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CIEMAT: Algunos datos

Centro de Investigaciones Energéticas,
Medioambientales y Tecnolégicas
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Organismo Publlco de Investigacion
Secretaria de Estado de Investigacion Desarrollo e Innovacion

Mlnlsterlo de Economia, Industrla y Competltlwdad
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1 336 tréajadores

- 260 Doctores

- 478 Titulados Superiores
- 115 Técnicos Medios

- 336 Ayudantes técnicos

- 147 Administrativos y servicios generales K

Presupuesto TOTAL 101 M€
Ingresos exterlores 38 M€
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Departamento de Energia

Departamento de Energia

Gabinete
| | | |
Energia i Plataforma Combustion Yy n oz
g CEDER (Soria) ) oy Fision Nuclear
Renovable Solar (Almeria) asificacion
Analisis de
I — sistemas
Energéticos
\4
Energia Eficiencia Energia . Energia s Energia

Fotovoltaica Energética Edlica SIETIEEE Solar Valorizacion nuclear
*Materiales y | eArquitectura | |®Recurso | |eBiomasa sdlida eConcentracion eCombustion *Residuos
dispositivos bioclimatica Edlico eBiocombustibles Solar el Radiactivos
eComponentes |  eIntegracion *Baja eQuimica solar SR A eSistemas
y sistemas de renovables = potencia eRecurso solar T LSl Innovadores

eOperacién CCNN

Centro de Investigaciones
Enerpéticas, Medioarmbientales
y Tecnolbgicas



CEDER —CIEMAT Living Lab (Soria)
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LIVING LAB CENTRO DE DESARROLLO DE

ENERGIAS RENOVABLES (CEDER-CIEMAT)

SOBRE HIBRIDACION E INTEGRACION DE
ENERGIAS RENOVABLES EN REDES DE
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RENEWABLE ELECTRICITY
GENERATION AND INTEGRATION

INTO THE GRID

*New strategies for O&M and recycling
sHybridization and Integraton
sCharacterization, madelling and
simulation

DYANCED MATERIALS
FOR ENERGY AND
ENVIRONMENTAL
APPLICATIONS

*Emerging Materials

*Device Integration of Novel
Materials

*Tandem Devices and Technology

Hybridization

ENERGY EFFICIENCY

*Energy design and modelling of
buildings, cities and districts

sUrban cistributed generation
networks

s«Comfort and environmental

quality




RENEWABLE ELECTRICITY GENERATION AND INTEGRATION INTO THE GRID

R&D Activities

Characterization, modelling and
simulation for VRE technologies

VREs Systems hybridization

Advanced VREs O&M and and grld Integration Evaluation and development of simulation

components recycling National VRES Hybridization Map models and tools

System sizing and topology Strategies to increase the reliability of

Recyclability models

NDT field inspection solutions System optimization
Defects System operation and control

Characterization of PV and Wind devices

Evaluation, development and
Grid integration and service improvement of models for specific

Off-grid direct H2 generation systems and complete power plants

Eﬁm i Ciemolb i,
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Advanced VREs O&M and components recycling

Recyclability of wind blades and PV modules

Tools for analysis, detection, characterization
and classification of defects

UAV boarded technologies
Infrared cameras

US sensors
Radiography (X-ray)

Electroluminiscence

RENEWABLE ELECTRIC GENERATION AND INTEGRATION INTO THE GRID
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I+D en hibridacion de sistemas de energias

renovables variables e integracion en red

‘ Recursos renovables variables

Diseiio del " .
Generacion Sistema y Parques edlicos existentes
de Hidrogeno Topologia
Hibridacién de ‘ Disponibilidad de acceso a la red
VKA
Integracién en . ey
red ‘ Disponibilidad de terreno
Integ.ra.cién y Optimizacion ..
servicios en del sistema ‘ Restricciones
lared
Controly
Operacion
del Sistema
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I+D en hibridacion de sistemas de energias

renovables variables e integracion en red

Topologias
Diseiio del Sistema
y Topologia

Generacion

de Hidrégeno Opciones tecnologicas

Hibridacion de
ERV &

Integracion en
red

Almacenamiento de energia

Integracion y Nivel de integracion

servicios en
la red

Optimizacion
del sistema
Factor de capacidad

Controly
Operacion
del Sistema

TP D coumno  mMETENO C- E Centro de Investigaciones
) T FETTICYE oo Medosmbiensies
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I+D en hibridacion de sistemas de energias

renovables variables e integracion en red

Diseio del
de Sistemay
Hidrégeno Topologia
Hibridacion
de ERV &
Integracion en
red

Generacion

Integracion
y servicios
enlared

Optimizacion del
sistema

Control y
Operacion
del Sistema

Sombreado de los mdédulos FV

Estelas producidas por los modulos

Distribucion optima
Balance 6ptimo del sistema

Otras restricciones

TpY D commno  mNETEND C- E Centro de Investigaciones
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I+D en hibridacion de sistemas de energias

renovables variables e integracion en red

Estrategia de control

Diseio del
Generacion Sistemay
de Hidrégeno Topologia Prediccion combinada de los
Hibridacion de Fecursos
ERV & _
Integracién en Prediccion de los precios de la
red electricidad

Integracion e e e
g. . Y Optimizacion
servicios en

del sistema Gestion optimizada del Sistema de

lared .
almacenamiento
Controly
Operacion del
Sistema Otras Restricciones

ENNHOVACION



I+D en hibridacion de sistemas de energias

renovables variables e integracion en red

‘ Diseno electrico (Bus CA o CC)

Disefio del
Generacion Sistemay
de Hidrégeno Topologia ‘ Requerimientos del codigo de red local
Hibridacion de
ERV & ‘ Capacidad de servicios auxiliares
Integracion en

red

‘ Capacidad de servicios de mercado

Integracion e e es
!g . v Optimizacion
servicios en la .
del sistema

red ‘ Procedimientos de ensayo y verificacion

Control y
Operacion
del Sistema
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I+D en hibridacion de sistemas de energias

renovables variables e integracion en red

‘ Caracterizacion de componentes

Diseio del
Generacion de Sistemay - :
Hidrégeno Topologia ‘ Operacion multistack
Hibridacion de
ERV & ‘ Diseno de electronica de potencia
Integracion en
red
v ‘ Analisis de la Integracion
Integra_cmn Y Optimizacion
Servicios en del sistema
la red ‘ Ensayo y validacién
Controly
Operacion
del Sistema
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Evaluation and development of simulation models and tools
VRES Resources: measurement, traceability, simulation and LT prediction
Interaction with climate parameters
PV and Wind turbines components modelling and simulation.

Strategies to increase the reliability of models
Estimation of variability of wind flow and solar radiation
Uncertainty evaluation of the measurement techniques
Development of adapted data quality control procedures

Characterization,
Modelling &

. . Characterization of PV and Wind devices
Simulation . |
Implementation of international standards
of VRES Improvement of currently available characterization techniques
Application of advanced testing procedures
Development of optimal data acquisition and analysis procedures.
Methods for ensuring working/testing conditions

Evaluation, development and improvement of models for specific

systems and complete power plants
Development of in-house, collaborative and open source software tools and methodologies
Development of digital twins

Eiﬁ P RENEWABLE ELECTRIC GENERATION AND INTEGRATION INTO THE GRID
EINNOVACION

Energeticas, Medioambientales



Wind Resources Research

1. Evaluation of the wind resource based on
models:

1.1 Simulation of wind resource with very
high resolution global and regional climate
models.

1.2 Estimation of wind with statistical
models.

1.3 Optimization, improvement and model
development techniques.

2. Acquisition and Quality Control of Wind
Data and other atmospheric / climatic
~ { variables.

& 3. Model validation techniques with
observational data.

4. Statistical and climatic analysis of the wind
resource based on models and observations:

CEDER CIEMAT 4.1 Analysis of extreme wind speeds.

100 m met mast 4.2 Analysis of climatic trends. CEDER-CIEMAT

4.3 Estimation of the impact of the future LIDARS

climate on the wind resource. E—ﬁw iz Ciemat Spimzs.



Wind R&D available Infrastructure

Moulds developed by |———
Aditive manufacturing jSEs— ——l

Filament winding & spin tester
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RENEWABLE ELECTRIC GENERATION AND INTEGRATION INTO THE GRID



Solar R&D Available infrastructure

Full characterization of PV modules and Plants
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PV components
testing (batteries,
inverters,
regulators, ...)

|-V curves, optical properties

RENEWABLE ELECTRIC GENERATION AND INTEGRATION INTO THE GRID



R&D Available infrastructure

Microrred CEDER

La microrred del CEDER parte de una linea de 45 kV que da servicio a una subestaciéon de
45/15 kV. (Potencia contratada:115 kW).

Desde ahi se distribuye (red subterranea) en media tension a 8 centros de transformacion que
ajustan el voltaje a 400 V de baja tension trifasica.

La red se puede operar tanto en anillo como en modo radial (4.200 m).

Todos los elementos de generacién distribuida, almacenamiento eléctrico distribuido y cargas,
estan conectados a baja tensién.

El centro presenta diferentes perfiles de consumo, que son similares a los que se pueden
encontrar en un entorno industrial, en sector de servicios, incluso consumo doméstico.

CT-08
PEPA II

CT-06 PEPAIII-1
CT-07 PEPAIII-2

©céder

centro de desarmallo de energias renovables

ARFRISOL



R&D Available infrastructure

Microrred CEDER

5.1- WORKSHOP AND LABS  1.-BIOMASS: |

5.2.- SUBSTATION 1.1.- TREATMENT
'5.3.- SOLAR STATION 1.2.- EXPERIMENTAL ENERGY CROPS

i

- \J ). - - . . e e R

- ——

6.- WAREHOUSES

4.1 -MANAGEMENT OFFICE%
4.2.- ARCHIVE 3

MINIETERIO. - Centro de Investigaciones
Ciemak oomsms..

y Tecnolégicas
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R&D Available infrastructure

Microrred CEDER

Generation Distributed Units:

 Small wind installed capacity: 60.7 kW (6 Wind turbines)

e Solar PV installed capacity: 116.9 kW (7 distributed arrays)
* |ICE Internal Combustion Engine: 100 kW (1 unit)

Energy Storage Distributed Units:

 Mechanical Energy Storage
— HPS Hydro Pumping System: (H = 67 m) 60 kW Pelton turbine
+ 2 x 16 solar pumping + 2 kW Archimedes generator Capacity: 114 kWh (C3)
— KESS: ACEBO Flywheel 25 kW, 1,78 kWh

* Electrochemical energy Storage

— Lead acid batteries: (3 battery banks distributed)
— Li-lon Batteries: Rated capacity: 50 Ah Rated voltage: 627,2 V

. "
Ciemat i om g Ciemak [t
C e e rl i EINHOVACION ¥ Tecnologicas
cenro de desamollo de enengles rencvables




R&D Available infrastructure

Microrred CEDER

MV Distri
1 Substat
6 Transfo
53 smart
9 data co
PRIME d
8 Power




R&D Available infrastructure

Microrred CEDER - Monitoring System

POTENCIA ELECTRICA CONSUMIDA O GENERADA POR TRANSFORMADOR

ELECTRICAL

LAY-OUT

SUBESTACION CEDER
45 Kv-15 kV

CT-01 (Edif. EQ2)

TRAFO 1000 KVA
45 Kv-15 kW

ACTIVA: 57226 W
REACTIVA; 35175 VAR

ARFRISOL

TRAFO 250 KVA
15 kv-400 V

ACTIVA: TEE1 W

REACTIVA: 1788 VAR

Concentrador de datos
192.168.18.193

CT-02 (Edif. E03)

et

TRAFO 830 KVA
15 kV-400 WV
ACTIVA: 24608 W

REACTIVA: 13751 VAR

-

TRAFO 630 KVMA
15 kV-400 v
ACTIVE: 12 W

REACTIVA: 30AR

Concentrador
192.168.18.209

TRAFQ 630 KVA
15 k400 vV

ACTIVA: 1032 W
REACTIVA: 18024 VAR

Concentrador
192.168.18.206

PEPA Il

Concentrador
192.168.18.215

TRAFO 500 KvA |
15 kV-400 WV :
ACTIVA: 185 W
REACTIVA: 587 VAR

PEPA|
! TRANSFORMACION AER

TRAFO 50 KVA
15 k/-400 V
ACTINE:  OW
REAGTIMA: VAR

2 Concentradonjes (master-slave)

192.16)

TRAFO 50 KVAJ TRAFO 630 KVA
15 KV-400 V 15 kv-400 V

ACTIVE: 12 W ACTIVA: 24082 W
REACTIVA: 293 VAR REACTIVA: 325 VAR

2 Concentradores
192.168.18.198

PEFPAII

8.18.202

TRAFO 250 KVA
15 kV-400 V LEYENDA
AGTIVA: 81 W
LINEA A 15 KV

REACTIVA: 1688 VAR

Concentrador
192.168.18.212
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