BS EN 50341-2-22:2016

il ——

BSI Stand

ards Publication

Overhead electrical lines
exceeding AC 1 kV

Part 2-22: National Normative Aspects
(NNA) for Poland (based on EN
50341-1:2012)

°
bSl. Documents

Document Sharing Hub

Full document details: BS EN 50341-2-22:2016


http://www.avadocuments.com/doc/bs-en-50341-2-22-2016
http://www.avadocuments.com/doc/bs-en-50341-2-22-2016

BS EN 50341-2-22:2016

Full document details: BS EN 50341-2-22:2016

BRITISH STANDARD

National foreword
This British Standard is the UK implementation of EN 50341-2-22:2016.

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

Country | Origin Ref

Code

AT Austrian National Committee BS EN 50341-2-1

BE Belgian National Committee BS EN 50341-2-2

CH Swiss National Committee BS EN 50341-2-3

DE German National Committee BS EN 50341-2-4

DK Danish National Committee BS EN 50341-2-5

ES Spanish National Committee BS EN 50341-2-6

Fl Finnish National Committee BS EN 50341-2-7

FR French National Committee BS EN 50341-2-8

GB British National Committee BS EN 50341-2-9

GR Greek National Committee BS EN 50341-2-10

IE Irish National Committee BS EN 50341-2-11

IS Iceland National Committee BS EN 50341-2-12

IT Italian National Committee BS EN 50341-2-13

LU Luxemburg National Committee No NNA available

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

NO Norwegian National Committee BS EN 50341-2-16

PT Portuguese National Committee BS EN 50341-2-17

SE Swedish National Committee BS EN 50341-2-18

(o4 Czech National Committee BS EN 50341-2-19:2015
EE Estonian National Committee BS EN 50341-2-20:2015
Sl Slovak National Committee BS EN 50341-2-21

PL Polish National Committee BS EN 50341-2-22:2016

BS EN 50423-3:2005 and BS EN 50341-3:2001 will be withdrawn upon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

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

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

This publication does not purport to include all the necessary provisions
of a contract. Users are responsible for its correct application.

© The British Standards Institution 2016.
Published by BSI Standards Limited 2016

ISBN 978 0 580 92261 9
ICS 29.240.20

Compliance with a British Standard cannot confer immunity from
legal obligations.

This British Standard was published under the authority of the Standards
Policy and Strategy Committee on 30 November 2016.

Amendments/corrigenda issued since publication

Date Text affected

Documents

Document Sharing Hub


http://www.avadocuments.com/doc/bs-en-50341-2-22-2016
http://www.avadocuments.com/doc/bs-en-50341-2-22-2016

BS EN 50341-2-22:2016
EUROPEAN STANDARD EN 50341-2-22

NORME EUROPEENNE
EUROPAISCHE NORM March 2016

ICS 29.240.20

English Version

Overhead electrical lines exceeding AC 1 kV - Part 2-22:
National Normative Aspects (NNA) for Poland (based on EN
50341-1:2012)

This European Standard was approved by CENELEC on 2016-02-16. CENELEC members are bound to comply with the CEN/CENELEC
Internal Regulations which stipulate the conditions for giving this European Standard the status of a national standard without any alteration.

Up-to-date lists and bibliographical references concerning such national standards may be obtained on application to the CEN-CENELEC
Management Centre or to any CENELEC member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation
under the responsibility of a CENELEC member into its own language and notified to the CEN-CENELEC Management Centre has the
same status as the official versions.

CENELEC members are the national electrotechnical committees of Austria, Belgium, Bulgaria, Croatia, Cyprus, the Czech Republic,
Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia,
Lithuania, Luxembourg, Malta, the Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkey and the United Kingdom.

CENELEC

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

CEN-CENELEC Management Centre: Avenue Marnix 17, B-1000 Brussels

© 2016 CENELEC All rights of exploitation in any form and by any means reserved worldwide for CENELEC Members.

<ot MQCHINENES

Document Sharing Hub

Full document details: BS EN 50341-2-22:2016


http://www.avadocuments.com/doc/bs-en-50341-2-22-2016
http://www.avadocuments.com/doc/bs-en-50341-2-22-2016

BS EN 50341-2-22:2016
Poland 2/70 EN 50341-2-22:2016

Table of contents

EUFOPEAN FOFEWOIM ... ..uueiiiiieiiiiiteittt ettt s e et e et st s st s s ts st s st st st st st st st st s s s s s s st s s s s s sssnsnsnsnsssnsnnnnnnnnnnn 7
1. RS Te7 o] o = OO RRRR 8
1.1 LT o1 | SRR 8
1.2 [T o o] =T o] o) o= 1] o IS ST URUPR 8
2. Normative references, definitions and SYmMbOIS ... 8
21 NOIMALIVE FEFEIENCES ......eeiiiieiie et e et e e e ettt e e e e b e e e e e ste e e e ennteeeeannes 8
2.2 Definitions — in alphabetical order in Polish 1anguage ............cooeiiiiiiiiiiiieee e 11
B2 T 1= 11 o OO 15
3. BaSiS Of AESIGN ...t nes 16
3.2 Requirements of OVErNEad lINES .........ccoiiiiiiiiiieie e a e e e 16
3.2.2 Reliability reqQUIrEMENTS .......cooviieieeieeeeeeeeeee e 16
3.2.3  SECUNtY FEQUIEIMENTS ...ooiiiiiiiiiii ettt ettt et e e st e e snbne e e e sneeee s 16
BN T B W = o111 Y2 RSSO 17
3.6 DESIGN VAIUES.... .o ———— 16
3.6.2 Design value Of @n @CHION .........cciiiiiieee e a e 17
o1 1o o 1o o TN 11 = SO 17
4.3 LAY T I o =T £ S 17
4.3.1 Field of application and basic wind VEIOCItY .............c.cccciiiiiiiiiiiii e, 17
4.3.2 Y oY= I To V=Y (o Tor 1A PP PPPPPPPPPPPRt 18
I I V) 1= = g RN g To [ o] =TS = SRR 18
4.3.5 Wind forces on any overhead lin€ COMPONENT..........cooiiiiiiiiiiie e 18
44 Wind forces on overhead line COMPONENES...........c..uvviiiiiiiiii e 19
441 Wind forces 0N CONAUCTONS ... ...t e et e e e e e e e e e e e e e e e nnnes 19
g g B €T o =Y - | SRR 20
O I S (0 T3 (0 = B = Lo o) PSS SPPPPPPPPPPPPPPPPR: 20
IR T I =T I = o2 (o USRS 20
4.4.2 Wind forces on iNSUIAIOr SEES .......eeeiiiiieeeee e 20
4.4.3 Wind forces on 1attice tOWETS.. ..o 20
e Hg B € 1= o =Y - | SRR 20
e T2 1 111 g Vo o N IO PSP RSOP RPN 20
4.4.4  Wind fOrCES ON POIES ......oiiiiiiiii ettt e e et e e et e e e enbe e e e e neeas 20
4.5 [N (o =T -3 PP 20
451 (7= 0= = | PRSP 20
45.2 To7=R {oly ot=Y o) s oo g T [ o1 (o] = TN PRI 22
4.6 Combined Wind and iCE I0AAS .........oiiiiiiii et as 22
46.2 Drag factors and iCe deNSItIES .........cooiuiiiiiii e s 22
46.3 Mean wind pressure and peak WiNd PreSSUIE........coii i e e e e e e e e e e e eneeeeeeas 22
4.6.6 Combination of wind velocities and iCe 10adS............ooiuuiiiiiiiii e 22
4.6.6.1 Extreme ice load I+ combined with a high probability wind velocity Viy.....ccevvvvvvvvevenen. 22
Documents

Document Sharing Hub

Full document details: BS EN 50341-2-22:2016


http://www.avadocuments.com/doc/bs-en-50341-2-22-2016
http://www.avadocuments.com/doc/bs-en-50341-2-22-2016

BS EN 50341-2-22:2016

Poland 3/70 EN 50341-2-22:2016
4.6.6.2 Nominal ice load |; combined with low probability wind velocity Vi ........ccccooeeiiiiiiinnee. 22
4.7 Temperature EffECtS ... 23
4.8 S T=T o0 ] 51 428 0= T [ RS 23
4.8.1 LT o= | RPN 23
4.9 SAFELY JOAAS ..ot 23
49.2 Loads related to the weight of INESMEN..........coiiiiiii e 23
410 Forces due to short — CirCUit CUIMTENTS...........uuiiii e 23
412 (o= To [ oz 1T S PP PP PUPTP 23
g g B € 1= o T - | SRR 23
v S DS - T o F= 1 o I (o =T I o= TSR 23
413 Partial factors fOr @CtIONS ..........ocuiiiiiii et e e e e e e e 25
5. o[- Tox g or= 1 =T o [T T=T 0 LT 0PSRNt 25
5.2 L0 =T o (S 25
5.21 [N T3 0 =TI o U 3 =Y o | P 26
5.3 INSUIAtION CO-OFAINALION. ...ceiiiii it e et e e e e e e e e 26
5.5 Minimum air clearance distances to avoid flashover .............cccooiiiiii e 26
55.3 Empirical method based on European eXperi€nCe ............cooooeiiiiiiiiiieeeeieceiee e eeeeeea e 26
5.6 Load cases for calculation of ClearanCes ..........ueeiiiiiiiii e 26
5.6.2 Maximum coNdUCIOr t€MPEratUre.............uiviiiiiiiiiii ettt eeeeeeeeeeeeeeeeeeeeeeeeeeeeees 27
5.6.3 Wind loads for determination of electric ClearanCes...........covvueeieiiiiee i 27
5.6.3.2 Nominal wind loads for determination of internal and external clearances...................... 27
5.6.3.3 Extreme wind load for determination of internal clearances .........ccccccovceiiieeveeeeeicciinnnn. 27
5.6.4 Ice loads for determination of electric clearances...........cccceve oo 27
5.6.5 Combined Wind @nd iCE I0AAS ........coe i e e e e e e s ee e e e e e e nnneees 28
5.8 Internal clearances within the span and at the top of support ..., 28
5.9 e (= g 0 F= L [= = =T Lo = SRS 34
LTS It N 7Y 1Y - | USRI 34
5.9.2 External clearances to ground in areas remote from buildings, roads, etc........c.c.cccoevuvvveennn... 34
5.9.3 External clearances to residential and other buildings...........ccvvveviii 36
594 External clearances to crossing traffic routes ............cccco i 39
5.9.5  External clearances to adjacent traffic routes ... 42
5.9.6 External clearances to other power lines or overhead telecommunication lines ..................... 44
5.9.7 External clearances to recreational areas (playgrounds, sport areas, efc.).......ccccccceeeeevnnnnenn. 46
5.10 L@ 0] o =T =1 1 =Y o S 48
Lo 0t 1O = Vo | (o B o o USRI 48
5.10.1.3 NOISE HIMILS .ot e e e e e e e e e e e s e e e e e e e e e aannbeeeeeas 48
B5.10.2  AUIDIE NOISE .....eiiiieiiie ettt e et e e e sttt e e e e te e e e e s ba e e e e anteeeeeanraeeeea 48
5.10.2.3 NOISE lIMIES ...ttt e e e e e e e e et e e e e e e e e e e ea b e eeeeeseeesasanneaeaeeeeees 48
5.11 Electric and magnetiC fields ...........uvviiiiii e 49
5.11.1  Electric and magnetic fields under @ liNe .............coooiiiiiiiiiii e 49
6. BEArthing SYSEMIS ... .ottt et et et e e b et e b e e b a e e e e anaeeas 49
6.1.2 Requirements for dimensioning of earthing Systems ...........ccccccooeiiiiiiiiie e 49

Documents

Document Sharing Hub

Full document details: BS EN 50341-2-22:2016


http://www.avadocuments.com/doc/bs-en-50341-2-22-2016
http://www.avadocuments.com/doc/bs-en-50341-2-22-2016

BS EN 50341-2-22:2016

EN 50341-2-22:2016 4/70 Poland

6.1.3 Earthing measures against lightning effects ..........cccoociiii e, 49
6.1.4 Transferred POENTIAIS .........cii i e e e e e st e e e e e e e sntaaeeeaeeeaennes 50
6.2 Ratings with regard to corrosion and mechanical strength...........coccceiiiiii 50
6.2.2 Earthing and bonding CONAUCTOrS..........cooiuiiiiiiiiii e 50
6.3 Dimensioning with regard to thermal strength ..o 50
6.3.2 Current rating CalCUIAtioN ...........cooiiiiii e e 50
6.4 Dimensioning with regard to human safety...........cccooiiii e 50
6.4.1 Permissible values for touCh VOIAQES .........cooiiiiiiiiiec e 50
6.4.3 Basic design of earthing systems with regard to permissible touch voltage...................c.......... 50
6.4.4  Measures in systems with isolated neutral or resonant earthing ..........c.coccciiii e, 51
6.5 Site inspection and documentation of earthing Systems ..., 51
8 1 T o o Yo o - SR 51

7.1 Initial design consideration
711 1o [ T o o OSSR 51

7.2 Materials
7.2.3 Requirements for steel grades subject to galvanising...........cccccooviiiiiiieei e, 51
7.3 LattiCe STEEITOWENS ... ..ttt e e e e e et e e e e e e e e 52
7.3.1 L= =T o= | RSP 52
7.3.5  SHUCIUrAl @NAIYSIS ...ttt e et e et e e e be e e e anrnee e 52
7.3.6 Ultimate lMit States ... 52
7.3.6.1 LT o= PRSP 52
7.3.6.2 Resistance of Cross — SeCiON @ras............ovviiiiiiiiiiiiee e 52
7.3.6.3 Tension, bending and compression resistance of members.............cccocceeiiiiiiiiiieneeeen. 52
7.3.6.4 Buckling resistance of members in COMPreSSioN ...........oooiiiiiiiiiie e 52
7.3.7  Serviceability lIMit STAtES .......cooiiiii e 53
7.3.8 ReSIStance Of CONNECHIONS ....coiiiiiiiiiiieee e e e e e e e e e e s e snenaeeeee s 53
7.3.9 Design assisted DY teStING.....coui i 53
7.4 ] (L= I o o [ RS 53
741 L T=T g T = SR 53
7.4.5  Structural analysis (EN 1993-1-1:2005 — Chapter 5) ........ccueiiiiiiiiiiie e 53
7.4.6 Ultimate limit states (EN 1993-1-1:2005 — Chapter 6) .........ccccveeeeiiiiiiiiiee e 53
7.4.6.1 LT o1 PR RRR 53
7.4.7  Serviceability limit states (EN 1993-1-1:2005 — Chapter 7) .....ccccceeiiiiiiiiiiee e 54
748 Resistance Of CONNECHONS ......oooii et e e e 54
7.4.8.2 Bolts (other than holding-down DOIS) ...........cooiiiiiiiii e 54
7484 Flanged bolted connNeCtionS.......... .o 54
7.4.9 Design assisted DY teSiNG........uiiiiiiiiiiieeee e ee e 54
7.5 L AT 0T T I oo = 54
7.5.1 L= =T = | SR 54
753 = (=4 =SS 54
4 T T B 1 - o 113U 55
Documents

Document Sharing Hub

Full document details: BS EN 50341-2-22:2016


http://www.avadocuments.com/doc/bs-en-50341-2-22-2016
http://www.avadocuments.com/doc/bs-en-50341-2-22-2016

BS EN 50341-2-22:2016

Poland 5/70 EN 50341-2-22:2016
7.5.5 Ultimate limit STates ...t e e e e e e e 55
7.5.5.3 Resistance of Wood €lemMENtS .........ccooiiiiiiiiiiii e 55
7.5.6 Serviceability IMIt STAtES ........vieiiiiie e 56
7.6 (0] gt =1 (=0 o o[- RS 56
761 L T=T T = SRS 56
7.6.3 = (T = SR 56
7.6.4 Ultimate lIMit STAIES ... e 57
7.6.5 Serviceability IMIt STAtES ........uviiiiii e 57
7.9 Corrosion protection and fiNiSNES ...........ooiiii e 57
U A € - 11V o1 o o PRSPPSO 57
7.9.5  Decorative fINISNES ........oiiiiiiie ettt eee s 57
7.9.7 Protection of WOOd POIES ........coeiiiiiiee e 57
7.10 Y TN =Y aE=T o = Vo 11 =S 58
A% T B 14 41 oY o o TSSO SRRSUPR 58
7.10.2  Maintainability ... ———————————— 58
7.10.3  Safety rEQUIMEIMENES ......oeiiiii i e e e e e e e e e e e e e et a e e e e e e e e e seanbraeeeeeeeaaaannes 58
7.11 (oY= T [T [N (1] £ PP UR PPN 58
712 ASSEMDBIY @NA ErECHION........eiiiiieie e e e e e e e e e 58
8. Lo 18] o F= Y o] o =S PP PP PPPPPPNE 58
8.1 T (0T [ o3 (o] o I PP PPURRTN 58
8.2 Basis of geotechnical design (EN 1997-1:2004 — Section 2) .........cccoeeiiiiiiiiiiiie e 58
8.2.1 L= =T o | RSP 58
8.2.2  Geotechnical design by CalCUIation ...........c..ooiiiiiiii i e 59
8.24 Load tests and tests on experimental MOdelS.............oueveiiiiiiiiiiiiiiiiiieeeeeee s 60
8.3 Soil investigation and geotechnical data (EN 1997-1:2004 — Section 3)........cccoecveeerriiieeencinennn. 60
9. Conductors and Earth-WIrES ...........ooiii it e e e et e e e e e e e e et e e e e e e e e e annnreeeeaaeeas 61
9.2 AluMINiuM DAaSEA CONAUCTONS .......eiiiiieiitiiie et e e e e e e e e e anrnee s 61
9.21 Characteristics and diMENSIONS ..ot a e e 61
9.2.3  Conductor service temperatures and grease characteristics............ccccceiiiiiiiiiiiie e, 61
9.24 MechaniCal FEQUIFEMIENTS .........uuiiiiieiiiiiiiiiiieieieeete e ieeeeeeeaeeeteeeeeeeeeeeeesssesesesesesesesesssesesssssssnsnnnnnnns 62
1S I T 07014 (o171 ] g I o] (0] (=Y o1 o) o [P RSO PPPRRt 63
9.3 51 CCT=Y I o 2= 7= To [ o] To 18 o1 1o ) SR 63
9.3.1 Characteristics and diMENSIONS ........oeeiiiiiiie e e e e e e e 63
9.3.3 Conductor service temperatures and grease characteristics............cccoccceveeiieiiiiieec e, 63
9.34 MechaniCal FEQUIFEMENTS .........uiieiiieiiiiieiiieee ettt seeeeeteteseeeseseseeesesesesesesssesesssssssssssssssssssnsnnnnnnns 64
9.5 Conductors and ground wires containing optical fibre telecommunication circuits ..................... 64
9.51 Characteristics and diMENSIONS ........c.eeiiiiieie e e e e e e eneeee s 64
9.5.3 Conductor Service tEMPEratUrES ............veeiiiiiiiieeec e e 64
9.54 MechaniCal FEQUIFEMENTS .........uiiiiiiiiiiiiiiiieie ettt ettt eeeeaeaeeeeeeeeeeeeeeessaseesseeaesssesssssssssssesesnsnnnnnnes 64
9.5.5 (070 g yo 1= oT o Tl o] o] £=Tox 110} o 1EU S 66
9.6 (7= aT=T =TI = To [T =Y 4 =Y o1 £ S 66
9.6.2 Partial factor for CONAUCTONS ..........uiiiiiiiiii e e eee e e e 66

Documents

Document Sharing Hub

Full document details: BS EN 50341-2-22:2016


http://www.avadocuments.com/doc/bs-en-50341-2-22-2016
http://www.avadocuments.com/doc/bs-en-50341-2-22-2016

BS EN 50341-2-22:2016

EN 50341-2-22:2016 6/70 Poland
9.7 Test reports and CertifiCates........uuuiiiiiiiiiiiee e 66
10. L TU1F=Y (o] = OO P PP PP PPPPPPPPPPOE 66
101 (0T [T 4o o OSSPSR 66
10.2 Standard electrical reqQUIrEMENTS ...... ... e e 66
10.3 RIV requirements and corona extinction voltage..............ccoo oo, 66
104 Pollution performance reqQUIFEMENTS ...........c.uuviiiiie e e e e e e e e st e e e e e e s e aanes 66
10.5 POWET @rC reQUIrEMENTS ....ooiii ettt e et e e e e e et e e e e e e e e et e e e e e e e e e e s nnenneeaaaeeeaannes 67
10.7 Y =Tod o P= T Ter= 1 I o= Yo [ U1 T4=Y g L= oL SRS RSRRP 67
11. L P2 100 AT 1 PP PP PPPPPPPPPPO 68
11.3 RIV requirements and corona extinction VOItage ..........coocuiiiiiiiii i 68
11.5 Short circuit current and power arc reqUIrEMENTS ........ooiiieeiiiiieee e e e 68
11.6 Mechanical FEQUIrEMENTS .........ooiiiiiieeeeieeeeeee et a e e e e e 68
12. Quality assurance, checks and taKiNg-OVET ..........c..ooiiiiiiiiiiiie e 69
Annex G (normative) — Calculation methods for earthing systems ... 69
G.3 Current rating CalCUIAtIoN ..........oooiiiiiii e 69
G4 Touch voltage and body CUITENt ... 69
G.4.2 Calculations taking into account additional resistances.............ccccceooiiiiiiieii e 69
Annex H (informative) — Installation and measurements of earthing systems ...........cccccciiiiiiniiiie e, 70
H.4 Measurements for and on earthing SYStEMS..........ooi i 70
H.4.3 Measurement of resistances to earth and impedances toearth..............c.c.ccooei i, 70
Annex J (normative) — Angles in [attice Steel TOWETS.........cccuuiiiiiiiiie e 70
J.2 (7= 1T - SRR 70
J.3 Tension resistance of angles connected through one leg (see 7.3.6.2) ........cccoceiiiiiiiiiineeeee 70
ANNEX K (NOrMatiVe) — SEEEI POIES ...ttt e e e e et e e e e e e e et eeeeaeeeaannnes 70
K.2 Classification of cross sections (EN 1993-1-1:2005 — 5.5) ....coiiiiiiiiiiiiiiee e 70
K.4 Resistance of Circular CrosSSs SECHONS .........cii i e re e e e 70
Annex M (informative) — Geotechnical and structural design of foundations............cccoceiiiiii 70
M.2 Sample analytical models for uplift resistance calculation.............cccccoceiiiiiiiii e, 70
Y 2 0% | (o1 F= 1 o] o 3T YR 70

Documents

Document Sharing Hub

Full document details: BS EN 50341-2-22:2016


http://www.avadocuments.com/doc/bs-en-50341-2-22-2016
http://www.avadocuments.com/doc/bs-en-50341-2-22-2016

BS EN 50341-2-22:2016
Poland 7/70 EN 50341-2-22:2016

European foreword

1. The Polish Committee for Standardization (NC) is identified by the following address:

Polski Komitet Normalizacyjny
ul. Swietokrzyska 14

00-050 Warszawa

Polska

phone +48 22 55 67 591
e-mail: intdoc@pkn.pl.

Name of the relevant technical body: Komitet Techniczny nr 80 (KT 80) “ds. Ogdlnych w Sieciach
Elektroenergetycznych” (General of Overhead Electrical Lines)

2. The Polish NC and its technical body KT 80 “for General of Overhead Electrical Lines” has prepared this Part
2-22 of EN 50341, listing the Polish National Normative Aspects (NNA), under its sole responsibility, and
duly passed it through the CENELEC and CLC/TC11 procedures.

NOTE: The Polish NC also takes sole responsibility for the technically correct co-ordination of this EN 5034 1-2-22
with EN 50341-1. It has performed the necessary checks in the frame of quality assurance/control. However, it is
noted that this quality control has been made in the framework of the general responsibility of a standards committee
under the national laws/regulations.

This NNA is normative in Poland and informative for other countries.

4. This Part 2-22 has to 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 “PL”,
are to 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 Polish NC who will, in co-
operation with CLC/TC11, clarify the requirements.

Where no reference is made in this NNA to a specific sub-clause, then Part 1 shall apply.

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

6. The Polish standards/ regulations, related to overhead electrical lines exceeding 1 kV (AC) are listed in
subclause 2.1.

NOTE: All national standards referred to in this Part 2-22 will be replaced by the relevant European Standards as
soon as they become available and are declared by the Polish NC to be applicable and thus reported to the
secretary of CLC/TC 11.
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1. Scope
11 General

(ncpt) PL.1 Scope of application

This NNA determines the requirements which shall be fulfilled while designing and constructing of
new overhead lines with nominal system voltages exceeding 1 kV AC. The scope of use of this NNA
for temporary lines shall be determined by the Project Specification. For modernisations,
reconstructions and refurbishments of the existing lines, the scope and the requirement to comply
with PN-EN-50341-1, together with this NNA, shall be determined by the Project Specification.

1.2 Field of application
(ncpt) PL.1 Overhead lines with covered conductors

This NNA applies to overhead lines with covered conductors and overhead insulated cable system
with nominal voltage exceeding 1 kV up to 45 kV AC. Additional requirements and simplifications,
which apply only to this range of voltages, have been determined.

This NNA does not contain requirements applicable for designing and constructing overhead lines
with nominal voltage exceeding 45 kV AC, with covered conductors, where internal and external
clearances can be smaller than specified in the NNA.

(ncpt) PL.2 Optical conductors/wires

This NNA also applies to optical phase conductors (OPCON) and optical ground wires (OPGW),
containing optical fibre telecommunication circuits, installed on overhead line supports.

(ncpt) PL.3 All Dielectric Self Supporting (ADSS) cables

This NNA applies to all — dielectric cables (ADSS) only within the scope of their influence on the load
of the support and the requirements of the insulator clearances.

(ncpt) PL.4 Installation of telecommunication fittings

The NNA also applies to the installation of telecommunication equipment mounted on the new line
structures with their primary function as of overhead line supports.

2. Normative references, definitions and symbols
21 Normative references

This Polish NNA contains provisions of additional standards and national regulations (apart from
those specified in Part 1 of the Standard), which were invoked in the text of the NNA.

The specification of those standards and regulations and Polish versions of Euro codes (PN-EN
instead of EN) were presented in the table below; with the provision that the user of the NNA for
Poland should check their validity and use the latest editions. There is also a necessity of checking
the validity of the national Acts and Regulations specified in item 2.2.

Eurocodes

Reference Title

PN-EN 1990:2004 Eurokod: Podstawy projektowania konstrukcji
Eurocode: Basic principles of structural design

PN-EN 1991-1-4:2008 Eurokod 1: Oddziatywania na konstrukcje — Cze$¢ 1-4:
Oddziatywania ogolne — Oddziatywania wiatru
Eurocode 1: Actions on structures — Part 1-4: General actions — Wind
actions

PN-EN 1991-1-6:2007 Eurokod 1: Oddziatywania na konstrukcje -- Cze$¢ 1-6: Oddziatywania
ogdlne -- Oddziatywania w czasie wykonywania konstrukcji
Eurocode 1: Actions on structures — Part 1-6: General actions —
actions during execution

PN-EN 1992-1-1:2008 Eurokod 2: Projektowanie konstrukcji z betonu -- Cze$¢ 1-1: Reguty
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PN-EN 1993-1-1:2006

PN-EN 1993-1-3:2008

PN-EN 1993-1-5:2008

PN-EN 1993-1-6:2009

PN-EN 1993-1-8:2006

PN-EN 1993-1-11:2008

PN-EN 1993-3-1:2008

PN-EN 1995-1-1:2010

PN-EN 1997-1:2008

PN-EN 1997-2:2008

PN-EN 1998-6:2005E

PN-EN 10020:2003

PN-EN 10025-1:2007
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ogolne i reguty dla budynkow

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

Eurokod 3: Projektowanie konstrukcji stalowych -- Cze$¢ 1-1: Reguty
ogdlne i requty dla budynkéw

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

Eurokod 3: Projektowanie konstrukcji stalowych -- Cze$¢ 1-3: Reguty
ogolne -- Reguty uzupetniajgce dla konstrukcji z ksztattownikow i blach
profilowanych na zimno

Eurocode 3: Design of steel structures — Part 1-3: General rules —
Supplementary rules for cold formed members and sheeting

Eurokod 3: Projektowanie konstrukcji stalowych -- Cze$¢ 1-5:
Blachownice

Eurocode 3: Design of steel structures — Part 1-5: Plated structural
elements

Projektowanie konstrukcji stalowych — Cze$¢ 1-6: Wytrzymatosc i
statecznosc¢ konstrukcji powtokowych

Design of steel structures — Part 1-6: Strength and stability of shell
structures

Eurokod 3: Projektowanie konstrukcji stalowych -- Cze$¢ 1-8:
Projektowanie weztow
Eurocode 3: Design of steel structures — Part 1-8: Design of joints

Eurokod 3: Projektowanie konstrukcji stalowych -- Cze$¢ 1-11:
Konstrukcje ciegnowe

Eurocode 3: Design of steel structures — Part 1-11: Design of
structures with tension components

Eurokod 3: Projektowanie konstrukcji stalowych -- Cze$¢ 3-1:

Wieze, maszty i kominy - Wieze i maszty

Eurocode 3: Design of steel structures — Part 3-1: Towers, masts and
chimneys - Towers and masts

Eurokod 5: Projektowanie konstrukcji drewnianych -- Cze$¢ 1-1:
Zasady ogoélne i zasady dla budynkéw

Eurocode 5: Design of timber structures — Part 1-1: General —
Common rules and rules for buildings

Eurokod 7: Projektowanie geotechniczne -- Cze$¢ 1: Zasady ogdlne
Eurocode 7: Geotechnical design - Part 1: General rules

Eurokod 7: Projektowanie geotechniczne -- Cze$¢ 2: Rozpoznanie

i badanie podfoza gruntowego

Eurocode 7: Geotechnical design — Part 2: Ground investigation and
testing

Eurokod 8: Projektowanie konstrukcji poddanych oddziatywaniom
sejsmicznym — Czes$¢ 6: Wieze, maszty i kominy

Eurocode 8: Design of structures for earthquake resistance — Part 6:
Towers, masts and chimneys

Definicja i klasyfikacja gatunkow stali

Definition and classification of steel grades

Wyroby walcowane na gorgco ze stali konstrukcyjnych -Cze$c¢ 1:
Ogdlne warunki techniczne dostawy

Hot rolled products of structural steels — Part 1: General technical
delivery conditions
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PN-EN 61284:2002

PN-EN 61395E:2002

PN-EN ISO 1461:2011

PN-EN ISO 14688-1:2006

PN-EN I1SO 14688-2:2006
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Wyroby walcowane na gorgco ze stali konstrukcyjnych -Cze$c¢ 2:
Ogdlne warunki techniczne dostawy stali konstrukcyjnych
niestopowych

Hot rolled products of structural steels — Part 2: Technical delivery
conditions for non-alloy structural steels

Wykonanie konstrukcji stalowych i aluminiowych Czes¢ 1:

Zasady oceny zgodnosci elementéw konstrukcyjnych

Execution of steel and aluminium structures — Part 1: Requirements for
conformity assessment of structural components

Wykonanie konstrukcji stalowych i aluminiowych Cze$c¢ 2:
Wymagania techniczne dotyczgce konstrukcji stalowych
Execution of steel and aluminium structures — Part 2: — Technical
requirements for the execution of steel structures

Prefabrykaty z betonu — Maszty i stupy
Precast concrete products - Masts and poles

Drewno konstrukcyjne — Stupy drewniane do linii napowietrznych
Structural timber - Wood poles for overhead lines

Izolatory do linii napowietrznych o znamionowym napieciu powyzej
1kV

Ceramiczne i szklane izolatory do sieci pradu przemiennego —
Wrtasciwo$ci izolatoréw kotpakowych

Insulators for overhead lines with a nominal voltage above 1 kV -
Ceramic or glass insulator units for AC systems - Characteristics of
insulator units of the cap and pin type

Badania obcigzeniowe konstrukcji wsporczych linii napowietrznych
Loading tests on overhead line structures

Izolatory do linii napowietrznych

Kompozytowe izolatory wiszgce do sieci pradu przemiennego

0 znamionowym napieciu powyzej 1000 V

Definicje, metody badan i kryteria oceny

Insulators for overhead lines - Composite suspension and tension
insulators for AC systems with a nominal voltage greater than 1000 V
Definitions, test methods and acceptance criteria

Elektroenergetyczne linie napowietrzne. Wymagania i badania
dotyczgce osprzetu.
Overhead lines — Requirements and tests for fittings

Przewody energetyczne do linii napowietrznych — metoda badan
ptyniecia przewodow wielodrutowych

Overhead electrical conductors — Creep test procedures for stranded
conductors

Powtoki cynkowe nanoszone na stal metodg zanurzeniowg —
Wymagania i metody badan

Hot dip galvanized coatings on fabricated iron and steel articles —
specifications and test methods

Badania geotechniczne — Oznaczenie i klasyfikacja gruntéw —
Czes¢ 1: Oznaczenia i opis

Geotechnical investigation and testing — Identification and
classification of soil — Part 1: Identification and description

Badania geotechniczne — Oznaczenia i klasyfikacja gruntow —
Czes$c¢ 2 : Zasady klasyfikowania

Geotechnical investigation and testing — Identification and
classification of soil — Part 2: Principles for a classification
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PN-EN ISO 14713:2010 Powtoki cynkowe — Wytyczne i zalecenia dotyczgce ochrony przed
korozjg konstrukcji ze stopow zelaza — Cze$¢ 1: Zasady ogoine
dotyczgce projektowania i odporno$ci korozyjnej
Zinc coatings — Guidelines and recommendations for the protection
against corrosion of iron and steel in structures — Part 1: General
principles of design and corrosion resistance

PN-B-02482:1983 Fundamenty budowlane — No$no$c¢ pali i fundamentéw palowych
Building foundations — Bearing capacity of piles and pile foundations

PN-B-02483:1978 Pale wielkosrednicowe wiercone — Wymagania i badania
Large diameter bored piles — Specifications and tests

PN-B-03322:1980 Elektroenergetyczne linie napowietrzne — Fundamenty konstrukcji
wsporczych — Obliczenia statyczne i projektowanie
Electric overhead lines — Foundations of supporting structures — Static
calculations and design

PN-E-05115:2002 Instalacje elektroenergetyczne prgdu przemiennego o napieciu
wyzszym od 1 kV
Power installations exceeding 1 kV AC

PN-E-06303:1998 Narazenie zabrudzeniowe izolacji napowietrznej i dobor izolatorow do
warunkéw zabrudzeniowych
Exposure of outdoor insulation to pollution and selection of insulators
under polluted conditions

PN-E-08051:1988 Urzgdzenia elektryczne — Tablice i znaki bezpieczenstwa
Electrical equipment — Plates and safety signs

National laws and regulations:

Obwieszczenie Ministra Srodowiska, Z dnia 15 pazdziernika 2013 r. w sprawie ogfoszenia jednolitego
tekstu rozporzgdzenia Ministra Srodowiska w sprawie dopuszczalnych pozioméw hatasu
w Srodowisku (Dz.U. 2014, poz.112)

Announcement of the Minister for the Environment of 15 October 2013, regarding the publication of
the uniform text of the Regulation of the Minister for the Environment regarding the maximum
permissible noise levels for general environment (Journal of Laws of 2014, item 112)

Rozporzgdzenie Ministra Transportu i Gospodarki Morskiej z dnia 2 marca 1999r. w sprawie
warunkow technicznych, jakimi powinny odpowiada¢ drogi publiczne | ich usytuowanie
(Dz.U. 1999 Nr 43, poz.430)

Regulation of the Minister for Transport and Marine Economy of 2 March 1999, regarding the
technical conditions that should be met by public roads and their location (Journal of Laws of 1999,
No 43, item 430). (Journal of Laws of 1999, No: 43, item 430)

Rozporzgdzenie Ministra Infrastruktury z dnia 6 lutego 2003r. w sprawie bezpieczenstwa i higieny
pracy podczas wykonywania robot budowlanych (Dz.U. 2003 Nr 47, poz.401)

Regulation of the Minister of Infrastructure of 6 February 2003, regarding health and safety during
execution of construction works (Journal of Laws of 6 February 2003, No. 47, item 401)
Rozporzadzenie Ministra Srodowiska z dnia 30 pazdziernika 2003 r. w sprawie dopuszczalnych
poziomow pdl elektromagnetycznych w Srodowisku oraz sposoboéw sprawdzania dotrzymania tych
poziomow (Dz.U.03.192.1883)

Regulation of the Minister for the Environment of 30 October 2003, regarding the maximum
permissible levels of electromagnetic fields in the general environment and methods of checking
compliance with these levels (Journal of Laws of 2003, No. 192, item 1883)

Rozporzgdzenie Ministra Infrastruktury z dnia 28 kwietnia 2003 r. w sprawie przepisow Zeglugowych
na $rodlgdowych drogach wodnych (Dz.U.03.212.2072)

Regulation of the Minister of Infrastructure of 28 April 2008 on navigation regulations on inland
waterways (Journal of Laws of 2003, No. 212, item 2072)

Rozporzgdzenie Ministra Transportu i Gospodarki Morskiej z dnia 10 wrzesnia 1998 r. w sprawie warunkéw
technicznych, jakim powinny odpowiadac¢ budowle kolejowe i ich usytuowanie (Dz.U.98.151.987)
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Regulation of the Minister for Transport and Infrastructure of 10 September 1998, regarding the technical
condition for railway structures and their location (Journal of Laws of 1998, No. 151, item 987).
Rozporzgdzenie Ministra Infrastruktury z dnia 25 czerwca 2003 r. w sprawie sposobu zgtaszania
oznakowania przeszkod lotniczych (Dz.U.03.130.1193) oraz Rozporzgdzenie Ministra Transportu
i Budownictwa z dnia 23 stycznia 2006 zmieniajgce rozporzgdzenie w sprawie sposobu zgtaszania
oraz oznakowania przeszkdd lotniczych (Dz.U.Nr 9, poz.53)

Regulation of the Minister of Infrastructure of 25 June 2003 regarding the methods of markings air
obstacles (Journal of Laws of 2003, No. 130, item 1193) and regulation of the Minster for Transport
and Construction of 23 January 2006, amending the regulation of reporting and marking the air
obstacles methods (Journal of Laws No. 9, item 53)

Rozporzgdzenie Ministra Transportu, Budownictwa i Gospodarki Morskiej z 25 kwietnia 2012r w
sprawie ustalania geotechnicznych warunkéw posadowienia obiektéw budowlanych (DZ.U. z 2012
p0z.463)

Regulation of the Minister for Transport, Construction and Maritime Economy of 25 April 2012,
regarding the determination of geotechnical conditions for founding buildings and structures (Journal
of Laws of 2012, item 463)

Ustawa z dnia 21 marca 1985 r. o drogach publicznych (tekst jednolity) (Dz.U.04.204.2086) oraz tekst
ujednolicony z dnia 01.01.2014. (Dz.U. 2013 poz.260)

Act of 21 March 1985 on public roads (uniform text) (Journal of Laws of 2004, No. 204, item 2086)
and uniformed text of 1 January 2014 (Journal of Laws of 2013, item 260)

Ustawa z dnia 18 lipca 2001 r. Prawo Wodne (Dz.U. Nr 115, poz. 1229) oraz Ustawa z dnia 4.01.2013
0 zmianie ustawy-Prawo wodne oraz niektérych innych ustaw (Dz.U.2013 poz.165)

Act of 18 July 2001 Water Law (Journal of Laws No. 115, item 1229) and Act of 4 January 2013 on the
amendment of the Water Law (Journal of Laws of 2013, item 165)

Rozporzadzenie Ministra Infrastruktury z dnia 26 pazdziernika 2005r. w sprawie warunkow technicznych,
jakim powinny odpowiadac¢ telekomunikacyjne obiekty budowlane i ich usytuowanie (Dz.U. 2005 Nr
219, poz.1864)

Regulation of the Minister for the Infrastructure of 26 October 2005 on technical conditions applicable to
telecommunication structures and their location (Journal of Laws of 2005, No. 219, item 1864)
Rozporzgdzenie Ministra Infrastruktury z dnia 12 kwietnia 2002r. w sprawie warunkéw technicznych, jakim
powinny odpowiadac budynki i ich usytuowanie (Dz.U. 2002 Nr 75, poz.690)

Regulation of the Minister for the Infrastructure of 12 April 2002 on technical conditions applicable to
buildings and their locations (Journal of Laws of 2002, No. 75, item 690)

Rozporzgdzenie Rady Ministréw z dnia 7 maja 2002 w sprawie klasyfikacji srodlgdowych drég wodnych
(Dz. U. 47 poz.401)

Regulation of the Council of Ministers of 7 May 2002, on the classification of internal waterways (Journal of
Laws No. 47, item 401)

Rozporzadzenie Ministra Gospodarki z dnia 26 kwietnia 2013 w sprawie warunkdéw technicznych jakim
powinny odpowiadac sieci gazowe i ich usytuowanie (Dz.U 2013 poz.640)

Regulation of the Minister for the Economy of 26 April 2013 on technical conditions applicable to gas
pipelines and their locations (Journal of Laws of 2013, item 640)

2.2 Definitions - in alphabetical order in Polish language

This NNA features a list of definitions contained in Part 1 of the Standard — in alphabetical order in Polish
language; however after translating into English, the alphabetical order of definitions could not be retained.

Item
L number
No. Definition in PN-EN
503411
1 | Safety 2.2. 79
2 | Earth fault 2.2, 27
3 | Effect of action 2.2, 37
4 | Element 2.2. 39
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5 | Purpose 2.2. 68
6 | Magnetic flux density 2.2. 57
7 | Exclusion limit probability of a variable 2.2. 41
8 | Impedance to earth of an earthing system 2.2. 51
9 | Composite insulator 2.2. 15

10 | Combination of actions 2.2. 11
11 | Structure 2.2. 87
12 | Support (tower) 2.2. 88
13 | Temporary line 2.2. 1 102
14 | Highest permissible expected touch voltage 2.2. 1 109
15 | Highest system voltage 2.2. 49
16 | Effective touch voltage 2.2. 1 103
17 | Touch voltage 2.2. 85
18 | Earth potential rise 2.2. 29
19 | Nominal system voltage 2.2. 59
20 | Unavailability 2.2. 1 106
21 | Reliability (electrical) 2.2. 74
22 | Reliability (structural) 2.2. 75
23 | Resistance (structural) 2.2. 76
24 | Characteristic resistance 2.2. 6
25 | Design resistance 2.2. 19
26 | Design working life 2.2. 23
27 | Frequently attended area by people 2.2. 47
28 | Action 2.2. 1
29 | Dynamic action 2.2. 24
30 | Quasi — static action 2.2. 69
31 | Permanent action 2.2. 64
32 | Static action 2.2. 84
33 | Free action 2.2. 46
34 | Fixed action 2.2. 44
35 | Accidental action 2.2. 2
36 | Variable action 2.2. : 108
37 | Clearance 2.2. 9
38 | Internal clearance 2.2. 52
39 | External clearance 2.2. 42
40 | Reference period 2.2. 73
41 | Return period 2.2. 78
42 | Security 2.2. 80
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43 | Component 2.2. 14
44 | Electric field 2.2. 38
45 | Magnetic field 2.2. 56
46 | Equipotential bonding 2.2. 40
47 | Earth surface potential 2.2. 31
48 | Transferred potential 22. 1 104
49 | Earth fault current 2.2. 28
50 | Current to earth 2.2. 18
51 | Sparkover 2.2. 83
52 | Conductor (of an overhead line) 2.2. 16
53 | Earth wire 2.2. 35
54 | Optical ground wire (OPGW) 2.2. 61
55 | Earthing conductor 2.2. 33
56 | Covered conductor 2.2. 11641
57 | Bonding conductor 2.2. 4
58 | Optical conductor (OPCON) 2.2. 60
59 | Load case 2.2. 55
60 | Resistance to earth of an earth electrode 2.2. 77
61 | Soil resistivity 2.2. 82
62 | Load arrangements 2.2. 54
63 | System with resonant earthing 2.2. i 100
64 | System with isolated neutral 2.2. 97
65 | System with low-impedance neutral or phase earthing 2.2. 99
66 | System with low-impedance neutral earthing 2.2. 98
67 | Support dead end 2.2 94
68 | Support tension 2.2 93
69 | Support tangent 2.2 92
70 | Support, angle 2.2 89
71 | Support section 2.2 90
72 | Anti-cascading tower 2.2. 3
73 | Section support pole 2.2. 91
74 | Glu-lam wood poles 2.2 48
75 | Project Specification 2.2 67
76 | Limit state (structural) 2.2 53
77 | Ultimate limit state 2.2. 1 105
78 | Serviceability limit state 2.2. 81
79 | Potential grading 2.2. 65
80 | System, electrical 2.2. 96
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81 | System, mechanical 2.2. 95
82 | Design situation 2.2. 20
83 | Earthing system 2.2. 34
84 | Corona 2.2. 17
85 | Failure (structural) 2.2. 43
86 | Maintenance 2.2. 58
87 | Earthing 2.2. 32
88 | Earth electrode 2.2. 26
89 | Foundation earth electrode 2.2. 45
90 | Earth rod 2.2. 30
91 | Horizontal earth electrode 2.2. 50
92 | Potential grading earth electrode 2.2. 66
93 | Box values 2.2. 5
94 | Characteristic value of an action 2.2. 8
95 | Characteristic value of the material property 2.2. 7
96 | Combination value of an action 2.2. 13
97 | Design value of an action 2.2. 22
98 | Design value of the material property 2.2. 21
99 | Effective field strength 2.2. 36

100 | Partial factor for an action 2.2. 62
101 | Partial factor for the material property 2.2. 63
102 | Combination factor for an action 2.2. 12
103 | Reduction factor for the three phase line 2.2. 71
104 | Coefficient of variation 2.2. 10
105 | Strength 2.2. 86
106 | Radio interference 2.2. 70
107 | Television interface 2.2. 1 101
108 | Unreliability (structural) 2.2. ¢ 107
109 | Overhead insulated cable system 2.2. 116.2
110 | Earth 2.2. 25
111 | Reference earth (remote earth) 2.2. 72

2.3 Definitions

(ncpt) PL.1 Angle of line deviation
Angle between the sections of the overhead line.

(ncpt) PL.2 Maximum design temperature of the phase conductors
The value of the phase conductor temperature used in designing in order to
determine the sag of the conductors for calculating clearances of phase
conductors to the ground and crossed objects (in Tables from Chapter 5
determined as “Maximum conductor temperature”).

(ncpt) PL.3 Basic tension
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(ncpt)

(ncpt)

(ncpt)

(ncpt)

(ncpt)

(ncpt)

(ncpt)

3.2
3.2.2

(ncpt)

(ncpt)

(ncpt)

3.23
(ncpt)

(ncpt)

Theohorizontal component of the tension of the line conductor or earth wire, at
+10°C.

PL.4 New overhead line
Line between point A and point B, constructed using new elements and
components.

PL.5 Line restriction

Line restriction is a set of additional protection measures to be implemented on
line sections in which increased safety of the crossed objects is required.
Restriction levels |, Il and Il are distinguished.

PL.6 Conductor bouncing
A sudden momentary change of the position of the conductor as a result of ice
falling off from the conductor.

PL.7 Top force of the pole structure

Agreed upon horizontal force, applied to the pole at the distance “d” from the
top of pole structure, which causes a bending moment equal to the design
load.

PL.8 Crossing

A location of the line where the orthogonal projections on a horizontal plane of
the conductors of the line and of another object coincide or cross with each
other, or the horizontal clearance of the line to the object is less than the
clearance specified in the respective clauses of the NNA.

PL.9 Suspension structure
A structure designed to support the conductor using string insulators units or
line post insulators.

PL.10 Permissible, continuous service temperature
The temperature at which conductors may work continuously without
deterioration of their mechanical properties.

Basis of design

Requirements for overhead lines
Reliability requirements

PL.1 Reliability levels

Unless it was detailed differently in the Project Specification, the reliability levels are
determined as follows:

— Level 1 —temporary lines
— Level 2 — lines not designed as temporary or special lines.
— Level 3 — special lines, consistent with the Project Specification.

PL.2 Temporary lines
a) The seasonal factor for temporary lines shall be assumed as: Cgeason =1
b) For temporary lines used for the period shorter than 3 months, between May and
September, the ice load may not be taken into consideration.

PL.3 Partial and combination factors for actions
Shall be applied in accordance with clause 4.13/PL.1.

Security requirements

PL.1 Additional partial factor
The Project Specification may introduce the additional partial factor used for the effect of the
actions.

Note: It is recommended to apply this factor, e.g. in case of towers of block lines, multi — circuit lines
(over 2 circuits) and lines running over forests.

PL.2 Cascade faults
In order to limit the effects of the cascading faults, it is recommended to limit the length of the
tension section to 4.0 km and 8 suspension towers.

Documents

Document Sharing Hub

Full document details: BS EN 50341-2-22:2016


http://www.avadocuments.com/doc/bs-en-50341-2-22-2016
http://www.avadocuments.com/doc/bs-en-50341-2-22-2016

BS EN 50341-2-22:2016

Poland 17/70 EN 50341-2-22:2016

3.2.8 Durability

(ncpt)  PL.1 Corrosive properties of the environment

It is necessary to determine in the Project Specification the category of the corrosive
properties of the environment through the line route.

3.6 Design values
3.6.2 Design value of an action
(ncpt) PL.1 Partial factors

Partial factors v, yw. vc, va1, 7a2 shall be applied to the characteristic values of the action. The

vp partial factor for load cases involving safety (Table 4.12.2/PL.2, case 6) shall be applied
to the effects of the characteristic values, e.g. on the conductor tension.

4. Action on lines
4.3 Wind loads
4.3.1 Field of application and basic wind velocity

(ncpt)  PL.1 Reference height above the ground

Rules specified in Part 1 of the Standard, sub — section 4.3, applicable to determine the wind

load on any component of the overhead line shall be applied to any reference height above
ground.

(snc)  PL.2 Map of wind load zones
Zones of wind load within the territory of Poland are shown in Fig. 4.3.1/PL.1.
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Figure 4.3.1/PL.1 — Wind load zone map

PL.3 Basic wind velocity V,
Value of the basic wind velocity V,, o shall be assumed in accordance with the values specified
in Table 4.3.1/PL.1

Table 4.3.1/PL.1 — Basic wind velocity

Zone Vpo [M/s]
WA 22-CaLT
W2 26
W3 22-Cat
where:
CALT — altitude factor, in accordance with the formula:
cat=1,0 for H<300m
Car =1+ 0,0006 (H - 300) for H>300m

H — altitude above the sea level
Mean wind velocity

PL.1 Terrain categories

Terrain categories shall be used in accordance with Part 1 of the Standard (Table 4.1) with
the stipulation, that in the mountain regions or in other regions characterised by a
complicated topography — in which the wind velocity might locally increase or drop — the data
obtained from the local meteorological stations shall be used.

Note: Usually, in the Project Specification for overhead lines, terrain category Il is used, unless
specified otherwise.

PL.2 Wind directional factor
Wind directional factor cg4, = 1 shall be used.

PL.3 Orography factor
Orography factor c, = 1 shall be used.

PL.4 Mean wind velocity for a 45 kV line, of the height of up to 15 m

For components of the line of the voltage up to 45 kV (inclusive) and height up to 15 m it is
allowed to apply a constant mean wind velocity, calculated for the height of 10 m above
ground level.

Mean wind pressure

PL.1 Air density
Constant air density p = 1,25 kg/m3 shall be used.

Wind forces on any overhead line component

PL.1 Structural factor G,
The values of the structural factor shall be applied in accordance with Table 4.3.5/PL
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Table 4.3.5/PL.1 — Structural factor G,

Designation
. in accordance
Component of the overhead line with Part 1 of Factor value
the Standard
for L, up to 200 m 1,0
Conductors G,
for L, >200 m 0,6+80/L,
Lattice towers G 1,05
Supports
pp Gool
Poles 1,0
Insulators Gins 1,0
Warning elements Gy 1,0
L, — is the mean value of the two adjacent span lengths (in meters).

(ncpt) PL.2 Drag factor C,
The values of the drag factor shall be applied in accordance with Table 4.3.5/PL2

Table 4.3.5/PL.2 — Drag factor C,

Designation
in
. accordance
Component of the overhead line with Part 1 Factor value
of the
Standard
Without ice Ce 1,0
Conductors
CIc
Ice covered 1,1
Lattice towers c In accordance with Part 1 of the
t Standard, 4.4.3.2
Supports -
Poles c In accordance with Part 1 of the
pol Standard, 4.4.4
Insulators Cins 1,2
Warning spheres Cy 0,6
Other warning elements C, To be determined individually

4.4 Wind forces on overhead line components
441 Wind forces on conductors
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4.4.1.1 General

(ncpt)  PL.1 Reference height above ground for conductors
When calculating wind forces on conductors the height of attachment point of insulator sets
on the support has to be considered acc. to method 7 from Table 4.3 in Part 1 of the
Standard.

(ncpt)  PL.2 Tension in conductor section
When determining the mechanical tension within the conductor section, taking into
consideration the wind forces, it is necessary to assume the reference height equal to the
height of the highest conductor — phase conductor or earth wire — of the entire section
(method 7, in accordance with Table 4.3 in Part 1 of the Standard).

4.4.1.2 Structural factor

(ncpt)  PL.1 Structural factor of the conductor
The value of the structural factor G, shall be assumed in accordance with Table 4.3.5/PL.1.

4.4.1.3 Drag factor

(ncpt)  PL.1 Drag factor of the conductor
The value of the drag factor C. shall be assumed in accordance with Table 4.3.5/PL.2.

4.4.2 Wind forces on insulator sets

(ncpt) PL.1 Requirements
When designing overhead lines, the wind forces on insulator sets and line post insulators
shall be taken into consideration.

(ncpt)  PL.2 Structural factor and drag factor of the insulator sets and supporting insulators
The value of the structural factor G;,s shall be assumed in accordance with Table 4.3.5/PL.1,
and the value of the drag factor C;,s shall be assumed in accordance with Table 4.3.5/PL.2.

4.4.3 Wind forces on lattice towers
4.4.3.1 General

(ncpt)  PL.1 The wind forces on structure determining method
Wind forces on lattice towers shall be determined by Method 1.

(ncpt)  PL.2 Reference height above ground for the structure segment
Wind forces shall be determined independently for particular segments of the structure,
assuming the reference height above ground at half height of the segment. This rule shall
apply to all supporting structures of lines above 45kV and supporting structures of the height
exceeding 15 m in case of lines of up to 45 kV.

4.4.3.2 Method 1

(ncpt)  PL.1 Structural factor and drag factor
The value of the structural factor G; shall be assumed in accordance with Table 4.3.5/PL.1,
and the value of the drag factor C; shall be assumed in accordance with Table 4.3.5/PL.2.

Note: In the formula for calculating wind load for cross-sections of the lattice towers Qwic, contained in
Part 1 of the Standard, in the product, it is necessary to take into consideration the C; factor, assumed
in accordance with table 4.3.5/PL.2.

4.4.4 Wind forces on poles

(ncpt)  PL.1 Wind force on structure determining method
Wind forces on poles of line above 1 kV shall be determined by Method 1.

(ncpt)  PL.2 Structural factor and drag factor
The value of the structural factor G, shall be assumed in accordance with Table 4.3.5/PL.1,
and the value of the drag factor C,, shall be assumed in accordance with Table 4.3.5/PL.2.

4.5 Ice load
4.51 General

(snc) PL.1 Map showing ice load distribution zones
Ice load zones within the territory of Poland are shown in Figure 4.5.1/PL.1.
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Note: It is allowed to determine in the Project Specification the ice load zones Sspec in accordance with
Table 4.5.2/PL.1
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Figure 4.5.1/PL.1 — Ice load zone map

(snc) PL.2 Ice density
A uniform value of the ice density equal to pI=700 kg/m3 shall be assumed.

(snc) PL.3 Rules for considering ice load
It shall be assumed that ice load is only taken into consideration on conductors, insulators
and other elements installed on the conductors (e.g. warning spheres).

Icing of tower structure shall not be taken into consideration for calculations.

Ice load for elements installed on the conductors shall be taken into consideration for
calculations with the assumption that the thickness of the ice cover on those elements is
equal to the thickness of the ice cover on the conductors on which those elements were
installed.

(snc) PL.4 Ice load of insulator sets and post insulators
The following values shall be assumed:

- Zone S1 - 150 N per each meter of the length of each string or post insulator
- Zone S2 - 200 N per each meter of the length of each string or post insulator

- Zone S3 - 250 N per each meter of the length of each string or post insulator
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