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* the heat demand (Q=TΔS) equals the heat released by the 

joule heating (ohmic losses) → high electrical efficiency
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Thermal integration of the SOE

heat input
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Thermal integration of the SOE
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Integrating with solar
More than one BoP (BoP SOE + BoP CST + SG)

Components of SOE  Unit Value EcosimPro 

SOE full power MW 96a

Cell voltage at full power 

(thermoneutral condition) 
V 1.32

A/cm2 0.71

Ω cm2 0.52

% 70

% v/v 10

ton/h 2.73

ton/h 112

ton/h 34.80

K (ºC) 1012 (739)

kW 670

1000 *100kW (from experimental testing provided by 

to SOE). 
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SOE operation modes

Hydrogen production

▪ Full load operation – Max. H2 production

▪ Partial load operation

No hydrogen production 

▪ Lack of low-cost renewable power, and the system should 

be kept hot and ready to start.

▪ Short periods (lower than 1 h) >>> Hot standby

▪ Longer periods (from 1 to 16 h) >>> Night operation 

modes

▪ Fast transition to full or partial loads and avoid frequent 

shutdowns of the SOEC system
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SOE operation modes
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Energy balance in the CST system in July. (Top) From solar field to the thermal storage (TESin), recirculation losses of the solar field (SFlost) 

and DNI (dark line: right vertical axis). (Bottom) From thermal storage to evaporator (TESout), electrical heater of the solar field and state 

of charge of the thermal storage system.
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Energy balance in the CST system in December. (Top) From solar field to the thermal storage (TESin), recirculation losses of the solar field 

(SFlost) and DNI (dark line: right vertical axis). (Bottom) From thermal storage to evaporator (TESout), electrical heater of the solar field and 

state of charge of the thermal storage system.
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Monthly fraction contribution of the CST system and the electrical heater (HE-SF) for steady state 

continuous operation of the steam generator.
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Key Performance (KPI)
Definition Target Calculated 

ID Definition 

H2 kg/day 
Maximum measured instantaneous hydrogen 

production rate at full-load
H2_prod(kg/h)*24(h/day) ≥ 60 kgH2/day 65.52

Eff % 
Power-to-hydrogen energy conversion 

efficiency of the heat- integrated SOE system 

(LHV basis) 

≥ 85% 86.2% 

Eff-w 
Power-to-hydrogen conversion efficiency of 

the heat-integrated SOE system 
< 39 kWhe/kgH2 38.7

Sol-% 
Solar-to-Hydrogen energy conversion 

efficiency: from solar radiation* to H2 energy 

(LHV basis) 

) ≥ 10% 13.9%

F-TES
Hours in which the SOE has been driven with 

heat directly discharged from the TES vs. total 

hours

≥ 50% 53.2%

Eff-TES
Heat-to-TES-to-Heat conversion efficiency of 

the TES system on charge/discharge cycles
Q_TES_out/Q_TES_in ≥ 85% 97.0%

[1] The KPIs are for Sevilla and a North – South mounting of the parabolic through. The values will change for a different location and mounting orientation.
[2] The amount of power in blower and electrical heater of the hydrogen can be neglected. Electrical consumptions related to solar operation of PV, CST and TES, not included.
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