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Components

= Dynamic braking resistor

W Train-protection cabinet Bl Engine air intake system B Brake rack

W Engine cooling plant I Alternator N Fuel tank

Em Diesel engine MW Electric cabinet with central B Main transformer
Particle filter blower and switching equipment 8 Pantograph

(T  Diesel engine power: 2,400 kW & Weight (max.): 90 t

(as per UIC 623-2:2010)

E' Track gauge: 1,435 mm Traction power at the wheel rim:

2,000 kW
II Length: 19,975 mm

ﬂ Fuel tank volume: 2,500 |
Wheel diameter, new /worn:

1.1 1,020
; Voltage system: 15 kV /16.7 Hz 100 it mm

10!
~z® Train protection: PZB, ready for ETCS

. . Double traction: via WTB OBB;
Q, Starting tractive effort: 300 kN units of the same type, with Vectron E,

Vectron DE and ER20

[l 23

i)

R EB IR E MR
= EEE EEEREN
(—) BEGN

{BEUHRE (DB) HH RS FR oS S (B B SR Y 1994 SEAE AR ve e
RBLEHE - A 2000 FE8 EAOMIOE TIHESSS - B IR RS E T E ] = (EFE
B o 10 58k > B TREE RN tEE O - BOLTEBIEES R T A E] - BRI
F—1&5C ~ HATER USRS P& EL - B TREERE S - RO — (B A =R
FUARFE ~ RAREIE - B  HULAR B RIGREE S LA =2 EFT -
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1.ADAM Elevators HEATE
2.ADAM Escalators HEAIE TR
3.Station Clocks =R S N
4.Lighting HERE( L
5.Trash Cans BRI
6.Energy Meters RERERTE
7.Winter Service =

Roadmap for digital applications at DB S&S‘s train NETZE
stations distinguishes four areas of customer experience

T TR TR iz

Smart Parking (Car] s‘&fpt
£

Smart Parking (Bike)

_ Multimodal Infermation

Routing . jtal Signage Routing
Integration smail — | ndoar Navigation
e 1 Maps as a Sarvice

Localion Based Services

EEETTITTRLC | Smon fetalen athe sation O
L LT sy | Click and Collect || 0B-Loyalty | Real fime ';'“;_""“‘,-‘i?

Rollout of WIFI&Bahnho! (Cust.-)Service ‘
i of smoll & 5-Bahn stafions (Reaming) | | winaDs ||
TR (sroieoy Cortomers

Undarstand > fial DB Information (610.
el ek ™ Video 1 AR T VR
Al for DB |ﬂ'°ﬂ'ﬂﬂ“°_ﬂ Hologram)

25 fEEE b2 IR

NETZE

Use cases for loT in train stations

& (@ Station Clocks
@ Lighting
&) Trash Cans
6) Energy Meters

M: Monitoring C: Cont

26 fEHEIETT ISR R 2 1F Ry
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TR o B AR SRR - (e s e
R BRI T P E A 5,400 (HESH AR
TERR R o BRGNS » BRI DIAERE A B T (R0 - BN LR T PR
11 FEREMEEIIR - T RIS - SRS AT BRI - &
R AR 2 R EEK -

BT HES R AR o (R TS | MO R TR EE
(RIS T S EIGER  BROYR - SRR T MR T
BISHIR - SRR e A R B R -

TADAM,, 81 SR Station & Service HTRHEEBI (LT #IY
— o EE 1,000 % (HEE TN EAERIRAL 2 T LB S (E 27) - TS
YA R IRRE RS » FESTCTRR TS0 J T84 « B 2016 448 » 3B ADAM Modul
B REIEA 2,000 BEERERILT 1,000 & TF-Hebeis AJBFE 8% fER S/ AT
BRI AR R » TR S SR B R P R SR PI 0 » 7
FE SRR R T - b T R o] T BB AR A BRI > B
PRy th AR P (o T A B ) 5 PR S A T R 1 A b
e TR » R P A B TS TR R (ks o DR ATRR ARG
BRI A -

loT-technologies provide new paths for problem-solving in short - RIS
development times and at competitive costs.

The ADAM - System

® In-house developed loT-retrofitting-kit
= s currently used in 3.000 elevators at Deutsche
Bahn

= The module work for all of our elevator d

rs an: ADAM - Modul
escalators (different 1§ and types)

ication via ceflular network

curity due to end-to-end encryption

27 ADAM Modul 44
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ZIMT > &7 LoRaWAN({RZHREISEEES ) - Whsd 7B S R s b TR ([ 28) - —
JiH > S 50 {EEE R S TaER o 0 DARG IR T LT TS - 554
WA (I E ki s B AR R HSORT B A B Relayr & EHCH T RUERS RN RAEARAR
S-Bahn 2 Bellevue B Jannowi tzbriicke ShHEFTHIER © £l - 55 = (EBraa FI £
WAHT RN F] GreyRook &1 - IEAERASE —THELUERG & [F]20 28 77k -

& 28 AHEAT-REE
BEHER T R N B S ERESS Sensor > OJ{EHIFRIRIBES BT « SRS KRG

1 BiE "PAX Counter ; (fEFEETEES) » IS ABRIBHER Wifi 2RE - &
IR hR 2 A\ B > WL LoRaWAN {Eif » affqfidE > K&k (& 29) -

Sensors in LoRa Clock

& 20 TREERCE S HEVERS 5 2L LoRaWAN {Hif
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% LoRaWAN HY(E FIsEEIfE A » 2 T IR ) (st b - DUEEELES
BELURAUERKAUFHE > K TR/ AR ARCRVECE (SRR AR EE
SRS o AR mER B AUE R A B

T AR iR N Hh H & M 2 RS [RER eSS AN &k [FERE
FI RoLaWAN $5¢if > S PRifide » AR e s st » st SR s AR S KB
ML PN BETFERES - AR IS E (18 30) -

Winter Service with LoRaWAN
(PoC planned for 2018/2019)

30 {E§%LL RoLaWAN F2F A=A TS

(=) BrEaIsEalwtsE

(1) DB Digital

Fy T AR RSB B (LA R K AT > S35 N BB AR 25
(Spree River)/a/lEZ ¥/ = (& 31) » HIfE# A B /44 DB Digital -

B 2014 48 - (EEFRAE SR (LI - SwIiEvim - AT
Bt T THEIFRAYE - T T FFZE g% > 40d. lab ~ Skydeck 5 DB MindBox * A
ST 2RI R e R L (18] 32) © #2016 4F > 177 DB Digital Ventures >
FIEIMEERIRI A E] -
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(2) MindBox

MindBox JZf&# DB Digital AFFEEIBA L BIHEREIR L —  BH
(BB BN B A F S F V& Z I EEA T P A E AL PGS & 5 (Spree
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33  MindBox ¥\

MindBox % T B~ B isay - HAIMTSERS 2 %0 StartupXpress' fI
#esatE ) (Accelerator Program) o fRE RN & 2 ReflafIEE S » 25 1
25,000 BT ~ ={E H FA%atE M e B 2B e A= RS &R - 1A 55
MRS B R EsE TRV RN A F (6 A FR RN A R 4 SO AE L A » R m] 2
FTEEAER &R ~ ARt - B ~ F P EREEIRRE - I EEEE A
HEREE « NEEFTEE R -

WAl A =R R TR o B S5 SCRRF R MindBox BB > MindBox FHEHEEAL
SRR R S E R - WG R R 25T H BGsEhe) - JEE 2 E
B0 ZH 8 MindBox s4Y (ARIEZEE X420 A MindBox H&IEE - LIRS
ZHJRE) > MEHEE RARBHEFIAG Z BT T % - #4U1% - TEEEERRF IER AR
MindBox [ &2 — - ALBH#AEAT StartupXpress JIZREETE -

HrEIAE] ~ MindBox R8I =F L%l - IR &R - R=(EH S
PRASERGET A MVP (Minimum Viable Product » @l mf i E i) SEE—
ER A (& 34) > FFHrAlE AR IR k1% - HFTA TREER A B ETh R
WUEAE & TR E - ZETE (e R RI A S sesae Bl E o FAMR T T S gk
KA » A HET (e AR E P TR A LS < Rl -
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Verkiir
Umstei,

3D sensors at the Bad Cannstatt stations are used to analyze the DB
atfactivity of the glowing platform edga® NETZE Analysis of motion frequency data can measure effects [DE] Nerze

of new technology, concepts and processes

Background
Glowing Platform Edge® (Link)
are LED fights i

Example
analysis:

Do passengers
position
ihemselves better
for quick baarding
ol the train with
the hlp of the

“glowing platform
wige™?

34 AllFraEe LED 88 (A IR 5 [EhRE EHZE 2 )

(3) DB Digital Ventures

B 1" MindBox ¥ NEHENHT A &) 2 BURTE 2 5% - (RSN L E B
HrAIAEIROL THE /A "DBDigital Ventures ; ([& 35) e DBDigital Ventures
R EHRAIAEINIEEEE > H 2016 4£ DB Digital Ventures RIZDIZE > E
SHELS TP L RIFTHYRCR -

Digital Ventures

35 DB Digital Ventures /148
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= ~ VR BAfTFE SRS 4 H 48 _EHIEA

TEEIRAEON S RHYEER S - R ILPS BT = SE WY s - XA
A 40,000 Fl5HARE 33,300 A HEEAEELR B o SEECER - ST Sk
AVERFEE AT AR TIERE s RTINS @ AWVAREZEE RIS
LIS GHRAE - 28110 - SRS E BRI RSB ZIRH AR - Sl R i f] S
PR - RESL - BRI EVEERYE kR BN - A BRI ERE T2 T LeRE
SHRAE -

Fo 1 B TRESpr B AR TOR AL - 8L 7 T Engaging Virtual
Education (BVE) , (ZHImHEEE ) (I8 36) © At E TERZEEE TN
Virtual Reality(GEBEE ST ) FEa/If%RE - 12 VR SeEVERD T > B TREHeRE Tk
BRI - B 2018 i {8 E k@R 1 9 (#REsl o B B THeft VR 3
wBh. 2 BRI SR -

Digltal | move | understand [ apply | assist| networld | think and acl | prove

EVE - Engaging Virtual reality

Our Solution

With EVE your employees learn in a virual environment the tasks that they need for their daily work, That's how they
win security - especially In eritical situations they do not expose regularly.

Your advantage

u Practical training - even without the availability of real learning objects

m Virtual reality glasses with motion detection offer high learning effect through "learning by doing”
w Time and cost savings due to lower need for real learning objects and avoiding travel

= Intuitive operation through control via a single button

u Risk-free training of safety-critical situations

u Tablet app allows real-time coach support

Examples

g Jling and Decoupling of trains
~ting and Unmounting of the ICE4 wheelchalr ramp

36 Engaging Virtual Education J744
TR N B BIGRERE A AT A1 A VR ZAE Bt 51 E a0 mT 07 ([ 37) -
(&0 BR A HARRERRERAR - HEREES LTI E T - 23 A8 EE
{5 P H A Bt (i~ 3D == TA1 SR AEIRE IV EE (18 38) - HATHHEE 14k 7= -
EEZHAKT R B Tl 2% -
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Pd ~ DB Rail Academy

DB Rail Academy J&{ 5 s SN S P IRy S5 A E BAL - I
P TAREEER FA s B HE R 2 42 5 - DB Rail Academy REARE] - SEETH1E
BTSRRIV AT - ROATRE T DI LUE FeAnfa S5/l 2 AR (8] 39) °DB Rai
Academy RFE ATARIE M85 75 2K ~ B2 - TAEARIERN SO b E ZR B EAR BRI ShaRAz -
FESERG SRR IR T AT 35 738 HR0aE ([ 40)

"&'1
DB Rail Academy
Executive Academy (Managers and executives)
A | Managerial Dialogue Forums
Leadership Management Effectiveness and Executive
Programs Programs P . Talk
N Rl .. v >
8
Rail Institute (Specialists and experts) ]
Railway Transportation 3
I Infrastructure | Vehicles | [ Intermodal Transportation Systems ‘ %
I Operations . | Future of Tlansportatiﬁn Systems ] E
L
9
Training Centre (Vocational trainees and operational staff) 2]
Initial : . Soft Skills & i
Vocational :r'i:::l Env?:;fr? A Operations _‘::2::; % Business ﬁ
Education L E b Know-how g
a

Rail Basics

39 DB Rail Academy ZERFZHAE]

References
Selection of references

Conduction of Training Needs

Al 515

D nd Development of Training
Al refor rail related
professions

Conduction of first leadership
trainings

Conduction of technical trainings
Development of strategy for Training
Center establishment

Dubai, United Arab Emirates

40 DB Rail Academy fFAFEEL IS 0
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T~ FRECSHEEH

(—) ZKEEE#H 0CC EAREIR (BT ) BadZenh

2B E 8 @ TR0 WA e tE s BEIAETTHE L - 2L
HrotEYh (Leipzig Hauptbahnhof ) 74 1915 FEHERK © A 24 (B A & » PR
15 BAREHZELL - BEUNGARIVKELE Y — < 235 N BSBLH T
e R EEREE UL B LA 1999 R E - BEE 2 2 AR R 5,955 A >
FHA 4,600 #HE 51~ 300 Fl f R 51 H K 2, 300 i S A E e A2 ([E 41)
TS 4 EESAEEEE K 8 RS 4RAEE -

The Operation Centres of DB Netz AG
Die Betriebszentralen der DB Netz AG

Operation Centre Leipzig was staned up in November 1599,
Branch office Sauth-East of DB Netz AG deals with:

+ Raitway-Network of 5955 km,

+ 300 long-distance trains,

+ 4800 regional and suburban trains and
« 2304 freight trains per day.

Die Betriebszentrale in Leipzig wurde im November 1999 in
Belrlab genommen.

Der Regionalbereich Siid-Ost der DB Netz AG 15l zustandig fur

+ BO55 km Schienenngtz,
« 300 Fernzigen,
+ 4G00 Nahverkehrs- und S-Bahn-Zigen und

+ 2300 Giterzigen am Tag:

Bl 41 AREESHITIE K R IR T O 4

FREEF TR LA TR EE 1800 A EH 36 {EE FREHENE & 80 (E5kE
TAEwE > 97 300 #9558 R T 24 /NP R R HEE TR (18] 42) © 557879+ k THALES
ZHAEE A BIREER TP LS TR -

PR R SRattE < F B AL TR O —FETE (18 43) > 8¢ 1 &4 F
S BHMERR > ek | LRHE BB R TIES R a4 A - 3
[EEFEA BEHERIILIEE - W EEETTINY - BB R R R E T35 - f2ft
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SR BERE S S RS 2 FEERRTET 0T EE A BTFREETE
PREERGZE ] B ~ B B A SGTHEEE > MRS HHEEES - BT #EE TR

Te P R B AR ST B IERPD U E - S IR R B AL S I ERH
R - R N BEEAEES > BiEsGT L2 R ESE# S -

Tracks with Electronical Interlockings
Strecken mit Elekironischen Stellwerken

+ 36 Electronic Interlockings with a length of 1800 km
+ BO Signaler Workstations
+ 300 Employed Signalers working 24/24

+ 36 Unterzentralen mit einer Lange von 1820 km
« 80 tzF-Arbeitsplatze
» 300 Fahrdienstleiter im 24-h-Schichtdienst

+ Colored: Electronic Interlocking controlied farm Leipzig
+ Grey: Electronic Interlocking controlled localty

+ Farbig: ESTW von BZ Leipzig gesteuert
+ Grau: ESTW-Z mil Bedienung vor O

42 FEESE TR

43 FEESITET L
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S5l N EREINI AL Thekla /Y IFTEC 2] » IFTEC A H] Ry AELL 5
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¥ BARGEENIREE R -
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L IEPI@E“

45-1 LS EHE LG

SEIHBRGEESEN - NECKERFAAP I - AR KRESE > AR
PR SR > AR A B0 ] o P S A ([ 46) - (o P Z= AR o
N R BB Z2r] - B A SR AR - Ry 7 BEPR S - FEA A Tk
LIEHEI(E 47) » TIFABTORISESF -

i i_:%‘——m-lﬂlli- -- _
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[l 47  HEEEH A CIEeEhE R APk S 25

~EE TR B EE DB Systel (SkyDeck)

VA T bt P L Bk
AL FERETIL R AR e rE P L ByE (Frank furt am Main Hbf) AEEIEA
FREYL > FHRBIREEE AR > EHUEEEA 1888 4F([E 48) » VhHRE

SR B M G R TH (8] 49) - AHEESLEE - R AR 20
U Rye B AR T BT SR AR B AN (- RIEIER - fEEESTER
2019 FEHRERL A 10 (SETHE B 3 Me2E e 250 Ry il A U E, -

48 TERESCEHRJLE LY 1888 4R
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DB Systel (SkyDeck)

DB Systel #8Hia = A AR T tE » A 3900 AT - ZfEE ICT
(Information and Communication Technology * & BRIz RFL T ) ARSI HrE >
— o SkyDeck fir/A DB Systel AN 30 & » 2 DB Systel FVRIEZ L - Al
7> MindBox ¥§51¢ e » Skydeck LA T NERHY—E B0y Sl - B
BT R EHRER A S EI 2 B B R TR B TR S R R a R
EHE(E 51) -

51 Skydeck €=

fEs— ELE = HAN 3% B T A 2RAR i AGE TR e T0E 2 fEEE
AT AR ~ VR BACEBIEEE - 357148 7 AR (Augmented Reality @ #EHEH
B%)~ VR(Virtual Reality » FEHEEST) ZHlr (8 52) > HmnsER U sthaErs
B o RAAESA SR sl v e ARG H i s 42 2 i) -

BES > Skydeck R T FHEZE = WP GaA VR > 188\ B oA R
BEE R (PR I BRI - nRF i (B AR ) ATt 2 A IR R (2
BE YRR SRS - dEimE A\ ST (8 53) -
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Status

Anoma}.e Clip) -
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