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Development of the Micro Gas Turbine for 250kW Class SOFC-MGT Hybrid Systems
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This report is about describes development and a proof evaluation of the micro gas turbine to use for the hybrid
system which coupled micro gas turbine with SOFC(Solid Oxide Fuel Cells). Gas turbine supplies compressed air
to SOFC. Gas turbine generates electricity with the fuel which finished a reaction in SOFC and with the air which
finished a reaction in SOFC. We remodeled the main body of gas turbine to fit SOFC system, and developed the
combustor which could burn with low-calorie fuel from SOFC. We developed the control to link SOFC, and to

control the gas turbine for SOFC.
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Table 1 Specifications of Micro Gas Turbine
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Fig. 2 Configuration of SOFC-MGT hybrid system using segmented-in-series tubular type cell-stack.

(It was provided by MHPS)
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Fig. 3 50kW Class Micro Gas Turbine.
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Fig. 4 Micro Gas Turbine cross section view
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Table 2 Gas condition from SOFC.
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Fig. 5 Power decreasing TGO51R for SOFC
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Fig. 6 Combustor cross section view
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Fig. 7 Combustion test result
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Fig. 8 Operation mode change
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Fig. 9 Appearance of model 10 SOFC-MGT Installed
at the Tokyo Gas Co.Ltd. Senju Techno Station
(It was provided by MHPS)
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Fig. 10 Long term behavior of model 10 SOFC-MGT hybrid
system installed at Tokyo Gas Co.Ltd .s Senju Techno
Station (It was provided by MHPS)
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Fig. 11 Experiment to reduce main fuel

6.2 15 KRR

20154F & U [ 37 K3 AL KR v~ 28 2P
NEXT-FCPIZ 152032 Ak a1l b 2 5 i L aFAffi % B 4G L 72
(M12)o 150 2%, ERALL 22158k v
Ay v 7 RBRHEL, BRET 5 EI2XYSOFCHENE
wmO/NEEER X005 LS, fikr=y b s
MbEE D72V AT LATH S, 10X AT L FE TR
MGT/ S v r — V&8 ZSOFCOMiE L= v FNIZi%E
LTwas 15828V TIMGTD Sy 7 — Y % Bk
L, MGT Y y2=v b HKD A %ESOFCOH fiit% 1
=y FICEET S X HICEHE L7z (X13). MGTHHil{#
B2 DOV TIESOFCOBNICMGTH OB SR A v /)N —%
LBl enTwb,

201545 H & 0 &2 Baa L, WRiK, JELRE ~ 7 7
U, REARMIBESICL AV AT A M) vy FICREDNH
VAT AFEAEELL, 2 HICHRER R B I R0
5% fkfE LT B o BIFEO00ME [ LA _E o> sl by ] & 5678
WE54% (WAMEISCHFELHVEERE) Z23ER L TWv 5,

Fig. 12 Appearance of model 15 SOFC-MGT hybrid system
installed at the Next-Generation Fuel Cell Research
Center (NEXT-FC) in Kyushu University (It was
provided by MHPS)

Fig. 13 MGT installed in SOFC
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