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Foreword 
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as EN 50423-1 on 2004-10-01. 
 
This European Standard is to be read with EN 50341-1:2001. 
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Introduction 
This standard is based on EN 50341-1  “Overhead electrical lines exceeding AC 45 kV – Part 1: General 
requirements – Common Specifications”. 

As an aid to the user the clause numbers of this standard refer to, amend, substitute for or add to the text 
of the same clause number in EN 50341-1. Consequently, contrary to usual practice, the clauses of this 
standard are not numbered sequentially.  

In order to avoid confusion regarding references to NNAs, the NNAs of EN 50341 (ie. EN 50341-3) are 
referred to as “associated NNAs” to EN 50341. All other reference to NNAs in this standard refer to those 
included in EN 50423-3, which may be either entirely new NNAs or amended and updated NNAs of 
EN 50341-3. 

1 Scope 
This standard applies to bare and covered conductor overhead lines and overhead insulated cable 
systems with nominal voltage exceeding AC 1 kV up to and including AC 45 kV and with rated 
frequencies below 100 Hz. 

In general the requirements in EN 50341-1 apply. This standard specifies additional requirements and 
simplifications that apply only for this voltage range. 

In connection with EN 50341-1, this standard specifies the general requirements that shall be met for the 
design and construction of new overhead lines to ensure that the line is suitable for its purpose with 
regard to safety of persons, maintenance, operation and environmental considerations. 

This standard does not apply to: 

– overhead electric lines inside closed electrical areas as defined in HD 637 S1; 
– catenary systems of electrified railways unless explicitly required by another standard.  

  
 

  

 

 
 

 
 

 

 
  

 
 
 
 

 

 
 

 
 

SEK Svensk Elstandard



EN 50423-3-18:2007 - 1/81- Sweden 

 
National Normative Aspects (NNA) 

for 
SWEDEN 

 
 

Based on EN 50423-1:2005 
 

 
 
 
 

SEK Svensk Elstandard



EN 50423-3-18:2007 - 2/81 - Sweden 

Contents 
 

 page 

Foreword ........................................................................................................... 7 

1  Scope ........................................................................................................ 8 

2  Definitions, symbols and references ...................................................... 8 

2.1  Definitions ............................................................................................... 8 

2.2  List of symbols ....................................................................................... 9 

2.3  References .............................................................................................. 9 

3  Basis of design ....................................................................................... 12 

3.2.2  Reliability of overhead lines ................................................................ 12 

3.7.2  Design values ....................................................................................... 13 

4  Actions on lines ..................................................................................... 13 

4.2.2.2  Dynamic wind pressure ....................................................................... 13 

4.2.2.3  Wind force on any element of the line ............................................... 14 

4.2.2.4.1  Wind forces on conductors ....................................................... 14 

4.2.2.4.2  Wind force on insulators ............................................................ 14 

4.2.2.4.3  Wind forces on lattice towers .................................................... 14 

4.2.2.4.4  Wind forces on poles .................................................................. 15 

4.2.3.2  Characteristic ice load ......................................................................... 15 

4.2.3.3  Ice forces on conductors .................................................................... 17 

4.2.4.2  Drag factors and ice densities ............................................................ 17 

4.2.4.3  Dynamic wind pressure ....................................................................... 18 

4.2.4.4  Equivalent diameter D of ice covered conductor .............................. 18 

4.2.5  Temperature effects ............................................................................. 18 

4.2.6  Construction and maintenance loads ................................................ 18 

4.2.7  Security loads ....................................................................................... 18 

4.2.10.2 Standard load cases ............................................................................ 19 

4.2.11  Partial factors for actions .................................................................... 24 

5  Electrical requirements .......................................................................... 25 

SEK Svensk Elstandard



Sweden - 3/81 - EN 50423-3-18:2007 

5.3  Insulation co-ordination ...................................................................... 25 

5.3.3.2  Insulation co-ordination for continuous power frequency voltage 
and temporary over voltages .............................................................. 27 

5.3.3.4  Insulation co-ordination for fast front overvoltages ......................... 28 

5.4.2.2  Load cases for calculation of clearances .......................................... 28 

5.4.3  Clearances within the span and at the tower .................................... 32 

5.4.4  Clearances to ground in areas remote from buildings, roads, 
railways and navigable waterways ..................................................... 37 

5.4.5  Clearances to buildings, traffic routes, other lines and recreational 
areas ...................................................................................................... 38 

6  Earthing systems ................................................................................... 48 

6.2.2.1  Earth electrodes ................................................................................... 48 

6.2.2.2  Earthing and bonding conductors ..................................................... 48 

6.2.4   Dimensioning with regard to human safety ..................................... 48 

6.2.4.1  Permissible values ............................................................................... 48 

6.2.4.2  Measures for the observance of permissible touch voltages .......... 50 

6.2.4.3  Touch voltage limits at different locations ........................................ 50 

6.3  Construction of earthing systems ........................................................ 50 

6.3.1 Installation of earth electrodes ............................................................. 50 

6.4  Earthing measures against lightning effects ....................................... 51 

7  Supports ................................................................................................. 51 

7.1  Initial design considerations ............................................................... 51 

7.2  Materials ................................................................................................ 51 

7.3.1  Lattice steel towers, General .............................................................. 51 

7.3.5.1.1  Ultimate limit states, General ..................................................... 52 

7.3.6.1.1  Connections, General ................................................................. 52 

7.3.7  Fabrication and erection ..................................................................... 52 

7.4  Steel poles ............................................................................................ 53 

7.4.5.1  Ultimate limit states, Basis .................................................................. 53 

7.4.6.1  Connections, Basis .............................................................................. 53 

SEK Svensk Elstandard



EN 50423-3-18:2007 - 4/81 - Sweden 

7.4.7  Fabrication and erection ..................................................................... 53 

7.5  Timber poles ......................................................................................... 53 

7.5.2  Basis of design ..................................................................................... 53 

7.5.3   Materials ................................................................................................ 53 

7.5.5.1  Ultimate limit states, Basis .................................................................. 53 

7.5.5.2  Calculation of internal forces and moments ..................................... 54 

7.5.5.3  Resistance of members ....................................................................... 55 

7.5.7   Design assisted by testing .................................................................. 55 

7.6.1  Concrete poles, General ...................................................................... 55 

7.6.2  Basis of design ..................................................................................... 56 

7.6.3  Materials ................................................................................................ 56 

7.6.4  Serviceability limit states .................................................................... 56 

7.6.5  Ultimate limit states ............................................................................. 57 

7.6.6  Design assisted by testing .................................................................. 57 

7.7  Guyed structures ................................................................................. 58 

7.7.3  Materials ................................................................................................ 58 

7.7.5.1  Ultimate limit states, Basis .................................................................. 58 

7.7.5.2  Calculation of internal forces and moments ..................................... 58 

7.7.5.3  Second order analysis ......................................................................... 58 

7.7.6  Design details for guys ........................................................................ 58 

7.8  Other structures ................................................................................... 58 

7.9  Corrosion protection and finishes ..................................................... 59 

7.9.2  Galvanising ........................................................................................... 60 

7.9.3  Metal spraying ...................................................................................... 60 

7.9.7  Protection of timber poles ................................................................... 60 

7.11  Loading tests ........................................................................................ 61 

8  Foundations ............................................................................................ 61 

8.2  General requirements .......................................................................... 61 

8.3  Soil investigation ................................................................................. 62 

8.4  Loads acting on the foundations ........................................................ 63 

SEK Svensk Elstandard



Sweden - 5/81 - EN 50423-3-18:2007 

8.5.2  Geotechnical design by calculation ................................................... 63 

8.5.3  Geotechnical design by prescriptive measures ................................ 67 

8.6  Loading tests ........................................................................................ 68 

8.7  Structural design .................................................................................. 68 

8.8  Construction and installation ............................................................. 69 

9  Conductors and overhead earthwires (ground wires) with or without 
telecommunication circuits ................................................................... 69 

9.1  Introduction .......................................................................................... 69 

9.2.1  Characteristics and dimensions ......................................................... 69 

9.2.3  Conductor service temperatures and grease performance ............. 70 

9.2.4  Mechanical requirements .................................................................... 70 

9.2.5  Corrosion protection ........................................................................... 73 

9.2.6  Test requirements ................................................................................ 73 

9.3.1  Steel based conductors, Characteristics and dimensions .............. 73 

9.3.3  Conductor service temperatures and grease characteristics ......... 73 

9.3.4  Mechanical requirements .................................................................... 73 

9.4  Copper based conductors ................................................................... 73 

9.5  Conductors (OPCON's) and ground wires (OPGW's) containing 
optical fibre telecommunication circuits ........................................... 74 

9.5.1  Characteristics and dimensions ......................................................... 74 

9.5.3  Conductor service temperatures ........................................................ 74 

9.5.4  Mechanical requirements .................................................................... 74 

9.6.2  Partial factor for conductor ................................................................. 74 

9.6.3  Minimum cross-section ....................................................................... 74 

9.8  Selection, delivery and installation of conductors ........................... 75 

10  Insulators ................................................................................................ 75 

10.2  Standard electrical requirements ....................................................... 75 

10.7  Mechanical requirements .................................................................... 75 

10.10  Characteristics and dimensions of insulators .................................. 76 

10.16  Selection, delivery and installation of insulators .............................. 76 

11  Line equipment - overhead line fittings ................................................ 77 

SEK Svensk Elstandard



EN 50423-3-18:2007 - 6/81 - Sweden 

11.2.2  Requirement applicable to current carrying fittings ......................... 77 

11.6  Mechanical requirements .................................................................... 77 

11.7  Durability requirements ....................................................................... 78 

11.14  Selection, delivery and installation of fittings ................................... 78 

12  Quality assurance, Checks and taking-over ........................................ 79 

12.2  Checks and taking-over ....................................................................... 79 

Annex E  Electrical requirements ............................................................. 79 

E.2  Insulation co-ordination ...................................................................... 79 

Annex G  Earthing systems ....................................................................... 80 

G.2  Material constants ................................................................................ 80 

Annex J  Lattice steel towers ................................................................... 80 

J.4.1  Check of cross section resistance, tension ...................................... 80 

J.5.1.1  Flexural buckling .................................................................................. 80 

J.6.2.2  Leg members and chords, Single members ...................................... 80 

J.6.3.1  Bracing patterns, General ................................................................... 80 

J.8  Calculation of effective slenderness .................................................. 80 

J.9  Selection of buckling cases for angles .............................................. 80 

J.11  Bolted connections .............................................................................. 80 

Annex K  Steel poles ................................................................................. 81 

K.6  Design of holding-down bolts - Table K.2 ......................................... 81 

Annex M  Typical values of the geotechnical parameters of soils and 
rocks ........................................................................................... 81 

SEK Svensk Elstandard



Sweden - 7/81 - EN 50423-3-18:2007 

Foreword 
 
1 The Swedish National Committee (NC) is identified by the following address: 
 

SEK Svensk Elstandard - TK11 Overhead Lines 
Box 1284 
SE-164 29 KISTA 
Telephone no.: +46 8 444 14 00 
Facsimile no.: +46 8 444 14 30 
E-mail sek@elstandard.se 

2 The Swedish NC has prepared this Part 3-18 of EN 50423, listing the Swedish 
national normative aspects, under the sole responsibility, and duly passed it through 
the CENELEC and CLC/TC 11 procedures. 

NOTE   The Swedish NC also takes the sole responsibility for the technically correct co-ordination of 
this EN 50423-3-18 with EN 50423.  It has performed the necessary checks in the frame of quality 
assurance/control. It is noted however that this quality assurance/control has been made in the 
framework of the general responsibility of a standard committee under the national laws/regulations. 

3 This EN 50423-3-18 is normative in Sweden and informative in other countries. 

4 This EN 50423-3-18 has to be read in conjunction with EN 50423-1, hereinafter 
referred to as Part 1. All clause numbers used in this Part 3-18 corresponds to those 
of Part 1. Specific subclauses, which are prefixed “SE”, are to be read as 
amendments to the relevant text in Part 1.  Any necessary clarification regarding the 
application of Part 3-18 in conjunction with Part 1 shall be referred to the Swedish 
NC who will, in co-operation with CLC/TC 11 clarify the requirements.  
When no reference is made in Part 3-18 to a specific subclause, then Part 1 applies. 

5 In the case of “boxed values” defined in Part 1, amended values (if any) which are 
defined in Part 3-18 shall be taken into account in Sweden. 
However any boxed value, whether in Part 1 or Part 3-18, shall not be amended in 
the direction of greater risk in a Project specification. 

6 The Swedish NC declares in accordance with subclause 3.1 of Part 1 that this Part 
3-18 follows the “General Approach” 4.1), and that consequently subclause 4.2 
“Empirical Approach” is not applicable for Sweden. 

7 The symbols used in Part 3-18 and not stated in Part 1 are identified/listed in 
2.2/SE.1. 

8 The national Swedish standards/regulations related to bare and covered conductor 
overhead lines and overhead insulated cable systems with nominal voltage 
exceeding AC 1 kV up to and including AC 45 kV and with rated frequencies below 
100 Hz.are identified/listed in 2.3/SE.1. 

 
NOTE   All National Standards referred to in this Part 3-18 and listed in 2.3/SE.2 will be replaced by the 
relevant European Standards as soon as they become available and are declared by Swedish NC to be 
applicable and thus reported to the secretary of CLC/TC 11. 
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Clause National regulation 

1 Scope 
 
(ncpt) SE.1 Application to existing overhead lines 

This Part 3-18 is applicable for new overhead lines only and not for existing lines in 
Sweden.  If some planning/design or execution work on existing lines in Sweden 
has to be performed, the degree of application of this Standard shall be agreed 
upon by the parties concerned. 

(ncpt) SE.2 Replacement 
This Part 3-18 replaces the Swedish Standards SS 436 01 01 to SS 436 01 07, 
SS 436 01 10, SS 436 01 11, SS 436 01 13 SS 436 01 14 and SS 421 07 10 for 
overhead lines with a nominal voltage exceeding AC 1 kV up to and including AC 
45 kV.  Consequently this Part take into account both Class A, Class B, and the 
reinforced lines type 1 and type 2 ”Brottsäker ledning och ledning i förstärkt 
utförande” 

(ncpt) SE.3 Optical ground wire (OPGW) and optical phase conductor 
 (OPCON) 

This Part 3-18 is applicable for installation of OPGW and OPCON, also known as 
OPPC, in overhead lines in Sweden. 

(ncpt) SE.4 All dielectric self supporting optical cable (ADSS) and optical 
attached cable (OPAC) 
This Part 3-18 is applicable for installation of ADSS and OPAC in overhead lines in 
Sweden. 

NOTE   The allowable electrical field for the ADSS cable should be taken into consideration when the 
conductor configuration is determined. 
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