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Preface

This Standard was prepared by the Joint Standards Australia/Standards New Zealand Committee
EL-003, Electric Wires and Cables, to supersede AS/NZS 60840—2006, Power cables with extruded
insulation and their accessories for rated voltages above 30 kV (Up, = 36 kV) up to 150 kV (U, = 170 kV) —
Test methods and requirements.

The objective of this document is to specify test methods and requirements for power cable systems,
cables alone and accessories alone, for fixed installations and for rated voltages above 30 kV (U, = 36
kV) up to and including 150 kV (U, = 170 kV).

The requirements apply to single-core cables and to individually screened three-core cables and to
their accessories for usual conditions of installation and operation, but not to special cables and their
accessories, such as submarine cables and their accessories, for which modifications to the standard
tests or the setup of special test conditions can be necessary.

This document does not cover transition joints between cables with extruded insulation and paper
insulated cables.

This document is identical with, and has been reproduced from, IEC 60840:2020, Power cables with
extruded insulation and their accessories for rated voltages above 30 kV (U, = 36 kV) up to 150 kV (U, = 170
kV) — Test methods and requirements.

As this document has been reproduced from an International Standard, a full point substitutes for a
comma when referring to a decimal marker.

Australian or Australian/New Zealand Standards that are identical adoptions of international
normative references may be used interchangeably. Refer to the online catalogue for information on
specific Standards.

The terms “normative” and “informative” are used in Standards to define the application of the
appendices or annexes to which they apply. A “normative” appendix or annex is an integral part of a
Standard, whereas an “informative” appendix or annex is only for information and guidance.

© Standards Australia Limite] Thjs is a preview. Click here to purchase the full publication.



https://www.elecenghub.com/AS/197364469/AS-NZS-IEC-60840?src=spdf

NOTES

This is a preview. Click here to purchase the full publication.



https://www.elecenghub.com/AS/197364469/AS-NZS-IEC-60840?src=spdf

AS/NZS 1IEC 60840:2020

—_2_
CONTENTS

O T Y@ ] {5 PP 8
INTRODUGCTION ...ttt ettt e ettt ettt e et e e ettt e e et e e e aa e e e et e e ean e eeenaeannaaeens 10
1 S Yo 0] o 1= PP 11
2 NOrmMative refEreNCEeS ...ooue e 11
3 Terms and defiNitions ..o e 13
3.1 Definitions of dimensional values (thicknesses, cross-sections, etc.) .........c.......... 13
3.2 Definitions CoONCErNiNgG tESS . .oouuiiii i 13
3.3 Other defiNitioNS ..ou.ii e 14
4  \Voltage designations, materials and rounding of numbers ... 15
4.1 Rated VOITAgES .. e e 15
4.2 Cable insulating COMPOUNGS .....c.uuiiiiieii e 15
4.3 Cable metal screens/sheatns ... 15
4.4 Cable oversheathing COmMPOUNGAS .......iiiiiiiiii e 16
4.5 Rounding Of NUMDEIS ....ouniii e 16
5  Precautions against water penetration in cables ... 16
6 Cable CharaCteriStiCs ...t 17
ACCESSOIES CharaCteriStiCS .uuiiri ittt e 18
7.1 Gas immersed cable terminations .........oooeiiiiiii e 18
7.2 Composite insulators for outdoor cable terminations ............cccoevveiiiiiiin e, 18
7.3 Accessory characteristics to be declared ... 18
S I == oo ] Lo 1§ oY o =S PP 19
8.1 AMDbBIENt 1EMPEIatUIE. ..o 19
8.2 High VO Age 1ESTS covniiei e 19
8.3 Waveform of lightning impulse test voltages.......oou i 19
8.4 Relationship of test voltages to rated voltages .........ccooovviiiiiiiiiii s 19
8.5 Determination of the cable conductor temperature ..........c.ccoiviiiiiiiiniiie e, 19
9  Routine tests on cables and aCCEeSSONES . ...uiiuiiiiiii e 19
9.1 LG =T oL - Y PP 19
9.2 Partial discharge test . ..uu i 20
9.3 VOl agE 1O et 20
9.4 Electrical test on oversheath of the cable..........cooii 21
10 Sample tests 0N CabIES ... e 21
1O B 1= 1 = - | PSP 21
10.2  Frequency Of 181 oo 21
10.3  Repetition Of 18818 . e 21
10.4  CondUCIOr eXamiNation ... e e e e 21
10.5 Measurement of electrical resistance of conductor and metal screen .................... 22
10.6 Measurement of thickness of cable insulation and oversheath ....................... 22
10.6.1 LT =Y - 1 22
10.6.2 Requirements for the insulation ... 22
10.6.3 Requirements for the cable oversheath............ccooiiii 23
10.7 Measurement of thickness of metal sheath.............co.oo 23
10.7.1 LT =T - 1 P 23
10.7.2 Lead or lead alloy sheath........oooiii e 23
10.7.3 Copper or aluminium sheath ... 24

© Standards Australia Limite] Thjs is a preview. Click here to purchase the full publication.



https://www.elecenghub.com/AS/197364469/AS-NZS-IEC-60840?src=spdf

AS/NZS IEC 60840:2020

—-3-

10.7.4 Metal tape for CD deSign ... .couuiiiiii e 24
10.8 Measurement of diameters .. ... 24
10.9 Hot set test for XLPE, EPR and HEPR insulations..........coooviiiiiiiieeeeen, 24

10.9.1 PrOCEAUIE ... 24

10.9.2 ReQUIFEMENTS L. e 24
10.10 Measurement of CaPaCItaANCe .....ccuuiiiiiiii e 25
10.11 Measurement of density of HDPE insulation...........cooooiiiiiii e 25

10111 PrOCEAUIE ... ettt et et e e e e e 25

10.11.2  ReQUITEMENES oottt e et r e 25
10.12 Lightning impulse voltage teSt .. ... 25
10.13 Water penetration teSt. ... e 25
10.14 Additional tests on components of cables with a longitudinally applied metal

tape or foil, bonded to the oversheath ..., 25

11 Sample teSIS 0N ACCESSOIIES .. euuiiii i e e e e e eeens 26
11.1  Tests on components Of ACCESSOIY ...t 26
11.2  Tests 0N COMPIEIE CCESSOIY ..uuiiiiiiiiii ittt e 26
12 Type tests 0N cable SYStemMS ... e 26
1201 GBNEIAL e e 26
12.2  Range of type approval ... 27
12.3  Summary of type teStS ..o 28
12.4  Electrical type tests on cable SyStemsS ... 28

12.4.1 Test VOItage ValUBS .. ..o i 28

12.4.2 Tests and sequence Of tEStS ..oovu i 29

12.4.3 BeNdiNg 1eSt et 29

12.4.4 Partial discharge tests ....ooviii i 30

12.4.5 Tan d MeasSUrEMENT .o e 30

12.4.6 Heating cycle voltage test .. ... 30

12.4.7 Lightning impulse voltage test followed by a power frequency voltage

L= SRR 31

12.4.8 EXaMIN At ON .. 31

12.4.9 Resistivity of semi-conducting SCreens .........ooviiiiiiiiiiiiii e 32
12.5 Non-electrical type tests on cable components and on complete cable.................. 32

12.5.1 GENEIAL et e 32

12.5.2 Check of cable CoONStrUCHION ... ... i 33

12.5.3 Tests for determining the mechanical properties of insulation before and

AT BB NG ceiei e 33

12.5.4 Tests for determining the mechanical properties of oversheaths before

ANd After AQEING «ouniii e 33
12.5.5 Ageing tests on pieces of complete cable to check compatibility of
[0 F= N =T =P 34

12.5.6 Loss of mass test on PVC oversheaths of type STo............... 34

12.5.7 Pressure test at high temperature on oversheaths ..o, 34

12.5.8  Test on PVC oversheaths (ST4, STo) and LSHF oversheaths (ST42) at

[OW 1EMPEIATUNE ...ttt 35

12.5.9 Heat shock test for PVC oversheaths (STq and STg)...........ocoooee. 35

12.5.10  Ozone resistance test for EPR and HEPR insulations ....................coco. 35

12.5.11  Hot set test for EPR, HEPR and XLPE insulations ....................cccooo. 35

12.5.12 Measurement of density of HDPE insulation .....................o 35

This is a preview. Click here to purchase the full publication. [Standards New Zealand 2020



https://www.elecenghub.com/AS/197364469/AS-NZS-IEC-60840?src=spdf

AS/NZS 1IEC 60840:2020

—4 -

12.5.13 Measurement of carbon black content of black PE oversheaths (STg

AN ST7) oo 36
12.5.14  Test under fire CONAItIONS .....euiiiiii e 36
12.5.15  Water penetration test ... 37
12.5.16 Tests on components of cables with a longitudinally applied metal tape
or foil, bonded to the oversheath ..o, 37
12.5.17 Shrinkage test for PE, HDPE and XLPE insulations ........cc.ccooeiiiiiieiiicineenne, 37
12.5.18 Shrinkage test for PE oversheaths (ST3, ST7) and LSHF oversheaths
(ST D)t 37
12.5.19 Determination of hardness of HEPR insulation..........c...ocoiviiiiiinee, 38
12.5.20 Determination of the elastic modulus of HEPR insulation............c..cco.coo. 38
13 Prequalification test of the cable System ... 38
13.1  General and range of prequalification test approval .........coooiiiiiiiiii, 38
13.2  Prequalification test on complete system ... 39
13.2.1 Summary of prequalification tests ... 39
13.2.2 Test VOItAQgE VAlUES ... 39
13.2.3 Test arrangemMENT ... e 39
13.2.4 Heating cycle voltage test ... ... 40
13.2.5 Lightning impulse voltage test.......coooriiii e 41
13.2.6 EXaMIN At ON . 41
13.3 Tests for the extension of the prequalification of a cable system............c....coeeeee. 41
13.3.1 Summary of the extension of prequalification test............ccooeiiiiiiiiins 41
13.3.2 Electrical part of the extension of prequalification tests on complete
CaADIE SY S M e e 41
14 Type testS 0N CaDIES...coi e 43
LI B =Y o = - | U 43
14.2  Range of type approval .. ... 44
14.3  SUMMaAry Of tYPe 18818 i e e e 44
14.4  Electrical type tests on completed cables........coooiiiiiiiiiiii 45
15 TYPE tESES ON @CCESSOIIES Lottt et 45
151 GONEIAL e e 45
15.2  Range of type approval .. ... 45
15.3  Summary Of 1Y Pe 18818 i 46
15.4  Electrical type teStS 0N ACCESSOMIES ..iuuiiiiiii it 47
15.4.1 Test VOItAGE VaAlUBS ... 47
15.4.2 Tests and sequence Of 1ESTS ... 47
16 Electrical tests after installation ... ... 47
18,1 GONEIAL i 47
16.2 DC voltage test of the oversheath ... 47
16.3 AC voltage test of the insulation. ... 47
Annex A (informative) Determination of the cable conductor temperature................ccooceee. 55
A1 P U PO e e 55
A.2 Calibration of the temperature of the main test [00p .....c.ovveiiiiiiiiiii, 55
A.21 LT =Y - 1 55
A.2.2 Installation of cable and temperature SENSOrS .......ccvveiiiiiiiiiiiiee e, 55
A.2.3 Calibration Method ... 57
A.3 Heating for the 1est ... e 57
A.3.1 Method 1 — Test using a reference cable ..........ccooviiiiiiiii 57

© Standards Australia Limite] Thjs is a preview. Click here to purchase the full publication.



https://www.elecenghub.com/AS/197364469/AS-NZS-IEC-60840?src=spdf

AS/NZS IEC 60840:2020

-5
A.3.2 Method 2 — Test using conductor temperature calculations and
measurement of the surface temperature..........c.ooiiiiiiii i 58
Annex B (normative) Rounding of NUMDErs ... ..o 59
Annex C (informative) List of type, prequalification and extension of prequalification
tests for cable systems, cables and aCCeSSOIES ...uiuuiiiiiiiii e 60
Annex D (normative) Method of measuring resistivity of semi-conducting screens ............... 62
Annex E (normative) Water penetration test ... ..o 65
E.1 LT O o111 TP UPPTRPPP 65
E.2 1= S 65
E.3 REQUITEMENTS L.t 66
Annex F (normative) Test for water penetration in the conductor..............oooin. 67
F.1 LT O o111 TP PPPTR PP 67
F.2 1= S 67
F.3 REQUITEMENTS .. 67
Annex G (normative) Tests on components of cables with a longitudinally applied
metal tape or foil, bonded to the oversheath ... 69
G.1 Visual @XamiNation ....... oo 69
G.2 Adhesion and peel strength........oo 69
G.2.1 GENEIAL et e 69
G.2.2 Test: Adhesion Strength ... 69
G.2.3 Test: Peel strength of overlapped metal foil ... 70
G.24 ReEQUIrEMENTS ..oeiii e 71
Annex H (normative) Additional tests for aCCeSSOries ... 73
H.1 LG =Y oo = Y PP 73
H.2 Range Of @PPrOVal ... e 74
H.2.1 Range of approval for joints without screen or metal sheath interruption........ 74
H.2.2 Range of approval for joints with screen or metal sheath interruption............. 74
H.2.3 Range of approval for accessories for cable screen interruption and/or
€aArth CONMNECTION ..uuiii et 74
H.2.4 Range of approval for terminations with sectionalizing insulation................... 75
H.3 Tests of joints with or without screen or metal sheath interruption and
accessories for cable screen interruption and/or earth connection ........................ 75
H.3.1 Water IMMErSION ..o e e 75
H.3.2 EleCtriCal 1ESS o e 75
H.4 Tests of terminations with sheath sectionalizing insulation..............cc.coooin 77
H.4.1 DC voltage withstand test between screen and earth............ccoooviiiiiins 77
H.4.2 Lightning impulse voltage withstand test between screen and earth............... 77
H.5 E X AMINATION Lt 77
H.6 Tests for composite insulators for outdoor terminations............cooooiiiiiiin. 78
H.6.1 LT =T = Y PR 78
H.6.2 INternal Pressure teSt. ... 78
H.6.3 Cantilever 10ad 188t .. .. 78
Annex | (normative) Determination of hardness of HEPR insulations..........cccocooiiiiiiinnnen. 79
1.1 QLI S o 11T = PP 79
1.2 BLIE=TS A o] o To7=To [0 = P 79
1.2.1 LT =Y - 1 79
[.2.2 Surfaces of large radius of Curvature .........ccooovi i 79
1.2.3 Surfaces of small radius of CUrVatUIe........ooiiiiiiii e 79
1.2.4 Conditioning and test temperature ..o 79

This is a preview. Click here to purchase the full publication. [Standards New Zealand 2020



https://www.elecenghub.com/AS/197364469/AS-NZS-IEC-60840?src=spdf

	AS/NZS IEC 60840:2020 Power cables with extruded insulation and their accessories for rated voltages above 30 kV (Umﾠ=ﾠ36 kV) up to 150 kV (Umﾠ=ﾠ170 kV) - Test methods and requirements 
	CONTENTS


