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Efficiency Calculations of SOEC High Temperature Steam Electrolysis Systems
-Effect of SOEC Electrolysis Rate on Efficiency and Comparison with PEM Water Electrolysis System Efficiency -
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Abstract: Power-to-Gas initiatives are currently being implemented in Europe and Japan as a measure to stabilize renewable energy
grids. Among the various technologies available, SOEC are expected to produce hydrogen more efficiently, using less electricity
compared to the other technologies. This is because SOECs operate at high temperatures, utilizing steam, which enhances the
reaction rate and increases ion conductivity. In this study, a high-temperature steam electrolysis system using SOECs with an air
supply line was designed, and the effect of the SOEC electrolysis rate on the overall system efficiency was investigated. Furthermore,
the superiority of the SOEC system was investigated by comparing its efficiency with the data of the already reported PEM water
electrolysis system.

2020 4F- 10 H,BUfFiX 2050 E £ Tl —ARy =a— I VOERZ T2 L 2E5S L-. 15 6 ke /L F—HAG
M| Tl A RTRET R — % B ORI O T ClRORBROEAICEY fde & LTHM L L ESIEESCKEERE
72 EOHEFRET RV —|IREENEE L T LE O OB NIHERRLE & ST D. 2 E ST BRINSOHEAE T
IEFEARTRET L — DR LE LRI & LT Power to Gas (PtG)DER 0 #1425 EA TV AL PG & I ABIEIE B
TIRETHER INDRRIFES % AV TOKOBLMEEATKHE 2R LT 2 &0, 8liE Lok & TR LREND A
Z o ET D2 L Th D EDTDKOEBELGREEAT 5 HANAER S TR Y F722 8t & L TAEL (7 /v U FEARE),
PEM (7' b > AHABEEARAE), SOEC(IEIANEA LI B 13261 F HivD . SOEC IXMODHEA & b il TR ZFIH
5 7 D PR M DMK < R

Air

N T LITINZ fRER G @D L Heatloes | Heater
HEDARNENTEY S OkFEE  [hoe— 1 ' | S

S v team
ARLTE D LW STV . generator

AFCIE SOEC ZFIH L 7= Mk AR
BIRS AT A E L CESHE T A &
BRITZH 1 IORT VAT LAEEBRL,
SOEC DEMZRIN S AT LAERDNRIC
B DHBOBRGT 1T 72 & HITIKIR
TKROBERGREAT O Hffi TédH 2 PEM

Cathode

Blower

° Anode eater
BRI LI kB 27 A7 — 2B E [ Q v (
@ttﬁ'&%}fﬁib YSOEC 2 AT A 0)1%&‘@5&: E :Heat Exchanger (HEX) -) E

PUTHRR LTRRE T 2. Fig. 1 High temperature steam electrolysis system using SOEC
ZE R

[AREF PESEE BT L —)T ¢ T3 6 IR /L —HEAG I (% 2024 4 9 H)
https:/mmw.meti.go.jp/press/2021/10/20211022005/20211022005- 1. pdf

REEHZEY : [ —Rr=a— NI NVAZ U DRT X L EREFIE-PG & CCU OIEH ) (H% 2024 479 H)
https://eneken.ieej.or.jp/data/8319.pdf

[3]IRENA : [Green hydrogen cost reduction 2020 (F'% 2024 49 H)
https:/mmww.irena.org/-/media/Files/IRENA/Agency/Publication/2020/Dec/IRENA_Green_hydrogen_cost_2020.pdf

1 ARIRL - BE(AiD - X 2 0 HRERL - 8 - X

125



