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7 PhD members, 3 PhD collaborators, 2 research fellows and 11 PhD students.
12 periods of 6 years on research work (research activity recognition)
20 research projects + 9 research contracts with companies: 1,7 M€ (led 0,4M€)

90 articles published in journals indexed in JCR-SCI + 75 papers published in national
and international conferences + 5 book chapters published in internationally renowned
publishers

11 supervised PhD theses (2 with Extraordinary Doctorate Award, 3 with International
Doctorate Mention and 2 with International Joint Supervision)

Participation in the Editorial Board of 10 international journals + Guest editors of 12
Special Issues in journals indexed in JCR-SCI

Technical scientific evaluators of research projects for Spanish and Italian Governments.

Participation in the Master in Renewable Energies and Energy Efficiency and in the PhD
Programme in Sustainable and Energy Engineering (UCA)

Collaborations with 4 Spanish research groups (Jaén, Malaga, Catalonia and Huelva) and
8 International research groups (from UK, Italy, Denmark, Brazil, Turkey, and Algeria).

Research Group in Sustainable and Renewable Electrical Technologies (PAIDI-TEP023)
University of Cadiz, ETSI Algeciras, Cadiz, Spain
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o Extensive research experience, supported by publications, doctoral theses and ,‘

research projects /contracts, and advanced equipment for the development of
electrical, electronics and control technologies in the following research lines:

B T

SMART GRIDS/MICROGRIDS e

\?‘

RENEWABLE ENERGY
(Wind Energy, Photovoltaic Energy, Marine Energy)

ENERGY STORAGE GREEN HYDROGEN

. TRANSPORTATION
fi ELECTRIFICATION
e 1

Research Group in Sustainable and Renewable Electrical Technologies (PAIDI-TEP023)
University of Cadiz, ETSI Algeciras, Cadiz, Spain
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e  SMART GRIDS/MICROGRIDS:

Design, control and operation of smart
grids/microgrids with renewable energy
and energy storage for isolated and grid-
connected applications in distributions
networks, smart cities or smart ports

e  WIND ENERGY:

Control and operation of wind turbines
(1 and wind farms, integrating energy
%storage and hydrogen production
- systems, and FACTS devices for
) improving power quality and the
@*)_" == integration of wind turbines and wind
farms into the network

Research Group in Sustainable and Renewable Electrical Technologies (PAIDI-TEP023)
University of Cadiz, ETSI Algeciras, Cadiz, Spain




International Staff Week, ETSI Algeciras, May 27-31, 2024 \0
Wa =N

® \J
Research lines: O TESY =
= 4"'1

D
=

e PHOTOVOLTAICSOLARENERGY:

Design, control and operation of isolated and
grid-connected photovoltaic systems

e MARINE RENEWABLE ENERGY:

Electricity generation from offshore wind
energy, marine current energy and tidal
energy, and their connection to the grid

Research Group in Sustainable and Renewable Electrical Technologies (PAIDI-TEP023)
University of Cadiz, ETSI Algeciras, Cadiz, Spain
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e GREEN HYDROGEN:

Design, control and operation of green
hydrogen systems (fuel cell and/or
electrolyser) for production of electricity or
hydrogen, and for electric transport

e TRANSPORTATION
ELECTRIFICATION:

/) = Design, control and operation of hybrid
“electric traction systems for transport
(vehicles, buses, trams, port cranes, etc.), and
- electric charging stations.

':r)-ﬂ
= Research Group in Sustainable and Renewable Electrical Technologies (PAIDI-TEP023)
University of Cadiz, ETSI Algeciras, Cadiz, Spain
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e DCELECTRICAL GRIDS:

Design, control and operation of DC
electrical grids (LVDC, MVDC, HVDC)
with renewable energies and energy
storage systems.

AUXILIARY ' ' BRAKING
SERVICES | | CHOPPER

e ELECTRONIC POWER

CONVERTERS: | %} j
==
Design and control of electronic power e
converters applied to renewable o R
@nergies, energy storage systems,etc. a1 | . . A, - |-
E‘_-,-- imitacion s . »
Vrc T : s
Irc Vsc ISO(’) 16
I‘: ﬁ - IL = ﬁ >~ v I;"‘ MOTOR
B ENERGY MANAGEMENT SYSTEM (Fig. 8) <: CONTROLLER

&’ i Research Group in Sustainable and Renewable Electrical Technologies (PAIDI-TEP023)
5 University of Cadiz, ETSI Algeciras, Cadiz, Spain
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e MULTI-ENERGY/INTEGRATED
ENERGY SYSTEMS:

Design, control and operation of multi-
energy/integrated energy systems for
integrated production of electricity,
hydrogen, energy for transport,
heating/cooling, etc.

e SMART ENERGY:

Design of intelligent control and

)?anagement systems for energy systems.
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Co-generation e
! Renewable energy
oy | resources
/ '§

iy ® £

Centralized fuel production,
Smart energy system power, and storage

control center

Surplus heat . '

Electric vehicle Hydrogen vehicle

Research Group in Sustainable and Renewable Electrical Technologies (PAIDI-TEP023)

University of Cadiz, ETSI Algeciras, Cadiz, Spain
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HARDWARE-IN-THE-LOOP (HIL) SYSTEM FOR DEVELOPMENTAND ~ ‘
EVALUATION OF SMART GRIDS, MICROGRIDS, INDUSTRIAL EQUIPMENT

AND MOTOR DRIVES

. . \\\\\\\:J 3'”&:‘,;»:\";:\;.. |
OPAL-RT 4510-4512 / Typhoon HIL: / \ AR
Real-time model of the smart w.
grid/microgrid | ,:J G S || Pe—

H Emulated

BEE ==
S ——— . ’& OPAL-RT OP4510-4512 / MicroLabBox

(dSPACE) / Raspberry Pi:
Real time control system

Research Group in Sustainable and Renewable Electrical Technologies (PAIDI-TEP023)
University of Cadiz, ETSI Algeciras, Cadiz, Spain
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SMART ENERGY LABORATORY FOR ENERGY MANAGEMENT IN THE INDUSTRY 4.0

(Research scientific-technical equipment supported by the Ministerio de Ciencia, Innovacion y Universidades, Spain: Ref.

EQC2018-004520-P)

Platform for development of Ibc 5476 ‘ ' =TS

energy management systems cP1623 |

in industry based on a i Ve Higsion |
industrial network with St — T

Historian

i 1

IPC 347E+Sinema

Siemens industrial PC/PLCs for
the design of controllers,
control and diagnostic systems,

SWITCH XC208

remote Connect

[ Ti

Red LAN o Internet

and/or process and energy =
management algorithms to lot 2040
improve the operability and
energy efficiency of a wide
variety of applications in

rr‘éj}fa;try, smart grids or
gr%gs i i

kit Opencontroller

il IiEEE ]

Energymeter

HI

Accionamientos Et200sp, E/S
S$210y G120

%

,ﬂ'

ROUTER Scalance
S615

Nanobox

BiBIEIEY

Et200sp, E/S SentronPac 4200

Energymeter

Research Group in Sustainable and Renewable Electrical Technologies (PAIDI-TEP023)
University of Cadiz, ETSI Algeciras, Cadiz, Spain
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SMART ENERGY LABORATORY FOR ENERGY MANAGEMENT IN THE INDUSTRY 4.0

(Research scientific-technical equipment supported by the Ministerio de Ciencia, Innovacién y Universidades, Spain:
Ref. EQC2018-004520-P)

CNOLC

Platform for development of energy F
management systems in industry based

on aindustrial network with Siemens
industrial PC/PLCs for the design of
controllers, control and diagnostic
systems, and/or process and energy
management algorithms to improve the
operability and energy efficiency of a
wide variety of applications in industry,
smart grids or microgrids

Research Group in Sustainable and Renewable Electrical Technologies (PAIDI-TEP023)
University of Cadiz, ETSI Algeciras, Cadiz, Spain
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SMART CITIES LAB

(Research scientific-technical equipment supported by the Ministerio de Ciencia, Innovacion y Universidades, Spain:
Ref. EQC2019-006399-P)

Platform based on Power Hardware in the Loop (PHil)
system for the design and experimental evaluation of
smart cities, smart grids or microgrids with renewable
energies, energy storage systems, hydrogen systems,
electric vehicles and loads, and solutions to improve
their control and energy management.

Real-time simulator:
- Typhoon HIL-402/404
- OPAL-RT OP4510/4512

1

CINERGIA PHIL unit
(power converter as
power amplifier)

Systems under study (smart grid/microgrid, PV
power plant, wind farm/turbine, electric vehicles,
energy storage systems, motors, loads,
controllers, etc.)

Research Group in Sustainable and Renewable Electrical Technologies (PAIDI-TEP023)
University of Cadiz, ETSI Algeciras, Cadiz, Spain
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SMART CITIES LAB i > V

(Research scientific-technical equipment supported by the Ministerio de Ciencia,
Innovacion y Universidades, Spain: Ref. EQC2019-006399-P)

Platform based on Power Hardware in the
Loop (PHiL) system for the design and
experimental evaluation of smart cities,
smart grids or microgrids with renewable
energies, energy storage systems, hydrogen
systems, electric vehicles and loads, and
solutions to improve their control and
energy management.

CINERGIA PHIL units

Research Group in Sustainable and Renewable Electrical Technologies (PAIDI-TEP023)
University of Cadiz, ETSI Algeciras, Cadiz, Spain
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FONDO EUROPEO DE
DESARROLLO REGIONAL AGENCIA

TR Micro grld Clusters s
g TA
DYNAMIC STUDY AND CONTROL OF MICROGRID CLUSTERS >

(Research project supported by Ministerio de Ciencia e Innovacion, Agencia Estatal de Investigacion, FEDER, UE -
Project PID2021-1236330B-C32 supported by MCIN/AEI/10.13039/ 501100011033/ FEDER, UE)

Microgrid

X/

Sustainability Resiliency Efficiency

Using primarily renewable energy sources Microgrids provide uninterrupted 24/7 power and With sophisticated control, you can optimize power
microgrids support your grid independence and help balance load demands for your changing power usage based on demand, energy prices, and other
to reduce carbon emissions. needs. factors.

Controllable Generation -~

Microgrid Market
Global Forecast to 2027

Critical Load

_.-*"" point of Common
ouplin
~ s / %
o s e
N Microgrid
] Controller
® i
Controllable Load ll

Energy Storage seFSR R

Microgrid Market
is expected to reach

USD 63.2 billion by 2027

Growing at a
CAGR of 18.6% (2022-2027)

Research Group in Sustainable and Renewable Electrical Technologies (PAIDI-TEP023)
University of Cadiz, ETSI Algeciras, Cadiz, Spain
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DYNAMICSTUDY AND CONTROL OF MICROGRID CLUSTERS =

(Research project supported by Ministerio de Ciencia e Innovacion, Agencia Estatal de Investigacion, FEDER, UE -
Project PID2021-1236330B-C32 supported by MCIN/AEI/10.13039/ 501100011033/ FEDER, UE)

Research Group in Sustainable and Renewable Electrical Technologies (PAIDI-TEP023)
University of Cadiz, ETSI Algeciras, Cadiz, Spain
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DYNAMIC STUDY AND CONTROL OF MICROGRID CLUSTERS -

(Research project supported by Ministerio de Ciencia e Innovacion, Agencia Estatal de Investigacion, FEDER, UE -
Project PID2021-1236330B-C32 supported by MCIN/AEI/10.13039/ 501100011033/ FEDER, UE)

Specific objectives and main contributions:

1) Dynamic study of MGCs with AC MGs, DC MGs and/or
hybrid MGs, integrating renewable energy, energy
storage systems and electric vehicles, among others.

2) Development of new dynamic equivalent models of
MGs in MGCs to represent the dynamic behavior and
to design the control system.

MGz

(1 Tertiary Control 5;;“‘::‘}%;‘;‘)‘
. . . . Main Grid <guem=p| * Economic Dispatch
3) Development, evaluation and experimental validation . " |Gt —
- of new control methods and controllers for the primary i Ve
( £ control, secondary control and tertiary control of i—----> s Fno{ieion 0]
’ E M GCS / : = Power-Sharing Improvements 2~10[s]
1 (1 Primary Control
\ : = Voltage Stability
1 = Frequency Stability (AC)
5 e : f Ll Power—Sharing
[ ﬁ ¥ \- Power Quality L 0..2\1[5]
:‘l = Microgrid : Einlmm:'::mon fink F?:::e::::t:ime
e " - ) I:>Cont | acti
7 4 Research Group in Sustainable and Renewable Electrical Technologies (PAIDI-TEP023)

University of Cadiz, ETSI Algeciras, Cadiz, Spain
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COORDINATED CONTROL OF MULTI-ENERGY MICROGRIDS WITH ELECTRICITY, HIDROGEN
AND GAS VECTORS

(Research project supported by Ministerio de Ciencia e Innovacion, Agencia Estatal de Investigacion, and Unién Europea
“NextGenerationEU”/PRTR” - Project TED2021-129631B-C32 supported byMCIN/AEI/10.13039/501100011033 y
NextGenerationEU/PRTR)

Electricity from
renewable
production

Multi-energy microgrid

= .
=5 e 4 it |
=5 . 4 i it
2, T 2 | ihin
%, ] o |
T o | i it
=5
o, ’
2
o, H2 charging . | District heat

,,% station i 7 .' to the city
2, v

Z
%,

=3
“z,
%
=3

Research Group in Sustainable and Renewable Electrical Technologies (PAIDI-TEP023)
University of Cadiz, ETSI Algeciras, Cadiz, Spain
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s Bl =t Multi-Energy Microgrids oo
</ 4)
COORDINATED CONTROL OF MULTI-ENERGY MICROGRIDS WITH ELECTRICITY, HIDROGEN

AND GAS VECTORS

(Research project supported by Ministerio de Ciencia e Innovacion, Agencia Estatal de Investigacion, and Unién Europea
“NextGenerationEU”/PRTR” - Project TED2021-129631B-C32 supported byMCIN/AEI/10.13039/501100011033 y
NextGenerationEU/PRTR)

Specific objectives and main contributions:

1) Development and experimental validation of dynamic | {4
models of MEMGs with electricity, hydrogen and gas — ;!_'
vectors. e
2) Development, evaluation and experimental validation . B
of control methods of MEMGs integrating control m
agents for electricity, hydrogen and gas networks, Bl Gl _Cooinghb
which will work coordinately with other MEMGs. Y — i ﬁ* Fletric chller l»l«i’ *é?@

M CHP
F . syt s e Natural gas | Absorptio |1| ('~

(i 3) Study of multi-energy complementarities (electricity, ¢ sore
Q

- hydrogen, thermal energy and electricity/thermal ——@& Hesting demand
’ energy storage) in a MEMG and among MEMGs to s Heat storage
ﬁ ~ properly satisfy power and thermal demands flexibly. E——— E A P — Pty  --» Byl
=7 Research Group in Sustainable and Renewable Electrical Technologies (PAIDI-TEP023)

g University of Cadiz, ETSI Algeciras, Cadiz, Spain




International Staff Week, ETSI Algeciras, May 27-31, 2024

Y i

LCA & TESYR LcA

de Cédiz
- . TECNOLOGIAS ELECTRICAS SOSTENIBLES Y RENOVABLES
Universidad SUSTAINABLE AND RENEWABLE ELECTRICAL TECHNOLOGIES

de Cadiz

d Many thanks 04

“  RESEARCH GROUP IN SUSTAINABLE
‘ AND RENEWABLE ELECTRICAL
TECHNOLOGIES (PAIDI-TEP023)

Luis M. Fernandez Ramirez o %\
Higher Technical School of Engineering of Algeciras (ETSI Algeciras), Avda. Ramon Puyol, s/n o
UCA-SEA Innovation Center, Avda. de la Hispanidad (LIano Amarillo)

11202 Algeciras (Cadiz) Spain

Email: luis.fernandez@uca.es

Web: http://tep023.uca.es/
Tel. +34 956028000




