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1- BS STD 4:allall

Editions

The following editions have been published:

FIRST EDITION

SECOND EDITION
THIRD EDITION

FOURTH EDITION
FIFTH EDITION
SIXTH EDITION
SEVENTH EDITION
EIGHTH EDITION

NINTH EDITION

TENTH EDITION
ELEVENTH EDITION

TWELFTH EDITION
THIRTEENTH EDITION

FOURTEENTH EDITION

Entitled *Rules and Regulations for the Prevention of Fire Risks
Arising from Electric Lighting’. Issued in 1882.

Issued in 1888.

Entitled ‘General Rules recommended for Wiring for the Supply of
Electrical Energy”. Issued in 1897,

Issued in 1903,

Entitled *Wiring Rules’. Issued in 1907.

Issued in 1911.

Issued in 1916.

Entitled ‘Regulations for the Electrical Equipment of Buildings’.
Issued in 1924,

Issued in 1927.

Issued in 1934,

Issued in 1939.

Revised, issued in 1943,

Reprinted with minor Amendments, 1945,

Supplement issued, 1946.

Revised Section 8 issued, 1948.

Issued in 1950.

Supplement issued, 1954.

Issued in 1955.

Reprinted 1958, 1961, 1962 and 1964.

Issued in 1966.

Reprinted incorporating Amendments, 1968.

Reprinted incorporating Amendments, 1969,

Supplement on use in metric terms issued, 1969.

Amendments issued, 1970.

Reprinted in metric units incorporating Amendments, 1970.
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American National Standards
Institute (ANSI)

has served in its capacity as administrator and coordinator of the United States
private sector voluntary standardization system for more than 90 years. Founded in

19 18 by five engineering societies and three government agencies, the

Institute remains a private, nonprofit membership organization supported by a
diverse constituency of private and public sector organizations.
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Founded in 1904 and headquartered in Farmington Hills, MI, the
American Concrete Institute (ACI) is a leading authority and resource
worldwide for the development and distribution of consensus-based
standards, technical resources, educational & training programs,
certification programs, and proven expertise for individuals and
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STD IN INDUSTRY

1.2 |EC standards for dectrical instadiation

1 Standards

TIMLE

IEC 600m3-10

20

Elecirical apparatss for evploshve gas
atmospheres - Part 10: Classification of
haznmous areas

IEC 60073-14

200

El=otrical apparahss for ewplosive gas
atmosphenss - Part 14: Bectrical
installations in hecardous areas [other
tihan mines)

IEC 600T3-17

20

Elecirical apparatus hru‘.q:hui?u gas
atmospheres - Part 17: Inspsction and
maintenances of dectrical installaticns in
haznmdows areas {other than mines)

IEC 60HE3-1

15l

Lova-woltage fuses - Part 1: General
requiresments

IEC Gi2ea-2

158k

Lora-voltage fuses. Part 2: Supplementary
requirements for fuses for us= by

authorized persons [fusss mainly for
industrial application)

IEC 6023-3-1

2004

Lora-voltage fuses - Part 3-1:
Supplementary reqguirements. for fuses for
use by unskiled persons {fuses mainly far
household and similar applcations) -
Sections | to V. Examples of types of
standardired fuses

1.1 Gonoml aspocts
1 Standards
COUNTRY Symibol Mark desig T Applicability'Org
GERMANY VOE Mk For appliances and 1echnical
aquipmant, instalation soomssone
much as plugs, sockets, fuses,
1 components (capacitons, aarthing
M'éhddﬂ:a.nd
GERMANY IDE
ldantification Thmad | Cables pnd conds:
[ E——
GERMANY WIOE Cabie Mark For cables, insulated conds,
installation conduits and ducts
=ZIVDE=
GERMANY WDE-GE Mark
- e xfioesd] et
N
'
] wihich i both fobe
d:re;welmhu:nﬁ-ﬁim
e mork G3
NGARY Hungarian Instibute for Testing and
HU WEE Certification of Bectrical Equipmernt
JAFAN S5 Mark Mark which gusraniees
oomplizroe with the relewnt
Joporese Indusirinl Standands).
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CURRENT-CARRYING CAPACITY (amperes):

Ambient temperature: 30 °C

Conductor operating temperature: 90 °C

Reference Method A

(enclosed in conduit in
thermally insulating

Reference Method B

(enclosed in conduit
onawallorin

Reference Method C
(clipped direct)

Reference Method F
(in free air or on a perforated cable tray
etc horizontal or vertical etc)

Reference Method G
(in free air)

Spaced

Conductor wall etc.) trunking etc.) Touching by one cable diameter
Cross- 2 cables, Jord 2 cables, Jord 2 cables, Jord 2 cables, | 3 cables, | 3 cables, |2 cables, single-phase
sectional | single- cables, single- cables, single- cables, |single-phase| three- | three-phase |a.c. ord.c.or 3 cables
area phase three- phase three- phase three- | a.c.ord.c. | phaseac.| a.ctrefoil | three-phase a.c. flat
a.c. or d.c. | phase a.c. {a.c. or d.c. | phase a.c. |a.c. or d.c.} phase a.c. flat flat ; ,
flat and | flat and Horizontal| Vertical
touching | touching
or trefoil
1 2 3 4 5 6 7 8 9 10 11 12
(mm?) (A) (A) (A) (A) (A) (A) {(A) (A) (A) (A) (A)
i 14 13 17 I35 19 17.5 - - - - -
1.5 19 17 23 20 25 23 - - - - -
25 26 23 31 28 34 31 - - - - -
4 35 31 42 37 46 41 - - - - -
6 45 40 54 48 59 54 - - - - -
10 61 54 75 66 81 74 - - - - -
16 81 73 100 88 109 99 - - - - -
25 106 95 133 117 143 130 161 141 135 182 161
35 131 117 164 144 176 161 200 176 169 226 201
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.Design Procedure Step by Step

1. Determine the design current |b .
2. Select the rating of the protection In .
3. Select the relevant rating factors (CFs).

4. Divide In by the relevant CFs to give
tabulated cable current carrying capacity It .




2-SELECT THE RATING OF THE PROTECTION IN

LIOT 1IN DU SEC dlbv [CgUaLivil 1 1.4.7)

(a) Type B circuit-breakers to BS EN 60898 and the overcurrent characteristics of RCBOs to BS EN 61009-1

Rating 3 b 10 6 20 25 32 40 50 63 80 100 125 In
(amperes)

Zs (ohms) 7.67 2.87 .84 LIS 0.73 0.46 461y
15.33 4.60 2.30 1.4 0.92 0.57 0.37

(b) Type C circuit-breakers to BS EN 60898 and the overcurrent characteristics of RCBOs to BS EN 61009-1

Rating 6 0 16 20 25 32 4 50 63 80 100 125 In

(amperes)

Zs (ohms) 3.83 [.44 0.92 0.57 0.36 0.23 23/

230 115 0.72 0.46 0.29 0.18

(c) Type D circuit-breakers to BS EN 60898 and the overcurrent characteristics of RCBOs to BS EN 61009-1

Rating 6 16 20 25 32 40 50 63 80 100 125 In

(amperes)

Zs (ohms) 1.92 (.72 0.46 0.29 (.18 0.11 H.5q

113 0.57 0.36 0.23 0.14 0.09




3- CORRECTION FACTORS

Fuseboard ! !
i Highambient |
Grouping |  temperature | Thermal insulation Q
| |
Factor =0.7! Factor =0.97 | Factor = 0.5
| |

Load




TABLE 4B1 - Rating factors (Ca) for ambient air temperatures other than 30 °C

Insulation
Mineral *
Ambient Thermoplastic
temperature ° 60 °C 70 °C 90 °C covered or bare| Bare and
°C thermosetting | thermoplastic | thermosetting and not exposed to
exposed to touch

touch 105°C

70 °C
25 1.04 1.03 1.02 1.07 1.04
30 1.00 1.00 1.00 1.00 1.00
35 0.91 0.94 0.96 0.93 0.96
40 0.82 0.87 091 0.85 0.92
45 0.71 0.79 0.87 0.78 0.88
50 0.58 0.71 0.82 0.67 0.84
55 041 0.61 0.76 0.57 0.80




TABLE 4C1 - Rating factors for one circuit or one multicore cable
or for a group of circuits, or a group of multicore cables,
to be used with current-carrying capacities of Tables 4D1A fo 4J44

B Number of eircuits or mulficore cables
tem | Arrangement
(cablestouching) | ¢ 1 2 | 3 | 415 |6, 718 |9 12/16! 20
Bunched m air,on a
I. |surface, embedded or| 1.00 | 0.80 | 0.70 | 0.65 | 0.60 | 0.57 | 0.54 1 0.52 1 0.50 [ 0.45 [ 0.41 | 0.38 AtoF
enclosed
. |Smgelayeronwall | ooty st 99 025|073 | 02| 072 {071 [ 070 {070 | 070 070 C
or floor
Smole laver




4- APPLY CORRECTION FACTORS

Tabulated conductor current carrying capacity |

[,
CaXCy X Cex G

I, =

5- SELECT CABLE SIZE




mV X [, X length voltss

1000

6- VOLTAGE DROP it drop =

VOLTAGE DROP {per ampere per metre): Conductor operating temperature: 70 °C
Con- 2 cables, single-phase a.c. 3 or 4 cables, three-phase a.c.
ductor
cross- 2 |Reference Methods A & B Reference Methods C & F Reference Methods A & B Reference Methods C & F
sec- ca;bies, {enclosed in (clipped direct, on tray or in free air} {enclosed in {clipped direct, on tray or in free air),
tional e conduil or tranking) ) conduit or trunking) - - -
area Cables touching Cables spaced™ Cables touching. Trefoil §  Cables touching, Flat Cables spaced®, Flat
I 2 3 4 5 6 7 § 9
{mm?) | {mV/ {mV/A/m) {mV/A/m) {mV/Am) (mV/A/m) {mV/A/m) (mV/A/m) (mV/A/m)
Alm)
] 44 44 44 44 38 38 38 38
13 29 29 29 29 25 25 25 23
23 I8 18 18 18 15 15 (5 15
4 1 1 1 1 9.3 9.5 9.5 9.5
6 73 73 73 13 6.4 G 6.4 6.4
10 44 4.4 4.4 4.4 38 38 38 KR
16 28 28 2.8 23 24 24 24 24
I X z r X z r X z T X z v b z r X z r X z
5 1175 s 033 180 (173 020 LTS [ LIS 029 180 [ LS00 029 LS5 [ LSe 0475 150 11500 025 155 | 1s00 032 1ss
33 OopR2s L0 030 130 125 0093 125 125 028 130 [ RI0 027 L0 | LA0 0470 LI JRI00 024 110|110 32 LIS
5007093 1095 030 Lo0 (093 009 095 1093 028 097 1081 026 085 (080 0065 082 1080 024 084 0830 032 086
o063 065 029 072 j0063 0185 066 1063 027 069 (056 025 06D 1055 0060 057 1055 024 060 |05 031 083
95 1046 049 028 056 (047 0080 050 047 027 03 (042 024 048 (04 0.155 043 041 023 047 040 031 051




7- CHECK FOR SHOCK RISK CONSTRAINT

Remember Zs = Ze + R1 +R2.,

(a) Type B circuit-breakers to BS EN 60898 and the overcurrent characteristics of RCBOs to BS EN 61009-1

Rating 3 6 10 16 20 25 32 40 50 63 80 100 125 In

(amperes)

Zs (ohms) 7.67 2.87 1.84 1.15 0.73 0.46 46/1n
15.33 4,60 2.30 1.44 0.92 0.57 037

(b) Type C circuit-breakers to BS EN 60898 and the overcurrent characteristics of RCBOs to BS EN 61009-1




Earth fault loop path L Protective device
() O

o
Fault current /

Exposed conductive part

Transformer
winding

TN-C-S (Z, = 0.35 Q) N I

- I

@ -
/ AN PEN conductor I
TR MET
Earthed | 3 TN-S (Z, = 0.8 ) i
neutral i S N
| . o S o L B B B N~
| -~

Metallic return path
Cable sheath

Mass of earth



8- CHECK FOR THERMAL CONSTRAINTS
o .- S882ES
5 s K93
S
3 10 -

0.01

! 1 1 !
10 100 1 000 10000

Prospective current (RMS amperes)

200 A



5 =

Pt
k

= minimum csa of the CPC
fault current
disconnection time 1n seconds

tactor taken from IEE Regulations Tables 54B to 54F

where:

s
1
t
k







