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IEC 228-1978
ASTM B 263-94

ASTM B 400-92

UL 493-1988
UL 1581-1995
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UDN.85-2522

Conductors of insulated cables

Standard Test method for determination of cross-sectional area of stranded
conductors

Standard Test specification for compact round concentric-lay-stranded
aluminium conductors

Thermoplastic-insulated underground feeder and branch-circuit cables
Electrical wires, cables, and flexible cords
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M9199 1 azpgavesmelithyiaaninluoamiy

(99 4.1, 98 5.1.2.1, 98 5.2.2, 98 5.5 MAKNUIN N. UWATMANUIN 2.)

Nufimhdasey | Auiimhdease i Wushugudnan | dushugudnans | aumneds | anudumugg
Nnnmsmun | dumaluaaih YNNG 2BIEN YNRUIY 2aeshdi 20
2)

1) Toamsdunn GGV

MINNIBNAT | MTNTFBNGT (e {aALNOT NadLNGS VadLNeg Toviudanlawue:
10 9.54 1 3.49 3.49 1.1 3.08
10 9.64 7 1.32 3.96 1.1 3.08
16 15.39 1 4.43 4.43 1.1 1.91
16 15.55 7 1.68 5.04 1.1 1.91
25 24.75 7 2.12 6.36 1.3 1.20
35 34.21 7 2.49 7.417 1.3 0.868
50 46.32 7 2.90 8.70 1.5 0.641
50 46.32 19 1.76 8.80 1.5 0.641
70 67.03 19 2.12 10.60 1.5 0.443
95 92.79 19 2.49 12.45 1.7 0.320
120 117.37 19 2.80 14.00 1.7 0.253
120 117.37 37 2.01 14.07 1.7 0.253
150 144.15 37 2.23 15.61 1.9 0.206
185 181.06 37 2.50 17.50 2.1 0.164
240 237.55 61 2.23 20.07 2.3 0.125
300 296.94 61 2.49 22.41 2.5 0.100
400 381.67 61 2.82 25.38 2.7 0.0778
500 490.81 61 3.20 28.80 3.1 0.0605

nagnn 1)
2)
3)
4)

AMANYIN .
AMANUIN A,
AMANYIN .
AMANYIN 3.
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(99 4.1 98 5.1.3.1, 98 5.2.2, 98 5.5, MANUIN N, LATMANUIN 2)

2) @MAKUIN .
3) aMANUIN A.

Nuiimhdassy | Auiimhdaass P tdusuAugnaN ALY | anudumuges
nnmsann | wdusaludih NAUIU 2a96nhi 20
1) Gi'wqﬁ @‘iwqm EAB(L NGAVGIG]
MINAIBLNAT [ 1TNTFELNAST Ly NaaLNGT aaLNAT yadLlNas Toviuaanlatue:
10 9.64 6 3.5 4.1 1.1 3.08
16 15.55 6 4.6 5.2 1.1 1.91
25 24.75 6 5.6 6.5 1.3 1.20
35 34.21 6 6.6 7.5 1.3 0.868
50 46.32 6 7.1 8.6 1.5 0.641
70 67.03 12 9.3 10.2 1.5 0.443
95 92.79 15 11.0 12.0 1.7 0.320
120 117.37 15 12.5 13.5 1.7 0.253
150 144.15 15 13.9 15.0 1.9 0.206
185 181.06 30 15.5 16.8 2.1 0.164
240 237.55 30 17.8 19.2 2.3 0.125
300 296.94 30 20.0 21.6 2.5 0.100
400 381.67 53 22.9 24.6 2.7 0.0778
500 490.81 53 25.7 27.6 3.1 0.0605
waIEHe 1) 9MANUIN .
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5.1.1 sihlisawiuuazdnhsauiu danndemeszgiidioniouds (hard drawn) Fefianaaniams
nauazmelthaudimuualilunaspuil sedesdsunazsynanndaunwiasiiiunade
@amslaanu
5.1.2  @nhlasauiu
5.1.2.1  annuduaabidulumuiimmualumsaed 1
manadauldmleamsnsianila
5.1.2.2 sag@alusauazmsanaen liiduluew wen.8s

7 o ¥ o v & A o &
5.1.2.3  nawianuamandaursdushugudnauasaalviitulymuiinmuasaidl
manadauliufideu san.11

Wdurhugudnanyeiana NEIATNNAMALARDL
VoALNAT
UpenI 2.50 + 0.025 HaaLNAS
2.50 2l + SpEay 1

5.1.3 19wy
5.1.3.1 a‘huauﬁumwﬁﬁqm Tdulumadimmualumsed 2
msnadgaulvmlegmsasianila
5.1.3.2 sagaaluaa MWidluluay uan.8s5
5.1.3.3 N3
(1) dwmduenhnduneliiu 150 mMsnTaawas SAnauMsaLN TG TUdD
laiaendy 11 weldu 17.5
(2) dmSuihifiunaiy 150 MNTaawas é’mw&humsamﬁmﬂaq%guuaﬂqmi”aq
laiviaeni 8 walsiiu 16
(3) twaunden Teghatuaziifeamuanninmadmiuniamuduils widuuanae
Fasiiiemezaundsameem maluudesiudasediafuuasGeuuaiumun
(4) Tudnhasiimevanstu sandumsindaasuuandasliifusanaiumsanaan
aostuludvagdaunly
msnadaulimlagnmsasiafiiatasnMsnagaumu yen.11



yoan. 293-2541

5.2

5.2.1
5.2.2

5.

5.3

5.4

5.1.3.4  dandursduuguanaryasan nimantuludnhneudauiudaluiu 2
AU
v v v v a -3 o v o v Y 1 o Vv o o
mauanudasinlduuugeih wasdesmnlvdanamnusenlahalaslinmlignngise
ANNVINRFEVBIRUIY AN INUBENNANMVUALUMTNN 1 LaZMTNT 2 ANNNNYANRUIU
Malegavinarnunniinvualaudazuenilaliiu 0.1 Tadwesuin Sagas 10 289
NMRUG
P Yy oo P I oA v vl o v
2.3 drewmwnulvilude wannniimsanauilusgnby ssningzenusne
manadauliufuaenn wan.11
ANNAINUYDILAT NN
dl' c{' Y v = ] = 1
wwIagananans IThaasdanuaanuuas liautdaiie
managaulvujidenda 9.1
Ua Vv o Y U 1 ::4' o a'
AaaNUGINaraIae dasiie laidsanhafimuualy m9i 3
manadoulviufideny wan.8s lunsdisnelnihaiiadnhaauwiulidnmetiennduainnoudnden

d‘ U a A = <
139N 3 AMANUVANNNAVDIAIABL YUIULNIAUUY
Vv
(92 5.4)

tdurhugudana andudssuiinzige anufiadige
(minimum ultimate tensile stress) nauRALNaL?
Heu (Alanuuse) AamsNNaaLNng
Uadluns nauALNe EGIGEER) Saay
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) .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

waneme  amsudualaniidushugudnanliasnuduazlumslids
wMgandurugudna N nginagan [yuny



5.5

5.6

5.7

yoan. 293-2541

a

amwenumupasmaasgiilien deslicliifiu 28.264 Taviumsniadwasdeilawns faaumai
20 NANHBLHE ANNMUMUABIANNADIN A INAY MNIUALUMIND 1 wazmTND 2
manadoulvduf iy wan.8s lunsdiselwihafiadnhaauwiulidnmeiwnnduainnaudnien
MMINaFau

ananumeliihaasans lwih

lﬂ' Y v L= %3 %3 =} =%
Wanagaumunan. 11 auuzasaalwihdaelidsamwaunsunsanulnmuin

ANNMULTLULDZANNEA2BDIRUIY

5.7.1 enumuusiiekazanudanausargldny

MABEFIUYDIA NN ULSIFIR B9 LN 12.5 WnEwaans
masagIuaIeNNinaaslitipaniipeas 125

5.7.2  ANNMULIGILazANNEameraasianglinu

5.8

5.9

5.10

5.11

6.1

6.2

ANNUANENTENINMTTEIUMeaL g lFnunum s Iunamsagldnudas Ly
Jegas 20 wavAmNsE IRl
manadauliufifmunan. 11
MsgayLeNIazaIRLIY
danasauatnumunan. 11 msgadenasasmudaditiu 2.0 faandudemaurudinns
AYNVUYBIRUIUA BN TTBNAIBANNTBY
denagaumy uan.11 TaglFamgiinadey 120 + 3 ssenuaidea auudasliuangu
maldsustrasanuasiiusinaiigumniige
ienasaunumaNen.11 Aalseguesenudniiseanadesliifiuiasa: 50 saarnumN@as
Ap3EUNadoy
ANUNUGBLENENTInE
denaseuatnumu #a 9.2.1 via 9.2.2 Samdwssninminisrssrmnuduusie wzanuia
MevdmadauaNNUdBuEfind furmimdsrassnnuiuusidiazenuiataunasouaNumude
uanaiind daslivaaniiiaesas 85

6. MIUVIFY

mhevssliluluanadannasssnihegdatugmnedaraiiu §a shu va (enuemzasmelwihly
usazmheussyliiihluanadaanassiegdauasgne)

mheussy Wdddlastumalwihlailwidemedlasnnmadauiheuasauds milliiuluamuda
anasssu gt uge
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7.1 imgliihmambeussy nszesineliiu 500 fadwas asilasdasiiey Snys vian3aamang
wsneazdsadallil Widiulahe fawu uasliaudou
(1) Faanu “Wd 70 °C”
(2) oua
(3) %aw’%aé’mé’nmﬁmmﬂﬂﬂwLLawmmawmi’Nﬁ 1 WaaansNM 2
(4) naussaulnih
(5) Wuitmhdaszyzasdnh
(6) %apj’ﬁm‘%aiswuﬁﬁw WanLAIaINE M Taanzidou
7.2 ﬁmﬂuawﬁaausmmsﬂﬂﬁhathﬁ'aﬂﬁmﬁLaw Snws viawmdasvnauaasraenues Uil Tdiule
$e Faau wazlsiauidau
(1) Faany “WIg 70 °C”
(2) oua
(3) %aw’%aé’nﬁnm@“ﬂmmalmlﬂ’]uawu’lmam’ﬁ’mﬁ 1 W3aansNn 2
(4) nausseaulnih
(5) Wuitmhdaszyzasdnh
(6) enuaMm Whuwes
(7) hwiingnd huAlan3u lunsdifudalissyhminsude
(8) i@puilith
(9) Tunscﬁﬁwmﬂmimﬂuﬁa Tﬁ'ﬁgﬂﬂsu,l,amﬁﬂmqmsﬂ?:ﬁa wazaunNUaneans
(10) %'apjﬁm%a‘[swuﬁﬁw WanlsasmINaMsATiansay
7.3 Tuns@inldmeeelsemd dasiianuvanaasstumen lnsfirmue sy

v v do A
8. mwnmadmmgmmmmﬂau

8.1 u luiiil vaneds malwihafiodedy Auiimhdassyasdnh fnuuasdurugudnaas
dumaludnhaghadeniu inaadaluasiden wiedwauviadamnalusssznandendu
8.2 madndatesinaridadu Whilulumuwmmstadasiimuuadaliil wiaonldunumsin
fhatheduiiiieuhiumdnmstuusuiimmualy
8.2.1 MsENMIBEN
8.2.1.1 zhéagnanalwihluneaaunngudeniu 30 was nnmhaussyluudazzumamangay
uevtheussy uannnasanasfuiiuagedussuidetugne
8.2.1.2  dwmsuaelvihsiiaanhlidawiu msneasauluds 5.4 uaxds 5.5 Tidndaiaduaie
10gtdanINGIRgN 30 AT MNNNUIBUTIYIULADETU IUNINLLBVYBININEUTI
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8.2.1.3 awmsuselnihatiaminsauiy manaaauluda 5.4 uazda 5.5 luanmasNtdualIanay

Anden lagldananaiad N 30 AT NNMIBUTTYUUAIETU NNNINBLAVYBNNIIBUTTY

8.2.2 NUNONFU

gatnaanilulumuds 4. 98 5.0 6. uazda 7. M Fasiahmeluihgunuiulumu

MATPIUHINAUTNTINTTN

9. MIinaaoy

9.1  ANNAINUYDILATDIVANY

Teshngaingasssminafisnglwih usiasaida wIssmingasdiasiouiuuaziiiuladamu

9.2  ANUNUABLENTINE

9.2.1 MSNAFDULLUAMSUBUDISA (carbon-arc test) tHuIaN 300 Bl

9.2.1.1

9.2.1.2

9.2.1.3

9.2.1.4

LA3aanadaY

Lﬂ'%'mmaauLﬂulﬂmwuﬁﬁwwumiuuwmigwu UL 1581

MsteIeNBUNaEaU

(1) eaaelwihaate nuu 5 o INSUNATDUANNNULNALITANNEANDULINDIE
TFnu udaziuemwaminzuasiieananazh lulEnaga uanuduLsifauazanuin
My WoN.11

(2) aaselnihaathaanuiu s o T,mlLﬁaﬂLawmwﬂu%Lamﬁagiamﬁ'ué'hashﬂuﬁa (1) viia
g ldnuenuds 9.2.1.3

Yonedau

Tviujidea UL 1581 law

(1) sandasdaviunndiune 3 ind athedaiilas LLé'mq@ﬁ@Wufuﬂunm 17 i dudy
159303 Teefiiansuauamiahaunasa’ipinsiu livhuwuilsdnauasu 300 Falus

(2) hitlddeudhuhazaraiien pH 6.0 §9 8.0 gamgfi 16.0 + 5.0 aseniadea titlihu
iindawudn vannnuSuammhlifaamwiniiouds

(3) hAunadausanMNgnaday udsssislifgamaivas ililionusniadlosase
Hunmlivasni 16 1l wazliannni 96 las udnilunagauanumuLseds
UATANMNEAMN NBn.11

MINENUKS

Tinenuraenusuussaaezenudadiummas Togliammnammusuusaaeanuin

MY WBN.11

9.2.2 MINAFBULULTUBUDISA (xenon-—arc test) (HUIA 420 FITN9

9.2.2.1

LAINNATDU
Tidulumunmwualuanassiu UL 1581
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9.2.2.2 MIASENFUNATOY
(1) samalnihdrache 1w 5 Fu NUTUNAFBUANNULTITNUIEANNEANBULTIDE
T udasiuemmwaminzuaziiisawanazh luldnasauenusuusieaasaNEa
MNNBN.11
(2) damalwihdethasiunu 5 3u TﬂﬂLﬁaﬂLa"mﬂu%nm*?;agjaﬂﬁ’uﬁaasiwﬂuﬁa (1) tile
INUNNNDD 9.2.2.3
9.2.2.3 JonNAdaU
TWUfUTRew UL 1581 lag
(1) suedasdanuhifiunm 18 il aghadaiilas LLa"’mqﬂﬁquﬁuﬂunm 102 ¥
Hudu 1 39303 Teeiiidusuasarinuasaningdnstiu Wiz dnauasu 420
s
(2) hitlddeufinhazanadien pH 6.0 84 8.0 aanfi 16.0 + 5.0 pernuEaiGe Uit
NINRAANUDN uafmn%ﬂ%’uamwfﬂﬁﬁqmmwmﬁaulﬁu
(3) hunasauaanNIsInasey wdldesivlifigamgivaclilignuaseniiod
Toanse Sunaldiaant 16 7l wazldannnth 96 Flus ugnilinagauanuein
USIPN LaZANNEAMNNBA. 11
9.2.2.4 MINBNUNS
Tinenunaenusuussaaezenudaiiummas Togliamnammusuussaezanuin
My WBN.11
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MANUHIN .

MINATDUNIAIVDIAINANAL

(MM 1 WazmIND 2)
MINAFDUMINTBIMINANGED Asnszaalaiimsnnasiussniginnugze laiagnnndii

funaen Aaialden lWlueIaanedauunseataualrdasissasmeszuathnaulilaanii 1 es 6ih
ALNAENA AN NNITONULTNN LA DENNU DS DLAT 95 YAIUNENNANVUALUMITND 1 LAzMTND 2
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MANHIN U,
msfmnamuUTHGa31vei
(Gl’]’i’N“?; 1 W8z s1f, 2)
Nuiimhdaaseinalasardedayann IEC 228 uazldgnadail
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