd,ns] - Conjunto Dinamico Funcion Escalon P DEMG
CEP CRAL[t,ns] - Conjunto Dinamico Funcion Escalon P_CAAL
CEP _PRIE[t] - Conjunteo Dinamico Funcion Escalon P_PRIE

CEP PICO[t,b,z] - Conjunto Dinamico Funcion Escalon P_PICO
CEP CTERZ[t,b,z] - Conjunto Dinamico Funcion Escalon P _CTRZ »
CEP DIBM[t,di,b] - Conjunto Dinamico Funcion Escalon P_DIEM 1 PESODE o
CEP MWBI[t,g] - Conjuntoc Dinamico Funcion Escalon P _MWBI
CEP GSOL[t,b,g] - Conjunto Dinamico Funcion Escalon P_GSOL

[A(}
[&5]

YALOR

CEP MNCT[t,ty] - Conjuntc Dinamico Funcion Escalon P_MNCT

CEP MCST[t,ty] - Conjunto Dinamico Funcion Escalon P_MCST

CEP CMIN[t,m] - Conjuntoc Dinamico Funcion Escalon P_CMIN

CEP CTGD[t,tr] - Conjunto Dinamico Funcion Escalon P_CTGD

CEP HBP[t,b] - Conjunto Dinamico Funcion Escalon P _HBP

CEP PEDE[t,z,b,hd,hp] - Conjunto Dinamico Funcion Escalon P_PEBDE
CEP DMAE[t,si,hd,hp] - Conjunto Dinamico Funcion Escalon P_DMAE

CEP CCI1[t,f] - Conjunto Dinamico Funcion Escalon P _CCIL
CEP CEPX[t,m] - Conjunto Dinamico Funcion Escalon P CEPX
CEP DSGE[t,p] - Conjunto Dinamico Funcion Escalon P_DSGE

CEP CGI[t,g] - Conjunto Dinamico Funcion Escalon P_CGI
CEP CTI[t,p] - Conjunto Dinamico Funcion Escalon P_CTI
CEP PBM[t,b,si] - Conjunto Dinamico Funcion Escalon P_PBM

loop (C_ TTT(t},
CEP_EVOM[t,pl=yes$ (P _EVOM[t+l,pl=0) ;
P EVOM[t+1,p] $CEP_EVOM[t,pl=P_EVOMI[t,p] ;
CEP DEMGI[t,sd,ns]=yes$ (P DEMG[t+l,sd,ns]=0) ;
P DEMZ[t+1,sd,ns]$CEP DEMG[t,sd,ns]=P DEMGZ[t,sd,ns] :

238: 51 |Modified Insert
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P_CMDE[d]${5m E0d])

*OPTEX—> Pa 5 VYalores por

CMDE [d]) = B CMDE[d] * 1000 ;Efﬂ;: B _ READ PARAMETERS
P_EVOM[t,pl$ (P_EVOM[t,p]) = P_EVOM[t,p] * 1000 ; IbEFAULT VALUES

P COM[g]5(P COM[g]) = P COM[g] * 1000 ;
P_FDCO[t,q,m]$(P_FDCO[t,q,m]) = P_FDCO[t,qg,m] * 1 ;
P VATI[t,ns]$(P VATI[t,ns]) = P_VATI[t,ns] * 1 ;

P VFEM[t,m]$(P_VFEM[t,m]) = P _VFEM[t,m] * 1 ;

P DEMG[t,sd,ns]5 (P _DEMG[t,sd,ns]) = P DEMG[t,sd,ns] * 1 ;
P CRAL[t,ns]5 (P _CAAL[t,ns]) = P CRAL[t,ns] * 1 ;

P CPRO[ns]1$(P_CPRO[ns]) = P_CPRO[ns] * 30 ;
P_CMDG[ns,dg]$(P_CMDG[ns,dg]) = P_CMDG[ns,dg] * 1 ;
P CEOM[ns]$ (P _CBOM[ns]) = P _CEBOM[ns] * 1 ;
P_PRIE[t]$(P_PRIE[t]) = P_PRIE[t] * 1 ;

P PCAL[k]% (not P_PCAL[k]) = 1.00000000 ;

P PCAL[k]S(P_PCAL[k]) = P_PCAL[k] * 1 ;

P FPcC[c,pls(not P FPCCle,pl) = 0.00000000 ;
P_FPCClc,pl$(P_FPCClc,pl) = P_FPCClc,pl * 1 ;

P FEVE[m]% (not P_FEVE[m]) = 0.00000000 ;

P FOVE[m]S (P _FPVE[m]) = P _FPVE[m] * 1 ;

P FPEC[cb,pl$ (not P FPEC[cb,p]) = 0.00000000 ;
P_FPRC[cb,pl$ (P_FPRC[cb,pl) = P_FPEC[cb,pl * 1 ;

P FPEC[m,pl%(not P FPEC[m,pl) = 0.00000000 ;

P _FPEC[m,pl]$(P_FPEC[m,pl]) = P_FPEC[m,p] * 1 ;

P FPCE[p,cb]$ (not P FPCE[p,cb])} = 0.00000000 ;

P FPCE[p,cbl5 (P _FPCE[p,ckb]) = P _FPCElp,cb]l * 1 ;

P FPEE[cb,bc]% (not P FPEK[cb,bc]l) = 0.00000000 ;

P FPEK[cb,bc]$ (P _FPEE[cb,bc]) = P_FPEE[cb,bc] * 1 ;
P FPEK[m,cb]$ (not P FPEKE[m,cb]} = 0.00000000 ;

P FPEE[m,cb]l$ (P _FPEE[m,ckb]) = P FPEE[m,cb] * 1 ;

P CTRA[t,b,z]$(P_CTRA[t,b,z]) = P _CTRA[t,b,z] * 1 ;
P DIBM[t,di,bl%(not P DIBM[t,di,b]) = 0.00000000 ;

1370: 95 |Modified Insert
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P VFE[t,m]5(C_ TTa(t)) = 0.00000000 * PP _T[t] ;
Parameter P VAT[t,ns]

P VAT[t,ns]%(

Valor Inicial (Mm3)
c__TTA(t)) = 0.00000000 * PP _T[t] ;

Parameter P MIM Mes inicial del modelo () :
P MIM = 1.00000000 ;

Parameter P NPFMO[t]
P NPMO[t]5(

Numero del Periocdo del Modelo ()
c__TTT(t)) = 1.00000000 * PP_TSEQ[t] ;

*OPTEX—> Conjunteos Calculados

Embalses Con Regqulacidén Mensual ;
= C_EMEBE (m) — C_ERH(m) H

SET C_EMN (m) (T
C_EMN (m)

Plantas Térmicas Multi-Combustible + Must Run ;
= C_TMC I[g:l + C_TMR(Q‘J H

SET C_TMCR (g)
C_TMCR (g)

SET C_NAP (ns)

C_NAP (ns) = C_NCA (ns) + C_NPE(ns) ;
SET C DTN (ns,sd)

C DTN (ns,sd)

Sector Demanda de Gas —-> Nodo + Sector Térmico ;
= C_SDN(ns,sd) + C _DGT (sd) ;

SET C BOL (bl)
C_BOL (bl)

Pericdos de Carga ;

C  DIM hecthe) = vyes ;

Parameter P_VFE[t m] Volumen Inicial Embalse o Condicion Iniciall (Mm3) -

Nodos en la Red de Gascductos con Almacenamiento o Produccidn ;

CALCULATED PARAMETERS

CALCULATED SETS

OPTEX RESOLVES THE CORRECT ORDER
sc_sro1) ) = ves ;TQO DECLARE PARAMETERS AN
SET C_ DIM hc(hc) Dimension hHAVI:M'G :IJN JMI:ND THE RELATIONS B%TWEEN THEM

SETS,
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Variables
Vv _ccolt,b,g, k]
V_VCL[t,ns,sd]
V_ATU[t,p,bl]

Consumo Combustible

Volumen Transportado al Cliente
Bgua Turbinada Central Hidraulica
V_VCE[t,p,b] Vertimiento Central Hidriaulica
V_VEE[t,m] Vertimiento Embalse
V_HEC[t,cb,p,b] Zgua Punto Conexidn -> C.
vV _HEC[t,p,m,b] Agua Embalse -> C. Hidraulica
V_HCE[t,p,m,b] ZAgua C. Hidriulica -»> Embalse
V_HCC[t,ps,c,b] Agua C. Hidraulica (p) -> C.
V_HCE[t,p,cb,b] Agua Central -> Punto Conexidn
V _GTE[t,g,b] Generacién Térmica
V_GHI[t,p,b] Generacién Hidriulica
vV _TCcclt,b,f] Energia -> Circuito
V_ENR[t,z,b] Energia-> Barra
V_PED[t,b, f]
V_EIC[t,b,z]
Vv _TIC[t,b,z]

Exportacion Interconexion Comercial
Importacion Interconexion Comercial

V_VFE[t,m] Volumen Final Embalse
V _SQE[t,m] Agua Saliendo Embalse
V_EQE[t,m] Agua Entrando Embalse

V_VFB[t,m,b]
V_HEE[t,chb,m]
V_HEE[t,m,n]
V_HEK[t,m,cb]
V_VEB[t,m,b]
V_EVE[t,m] Evaporacion Embalse
V_HEE[t,cb,bc]
V_VEE[t,cb] Vertimiento Punto Conexidn
V_HRI[t,cb,dx] Holgura Riego

Vv DEF[t,z,d,b] ERacionamiento Barra

Volumen Final Embalse por Blogue
Zgua Punto Conexidén —-> Embalse
Agua Embalse (m) -> Embalse (n)
Agua Embalse ->» Punto Conexidn

1370: 95 |Modified Insert

Hidrdulica

Pérdidas Energia Circuito Direccionado

Vertimiento Embalse Regulacion Horaria

BRgua Punto Conexidn -> Canal Bocatoma

(T

Hidraulica (c)

MODEL
DECL

ARIABLES
RATIONS
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*OPTEX—> Funcicon CObjetive W

FO XOON Costo Operaciones + Penalizacionest

FO _XCBT Costo Combustibles _ OBJECJIVE FUNCTION

FO XGAS Modulo Transporte Gas Natural RIABLES
FO_XIFEX Costo Neto Importar - Exportar

FO XOPE Costo Administracion-Mantenimiento

FO XPEH Costo Penalizaciones Hidraulicas

FO ¥REL Costo Racionamiento Electrico

FO XTCC Otras Penalizaciones

FO_OPTEX Consolidada ->» Relajaciones + Originales

AT e R a1 e riables

i

POSITIVE Variables v _cco,V_VCL,V_ATU,V _VCE,V_VEE,V_HRC,V_ HEC,V HCE,V_ HCC,V_ HCK,V_GTE,V_GHI,V TCC,V ENR,V_

V_ATU.up[t erbl = P_CTU[t prb1S(C_

TTT(t)) -
V_HEC.lo[t,cb,p,b] = P_IMEC[t,cb,pl$(C_ TTT(t)) ;
v _HKC.up[t,cb,p,b] = P_LTKC[t,cb,pl$(C_ TTT(t)) ; _ MODEL VARIABLES
v _HEC.lo[t,p,m,b] = P _LMEC[t,m,pl5(C_ TTT(t})
V_HEC.up[t,p,m,b] = P_LTEC[t,m,plS$(C__ TTT(t)) ; [;()l,rl[)s;
V_HCE.lo[t,p,m,b] = P _LMCE[t,p,m]$(C_ TTT(t))
V_HCE.upl[t,p,m,b] = P _LTCE[t,p,m]$(C__ TTT(t)) :
Vv _HcC.lol[t,p,c,b]l = P_LMCC[t,p,cl$(C_ TTT(t)) -
V_HCC.uplt,prc,b] = P_LTCC[t,p,cl$S(C_ TTT (L)) -
V_HCK.lo[t,p,cb,b] = P_IMCK[t,p,cb]l$(C_ TTT(t)) ;
V_HCK.upl[t,p,cb,b] = P_LTCK[t,p,cbl$(C__ TTT(t))

V_GTE.uplt,g,b]l = P_C&T[t,g,b]l$(C__TTT(t))
V_GHI.uplt,p,b] P_CGH[t,p,b]S(C__TTT(t)) 7
WV _EIC.upl[t,b,z] P MEIC[t,b,z] »
V_IIC.uplt,b,z] P MIIC[t,b,z] ;
V_VFE.up[t,m] = P_CEP[t,m]S(C_ TTT(t}) ;
V_VFB.lo[t,m,b] P_CMIB[t,m,b]5(C__TTT(t)) -
V_VFB.up[t,m,b] P CEPB[t,m,b]5(C_ TTT(t)) ;

rer rrrers W _ T i, R | — T TohETrTy Fa i P I ] mmm S

1= T T |
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*ODTEX
OPTEX

Parameters

—> Paoramaetre i

Ix
1]

VVA VCL[t,ns,sd,hc,od,hh,ht,hr]

VVA VCE[t,p,b,hc,od,hh,ht,hr]
VVAE VEE[t,m,hc,od,hh,ht,hr]

r

r

VVA HEC[t,p,m,b,hc,od,hh,ht,hr]
VVA HCE[t,p,m,b,hc,od,hh,ht,hr]
VVA HCC[t,p,cr/bshe,od,hh,ht, hr]

VVAR GTE[t,g,b,hc,od,hh,ht, hr]
VVA GHI[t,p,b,hc,od,hh,ht,hr]
VVAE TCcClt,b,f,;hc,od,hh,ht,hr]
VVA ENRI[t,z,b,hc,od,hh,ht, hr]
VVA PED[t,b,f,hc,od,hh,ht,hr]
VVA EIC[t,b,z,hc,od,hh,ht,hr]
VVAE IIC[t,b,z;hc,od,hh,ht, hr]
VVAE VFE[t,m,hc,od,hh,ht, hr]
VVA SQE[t,m,hc,od,hh,ht,hr]
VVA EQE[t,m,hc,od, hh,ht, hr] .,
VVAE VFB[t,m,b,hc,od,hh,ht,hr]
VVA HEE[t,cb,m,hc,od,hh,ht,hr]
VVA HEE[t,m,n,hc,od,hh,ht,hr]
VVA HEEK[t,m,cb,hc,od,hh,ht,hr]
VVAE VEB[t,m,b,hc,od,hh,ht,hr]
VVA EVP[t,m,hc,od,hh,ht,hr] ,
VVA HEE[t,ck,bc,hc,od,hh,ht,hr]
VVA VEE[t,cb,hc,od,hh,ht,hr]

-1

r

r

r

r

r

r

r

r

r

r

r

r

r
TR e |

TrrTEm  TrTT T o . DUV P R W W

VME VEE [t,m]
VVA HRC[t,cb,p,bshc,od,hh,ht,hr]

VVA HCE[t,p,cb,b,hc,od,hh,ht,hr]

VME_VFE[t,m]
VME_SQE [t,m]
VME_EQE [t,m]

VME EVE[t,m]

VME_VCE[t,p,b]
r

r

r
VME_GTE[t,qg,b]
VME_GHI[t,p,b]
VME_TCC[t,b, £]
VME_ENR[t,z,b]
VME_PED[t,b, £]
VME_EIC[t,b, z]
VME_IIC[t,b,z]
r
F
r

VME_VFB[t,m,b]
r

VME_HEE [t,m, n]
r

VME VEB[t,m,I]

r

r

VME_VEE[t,cb]

TR TTT T T

-1

r

VMX_VEE[t,m]
VME_HEC[t,cb,p,b]
, VME_HEC[t,p,m,b]
, VME_HCE[t,p,m,b]
, VME_HCCI[t,p,c,b]
VME HCE[t,p,cb,b]

r

r

r

r

r

r

r

VMX_VFE[t,m]
VMK SQE[t,m]
VMK EQE [t,m]

r

VME HEE[t,clb,m]

r

VME_HEE[t,m,cb]

r

VM EVE[t,m]
, VME_HEE[t,cb,bc]
VM¥ VEE[t,cb]

. P

VME VCL[t,

r
VM VCE[t

r

VMX_GTE[t,qg,b]
VMX_ GHI[t,p,b]
VMX_TCC[t,b, f]
VMX_ENR[t,z,b]
VMX_PED[t,b, f]
VMX_EIC[t,b,z]
VMX_IIC[t,b,z]
r
r
r
VMX_VFB[t,m,b]
r
VMX_HEE [t,m,n]
, VMX HEK[t,m,
VMX_VEB[t,m,b]
r
, VMX_ HEE[t,

r

1 TTRETr TTT T T

VME HERC[t,cb,p,

, VMX HEC[t,p,m,b]

, VMX HCE[t,p,m,b] , VMN HC

, VMX HCC[t,prc,b]l , VMN HC
, VMX HCE[t,p,cb,b]l , VMN]

VMN_
VMN_SQE [t,m]
VMN_ EQE [t,m]

VMX HEE[t,cb,m]

VMN EVE[t,ml]

laswvio and

o]

St ar

VVA_ccolt,b,g, k,hc,od,hh, ht,hr] , VME_ccolt,b,g,kl , "X _ccolt, SFATISTIC
r VME VCL[t,ns,sd]
VVA_ATU[t,p,b,hc,od, hh, ht, hr] , VME ATU[t,p,b] , VMK _ATU[t,p,b] , VMN ATU[t B

ns,sd] , VMN VC

VMN GTE[t,g,
VMN GHI[t,p,
VMN TCC[t,b,
VMN ENR[t, z,
VMN PED[t,b,
VMN EIC[t,b,
; VMN TIC[t,b,
VFE[t,m] VDE
VDE
, VDS
VMN VFB[t,m,

, VMN HEE[t
VMN HEE [t,m,

;, VMN HEK[t
VMN VEB[t,m,
;s WDE
cb,bc] , VMN_HE

r

r

r
r
r

ch]

r

OR
STOCHASTICORTIMIZATION
| MODEL

VMARIABLES ccott/b,g

ns,sd] , VDS VCL[t,ns,.
VDS ATU[t,p,b]

s cb,p,b] , VDS HEC[t

Clt,prm, bl VDS_HEC[t,p,m

r

E[t,p,m,b] , VDS HCE[t,p,m
clt,prc,/b] , VDS _HCC[t,p,C
| HCK[t,p,cb,b] , VDS HCKI[t

]
b]
£l
]
£l

r ?DS_GTE[t,g,b]

VDS GHI[t,prbl
VDS_TCC[t,b,f]
?DS_ENR[t,z,b]

VDS _PED[t,b, f]

z] VDS _EIC[t,b,z]

z] VDS_IIC[t,b,Z]

| VFE[t,m]

| SQE[t,m]

| EQE[t,m]

=1 VDS_VFB[t,m,b]
rcb,m] , VDS HERE[t,cb,m]
n] , VDS _HEE[t,m,n]
rm,cb] , VDS _HEE[t,m,cb]
=1 VDS_VEB[t,m,b]

| EVP[t,m]

E[t,cb,bc] , VDS_HEEK[t,cb,]

VMN VEEK[t,cb]

-1 . | TTRIALT  TT L

VDS VEE[t,cb]

- ra -1 i P | Trmm TTT T T -1
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*ODTEX
OPTEX

Parameters

—> Paoramaetre i

Ix
1]

VVA VCL[t,ns,sd,hc,od,hh,ht,hr]

VVA VCE[t,p,b,hc,od,hh,ht,hr]
VVAE VEE[t,m,hc,od,hh,ht,hr]

r

r

VVA HEC[t,p,m,b,hc,od,hh,ht,hr]
VVA HCE[t,p,m,b,hc,od,hh,ht,hr]
VVA HCC[t,p,cr/bshe,od,hh,ht, hr]

VVAR GTE[t,g,b,hc,od,hh,ht, hr]
VVA GHI[t,p,b,hc,od,hh,ht,hr]
VVAE TCcClt,b,f,;hc,od,hh,ht,hr]
VVA ENRI[t,z,b,hc,od,hh,ht, hr]
VVA PED[t,b,f,hc,od,hh,ht,hr]
VVA EIC[t,b,z,hc,od,hh,ht,hr]
VVAE IIC[t,b,z;hc,od,hh,ht, hr]
VVAE VFE[t,m,hc,od,hh,ht, hr]
VVA SQE[t,m,hc,od,hh,ht,hr]
VVA EQE[t,m,hc,od, hh,ht, hr] .,
VVAE VFB[t,m,b,hc,od,hh,ht,hr]
VVA HEE[t,cb,m,hc,od,hh,ht,hr]
VVA HEE[t,m,n,hc,od,hh,ht,hr]
VVA HEEK[t,m,cb,hc,od,hh,ht,hr]
VVAE VEB[t,m,b,hc,od,hh,ht,hr]
VVA EVP[t,m,hc,od,hh,ht,hr] ,
VVA HEE[t,ck,bc,hc,od,hh,ht,hr]
VVA VEE[t,cb,hc,od,hh,ht,hr]

-1

r

r

r

r

r

r

r

r

r

r

r

r

r
TR e |

TrrTEm  TrTT T o . DUV P R W W

VME VEE [t,m]
VVA HRC[t,cb,p,bshc,od,hh,ht,hr]

VVA HCE[t,p,cb,b,hc,od,hh,ht,hr]

VME_VFE[t,m]
VME_SQE [t,m]
VME_EQE [t,m]

VME EVE[t,m]

VME_VCE[t,p,b]
r

r

r
VME_GTE[t,qg,b]
VME_GHI[t,p,b]
VME_TCC[t,b, £]
VME_ENR[t,z,b]
VME_PED[t,b, £]
VME_EIC[t,b, z]
VME_IIC[t,b,z]
r
F
r

VME_VFB[t,m,b]
r

VME_HEE [t,m, n]
r

VME VEB[t,m,I]

r

r

VME_VEE[t,cb]

TR TTT T T

-1

r

VMX_VEE[t,m]
VME_HEC[t,cb,p,b]
, VME_HEC[t,p,m,b]
, VME_HCE[t,p,m,b]
, VME_HCCI[t,p,c,b]
VME HCE[t,p,cb,b]

r

r

r

r

r

r

r

VMX_VFE[t,m]
VMK SQE[t,m]
VMK EQE [t,m]

r

VME HEE[t,clb,m]

r

VME_HEE[t,m,cb]

r

VM EVE[t,m]
, VME_HEE[t,cb,bc]
VM¥ VEE[t,cb]

. P

VME VCL[t,

r
VM VCE[t

r

VMX_GTE[t,qg,b]
VMX_ GHI[t,p,b]
VMX_TCC[t,b, f]
VMX_ENR[t,z,b]
VMX_PED[t,b, f]
VMX_EIC[t,b,z]
VMX_IIC[t,b,z]
r
r
r
VMX_VFB[t,m,b]
r
VMX_HEE [t,m,n]
, VMX HEK[t,m,
VMX_VEB[t,m,b]
r
, VMX_ HEE[t,

r

1 TTRETr TTT T T

VME HERC[t,cb,p,

, VMX HEC[t,p,m,b]

, VMX HCE[t,p,m,b] , VMN HC

, VMX HCC[t,prc,b]l , VMN HC
, VMX HCE[t,p,cb,b]l , VMN]

VMN_
VMN_SQE [t,m]
VMN_ EQE [t,m]

VMX HEE[t,cb,m]

VMN EVE[t,ml]

laswvio and

o]

St ar

VVA_ccolt,b,g, k,hc,od,hh, ht,hr] , VME_ccolt,b,g,kl , "X _ccolt, SFATISTIC
r VME VCL[t,ns,sd]
VVA_ATU[t,p,b,hc,od, hh, ht, hr] , VME ATU[t,p,b] , VMK _ATU[t,p,b] , VMN ATU[t B

ns,sd] , VMN VC

VMN GTE[t,g,
VMN GHI[t,p,
VMN TCC[t,b,
VMN ENR[t, z,
VMN PED[t,b,
VMN EIC[t,b,
; VMN TIC[t,b,
VFE[t,m] VDE
VDE
, VDS
VMN VFB[t,m,

, VMN HEE[t
VMN HEE [t,m,

;, VMN HEK[t
VMN VEB[t,m,
;s WDE
cb,bc] , VMN_HE

r

r

r
r
r

ch]

r

OR
STOCHASTICORTIMIZATION
| MODEL

VMARIABLES ccott/b,g

ns,sd] , VDS VCL[t,ns,.
VDS ATU[t,p,b]

s cb,p,b] , VDS HEC[t

Clt,prm, bl VDS_HEC[t,p,m

r

E[t,p,m,b] , VDS HCE[t,p,m
clt,prc,/b] , VDS _HCC[t,p,C
| HCK[t,p,cb,b] , VDS HCKI[t

]
b]
£l
]
£l

r ?DS_GTE[t,g,b]

VDS GHI[t,prbl
VDS_TCC[t,b,f]
?DS_ENR[t,z,b]

VDS _PED[t,b, f]

z] VDS _EIC[t,b,z]

z] VDS_IIC[t,b,Z]

| VFE[t,m]

| SQE[t,m]

| EQE[t,m]

=1 VDS_VFB[t,m,b]
rcb,m] , VDS HERE[t,cb,m]
n] , VDS _HEE[t,m,n]
rm,cb] , VDS _HEE[t,m,cb]
=1 VDS_VEB[t,m,b]

| EVP[t,m]

E[t,cb,bc] , VDS_HEEK[t,cb,]

VMN VEEK[t,cb]

-1 . | TTRIALT  TT L

VDS VEE[t,cb]

- ra -1 i P | Trmm TTT T T -1
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Ecuations
R_CCNS[t,ns]
R CCP[t,pl
R _CGS[t,p,b]
R_CNDF[t,z,b]
R_COE[t,m]
R COEH[t,m,b]
R_COK[t,cb]
R_COPE[t]

R _CSP[t,p,b]
R DABE[t,b,v]
R_DAMP[t, b, V]
R_DBIN[t,z,b]
R_DCBE[t,v,b]
R DCBS[t,v,b]
R_DCON[t,q,m]
R_DEME[t,z,b]
R_DNMP[t,b,v]
R DPMP[t,b,v]
R_EQE[t,m]

R_GBRIO[t,g]

R_GCF[t,p,b]
R GEOL[t,b,qg]
R _GSOL[t,b,qg]
R GTE[t,g,b]
R_MWT[t,g,b]
R _ON CHI[p]

R_ON CTE[g]

R_ON_ EMBE [m]

R PELC[t,b, f]

2018: 34 Modified

Conservacidédn Materia Entrada Central Hidrdulica con Ponda

Conservacidén Materia Embalses

Costo de Operacion del Sistema

Entrada Agua Embalses HRT

(T

Consumo Combustible por Nodo g;
CONS

Conservacidn Matbria Szlida Central Hidriulica
Continuidad Energia Barras — lra Ley Rirchhoff perdidas Direcc

Conservacidn Materia Embalses Requlacidn Horaria
Concervacidén de Materia Punto Conexidn (consolidada)
Conservacion Materia Central Hidraulica sin Pondaje o Regulaci
Diferencia de Bngulos en las Barras Expansion
Diferencia de Angulos en las Barras
Demanda Electricidad Barra Indicadores
Segunda Levy de EKirchhoff Agregada Estocastica
Sequnda Ley de Eirchhoff Rgregada
Descarga Controlada
Demanda Electricidad Barra Estocastico
Discretizacién Diferencia Angulos - CIN(v)bTarifas
Discretizacién Diferencia Angulos — CIP(wv)

Generacion Plantas Biomasa

Zeneracidn Centrales Hidraulicas Cabeza Fija
Generacion Plantas Eolicas
Generacion Plantas Sclares

Generacion Central Termica Multi-Combustible
Potencia Generacion Must-Run

DECLA

TRAINTS
RATIONS

Lonacas

on Hora

Activacion Central Hidraulica
Bctivacion Central Térmica - RER
Bctivacion Embalse

Perdidas Energia Lineales (Bidireccional)

Insert
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RVAE CCNE[t,ns,hc,od,hh,ht,;hr]
RVA CCP[t,p,hc,od,hh,ht,hr] ,
EVA CeE8[t,prbrhe,o0d,hh,ht,hr]
EVA CNDF[t,z,b,hc,od,hh,ht,hr]

RVA COEH[t,m,b,hc,od,hh,ht,hr]
EVA COE[t,cb,hc,od,hh,ht,hr] ,
RVA COPE[t,hc,od,hh,ht,hr] ,
EVAE CEP[t,p,b,hc,od,hh,ht, hr]
RVA DABE[t,b,v,hc,od,hh,ht,hr]
EVA DAMP[t,b,v,hc,od,hh,ht,hr]
EVA DBIN[t,z,b,hc,od,hh,ht,hr]
REVE DCBE[t,v,b,hc,od,hh,ht,hr]
RVA DCBS[t,v,b,hc,od,hh,ht,hr]
RVA DCON[t,g,m,hc,od,hh,ht,hr]
EVA DEME[t,z,b,hc,od,hh,ht,hr]
REVE DNMP[t,b,v,hc,od,hh,ht,hr]
RVA DPMP[t,b,v,hc,od,hh,ht,hr]
EVA EQE[t,m,hc,od,hh,ht,hr] ,
EVA GBIO[t,g,hc,od,hh,ht,hr] ,
BEVAE GCF[t,p,b,hc,od,hh,ht,;hr]
RVA GEOL[t,b,g,hc,od,hh,ht,hr]
EVA GECL[t,b,grhc,od,hh,ht,hr]
EVA GTE[t,g,b,hc,od,hh,ht,hr]
EVE MWT[t,g,b,hc,od,hh,ht,;hr]
RVA ON CHI[p,hc,cod,hh,ht,hr] ,
EVA ON CTE[g,hc,od,hh,ht,hr] ,
EVA ON EMB[m,hc,od,hh,ht,hr] ,
EVE PELC[t,b,f,hc,od,hh,ht,hr]
RVA PRH[t,p,b,hc,od,hh,ht,hr]
EVA PESRH[t,p,b,hc,od,hh,ht,hr]

1370: 95 |Modified Insert

r

RME_CCP[t,pl ,

r

r

RME EQE[t,m] ,
RME GBIC[t, gl ,

r

r

r

r

r

r

RME COK[t,cb] ,
RME COPE[t] ,

r

r

r

RME ON CHI[p] ,
RME _ON CTE[g] ,
RME ON EMB[m] ,

r

r

EME CCNS[t,ns] .

RME CGS[t,p,bl .
RME_CNDF[t, z,b]

EME COEH[t,m,b]

RME CSP[t,p,bl ,
RME_DARE [t,b,v]
RME_DAMP [t,b, V]
RME_DBIN[t, z,b]
RME_DCBE[t,v,b]
RME_DCBS[t,v,b]
RME_DCONI[t, g, m]
RME_DEME [t, z,b]
RME_DNMP [t, b, v]
RME_DEMP[t,b, v]

RMX

RME_GCF[t,p,bl ,
RME_GEOL[t,b,g]
RME_GSOL[t,b,g]

RME_GTE[t,qg,bl ,

RME_MWT[t,g,b] ,

RME PELC[t,b, f]
RME PRH[t,p,b] .
RME PSRH[t,p,b]

RME

RMX COK[t,cb] ,
RMX COPE[t] ,

_EQE [trm]
BEMX GBIC[E,gl .

RMX_ON CHI[p] ,
RMX_ON CTE[g] ,
RMX ON EMB[m] ,

s] , RDS _CCNS[t,ns]

RM_CCNSM_CCNS [t,
CCPlt,p] - ,p] , RDS CCPIt,p]

RMN CGS[t,p,

RMX CGS[t,p,bl
, BEMX CNDF[t,z,b]

, RMxX COEH[t,m,Db]

Fer
, RMxX DABE[t,b,v]
, RM¥ DAMP[t,b,v]
, RMX DBIN[t,z,b]
;, RMX DCBE[t,v,b]
, RMxX DCBS[t,v,Db]
, RMX DCON[t,g,m]
, RMX DEME[t,z,b]
;, RMxX DNMP[t,b,v]
, RMxX DPMP[t,b,v]

RMX GCF[t,p,bl ,
, RMX GEOL[t,b,g]
, RMX GSOL[t,b,g]
RMX GTE[t,g,bl ,
RMX MWT[t,g,bl ,

, RMX PELC[t,b, f]
RMX PRH[t,p,bl ,
, RMX PSRH[t,p,b]

r

r

r

r

RMN EQE[t,m]
RMN GBIO[t, gl ,

EMMN CNDF [

FMN COEH

RMN COK[t,cb]

RMX CSP[ ?gfﬁaﬂﬁsfﬁ

=3 0k

RMN
RMN DAMD |
RMN DBIN [
RMN DCBE [
RMN DCBS [
RMN DCON [
RMN _DEME [
RMN _DNMP [
RMN DEME [
, RDS

¥ r

EMN GCF[t,p,

r

r

EMN GEOL[
RMN GSOL[

RMN GTE[t,q,
RMN MWT[t,q,

r

RMN ON CHI[p] ,
RMN ON CTE[g] ,
RMN ON EMB[m] ,

EMN PELC[

EMN PRH[t,p,

r

EMN ESEH|[

] , RDS_CGS[t,p,b]
,Z,b] , RDS CNDF[t,z,b]

RVA_COE[t,m, hc,od, hh, ht,hr] , RME COE[t,m] , RMx coElt,m] , ESTATESTIGCONSTRAINTS

.m,b] , RDS COEH[t,m,b]
_COE[t,cb]

OPTIMIZATION

iELE; , RDS _DABE[t,b,v]
T,B,v] , RDS DAMP[t,b,v]

t,z,bl , RDS DBIN[t,z,b]
t, v, bl RDS_DCBE [t,v,b]
t,v, bl RDs_DCES [t,v,b]
tr,g,m] , RDS DCON[t,qg,m]
t,z,bl , RDS DEME[t,z,b]
tryo,v] s RDS_DNMP [trb,v]

tlblv] r

| EQE[t,m]
RDS GBIO[t,qg]

b] , RDS_GCF[t,p,b]

t,b,gl , RDS GEOL[t,b,g]

t,b,g]l , RDS _GSOL[t,b,qg]

b] , RDS GTE[t,q,b]

b] , RDS MWT[t,qg,b]
RDS_ON_CHI[p]
RDS_ON_CTE[g]

RDS ON_EME [m]

RDS_DEMP[t,b,v]

t,b,f] , RDS PELC[t,b, f]
b] , RDS_PRH[t,p,b]
t,o,b] , RDS PSRH[t,p,b]
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* I DTEX—
OPTEX

Candd el on

Rectricmoinnes

RL VFE[t,m] Condicion Inlclal Volumen Fin
RL VAT[t,ns] Condicion Inicial Volumen Reservas

-

*OPTEX-> Funcion Objetive Restricciones
RFO XOON Costo Operaciones + Penalizaciones+
RFO XCBT Costo Combustibles
RFO XGAS Modulo Transporte Gas Natural
RFCO_XIEX Costo Neto Importar - Exportar
RFO XOPE Costo Administracion-Mantenimiento
RFO XPEH Costo Penalizaciones Hidraulicas
RFO XREL Costo Racionamiento Electrico
RFQ XTCC Otras Penalizaciones

RFO__OPTEX Consolidada -> Relajaciones + Originales

Pl N T

R_CCNS[t,ns]S( C__

* T

Combu

Restricocion: bustibl or Nodo

5} )..

TTT I[t] and C NTE(n

SUM([Cc_BLO[b] ,C_CACIp,c]
SUM ([C_EVC[p,m]
SUM ([C_BLO[b]
SUM ( [C_BLO[b]

1,B_ECCC[p,c]
1,7 ECVE[m] * V_VEE[t,m]$(C__
fC_FAC[p,cb] ]1,P ECEC[cbhb,pl
fC_ERC[p,m] ]1,P ECEC[m,p]

TTT (t)

Conservacion

teria {

2065: 71 |Modified Insert

ag Embalse

+ SUM{[C BLO[bk] ,C CTN[ns,g] ,C_CBT[g,k] ]1,P_TIPCAR[k]

- SUM([c DGT[sd] ],V _VCL[t,ns,s5d]$(C_ TTT(t) and C NTD(ns)
*OPTEX—-> Restriccicon: Conservacicn Materia Entrada Central
R_CCP[t,pl$( C_ TTT(t) and C HCP(p) ).

+ SUM([C BLO[b] ],V_BTU[t,p,b]S{C__TTT{tJ and C HID(p)

+ SUM([C_BLO[b] 1,V_VCE[t,p,bl5(C__ TTT(t) and C_HID(p)

* ¥ _HCC[t,c,p,blS(C

* V HEC[t,cb,p,bl5(
* V HEC[t,p,m,b]1S(C_

DEC

OBJETIVE FUNCT

DECLA

* ¥ _CCOo[t,b,g,k]5(C_ TTT({

and C_ DTN (ns, sd) )

Pond

and C BLO(b)
and C BLO(b)

)
)
 TTT(t)
and C_EME (m) } )
C_ TTT(t)
TTT(t) and C_HI

)

]
and C_C&

and C| KAN

INITIAL STOCK CONSTRAINTS
LARATIONS

ION CONSTRAINTS
RATIONS

and C BLO(b) and C_ TMCR

[1i]

C({p,c) and C HID(p} and C ]

(cb) and C ARC (cb,p) a

D(p) and C EAC (p,m) and C ]
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*QPTEX-> Restriccicon: Consumc Combustible p

R _CCNS[t,ns]$( C_ TTT(t) and C NTE (ns) }..
+ SUM([Cc BLO[b] ,C_CTN[ns,qg] ,C _CBT[g,k] ],P IPCA[k] * V_CCO[t,b,g,k]$(C_ TTT(
- S8SUM([c DGT[sd] ],V VCL[t,ns,sd]$(C_ TTT(t) and C NTD(ns) and C DTN (ns,sd) )

} and C BLO(b) and C_ TMCR
} =1= 0 ;

*OPTEXY—> Restricoicon: Conservacion Materia "':—",_."“

R_CCP[t,pl$( C_ TTT(t) and C HCP(p) ). _ CONST INT
SUM([Cc_BLO[b] 1, V_BTU[t,p,b]S{C_TTT{t]I and C HID(p) a“jXIsTﬂENCE CONDITIONS

SUM([Cc_BLO[b] 1,V _VCE[t,p,b]5(C__ TTT(t) and C_HID(p) and C_BLO (b)

SUM([C BLO[b] ,C CAC[p,c] 1,P _ECCClp,c] * V_HCC[t,C,p,b]S{C__TTT{t) and C_CAC(p,c) and C_HID(p) and C_]

SUM([C EVC[p,m] ],P ECVE[m] * V_VEE[t,m]S$(C_ TTT(t) and C _EMB(m) ) )

- SUM([c BLO[b] ,C RAC[p,cb] 1,P ECKEC[cb,p] * V HEC[t,cb,p,bl$(C_ TTT(t) and C| KAN(cb) and C ARC(cb,p) a

- SUM([c BLO[b] ,C_EAC[p,m] ]1,P ECEC[m,p]l * V_HEC[t,p,m,bl5(C_ TTT(t) and C HID(p) and C_EAC(p,m) and C |

I+

¥ gidrs

*OPTEX—-> Restricoion: Conservacion Materia Salida Cen 1 1

R CGS[t,p,b]S( C_ TTT(t) and ¢ CEC(p) and C BLO(b) ).
SU-MI:[C_EBC [p,m] 1, V_HCE [t,p,m,b]S{C_TTT (t) and C_HID{pj and C_EBC (p,m) and C_BLG‘{bJ )] _
SUM([Cc CBC[p,c] 1,V _HCClt,p,c,bl5(C_ TTT(t) and C HID(p) and C CBC(p,c) and C BLO(b) )} )

SUM ([C_CAK[p,cb] 1,V_HCK[t,p,cb,b]$(C__TTT(t) and C_HID(p) and ¢ _CRK(p,cb) YARTABLE '

EXISTENCE CONDITIONS

I+ o+ o+

V_ATU[t,p,bl5(C_ TTT(t) and C HID(p) and C BLO(b) ) =e= 0 ;

*OQPTEX-> Restriccicn: Continuidad Energia Barras — lra Ley Hirchhoff perdidas Dilrecciconadas
R_CNDF[t,z,b]5( C_ TTT(t) and C BAR(z) and ¢ BLO(b) ).

+ SUM([c TB&[z,g] 1,V _GTE[t,qg,blS(C_ TTT(t) and C_TER{gj and C BLO(b) ) )

+ SUM([c_HBA[z,pl 1,V_GHI[t,p,bl$(C__ TTT(t) and C_HID(p) and C BLO(b) ) )

+ SUM([c_cBB[z,f] 1,V_TcClt,b,f1$(C__ TTT(t) and C_BLO(b) and C CIR(f) ) )

- SUM([C_CB2[z,f] 1,V _TCC[t,b,£f]$(C__TTT(t) and C BLO(b) and C _CIR(f) ) )

- V_ENR[t,z,b]$(C__TTT(t) and C_BaD(z) and C BLO(b) )

- SUM([c_cB2[z,f] 1,V_PED[t,b,f]15(C_ TTT(t) and C_BLCO(b) and C_CIR(f) ) )

- V_EIC[t,b,z]$(C_ TTT(t) and ¢ BLO(b) and C BIC(z) )

+ ¥V IIC[t,b,z]5(C TTT(t) and ¢ BLO(b) and ¢ BIC(z) ) =e= 0 ;

2065: 71 |Modified Insert
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*OPTEX— >

LI gl A P

RFC XOON. .

FO_XOON

TS
* N DTEY— >

WA ¥

—a= +1*

RFC XCBT..

FO_XCBT
+ SUM

:n’: [ _‘__'./_.';:.

WA PP

RFO_XGAS..

FO_XGAS
+ SUM (
+ SUM (

*OPTEX—>

RFO_XIEX..

FO XIEX
SUM (
+ SUM (

* D TEY

WA PP

— >

=e=
(T TTT(t)
(T TTT(t)

RFO_XOPE..

FO_XOPE
+ SUM (
+ SUM (

*OPTEX—>

RFO XPEH..
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Insert

FO XCBT + 1 * FO XGAS + 1 * FO XIEX + 1 * FO XOPE + 1 * FO_|

OBJECTIVE F!
EQUATI(

P CCBIt,k]$(C__TTT(t))

,C_BLO (b)

sC_NTD(ns)
s C_NAP (ns)

,C_BLO (b)
,C_BLO (b)
,C_HID(p)
,C_TER (g)

,C_TMCR (g)

rC_SDN(ns,sd
) , P_CBOM[n

T Tmrnoarts -

,C_BIC(z) ) ,

(C_CBT(g,k) )

reEllgdd 1 A4

) (C_TRR(dg) ) .
5] * V_PYA[t,ns] ) :

— EXEportar

P CNEC[t,b,z]l5(C__TTT(t))

,C_BIC(z) ) , P_CNIC[t,b,z]$(C__ TTT(t))

,C_BLO(b) ) ,
C_BLO(B) )

P_EVOM[t,p]
P COM[g] * V _GTE[t,g,b] )

y
I

P _CMDG[ns,dgl *

* V_GHI[t,p,b] )

V_D

* v _EIC[t
* v _IIC[t

r

KPEH + 1 * FO XREL + 1 * F¢

UNCTION
ONS

* v _ccolt,b,g,k]l ) ;

Ez[t,ns,sd,dg] )

rbrzl )
fbrzl )} s
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MODEL MODPLAN / RFO__OPTEX, RFO_XOON,RFO_XCBT,RFO XGAS,RFO XIEX,RFO_XOPE,RFO_XPEH,RFO XREL,RFO XTCC,R CCNS

e ST .
- b - P — R

ALIAS INSTRUCTIONS
ALIAS ; FOR

( )

( )
ALTAS (et | PARALLEL STOCHASTIC MODEL

( )

ALTAS

SETS
C  S0D(od od)
C__SHT (ht_ht)
C  SHC (hc _hc)
C SHH(hh hh)
C SHRE (hr hr)

i
£+
1]
1]
£y
|ﬁ
]
=l
IE
g
[y
[
0

Parameters

€

2408: 132 |Modified Insert
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Parameters
#Handle [od, ht,he, hh,hr]
xStatus[od,;ht,he, hh,hr]

XoLILUs = U L= =

repy({od,ht,hc,hh,hr,

= [

& — . B — — -

) Summary EFeport

Problem Handle
Problem Status

Pl — =] —

Py

i

SUDera

10 Py

nDIMs,

nSUB

Sl e =t

SUBMITTING

nsue = 12 ;

Scalar on REC, on REC Loop, on SUB,
timer = timeelapsed;
on_ REC Loop = nSUB;
nDIMS = card(C__ SOD)
on REC:=nDIMs ;
on SUB:=nDIMs ;

Option Savepoint
Option optcr = 0.
Option threads =

Il
'_I.

ATV~ Trmliirdes MM 240D TRio T

LI gl A P S ool

2401: 1 |Modified Insert

*card (C__ SHT)

xHandle[od,ht,hc,hh,hr] = 0 ;
x5tatus[od, ht,hc,hh,hr] = 0 ;
repyl(od,ht,hec,hh,hr, 'sclvestat') = na ;
repy (od,ht,he,hh,hr, 'modelstat') = na ;
repyl(od,ht,he,hh,hr, 'resusd') = na ;
repy (od,ht,he, hh,hr, 'cbjval') = na ;

on_ SUB_Loop,

*card (C_ SHC)

timer, delta, rmin,rmax, ret ;

*card (C_ SHH) *card(C__ SHR)

PROCESS
FOR

PARALLEL/DISTRIBUTED SOLUTION
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File vv_cco / VV_CCO.csv/ ; VV_CCO.pc=5 ;
Put VV_cCCo ;
Put 'FECHA','COD EPR','COD MSC','COD EHD','COD EPF','COD ERD', 'COD BCE','COD CTE[', 'COD CBT', 'VALOR', 'COSTO

V1]

File vWv_VCL / VV_VCL.csv/ ; VV_VCL.pc=5 ;

Put vV _VCL ;

Put 'FECHA','COD EPR', 'COD MSC','COD EHD', 'COD EPF', 'CQ_RE_ATJﬂ_GJEc,SuyDELISL E,SIALOR' ; 'COSTO_RED' / ;
File VvV _ATU / VV_ATU.csv/ ; VV_ATU.pc=5 ; MODEL VARIABLES

Put VV_ATU ; (INCLUDE

Put 'FECHA','COD EPR', 'COD MSC', 'COD _EHD', 'COD EPF', 'COD ERD',"COD CHI', 'COI BCE[', 'VALOR', 'COSTO RED' / ;

File VV_VCE / VV_VCE.csv/ ; VV_VCE.pc=5 ;
Put VV_VCE ;
Put 'FECHA','COD_EPR','COD_MSC','COD_EHD', 'COD_EPF', 'COD_ERD','COD_CHI','COD_BCE[', 'VALOR', 'COSTO_RED' / ;

File Vv _VEE / VV_VEE.csv/ ; VV_VEE.pc=5 ;
Put VV_VEE ;
Put 'FECHA','COD EPR','COD MSC','COD EHD','COD EPF','COD ERD','COD EMB', 'VALOR',['COSTO RED' / ;

File vV _HEC / VV_HEC.csv/ ; VV_HRC.pc=5 ;
Put VV_HEC ;
Put 'FECHA','COD EPR','COD MSC','COD EHD','COD EPF','COD ERD','COD CAN','COD CHI|','COD BCE','VALOR', 'COSTO

File VVv_HEC / VV_HEC.csv/ ; VV_HEC.pc=5 ;
Put VV_HEC ;
Put 'FECHA','COD EPR','COD MSC','COD EHD','COD EPF','COD ERD','COD CHI','COD EMB(','COD BCE','VALOR', 'COSTO

File VV_HCE / VV_HCE.csv/ ; VV_HCE.pc=5 ;
Put VvV HCE ;

1:1 Insert
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D - I
OPTEX—> Includ

C DIM od{od} = no ;
Loop ( C_ S0D(od)

if (on_SUB Loop > 0

P VEFE[t,ml5 (C

P DBBE[t,z,bl5(

Loop ( C_ SHT (ht) .,
if (on SUB Loop > 0 ,
C__DIM ht(ht)
P HT CRE1[v,hp] =
P HT CRE[v] = ( +

C DIM hc(hc)

2452: 45 |Modified Insert

O DTEY — P I | BT T BT T T T W BT AL L T T e T

* I DTEX— —1_,_‘-__ Tm BT T RTSTRTIT W RT

_ TTT(t))
P DSGHE[t,b,z]5(C
T TTT(t))
P TCDE[t,z,b,dl5(C__
V_DEF.upl[t,z,d,b] = P_TCDE[t,z,b,d]5(

Display P DBME, P _HT CREZ,
C__DIM ht(ht) = no

P SPCTE[t,b,v]S(C

Display P HT CRELl, P _HT CRE

| PROBLEM FOR

C DIM od(ocd) = yes

P DEME [t,z,b]5(C_ TTT(t)) ( + SUM([C_SBA[z,si] ,C_SOP[od,hp] ,C_SODD[od,
P HT CRE2[v] = + 1 * P_R HT CRE2[v,0d] ;

P HT CHI[p] = + 1 _HT CHI[p,od] ;

D HT CTE[g] = + 1 _HT_CTE[g,od] ; |

P HT EMB[m] = + 1 _R_HT EMB[m,od] ;

P ON CHI[p] = + P_HT CHI[p] * 100000000 ;

P ON CTE[g] = + P_HT CTE[g] * 100000000 ;

P ON EMB[m] = + P_HT EMB[m] * 100000000 ;

+ P _HT EMB[m] * B _VFEM[t,m] )} * 1 ;
= ( + SUM([C_HBA[z,p] ,C_SODD[od,hd] ,C_SOP[od,
( ( { + 1 * P DBME[t,z,b]3(C_ TTT(t)) )} * 1 + 1
= ( + P _CTDE[d] * P_DBBE[t,z,b]l5(C_ TTT(t)) ) =

C__TTT(t)) ;

P _HT CHI, P_HT CTE, P_HT EMB, P_ON CHI, P_ON CTE

+ 1 * P R HT CREl1[v,hp,ht] ;

andtesortoa el | OPTEX AUTOMATICALLY G

LOOPS FOR ¢

GENERATE THE
EACH SCENARIO

hd]l 1,2 _PBDE[t,z,b,hd,hp]

hpl 1,P FBlt,z,bl5(C_ TTT(
* P_DSGHE[t,b,z]5(C__TTT({
1

, D _ON EMB, P _VFFE, P_DSGHI

ENERAT

EE * P 5
"' " “THE PRE AND THE POST PROCESSING
OF THE' PARAMETERS AND SETS o#l EACH SCENARIO.
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Loop ( C_ SHR(hr) ,
if (on SUB Leoop > 0 ,
C DIM hr(hr}) = yes ;
P LIM TRA = ( + 1 * P R LIM TRA[hr] ) * 1 ;
P_CcCP[t,f,b]S(C__ TTT(t)) = + P_CCI[t,f]5(C_ TTT(t)) * P_HBD[t,b]5(C__ TTT(t))) + 1 * P_LIM TRA ;
vV _TCC.uplt,b,f] = P CCP[t,£,bIS(C__TTT(t)) ;

Optimization  [CPLEX 64 bts vi2ZZ  ~]
Librany

Displa P LTM TRA, P CCP ;
pLay — — ' - LP Algorithm |BarrierNO CroosQver j

if (on SUB Loop > 0 and xStatus([od,ht,hc,hh,hr] = 0 , MIP Options | =

Feasttibility |I\O Relgjacion ﬂ
Option optecr = 0.0 ; Chiective |Activa |
Option threads = 0 ; Emphesis  [Cptimaidad + Factibiidad ]|

Parametric
MODPLAN C}ptFile = 1; Cptimization |0|3‘[II'I1IECIDI1 MNomal ﬂ

F RELARX = 0 ; I Disjunctive Progmmming

[ Initigl Solution [~ Pre-Fix Variables
PRO MODEPLAN ##PREESCOLFF _ [ Submogation [T WO Emer Validacion
lodel and Submit Job [~ 505 Sets
= %solvelink.AsyncGrid% ; [ Deterministic Mode [ Tuning

SOLVE MODPLAN USING LP MINIMIZING FO__ OPTEX ; — I Parael Optimizaton

Parallel C -
xHandle [od, ht,hc,hh,hr] = MODPLAN.handle ; fomlel o CoEe pefat ]
xStatus[od, ht,he, hh,hr] -1 ;
on_SUB Loop = on SUB Loop - 1 ;

on SUB = on SUB - 1 ;

) SUBMITTING PROCESS
* if {on SUB Loop > 0 ... FO
PARALLEL/DISTRI UTED SOLUTION

2438: 1 |Modified Insert
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*OPTEX—> R

WA ¥

[11]

YT T T

on_REC Loop =nSUB;
if ( on REC > 0 ,

C DIM od{od} = no ;
Loop ( C_ S0D(od)
C DIM odod)

C__ DIM ht (ht)

(

yes ;
no ;

Loop ( C_ SHT (ht) ,
C DIM ht(ht} = yes ;
¢ DIM hcthec) = no ;

Loop ( C_ SHH (hh) .,
C DIM hh(hh)
C_DIM hr (hr)

Loop ( C_ SHR(hr) .,

Loop ( € SHC(hc) .
C_ DIM hc(hc) = yes ;
C__ DIM hh(hh) = no ;

yes ;
no ;

C DIM hr(hr) = yes ;
if (on REC Leoop > 0 and xStatuslod,ht,hc,hh,hr]
xStatus[od,ht,hc,hh,hr] = 1 ;
MODPLAN.handle = xHandle[od,ht,he,hh, hr]; _
execute loadhandle MODPLAN;
repyl(od,ht,he,hh,hr, 'sclvestat') = MODPLAN.
repy{od,ht,hc,hh,hr, '"modelstat') = MODPLAN.
repy(od,ht,he,hh,hr, 'resusd’ } = MODPLAN.
repy (od,ht,he,hh,hr, 'cbjval’ } = MODPLAN.
on REC Lococp = on REC Loop — 1 ;
on_REC = on REC - 1 ;

= -1 and handlestatus (xHandle[od

solvestat;
modelstat;
resusd;
objval;

RECOVERING

fht,hc,hh,hr]) = 2 ,

PROCESS

FOR
PARALLEL/ DISTRIB‘UTED SOLUTION
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VWA CCG[t b,g,k hc,od,hh,ht,hr] = V_CCO0.1[t,b,g,k] ; |

VVA VCL[t,ns,sd,hc,od,hh,ht,hr] V_VCL.1l[t,ns,sd] ;
VVA ATU[t,p,b,hec,od,hh,ht,hr] = V ATU.1[t,p,b] ;
VVA VCE[t,p,b,hc,od,hh,ht,hr] = Vv_VCE.1l[t,p,b] ;
VVA VEE[t,m,hc,od,hh,ht,hr] = ¥V VEE.1[t,m] ;

WA RRC [t cb, by by hes od, i, bt he] = v_axe. 11+, o3 KO RING RESULTS FOR EACH PROBLEM
VVA HEC[t,p,m,b,hc,od,hh,ht,hr] = Vv HEC.1l[t,p,m,b] ; FOR

VVA HCE[t,p,m,b,hc,od,hh,ht,hr] V_HCE.l[t,p,m,

VVA_HCC[t,p,c,b,hc,od,hh, ht,hr] = V_HCC.1[t,p,c, bbARALLEL/DISTRIB TED SOLUTION
VVE_HCK[t,p,cb,b,hc,od,hh,ht,hr] = V_HCE.1l[t,p,ch,b] :
VVA GTE[t,g,bshc,od,hh,ht,hr] = Vv GTE.1[t,g,b] :

VVA GHI[t,p,b,hc,od,hh,ht,hr] = Vv_GHI.1l[t,p,b] ;

VVA TCClt,b,f,hc,od,hh,ht,hr] = Vv _TCC.1[t,b,£] ;

VVA ENR[t,z,b,hc,od,hh,ht,hr] = ¥V _ENR.1[t,z,b] ;

VVA PED[t,b,f,hc,od,hh,ht,hr] = ¥V _PED.1[t,b,£f] :

VVA EIC[t,b,z,hc,od,hh,ht,hr] = Vv_EIC.1[t,b,z] ;

VVA IIC[t,b,z,hc,od,hh,ht,hr] = ¥V _IIC.1[t,b,z] ;

VVA VFE[t,m,hc,od,hh,ht,hr] V_VFE.1[t,m] ;

VVA SQE[t,m,hc,od,hh,ht,hr] V _SQE.1[t,m] ;

VVA EQE[t,m,hc,od,hh,ht,hr] = V_EQE.1[t,m] ;

VVA VFB[t,m,b,hc,od,hh,ht,hr] = ¥V VFB.1[t,m,b] ;

VVA HEE[t,cb,m,hc,od,hh,ht,hr] = V_HEE.1[t,ckb,m] ;
VVA HEE[t,m,n,hc,od,hh,ht,hr] = ¥V HEE.1[t,m,n] ;
VVA HEE[t,m,cb,hc,cd,hh,ht,hr] = V_HEE.1l[t,m,cbk] ;

VVA VEB[t,m,b,hc,od,hh,ht,hr] = ¥V VEB.1[t,m,b] ;
VVA EVP[t,m,hc,od,hh,ht,hr] = V_EVE.1[t,m] ;

VVA HEE[t,cb,bc,hc,od,hh,ht,hr] = V HEK.1[t,cb,bc] ;
VVA VEE[t,cb,hc,od,hh,ht,hr] = V_VEK.1l[t,cb] ;

VVA HRI[t,cb,dx,hc,od,hh,ht,hr] = V_HRI.1l[t,cb,dx] ;
VVA DEF[t,z,d,b,hc,od,hh,ht,hr] V DEF.1[t,z,d,b] -

2552: 45 |Modified Insert
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* OV DTE

x5tatus[ocd,ht,;he,;hh,hr] = 0 ;
on SUB = on SUB + 1 ;

* if (xStatusfeod,ht, hc,hh, hr]
)

* if on REC Loop

)

* loop Indice r

)

*  loop Indice

)

* lJoop Indice o

)

*  Joop Indice t

)

* loop Indice: od

)

* 1r on REC

)

* ricl il o SUB+TO REC

2552: 45 |Modified Insert

$include OPTEX_ MODPLAN WD.gms |

if (xStatus[ecd,ht,hc,hh,hr] = -1 and handlestatus (xHandle[ocd,ht,hc,hh,hr]) = 3 ,

STORING GENERAL RESULTS

FOR
PARALLEL/DISTRIB!

UTED SOLUTION
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$include OPTEX MODPLAN WC.gms

*OPTEX—->» Archivos Estadisticas Resultados

$include OPTEX MODPLAN WE.gms

+*OPTEX-> Include MOD ##END##
* TMTT Tre~7T17 s N Drmamboaw CENNEY L raEs "'_'—"'/"—-' TR T.TTREC \ A my INELAN EMD ~me
INIT Include d: "_':._.-._,._'._.J VGENEX\NCOES\SHTGOPN INCLUDES \MOD MODPLAN ENL. gms

o et CUSTOMIZED PROCESS

2552: 45 |Modified Insert

nelude _M_.m 4— CALCULATING STATISTI

execute unload '‘\\Vboxsvrivirtual DOK\SHTG\EHTGES\PER ND\PE\ NDICADORES' s VVA DBI

INCLUDING BY THE USER
AT THE END OF THE PROGRAM

cs

N, VVA TCC,VVA COP,RVA CNDF
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Parameter |

nDIMs ; nDIMs = card(C__ SHC) * card(C_ sSOD) * card(C__ SHH) * card(C__ SHT) (IN
VME ccolt,b,g,k] = SUM((C__ sHC (hc),C_ SOD(od),C_ SHH(hh),C_ SHT(ht),C_  SHR(hr)
VMX_CCG[t,b,g, k] = SMAX({ (C SHCI[hC]I, _SGD{Od],C SHH (hh) , _SHTI[ht} [ SHRI[h.J:
VMN_cco[t,b,g,k] = SMIN((c_ SHC(hc),C_ SOD(cd),C SHH(hh),C SHT(ht),C SHR(hr
vDs ccolt,b,g,k] = SMIN((c_SHC(hec),C sSoD(od),C SHH(hh),C SHT(ht),C SHR(hr
VME VCL[t,ns,sd] = SUM((Cc__ sHC (hc),C_ SOD(od),C_ SHH(hh),C_ SHT(ht),C_  SHR(hr)
VMX VCL[t,ns,sd] = SMAX((c_ SHC(hc),C_  SOD(cd),C SHH(hh),C SHT (ht),C SHR(hr
VMN VCL[t,ns,sd] = SMIN((c_ SHC(hc),C_ SOD(cd),C SHH(hh),C SHT(ht),C SHR(hr
VDS VCL[t,ns,sd] = SMIN((C SHC(hc),C S0OD(od),C SHH(hh),C SHT(ht),C SHER(hr
VME ATU[t,p,b] UM ((C__ sHC (he),C_soD(od),C_ SHH(hh),C SHT(ht),C_ SHR(hr) )
VMX_ATU[t,p,b] = SMA¥ ((C SHCI[h.C]I, _SGDI[ ],C_SHHI[h.h]I, _SHTI[ht} [ SHRI[h.J:]I

VI\:TN_ATU[t,p,b] = SMIMN{ (C ___SHC (he) ,C_SGDI[ d) rC___SHH (hh) fC___SHT (ht) rC_ SHE (hr)

VDS ATU[t,p,b] = SMIN((c SHC(hec),C S0OD(od),C SHH(hh),C SHT(ht),C_  SHR(hr)

VME VCE[t,p,b] = SUM((C__ sHC (he),C_SoD(ocd),C_ SHH(hh),C SHT(ht),C_ SHR(hr) )
VMX VCE[t,p,b] = SMAX((C_SHC(hc),C_SOD(od),C_ SHH(hh),C_ SHT(ht),C_ SHR(hr)

VMN VCE[t,p,b] = SMIN((C__ SHC(hc),C_SOD(od),C_ SHH(hh),C SHT(ht),C_ SHR(hr)

VDS VCE[t,p,b] = SMIN((C SHC(hec),C SOD(od),C SHH(hh),C SHT(ht),C SHE(hr)

VME VEE[t,m] UM ((C__ sHC (he),C_ soD(od),C_ sSHH(hh),C SHT(ht),C_ SHR(hr) ),

VMX VEE[t,m] = SMAX((c_ SHC(hc),C_ S0OD(od),C_ SHH(hh),C SHT(ht),C_ SHR(hr) ),
VMN_VEE[t,m] = SMIN((C__ SHC(hc),C_ SOD(od),C_ SHH(hh),C SHT(ht),C_ SHR(hr) ),
VDS VEE[t,m] = SMIN((C_SHC(he),C S0D(od),C SHH(hh),C SHT(ht),C SHR(hr) ),
VME HEC[t,cb,p,b] = SUM{{ ~_sHC(hc),C__s0OD(od),C_ SHH(hh),C SHT (ht),C_ SHR(hr
VMX_HKC[t,Cb,p,b] I[I[C_SHC{h.C] [ SGD{od), _SHHI[hh.} [ SHTI[h.t]I,C_SHRI[h
VMN_HERC[t,cbh,p,b] = SMIN{{C__SHC{hC],C SOD{od) ,C_ SHH(hh),C SHT(ht),C_ SHR(h
VDS HEC[t,cb,p,b] = SMIN((C SHC (hc),C SOD(od),C SHH(hh),C SHT(ht),C SHR(h
VME HEC[t,p,m,b] = SUM((C__ sHC (hc),C_ SOD(od),C_SHH(hh),C_ SHT(ht),C_ SHR(hr)
VMX_HEC[t,p,m,b] = SMA}{{{C SHC (he) , _SGDI[Od} [ SHHI[h.h]IJr _SHTI[ht} [ SHRI[h.J:
VMM HEC[t,p,m,b] = SMIN((C SHC(hc),C S0D(od),C SHH(hh),C SHT(ht),C SHE(hr

£

CALCULATING STATISTICS

CLUDE) -

Ir
)I
)
)

Ir
)I

VVAE CcColt,b,g,k,hc,od,]
VWA CcCOolt,b,g,k,hc,od
VVA CCO[t,b,g,k,hc,od
VvAa CcColt,b,g,k,he,o0d

VVAE VCL[t,ns,sd,hc,od,!
VWA VCL[t,ns,sd,hc,od

Vo VWA VCL[t,ns,sd,hc,od

V. VVA VCL[t,ns,sd,hc,od

VVAE ATU[L,p,b,hc,od,hh,h
VVA ATU[t,p,b,hc,od,hh,]
VVA ATU[t,p,b,hc,od,hh,]
VVA ATU[t,pr,b,hc,od, hh,]

VVAE VCE[t,p,b,hc,od,hh,h
VWA VCE[t,prsb,hc,od,hh,]

)¢ VVA VCE[t,p,bshc,od,hh,]

)¢ VVA VCE[t,p,b,hc,od,hh,]

VWA VEE[t,m,hc,od,hh,ht,hr

VWA VEE[t,m,hc,od,hh,ht, h

VVA VEE[t,m,hc,od,hh,ht,h:

VVA VEE[t,m,hc,od,hh,ht,h:
Ve VVA HEC[t,chb,p,b,hc,o

VVA HEC[t,cb,p,b,hc,

VVA HEC[t,cb,p,brhc,

VVA HRC[t,cb,psb,hc,

VVAE HEC[t,p,m,b,hc,od,!
VWA HEC[t,p,m,b,hc,od

)
)
)

)
)
)
)I
)I
)

r

)

VVA& HEC[t,p,m,b,hc,od
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File VX CcO / \Dropbox\GENEX\CGES\SHTGES —-EXP\MODPLANPEN\VE_CCO.csv/ ; VX _CCO.pc

Put Vx_cco ; —
Put 'FECHA', 'COD BCE','COD CTE','COD CBT', 'MEDIA', 'MAXIMO', 'MINIMO', 'DESVIO' / ;

Loop ([TT],

Loop ( [t,b,g,k]l$(C_ TTT(t) and C BLO(b) and C TMCR(g) and C CBT (g, k) and set HPL(TT,t) ),

put TT.te(TT), b.te(b), g.tel(g), k.te(k), VME CCO(t,b,qg,k):20:10, VMX CCO(t,b,qg,k):20:10, VMN CCO(t,b,qg,k)
PutClose VX CCO ;

I
i

File VX VCL / d:\Dropbox\GENEX\COES\SHTGES-EXP\MODPLA\PE\VX VCL.csv/ ; VX VCL.pcFS ;

Put VE VCL ;

Put 'FECHA','COD NOD', 'COD DGS', 'MEDIA', 'MAXIMO', 'MINIMO', GABE_UAT/INGI WR][TINGI CLOSING
Loop ([TTI, CSV FILES

Loop ( [t,ns,sd]$(C_ TTT(t) and C NTD(ns) and C_ DTN (ns, sd) and set HPFL(TT,t)

gitciq;_te{m, ns.te(ns), sd.te(sd), VME_VCL(t,ns,sd):20; 10WJIﬂ'HEErATIiSTd[@AWA<RItABl§ESZG:1|
ose VX VCL ; (INCLUDE)

File VX ATU / d:\Dropbox\GENEX\COES\SHTGES-EXP\MODPLA\PE\VX ATU.csv/ ; VX ATU.pcFS ;
Put V¥ ATU ;

Put 'FECHA','COD CHI','COD BCE', "MEDIAZ', "MAXIMO', 'MINIMO','DESVIO' / ;
Loop ([TT],

Loop ( [t,p,bl5(C_ TTT(t) and C HID(p) and C BLO(b) and set HPL(TT,t) ),
put TT.te(TT), p.te(p), b.te(b), VME ATU(t,p,b):20:10, VMX ATU(t,p,b):20:10, VMN ATU(t,p,b):20:10, VDS_ATU
PutClose VX ATU ;

File VX VCE / d:\Dropbox\GENEX\COES\SHTGES-EXP\MODPLA\PE\VX VCE.csv/ ; VX VCE.pc
Put VX VCE ;

Put 'FECHA','COD CHI','COD BCE', 'MEDIA', 'MAXIMO', 'MINIMO', 'DESVIO' / ;

Loop ([TTI,

Loop ( [t,p,bl5(C_ TTT(t) and C HID(p) and C BLO(b) and set HPL(TT,t) ),

prut TT.te(TT), p.telp), b.te(b), VME VCE(t,p,b):20:10, VMY VCE(t,p,b):20:10, VMN VCE(t,p,b):20:10, VDS VCE

I
i

1:1 Insert
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bat v cCo s ’ T WRITING CSV FILES

Loop ([TTI],

Loop ( [t,b,g,k]lS(C_ TTT(t) and C BLO(b) and C TMCR(g) and C_CBT{g,kMQlDELty_ RI‘ABIJES

put TT.te (TT)  hc.te (he) yod.te (od) ;hh.te (hh) ;ht.te (ht) ;hr.te (hr), b.te {ti,th UbEz)te (k), VWA CCO(t,b

Put VV_VCL ;
Loop ([TT].,
Loop ( [t,ns,sd]$(C_ TTT(t) and C NTD(ns) and C DTN (ns,sd) and set  HPL(TT,t) }|

put TT.te(TT),hc.te (hc),od.te(od)  hh.te (hh),ht.te (ht)  hr.te (hr), ns.te(ns), sd.te(sd), VVA VCL(t,ns,sd,]

Put Vv _ATU ;

Loop ([TT],

Loop ( [t,p,bl5(C_ TTT(t) and C HID(p) and C BLO(b) and set HPL(TT,t) ),
put TT.te(TT),hc.te (hc),od.te(od)  hh.te (hh) ,ht.te (ht)  hr.te(hr), p.te(p), b.te(b), VVA ATU(t,p,b,hc,od,]

Put VvV _VCE ;

Loop ([TTI,

Loop ( [t,p,b]5(C_ TTT(t) and C HID(p) and C BLO(b) and set HPL(TT,t) ),
put TT.te(TT),hec.te (he),od.te(od) hh.te (hh) ,ht.te (ht) ,hr.te (hr), p.te(p), b.te(b), VVA VCE(t,p,b,hc,od,]

Put VV_VEE ;

Loop ([TT],

Loop ( [t,m]S(C_ TTT(t) and C EMB(m) and set HPL(TT,t) ),
put TT.te (TT) hc.te (he) rod.te (od) (hh.te (hh) ;ht.te (ht) ;hr.te (hr), m.te (m), VWA VEE (t,m,hc,od,hh,ht, hr}):2

Put VV_HEC ;
Loop ([TT].,
Loop ( [t,cb,p,bl$(C__ TTT(t) and C_KAN(cb) and C_AKC(cb,p) and C_BLO(b) and set| HPL(TT,t) ),

put TT.te(TT),hc.te (hc),od.te(od)  hh.te (hh),ht.te (ht)  hr.te(hr), cb.te(cb), p.telp), b.te(b), VVA HEC(t

1:1 Insert
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