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Background Q

% World energy consumption is projected to increase by some 70%
over the 2000-2030 period. An average increase of 1.8%/year
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Residential fuel cells Q

¥

% Main targets

O Improve energy efficiency
0 Reduce fossil fuels consumption
d Increase the use of RES to produce H,

J Reduce GHG emissions
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Residential fuel cells Q

9 Size:

O The average electrical consumption in a household is 0.4kW
0 Annual consumption: 12.000kWh/year (30% electricity and
70% heating and hot water)
O Peak power around 3-5kW

% Technology:
O Low temperature: PEMFC
O High temperature: SOFC
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Residential fuel cells Q

% CHP residential fuel cells advantages:

U Hydrogen from:
 Natural gas, the cleanest conventional hydrocarbon fuel

K Renewable energy sources
0 Both heat and electricity production
0 Expected overall efficiencies: 70 - 90%
0 Low acoustic contamination and vibrations
0 GHG reduction

% CHP residential fuel cells disadvantages:

O Not financially competitive, 2.5 to 20 times more expensive
than competing technologies

O Lifetime and warranty
U Framework of legislation, codes and standards
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RES-FC Market Q

Intelligent Energy Europe

% Regional markets of RES-fuel cells systems for households

Q0 European program ALTENER 2004

k Coordinator: HIRC (Hydrogen Innovation & Research Centre),
Denmark.

k Partners: Hydrogen Innovation & Research Centre (DK), University of
Iceland (IS), ISR University of Coimbra (PT), Aalborg University (DK),
Fundacion CENER CIEMAT (ES), Energy Research Centre of the
Netherlands (NL), International Biogas and Bioenergy Center IBBK (DE),
Dong Energy A/S (DK), IRD Fuel Cells A/S (DK), Dantherm A/S (DK),
Baltic Industries and Consulting Sp. z o.0. (PL),KIBZ - Kompetenz- und
Innovationszentrum, Brennstoffzelle der Region Stuttgart (DE)

k Target: To contribute to development of early niche markets for
renewable energy source (RES) fuel cell household systems (FCHS) for 3
types of FCHS: biogas/fuel cells, methanol/fuel cells and “excess
wind”/H2/fuel cells.

O Website: www.resfc-market.eu
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RES-FC Market 9
Intelligent Energy Europe




&

Fuel cells for distributed generation

% Residential fuel cells are suitable for DG/microgrid

0 Household owners consume and produce electricity

k Excess electricity can be fed into the power grid
k Spanish legislation tariffs related to fuel cells: 12.04 c€/kWh

L DG enables local renewable sources use

k Decrease fossil fuels dependency
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Central power generation
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HYNTEGRA 1.0 Q

% HYNTEGRA 1.0 Fuel cells integration into the stationary sector

Desarrollado por: B. Alzueta

‘:p ce n e P Centro Nacional de Energias Renovables
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Databases

Database HYNTEGRA 1.0

& Microsoft Visual FoxPro

& Pem

File Edit %iew Tools Program Table ‘“Window Help Fahlicanle_id Combuztible
D& L i B [ VERER *EBR TEPontati e
: — £ Lifuzl Gas Matural
E pm‘nl | P limatica Id id EJE] BiNexa H2
-~
Bl 42 e D:na_c Hhate 15_mmum : 11iHome Energy Center Gas Matural
[ ] 2lbacete Jaibwant laas Matural
Alicante B4 17 H_',JPM HZ2
Almeria Ad 1
Aila E1 E e Wb D :g
Badaloz L4 10 ¥ Fabricantespilas - Microsoft Visual FoxPro
Barcelons c2 g H2
Burgos E1 g File Edit Y“iew Tools Program Table ‘window Help i
Cadiz 43 1 = _ = — t%| Consumozona
Eés‘;egé; : g33 1?? D = c'ﬂ: E @ @. a@ '}? Tipo_vivienda
1103 23 - - - -
Cardaba i i Fabricante_id Fabricante_nombre Pais Web
Cuenca D2 7 24 |mteligent Energy UK, wiweLinteligent-energy. com Yivienda adozada
Gerona c2 8 25: | shikawajima-Harima Heavy Industries Japin v ki oo jp Blogue [vivienda de 70 mZ)
g[j:;:l:_a[a 333 ‘? 5! | shikawajima-Shibaura Japin Blogue2(vivienda de 30 mz2)
T ! i i 27ikyacera Japdi wiw kpocera.co.jp Coleqgio
Huesca o2 2 28:Lynntech EELU wi linntech. com Hozpital
Jagn c4 1 29; M atzushita Electric Industrial Japdi wiw matsushita.co.jp Edificio comercial
ta C'gﬂlma E; 1‘ 30: Mitsubishi E lectric Japén
a: Palmaz : A T ; .
o £ & il M.|tsub|sh|_ Heawy Industies Japc{un Tarifagasnatural
Lleida k] a 32:Nippon 0il Japdn i Consumo Term_fijo Term_vanable
Lografio D2 12 A3iNuvera Italia <=h.000 k' / afio 23 0.048254
Lugo D1 i 34 Doaka Gas Japin . {5000 , 50,000 | ki 7 afio 534 0047734
M adid b3 13 35 Phooos Alenmania 33 [50.000 , 100,000 ] kiw / afio 41.40 0.032544
M4l A3 1 o
Mzﬁ: & i 36 Plug Power EELL 3.4 > 100,000 kv # afio E1.77 0.030100
Ourenze 2 11 a7 i Proton Matar Alemania VIR, DTCEOE - TrCOr, O
EVI‘Ed°_ 311 g 33! Relion EEUU v relior-inc. com
alencla - . v
Baima W 5 g 39 5anyo F|BCIIIC . Japc}-n WAL ZANE0, S0P
[ i§] iE 40iShangai Shen-Li Japdi i, s|-power. com
Pontevedra 8] 11 411 Siemens Power Generation Alernarnia Wi, powergeneration, siemens. com
Salamanca D2 g 42{ Sulzer Hewis Suiza vl hesiz. comm
g::::nc‘;:rz ’é? ; 473 Teledyne Energy sisters EEUL v beledyness, com
S 55 g 44: Tazhiba Fuel Cell Powe Systerns Japdi wiw tazhiba, co-p/product/fcffce
!< 45:UTC Fuell Cell EELIL wi Ltcfuelcels.com

< CBHBI" .---r'

rllnilr l-w I|r|.|| eire



&

SOFC modelling

$ SOFC simulation model
a Future plug-in to test different designs
U Based on electrochemical kinetics of SOFC

0 Mass and energy balance

i EES Professional: N:\LAB ELECTRONICAMACUMULACION DE ENERGIA\PROYECTOS\0B.0108.0-MODELIZACIGN DE PILA DE COMBUSTIBL EADOCUMENTOS\EES\SC
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Potencia ,»”
.

1:Canalde H2

2: Anodo

3 Electralita
4: Catoda

3. Canal de 02

Input output

Presidn de operacidn: bar Potencia de salida: 99,67 kW
Termperatura de entrada W K B Calor residual de la pila: -45.34 KW
Temperatura de salida: K Densidad de corriente: 79,77 Aim2
Factor de utilizacion de combustible: Tension de lacelda: 08414V
Factor de utilizacidn de oxidante:

Flujo masico entrante de hidrn’genn' kait

MNimero de celdas 1690 -
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Household characteristics

&

Caracteristicas vivienda

Comunidad B :
iMavarra v

Islas Baleares
La Rioja
Madrid

Murcia
Mavarra

Fais Vasco

PR AT P

| >

Tipo de vivienda “ivienda aislada v

ACEPTAR

ACEPTAR

Yivienda aislada

Yivienda adosada

Blogue fvivienda de 70 m2)
BlogueZivivienda de 90 m2)
Colegio

Hospital

Edifirin romarrial

Estado de |a vivienda i :
Aislada i

Aislada
Conectada a red

ACEPTAR

CONTIMUAR
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Household consumption & days of use

&

4 HYNTEGRA 1.0

EEX

| Consumos |

Consumo Eléctrico EMEdiD T ACEPTAR | Dias de uso de |a vivienda
Bajo
Medio [Consumo eléctrico medio: 3,600 kwh]
Alto () Uso diario
(O Fines de semana
Consuma Termico El'l.ﬂEdiD |- ACEPTAR
- (O Periodos de vacaciones
Bajn
Medio Consumo kérmico medio: 8,400 kiwh| .
Alt (#¥iFines de semana ¥ vacaciones
]

Combustible Actual

‘Minguno e ACEPTAR
Gas Matural

GLP

Kerasena

Hingunao

CONTIMNUAR
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Fuel cells features

&

& HYNTEGRA 1.0

Pila de cambustible

=

| Cantida E. Electrica a cubrir por Ia pila |

|CanﬁdaddeE.Téwmcaacubnrpuﬂapna|

Tipao de pila

Combustible usada por la pila

Todo

Todo
Mada
Optirnizar

Todo

Todo
Mada
Optirnizar

PEMFC

FEMFC
SOFC
Qptimizar

iHidrogeno

Hidrdgeno
Gas natural

Qptirmizar

ACEFTAR

ACEFTAR

ACEPTAR

ACEPTAR

CONTIMUAR
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Backup systems

&

Apnoyos Energéticos

| Elija alguna de las siguientes opciones como energia de apoyo |

Colectores salares

Aerogenerador

Calgera de gas para el AC.5.

() Minguna

YER RESULTADOS I
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Final report & subsidies

% HYNTEGRA 1.0 =13
” || || RESULTADOS :

Contodos los datos introducidos puede ver los resultados obtenidos en el siguiente informe:

\er informe

Puede ver las normativa sobre ayudas a este tipo de instalacones:

| Ayudas del gobierno ‘

‘ Linea de financiacién ICO-IDAE ‘

Tifintiles
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Final report

HYNTEGRA 1.0
INTEGRACION DE PILAS DE COMBUSTIBLE EH EL SECTOR ESTACIONARIO

RESUMEN DE LOS RESULTADOS

U OECEERT CoblSUBAIDCT 1 85 hlred rafio (0021 BlrnE i

Solar PV
220V (AC)
—
Electrolyser
% DHW
Hot
hny Fuel cell water
Control
| [ em
syst ﬁ Heat
Low pressure Flectrovalves ——
Hz storage / \\
High pressure
Hj3 storage
Compressor Presure regulator
Hydrogen

FEQUIAULN LE DTESIUTL LU
Fila de combustible; 25.000 €
Irversor de tensian: 5.000€
Sistema de control: 1.000 €
Ofros elementos: 1.000 €
Gasto de instalacion: 1.200 €
Sulrencion: 73 260 €

COSTETOTAL: 52840€

! cen e r‘ Centro Nacional de Energias Renovables
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Conclusions

% Conclusions

J Residential sector: future niche market for CHP FC

k Possibility of DG using local energy sources

Increase the share of RES into the grid

Efficient use of energy

» Reduction of fossil fuels consumption

Reduction of GHG emissions

0 HYNTEGRA 1.0: brings hydrogen to the society
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