3
UACON21]

||||||||||||||||||||||||||

Aplicaciones practicas de modelos descriptivos
y predictivos en sistemas eleéctricos

Proyecto PINV18-661 CONACYT

Dr. Pedro Gardel

= CONSEJONACIONAL .~ B UNIVERSIDAD Con el apoyo de:
———|DECIENCIA PF@IENCIA ’» AMERICANA Feei
CCCCCCC Y TECNOLOGIA PROGRAMA FARAGRAYD PARA EL DESARROLLO DE LA CIENGIA ¥ TECNOLOGIA ey




3
UACON21

Un espacio de Divulgacion Cientifica

Modelos descriptivos

e Presentan informacion (til
de los datos crudos.

e Aumenta el rendimiento del
modelo.

e Reduce los requisitos de
tiempo/memoria.

e Mejora la interpretabilidad
de los resultados.
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Modelos descriptivos

e Perfiles de carga

olLa informacién sobre el consumo de electricidad puede ayudar a mejorar las estrategias de gestion de la energia,
la tarifacion y el control de la carga.

ola clasificacién de los clientes proporciona a las empresas de servicios publicos mas informacién sobre como
ajustar sus estrategias y planes de despacho y programacion de recursos y de fijacion de precios de la electricidad.

e Puntos operativos de la agrupacion

oCon la incorporacién de nuevas tecnologias, la fiabilidad de la red debe revisarse mas a menudo.

e Agrupacion de alimentadores de distribucion

oJain y Dubes utilizaron el algoritmo de k-means para determinar doce alimentadores que representaban un
sistema completo de 1.350 alimentadores.

e Energias renovables, generacion distribuida.

Jneid, J.Cluster Analysis for Medium Voltage Distribution Feeders



Modelos descriptivos

e Load Profile Segmentation for Efective Residential Demand Response Program:

Method and Evidence from Korean Pilot Study
Los programas de RD (Demand Response) pueden dividirse en dos tipos: basados en el precio
y en los incentivos. Los programas de RD basados en el precio varian el precio de la

electricidad en funcion del cumplimiento de determinadas condiciones temporales. Tiempo de

uso (TOU), la tarificacion de picos criticos (CPP) y la tarificacion en tiempo real (RTP) son
ejemplos de este tipo de programas de RC

Table 2. Benefits and cost list for cost-effectiveness analysis in DR operation.

Index Benefit/Cost Lisis

. Avoided energy costs
Benefits Avoided transmission and distribution cost
Revenue gain/loss from changes in sales
Incentives paid
Cost DR System operation cost
Measure and evaluation cost
Marketing and education cost
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Modelos descriptivos

e Load Profile Segmentation for Efective Residential Demand Response Program:
Method and Evidence from Korean Pilot Study
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Modelos descriptivos

e Load Profile Segmentation for Efective Residential Demand Response Program:
Method and Evidence from Korean Pilot Study
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Table 4. Average demand reduction for event days per residential customers during the Peak Time

Rebate (PTR) pilot program.

Groups

The Number of PTR Participants

Average Demand Reduction (kWh)

Opt-in enrollment
Targeted enrollment

Group 1
Group 2
Group 3
Group 4
Group 5
Group 6
Group 7
Group 8
Group 9
Group 10
Group 11
Group 12
Group 13

847
220
14
15
25
76

g

0.2620
0.3496
0.3646
0.4177
0.3402
0.2690
0.2365
0.1914
0.2362
0.2862
0.2544
0.3129
0.3126
0.1985
0.1990

Table 5. Cost-Effectiveness Analysis Changes by Incentive DR Targeting (Unit: KRW).

. . No Targetin Targetin
Benefils and Cost List Customersg{Befgore} Customgers {fﬂer]
Benefits Avoided energy costs 561,043 861,043
Avoided transmission and distribution cost 11,589,254 11,589,254
Revenue gain/loss from changes in sales 1,335,866 1,335,866
Incentives paid 4,271,845 4,271,845
Cost DR System operation cost 1,131,856 848 245
Measure and evaluation cost 437 926 328,194
Marketing and education cost 175,248 131,335
Utility company benefit result 5,007 557 5,534 813

Difference 437,256




Modelos predictivos

TABLEI
CLASSIFICATION OF LOAD FORECASTING METHODS ACCORDING TO TIME PERIOD,
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FACTORS AND THEIR. APPLICATION

METHODS TIME PERIOD FACTORS APPLICATION
ECONOMICS TEMPERATURE LAND USE
VSTLF Few Minutes Not Mandatory Not Mandatory Not Mandatory Distributions schedule
Generation forecasting
STLF Few Hours Not Mandatory Mandatory Not Mandatory Spinning reserve
allocation
Maintenance scheduling
MTILF Few Days to Months Mandatory Sumulated Not Mandatory Seasonal load forecasting
LTLF =1 Year Simulated Simulated Mandatory Generation growth

planning

very short-term load forecasting (VSTLF), short-term load forecasting (STLF), medium-term load forecasting (MTLF) and long-term load forecasting (LTLF).

A comprehensive review of the load forecasting techniques using single and hybrid predictive models



Modelos predictivos Q

Home energy management system, HEMS , sistema de
gestion de la energia en el hogar .

e Time of Use (ToU) and/or the demand response \ ;
(DR) tariff structure. = o oy port [[ . Toad

optimization

Home d d
. A load forecasting method for HEMS applications 5
‘Forccasting System }—T
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Figure 1. The Architecture of HEMS
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Despacho de carga en Paraguay / contrato de potencia "~

(Corto plazo / largo plazo)

Energia hidroeléctrica Load (MW)
, i /\\ ,.""~~._ T R /_/"- |
ITAIPU BINACIONAL Encrgy 9 e cod. not d
Potencia: 14 GW surphas associated with the power contract superiorto
Energy superior to the gnaranteed, associated the
Load
CENTRAL ACARAY contract Guaranteed cncriy (unavailability risk lower
Potencia: 210 MW . than 5%)
- Time (h)
ENTIDAD BINACIONAL YACYRETA Itaipn operation and bidding lapse: calendar month

Potencia:326W =

Programacion Lineal aplicada al despacho de carga en Paraguay (Corto plazo)
Multiobjective energy purchase strategy with an evolutionary algorithm (Largo y medio plazo)
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Gracias por su atencion




