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ALMACENA Project. Context C Ialo

% RED ELECTRICA DE ESPANA

Red Eléctrica is the Spanish Transmission System Operator (TSO)

~

» Red Eléctrica was the first company
in the world dedicated exclusively to
power transmission and the
operation of electrical systems.

A pioneer in its field, the company
occupies a position of leadership
today in these activities. /
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ALMACENA Project. Context SR

% RED ELECTRICA DE ESPAR!

Spanish Transmission System Operator (TSO) functions

~

» To ensure the security and
continuity of power supply, keeping
the instantaneous balance between
generation and demand.

» To design, develop and maintain
transport network.
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ALMACENA Project. Context C Ialo

RED ELECTRICA DE ESPANA

Electricity is not storable and instantaneous balance between production
and demand is needed

0
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= DEMANDA !
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Excess of generation Excess of demand
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ALMACENA Project. Opportunity for storage 6’§fggggna

RED ELECTRICA DE ESPANA

Storage as opportunity to integrate renewable energy, to improve
flexibility, security and efficiency of electric system

Need for renewable integration

Storage: ...an open
opportunity

Need for improving system
efficiency and flexibility

Need for keeping security of supply
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ALMACENA Project. Opportunity for storage é'éfg;;vggna

'; RED ELECTRICA DE ESPARIA
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ALMACENA Project. Applications é'éfg;vggna
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Storage power requirements for electric power utility applications

Non conventional Storage

FLYWHEEL 2 ELECTROCHEMICAL STORAGE ]
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ALMACENA Project. Non conventional storage

Ed

Non conventional Storage ]

FLYWHEEL

Device that storages energy as movement
FLYWHEEL (kinetic energy)

Applications:

Frequency stabilization
Voltage stabilization

Lanzarote Project:
Power: 1,65 MW

Time: 12 seconds
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ALMACENA Project. Non conventional storage 6’A\mecw

almacena
Non conventional Storage
2 ELECTROCHEMICAL STORAGE ]

? RED ELECTRICA DE ESPARNIA
2 ELECTROCHEMICAL - Device that storages energy as electrochemical
STORAGE potential (battery)

é\’ﬁ\ L - Applications:

> slmacena

v"Power-Frequency control
v"Voltage control
v System flexibility

- ALMACENA Proyect (Carmona)
Power: 1 MW

Time: 3 hours

S RED ALMACENA Project

ELECTRICA

7' DE ESPANA 9




6A\Prnyectu

almacena
% RED ELECTRICA DE ESPANA

ALMACENA Project.

ALMACENA PROJECT

ﬁ S FEDER
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ALMACENA is an innovation project led by REE(the Spanish TSO) and with
A1223 Energy Solutions (now NEC ES) as technology provider. The
ALMACENA Project consists of a 1MW, 3MWh grid battery system (GBS),
includes a Power Conversion System (PCS) and is connected to the Spanish
Transmission Grid in Carmona Substation (Sevilla)
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ALMACENA Project. Initial Targets SR

% RED ELECTRICA DE ESPANA

ALMACENA project’s main target is to analyze challenges and features of
electrochemical storage systems connected to the grid

4 N
To especify and to define the energy storage
system
. J
4 N\ 2
To identify challenges in engineering and
building
4 N\ 3
To test technical capabilities (flexibility) for
system operation
\_ J
: - | 4
*%P To get valuable experience and key aspects in
-’ o&M
. J
%,. g%‘%f‘* ‘ ALMACENA Project 12




61& Proyecto

almacena

'% RED ELECTRICA DE ESPANA

ALMACENA Project. The “LEGO”

ALMACENA system is highly modular

Container with 32 Racks Every Rack contains 22 modules

W
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ALMACENA Project. Online diagram

ALMACENA is connected to transmission
grid through the tertiary of a 400/220 kV
transformer in Carmona’s substation
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ALMACENA Project. Functionalities

3 simultaneous control modes ...

1 o o ek s ot e gy T )
:: Closed Loop Application: Power-
BN — Frequency Regulation (PF)
. J
2 Cperation cycle of the jload curve modeiznion \
—______ E— Profile Dispatch Application: Load
- 1 Shifting (LS), for both Active and
— Reactive Power.
- = J
3 A ey Mt msmaled active power o AV = Vg~ v,.,,.,.,\
w:m " Closed Loop Application: Voltage
o B~ P ¥ /T‘\ Regulation (VR)
308 i )
%,. g%‘%f‘* ‘ ALMACENA Project 15




61& Proyecto

, 2lmacena
ALMACENA Project. Functionalities
... that can be mixed in real operation

1. LS + PF

2. LS+ PF+ VR

3. LS + PF + RR

4. LS + VR e

5. LS + RR

6. PF+ VR
%.. gz%%',f" ‘ ALMACENA Project 16
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ALMACENA Project. Control system

Control systema allows to manage the system both, locally and remotelly

Remote control from any desk in
REE

Local control inside de container

12:45:17 pm

REE-ALMACENA-SIM

Control de Grupo de Potencia

; Aesi m
. - Detenido
» Bateria Conectada m Presionando Local/Remoto
R solicitara el reinicio del sistefn:
Control Local
nion Autos de Bastidores de

3aterias
Control Remoto
Datos del Medidor Detallados

Estado Actual

. B e Coneccidn s lo Rt =@ ecuencia de loiclo: Terminado
-280.0 v -56.0 258
280 i Demande .56
0.00 0.0 b
1000.0 870.1 10
271 10
3.018 3,04
20 " e o Slower Uni: 0/0
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ALMACENA Project. Control system

Control software for monitoring and control, adapted to REE needs

123"

SYSTEMS

Sistema Operativo A123 de Reaceion de Energia

01:19 PM

admin | Cerar Adenin 24465 P

Estado del Grupo Estado de Inversor
Nombre odo SubModo Secciones de Potencia Nombre Grupo Enlinea Habiliado
w1 REEALMACENA-SIN <=

Power Meter Status.

Nombrs  Voltaje (V) W kvar
NET 450000 263000 42000
GROSS 480000 260000  -52.000

nalaRed: <D=

Salud del Grupo: Operational ~ SubModo dei G

Potencia

Demanda

-260

Actual
-260
-52

EDC Avg (%)

Energia

Energia Disponible (kW)

Limito de Carga (KW): 1000 EE——— T

Limite de Descarga (kKW); 1000 1000

e et

Frecuencia (Hz):

Recursos en Linea

Numero de Secciones de Potencia 171 Numerode Zonas: 2 /2 MNumero da Inversores: 11

RED ALMACENA Project

ELECTRICA 18
DE ESPANA

W
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mmmmmmmmmmmmmmmmm NEC
1 RELEASE

Standar O&M after NEC
purchasing by NEC ES

£ Lessons Learned
recognize mistakes
2 observe what works
docvment them

Gathering leassons learned - share them

3
Analysing performance -
Colaboration with Sevilla’s
University
4
Colaboration with EPRI - RN e
International benchmarking c substationSeale.
nergy Storage Demonstration Initiative
+=|RED ALMACENA Project
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ALMACENA Project. Where do we go? G provecs

almacena
'? RED ELECTRICA DE ESPANA
1
Learning on Maintenance
2
Developing operation tools
(long/ short term)
3
Modeling aging (key element
for business models)
4
Going on with EPRI’s
colaboration SubstationScale
Energy Storage Demonstration Initiative
%,. EEECTDBICA ALMACENA Project 20
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cvidamog tv energia

www.ree.es

Gracias por su atencion

Miguel Ordiales: mordiales@ree.es

Proyecto Almacena: http://www.ree.es/es/red21/idi/proyectos-idi/proyecto-almacena



