BS EN 50341-2-20:2018

Overhead electrical lines exceeding AC 1 kV

Part 2-20: National Normative Aspects (NNA) for
ESTONIA (based on EN 50341-1:2012)

bsi.



BS EN 50341-2-20:2018

National foreword

BRITISH STANDARD

This British Standard is the UK implementation of EN 50341-2-20:2018.
[t supersedes BS EN 50341-2-20:2015, which is withdrawn.

This standard, together with the following list of National
Normative Aspect standards, supersedes BS EN 50423-3:2005 and
BS EN 50341-3:2001.

Country| Origin Ref

Code

AT Austrian National Committee BS EN 50341-2-1

BE Belgian National Committee BS EN 50341-2-2

CH Swiss National Committee BS EN 50341-2-3

DE German National Committee BS EN 50341-2-4:2016
DK Danish National Committee BS EN 50341-2-5:2017
ES Spanish National Committee BS EN 50341-2-6:2017
FI Finnish National Committee BS EN 50341-2-7:2015
FR French National Committee BS EN 50341-2-8:2017
GB British National Committee BS EN 50341-2-9:2015
GR Greek National Committee BS EN 50341-2-10

IE Irish National Committee BS EN 50341-2-11

IS Iceland National Committee BS EN 50341-2-12:2018
IT Italian National Committee E§E§0i3341_2_13:2017
LU Luxemburg National Committee No NNA available

NL Nederland’s National Committee BS EN 50341-2-15

NO Norwegian National Committee BS EN 50341-2-16:2016
PT Portuguese National Committee BS EN 50341-2-17

SE Swedish National Committee BS EN 50341-2-18:2016
CZ Czech National Committee BS EN 50341-2-19:2015
EE Estonian National Committee BS EN 50341-2-20:2018
PL Polish National Committee BS EN 50341-2-22:2016
SK Slovak National Committee BS EN 50341-2-23:2016

BS EN 50423-3:2005 and BS EN 50341-3:2001 will be withdrawn upon
publication of the rest of the series.

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



BRITISH STANDARD

Alist 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 2019
Published by BSI Standards Limited 2019

ISBN 978 0 539 03544 5
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 January 2019.

Amendments/corrigenda issued since publication

Date Text affected

BS EN 50341-2-20:2018







BS EN 50341-2-20:2018
EUROPEAN STANDARD EN 50341-2-20

NORME EUROPEENNE
EUROPAISCHE NORM December 2018

ICS 29.240.20 Supersedes EN 50341-2-20:2015

English Version

Overhead electrical lines exceeding AC 1 kV - Part 2-20:
National Normative Aspects (NNA) for ESTONIA (based on EN
50341-1:2012)

This European Standard was approved by CENELEC on 2018-11-26.

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
Europiisches Komitee fiir Elektrotechnische Normung

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

© 2018 CENELEC All rights of exploitation in any form and by any means reserved worldwide for CENELEC Members.

Ref. No. EN 50341-2-20:2018 E



BS EN 50341-2-20:2018

EN 50341-2-20:2018 2/49 Estonia
Contents

L0 o T=T=T g T 0] =Yoo SRR 6
0 INEFOTUGCTION ... e e e e e e e e et e e e e e b et e e e bre e e e enreeeeeanes 7
0.7 0= T[0T T 1= PRSPPI 7
1 S ToTo] o 1= TSRS 7
1.1 LC 1T T - T T O PP TP PSP UPPPTOUPRRPRPN 7
1.2 (1= Lo I ] =1 o] o] [ To7= o) o [P 7
2 Normative references, definitions and SYMDOIS ...........coooiiiiiiiiiiiii e 8
21 NOIMALIVE FEFEIENCES. ... ..eiii bbb e e abe e e e 8
3 BaSIS Of BESIGN ...t bbb e e e 10
3.2 Requirements of overhead lINES ... 10
3.2.2  Reliability reqQUIrEMENTS........ooiiiiii et 10
3.2.3  SECUMLY MEQUITEMIENTS ...ttt bttt s bt e e s b bt e e e sbn et e e aanre e e e aanneeas 11
3.2.5  Strength COOMAINALION ........ueiii ittt e e et e e aanr e e e e anne s 11
3.2.6  Additional CONSIAEIratiONS ...........eiiiiiiiiie e 11
3.3 LIMIt STAIES ... 11
3.3.3  Serviceability imit STAtES.........uuiiiiieii e 11
3.4 AACTIONS .ot e e e e e e e e e e e e e e 11
3.4.2 Classification of actions by their variation in time ............ccccoiiiii e 11
4 ACHONS ON TINES ...t e et e e s r e e e e s r e e e s sne e e e s s neeeessreeeenas 12
4.1 ] (oo (U131 o o RO PRSP PP PPPPPPOPPPP 12
4.3 LA To I Lo =T L TP P PP PP PR 12
4.3.1 Field of application and basic Wind VEIOCItY ...........ooiiieiiiiiiiee e 12
4.3.2  Mean WINd VEIOCIEY........coiiiiiiiiiiiiie ettt e e e e e et e e e b e e e e anb e e e enees 12
4.3.3  MEAN WINA PrESSUIE. .....eeeeiiiiee ettt iee e e ettt et e e e e e e e et e e aeeeaaaaeteeeeaaaaeaaneeseeaaaeesaaannseneeaaaeeaaansnnees 12
4.3.5 Wind forces on any overhead lin€ COMPONENT ..........cuiiiiiiiiiiiiii e 12
4.4 Wind forces on overhead lin€ COMPONENLES .........coiiiiiiiiiiiiiiic e 13
4.4.1  Wind fOrces 0N CONAUCIONS ........coiiiiiiiieiiie ittt e st e e ne e nan e 13
4.4.2  Wind forces On iNSUIALOr SEES.........oiiiiiiiiiii e e 13
4.4.3  Wind forces ON 1attiCe TOWETS .........eiiiiiiiiie e 14
444 WiINd fOrCES ON POIES .....oveeiiiieiiiiee et e e e e e e e e e e e e st teeeeeeeeesasraaeeeaeeeaanareees 14
4.5 [o7=3 (0= Lo - TP PP UU PP P PPPRROPPPRIN 14
S T C 1= =T = | PP PRP PP PPP 14
4.5.2  1Ce fOrCES ON CONAUCIONS ... ..iiiiiiiiiie ettt ettt e r e e e aab e e et ee e e e e 14
4.6 Combined Wind and iCE l0AUAS .......ccoiiuiiiii e 14
4.6.1 Combined probabilIties ............o i 14
4.6.2 Drag factors and iCe deNSIIES .........coiuiiiiiiiii e 15
4.7 TemMPErature EffECtS ... ..t a e e e e e 15
4.8 Y=Y o8] 41 4 0= 1o [PPSO 15
4.8.4 Mechanical conditions of @ppliCation .............ueiiiiiiiiiece e 15



BS EN 50341-2-20:2018

Estonia 3/49 EN 50341-2-20:2018
4.9 SAFELY LOAUS ...t 15
4.9.1 Construction and maintenNanCe l0adS ...........oouiiiiiiiii e 15
4.9.2 Loads related to the weight of INESMEN ...........eeiiiiiiii e 16
410  Forces due to Short-CirCUIt CUMENTS ..........coiiiiiiiii i 16
411 Other SPECIAI fOMCES ...ttt e et e e e e e st e e e e e e e e e sabreaeeeaeessassaanneaaeeeaanns 16
S e e TNV 1 = g od 1Y M o1 =TT o [T = o o PR 16
S O = Y { T U= =T PRSPPI 16
4.11.3 Floating of ice, aCCidents Of VESSEIS .......cccciiiiiiiiiiiiie e a e e 16
41714 MiINING OUL BrEAS ... .eeiiiiiiiiie ittt ettt ettt e e e bttt e e o b bt e e e ob et e e e s bbe e e e sb bt e e e sabb e e e e aabeeeeeaabeeeenns 17
o N W o T- To [ o= £~ S PO PP T PPPPPPOTPPR 17
o D I =TT | PP PPPUPPOPPPR 17
4.12.2 StaNdard 1080 CASES .......ueiiiiiiiii ettt e b e e b e e s b e e e e abeeeeea 17
413  Partial factors for @CtONS ..........oii i 18
5 Electrical reqQUIrEMENTES ......ooii et e e e e e et e e e e e e e e et e e e e e e e e e nnnneeas 19
5.1 INEFOUGCTION ... e e s e e s e e s e e e e e e e e nees 19
5.2 CUITEINTS .ttt bt ot e bt bt e s bt e e b et e e be e e st et e eab e e s st e e st et e nn e e nneeeanee 19
5.2.1  NOMINAI CUITENT ... e e e e et e e e e e e e e e e e e s enre e e e eannes 19
5.2.2  ShOM-CIrCUIT CUIMENTS......eiiiiiiii ittt s snreenanee e 19
5.3 INSUIAtioN CO-OrINATION.........iiiiiiiie e e s 19
5.4 Classification of voltages and OVErvoltages. ..........coeiiiiiiiiiiiiie e 19
ST S B C 1= o T=T - | PRSP PR 19
5.5 Minimum air clearance distances to avoid flashover ..o 20
ST T B € 1= o T=T - | USSP PR 20
5.6 Load cases for calculation oOf ClearanCes............cueiiiiiiiiiii e 21
5.6.2 Maximum conduCtOr t€MPErature ...........ooo it e e e e e e e e e e ee e e e e e e e aaanes 21
5.6.3 Wind loads for determination of electric clearances.............cccoviiiiiiiiii i 21
5.6.4 Ice loads for determination of electric ClearanCes ............cccccooiiiiiii i 22
5.6.5 Combined wind and iCE I0AAS..........cocuiiiiiiiiiii it 22
5.8 Internal clearances within the span and at the top of SUPPOrt..........cooviiiiiiiiiii i, 22
5.9 EXIErNal CIEAraNCES ........oooiiiiii e e 22
LR Tt B € =T o 1= | T PO UP PO PTPPRPPPROPRN 22
5.9.2 External clearances to ground in areas remote from buildings, roads, etcC. ..........cccccccvviiiiieeiiinnn. 23
5.9.3 External clearances to residential and other buildingsS ..........c.coooiiiiiiii e 23
5.9.5 External clearances to adjacent traffic roUtes............oocuiiiiii i 25
5.9.6 External clearances to other power lines or overhead telecommunication lines........................... 25
5.9.7 External clearances to recreational areas (playgrounds, sports areas, etc.) .......ccccccveieeeiiienennns 26
5.9.8 External clearances to line crossing pipelines or adjacent pipelines, including gas and oil

11 0= 11T USRS 30
5.9.9 Overhead lines adjacent t0 @BrodrOMES............uuiiiiiiiiiiiiiiee et e e e e e e e e e 31

LT O I 07 o o = T =1 1 {1 A 32



BS EN 50341-2-20:2018

EN 50341-2-20:2018 4/49 Estonia

5.10.2 AUAIDIE NOISE ....eeiiiiiiii ettt e bttt e s bb et e e s bb et e e s bt et e e aan bt e e e annee s 32
I ORI O oy o] F= T [0 T PSPPI 32
6 =TT Yo S]] (=] o 1 32
6.1 INEFOTUGCTION ...ttt et e e et e e e s rr et e e s eare e e e s enr e e e e sarreeeesnreeeeaas 32
6.1.3 Earthing measures against lightning effectS..........ccccoiiiiiii e 32
6.2 Ratings with regard to corrosion and mechanical strength............ccccooiiiiiiiiiiiiiiiiie 32
6.2.1  EArth @lECIrOUES ...t 32
6.2.2 Earthing and bonding CONAUCIONS .........uuui e neeeeennnnnnnsnensnnnnnnes 33
6.4 Dimensioning with regard to human safety ... 33
6.4.1 Permissible values for touCh VOIRAGES ..........oiiiiiiiiiii e 33
6.4.3 Basic design of earthing systems with regard to permissible touch voltage .............cc..ccooeeeie. 33
7 ST o] o o] o SR 34
7.1 Initial design CONSIAEIAtIONS.......c.iiiiii e e e 34
4% P B [ 011 (e Yo [ ¥ T3 1o ] o [P PP PR 34
7.2 = L= = OO P PR PPF SO 34
%7 ST Lo To o F USSP ORI 34
7.3 LattiCe STEEITOWEIS ..ot s e e e 34
%S R € 1= 1= = | S TSR PP PR PPP PPN 34
7.3.6  Ultimate IMIt STAES .....ccooieiieie e e 34
7.3.8  Resistance Of CONNECHONS .........cuiiiiiiiiii et e e 35
7.4 R L= =Y oo [ SRS 35
7.4.8 ResiStance Of CONNECHONS .........uuiiiiiii e e 35
7.5 LT 0 Yo Lo I o o1 = OSSR 35
AR TR T = 1 (=T =1 RSP OTPPP 35
7.5.5  Ultimate lIMit STAES......oiiiiiiie e e 35
710 MaintenanCe facilities. ..........iii i 35
% O Tt B @1 141 11T TSP PP 35
7.10.2 MaiNtaINADIlIEY ... ..ottt 36
7.10.3 Safety FEQUINEMENTS .....coii i e e e e e e s et e e e e e e e st areeeeeeeeesnseeaeeeaens 36
8 FOUNAALIONS ...ttt e e e e s enr et e e s enre e e e sarre e e e snreeeeaas 36
8.1 INEFOTUGCTION ...ttt e e e et e e e s e s e e e e anr e e e e s anr e e e e sarneeeesanrneeeaas 36
8.2 Basis of geotechniCal deSIgN .........coiiiiiiiiiiee e e 37
8.2.2 Geotechnical design by CalCUIAtioN ............cooiiiiiiiiiii e 37
8.2.3  Design by PresCriptiVe MEASUIES..........iiiiiiiie ittt 38
8.2.4 Load tests and tests on experimental MOdels ... 38
8.3 Soil investigation and geotechnical data...............coooii 38
8.5 Fill, dewatering, ground improvement and reinforcement ... 38
8.6 Interactions between support foundations and SOil ...........oooiiii i 38
9 CoNdUCLOrs @Nd EarTN=-WIrS.........ooiiiiiiii ettt 39
9.1 INEFOTUGCTION ...ttt e e et e e e s s et e e s aar e e e e sarn e e e e sarreeeesnneeeeans 39



BS EN 50341-2-20:2018

Estonia 5/49 EN 50341-2-20:2018
9.2 AlumMINIium based CONAUCTONS .......ccoiiiiiiiiiii et e e 39
9.2.1 Characteristics and diMENSIONS.........oiiuiiiiiiiii e 39
9.6 GENETAl FEQUITEMENES ...ttt e e e e e et e e e e e e e et a e e e eaeeseaaasbaaeeeaeeesasssnraneaaaeeaanns 40
9.6.2  Partial factors for CONAUCTIOTS ..........ooiiiiiiiieie et 40
10 10U = (o] = P PO RPOPTSRPPP 40
10.2  Standard electrical reqQUIFEMENTS...........ooiiiiiiiiiie e e e e e e s e e aaeeeaans 40
10.4  Pollution performance reqUIrEMENTS. ..........ccii it e e et e e e e e e e e e e e e s e e e e e e s seeannraeeeaaeeeaans 40
(O A Y/ =Yl F= T o= T = To (U 1T =T g =Y oL P 41
10.10 Characteristics and dimensions Of INSUIAOrS ............cooiiiiiiii e 41
11 [ E= T o 1 = O PP PRP 42
11.6  MechaniCal reQUIrEMIENTES. ... .ooi ettt e e e et e e e e e e e e e ee e e e e e e e s e nnnneeeeaaeeeanns 42
12 Quality assurance, checks and taking OVET ..........ocuuiiiiiiiiiiiiiie e 42
Annex B (informative) Conversion of wind velocities and ice 10ads ..., 43
Annex C (informative) Application examples of wind loads — Special forces........cccccoviiiiiiiiiiiiiiiee. 44
Annex E (normative) Theoretical method for calculating minimum air clearances .............ccccccceeevviineen... 45
Annex F (informative) Empirical method for calculating mid span clearances.............cccccoveeveeeeiiiciinenenn.n. 46
Annex G (normative) Calculation methods for earthing systems.........cccccoooiiiie e, 47

Annex H (informative) Installation and measurements of earthing systems...........c..cccoeccvvieeieeciiiciiieeeenn, 48



BS EN 50341-2-20:2018
EN 50341-2-20:2018 6/49 Estonia

European foreword

1

The Estonian National Committee (NC) is identified by the following address

Estonian Centre for Standardisation

Estonian National High Voltage Committee (HVC)
Akadeemia tee 21/6, 12618 Tallinn, Estonia
Phone: +372 605 5050

Fax: +372 605 5070

E-mail: info@evs.ee

The Estonian NC has prepared this Part 2-20 (EN 50341) listing the Estonian National Normative
aspects, under its sole responsibility, and duly passed it through the CENELEC and CLC/TC 11
procedures.

NOTE The Estonian NC also takes sole responsibility for the technically correct co-ordination of this NNA
with EN 50341-1. It has performed the necessary checks in the frame of quality assurance/control. However, it
is noted that this quality control has been made in the framework of the general responsibility of a standards
committee under the national laws/regulations.

This revision supersedes EVS-EN 50341-2-20:2015.

The most significant technical changes with respect to the previous edition are:
— requirements for low voltage lines are included;

— telecommunication lines located on common structures with power lines are taken into
account;

— the last amendments of Estonian legal documents are taken into account.
This Part 2-20 is normative in Estonia and informative for other countries.

This Part 2-20 has to be read in conjunction with EN 50341-1, referred to hereafter as Part 1. All
clause numbers used in this Part 2-20 correspond to those in Part 1. Specific subclauses, which
are prefixed “EE”, are to be read as amendments to the relevant text in Part 1. Any necessary
clarification regarding the application of Part 2-20 in conjunction with Part 1 shall be referred to the
Estonian NC that will, in cooperation with CLC/TC 11, clarify the requirements.

When no reference is made in Part 2-20 to a specific subclause, Part 1 applies.

In the case of “box values” defined in Part 1, amended values (if any), which are defined in
Part 2-20, shall be taken into account in Estonia.

However any boxed value, whether in Part 1 or in Part 2-20, shall not be amended in the direction
of greater risk in the Project Specification.

Terms with prepositions “from” and “up to”, denoting boundaries of values, always include the
boundary values itself, as it is common in other Estonian normative documents.

The national Estonian standards/regulations related to overhead electrical lines are listed in Clause
2.

NOTE All national standards referred to in this Part 2-20 will be replaced by the relevant European
Standards as soon as they become available and are declared by the Estonian Centre for Standardisation to
be applicable and thus reported to the secretary of CLC/TC 11.
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0 INTRODUCTION
0.7 Language

(snc) EE.1 Language
This Part 2-20 is published in English and in Estonian.

1 SCOPE
1.1 General

(snc) EE.1 Application to new lines
In Estonia the standard EN 50341-1 (Part 1) can only be applied using this NNA
(EN 50341-2-20) containing National Normative Aspects for Estonia.

This Part 2-20 applies to all new overhead electric lines with nominal system voltages
exceeding AC 1 kV and also for low voltage (below 1 kV AC) overhead lines performed
by aerial cables. The requirements of the structural design are applicable also for DC
overhead lines, where the electrical requirements are given in the Project Specification.

(ncpt) EE.2 “New overhead line”
A “new overhead line” means a completely new line between two points, A and B. A new
branch line of the existing power line should be considered as a new power line including
the junction support. Specific requirements for junction support should be defined with the
Project Specification.

1.2 Field of application

(ncpt) EE.1 Application to covered conductors and aerial cables
The standard includes requirements for the design and construction of overhead lines
with nominal system voltages up to 45 kV AC equipped with covered conductors and
aerial cables. Additionally, the requirements of the equipment standards and
manufacturers’ instructions shall be followed.

(A-dev) EE.2 Application to mounting of telecommunication equipment

The Standard EVS-EN 50341:2013 is applicable to fixing of structural elements for tele-
communication (antennas, All Dielectric Self Supporting (ADSS) equipment, junction
boxes, etc.), if mounted on power line supports (towers), especially regarding wind forces
and ice loads on such fixed elements. The design and installation should be done under
the due control of the line owner and/or the competent authority. Mounting of
telecommunication equipment on power line supports must be coordinated with the line
owner and stated in the Project Specification.

This standard applies to telecommunication lines only in the case of their common
installation with power lines. This standard does not apply to separately installed
telecommunication overhead lines.

If telecommunication equipment (antennas, dishes, etc.) will be installed in the
transmission line supports, and their size, location or mounting may have major effects on
the loads or design of the structures, the requirements of EVS-EN 1993-3-1/NA:2009
shall also to be taken into account. If such structures include conductive parts, the
requirements on clearances in subclause 5.8 should be applied.



