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Handling. See Receiving, handling and storage
HAR approval ............. ... ... .... 232
High temperature wire and cable . ... ... 66—67
Hipottesting ..................... 126-129
Hypalon (CSP) . ...... ... ... ... . ... 32
I
IBM Cabling System .................... 75
IBN/NBT . . 242
ICEA . ... 33,178-179, 198
ICONTEC . ... e 274
IEC ..o 179-181
IEE . . 268
IEEE . ... ... 182-183, 198
IEEE 802.5 networks .................... 75
Impedance . ........ ... . ... 70
at60Hertz ...................... 93, 94
IMQ .o 251
Indoorcables .............. ... .... 76-77
Inductance, in AC circuits . .............. 223
Installation and testing ............. 105-133
conduitfill .................... 108-112
faultlocating ...................... 129
hipottesting . .................. 126-129
installation methods . ............ 120-122
LAN cabletesting . .................. 133
meggertesting . ................ 130-131
moisture removal ............... 131-132
overhead messengers ........... 123-124
pulling ............ .. ... ... .. 113-119
receiving, handling and storage ........ 107
vertical suspension . ................ 125
Installation methods .. ............. 120-122
Instrumentation cable . .................. 63

Insulated Cable Engineers Association (ICEA) 3

Insulation and jacket materials ... .. 27-48, 77
colorcoding .................... 33-40
fibrous coverings . ......... ... ... ... 32
telecommunication color coding . .. ... 39, 40
thermoplastics . . ................. 28-30
thermosets ..................... 30-32
types and applications .. ........... 28-32

Insulation level ........................ 67

Insulation Resistance (IR) .............. 130

Insulation shield. See Outer shield

Interlocked armor cable ............. 56, 113
rewinding .............. ... ... 161

International

organizations ....... 203-204, 229-295

Interstices ............ i, 226
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IPQ .. 255
Irish standards ....................... 250
IRtests . ... ... . 130
ISA L 184
ISO ... 184, 203
Istituto Italiano del Marchio ............. 203
Italian standards . ................. 251-252
TS 257
ITU . 184
J
Jacket materials ........... ... 77
See Insulation and jacket materials
Jacks, modular ............ .. ... .. ..., 140
Jamming .......... .. .. 115
Japan, standardsin .................... 295
JIS 295
K
Kema,N.V. ... ... ... 203, 252
K-fiber ... 32
Kynar (PVDF) . ..... ... ... . . 29
L
LANSs. See Local area networks
Latin and South America,
standardsin ................. 272-274
Lead sheatharmor ..................... 57
Lead-sheathed cables ... ............... 113
Leakage current .................. 127, 128
Limiting oxygen index (LOI) .............. 48
Local area networks (LANS) .............. 74
cabletesting .................. . ... 133
LOI. See Limiting oxygen index
London Underground Limited ........... 268
Loosebuffer ....... ... ... ... ... . ... 82
Low voltage systems .................... 3
Lugs and connectors .............. 141-145
M
Megger testing ................... 130-131
Messengers. See Overhead messengers
Mexico, standards and
specificationsin .............. 272-273
Microbending ......... ... ... . ... .. .. 133
MIL-C-24640cable .................. 79-80
MIL-C-24643 cable .................. 79-80
MIL-C-915cable .................... 79-80
Military wire and cable types .......... 78-79
Mini BNC connectors .................. 149
Minimum bending radius ........... 118-119
Miningcable ........ ... ... ... ... .. .... 62
Ministry of Defense (UK) . ............... 269
Modular plugs and jacks ............... 140
Moistureremoval ................. 131-132
MPF (mine power feeder) cables .......... 62
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MSHA . 185
Multiconductor cable, diameterof ... ...... 225
Multipair colorcode .................... 39
N
NCB. See British Coal
NEC (National Electrical
Code) ......... 3, 33, 108, 194, 201-202
NEC (Netherlands Electro-Technical
Committee) ..................... 253
NEMA .. 185-186
NEMKO ...... ... ... 203, 254
Neoprene (CP) . ....... ... .. 31
NFPA 187
NIST .o 187
NOM . .o 272
Nonmetallic-sheathed cables ............ 113
Norwegian standards .................. 254
Notation, engineering . ............. 224-225
NSAL 250
N series connectors ................... 138
NTRA .. 254
@)
Ohm .. 2
Oohm'sLaw .......... ... 3
Operating temperature .................. 68
Optical fiber cables ................. 80-83
fiber selection .............. ... .. ... 81
selecting ....................... 82-83
Optical power meters .................. 133
Optical Time Domain Reflectometers
(OTDRS) . .o oo 133
Organizations. See also Standards and
specifications
domestic ..................... 165-193
international .......... 203-204, 229-295
OTDRs. See Optical Time Domain Reflectometers
Outer shield (insulation shield) ........ 50-51
Outsidecables ..................... ... 76
OVE . 203, 241
Overhead messengers ............. 123-124
P
Pacific Rim. See Asia and Pacific Rim
Packaging, of wireand cable ......... 151-162
Parallel connections ................... 224
PE. See Polyethylene
PFA. See Teflon
Plastic cladding ....................... 80
Plenumcables ................ ... ..... 77
Plugs, modular . ....................... 140
Polyethylene (PE) ...................... 29
Polyolefins (PO) . ....... .. ... . ... 29
Polypropylene (PP) . .................... 30
Polyurethane (PUR) .................... 30
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Polyvinyl chloride (PVC) . ................ 28
Portable cords
ST 61
SIO .o 61
SIOW-A . . 61
SITO 61
SO L 61
SOOW-A .. 61
SOW 61
SOW-A 61
STO .o 61
Portuguese standards  ................. 255
Powercable ....................... 67—-69
ampacity of . ... ... 104
conductorsize ...................... 68
short circuitcurrent .. ................ 68
special considerations . ............... 69
voltage drop considerations ............ 69
voltagerating . .............. ... ..... 67
Power cable shields .................... 50
conductor (strand) . .................. 50
outer (insulation) ................. 50-51
Power connectors ................. 141-146
Preassembled aerial cable .............. 113
Prooftesting ................ ... ...... 127
PTFE. See Teflon
PTT 258
Pulling ......... . ... ... ... ..., 113-119
Pullingeyes . ....... ... ... . .. ... 113
Pulling lubricants ..................... 117
Pulling swivel ......... . ... ... ..... 113
Pulling tension . ...................... 113
calculationof .................. 115-116
PUR. See Polyurethane
PVC. See Polyvinyl chloride
PVDF. See Kynar
R
Radar ....... ... ... . ... . 129
Ratio, jam .......... ... ... .. .. ... ... 115
REA .. 188
Reactance,at60 Hertz ............... 93, 94
Receiving, handling and storage ......... 107
Reels
handling . ..................... 159-162
moving and lifting . . ................. 162
Size ... 152-158
Reflectometers
optical time domain ................. 133
timedomain ....................... 133
Refractiveindex ....................... 80
Regulatory and approval agencies 200-204
National Electrical Code (NEC) 201-202
UL o 200
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Resistance ............ ... ... ... ... .... 2
in ACcircuits . ..................... 223
AC/DCratioat60Hertz ............... 95
ofconductors ...................... 223
at400and800Hz .................. 102
temperature correction factors for .. ...... 96

RJ-11 modular plugs and jacks .......... 140

RJ-45 modular plugs and jacks .......... 140

Ropestrand ........... ... ... .. .. ...... 8

S

SAA L 290-291

SAE ... 188

SCC .. 278

SC (subscriber connector) connectors . ... 147

Scotland. See United Kingdom

Sector conductor .......... .. .. ... ..., 8

Segmental conductor ............. .. ... .. 8

Semi-conductive shield ................. 50

Semirigid coax ............ ... ... 71

SEMKO . ... . 204, 257

Series connections .. ....... ... ... . ..., 224

Serve shields. See Spiral (serve) shields

SEV 259

Shielded twisted pair (STP) cable ...... 73,74

Shields
conductor . . ... 50
electroniccable .................. 52-54
0 11 | (] 50-51
powercable .................... 50-51

Shipboard cables ................ 78, 79-80

Shippingreels . ................... 154 -157

Short circuitcurrent . ....... ... ... ... ... 68
maximum conductor . . ............ 98-100
maximum shield . ................... 101

Shovel (SHD)cables .................... 62

SHV connectors ......... ... ... ... .. .. 137

Sidewall pressure (SWP) ........ 114, 117-118

Signalleakage . ........................ 52

Silicone ... ... 32

Singapore, standardsin ............ 293-294

SISIR .. 293

SMA connectors .................. 137, 148

SNV 258

South America. See Latin and South America

Spanish standards . ................... 256

Specifications. See Standards and specifications

Spiral (serve)shields ................... 54

Standards and specifications ....... 163-204
ASTM .. 169-171
Belden electronic color code ........ 38-39
Bellcore ...................... 172,173
Brazilian.......................... 274
CANENA . ... 174
Colombian ........................ 274
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continental European . . .......... 232-259
CSA . 83, 198
EIA ... . 175-177
European Union (EU) ........... 232-240
FAA 177
fire safety tests . ............... 193-199
galvanized steel . ................... 124
ICEA ................. 33, 178-179, 198
IEC .. 179-181
IEEE ....... ... ... ...... 182-183, 198
ISA 184
ISO . 184
ITS 257
ITU 184
Mexican ..................... 272-273
MSHA ... 185
NEC . ... 33,194
NEMA .. ... 185-186
NFPA .. 187
NIST .. 187
organizations .................. 165-193
OVE ... . 241
REA ... 188
regulatory and approval agencies ..200-204
SAE . .. 188
UL ....83,84,189-190, 196-197, 198, 199
in United Kingdom . ............. 262-270
U.S.government ............... 190, 191
US. military ................... 191-193
Venezuelan ....................... 273
vertical cable tray tests . . . . ... .. .. 195-196
Standing-wave ratio (VSWR) ............. 71
Stationwire . ....... ... 76
STconnectors ............. ... 147
Steelwires ... ... .. .. 57

Storage. See Receiving, handling and storage
STP. See Shielded twisted pair cable

Stranding
annular ... 8
bunch . ... ... ... . .. 8
compact . . ... 8
compressed . ... ... 9
Concentric . ............. ... 7
copper strand properties ........... 12-20
TOPE . it 8
SECIOr . .ot 8
segmental .............. .. ... 8
typesof ... ... 7-10

Strand shield. See Conductor shield

Stress control layer ......... ... ... ... 50

Stud sizes ... 145

Submarinecable ....... ... .. ... L. 57

Supply voltage and plug configurations,

inCanada . .. .................... 287
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Suspension, vertical . .................. 125
Swedish standards . ............... 257-258
Swiss standards . ................. 258-259
SWP. See Sidewall pressure
T
TDR. See Time Domain Reflectometer
Technische Prifanstalten des SEV's ...... 204
Teflon . ... ... ... . 28-29
Tefzel (ETFE) . ... ..o 29
Telecommunication color coding ....... 39, 40
Telecommunications connectors . . . .. 139-140
Telephonecables ................ ... 7677
Temperature
ambient ........ ... . . 68
operating . ......... ... 68
operatingrange ..................... 71
Temperature correction factors, for
resistance . ........... . ... ... ... 96
Tension
limitationsof .................. 113-114
pulling ................... 113, 115-116
Testing. See Installation and testing
TFE. See Teflon
Thermal properties . .................... 46
Thermocouple junction ................. 64
Thermocouplewire . .................... 64
Type E (chromel vs. constantan) ........ 64
Type J (iron vs. constantan) ............ 64
Type K (chromel vs. alumel) . ........... 64
Type N (nicrosilvs. nisil) . . ............. 64
Type T (copper vs. constantan) . ........ 64
Thermoplastic elastomer (TPE) ........... 30
Thermoplastics .................... 28-30
fluoropolymers . ..................... 28
Halar (ECTFE) . ..., 29
Kynar (PVDF) . ...... . ... ... ..... 29
polyethylene (PE) ... ................. 29
polyolefins (PO) . .................... 29
polypropylene (PP) . ................. 30
polyurethane (PUR) .................. 30
polyvinyl chloride (PVC) ............... 28
propertiesof .............. ... ... 41-43
Teflon ... ... ... 28-29
Teflon TFE ... ... ... ... ... .. ... ... 29
Tefzel (ETFE) . ... ... it 29
thermoplastic elastomer (TPE) .......... 30
Thermosets ............. ... ....... 30-32
chlorinated polyethylene (CPE) ......... 30
crosslinked polyethylene (XLP, XLPE) .31
ethylene propylene rubber (EP, EPR, or
EPDM) ... 31
Hypalon (CSP) ...................... 32
neoprene (CP) ......... .. ... .. 31
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propertiesof .................... 44 -45
silicone ....... ... ... . 32
3M power connectors .............. 141-146
Three phase delta Threewire .. ............ 3
Three phase star Four wire,
grounded neutral ................... 3
Three phase wye (star) Threewire . ......... 3
3-sheavepulleys ...................... 115
Tightbuffer ....... ... ... .. ... ... 82

Time Domain Reflectometer (TDR) . ... 129, 133

“Tip” and “ring” conductors ............. 76
TNC connectors . ................. 136, 137
TPE. See Thermoplastic elastomer

TPR. See Thermoplastic elastomer

Tray cables .......... .. ... ... . ..., 83-84
Treeing in insulations . .................. 50
Triaxial cable ........... ... ... . ... ... 72
Tubing . ... . 79
Twinax cable ........... ... ... ......... 72
TypeCMcable.......... ... ... ......... 77
TypeCMRcable ....................... 77
TZVVS 259

U
UHF connectors ...................... 138

UL (Underwriters Laboratories)
......... 83, 84, 189-190, 196-197, 204
See also Standards and specifications

UL 1581 Vertical tray flame test . ... 198, 199
UNEL ... ... 251
Ungrounded systems ................... 67
Union Technique de L'Electricite ......... 204
United Kingdom, standards and

specificationsin .............. 262-270
Unshielded twisted pair (UTP)

cable ........ ... ... ... ... 73,74, 139
U.S. government, standards and

specifications ................ 190, 191
US. military ...................... 191-193
UTE ... 245

UTP. See Unshielded twisted pair cable
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V
VDE ... 232, 248
VDE-Prufstelle .. ......... ... ... ... .... 204
Velocity of propagation ................. 71

Venezuela, standards and specifications in . . . 273
Vertical cable tray tests ............ 195-196
Vertical suspension ................... 125
Vertical tray flametest .................. 83
Vinyl 28
VoIt . 2
Voltage, test . . ........ ... ... ..., 128-129
Voltagedrop .................... 69, 97, 98
Voltagerating .............. ... ..... 67,71
VSWR . 71
W
Water. See Moisture removal
Weight, of conductors . . .. ............... 223
Wire. See Cable types; Construction and
building wire; Wire and cable packaging
Wire and cable packaging . .......... 151-162
reel handling .................. 159-162
reelsize ........... ... ... .. 152-158
Wire diameter, from conductor diameter 226
Wire serve armor .............. ... 57
Wire shields .......... ... ... ... . ... 51
Wirewrap .........c i 78
X
XLP, XLPE. See Crosslinked polyethylene
Z
“Z" fold shield . .......... ... ... . . . .. 52



