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- 715 169 609 HollA] A 4.6%E FAS 52 F 3309 9(17.4%9S =4

B 3-3) 2x4 Sl0|HFE R&D Oit £X g

(E19): 8ot 21, %)

T "16 17 '18 '19 20 24 HIS
ZENEL 14,295 9,290 16,514 17,001 14,356 71,456 | 542
e |aE s 6,095 7,617 5,801 6,251 7,284 33,048 | 25.1
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FAHIR7 | - 438 597 313 243 1,591 1.2
sl 202 248 236 192 132 1,010 0.8
s 480 479 320 - - 1,279 1.0
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A MR I 22,996 26 834
SAHIX7 P2 1,591 14 114
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((R™=* superconduct* & capsul* pod* = XI7|5A¢
(R7] near2 24&f) AAMSY (KA near2 24) A7 [HE (K17
near2 Z12) AAMEE (KAl near2 EIR) (K] near2 Hlx)

maglev* (magnet* near levitat*) (magnet* near track*)
(magnet* near rail*) D182 maglev* SI0|HEI* hyperloop*

SIO|HEE* hypertube* (hyper adj loop) (hyper adj tube*))
and (tabula FE2* tube* tubular IHO|Z* pipe* &&* vacuum*

evacuat® OFXE* subvacuum® OFZ&* &% AY* sonic*

subsonic* Z=8%* SUPERSONIC* X& (low adj pressure)
low-pressure) and ((B61%).ipc) and (HE=* 7[Rp* EXp
railroad* railway* (rail* adj road*) (rail* adj way*) train*
transport* transit* X2 XHH*) or (((thyssenkrupp
(RAILWAY adj TECHNICAL)).ap) and (b61%.ipc))) and ((GEXI*
ESnE S e propel* propulsion* =24* propul* Z2E* &Z7[* motor* 2%
SIOIMEL (A)| HAAAE 28 drive* driving* drove* SAIRY* Ts* EE2* daf*
71&(AA) vibrat* ocsiliat* F8* * rail ME* power* energy* S&*
(Electric* adj suppl*) recharg® charg*) near3 (MIOf* ZHES*
ZH* BXF 2E* control* 2LIEZ* monitor* E2|* manag*
OFH3H* stabilit* stabilize* stabilization*)) ((IQf* OXef*
high—-current* high-volt* highvolt* CHEZ* (large adj
capacity)) near2 (QIHE* inverter* converter* ZAH{E* 2f|*
188 o= ox & rail =XI* propel* propulsion* Z&* propul*)) ((_%’—Iil* position*
O 7ia(aap) | MM pose” posture® posing®) adj (Al #Z* ARt EA!
MIA* AZ* 25* sensing detect* measur* recog® monitor*))
(42t 2&* cooling* cool*) near2 (MH|* equipment*
facilities* AJAEI system* 7|&* techni* engineer® X|0{*
HEE* XF* EX* ZE* control* ZLEZ* monitor* ZH2|*
manag®)) ((CHAF 2YEXE truck bogie (wheel adj truck)
ZHEX| (FH* adj ZX[¥) (driv* adj (device* equipm®))) near3

Hz= =-HZ= ==
EHT'__'IT ST —JIK—T'_‘Tr

Z0& FT/FY/HO
71&(AAA)
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A

3
P>
A
3

(FX* structur* shape* SER* AA* CIXIQI* design*)) (T2
power* energy* &%8* (Electric* adj suppl*) recharg* charg*
(B adj 2) (power adj grid) ESS* EMS¥) near3 (A&H|*
equipment* facilities* AAEF system* 7[&* techni*
engineer* XNOf* HEZE* AH* EN* ZE* control* ZLEZ*

monitor* #2[* manag* AIH* block* Hek¥ e chang®
convert* switch®)) (F12* power* energy* 2%* (Electric*
adj suppl®) recharg* charg* (X adj ) (power adj grid)
AH[* equipment* facilities*) near3 ((AkZ* accident*
danger* HIA* emergen®) near2 (X[* AXI* prevent* Of|gf*
treatement® X2[*)) (I* DXL high—current* high-volt*
highvolt*) adj (XI=F XF=* block* H&H* FM2H chang* convert*
switch®)))))

(((=H=* superconduct* 1= capsul* pod* = X7|24
(7] near2 24 KMAEA (KA near2 &) X7 |EZ (K]
near2 %8) AAMEE (KAl near2 EI8) (AH7] near2 HIT)
maglev® (magnet* near levitat*) (magnet* near track®)
(magnet* near rail*) 0122 maglev* SIO|HEIZ* hyperloop*
SI0|HEE* hypertube* (hyper adj loop) (hyper adj tube*))
and (tabula FE* tube* tubular IHO|Z* pipe* &&E* vacuum*
OFRIZ X[2F 7|4(ABA) evacuat* 0_}{%—* subvacuum* OFZ&* 8&* AH* sonic*
o Mo /= subsonic* Z2&* SUPERSONIC* X2t (low adj pressure)
low-pressure) and ((B61%*).ipc) and (Hx* 7[Xp Gxp
railroad* railway* (rail* adj road®) (rail* adj way*) train*
transport* transit* XE* XIXH*)) or (((thyssenkrupp
(RAILWAY adj TECHNICAL)).ap) and (b61*.ipc))) and
(Bl Lightening* A2 Lightweight* 7|2* seal* H*
XIEH* shield*) and (REA* body* F&* struct* FKHI
OFrIZ Xt 2 electromagnetic¥)) (SA* BU* pattern* AZIANF Ax*
SMAAE structur® shape* Ef* AA* CIXIRI* design®) ((RF2F* XEA[*
7|&(AB) car® body* I2E* (high adj density) WBG* 11&&* (high adj
efficiency)) near3 (F&* (electronic adj equipment) Fg*
power* electr* algorism* algorithm* H|0{* ZAEZE* control*
manag®) (X SEEXF* truck bogie (wheel adj truck)
ZHEX| (FH* adj ZX[¥) (driv* adj (device* equipm®))) near3
(A|&* A&* test* simula* ZS* verify*))) (& capsul* pod*
LZC HE* TR BRP* E2QF* railroad* railway* (rail* adj
road®) (rail* adj way*) train* transport® transit* XfZF* XpRf*
vehicle* TCMS QF* safety*) near3 (AI&* TI7H* test* exam*

AP H* HIAE* Fot Hax 221% mainatain® maintain®

AAE 71=(ABB)
maintenance* repair* A3* verify*)) (HVAC IAQ O@*
squeezing® pressur* ((AA* Z71* air* oxy*) near3 (supply*
35* FY* suppl* feed))) (FOk* frequency*
hi-frequency* frequenc* hertz* radiowave* electrowave*
Mo 2M* wireless* wire—less* E41* communicat*
network*))

ET4 ORRIB 2

((=™=* superconduct* & capsul* pod* = XI7|5A¢
(7] near2 24) KMAEAM (KA near2 24) X7 (=2 (RH7]
near2 H2) AMAEZ (KHAA near2 ER) (K7] near2 HT)
== 2l 7|1&71&(ACA) maglev* (magnet* near levitat*) (magnet* near track*)

(magnet* near rail*) D182 maglev* S10|HEI* hyperloop*

SIO|HEE* hypertube* (hyper adj loop) (hyper adj tube*))

oRlIZ EY
O TT- Ol’xl

S FE QZet A
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and (tabula FE2* tube* tubular IHO|Z* pipe* &&* vacuum*
evacuat® OFXE* subvacuum® OFZ&* &% AY* sonic*
subsonic* Z=8%* SUPERSONIC* X& (low adj pressure)
low-pressure) and ((B61*).ipc) and (HE=* 7[Rp* EXp
railroad* railway* (rail* adj road*) (rail* adj way*) train*
transport* transit* XE2* XHXH*)) or (((thyssenkrupp
(RAILWAY adj TECHNICAL)).ap) and (b61*.ipc))) and
((tabula FE* tube* tubular DIO|Z* pipe* =& capsul* pod*
HE) near 2 (MZE* AXf* SE* material* ingredient* 2%
OfFiE Eu olmat o Str_uctur* CIXIR* constructur* design* Eg!%l* AAA*
co e e e modeling* AlE* SAF Z4&* construction* build* construc*
715(ACB) architecture* 7H/H* 7HH* (open* and clos*) &7HE&* (Bt
adj 2&) (space* adj devision*) 1=z} Infrastructure* A[E*
TP test* exam* AP FA* HAE* [T Hapx 2
mainatain®* maintain* maintenance* repair* Z4&* verify*
isolate* valve tunnel* maint* health*))

(((=H=* superconduct* Zi=& capsul* pod* = X7|24
(7] near2 24 KpMAEA (KA near2 &) X7 |EZ (K]
near2 %8) AAMEE (KAl near2 EI8) (K] near2 HIT)
maglev* (magnet* near levitat*) (magnet* near track®)
(magnet* near rail*) 0122 maglev* SIO|HEIZ* hyperloop*
SI0|HEE* hypertube* (hyper adj loop) (hyper adj tube*))
and (tabula FE* tube* tubular IHO|Z* pipe* &&E* vacuum*
evacuat® OFXIZ* subvacuum® OFZ&* &% AH* sonic*
subsonic* Z2&* SUPERSONIC* X2t (low adj pressure)
low-pressure) and ((B61%*).ipc) and (Hx* 7|Xp Gxp
railroad* railway* (rail* adj road®) (rail* adj way*) train*
transport* transit* XE* XIXH*)) or (((thyssenkrupp
(RAILWAY adj TECHNICAL)).ap) and (b61*.ipc))) and
((MAEL* system* apparat* equipment* euipment* &X[*
AH[* MH[* ds* performance* efficiency* performanc*
ability* &S* AJ0* HS* OIX* safety* security® QIE{TO|A*
interface*) and (EgP* &gk X&* Hel* ynification* combine*
S| HEE combinat* unity* unification* integration* united* Al2{* T7*
test* exam* ZAP HZA* HAE* RICH Ha* 221* mginatain®

SlOITEE AIAY St
U 45 #3 71 (ADA)

AAE S8 3
NP maintain* maintenance* repair* 4&* verify*)) (F&*
H7HAD) structur* CIXIQI* constructur® design* ZE* Ad7*

modeling* Al8* SAF Z4&* construction* build* construc*
architecture®) near2 (Z&* optim*)) ((AIAE* system*
apparat* equipment® euipment® FX[* FH[* Md|* Lx*

structur* CJXIRI* constructur* design* ZEIZ* A
modeling®) near2 (&&* Al0* ES* OFM* safety* security®)

SI0|HEE AJAEI 2o (RAMS Fail-safe (fail adj safe) RCM M&S (Modelling adj

7% (ADB) Simulation))) ((R18* vacuum* evacuat* ORXIE* subvacuum*

Xt (low adj pressure) low-pressure) near?2 (Mo{* ZHES*

2H* EMF 2&* control* EUEZ* monitor* ZHE[* manag®

OFMSI* stabilit* stabilize* stabilization®)) (ZAF* station* 2tA*

control* manag* S3=* platform* £717|* 27|&X[* branch*

distributor* allotter* splitter* 2&* 2d* operat*) (CHEuWS*

WE* traffic* X[GFE* bus* taxi* EHA[* HA* subway* O{24*

passenger* 25* 25 SE* Ef&* shipment* freight* cargo*

logistic* shipping®) near3 (SA* Hs* RA* ZO|M* DH*
syncro* relation* association* ties* 2F* 22* operate*
manage*)) (HaaS))
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SHOIHFE (A)

((Z™=* superconduct* & capsul* pod* Z= X7 |24 (K| near2
(KA near2 24) A71EE (K] near2 EiR) AMMAES (K4 near2

) KPR

58 (K] near2

H=) maglev* (magnet* near levitat*) (magnet* near track*) (magnet* near rail*)
0732 maglev* Sl0|HED* hyperloop* SI0|HEE* hypertube* (hyper adj loop) (hyper
adj tube*)) and ((B61%).ipc) and (R=* 7|Xf* EXF* railroad* railway* (rail* adj road*) (rail*

adj way*) train* transport® transit* X[2f* X{xf*))

(B 3-13) 7Iz2FAMAM M2 25 AMA

ol
AT
Ju

(=]
e

Z4M Al
o= o |

WINTELIPS

SIOIHFEE (A)

- — = o
xXT7lA =X| gl
=]
AFA|AE]

71E(AA)

Z& FT/FY/HO

7IE(AAA)

leg Heg 28 4
Hlof 71=(AAB)

(((=H=* superconduct* Zi= capsul* pod* = X7|54
(7] near2 24 KpMAEA (KA near2 &) X7 |EZ (K]
near2 %8) AAMEE (KAl near2 EI8) (AH7] near2 HIT)

maglev* (magnet* near levitat*) (magnet* near track®)
(magnet* near rail*) 0122 maglev* SIO|HEI* hyperloop*

SI0|HEE* hypertube* (hyper adj loop) (hyper adj tube*))
and (tabula FE* tube* tubular IHO|Z* pipe* &&E* vacuum*

evacuat® OFXIE* subvacuum® OFZ&* 8&* AH* sonic*

subsonic* Z2&* SUPERSONIC* X2t (low adj pressure)
low-pressure) and ((B61%).ipc) and (E* 7|AF GXp
railroad* railway* (rail* adj road®) (rail* adj way*) train*
transport* transit* XE* XIXH*)) or (((thyssenkrupp
(RAILWAY adj TECHNICAL)).ap) and (b61*.ipc))) and ((GZI*

propel* propulsion* F2* propul* Z2E* ®MS7[* motor* 2%*

=2el* drive* driving* drove* X TiE* =52* Ea*
vibrat* ocsiliat* F* Y* rail ME* power* energy* S%8*
(Electric* adj suppl*) recharg® charg*) near3 (M|0f* ZES*
2H* EMF 2Z* control* EUEZ* monitor* ZHE[* manag®
OFM3* stabilit* stabilize* stabilization*)) (g8 1M
high—current* high-volt* highvolt* CHEZ* (large adj
capacity)) near2 (QIHE* inverter* converter* ZIH{E* 2j|*
rail =XI* propel* propulsion* F=* propul®)) (RIX[* position*
KEMI* pose* posture* posing®) adj (AKX ZAS* ZX[* X[
MA* AE* EH* sensing detect* measur® recog* monitor*))
(424 =22 cooling* cool*) near2 (MH|* equipment*
facilities® AJAEPF system* 7|&* techni* engineer® X|0{*
HESE* ZH* EX* Z&* control* ELUEZ* monitor* &2|*
manag*)) ((CHXF 2R truck bogie (wheel adj truck)
ZOHRIR] (F&* adj AX[*) (driv* adj (device* equipm*))) near3
(FX* structur* shape* SER* AA* CIXIQI* design*)) (T2
power* energy* &%8* (Electric* adj suppl*) recharg* charg*
(B adj L) (power adj grid) ESS* EMS¥) near3 (A&H[*
equipment* facilities* AAEF system* 7[&* techni*
engineer* XNOf* HEZE* AH* EX* ZAE* control* ZLEZ*
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monitor* Z2|* manag* At block* Hat* ek chang*
convert* switch*)) ((H2* power* energy* S%8* (Electric*
adj suppl*) recharg* charg* (2] adj &) (power adj grid)
AH|* equipment® facilities*) near3 ((AF* accident®
danger* H|A* emergen®) near2 (&IX[* AX* prevent* Of|df*
treatement* X2[*)) (Z* 0F™* high—current* high-volt*
highvolt*) adj (RI=h I block* HH2H* & chang* convert®
switch*)))))

OFFIZ X ¥
SUNAY

7I&(AB)

ORIS Xt 71&(ABA)

((EHM=* superconduct* & capsul* pod* = X7 |54
(7] near2 24 KpMAEA (KA near2 24) A7 |EZ (K]
near2 HR) AMAEZ (KHAA] near2 ER) (KH7] near2 HT)
maglev® (magnet* near levitat*) (magnet* near track®)
(magnet* near rail*) 0122 maglev* SIO|HEIZ* hyperloop*
SIO|HEE* hypertube* (hyper adj loop) (hyper adj tube*))
and (tabula FE* tube* tubular IHO|Z* pipe* &&E* vacuum*
evacuat® OFXIE* subvacuum® OFZ&* &% AH* sonic*
subsonic* =8%* SUPERSONIC* X& (low adj pressure)
low-pressure) and ((B61%).ipc) and (RE* 7[R GXp
railroad* railway* (rail* adj road®) (rail* adj way*) train*
transport* transit* XE2* XHH*)) or (((thyssenkrupp

(RAILWAY adj TECHNICAL)).ap) and (b61*.ipc))) and
(Bl Lightening* AZF Lightweight* 7|2* seal* H*
XHH* shield*) and (XFHI* body* T1&* struct* ZKfI*
electromagnetic®)) (B4 HF* pattern® AMZIM* L&*
structur®* shape* Ef* AA* CIXIRI* design®) ((REZF* XEA[*
car® body* =¥ (high adj density) WBG* 11g&* (high adj

£74 ORG24

ANA" 71=(ABB)

efficiency)) near3 (H&* (electronic adj equipment) H&*
power* electr* algorism* algorithm* H* ZAEZ* control*
manag*) (iR 2R truck bogie (wheel adj truck)
ZHEX| (FH* adj ZX[¥) (driv* adj (device* equipm®))) near3
(A& AEd* test* simula* Z3* verify®))) (712 capsul* pod*
HC FH* TR HRPF EQ* railroad* railway* (rail* adj
road®) (rail* adj way*) train* transport® transit* XfZF* XpRf*
vehicle* TCMS Qt* safety*) near3 (AI&* TI7H* test* exam*
AP HH* HIAE* Tohk Ha* 22% mainatain® maintain®
maintenance* repair* A3* verify*)) (HVAC IAQ O@*
squeezing® pressur* ((AA* Z71* air* oxy*) near3 (supply*
EQI* suppl* feed*))) (FLIs=* frequency*
hi-frequency* frequenc* hertz* radiowave* electrowave*
Mo 2M* wireless* wire—less* E41* communicat*
network*))

Jrm o £
od

OFFIZ i olmat A

[EYe)

2 71571E(ACA)

=

((=™=* superconduct* & capsul* pod* = XI7|5A¢
(R7] near2 24&f) AR (AHA near2 24) A7 [HE (K17
near2 H2) AMAEZ (KHAA near2 ER) (K7] near2 HT)
maglev* (magnet* near levitat*) (magnet* near track*)
(magnet* near rail*) D182 maglev* S10|HEI* hyperloop*
SIO|HEE* hypertube* (hyper adj loop) (hyper adj tube*))
and (tabula FE2* tube* tubular IHO|Z* pipe* &&* vacuum*
evacuat® OFXIE* subvacuum* OFS&* &% AY* sonic*
subsonic* =8%* SUPERSONIC* X& (low adj pressure)
low-pressure) and ((B61*).ipc) and (RE=* 7[Rp* EXp
railroad* railway* (rail* adj road*) (rail* adj way*) train*

transport* transit* X2 XHH*)) or (((thyssenkrupp

(RAILWAY adj TECHNICAL)).ap) and (b61*.ipc))) and
((tabula FE* tube* tubular DIO|Z* pipe* 4= capsul* pod*

HE) near 2 (MZE* AXf* SE* material* ingredient* 2%
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structur* CJXI2* constructur* design* ZIZ* AA*
modeling* AlES* SAF Z44* construction* build* construc*
architecture* 7H/H* 7HH* (open* and clos*) &7H2gk (27t
adj 2% (space* adj devision*) QlZ2} Infrastructure® A[E*
I test* exam* AP TA* HAE* RICh Hasx g|*
mainatain* maintain®* maintenance* repair* 4&* verify*
isolate* valve tunnel* maint* health®))

slojmER
AAE S5t
Nl
@1(AD)

(=4
=

=
= O

SIS AlAE S8t
| 45 A5 7k (ADA)

(((=H=* superconduct* Zi& capsul* pod* = X7|24
(7] near2 24} KpMAEA (KA near2 &) X7 |EZ (K]
near2 %8) AAMEE (KAl near2 E8) (K] near2 HIT)
maglev* (magnet* near levitat*) (magnet* near track®)
(magnet* near rail*) 0122 maglev* SIO|HEIZ* hyperloop*
SI0|HEE* hypertube* (hyper adj loop) (hyper adj tube*))
and (tabula FE2* tube* tubular IHO|Z* pipe* &&E* vacuum*
evacuat® OFXIE* subvacuum® OFZ&* &% AH* sonic*
subsonic* Z2&* SUPERSONIC* X2t (low adj pressure)
low-pressure) and ((B61%*).ipc) and (HE* 7|Xp Gxp
railroad* railway* (rail* adj road®) (rail* adj way*) train*
transport* transit* XE* XIXH*)) or (((thyssenkrupp
(RAILWAY adj TECHNICAL)).ap) and (b61*.ipc))) and
((MAEL* system* apparat* equipment* euipment* &X[*
AH[* MH[* ds* performance* efficiency* performanc*
ability* &S* AlI* HS* OIX* safety* security® QIE{TO[A*
S ek Xgh HA* unification® combine®

SOImES AlAE 29

7|& (ADB)

interface*) and (58 Hgk Z§
combinat* unity* unification* integration* united* Al2{* TI*
test* exam* ZAP HZA* HAE* RICk Ha* L221* mginatain®
maintain* maintenance* repair* 4&* verify*)) (&*
structur* CJXIRI* constructur* design* ZEIZ* A
modeling* AlES* SAF Z44* construction* build* construc*
architecture*) near2 (Z&* optim*)) (AIAE* system*
apparat* equipment* euipment® FX[* EH|[* MH|* x*
structur® CIXIR1* constructur* design* DEIE* MA*
modeling®) near2 (&&* Al0* ES* OFM* safety* security®)
(RAMS Fail-safe (fail adj safe) RCM M&S (Modelling adj
Simulation))) ((RIE* vacuum* evacuat* OFXE* subvacuum*
X2t (low adj pressure) low-pressure) near2 (HIOf* ZAES*
ZHE* BHF ZE* control* 2LIEIZ* monitor* #2/* manag*
QPHSI* stabilit* stabilize* stabilization®)) (ZAF station* ZHA[*
control* manag* S3=* platform* £7|7|* 27|&X[* branch*
distributor* allotter* splitter* 2&* 2F* operat*) (CHEuWS*
WE* traffic* X[GFE* bus* taxi* EHA[* HA* subway* O{2*
passenger* 25* 85 SE* Ef&* shipment* freight* cargo*
logistic* shipping®) near3 (SA* Hs* RA* Z0|M* Df*
syncro* relation* association* ties* 2F* 22* operate*
manage*)) (Haa$S))

H 3-14) 25 7|e2RE MM ME A4 2t
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SALAAE Tse e oA 17 25 264 7 11 324
J1&(AA) | HE FOo 7|=(AAB)
OMRIZ xp2t OFRIZ Rfzf
] 7|12(ABA)
SHNAE [ EuZ ofHE oA 37 95 751 47 43 973
) 7|1&(AB) AAE 7|2(ABB)
ol0|HFE oFlE £ OfRIZ Ed Qlma}
(A) o M7 o
o|mat AN e
a1 ot 718712(ACA) 29 | 94 | 557 | b1 37 | 768
7|A(L E) oxIZ 8 Qlmat
= oM 7|&(ACB)
. SI0|HEHE A|AE
6|-O|H:I#E ;l-éll- l-ll-rkihlﬂz
U AT} ;}OTEE(HA%Z\E“ 20 95 313 45 42 515
[e]
0:{ TT— —
A7AD) | oof 51z (ADB)
=3 103 309 1,885 150 133 2,580
‘Ie2=2d F2 29 MAE SEA 43 114 1,010 66 54 1,287

B 3-15) 23 UER 712 7I9S ZMN0 02 A4 AT

=& gh= 0= = 7 = A &
Slo|HEE (A) 370 345 472 160 139 1,486
S 370 345 472 160 139 1,486
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million(eF 72 739 YOZ Fsto], B /FFEI08L F 40.4%= 109

- Zh& AP 2190 $41 million(SF 492 57T ) 0= Hrl=|glom, "26H0l= $431 million(2F 5%19]
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3 B 1,205 2,801 3,744 4,418 5,434 6.575 40.4%

% ZX : MarketsandMarkets(2021)
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23
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A 1,205 2,801 3,744 4,418 5,434 6,575 40.4%
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B 5-3) 3l SIO|HEZ 7|& AHFE($million)

omz Hus
AE7E - - 107 177 276 60.7%
O (I3 2) RSFHO| SHI2 I7t ZHIYES T = U= O 89 S J[HIez &8 Jis

108) CAGR : Compund Annual Growth Rate
109) MarketsandMarkets(2021)
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Japanese ’
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J CRRC = i
apanege 6% /Siemens
Consortia 10%
5% =3

% &X : SCl Verkehr GmbH(2018), Worldwide market for railway industries
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6202 R&D 5 9at 7ol $ua) suw Ao mop
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