EESTI STANDARD EVS-EN 50341-2-1:2020

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

EESTI STANDARDIKESKUS EW/&

ESTONIAN CENTRE FOR STANDARDISATION




EVS-EN 50341-2-1:2020

EESTI STANDARDI EESSONA NATIONAL FOREWORD

See Eesti standard EVS-EN 50341-2-1:2020 | This Estonian standard EVS-EN 50341-2-1:2020
sisaldab Euroopa standardi EN 50341-2-1:2020 |consists of the English text of the European
ingliskeelset teksti. standard EN 50341-2-1:2020.

Standard on joustunud sellekohase teate|This standard has been endorsed with a
avaldamisega EVS Teatajas. notification published in the official bulletin of the
Estonian Centre for Standardisation.

Euroopa standardimisorganisatsioonid on teinud | Date of Availability of the European standard is
Euroopa standardi rahvuslikele liikmetele | 29.05.2020.
kattesaadavaks 29.05.2020.

Standard on kéattesaadav Eesti | The standard is available from the Estonian Centre
Standardikeskusest. for Standardisation.

Tagasisidet standardi sisu kohta on v8imalik edastada, kasutades EVS-i veebilehel asuvat tagasiside vormi
vOi saates e-kirja meiliaadressile standardiosakond@evs.ee.

ICS 29.240.20

Standardite reprodutseerimise ja levitamise 8igus kuulub Eesti Standardikeskusele

Andmete paljundamine, taastekitamine, kopeerimine, salvestamine elektroonsesse siisteemi vdi edastamine tikskdik millises
vormis v8i millisel teel ilma Eesti Standardikeskuse kirjaliku loata on keelatud.

Kui Teil on kiisimusi standardite autorikaitse kohta, vdtke palun Gihendust Eesti Standardikeskusega:
Koduleht www.evs.ee; telefon 605 5050; e-post info@evs.ee

The right to reproduce and distribute standards belongs to the Estonian Centre for Standardisation

No part of this publication may be reproduced or utilized in any form or by any means, electronic or mechanical, including
photocopying, without a written permission from the Estonian Centre for Standardisation.

If you have any questions about copyright, please contact Estonian Centre for Standardisation:
Homepage www.evs.ee; phone +372 605 5050; e-mail info@evs.ee



www.evs.ee
/C:UsersmartinDesktopinfo@evs.ee
http://www.evs.ee/

EUROPEAN STANDARD EN 50341-2-1
NORME EUROPEENNE
EUROPAISCHE NORM May 2020

ICS 29.240.20

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 2020-04-15.

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,
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

© 2020 CENELEC All rights of exploitation in any form and by any means reserved worldwide for CENELEC Members.

Ref. No. EN 50341-2-1:2020 E



EVS-EN 50341-2-1:2020 -2/97 — Austria

Contents

Page
0T oT=T=T g T 0] =Y o SRS 6
1 S ToTo] o 1= TP EEPRR PP 7
2 Normative references, definitions and Symbols ... e 7
2.1 NOIMALIVE FEIEIEINCES ... .. e e e 7
2.2 =) 10T (o] o SRRSO PEPPNE 9
23 517001 oo T O PPPPRPPPPPN 10
3 ST Ty S o] o [==1 o [ o PP 11
3.2 Requirements of overhead electrical INES ..........ooo i 11
3.2.2 Reliability rEOUINEMENTS ... . uuiiiiiiiiiiiiiiieiie ittt et eeaeee e aeeetets s aeeeessesessessesesssssssssnsnsssnsnsnsnsnnnsnsnnns 11
4 Actions on overnead eleCtriCal lINES............uuuuuuiiiiiiiiiii e ebe e bare e eeeeeereenrsenessnrnrnnnnes 11
4.3 LA o IR 0T To £SO PSP POPPPUPPPPPPPPPPRt 11
4.3.1 Field of application and basic Wind VEIOCItY .............ocoiiiiiiiiiiiie e 11
43.2 MEAN WINA VEIOCIY ... ittt s b e e b e e e ennes 11
4.3.3 MEAN WINGO PIrESSUNE ... .. teiiteteeeteeeeeeeetaeeeeaeeeeeaeeeeeeeseesessesesssssssssssssssesssssesssssssssssssssssnsnsnsssnsnsnsnsnsnsnnnnns 12
434 Turbulence intensity and peak WiNd PreSSUIE. ... ...oo it e e 12
44 Wind loads on overhead lin€ COMPONENES ... e e e e e e e e 12
4.4.1 {4 qTe I [e7=To K3 o] a I eTo] o Lo U] {o ] SRR 12
4.4.2 Wind loads on iNSUIAtor SEtS ......c.ooooiiiiiiiii 12
4.4.3 Wind 10ads 0N [atliCE TOWES ......coeiiieiiiieeeeeeeeee et a e 13
444 LAY g Lo I (o =T S o o T o] =TSRSS 13
4.5 [o7= (0= T [ 13
451 LCT=T LT = | SRR 13
452 (o= R [eT-To I3 o] ete] g Vo [UTe1 (o] ¢TSS O POPPPPPPPPPRPPPRt 13
4.6 Combined Wind and iCE IOAAS .........eeiiieiiiiiieeee e e e e e e e e e aaae s 14
46.2 Drag factors and ice denSItIES.........ooii i 14
4.6.3 Mean wind pressure and peak WINd Pre@SSUIE ...........iuuuiiuuuuuuuruiuririieeerereeeearrererererererere—————————.. 14
4.6.6 Combination of wind velocities and iCe 10ads ............cccoiiiiiiiiiie e 14
4.7 TemMPErature EffECES ....oo ittt e e e e e e e e e e e e ae e e e e e e e aannes 14
o B B @ 1Y T o T= Yo =1 I (0= Lo [ PR PPRP 14
o I oY= To o= T Y TSSOSO PUPUPPPPPPPPPPPPPRt 15
o B S - T aTo £ 1 o [l Fo Y=o [ o= T PSPPI 15
4.13  Partial factor fOr @CHIONS. .........uuiiiiii bbbt e et et s ba b e bs s bababsbsbssssssssssssssssnsnsnsnnnnnnnnes 24
5 Yo (g (o= T = To [U N1 =Y g =Y o] £ R 24
5.2 (O T | £ SRRSO 24
5.21 INOMINAI CUITENT ... eeeeeiiieieieeiee ettt et eeeeeeeeeetesebesssesesssssesssssesssesesasssssssasssesnsssnsssnsnsasnsnsnsnsnsnnnrnnnnns 24
54 Classification of voltages and OVErVOIAGES ...........oocuuiiiiiiee e e a e 25
54.2 Representative power freqQueNnCy VOIRAGES ..........oeiiiiiiii e 25
5.5 Minimum air clearance distances to avoid flaShOVEr ..., 25
5.5.1 LCT=T LT = | SO 25
553 Empirical method based on European eXperi€nCe .............eeeiiiiei oo 25
5.6 Load cases for the calculation Of ClEAranCeS ..........cccuvviiiiie i 25
5.6.1 [IoT=To I oTo] aTo [1 o] oINS UUORPOUPPPPURPPPRt 25
5.6.2 Highest condUCTOr t€MPEIrature.............uuiiiiiiiiiiii e e e e reeeeseeseseseessssssnsssnsannnes 25
5.6.3 Wind loads for determination of electrical ClearanCes ............cccccuvveeeiiiiiicciiiieee e 26
5.6.4 Ice loads for determination of electrical ClearanCes...............uuuvviiiiiiiiiiiiiiiii e, 26
5.6.5 Combined Wind @nd iCE I0AAS ......cccciiiiiiiiiiie e e e e e e e e e e aae s 26



Austria

5.8
5.9
5.9.1
5.9.2
5.9.3
594
5.9.6
5.9.7
5.11
5.11.1
6

6.4
6.4.1
6.4.2
6.4.3

7.1
7.1.1
7.3
7.4
747
7.4.8
7.5
7.5.3
754
7.5.5
7.5.6
7.5.7
7.6
7.6.4
7.6.5
7.6.6
7.7
7.7.6
7.8
7.10
7.10.3

8.1
8.2
8.2.2
8.2.3
8.6

9.1
9.2
9.3

—3/97 - EVS-EN 50341-2-1:2020
Page
Internal clearances within the span and at the top of the support ..., 26
EXTErNal CIEAIANCES ......ooiiiiiiiee ettt e e e e e e e e e e e s abb b e e e e e e e e 28
7= g =T - | S 28
External clearances to ground in areas remote from building, roads, etc. ...........ccccoviiiiniien e, 32
External clearances to residential and other buildings ...............euviiiiiiiiiiiiiiiiiieeeeeeeeeeeeeee 35
External clearances to crossing traffic routes ..., 50
External clearances to other power lines or overhead telecommunication lines............cccccvvvvvevnnee. 62
External clearances to recreational areas (playgrounds, sports grounds, etC.) .....ccccceeiiiiienneenn. 69
Electrical and magnetiCc fIldS ............eoi i a e e e 71
Electrical and magnetic fields Under @ liN€ ............uvviiiiii oo 71
Earthing SYSTEMS ...ttt et ab e e e bt e e e b e e 71
Dimensioning with regard to human Safety...........ccccuiiiiiiiii e 71
Permissible values for toUCh VOItAgES ............eiiiiiiiiii e s 71
Touch voltage limits at different loCations.............cooiiiiiiiiiiiiie e 71
Basic design of earthing systems with regard to permissible touch voltages ..........cc.ccccooiiiiieee. 72
1T o] o o] o £ 72
Initial design CONSIAEIAtIONS ........coc e 72
10T [T 4o ) o USSR 72
LattiCe STEEI TOWEIS ... .ttt e e e e e e e e e e e aeeeeeas 72
1] (== I o o [ S 73
Serviceability of limit states (EN 1993-1-1:2005, S€CtiON 7) ....eeeviiiiiiiiiiiiee e 73
ResiStance Of CONNECLONS .......ooiiiiiiii e et e e e e e 73
LA 0T To I o o 1= SRR 73
Y= LT 4 = PO PP PPP S OPPTPPRPPPN 73
D TE L= o111 Y ST PRSPPI 73
UIIMALE lIMIt STAIES ..o e e e e e e e 73
Serviceability IMIt STATES........co e a e 74
Resistance Of CONNECHIONS .......ooi i et e e e e e e e ee e e e e e 74
(070 ] g Tor =) (I oTo] [=T SRRSO 75
UltImMate limit States ..o ettt e e e e e e e e e e e e nnneeeeaaaeeeanas 75
Serviceability IMIt STATES........coiee e a e e 75
Design assisted DY tESTING .......ooiiii e 75
GUYEA SITUCTUIES ...ttt e e st e e e bt e e e bt e e e e e bt e e e e e beeeeeaanee 75
Design details fOr QUYS .....eeeiiiiiiie et e s e e e e e s e e e e s e rraaaeaaans 75
L1 1= £ U o (0 = R 76
MaINTENANCE TACIHIIES .. e ittt e st e e s te e e e e neeeeeenneeeeeaneee 76
Safety reQUIFEMENTS ... .o et e et e et e et e e s aareee e 76
o TN g T =1 (o] o 1< T PP UPPP O PPTPPPRPPR 76
L0107 811 o] IO P UPPP O TPTPPPRPPRN 76
Basis of geotechnical design (EN 1997-1:2004, SECHON 2) ........eeviiiiiiiiiiiiiee e 76
Geotechnical design by CalCUIation .............ooiiiiiiiiiiiie e 76
Design by prescriptive MEASUIES. .......oo i s 77
Interactions between support foundations and SOIl..............occciiiiiiie i 77
CondUCTOrs aNd EArth WIFES .........ceiiiiiiiie et e e e et e e e et e e e e st e e e e nnbe e et ennbeeeeeneee 77
10T [T 4o o SRR 77
AluMINIUM DASEA CONAUCTONS ......ceiiiiiiiiiiie ettt e e et e e e e e e e e ab b e e ee e e e e e 77
5] CCT=T I o T= 1= To [ o] Vo 18 o1 (o) - S 77



EVS-EN 50341-2-1:2020 -4/97 — Austria

Page
9.3.1 Characteristics and diMENSIONS ... e e e e e e e e e e e e e neneeeeeeeas 77
9.3.6 B I= TS A (=T (U1 =T o 1Y o £ SRS 77
9.5 Conductors and earth wires with optical fibres for telecommunication circuits.............cccccccccc. 77
9.6 L TCT LT = T = To TU T =Y LT o (PR 78
9.6.3 MiNIMUM CrOSS SECHIONS .......eeiiiieiii ittt e e e et e e e e e s e e e e e e e e e sabbereeeeeeeaaaane 80
9.8 Selection, delivery and installation of CONAUCIOrS ... e 81
10 LTS 0 F=1 o] S O P PP TP 81
10.2  Standard electrical reqQUIrEMENTES ...t e e e e e e e e e e e e e eeeaae s 81
10.7  MeChaniCal rEQUITEIMENTS ... ... ittt e e e st ststs st sts s se s s s ssensnsnsnsnsnsnsnnnnnnns 81
10.10 Characteristics and dimensions Of INSUIALOIS...........cc.eiiiiiiiii i 81
10.13 Routine test reqUIrEMENTS ... ...ttt e e e e e e e e e e e e e e e e e e e e ennnneeeeaaeeas 81
11 [ P2 10 AT 1 S PP PP PSP PPPPP 81
O Yo g (o= T = To (U1 =Y 0 =T o £ SRR 81
11.2.1  Requirements applicable to all fitiNgS .........ccooiiiiiiiiii e 81
11.6  Mechanical reqQUIrEMENTS ... ... .ottt ee e e e e e e e e e e e e e e e e st e e e e e e e e s e annnnnneaaaeens 82
11.9  Characteristics and dimensions Of fittiNGS ........c..eviiiii i 82
12 Quality assurance, checks and takiNg-OVEr ............coiiiiiiiiiiiiee ettt e e sreee e 82
Annex G (normative) Calculation methods for earthing Systems ... 84
G4 Touch voltage and DoAY CUITENT........ ... e e e e e te e e eeesestsensnsnsnsnsnsnnnnes 84
G.4.1 Equivalence between touch voltage and body CUrrent ... 84
G.4.2 Calculation taking into account additional resiStanCes.............coooiiiiiiiiiiiiii e 85
Annex H (informative) Installation and measurements of earthing systems............cccccccovviiiiieiee e, 86
H.1 Definition of symbols used in thisS @nNeX ............ooi e 86
H.2 Basis for the VErfiCatioN ..o e 86
H.2.2 SOl FESISTIVILY ...ttt ettt e e e ra bt e e e eab et e e e aabe e e e e anbeeeesanbeeeeaans 86
H.3 Installation of earth electrodes and earthing conducCtors ............cccceeeiiiiiiiiiiie e, 86
H.3.2 Installation of earthing CONAUCIOTS ..........ccuuiiiiiiie e e e e e e 86
TG T2 B = o 1= - | SRR 86
H.3.2.2 Installing the earthing CONAUCIOrS ... 87
H.3.2.3 Jointing the earthing CONAUCTONS .........coiiiiiii e 87
H.4 Measurements for and on earthing SYStEMIS ........couiiiiiiii e a e 87
H.4.3 Measurement of resistances to earth and impedancestoearth.............occooi i 87
H.4.4 Determination of the earth potential FiSe ........ .o e 87
Annex J (normative) Angles in lattice StEEl tOWETS........cooieiiiiiiiee e 88
J.4 Buckling resistance of angles in compression (S€€ 7.3.6.3) .....uiiiiiiiiiiiiiiiie i 88
J.4.1  Flexural BUCKIING FESISTANCE ........ceiiiiiiiiiieieieeeee ettt ettt ettt et e e e e e e e e e e e e e e aeaaaeaaaaaeas 88
J.5 Design resistance of bolted connections (S€€ 7.3.8) .....ouuiiiiiiiiiii e 88
V1R Tt B € 1Y o = - | PR 88
Annex M (informative) Geotechnical and structural design of foundations............ccccccoooiiiiiiiecie e, 89
M.3  Sample semi-empirical models for resistance estimation ..............cccoo i 89
M.3.1 Geotechnical design by StiMation ..........ccc.uviiiiiii i 89
G TR e T | T {010 o F= 4] 1 OSSP 89
Annex S (normative) Geotechnical foundation design according to practically proved methods
based on characteristic 10adS........ ..o e 90
SA1 (€T o= = | I oo o To 1 1T TP 90
S.2 S0il Characteristic VAlUES ........ooo et e e e e e e e e e e e e e e e nnneeeas 91
S.3 1V ToTaTe] o] (oo (a0 {0101 o F=1 1 o] o I3 SRR 93

S4 Separate footing FOUNAALIONS .........cooiiiiii e e 93



Austria — 5/97 - EVS-EN 50341-2-1:2020

Page
S.5 Piles and pile-type fouNatioNS ..........o i et e e e e e 93
S.6 Foundations of WOOAEN POIES ........ceiiiiiiiiiieiie et e e e e e e e e et e e e e e s s e eann e eeeeaeeeaans 94
Annex T (normative) Supplementary provisions for the design and realisation of concrete and
reinforced concrete FOUNAAtIONS ..........cooi i 95
Annex U (normative) Stranded-conductors and cables with telecommunication components carried
96

along on supports of OVErhead lINES .........oooi e e e e e e e e e



EVS-EN 50341-2-1:2020 -6/97 — Austria

European foreword

1

The 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)

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.

This EN 50431-2-1, hereafter referred to as Part 2-1, is normative in Austria and informative in other
countries.

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.

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.

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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1 Scope

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
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ONORM EN 1991-1-4

ONORM EN 1992-1-1

ONORM EN 1993-1-1

ONORM EN 1997-1
ONORM EN 1997-2
ONORM EN 61232

OVE EN 60383-1

OVE EN 60383-2

OVE ONORM EN 61109

OVE ONORM EN 61952

OVE/ONORM E 8383

OVE/ONORM EN 50110-1

OVE/ONORM EN 50182

OVE/ONORM EN 50189
OVE/ONORM EN 50522

OVE/ONORM EN 60865-1

OVE/ONORM EN 61936-1
OVE-L 1

OVE Directive R23-1

VbF
VEMF

DIN 48207

-8/97 — Austria

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

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

Eurocode 3: Design of steel structures - Part 1-1: General rules and rules for
buildings

Eurocode 7: Geotechnical design - Part 1: General rules
Eurocode 7 - Geotechnical design - Part 2: Ground investigation and testing
Aluminium-clad steel wires for electrical purposes

Insulators for overhead lines with a nominal voltage above 1 kV - Part 1:
Ceramic or glass insulator units for AC systems - Definitions, test methods
and acceptance criteria

Insulators for overhead lines with a nominal voltage above 1000 V - Part 2:
Insulator strings and insulator sets for a.c. systems - Definitions, test methods
and acceptance criteria

Insulators for overhead lines - Composite suspension and tension insulators
for a.c. systems with a nominal voltage greater than 1 000 V - Definitions, test
methods and acceptance criteria

Insulators for overhead lines - Composite line post insulators for A.C. systems
with a nominal voltage greater than 1 000 V - Definitions, test methods and
acceptance criteria

Power installations exceeding 1 kV AC

Operation of electrical installations - Part 1: General requirements (Part 2-
100: National annexes)

Conductors for overhead lines - Round wire concentric lay stranded
conductors

Conductors for overhead lines - Zinc coated steel wires
Earthing of power installations exceeding 1 kV a.c.

Short-circuit currents - Calculation of effects - Part 1: Definitions and
calculation methods

Power installations exceeding 1 kV a.c. - Part 1: Common rules
Construction of overhead lines up to 1000 V

Electrical, magnetic and electromagnetic fields in the frequency range from 0
Hz to 300 GHz Part 1: Limiting exposure of members of the public

Federal Decree on flammable liquids
Federal Decree on electromagnetic fields

Stranded conductors; laying of stranded conductors for overhead lines





