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The Role of the GTSJ in the International Gas Turbine Community

Prof. Joerg R. Seume™
Member Verein Deutscher Ingenieure (VDI)

Member Turbomachinery Committee of the ASME
Member European Turbomachinery Society (Euroturbo)

1. A personal Introduction

When | accepted a university chair in 2000 after 10 years
of working on heavy-duty gas turbines in industry, one of
my predecessors, Prof. Rautenberg, told me of a small, high
quality, and well-organized conference in Japan which he had
attended many times and valued. It has been my great privilege
to attend and contribute to the activities of GTSJ during the
almost 20 years since my first attendance in 2003.

2. Community Building
2.1 Communication between Industry and Academia

The International Gas Turbine Congress (IGTC) hosted by
GTSJ has provided a great opportunity for turbomachinery
engineers from both, industry and academia to network in Japan.
I can personally confirm that this opportunity has provided the
foundation for building collaborative relationships which lasted
many years and were scientifically and economically fruitful.
My laboratory was privileged to contribute some papers ®--
(14).

The main value of IGTC is that it provides a stage for
the partners to show their competencies and interests in
turbomachinery. While gas turbines are prevalent in the name
and in the tradition, many topics relevant to other types of
turbomachinery such as steam turbines and turbochargers have
broadened the scope.

2.2 Promotion of Young Engineers

When attending IGTC, | have been impressed with the
dedication with which young Japanese engineers have taken the
opportunity to present their work to an international audience.
Of course, presenting in English initially is a great obstacle for
many young Japanese and other non-native speakers but with
continued attendance, the presentations became more fluent
and answering questions after the presentation became easier.

Beyond the scientific exchange, however, non-Japanese
young researchers were given opportunities to participate in
Japanese academic customs. Unfortunately, | cannot say more
because as a senior person | was only allowed to accompany
the young researchers to the venue of their meeting but | was
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not allowed to attend. | left venue and | will never know the
academic customs to which the Japanese hosts introduced my
doctoral students. They were very discrete and never told me -
and was sufficiently discrete not to ask.
2.3 Cultural Ambassadors for Japan

Apart from introducing young engineers to Japanese academic
customs, GTSJ has performed most impressively as a culinary
and cultural ambassador for Japan.

I had never understood the range of flavors of Japanese sake
prior to attending the last IGTC and by Japanese standards, |
will probably never fully do justice to the subtle nuances of
sake, | think that due to your kind introduction, | have started to
appreciate them. The same holds for Japanese food, the range
and quality of which many of us Western attendees have come
to increasingly value and understand.

As for the role of cultural ambassador, GTSJ has provided
the attendees with many glimpses of Japanese culture. | am
glad that some of my Japanese hosts have provided me with
additional facets over the years, but never having immersed
myself for prolonged time, | still can only guess at many
aspects of the richness of Japanese culture.

2.4 Journal of the GTSJ

The Journal of the Gas Turbine Society of Japan (International
Journal of Gas Turbine, Propulsion and Power Systems,
JGPP) has evolved into a respected international journal of
our community. It has achieved this status primarily through a
rigorous and meaningful peer-review process. The quality of the
reviewers’ feed-back shows the thoroughness and competence
of the reviewers. For the international turbomachinery
community, the opportunity to submit manuscripts to JGTSJ
is a valued additional opportunity for high-quality publications
which my laboratory has had the privilege to enjoy @07,

3. Agenda setting for R&D

The rigor and consistency with which the Japanese Government
and particularly MITI pursues industrial policy is the envy of
many other nations. In the Gas Turbine community and beyond
in the field of energy conversion, the IGTC has provided
great opportunities for Western engineers from industry and
academia to observe and continuously follow the setting of the
Japanese agenda on energy conversion and to some extent on
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aerospace.

By providing insights into the Japanese effort in these
fields, GTSJ has stimulated international competition. This
competition ultimately benefits everyone in the industry and
our customers.

4. Window on Japanese Industry

Some of the most valuable opportunities GTSJ provided
beyond the core IGTC, were the plant tours to power plants
and manufacturing plants in Japan. This window on Japanese
industry helped me to better understand the boundary conditions
of power conversion in Japan and to more fully appreciate
the extent of the international integration of the Japanese gas
turbine industry. This is most valuable, even if the market share
of gas and steam turbines in the overall energy conversion in
the world may shrink.

5. Conclusions and Outlook

The insights GTSJ and its bienniel International Gas Turbine
Conference have provided for us in Europe and elsewhere in
the world into the current research in Japan has been most
valuable since Japan over the last 50 Years has become a
major industrial and academic player in gas turbines. | hope
that this contribution to international scientific exchange and
collaboration will continue into the future. | wish GTSJ success
in this important contribution to science, technology, and the
economy far beyond the 50th anniversary.
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Fig. 7 Turbine Inlet Temperature of Civil Aircraft Engine
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Fig. 9 Engine Noise Source and Noise Level of Civil Aircraft
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Fig. 13 Scenario of Future Air Transport
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Fig. 3 Trend of thrust-to-weight ratio of fighter engine
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Fig. 4 Trend of SFC at military thrust of fighter engine
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Fig. 5 Relation of SFC at military thrust to bypass ratio of
fighter engine
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Fig. 6 XF5 afterburner test at CTC ATF
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Fig. 7 Engine test cell of ASRC
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Fig. 8 Engine spin test equipment of ASRC
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Table 1 Specifications of CTC ATF

Maximum Air Flow Rate Approx. 70 kg/s

Thrust Max. 7,000 kgf

Test Mach No. Max. 2.5

Test Altitude Max. 75 kft
(approx. 23 km)

Test Temp. -72 ~ 270 T (Inlet)

75 ~ 244 kPa (Inlet)
35~ 101.3 kPa (Chamber)

Test Pressure

Connection Type Direct Connect

Min, chamber Press. 3.5kPa

p d =
7 : i
Max. inlet Temp. 270°C
&0 Min. inlet Prass. 7.5kPa
50

T
!- Min. inlet Temp. -72°C

40
a0
20
10 1 pax. chamber Press. 101.3kPa
Max. inlet Press. 244kPa
0 =
0o 05 10 15 20 25 a0

Fig. 9 Envelope of CTC ATF
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Fig. 10 Overview and main system flow of CTC ATF
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Fig. 11 Test chamber of CTC ATF
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Fig. 12 Facility control room & Engine control room of CTC ATF
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Fig. 13 Ground test cell (Under construction)
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Fig. 14 XF9 development plan

Download service for the GTSJ member of ID , via 160.16.140.208, 2026/05/07.



32 REEEMITICBITBMERY v I DIRRRE

AEAHR 2 —E ¥R

BRI

APTL |

BRI ROR M BB
b4 b e TR 2 AT AT

Fig. 16 Altitude test for XF9 at CTC ATF
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Fig. 18 Water cooling RDE test at ASRC
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o 623% | 634% | 63.9% | 63.7% | 64.1%
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Fig. 4 Heat recovery type combined cycle process flow
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Fig. 15 GE gas turbine hydrogen blending capability
(Figure by GE Gas Power)

Fig. 16 Combustor development for higher hydrogen blending
(Figure by GE Gas Power)

Fig. 17 Hydrogen blending demonstration at Long Ridge
combined cycle power plant (Photo by GE Gas Power)
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Fig. 1 Development of small and medium-sized gas turbines for industrial applications
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Fig. 2 Example of a gas turbine developed during a period of
rapid growth
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Fig. 3 Example of a gas turbine developed in its mature phase
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Fig. 4 Example of high efficiency gas turbine (M5A-01)
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Table 1 Example of 100MW class system configuration
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Fig. 5 Kobe hydrogen cogeneration panoramic view

S BIZ20205EIE= A 7 1 3 v 7 ARBERR O FEREE
ZNEDOB) R H3¢ [ N 7 A ENOxKFZHBEA X & — &

Download service for the GTSJ member of ID , via 160.16.140.208, 2026/05/07.



Vol. 51 No.1 2023.1

EERAPNEAR2—ELDEREFREE 57

> PamiBASE - FEALFE ] (I TEM, MWK T T A
BHROKFEHEREZFZI L7227, HAES FHEZMEL TH
0 K AT O R KIS & AT ) SRHURBERR &
RCNOxPEH B 2 3§ % AR Z R T Do

3. FREZE

SHEBLLC, TAVF—ESROBN, HAY—-¥
Y OEMERL DN REA, FAY—E XA —KRY
Za2— b I IADOTHIAIZDWTHINT 5o
31 IRNF-—HBEICLZTI-—YRrL—Ya Dt

RARKE

HHAKRERUBEOHADZ ANV F—3 v 2 2 (Bl
) ORBELOFT, a—Yzhl—3 3 rzs
FTOEIANF— - HCO DM S, HHMEIR
LLTOXF2) 7150k - HiTE - ¥—27h v M
SEW T AT RE 2 FE R E SRR S 7z,

B6RIANF—HAFHIZENTI—T AL —
Yavid, 20604EH — Ky = a— b+ FIVOEFIZMIT—
JEHEHE T RE SR T ANV F -2 X F 4 LT EMNT
LNTBY, FRIIIEIBR ZREFI A /R ¥ A T
AL LTS Tw 2,

HURNBA R 7 — ¢ 0 TIEBRZBREOKRERT v E=
THREOMEIEDSNTEY), 23—V rlb—Ya v
RO EEFEBEL LTS E T RIS RRESNS 2
EPREEINS, T2 D7-DI2IE, EFEHP/NE A
- oW bEtR eI 4 794 7 v a X M
BREL ENTWD,

3.2 HRE—ELOELDEMAEEE

FEEMAAS = o)) - tEaE (LHVIERESE
i) (L TE AR, EEROREED S FEER LT
BINDPKREL RBIZONTELRY, I-HuotkE
WX DAERERDICONTHEINIH L o TRTV S,

HAZ = NZOWTIZINTE THTITO IR
N EAICE 2 EFAPKENTELD, 5#D
TITO SRR DORE R EEZ 5N b, TIT
OERAIE Y — € VB - FEOZIIHA, GHE, i
BRPEHA, EB T — T 1 ¥ T HINE ORI S T
Bo PEREY, HUNUG A Y — V¥ v Tl mER %
CHwbRI, ¥ —¥ U EEREE OB IE RN 72 )
R b L, WEIZZ Y — THREOmE— 5%
BRLHAEMEZRAT 2502 TE . 72, 3
TWATHEE L CE L BMERA NI (CFD) Z23GH L CE
MR = & — ¥ VO mIENT L wm H o R#Eb % 17w,
HEZ WA A 723502 X 280 LSRR & % 5 720
¥ o TR ¥ — € ¥ O BRNT, TR &
S HIENT O RIRERNT 20 & O ik b ML L T & 720

SN 5 B TITO EIRILH S HAM L CFDA H w72 2%
FMakom b, FoX )l SEREICLY, BHib
BRI LT A —E VBB INTHLDDEEZ D,

—F, BREAMOMKED FTEFTERELRPEL 2T

Who HETABDENWHTAF — ¥ U2k 5 Tlx, K&IG
BBk E ORI £ O TREHBIOX G & 7 2 W REMEAS
BWZEbdHh, ENOXLD 720 DM EH 15 D
FENTNWSDHDEER D,

3.3 H—KR>Za—bIFIICETFERYEA
3.31 XKFHREI—E>ORE T A¥—-—YrTKE
RIS 2556, JARNIRIER: D A % IR FZIRBENR G
L7zbO~NTIL, JEMEME L ¥ — & VIIERDO KRR H X
BEEDPSDOEFEITHE,

RFNI RIS AN AR TRBEHE S H L, A TIRA
WRBEZ: (DLEBABERS) TIZREIh OKFEEERKE L
T B LB/ 2R TFIRA TN KRG T % K & IE
NBHELEWIET B, T2, KFEIIRRT AR TK
SR IEHSE < NOxHEH AR 3 5 72 0, %2 1 PR BE % it
FHLOONOxAEHEZMRZ LI DI A I -V TD
KREFHORETH Do T OIRFEIRBED R R0 IR}
BT HERBES AT 2 E LT, FFIEBUTOME T A% E
PRBEAF N D IRFZRBED B FALAHED LTV 5,

H—RY=Z2— b I NAORIBIZINT T, KEHFED
PRBEZEDORZE DD LN T WD, BNk FE K5 % v
TR FHBED BT A ENOxIRBER: % Fig. 6127R§ o HEE
1 mmBA T ORUN R RERG L SRFEZHH L, EAL
T 5 BRI & SR ¢ 5 2 2T, BREEL e
BENDMNRREREEZTER L, 22 nkER 28 <5
% Z 2 TNOxDIEEPH L T 5,

Fig. 6 Dry low NOx combustor with hydrogen combustion
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Fig. 7 Startup pattern of 100MW class gas turbine (10 minutes
startup)
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distributions of fuel spray and gas temperature.
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Fig. 4 Cooling schemes for 1700C class turbines ®
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Table 1 High and Low cycle operation limit in Germany and UK

50Hz Region GermanTransmission UK Grid GODE
Conti ly Operable |Low Limit 490.8 49
Frequency High Limit 50.2 51
Operating Limit Low Limit 415 47
i i High Limit 51.5 52

Table 2 High and Low cycle operation limit in Japanese 50 Hz
Region *FRT When applying the continuous operation
requirement at the time of accident ** Other cases)

50Hz Region HOKKAIDO TOHOKU TEPCO
Gonti ly Operable | Low Limit 48.5 Hz 48.5 Hz 48.5 Hz
Frequency High Limit 50.5 Hz 50.5 Hz 50.5 Hz
Operating Limit e #47.5Hz 2sec =
Frequency Low Ll 47.5Hz 2se0 *+48.5Hz 2sec
[Primary Response ®EREMN) L+ HEDRNTI7FD-HRTL
RN REN
" - Walsum (T90MW since 2013)
B 22% | 308eC. | \\ineimshaven (790MW since 2015)
e 25% | 30sec. |- Roterdam (TOOMW since 2014)

- Kozienice (1075MW since 2017)

o | R—5>F | 25% | 30sec - Turow (SOOMW since 2019)

E 23% 30 sec. |- Plolemais (SOOMW since 2019)
Zm 210% | 10 sec.
LU= | 25% B sec.
mF2Uh 23% 10 sec.

Fig. 7 Primary Response Requirements in Europe'®
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Fig. 8 Requirements for the plant system for Condensate
Throttling Operation"’
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Fig. 9 Typical start -up pattern of GTCC"
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Fig. 13 Process flow diagram of a modern CCS plant

Fig. 14 Panoramic view of a modern commercial CCS plant “

41 HpEHE

19694F 12 1 1ix 2 B4R L 72 ikl #Steam Power (%
BEXT)) BIC X B AR KIS % BB IS AL L LT
HxBRL, CCSithi ikl L-FEiE7uy s b &
LTHsE2 1T o720 HMED Y — ¥ ViR, BEERRAL,
KSR, PEBAKBMED T T > NS RS O R
DA L7ze RS — VR RRERZETHREALCE
XZDAT T TT v FUN REMETH o705, BEE
DY —¥ rREEEKGTRTT 2 72DICHRAERY —
Y I YE R RN & TR - B S vz,

4.2 BOERTEROLHRIEE

YOERT B TERRITEIFI25MPaTZE b 5 s, H
JIE150MW 2> 5160MW ISl 8, 75 » bRh=Rm L
D 7 RS 1 P R B D 4 14:538/538 C % £ 566/566
CAERHSE72, CCStIDFALEZMAT B720D)
KA FGIZF = rH A 7 hh s EHERmDOKIZ5% I
LI REDT UL AEREMAGT 5 LAIRADEE
HTHb, TOEKIICCSiMMAERT BHENDLEL
%55 — X V@B H» SMAT 2L EPH L, HL,
KT =T A ZVEER»SEGMAT LTI v
MR T 2L L Ch B720, SRIOEGTIE,
SORENDIEIMEAFEFEICHERTE, W RN ST
MWZHBHBEESRWIEE LT, WES—¥ U iik%
CCSHIMhAIRIZ#E L 72,

4.3 ARBESOELRAERMRETFREICL 42— E
— I F —E A 2 VS RER T O AELRE
T A5E001E, AEIC X S P IBIITEN 2 MafF s
572002, ¥ —E YIRS % 3 L CHE %
197 —EyNHHETRXPTRB SN %, SOk
TIHE Y — ¥ PR % CCSHIAERE Lz T, HIE
F—ECUPHIES —EUAEAZEL s A — N
WIESGREF 2R BT 5 2 EaMET S a8, & bo
HR S TRELIHETH o722 L9 5, FHEEHTEEE %
BE L7, COMEPOYE, Fig 156 \IRTHED, 7O
L AESME DG L W RES — Y HERDOIET], iR
FEIRBER SR E BT 5 2 LIk B, T u b 2 2AMM
KOAMIZL B Y — ¥ v NERIREER LIS Lz 3 7%
AT RIS, COMIBNEZ DUFIORT,

431 HEFZ—ECOBEAFE SAICHRE K
L7z8fy, ZARIMEELEIKRE L, v—FBsIcH
BET2LENRD L0, RENAFEGHEZEZELT,
HREZELL — F OHIRZ %) 72,

432 HEZ-ECVEBERLE MAROTES—E
YHERIETME TS X D hE Y —E VBAIEEIKRE &
5720, ZTHIHIRT LEY A X®E, HET v 7k
LN L% X - 72,

4.3.3 RTRAMNT D REEE WA XD PEDE
SIEN AT 5720, WA EMEHEO LLH 5 TH
AT A MZHEOFAHANTE—5 AT X MNT ¥
ADFERT & DA E T 720

Download service for the GTSJ member of ID , via 160.16.140.208, 2026/05/07.



84 ERE—ECOFEROSAESEDRE

AEAHR 2 —E ¥R

43.4 HF—EHBEZELEAOHE MHMRAEMEE DT
FEHERIREDEAL T 5720, MG EWERRFO S — ¢
PZETTHIR T & B il 5 T R R A AR L7z

4.4 HERFICHTBEE

Koy — AR B 7 — ¥ VR, AEE, K
BERHTAEAZ ST T v FEL FEMETIE, HHT
B VAT X BRI R 220 B 720, PRk R
OFFHEMIEDPIEFICEEE 2 b, AT — ADYA,
RIEY =¥ > 7T v FEKERERO 72 O K D
REHEMDS LI TH - 7225, RS EH o 720
ST, ERILICARHITH Y, FAERS—CUES
o 2 IS NEBIERE T AR DR S N h o 7o BERR RN
OFFHERAROM, Z0X) ZUETHTRLBES
N B & OT W2 s 5%, —flL LTTFOHK
HEy—CUANEEE T ) 72 80 R&, 75U F
AAMEFRE T 52 & T, Bkl & OMAE % i
FITRAL. S D, SFORIG %I L 720

Gk, S OBEEARKIIFEET T ¥ TR L
2, BRBAMKEAIGATRD S b & TR EINS, Mk
DWETHIATELR WY, AR — v 2IGH L7
WiEEATH 2 & THREARAKITDOLNGT ¥ 54~ FK
73 (GTCC) ~Diirif % FBL L 72 FpHAMH TE TV 5",
CCSilf DA RLNGT ¥ 54 ¥ KXH (GTCC) ~d
RIS X - C, BB L R AWM & /M2
DD, H—KryZa—MFIVIZINTT, BEERARKIIZE
Bl OBRBEAMKIRZ LR S5 2 EHETH %,

P

IPAOEHD
IPHERDNSDTOE SR 8 3 IPRAMEE
u g p, PRAEER
LPH—ERARAR WP X \
¥ Y Paoy— PREESD
IPHESUES - BE BT @ k-
i L]
11 R CCSHRR
i P, :1PAO)
WEBO | HWMEDL T
IPEE x n ¥ 7 P2 ¢ 1PN Ciom)
2 T.’::-' Poex ¢ IPIRS (H1589)
IPHSEE| B H >
IXFOE s

Fig. 15 Schematic diagram of changes in steam properties of
steam turbine with and without steam extraction to CCS
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Fig. 17 Binary cycle geothermal power plant
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Fig. 18 Geothermal combined cycle power plant
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(c) URANS solution with optimal parameters

Fig. 5 Instantaneous Mach number distributions at 50 % span
section for transonic turbine cascade
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Fig. 7 Results of LES/Flamelet/ANN combustion simulation
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Fig. 11 Predictive maintenance applied by ROM
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