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Foreword

This document (CLC/TR 50624:2014) has been prepared by WG15 of CLC/TC 9X "Electrical and
electronic applications for railways".

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such
patent rights.

This document has been prepared under a mandate given to CENELEC by the European Commission
and the European Free Trade Association.
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1 Scope

This Technical Report is covering the description of the pantograph system and the functional
interface between the pantograph system itself and the TCMS, including the context of multiple units.

The pantograph system contains the pantograph and the pantograph control. The internal interface
between pantograph and pantograph control is not in the scope of this document.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

EN 50367, Railway applications - Current collection systems - Technical criteria for the interaction
between pantograph and overhead line (to achieve free access)

EN 61131-3:2013, Programmable controllers - Part 3: Programming languages (IEC 61131-3:2013)
UIC 556, Information transmission in the train (train-bus)

3 Terms, definitions and abbreviations

For the purposes of this document, the following terms, definitions and abbreviations apply.

3.1 Terms

3.141
configuration
action that affects the system function

3.1.2
parameterisation
action that affects the system behaviour

3.2 Abbreviations

All the abbreviations used in this document are listed in Table 1, in alphabetic order referenced to their
term.
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Table 1 - Abbreviation table

Abbreviation

Term

FBS

Functional Breakdown Structure

FIS

Functional Interface Specification

MAC

Media Access Control (related to data transmission in networks)

MPU

Main Processing Unit

PBS

Product Breakdown Structure

PTU

Pantograph Control Unit

QoS

Quality of Service (related to data transmission in networks)

RAMS

Reliability, Availability, Maintainability, Safety

TCMS

Train Control & Monitoring System

UML

Unified Modelling Language

uTtcC

Universal Time Coordinated (time scale)

4 Pantograph reference architecture

The pantograph reference architecture is shown in Figure 1.

The pantograph system has a network interface with the TCMS for the purpose of control and
monitoring, as well as for service and diagnostics. This document describes the interface between

TCMS and one single Pantograph system with regard to the context of multiple units.
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In addition to the pantograph control reference overview, as it is described in the subsequent clauses,
the scope of this FIS for controlling a pantograph is shown in Figure 2. It is to be noted that PBS 4.1.1
is the reference to the original MODTRAIN document from which this document is derived and PBS

Figure 1 - pantograph system and TCMS interface

9.2 is the reference to the original MODTRAIN document describing TCMS.
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Fantograph
FBS 4.1.1

Suhsystem related functions for
control, service and diagnostics

Scope of FIS Panto

Y ehicle related TCME functions for
FPantograph diagnostics, senvice
Cantrol and maonitaring

TCME
FBS 9.2

‘ Train and Consist related Fantograph

Caontrol

Figure 2 - interaction between Pantograph system and TCMS
5 Functional description

5.1 General

In this clause are described the pantograph functions external to the TCMS, which exchange
information with the TCMS over the interface.

The here described interface is a basic standard interface with possibilities of extension (parameters
and services can be added).

If not especially mentioned for each parameter a Set and a Get service is provided.
The function types which are considered are the following:

e Functions for parameterisation

e Functions for control

e Functions for monitoring

e Functions for diagnostics

e Functions for service

5.2 Specific requirements on functional interfaces
If deemed useful, the static description of data are completed by:
e Dynamic description, with sequence diagrams, possibly using several interfaces identified in
the reference architecture, for normal and degraded modes. These diagrams may contains

timing requirements (such as time between the command set to TCMS and notification to
remote actuators)
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e RAMS requirements to the communication and processing in the TCMS
e Any other relevant item
e The physical layer shall be defined later

5.3 Interface between pantograph and TCMS

5.3.1 General

Figure 3 shows the UML diagram of the TCMS control interface related to the pantograph system.

Figure 4 shows the UML diagram of the diagnostic common interface between the pantograph and

TCMS.
I3 I3
«Types «Types «Types «Types “EnUmeration:
Time Position Speed Distance TrainOperation™Mode
+ zeconds @ UDINT + valid : BOOL + valid : BOOL + meter : UDIMT MOME =0
+ milliseconds . UINT + lafitude : REAL +valug : INT MORMAL_OPERATION = 1
+ timeZone : SINT + longitude : REAL + lowe : BOOL A MAINTEMANCE = 2
+ dailightSavingTime : BOOL + altitude : REAL + verylow : BOOL COMMISSIONIMNG = 3
+ standstill : BOOL S K
. 7 K .
\“_ J ﬂ . ‘,”
‘-\_\- r' ’f Jl’ ’J’ 'i -
. C- ; ‘ S “enumerations:
é';?iﬁm iu%irmdlc’ j winter facem GeneralSystemMode
| FI_MPU_Pantograph OFF = 0
|+ @readOnly: lifesign @ UINT MORMAL = 1
S|+ «readCnlys ime : Time DEGRADED = 2
+ «readCOnly» position ; Position OUT_OF_ORDER = 3
+ «readOnly» speed ; Speed o INITIALISATION = 4
+ wreadOnly» distance : Distance .+ |READY_FOR_SHUTDOWHN = 5
=]+ «readCnly» gTrainMode : General Trainkode SHUTDOWMN = &
+ «readOnly» tmode ; TrainMode ISOLATED =7
s + «readOnly» voltageSys ; VaoltageSystem STANDBY = &
«EnUmer ation: + «readOnlys drivingDirection @ WehicleDrivingDirection PASSIVE = 9
DrivingDirection + infrastructureStructureSegment ; LineCategary TEST =10
- T - APPLICATION_SUSPEMDED = 11
INVALID =D s : " RESET = 12
BACKWARD = 1 e H "
FORWARD = 2 ;
. : L :
i ’ = senumer ation:
cenumerations «enumeration» TrainMode
VoltageSystem LineCategory NOME = 0
IMNWALID = 0 InaLID =0 BATTERY_PROTECTION = 10
W2SKWISOHEZ = 1 ACl=1 SHUTDOWMN = 20
W1SKW1e_FHE = 2 AC2 =2 PORKING = 21
WANDC = 3 AC3 =13 PULLED = 22
W1 _SkNWDC = 4 ACd =4 SWITCHED_OM = 30
DC1=5 EMERGY_SAWING = 40
LOC2 =06 IM_SERWICE = 50
ODCa3=7 SERWICE_RETEMTION = 60
MEUTRAL _SECTICN DRIVING = 70
NMORMAL = 71

SHUNTIMNG = 72
COUPLING = 72
TRAMSITION = 74
WASHING = 73
EMERGEMCY = 76

Figure 3 - TCMS control interface related to the pantograph system
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Figure 4 - Common Diagnostics TCMS interface

A

wirter faces
FI_SystemDiagnostics

- selfTestResult ; SelftestResult
- maintenanceExpected | BOOL

+ ResetEventlog [ )

+ StartSelftest {

+ GetSelftestResult { )

+ IsMaintenanceExpected [ )

5.3.2 <Interface> FI_MPU_Pantograph
Table 2 lists the attribute of the central interface of the TCMS providing data for the Pantograph

PD CLC/TR 50624:2012

CLC/TR 50624:2014

Table 2 - MPU functional interface - attributes

Attribute Visibility Type Description

lifesign 0 - PUBLIC UINT <<readOnly>> refer to
CommonDefinitions - Types

time 0 - PUBLIC Time <<readOnly>> refer to
CommonDefinitions - Types

position 0 - PUBLIC Position <<readOnly>> refer to
CommonDefinitions - Types

speed 0 - PUBLIC Speed <<readOnly>> refer to
CommonDefinitions - Types; for
vehicle pantograph control

distance 0 - PUBLIC Distance <<readOnly>> refer to
CommonDefinitions - Types

gTrainMode 0 - PUBLIC GeneralTrainMod | <<readOnly>> refer to

e CommonDefinitions - Types

tmode 0 - PUBLIC TrainMode <<readOnly>> refer to
CommonDefinitions - Types

voltageSys 0 - PUBLIC VoltageSystem <<readOnly>> voltage system
detected for vehicle pantograph
control; types according to
MODPOWER FRS/SyFRS MPO1

drivingDirection 0 - PUBLIC VehicleDrivingDir | <<readOnly>>  driving direction in

ection accordance with UIC 556 for vehicle

pantograph control

infrastructureStructureSe | 0 - PUBLIC LineCategory optional: actual category of

gment infrastructure (EN 50367) at the
train's location for vehicle pantograph
control

Full document details: PD CLC/TR 50624:2014
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5.3.3 <Enumeration> VoltageSystem

Table 3 lists the voltage systems managed by the pantograph.

Table 3 - Voltage systems managed by the pantograph

Literal Value Description
INVALID 0 Invalid value
V25KV50HZ 1 25kV, 50 Hz
V15KV16_7HZ 2 15 kV, 16,7 Hz
V3KVDC 3 3kV,DC
V1_5KVDC 4 1,5kVv, DC

5.3.4 <Enumeration> DrivingDirection

Table 4 lists the train driving direction according to UIC 556

Table 4 - Driving directions

Literal Value Description

INVALID 0 Signal is invalid

BACKWARD 1 driving direction in accordance with UIC 556 is backward
FORWARD 2 driving direction in accordance with UIC 556 is forward

Full document details: PD CLC/TR 50624:2014
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5.4 Pantograph Overview

Figure 5 shows the UML model of the pantograph control unit reference architecture.

‘ {Scope = Trainset} \ﬁ TCMS PantographControlUnit
\ F_Diagnostics —
k —Q{I___E yistemDiagnos tics 1Scope = System} B]
‘ {5Scope = Trainset} Br F_PantographDiagnos tics
3 F_Service I
‘ {Scope = Trainset} rﬁ e T TCeoonan _ T : FI_SystemIdentification
' F_MPU e St
— :FI MPU_Pantogra
SR - anap 3lC)l FI_PantographService
| [Scope = Trainset |

F_PantographService

F_Monitoring .

-

E F_PantographControl
N Wal stemMode

Q FI_TrainPantngraphEnﬁtrul\
{Scope = Traink Bl | % e

- -

J
[ F_TrainPantoControl Ao -
é FI_TrainsetPantogr aphContrpl
{Scope = Trainset} | o
\ F_TrainsetPantoControl

-

s
- -

ISrope = Vehidel FI_VehiclePantugraphEur}frbJ

F_VehiclePantoControl|.:? .-~

Figure 5 - Pantograph control reference architecture overview
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5.5 Types
5.5.1 General
Figure 6 special Pantograph system data types.
«enumer ation: wenumer ation: wenumeration:
PantographSystemMode LineCategory StateContactStrip
IMWaLID = 0 IMWaLID = 0 INvVaLID = 0
LIMFOLDED = 1 AC1=1 STRIP_OK =1
LINFOLDED _LIMITED = 2 AC2 =2 STRIP_DAMAGED = 2
FOLDED = 2 ACI =23
UNFOLDING = ACd =4
LINFOLDING_LIMITED = 5 DC1=5 -
FOLDING = & DC2 =6 _ CERUIEFEIOT
FOLDING_EMERGENCY =7 DCa=7 DI:IEratlun.ﬁ.UXIllar'l_ul'Suppl',l'StatE
IMHIBITED = 8 MEUTRAL_SECTION NYALID = 0
BLOCKED = 9 OF_AL _SUPPLY_OK
QP _ALK _SUPPLY_ERR.OR

PantographContactForce

+ validity : BOOL
+ contactForce : UINT

Figure 6 - Pantograph system data types

5.5.2 <Enumeration> PantographSystemMode

Table 5 lists system operation mode typically as an additional specific mode inside the general system
modes. The parameters listed are read only by the other systems.

Table 5 - Pantograph system modes

Literal Value Description
INVALID 0 Signal is invalid
UNFOLDED 1 Pantograph is unfolded

UNFOLDED_LIMITED 2 Pantograph is unfolded with height limitation

FOLDED 3 Pantograph is folded

UNFOLDING 4 Pantograph is actually unfolding

UNFOLDING_LIMITED 5 Pantograph is actually unfolding to a height limit

FOLDING 6 Pantograph is actually folding

FOLDING_EMERGENC |7
Y

Pantograph is actually folding in an emergency way

INHIBITED 8 Unfolding of the pantograph is actually inhibited because

___Documents
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Literal Value Description

of a detected damage of its contact strip

BLOCKED 9 Pantograph is actually manually blocked

5.5.3 <Enumeration> OperationAuxiliarySupplyState

Table 6 lists the status of Operation Auxiliary Supply and reports if it is sufficient or not for the
pantograph's unfold/fold operation.

Table 6 - Status of the operation auxiliary supply

Literal Value Description
INVALID 0 Signal is invalid
OP_AUX _SUPPLY_OK e.g pressure in the air supply of the pantograph system is

sufficient for operation.

OP_AUX SUPPLY_ER e.g. pressure level of the air supply of the pantograph
ROR system is insufficient for operation

5.5.4 <Enumeration> StateContactStrip
Table 7 lists the status of contact strip and reports if it is damaged or not.
Table 7 - Status of the contact strip

Literal Value Description

INVALID 0 Signal is invalid
STRIP_OK 1 No strip damage detected
STRIP_DAMAGED 2 Strip damage detected
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5.5.5 <Class> PantographContactForce

Table 8 lists the parameters relevant to definition of the contact force between the pantograph contact
strip and the catenary.

Table 8 - Contact force of the pantograph

Attribute Visibility Type Description
validity 0 - PUBLIC BOOL Indicates the validity of the value
contactForce:

TRUE: value of contactForce is valid

FALSE: value of contactForce is not
valid

contactForce 0 - PUBLIC UINT Contact force between the
pantograph contact strip and the
catenary in units of 0,1 N.

5.5.6 <Enumeration> LineCategory

Table 9 lists the contact line categories according to EN 50367, defining parameters for pantograph
operation, like overhead voltage system, maximum speed, current at standstill, collector head
parameters, catenary parameters and contact force parameters.

Table 9 - Contact line categories

Literal Value Description
INVALID 0 value invalid
AC1 1 EN 50367: category for conventional and connecting lines

-a.c.;v=160 km/h

AC2 2 EN 50367: upgraded lines around 200 km/h - a.c;
160 km/h <v =220 km/h

AC3 3 EN 50367: upgraded lines around 200 km/h - a.c;
220 km/h < v < 250 km/h

AC4 4 EN 50367: high-speed lines - a.c.; v = 250 km/h

DC1 5 EN 50367: conventional and connecting lines - d.c.; v =
160 km/h

DC2 6 EN 50367: upgraded lines around 200 km/h - d.c;

160 km/h < v =220 km/h

DC3 7 EN 50367: high-speed lines - d.c.; 220km/h < v =
250 km/h
NEUTRAL_SECTION neutral section
- Documents
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5.6 Control and Parameterisation

5.6.1 General

Figure 7 shows the pantograph control and parameterisation interfaces.

{Scope = Trainset =
furn-around-value =
100}

senumeration:: -
Result .

Ok =0
NOT_WALID = 1

MNOT_SUPPORTED = 2
ERRCR = -1

{Scope=Trainset ==
urn-around-value = 1000}

aenumer ation: «enurner ation: «enumeration: PantographContactForce
PantographSystemMode StateContactStrip DperationAuxiliarySupplyState + validity ; BOOL
INvAaLID =0 INvALID =0 INWALID = 0 + contactForce . LINT
UNFOLDED = 1 STRIP_OK =1 OP_ALX _SUPPLY_OK
UNFOLDED _LIMITED = 2 STRIP_DAMAGED = 2 OP_AL _SUPPLY_ERROR L
FOLDED = 2 I T
UNFOLDING = 4 . B e
UNFOLDING_LIMITED = 5 \
FOLDING = 6 il s | h
FOLDING_EMERGEMCY = 7 L
IMHIBITED = 8 \‘u ~ | L
BLOCKED = 9 B s
«interfaces
{pattern = periodic,
period = 100}

FI_PantographControl

+ specificSysternMode : PantographSystemMode
+ «readOnlys: contactStripOK ; StateContactStrip

+ Shutdown [ ) Result

+ «read0Only: OperationAuxdliarySupplyCK . OperationduxiliarySupplyState
+ «readOnly: ContactForce : PantographContactForce

+ UnfoldPanto { ) Result

+ UnfoldPantoTaLirmit { ) Result
+ FoldPanto ) : Result

BE; FoldPantoEmergency | ) Result

+ SetpointContactForce ( [in] sefpoint : PantographContactForce ) ; Result

I3 X I3 -
«inter face:s wenumer ajon:
FI_GeneralSystem™ode GeneralSystem™ode
+ «readOnly: generalSystermMode : GeneralSystermnMode | |OFF =0
MORMAL = 1
+ SetGeneralSysternMode | ) DEGRADED = 2

«inter faces .
FI_PantographParameter

- imeDelayChctStripSts + UNMIT

+ GetDelayCtotStripSts 10 UINT

QUT_CF_ORDER = 3
INITIALISATION = 4
READY_FOR_SHUTDOWMN =5
SHUTDOWMN = 6

ISOLATED = 7

STANDEY = 8

PASSIVE = 9

| TEST = 10

APPLICATION_SUSPEMNDED = 11
RESET = 12

Figure 7 - Pantograph control and parameterisation interfaces
5.6.2 <Interface> FI_PantographControl

Table 10 lists the Pantograph control functional interface attributes.

Full document details: PD CLC/TR 50624:2014

Documents

Document Sharing Hub


http://www.avadocuments.com/doc/pd-clc-tr-50624-2014
http://www.avadocuments.com/doc/pd-clc-tr-50624-2014

