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O GENERAL RESEARCH LINE

COMPUTATIONAL  INTELLIGENCE FOR  MEASUREMENT  SYSTEMS  AND
APPLICATIONS

O RESEARCH LINE IN THE DOCTORATE PROGRAM IN ENERGY ENGINEERING
AND SUSTAINABILITY

APPLIED TECHNOLOGY FOR ENERGY EFFICIENCY AND RENEWABLE ENERGY
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o Power Quality ;}q_?cl:f -Il 68

P

* Monitoring of the electrical network (V, |, f

and waveform) in different supply points.
* Development of methods and quality
indicators of electrical supply.

* Exploratory data analysis and visualization

methods for energy information. Sensor Networks and Intelligent
* Development of intelligent real-time power Instrumentation
uality analysis instruments.
| g \ d | * Development of multipurpose loT sensor networks and
il A 4 - ml\: F": capability analysis.
B [\
WMM\VW ‘ ml‘;:{%i o * Development of intelligent measurement instruments.
/ = WEEJI ~~ * Edge computing, self-calibration and self-diagnosis in
WZ;M — sensor networks.
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* Monitoring and estimation of renewable
potential using nowcasting techniques.

* Characterizations of energy production and

demand for different  meteorological

scenarios. Big Data and Smart Cities, Infrastructure and
* Energy management based on weather Buildings
predictions. * Instrumentation for monitoring infrastructure and

MEASURING DEVICE ACQUISITION DATA / EVALUATION UNIT

buildings.
* Instruments and techniques of Industry 4.0.

* Big-data applications for energy management in buildings

(maintenance, acclimatization, security, parking,...).
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Projects
Articles
Congress
Directed Theses
Patents

Others
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* 100 papers in high impact JCR journals

* Communications

in 158 international and

national conferences

* Direction/participation

in 15 projects at

different scale

RESEARCH GROUP ACHIEVEMENTS

Renewable Energy 36 (2011) 1747-1753

Contents lists available st ScenceDirect

Renewable Energy

FI SFVIER journal homepage: www.elsevier.com/locate/renene

~(CEl
mcws

Contents lists available at SclenceDirect

Applied Energy

journal homepage: www.elsevier.com/locste/apenergy -

A novel inference method for local wind conditions using genetic fuzzy systems

Juan José Gonzilez de la Rosa*™*', Agustin Agiiera Pérez b José Carlos Palomares Salas*®,
José Gabriel Ramiro Leo™", b Antonio Moreno Mufioz™
*Research Group PAIDIIC-168: Gompustasonl Instrumentation and ndsrial Electronics (K1) Andalusia, Spein

® University of Gidiz, Area of Electronics, EPSA, Aw. Ramoin Puyol SN, E-11202- Algeciras.Gidiz, Spain
©Uniersity of Girdoba, Area of Electranics, Campuss de Rabanoles, Lronardo da Vind building, E-14071 Girdoba, Spain

Weather forecasts for microgrid energy management: Review, discussion
and recommendations

Agustin Agiiera-Pérez’, José Carlos Palomares-Salas, Juan José Gonzilez de la Rosa’,
Olivia Florencias-Oliveros

PAIDITIC 168 and Indisarial Flecrondes (ICED, Spatn
Untersty of Cadis, Ares of Elecranics, EPSA, Av. Ramin Pryol S/N, E-11202 Algec ves, Céd, Spein

} Wind Eng. Ind. Aerodyn. 107-108 (2012) 48-%

Contents lists available at SciVerse ScienceDirect

Journal of Wind Engineering s
and Industrial Aerodynamics

I} journal homepage: www.elsevier.com/locate/jweia

Basic meteorological stations as wind data source: A mesoscalar test™

Agustin Agiiera-Pérez *"*, José Carlos Palomares-Salas *”, Juan José Gonzilez de la Rosa*""',
José Gabriel Ramiro-Leo™”, Antonio Moreno-Muiioz**

* Research Graup PAIDI-TIC-168: Camputasional Instrumeniation and Indutrial Elrtronics uu Spain
Urmaxny of Gadiz, Aren of Electranics, EPSA, Av. Raman Puyol SN, E-11202 Ag\xm Spam
© University of Girdoba, Aren of Elertranics, Gampus de Rabanales, Leonardo da Ving building, E-14071 Cirdoba, Spain

Premier Reference Source

AppIIEd Artificial ngher Large Scale Grid Integration
Order Neural Networks for of Renewable Energy Sources
Control and Recognition ey

Antonio Moreno-Munoz

fET.

Ming Zhang

e sustainability

i

Artide
Forecasting PMy in the Bay of Algeciras Based on
Regression Models

ey

1 1,

José Carlos Palomares-Salas , Agustin Agiiera-Pérez *

José Maria Sierra-Fernindez *

, Juan José Gonzalez-de-la-Rosa
and Olivia Florencias-Oliveros *

Research Group PAIDETIC-168, Computational Instrumentation and Industrial Electronics (ICEI), Area of
Electronics, Universaty of Cadiz, Higher Polytechnic School, Av. Ramon Puyol S/N, E-11202 Algediras, Spain;
juanjose.delarosa@ucaes (J.].G-d-1-R.); agustinaguera@uca.es (A.A -P); josemaria sierra@uca.es (LMS.-E);
olivia florencas@ucaes (O.F-0.)
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INFORMATION SUPPLY FOR ENERGY MANAGEMENT SYSTEM

2 Tue 25 Apr Wed 26 Apr
T

1

o N
T T e peret o

S

oo T i

FLT i rr T Trire

00 02 04 06 08 10 12 14 16 18 20 22 00 02 04 06 08

WEATHER:
- Renewable generation
- Load profiles

8

Energy consumption in EU households (2018)

ec.europa.eu/eurostati

DEMAND:

- Behavior patterns
- Buildings occupancy
- Demand response

ECONOMIC:

- Energy price
- Market operations

Blackout

ELECTRIC:

- System stability
- Power quality
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METEOROLOGICAL DATA: VARIABLES

« Wind speed
WIND e Wind direction
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GRID OPERATIONS BASED ON METEOROLOGICAL DATA

System wide
1000-5000 Km

Primary
Reserve

Yeserves
arket

Adequacy
of
Grid

Grid
Stability

Regional _
100-1000 Km Congestion
Manhagement
i Distribution
/\. Management
Local
10-50 Km

Building-District
100m-5 Km

s min day week Years
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METEOROLOGICAL DATA SOURCES

System wide

1000-5000 Km Numerical
n Weather Reanalysis
o Prediction modeTs
r
Regional g . OGS
100-1000 Km = ‘v
+ 4-*
S5 © g+
P n
— C
Local tf’ GEJ
10-50 Km C S
—
) L
n Statistical
C —
Building-District " A
100m-5 Km >
s min h day week years
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JUSTIFICATION OF LOCAL WEATHER SERVERS

Challenges

« Delegation of control to
smaller entities

« Need for near real-time
data

« Complexity, high economic

and computational cost for
\;>sma11 entities

METEOROLOGICAL DATA FOR ENERGY MANAGEMENT: THE CAMPO DE GIBRALTAR WEATHER INFORMATION SYSTEM

_———

200m resolution

Updates ~ 5 minutes
Based on in-situ data
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NEMS (~10km / 12h)
ICON (7km / 6h)
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MeteoCdG: Campo de Gibraltar Weather Data Server

e Puertos de Andalucia (12)
« TIC168-UCA (6)

Radar reflectivity processing
Meteosat and Metop satellite imagery

processing
Online geographic information system

Algorithms developed 1n previous
projects

\

Real-time data from stations: Future:
e AEMET (45) e Local weather forecasts based on
e Puertos del Estado (14) AEMET and GFS forecasts..
« SIAR (44) e Virtual stations
« SAIH Hidrosur (72) « Data quality control
« METAR (6) « Ramp and extreme event alarm

MeteoCdG

https://meteocdqg.uca.es
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MeteoCdG as Local Weather Data Server

<:::::::: Renewable generation forecasts
Load forecasts

Maritime traff1c
Pollutants <
Industrial area
eteoCdG e
High ecological value areas protection
Forest <
Wildfire spread

Tourism: Sun, beach and wind

Socioeconomic Operation Crossing the Straits

Port logistics management

geciras School of Engineering and Technology




