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Total investment Other Structural maintenance/  Upgrading and new construction Upgrading and

(in€bn) investment replacement (2016 to 2030) new construction
(2016-2030) (2016-2030) (excluding structural maintenance/ “Reserve”
replacement share) (as of 2031)

Capital maintenance Ongoing and New projects New projects
investment/investment definitely VB/VB-E VB/VB-E
in replacement planned projects (with structural
infrastructure maintenance/
(incl. structural replacement
maintenance/replacement share)

shares in combined
upgrading projects)

Federal trunk roads 132.8 12.0 67.0 15.8 18.3 19.6
Federal railway infrastructure  112.3 7.4 58.4 8.4 18.3 19.7
Federal waterways 24,5 2.2 16.2 0.9 18 3.5
All modes of transport 269.6 21.6 141.6 25.1 385 42.8

Table 3: Total level of funding in the FTIP 2030 by mode of transport and type of use®

6 Possible deviations in the totals are due to rounding up or down
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B SLFA ez p > it A#H RS 2 PRV R3pp LR FTEHB R LA
AR AT BB PR kIR N AP M S TR R AAEEK S
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2\

sk s Tl E R P AR A doR it E D] SLFA iR P TR 2 PR o B 2R
Fpw a2 3R IR Az w (reclaim) H AH X G T o RIpt £ RSP
(Deutsche Bahn AG) ¢ 3¢ # &£ & A #HL R mfogd BEFL > HPER R
BFREMEEHPARRFHRR
Bl 23 53 &= Ripth M 7
Pt s W EF 2T R R
BrZIEHRREY ST RE -
3> DBNetzAGm 3 » T HA#HE G4 B | fr T Hue H_IH 2R F
WP A AR R L Btk B TRBuF ) By =
AT o d R FAL RIS mERH
2 i B BATH R TR AT St o

)RR ~ AR E A
ez % 2k~ RAGKE AT

#> DB Station&Service AG » ' 2 ehr i i | fr T3=RR & SF , B
AER R e REEMZ REBREDESE N - ik o ¥ DB Energie

GmbH 7 = » AT B 43 512 T 4BB AR L % 2
SLFA (service level and funding agreement) ﬁ:ﬁ}ﬁ*% MOP  2011@ 20129 20139 2014
Theoretical delays Overall network (target) - 2,843 2,841 2,840 2,839 2,645 2,627
{min] Overall network (actual) 2,845W 2,763 2,594 2,601 2,496 2,675
LD&CN (target) = 777 775 774 773 771 731
=o
I! aff E # LD&CN (actual) 779w 700 591 565 513 779
RN (target) = 2,076 2,076 2,076 2,076 2,076 2,076
RN (actual) 2,076 2,073 2,013 2,047 1,993 1,907
Number of infrastructure " - - 1,758 1,719 1677 1,644 1,459
deficiencies Eiﬁ Eﬁﬁﬁﬂ *ﬁ - 1,778W 1,687 1,607 1,515 1,500
Functionality of platforms DB St&S (target) 22,328 22,445 22,663 22,829 22,945 23,681
[points] DB St&S (actual) 22,2120 22426 22,712 22,930 23,216 23,493
E e Eg I’] ﬁE"fi RNI (target) 397 401 403 407 410 427
RNI (actual) 3950 408 408 413 423 424
Assessment of quality of facilities DB 5t&S (target) - - 312 3.10 3.08 3.06 3.01
lgrade] DB St&S (actual) - 3140 313 307 3.05 3.03
%ﬁﬂ ﬁ%q!fa RNI (target) - 3.47 3.41 3.36 3.31 3.20
RNI (actual) - 3.520 3.44 3.17 3.28 3.25
Security of railway energy supply [%] (Target) - 99.85 99.85 99.85 99.85 99.85 99.85
HIREERHEZSE HED) - 9998 99985 99912 99.927  99.99
Minimum level of investment in (Target) - 2,500 2,500 2,500 2,500 2,750 2,750
replacement infrastructure [€ millions] E m %m E #ﬁ' E’J \ Ei 7.K E 2,942 2904 3077 3,001
Minimum leve_L of investment_ ir:n (Target) - 1,250 1,000 1,000 1,000 1,100 1,100
preventive maintenance [€ millions] ﬁ Bﬁ,li ﬁﬂﬁ i IJ‘E i 7.K $ 457 1496 a7 1487

Table 4: Evolution of quality indicators underpinned by sanctions on the existing rail network since 2008

BRI [7]

2.3 EFE A8 fn E RAE R 1R
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SLFAIIA41# 2 2010 # + 2455 £ F 40 R+ 4 {#R] A
A B0 ¢ 4EH 33 WE AR 0 02 L2016 & B 4b TSR
HoepgE et om g o @HmiWﬂ%VUU%ﬁP’“‘%ﬁpéﬂﬁﬁWﬂ%

(3B 24) o o > BRAFHEX T2 PRLYRLA @ NFTRIFSL LRF~ o

Average

2015 2016 2017 2018 2019 (rounded)
Federal Government infrastructure contribution 3,350 3,153 3,075 3,500 3,500 3,316
(estimate in the federal budget)
Planned dividend payouts by Deutsche Bahn AG for 0 500 600 450 650 440
investment in replacement infrastructure
Investment in requirement plan upgrading projects 289 114 170 62 85 144
that is relevant to the existing network
Railway infrastructure companies’ own resources 100 100 100 100 100 100
Total: need for replacement/meeting the need 3,739 3,867 3,945 4,112 4,335 4,000

Table 5: Investment in replacement infrastructure on the rail network in accordance with SLFAII, figures in € millions
BERAR:[7]
2.4 1R1B SLFAIN HHEAE R R EMRIRERE

LUFV Iz 842> 2019 # 12 * 31 p & - 3%3-F p 2015 & & 2019 # &
FIamy B LT R 200 Bperz 690 4R B 7 o B Rreh AR
wiE % 4k » > DBAG 4r DB 4 4 cx i £

LUFV 11>t 2020 # #4516 > & < tgR 4 Tp 8 o 5 £ § anf 2
EKJ}(KTJ;/E? DB ﬁ]ﬁ]xi%\' L e mf»ﬁ;i ’ ;zf%;i‘%/\ 2020 & 17 1 p 43z d
I 2029 #E . > FEI4LF 860 me 0 * IR B2 MEfom A [8]
DBéﬁﬁ%ﬂsMO@ﬁm’?melww“"?ﬂyﬁﬁixpﬁwyﬁvA
EH e X)) 5400 o gttt o BB AT 0 P 2 RIS T E B RGN T2
R TR AR -

prob s LURV N 738 T B &gt # R P IRE » AR A HGK S S

2 EFeH o 5d 10 E W2tk MR s DBicRpN SRR B~ it i m
T FEERPLEDRR > RAMET L E AR by R sREX
A R 2B BACRIRT R E L RGP X F o
2.2.3 7K AB B i1k B R
MRS FE R 1 % 40 12 40745 ¥e 1 £33 & 4
ﬁ@ﬁ&%ﬁ%i$ﬁﬁ?%’*%ﬁﬂﬂ Fenlai s g o g
2006 = RF T (WLRB FHRGE) > RRARLHT RS AL
a4 Ty Lﬂﬂ"%ﬁ%ﬁdﬁ,f’?’ ;._,FRG\'%;:’%’L’ RN =2 é@

&
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B0 2010 # 4L R~ & 0 (GG R B AL AT

ﬂ

% 2020) - EELMLF G2

RS REREY R BE X 2l B8 5 AR > T30 2012 £ -1 ¥ 40 B
BRIz E P o A1 E A0 T o fpdor e DB 4.0 #3452 38 4.0
7 %[9]

1. Mobility 40> ExX % = 47 wHFE & TR TH bl TH D B

(digital mobility markets) # B8t » MA KA FXKF > % o LR R E AL

FEHEL - F T BT DR FRERE S G 0 HH R
@?%%R,&#B‘yr’} ) Ij%*rle ]} A |L’5'§3§’% ‘Q o

2.Logistics 4.0 > M~ By 2 FEFT AL HIFEMAE  FE-EARARESE
it P EE A e 0 R RERLAFHDTERE -

3. Infrastructure 4.0 » B3 >> A A& enficiziv > H¥ & 2892 23 2 - #i
it R AR 2 P R 4T AT R o

4. Production4.0 > 2 & + 4.0 & B3N 4BR 0 2 AT E hp 1 2 i

=i o

E:

5. Working Environment 4.0 > 1 {F%k 3 4.0 B2 SR amk4L > ¢ 420 1
l%%‘;ii£§3a3’£¢>%‘4m%%%§% ﬁfrﬁﬁ» fi’“ﬁl"jﬂ‘l"°
6.IT40R=t2e* DBHF EFE® » @k F B~ §oeF " ffLrTJ % 5L o

d Bl 257 7 DB 4.0 2 4= ﬁf*mx%’xﬁ%ﬁ, - Bt e ('

B R RS (R A PRRP TR D AT 40 (780

g\'«g[ﬁ]ﬁg»f}gﬁn;iﬁ FROGRHRIFAPELERGE - FERBER 10
BAP M BT o g A B AIRT 0 RV G A REER

IR R AR 2 FEE S s 4T
1. ETCS g 5 & #2241 5 & (Infrastructure 4.0)

oM A B frdl ks (ETCS) T & R aBie 5 fE4B % > J Sia B 2
EL - A #”’ﬂ;' |2 3 ke £1 2010 & 2k > @ 3 @ 12 B R R0 18,000 =
T 4R Y % %3 ETCS - ETCS 4 % Levell ~ Level2 2 Level3 » H 3 jicic 2.4

S
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X e | [l
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R e
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= s \ shows the main topics
- ' E Communication, Collabo-  Cyber securty and f’.’ :l":r?“':"’“‘:"
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= 2AETCS Z4aRIEATR AR

ETCS %! A fR

Level 1 EERTR R AP (Level 0) 2 L - RIIE LB TE ERTMS/ETCS 124
ZHEBHMERE (ATP) @ FARNREBRKRE FEE:S

( Eurobalise ) -

Level 2 | £ Level 1 2#2R1E L - N5 HIBE HIRMARBA 24 (ERTMS/GSM-
R) BERE  WHENBEFRALERESFEZEEREINS - JEBEEIH D
RS ENIRENEERE - FFHEB AR EER - MEKBEAZRFZED/D (Radio
Block Center - RBC ) - B#ARRGEHLZA  TEKBEFEMSEEXE
PIEBREEZE 7 fres - BUNZEBERITRE - BIREHIKE ( Cab signal )
ZINAE -

Level 3 | B HNEFHHIKERIBNZRA (ERTMS/GSM-R ) 1ZERE - TEMEILE
RESEREZEGENS | BABEANEER NS - FEENST
THEHRAAR (A CBTC) - LUERBHHE -

ZRFE:[10]

ETCS (%7 & 4]k 5b) AR BB P o AR Bde 2w £ K
ETCS 4r& #id 2 % 2b (Global System for Mobile Communications > GSM-R > &
- B FOMBRAE S et 2 FPRRSCE RS o @ AT a2 500 2 2/ pF) e
ETCS thi &€ & T+ k7|8 jp g chd BINA UL FEehid B 78 o B iBX
ERRE RILRA  RAARTARE LR RGOF R > 2ok L A
A EL, mEFTRERY BRDCEETE gLEInF K s L Level 2
H 2 f#ér%] 2.6 5o o

BB ] p s (ETCS) 7 05 48 FIARE E it i { & 2 88 § 222 JRAE
m Y G R RN hEs B T B 42 (inter-operational ) # & ¥ i i% 2 - ETCS &
PR A o A R B 3 2022 # 0 B g % (TEN-T)Z B4 #-4%7 2,000
82 ETCS## » H7 % 1450 2 2 #0 FH F -0 £ 4 21l 9% 4 % % o 44,
B ETCS 4 &k A5 P £ % 1600 22 » £ mM K - 4 2rlo 4 Mg 1
v BB Lt e o
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https://zh.wikipedia.org/wiki/%E5%BA%94%E7%AD%94%E5%99%A8
https://zh.wikipedia.org/wiki/%E5%BA%94%E7%AD%94%E5%99%A8
https://zh.wikipedia.org/wiki/GSM-R
https://zh.wikipedia.org/wiki/CBTC
https://zh.wikipedia.org/wiki/%E7%A7%BB%E5%8A%A8%E9%97%AD%E5%A1%9E
https://zh.wikipedia.org/wiki/%E9%93%81%E8%B7%AF
https://zh.wikipedia.org/wiki/%E9%80%9A%E4%BF%A1
https://zh.wikipedia.org/wiki/%E6%97%A0%E7%BA%BF%E9%80%9A%E4%BF%A1
https://zh.wikipedia.org/wiki/%E6%A0%87%E5%87%86

Driving without signals: ETCS Level 2 I

The European control-command and signalling system controls trains AATION
(including cross-border services) using radio signals “Duﬂgmroﬂ ii]
Y
. « »

P A—

GsmRante Cut
("\" enna Driver Machine Interface (computer-based L
—~ shows the current and interlocking) Lo calculates and (IS
” 8% permitted speed, and <ets and <aves issues the
{5 provides a preview of the the route movement
automatically monitors — speed profile H authority
compliance with the EVC (radio block centre)
movement authority and, [l ETCS-central unit
if necessary, reduces the (wwm
speed of the train A N
— ' : § I R Data transfer
""""""""" \ via cable S .
A "Driving without signals"

has many advantages:

* Maximum speeds of up 10 300 km/h

« Increased path capacity

* Reduced maintenance costs

* Uncomplicated cross-border rail transport
within Europe

........

Clear track signalling system
determines whether route sections
are clear or occupied

Eurobalise
determines factors such as
train position

Balise reader
reads information
from the balises

[E 2.6 2 ETCS Level 2 :E{FREE

"\

2. DIANA 453 % % 858 A 47 T
B F A k2 i1 540 T Strong Rail | Wk 2 £ 2h2 -

Engineering & Consulting GmbH 7€ & Bt § = [ -

DIANA T 5 g Web T 53K 3 0 & R P B (Sensor) 23K »* #Lif #& fiv %
J’N“ﬂﬁﬁxﬁ’vf KFE2ZEF ~FagFd Rz xREpfipr @
e oo % T j*u'f@“‘r? WA LEEE ~ T 3R TARE Y R 0 G B R
é@* T“‘ 3?'5'3;' A T BB R T R0 P EE 50%2
- ot B PR AR 5L B o

, 7 % DB

%’i@ﬁﬂDMNAi;oﬁ

{4 % 2 2020 # % % 30,000 B B )3
A

it % | Sensor % = DB Engineering& Consulting p 7 B 2 2. £] 37 Bl B
HAALEZRFEAR B ANBE Bt > A1ATEE R E IDS (Innovative
Dlgltal Sensor) E ﬁ i ;; /P ﬁ;;#%\ 5 'u %&7—‘;1.] #\ﬁ“'—“—’» }&;}»E’,E /Q y 4 EJ’ %«%",f,‘;& % —L

a2 EYFRE S REL L AT PO oD ﬁJﬁﬁﬁﬁﬁ

FOMT TR Mo A o @ gt R R B £8P v A A#K 25 4.0 (Infrastructure 4.0) P

ez £ 89 20 o
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Digital Solutions — DIANA
Secondary Assets Primary Assets Challenges

) Asset Data
i\i Im—

EAM I

(7"""\- 3 Geo Data

% l\i E— ]

51S -

Quality Costs

. < Q €

Stock

—Eti OpsData Infrastructure A A
|\ |
Hgn MeireDua bl Robing ok
':& Remote Monitorling, =
Data comm uniclation Methods, Training, )
Third-Party Data =| © Processes Best Practice

"8 National
M Maintenance
Center

‘ e. g. Weather Data ' DIANA Diagnostif:s.
e - < Analytics
o | Ve S

other Data i‘ > ) ‘ -

Sources - e o

BRI © [9]

[B 2. 7 /=5 -DIANA g B8 2~ 2B

ECG for 30.000 points

How works digital point diagnostics?

v /s.mﬁ&\
= DB

X

Measured
- — D ion
! | -ouanar ‘
igital rz > kLA™
\ Sensor in the signal box L’r(‘:ﬁ"ﬁ' o Analysis of data Initiation of
Point to measure the current e (electricity consumption)  preventive
used to move the points using the “DIANA" app maintenance or,

/

machine
if necessary,

replacement of the
defective points

BERAR : [9]

(e

[E 2.8 =E-DIANA EH 2 ZE~E

3.k B g B (Fibre optic sensing)
TR R A ERELE B RS
PR RBET M Flt g At R
h SRR RIFATAI M RE G
P AR R R et > B ERCR R T Y kR s AR
BER-EHRENRE S > N REFEF MY R T KEA YT R
%@%ﬁiﬁﬁwiﬁﬁ’uiﬂﬁiJ' B PN RETH YR E S0
IR = SRR SRR '3;%]'4 2 TR > by TR E

LEE LG RS R R
B~ O3 B R ¢ 4T e
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MEE A BRBEZ Baow o A LIRAINL > 56 DB Navigator B A2
BECREFFTNIRE ~Z 2y i ARZPFEWE D AP @RS R AH
REHEN LA kT wat 2 ETCS » 971 1413 (e DIANA S 385
T 52 CRBR RN > ¥ FAD A BER BRI BIM po# i RAR 2
SDFEr et i3 & 5 i A MBRB F I 0 ¢ FE workd0 2 1T4.0 - Rk

TR EPRT R TR AR RS BB AT B R
R RERBBRELZ >E

F RSB AR E R K

231 % FBE B

1992 & 7 " @~ A v F RN EFRBBAF 20 AF o RS R
%ﬂi&%&%é’j%%&ﬁ°éﬁbﬁﬁé%’ﬁﬁyﬁﬁﬁﬁﬁﬁ’%
FUE {r A AR5 1994 & 47 1P # 2 % Rail Track gl g 2 7 > @ 1
B g8 g AR B2 PRAE o 1R RE ;odre g w&l—xf@;‘_rg;%??
(Trainof Operator) > # ¢ £ 25 77 > FER 5 6 foo ER &éégﬁﬁ
;;2:{}% ’ 5\%’sz2»£’}¢%$;‘_5 | & 72 F o7 (ROSCO) - & &2 jmfe FPRAE > —

BORCAFANE DT FT AT V- PR RERT A H o ZH e 3
1%@&Mg$ﬁ“%%ﬁo

wFc/rE 41w 0 X2 ORRZ OPRAF - i & gf > 827 ORR (iﬁ‘« :
FEEAIE ) A& § FipMER 1‘*’?‘?%"25%3\%5'3%L ~ 6 R
%T@z} # 12 % Railtrack > T*gﬂ; ik {7 5 0 MR orehER s 4R o 2T A
FRZFT 30 0 RS2 EFFLTE i—‘ﬁ(ﬁi [had OPRAF(Offlce of Passenger
Rall Franchlsmg i # Franchising Authorlty)ﬁ F RSP LY R RIR S
T2 37 .
g I 1S B RBEL S A ﬁ:c 4= & « ¥ #& » ¥ &k Rail Track >+ 2001 & 10 * }i»;
LA 0 6 E R E AR U e AR 0 X E e AR B e
= ( Network Rail )

‘U *w

=

20



-

ERES VY AR ERER A R X of AR
F4FF £ 9 OPRAF ¢ 72 3 &> 3d  Network Rail § # B\F“gsﬁ 2 # (Train
of Operators TOCs) #FFfE2L 3% - BRA4MS P 1994 &£ 3§ itig 5 20 44 £ >
’—\F'&fg {w’ﬁwﬂ}aZQ%’\#‘"‘F% 'iﬁiﬁf}.%’,@é}f’°

2.3.2 % PSR A KW F B K
E R AR S 0 2017 & G Tl 4R R OB Wod R
(Connecting people: a strategic vision for rail » 12 = i i T4 Wi R ) > &5
PERARP DR RRABRD R G FEs THEFHREFRE
PR BRI EHE DT R SABRAHALT L EE RS R Y
FRARAEH  URFAHRFFE T APE RS -k FH
A H T E Gi 4o % 2 B 4 (HS2) » Crossrail 4= Great North Rail Project % »# 45
TrE T ﬁi%%m”ﬁ iﬁﬁ%ﬁé—ﬁ{gﬁmi& ey~ Bk s A58 FTeRD g o
VR OREREBER RO AGHRSIE AT E N R ESG
b'“r&LE?ﬂRzZ»& %‘r;ié » 1 'f’f'\fﬁ. 1960 ~ 1970 & & & & pr X 2frhg 18 ¥ & = R4

ek e T R 248 ﬁféﬁfé.]k{ﬂ’ﬁ'ﬂfﬁ
PURTRGE 2 P PR AR hee L R ER e LR > DAY AT
FCL PRAE o AR R B R R IR L £ R L 0 4osl 2 aLE 15 Ak )

PEEPse 2 PRTE ~ M2 R EFI CBREZANIAR > UmEo T HETF RE
T b AR B AT R 0 L ﬁﬁﬁﬁ%ﬁ%%ﬁﬁ%ﬁ’w%ﬁ
AR B2 &4 > AL FEREACORR FRITH o
TahEL A R R B 41742019 1 2030 & B 2 iﬁiﬁ‘”:é‘f"”‘ W —”ﬁ'i’%i?
FoEsA A P P R B 2L B WFRE AR p 4T
[11] :

1. BEEO]FEE Z# I A more reliable railway

X E o REJRIET LA & b
3L % F) P A= e B By R

21960~80 FRZREBIEELRERH - 1960 FURY " EE AR, BERABEREFSHMBBERA -
NEREBEANAKE D 2R - DUREZRROZRAE 2R - AIREFERAVERER EEIEQ
BAENEMR SREBPREABNENEZSHENE -

21



FRAL P 2019 &£ 5] 2024 E B -5 F 347 BES > $#F 1 (England)fr
% i #7(Wales)z 4#: '%@m«%@al’é%%*éfé (LA MRS
TRR RS EY ET o e AR %@éi%’%@%r+ﬁﬂxéﬁﬁﬁ
ZBgmp o FE T EFS YL 2 L3 Network Rail #3]:cd o ¥
GRI O 45 RE S B CEATE MBR > BaER R B TR

2. ER4AAYHESR An expanded network

w4 20 # B RiE @]ﬁ Tl B AL AT AN 0 51 EATT Y
i’é’ﬁ\%" FAB L S A2 T ARSFE 23T d g e B oo AN

oA K F AU PR R YFE > ¢ #5548 Crossrail - Thameslink 3+ % f=
~ A > 43g 3§ (Great North Rail Project) » 4% 778 §®2 ATIRGE o

B SERPRABEL T2 FE 0 ¢ 22 LT BESP 0 LR
1967 # i1k 3F 0 2 3 QAR ML EE S o b o EXAT- DR 4Bk S
HS2 > +3 RE M2 37 iz T xH b33 & - KEHRFT 3 BEH  *
HS2 22k % et 30 § Fusi i (Northern Powerhouse Rail ) 34r ¥ 2R 2 4§
PR A e

Bofs > ME TR FTAR S R AR PR X
BERZAFY CFRPELY PR BF G TEZF R A
B A FuEiR e

34
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3. EBEMEIRAEE A better deal for passengers

SR TSR > F AMBT 2018 & KW o AT B P R EFETE
(smart ticketing) - ¥ ~ itk (7 chdde » X AR K £ 17 n AR
WEATOY P RIT AT E LT o PR L ARRER  TRIE 2 Wi

Fi fe {7 8 e it 3 L PLIRAL -
R AU R R LR R R AR R RS > £ 42 0 B
%1@3$W“Arﬂﬁbﬂmgﬁ%ﬂ@ﬁ,x =

ki e
"— B EFr(one team) § v it o A P HET o S E O F R L PR AH L E

3 L BN 85 EE a8 % ( Northern Powerhouse Rail ) - B3I 7 KBV IETE - IRIEFETE S HS3 - AR
MY BEMEBZE S REEER - HBRARKR HS2EE - ABARZRENERIES ESEILELE
B WEEEICHEEMHEAREEA Z BHRKE - GFRANYE - SEHTE - SRETEHS
B7%% - muEER  BREE  WREETERRE - SI3EME  AFEHAME - REMEZEEEDD -
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