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questions in Section A. For Section B, answer two (2) questions only.
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SECTION A (Total: 60 marks)

INSTRUCTION: Answer ALL questions.
Please use the answer booklet provided.

Question 1

@)

(b)

(©)

(d)

(e)
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Names three (3) types of turbines that mainly used in hydroelectric power station.
(3 marks)

State the type of generating power station in a Figure 1. Names the blanks parts

from i to v in the system below.

(7 marks)
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Figure 1

List three (3) advantages of using three phase system upon the single phase system.

(3 marks)
List three (3) advantages of thermal power plants compared to the other power
plants.

(3 marks)
List four (4) types of generating system can be categorized as the electrical
renewable energy.

(4 marks)
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Question 2

(@) List four (4) general procedures the electrical designer needs to follow in designing

an electrical system for large installations.

(b) A consumer lives in a bungalow with a detached garage and workshop, as shown in
Figure 2. The mains electrical power supply is at high level, and comprises an 80 A
A distribution board with MCB

BS 3871 230 V main MCB type 2 and a seven-way 80
type 2 as follows :

CONFIDENTIAL

(4 marks)

New Hoisting system
installation

Workshop 3m

2.5 m

Garage 5m

Bungalow

Distribution
Board

v ]

Suggested
cable route

Figure 2
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(i)

(ii)

(iii)

(iv)

(v)

(vi)
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e Switch socket outlet ring circuit with 30 A rated MCB
e 10 nos 40W fluorescent lamps

e 4 nos 60 W ceiling fan

e 1 unit of 3 KW instantaneous water heater

e 1 unit of 5 kW cooker unit + 5A Switch socket outlet
e 1 unit of 2 Hp air conditioner

e Spare way

Calculate the design current (lp) for the whole installation in the house.
(10 marks)

Determine the nominal current (Iy) value suitable for overall circuit.

(3 marks)
Calculate the current carrying capacity value (l;) if the ambient temperature at
installation is 34°C and not group with another cable.

(4 marks)
Determine the tabulated current (I;) as shown in table 4D1A (refer to appendix) and
also the right cable sizing for this main installation by using clipped direct.

(4 marks)
The consumers wishes to install an hoisting system in his workshop with capacity
maximum 6 kW, 230 V. Calculate the Iy, Iy, Iz (Ca at 34°C), cable sizing for this new

load and new maximum demand for the entire building.

(10 marks)
Calculate also the voltage drop of the new design installation.
mv
A X Ib X L
Hint: V; = 2—-—
1000
(5 marks)

(Refer to technical data attached for reference)
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SECTION B (Total: 40 marks)

INSTRUCTION: Answer TWO (2) questions only.
Please use the answer booklet provided.

Question 3

(a) A hydroelectric power plant is supplied from a reservoir 10’ m® at a head of 100 m.
Find out the energy available if the overall efficiency is 70 %.
(8 marks)

(b) The rating of nuclear power plant is 6 MW. Overall thermal efficiency is 29%. The fuel
is U?*. Calculate the amount of natural uranium required to generate the power if the
average energy release per fission for the fuel is 190 MeV.

(12 marks)
Hints :
1eV=16x10"J
1W =1J/s=6.24x 10" MeV/s

Avogadro’s number = 6.02 x 10%

FED10402 ELECTRICAL DISTRIBUTION 4



SEPTEMBER 2014 CONFIDENTIAL

Question 4

(@) Draw the schematic wiring diagram for :

0] light up 2 number of incandescent lamps by using one way switch.
(5 marks)
(i) power up 2 number of Switch Socket outlet (SSO 13 A) by using ring circuit.
(5 marks)

(b) State the types of tripping unit inside the circuit breaker. Names three types of circuit
breaker used in the High Voltage applications.
(5 marks)

(© Explain briefly the operation of residual current devices (RCD) in the healthy and

abnormal electricity condition.
(5 marks)

FED10402 ELECTRICAL DISTRIBUTION 5
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Question 5
(@) State five types of earthing systems which have been discussed in IEE Regulation
16" Edition. Draw and explain one type of the earthing system in detail.

(6 Marks)

(b) State three (3) reasons why earthing system is important in electrical installations.
(4 Marks)

(© Refer to the diagram in Figure 3. The voltage supply in each phase is 130 V.

' R1 . ' R2 R3 O O
ERB RA | °© o © 0 X j
\4

220 120Q Ucl # UCZA\ Uc i
Resistance = 1000Q -

Figure 3 I

i. Determine the type of earthing system applied to the diagram in Figure 3. Justify

your answer.
(3 marks)

ii. Calculate the value of voltage at Uc 1, Uc 2 and Uc 3 and give the limit voltage for
every room, (U 1, U 2 & U, 3).
(4 marks)

iii. Calculate the value of current I, which flow through the body of victim.
(3 marks)

END OF QUESTION PAPER
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APPENDIX A

——
TABLE 4C1
Correction factors for ambient temperature where protection is against short-circuit

NOTE: This table applies where the associated overcurrent protective device is intermded to provide short-circuit
protection only. Except where the device is a semi-enclosed fuse to BS 3036 the table also applies where the device
is intended to provide overload protection.

Ambient temperature (°C)

Type of Operating | 55 | 30 | 35 as | so [ 55|60 | 65| 70
insulation temperature

Rubber 60 °C | 1.04| 1.0 |0.91]0. 0.71]0.58
{flexible cables only)

General purpose pvc 70°C | 1.03| 1.0 |0.94 0.79|0.71 - - -
Paper 80°C {1.02| 10 {095 0.8410.77 04510321 - -
Rubber 85°C |1.02] 1.0 {0.95]0.90|0.85]0.80 0.5210.4310.30| -

Heal resisting pve* 90 °C | 1.03| 1.0 |0.97]0.94]|0.91|0.87 0.71} 0.61| 0.5010.35

Thermasetting 90 °C | 1.02| 1.0 {0.96]|0.91|0.87|0.82 0.58}10.50|0.4110.29

Mineral 70 °C sheath {1.03] 1.0 {0.93|0.85|0.77]0.67 - -
105 °C sheath | 1.02] 1.0 |0.96|0.92(0.88 | 0.84 0.65[0.60(0.54 |10.47

NOTES:
1. Correction factors for flexible cords and for 85 °C and 180 °C rubber-insulated flexible cables are given in I
the relevant table of current-carrying capacity.
This table also applies when determining the current-carrying capacity of a cable.
3. * These factors are applicable only to ratings in columns 2 to 5 of Table 4D1A.

TABLE 4B1
Correction factors for groups of more than one circuit of single-core cables, or more than one multicore cable
(to be applied to the corresponding current-carrying capacity for a single circuit in Tables 4D1 to 4D4, 4E1 to
4E4, 4F1 and 4F2, 4J1, 4K1 to 4K4, 4L1 to 4L4)**

Correction factor (Cg)

Reference method of installation Number of circuits or multicore cables
(see Table 4A) 6 7 8

9 10 | 12 | 14

Enclosed (Method 3 or 4) or bunched and
clipped direct to a non-metallic surface 0.80 . . - . . .50 |0.48
(Method 1)

Single layer clipped to a Touching 0.85
non-metallic surface

(Method 1) Spaced* 0.94

Single layer multicore ona |Touching 0.86
perforated metal cable tray,
vertical or horizontal Spaced*# 0.91
(Method 11)

Single layer single-core Horizontal 0.90
on a perforated metal

cable tray, touching Vertical Q.85
(Method 11)

Single layer multicore touching 0.86 | 0.82
on ladder supports (Mecthod 13)

*  Spaced by a clearance belween adjacent surfaces of at least one cable diameter (De). Where the horizontal clearances between adjacent

cables exceeds 2 De no correction factor need be applied.

When cables having differing conductor operating temperatures are grouped together, the current rating shall be based upon the lowest
operating temperature of any cable in the group.

Correction factor not tabulated.

Not applicable to mineral insulated cables see Table 4B2.

Table 52A : Cable surrounded by thermal insulation (Ci)
Length in insulation mm Derating factor
50 0.89
100 0.81
200 0.68
400 0.55

FED10402 ELECTRICAL DISTRIBUTION 1
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APPENDIX B
Table 4B2 : Corrections factors for Mineral insulated cables installed on Performed Tray
Tray Arrangement of Cables Number Number of multicore cables of circuits
Orientation g of Trays | 1 2 3 4 6 9
Horizontal Multiconductor cables 1 | 10| 09 |08 | 080 | 075 | 075
touching
Horizontal Multiconductor cables 1 10| 10 | 1.0 | 095 | 090 .
spaced
Vertical Multiconductor cables 1 | 10| 09 |08 | 075 | 075 | 070
touching
Vertical Multiconductoe cables 1 [10] 09 | 090 | 090 | 085 | -
spaced
Horizontal Multlco_nductor cables 1 1.0 1.0 0.95
trefoil separated
Vertical Multiconductor cables 1 | 10 09 | 090
trefoil separated
Maximum demand = Diversity allowance x Sum of total connected load

Table 6.2 - Allowance for diversity

Note the following abbreviations :
X is the full load current of the largest appliance or circuit
Y is the full load current of the second largest appliance or circuit
Z is the full load current of the remaining appliances or circuits

Type of final .
. Type of premises
circuit yp P
Households Sn_1a|| shops, stores, Hotels, guest houses
offices
Lighting 66% total demand 90% total demand 75% total demand

Heating and power

100% up to 10 A + 50%
balance

100%X + 75%(Y+Z)

100%X + 80%Y +
60%Z

Cookers

10 A + 30% balance + 5 A for

socket

100%X + 80%Y +
60%Z

100%X + 80%Y +
60%Z

Motors (but not lifts)

100%X + 80%Y +
60%Z

100%X + 50%(Y+Z)

Instantaneous water

100%X + 100%Y + 25%Z

100%X + 100%Y +

100%X + 100%Y +

heaters 25%7Z 25%7Z

'r:hermostatlc water 100% 100% 100%
eaters

Floor warming 100% 100% 100%

installations

|Therma| storage heating ‘ 100% ‘ 100% ‘ 100%

| Standard circuits

| 100%X + 40%(Y+2)

| 100%X + 50%(Y+2)

| 100%X + 50%(Y+2)

equip.

Sockets and stationary

‘ 100%X + 40%(Y+Z)

‘ 100%X + 75%(Y+Z2)

100%X + 75%Y +
40%Z

FED10402 ELECTRICAL DISTRIBUTION



CONFIDENTIAL

SEPTEMBER 2014

APPENDIX C

B3JE 3dELINS AN
30 3aoura0 %, Of Adnado
S3joYy a1y Yoy Ul
Av1) pajEuUaA € St
Aedy ajged panjesopsad y

“Auo unjs

1auut a1 ySnoay) 2dessa 01 pIWNSSE ST $I|qED Y1 WOL IESH "UD{s JBuUT 31 ‘SuIydnor A[LeSSI09U 10U Ing 03 IS0
aq 0] SE 08 POXY SI ANPUOD AYL "M, U/M O UBY} SS9 10U JAJSUER 183y JO TUIIIYJI0D T SUIARY [BLISIBW DI|-POOM JO
preoqoiseld JO UDyS 1aUul UB DUE UOLEBNSUI [RUISL ‘UM JooldIayieom 1IN0 UE JO 1STSUOD O} POLUNSSE ST [[em SYL 4

pasopuaun
% pue _uunuai_!- &
1) QB pajrio)s
3] Surras
TT PoyidN B U0 S3|qEd pIIpieays 144 @ 16 [ § 45 AnpLica
:shen ug J1[[EIAWI-UOU 1O lfjZIaum
ul ‘yIeays I1j[EISW-uoH
£ POyIRIN Surary $9[qED 100NN S
4 IpIs 2u0 ue adBNS
2ARINPUOD A[[euULIay
B [)im 1ovjuon mt Supaq
Sunjunny Sunupys ImMpuod Ay ‘Suped
€ POaN ur sajqed 2103-3[Fulg 01 Bupensu; AjjenLy B
2a0qe 10 [[es Supemsuy
AjjeuLd € ul Jmpuocd
SJRINU-UOU 30 JjEjau
uf S3|qEd payjeIys-uou
¥ PO 3103-3[3ug ¥
Supjunn
€ pPopay I00[J YSN|j Ut SAHqe 6 dupye
IO [JEM B U0 JNPUcd
SI|[E1AW-UOU JO IN[eII
ul SIQED PIAPEIYs-uou
m% £ POyl 2100-3p3uIg £
HNPUOD U}
e
3y} ui popuadsns 10 [lem
€ POURIN ® uo Jupjuny ut s3[qe) 8 (s[eustew Suneqnsur
| Areusioy uey) Jau10) a1
iBupjuny uf oy 10 19158[d ‘91010U00
X, “Fromydrq ‘Kruosewt
02t ut AOAIp pappaquo
mmm ¢ Supensut z-ﬂh—w—“—ﬂﬂ”ﬂ 1 powe S9198d pamEays Z
unn.. 19130) 1] 943 30 3se[d sspepsajew Buipping uy 30841p peppequwe sejqed
595% ‘21310109 “IoMNOLIG
505 ‘Kruosew ui poppaquia
€ POYPIN JINpuod m s3[qeD L
30BJANS J[|BJIW-UOT
(& poya & uo Julf] 10 0 2aIp
2oua19)9y sE uwibﬁ% T poa paddp s3qea pageayg I
*212 [[es Sune[nsur -
AJewIay) B ut INpuod . 1o9a1p paddyo pue uedo
PO up sajqeo pagieays [ 9 v £ (2 !
14 € [4 1 Kyoedes Surdued-qjuarmo
fitoedes Surkuresquaiing 4 Sutuuuap 105 poajy uonduasaq o | equnN
Fupuuusiap 10} POYISIA uonduosacy Iaquinp aouaregay Meudaddy sodurexy
sauata)joy seudordd§y sapdwexyg : - poiyiaw uone[reIsuy
SUI HOTVR|[eISU
Pow i (PoYIRIAl 32Uy Surpnjduy) SAGE)) JO SPOYIRA] UONB[IEISUL JO S[NPaYdS
(panupuos) vy 378VL vranavi ~.

FED10402 ELECTRICAL DISTRIBUTION



CONFIDENTIAL

SEPTEMBER 2014

o

APPENDIX

wiw ¢ JO WnwIuwm :\\\u\ f
® Aq pareredas :h (r POYIAIY U125y
b SE 3S1MIBY10) BPIS
SI0LHNS 1pLm | %u U0 UD 39BLNS IANINPUGD
(S ae) sajqes a109-a(fu1s : A[EULIOL € (M 102100
Jo sdnoid ur Butaq ajqed ai ‘Suijo
JO Sa[qed 102NN Funensu A[euLayy
B JA0QE 10 [[em Funrensur
Afreuuay e ur £poanp
-moyBnonp + Pomay Pa|[FISUI $2[qRD PIYIEIYS §1
xF W Fuigonoy :spioa Bujpjing uj sajqed
[  PU®[l0JaD Ul saqes
be 2100- 9[3u1s s21Yy], m%v R
% 2%
a1qes arendordde se e Areusted e Junesodiosut
M 0OoG00 1 au0 4o E.:E_n-_._.: . .-uAbg W g1 ‘g1 10 Z1 poypey 10 woy papuadsns s3jqe) ¥l
urpnpuf (SUojSUIWITP eaiE
€4 JqeL wm € Aq poreredas | ) doap v gog und 21 Jo 9, 01 UeR
uy s10308) Supes asn W ;  SOOREMS M SAIED | g aprs wiw (g gouRT) 53] 3ugddnodo saqed
81 POYRA 2100-913u1s oM I, PISOPUR uj SAqE)) 81 ay .-um_“..:. __mms_smuE
proddns Ay
2 £°0 ueLp ssI|
® JOu 30EJANS J|qED puE
[O] 1184 U3IMIIQ 2DTEISIP
e 8 o gy pomioside o 61 S wra
® @ 103 pajedtpal se sguroeds oM papeEals
% PIM ‘Youan paje[uoA a( 7 wey) 1083
aeudoidde se " 10 uado ue .“o‘=mi uoneredss ‘spprIg
‘€110 Z] POWR a uo papoddns sajqep) L1 J— " atoopm poqesas | €1
1sayoual] uj sajqen
“sI91oWRp
3[qed a1 Jo wns o > SL'0 SAqe>
s1 9] s21qeo Jo sdnoad yo4 1500BIU 10 (] §°) QLD
“ID1OWIBIP JQRD [[RIAA0 JSaJEDU JO 2DBJINS puB
U S13( - TALON [EM Uaam)aq adUB}SIP
‘pasn A@ ‘J1ojax) uy S3qed A,
aq pinoys ‘ajeudordde 3aoqe se sfupeds
€ ‘07 03 81 SPOYIAWN YIrm ‘AejuozLIoy
uone|reIsul 3] 09 SI[GED AAYY 10 OM ],
uey) 183 st 1ewuad 3( §°0 ueY) SSI| JOU [[EM
ayj asoym - [ LON ) woay dueISIP Q)
*q g e st D e Iniasc
19ouwniad B J0 (] ¢ ) 03 2]
urly) 191821T 10)WRIP B aged ﬂvw..”-_uva _.“..un.-!-m_.w
IS SBY 100D 1 YA g ?on:r.._w..._.n .m_iu.._“...ﬁ
£ poyiay SI[GED 1Y) J0 oM |,
3 oz uey 11218 10U Heam :w_huu.m._..ua 2 0L
mpwnad e 1o 2 ¢ uetp 1y ssa] Surddun:
1912218 10U JIPWEIP B SBY S[eHIew SI[qED I JapuUn
_umv au) pue (] JANIWETP Funemsur Ajjeuliag uey stomperaus Bugaoddns
® 5By [qEo 21 Al - 1ay10 ‘asmonns Suiping Aue) Jre 331j ul SAqEd
4 n um oY1 Aq paunio] SproA 1o ZI POYIdIA 2102-3[3u)s paypeays Tt
v Poual SINP Ul SIIQES pAREAS 91 :lappe] B 10 S}a)oeiq ‘S1ead uo ‘4je aaly u|
¥ £ < ! ¥ € [4 !
Anoedes Juifires-juoums - Koedes SurAueo-jusimo -
Surmnuualap 10j poylay uonduasaq JRQuInN Sunuuunep 10) popop uondussag Jaquiny
aouaiayay areudoiddy sodurexy 20uasajey endoiddy sojdurexgy
POYI9W HOUE[RISU] popaw uone[eIsuf
(panupuod) vy I1BVL S (panupuos) vy 31GVL ~N——

FED10402 ELECTRICAL DISTRIBUTION



SEPTEMBER 2014 CONFIDENTIAL

APPENDIX E

: TABLEADTA - @it :
Single-core pvc-insulated cables, non-armoured, with or without sheath
(COPPER CONDUCTORS)

BS 6004
BS 6231 Ambient temperature: 30 °C
CURRENT-CARRYING CAPACITY (amperes): BS 6346 Conductor operating temperature: 70 °C

Conductor | Reference Methm_l 4 Reference AMelhod 3 Ref Method 1 |R Method 11 Re.ferenc Method 12 (free air)
cross- |(enclosed in conduit in| (enclosed in conduit (clipped direct) (on a perforated cable [Horizontal| Vertical Trefoil
1 hy Ily insulati on a wall or in tray horizontal or  |flat spaced |flat spaced

Y
wall etc.) trunking etc.) vertical)
2 cables, 3or4d 2 cables, 3o0r4 2 cables, 3ord 2 cables, 3ord 2 cables, | 2 cables, | 3 cables

single- cables, single- cables, single- cables, single- cables, single- single- trefoil,

phase three- phase three- phase three- phase three- phase phase three
ac.ord.c.| phase a.c. |ac. ord.c.| phase ac. [ac. or d.c.| phase a.c. |a.c. or d.c. | phase a.c. [a.c. or d.c.|a.c. or d.c.| phase a.c.
flat and flat and flat and flatand |or 3 cables|or 3 cables
touching hing hi hing three- three-
or trefoil or trefoil | phase a.c. | phase a.c.

1 6 v 9 11
(mm?) (A (A) (A)

NOTES:
14 B i 1. Where the conductor is to be
18 = ® protected by a semi-enclosed fuse to
BS 3036, see item 6.2 of the preface
25 - - - to this appendix.
33 - - . The current-carrying capacities i
43 3 columns 2 to 5 are also applicable
59 flexible cables to BS 6004 table 1(£)
and to 90 °C heat resisting pvc cables
79 ® to BS 6231 tables 8 and 9 where the
T cables are used in fixed installations.

129
167
214
261

303
349
400
472
545

634
723
826
943

TABLE 4D1B
VOLTAGE DROP (per ampere per metre): Conductor operating temperature: 70 °C

2 cables, single-phase a.c. 3 or 4 cables, three-phase a.c.

Cons 2 Reference Reference Reference Reference Reference Reference Reference
ductor | cobles Methods 3 & 4 Methods 1 & 11 Method 12 Methods 3 & 4 Methods 1, 11 & 12 Methods 1 & 11 Method 12
de (enclosed in (clipped direct (spaced*) (enclosed in (in trefoil) (flat and (flat spaced*)
tional conduit etc. in or on trays, conduit etc. in touching)
area or on a wall) touching) or on a wall)
1 2 3 4 -] 6 7 8 9

(mm?) | (mV/ (mV/A/m) (mV/A/m) (mV/A/m) (mV/A/m) (mV/A/m) (mV/A/m) (mV/A/m)

A/m)
A4 44 44 38 38 38
29 29 s 25

Cross-
sec

18 18 - 15
i

73 j ; 3 : ) 64 6.4
4.4 ! : y 44 g d ; 38
28 3 ; 2. i ; x 24

r L T
1.75 1.75 0.20 1.50
1.25 i % 1.25 0.195 1.25 1.25 5 . § B @ 1.10
0.93 3 0.93 0.190 0.5 0.93 > A . .26 0.80
0.63 . 0.63 0.185 0.66 0.63 . : K X 0.55
0.46 4 0.47 0.180 0.50 0.47 . . 0.41

0.36 A 0.37 0.175  0.41 0.37 0.32
150 0.29 G ¥ 0.30 0.175 034 0.29 : 0.39 . 0.26
185 0.23 ( & 3 0.24 0.170  0.29 0.24 5 0.35 ; . 0.21
240 0.180 5 2 0.185 0.165 0.25 0.185 .25 031 3 0.160
300 0.145 0.150 0.165 0.22 0.150 . 0.29 3 0.130

400 0.105 0.120 0.160 0.20 0.115 025 0.27 0.105
500 0.086 X i 0.098 0.155 0.185 | 0.093 0.24 0.26 z . 0.086
630 0.068 kL x 0.081 0.155 0.175 [ 0.076 024 025 0.072
800 0.053 - 0.068 0.150 0.165 [ 0.061 024 0.25 - 0.060
1000 0.042 - 0.059 0.150 0.160 | 0.050 0.24 0.24 - 0.052

NOTE: * Spacings larger than those specified in Method 12 (see table 4A) will result in larger voltage drop.

FED10402 ELECTRICAL DISTRIBUTION 5
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APPENDIX F

TABLE 4D4A
Multicore armoured pvc-insulated cables
(COPPER CONDUCTORS)

BS 6346

Ambient temperature: 30 °C
Conductor operating temperature: 70 °C

CURRENT-CARRYING CAPACITY (amperes):

Reference Method 11
(on a perforated horizontal or vertical
cable tray) or Reference
Method 13 (free air)

Conductor Reference Method 1
cross- (clipped direct)
sectional

area

1 two- 1 three- or four- 1 two- 1 three- or four-

core cable,
single-phase
ac.ord.c.

core cable,
three-phase a.c.

single-phase
a.c.ord.c.

core cable, core cable,
three-phase a.c.

1 4

(A)
22

= NOTE:

5 Where the conductor is to be
. protected by a semi-enclosed fuse to
41 BS 3036, see item 6.2 of the preface
53 to this appendix.

72
97

(mm?)

15

5

128
157
190
241
291

336
386
439

TABLE 4D4B

VOLTAGE DROP (per ampere per metre): Conductor operating temperature: 70 °C

Conductor Two-core Two-core cable, Three- or four-core cable,
cross- cable, d.c. single-phase a.c three-phase a.c.

sectional
area
4

1 2 3

(mV/A/m)
25

(mV/A/m)

29

(mm?) (mV/A/m)

1.5 29

18 18
11 11
73 7.3
4.4 4.4
2.8 28

0.185

0.160

FED10402 ELECTRICAL DISTRIBUTION
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APPENDIX G

TABLE 4F1A
Single-core non-armoured cables having 85 °C rubber insulation
(COPPER CONDUCTORS)

CURRENT-CARRYING CAPACITY (amperes):

BS 6007
BS 6883

CONFIDENTIAL

Ambient temperature: 30 °C
Conductor operating temperature: 85 °C

Conductor
Cross-
sectional
arca

€tc. in or

Reference Method 3
(enclosed in conduit

on a wall)

Reference Method 1

(clipped

direct)

- Reference Method 11
(on a perforated cable tray)
Horizontal or Vertical

Reference Method 12
(free air)

2 cables,
single-phase
a.c. ord.c.

3 or 4 cables,
three-phase

a.c.

single-phase

2 cables,

a.c. or d.c.
flat and
touching

3 or 4 cables,
three-phase
a.c.
flat and
touching or
trefoil

2 cables,
single-phase
a.c. ord.c.
flat and
touching

3 or 4 cables,
threc-phase
a.c.
flat and
touching or
trefoil

2 cables,
single-phase
a.c.ord.c. or
3 or 4 cables,

three-phase
a.c. flat spaced
horizontal or
vertical
8

3 cables
trefoil,
three-phase
a.c.

(mm?}

.5

VOLTAGE DROP (per ampere per metre):

TABLE 4F1B

Conductor operating temperature: 85 °C

Con-

2 cables, single-phase a.c.

3 or 4 cables, three-phase a.c.

Reference
Method 12
(flat spaced*)

Reference
Methods 1 & 11
(flat and
touching)

Reference
Methods 1, 11 & 12
(in wefoil
touching)

Reference
Method 3
(enclosed in
conduit etc. in

Reference
Method 12
(spaced*)

Reference
Methods 1 & 11
(clipped direct

or on trays,

Reference
Method 3
{enclosed in
conduit etc. in

ductor

Cross-
sec-

tional

or on a wall)
3

touching)
4

5

6

or on a wall)

7

8

9

130
0.95
0.65
0.48

0.38
0.30
025
0.190

0.150
0.115
0.091
0.072

(mV/A/m)

46

r
1.85

1.35
1.00
0.68
051

0.40
033
027
021

0.27
026

0.38
033

0.170
0.140
0.115
0.100

026
0.26
026
0.25

031
0.30
028
0.27

(mV/A/m)

46

r

185 020

0.195
0.190
0.185
0.180

1.30
057
0.66
049 0.52
0.39
0.31
0.25
0.195

0.175
0.175
0.170
0.165

043
035
0.30
0.26

025
0.20
0.185

0.165
0.160
0.155
0.155

0.155
0.125
0.100
0.082

(mV/A/m)

0.26
025

0.25
025
0.24
0.24

40

z T
185 | 160 028
135
1.00
0.72
0.56

1.15
0.87
0.60
0.44

027
0.26
025
025

0.35
0.29
0.23
0.180

024
024
023
023

0.47
0.40
0.36
0.32

0.150
0.130
0.105
0.085

023
022
022
0.22

0.29
0.28
0.26
0.25

(mV/A/m)

r
1.60

L15
0.84
0.57
0.43

034
027
022
0.170

0.43
037
033
029

0.135
0.110
0.089
0,073

027
0.26
024
0.24

(mY/A/m)

(mV/A/m)

(mV/Alm)

0.175

NOTE: * Spacings larger than those specified in Method 12 (see table 4A) will result in larger voltage drop.
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APPENDIX H

TABLE 4F2A
Multicore, sheathed and non-armoured cables having 85 °C rubber insulation
(COPPER CONDUCTORS)

' BS 6883 Ambient temperature: 30 °C
CURRENT-CARRYING CAPACITY (amperes): Conductor operating temperature: 85 °C

Conductor Reference Method 3 : Reference Method 1 Reference Method 11
Cross- (enclosed) (clipped direct) (on a perforated cable tray)
sectional ' or Reference Method 13
area - (free air)
1 two-core cable, 1 three- or 1 two-core cable, 1 three- or 1 two-core cable, 1 three- or
single-phase four-core cable, single-phase four-core cable, single-phase four-core cable,
ac.ord.c. three-phase a.c. a.c.ord.c. three-phase a.c. a.c. ord.c. three-phase a.c.

2 3 4 5 6 7
(A) (C] (A) (A) (A) (A)

16.5 14.5 P18 16 19.5 17.5
21 18.5 23 20 25 22

29 25 32 28 34 30
38 33 43 37 46 40
48 43 55 48 59 52
66 58 76 66 81 71
87 77 94

100

TABLE 4F2B

VOLTAGE DROP (per ampere per metre): Conductor operating temperature: 85 °C

Conductor Two-core Twa-core cable, Three- or four-core cable,”
Cross- cable, d.c. single-phase a.c. three-phase a.c.
sectional
area

1

(mm?2)
1
1.5

2.5

4

6
10
16

FED10402 ELECTRICAL DISTRIBUTION 8
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fig 3.3B Fuses to BS 88 : Part 2 and Part 6

Time/Current characteristics for [uses to
BS 88 : Part 2 and Part 6

Current for time

0.1 sec

0.2 scc

0.4 sec

60 A

S51A

45 A

120 A

95 A

85 A

220A

180 A

160 A

400 A

340 A

280 A

710A

590 A

500 A

1400 A

1150 A

980 A

2400 A

2000 A

1700 A

10 100 1000
PROSPECTIVE CURRENT, r.m.s. AMPERES

fig 3.3A Fuses to BS 88 : Part 2 and Part 6

=1

Time/Current cheracteristics for fuses to
_BS88:Part2and Part6 _

Current for time

0.1 sec 0.2 sec

0.4 sec

36 A

31 A

27A

175 A

150 A

130 A

320 A

260 A

220 A

540 A

450 A

380 A

1100 A
1800 A

890 A
1500 A

740 A
1300 A

3000 A

2500 A

2200 A

TIME, SECONDS

10 100 1000

PROSPECTIVE CURRENT, r.m.s. AMPERES
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APPENDIX J

fig 3.4 Type 1 mcb to BS 3871

a <
" o

Tttt
L  — — o |

Time/Current characteristics for the Type 1
mcb to BS 3871

Current for time, 0.1 sec to 5 secs
MCB
rating
SA 20A
6A 24 A
10A 40 A
15A 60 A
16 A 64 A
20 A 80 A
25 A 100 A
30A 120 A
32A 128 A
40 A 160 A
50A 200 A
63 A 252 A
80 A 320 A

100 A 400 A

Current

TIME, SECONDS

AN
—
00

10 1 1000

PROSPECTIVE CURRENT, r.rm.s. AMPERES

fig 3.5 Type 2 mcb to BS 3871

<<
w o

T — T
T —r—t—1Tr1

Time/Current characteristics for the Type 2
mcb to BS 3871

Current for time, 0.1 sec to 5 secs
MCB
rating

5A 35A

6A 42 A
10A 70A
15A 105 A
16 A 112A
20A 140 A
25 A 175 A
30A 210 A
32A 224 A
40 A 280 A
50A 350 A
63 A 441 A
80 A 560 A
100 A 700 A

Current

TIME, SECONDS

s

10 100
PROSPECTIVE CURRENT, r.m.s. AMPERES
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APPENDIX K

fig 3.6 Type 3 mcb to BS 3871

<<

<
w e e

10000 —

CONFIDENTIAL

 —— = |

Time/Current characteristics for the Type 3
mcb to BS 3871

Current for time, 0.1 sec to 5 secs

MCB
rating

Current

5A

50 A

6A

60 A

10A

100 A

15A

150 A

16 A

160 A

20A

200 A

25A

250 A

30A

300 A

32A

320A

TIME, SECONDS

40 A

400 A

50 A

500 A

63 A

630 A

80 A

800 A

100 A

1000 A

N\

10 100

1000

PROSPECTIVE CURRENT, r.m.s. AMPERES

fig 3.7 Type B circuit breaker to BS EN 60898
< < : «ml: LR E L XX T
0 @ 2 PERKX8NSTI3T 8

<
-]
e

S

Time/Current characteristics for the Type B
circuit breaker to BS EN 60898

Current for time, 0.1 sec to 5 secs

Rating

Current

SA

25 A

3

6A

30A

\

10A

S0A

I5A

75A

Wl
i
A

s
X,

X,

AY

16 A

80 A

20A

100 A

25A

125 A

30A

150 A

32A

160 A

TIME, SECONDS

40 A

200 A

S0A

250 A

63 A

315A

80 A

400 A

100 A

500 A

AN

AN

N

~

10 100

{
\
-~

N

S

1000

PROSPECTIVE CURRENT, r.m.s. AMPERES
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APPENDIX L

Residual current devices

CONFIDENTIAL

Braakar aF Patmd Cilil Lt | Deleary Eigmd Wik o
I-:'nlP LG nurha% i |:|ls-s-Jl ORr gy (TR
Fanz Twea pecl 1 Cmé 18 | FROZAC-1610.01( 4 800
FRIZ ABTYIZTTVAC | 30mé 25 | FAO2AC-251003( 300
0| FHIAC-ADM0Z [ 400
g3 | FX2AC-EIM0Z( EED
Bl | Fe72E0N0 1600
100 | FET2.1000.08 200
1 COm 25 | FH2AC-15M1 i
0 | FH2AC-40N) i B 1 138
g3 | FHRAC-EINM EED
& | FET-E000 1600
100 | FET2-10000 20
I00mé 25 | FAO2AC-2510.3 a
40 | FHAC-40M3 i
g3 | FHQAC-EIM3 EED
B | FET2E0N3 150
100 | FE?2.1000.3 1600
Fa Feur pok 10mé 25 | FXMAC-250.03( 36D
F&14 4BV IZTTVAC 40| FEMAC-4DMO0Z(  4ED
g1 | FIMAC-EIM0Z( @00
B | FeT4-E0N03 1300
100 | FE?4-10000.03 1600
185 | PFET4-1E80.00 1600
| COm 25 | FAMAC-250) 36D
0 | FAMAC-40N 480
g3 | FOMAC-EIN) 0]
&) | Fe?4-E08.1 150
100 | FET4-10000 1600 B 1 el
185 | FETd-12801 1800
I00mé 25 | FAMAC-2510.3 k]1]
40 | FEMAC-40M3 480
g3 | FIMAC-EIMA L]
B | FE74E003 1500
100 | FET4.10003 1600
185 | FET4-1250.3 1600
SC0m& 25 | FAMAC-2510.5 480
40| FEMAC-4N05 L]
g3 | FAMAC-EINS BED
AL devicas am UL 1053 reconized and IEC 1008 approved,
DE'"'.I'E'I'J' [lass

A - Standard fem, stock b 2 weeks kad time

B - Stock to 4 weaks kead tme
C - 610 B wesk ead time

END OF TECHNICAL DOCUMENTATION
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