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Analysis of the Maximum Permissible Length for 5-Core Equal Cross-Section Cables
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[ Abstract ] In factory power distribution design, large-scale workshops are often encountered, where the distance from low-voltage

cabinets to distribution boxes is considerable. When selecting cables, in addition to considering parameters such as

current-carrying capacity, it is also necessary to verify whether the short-circuit current protection meets the requirements.
This study compiles the maximum allowable lengths for various cable specifications under different operating currents into
a table. Based on the table results, one can directly determine the operating current multiple that can be set for a specific

circuit length and cable specification, or the cable specification to be selected for a specific operating current multiple and

length, thereby eliminating the need for repeated calculations for each circuit during the design process. Compared with
Table 4.31 of the "Common Electrical Data"( 19DX101-1 ), this study adopts a different calculation method and expands its
applicability by adding calculation results for single-core cables and five-core equal cross-section cables.

[ Key words ] 5-core cable, equal cross-section, maximum allowable length
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1
SCB11 #Y 10/0.4kV A R4, Uk%=6

A 630 800 1000 1250 1600 2000 2500
FEBIFE (W) 5960 6960 8430 9690 11730 14450 17170
IEFFHBH (mQ ) 2.4 1.74 1.3 0.9 0.73 0.58 0.44
FIPHH (mQ) 2.4 1.74 1.3 0.9 0.73 0.58 0.44
AR (mQ) 2.4 1.74 1.3 0.9 0.73 0.58 0.44
IERFHEIT (mQ ) 15 11.8 95 7.6 5.96 477 3.81
ERrEdl (mQ ) 13.9 11 8.9 72 5.74 4.67 3.81
AHAREST (mQ ) 14.6 11.6 93 74 5.88 473 3.81
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+R (0) ph+3R (0) p) =Rph+Rp b BRI F -
Xphp= (X (1) +X (2)+X (0)) 3= (X (1) +X (2)
+X (0) ph+3X (0) p) =Xph+ Xp
Fz2
4 Bl HIEHES] (SRR ) FrifE 4+1 #ER GHEEE )
IR | BB | BFHEM | BFEB Rph.p Xph.p
i R(1) X (1) R (0) X (0) |[R'(0)NE|X' (0) NE[=(R(1)ph+R (1)p)=X(1)ph+X(1
(Q/km) | (Q/km) | (Q/km) | (Q/km) *1.5 p
10 1.8519 0.1134 7.4076 0.4537 2.6504 | 1.8903 5.5557 0.2268
16 1.1574 0.106 4.6296 0.424 20939 | 1.5464 3.4722 0.2120
25 0.7407 0.1023 2.9628 0.1091 16793 | 1.1504 2.8472 0.2083
35 0.5291 0.0977 2.1164 0.391 13803 | 0.8726 2.5298 0.2037
50 0.3704 0.0948 1.4816 0.3794 10712 | 0.6487 1.6667 0.1971
70 0.2646 0.0919 1.0584 0.3674 0.815 0.5063 1.1906 0.1896
95 0.1949 0.0897 0.7796 0.3589 0.622 0.4256 0.8480 0.1845
120 0.1543 0.088 0.6172 03518 | 05015 | 0.3843 0.6284 0.1799
150 0.1235 0.0882 0.494 0.353 04054 | 0.3626 0.5822 0.1801
185 0.1001 0.0872 0.4004 0.348 03311 | 03448 0.4425 0.1769
240 0.0772 0.086 0.3088 03438 | 02574 | 03295 0.3473 0.1740
%3
S — _
&, 4 ,&\4%3%527& (LRI ) Bl 4+ 1 ARME R8s ) S AEIREAIE TR )
= — N Rph. Xph. Rph. Xph.
Wi E}{rf?)lsﬂ Exrﬁﬁ)h zfﬁ(‘?)m Z}i’??fﬂ: (R (ll;p{)wR (1)=x (1) gh+x - (R (ll;p{)wR (1)=x (1) gh+x
p) *1.5 (1) p p) *1.5 (1) p
10 18576 | 0.0869 | 7.4304 | 0.3476 55728 0.1738 55728 0.1738
16 1.161 0.083 | 4644 | 03319 3.4830 0.1660 3.4830 0.1660
25 0.743 | 0.0833 | 2972 | 03333 2.8560 0.1663 2.2290 0.1666
35 0.5307 | 0.0808 | 2.1228 | 03231 1.9106 0.1638 15921 0.1616
50 03715 | 0.0801 | 1486 | 0.3203 16718 0.1634 1.1145 0.1602
70 02654 | 0.079 | 1.0616 | 03162 1.1942 0.1598 0.7962 0.1580
95 0.1955 | 0.0773 | 0.782 | 0.3093 0.8505 0.1574 0.5865 0.1546
120 0.1548 | 0.0772 | 0.6192 | 0.3089 0.6303 0.1562 0.4644 0.1544
150 0.1238 | 0.0779 | 04952 | 03115 0.5838 0.1569 0.3714 0.1558
185 0.1004 | 0.078 | 04016 | 0312 0.4439 0.1553 0.3012 0.1560
240 0.0774 | 0.0773 | 03096 | 0.309 0.3483 0.1545 0.2322 0.1546
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#4
S- LA T B 2 0 /0 S s S A LA
Wi B K SERT | BF5L| Sph | Spe | 200 | 250 | 320 | 400 | 500 | 560 | 630 | 700 | 800 | 875 | 1000 | 1120 | 1250
50 1| 10 | 10 |151.6]121.2| 942 | 75.7 | 60.5 | 54 | 48 | 432
63 1| 16 | 16 193.8|151.4| 121 | 96.8 | 86.4 | 76.7 | 69 | 60.4 | 55.1
%0 1| 25 | 16 184.5(147.5(117.9/105.2| 93.5 | 84.1 | 73.5 | 67.2 | 58.7 | 52.4
1| 25 | 25 236.1|188.7[150.9|134.7 | 119.6 [ 107.6| 94.1 | 86 | 75.1 | 67
100 1| 35 | 16 165.9]132.6|118.4|105.2| 94.6 | 82.7 | 75.6 | 66.1 | 58.9 | 52.8
1| 35 | 35 263.5(210.6| 188 | 167 [150.2]131.3| 120 [104.9| 93.5 | 83.7
125 1| 50 | 25 200.7 [179.1]159.1 | 143.1[125.1{114.3| 99.9 | 89.1 | 79.8
1| 50 | 50 299.2 | 267 |237.1|213.3[186.4|170.3|148.8 | 132.7|118.7
160 1| 70 | 35 249.5(221.7(199.4|174.3 [159.2|139.1 | 124.1| 111
1| 70 | 70 369.9 [ 328.6295.5|258.2 [235.9206.1 | 183.7 | 164.3
200 1| 95 | 50 242.4(221.4(193.5|172.5|154.3
1] 95 | 95 345 |315.1(275.2(245.3 [219.4
250 1| 120 | 70 257.2(229.3| 205
1| 120 | 120 340.4 [303.3|271.2
200 1| 150 | 70 220.1
1| 150 | 150 328.6
315 1| 150 | 70 220.1
1| 150 | 150 328.6
315/ , |70 | 3 222
350 70 | 70 328.6
*a4 sF
S-Sk uE Witk sl A S
Witk | DREL Sph Spe 1400/ 1600 | 2000|2500 3200 | 3500|4000 | 5000 | 6300{ 8000 | 10000| 12500| 16000
1 185 95 2512| 219 | 174 |137.9]106.3| 96.6
1 185 185 3462|301.6239.2(189.2| 145.4(131.9
0 1 240 120 309.2|269.3|213.7|169.1{130.1| 1182
1 240 240 4192| 365 | 289 |2283| 175 [1587
1 240 120 269.3|213.7|169.1{130.1|1182( 1022
1 240 240 365 | 289 [2283| 175 |158.7(1369
0 95 50 240 | 191 [151.8|117.5|1069| 92.8
2 95 95 345 |2712|2152(1662|151.1|131.1
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500 5 120 70 253.6|201.2(1554(141.4/122.6| 96.3
120 120 334.6|2654|204.6| 186 [161.1{126.2
5 185 95 275.8|212.6/193.2{167.3| 131 |100.8
185 185 3784|290.8/1263.8| 228 [177.7| 136
630 5 150 70 215.8|166.6/151.6|131.4{103.1| 79.6
150 150 320.6|246.8|224.1|1193.9|151.5{116.3

4 (2xYJV-1x150) +1 (1xYJV-1x150)

209 (160.7|145.9]126.2{98 42| 754

5 240 120 260.2|236.4(204.4/159.6{122.4| 91.8

240 240 350 (217.4)|273.8|212.8{162.2(120.5

800 3 120 70 233.1|212.1| 184 |144.5|111.6| 84.5
120 120 3069 279 |241.6{189.3|145.7|109.8

4 (2xYJV-1x185) +1 (1xYJV-1x185)

188.5| 171 [147.7[1149| 87.8 | 654

4 (2xYJV-1x185) +1 (2xYJV-1x185)

282.7|1256.5(221.5{172.4{131.7| 98.1

1000 4 (4xYJV-1x120) +1 (2xYJV-1x120) 211.1{165.1{1269| 954 | 71.7

1250 4 (4xYJV-1x150) +1 (2xYJV-1x150) 196.8/150.8[112.8| 844 | 61.1

1600 4 (4xYJV-1x240) +1 (1xYJV-1x240) 124.4)922| 68.1 | 485 | 309
4 (4xYJV-1x240) +1 (2xYJV-1x240) 207.3|153.7| 113.5| 809 | 51.6

000 4 (5xYJV-1x240) +1 (2xYJV-1x240) 164.6| 121.6| 867 | 552
4 (5xYJV-1x240) +1 (3xYJV-1x240) 216.1| 159.6 | 113.7| 72.5

500 4 (6xYJV-1x240) +1 (2xY]JV-1x240) 127.7| 91 | 58
4 (6xYJV-1x240) +1 (3xY]JV-1x240) 1703|121.3| 77.3

315 4 (8xYJV-1x240) +1 (2xYJV-1x240) 1362| 97.1 | 619

4 (8xYJV-1x240 ) +1 (4xYJV-1x240)

227 | 161.8|103.1

F 4 BTHTAERAECT 19DX101-1 (LR R )
431, 2R, T EAE R g T RS, TLE
SE UL WS Es L e kace N i SR R e a e bl
P8 PSR R AT, 2 B P T T A e P
RIS, DS B W o % S FL O S R A IR Sl AL, S5 2
AR 5 SR P T S AT R A T LB R — 2 L T
MIRCR, LRSS .

AWFTEEE TSR RT3k, RGEIMT 1 AN TR i
o RHE A E (E SV E LR T, 25 2 s AR (Y e R AR L

P

BRI, JFH BT AR M . T RASH L, A
WA TR AR AR, I8 TRt Higs | 1o
AR LS S IR TSRS R, SO S PR TR R ]
I SRR, R b R B L ORI A R A R 2R
], DLSE T HE IR e b Sl B AE PR (EL LU T R A
TR TR s RN, SR T ST R 4 n] e 2 HUH L T
BB TR — AR A R PERE, AR T2 i
B AR BE AT A% SEE W T B R
25 [ i F) LA S IR e B TR I L L SIS S

[ s RS T T T B B BRAA R Tolk5 R AL R B (B IURR ) [M]. dbat: sFEE AR, 2016.

(21 BRI 2 AR, (IRERCHL BTG ) GB 50054-2011[S]. dbnt: HEHRIHEk:, 2012.

BIH E AR T . (IRRECHRE TS 2% ) 19DX101-1[M]. b5 S E - L, 2019.

[AIEZGEER.  CRARRE 2SR TR R #UFE ) DL/T 5222-2021(S]. dtat: R J1 R RA:, 2021

BIFZREERR. (JOTRET T BRI ) DL/T 5153-2014(S]. dtxt: S EH I HiRA, 2014.

(612 E &R R R T RS, (BUERE 1kV (Un=1.2kV) F| 35kV (Um=40.5kV ) #5425 145 &4 ) GB/T

12706-2020[S]. dbxt: = EARAEH AL, 2020.

[7RENE, XIEAe. (TR G AR ST BRI D). A, 2022, 41 (3): 28-32.
[8]IEC 60364-5-54: 2011, Low-voltage electrical installations - Part 5-54: Selection and erection of electrical equipment -

Earthing arrangements and protective conductors[S].

(ORI A, BRFE. FETALABHPTAIMCERC B R4 AN G B3 AN, 2021, 40 (6): 50-54.
[10]E4%, PhERR. Tolk) Srk i B Fe s £k B P i e S 4k BRI AL)]. I RGP 56, 2023, 51 (2): 145-150.

79




