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Motivation



e Balance de energia: Estabilidad,

Calidad de Potencia confiabilidad
Conjunto de caracteristcas de las seales de e Distorsién de forma de onda y
tensién y corriente para satisfacer las necesi- desbalance
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Power Systems Stability



Power systems Stability

Microgrids and Power Systems - New Long term voltage stability and Real time
paradigm, low inertia, different network topol- stability assessment

ogy and impedances (higher resistances) - How
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do electrical networks collapse?
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Figure 2: Topology effects on LT voltage

Figure 1: Graph theory applied to study collapse[1] stability [2]



Demand Side Management
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Demand Side Management (DSM)
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Figure 3: Demand profile with DSM strategies
applied [3]

Analyze DSM strategies applied over customer
patterns changes aggregated demand profile.

The different combined strategies DMS
generate changes in aggregated demand
profile, according to management actions,
e.g. Peak clipping, Valley filling, Load shift-
ing, and demand flexibility.

——Reference Case
= Stat 1 Refig
Stat 2 Light

% Probability Function

=== Stat 3 Sty
~-=-Strat 1-2 Refig - Light
—  Stat 13 Refrig - Stby
——Strat 23 Light - Sty
== AllStrategies

o Lot
100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280
kWh/month on bill

Figure 4: Different strategies applied to
demand profile



Asset Management



Asset Management comprises a serie of tech-
niques in order to apply different management
actions over an asset in order to obtain an im-
provement in its performance but also keeping
an optimal profit

X107

0l : ; =)<

°

Health Condition
°

°

! 5'l‘ime [h] 2 x10°
Figure 5: Simulation of Health Condition and
Failure rate in a typical transformer.

Asset Management

In the electric system, the power transformer
is a critical asset.

e Strategies: Health Condition, Maintenance
Actions, Ageing evaluation and remnant
life calculation, and Failure rate.
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Figure 6: Determination of needing a maintenance
action based on fuzzy logic and health condition
model [4].
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Effects of Distributed Generation on Distribution Networks Reliability

Protection schemes coordination is loss with a . 2
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Figure 8: Protection coordination [5]

Generalized methodologies are developed to
Figure 7: Typical problem in protection schemes. make changes in the schemes depending on
penetration level of generation.
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Location of Power Quality Stationary Disturbances Sources in Low Voltage

Power Grids

L
l To develop a causality assessment method

for power quality stationary disturbances,

that allows to characterize the magnitude

Current and direction of the contribution of all
compenert nodes belonging to a multi-point system.
y Applications:
— M - Electrical vehicles
< l - Renewables
- L - PLC, efficient lighting devices
Figure 9: Multi-point system [6] - JWG CIGRE C4.42



Causal probabilistic models for harmonic analysis
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Figure 10: Causes of critic levels of THDv



Supraharmonics



Assessment of Supraharmonic Emissions

THRESHOLD ESTIMATION
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Thanks for your attention
Questions and comments?
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