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Introduccion

Las redes inteligentes -
Apropiacion de nuevos conceptos

Capacidad

computacional Proteccion

Cestién de La, e_)volucic')n de _Ios _sistemas

: eléctricos de potencia obliga a la
Control activos integracion de nuevos conceptos
dentro del dia a dia en la operacion,
gestion y monitoreo de los sistemas.
Sistema Interoperabilidad
eléctrico de Cada vez es mas comin encontrar
potencia diferentes fuentes de datos en el
» sistema que bajo un proceso de
Monitoreo Operacion anélisis permitira mejorar la toma de
decisiones que se hace sobre el
sistema.

Ciberseguridad

)
=
o

-
O
-

e

«

=
)

Venta de c o Mantener
Energia OTUICACIONES estabilidad




Introduccion

Electrical Machines & Drives

Las redes inteligentes

Comunicacion

Ethernet Cloud Estadistica
Computing

Fuentes de datos

Medidor

inteligente Mineria de
Wifi datos
— . i . DiStribUida Learning
Generacion Fibra optica

distribuida Arquitectura Reconocimiento
centralizada de patrones

Gestion de informacion

IoT Satélite

Protecciones




Introduccion

-
mld

Electrical Machines & Drives
Grupo de Investigacion

Las redes inteligentes

Objetivos
Eficiencia Confiabilidady . "
: : Eficiencia energética
operacional seguridad
Reduccion de Reduccion de Fomentar
GEIl EIGIES participacion usuario

Infraestructura computacional (Servidores de aplicaciones,

q almacenamiento, SCADA, Software especializado etc.)

Interaccion entre diferentes
infraestructuras

Lograr explotar todos los datos requiere de
la interaccion de diferentes infraestructuras
y coordinar todas ellas para que exista un
flujo de datos que garantice el correcto
funcionamiento de las aplicaciones que se
van a implementar.

QD Infraestructura de comunicaciones

Sensores, controladoresy medidores inteligentes

Infraestructura de transmisiony distribucion.

Fuentes de energia alternativa, Almacenamientoy VE

Infraestructura de Ciberseguridad

HAN consumidor
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Laboratorio de redes inteligentes LAB+i
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A partir de los datos recolectados fue posible implementar indicadores KPI (Key
performance Indicator) para gestionar el sistema de mejor manera

i
Evaluators :
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Unidades de medicion fasorial
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Overall Synchrophasor Data Latency

Regional PMU 1
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Sistemas de monitoreo de area extendida
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Sistemas de monitoreo de area extendida
Parametros SCADA WAMS
Resolucion 1 muestra entre 1 minutoa 5 |60-240 muestrasen 1
minutos segundo
Medida Mide solo la magnitud de las | Mide magnitud y angulos de

variables

fase

Tiempo de sincronizacion

Estampa de tiempo del
servidor

Sincronizacion por GPS

Tiempo de reaccion

Entre 1 minuto y 5 minutos

Entre 160y 15 milisegundos

Foco

Disefado para monitoreo y
control de forma local

Disefado para monitoreo y
control en areas amplias y
tiempos de respuesta bajé
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Aplicaciones segun los niveles de SP
‘ Aplicaciones WAMS ‘
! |
‘ Generacion ‘ ‘ Transmision ‘ ‘ Distribucioén ‘

Automatizacioén de

Monitoreo del estado del subestaciones

generador

Estimacion de estados

Automatizacion de
alimentadores

Estabilidad transitoria del Flujo de carga ‘

Angulo

Automatizacion en el
lado del consumo

Flujo de potencia optimo

111

Proteccion en isla ‘
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Proteccion y control ‘ Proteccion y control
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Control y proteccion ‘
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e o e oS~ e o gier e KNS Nodos PMU

SE-1 Calle 26

SE-2 Sociologia

SE-3 Manuel Ancizar

SE-5 Almacén agronomia

SE-7 Posgrados

veterinaria

SE-8 Biblioteca central

SE-10 Economia

SE-13 Parque Humboldt

B-14 Medicina

SE-15 Posgrados de fisica

SE-17 Labs de resistencia
television
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Ubicacion de pmu en el campus
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Monitoreo de la diferencia angular
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Monitoreo de la diferencia angular
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Monitoreo de impedancia
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Monitoreo de potencia
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Agrupacion de datos en PMU
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Dynamic line rating (DLR)
In overhead lines (OHL)
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Table 2-2 | Asset life estimation [2]

Mean and Standard Electrical Machines & Drives
System range of asset e " i
Plant type N ; deviation Reason for asset life variances
voltage (kV) life estimates
(years)
(years)

Circuit breakers
Air 110-199 41 (30 to 50) 6 Rating requirements, fault duty changes, maintenance h :

200-275 41 (30 to 50) 6 costs, spares obsolescence, mechanical wear, safety, I EC W -I t e Pa p e r AS S e t

2345 40 (30 to 50) 6 seal problems "

n

Oil 110-199 42 (30 to 50) 6 Rating requirements, fault duty changes, maintenance M a. n ag e m e n t " 2 O 1 5 S t r a.t e g -I C a. S S e t

200-275 41 (30 to 50) 6 costs, spares obsolescence, mechanical wear, safety,

BEO04) 5 sealproblems management of power networks
Gas 110-199 43 (30 to 50) 6 Rating requirements, fault duty changes, maintenance

200-275 42 (30 to 50) 6 costs, spares obsolescence, mechanical wear, safety,

2345 42 (30 to 50) 6 seal problems, seen as “less robust”, environmental

concern re SF6
Bay assets
Earth switches
and
disconnectors =110 42 (30 to 50) 8 Rating requirements, maintenance costs, corrosion,
mechanical wear

CTs-0il =110 39 (30 to 50) 7 Design weaknesses, seals
CVT's =110 39 (30 to 50) 7 Moisture ingress, PCB contamination of oil
Transformers =110 42 (32 to 55) 8 Design, loading, insulating paper and oil degradation,

system faults, spares, rating requirements, high
temperature, moisture levels

Indoor GIS >110 42 (30 to 50) 8 Rating requirements, fault duty changes, maintenance Table 2-1 | Estimated years to replace aged assets from 5 electricity network businesses
costs, spares obsolescence, mechanical wear, safety,
seal problems, environmental concern re SF6

- OHLwire Tower  Cable Transformer Switchgear
protection design changes Utility A 47 399 112 110 80
ACSR-OHL Utility B 68 178 278 93 45
eﬁarr?r?rlnent =110 54 (40 to 80) 14 Climate, environment, corrosion, conductor grease Utflity C 758 179 63 124 172
Headpoliar 1D BT 15 e Tees e Dest e T o — R — 1
mate,rial quality, hi(_j]h temperatL.Jres due to \oad;ng, Ut“ity E 96 174 42 49 47
joint, design
s I
Steel lattice >110 63 (35 to 100) 21 Climate, environment, corrosion, maintenance, poor

galvanizing, ground conditions, concrete spalling,
grillage corrosion, steel/concrete junction
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A perfect storm created by aging assets, retiring experts,
Increasingly engaged stakeholders and rapidly changing

technology has triggered the need for increased sophistication
and rigor in asset management.

CIGRE TB 787 - 2019

ISO series 55000 standards: Implementation and information guidelines for utilities
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CIGRE TB 425 -
2010

Increasing Capacity of Overhead
Transmission Lines: Needs and
Solutions
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Fig. 1. Dynamic line rating estimation using WLS, an overview using direct and indirect measurements.

David L. Alvarez, et al. An approach to dynamic line rating state estimation at thermal steady state using direct and indirect measurements, Electric Power Systems
Hesearch, 2018, Pages 599-611, ISSN 0378-7796. https://doi.org/10.1016/j.epsr.2017.11.015.




An Approach to Dynamic Line Rating Estimation at Steady Stateg;“%m& A

ZTheor. Zmeasured ZTheor. T € Ruling Span Span Units
w  —12578+j26.667 —125.60+j26.63 - - [KV]
i —518.32+j486.70 —517.26+j486.07 - - [A]
vm  —111.32+j37.853 —111.39+j37.95 - - [kV]
in  513.00-j506.26  511.86-j505.74 - - [A]
Ts 168 16.7 17 1 [°C]
H, 25.356 25.353 1 1 [KN]
His  15.698 15.696 15 1 [KN]
Di; 1038 10.39 11 1 [m]

David L. Alvarez, et al.

Systems Research, 2018, Pages 599-611, ISSN 0378-7796.

https://doi.org/10.1016/j.epsr.2017.11.015.
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Temperature - Ts [°C]

Using Direct and Indirect Measurements
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Hybrid Extended Kalman Filter - EKF
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Fig. 5. EKF flowchart to estimate and predict transformer’s top-oil

temperature.
D. L. Alvarez, S. R. Rivera and E. E. Mombello, "
in IEEE Transactions on Power Delivery, vol. 34, no. 4, pp. 1695-1705,
Aug. 2019, doi: 10.1109/TPWRD.2019.2918243.
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Alvarez, D.L., Restrepo, J., da Silva, F.F. et
al.

Electr Eng 103, 1055—
1065 (2021). https://doi.org/10.1007/s00202-
020-01148-7
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Alvarez, D.L., Restrepo, J., da Silva,

F.F. et al. Load capability estimation of dry-
type transformers used in PV-systems by
employing field measurements. Electr

Eng 103, 1055-1065 (2021).

https://doi.org/10.1007/s00202-020-01148-
7
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The development of a remote temperature logging system <@, ¢ 4
for pole mounted distribution transformers

ESKOM’'s fleet of distribution transformers is greater than 200,000. More than
90% of which are PMT. In the winter months the average PMT failure event is
2200. This costs the company $4.1 Million annually. Additionally, this has a
significantly negative impact (>10%) on SAIDI. PMT failure events during the
winter period are predominantly due to overloading therefore a remote
temperature logging (RTL) system was developed to detect the overload condition.

Using a PMT’s tank temperature in the summer months it is now possible
to predict if the PMT will be overloaded during the following winter.
Load visibility, Environmental, Safety

ROI ratio of 39:1 over the 5 year period and making mass RTL
deployment a sensible choice.

https://www.cigre.org/article/GB/news/the_latest _news/the-development-of-a-remote-temperature-logging-system-for-pole-
mounted-distribution-transformers
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AM

Sumando energias

https://github.com/EquipoAnaliticaXM/API_XM

Repositorio para compartir
herramientas de consulta para extraer
informacion relevante del Mercado de
Energia Mayorista colombiano

usando la APl XM.
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