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Standarder underléttar utvecklingen och héjer elséikerheten

Det finns manga fordelar med att ha gemensamma tekniska regler for bl a
sakerhet, prestanda, dokumentation, utférande och skétsel av elprodukter,
elanlaggningar och metoder. Genom att utforma sadana standarder blir
sakerhetskraven tydliga och utvecklingskostnaderna rimliga samtidigt som
marknadens acceptans for produkten eller tjansten okar.

Maénga standarder inom elomradet beskriver tekniska I6sningar och
metoder som astadkommer den elsdkerhet som féreskrivs av svenska
myndigheter och av EU.

SEK dr Sveriges rost i standardiseringsarbetet inom elomrddet

Svenska Elektriska Kommissionen, SEK, svarar for standardiseringen inom
elomradet i Sverige och samordnar svensk medverkan i internationell
och europeisk standardisering. SEK &r en ideell organisation med frivilligt
deltagande fran svenska myndigheter, féretag och organisationer som
vill medverka till och paverka utformningen av tekniska regler inom
elektrotekniken.

SEK samordnar svenska intressenters medverkan i SEKs tekniska
kommittéer och stddjer svenska experters medverkan i internationella
och europeiska projekt.

Stora delar av arbetet sker internationellt

Utformningen av standarder sker i allt vésentligt i internationellt och
europeiskt samarbete. SEK dr svensk nationalkommitté av International
Electrotechnical Commission (IEC) och Comité Européen de Normalisation
Electrotechnique (CENELEC).

Standardiseringsarbetet inom SEK &r organiserat i referensgrupper
bestdende av ett antal tekniska kommittéer som speglar hur arbetet inom
IEC och CENELEC &r organiserat.

Arbetet i de tekniska kommittéerna ar 6ppet for alla svenska
organisationer, foretag, institutioner, myndigheter och statliga verk. Den
arliga avgiften for deltagandet och intakter fran forsaljning finansierar SEKs
standardiseringsverksamhet och medlemsavgift till IEC och CENELEC.

Var med och paverka!

Den som deltar i SEKs tekniska kommittéarbete har méjlighet att
paverka framtida standarder och far tidig tillgang till information och
dokumentation om utvecklingen inom sitt teknikomrade. Arbetet och
kontakterna med kollegor, kunder och konkurrenter kan gynnsamt
paverka enskilda foretags affarsutveckling och bidrar till deltagarnas egen
kompetensutveckling.

Du som vill dra nytta av dessa mojligheter dr valkommen att kontakta
SEKs kansli for mer information.

SEK
Box 1284
164 29 Kista
Tel 08-444 14 00
www.sekom.se
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Foreword

This European Standard was prepared by the Technical Committee CENELEC TC 205, Home and
Building Electronic Systems (HBES) with the help of CENELEC co-operation partner Konnex Association,
Neerveldstraat 105, B-1200 Brussels, (former EHBESA).

The text of the draft was submitted to the formal vote and was approved by CENELEC as EN 50090-5-1
on 2004-09-01.

The following dates were fixed:

— latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 2005-09-01

— latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2007-09-01

CENELEC takes no position concerning the evidence, validity and scope of patent rights.

Konnex Association as Cooperating Partner to CENELEC confirms that to the extent that the standard
contains patents and like rights, the Konnex Association's members are willing to negotiate licenses
thereof with applicants throughout the world on fair, reasonable and non-discriminatory terms and
conditions.

Attention is drawn to the possibility that some of the elements of this standard may be the subject of
patent rights other than those identified above. CENELEC shall not be held responsible for identifying any
or all such patent rights.

EN 50090-5-1 is part of the EN 50090 series of European Standards, which will comprise the following
parts:

Part 1: Standardization structure

Part 2: System overview

Part 3: Aspects of application

Part 4: Media independent layers

Part 5: Media and media dependent layers
Part 6: Interfaces

Part 7: System management

Part 8: Conformity assessment of products

Part 9: Installation requirements



-3- EN 50090-5-1:2005

Contents

LS Yo o o 1= Y PP 5
2 NOrmMatiVe FefErENCES .o e 5
3 Definitions and abbreviations...... ... 6
B Tt T D 1Y 1 0 o 6
3.2 ADDrEVIAtiONS ..o 6

4 Requirements for HBES Class 1, power line PL110 ... 7
4.1 PhysiCal layer PL M0 oo e e e 7
A GENEIAl e 7

4.1.2  TransmisSSiON MEiUM .. ..o 8

4.1.3 Medium attachment unit (MAU) ... e 9

4.1.4  Installation tOPOIOGY . ocuuiiiiiiie e 12

4.1.5 Installation requIremMents ........coooiiiiiiii 12

4.1.6  SUrge ProteClioN ... 13

4.1.7 Services at the data link layer / physical layer interface ..............cc..ccoeenl 13

4.1.8 Features of PL110 physical [ayer.........ccoiiiiiiiiiii e, 14

4.2 Data link layer type PLA T 0 . .. e 18
4.2.1 Domain Address/Individual Address/Group Address ........cccoccoveeieiniiinnennnnns 19

4.2.2  Frame fOrmats ...t 20

4.2.3 Medium accCess CONIIOl . ... 24

4.2.4 Data linK layer SErviCeSs ..ot 28

4.2.5 Parameters Of layer-2 . ...t 30

4.2.6 Data link layer protoCol...... ..o 30

4.2.7 The layer-2 of @ repeater .......cviiiiiiii e 31

5 Requirements for HBES Class 1, power line PL132 ... .o 32
Lt €= o = = | 32
5.2 Physical layer PLA 8 . o 32
5.2.1 Medium definition ... 32

5.2.2  Datagram SEIVICE ...t 33

5.3 Data link layer type power [iNe 132 ... . e 36
5.3.1  Frame format. .. ..o 36

5.3.2 Medium acCesSs CONIIOl .....ouiiei e 41

5.3.3 L_Data service and protoCol .........ccooiiiniiiii 41

5.3.4 L_PolIData SEIVICE ...coiniiiii i 44

5.3.5 L _BUSMON SEIVICE ettt e e 44

5.3.6  L_Service Information SErviCe..........coiiiiiiiiii e 44

7o Y Lo Yo =T o o Y8 PP 45
Figure 1 - Structure of the MAU (EXaMPIE) ........eeiiiiiiiiii e e e 8
Figure 2 - Signal @NCOMING. ... .ueiiiiiiiee ettt et e e et e e e st e e e e e e e e annreeeeannee 10
Figure 3 - Idealized overlapping of 105,6 kHz and 115,2 KHZ ...........ooviiiiiiiiee e 11
Figure 4 - Example of a PL inductive coupling CirCUIt ............ooviiiiiiiiiiiieee e 12
Figure 5 - Example of a typical PL tOPOIOGY ... .ciiiuiiiiiiiiieiiee et 12
1o [ N I O o T- T = Tod (= AP E R ORTPI 14
Figure 7 - Structure of @ datagram ... 15
Figure 8 - Structure of an acknowledgement frame ..o 15

Figure 9 - Generation MatriX Of PLATT0 .. ...oiiiiiiiiiie et 16



EN 50090-5-1:2005 -4 -

Figure 10 - Operations of Galois-Field GF2 ...........cocooiiiiiiiiiie e 17
Figure 11 - Three Phase SYSTEM .....ooi et e e e e e 18
Figure 12 - DOM@IN AQAIESS ....ooiiiiiiiiiiii ettt ettt et e e e e e b e et e e e 19
[ (o 0T = Y B T o o [\ VAo (U E= | I (o [ =TT 19
(o T (I B €Ty 0T oI Yo [o | £ T RO 19
Figure 15 - Format 1s, frame fields with standard fieldname abbreviations ...............ccccocviviiiniinnnn. 20
Figure 16 - Format 1s, L_Data_standard request frame format..............ccoooiiiiiiii e, 20
Figure 17 - CONIOl fIEIA ....coo ettt e e e e e e e e ennee 21
FIgUre 18 - CRECK OCEEL ...ttt e et e e e e e 22
Figure 19 - Frame fields with standard fieldname abbreviations ...............cccccoiiiiiiiiiiiiii e, 22
Figure 20 - Format 1e, L_Data_extended request frame format..............ccooiiiiiiiiiiii 22
Figure 21 - Extended CONrol CIEI............ooiiiiiiii e 23
Figure 22 - Format 2, short acknowledgement frame format............ccccoiii i 24
Figure 23 - Timing diagram of an L_Data-request frame ... 27
Figure 24 - Complete frame encapsulation (datagram) ..o 34
Figure 25 - OVerview Of PIrIMILIVES .........oeiiiiiiiiiiiii et e e e e e et eea s 35
Figure 26 - Frame fields with standard fieldname abbreviations ............cccccoii 36
Figure 27 - L_Data request standard frame format..............coooiiiiiiiiiiiiiie e 37
Figure 28 - Control fIeld ... ... ettt e e e et e e e e e e e e e e e e e nnnneeeeaeas 37
o TU TSI I N O I =Y o SRR 38
Figure 30 - Frame fields with standard fieldname abbreviations ............cccccoiiiiiiiiii 39
Figure 31 - L_Data_extended request frame format.............ccccoooiiiiiiiiii i 39
Figure 32 - Extended CONtrol fIEId ........oeeiiiiii e 39
Figure 34 - Complete acknowledgement frame encapsulation (ACK) .........cccccvviiiieeiiiiiiieeee e 40
Table 1 - General requirements for physical layer PLT10 ... ... 7
Table 2 - Example of typical cable characteriStiCs ..........ccuviiiiiiiiii e 9
Table 3 - Power supply 0f the MAU ... 9
Table 4 - Requirements for the impedance of the MAU ... 11
Table 5 - Table of syndromes related 0 EITOIS ...........oviiiiiiiiiiiie e 16
Table 6 - L_Data-request Prioriti€S .......coo i et e e e e ee e e e e e e e e e e 26
Table 7 - Parameters for Ph-Data SErviCe.........coo i 35
Table 8 - Ph-Service Class PArameters .........coiuuiii ittt e et e e e rnbeeeeseeeaaens 35

Table 9 - Ph-RESUIL VAIUEBS ...t e e e e e e e e e e e et eeereaaaaees 36



-5- EN 50090-5-1:2005

1 Scope

This European Standard defines the mandatory and optional requirements for the medium specific
physical and data link layer of power line Class 1 in its two variations PL110 and PL132.

Data link layer interface and general definitions, which are medium independent, are given in
EN 50090-4-1.

2 Normative references

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

EN 50090-1 - Home and Building Electronic Systems (HBES)
Part 1: Standardization structure

EN 50090-2-2 1996 Home and Building Electronic Systems (HBES)
Part 2-2: System overview - General technical requirements

EN 50090-4-1 2004 Home and Building Electronic Systems (HBES
Part 4-1: Media independent layers - Application layer for HBES Class 1

EN 50090-4-2 2004 Home and Building Electronic Systems (HBES)
Part 4-2: Media independent layers - Transport layer, network layer and
general parts of data link layer for HBES Class 1

EN 50090-5-2 2004 Home and Building Electronic Systems (HBES) -
Part 5-2: Media and media dependent layers - Network based on HBES
Class 1, Twisted Pair

EN 50065-1 2001 Signalling on low-voltage electrical installations in the frequency range
3 kHz to 148,5 kH
Part 1: General requirements, frequency bands and electromagnetic
disturbances

EN 50065-4-6 2004 Signalling on low-voltage electrical installations in the frequency range
3 kHz to 148,5 kHz
Part 4-6: Low voltage decoupling filters - Phase coupler

EN 50065-7 2001 Signalling on low-voltage electrical installations in the frequency range
3 kHz to 148,5 kH
Part 7: Equipment impedance

EN 50160 1999 Voltage characteristics of electricity supplied by public distribution systems

EN 55016-1-2 2004 Specification for radio disturbance and immunity measuring apparatus
and methods
Part 1-2: Radio disturbance and immunity measuring apparatus -
Ancillary equipment - Conducted disturbances (CISPR 16-1-2:2003)

EN 61643-11 2002 Low-voltage surge protective devices — Part 11: Surge protective
devices connected to low-voltage power systems - Requirements and
tests (IEC 61643-1:1998 + corrigendum Dec. 1998, modified)

B At draft stage.



