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¢ Por qué necesitamos almacenar energia’”
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Movilidad eléctrica - Evolucion del mercado Unibertsitates
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. . . . Engineering
Battery energy storage system capacity is likely to quintuple between now
and 2030.
Annual added battery energy storage system (BESS) capacity, %
B utility B Commercial and industrial B Residential
100% in CAGR,
GWh = 110-140 140-180 175-230 215-290 275-370 350-470 440-580 520-700 2023-30
4 14%
4 (18% )
:
T4
2023 2024 2025 2026 2027 2028 2029 2030
Market size, 44-55 50-65  60-75  65-85  75-100 90-115 105-135 120-150
$ billion
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Movilidad (1.D. R vs McLaren 720s) Unineraiates

Technical data
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Drive: 2 electric motors, permanent all-wheel drive.
Power output: 500 kW (680 bhp)
Torgue: 650 Nm.

Battery: Lithium-ion, 8 modules each with 56 cells.

Max. charging power: 90 kW.

Charge duration: 20 minutes.
Weight: < 1,100 kg.

Acceleration: 0-100 km/h in < 2 sec.

According to McLaren the 720S can
accelerate to 100 km/h (62 mph) in 2.9
seconds, to 200 km/h (124 mph) in 7.8
seconds, can achieve a maximum speed of
341 km/h (212 mph), and has a 0.25 mile (402
m) time of 10.3 seconds. It has 710
horsepower.
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Movilidad (I.D. R vs McLaren 720s)
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https://www.youtube.com/watch?v=0m28CUulm3l
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Fuentes de alimentacion UPS
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Aplicaciones medicas
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HeartMate battery
worn externally
in holster

HeartMate battery
e worn externally
in holster

Power
lead

Power
lead

HeartMate I
LVAD or “heart

HeartMate Il LVAS
system controller
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Announced Pledges
12 000

GW

10 000

International Energy Agency,
‘World Energy Outlook 2022’.
[Online]. Available:
www.iea.org/t&c/

8 000

6 000

4 000

2000

2010 2021 2050 2021 2050

== Jnabated coal w SOlar PV Nuclear
- Jnabated natural gas Wind Hydrogen and ammonia
e Ol e Hydr0 Battery

Fossil fuels with CCUS - (Other renewables
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Mercado eléctrico en Espana

Nacional - Seguimiento de la demanda de energia eléctrica
Demanda (MW) a las 13:45 - 07/08/2023
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- 31.216 33.499 . Estructura de generacién (MW) N
Real Prevista Programada Emisiones (t CO2 eq / MWh)
Edlica 4840 1513 (%
13:45
37500
y Hidraulica _ 0 (%
fF]’F l 1428 (%)
35000
Solar fotovoltaica 13789 4311 (%)
32500
solar térmica 1728 54 (%)
% 30000 _ )
= Térmica renovable 406 1,27 (%)
§ 27500 Nuclear 6846 21,4 (%)
25000 Carbon 296 0,93 (%)
22500 Cicle combinado 173A 543 (%) 7
20000 [ 1 [ I I T I I [ T [
22 00 02 04 06 08 10 12 14 16 18 20 22
Méximo diario 29.768 a las 11:40 - 07/08/2023
Minimo diario 21.748 a las 05:00 - 07/08/2023
https://demanda.ree.es/visiona/peninsula/demanda/total/2018-09-04
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Energias renovables como alternativa “w
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Fuentes renovables
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Fuentes renovables m‘:.:;::fz.‘::tea

Consumo de energia > Generacion renovable Consumo de energia < Generacion renovable

Primera posibilidad

Commercial

sy Segunda posibilidad

Residential
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Bardzour (Reunion) planta fotovoltaica con ESS ’ngeteam

http://www.ingenieros.es

07.10.23 Mondragon Unibertsitatea 17




mn

ESS domeéstico
D Faculty of
Engineering

Sonnen

07.10.23 Mondragon Unibertsitatea 18



mn

SmartGrids del futuro “w
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Otras aplicaciones

Plantas de almacenamiento masivas
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Otras aplicaciones especificas inbertioes

Aplicaciones de almacenamiento relacionadas con temperatura
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Energy storage system map

Energy Storage Technologies

|
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Compresad Air Erergy . Superconducling Magnetic
sgagg (CAES) 2 Sensibie Heat Fual Ceall [FC) bitracapacitor (L) g MO

Enangy Storoge |SMES)

Purnped Hydroelecirc
Enargy Storeos [PHES)

Latent Heat

Redox Flow Bathery (RFB|

| Fhywhesl Energy Storoge (FES| Thermochemical Reactions Conventonol Botteries
I I I 1
Lithivrn based Load bosad Micksl based Sodium based
LhEa. sym. CallVoll. Typa_ -Cell Voit. Type  Cell Voll, Typa “Cell Voif.
LCety | L4V Flooded § 2V MiCd | 1.2V MeES | 2
LitnaO, | 2.7/3.8v Sealad | 2V HitaH | 1.2V NabiCt| 1,2V
LMIMNCo0y | 3.6/3.7% WRLA | 2V MiFe | 1.2V ey
LiFePoy, | 3.2/3.3V AGM | 3V WiZr | 1.85W
LNICOAID, | 3.6Y GEL £ 2V NiH | 1.25v
Ligls0yg | 244

07.10.23

Specifiic Power [Wikals--omoeee e » Powear Density [RW/m?]

Efficiency (%] &

Mondragon Unibertsitatea

mn

Mondragon
Unibertsitatea

Faculty of
Engineering

" Specilic Energy [WhKg]

Pb-Acid
Li-ion
MICd
HikAH
uc

4 Engrgy Density [KWh/m?]

23



mn

Mapa de sistemas de almacenamiento inieriates

;Cual es el mejor?
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Mapa de sistemas de almacenamiento
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Aplicaciones especificas (Movilidad eléctrica)

Ascensores monofasicos con ESS

r®q
it L
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Ejemplo: Ascensor con ESS

ENERGIA

Término de potencia

CONOZCA AL DETALLE SU FACTURACION Y CONSUMOS

mn

Mondragon
Unibertsitatea

Faculty of
Engineering

Potencia faff

5,5 kW x 32 dias x 0,1352 €/kW dia

Energia faggurada 306 kWh x 0,166289 €/kWh 50,88 €
Impu-esto SO electricidad 5,11269632% s/74,68 € 3,82 €
TOTAL ENERGIA 78,50 ¢

SERVICIOS Y OTRO NCEPTOS

Alquiler equipos de me 0,85€
Servicio Urgencias Eléctrica 1,07 meses x 2,05 €/mes 2,19€
TOTAL SERVICIOS Y OTROS CO 3,04 €
IMPORTE TOTAL 81,54 €
IVA 1712 €
TOTAL IMPORTE FACTURA 98,66 €

07.10.23

Mondragon Unibertsitatea

Energia consumida
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Ejemplo: Ascensor con ESS

07.10.23

Term Price Calculation Total (term)
Power 0,115 €/kW and day 7 kW-30 days -0,115 €/kW 24,15 €
Energy 0,124 €/kWh 935 kWh-0,124 €/kWh 9,66 €

Electric tax 5,11 % (24,15+9,66)-5,11/100 1,72 €
Measurement
. 0,57 €/month 0,57 0,57 €
equipment
IVA 21 % (24,15+9,66+1,72+0,57)-0,21 7,58 €
Total (month) 24,15+9,66+1,72+0,57+7,58 43,68 €
Total (year) 43,6812 524,16 €
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Ejemplo: Ascensor con ESS

Engineering

. COmo podemos reducir el coste de la
factura del ascensor incluyendo baterias?
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Ejemplo: Ascensor con ESS

Tipica configuracion

S

DC/AC Bus de alta
tension

Filtro
PR ey gl
. SARA _ AN -
P, Y R
L Vo de
YOI o
| @) /V-\I V Vg (330V)| Variador 2
| —
Alimentacion trifasica
Perfil de potencia
4 7 kW
P (kW) 4 kW
>
Time (s)

07.10.23
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Machine Drive
RS

Elevatar Car

Countenvesght Guide Rais

) -
Guide Rail Flxing Bracket
Landing doors

Tension Pulley

Counterweight Buffar )

Car Buffer
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Ejemplo: Ascensor con ESS

Distintas maneras de incluir almacenamiento de energia
* Directamente conectado al bus DC.
« (Conectado a través de un convertidor DC-DC.

Battery charger
Grid

DC/AC converter

230V

(o

Y

ESS

o—jl—eo

M

Orona
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Low voltage

motor
M
3

Grid

Bridge rectifier

230V

(T

A
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DC/AC converter

Low voltage
— motor
}m
Iru
I,
DC/DC
converter
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Ejemplo: Ascensor con ESS

Ejemplo
Calcular los costes del ascensor si solo consume 500W desde la red, menos que
un secador de pelo.

Term Price Calculation Total (term)
Power 0,115 €/kW and day 0.5 kW-30 days 0,115 €/kW 1,725 €
Energy 0,124 €/kWh 935 kWh-0,124 €/kWh 9,66 €

Electric tax 5,11 % (1,725+9,66)-5,11/100 0,582 €
Measurement
. 0,57 €/month 0,57 0,57 €
equipment
IVA 21 % (1,725+49,66+0,582+0,57)-0,21 2,63 €
Total (month) 1,725+9,66+0,582+0,57+2,63 15,167 €
Total (year) 15,167-12 182 €
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Muchas gracias
Thank you

Unai Iraola
uiracla@mondragon.edu



