
iv 

 

TABLA DE CONTENIDO 

CONTENIDO 

CAPÍTULO 1: Introducción .............................................................................................. 7 

CAPÍTULO 2: Tradeoffs entre Hidroelectricidad y Riego en un Sistema Hidrotérmico 

Multi-cuenca 13 

NOMENCLATURE ..................................................................................................... 15 

2.1 Introduction ........................................................................................................ 16 

2.2 Model Description .............................................................................................. 18 

2.2.1 Hypothetical system ....................................................................................... 18 

2.2.2 Model Formulation ......................................................................................... 19 

2.2.3 Input Data to the power system model ........................................................... 22 

2.3 Results and analysis ........................................................................................... 25 

2.3.1 Expected Future Cost Function ...................................................................... 25 

2.3.2 Reservoirs’ Operation Simulation .................................................................. 26 

2.3.3 Irrigation Reliability ....................................................................................... 29 

2.3.4 Economic tradeoffs ......................................................................................... 30 

2.4 Conclusions ........................................................................................................ 32 

CAPÍTULO 3: Conclusiones y comentarios .................................................................... 34 

BIBLIOGRAFÍA .................................................................................................................. 36 

ANEXOS .............................................................................................................................. 39 

ANEXO 1: Cómo afecta la capacidad de transmisión a los tradeoffs entre riego y 

electricidad ........................................................................................................................ 39 

 

 

  



v 

 

Índice de Tablas 

TABLE  1. System Data ....................................................................................................... 22 

 

 

  



vi 

 

Índice de Figuras 

 

FIG.  1. Esquema de metodología. ....................................................................................... 10 

FIG.  2. Schematics of the methodology .............................................................................. 17 

FIG.  3. Hypothetical system composed by the electric system and hydraulic system. ....... 19 

FIG.  4. System’s energy and water requirements. ............................................................... 22 

FIG.  5. Thermoelectric Generators Costs Functions ........................................................... 23 

FIG.  6.Annual Hydrograph. Mean inflows to each reservoir compared with irrigation water 

requirement in the corresponding irrigation area ................................................................. 23 

FIG.  7. Irrigation Costs. A) Monthly irrigation costs in watershed 1. B) Monthly irrigation 

costs in watershed 2. ............................................................................................................. 24 

FIG.  8. .First stage expected cost function obtained from different formulations. ............. 25 

FIG.  9. Average reservoir releases and water requirements as a percentage of turbine 

capacity. ................................................................................................................................ 27 

FIG.  10. Average reservoir storage as a percentage of total storage at the end of the stage28 

FIG.  11. A) Irrigation Reliability of 80%. B) Irrigation deficit as a percentage of total 

irrigation water requirement ................................................................................................. 30 

FIG.  12. Average Generation and Irrigation Costs .............................................................. 31 

FIG.  13. Tradeoff curve: ∆Generation costs vs. ∆Irrigation Costs ...................................... 32 

FIG.  14. Promedio Costos de Generación vs. Promedio Costos de Riego para distintas 

capacidades de transmisión .................................................................................................. 39 


