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NOTICE AND DISCLAIMER

The information in this publication was considered technically sound by the consensus of persons engaged
in the development and approval of the document at the time it was developed. Consensus does not
necessarily mean that there is unanimous agreement among every person participating in the development
of this document.

The National Electrical Manufacturers Association (NEMA) and the Insulated Cable Engineers Association
(ICEA) standards and guideline publications, of which the document contained herein is one, are
developed through a voluntary consensus standards development process. This process brings together
persons who have an interest in the topic covered by this publication. While NEMA and ICEA administer
the process and establish rules to promote fairness in the development of consensus, they do not
independently test, evaluate, or verify the accuracy or completeness of any information or the soundness
of any judgements contained in its standards and guideline publications.

NEMA and ICEA disclaim liability for personal injury, property, or other damages of any nature whatsoever,
whether special, indirect, consequential, or compensatory, directly or indirectly resulting from the
publication, use of, application, or reliance on this document. NEMA and ICEA disclaim and make no
guaranty or warranty, expressed or implied, as to the accuracy or completeness of any information
published herein, and disclaims and makes no warranty that the information in this document will fulfill any
of your particular purposes or needs. NEMA and ICEA do not undertake to guarantee the performance of
any individual manufacturer or seller’s products or services by virtue of this standard or guide.

In publishing and making this document available, NEMA and ICEA are not undertaking to render
professional or other services for or on behalf of any person or entity, nor are NEMA and ICEA undertaking
to perform any duty owed by any person or entity to someone else. Anyone using this document should
rely on his or her own independent judgment or, as appropriate, seek the advice of a competent
professional in determining the exercise of reasonable care in any given circumstances. Information and
other standards on the topic covered by this publication may be available from other sources, which the
user may wish to consult for additional views or information not covered by this publication.

NEMA and ICEA have no power, nor do they undertake to police or enforce compliance with the contents
of this document. NEMA and ICEA do not certify, test, or inspect products, designs, or installations for
safety or health purposes. Any certification or other statement of compliance with any health or safety-
related information in this document shall not be attributable to NEMA and ICEA and is solely the
responsibility of the certifier or maker of the statement.

© 2017 National Electrical Manufacturers Association
and Insulated Cable Engineers Association



ANSI/NEMA WC 58-2017
ICEA S-75-381-2017
Page iii

CONTENTS
[ o1 £= 1Y o] (o PRSP Xi
Y= To (0] I R =T =T - U PSSR 1
1.1 Yo7 o] o1 TP PP P PR PPTPPON 1
Portable Cables 2,000 VOIS OF LESS ....ciiiiiiiiiie ittt ettt e et e e e e snbe e e e s abbe e e e e eeeee 1
Portable Cables 2,001-5,000 Volts (100% INSUlation LEVE).........oooiuiiiiiiiiiiieai e 2
Portable Cables 5,001—-25,000 Volts (100% Insulation LeVel)..........ccccuvvriieiiieeee e e e 2
Mine Power 2,001-25,000 Volts (100% and 133% Insulation Level) ..........ccoooiiiiiiiiniiiee 2
1.2 General INFOIMELION .......coiiiiiiii et e e st e e e s e nbbe e e e e enneee 3
1.3 Information to Be SUPpPlied DY USET ... 3
S T=Tod A o] o B2 @7o ] o o [0 To] o = S PP PRT 4
2.1 Physical and EIECtriCal PrOPEITIES .......coiuiii ittt e e e e e e e e 4
P2 0 R O o] o o 1= g @0 o 11 ox 1o ] £= S PSP PPPPPOPPP 4
2.1.2  AIUMINUM CONAUCLOTS ..ueiiiiiiiiiiiie ettt e e st ee e s sttt e e e s sttt e e e sntba e e e e e sntbeeeaesnnbeeeeessnbneeeeenan 4
b2 IS T 1251 o] (=T @] o [1od 1o ] U SPPPRRRR 4
2.2 (070 ] a0 (U103 (o] g Y.< TN © [ o1 £ PRSP 4
2.3 Conductor DC Resistance Per Unit LENGEN..........cuviiiiiiiiiiiie e 5
2.3.1 Direct Measurement of DC Resistance Per Unit Length ..........cccoociiiiiiiiiiin i 5
2.3.2 Calculation of DC Resistance Per Unit Length ..........cocoviiiiiiiiiieniiiecee e 5
2.4 (07e] oTo [§ox o] gD F=10 1= (=] ST PP PPPPT TR PTPPI 5
Section 3 Portable Single and Multiple Conductor Power Cable ... 13
3.1 o 0] o = S 13
3.2 T OS] (=] 0 LSRR 13
3.3 Single-Conductor Cables, Nonshielded, 2,000 VOItS OF LESS ......cuueviieeeriiiiiiiiiiiieiieeee e 13
3.4 Type W and G Two-Conductor Cables, 2,000 VOItS Or LESS .....ccccvviiiieiiieeee e ee e 13
3.4.1 Two-Conductor Flat TWin Cables .........ccuuuiiiiiiiiie e 13
3.4.2 Two-Conductor ROUN CabIES ........uuviiiiiiiiiiee ittt 14
3.5 Types W, G, G-GC and G-CGC. Three-And Four-Conductor Cables, 2,000
RV LS00 = PSR 14
3.5.1 Three- and Four-Conductor, Round Type W Cables without Grounding Conductors . 14
3.5.2 Three- and Four-Conductor Round Type G Cables with Grounding Conductors........ 14
3.5.3 Three-Conductor Flat Type G Cable with Grounding Conductors............cccccceeeeeinnnes 14
3.5.4 Three-Conductor Flat G-GC Cable with Grounding Conductor and Ground-Check
(07e] 3T [ Tox (o SR TP TP PRT PP 15
3.5.5 Three-Conductor Round Types G-GC and G-CGC Cable ..........ccovvcvvvveiiiiiieeeneiiins 15
3.5.6 Four-Conductor Flat Type W Cable Without Grounding Conductors ..........cccccccceeeunes 15
3.6 Types W and G, Five- And Six-Conductor, 2,000 VOItS Or LESS........ccoiuuviiiiiieiiaeaeae i 15
3.6.1 Five- And Six-Conductor Round Type W Cables without Grounding Conductor ........ 15
3.6.2 Five-Conductor Round Type G Cables with Grounding Conductor..................cceuueeees 16
3.7 Type PG, Two- and Three-Conductors With Grounding Conductor, 2,000
Y20 3o IO EEEE 16
3.8 Type PCG, Two- and Three-Conductors with Grounding Conductor and Two Control
Conductors, 2,000 VOIS OF LESS ...vuuuiiiiiiiiiiiiiieeeeetie et e e et e e e e e et e e e s ees e e e e s ersaan s 16
3.9 Type G, Three-Conductor Round With Grounding Conductors 2,001-5,000 Volts................ 16
3.10  Shielded Cable 25,000 VOIS OF LESS....cciiiaiiiiiiiiiiieeit ettt e e e eeeeaaaee e as 16
3.10.1 Shielded Cables 2,000 VOIS OF LESS ....ccccciveviuiieieeiieiie e eevaaes 16
3.10.2 Shielded Cables 2,001 t0 5,000 VOIS........ccciiiiiiieiiiiiiieeiiiieee et sireee e 19

© 2017 National Electrical Manufacturers Association
and Insulated Cable Engineers Association



ANSI/NEMA WC 58-2017

ICEA S-75-381-2017
Page iv
3.10.3 Shielded Cables 5,001 t0 25,000 VOIS.......c.coevurieiiiiieiiieeeeeeeeee e 20
700 I R =0 1Y/ G o] o (1 o2 (o £ OSSP 21
3.12  Control and Ground-CheCk CONAUCIOIS. ..........iiiiiiiiiiieeeeeeee e e e et e e e e eab s 21
3.12.1 Control Conductors for Types PCG and SHD-PCG Cables .........cccccoviiiiiiiiiiiiiie i 21
3.12.2 Ground-CheCk CONAUCIONS .....uiiiieiiieiie ittt e e e e e e e e e e e e aeeaeeaeeees 21
3.12.3 Ground-Check Conductor for Type SHD-PC.........cccccociiiiiiiiiiiiie i 21
3.12.4 Ground-Check Conductor for Flat G-GC ..........ccoiiiiiiiiiiiiiececeiee e 21
IS0 e B €1 o 1¥ g To [ 10T [ @] g o 18 o1 (o] £= SRR PP UR P OTPRP 21
3.13.1 Sz AN NUMDET .vveiiecieee et e e e et s e e e e e et e e e e e eaab e e e e eebaaaaeeaees 22
3.13.2  FIAat TWIN TYPE G ettt s et e e s bt e e e e anbeas 22
3.13.3  Flat Three-CondUCIOr TYPE G..ceeeeiieeiieiiiiitie ittt e e e e e e e e e e e e 22
3.13.4 Round Types G, G-GC and G-CGC .......cccuviiiiiiiiiie et s e 22
3.13.5 Flat Three-Conductor TYPE G-GC .......occuuiiiiiiiiiieae et 22
3.13.6 Round Five-Conductor Type G, Types PG, and PCG ........ccccoiiiiiiiiine e 22
3.14  Conductor Shield (Stress Control LAYEI) .......c.uieii it 23
3.14.1 Extruded (Conductor Shield) ..........coooueiiiiiiiiiii e 23
3.15 Power ConducCtor INSUIALION .........oovuuiie e e e e e e e e s e ee b s 23
3.15.1 Insulation Physical and Electrical ReqUIrements .........ccccceveeeeiiiiiiiiiiiiiieee e 23
3.15.2  INSUIALION THICKNESS ..uvveiiiiieeii ettt e e e et e e e e e e eab e e e s eeaaaes 24
3.16  Ground Check And Control Conductor INSUIAtioN.........ccceiviiiiiiiiiiiiiiiieeeee 24
317 TAPES AN BIAIGAS ..ociviieieiiitiiee ettt ettt e et e e e e bbb e e e et e e e e e e e 24
3.17.1 POWEIN CONAUCTONS ..iiiiiiiieieecceeeeeeeeee ettt e e e e e e e e e e e e e et e e e e e eeeeba b ab bbb ns 24
3.17.2 Ground Check and Control CONAUCTIOIS ...........ueiiiiiiiiiieeieeeeeeeee e e eees 25
G700 S T @70 To [8 Tox (o] gl [0 [T a1 1] 107>\ 1[0 ] o o PO PR 28
TR < 20 M =0 .Y/ G @ T aTo [V o1 (o] £ 28
3.18.2 Control and Ground-check CONAUCIONS .......cooooeeiiiiiiiiiieeeeeeee e 28
319 Metallic SNIEIAING ...coiiiiiiiiie et e et e e st e e e abr e e e 28
3.19.1 Metallic Braid SHIEIAS ..........uoiiiiiiiiiiie e e e s 29
3.19.2  Metal WIr€ ShIBIUS.......e e e e e e e e eeaans 29
3.20 CONAUCIOr ASSEIMDIY ...ttt e e e e e e e e e e e aanbbbnbeeee e e e een 29
G 702 N F- Yod (= £ 30
0 0 R B 10 Y = - 1] o PSPPSR 30
G T N C 1= T o1 = | 30
3.21.3  ThiCKNESS OF JACKET ...vvveiiiiiiiiie ittt e e e e e e e e aab e e e e e eeaaans 30
3.22  COMPIEtEd CaDIE.. ... 30
3.22.1 OULSIAE DIAMELEIS .. .coieiiiii ettt e e e e et e e s e e e e e et e e e e e eesabnaeaeeeens 30
3.22.2 Diameter TOIBIANCES ... .coeveveei ettt e e e e e e e et e e e e e e eab e e e s eeaaannes 30
R I T V- 1 (1T PP ETRPT TR 31
G T R =T 1 P 31
Section 4 Constructions of Mine Power Feeder Cable...........uuiiiiiiiieiiiiie e 58
41 Yot 0] o= TSP PTUPRUPPRPRPRPR 58
4.2 GeNEral REQUITEIMENTS. ... it eeee e e e e s et e e e e e e e e e s s s e e e e e eaeeeeesannsnebanrereaaeeeeesaannnnrnnes 58
4.3 (©40] o0 1811 (] £ 58
4,31 POWEE CONUUCTONS .uuuiiiieiiiiii e et e e e e e e e e e e e e e eeaeeeeeeeeeeeeeesessrsarararanes 58
4.3.2 Conductor StresS CONIOl LAYET .....cocuviiiiiiiiiiiiie ettt 58
0 TG T ©1 o 11 (o [T To [ @20 T [1 [ox (o] £ SRRSO 58
4.3.4  Ground-CheCK CONAUCTON .....uuiiieeiiiriiie e et e et e et e e e e e et e e e e e ebaba e e e e s eesaananes 58
4.4 [ F= 11 To] o [P PPUPRS PRSPPIt 59
St R =011V =Y G @0 o o 11 [ (o 59
4.4.2 Ground-CheCK CONAUCTON .....uuiieieiiiiiii et e e e e ra e e e e e e bab e e e e e eeraanes 59
4.5 INSUIAION SNIEIAING. ...eeeii ittt e e bbb e e e s nnne s 59
451 Extruded SEMIi-CoNdUCHING LAYEI.......ooi it 59
4.5.2 Metal COMPONENT .....oiiiiiiiiii ettt s e e e s et e e s st b e e e e s anabeeas 59
4.6 [0 L=Tq ] ki oF=1 1[0 o Ll P OsORRPRPPPR 61
4.7 CoNAUCTOr ASSEMDBIY ... e et e e e st e e e e bbaeeeeaaes 61

© 2017 National Electrical Manufacturers Association
and Insulated Cable Engineers Association



ANSI/NEMA WC 58-2017

ICEA S-75-381-2017

Page v

4.8 B = (o ] APPSR 61

4.9 (O 7o [N DI T-T0 =] (=] S UPRPPPRP 61

O =1 £ PP PPPPPPPTPTPTPRP 61

Section 5 SPeCial CONSIIUCTIONS ...uuiiiiiiiiiiiee ettt e e et e e e s sttt e e e sntbeeeeeeasbaeeeeeannraeeeeeas 68

5.1 Portable Arc-Welding CabIes...........ccuiiiiiiiicc e 68

L0 0 R Yoo o1 PP PP PPUPPPPRPPRPN 68

LT 2 014 (o (U To: (o ] A ST U RO PP PPUPUPTPRPTRPIRt 68

LT G B T =T o 1= [ =1 (o PP PSPRUPRPUPRPN 68

LT R - T (= (S P URPPRPRPPP 68

5.1.5 Number of Wires, Outside Diameters, and Diameter Tolerances .............cccccvveeeeeeennn. 68

5.1.6 Flame TeSt REQUIFEMENTS .......uiiiiiiiiiiiei ittt e e siaeeee s 68

5.2 Non-Metallic Shielded MINING CabIES.........coi e 70

L T o1 PP PP PP PP 70

5.2.2  POWEN CONAUCTIOTS ....ueiiiiiiieieiiiiititee ettt e ettt et e e e e e e e st b b e e e e e e e e e e e e saaannnbnbeeeeees 73

5.2.3  Ground-ChecCk CONAUCIOIS. .........uuuuiiiiiiiiiieiiieieieieeeeeeeeeeeee e e e e e e e e e e e e e e eas 73

5.2.4  Grounding CONAUCTONS .....cooiiiiiiiiiiiiiie ettt e e e e e e e e s et aeeeaeaaeas 73

5.2.5 Conductor Shield (Stress Control LAYET) .......ccooiiiiiiiiiiiiiiieeiieeee e 73

5.2.6  Power Conductor INSUIALION.........cccooiiiiiiiii e e e 73

5.2.7 Extruded Semi-Conducting Layer Over Insulation (Insulation Shield) ......................... 73

5.2.8 Ground-Check INSUIALION ..........uuuuiiiiiiiiiieiee e e e e e e e 73

5.2.9  Conductor [dentifiCatiON ..........ccuuiiiiiiiiiiie e 73

5.2.10 CondUCIOr ASSEMDIY.....coiiiiiiiiie it e e e s aban e 74

L R - Tl =) SRR UPPRRPPR 74

5.2.12 Completed CabIe ........oooiiiiie e 74

LT G N =1 £ SO PPPPTPTRTPPPPPRPN 75

5.3 Remote Control and Drill COMAS .......oiiiiiiii i e e e e e e e e e e e e e e eeeeaeaees 75

LR T R S oo o1 PP PP PO PPPRTPP 75

LT T o 11 [0 [F o3 (o] £ OO TRSRRP 75

5.3.3  SBPAIALON ... e e e et e et e e e e e b eas 75

B5.3.4  INSUIALION ...ttt e e e e e e e e e e e e e e e e e aaaaeas 75

5.3.5  ConduCtOr ASSEMDBIY ... 76

B.3.6  JACKELS ..ottt e e e aaaeaeaaaaaaaeaearaan 76

TR T A =T (= T PP TPRPPP 76

Section 6 Testing and Test MEthOAS .....cooo i e e e e e e e s 81
6.1 L1215 1 o PR 81

6.2 LIRS 30 LIRS Y= L ] o] 1= SRR 81

6.3 (70 o To [¥Tod (o gl =TS W 1Y 1= 1 0 To Yo [ USSR 81

6.3.1 Method for DC Resistance Determination ...............cooovviiiiiiiiiiiiiiiin e, 81

6.3.2 Methods for Cross-sectional Area Determination............cccvvvivieeeiiiieeeesniiiee e 82

6.3.3 Methods for Diameter Determination..............uuuuiiiiiieiiiiieieee e 82

6.4 Test Samples and Specimens for Physical And Aging TESES ......ccvvvveiiiiieee e 82

2 o R 1= T o 1T - | TSP UPUPRP 82

6.4.2 Number of Thickness MEasUIrEMENLTS ........cc.ueviiiiiiiiiieiiiiiie e 82

6.4.3 Measurement Of THICKNESS .....uuuuiiiiiiiiii i e e e 82

6.4.4 Sampling of Insulation for Physical and Aging TeSES........cccuiiiiiiiiiiiiiiiiieeee s 82

6.4.5 Sampling of Jacket for Physical and Aging TeStS........uuiiiiiiiiiiiiiiiiee e 83

6.4.6 Number of TESt SPECIMENS .......uiiiiiiiiiiiie i 83

6.4.7  SiZ€ OF SPECIMENS ...oeiee e r e e e e e e e e e s s rreeeaeeeas 84

6.4.8 Preparation of Specimens of Insulation and Jacket ..o, 84

6.4.9 Specimens with Thin Jackets Crosslinked to Insulation .............cccccccevveeeeniiccivinne, 84

6.4.10 Specimen fOr the TEAI TEST ....cciiiiiiiii it 84

© 2017 National Electrical Manufacturers Association
and Insulated Cable Engineers Association



ANSI/NEMA WC 58-2017

ICEA S-75-381-2017
Page vi
6.4.11 Specimen for Accelerated AQING TESE .....coiiiiiiiiiiiiiie e
6.4.12 Calculation of Area of TESt SPECIMENS ......cccoviiiiiiiiiiiiieiee e
6.4.13 Physical TESt PrOCEAUIES .....coiuiiiieiiiiiiie et
0 S Yo 11 Vo N =) OO PP PUURPRRN
6.4.15 Physical Tests for Semi-Conducting Material Intended for Extrusion........................
6.4.16 Retests for Physical and Aging Properties and ThiCKNESS ..........cccccevviiiieieiiiiiienenns
6.5 Capacity and POWET FACIOr TESES ...cccciiiiiiiiiiiiieeii e e e e e st r e e e e e e e s s s s e e e e e e e e e s e e snnreneeees
6.6 Accelerated Water ADSOIPLION .........uiiiiiiiieeii e e e e e e e e eere e e e e e e e e e aaan
TG A 1= o 1= | PP SPTR
6.6.2 Electrical Method (EM-60) ........ccuuiiiiiiiiiiie et
6.7 SUIMACE RESISTANCE.......eeiiii ittt e e et e e e e e e s e an e e e e eannes
6.8 THICKNESS OF TAPES ..eeeeiiiiiiiiii ettt e st e e e bt e e s e bbb e e s e arees
6.9 Heat (Deformation) DISTOITION. ..........uuieeiiiiiee ettt e e e e e e e e s s eee e e e e e e e an
0 O =T 0 o T TSP
B.11  COlU BENG ...ttt e b e e e e e e e e e e
B.12  HOU CrEEP TS iiiiiiiiiii ittt ettt e e e e ettt e e e e e e e s e e e e et et e e e e e e s s e annrnree s
B.13  SOIVENT EXIFACTION. ...cittiiiee ittt ettt e e e s e e e e e et et e e e e aab b e e e e e nbe e e e e e nnes
6.14  VOIUME RESISHVILY....cciii it e e e et e e e e e e e s e s e s e e e e e e e e e e aassenar e e e e e aeeeeessannsnnrnnnnees
B.14.1 TS SAMPIES. ..eeeiiiiii ittt e e e e e e e e e bbbttt e e e e e e e e e e e e annbbbbeeeeaaaaens
L0 S 1] ] o TN =1 PR
6.16  Retests For Tests Covered by 6.6 Through 6.15 And 6.17 ........ccvviiiiiiiiiieeiiiiee e
6.17  Electrical Tests On Completed CabIEs .........c..uuviiiiiiieiii e
B.17.1  VOIAGE TESES ...eieiiiiiiitiie ettt ettt e e s bbbt e e s bbb et e e sabb b e e e e s nnb e e e e e annneeeas
6.17.2  INSUIAtION RESISTANCE .......veiiiiiiiiiiie ettt sanee s
6.17.3 Partial-Discharge Test ProCeAUIE.............oiiiiiiiiiii e
6.18 Method Determining Permittivity (S.I.C.) And Dielectric Strength Of EXTRUDED
Nonconducting Polymeric Stress Control LAYEIS ........cocvuiiieiiiiiiieiiiiiieeessiiieee s siveee e siieeee s
6.19  Method for Measurement of Braid Shield Resistance on Flat Type SHD................ccocceann.

Annex A (Informative) Symbols and ADDreviations ...

Annex B (Normative) Definitions for Maximum Temperature Of Conductors

iN INSuUlated WIre @nd CabDI@ ..ottt e e e e e e e e e e s e e ab e eeeeeaaaeeeeeeannnnes
B.1 Maximum Conductor TemMperature—OPEratiNg ........c.uueieerrriiee it
B.2 Maximum Conductor Temperature—Emergency OVerload ...........cccccovvviereiniiiieeenniiiee e
B.3 Maximum Conductor Temperature—Short CirCUIL.............uuuiiiiiiiee e
Annex C (Normative) Emergency Overload Ratings for Insulated Cables .........ccccccciiiiiiiiiinnnn,
Annex D (Normative) ICEA Publications, ASTM, NEMA Standards and NFPA...............oveiiiiieeenennn.
D.1 ICEA PUDIICatioNS—SEE NOLE L.....ciiiiiiiiiiiiiiiee it ettt e et e e et e e e s sbbe e e e e s sbaeeeeeans
D.2 ASTM Standards—See NOLE 2 ... e e e e e e e
D.3 NEMA Standards—See NOE 3 ......iiiiiiiiiiiiie ettt e e st e e e s s breeeeeanes
D.4 NFPA—SEE NOLE 4 ...ttt ettt ettt et e bt a b e e e e e e e e e e e e e aaaeaeeeeeeennnes
Annex E (INformative) SHIEIAING . ....cooi i e s
E.2 FUNCLIONS OF SNIEIAING ..eeeiiiieiii e e e e e e e s e e e e e e e e e e s
2 Y AN o] o] [ To¥= Vi [o] o [PPSR
N | o [ox 110 o L3 PP RR TP
E.3 Use of INSulation ShIIAING ........couiiiiiiii e
E.3.1 NO Metallic ShIId..........eeiiiiiiiiiie et saaee e
E.3.2  Metallic SNIEI ......coeiiiiie e e e e e
E.3.3 Semi-conductive Rubber Shield................cooiiiii
E. 3.4 Shield RESISIANCE .....ccoiiiiiiiiieee et e e e eee e e as
E.4 Grounding of The INSulation Shield ...

© 2017 National Electrical Manufacturers Association
and Insulated Cable Engineers Association



ANSI/NEMA WC 58-2017

ICEA S-75-381-2017
Page vii
E.5 S a1z fo Y = =T T | PPN 99
E.5.1  NonMetallic SNIEIUS. ....ooiiiiieiii e e e 99
E.5.2 Metallic SNIEIAS ...ocoiiiiiiieiiee et 99
E.6 SPlCES and TeIMINALIONS. .....ceiiiiiiiii ettt e et e e e abb e e e e ssaneeeas 99
Annex F (Informative) Minimum Bending Radius for Cables ........cccccoiiiiiiiiiiiiiiie e 100
F.1 Yoo o1 PSRRI 100
F.2 POrtable CabIES .....coooe i e et e e e e e e e 100
F.3 Mine Power Feeder CabIes ..........cuuiiiiiiiiii e 100
Annex G (Informative) Minimum Drum Diameters of Shipping Reels ........cccooveviiiiiiiiiciieeeeeeee, 101
Annex H (Informative) Ampacities and Voltage Ratings of Portable Cables ...........ccccooiiiiniiins 102
H.1 Ampacities (Current-Carrying Capacity in AMPEIES)......uuuurireeeeeiiiiiiriirierereeeeeesssrsrerneeeeeeees 102
Annex | (Informative) Ampacities for Three-Conductor Mine Power Cables ...........ccccccvvviveiieecninnnns 104
Annex J (Informative) Voltage Test after INStallation............oocuviiiiiii e 105
ANNEX K (Informative) Additional Conductor INfOrmation ........ccccceeeeeeiiiiiiciiieeee e 106
Annex L (Informative) Remote Control and Drill Cords ... 113
L.1 AIMPACITIES ...ttt ettt e e b ettt e e ekt e e et e e s bb et e e e s s bb e et e s aabbb e e e e s nbb s e e e s snnneeee s 113
L.2 Maximum VOItage RALINGS ....veeeiirieeeiis i e e e e e e s e e e e e e e e e s e s s snnnneeeeeees 113
L.3 Remote Control ANd DIl COIUS .....oeiiiiiiiiit ettt e e e e e e e e e e eneees 113
Annex M (Informative) Optional FACtOry DC TEST ...uuuiiiiiiieiiii i s e e e e eeee s 114
Tables
2-1 Weight INCrement FACIOrS, K ......cooiiiiiiiie et e e s e e e e e e e e s s e e e eeeaeees 6
2-2 Schedule for Establishing Maximum DC RESIStANCE ............uuviieiiiieeiiiiiiiiiiiiieeee e 7
2-3 Nominal DC Resistance in Ohms per 1,000 Feet at 25°C of Concentric Lay Stranded
(00 [0 (U T3 o] £ J PSPPI 8
2-4 Nominal DC Resistance in Ohms per 1,000 Feet at 25°C for Flexible Annealed Copper
(0] o (U1 o] £ J PSPPI 9
2-5 Nominal Diameters for Copper and Aluminum CONAUCLOIS .........coooieeiiiiiiiiiiiiiieeieee e 11
2-6 Factors for Determining Nominal Resistance of Stranded Conductors per 1,000 Feet
L 24 PSP 12
3-1 Power Conductor Insulation REQUIFEMENTS ..........ccoiiiiiiiiiiiiiie et 26
3-2 Ground-Check and Control Conductor Insulation Requirements .........ccccccevevvieeeeeiciieeesesennen. 27
3-3 Extra-Heavy-Duty Crosslinked Jackets and Thermoplastic Polyurethane ............ccccccceeenee 33
3-4 Heavy-Duty CroSSINKEd JACKELS ........uuuiiiiiieeiiiiiiiciiiiie e s s r e e e e s s e s areeeeeaee s 34
3-5 MaxXimum LENGLN OF LAY ....eeiiiiiiiiie ittt ettt 34
3-6 2,000 Volts or Less Single-Conductor Portable Power Cable ...........cccccooviciiiiiiiiiiiiieeeiies 35
3-7 2,000 Volts or Less Type W and G Two-Conductor Flat Twin Portable Power Cables........... 36
3-8 2,000 Volts or Less Type W and G Two-Conductor Round Portable Power Cables............... 36
3-9 2,000 Volts or Less Type W and G Three-Conductor Round Portable Power Cables ............ 37
3-10 2,000 Volts or Less Type W and G Four-Conductor Round Portable Power Cables .............. 37

© 2017 National Electrical Manufacturers Association
and Insulated Cable Engineers Association



ANSI/NEMA WC 58-2017
ICEA S-75-381-2017

Page viii

3-11
3-12
3-13
3-14

3-15
3-16
3-17
3-18
3-19
3-20
3-21

3-22
3-23
3-24

3-25
3-26
3-27

3-28
3-29

Tables
4-1
4-2

4-3
4-4
4-5
4-6
4-7
4-8

4-9
5-1
5-2
5-3

2,000 Volts or Less Type G Three-Conductor Flat Portable Power Cables with Two

GrouNding CONUUCTOLS. ...ttt e e e e e e e e e e ettt e e e e e e e s e s aaabbbbeeseeaaaaaaeesaaannnrenes 38
2,000 Volts or Less Type G-GC Three-Conductor Round Portable Power Cables with

Two Grounding Conductors and One Ground-Check Conductor............ccccuvviiieiiieeeeeiisiinnns 38
2,000 Volts or Less Type G-CGC Three Conductor Round Portable Power Cables with

Three Grounding Conductors and One Ground-Check Conductor ............ccccceeeiiiiiiiiiinieeenenn. 39
2,000 Volts or Less Type G-GC Three-Conductor Flat Portable Power Cables with One
Grounding Conductor and One Ground-Check CoNdUCTON ............cueeeeiiiiiiieieiiiiieee e 39
2,000 Volts or Less Type W Four-Conductor Flat Portable Power Cables ..............ccccveeneee 40
2,000 Volts or Less Type W And G, Five- and Six-Conductor Round Portable Power Cables 40
2,000 Volts or Less Type PG Two- and Three-Conductor Round Portable Power Cables ..... 40
2,000 Volts or Less Type PCG Two- and Three-Conductor Round Portable Power Cables .. 41
2,001 To 5,000 Volts Type G Three-Conductor Round Portable Power Cables ..................... 41

Type SH Single-Conductor Portable Power Cables for 100 Percent Insulation Level Only .... 42
2,000 Volts or Less Type SHC-GC Three-Conductor Round Portable Power Cables

for 100 Percent INsulation LEVEI ONIY.........ccooiiiiiiiiiii et e e e e 43
Type SHD and SHD-GC Three-Conductor Round Portable Power Cables for 100 Percent
INSUIALION LEVEI ONIY.....eiiiiiee ittt e e s s s e e e e e s et r e e e e e s s nnbnae e e e e e s e ssnneeeeeeenannnes 44
Type SHD-CGC Three-Conductor Portable Power Cables with Three Grounding

Conductors and One Ground-Check CONAUCTOT ............ceiieiiiiiiiiiiee et 47
Jacket Thicknesses for Types and Sizes of Round Portable Cables not Covered by

Tables 3-6 through 3-23 @nd 3-26 ........c.eeiiiiiiiii e 48
1070] oo (1 Tox (o] £ PP PPRTTRP 49
TYPE SHD-PCG CaAbIE.......oiiiiiiieiie ettt sa e e et e e s sibeeeeaes 51
2,000 Volts or Less Type SHD-Flat Three Conductor Portable Power Cable with Two

€T (o101 oo ToTe M @Xo] o o [N o] (o] £=FHN TP PRTTTPT 52
Type SHD-PC Shield REQUIFEMENES. ...ttt e e e e e e e e e e 51
2,000 Volts or Less Type SHD-Flat Three Conductor Portable Power Cable with Two

L€T(oT0 gTo [T9To I @] o o (1 o] (o] 1= SRR 51
LOT0T g o [FTox (0] RS 14> 63
Insulation Thicknesses and Outside Diameters—2,001 to 5,000 Volts 100 and 133 Percent
INSUIALION LEVEIS ..ottt st sttt e st e e st e e s nbe e e e snnneeas 63
Insulation Thicknesses and Outside Diameters 5,001 to 8,000 VOIS ..........cccceeeviviiiiiieeennnnns 64
Insulation Thicknesses and Outside Diameters 8,001 to 15,000 VOIS .........cccccvvvvvviiereninnnnnn. 64
Insulation Thicknesses and Outside Diameters 15,001 to 25,000 VOIS ........ccceeviiiiviiieeennnns 65
Partial Discharge EXtINCHON VOIAJE.........cuviiiiiiiiiiiiie et e e e e st e e e e e e enes 65
Overall JaCKet THICKNESS........eiiiiiiee e e e 65
Nominal DC Resistance of Medium Hard-Drawn Coated and Uncoated Copper Conductors
Concentric Stranded, Class B and C...........oiiiiiiiiiiiiee e 66
Thermoplastic Jacket REQUIFEMENTS ........coiiiiiiiiiie ettt 67
Heavy-Duty JACKELS (TYPE A) ..ieiiiiiie ettt e s e e e e e e st e e e e e e e s saaba e e e e e e e snnraaeeeaeas 77
Medium-Duty JACKELS (TYPE B) ...eeiiiiieiiiiiiiiie ettt ae e e e 78
CONSLIUCHION DELAIIS. ......eeeiiiiiie ettt et e e st e e e enees 79

© 2017 National Electrical Manufacturers Association
and Insulated Cable Engineers Association



5-4
5-5

5-7

5-8

6-2
6-3
H-1

-1

J-1
K-1
K-2

K-4
K-5
K-6

L-1
L-2
M-1

ANSI/NEMA WC 58-2017

ICEA S-75-381-2017
Page ix

Maximum Length Of Lay.......ooiii i e e e e e e e e e e e e 79
Extruded Semi-conductive Rubber REqQUIFrEMENTS.........ccoviiiii i i e e 80
Type SCF-GC Two Conductor Flat Portable Power Cable with One Ground and One
GroUNA-CRECK. .. .. e e e e e e e e e 81
Wall Thickness and Voltage Rating of Remote Control and Drill
L 0] 0 LS 81
Remote Control and Drill Cords Outside DIiameters..........ovveiiiini it e e 82
NUMDET Of SAMPIES ..ot e et e e e sabeeee e 83
NUMDBET Of TESE SPECIMENS ...vviiiiiiieee it e e e e e e e e e s e e st re e e e e e aaeeseesaeansranreees 86
Mandrel Size for Cold BENd TeSt.......ou it e e e e e e e 88
Ampacities for Portable Power Cables, Amperes per Power Conductor..........ccceeeeeeeveiicnnnnnee. 102
Ampacities for Three-Conductor Mine Power Cables ..........ccoovviiiiiiiiieiiiieee s 103
DC Test Voltages after InStallation, KV ... 104
Concentric Stranded Class B Aluminum and Copper ConducCtors .........ccceveeeeeeiieivciinveneneenenn. 105
Concentric Stranded Class C and D Aluminum and Copper Conductors ..........ccccccoeevvvvvnnnen. 106
Rope-Lay Copper CoNdUCTOrS ClasS G .....cccoiiiiiiiiiiiiiie ettt 107
Rope-Lay Copper Conductors Class H .....ccoooiiiiiiiiieeieecceee s e e 108
Copper Conductors Class | — Each Individual Strand 24 AWG, 0.0201 in. (0.511 mm) ........ 109
Copper Conductors Class K — Each Individual Strand 30 AWG, 0.0100 in. (0.254 mm) ...... 110
Copper Conductors Class M — Each Individual Strand 34 AWG, 0.0063 in. (0.160 mm) .... 111
Ampacities of Remote Control and Drill Cords............ccoiviiiiiiiiiii e e 112
Correction Factors for Remote Control and Drill Cord Ampacities 113
10T g F= L = od (o ] 1Y 0L = 114

© 2017 National Electrical Manufacturers Association
and Insulated Cable Engineers Association



ANSI/NEMA WC 58-2017
ICEA S-75-381-2017
Page xi

Foreword

This standards publication for mining cable was developed by the Insulated Cable Engineers Association,
Incorporated (ICEA) and was approved by the National Electrical Manufacturers Association (NEMA).

ICEA/NEMA standards are adopted in the public interest and are designed to eliminate misunderstandings
between the manufacturers and the user and to assist the user in selecting and obtaining the proper
product for his or her particular need. The existence of an ICEA/NEMA standard does not in any respect
preclude the manufacture or use of products not conforming to the standard. The user of this standards
publication is cautioned to observe any health or safety regulations and rules relative to the use of cable
made in conformity with this standard.

Requests for interpretation of this standard must be submitted in writing to:
Insulated Cable Engineers Association, Inc.

P.O. Box 2694

Alpharetta, GA 30023

An official interpretation will be made by the ICEA.

Suggestions for improvement gained in the use of this publication will be welcomed by ICEA.

Working Group Chair: Mark A. Fuller, Nexans Amercable
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Section 1
General

Scope

These standards apply to materials, construction, and testing of insulated cables used for the utilization
of electrical energy in surface and underground mines and similar applications. Included are portable
cables for use in mining machines, dredges, shovels and similar equipment, and mine power cables for
use as connections between units of mine distribution systems, and remote control and drill cords for
mining and similar applications. The cables are of the following types:

Portable Cables 2,000 Volts or Less

Type
Type
Type
Type
Type
Type
Type
Type
Type
Type
Type
Type
Type
Type
Type
Type
Type
Type
Type
Type

Type
Type

W without grounding conductors

G with grounding conductors

G-GC with grounding conductors and one ground-check conductor

G-CGC with grounding conductors and one ground-check conductor in center
SC-W without grounding conductors

SC-G with grounding conductors

SC-GC with grounding conductors and one ground-check conductor

SC-CGC with grounding conductors and one ground-check conductor in center

PG with single grounding conductor

PCG with single grounding conductor and two control conductors

SHC-GC multiconductor with two grounding conductors, one ground-check conductor and
overall shield

SHD multiconductor with individually shielded power conductors, and three grounding
conductors

SHD-GC multiconductor with individually shielded power conductors, two

grounding conductors, one ground-check conductor

SHD-CGC with individually shielded power conductors, three grounding conductors,
and one ground-check conductor in center

SHD-PCG multiconductor with individually shielded power conductors, center grounding
conductor, and one or more control conductors

SHD Flat multiconductor with individually shielded power conductors, and

grounding conductors covered with a conducting extrusion layer

SHD-PC multiconductor with individually shielded power conductors,

and one shielded ground-check conductor

SCE multiconductor with individually shielded power conductors, and two grounding
conductors.

SCE-GC multiconductor with individually shielded power conductors, two grounding
conductors, and one ground-check conductor

SCE-CGC multiconductor with individually shielded power conductors, three grounding
conductors, and one ground-check conductor in the center

SCF-GC with one grounding conductor and one ground-check conductor

Flexible remote control and drill cords
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