BS EN 50463-4:2017

JE——

BSI Standards Publication

Railway applications - Energy
measurement on board trains

Part 4: Communication

bsi.



BS EN 50463-4:2017

BRITISH STANDARD

National foreword
This British Standard is the UK implementation of EN 50463-4:2017. It
supersedes BS EN 50463-4:2012, which is withdrawn.

The UK participation in its preparation was entrusted to Technical
Committee GEL/9, Railway Electrotechnical Applications.

A list of organizations represented on this committee can be obtained on
request to its secretary.

This publication does not purport to include all the necessary provisions
of a contract. Users are responsible for its correct application.

© The British Standards Institution 2017
Published by BSI Standards Limited 2017

ISBN 978 0 580 91506 2
ICS 45.060.10

Compliance with a British Standard cannot confer immunity from
legal obligations.

This British Standard was published under the authority of the
Standards Policy and Strategy Committee on 31 October 2017.

Amendments/corrigenda issued since publication

Date Text affected




BS EN 50463-4:2017
EUROPEAN STANDARD EN 504634

NORME EUROPEENNE
EUROPAISCHE NORM October 2017

ICS 45.060.10 Supersedes EN 50463-4:2012

English Version

Railway applications - Energy measurement on board trains -
Part 4. Communication

Applications ferroviaires - Mesure d'énergie a bord des Bahnanwendungen - Energiemessung auf Bahnfahrzeugen
trains - Partie 4 : Communication - Teil 4: Kommunikation

This European Standard was approved by CENELEC on 2017-05-08. CENELEC members are bound to comply with the CEN/CENELEC
Internal Regulations which stipulate the conditions for giving this European Standard the status of a national standard without any alteration.

Up-to-date lists and bibliographical references concerning such national standards may be obtained on application to the CEN-CENELEC
Management Centre or to any CENELEC member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation
under the responsibility of a CENELEC member into its own language and notified to the CEN-CENELEC Management Centre has the
same status as the official versions.

CENELEC members are the national electrotechnical committees of Austria, Belgium, Bulgaria, Croatia, Cyprus, the Czech Republic,
Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia,
Lithuania, Luxembourg, Malta, the Netherlands, Norway, Poland, Portugal, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden,
Switzerland, Turkey and the United Kingdom.

CENELEC

European Committee for Electrotechnical Standardization
Comité Européen de Normalisation Electrotechnique
Européisches Komitee fiir Elektrotechnische Normung

CEN-CENELEC Management Centre: Avenue Marnix 17, B-1000 Brussels

© 2017 CENELEC All rights of exploitation in any form and by any means reserved worldwide for CENELEC Members.

Ref. No. EN 50463-4:2017 E



BS EN 50463-4:2017
EN 50463-4:2017 (E)

Contents Page
European foreWOrd........ .. s s s s sssssssssssssssssnsnsnsnsnsnsnsnsnsnnnnnnnnnnnnnnnnn 9
L Yo 11T T o 10
T = o o = 13
2 Normative referenCes ..... .. e 13
3 Terms, definitions and abbreviations.........cccccceiiiiii i ——————— 14
3.1 Terms and definitioNS .........coiiii i 14

0 N o o 1 AV =T o 1SR 19

I & =T 1T 11 =Y 1= 1| 20
S O € 1= T - | SRS 20

4.2 Communication between functions of the EMS.............oooiiiiiiii e, 20
g B € 1= o 1Y - | S 20

422 Communication protoCols STACK...........ciiiiuiiiiiiiie e 22

4.2.3  ComMMUNICAION SECUIMLY.... ..ottt e e e e e e 23

424 VMF/CMF to ECF Interface (VEI) .....ooo oo 24

425 EMF to DHS interface (EMDI) ......ccuoiiiiiiiieeie e 24

4.2.6  Maintenance/testing interfaces (DSl and ESI)........ccccoiiiiiiiiiiiiiei e 24

V.32 R 0] o IS5 (ol (o oz 1 1Te] o I8 {1 o (o o NSRS 25

4.2.8 DHS O UTC SOUICE ..eutiiiiieeeiieiiiiiit ettt e e e e s ettt e e e e e e st ee e e e e s esnneaeeeaeeeeesnnnrenneeas 25

4.29 DHS to Consist Network digital interface (CNI) ..., 25

4.3 Communication between the EMS and ground...........ccooiiiiiiiiiiiinniiie e 25

7 Tt B € 1= o 1Y - | S 25

G B0 /T o SR 26

4.3.3  Application Services (SErviCe layer) ... 28

4.3.4  Data structures (data Iayer) .........ooo i 30

4.3.5 Message mechanism (MeSSage [aYer) ........cooiiiiiiiiiiiiiii e 83

4.3.6  Application protocols for supporting the message mechanism ..............ccccccceriiinneen. 94

4.3.7 Communication architeCIUre ...........oooi i 100

4.3.8 XML schema version CONIOl .........ooooi i e e e e 103

R IR TS T o 4 1 USSR 104

A4 ACCESS SECUNTY ....eei ittt ettt ettt e et e e e ea et e e e ra b et e e s b be e e e sbb e e e e abaeee e aabaeeeesnbeeeeeaae 104

5  Conformity asSeSSMENt ... e e an 104
STt N 7= o 1= | S 104
511 oo [ o 1o T o SRS 104

5.1.2  APPICADIIEY « e snneea 104

5.1.3  MethOAOIOGY ....oeeiiiiiiiiiiiie e 105

ST S (020 3= 1o o N = I SR 105
Lot B € 1Y o1 - | S 105

LI [ USRS 105

LI N ) N USRS 105

5.3 DESIGN FEVIEBW ...ttt ettt e e s e e e e e e e nb e e 106

o B/ o 1= (=Y A o] o o= Yo LU ] = S 106
Lot B € 7Y o1 - S 106

5.4.2 Testing the commuUNICAtION ........coiiiiiiiii e 106

5.4.3 Testing the on board iNterfaces ... 106

5.4.4  Testing the on board to ground interface...........cccooouiiiii i 107
Annex A (informative) VEI-VMF/CMF to ECF interface implementation example...........c.cccuerne. 109
N €T o T = | S 109

A2 Payload fOrmMat ... 109

A3 ENCIYPHON e e e e e e e e abe e e e e e 110



BS EN 50463-4:2017
EN 50463-4:2017 (E)

Annex B (informative) PICS structure and inStruction...........ccccovvveiiiinieins e, 111
S [ (U (o (0 = SRR 111

B.2 Instructions for completing the PICS pro-forma ...........ccccooiiiiiii e, 111
B.2.1  PICS table StrUCIUIe..... ... 111

B.2.2  Abbreviations used in PICS ... ... e 111

B.2.3  Ref. COIUMN et e e e e e e e e eea e e an 112

B.2.4  SUDCIAUSE COIUMN....ooi e e e e e e e eeaee e an 112

B.2.5  Capability COIUMN... .o et a e e 112

B.2.6 Requirement COIUMN ..o 112

B.2.7 Implementation COlUMN...........oooiiiiiiii 112

B.2.8  Parameter values COIUMN ... o 113

B.3  PICS pro-forma €XamPIES .............uuuuuuumiuiuieiiiiieieieisisisrsrsrsrsrsrsrsrersesrere ..., 113
B.3.1  Identification of PICS ... ... 113

B.3.2 Identification of the implementation under assessment................ccccccc, 113

B.3.3 Identification of the IUA SUPPlier.........ooooiiiiiiii 114

B.3.4 Identification of the standards...............cooi e 115

B.3.5 Global statement of conformity ... 115

B.3.6  Level of CONfOIMILY ......ooieeeee e e e 115
Annex C (informative) AccCess MGNLS ... e 116
Annex D (normative) XML schemas of the message mechanism ..o 117
3 2R R 7= o =T - | S 117

D |V T Y= T 30 Yo SRR 117
Annex E (normative) XML schemas of the mandatory data structures ..........ccceccirniiiinniciennnnes 119
g I €= o 1= - | SRR 119

E.2 50463 BasSeTYPE.XSA . ..eeiiiiiiiieiiiiii ittt ee ettt ettt e ettt e st e e e st e e e aabe e e e e anne e e e et ae e e s annreee s 119

R B O 1 = =] o Y] 0T SR 119

e Y 0] 6= 30" T SR 121

E.5  Heartheat. XS ..o e e e e an 122
Annex F (normative) XML schemas of the optional data structures..........ccccccvririiiiiiiniiciennnns 124
g N €= o 1= - | S 124

F.2 50463 BaseTypes EXteNSION. XS .....coooiiiiiiiiiiiiiiiie e e e e 124

F.3  ReAdINGBIOCK. XS ...ttt e s e s st e e s nneeee s 124

F.4  CommunicatioNCONfig.XSA......ccoiiuiiiiiiiiiiie i 125

F.5 ChangeCommunicationCoONfig.XSA .......ueiiiiiiiiieiiiiie e 127

F.B  ASSEIDAta.XSA oo e e e e e e e e e e eaaeeeean 132

S - 1 (=0 €T S 137
Annex G (informative) On board to ground communication XML examples..........cccccocrrririnnrnnanas 142
L TR R =T o 1= | S 142

G.2 Examples of data StruCtures ............eeiiiiiii e 142
L€ I 01 = =1 = 1o o QPP R 142

LT VY o SRR 144

L T o 1= 1 7= | SR 145

G.2.4  REAAINGBIOCK. ...ttt ettt 146

G.2.5  CommuniCatioNCONTIG......coiiiiiiiiiiii e 146

G.2.6 ChangeCommuniCatioNCoONTig........eeiiiiiiiiiiiii e 150

LG A =TT { I - | - SRR 154

L T | = | (-SSR 154

G.3 Examples of appliCation SEIVICES .........oooiiiiiiiiiiiee e 158
G.3.1  AutomaticTransferCEBDBIOCKS ...........oiiiiiiiiiiiee e 159

G.3.2  AutomaticTranSferEVENTS ... 159

G.3.3 AutomaticTransferHeartbeat................oooi e 159

G.3.4  PeriodiCTransferState ... .. ... 160

G.3.5 ReqUESICEBDBIOCKS ...ttt e e e e e e eeaa e an 160

G.3.6  ReqUESIASSEIDAta ... 160

G.3.7  REQUESIEVENTS ...ttt e e e e e e e e e e e e e e e eeaaae e an 161



BS EN 50463-4:2017
EN 50463-4:2017 (E)

G.3.8 ChangeCommuniCatioNCoONTig .........uiiiiiiiiiiiiii et 162
Annex ZZ (informative) Relationship between this European Standard and the Essential
Requirements of Directive 2008/57/EC .........cooccoiiiiririrmineir s s sss e s sssssse s 164
Bibliography ... amn e e 165
Figures
Figure 1 — EMS functional structure and dataflow diagram...........cccccirimiinnicnnnnnicneees 12
Figure 2 — Example of energy indeX Value ... e 16
Figure 3 — EMS block diagram and interface ..........ccccccvviriiinniiiin s 21
Figure 4 — Communication components (€Xample) ........ccceiiiiiiiiiiminrne e 27
Figure 5 — Consumption point operational states...........c.cccovriiiiininn s 27
Figure 6 — Maintenance Commissioning states ...........ccccciiiiiiiiiins e 28
Figure 7 — CEBDBIOCK StruCture ...t s s 31
Figure 8 — EventSet StruCtUre............iii e s 34
Figure 9 — Heartbeat Structure...........cccoo i 41
Figure 10 — ReadingBIoCK StrucCture ......... ... s 42
Figure 11 — CommunicationConfig structure...........cccciiiiiiiinricc s 48
Figure 12 — ChangeCommunicationConfig Structure .........ccccccerrrecimrrrcceernsseee e 59
Figure 13 — AssetData structure...........cccocviiiiciiiinn 67
Figure 14 — State STruCtUIe ..........coo s e as 76
Figure 15 — Case of request from DCS to EMS...........ccocociiiiniiniiir e 84
Figure 16 — Case of events from EMS t0 DCS............cc oo cssssre e s sssse e e e ss s nnes 84
Figure 17 — RequestMessage StruCture...........ccccviiiieiiinnimiinsir s s 85
Figure 18 — ResponseMessage StruCtUre..........cccccccirrircrcrcrinssssssssssssss s sssssssssssssssssssssssssssssnsnns 85
Figure 19 — EventMessage Structure. ... 85
Figure 20 — Header StrUCtUre...........cccc i s 85
Figure 21 — Request StrUCLUIE .........cccciiiiiiii it s 87
Figure 22 — RepPly StFUCLUIE ... s 87
Figure 23 — Payload StruCture ... s s 88
Figure 24 — HTTP reqUEeST...... .. ssssssssssssssnssnnsnsnsnnnnnnn 96
Figure 25 — Successful HTTP reSponse ........ccccciiiimmiiniisnsr s s ssssssesnns 96
Figure 26 — Example of procedure for the transmission of a RequestMessage using FTP
With MAITDOX ... 99
Figure 27 — Example of procedure for the transmission of a ResponseMessage using FTP
With MaIIDOX .. —————————— 929
Figure 28 — Example of procedure for the transmission of an EventMessage using FTP
With MAIDOX ... 100
Figure 29 — Communication architecture options between the EMS and a user on ground....101
Figure 30 — Dedicated wireless cOnNNECLioN ........ccccccciiririirrcrcrcrcrrrrr e 102
Figure 31 — Test bench for on board interface ..........ccccovcviiiiiiinnsi s 106
Figure 32 — On board to ground test bench 1 ...........oo s 108
Figure 33 — On board to ground test bench 2..........cccoviiini 108
Figure A.1 — Payload format ...........cccccciiiiiiiicccciirr e e sssn e e e s ans e e e e e mnn e e e e s nnnen 109
Tables
Table 1 — List of permitted protocol stacks........ccccemmmriiii i 22



BS EN 50463-4:2017
EN 50463-4:2017 (E)

Table 2 — Types of user access rghts .........cccciiiiiii e ———— 29
Table 3 — XML schema of each data structure............cccooreirrccenn e 30
Table 4 — Definition of CEBDBIlock elements............ociiiiiiciiiii e 32
Table 5 — Definition of EMSType elements (CEBDBIOCK) .........ccoooiririiimrincsirninee e ee e 32
Table 6 — Definition of CEBDType elements (CEBDBIOCK)..........ccooociiimmiiiiiccccere e 33
Table 7 — Definition of ChannelType elements (CEBDBIOCK)..........cccoooiriiiiiriniccnniccee e 33
Table 8 — Definition of EnergyType elements (CEBDBIOCK)...........cccoeimmiiiiiicicimerrecnmeeeeeee 33
Table 9 — Definition of EventSet elements ..........cccciiiiiiiicicic 34
Table 10 — Definition of EMSType elements (EventSet).........cccmiiiiiiiiiiinniniccccrre e 34
Table 11 — Definition of EventType elements (EventSet).........ccccciiriicmiiniicnnniinre e 35
Table 12 — Definition of EventDescriptionType elements..........ccoooieniinccccceereee 35
Table 13 — Variables for defining events ... 35
Table 14 — Value of variables for defining events ..., 36
Table 15 — Hardware and software alarms ..........cccciiciiiincicnicin e 36
Table 16 — User management @VENtS........ ..o e 37
Table 17 — Measurement @larmss..........cccciiiiiiiiir e 38
Table 18 — Synchronization alarms and events..........cccooiiiicincc e 38
Table 19 — Communication @VENtS..........cccccciiiiiiinnirr e 39
Table 20 — Configuration @VENTS ..........cccceriiceciriicerrr e e 40
Table 21 — Definition of Heartbeat elements ..o 41
Table 22 — Definition of ReadingBlock elements...........cccccooirireesimincssren e e 43
Table 23 — Definition of EMSType elements (ReadingBIock)..........cccccceiiiiiiniiniiniiniincceecies 43
Table 24 — Definition of ReadingType elements (ReadingBIocCK).........ccccccriiicciiecrrininccccseneeeenenn, 44
Table 25 — Definition of ChannelType elements (ReadingBIock)...........cccceemriniiiniiniienninieenninans 44
Table 26 — Definition of EnergyType elements (ReadingBIlock)..........cccccceerriiccciicereninsccccsneeeeeenn, 45
Table 27 — Definition of Reactive4QType elements (ReadingBIocK) ........c.cccvvviimiiiiiiniiniinnniians 45
Table 28 — Definition of IndexEnergy elements (ReadingBIock) .........cccccerriiicccicereninccccccneeeeeenn, 45
Table 29 — Definition of CurrentType elements (ReadingBIock)..........cccceviriiiiiiniiiciinniccincicaes 45
Table 30 — Definition of VoltageType elements (ReadingBIocCK)........ccccccerrririccincerrnnnssccssneeeenenn. 46
Table 31 — Definition of MinimumVoltageType elements (ReadingBlock)..........cccevvemriiiinnniiiians 46
Table 32 — Definition of EnhancedLocationType elements (ReadingBlock) .......cccccceeecccneeeennnn. 46
Table 33 — Definition of SpeedType elements (ReadingBIock) .........ccccviiiiriiiiieniininninceee s 47
Table 34 — Definition of TemperatureType elements (ReadingBIOCK)........ccccccvcerrrrrisccccneeennnnnn. 47
Table 35 — Definition of InternalLoadType elements (ReadingBIlock)...........ccccecrriiiiiniiiiinnniiians 47
Table 36 — Value examples for kind in InternalLoadType (ReadingBIlock) .........cccccrrirccccnecennnnn. 47
Table 37 — Definition of CommunicationConfig elements..........ccccccovciciiiniininiinn s 49
Table 38 — Definition of UserType elements (CommunicationConfig) .......c..ccccevcerrmrrrriccicneeennnnn. 50
Table 39 — Definition of UserMessageHeaderType elements (CommunicationConfig)............... 50
Table 40 — Definition of ServiceType (CommunicationConfig)........ccccecrrrrriiiicissncerernnnsscssneeeenennns 51
Table 41 — Definition of RequestType elements (CommunicationConfig).........ccccvvimrriiiinnniiianns 51
Table 42 — Definition of AutomaticTransferType elements (CommunicationConfig).................. 52
Table 43 — Definition of ChangeType elements (CommunicationConfig)..........ccccunvienriniinnninianns 52
Table 44 — Definition of ProtocolType elements (CommunicationConfig) ......cccccccerrvricccneeennnnnn. 52
Table 45 — Definition of FTPMailboxType elements (CommunicationConfig).........ccccccvnvienrinians 53
Table 46 — Definition of HTTPType elements (CommunicationConfig)..........cccoecerrrrrrrcccineeennnnn. 53
Table 47 — Definition of DataGenerationType elements (CommunicationConfig) ..........cccccevunes 54



BS EN 50463-4:2017
EN 50463-4:2017 (E)

Table 48 — Definition of CEBDBlockConfigType elements (CommunicationConfig)................... 54
Table 49 — Definition of Heartbeat elements (CommunicationConfig)........ccccccecmririiciniicccnniices 54
Table 50 — Definition of ReadingBlockConfigType elements (CommunicationConfig)............... 54
Table 51 — Definition of EventConfigType elements (CommunicationConfig)........cccccceveenrrinnes 55
Table 52 — Definition of LogType elements (CommunicationConfig) ........c.cccceviemiiiiiiiciiisnnnnnn. 55
Table 53 — Definition of EMSStateConfigType elements (CommunicationConfig).........cccccc...c.. 55
Table 54 — Definition of SignatureParameterType elements (CommunicationConfig)................ 55
Table 55 — Definition of MessageGenerationType elements (CommunicationConfig)................ 56
Table 56 — Definition of EMSMessageHeaderType elements (CommunicationConfig)............... 56
Table 57 — Definition of DedicatedWirelessConnection elements (CommunicationConfig) ...... 56
Table 58 — Definition of MobileType elements (CommunicationConfig)..........cccccommrriiiciiinnnnnnnn. 57
Table 59 — Definition of IPv4Type elements (CommunicationConfig).........ccccueecmriiiicnniniicnnniiianns 57
Table 60 — Definition of IPv6Type elements (CommunicationConfig)........cccccceevmmrriiiniciiiennnnnn. 57
Table 61 — Definition of APNType elements (CommunicationConfig) ........ccccececmriiiicnniiiicnnniicans 58
Table 62 — Definition of TelephoneNumberType elements (CommunicationConfig) .................. 58
Table 63 — Definition of WIFIType elements (CommunicationConfig) ........c.ccececrriiiiiniiiiinnniiians 58
Table 64 — Definition of EN 61375DedicatedConnectionType elements
(CommUNICAtIONCONTFIG) ...ciiieeiiriiererrrcire e e e rr e s s s e s e ee e e e e me e ensmn e e e e snn e e e nsmnnnnan 58
Table 65 — Definition of EN 61375SharedConnectionType elements
(CommuNIcatioNCoNFig)......cccciriiiiiiriiiiir i 58
Table 66 — Definition of ChangeCommunicationConfig elements...........cccccrireecirricccennsccceenencnees 60
Table 67 — Definition of UserType elements (ChangeCommunicationConfig)........ccccccuvvienrinnnes 61
Table 68 — Definition of UserMessageHeaderType elements
(ChangeCommunicatioNCONFig).....cccueeerrrrrerirrrrrererrssserersssre e rss e e rss s s e s ssr e ssssmn e esssnn e e snsnneneas 61
Table 69 — Definition of ServiceType (ChangeCommunicationConfig)..........ccccccriiiimnriniinnniiianns 61
Table 70 — Definition of RequestType elements (ChangeCommunicationConfig)..........ccccceeeunn. 62
Table 71 — Definition of AutomaticTransferType elements (ChangeCommunicationConfig).....62
Table 72 — Definition of ChangeType elements (ChangeCommunicationConfig)...........ccccceeeunn. 62
Table 73 — Definition of ProtocolType elements (ChangeCommunicationConfig) ...........cccceeuues 62
Table 74 — Definition of FTPMailboxType elements (ChangeCommunicationConfig)................. 62
Table 75 — Definition of HTTPType elements (ChangeCommunicationConfig) .........ccccececnriinees 63
Table 76 — Definition of DataGenerationType elements (ChangeCommunicationConfig).......... 63
Table 77 — Definition of CEBDBlockConfigType elements (ChangeCommunicationConfig) .....63
Table 78 — Definition of Heartbeat elements (CommunicationConfig).......cc.ccccovermmrriiccciineeennnnnn. 63
Table 79 — Definition of ReadingBlockConfigType elements
(ChangeCommunicationConfig).......ccccerriiniimiinimirinr s 63
Table 80 — Definition of EventConfigType elements (ChangeCommunicationConfig)................ 64
Table 81 — Definition of EMSStateConfigType elements (ChangeCommunicationConfig)......... 64
Table 82 — Definition of SignatureParameterType elements
(ChangeCommunicatioNCoNfig)........ccccrrmriiiiiiiirrcriers s s ssssse s s ssse e s e s ss s mnn e e e e e e sn e nmnnnnees 64
Table 83 — Definition of MessageGenerationType elements
(ChangeCommunicationConfig).......cccccrriiiismimiiniriinsr s 64
Table 84 — Definition of EMSMessageHeaderType elements
(ChangeCommunicatioNCoNfig)........cccorcrmrriiiiiiisscrirrr s ssssse e sssrr e e s mnn e e e e e sn s nmnnnnees 64
Table 85 — Definition of DedicatedWirelessConnection elements
(ChangeCommunicationCoNfig)......cccuccurriinimiriininreinr s 64
Table 86 — Definition of MobileType elements (ChangeCommunicationConfig) ..........c.ccccerernn. 65
Table 87 — Definition of IPv4Type elements (ChangeCommunicationConfig) ........ccccccunvieriiinnes 65



BS EN 50463-4:2017
EN 50463-4:2017 (E)

Table 88 — Definition of IPv6Type elements (ChangeCommunicationConfig) .........cccccvnviurrriiianns 65
Table 89 — Definition of APNType elements (ChangeCommunicationConfig) ........ccccccvveeeeriinnes 66
Table 90 — Definition of TelephoneNumberType elements (ChangeCommunicationConfig).....66
Table 91 — Definition of WIFIType elements (ChangeCommunicationConfig) ........ccccccvveeenrrnanes 66
Table 92 — Definition of EN 61375DedicatedConnection elements
(ChangeCommunicatioNCoNfig)........ccooormmiiiiiiiiiir e 66
Table 93 — Definition of EN 61375SharedConnectionType elements
(ChangeCommunicationConfig).......ccccciriiriririiniirinrr e 66
Table 94 — Definition of AssetData elements .........cccccvcirinnii 68
Table 95 — Definition of EndDevicelnfoType elements (AssetData) .........c.ccccvcerrinciinninsienninnns 69
Table 96 — Definition of AssetModelType elements (AssetData)..........cccceriiiiiciimrnniinnccscneennnenn, 69
Table 97 — Definition of HardwareVersionType elements (AssetData) ..........ccccccriiiicnrincinnniiians 69
Table 98 — Definition of SoftwareVersionType elements (AssetData)...........ccccovemmrriiiniciiiennnnnn. 70
Table 99 — Definition of LifeCycleType elements (AssetData) ..........cccceivciirriniiinninsisnnnsseee s 70
Table 100 — Definition of AcceptanceTestType elements (AssetData) ..........cccooeereriiiiiciiieennnnnnn. 70
Table 101 — Definition of SensorType elements (AssetData)...........cccceririiirriicisnniicsse s 7
Table 102 — Definition of MeterType elements (AssetData)............ccccevemmriiiiiccciernn e Al
Table 103 — Definition of DeviceType elements (AssetData)...........ccccceriiiiimriniisinninisse s 72
Table 104 — Definition of SealType elements (AssetData).........c.ccccvreecerrrcesrerrrsssrrrrsssr e esanes 72
Table 105 — Definition of TractionUnitType elements (AssetData)...........ccccrirviriiniinnninsinnniiians 72
Table 106 — Definition of TractionSystemDataType elements (AssetData) ........c.ccccoeerrrecerrrncnnes 73
Table 107 — Definition of VehicleType elements (AssetData)............ccccrirviiriiniiinnininn e 73
Table 108 — Definition of PhysicalPositionType elements (AssetData) ...........ccccrrreererrrcseerrnsans 73
Table 109 — Definition of EMFType elements (AssetData).........c.ccccviiimiiniiiniiniininseee e 73
Table 110 — Definition of ECFType elements (AssetData).......ccccccceeceeveerriirisicccseceresesssccssseeeenen s 74
Table 111 — Definition of CMFType elements (AssetData) ..........ccccecviiiiiiiniiniinninn s 74
Table 112 — Definition of VMFType elements (AssetData).......cccccceeceeimrrreirisicccsecere s ccssseeeeneeas 75
Table 113 — Definition of FunctionType elements (AssetData).........c.ccccvviniiiiiiniiniiiniccne s 75
Table 114 — Definition of State elements..........cccccciviiiiniiin e ———— 77
Table 115 — Definition of SensorType elements (State)..........cccecrriiiiciiiiiinc 77
Table 116 — Definition of MeterType elements (State) ........ccccccveriirrccccerrei s 77
Table 117 — Definition of DeviceType elements (State) ........ccccvcvcrriniiciiiniis 78
Table 118 — Definition of EMFType elements (State) .........ccccccerimiiiicccseires e 78
Table 119 — Definition of ECFType elements (State).........ccccriiiiimiiiiicniniiin s 78
Table 120 — Definition of CMFType elements (State) .........ccccccmremiiiicccceirir s 79
Table 121 — Definition of VMFType elements (State) .........cccccivviiiiniicniniine s 79
Table 122 — Definition of FunctionType elements (State).......ccccccvvicccicerreiinsscccecere e 79
Table 123 — Definition of ActiveType elements ..........cccciiiiiiiiniinc 80
Table 124 — Definition of ReactiveType elements ..........ccccccccmiiiiiiccccceiree e e e 80
Table 125 — Definition of CPIDTYPE .....cccceiiiiiiiriiiri s 80
Table 126 — Definition of DateTimelntervalTypPe ......ccccccieiiiccccccerer e e 80
Table 127 — Definition of LocationType elements .........ccccccociiiiiiiniinin s 80
Table 128 — Definition of SIMPIe tyPes......cccccieiiiiicccicrrrr e mne s 81
Table 129 — Definition of BasicTemperatureType elements............cccooomiiiiiiiicincnecceeeeeee 82
Table 130 — Definition of BasicSpeedType elements..........ccccccverriiicccsceirer s ssccsssceee e eee s 82
Table 131 — Definition of ActivePowerType elements..........ccccvcvmiiniiniiniin e 82
Table 132 — Additional SimMPle tYPes .......cuviiiiiiiiiiiiiirr e e eeeeees 82



BS EN 50463-4:2017
EN 50463-4:2017 (E)

Table 133 — Digital signature parameters...........ooooiiiiiiiiccrr e 83
Table 134 — Definition of Header elements............cccooiiiiiiiccccccere e 86
Table 135 — Definition of User elements...........coo e 87
Table 136 — Definition of Request elements...........ccoocooiiiicciiiccrcn e 87
Table 137 — Definition of Reply elements..........oo i 88
Table 138 — Definition of ErrorType elements ..........ccooiiiiiiiiiicicininscer e 88
Table 139 — Definition of Payload elements............coomiiiiiiciii e 89
Table 140 — Mapping of the service RequestCEBDBIOCKS. ......c..cccccccvimemmrriniscccecere s ssseeeeeee s 89
Table 141 — Mapping of the service AutomaticTransferCEBDBIOCKS ............cccooemmmrriiiiciiiennnnnnn. 90
Table 142 — Mapping of the service RequestEvents ..........cccccivviiiincinnincin s 90
Table 143 — Mapping of the service AutomaticTransferEvents ..., 91
Table 144 — Mapping of the service AutomaticTransferHeartbeat .........ccccccceceeiiriiiiinccccneennnen, 91
Table 145 — Mapping of the service ReaquestReadingBIocks..........ccccomiiiiiiiiciininnnccceeeeeeee 91
Table 146 — Mapping of the service AutomaticTransferReadingBIlocks..........ccccccmrrriiicccneennnnnnn. 92
Table 147 — Mapping of the service RequestCommunicationConfig .........ccccccevimmiiiiiniciiiiennnnnn. 92
Table 148 — Mapping of the service AutomaticTransferCommunicationConfig ...........cccccceeennn. 92
Table 149 — Mapping of the service RequestAssetData ..........ccccooiiiiiiiiiicccc e, 93
Table 150 — Mapping of the service AutomaticTransferCommunicationConfig ...........cccccceennnn. 93
Table 151 — Mapping of the service RequestState ............cccccrireeeirircccirircre s 93
Table 152 — Mapping of the service PeriodicTransferState...........cccoovermmriiiiicccsccnrnnns e 94
Table 153 — Mapping of the service ChangeCommunicationConfig ........cccccvreecemrrceserrscseensncanes 94
Table 154 — HTTP Parameters........ccccviiiccceneiinriisssscssmere s s sssns s s ss s ssmnns s s s s sss s s smnsnn s e sssnsssssmsnnnses 97
Table B.1 — PICS table format..........cccoeecerirceer e sssmr s e e s essn e s smn e e e e e nnnns 111
Table B.2 — PICS identification table...........cccooiiiccirr e 113
Table B.3 — IUA identification table...........ccccoooriecii e 114
Table B.4 — IUA supplier identification table............cccriie e 114
Table B.5 — Applicable standards identification table ...........ccccccmmriiiccciciin s 115
Table B.6 — Global statement table ... 115
Table B.7 — Level of cONformity......ccccoccccciiiiiiic e cssce e e ssss s e s mme e e s e s s mmnn e s 115

Table ZZ.1 — Correspondence between this European Standard, the TSI “Locomotives and
Passenger Rolling Stock” (REGULATION (EU) No 1302/2014 of 18 November 2014) and
Directive 2008/57/EC amended by Directive 2011/18/EU .......ccccevveirriimrniimnsinnsennneesssseensnen, 164

Table ZZ.2 — Correspondence between this European Standard, the TSI “Energy”
(REGULATION (EU) No 1301/2014 of 18 November 2014) and Directive 2008/57/EC
amended by Directive 2011/18/EU........cccciiiimiiiiiieiinsrisss s sssss s ssssnns 164



BS EN 50463-4:2017
EN 50463-4:2017 (E)

European foreword

This document (EN 50463-4:2017) has been prepared by CLC/TC 9X “Electrical and electronic
applications for railways”.

The following dates are fixed:

+ latest date by which this document has (dop) 2018-04-06
to be implemented at national level by
publication of an identical national
standard or by endorsement

+ latest date by which the national (dow) 2020-10-06
standards conflicting with this document
have to be withdrawn

This document supersedes EN 50463-4:2012.
EN 50463-4 includes the following significant technical changes with respect to EN 50463-4:2012:

— general replacement of the text of 4.3 with new complete protocols for data transfer between EMS
and DCS to make it interoperable (Clause 4);

— introduction of link to the EN 61375 Communication standard series (Clause 4);

— introduction of the normative Annexes D to F containing the XML schemas to detail the
requirements of Clause 4.

This document has been prepared under a mandate given to CENELEC by the European Commission
and the European Free Trade Association, and supports essential requirements of EU Directive(s).

For the relationship with EU Directive(s) see informative Annex ZZ, which is an integral part of this
document.

This document is Part 4 of the EN 50463 series which consists of the following parts, under the
common title Railway applications — Energy measurement on board trains:

— Part 1: General,

— Part 2: Energy measuring;

— Part 3: Data handling;

— Part 4: Communication;

— Part 5: Conformity assessment.

This series of European Standards follows the functional guidelines description in
EN ISO/IEC 17000:2004, Annex A “Principles of conformity assessment’, tailored to the Energy

Measurement System (EMS).

The requirements for Energy Measurement Systems in the relevant Technical Specifications for
Interoperability are supported by this series of European Standards.
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Introduction

The Energy Measurement System provides measurement and data suitable for billing and may also
be used for energy management, e.g. energy saving.

This series of European Standards uses the functional approach to describe the Energy Measurement
System and on-ground Data Collecting System. These functions are implemented in one or more
physical devices. The user of this series of standards is free to choose the physical implementation
arrangements.

a)
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Structure and main contents of the EN 50463 series:

This series of European Standards is divided into five parts. The titles and brief descriptions of
each part are given below:

1)

2)

3)

EN 50463-1 — General:
The scope of EN 50463-1 is the Energy Measurement System (EMS).

EN 50463-1 provides system level requirements for the complete EMS and common
requirements for all devices implementing one or more functions of the EMS.

EN 50463-2 — Energy measuring:
The scope of EN 50463-2 is the Energy Measurement Function (EMF).

The EMF provides measurement of the consumed and regenerated active energy of a
railway traction unit. If the traction unit is designed for use on AC traction systems the EMF
also provides measurement of reactive energy. The EMF provides the measured quantities
via an interface to the Data Handling System.

The EMF consists of the three functions: Voltage Measurement Function, Current
Measurement Function and Energy Calculation Function. For each of these functions,
accuracy classes are specified and associated reference conditions are defined. EN 50463-2
also defines all specific requirements for all functions of the EMF.

The Voltage Measurement Function measures the voltage of the Contact Line system and
the Current Measurement Function measures the current taken from and returned to the
Contact Line system. These functions provide signal inputs to the Energy Calculation
Function.

The Energy Calculation Function inputs the signals from the Current and Voltage
Measurement Functions and calculates a set of values representing the consumed and
regenerated energies. These values are transferred to the Data Handling System and are
used in the creation of Compiled Energy Billing Data (CEBD).

The standard has been developed taking into account that in some applications the EMF may
be subjected to legal metrological control. All relevant metrological aspects are covered in
EN 50463-2.

EN 50463-2 also defines the conformity assessment of the EMF.

EN 50463-3 — Data handling:

The scope of EN 50463-3 is the Data Handling System (DHS) and the associated
requirements of Data Collecting System (DCS).
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The on board DHS receives, produces and stores data, ready for transmission to any
authorized receiver of data on board or on ground. The main goal of the DHS is to produce
Compiled Energy Billing Data and transfer it on an interoperable basis to an on-ground Data
Collecting System (DCS). The DHS can support other functionality on board or on-ground
with data, as long as this does not conflict with the main goal.

The DCS on-ground receives Compiled Energy Billing Data and transfer it to settlement
system.

EN 50463-3 also defines the conformity assessment of the DHS and for the transfer of CEBD
to an on-ground Data Collecting System (DCS).

4) EN 50463-4 — Communication:
The scope of EN 50463-4 is the communication services.
This part of EN 50463 gives requirements and guidance regarding the data communication
between the functions implemented within EMS as well as between such functions and other
on board units where data are exchanged using a communications protocol stack over a
dedicated physical interface or a shared network.
It includes the on board to ground communication service and covers the requirements
necessary to support data transfer between DHS and DCS including the transfer of CEBD on
an interoperable basis.
EN 50463-4 also defines the conformity assessment of the communications services.

5) EN 50463-5 — Conformity assessment:

The scope of EN 50463-5 is the conformity assessment procedures for the EMS.

EN 50463-5 also covers re-verification procedures and conformity assessment in the event of
the replacement of a device of the EMS.

b) EMS functional structure and dataflow:
Figure 1 illustrates the functional structure of the EMS, the main sub-functions and the structure of
the dataflow and is informative only. Only the main interfaces required by this standard are

displayed by arrows.

Since the communication function is distributed throughout the EMS, it has been widely omitted
for clarity, except for the train to ground communication. Not all interfaces are shown.
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1 Scope
This European Standard applies to the on board and on board to ground communication services,
i.e. it covers the data communication using digital interfaces:

a) between functions implemented within the EMS;
b) between EMS function and other on board subsystems;
c) between EMS and ground communication services.

The on board data communication services of the EMS cover the data exchange between functions of
the EMS and the data exchange between EMS and other on board units, where data are exchanged
using a communications protocol stack over a dedicated physical interface or a shared communication
network.

The on board to ground communication services cover the wireless data communication between the
DHS and the on ground server.

Furthermore, this document includes conformity assessment requirements.

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 50463-1:2017, Railway applications — Energy measurement on board trains — Part 1: General

EN 50463-2:2017, Railway applications — Energy measurement on board trains — Part 2: Energy
measuring

EN 50463-3:2017, Railway applications — Energy measurement on board trains — Part 3: Data
handling

EN 50463-5:2017, Railway applications — Energy measurement on board trains — Part 5: Conformity
assessment

EN 60870-5 (all parts), Telecontrol equipment and systems— Part5: Transmission protocols
(IEC 60870-5 series)

EN 61158-2:2014, Industrial communication networks — Fieldbus specifications — Part 2: Physical
layer specification and service definition (IEC 61158-2:2014)

EN 61375-1:2012, Electronic railway equipment— Train communication network (TCN) — Part 1:
General architecture (IEC 61375-1:2012)

prEN 61375-2-6:2016, Electronic railway equipment — Train communication network — Part 2-6: On-
board to ground communication (IEC 61375-2-6:201X)

EN 61375-3-1:2012, Electronic railway equipment — Train communication network (TCN) — Part 3-1:
Muiltifunction Vehicle Bus (MVB) (IEC 61375-3-1:2012)

EN 61375-3-3:2012, Electronic railway equipment — Train communication network (TCN)—- Part 3-
3: CANopen Consist Network (CCN) (IEC 61375-3-3:2012)

EN 61375-3-4:2014, Electronic railway equipment — Train communication network (TCN) — Part 3-4:
Ethernet Consist Network (ECN) (IEC 61375-3-4:2014)
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