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Foreword 
 
This European Standard was prepared by the Technical Committee CENELEC TC 11, Overhead 
electrical lines exceeding AC 1 kV (DC 1,5 kV).  
 
The text of the draft was submitted to the Unique Acceptance Procedure and was approved by 
CENELEC as EN 50341-1 on 2001-01-01. 
 
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) 2002-05-01 
 
 - latest date by which the national standards conflicting 
  with the EN have to be withdrawn (dow) 2004-01-01 
 
Annexes designated "normative" are part of the body of the standard.  
Annexes designated "informative" are given for information only.  
In this standard, annexes E, G, J & K are normative and annexes A, B, C, D, F, H, L, M, N, P, Q & R are 
informative. 
 
As far as the overhead lines towers are concerned, the designer may refer to prEN 1993-7-1, currently 
referred to as ENV 1993-3-1, as prepared by TC 250 of CEN, if considered appropriate. 

__________ 

SIST EN 50341-1:2002

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN 50341-1:2002
https://standards.iteh.ai/catalog/standards/sist/2ffd37b3-1082-4195-8c1c-

9dce77737d78/sist-en-50341-1-2002



 - 3 - EN 50341-1:2001 

Contents 
 Introduction………....................................................................................................................... 12 

1 Scope……………….. .................................................................................................................... 14 

2 Definitions, symbols and references......................................................................................... 14 

2.1 Definitions………. ............................................................................................................. 14 
2.2 List of symbols .................................................................................................................. 26 
2.3 References........................................................................................................................ 32 

3 Basis of design……..................................................................................................................... 36 

3.1 General…….. .................................................................................................................... 36 
3.2 Requirements ................................................................................................................... 38 

3.2.1 Basic requirements.............................................................................................. 38 
3.2.2 Reliability of overhead lines ................................................................................ 38 
3.2.3 Security requirements ......................................................................................... 39 
3.2.4 Safety requirements during construction and maintenance................................ 39 
3.2.5 Coordination of strength ...................................................................................... 39 
3.2.6 Additional considerations .................................................................................... 40 
3.2.7 Design working life .............................................................................................. 40 
3.2.8 Durability.............................................................................................................. 40 
3.2.9 Quality assurance................................................................................................ 40 

3.3 Limit states …….. ............................................................................................................ 40 
3.3.1 General................................................................................................................ 40 
3.3.2 Ultimate limit states ............................................................................................. 40 
3.3.3 Serviceability limit states ..................................................................................... 41 
3.3.4 Limit state design ................................................................................................ 41 

3.4 Actions…….. ..................................................................................................................... 42 
3.4.1 Principal classifications ....................................................................................... 42 
3.4.2 Characteristic values of actions .......................................................................... 43 
3.4.3 Combination values of variable actions............................................................... 43 

3.5 Material properties ............................................................................................................ 43 
3.6 Modelling for structural analysis and resistance............................................................... 44 

3.6.1 General................................................................................................................ 44 
3.6.2 Interactions between support foundations and soil............................................. 44 

3.7 Design values and verification method............................................................................. 44 
3.7.1 General................................................................................................................ 44 
3.7.2 Design values...................................................................................................... 45 
3.7.3 Basic design equation ......................................................................................... 45 
3.7.4 Combination of actions........................................................................................ 46 

4 Actions on lines…….................................................................................................................... 47 

4.1 Introduction……................................................................................................................ 47 
4.2 Actions, General approach ............................................................................................... 47 

4.2.1 Permanent loads ................................................................................................. 47 
4.2.2 Wind loads........................................................................................................... 47 
4.2.3 Ice loads .............................................................................................................. 56 
4.2.4 Combined wind and ice loads ............................................................................. 58 
4.2.5 Temperature effects ............................................................................................ 60 
4.2.6 Construction and maintenance loads.................................................................. 60 
4.2.7 Security loads...................................................................................................... 61 
4.2.8 Forces due to short circuit currents..................................................................... 62 
4.2.9 Other special forces ............................................................................................ 62 
4.2.10 Load cases .......................................................................................................... 62 
4.2.11 Partial factors for actions..................................................................................... 66 

SIST EN 50341-1:2002

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN 50341-1:2002
https://standards.iteh.ai/catalog/standards/sist/2ffd37b3-1082-4195-8c1c-

9dce77737d78/sist-en-50341-1-2002



EN 50341-1:2001 - 4 - 

4.3 Actions, Empirical approach ............................................................................................. 67 
4.3.1 Permanent loads ................................................................................................. 67 
4.3.2 Wind loads........................................................................................................... 67 
4.3.3 Ice loads .............................................................................................................. 68 
4.3.4 Combined wind and ice loads ............................................................................. 68 
4.3.5 Temperature effects ............................................................................................ 68 
4.3.6 Construction and maintenance loads.................................................................. 68 
4.3.7 Security loads...................................................................................................... 68 
4.3.8 Forces due to short circuit currents..................................................................... 69 
4.3.9 Other special forces ............................................................................................ 69 
4.3.10 Load cases .......................................................................................................... 69 
4.3.11 Partial factors for actions..................................................................................... 70 

5. Electrical requirements............................................................................................................... 71 

5.1 Voltage classification ........................................................................................................ 71 
5.2 Currents……..................................................................................................................... 72 

5.2.1 Normal current..................................................................................................... 72 
5.2.2 Short-circuit current ............................................................................................. 72 

5.3 Insulation co-ordination..................................................................................................... 73 
5.3.1 General................................................................................................................ 73 
5.3.2 Origin and classification of voltage stresses on overhead lines 
 and evaluation of the representative overvoltages ............................................. 73 
5.3.3 Determination of the co-ordination withstand voltage ......................................... 74 
5.3.4 Determination of the required withstand voltage................................................. 76 
5.3.5 Electrical clearance distances to avoid flashover ............................................... 76 

5.4 Internal and external clearances .......................................................................................81 
5.4.1 Introduction.......................................................................................................... 81 
5.4.2 General considerations and load cases.............................................................. 81 
5.4.3 Clearances within the span and at the tower ...................................................... 84 
5.4.4 Clearances to ground in areas remote from buildings, roads, 
 railways and navigable waterways...................................................................... 85 
5.4.5 Clearances to buildings, traffic routes, other lines and recreational areas ......... 86 

5.5 Corona effect .................................................................................................................... 92 
5.5.1 Radio noise ........................................................................................................ 92 
5.5.2 Audible noise....................................................................................................... 93 
5.5.3 Corona loss ......................................................................................................... 93 

5.6  Electric and magnetic fields .............................................................................................. 94 
5.6.1 Electric and magnetic fields under a line............................................................. 94 
5.6.2 Electric and magnetic field induction................................................................... 94 
5.6.3  Interference with telecommunication circuits ...................................................... 95 

6. Earthing systems ...................................................................................................................... 95 

6.1 Purpose……. .................................................................................................................... 95 
6.2  Dimensioning of earthing systems at power frequency.................................................... 95 

6.2.1 General................................................................................................................ 95 
6.2.2 Dimensioning with respect to corrosion and mechanical strength...................... 96 
6.2.3 Dimensioning with respect to thermal strength ................................................... 97 
6.2.4 Dimensioning with regard to human safety ......................................................... 97 

6.3  Construction of earthing systems ................................................................................... 101 
6.3.1 Installation of earth electrodes .......................................................................... 101 
6.3.2 Transferred potentials ....................................................................................... 101 

6.4  Earthing measures against lightning effects................................................................... 102 
6.5  Measurements for and on earthing systems .................................................................. 102 
6.6 Site inspection and documentation of earthing systems ................................................ 102 

SIST EN 50341-1:2002

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN 50341-1:2002
https://standards.iteh.ai/catalog/standards/sist/2ffd37b3-1082-4195-8c1c-

9dce77737d78/sist-en-50341-1-2002



 - 5 - EN 50341-1:2001 

7 Supports .................................................................................................................................... 102 

7.1 Initial design considerations ........................................................................................... 102 
7.2 Materials……….. ............................................................................................................ 102 

7.2.1 Steel materials, bolts, nuts and washers, welding consumables...................... 102 
7.2.2 Cold formed steel ..............................................................................................103 
7.2.3 Requirements for steel grades subject to galvanising ...................................... 103 
7.2.4 Holding-down bolts............................................................................................ 103 
7.2.5 Concrete and reinforcing steel .......................................................................... 103 
7.2.6 Timber ............................................................................................................... 103 
7.2.7 Guy materials .................................................................................................... 103 
7.2.8 Other materials .................................................................................................. 103 

7.3 Lattice steel towers ......................................................................................................... 103 
7.3.1 General.............................................................................................................. 103 
7.3.2 Basis of design .................................................................................................. 104 
7.3.3 Materials ............................................................................................................ 104 
7.3.4 Serviceability limit states ....................................................................................104 
7.3.5 Ultimate limit states ........................................................................................... 104 
7.3.6 Connections ...................................................................................................... 106 
7.3.7 Fabrication and erection.................................................................................... 107 
7.3.8 Design assisted by testing ................................................................................ 107 

7.4 Steel poles .................................................................................................................... 107 
7.4.1 General.............................................................................................................. 107 
7.4.2 Basis of design .................................................................................................. 108 
7.4.3 Materials ............................................................................................................ 108 
7.4.4 Serviceability limit states ................................................................................... 108 
7.4.5 Ultimate limit states ........................................................................................... 108 
7.4.6 Connections ...................................................................................................... 109 
7.4.7 Fabrication and erection.................................................................................... 111 
7.4.8 Design assisted by testing ................................................................................ 111 

7.5 Timber poles ................................................................................................................... 111 
7.5.1 General.............................................................................................................. 111 
7.5.2 Basis of design .................................................................................................. 111 
7.5.3 Materials ............................................................................................................ 111 
7.5.4 Serviceability limit states .................................................................................. 111 
7.5.5 Ultimate limit states ............................................................................................112 
7.5.6 Resistance of connections ................................................................................ 112 
7.5.7 Design assisted by testing ............................................................................... 112 

7.6 Concrete poles................................................................................................................ 113 
7.6.1 General.............................................................................................................. 113 
7.6.2 Basis of design .................................................................................................. 113 
7.6.3 Materials .............................................................................................................113 
7.6.4 Serviceability limit states .................................................................................. 114 
7.6.5 Ultimate limit states ........................................................................................... 114 
7.6.6 Design assisted by testing ................................................................................ 114 

7.7 Guyed structures ............................................................................................................ 115 
7.7.1 General.............................................................................................................. 115 
7.7.2 Basis of design .................................................................................................. 115 
7.7.3 Materials ............................................................................................................ 115 
7.7.4 Serviceability limit states ................................................................................... 115 
7.7.5 Ultimate limit states ........................................................................................... 115 
7.7.6 Design details for guys ...................................................................................... 116 

7.8 Other structures .............................................................................................................. 117 

SIST EN 50341-1:2002

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN 50341-1:2002
https://standards.iteh.ai/catalog/standards/sist/2ffd37b3-1082-4195-8c1c-

9dce77737d78/sist-en-50341-1-2002



EN 50341-1:2001 - 6 - 

7.9 Corrosion protection and finishes ................................................................................... 117 
7.9.1 General.............................................................................................................. 117 
7.9.2 Galvanising........................................................................................................ 118 
7.9.3 Metal spraying ................................................................................................... 118 
7.9.4 Paint over galvanising in plant (Duplex system) ............................................... 118 
7.9.5 Decorative finishes ............................................................................................ 119 
7.9.6 Use of weather-resistant steels......................................................................... 119 
7.9.7 Protection of timber poles.................................................................................. 119 

7.10 Maintenance facilities ..................................................................................................... 119 
7.10.1 Climbing............................................................................................................. 119 
7.10.2 Maintainability.................................................................................................... 119 
7.10.3  Safety requirements ......................................................................................... 119 

7.11 Loading tests................................................................................................................... 120 
7.12 Assembly and erection ................................................................................................... 120 

8 Foundations…………................................................................................................................. 120 

8.1 Introduction…….............................................................................................................. 120 
8.2 General requirements ..................................................................................................... 120 
8.3 Soil investigation............................................................................................................. 121 
8.4 Loads acting on the foundations..................................................................................... 121 
8.5 Geotechnical design ....................................................................................................... 122 

8.5.1 General.............................................................................................................. 122 
8.5.2 Geotechnical design by calculation................................................................... 122 
8.5.3 Geotechnical design by prescriptive measures ................................................ 123 

8.6 Loading tests................................................................................................................... 123 
8.7 Structural design............................................................................................................. 123 
8.8 Construction and installation .......................................................................................... 124 

9 Conductors and overhead earthwires (ground wires) with or without  
 telecommunication circuits ...................................................................................................... 124 

9.1 Introduction…….............................................................................................................. 124 
9.2 Aluminium based conductors ......................................................................................... 125 

9.2.1 Characteristics and dimensions ........................................................................ 125 
9.2.2 Electrical requirements...................................................................................... 125 
9.2.3 Conductor service temperatures and grease characteristics............................ 126 
9.2.4 Mechanical requirements .................................................................................. 126 
9.2.5 Corrosion protection .......................................................................................... 126 
9.2.6 Test requirements ..............................................................................................127 

9.3 Steel based conductors .................................................................................................. 127 
9.3.1 Characteristics and dimensions ........................................................................ 127 
9.3.2 Electrical requirements...................................................................................... 127 
9.3.3 Conductor service temperatures and grease characteristics.............................127 
9.3.4 Mechanical requirements .................................................................................. 127 
9.3.5 Corrosion protection .......................................................................................... 128 
9.3.6 Test requirements ............................................................................................. 128 

9.4 Copper based conductors .............................................................................................. 128 
9.5 Conductors (OPCON's) and ground wires (OPGW's) containing optical 
 fibre elecommunication circuits ...................................................................................... 128 

9.5.1 Characteristics and dimensions ........................................................................ 128 
9.5.2 Electrical requirements...................................................................................... 128 
9.5.3 Conductor service temperature......................................................................... 129 
9.5.4 Mechanical requirements .................................................................................. 129 
9.5.5 Corrosion protection .......................................................................................... 129 
9.5.6 Test requirements ............................................................................................. 129 

SIST EN 50341-1:2002

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN 50341-1:2002
https://standards.iteh.ai/catalog/standards/sist/2ffd37b3-1082-4195-8c1c-

9dce77737d78/sist-en-50341-1-2002



 - 7 - EN 50341-1:2001 

9.6 General requirements ..................................................................................................... 129 
9.6.1 Avoidance of damage........................................................................................ 129 
9.6.2 Partial factor for conductors .............................................................................. 129 

9.7 Test reports and certificates ........................................................................................... 130 
9.8 Selection, delivery and installation of conductors........................................................... 130 

10 Insulators ................................................................................................................................... 130 

10.1 General……… ................................................................................................................ 130 
10.2 Standard electrical requirements.................................................................................... 130 
10.3 RIV requirements and corona extinction voltage............................................................ 131 
10.4 Pollution performance requirements............................................................................... 131 
10.5 Power arc requirements.................................................................................................. 132 
10.6 Audible noise requirements ............................................................................................ 132 
10.7 Mechanical requirements................................................................................................ 132 
10.8 Durability requirements................................................................................................... 132 

10.8.1 General requirements for durability of insulators .............................................. 132 
10.8.2 Protection against vandalism ............................................................................ 132 
10.8.3 Protection of ferrous materials .......................................................................... 133 
10.8.4 Additional corrosion protection.......................................................................... 133 

10.9 Material selection and specification................................................................................ 133 
10.10 Characteristics and dimensions of insulators ................................................................. 133 
10.11 Type test requirements ................................................................................................... 134 

10.11.1 Standard type tests ........................................................................................... 134 
10.11.2 Optional type tests............................................................................................. 134 

10.12 Sample test requirements............................................................................................... 134 
10.13 Routine test requirements............................................................................................... 135 
10.14 Summary of test requirements........................................................................................ 135 
10.15 Test reports and certificates ........................................................................................... 135 
10.16 Selection, delivery and installation of insulators............................................................. 135 

11 Line equipment – Overhead line fittings ................................................................................. 135 

11.1 General..…….................................................................................................................. 135 
11.2 Electrical requirements ................................................................................................... 136 

11.2.1 Requirements applicable to all fittings............................................................... 136 
11.2.2 Requirements applicable to current carrying fittings ......................................... 136 

11.3 RIV requirements and corona extinction voltage............................................................ 136 
11.4 Magnetic characteristics ................................................................................................. 136 
11.5 Short circuit current and power arc requirements .......................................................... 136 
11.6 Mechanical requirements................................................................................................ 137 
11.7 Durability requirements................................................................................................... 137 
11.8 Material selection and specification................................................................................ 137 
11.9 Characteristics and dimensions of fittings ...................................................................... 137 
11.10 Type test requirements ................................................................................................... 138 

11.10.1 Standard type tests ........................................................................................... 138 
11.10.2 Optional type tests............................................................................................. 138 

11.11 Sample test requirements............................................................................................... 138 
11.12 Routine test requirements............................................................................................... 138 
11.13 Test reports and certificates ........................................................................................... 138 
11.14 Selection, delivery and installation of fittings .................................................................. 138 

12 Quality assurance, checks and taking-over ........................................................................... 139 

12.1 Quality assurance ........................................................................................................... 139 
12.2 Checks and taking-over .................................................................................................. 139 

SIST EN 50341-1:2002

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN 50341-1:2002
https://standards.iteh.ai/catalog/standards/sist/2ffd37b3-1082-4195-8c1c-

9dce77737d78/sist-en-50341-1-2002



EN 50341-1:2001 - 8 - 

Annex A (informative) Strength coordination ....................................................................................... 141 

A.1 Recommended design criteria..................................................................................................... 141 
A.2 Proposed strength coordination .................................................................................................. 141 

Annex B (informative) Extreme wind speeds and ice loads................................................................ 143 

B.1 Definition of symbols used in this annex ..................................................................................... 143 
B.2 Evaluation of extreme wind speed data ...................................................................................... 143 
B.3 Definition of extreme ice load ...................................................................................................... 144 
B.4 Statistical ice parameters ............................................................................................................ 145 

B.4.1 Basic ice load.................................................................................................................. 145 
B.4.2 Maximum yearly ice load lm ............................................................................................ 145 
B.4.3 Maximum ice load over several years lmax ...................................................................... 145 
B.4.4 Mean value lmm of maximum yearly ice loads................................................................. 145 
B.4.5 Coefficient of variation vl for maximum yearly ice loads................................................. 145 

B.5 Extreme ice load evaluation based on various data sources...................................................... 145 
B.5.1 Data sources for statistical evaluation ............................................................................ 145 
B.5.2 Yearly maxima ice loads during periods of at least 10 years are available ................... 146 
B.5.3 Maximum ice load lmax is known only for a limited number of years............................... 146 
B.5.4 Evaluation of annual maximum ice load by means of analyses of meteorogical data ... 146 

B.6 Combination of wind speeds and ice loads................................................................................. 147 
B.6.1 Extreme ice load lL combined with a moderate wind speed VIH ..................................... 147 

B.6.2 High wind speed VIL combined with a moderate ice load lH ........................................... 147 

Annex C (informative) Special forces .................................................................................................... 148 

C.1 Definition of symbols used in this annex ..................................................................................... 148 
C.2 Forces due to short circuit currents ............................................................................................. 148 
C.3 Avalanches, creeping snow......................................................................................................... 149 
C.4 Earthquakes….……… ................................................................................................................. 149 

Annex D (informative) Statistical data for the Gumbel distribution of extremes .............................. 150 

D.1 Definition of symbols used in this annex ..................................................................................... 150 
D.2 The Gumbel distribution .............................................................................................................. 150 
D.3 Example of using C1 and C2 ........................................................................................................ 154 
D.4 Calculation of C1 and C2 .............................................................................................................. 154 

Annex E (normative) Electrical requirements....................................................................................... 158 

E.1 Definition of symbols used in this annex ..................................................................................... 158 
E.2 Insulation co-ordination ............................................................................................................... 159 

E.2.1 Development of theoretical formulae for calculating electrical distances....................... 159 
E.2.2 Required withstand voltage of the air Urw ....................................................................... 159 
E.2.3 Overvoltages to be taken into account ........................................................................... 162 
E.2.4 Calculation formulae.. ..................................................................................................... 164 
E.2.5 Altitude factor………. ...................................................................................................... 164 

Annex F (informative) Electrical requirements ..................................................................................... 166 

F.1 Definition of symbols used in this annex ..................................................................................... 166 
F.2 Insulation co-ordination. Examples of calculation of Del, Dpp and D50Hz 
 for different system voltages........................................................................................................ 166 

F.2.1 Range I: 90 kV system equipped with insulator strings composed of 6 units .................166 
F.2.2 Range I: 90 kV system equipped with insulator strings composed of 9 units ................ 168 
F.2.3 Range II: 400 kV system................................................................................................. 169 

SIST EN 50341-1:2002

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN 50341-1:2002
https://standards.iteh.ai/catalog/standards/sist/2ffd37b3-1082-4195-8c1c-

9dce77737d78/sist-en-50341-1-2002



 - 9 - EN 50341-1:2001 

Annex G (normative) Earthing systems ................................................................................................ 172 

G.1 Definition of symbols used in this annex ..................................................................................... 172 
G.2 Minimum dimensions of earth electrode materials ensuring mechanical strength  
 and corrosion resistance…………… ........................................................................................... 173 
G.3 Current rating calculation............................................................................................................. 174 
G.4 Touch voltage and body current .................................................................................................. 177 

G.4.1 Equivalence between touch voltage and body current................................................... 177 
G.4.2 Calculation taking into account additional resistances................................................... 179 

G.5 Measuring touch voltages............................................................................................................ 180 
G.6 Reduction factor related to earthwires of overhead lines ............................................................ 180 

G.6.1 General……………… ..................................................................................................... 180 
G.6.2 Values of reduction factors of overhead lines ................................................................ 181 

Annex H (informative) Earthing systems............................................................................................... 182 

H.1 Definition of symbols used in this annex ..................................................................................... 182 
H.2 Basis for the verification .............................................................................................................. 182 

H.2.1 Soil resistivity……….. ..................................................................................................... 182 
H.2.2 Resistance to earth…. .................................................................................................... 183 

H.3 Installation of earth electrodes and earthing conductors............................................................. 186 
H.3.1 Installation of earth electrodes........................................................................................ 186 
H.3.2 Installation of earthing conductors.................................................................................. 186 

H.4 Measurements for and on earthing systems ............................................................................... 187 
H.4.1 Measurement of soil resistivities..................................................................................... 187 
H.4.2 Measurement of resistances to earth and impedances to earth .................................... 187 
H.4.3 Determination of the earth potential rise......................................................................... 189 

Annex J (normative) Lattice steel towers ............................................................................................. 190 

J.1 Definition of symbols used in this annex ……… ......................................................................... 190 
J.2 Classification of cross sections ................................................................................................... 191 
 J.2.1 Basis………. ................................................................................................................... 191 
 J.2.2 Classification................................................................................................................... 191 
 J.2.3 Effective cross-section properties for compression numbers......................................... 191 
J.3 Section properties…. ................................................................................................................... 192 
 J.3.1 Gross cross section ........................................................................................................ 192 
 J.3.2 Net area……................................................................................................................... 192 
J.4 Check of cross section resistance............................................................................................... 193 
 J.4.1 Tension…….................................................................................................................... 193 
 J.4.2 Compression................................................................................................................... 194 
 J.4.3 Bending moment............................................................................................................. 194 
 J.4.4 Bending and axial forces .................................................................................................194 
J.5 Check of the buckling resistance of members ............................................................................ 195 
 J.5.1 Compression members................................................................................................... 195 
 J.5.2 Lateral torsional buckling of beams ................................................................................ 196 
 J.5.3 Bending and axial tension............................................................................................... 196 
 J.5.4 Bending and axial compression...................................................................................... 196 
J.6 Buckling length of members ........................................................................................................ 196 
 J.6.1 General…….................................................................................................................... 196 
 J.6.2 Leg members and chords ............................................................................................... 196 
 J.6.3 Bracing patterns.............................................................................................................. 197 
 J.6.4 Compound members ...................................................................................................... 202 
J.7 Additional recommendations on bracing patterns ....................................................................... 204 
 J.7.1 Horizontal edge members with horizontal plan bracing.................................................. 204 
 J.7.2 Horizontal edge members without horizontal plan bracing ............................................ 205 
 J.7.3 Cranked K bracing .......................................................................................................... 206 
 J.7.4 Portal frame .................................................................................................................... 206 

SIST EN 50341-1:2002

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN 50341-1:2002
https://standards.iteh.ai/catalog/standards/sist/2ffd37b3-1082-4195-8c1c-

9dce77737d78/sist-en-50341-1-2002



EN 50341-1:2001 - 10 - 

J.8 Calculation of effective slenderness  λ eff ................................................................................... 206 
J.9 Selection of buckling cases for angles ........................................................................................ 207 
 J.9.1 Single angle .................................................................................................................... 207 
 J.9.2 Compound members / Laced members ......................................................................... 208 
J.10 Secondary (redundant) members ............................................................................................... 208 
J.11 Bolted connections…................................................................................................................... 209 

Annex K (normative) Steel poles............................................................................................................ 211 

K.1 Definition of symbols used in this annex ……… ......................................................................... 211 
K.2 Classification of cross sections ................................................................................................... 212 
K.3 Effective cross-sections properties of class 4 cross-sections ..................................................... 213 
K.4 Resistance of circular cross sections, without opening, 
 under preponderant bending moment ......................................................................................... 213 
K.5 Resistance of polygonal cross sections, without opening, 
 under preponderant bending moment ......................................................................................... 214 
 K.5.1 Class 3 cross-sections.................................................................................................... 214 
 K.5.2 Class 4 cross-sections.................................................................................................... 215 
K.6 Design of holding-down bolts ...................................................................................................... 215 

Annex L (informative) Design requirements for supports and foundations...................................... 219 

L.1 Structural requirement ................................................................................................................. 219 
L.2 Configuration requirements : types of supports and uses........................................................... 219 
L.3 Phase conductor and earthwire attachment................................................................................ 221 
L.4 Foundation steelwork .................................................................................................................. 221 
L.5 Erection/maintenance facilities .................................................................................................... 221 
L.6 Mass-length restrictions............................................................................................................... 221 

Annex M (informative) Typical values of the geotechnical parameters of soils and rocks ............. 222 

M.1 General……………….. ................................................................................................................ 222 
M.2 Definitions ………….. .................................................................................................................. 222 
M.3 Units…………………. .................................................................................................................. 222 

Annex N (informative) Conductors and overhead earthwires............................................................. 226 

N.1 Specification of conductors and earthwires................................................................................. 226 
 N.1.1 Factors influencing the specification of conductors and earthwires............................... 226 
 N.1.2 Operational factors ......................................................................................................... 226 
 N.1.3 Maintenance requirements ............................................................................................. 226 
 N.1.4 Environmental parameters.............................................................................................. 226 
N.2 Selection of conductors and earthwires ...................................................................................... 227 
N.3 Packing and delivery of conductors and earthwires.................................................................... 227 
N.4 Precautions during installation of conductors and earthwires..................................................... 227 

Annex P (informative) Tests on overhead line insulators and insulator sets in porcelain 
    and glass insulating materials ....................................................................... 228 

Annex Q (informative) Insulators…........................................................................................................ 231 

Q.1 Specification of insulators............................................................................................................ 231 
 Q.1.1 Factors influencing the specification of insulators .......................................................... 231 
 Q.1.2 Operational factors ......................................................................................................... 231 
 Q.1.3 Maintenance requirements ............................................................................................. 231 
 Q.1.4 Environmental parameters.............................................................................................. 231 
Q.2 Selection of insulators ................................................................................................................ 232 
Q.3 Packing and delivery of insulators............................................................................................... 232 
Q.4 Precautions during installation of insulators ................................................................................ 232 

SIST EN 50341-1:2002

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN 50341-1:2002
https://standards.iteh.ai/catalog/standards/sist/2ffd37b3-1082-4195-8c1c-

9dce77737d78/sist-en-50341-1-2002



 - 11 - EN 50341-1:2001 

Annex R (informative) Line equipment – Overhead line fittings ......................................................... 233 

R.1 Specification and selection of fittings .......................................................................................... 233 
 R.1.1 Factors influencing specification and selection .............................................................. 233 
 R.1.2 Operational factors ......................................................................................................... 233 
 R.1.3 Maintenance requirements ............................................................................................. 233 
 R.1.4 Environmental parameters.............................................................................................. 233 
R.2 Packing and delivery of fittings .................................................................................................... 234 
R.3 Precautions during installation of fittings ..................................................................................... 234 

SIST EN 50341-1:2002

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN 50341-1:2002
https://standards.iteh.ai/catalog/standards/sist/2ffd37b3-1082-4195-8c1c-

9dce77737d78/sist-en-50341-1-2002



EN 50341-1:2001 - 12 - 

Introduction 
 

Detailed structure of the standard 
 
The standard comprises three parts: 
 
Part 1: General requirements - Common specifications 
 
This part, also referred to as the Main Body, includes clauses common to all countries. These clauses 
have been prepared by Working Groups and approved by CLC/TC 11.  
 
The Main Body is available in English, French and German. 
 
Part 2: Index of National Normative Aspects 
 
This index gives the list of all the National Normative Aspects (NNAs) - see signification and contents of 
NNAs hereafter under “Part 3: National Normative Aspects”. 
 
The index is available in English, French and German. 
 
Part 3: National Normative Aspects 
 
The National Normative Aspects (NNAs) reflect national practices. They generally include A-deviations, 
special national conditions and national complements. 
 
A-deviations: 

A-deviations are required by existing national laws or regulations, which cannot be altered at the time of 
preparation of the standard. 

Reference is made to CENELEC Internal Regulations Part 2, definition 3.1.9. 
 
Special national conditions (snc): 

Special national conditions are national characteristics or practices that cannot be changed even over a 
long period, e.g. those due to climatic conditions, earth resistivity, etc. 

Reference is made to CENELEC Internal Regulations, Part 2, definition 3.1.7/ 3.1.9. 
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National complements (NCPTs): 

National complements reflect national practices, which are neither A-deviations, nor special national 
conditions. It has been agreed within CLC/TC 11 that NCPTs should be gradually adapted to the Main 
Body, aiming at the usual EN standard structure including only a Main Body, A-deviations and special 
national conditions. 
 
Rules for the numbering of NNAs: 

The NNAs are numbered as follows : 

AT Austria EN 50341-3-1 
BE Belgium EN 50341-3-2 
CH Switzerland EN 50341-3-3 
DE Germany EN 50341-3-4 
DK Denmark EN 50341-3-5 
ES Spain EN 50341-3-6 
FI Finland EN 50341-3-7 
FR France EN 50341-3-8 
GB Great Britain EN 50341-3-9 
GR Greece EN 50341-3-10 
IE Ireland EN 50341-3-11 
IS Iceland EN 50341-3-12 
IT Italy EN 50341-3-13 
LU Luxembourg EN 50341-3-14  (non existant) 
NL Netherlands EN 50341-3-15 
NO Norway EN 50341-3-16 
PT Portugal EN 50341-3-17 
SE Sweden EN 50341-3-18 
CZ Czech Republic EN 50341-3-19 
x xxxx EN 50341-3-xx, etc. 
 
Language: 

The NNAs are published in English and in the national language(s) of the respective country. 
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