BS EN 50341-2-1:2022

This is a preview of BS EN 50341-2-1:2022. Click here to purchase the full version from the ANSI store.

Overhead electrical lines exceeding AC 1 kV

Part 2-1: National Normative Aspects (NNAs) for
Austria (based on EN 50341-1:2012)

bsi.


https://webstore.ansi.org/Standards/BSI/BSEN503412022
https://webstore.ansi.org/Standards/BSI/BSEN503412022?source=preview

BS EN 50341-2-1:2022 BRITISH STANDARD

This is a preview of BS EN 50341-2-1:2022. Click here to purchase the full version from the ANSI store.

National foreword

This British Standard is the UK implementation of EN 50341-2-1:2022. It
supersedes BS EN 50341-2-1:2020, which is withdrawn.

The UK participation in its preparation was entrusted to Technical
Committee PEL/11, Overhead Lines.

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

Contractual and legal considerations

This publication has been prepared in good faith, however no
representation, warranty, assurance or undertaking (express or
implied) is or will be made, and no responsibility or liability is or will be
accepted by BSI in relation to the adequacy, accuracy, completeness or
reasonableness of this publication. All and any such responsibility and
liability is expressly disclaimed to the full extent permitted by the law.

This publication is provided as is, and is to be used at the
recipient’s own risk.

The recipient is advised to consider seeking professional guidance with
respect to its use of this publication.

This publication is not intended to constitute a contract. Users are
responsible for its correct application.

© The British Standards Institution 2023
Published by BSI Standards Limited 2023

ISBN 978 0 539 27980 1
ICS 29.240.20

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 August 2023.

Amendments/corrigenda issued since publication

Date Text affected



https://webstore.ansi.org/Standards/BSI/BSEN503412022
https://webstore.ansi.org/Standards/BSI/BSEN503412022?source=preview

BS EN 50341-2-1:2022
ClLIDNADC AN CTANDADND ENL EN2A4 D2 1

This is a preview of BS EN 50341-2-1:2022. Click here to purchase the full version from the ANSI store.

EUROPAISCHE NORM October 2022

ICS 29.240.20 Supersedes EN 50341-2-1:2020

English Version

Overhead electrical lines exceeding AC 1 kV - Part 2-1: National
Normative Aspects (NNAs) for Austria (based on
EN 50341-1:2012)

This European Standard was approved by CENELEC on 2022-06-22. 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, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, the
Netherlands, Norway, Poland, Portugal, Republic of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkiye and the United Kingdom.

CENELEC

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

CEN-CENELEC Management Centre: Rue de la Science 23, B-1040 Brussels

© 2022 CENELEC All rights of exploitation in any form and by any means reserved worldwide for CENELEC Members.

Ref. No. EN 50341-2-1:2022 E


https://webstore.ansi.org/Standards/BSI/BSEN503412022
https://webstore.ansi.org/Standards/BSI/BSEN503412022?source=preview

BS EN 50341-2-1:2022
EN 50341-2-1:2022 —2/97 — Austria

This is a preview of BS EN 50341-2-1:2022. Click here to purchase the full version from the ANSI store.

Contents Page
o111 o] (o F PP PPP T PPPTPPPPPP 6
1 S ToTo] o 1= TP EEPRR SO 7
2 Normative references, definitions and SYmbOIS ...........oooo e 7
2.1 [N o] g E= Yl =) 1= =Y Tt RSP TSR 7
2.2 1= T T (0] o T 8
2.3 311 oo P PRRRRSRO 10
3 ST Ty S o] o (=11 o [ o PP 11
3.2 Requirements of overhead lINES ........oo it a e 11
3.2.2 R = Lo 1T YA C=To LU= 0 0= ] PP PPPPPRPPN 11
4 ACHIONS ON TINES ....eiiiiiiiitiii e e et e batabebebe b et e bab s bsbebsbsbsbsbsbstsbstsbsbsbssssssnsssnsnsnsnsnnnnnnnnns 11
4.3 L AT gL I (o =T £ S PP PP POPPPPPPPPN 11
431 Field of application and basic wind VEIOCItY ...........coooi e 11
43.2 MEAN WINA VEIOCIY ...t e e s b e e e b e e e eanees 11
4.3.3 MEAN WINGT PIrESSUNE ... ueeeieieeeteeeeeeeteetaeeaeeeeeeeeeeeeesseessessesssssssssssssssssesssssssssssssssssesssssnsnsnsssnsnsnsnsnsnsnnnnns 12
434 Turbulence intensity and peak WiNd PreSSUIE. ... ...ooi it e e 12
4.4 Wind forces on overhead line COMPONENES ..........uuiiiiiiii e e e e 12
441 Wind fOrces 0N CONAUCTIONS..........ooiiiiiiiiiiieeeceeeeeeeeeeeeeeeee e 12
4.4.2 WiNd fOrces On iNSUIATOT SEIS ........oiiiiiiiii ettt e e e e snneee s 12
4.4.3 Wind fOrces On [atliCe TOWENS .......ooiiiiiee et s e e sneeee s 13
444 LAY qTo I {0 o= 3 o] I o [ RS 13
4.5 (o2 (o =T - PP PP PSPPI 13
451 (7= 01T = | PSSP PSP POUPPPPPPPPPPPPRt 13
452 (o738 (o] oT=T T o] o I e o] o 0 o1 (o] = SRR 13
4.6 Combined Wind and iCE I0AAS ........ooiuiiiiiiiiie e e 14
46.2 Drag factors and iCe deNSItIES.........ooiiiiiiii e 14
4.6.3 Mean wind pressure and peak WINd PreSSUIE ............uuuuuuuuuuuuriririiieereereeeeererererererererere———————.. 14
4.6.6 Combination of wind velocities and iCe 10AdS ... 14
4.7 TeMPEIAtUre EffECES ...oiii i e e e e et e e e e e e st be e e e e e e e e st aarreaeeeaaaanes 14
S B B O ) g T =T o= Tor = I o o= SRR 14
4.11.3 Forces as a result of ENNANCEA USE ..........uuuuiiiiiiiii bbb bebararebabsrsbsssssrsrsssssrnrnnes 14
L 1 oY Lo [ o= 1T PO PP PP PPPPP 15
4.12.2  StaNdard IOGA CASES ........uuuuuuuuiiiiiiiiiiit et bt aaaaratatataaaratetaestebabstsbsbasssssssssssssssnsssnsssssnsnsnsnrnnns 15
4.13  Partial factors fOr @CHONS.........oouiiiii et e e nees 24
5 Yo (g (o= T = To [U N1 =Y g =Y o1 £ SR 24
5.2 LOT 4 (=T o1 (RSP SR 24
5.2.1 NOIM@I CUITENT ...ttt et e oo s b ettt e e e e e s n bbb et e e e e e e e anbbneeeeeeeeaannns 24
54 Classification of voltages and OVervoltages ............ocuivi i e 25
54.2 Representative power freqQUENCY VORAGES ..........ouuiiiii it e e 25
5.5 Minimum air clearance distances to avoid flashover .............cccooi i, 25
5.5.1 LT o= PSRRI 25
553 Empirical method based on European eXperi€nCe ..............eeiiiiiiiiiiiiieee et 25

5.6 Load cases for the calculation of ClEAranCeS ..............e i 25


https://webstore.ansi.org/Standards/BSI/BSEN503412022
https://webstore.ansi.org/Standards/BSI/BSEN503412022?source=preview

Austria

BS EN 50341-2-1:2022
—3/97 — EN 50341-2-1:2022

This is a preview of BS EN 50341-2-1:2022. Click here to purchase the full version from the ANSI store.

5.6.3 Wind loads for determination of electric ClearanCes...........ccvviiiii e 26
5.6.4 Ice loads for determination of electric ClearanCes ... 26
5.6.5 (070] 001 o] 1o T=To IRV V7 o To BF=Ta To I o= [0 ¥ To [ 26
5.8 Internal clearances within the span and at the top of SUPPOIt .........ccoiiiiiiiiiiiii e, 27
5.9 Q=T g F= T [= =T =T Lo Y USSR 28
5.9.1 LT o= | SRR 28
592 External clearances to ground in areas remote from buildings, roads, etc. .........cccccoviiiiniienennnn. 32
5.9.3 External clearances to residential and other buildings ...............eueiiiiiiiiiiiiiiiiieeeeeeeeeeee 35
594 External clearances to crossing traffic roUteS ...........cooviiiiiiiiiiii i 50
5.9.6 External clearances to other power lines or overhead telecommunication lines.............ccccevvvevenee. 62
5.9.7 External clearances to recreational areas (playgrounds, sports areas, etc.) .......cccccceeeevicciinenneeennn. 69
5.11  Electric and magnetiC fIeldS .........oou i 71
5.11.1  Electric and magnetic fields Under @ liN€ ............oooiiiiiiiiiiiiiiic e e 71
6 Earthing SYSIEMS ...ttt eab e e e bt e e e b e e 71
6.4 Dimensioning with regard to human safety...........oooiii i 71
6.4.1 Permissible values for touCh VOIRAQGES ..........cooiiiiiiiiiie e 71
6.4.2 Touch voltage limits at different 10CatioNS..............ooi i 71
6.4.3 Basic design of earthing systems with regard to permissible touch voltag ............cccccooeviiiiiennnenn. 72
7 1T o] o o] o £ 72
7.1 Initial design CONSIAEIAtIONS ........coiiiiiiii e bbb 72
711 [ e 10T 0111 o] o [P PP PPPT S UPPTPPPTPPN 72
7.3 (IR 11 oIS (=] I (0 1V =T U 72
7.4 ) (=TI oo [ SRR 73
7.4.7 Serviceability limit states (EN 1993-1-1:2005 — chapter 7).........cooiiiiiiiie e 73
7.4.8 Resistance Of CONNECLONS ........oooiiiiii e et e e 73
7.5 LA oo T I o T = 73
753 1172 L= T3 = £ USSR 73
754 0T =1 o111 SRR 73
7.5.5 UltImMate limMit States ..ot e e e e ee e e e e e e e e e e aeeeeanns 73
7.5.6 Serviceability IMIt STATES........cco e e 74
7.5.7 Resistance Of CONNECHIONS .......ooii i et e e e e e e e e e e e e e 74
7.6 L@ Lo (=) (=T oo =TSSR 75
7.6.4 UIIMALE lIMIt STAIES ..o e e e e e e e e e 75
7.6.5 Serviceability lIMit StAtES ..o e 75
7.6.6 D ToTS (o] o = T ET S (= To I o) VAR (=1 1 T PPN 75
7.7 GUYEA SITUCIUIES ...ttt e e e a et e e e b e e e e e bt e e e e e b e e e s ebbeeeeeanee 75
7.7.6 Design details fOr QUYS ....uuiiiiiiiee e e e e e e e e e e r e e e e s e rraaaeeaaan 75
7.8 L0 LT T (o (1] = USRS 76
710 Maintenance facCilities. ....... ... it e e e e e e e e e e e e e 76
A (O TS = (=) A A (=T 01T 41T o PR 76
8 o 10T g T =1 o] o <R SRR 76
8.1 [ a1 0T [0 { o] IR PP UPPP O TPTPPPRPPR 76
8.2 Basis of geotechnical design (EN 1997-1:2004 — SeCHON 2) .......uvviiiiieeiiiiieeee e 76
8.2.2 Geotechnical design by CalCUIAtioN ............ooiiiiiiiiiii e 76
8.2.3 Design by PresSCriplive MEASUIES.........uuieiiieieiiieiiieeieieeeetaeeeeeeeaeeaeeeeereeeeaeeeeeaeeraeeeeeaeaeereeeeereearererararrnes 77
8.6 Interactions between support foundations and SOil...........coooiii e 77


https://webstore.ansi.org/Standards/BSI/BSEN503412022
https://webstore.ansi.org/Standards/BSI/BSEN503412022?source=preview

BS EN 50341-2-1:2022
EN 50341-2-1:2022 —4/97 — Austria

This is a preview of BS EN 50341-2-1:2022. Click here to purchase the full version from the ANSI store.

9.2 AluMINIUM DASEA CONAUCTOIS ....ceiiiiiiiietiee e r e e e e e e e e e e e s e snnbe e e e e e e e aaaanes 77
9.3 5] CCT=T I o F= 1= To I oo Lo 18 o3 (o] - 7R 77
9.3.1 Characteristics and diMENSIONS ..ot e e e e e e e e e e e e eeaeae s 77
9.3.6 B I= TS A (= (8T =T o 1Y o £ RSP PRRPR 77
9.5 Conductors and ground wires containing optical fibre telecommunication circuits......................cc...... 77
9.6 7o YT = T = To [U T =Y 4 1= o (PP 78
9.6.3 MiNIMUM CrOSS-SECHONS.......eeeeeieeee ettt ettt e e e ettt e e e e e e e e et e e eeeaeeesaneneeeeeaeeeeaanneneneeaaeeaaanne 80
9.8 Selection, delivery and installation of CONAUCIOrS ............uvviiiiiiii e 81
10 LTS 10 = o] TP PPP PSP PPPPP 81
10.2  Standard electrical reqQUIrEMENTES .......ooi et e e e e e e e e e e e e e e eeeaee s 81
10.7  MeChaniCal rEQUITEIMENTS ... ... ittt ate e te s tststsests s tess s s ssensnessnsnsnsnsnsnsnnes 81
10.10 Characteristics and dimensions Of INSUIAtOrS..............eeiiiii e 81
10.13 ROULINE 1St rEQUIFEIMENTS .......iiiiiiiiiiieiii ettt e et be et s tetsts s tstststs s s essnessnsnsnsnsnnnrnnes 81
11 P2 10 AT SR 82
2 Yot g (o= 1 =T (U1 =Y 0 =Y o] £ SRR 82
11.2.1  Requirements applicable to all fitliNgS .........coooiiiiiiiiii e 82
11.6  Mechanical reqQUIrEMENTS .. ... .. et e e e e e e e et e e e e e e e e e s e e e e e e e s e annnnnneaaaeens 82
11.9  Characteristics and dimensions Of fittiNGS ..........cooiiiiiiiiiii e 82
12 Quality assurance, checks and taKiNg-OVEr ...........cooiiiiiiiiiiiii e 82
Annex G (normative) Calculation methods for earthing Systems ... 84
G4 Touch voltage and BOAY CUITENT............u e e e e e e teeeesssssensssnsssnsnsnnnnes 84
G.4.1 Equivalence between touch voltage and body CUrrent ... 84
G.4.2 Calculation taking into account additional resiStancCes...........c..ccoecvivieiiie i 85
Annex H (informative) Installation and measurements of earthing systems..........cccocoeiiii e 86
H.1 Definition of symbols used in thiS @NNEX ............cooiiiiiiiiiii e 86
H.2 Basis for the VErfiCatioN ...........ouiiiiie e 86
H.2.1 SOl FESISTIVILY ...ttt ettt e e e ra et e e e aab et e e e aabe e e e e anbeeeesanbeeeeaans 86
H.3 Installation of earth electrodes and earthing condUCIOrs .............ccceeeiiiiiiiiiiiie e 86
H.3.2 Installation of earthing CONAUCIONS .........cooiiiiiiii e 86
[ TR 0 I =TT = | SO RTOTRRRN 86
H.3.2.2 Installing the earthing CONAUCIONS .........ooiuiiiiii e 87
H.3.2.3 Jointing the earthing CONAUCTONS .........cooiiiiii e 87
H.4 Measurements for and on earthing SYStEMS .......ccouiiiiiiii e 87
H.4.3 Measurement of resistances to earth and impedancestoearth............oooc i 87
H.4.4 Determination of the earth potential FiSE ...........ooooiiiiiiiiiii e 87
Annex J (normative) Angles in lattice Steel tOWEIS.........cooiiiiiiiii e 88
J.4 Buckling resistance of angles in compression (S€€ 7.3.6.3) ........uuuiiiieiiiiiiiiiieee e 88
J.4.1  Flexural BUCKIING FESISTANCE ........cuiiiiiiiiiieieieeeeeeeee ettt ettt ettt ettt e e e e et e e e e e e e aeaaaaaaaeas 88
J.5 Design resistance of bolted connections (S€€ 7.3.8) .....ouuiii i 88
YR Tt B € 7Y o = - | USRS 88
Annex M (informative) Geotechnical and structural design of foundations.............cccoceiiiiii i 89
M.3  Sample semi-empirical models for resistance estimation..............cccccooeveciiii e, 89
M.3.1 Geotechnical design by CalCUIAtioN...........c..uuiiiiiei e e s a e 89
G TR e T 1 T {00 o F= 4] 1SR 89

Annex S (normative) Geotechnical foundation design according to practically proved methods
based on characteristic 10adS. ... .. ... 90


https://webstore.ansi.org/Standards/BSI/BSEN503412022
https://webstore.ansi.org/Standards/BSI/BSEN503412022?source=preview

BS EN 50341-2-1:2022
Austria —5/97 — EN 50341-2-1:2022

This is a preview of BS EN 50341-2-1:2022. Click here to purchase the full version from the ANSI store.

S.3 1V ToTaTe] o] (oot ;g0 0101 o F=1 1 o] o I3 SRS 93
S4 Separate footing FOUNAALIONS ..........coiiiii e 93
S.5 Piles and pile-type fouNatioNS ... ... e e e e e e e 93
S.6 Fixation of tower legs in concrete foundations..............c.coooiiiiiiiiiiii e 93
S.7 Foundations of WOOAEN POIES .......ooeii et e e e e e e e e e e e e e e e eaeeeanas 94
Annex T (normative) Supplementary provisions for the design and realisation of concrete and

reinforced concrete FOUNAtIONS ..........oooi i 95

Annex U (normative) Stranded-conductors and cables with telecommunication components carried
along on supports Of OVErNEAd lINES........ccccciiiiiiiieiie e e e e e s e e e e e e e e enenes 96


https://webstore.ansi.org/Standards/BSI/BSEN503412022
https://webstore.ansi.org/Standards/BSI/BSEN503412022?source=preview

BS EN 50341-2-1:2022
EN 50341-2-1:2022 —6/97 — Austria

This is a preview of BS EN 50341-2-1:2022. Click here to purchase the full version from the ANSI store.

1 I'he Austrian National Committee Is identified by the following address:

Austrian Electrotechnical Association
Standardization

Eschenbachgasse, 9

A - 1010 Vienna

Austria

phone +43 1 587 63 73-0

Name of the relevant technical body: TK-L Starkstromfreileitungen und Verlegung von Energiekabeln
(Overhead power lines)

2 The Austrian NC and its technical body TK-L “Overhead power lines” of Austrian Electrotechnical
Association (OVE) prepared this Part 2-1 of EN 50341, listing the Austrian National Normative Aspects
(NNA) under its sole responsibility, and duly passed it through the CENELEC and CLC/TC 11
procedures.

NOTE The Austrian NC also takes sole responsibility for the technically correct co-ordination of this

EN 50341-2-1:2020 with EN 50341-1:2012. It performed the necessary checks in the frame of quality
assurance/control. However, it is noted that this quality control was made in the framework of the general
responsibility of a standards committee under the national laws/regulations.

3 This EN 50431-2-1, hereafter referred to as Part 2-1, is normative in Austria and informative in other
countries.
4 This Part 2-1 shall be read in conjunction with EN 50341-1, hereafter referred to as Part 1. All clause

numbers used in this NNA correspond to those of Part 1. Specific subclauses, which are prefixed “AT”,
shall be read as amendments to the relevant text in Part 1. Any necessary clarification regarding the
application of this NNA in conjunction with Part 1 shall be referred to the Austrian NC who will, in co-
operation with CLC/TC 11, clarify the requirements.

When no reference is made in this NNA to a specific subclause, then Part 1 applies.

5 In case of “boxed values” defined in Part 1, amended values, (if any) which are defined in Part 2-1
shall be taken into account in Austria.

However, any “boxed value”, whether in Part 1 or in this Part 2-1, shall not be amended in the direction
of greater risk in a Project Specification.

6 The National Austrian standards/regulations related to overhead electrical lines exceeding 1 kV AC are
listed in 2.1 of this Part 2-1.

NOTE All national standards referred to in this Part 2-1 will be replaced by the relevant European Standards as
soon as they become available and are declared by the austrian NC to be applicable and thus reported to the
secretary of CLC/TC 11.
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11 General

(A-dev) AT.1: A new overhead line is defined as the new construction of the totality of all conductors, their
supports together with foundations, earthing grid, insulators, accessories and fittings used for the
overground transport of electrical energy between two points A and B.

1.2 Field of application

(A-dev) AT.1: Stranded-conductors or cable structures with telecommunications components carried on the

line that do not simultaneously function as earth wires or stranded conductors are subject to the
provisions of Annex U.

2 Normative references, definitions and symbols

2.1 Normative references

(A-dev) AT.1: Normative references and other publications

Reference Title

ONORM B 1990-1 Eurocode - Basis of structural design - Part 1: Building construction - National
specifications concerning ONORM EN 1990 and national supplements

ONORM B 1991-1-4 Eurocode 1: Actions on structures - Part 1-4: General actions - Wind actions -
National specifications concerning ONORM EN 1991-1-4 and national
supplements

ONORM B 1992-1-1 Eurocode 2 - Design of concrete structures - Part 1-1: General rules and rules

for buildings - National specifications concerning ONORM EN 1992-1-1,
national comments and national supplements

ONORM B 1997-1-1 Eurocode 7: Geotechnical design - Part 1: General rules - National
specifications concerning ONORM EN 1997-1 and national supplements

ONORM B 1997-1-3 Eurocode 7 - Geotechnical design - Part 1-3: Pile foundations

ONORM E 4007 Electrical overhead lines; galvanized steel stranded conductors

ONORM E 4101 Electrical overhead lines; pin insulators type VHD and type VHD-G

ONORM E 4102 Electrical overhead lines; solid core line post insulators VKSt and VKS

ONORM E 4104 Electrical overhead lines; ball and socket; coupling dimensions

ONORM E 4125 Electrical overhead lines; ball and socket; IEC-coupling dimensions

ONORM EN 1090-1 Execution of steel structures and aluminium structures - Part 1: Assessment

and verification of constancy of performance of steel components and
aluminium components for structural use

ONORM EN 1090-2 Execution of steel structures and aluminium structures - Part 2: Technical
requirements for steel structures

ONORM EN 12929-1 Safety requirements for cableway installations designed to carry persons -
General requirements - Part 1: Requirements for all installations

ONORM EN 1991-1-4 Eurocode 1: Actions on structures - Part 1-4: General actions - Wind actions

ONORM EN 1992-1-1 Eurocode 2: Design of concrete structures - Part 1-1: General rules and rules
for buildings

ONORM EN 1993-1-1 Eurocode 3: Design of steel structures - Part 1-1: General rules and rules for

buildings
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