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2.1 TMSizitifiiE-EFIn2rail

Validation of
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SRt
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. 4RE (WP7.3.1) REFTE

Figure 6.1 — Next steps of the development process in the project

According to the current document, the

future TMS will be characterised through:

=  Merging planning and management

processes;

* |ntegrated handling of possessions;

= High level of automation using decision
support functionality.
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Before the journey: travel preparation and booking
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2.4 EFEESR—SWES

Being inspired Ease of planning a FHiTZh], REEZESRE. JERMAFHNER XM HRMIING
Travel seamless trip KROERELITEERARR., BEARSHEEKE D REE—TRITAHL
prepar IELFIKIFAE ETIEREE (BiERTEl. BREfEERE. EMMETARESENERE) .
ation  availability and ease of "frictionless” BEAERNEERE, THEYS e T IFIEEESEMK.
- buying door-to-door tickets IIGE, BREE.
SR ARl T VR R A
Information availability (EERERRIERES A OABRFITSTIEEN, LEREIEIH AR
sSEAYE (BERERITEH) EirREREAR G, mERERAEREEEM AN RRRER.
More immersive shopping experience “Best Buy” IRHEEEERLTR (EERIERENXTEEEZEES
=T SLREG ERALBHEFWIEEETKRNEE) . IREREEEHVES
TFREESIFAREEEMMRETR (BBAM. iRiTH) .
Last minute booking MELFOSCRHER, IR0 2RI TRYSCRY IR TIEINGE & ST HUANLEIR
Re—ZIFmT FHEE,
Notification of variations in the 48 hours  EIIHEXBAAEZEREIRFNER, WRITIERFEATE@ITEE, N
before the departure time of the trip EERNEEL RS EESE,

TR R RI48/NITRIZR BRI AT

Environmentally friendly public transport STMSHERBIIMEZE I 5 AR KBERE/ARHERL
options IMREINHIIIELLE



T/CT

2.4 ERHE(EBR—TFI4

Railway
stations

L=/

Information on timetables and other
means of transportation available

REZIFANEBIIETERER

Ease of buying /changing integrated
tickets at stations

Z T LR U SL R HRERTE T

Train positioning, intelligent trains and
intelligent infrastructure

PIEENL. BeeYIFHEREELIRGE

Information on train platform accurate,

punctual and available

Pt EREER. /HEE. B

Accessibility of stations or platforms

FuhEuE S RYRTIAE
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Travel
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Information on-board. Trip re-planning

TEEER. TEEFAIER

Staff on trains EZET{EAR

Technology 5/

Punctuality and reliability
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Frequency of trains (regularity for mass transit
systems) FIZESER (AHRZBRFLYEN)
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Delay management JEIRETH
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Reimbursement in case of FIERSUUEMNER, FEERARFTOCs (1IzEAE]) /Ims (EMiREEER) .

Post - delay and complaint-handling
Trip mechanisms
IERR  ERIBEFREIET LS
Feeling listened to. KRR RIENEIEIES, TRREIE, WEH S S REE S HEREE

Improvement to next journey. K%,

R AR
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Mode
N

Connections {7/

Parking &%
Availability of through-tickets (Z2{HEIXZE

Waiting times  Z£15#1a]

Redundancy of available alternative services I CIRSHILS
Bike sharing H=E87%

Availability of information on customer devices and web based services

FERFFNETwebREZHMSET M

Paper tickets should be phased out and replaced with a single smartcard technology that
offers interoperability between all transport modes in Europe #KERFEZENZIZF L EA, BT

RZHR—FE—EE AR, XM RASHFEMNEZES

Journeys should be seamless where possible, with easy and guaranteed connections - or
viable alternatives if things go wrong

IRFENIZETCAERY . BEENMERIEAYEE, EHINERNETIERLE.

Door-to-door journeys are typified by seamless modal changes, with multimodal services
available from a single booking [JZ!| ISR HAERITAE BRI LR, BId—MTLHE
ZETliRSS

Improved interchanges between modes are required to reduce overall travel time and
associated risk, with easy-access transport hubs and informative signage 797 /> S AR

{TRIEAIMERAING, FENEBRIARIFER, FRAETSERIABIXAEE RS

[FSRERMHIBXEE : FubfRE. At
RFEEHTI (HEZEL, 2AFHSEL) .

FSREIRHEXIEEZNIER.
SEEH: RREENMNDEERNERNEEE.

(EEFEERACFTSHTREIRERER, HInERaE riadE
TH (MCT) .

BEAIE T EuaRIS

Rz FRREFF.

BIER: SSBEIEsEME FREEINEFER.

IR BRI R S BKIEZ 0. ERERERS
AJRER AR, MMMt IR MIRE, MRS RS
ERIE S ERERE.

CHRIEHEEERERERNERZ—, WTHREMS, F—5FE.
B— S — SR TEREIIT 2+ 2 EER.
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TcT

Real-time information availability

FEWRISLRMER (PIENZEIR. Rk, BGH. BRREMEE) FEXEERERTREER

Inform  SERMSEATRAME BEN, X—REMRSIN—ETXRERRREN, BLERAHEIE. RIEREIETREEE
ait_i%n BIEHENTHE, BT REEFRrEAIRIAER RS AR, EOMRR.

Client recognition and customization of real time information
EFI\A ISR ES!

Travel information provided on passengers’ devices

FeEirRE LIRHIKIEER

Information must be easy to obtain and easy to understand
ERYMZ TIREGFIIERR

Onboard information services

EEERRS

Identify real-time train location and distribute this information to
passengers. Personal mobile devices could automatically receive
updates about train positions and other relevant information
VRIS EF R ERSHRE. MABHIRET BT
BRI ENENEAERERRIER .

Real-time multichannel information throughout the journey
£EZBELIER

Easy to find out about services and tickets, for example via a journey
planner ZZIRERSFINE, HlanEE— N ici TR

Connections are held or reasonable alternatives offered.
RIS IR .

Security
L

EERIREIKIEI TR TRE . FL LMBRSREHFESMSHIER, MUERITZ
Bl, EAIRTH, BRBERTZE.

T LAEFUREES, 85 FIEER, BH, MERE. IZIEREZE, (Rl FHEs
#r (BT, XR) . KEVEES: RUSEHEEAPNRDARSRETEN LR,
RIEER: SsBEIRsE B AREIEINEFER.

KETREIRSS . STRIKZEULIE,

IRREP IR BEI AT R SN RIEIZD . ERERERZ AIRERZEME, N
RIS, HTIXIARERFIERE S BRI H T E AN,

SRBMZBREE., BN IBENNEIENNE, EXERNUNASERMIRM, LIE
B=HTEEETA.
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In order to confirm that
the selected requirement
matrix breakdown was
consistent with the on-
going projects, it has
been compared to the
Principal Feature extract
from the TMS program
of Network Rail.
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2.6 KHRESatrKPI

T/CT

Criteria Definition
Service offering Modes, network, operation, adequacy and
attractiveness of the offer, service reliability xE)‘(

Accessibility From the outside, inside the network, availability of

| tickets o . SHARA RMHIRSARI(. W8, BIE. TN
Information General, in normal situation, disturbed situation HR(HARSS 2|1, IREaEt
Duration Duration of the journey, time ' aly
Attention to the Commitment, client interface , personal, gt T
client assistance, purchase of securities E-hﬁ |ﬂ'|.$ }‘A9|‘|:||31«fj_ I ' W pd ' ME—EX&%
Comfort Operation of equipment, seating and space staff,

=2 SRS, BB, HEER

passenger comfort, environmental conditions,

complementary facilities X .
Security Protection against aggression, accident prevention, H?"Ej jj’[ﬁﬁ, HT.]'“EJ

emergency management
Environmental Pollution, natural resources, infrastructure *ii;ﬁg Eﬁ%, %}jﬁﬁ, /l\A, J['jJ‘EJJ, m’éja‘_éi‘fé
impact

— SEiEE, BAREE, RESERE, K
RHERE SEs AR

Prelid. SRk, MNIEE

The EN13816 (Transportation. Logistics and services. Public
passenger transport. Service quality definition, targeting and
measurement) requires definition of the service quality, which
shall be relevant, specific, and customer focused. Decisions

ZE

about what to monitor should be based on the customer YN A S, BRRIE, EiighE
priorities: each measurement should have a specific purpose.

— HN— 4\ s — e L /\ — ), »
ENT3816HRE "B, YIRHIES, ANEE, BEEEEY Ze3- [R5 I B I8N Er R U]

, BfrfIE" B TIRSRENEH. Bt IAmEAF0,
NETFEFRERREEERNS: SXNEBNEREERR.



2.6 KiEGEtRKPl (£E)

T/CT

PERFORMANCE UNDER NORMAL OPERATION IEFEIZERI

2
KPI Defined for (by) Main rail objective
KGRI EX FERIEEIR
CAPACITY 1=8g

Number of trains running Freight service (RNE) Improved services and customer quality
SEEITHE t5izAR55 (RNE) NERSTIEFRE

Number of trains scheduled (Path train) Passenger service (AQST) Improved services and customer quality
PN EHE (@EIHEF) ixEARSS (AQST) HERSMNZEFRE

Train-km (run) Passenger service (NR) IxZiRS Improved services and customer quality
SERE (517) Freight service (NR) fRizfRsS - HERSTIEFRE

Freight service (RNE) =ik

Number of available passenger (ton - for freight) TMS assessment (TRV) Improved services and customer quality

kilometres AJHFEEL (-£;3i5) AR TMS#Fd; (TRV) NERSHIEFRE

Peak headway targets by line (minimum interval Metro service Improved services and customer quality
between two trains) SIEHIEHABER (FHFEZE Bz MERSHIEFRE

BRIV ER)

Percentage of passengers that waited less than the RY[EiTeRI=Ia%1e:] Improved services and customer quality
reference headway HIERARSS NERSTIEFRE
FEHNELFSERRIRERSLL

MEET THE TIMETABLE PLANNED

BT RIRYRI AR

Total number of trains operated by each TOC / FOC BRIV Clai A (N Simplified business processes

which use alternative route TMSiEH (NR) B EimiE

#|4°"TOC / FOCERBHNBREENTIESR



2.6 KiEGEtRKPl (£E)

T/CT

PERFORMANCE UNDER DISRUPTION #tZh THIFRIL

KPI Defined for (by) Main rail objective
KiBGTEIR EX FERIEAR

PUNCTUALITY
HREE

=

Train Punctuality
SEERE

Number of minutes of delayed trains

FEIR =R

TMS assessment (TRV)

TMSi{d (TRV)

Freight service (RNE) £51zR55(RNE)
Passenger service (AQST) IxZRSS(AQST)
Passenger service (NR) ixZ2fg55(NR)
Freight service (NR) £5iEARS3 (NR)

TMS Assessment (NR) TMSiF# (NR)
Right time Passenger service (NR) ixZ=AR55(NR)
r=p1:p) ]

Average delays Freight service (RNE) £21=fR55(RNE)
FAYEEER Passenger service (NR) k2RSS (NR)

DA ET N I EVR R TET A EL I e O ETR (-8 Passenger service (AQST) k= ARSS(AQST)
SZEH A FITER

Average delay of trains late at arrival Passenger service (AQST) IixZARSZ(AQST)
S EEFIFIER

Average delay at departure

Passenger service (AQST) IxZR55(AQST)
TMS Assessment (NR) TMSiF{&; (NR)

FHREIER

Improved services and customer quality

MEIRSHEZFRE

Improved services and customer quality

MERSHEFRE

Improved services and customer quality
HERSTIEFRE
Improved services and customer quality
HERSNZEFRE
Improved services and customer quality
HERSINEFRE
Improved services and customer quality
HERSHNEFRE
Improved services and customer quality
HERSTEFRE
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KPI
KGRt

2.6 KiEGMEIRKP] (£E)

Haik

Proportion of passengers On the basis of counts and field surveys, flows of passengers on a given line are modelled by
EAULEREEERGEREN LT ELEE time slice for each ride from one station to another one of the line.

LR TR EI RS ST BTG T8 The comparison between these theoretical times and actual train movement at each station
RV BLTAVTER (0 T O TR allows the collection of the number of passengers arriving less than 5 minutes late at their final

and commuter train)

destination. The result is the ratio of the number of these passengers to the total number of

e sE=1- G| FIFISE NS S0y L 2 s |78 passengers on the line.
AN IRAC SR L SN AR IIAAE, TN NMEREIS IS RAIEIRIRE, ERSIRIERT [ R X el ERYSREIME

_— instead —_— i -
12000 in of 12h15 Brnin late: 12h33

HHTER, XL A SENFIaRISEIRG I TRIEIRTHCR, ATLAKERRIA B RIHARE]5 o 34k
IR AL, EREXLFE AL RS DERILEER,

39IEIR: 12h18 84 FEiR: 12h33

12h00 ——>  34dE12n15 > 33E12h25

3min late: 12h18
instead of 12h25

Station A

= 100 passengers get on trai
1

Station B Station C $ﬁlle EﬁﬁB - Eﬁﬁc
= B0 passengers get off train = 30 passengers get off train 10047 ﬁgi§U$ 8Ogﬁg-|:§|]$;l (Eliz;ﬂsﬁgp 30% ﬁg?ﬁ“El (ZE
1 with less than Smin of 1 with more than Smin of =1 s
delay _ delay 1 10L& F/ZE LFI%EL RiBIE576)
= 10 passengers get on train
1

$

Passenger Punctuality S,
Passenger Punctuali iglﬁ,ﬁ“%: 80/ (100+10) —=72.7%
80

100+ 10

=72,7%
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ON-TIMEIRB{@pk T tnErHMSESRRIT A . ETIRSHEE (QoS) BIKBESIUEIR

A gaod source of performance indicalors s provided in the Passenger Demand Forocasting
Handbook (PDFH) [ATOC 2015). t proposes a formula for calculation of demand change:

1, =(GJT,,,| GJT,,,.F

o pimd Gerarsomd Jeumey Tene
- emryto tme

The demand calciation is based on a generalized jouemey tme, which seems ko be caculaied
olows
(Tmm,w‘rTMm k) ky (C.0)+
GJT = T,y piing b (C.O) +
P rerchang]
L.

e —
oo Average delay The evidence thows Wat each a0anAS! murmte of
average dely e gavvaent fo severs! minies of oumey ime. Fasir K1
[ Je—

€. Guany ot

x

o i i 4 o f cromcing of B saton s he statin

k
quo
=

ks ey s o s

Although most of the criaria for demand increasing are static from the TMS point of view., the
delay and crowding can be measured and influenced by the raffic management system.
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current demand increasing the service frequency, reducing erowding and wating time at
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