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IEC 228-1978 Conductors of insulated cables

ASTM B 263-94 Standard Test method for determination of cross-sectional area of stranded
conductors

ASTM B 400-92 Standard Test specification for compact round concentric-lay-stranded

aluminium conductors

UL 493-1988 Thermoplastic-insulated underground feeder and branch-circuit cables
UL 1581-1995 Electrical wires, cables, and flexible cords
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3. ¥ia
3.1 aalWihuiveanle 2 #iia aail
3.1.1 zasnhludauuy
3.1.2  FUAMIUIDALUY
4. YMA
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M9199 1 azpgavesme liihyiasninluoamiy

(48 4.1, 98 5.1.2.1, 98 5.2.2, 98 5.5 MAKNUIN N. UWATMANUIN 2.)

Nufimhdasy | Auiimhdease i Wushugudnan | dushugudnans | anumneds | anudumugege | usedezasdnh NIV
Nnnmsmun | dumaluaih LRNGRI7 PDIEN YANRUIUY yaesihdi 20 NNMITAUIN TosUszaneu
2)
1) Tagmsmun XA CIGEE) 3) Alansy 4)
MINNIALNAT | MTNTBBLNGT (e {oALNAT NaaLNGS {oALNOT Toviuganlaluns e Ganlalns
10 9.54 1 3.49 3.49 1.1 3.08 1562 26
10 9.64 7 1.32 3.96 1.1 3.08 11769 27
16 15.39 1 4.43 4.43 1.1 1.91 2 445 42
16 15.55 7 1.68 5.04 1.1 1.91 2 781 43
25 24.75 7 2.12 6.36 1.3 1.20 4 241 68
35 34.21 7 2.49 7.47 1.3 0.868 5703 94
50 46.32 7 2.90 8.70 1.5 0.641 7 423 128
50 46.32 19 1.76 8.80 1.5 0.641 8114 128
70 67.03 19 2.12 10.60 1.5 0.443 11 487 185
95 92.79 19 2.49 12.45 1.7 0.320 15 470 256
120 117.37 19 2.80 14.00 1.7 0.253 18 810 324
120 117.37 37 2.01 14.07 1.7 0.253 20 114 324
150 144.15 37 2.23 15.61 1.9 0.206 24 704 398
185 181.06 37 2.50 17.50 2.1 0.164 30 187 500
240 237.55 61 2.23 20.07 2.3 0.125 38 568 655
300 296.94 61 2.49 22.41 2.5 0.100 46 901 819
400 381.67 61 2.82 25.38 2.7 0.0778 57 948 1053
500 490.81 61 3.20 28.80 3.1 0.0605 73 194 1 354
‘W&l?fltﬂf?;l 1) AMANYIN 2.

2) 9MANUIN A.
3) @MANUIN .
4) @MAKNUIN .

IPST—€6T "Uent



lﬂ' = a U o W v
M1919N 2 i1?]ﬁ%!i’)fjﬂ‘ll?)x‘iﬂﬁf]%/h?h‘lﬁ!ﬂﬂ’ﬂﬂﬂﬂlluu

(99 4.1 99 5.1.3.1, 98 5.2.2, 48 5.5, MANUIN N, LATMANUIN V)

Nufimhdassy | Auimhdaass P tdusuAudNaN AR | anudumugege | usedeeasdii | snawesdati
M | wduaaluanh PDIAIN YNAUIY 2aenhi 20 ANNNTEITUID ToaUszann
1) i e e NI EIGER 2)|  dlansn 3)
MINTadLs | ;myediaduns L Hadluns Nadluns aduns Tovinaanlawns o Ganlanns
10 9.64 6 3.5 4.1 1.1 3.08 1768 27
16 15.55 6 4.6 5.2 1.1 1.91 2734 43
25 24.75 6 5.6 6.5 1.3 1.20 4120 68
35 34.21 6 6.6 7.5 1.3 0.868 5591 94
50 46.32 6 7.7 8.6 1.5 0.641 7313 128
70 67.03 12 9.3 10.2 1.5 0.443 10 420 185
95 92.79 15 11.0 12.0 1.7 0.320 14 098 256
120 117.37 15 12.5 13.5 1.7 0.253 18 518 324
150 144.15 15 13.9 15.0 1.9 0.206 22 457 398
185 181.06 30 15.5 16.8 2.1 0.164 28 974 500
240 237.55 30 17.8 19.2 2.3 0.125 37 506 655
300 296.94 30 20.0 21.6 2.5 0.100 45 642 819
400 381.67 53 22.9 24.6 2.7 0.0778 56 992 1 053
500 490.81 53 25.7 27.6 3.1 0.0605 72 195 1 354
NI 1) @MANUIN 2.

2) @MAKNUIN .
3) aMANUIN A.
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5.1.1  dhhisauiuuazdnhdawiu desdeneezgfidisniauds (hard drawn) Fefinaautime
nauazmalndheadimuualilumnesguil sedesdGouazunanndaunnsasidunaide
@amslany
5.1.2  enhlidauwyu
5.1.2.1 snnwdumelwdlulumuiimvualumsid 1
msnagaulvmleemsasianiia
5.1.2.2 sagcaluaawasmsinded idluldamw wen.8s

¢ o v @ v g A o &
5.1.2.3  nawianuamandaursdushugudnaeasaalvdiuldmuiinmuasail
manadauliufudenn wan.11

LWUENUAUEININYDININ nTiANNAMALAABY
ERIR O
Waand 2.50 +0.025 HoANAT
2.50 Al + 080z 1

5.1.3  1auuY
5.1.3.1 aimaul,é'ummi'ﬁqﬂ Tdulumadimmualumsd 2
msnadgaulvmleemsasiania
5.1.3.2 sagaaluana MWdlulday uan.8s
5.1.3.3  LNaE
(1) dwmdudnhiiunaeliiu 150 mMsnTaawas SAnauMsaLNasTDILdaEudD
lsivdaendy 11 weldhu 17.5
(2) EmSuEIhhiunaiy 150 MINTaamas ﬁmwdaumiﬁmﬁmwm%y'uuaﬂqm”m
laiviaenin 8 waliiiu 16
(3) tumaunden Heghatuaziiieameanndsmadmiundamuduils widuuange
Fasiiiemezaundsameem maluudesiudasediafuuasFeuuaiumun
(4) Tudhasiimavanstu sandumsindaesuuandaliifusanaiumsanaan
sostuludvagdauly
msnadaulimlagmsasaiiiatasmsnagaumu yen.11
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5.1.3.4  danduwsuduhugudnanyaime nilamannuludnnnausawiueaslihy 2
5.2 AU
4 £ L4 4 a v o £ o v Y 1 o Y v o o
5.2.1 mauamnudavinliuuugadnh wazdaanlienawmusanlanhelogbimlvdnhme
5.2.2 anwvwdsrawuIy deslitpannANmvualum g 1 wasmani 2 ANNrNYeIRIIY
melegavinarnunniinvualaudazuenilaliniu 0.1 Jadwesuin Sagas 10 289
nivua
5.2.3 Fuasunldidudar wennnimsanaaduagndy ssningganugne
manadauliufuaen van.11
5.3  ANNAINUYDUATDININE
t-:l' d' Y v I v A 1
wIwmmeniselwihdasdienuamunasliauideuie
manedauliuiiaeuds 9.1
5.4  QuanUdenazesae desiielaidsanhanmuualu m9ei 3

manadaulviu iy wen.8s lunsdisns lnihafiadnhaauwiulidnmeiwnnduainnoudnden

d’ U Aa A =) <
M3I1NN 3 QmaummNnammmﬂazgmuﬂmﬂum
(49 5.4)

durhuguana mwmﬁuﬁqé'uauw‘i'wqm mmﬁm‘i'ﬂqﬂ
(minimum ultimate tensile stress) AauALNaL?
Teu (Alan5uuse) AamsNNaaLNnT
10aLNAS NAUALNEE BARLNAEN Sauay
1.25 200.0 (20.4) 190.2 (19.4) 1.2
1.50 193.2 (19.7) 183.4 (18.7) 1.3
1.75 188.3 (19.2) 178.5 (18.2) 1.3
2.00 184.4 (18.8) 175.5 (17.9) 1.4
2.25 180.4 (18.4) 171.6 (17.5) 1.5
2.50 175.5 (18.0) 167.6 (17.1) 1.5
2.75 172.6 (17.6) 163.8 (16.7) 1.6
3.00 168.7 (17.2) 159.8 (16.3) 1.6
3.25 165.7 (16.9) 156.9 (16.0) 1.7
3.50 163.8 (16.7) 156.0 (15.9) 1.7
3.75 161.8 (16.5) 154.0 (15.7) 1.8
4.00 159.8 (16.3) 152.0 (15.5) 1.9
4.25 159.8 (16.3) 152.0 (15.5) 2.0
4.50 158.9 (16.2) 151.0 (15.4) 2.0
4.75 158.9 (16.2) 151.0 (15.4) 2.0
5.00 158.9 (16.2) 151.0 (15.4) 2.0

o o 4 Ao v ! s r v Yy
waneme  dmsudualaniidushugudnanliawnudnazlumsnlids
iezaudusugudnan luginhiivagan [Vunu
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aamehumuasmaezgfidisy desiim i 28.264 Tovinmaniiadwasdenlawas Hgamni
20 avrnaldad aAnneumMuzasThdaia iy miimvualumsed 1 wazonsi 2
msnedauliufinemu wen.ss Tunsdlsna lnvhaiiesnhaauwiulznasawnndumenaudingen
NMNMINAFIY

anunumaluihaasaelnih

ilanasaumanen. 11 awuzasanaliihdasbideammniundundenulmuin

ANUMULTAIBLANINEABIRUIY

5.7.1 enumuusaiewazanudanausatgldny

MABEFIUYBIANNMULTITA N LidBENT) 12.5 LINEWEAD
masegIvuasanuiinaasliiaaniisesas 125

5.7.2  ANNNULIGILazANNEameraasianglinuy

5.8

5.9

5.10

5.11

6.1

6.2

ANNUANANITUINANsETIUMEnaIg lFnunuasegIutaussaglFfnudasliiv
Jogaz 20 YpIMmNseTIUnNBULNeIE RNy
manadauliufifmunan. 11
MsgayLieNIazaIRLIY
idenasauatiumunan. 11 msgydemazammudaditiu 2.0 faandudemaurudnns
ANNVUYBIRUIUA BN ITTBNAIBANINTBY
denagaumy uan.11 Tagldumgiinaday 120 + 3 ssenaidea auudasliuansu
manldsusiresanuasiiusinaiigumniige
iienasaunuMaNen.11 Malseguresenudniiseanadosliifiuiasa: 50 saernumN@AE
yoEUNadoy
ANUNUGBLANBTINE
dlanaseuatnumu 78 9.2.1 via 9.2.2 Samdussninminisrsrmnuduusi wzanuia
MevdmadauAMNIUdBLETind fumimasasnnuiuusIAazeanNEafaunasauANIMUd
uanniigd dasliripaninipeaz 85

6. NIVIFY

wihaussy Wiluldmudaanasszninggenuimetiaatiu as sy 2e (anuenwsssslnihly
uaasmiheussyillulumadannassswingdauazeing)

wihaussy liiidelasnume lnih ldldidamedissnnmsiedoudhauazauss neilldidulumada
ANITENTNELDA UK
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7. !ﬂ%ﬂx‘l“ﬁ&nﬂ!!ﬁzﬂﬁ1ﬂ

7.1 fisnglvihnnmiheussy nnszezvinlinu 500 Tadwns agiagdasiiay 8nuys W3LATININE
wasneazdaas Wi Widiuleds daay wazliauidau
(1) Paanu “Wd 70 °C”
(2) %ia
(3) #Hansedwanwalasanelnihuazvanaaaasen 1 samsei 2
(4) mneuseaulnih
(5) WuNWheRsyYaee
(6) apmuIalssnunm nisnIasnmnemsmnaanzieu
7.2 fimeuanmibeussyanslnihagaipadesiiey anvs viawnIsamanaudasdaanuealull Titule
$e Faau wazlsiauidau
(1) Faany “Wg 70 °C”
(2) %o
(3) Hovseduanwalasanslnihuazvanaw@aa s 1 vsam e 2
(4) neuseaulnih
(5) WNuNmheasyYaeeh
(6) @nuaMm Whuwes
(7)  uwingnd Wudlandu Tunsdiiluasliszyinuinsiues
(8) @pullnm
(9) ’lunszﬁﬁwmzmiimﬂuﬁa Tﬁﬁgﬂﬂmamﬁﬂmqmsnﬁyﬁa wazeuriUaneas
(10) FayMu3alssnuii nsadasnmnamamnaanziieu
7.3 lunsalnlEnmeandsund aasinnuvanaasanumen nennmvue Liineeu

YY) du A
8. mwnmadmmmnmmmwau

8.1 qu luiitl mineds malwihafiodedy Auiivhdassyasdnh fnuuasdurugudnaas
dumaludnhaghadendu inaadaluaniden wiedwauviaamnelussasnandendu
8.2 madndataasinaridadu Whilulumuwumstndasiimuuadaliil wiaoaldunumsin
hasheauiiiisuhiumdnmstuusuiimmualy
8.2.1 M5ENNIBEN
8.2.1.1 ghéednanalnihlunegaunngudeniu 30 was nnmhaussyluudazgumamansay
UpeWhEussy uanMnasanasfuiiuagedussudetuge
8.2.1.2  d@miuselnihaiiadnhlisawiu msmedsuluda 5.4 wazda 5.5 Tignaaiuduae
TagdanaINEmBEN 30 LWAHT NNWIBUTTYIULAIZTU MINNNLLEIVDINUIIUTT
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8.2.1.3 awsusmalnihatiaminaauiy msnaaauluda 5.4 wazda 5.5 lgnmaaNtdualInnay

Anden Taedanannaiad e 30 A NNMINEUITY LUUABTU NNNINELEUVBINIIEUTT

8.2.2 NUNONFU

datnaauilulumuda 4. 98 5. 90 6. uazda 7. MANeMs Faziahaeluvhgunuduldaw

MATPIUHINNUTNTINTTN

9. MIinaaoy

9.1 AMUMNULBNLAIBNNAE

Tfhngangasssminafisnglwih usasaida wIssmingasdiasiouiuuaziiiuladamu

9.2  ANUNUABLENITIOE

9.2.1 MSNAFDULUUAMSUBUDISA (carbon-arc test) LU 300 Fr1a

9.2.1.1

9.2.1.2

9.2.1.3

9.2.1.4

A3 BNAFaY

wspanasaudulumadimmualusnessu UL 1581

MseIENBUNaEDU

(1) eaaelnihaste M 5 o SIMSUNAFDUANNNULNFNLILANNEANDULINDIE
TN usausmnamINzuasiaswanazsh lUlEnagaua NN UL ANNE
My WoN.11

(2) aaselnihaaehaanuiu s o IﬂﬂLﬁaﬂmeﬂu%nmﬁagiamﬁ'ué’aaahﬂuifa (1) vita
g ldnuannde 9.2.1.3

Yonedau

TWUfURewn UL 1581 Tas

(1) sunspsdawuhdunm 3 i atdaiiias LLé'mqmﬁﬂWmfuﬂunm 17 i dudy
159303 Tefiimnsusumiamnaunasa’iginsiu livhuuilsdnauasu 300 Falus

(2) itlddauthuhazaraiien pH 6.0 §9 8.0 gamgfi 16.0 + 5.0 asenizadea titlihu
iindawudn vannnuSuammhlifaamwimiiouds

(3) hAunadausanMNgnaday udsssislifgunpivas ililignussaiadlosase
Hunslivasni 16 1l uazldannni 96 s udnihlunagauanumuwseds
UATANNEAMN NBN.11

MINEUKS

Tinenuraenusuussaaezenuiadiummas Togliasmmnammusuusaaezanuie

My WBN.11

9.2.2 MINAFBULULTUDUDISA (xenon-—arc test) tHUIA 420 FITN9

9.2.2.1

LAIBINAFDY
Tidulumunmwualuanessiu UL 1581
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9.2.2.2 MASINFUNATOU
(1) samalnihdrache 1w 5 Fu NUTUNAFBUANNULTITNUIEANNEANBULTIDE
Ty udazBusmmaminzuaziiisawafiazi lUlEnasauanuduLsIEza N
muNan.11
(2) damalwihenthainu 5 su IﬂﬂL?\aﬂmeﬂu%nmﬁagjamﬁ’uﬁaaihﬂuﬁa (1) vite
aNUuauze 9.2.2.3
9.2.2.3 5adaU
TUfuRew UL 1581 lag
(1) suaspsdanundlunm 18 wnil athedaiilas LLa”mEg@ﬁﬂWmf’nﬂunm 102 W
Hudiu 1 $gans eeiiiizuauasanaunasaipinsiy Wivnuuiisdnauasu 420
la
(2) hilddaadiuthazanaiien pH 6.0 54 8.0 gounfi 16.0 + 5.0 asenusaiFea uitlda
ihandanudn uennnasuSuammhlifiaummwmiowds
(3) hFunadaveannAismaday udnldesilifaamgivadlilignuasariind
Toanse unaldiaant 16 Ml wazldannnth 96 7l udgmnilunagauanuein
WO wazaNNEAMNNDN. 11
9.2.2.4 MINBNUNS
Tinsnuraanumuusuazeaniiadummas TaglHiemmnaemuiuusiduazamaie
N Nan.11

—10-
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MANUHIN .

MINATDUNIAIVDIAINANAL
(MM 1 UazmsNn 2)

MINAFDUMINTBIMINENGED AsnIzaalaiimnnasiuszriginnugse laiagnndiii

funaen Aaialden lWlueIaanedaunsetaualrdasiissasmeszuathnaulilaanii 1 wes 61ih
PLNAENA AN NNITONULTN LA DENNU DS DLAL 95 YAIULTINNANIVUA LUMITND 1 LAzMTND 2
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MANUIN V.

MIANIUNUNHINAADI VB IAIN
(M1 1 azmNn 2)

14 1
Y W (%

Wunhdmasesmnalagandadayaain IEC 228 uasldgasasil
n-r[d2 = A K]. K2 K3
4 Rdc

14 v v @
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