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Planta Piloto Espaiola
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PV: 100kW. ELZ: 60kW FC:30kW  BAT_AGM:

\ 94 kWh
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Geothermal Water/Air
HP 50kW  Building’s pump
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eELZ: 5 kw eFC:5 kW BAT Li: Cargas Criticas Cargas no Criticas
ePV: 30 kW eWT: 30 kW 1 = UC: 714 Wh 0,5 kW
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1. Microrred Eléctrica

Objetivos Especificos

» Desarrollo de un sistema de control de potencia
resistente a fallos para microrredes bajo criterios de
diseno de alta calidad y continuidad de suministro

e Desarrollo de un sistema de gestion de energia para
microrredes de generacion renovable con sistema
hibrido de almacenamiento de energia bajo
criterios de degradacion minima, maxima eficiencia y
prioridad en el uso de energias renovables.
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1. Microrred Eléctrica

« Resiliencia frente a fallos en la
red eléctrica general

+ Flexibilidad

« Optimizacion econémica del
precio de la energia

* Problemas de congestion en la
red

» Calidad de suministro
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1. Microrred Eléctrica

Ethernet/Modbus TCP-IP

. 2

‘ | | opasoo i || orasoo I

30 kw

o ﬁ wi -
| OP4500 ' OP4500 I

'} )Y J

Wind Turbine
Emulator
30,90 kVA

»

P

Programmable
Loads
45 kW

Batteries
AGM: 3.9 kWh
Li: 38.8 kWh

Grid Emulator Solar Pannels

Electrolyzer Fuel Cell
1,5,56 kW 1,5,30kwW

Ultracapacitors
30, 45, 90 kVA 10, 30, 60 kWp

714 Wh
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1. Microrred Eléctrica
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1. Microrred Eléctrica

e Criterio Econémico

* Criterio de Resiliencia
» Criterio de Supervivencia
* Criterio de Criticidad

» Criterio de Energia Renovable

* Criterio de minima
degradacién de los equipos
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1. Microrred Eléctrica

Red B.T.
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1. Microrred Eléctrica

PANEL GESTION SISTEMA SUPERCONDENSADOR - CONVERTIDOR B1

MODO EMULACION | MODO CONTROL | MODO TRANSICIGN [ MODO OPERACION ESTADO CONVERTIDOR B1
,7 M | Automati Aislad
SESAGTIVADO @ Manua @ Automitico @ Aislado INICIO MARCHA
. Externo . Forzado . Conect a Red
Consgnasy st | s | TENSIONES E INTENSIDADES DE SALIDA
Activ Modo Emulacién r (V) 0.0 vrs (V): 0.0 Ir (R): 0.0
@ Activar Vs (V): 0,0 Vst (V): 0.0 Is (A): 0.0
@ oesactivar Vt (V): 0,0 Vir (V): 0,0 It (A): 0,0
Seleccion Modo Control 6n Modo Tr 6n Modo Operacién
> > @ e POTENCIAS SUMINISTRADAS
Manua Automitico Aislado
@ oo @ ror:co @ conectaRed B 0.0 QUG 0.0 Rt 0.0
Ps (kw): 0,0 Qs (kVAr):I 0,0 Q tot (kVAr): 0.0
Pt (kw): 0,0 Qt (kVAr): 0,0 S tot (kVA): 0,0

Comando Supercondensador

TENS. E INT. ENTRADA | TENSION VDC EXT FRECUENCIA
vbc (v):| o0 VDCExt (V):| o0 FH2:[ 0,00
IDC (A): 0.0
POTENCIA ENTRADA SUPERCONDENSADOR
poC (W[ 00 | Vaap ;| oo N CICLOS desde PUESTA EN MARCHA:
A ocve oo ; .
N° CICLOS desde ULTIMO ARRANQUE:
T2 stack (°C): 0,00 ' SOH(%):| 0,0 0
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3 main parts:

+ CESS
+ HESS
* GRS

Capable of
injecting recover
heat to air
conditioner
system of the
building

Reduce
electrical
consumption

2. Thermal Recovery System (CNH2)

ELECTROLYZER

FUEL CELL

AIR-WATER HEAT PUMP
Energy meter

B candess Siaition double pump i fonge comecton.
clectronic 3 molor with automabc power
Sdaptaion The 25 540 and B are screy pumps. B4, 7
and B8 pumps have (o includs the communication baare from
DOto 10V ES, B10end B11pumps have a frequency
converter with 010 V signal.

Q Temperoturo transmitter
Pressure transmitier

ok Shut-off vaive

DRI Three-way valve

CASE AND TURES EX 4 INERTIA TANK (3,000 liters)

CASE AND TUBES EX3 L

T-*ﬂ [MPULSION COLLECTOR)
’&é

Heat storage
system

PCM: 35-40°C

COLD STORAGE SYSTEM

Ty
= 9
Cooling:
Tim= 1596, T2* = 25°C
| Geothermal Tin = 14°C, TOUt = 9°C
system Hgating:
¥ T=11,79C. T2* = 5°C

Ti" = 35°C, T4 = 40°C
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GEOTHERMAL HEAT PUMP VE-S
outemmus e [

(MPULSION COLLECTOR)

GEOTHERMICAL COLLECTION FIELD.
INERTIA TANK (1500 liters) 6 PROBE OF 100 SIMPLE 40PE100
PROBE METERS

Cold storage
system

PCM: 10-14°C
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GEOTHERMAL RECOVERY SYSTEM

« OBJECTIVE: Take advantage of the heat / cool from the subsoil to reduce the building’s energy
consumption

6 U-shaped boreholes of 100 meters in deep were carried out

Boreholes are connected to a 50 kW geothermal heat pump

Downstream of the geothermal, is integrated a 1500 L inertial tank

The geothermal recovery system is connected to:
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J - Py s £X ) [
0 N ALKALNE 4 T 3 -~
ELECTROULYZER Pt 1 i -
* AATEE ROLATING L AN TUCA, SCREY
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Tanx 300 L wooL GEOTHERMAL
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f & | 4 @

COLD STORAGE
SYSTEM
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GEOTHERMICAL COLLECTION FIELD.
6 PROBE OF 100 SIMPLE 40 PE100
PROBE METERS

6 U boreholes of 100m in deep
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COLD ENERGY STORAGE SYSTEM
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« OBJECTIVE: Storing the cool from the subsoil

100 kW macroencapsulated PCM are placed inside the 3300 L storage tank
PCM are immobile inside the tank

6 U-shaped boreholes of 100 meters in deep were carried out

The cold storage tank is connected to:

» Geothermal inertia tank through a plate heat exchanger
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PCM of CESS (fix and inorganic)
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Sudoe
HEAT STORAGE SYSTEM

RQVEMENT
« OBJECTIVE: Take advantage of the waste heat generated from the electrolyzer and the fuel cell to
reduce the building’s energy consumption Alkaline e

— Waste heat is recovered though different Fuel Cell
heat exchangers . -
’ el ;e power: 0w
— The recovered heat is stored in an inertial Operating temp: 60~ 75°C =\ Thermal power: SO KW =
tank (3000 L) which contains 100 kW H, production: 10,66 Nm*/h *  H;consumption: = 500 L/min
- H 4 - il 1 o i
slurry microencapsulated PCM Ao b Alirconsumption:=25001/min
— The outlet of the inertial tank is injected in
- - - e IR Taa Y
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Alkaline Electrolyzer
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Generated
Heat

Plates
Exchangers
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interreg M 2.3. Heat Energy Storage System (HESS)

Connection between GRS and HESS
through 4 motorized 3-way valves
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1.) Hydrogen + HESS + Injection
WINTER MODE (PLAN WINTER 22/23)

(HEATING)
\2.) GRS + HESS + Injection

(PLAN WINTER 22/23)

Operation _
Modes

3.) GRS + Injection
SUMMER MODE (DONE)

(COOLING)

4.) GRS + CESS + Injection
(DONE)
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Mode 1: Hydrogen + HESS + Injection
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2.4.0peration Modes

Mode 2: GRS + HESS + Injection
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Mode 3: GRS + Injection

ADNATIR EAT PO

Cold storage
system

PCM: 10-142C

e —

X

Geothermal
system

i ]

Cooling:

Tl"l = lsoC.Tlnur = 25°C
73" = 14°C, TSV = 9°C

Heating:

T = 11,7C, T = 5°C

AERMEC 7" = 35°C, T9% = 40°C
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S Mode 4: GRS + CESS + Injection
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Cooling:
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Cold storage
system PCM: 10-14°C
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