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6.4 Voltage drop in 5"
+ prresster than the values in the
e The voltage drop betiveen the origim ol an imstallation and any load point should rot be greater than the values in the
’ et ] table below expressed with respect 1o the value of the nominal valtage of the installation
i o
The caleulated voltage drop should include any effects due to harmonic currents
TABLE 4Ab - Voltage drop
mm;::;:‘r‘ﬁgns Lighting Other uses
ﬂaﬂ“‘ﬂl : {1) Low voltage installstions supplied direetly from 3% 3%
1 public low voltage distribution system
(1) Low voltage installation supplied from private 6% LEl
LV supply (*)
At ") The voltage drop withm each final circuit should not exceed the values given in (i)
wmﬁﬁ” Where the wiring systems of the installution are longer than 100 m, the voltage drops indicated

ahove may be increased by 0.005% per metre of the wiring system beyond 100 m, without this
increase being greater than 0.5%

Fhe voltage drop Is determined from the demand of the current-using equipment, applying
diversity factors where applicable, or from the value of the design current of the circuit,

- voltage ransicnts

NOTE 1: A grester voltage drop may be acceptable for a motor cireuit during starting and for other cquipment with 4 bigh
inrush current, provided that in both cases it is ensured that the voltage variations remain within the limits specified in
the relevant equipment standard.

NOTE 2; The following temporary conditions are excluded

due 1o at

- voltage
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210 Commentary on IEE Wiring Regulations

10.5 Tables of voltage drop
Paragraph 7 of Appendix 4

The voltage drop (mV/A/m) given in Appendlx 4 is tabulated in the complex
form r + jx for conductor sizes over 16 mm?. For smaller conductor sizes the
inductance is not significant in the estimation of voltage drop. The induc-
tance of cables only reduces slightly with increase in conductor size, as
inductance depends upon the interaction of the phase and neutral currents
which is mostly determined by the physical configuration of the cable. As
the conductor size increases and the resistance per metre (r) reduces, the
inductance (x) which is fairly constant becomes significant.

The figures are given in the tables in the following form:

. 2001
NS

7 the resistance element (mV/A/m)r
x the inductive element (mV/A/m)x
z the impedance (mV/A/m)z

The impedance z = /(2 + 7).
For simple calculations the value of z is used to calculate the voltage drop:
I(mV/A/m).L
1000

where L = length of the conductor, I, =
tabulated voltage drop.

voltage drop = A

load current, and (mV/A/m), =

wuamslunisAuanneiuussiuanndnliesunasalil | djduiusiuszninnszualihussanema uaanetimda mediu

waiFUNlATIas et i iuanenadudauiin Lmimﬁmvhu LININFURUSTUNNNENIN  ARENUNTARAILalATIASI9Una

4‘ | a QQI Vv | < A Qﬂﬂl a v v a 1 N . . o = s
Weaaunudgutauudmiuiidenisineladnld  wnfiaeuanin - anelih hysical configulation of the cable) TuvinuaalAeiu

uwn“l,mwumuLﬂuwumu“l,'gaﬂmuaﬂm mmmmumuwmﬂlwm
uuuﬂi:naumﬂ AT ‘VlLﬁ‘ﬂm’] resistance WAAN x ‘VlLﬁ‘ﬂm’] inductive
nsuaneeanlugyl complex form r + jx dwduana i aunasiun

0w A @ [ o @
16 sgq.mm. dmFuana lWiniiann 16 sgq.mm. A1 inductance AN
LidtedanlunistszununiAusssiuan vunamnu s
A1 inductance aavaelWinla LHaRansunAT inductance AN

4 ¥ - X o o
anaadaaunnvasag A Tnau wamn inductance fl9UURLINTY

4 - . . o X oA
WaNaNTUNAN  resistance  Lauunavasdg il inau  andan
< o v a Vv :j 1 |
resistance aMNAN ‘w)\mﬂmml,‘if;lug'n YNA1  inductance  LaAN
resistance LLﬂmﬂﬁuﬁmmmmmﬂ“LWWﬁ (cross section area
csa) wam inductance M ldanfluatmsnadnedtadnaty lunis
o | A a o, | o o & !
ATUIUAN z T138N71 impedance LTUAMUALIRUSIZNING 1 LA x
| d‘v k% s o 1 s L7
Tl sarteA2 + xA2) TuilinsauanAruumausssuanlaglam r

ua x lnedeaameeisuandlugii 3

Table 16D P.V.C. cables
Impedance of conductor and armour for two-core, three-core and four-core cables having steel-wire armour
1 2 3 4 5 6 7 8 9 10
Impedance in ohms per kilometre of cable at 20°C
Nominal Steel-wire armour
Cross- Cables with stranded copper Cables with solid aluminium conductors
sectional Four core Four-core
area of Copper Aluminium Two-core Three-core (equal) (reduced neutral) Two-core Three-core Four-core
600/1000 V 600/1000 V 600/1000 V/ 600/1000 V 600/1000 V/ 600/1000 V 600/1000 V
(mm?) r i r x r x r x r X r X r x r x r x
(km) (km) (Qkm) (km) (km) (km) (km) (Wkm) (Skm) (¥km) (/km) (km) (Ukm) (km) (Vkm) (Vkm) (km) (/km)
15° 12.100 = % = 10.70 = 102 = 9.50 - = - = - - - - -
25" 7.410 = = = 9.10 = 88 = 7.90 = - - - - - - - -
4 4610 & - v 750 - 70 = 460 - - - - - - - - -
6 3.080 = ~ = 6.80 = 46 - 4.10 - - - - - = = = =
10 1.830 o e - 390 = 37 = 340 - - - - - = = =
16 1150 009 1910 009 350 = 32 = 220 = - - 37 - 340 - 240 -
25 0.727 0.09 1200 009 260 = 24 = 210 L 210 = 29 - 250 = 230 -
35 0524 008 0868 008 240 = 21 = 1.90 - 1.90 - 27 - 230 =~ 200 -
50 0387 008 0641 0.08 210 03 19 03 1.30 03 1.70 03 24 03 2,00 03 140 03
70 0.268 008 0443 008 1.90 03 14 03 1.20 03 1.20 03 21 03 140 03 1.30 03
95 0193 008 0320 008 1.30 03 12 03 0.98 03 1.00 03 15 03 1.30 03 1.10 03
120 0153 008 0253 008 1.20 03 11 03 071 03 073 03 = 120 03 078 03
150 0.124 008 0206 008 1.10 03 074 03 065 03 067 03 = = 0.82 03 071 03
185 00991 008 0164 008 078 03 068 03 0.59 03 0.60 03 = = 0.73 03 064 03
240 00754 008 0125 008 0869 03 060 03 0.52 03 054 03 o = 065 03 052 03
300 00601 008 0100 008 063 03 054 03 0.47 03 049 03 = - 059 03 052 03
(150 mm?)
X 008 0100 008 = > & =% 7 it 0.47 03 - - - - = =
300 0.0601 e
400 00470 008 ~ 0.08 056 03 049 03 034 03 0.35 03 - - - - - -
S
*The values apply to cables with either solid or stranded conductors. g
Source BS 6346: Table 31.
w0
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R00 KVA transtormer (TOOA)

>

240/150N

>
25 metres |~ 5C15
4 x 600mm< sunglf.- core alurmnium

amoured cables copper

r

100m 150
\\ﬁ; 300mm? 4 core aluminium
cable
coppe!
>
c
x 3 X B3A
— 25
50m of 4 core 18mmz2
: V( p.v.c. covered micc
|
D
X X 324
som 21
e |
4xBmm?2 p.v.c. insulated single
core cables in 25mm? steel
. conduit
E =

Figure 16.1  Typical distribution system

AN ATl

t (chm)

Impedance {ohm)
% (ohm)

(1) Three phase current at B (700 A)

Transformer : 500 kVA 230/230V FLC = 7215 A
Circuit breaker 3P 700 AT / 800 AF

Cable : 25 m 2 sets of 3x240 sq.mm./150N on Ladder

phase : 25 m 2 sets of 3x240 sq.mm. at 20°C
=25 % (0.0754 + j0.08) / 1000/ 2 = 0.009 + j0.001
phase 25 m 2 sats of 3x240 sg.mm./150M at 70°C

r i 2% M09 5 °C fivin ani 20°C iflw 70°C 10 * D.02 = 0.20
= (0.0003 + 0.0016) x 0.20 = 0.0005

D.0008

0.0005

FAR TR vean Allge B 0.0014
AR 2 = sqrt (r*2 + X*2) = sqr (0.0014%2 + 0.0.0010°2)

= 0.0017 ohm

AWIMAT VD = 700 x 0.0017 = 1,19 V {0.30%)

(2) Three phase current at C (315 A)
Circuit breaker 3F 320 AT / 400 AF
Cable : 100 m 1 sets of 4x150 sq.mim. on Ladder

phase ; 100 m 1 sets of 4x150 sq.mm. at 20°C
=100 % (0.124 +0.08) / 1000 = 0.0124

not24

phase : 100 m 1 sets of 4x150 aqmm at 70°C 0.0050
rmuz%\qms'cﬁmuamzo G ilu 70°C 10 " 0.02 = 0.20

={0.0124 + 0.0124) x 0.20 = 0.0050

SmARNRIMNTY 1pagn B Tuga © 0.0174

AWINAT 2 = sqrt (r'2 + X*2) = sqrt (0.0174%2 + 0.0.00102)
= 00174 ohm
AT VD = 315 % 00174 =548 V (1.37%)

(3) Three phase current at D (63 A)
Circuit breaker 3F 63 AT / 83 AF
Cable : 50 m 1 sats of 4x25 sg.mm. in conduit

phase : 50 m 1 sets of 4x25 sq.mm. at 20°C
= 50 x (0.727 + j0.08} / 1000 = 0.0364 + j0.0045

phase : 50 m 1 sets of 4x25 sq.mm. at 70°C
thuz‘}Gnn'gS'GﬁtﬁuanfuzﬁCnJuTu'Gm 0.02 =0.20
= (0.0364 + 0.0364) x 0.20 = 0.0146

0.0364

0.0148

TaRANAMNTY e4gn C Tiga D 0.0510

ATINAN 2 = sgrt (K2 + x"2) = sqrt (0.0510°2 + 0.0.00452)
= 0.0512 ohm
AUt VD = 63 x 0.0512 = 3.22 V (0.81%)

ATIMATIRNAN %VD =030 + 1.37 + 081=248 %

(4) Single phase to neutral current at E (32 A)
Circuil breaker 1P 32 AT / 32 AF
Cable : 20 m 1 sets of 4x6 sqmm. In condult

0.0616

phase : 20 m 1 sets of 4x6 sq.mm. at 20°C

=20 x (3.080) /1000 = 0.0616

o sUA 4 naadloe:insus1IdInIBUs:noud0E1INSAILIN

(48) TEMCH

magaiint

neutral : 20 m 1 sets of 1x6 sq.mm at 20°C 0.0616

=20 x (3.080) / 1000 = 0.0616

phase & neutral : 20 m 1 sets of 4x6 sq.mm. at 70"C
(il 2% N & °C fivin @nfis 20°C 1w 70°C 10 * 0.02=0.20
= (0.0616 + 0.0616) x 0.20 = 0.0246

0.0246

FIMATRTIHATIY B84 final circuit 0.1478

ANtz =1
=0.1478

voltage drop at 230 V =32x 01478 =4.72
=(205%at230V)

final circuit 20m ==2.05% 181 wz viendy 3%

BS s seuantaulaslwi

winfaanTs ladar led

‘dngn A il D

total circuit =2.48 + 2.05 = 4.53%
‘lld vz vioend 6%

windisans ifiarwisess 38, lddradwuliaum MOB
ldw g Baufa D

ATWIUAILTIAUAN %VD = 1.37 + 0.81 =218 %

total circuit=2.18 + 2.05 = 4.23%
‘Ll vz vinend 5%
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