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Una aprendizaje importante

“Todos los modelos estan mal, pero
algunos son utiles”

George Box - British Statistician




Que es un modelo?

G electricity generation mc X +

¢« > C @ google.com/search?q=electricity+generation+modeling&og=electricity+generation+modeling&ags=chrome..69i57j0i457j016.4867j0j9&client=ubuntu&sourceid=chrome&ie... @ ¥ “:l 2 & O % =« :
Go: gle I electricity generation modeling I X 4 Q
Q All &) Images (] Videos (=) News Q® Maps ¢ More Settings Tools

About 65.600.000 results (0,92 seconds)

1. Cual es el proposito del modelo?

2. Como esta formulado matematicamente?



Modelacion Energética

Que es la modelacién energética?
Definicidn tentativa: Es una disciplina que intentar dar soporte a la toma de decisiones a largo plazo basado en
aprendizajes sacados de modelos matematicos

Crespo del Granado et al.
(2018)
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Representacion matematica

Maximize x +vy

Subjecttox=20;y20
x<3

y<4
xX+2y=22

Criterios de evaluacion
v Adaptabilidad: Cuan facil es cambiar o extender el modelo.
v Tiempo de calculo: Cuanto tiempo tardas en encontrar los resultados

v Exactitud: Cual es el nivel de detalle de la formulacion y como fue

devuelta la solucion?



Tipos de formulacion matematica

Tiempo de calculo
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Cobertura geografica vs resolucion temporal

Models span a wide range of spatiotemporal scales
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Una region vs Varias regiones
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Control vs Planificacion

' Control

Dispatch

I
I
Unit commitment :
I
' Hydro scheduling :

Expansion planning

Level of technical detalil

Overall system planning

Scenario analysis

seconds 15’ hours days weeks years decades



Historia de la modelacion matematica
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Primera aparicion en la crisis de 1970 (Message, Markal, Times)
Baja resolucion temporal

Baja resolucion espacial

Poco detalles en las tecnologias



Abriendo la caja negra

Energy scientists must
show their workings

Public trust demands greater openness from those whose research
set policy, argues Stefan Pfenninger.
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Ciencia abierta
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Nuevos modelos de planificacion energética

oemof
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Hilpert et al. (2018)
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Power system modelling
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Nuevos objetivos: Integracion de herramientas

Bottom-up load Optimal design of microgrids GIS-based
curves generation and solar home systems optimal electrification
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Modelos energéticos adaptados a Bolivia

PSR: NetPlan €@ NCP €@ SDDP @ OptGen

energy and climate policy actions across the
whole energy system

Year, decades

What are the cost benefits of policy choices
Input/output tables, cost functions

4

Po Ierﬂows, energy
sup?/

lied to customers DespaChO de carga

A
| | \ / \ Policy instruments, 1
| | \ \\ / \ taxes, regulations POI |Cy
I I A | W, b me e . A W
d / it I ! \ Vo /
adequacy/security [ | \ o )
1
| | \ !
checks the security of supply ] ; I \ \ I Technology mix,
\ b ?d tion level i
o L . TS ® Macro / Economia
What are the critical operational system l | I v . / supply
S o L0 A y »
T TR [ Models the economic behaviour of different
|
| 1
v o

v

Status of customers,
demand patterns,
local generation and

. generation technologies and computes a way to
E n e rgl a y re d eS satisfy the demand in a cost optimal way

30min to week

surplus I 1 - What is the optimal generation mix
e e Ct rl Ca S - Generator limits, fuel consumption,

Prices, inves4ments, .

1
1
1
1
1
1
1
1
1

resource

Level of aggregation

A
|
S
Models the network energy flow balance at each i~ A |mport7/exports l
B A node under operating limits (Line flow, voltage : : |
G e n e ra C I o n levels, calorific values Generattn . A / l
> . > 15minto 1h tion/d é : \ /
d |St r'l b u |d a - How/where to minimise transmission losses operationjdata, . \ / : l
- System topology, operations system 1etup . \ / . ' DA R K
viote = T pETET Ao Sy SteTTS teptoyed A . .
to the site of consumption : v - /l N \ / : l rgy markets
AN ~ < - \ / : | (EU/US)
minto 1h Operation data, - - \.\ .......... ~ 0 Soft-linking B PR Jroe : ll
Benefits od demand side management net.work, ) N\ ~ \ /
o At gy st e constraints, prices \ * ~ - |
EETTTATTS, TS 14 AL LIl M \ I ~ ~ . \ / '
v N | ~o Vo
........................... \\/ > \ / I
N N >~~~/ |

v

~ AN |
Demand RAMP MicrogridsPy Dispa-SET PyPSA EnergyScope
VRESAF ¢ oo LISFLOOD Time resolution




e
Modelos energéticos adaptados a Bolivia

. : : Estudios de campo
Recoleccion de informacion
(Ragaypampa)

informacion
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Medio ambiente
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Resultados

Socializacidon de modelos con
partes interesadas y las
comunidades

Analisis del impacto Documento con
socio-ambiental politicas
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