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A SENTIVITY APPORACH TO THE SIZING OF INSULATED
POWER CABLES IN LOW AND MEDIUM VOLTAGE ELECTRICAL
POWER DISTRITBUTION SYSTEMS

Prayut Ratisin

Somkiat Inpongpant

Ukrit Kornkanok

Associate Professor Sulee Bunjongjit

1993

Abstract

The sizing of insulated power cables for use in electrical power
distribution system is based on definite engineering criteria.

Cable or conductor size for a given current loading (ampacity)
isthe crossectinalarea or size of the current carrying protion of the
cable , namely the conductor expressed in TIS. or MEA.,PEA.

The most commonly used voltage classes for electrical power
distribution in race and cable trays[1]:

a). Low Voltage-6800 volt and below. .

b). Hedium Voltage-over 600 volt.

The paper developscable sizing criteria usingsensitivity techni-
ques.High sensitivity parameter that inflence cable size can be determ-
ined in each voltage class and design criteria formulateds;to apply to
both A.C. and D.C. system. Copper and alurinum, conductor with therose-
tting (EPR/XLPE) or thermoplastic insulations are compared for use in
the above systems with regard to their eletrical characteristics only.
It must be realized that cost might also play an improtant role in the
selection of conductor material.It is assumed that the cable under con-
sideration meet the mechanical requirement for installation.Cable siz-

ing criteria will be considered for a typical power syster as shown Fig.1
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COPPER CONDUCTOR WITH THERMOSETTING(EPR/XLRE) INSULATION

HAXTHUH OPERATING TEMPERATURE = 90C.

HAXTHOM SHORT CIRCUIT TEMPERATURE= 250C.
cyele(Hs) I /) 4 8 18 25 50 160
10 SQRT-H.K.{  4.852 3.431 2.426 1.706 1.213 0.970 0.686 0.485
16 SQRT-X.H.Y  7.76% 5.490 3.882 1.745 1.941 1.553 1.098 0.77%
15 SQRT-H.M.1 12.131 8.578 6.066 4.289 3.033 2.426 1.716 1.213
35 SQRT-H.M.Y 16.984 12.009 8.492 6.005 4.246 3.397 2.400 1.698
50 SQRT-M.M.§ 24,262 17.156 12.131 8.578 6.066 4.852 3.431 2.426
70 SQRT-H.K.9 33.967 24.008 16.98% 1[2.009 8.492 6.793 4.804 3.397
95 SQRT-M.H.1 46.098 32.596 23.049 16.298 11.525 9.220 6.519 4.610
120 SQRT-H.K.Y 98.229 41.17% 129.119 120.587 14.557 1l.646 8.235 5.823
150 SQRT-N.M.§ 72.787 51.468 36.393 25.734 18.197 14.557 10.294 7.219
185 SQRT-H.H.{ 89.770 63.477 &44.885 31.739 21.443 17.954 12.695 8.977
140 SQRT-M.X.1 116.459 82.349 58.22% &1.174 29.115 23.291 16.470 11.646
300 SQRT-H.M.4 145.573 102.936 72.787 51.468 36.393 19.115 120.587 14.537
400 SQRT-X.N.Y 194,098 137.248 97.049 68.624 48.524 38.820 127.450 19.410
500 SQRT-H.M.Y 242.622 171.560 121.311 85.780 60.656 48.524 34.312 124.162

SHORT CIRCOIT CORRENT - THOUSAND OF AMPERS
HO¥ DO TOUR SEE GRAPH !
:PRESS &N KEY:
COPPER COXDUCTOR WITH THERMOPLASTIC INSOLATION

KAXIMUK OPERATING TEXPERATURE = 175C.

KAXIHGH SRORT CIRCUIT TEMPERATURE= 150C.
eyele(fz) i /) 4 8 16 15 50 100
10 SQRT-H.X.Y 3.511 2.525 L.785 1.262 0.893 0.714 0.505 0.397
16 SQRT-H.K.Y  5.713 4.040 2.856 2.020 1.428 1.143 0.808 0.571
15 SQRT-M.X.1 8.926 6.312 A4.463 3.156 2.232 1.785 1.262 0.393
35 SQRT-M.X.§ 12.497 8.837 6.248 4418 3.124 2.499 1.767 1.250
50 SQRT-H.M.§ 17.853 12.624 8.926 6.312 4.463 3.571 1.525 1.785
10 SQRT-H.H.§ 24.994 17.673 12.497 8.837 6.248 4.999 3.535 2.499
95 SQRT-H.K.§ 33.926 23.985 16.960 11.993 8.480 6.78% 4.797 3.392
120 SQRT-N.H.§ 42.847 30.297 21.423 15.149 10.712 8.569 6.059 4,285
150 SQRT-H.M.§ 53.558 37.871 126.779 18.936 13.390 10.712 7.574 5.356
185 SQRT-H.M.1 66.055 46.708 33.028 23.354 16.514 13.211 9.342  6.606
140 SQRT-M.X.1 B85.693 60.594 42.847 30.297 21.423 17.139 12.119 8.569
300 SQRT-M.X.9 107.116 75.743 53.558 37.871 26.779 21.423 15.149 10.712
400 SQRT-M.M.Y 142.822 100.990 71.411 50.495 35.705 128.564 20.198 14.281
500 SQRT-M.H.Y 178.527 126.238 B89.264 63.119 44,632 35.705 125.248 17.853

...............................................................................

SEORT CIRCUIT CURRENT - THOUSAKD OF AMPERS

§0¥ DO YOUR SBE GRAPH
:PRESS ANY KEY:

4
A179N. 1

4
A1TIIN. 2
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ALUKINUM CONDUCTOR WITH THERMOSETTING(XPR/XLPE) INSULATION

eyele(fz)

KAXIMUX OPERATIG TEMPERATORE = 90C.
HAXIHOK SEORT CIRCUIT TEMPERATURE= 250C.

I 2 4 8 16 25 50 100
3.1 1.143 1.386 122 0,793 0.634 0.449 0.307

16 SQRT-H.
15 SQRT-H.
35 SQRT-X.

1 I

5.076  3.589 2 !

1.931  5.608 3.965 2.804 1.983 1.586 1.122 0.793
11,103 7.851 9§ 3

15.861 11.216 7.931 5.

22.206 15.702 11,103 7.851 5.552 4.A4D 3,140 2.221
30.137 21.310 15.068 10.655 7.534 6.027 4,262 3.014
38.068 26.918 19.034 13.459 9.517 7.614 5.38% 3.807
47.58% 33.641 23.792 16.824 11.896 9.517 6.729 4.758
58.688 A1.498 29.344 20.749 14,672 11.738 §.300 5.869
T6.135 53.836 38.068 126.918 19.034 15.227 10.767 7.614
95.169 67.295 47.584 33,647 13.7927 19.034 13.459 9.517
126.892 89.726 63.446 44,863 31.723 125.378 17.945 12.689
158.615 112.158 79.307 56.079 39.654 31.723 122.431 15.861

SHORT CIRCUIT CURRENT - THOUSAND OF AMPERS

HOW DO YOUR SEE GRAPH !
:PRESS ANY XEY:

ALUXIRUM CONDUCTOR WITH- THERHOPLASTIC INSULATTON

cycle(fz)

L
K
95 SQRT-H.
126 SQRT-K.
150 §QRT-X.
185 SQRT-K.
240 SQRT-H
300 SQRT-A
400 SQRT-H.

i

HAXINUN OPERATING TEHPERATORE = 1I5C.
HAXINUX SHORT CIRCOIT TEMPERATORE= 150C.
l 2 4 8 16 15 50 100

2,331 1.652 1.168 0.826 0.584 0.467 0.330 0.23
3.739  2.64%  1.869 1.322 0.935 0.748  0.529 0.37%
. . . 1.461 1.168 0.826 0.584
8.179  5.783 4,090 2.892 2.045 1.636 1.157 0.818
. . . 2,921 2.331  1.652 1.168
16.358 11.567 8.179 5.783  4.090 3.272 2.313 1.636
22.200 15.698 11.100 7.849 5.550 4.440 3.140 2.220
28.047 19.829 14.021 9.91& 7.011 5.608 3.966 2.804
35,053 24.786 17.526 12.393 8.763 7.011 4.957  3.505
43.232 30.570 21.616 15.285 10.808 8.646 6.114 4.323
56.085 39.658 28.042 19.829 14.021 11.217 7.937 5.608
70.106 49.572 35.053 24.786 17.526 14.021 9.914 7.011
93.415 66.096 46.737 33.048 23.369 18.695 13.219 9.347
116,843 82.621 58.422 41.310 129.211 23.369 16.524 11.684

SHORT CIRCUIT CURRENT - THOUSAND OF AMPERS

HO¥ DO T00R SEE GRAPH !
:PRE§S ANY KEY:

4
AT4N. 3

<
/179N 4
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COPPER COMDUCTOR KITH THEMMOSETT ING FUMAPEDY INSULATION
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SEABLHISY COMDUCTOR WITH THEMMOSEYT INGOPRAPEY INSISATION
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HMGUALRIL]

T8N TAMIATE LN WY
v
TaT9n172781TWNRAE 11 Hu

rastaudal nuuinrusITn nnu.

1. n1sAMEATE WA
1. 1dua e
1.1.1 UW9 PP2
-uuy PPZ d1miavranile A §1um 12 WAy uAsiavratile B 1w 4 #ay
-ﬁaqqaﬂﬁa A wn. 20 A7.u. 1 #awin Demand Load 3300 VA

-ﬁaqqaﬂﬁa B wn. 27.7 A1.M. 1 waui1 Demand Load 3993 VA

it

-fAAT Co-Incident Factor aung nuu. 3¢'@ Co-Incident Load
48,034.8 VA Feeder 4-50,1-10, 2" CB 100AT/100AF 3P
1.1.2 uwe PP4, PP6 tday 1.1.1
1.%.3 Ue9 PP8
-uuy PP8 Anmmaviariia A d1uIm 6 Hav Havianile B 4maw 2 Hav,
#aagariia C 3wmom 2 LU uazﬁaqqaﬁﬁa D dmam 2 g4 |
-Havratila A wn. 20 AT.H. 1 #ain Demand Load 3300 VA
-Havdaria B wn. 27.7 AT.4. 1 #auin Demand Load 3993 VA
-Hasgatila C wn. 40 AT.N. 1 #841in Demand Load 5100 VA
-ﬁaeqnﬁﬁa D Wn. 47.7 RT.N. 1 #a<U7 Demand Load 5793 VA
-Af Co-Incident Factor m1un aWu. 3t1A Co-Incident Load =
43954.8 VS Feeder 4-50, 1-10, 2" CB 100AT/100AF 3P
1.1.4 uws PP10
-uuy PP10 d1miiavyariia C 4w 4 Hav Hasgadile D dwau 4 Hav
-ﬁacqaﬁﬁa C wn. 40 @%.%. 1 #awin Demand Load 5100 VA
-Wasgatila D wn. 47.7 @T.%. 1 #auin Demand Load 5793 VA
-aRA1 Co-Incident Factor aiung nvu. v1@ Co-Incident Load =
39214.8 VA Feeder 4-50, 1-10, 2" CB 100AT/100AF 3P
1.1.5 Timdunasiara

t
—ﬁvunaeﬁaqqaﬁqnua ﬂiznauﬁaaﬁaqqnﬁua A WU 42 W8y, ﬁaqqaﬁﬁa B
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dwm 14 ta, ﬁaaqaﬁﬁa C 9mm 6 fa uazﬁae@aﬁﬁa D dmm 6 18
AR Co-Incident Load

v <
-Wﬂﬂqﬂn 1-10 x 0.9 5 (6D + 4C) x 0.9

= 55,158 x 0.9 = 49,642.2 VA

v <4
—Waﬁqﬂﬂ 11-20 x 0.8 5 (2C + 8B) x 0.8

= 42,144 x 0.8 33,715.2 VA
o <4
—naaqﬂn 21-30 x 0.7 3 (8B + 4A) x 0.7

= 37,158 x 0.7 = 26,010.6 VA

"

2 4
—waqqan 31-40 x 0.6 3 (104) x 0.6
= 33,000 x 0.6 = 19,800 VA

4
—ﬁaqqan 41 7wl x 0.5 3 (28A) x 0.5

= 46,200 x 0.5 = 23,100 VA

-4 Co-Incident Load = 152,268 VA

1.2 RINAW
1.2.1 WEIFEIINRIUAAY 8,280 VA
1.2.2 f17avdmiuRasiauntlieda 20,160 VA
1.2.3 uwe SHCC Anailuindteun, vatafie 31,290 VA
1.2.4 3un 50,000 VA

Taunn T unang 109,730 VA

1.3 a7zl NN

—Tauﬂ1ﬂuﬁaQn11n1181wﬂﬂduuﬁaqqauazd1unaﬂqﬁquua 261,998 VA

1]

—pwraniaul Ty 1.25x261,998 VA

327,497.50 VA

(RN IR ALLTY 500 KVA

2. NITAIMRINAINTEUAARINAT
§a1nﬁ1éwu1m§avea1
2.1 niﬁﬁwnuanuwauaz IMPEDANCE VOLTAGE nﬁauﬂaq
TOTZ - IMPEDANCE VOLTAGE (lﬂaégﬁn)

-~ 'y
ISCAMP - NTEURARINIT (ualuym
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- £ =«
1SCPU - ATEUAERRI9T (tﬂawgua)
s
BASEA - nTeuEg N (wanuds)
nisuﬁ§ﬂ1QQ7Lﬁutﬂa%§aﬁ
ISCPU = 1/TOTZ

- ¢
ﬂizuGRRQQRTLﬁuuaNuUT

ISCAMP = BASEA x ISCPU
2.2 NIANIMBATHIANTLUAAAINITAUNIIRIE Uazm IC #ﬂaﬂadwa
JSTART -  Buduaufhunig (Lﬂaégﬁn)
IC - BWIANTEURRAINATAUNY (KA)
R N R RUSRUEAY:
X - Juasuaufzasdng
TOTZ - BuiueudTon
BASEZ - Auduautson

- 4
nTendanvITntdatagsg

ZSTART = 1./((ICx1000) /BASE A)
TOTZ = jQIR/BASE 7)% + ((X/BASE Z)+ZSTART)")
ISCAMP = BASE A x (1/TOTZ)

#22879NTTATUTBNTEUTAR YT

AN TEUAAR TR THR Ui AT

niaullTe 500 KVA 12/24 KV PRI. 416/240 V SEC. 4% IMP. VOLT

NTEURSIU = 500/(1.732x0.380) = 759.69 A
NTLURARNAT = 759.69/0.04 = 18,992 A
Ld - 4
AN TEURARINITRUHSLHY MDB
TeaENINRINMNANUTINUES MDB = 31 .
NTEURRAIIITAUNY = 18,992 A.
BIURAE = 185 uu.~ 2 18
- «f { . 4
ANWHAUTIRAY = (0.0012 + j0.000134)/2 Tanu/y.
o < 4 .
auwuauId18 2 qa 31 u. = 0.00186 + j0.002077
- o« { 2 2
BNWLAUEF U = KV /MVA = (0.38) /0.5 = 0.2888

-

3uuuauf11u = ./((R/BASEZ)2 + ((X/BASEZ)+1/((ICXIOOO)/ﬂTsuﬁiﬂu))2
= j((0.00186/0.288)2 + ((0.002077/0.288)+1/((18.992}(1000)/759.69))a



= /(4.148x1o'5 + 2.227x10°°%)
= 0.047828
NTEURARDINRT = 759.69x(1/0.047628)

= 15950 A

1 A o [s Y| N Yy w v v £ '
awngﬂi,ﬁqauwuauﬁ HASAIBAINITATUINTIIIAL ﬂx1ﬂ91waawﬁnae}aaﬁq 178

. D e W
71718 Computor aﬂuqmawuiagaawc qaeAaUl

AUNIY IC Aun19 | tananay R | TeEenae [IC datanas
(KA) (pn. ") (m.) (KA)

MDB-F1 15.95 PP2 50 3.5 15.26
MDB-F2 15.95 PP4 50 10 13.74
MDB-F3 15.95 PP6 50 17 12.08
MDB-F4 15.95 PP8 50 23 10.79
MDB-F5 15.95 PP10 50 30 9.50
MDB-F6 15.95 DB FOR LIFT| 50 40 8.04
MDB-F7 15.95 LC1 25 2 15.45
MDB-F8 15.95 LCT7 25 20 b 8192
MDB-F9 15.95 CB . 25 25 5.72

3. nTAMINAHNAT IWE AN
44:1- . ' 4
aﬂnga1nTana11uﬂﬂ1u1mﬁna11ﬂﬁwan1uﬂwanu1a 50 an” li1auws PP10 NEu 10§q
v
7285079310 MDB fiomua 30 N.

dna 1 tudnan 30x!R+jX!xI

30xi10.000471 + j0.000150! x 100

1.4818  Toam

(1.4818x100)/220 = 0.6735 %
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a1n§a7,ﬂwauuuauﬁ BRZADETINITATUINT 19RY as1nuaawﬂzaq3aawe q Taan114
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Computor ATWIUATNRBNRA Y LEREENSI
3.1 Feeder MDB-F1 au1ad18 50 Wd.- 318 PP2 7Tegsniy = 3.5 u.

0.17 T9an

a1dnatulan

0.08 %

3.2 Feeder MDB-F5 mu1a®18 50 ay.- 318 PP10 Teasni1y 30 H.
' N
AvdnatWden = 1.48 17an

0.67 %

3.3 Feeder MDB-F7 au1ad18 50 an.” 378 DB FOR LIFT T8¢n14 40 i.
avfnatudhan = 1.50 Taan
= 0.68 %
3.4 Feeder MDB-F8 mu18d1a 25 un.® 313 CB Jumiva1sesznag 37 4.
arfnatWdnen = 1.66 Taan

= 0.76 %
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Ampecity for conductor/cable installed in tray or ladder.

Note 1. This Table is appiicable for conductor/cable types PD-IV, PD-THW and PD-NYY
and PD-NYY (1/C). Conditions of installation are as listed.

Note 2. - 40 °C ambient, 70 °C conductor.
- 100% Load factor.

Condition of Instalation.
Conduc- | 2 single 3 single 3 single
tor Conduc- | Conduc- | Conduc- - Single core cables installed touching in
Size tors tors ftors tray or ladder in free air.
Sq.mm. | touching | trefoll touching - Tray can be perforated or unperforated.
Perforated tray shall have a regular
y 46 3 8 pattern of holes occupying not less
o 54 g2 A than 30% of the surface area. For
16 x N 2 ladder, the metal work under the cables
3 1 po X must occupy less than 10% of the plan
K 141 19 124 oo
0 i R 12l - Clearance to wall not less than 20 mm.
o o . o - Vertical space between trays not less
% 9 = 5 than 300 mm.
120 306 27 78
150 353 310 k&)
186 403 K3 n
240 475 419 438 ;
30 547 484 506 :
400 656 578 607
500 756 60 63 TEMPERATURE CORRECTION FACTOR
P Degres C. Multiplying Factor
g y 2 1.291
5 § % 1.225
%100]] L& y1L0.00] ) 115
Y ; % 1.080
A 7 45 0.913
50 0.816
5 0.707
60 0.577
Rl .

4 3 . - 4
ANTINN5 ANTEUABANRIUINIINTUT
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AMMWM/MW&!M,”‘C.M,N‘CM
Note 1. This Table is applicable for conductor/cable types PD-IV, PD-THW, PD-VAF and
PD-NYY where installed in duct in ground and for PD-NYY for direct burial.
Note 2. Soil thermal resistivity = 1.0 K.M/W., 100% Load factor ({LF).

IEC NO. 364-5-523
CAPACITY FOR MEA'S INSTALLATION REGULATION .
Ampacity for 70 cm. depth.
hn 3C - Multicore Cable in ducts in ground.
Conduc- Dismeter 31Cin Cin HDPE Direct - Single Core Cable in ducts in ground.
tor of RSC HDPE pipe burled - Single and multicore cables direct in ground.
Skze Conductor 15 cm 1% cm &om ®cm. -
$q.mm. {mm) Depth. Depth. Depth. Depth. 2 cores 3 cores
1 1.13 17 15 14 20 18 16
1 1.20 17 15 14 21 19 16
1.5 1.38 2 19 17 p] 24 20
1.5 1.50 2 19 17 26 24 20
25 1.78 2 25 2 k< k< 2
25 2.01 2 2% 2 k. 3 26
4 2.25 37 n 29 43 43 k)
4 255 8 k) 0 4 43 3B
6 312 47 42 37 56 53 4“4
10 4.05 58 50 74 70 57
16 5.10 <] 76 67 95 90 )
% 6.42 108 102 88 124 116 96
3» 1.65 133 125 107 150 139 115
50 8.90 158 150 128 176 165 136
0 10.70 197 190 161 218 204 167
95 12.60 244 235 197 261 240 198
120 14.21 284 20 228 296 274 26
150 15.75 25 07 28 33 309 256
185 17.64 3N B3 297 n u8 286
240 20.25 440 420 347 436 400 330
300 2.68 510 487 396 489 453 374
400 25.65 599
500 28.80 6&!
TS TIS TIS TIS Applied Applied
11-2531 11-2531 11-2531 11-2531 for for
Table 6 Table 7 Table 7 Table 7 LF =10 LF =10

4 . | X
A1TIING n'm-s-.:umla\m'm'm'n\x’l&'uua'a
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Ampacity for conductor/cable in condht,

Note 1. This Table is applicable for conductor/cable types XHHW
{Copper conductor, XLPE insulation) installed in conduit
or other closed raceway in wall or on wall in air

Note 2. - Conditions of installation are as listed.

- 40 °C ambient, 90 °C conductor.
- 100% Load factor.
Condition A Condition B
Conductor
555 | 2ioaded | dloaded | 2loeded | 3loaded
8q.mm. conductors | conductors | conductors | conductors

25 24 21 28 b.}
4 x 28 38 34
6 41 b ] 49 u“
10 56 48 67 60
16 74 66 91 81
b 96 i 86 21 106
3b 119 106 149 131
50 144 128 180 159
70 18 &3 VA]) 202
95 219 197 278 245
120 253 2 32 284
150 289 259 370 326
18 329 235 422 n
240 386 346 487 438
300 4“2 396 571 504
400 529 468 684 603
500 607 537 786 692

A1T141T ﬁwaeﬁdu‘wﬁmj‘luﬂa%auamiw




CONDUCTOR TYPE PD-JV AND PD-THW RUN IN METALLIC CONDUIT
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VOLTAGE DROP

CONDUCTOR AClr) INDUCTIVE Thres phass sffective resistance per unit length
. CROSS RESISTm REACTANCE 3 {rcos0 + Xsin©) at 79° ¢ various power factor
SECTION AT70°C X 2/KM
IN METALLIC | IN METALLIC ]
CONDUIT CONDUIT 1.8 0.5 0.9 0.85 0.80

SOMM. /KM /KM 0/Km Q/KM /KM /KM /KM
25 8.8658 0.1949 153560 | 14.6936 | 13.9676 | 13.2304 | 12.4874

4 5.5157 0.1811 05535 | 9.1737 | 87348 | 82857 | 7.8310

6 3.6851 0.1735 63828 | 6.1575 | 5.87%6 | 5.5837 | 5.2865

10 2.1895 0.1768 37923 | 3.6983 | 35466 | 3.3848 | 3.2176

16 1.3759 0.1712 2.3331 23566 | 2.2741 21819 | 2,0844

2 0.8638 0.1621 1.5065 15189 | 14783 1.4285 1.3737

3% 0.6332 0.1558 1.0967 1.1262 | 1.1047 1.0744 1.0393
50 04723 0.1533 0.8180 | 0.8601 0.8520 | 0.8352 | 0.8138

70 0.3303 0.1468 0.5721 06229 | 0.6257 | 0.6202 | 0.6102

95 0.2425 0.1408 0.4200 | 0.4751 0.4842 | 04854 | 0482
120 0.1940 0.1412 03360 | 0.3956 04(30 0.4144 | 0.4156
150 0.1587 0.1397 02748 | 03367 | 03529 | 0.3611 0.3651
185 0.1281 0.1359 02219 | 02843 | 03023 | 03126 | 0.3187
240 0.1019 0.1319 0.1765 | -0.2390 | 0.2584 02701 0.2783
300 0.0834 0.1312 0.1445 | 0.2082 | 0.2291 0.2425 | 0.2519

4 4 « »
791908 wIviaaauantunaTasdnaiw(3iud)
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VOLTAGE DROP
CONDUCTOR TYPE PD-IV AND PD-THW RUN IN METALLIC CONDUIT
CONDUCTOR AClr) INDUCTIVE Single phase effective resistance per unit length
CROSS RESISTANCE | REACTANCE 2 {rcosO + Xsinb) at 78° ¢ verious powser factor - - -
SECTION AT70°C X /KM
IN METALLIC | IN METALLIC
CONDUIT CONDUIT 1.00 0.95 0.9 9.5 0.5
SQMM. 0/KM 2/KM /KM /KM /KM /KM /KM
25 8.8658 0.1949 17.7316 | 16.9667 | 16.1283 | 15.2772 | 14.4192
4 5.5157 0,1811 11.0314 | 10.5929 | 10.0861 9.5675 9.0424
6 3.6851 0.1735 1.3702 7.1100 6.7844 6.4475 6.1044
10 2.18%5 0.1768 4.3790 4,2705 4.0952 3.9084 37154
16 1.3759 0.1712 2.7518 2.71211 2.6258 25194 2.4068
y.) 0.9638 0.1621 1.7398 1.7539 1.7070 1.64%4 1.5862
3H 0.6332 0.1558 1.2664 1.3004 1.2757 1.2406 1.2001
50 04723 0.1533 0.9446 0.9931 0.9838 0.9644 0.9396
0 0.3303 0.1468 0.6606 0.7192 0.7225 0.7162 0.7046
95 0.2425 0.1409 0.4850 0.5486 0.5582 0.5605 0.5568
120 0.1940 0.1412 0.3880 0.4568 0.4723 0.4798 0.4798
150 0.1587 0.1397 0.3174 0.3888 0.4074 0.4170 | 0.4216
186 0.1281 0.1359 0.2562 0.3283 0.3491 0.3609 0.3680
240 0.1018 0.1319 0.2038 0.2760 0.2984 0.312 0.3213
300 0.0834 T.1312 0.1668 0.2404 0.2645 0.2800 0.2909

4 4 . v
R1919N9 wTviRaauantunaTaadafu(1iu)
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VOLTAGE DROP
CONDUCTOR TYPE PD-THW RUN IN NON-METALLIC CONDUIT
TYPE PD-NYY RUN IN AIR OR DIRECT BURYING IN GROUND

CONDUCTOR AClr) | INDUCTIVE Three phase effective resistence per unit length
CROSS RESISTANCE | REACTANCE V3 (rcosO + Xsin6) st 70° ¢ various powsr factor
SECTION AT C X 0/XM
1.0 0.5 0.9 0.5 0.8

SOMM. 0/KM 0/KM 0/KM /KM 0/KM 0/KM 0/KM
25 8.8658 0.1548 15.3560' 14.6719 | 13.9373 | 13.1939 | 12.4457
4 5.5157 0.1438 9.5536 | 9.1536 | 8.7067 | 82617 | 7.782
6 3.6851 0.1380 6.3828 | 6.1383 | 58487 | 55613 | 5.2496
10 2.1895 0.1413 37923 | 3.6791 35198 | 3.3524 | 3.1807
16 1.3759 0.1366 2.3831 23379 | 22479 | 2.1503 | 2.0485
25 0.8698 0.1293 1.5065 1.5011 1.4535 1.3985 1.33%6
3B 0.6269 0.1235 1.0858 | 1.0983 | 1.0705 | 1.0356 | 0.9970
50 0.4630 0.1233 0.8019 | 0.8285 | 0.8148 | 0.7941 0.7697
70 0.3207 01172 0.55% | 0.5811 0.5884 | 0.5791 0.5662
95 0.2303 0.1136 0.3999 | 0.4414 | 0.4457 | 0.4436 | 0.4380
120~ 0.1840 0.121 03187 | 0.3834 | 0.3715 | 0.3732 | 0.3715
150 0.1483 0.1121 0.2586 | 0.3063 | 0.3174 | 0.3221 0.3234
185 0.11% 0.1094 02072 | 02560 | 0.2690 | 0.2759 | 0.2794
240 0.0918 . 0.1073 0.1580 | 02081 | 0.2241 0.2331 i 0.2387
300 0.0737 0.1066 0.1277 | 0.1789 | 0.1954 | 0.2058 ?.218

4 4d .
A1TIIN10 ugviaaauantunabPve (3 L1dd)
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VOLTAGE DROP
CONDUCTOR TYPE PD-THW RUN IN NON-METALLIC CONDUIT
TYPE PD-NYY RUN IN AIR OR DIRECT BURYING IN GROUND

CONDUCTOR AClr} INDUCTIVE | .. _Single phase effactive resistance per unit langth
CROSS RESISTANCE | REACTANCE 2 (rc0e0 + XsinO) at 78° ¢ various powsr factor
SECTION ATT° C X /KM
1.00 8.5 0.90 0.5 0.2
SQMM. /KM 0/KM 0/XM 2/KM /KM 0/KM 0/KM
25 8.8658 0.1548 17.7316 | 16.9417 1 16.0334 | 15.2350 | 14.3710
4 5.5157 0.1438 11.0314 | 10.5696 | 10.0536 | 9.5282 | 8.9977
6 3.6851 0.1380 7.3702 | 7.0879 | 6.7535 | 6.4101 6.0618
10 2.1895 0.1413 43790 | 4.2483 | 4.0643 | 3.8710 | 3.6728
16 1.3759 0.1366 27518 | 2.6985 | 2.5857 | 24829 | 2.3653
25 0.8698 0.1233 1.7396 1.734 1.6784 | 1.6149 1.5468
35 0.6269 0.1235 1.2638 | 1.2682 1.2361 1.1958 1.1512
50 0.4630 0.1233 0.9260 | 0.9567 | 0.9403 | 09170 | 0.8888
70 0.3207 0.1172 0.6414 | 0.6825 | 0.6794 .0.8687 ‘. 0.6538
95 0.2309 0.1136 04618 | 0.5097 | 05147 | 0.512 | 0.5058
120 0.1840 0.1 0.3680 |, 0.4196 | 0.4289 | 04309 | 0.4289
150 0.1493 0.1121 0.2986 | 03537 | 0.3665 | 0.3719 | 0.3734
185 0.1196 0.1094 02382 | 0.295% |} 03107 | 03188 | 0.3226
240 0.0918 0.1073 0.1836 | 0.2414 ' 0.2588 | 0.2691 0.2756
300 0.0737 0.1066 0.1474 | 02066 | 0.2256 | 0.2376 | 0.2458

< 4 '
179111 UTLRABUANTUNAPVC (1LWR)
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