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Introduction

The task | have been assigned is the design of electrical installations for a new sheltered
accommodation block. The block consists of a communal dining room, kitchen and utility room,
6x1 bedroom accommodation and 1 x 2 bedroom accommodation over two floors. The design
must include:

e Appropriate lighting systems for all areas including wiring diagrams

e Appropriate power distribution design including wiring diagrams

e Cable size calculations. Also, determine the minimum cross sectional area of protective
conductor for the cooker in the communal kitchen

e Circuit protection designs.

e Emergency lighting design

e An outline of suitable cable support systems used throughout the installation

The incoming supply is 400 / 230 V 50Hz three phase four-wire, which together with the
installation forms part of a TN-C-S system.

The power requirements are shown in the tables below.

Reference Phase Power/no. of sockets Allow for diversity
Kitchen cooker 3 7 kW
Washing machine 1 3.6 kW
Tumble dryer 3 6.4 kW
Lift 3 6.9 kW
Communal room 1 10 off 13A sockets
Communal kitchen 1 3 off 13A sockets
Utility room 1 2 off 13A sockets
Ground floor Room 1 1 Apply diversity where
applicable within the
Ground floor Room 2 1 Select an appropriate number installation
of sockets per room taking into
Ground floor Room 3 1 account general requirements
First floor Room 1 1 and usage
First floor Room 2 1
First floor Room 3 1
First floor Room 4 1

All room cookers 4 kW




Room Measurements and references

For ease of reading, | have drawn scaled measurements of the two stories. | have also given each room a
reference for ease of locating them. All rooms are scaled 1:125

They are below as follows:
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Light Installation

The brief asks to design appropriate lighting systems for all areas including wiring diagrams. Throughout
the design | have chosen 3 different sets of lights. To help me choose the lights, | used the (Electrical
counter, 2019) website, which gives you an average lux level expected for each room.

The lights | have chosen, are as follows:

(LED Matt ceiling light, 2019)
(Slyvania Sylcircle ceiling light, 2019)
(Ready LED Ceiling Light, 2019)

The lights have been distributed evenly to allow good lighting in all areas of the building. All switches
and sockets must be installed at a “minimum height of 450mm and a maximum height of 12200mm from

the finished floor level,” as stated in (Linsley, 2019).

Below are the lighting wiring diagrams for both ground floor and 1* floor respectively.

o

_ S
o ¢

J N Key: x Lights. & Single Pole Switch,
_ ~7 Lgq Double Pole Switch,
‘ ’ o Pull Cord Switch

Dp2




=

A 7 e — — A —— ——H—
Key: X Lights, é Single Pole Switch,
Lo Double Pole Switch,
o Pull Cord Switch

Ehemtarag SCoommadntion Frs Foor
Saals 1120

| also considered the fact that there needs to be pull cords for the lights in the bathroom, and | have
included double pole switches in the larger rooms. It was also stipulated in the brief that there must be
no more than 4 circuits grouped, hence the 1% floor double rooms have extra circuits for lighting.

As you can see each room now has an individual DB from DB4-11. Each DB is a Wylex 10 Way Dual Split
Load High Integrity Metal Consumer Unit with 10 MCBs, (Wylex Consumer unit, 2019). All have circuit
breakers which are calculated for in the cable calculations below.



Circuit:

Single Room Lighting, GFR1, GFR2, GFR3 from DB 5,6 & 7 respectively

Nominal Voltage \ 230
Power w 300
Design Current lp 1.30
Protective Device BSEN 61009 Type B
Protective Device Rating In 6 BS7671 Table 41.3
Coble Type with prosentve conducor
Installation Method Cable Tray
Reference Method E
Length Of Circuit (m) L 12
Insulation None
Ambient Temperature °C 24
Maximum No. Of Circuits Grouped 4
Ambient Temperature Factor Ca 1.03 BS7671 Table 4B1
Grouping Factor Cg 0.77 BS7671 Table 4C1
Colr:;iigf:al Thermal Insulating Factor G 1 BS7671 Table 52.2
Fuse Factor (BS3036) Cs 1 BS7671 Reg 433.1.202
Buried In The Ground Factor C. 1 BS7671 Reg 433.1.203
Cable Current Carrying Capacity I, 7.57
Tabulated Vaé:z:zi;able Carrying I 2 BS7671 Table 4D2A
Selected Cable Size mm? 15 BS7671 Table 4D2A
Maximum Voltage Drop Vd (max) 6.9 BS7671 Table 4Ab
Voltage Drop Per Meter mV/A/m 29 BS7671 Table 4D1B
Actual Voltage Drop Vg 0.45
Resistance Of Line and CPC rl+r2 30.2 Table L1 OSG
Multiplier 1.2 Table L3 0SG
Actual Resistance Of Circuit R1+R2 0.43
External Earth Loop Impedance Ze 0.27
Earth Fault Loop Impedance Zs 0.70
Maximum Earth Loop Impedance Zs (max) 5.82 BS7671 Table 41.3
Fault Current It 326.30
Disconnection Time t 0.1 BS7671 Graph
CPC Material Factor k 115 BS7671 Table 54.3
Min Cross Sectional Area Of CPC (mm?2) S 0.90




Circuit:

Single Room Lighting, GFBT1, GFBT2, GFBT3 from DB 5,6 & 7 respectively

Nominal Voltage Vv 230
Power w 100
Design Current Ib 0.43
Protective Device BSEN 61009 Type B
Protective Device Rating In 6 BS7671 Table 41.3
e
Installation Method Cable Tray
Reference Method E
Length Of Circuit (m) L 3.75
Insulation None
Ambient Temperature °c 24
Maximum No. Of Circuits Grouped 4
Ambient Temperature Factor Ca 1.03 BS7671 Table 4B1
Grouping Factor Cg 0.77 BS7671 Table 4C1
Co;;iigfsnal Thermal Insulating Factor Gi 1 BS7671 Table 52.2
Fuse Factor (BS3036) C 1 BS7671 Reg 433.1.202
Buried In The Ground Factor Cc 1 BS7671 Reg 433.1.203
Cable Current Carrying Capacity I, 7.57
Tabulated Value of Cable Carrying Capacity It 22 BS7671 Table 4D2A
Selected Cable Size mm? 1.5 BS7671 Table 4D2A
Maximum Voltage Drop Vd (max) 6.9 BS7671 Table 4Ab
Voltage Drop Per Meter mV/A/m 29 BS7671 Table 4D1B
Actual Voltage Drop Vg 0.05
Resistance Of Line and CPC rl+r2 30.2 Table L1 OSG
Multiplier 1.2 Table L3 OSG
Actual Resistance Of Circuit R1+R2 0.14
External Earth Loop Impedance Ze 0.27
Earth Fault Loop Impedance Zs 0.41
Maximum Earth Loop Impedance Zs (max) 5.82 BS7671 Table 41.3
Fault Current Ie 566.64
Disconnection Time t 0.1 BS7671 Graph
CPC Material Factor k 115 BS7671 Table 54.3
Min Cross Sectional Area Of CPC (mm?) S 1.56




Circuit:

Single Room Lighting, GFBR1, GFBR2, GFBR3 from DB 5,6 & 7 respectively

Nominal Voltage Vv 230
Power 100
Design Current lp 0.43
Protective Device BSEN 61009 Type B
Protective Device Rating In 6 BS7671 Table 41.3
Coble Type with protectee Gonducgor
Installation Method Cable Tray
Reference Method E
Length Of Circuit (m) L 9.38
Insulation None
Ambient Temperature oC 24
Maximum No. Of Circuits Grouped 4
Ambient Temperature Factor Ca 1.03 BS7671 Table 4B1
Grouping Factor Cg 0.77 BS7671 Table 4C1
C°;;icttc:‘:sna' Thermal Insulating Factor G 1 BS7671 Table 52.2
Fuse Factor (BS3036) Cs 1 BS7671 Reg 433.1.202
Buried In The Ground Factor C. 1 BS7671 Reg 433.1.203
Cable Current Carrying Capacity I, 7.57
Tabulated Vaé:z;)cfit(;able Carrying I 2 BS7671 Table 4D2A
Selected Cable Size mm? 1.5 BS7671 Table 4D2A
Maximum Voltage Drop Vd (max) 6.9 BS7671 Table 4Ab
Voltage Drop Per Meter mV/A/m 29 BS7671 Table 4D1B
Actual Voltage Drop Vg 0.12
Resistance Of Line and CPC ri+r2 30.2 Table L1 OSG
Multiplier 1.2 Table L3 OSG
Actual Resistance Of Circuit R1+R2 0.34
External Earth Loop Impedance Ze 0.27
Earth Fault Loop Impedance Zs 0.61
Maximum Earth Loop Impedance Zs (max) 5.82 BS7671 Table 41.3
Fault Current It 377.09
Disconnection Time t 0.1 BS7671 Graph
CPC Material Factor k 115 BS7671 Table 54.3




Min Cross Sectional Area Of CPC (mm?2) ‘

1.04

Circuit:

Communal room lighting supplied from DB4

Nominal Voltage Vv 230
Power 100
Design Current Ib 0.43
Protective Device BSEN 61009 Type B
Protective Device Rating In 6 BS7671 Table 41.3
5 - -
e 0
Installation Method Cable Tray
Reference Method E
Length Of Circuit (m) L 22.5
Insulation None
Ambient Temperature °c 28
Maximum No. Of Circuits Grouped 4
Ambient Temperature Factor Ca 1.03 BS7671 Table 4B1
Grouping Factor Cg 0.77 BS7671 Table 4C1
Correctional Thermal Insulating Factor GCi 1 BS7671 Table 52.2
Factors
Fuse Factor (BS3036) C 1 BS7671 Reg 433.1.202
Buried In The Ground Factor Ce 1 BS7671 Reg 433.1.203
Cable Current Carrying Capacity I, 7.57
Tabulated Value of Cable Carrying Capacity It 22 BS7671 Table 4D2A
Selected Cable Size mm? 1.5 BS7671 Table 4D2A
Maximum Voltage Drop Vd (max) 6.9 BS7671 Table 4Ab
Voltage Drop Per Meter mV/A/m 29 BS7671 Table 4D1B
Actual Voltage Drop Vd 0.28
Resistance Of Line and CPC rl+r2 30.2 Table L1 OSG
Multiplier 1.2 Table L3 OSG
Actual Resistance Of Circuit R1+R2 0.82
External Earth Loop Impedance Ze 0.27
Earth Fault Loop Impedance Zs 1.09
Maximum Earth Loop Impedance Zs (max) 5.82 BS7671 Table 41.3
Fault Current e 211.90
Disconnection Time t 0.1 BS7671 Graph
CPC Material Factor k 115 BS7671 Table 54.3




Min Cross Sectional Area Of CPC (mm?) ‘ S ‘ 0.58

Circuit: Communal room kitchen supplied from DB4
Nominal Voltage Vv 230
Power W 100
Design Current lp 0.43
Protective Device BSEN 61009 Type B
Protective Device Rating In 6 BS7671 Table 41.3
5 -
Coble Type with rotective onductor
Installation Method Cable Tray
Reference Method E
Length Of Circuit (m) L 13.2
Insulation None
Ambient Temperature °C 30
Maximum No. Of Circuits Grouped 4
Ambient Temperature Factor Ca 1.03 BS7671 Table 4B1
Grouping Factor Cg 0.77 BS7671 Table 4C1
C°;;icttc:‘:5“a' Thermal Insulating Factor G 1 BS7671 Table 52.2
Fuse Factor (BS3036) Cs 1 BS7671 Reg 433.1.202
Buried In The Ground Factor C. 1 BS7671 Reg 433.1.203
Cable Current Carrying Capacity I, 7.57
Tabulated Vaé:z;)cfit(;able Carrying I 2 BS7671 Table 4D2A
Selected Cable Size mm? 1.5 BS7671 Table 4D2A
Maximum Voltage Drop Vd (max) 6.9 BS7671 Table 4Ab
Voltage Drop Per Meter mV/A/m 44 BS7671 Table 4D1B
Actual Voltage Drop Vg 0.25
Resistance Of Line and CPC ri+r2 30.2 Table L1 OSG
Multiplier 1.2 Table L3 OSG
Actual Resistance Of Circuit R1+R2 0.48
External Earth Loop Impedance Ze 0.27
Earth Fault Loop Impedance Zs 0.75
Maximum Earth Loop Impedance Zs (max) 5.82 BS7671 Table 41.3
Fault Current It 307.34
Disconnection Time t 0.1 BS7671 Graph




CPC Material Factor

115

BS7671 Table 54.3

Min Cross Sectional Area Of CPC (mm?2)

0.85

Circuit:

Communal laundry room supplied by DB4

Nominal Voltage \ 230
Power 100
Design Current lp 0.43
Protective Device BSEN 61009 Type B
Protective Device Rating In 6 BS7671 Table 41.3
Cable Type with protecie conducor
Installation Method Cable Tray
Reference Method E
Length Of Circuit (m) L 13.2
Insulation None
Ambient Temperature °Cc 30
Maximum No. Of Circuits Grouped 4
Ambient Temperature Factor C, 1.03 BS7671 Table 4B1
Grouping Factor Cg 0.77 BS7671 Table 4C1
Co:;;iizfsnal Thermal Insulating Factor (e} 1 BS7671 Table 52.2
Fuse Factor (BS3036) Cs 1 BS7671 Reg 433.1.202
Buried In The Ground Factor C. 1 BS7671 Reg 433.1.203
Cable Current Carrying Capacity I, 7.57
Tabulated Vaé:i:zi;able Carrying I 2 BS7671 Table 4D2A
Selected Cable Size mm? 1.5 BS7671 Table 4D2A
Maximum Voltage Drop Vd (max) 6.9 BS7671 Table 4Ab
Voltage Drop Per Meter mV/A/m 29 BS7671 Table 4D1B
Actual Voltage Drop Vg 0.17
Resistance Of Line and CPC ri+r2 30.2 Table L1 OSG
Multiplier 1.2 Table L3 OSG
Actual Resistance Of Circuit R1+R2 0.48
External Earth Loop Impedance Ze 0.27
Earth Fault Loop Impedance Zs 0.75
Maximum Earth Loop Impedance Zs (max) 5.82 BS7671 Table 41.3
Fault Current It 307.34
Disconnection Time t 0.1 BS7671 Graph




CPC Material Factor

115

BS7671 Table 54.3

Min Cross Sectional Area Of CPC (mm?2)

0.85

Circuit:

Ground floor lobby and hallway from DB1

Nominal Voltage \ 230
Power 600
Design Current lp 2.61
Protective Device BSEN 61009 Type B
Protective Device Rating In 6 BS7671 Table 41.3
70°C Thermoplastic flat
leT
Cable Type with protective conductor
Installation Method Cable Tray
Reference Method E
Length Of Circuit (m) L 325
Insulation None
Ambient Temperature oC 24
Maximum No. Of Circuits Grouped 4
Ambient Temperature Factor C, 1.03 BS7671 Table 4B1
Grouping Factor Cg 0.77 BS7671 Table 4C1
Correctional Thermal Insulating Factor G 1 BS7671 Table 52.2
Factors
Fuse Factor (BS3036) Ct 1 BS7671 Reg 433.1.202
Buried In The Ground Factor C. 1 BS7671 Reg 433.1.203
Cable Current Carrying Capacity I, 7.57
Tabul Val f | i
abulated Value o 'CabeCarrymg I 2 BS7671 Table 4D2A
Capacity
Selected Cable Size mm?2 1.5 BS7671 Table 4D2A
Maximum Voltage Drop Vd (max) 6.9 BS7671 Table 4Ab
Voltage Drop Per Meter mV/A/m 29 BS7671 Table 4D1B
Actual Voltage Drop Vg 2.46
Resistance Of Line and CPC ri+r2 30.2 Table L1 OSG
Multiplier 1.2 Table L3 OSG
Actual Resistance Of Circuit R1+R2 1.18
External Earth Loop Impedance Ze 0.27
Earth Fault Loop Impedance Zs 1.45
Maximum Earth Loop Impedance Zs (max) 5.82 BS7671 Table 41.3
Fault Current I 158.86
Disconnection Time t 0.1 BS7671 Graph




CPC Material Factor k 115 BS7671 Table 54.3

Min Cross Sectional Area Of CPC (mm?2) S 0.44

The circuit breaker for all the lighting systems are BSEN 61009 Type B 6A. This is enough for each circuit
and meets the British Standards. The light circuits are all radial as they do not need to return to the
relevant DB. This is also easier when it comes to fault finding as when, for example there is a wire break
in a radial circuit, nothing after the break will work. This makes it easily identifiable.

As all of the lights are single phase, the nominal voltage is 230V. Although | have chosen LED lights,
which are much more efficient and use less power than a standard 100W bulb, we still must use 100W
as a reference as the bulbs are still being used.

| have decided to use 70°C Thermoplastic flat with protective conductor for the lighting circuits. It is
relatively cheap, more than able to withstand the temperature and are non-hazardous.

The length of the cable is measured using the 1:125 scale, and we have made the assumption that the
length of the cable from the switch to the ceiling is also included in the measurement. All cables
throughout the building will be transferred using reference method E, which is cable tray. The
advantaged of using cable tray installation in this design is that it again comes at a lower installation
cost, allows you to have a flexibility in your wiring system design and is very simple.

In the cable calcs, the references to BS7671 are all from the 18 Edition (Institute of Engineering and
Technology, 2018) and all OSG references are from the On site guide (Institute of Engineering and
Technology, 2018).



Power Distribution (Sockets)

Now that we have our lighting design in place, the next thing | will need to do is design the power
distribution for all sockets and appliances. First thing we will display is the single phase 230V sockets
throughout the building.
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As you can see from the diagrams, every room has a sufficient number of sockets. | have decided to use
ring circuits throughout the build as they are the most commonly used. As mentioned earlier, there is a
limit of 4 circuits per ring, therefore the downstairs communal room has 3 ring circuits and the 1 floor
double room has 2 ring circuits. There are also a number of sockets in both hallways, | have made the
decision to fit these so cleaners can operate hoovers, etc.

As you will notice on the cable calculations below, each ring circuit is fitted with a 32A circuit breaker.
This is for safety as many of the ring circuits extend to the kitchens where appliances will need to draw a
higher amount of current.

All cables will again for the aforementioned reasons, be installed using cable tray systems and between
the minimum height of 450mm and maximum height of 1200mm.

70°C Thermoplastic flat with protective conductor is again my choice for the single phase ring circuits for
its low installation costs.

Due to some circuits having a maximum of three grouped circuits as opposed to 4, there is a slight
difference in cable size between rooms. There is no significant size difference, ranging from 4mm to
6mm.



Circuit:

GF hallway sockets from DB2

Nominal Voltage \ 230
Power w 7360
Design Current lp 32.00
Protective Device BSEN 61009 Type B
Protective Device Rating In 32 BS7671 Table 41.3
Coble Type With protecie contucor
Installation Method Cable Tray
Reference Method E
Length Of Circuit (m) L 32
Insulation None
Ambient Temperature oC 24
Maximum No. Of Circuits Grouped 3
Ambient Temperature Factor C, 1.03 BS7671 Table 4B1
Grouping Factor Cg 0.82 BS7671 Table 4C1
C°;raecct2‘:sna' Thermal Insulating Factor G 1 BS7671 Table 52.2
Fuse Factor (BS3036) Cs 1 BS7671 Reg 433.1.202
Buried In The Ground Factor C. 1 BS7671 Reg 433.1.203
Cable Current Carrying Capacity I, 37.89
Tabulated Vaé:z;)cfit(;able Carrying I 40 BS7671 Table 4D2A
Selected Cable Size mm? 4 BS7671 Table 4D2A
Maximum Voltage Drop Vd (max) 11.5 BS7671 Table 4Ab
Voltage Drop Per Meter mV/A/m 11 BS7671 Table 4D1B
Actual Voltage Drop Vg 11.26
Resistance Of Line and CPC rl+r2 12.02 Table L1 OSG
Multiplier 1.2 Table L3 OSG
Actual Resistance Of Circuit R1+R2 0.46
External Earth Loop Impedance Ze 0.27
Earth Fault Loop Impedance Zs 0.73
Maximum Earth Loop Impedance Zs (max) 1.36 BS7671 Table 41.3
Fault Current It 314.39
Disconnection Time t 0.1 BS7671 Graph
CPC Material Factor k 115 BS7671 Table 54.3
Min Cross Sectional Area Of CPC (mm?2) S 0.86




Circuit:

Single room sockets, GFR1, GFR2 & GFR3 from DB5, 6 & 7 respectively

Nominal Voltage \ 230
Power 7360
Design Current lp 32.00
Protective Device BSEN 61009 Type B
Protective Device Rating In 32 BS7671 Table 41.3
5 -
v
Installation Method Cable Tray
Reference Method E
Length Of Circuit (m) L 23.75
Insulation None
Ambient Temperature °C 24
Maximum No. Of Circuits Grouped 4
Ambient Temperature Factor C, 1.03 BS7671 Table 4B1
Grouping Factor Cg 0.77 BS7671 Table 4C1
Correctional Thermal Insulating Factor G 1 BS7671 Table 52.2
Factors
Fuse Factor (BS3036) Cs 1 BS7671 Reg 433.1.202
Buried In The Ground Factor C. 1 BS7671 Reg 433.1.203
Cable Current Carrying Capacity I, 40.35
Tabulated Vaé:iscfi;able Carrying I 51 BS7671 Table 4D2A
Selected Cable Size mm? 6 BS7671 Table 4D2A
Maximum Voltage Drop Vd (max) 11.5 BS7671 Table 4Ab
Voltage Drop Per Meter mV/A/m 7.3 BS7671 Table 4D1B
Actual Voltage Drop Vg 5.55
Resistance Of Line and CPC rl+r2 10.49 Table L1 OSG
Multiplier 1.2 Table L3 OSG
Actual Resistance Of Circuit R1+R2 0.30
External Earth Loop Impedance Ze 0.27
Earth Fault Loop Impedance Zs 0.57
Maximum Earth Loop Impedance Zs (max) 1.36 BS7671 Table 41.3
Fault Current It 404.24
Disconnection Time t 0.1 BS7671 Graph
CPC Material Factor k 115 BS7671 Table 54.3
Min Cross Sectional Area Of CPC (mm?2) S 1.11




Circuit:

Communal Room 1 from DB4

Nominal Voltage Vv 230
Power 7360
Design Current lp 32.00
Protective Device BSEN 61009 Type B
Protective Device Rating In 32 BS7671 Table 41.3
Coble Type with protectee sonductor
Installation Method Cable Tray
Reference Method E
Length Of Circuit (m) L 22.5
Insulation None
Ambient Temperature oC 30
Maximum No. Of Circuits Grouped 3
Ambient Temperature Factor C, 1.03 BS7671 Table 4B1
Grouping Factor Cg 0.82 BS7671 Table 4C1
oo Thermal Insulating Factor G 1 BS7671 Table 52.2
Factors
Fuse Factor (BS3036) Cs 1 BS7671 Reg 433.1.202
Buried In The Ground Factor C. 1 BS7671 Reg 433.1.203
Cable Current Carrying Capacity I, 37.89
Tabulated Vaé:i:zi;able Carrying I 40 BS7671 Table 4D2A
Selected Cable Size mm? 4 BS7671 Table 4D2A
Maximum Voltage Drop Vd (max) 11.5 BS7671 Table 4Ab
Voltage Drop Per Meter mV/A/m 11 BS7671 Table 4D1B
Actual Voltage Drop Vg 7.92
Resistance Of Line and CPC rl+r2 12.02 Table L1 OSG
Multiplier 1.2 Table L3 OSG
Actual Resistance Of Circuit R1+R2 0.32
External Earth Loop Impedance Ze 0.27
Earth Fault Loop Impedance Zs 0.59
Maximum Earth Loop Impedance Zs (max) 1.36 BS7671 Table 41.3
Fault Current It 386.85
Disconnection Time t 0.1 BS7671 Graph
CPC Material Factor k 115 BS7671 Table 54.3
Min Cross Sectional Area Of CPC (mm?2) S 1.06




Circuit:

Communal Room 2 from DB4

Nominal Voltage Vv 230
Power 7360
Design Current lp 32.00
Protective Device BSEN 61009 Type B
Protective Device Rating In 32 BS7671 Table 41.3
Coble Type with protectee sonductor
Installation Method Cable Tray
Reference Method E
Length Of Circuit (m) L 30.5
Insulation None
Ambient Temperature oC 28
Maximum No. Of Circuits Grouped 3
Ambient Temperature Factor C, 1.03 BS7671 Table 4B1
Grouping Factor Cg 0.82 BS7671 Table 4C1
C°;;eccttc:‘r’:a' Thermal Insulating Factor G 1 BS7671 Table 52.2
Fuse Factor (BS3036) Cs 1 BS7671 Reg 433.1.202
Buried In The Ground Factor C. 1 BS7671 Reg 433.1.203
Cable Current Carrying Capacity I, 37.89
Tabulated Vaé:z;)cfit(;able Carrying I 40 BS7671 Table 4D2A
Selected Cable Size mm? 4 BS7671 Table 4D2A
Maximum Voltage Drop Vd (max) 11.5 BS7671 Table 4Ab
Voltage Drop Per Meter mV/A/m 11 BS7671 Table 4D1B
Actual Voltage Drop Vg 10.74
Resistance Of Line and CPC rl+r2 12.02 Table L1 OSG
Multiplier 1.2 Table L3 0SG
Actual Resistance Of Circuit R1+R2 0.44
External Earth Loop Impedance Ze 0.27
Earth Fault Loop Impedance Zs 0.71
Maximum Earth Loop Impedance Zs (max) 1.36 BS7671 Table 41.3
Fault Current It 323.97
Disconnection Time t 0.1 BS7671 Graph
CPC Material Factor k 115 BS7671 Table 54.3
Min Cross Sectional Area Of CPC (mm?2) S 0.89




Circuit:

Communal Room 3 from DB4

Nominal Voltage Vv 230
Power 7360
Design Current lp 32.00
Protective Device BSEN 61009 Type B
Protective Device Rating In 32 BS7671 Table 41.3
Coble Type ith protectee sonductor
Installation Method Cable Tray
Reference Method E
Length Of Circuit (m) L 315
Insulation None
Ambient Temperature oC 28
Maximum No. Of Circuits Grouped 4
Ambient Temperature Factor C, 1.03 BS7671 Table 4B1
Grouping Factor Cg 0.77 BS7671 Table 4C1
C°;;eccttc:‘r’:a' Thermal Insulating Factor G 1 BS7671 Table 52.2
Fuse Factor (BS3036) Cs 1 BS7671 Reg 433.1.202
Buried In The Ground Factor C. 1 BS7671 Reg 433.1.203
Cable Current Carrying Capacity I, 40.35
Tabulated Vaé:z;)cfit(;able Carrying I 51 BS7671 Table 4D2A
Selected Cable Size mm? 6 BS7671 Table 4D2A
Maximum Voltage Drop Vd (max) 11.5 BS7671 Table 4Ab
Voltage Drop Per Meter mV/A/m 7.3 BS7671 Table 4D1B
Actual Voltage Drop Vg 7.36
Resistance Of Line and CPC rl+r2 10.49 Table L1 OSG
Multiplier 1.2 Table L3 0SG
Actual Resistance Of Circuit R1+R2 0.40
External Earth Loop Impedance Ze 0.27
Earth Fault Loop Impedance Zs 0.67
Maximum Earth Loop Impedance Zs (max) 1.36 BS7671 Table 41.3
Fault Current It 345.07
Disconnection Time t 0.1 BS7671 Graph
CPC Material Factor k 115 BS7671 Table 54.3
Min Cross Sectional Area Of CPC (mm?2) S 0.95




Circuit:

1F hallway sockets from DB2

Nominal Voltage Vv 230
Power 7360
Design Current lp 32.00
Protective Device BSEN 61009 Type B
Protective Device Rating In 32 BS7671 Table 41.3
Cable Type With protecie conductor
Installation Method Cable Tray
Reference Method E
Length Of Circuit (m) L 325
Insulation None
Ambient Temperature °C 24
Maximum No. Of Circuits Grouped 3
Ambient Temperature Factor Ca 1.03 BS7671 Table 4B1
Grouping Factor Cg 0.82 BS7671 Table 4C1
Colr:;iigf:al Thermal Insulating Factor G 1 BS7671 Table 52.2
Fuse Factor (BS3036) Cs 1 BS7671 Reg 433.1.202
Buried In The Ground Factor C. 1 BS7671 Reg 433.1.203
Cable Current Carrying Capacity I, 37.89
Tabulated Vaé:i:zi;able Carrying I 40 BS7671 Table 4D2A
Selected Cable Size mm? 4 BS7671 Table 4D2A
Maximum Voltage Drop Vd (max) 11.5 BS7671 Table 4Ab
Voltage Drop Per Meter mV/A/m 11 BS7671 Table 4D1B
Actual Voltage Drop Vg 11.44
Resistance Of Line and CPC rl+r2 12.02 Table L1 OSG
Multiplier 1.2 Table L3 OSG
Actual Resistance Of Circuit R1+R2 0.47
External Earth Loop Impedance Ze 0.27
Earth Fault Loop Impedance Zs 0.74
Maximum Earth Loop Impedance Zs (max) 1.36 BS7671 Table 41.3
Fault Current It 311.32
Disconnection Time t 0.1 BS7671 Graph
CPC Material Factor k 115 BS7671 Table 54.3
Min Cross Sectional Area Of CPC (mm?2) S 0.86




Circuit:

Double room ring 1 from DB8

Nominal Voltage \ 230
Power 7360
Design Current lb 32.00
Protective Device BSEN 61009 Type B
Protective Device Rating In 32 BS7671 Table 41.3
5 -
e
Installation Method Cable Tray
Reference Method E
Length Of Circuit (m) L 26.25
Insulation None
Ambient Temperature °C 24
Maximum No. Of Circuits Grouped 4
Ambient Temperature Factor C, 1.03 BS7671 Table 4B1
Grouping Factor Cg 0.77 BS7671 Table 4C1
Correctional ]
Factors Thermal Insulating Factor G 1 BS7671 Table 52.2
Fuse Factor (BS3036) Cs 1 BS7671 Reg 433.1.202
Buried In The Ground Factor C. 1 BS7671 Reg 433.1.203
Cable Current Carrying Capacity I, 40.35
Tabulated Vaé:i:zi;able Carrying I 51 BS7671 Table 4D2A
Selected Cable Size mm? 6 BS7671 Table 4D2A
Maximum Voltage Drop Vd (max) 11.5 BS7671 Table 4Ab
Voltage Drop Per Meter mV/A/m 7.3 BS7671 Table 4D1B
Actual Voltage Drop Vg 6.13
Resistance Of Line and CPC ri+r2 10.69 Table L1 OSG
Multiplier 1.2 Table L3 0SG
Actual Resistance Of Circuit R1+R2 0.34
External Earth Loop Impedance Ze 0.27
Earth Fault Loop Impedance Zs 0.61
Maximum Earth Loop Impedance Zs (max) 1.36 BS7671 Table 41.3
Fault Current It 379.08
Disconnection Time t 0.1 BS7671 Graph
CPC Material Factor k 115 BS7671 Table 54.3
Min Cross Sectional Area Of CPC (mm?2) S 1.04




Circuit:

Double room ring 2 from DB8

Nominal Voltage \ 230
Power 7360
Design Current Ip 32.00
Protective Device BSEN 61009 Type B
Protective Device Rating In 32 BS7671 Table 41.3
P -
i
Installation Method Cable Tray
Reference Method E
Length Of Circuit (m) L 26.25
Insulation None
Ambient Temperature oC 24
Maximum No. Of Circuits Grouped 4
Ambient Temperature Factor C, 1.03 BS7671 Table 4B1
Grouping Factor Cg 0.77 BS7671 Table 4C1
Coll;;ecct:)i(:snal Thermal Insulating Factor G 1 BS7671 Table 52.2
Fuse Factor (BS3036) Cs 1 BS7671 Reg 433.1.202
Buried In The Ground Factor C. 1 BS7671 Reg 433.1.203
Cable Current Carrying Capacity I, 40.35
Tabulated Vaé:z;)cfit(;able Carrying I 51 BS7671 Table 4D2A
Selected Cable Size mm? 6 BS7671 Table 4D2A
Maximum Voltage Drop Vd (max) 11.5 BS7671 Table 4Ab
Voltage Drop Per Meter mV/A/m 7.3 BS7671 Table 4D1B
Actual Voltage Drop Vg 6.13
Resistance Of Line and CPC rl+r2 10.69 Table L1 OSG
Multiplier 1.2 Table L3 0SG
Actual Resistance Of Circuit R1+R2 0.34
External Earth Loop Impedance Ze 0.27
Earth Fault Loop Impedance Zs 0.61
Maximum Earth Loop Impedance Zs (max) 1.36 BS7671 Table 41.3
Fault Current It 379.08
Disconnection Time t 0.1 BS7671 Graph
CPC Material Factor k 115 BS7671 Table 54.3
Min Cross Sectional Area Of CPC (mm?2) S 1.04




Circuit:

Single room rings from DB9, 10 & 11 respectively

Nominal Voltage Vv 230
Power 7360
Design Current lp 32.00
Protective Device BSEN 61009 Type B
Protective Device Rating In 32 BS7671 Table 41.3
5 -
e,
Installation Method Cable Tray
Reference Method E
Length Of Circuit (m) L 24.5
Insulation None
Ambient Temperature oC 24
Maximum No. Of Circuits Grouped 4
Ambient Temperature Factor Ca 1.03 BS7671 Table 4B1
Grouping Factor Cg 0.77 BS7671 Table 4C1
C°;;icttc:‘r’5”a' Thermal Insulating Factor G 1 BS7671 Table 52.2
Fuse Factor (BS3036) Cs 1 BS7671 Reg 433.1.202
Buried In The Ground Factor C. 1 BS7671 Reg 433.1.203
Cable Current Carrying Capacity I, 40.35
Tabulated Vaé:z;)cfit(;able Carrying I 51 BS7671 Table 4D2A
Selected Cable Size mm? 6 BS7671 Table 4D2A
Maximum Voltage Drop V4 (max) 11.5 BS7671 Table 4Ab
Voltage Drop Per Meter mV/A/m 7.3 BS7671 Table 4D1B
Actual Voltage Drop Vg 5.72
Resistance Of Line and CPC ri+r2 10.69 Table L1 OSG
Multiplier 1.2 Table L3 0SG
Actual Resistance Of Circuit R1+R2 0.31
External Earth Loop Impedance Ze 0.27
Earth Fault Loop Impedance Zs 0.58
Maximum Earth Loop Impedance Zs (max) 1.36 BS7671 Table 41.3
Fault Current It 393.64
Disconnection Time t 0.1 BS7671 Graph
CPC Material Factor k 115 BS7671 Table 54.3
Min Cross Sectional Area Of CPC (mm?2) S 1.08




Cookers, Lifts and Appliances

The next part of the design to be included is the installation of cookers, a lift and all appliances as shown

in the diagrams below.

SITT s
B0 PUNDIS UOIEDOWILIIE PRz

e_,..r
— = S13}002 Wool 3|6ulg
eeeeseee = 1]17] l\ X a0
— = SUIYJEW BUIYSEM LWOOI [BUNIWOD) H
—— = 3|GWUN] WOOJ [EUNLWOT U
= 123009 WooJ [eunwiwos A3y JINaJID 11| = zaq
— — S~ —— I — R . . .
= ) . |
2 _\\\ '_ _\\./.= a0
Sa0 =7
JEH4AD
SHEEE D1H49
=
P )
{ 0 WOOH YN
[ )
=




The below cable calculations contain a mixture of single phase and three phase appliances. All kitchen
room cookers and the washing machine are single phase and therefore supplied with 230V. The single
room cookers draw 4KW of power, and the washing machine 3.6KW The lift, communal cooker and
tumble dryer are all three phase appliances and are supplied with 400V. You will notice that all three
phase appliances are distributed from DB3. This is because we have allocated DB3 to solely distribute
power to the three phase appliances in an effort to try and balance the load of power.

The lift, which draws 6.9KW of power is powered by a TEC IE2 7.5kW Aluminium Three Phase Motor
from (Inverter Drive Supermarket, 2019). It has an efficiency rating of 88.1% and a power factor of 0.89
when connected to 50Hz.

As mentioned in the brief, we were asked to determine the minimum cross-sectional area of protective
conductor for the cooker in the communal kitchen. With the cable calculation it allows us to do this. So,
from the calculation the minimum cross-sectional area of protective conductor for the cooker in the
communal kitchen is 1.54mm?2

The single phase again will have 70°C Thermoplastic flat with protective conductor cable, whereas the 3
phase appliances will be powered using 70°C Thermoplastic Multicore Armoured. Cable tray systems will
also be used to support the installation of the cables.



Circuit:

All single room cookers, from DB5, 6,7, 8,9, 10 & 11

Nominal Voltage Vv 230
Power w 4000
Design Current Ib 17.39
Protective Device BSEN 61009 Type B
Protective Device Rating In 20 BS7671 Table 41.3
gt
Installation Method Cable Tray
Reference Method E
Length Of Circuit (m) L 18.5
Insulation None
Ambient Temperature °c 24
Maximum No. Of Circuits Grouped 4
Ambient Temperature Factor Ca 1.03 BS7671 Table 4B1
Grouping Factor Cg 0.77 BS7671 Table 4C1
Co;;iigfsnal Thermal Insulating Factor Gi 1 BS7671 Table 52.2
Fuse Factor (BS3036) Cs 1 BS7671 Reg 433.1.202
Buried In The Ground Factor Cc 1 BS7671 Reg 433.1.203
Cable Current Carrying Capacity I, 25.22
Tabulated Va(l;;t[e):cfi;able Carrying I 30 BS7671 Table 4D2A
Selected Cable Size mm? 2.5 BS7671 Table 4D2A
Maximum Voltage Drop Vd (max) 11.5 BS7671 Table 4Ab
Voltage Drop Per Meter mV/A/m 18 BS7671 Table 4D1B
Actual Voltage Drop V4 5.79
Resistance Of Line and CPC rl+r2 19.51 Table L1 OSG
Multiplier 1.2 Table L3 OSG
Actual Resistance Of Circuit R1+R2 0.43
External Earth Loop Impedance Ze 0.27
Earth Fault Loop Impedance Zs 0.70
Maximum Earth Loop Impedance Zs (max) 2.2 BS7671 Table 41.3
Fault Current If 327.11
Disconnection Time t 0.1 BS7671 Graph
CPC Material Factor k 115 BS7671 Table 54.3
Min Cross Sectional Area Of CPC (mm?) S 0.90




Circuit:

Communal room cooker from DB3

Nominal Voltage Vv 400
Power w 7000
Power Factor 1
Efficiency Factor 1
Design Current at full load Ib 10.10
Protective Device BSEN 60898 Type B
Protective Device Rating In 16 BS7671 Table 41.3
5 - -
Cable Type 70°C Therzﬁ:\:)cl)ausrt;zl\/lultlcore
Installation Method Cable Tray
Reference Method E
Length Of Circuit L 25
Insulation None
Ambient Temperature °c 30
Maximum No. Of Circuits Grouped 4
Ambient Temperature Factor Ca 1.03 BS7671 Table 4B1
Grouping Factor Cg 0.77 BS7671 Table 4C1
Co;;iiz:)snal Thermal Insulating Factor Gi 1 BS7671 Table 52.2
Fuse Factor (BS3036) Cs 1 BS7671 Reg 433.1.202
Buried In The Ground Factor Ce 1 BS7671 Reg 433.1.203
Cable Current Carrying Capacity I, 20.17
Tabulated VaCI:Z::i;able Carrying I 26 BS7671 Table 4D1A
Selected Cable Size mm? 25 BS7671 Table 4D1A
Maximum Voltage Drop V4 (max) 11.5 BS7671 Table 4Ab
Voltage Drop Per Meter mV/A/m 15 BS7671 Table 4D1B
Actual Voltage Drop V4 3.79
Resistance Of Line and CPC rl+r2 14.82 Table L1 from On Site Guide
Multiplier 1.2 Table L3 from On Site Guide
Actual Resistance Of Circuit R1+R2 0.44
External Earth Loop Impedance Ze 0.27
Earth Fault Loop Impedance Zs 0.71
Maximum Earth Loop Impedance Zs (max) 2.73 BS7671 Table 41.3
Fault Current If 559.75
Disconnection Time t 0.1 BS7671 Graph
CPC Material Factor k 115 BS7671 Table 54.2 - 54.6
Min Cross Sectional Area Of CPC (mm?) S 1.54




Circuit:

Communal tumble dryer from DB3

Nominal Voltage Vv 400
Power w 6400
Power Factor 1
Efficiency Factor 1
Design Current at full load Ib 9.24
Protective Device BSEN 60898 Type B
Protective Device Rating In 16 BS7671 Table 41.3
Cable Type 70°C Therzﬁ:\:)cl)ausrt;zl\/lulticore
Installation Method Cable Tray
Reference Method E
Length Of Circuit L 21
Insulation None
Ambient Temperature °c 28
Maximum No. Of Circuits Grouped 4
Ambient Temperature Factor Ca 1.03 BS7671 Table 4B1
Grouping Factor Cg 0.77 BS7671 Table 4C1
Correctional -
Baeias Thermal Insulating Factor Gi 1 BS7671 Table 52.2
Fuse Factor (BS3036) Cs 1 BS7671 Reg 433.1.202
Buried In The Ground Factor Cc 1 BS7671 Reg 433.1.203
Cable Current Carrying Capacity I, 20.17
Tabulated VaCI:Z::i;able Carrying I 26 BS7671 Table 4D1A
Selected Cable Size mm? 2.5 BS7671 Table 4D1A
Maximum Voltage Drop Vd (max) 11.5 BS7671 Table 4Ab
Voltage Drop Per Meter mV/A/m 15 BS7671 Table 4D1B
Actual Voltage Drop V4 291
Resistance Of Line and CPC rl+r2 14.82 Table L1 from On Site Guide
Multiplier 1.2 Table L3 from On Site Guide
Actual Resistance Of Circuit R1+R2 0.37
External Earth Loop Impedance Ze 0.27
Earth Fault Loop Impedance Zs 0.64
Maximum Earth Loop Impedance Zs (max) 2.73 BS7671 Table 41.3
Fault Current I¢ 621.64
Disconnection Time t 0.1 BS7671 Graph
CPC Material Factor k 115 BS7671 Table 54.2 - 54.6
Min Cross Sectional Area Of CPC (mm?) S 1.71




Circuit:

Communal washing machine from DB4

Nominal Voltage Vv 230
Power w 3600
Design Current Ib 15.65
Protective Device BSEN 60898 Type B
Protective Device Rating In 16 BS7671 Table 41.3
e
Installation Method Cable Tray
Reference Method E
Length Of Circuit (m) L 15
Insulation None
Ambient Temperature oc 28
Maximum No. Of Circuits Grouped 4
Ambient Temperature Factor Ca 1.03 BS7671 Table 4B1
Grouping Factor Cg 0.77 BS7671 Table 4C1
Co;;iigfsnal Thermal Insulating Factor Gi 1 BS7671 Table 52.2
Fuse Factor (BS3036) Cs 1 BS7671 Reg 433.1.202
Buried In The Ground Factor Cc 1 BS7671 Reg 433.1.203
Cable Current Carrying Capacity I, 20.17
Tabulated VaCI:t:;J;t(;able Carrying I 30 BS7671 Table 4D2A
Selected Cable Size mm? 25 BS7671 Table 4D2A
Maximum Voltage Drop V4 (max) 11.5 BS7671 Table 4Ab
Voltage Drop Per Meter mV/A/m 18 BS7671 Table 4D1B
Actual Voltage Drop V4 4.23
Resistance Of Line and CPC rl+r2 19.51 Table L1 OSG
Multiplier 1.2 Table L3 OSG
Actual Resistance Of Circuit R1+R2 0.35
External Earth Loop Impedance Ze 0.27
Earth Fault Loop Impedance Zs 0.62
Maximum Earth Loop Impedance Zs (max) 2.72 BS7671 Table 41.3
Fault Current If 370.26
Disconnection Time t 0.1 BS7671 Graph
CPC Material Factor k 115 BS7671 Table 54.3
Min Cross Sectional Area Of CPC (mm?) S 1.02




Circuit:

Lift from DB3

Nominal Voltage Vv 400
Power w 6900
Power Factor 0.89
Efficiency Factor 0.881
Design Current at full load Ib 12.70
Protective Device BSEN 60898 Type B
Protective Device Rating In 16 BS7671 Table 41.3
Cable Type 70°C Therzﬁ:\:)cl)ausrt;zl\/lulticore
Installation Method Cable Tray
Reference Method E
Length Of Circuit L 14
Insulation None
Ambient Temperature °c 24
Maximum No. Of Circuits Grouped 4
Ambient Temperature Factor Ca 1.03 BS7671 Table 4B1
Grouping Factor Cg 0.77 BS7671 Table 4C1
Correctional -
Baeias Thermal Insulating Factor Gi 1 BS7671 Table 52.2
Fuse Factor (BS3036) Cs 1 BS7671 Reg 433.1.202
Buried In The Ground Factor Cc 1 BS7671 Reg 433.1.203
Cable Current Carrying Capacity I, 20.17
Tabulated Vaé:f):;;able Carrying I 2% BS7671 Table 4D1A
Selected Cable Size mm? 25 BS7671 Table 4D1A
Maximum Voltage Drop V4 (max) 11.5 BS7671 Table 4Ab
Voltage Drop Per Meter mV/A/m 15 BS7671 Table 4D1B
Actual Voltage Drop V4 2.67
Resistance Of Line and CPC rl+r2 14.82 Table L1 from On Site Guide
Multiplier 1.2 Table L3 from On Site Guide
Actual Resistance Of Circuit R1+R2 0.25
External Earth Loop Impedance Ze 0.27
Earth Fault Loop Impedance Zs 0.52
Maximum Earth Loop Impedance Zs (max) 2.72 BS7671 Table 41.3
Fault Current If 770.75
Disconnection Time t 0.1 BS7671 Graph
CPC Material Factor k 115 BS7671 Table 54.2 - 54.6
Min Cross Sectional Area Of CPC (mm?) S 2.12




Emergency Lighting

The final thing that needs to be installed as part of the design is emergency lighting. Emergency lighting
needs to be installed in case of a mains power failure. The lights are powered by rechargeable back up
batteries. These batteries are either located inside the light itself, or there is a central battery located
within the building with connections that run to each light. Emergency lighting once illuminated must
provide a minimum of 1.5 hours light but can power its luminaire for 3 hours. The law states that if you
manage a building, emergency and exit lighting may be required. The emergency lighting should be
installed where there are “changes in floor level, corridor intersections, changes in direction, the outside
of each final exit, control / plant roomes, lifts, toilet areas over 8m?“. (Safelines, 2019) As you can see
from the diagram below, we cover these points by the placement of the emergency lights.

Like normal household lighting, and as indicated in the cable calculation below emergency lighting can
be powered from 70°C Thermoplastic flat with protective conductor. Each light will also be counted as
100W each when taking the power into account.
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Circuit:

Emergency lighting 1 from DB3

Nominal Voltage \ 230
Power w 700
Design Current lp 3.04
Protective Device BSEN 61009 Type B
Protective Device Rating In 6 BS7671 Table 41.3
Coble Type With protecie conduor
Installation Method Cable Tray
Reference Method E
Length Of Circuit (m) L 44.5
Insulation None
Ambient Temperature oC 24
Maximum No. Of Circuits Grouped 4
Ambient Temperature Factor C, 1.03 BS7671 Table 4B1
Grouping Factor Cg 0.77 BS7671 Table 4C1
Colr:;(ec(;'z)i:)snal Thermal Insulating Factor G 1 BS7671 Table 52.2
Fuse Factor (BS3036) Cs 1 BS7671 Reg 433.1.202
Buried In The Ground Factor C. 1 BS7671 Reg 433.1.203
Cable Current Carrying Capacity I, 7.57
Tabulated Vaé:iscfi;able Carrying I 2 BS7671 Table 4D2A
Selected Cable Size mm? 1.5 BS7671 Table 4D2A
Maximum Voltage Drop Vd (max) 6.9 BS7671 Table 4Ab
Voltage Drop Per Meter mV/A/m 29 BS7671 Table 4D1B
Actual Voltage Drop Vg 3.93
Resistance Of Line and CPC ri+r2 30.2 Table L1 OSG
Multiplier 1.2 Table L3 0SG
Actual Resistance Of Circuit R1+R2 1.61
External Earth Loop Impedance Ze 0.27
Earth Fault Loop Impedance Zs 1.88
Maximum Earth Loop Impedance Zs (max) 7.27 BS7671 Table 41.3
Fault Current ¢ 122.17
Disconnection Time t 0.1 BS7671 Graph
CPC Material Factor k 115 BS7671 Table 54.3
Min Cross Sectional Area Of CPC (mm?2) S 0.34




Circuit:

Emergency lighting 2 from DB4

Nominal Voltage \ 230
Power 800
Design Current lp 3.48
Protective Device BSEN 61009 Type B
Protective Device Rating In 6 BS7671 Table 41.3
o .
Cable Type with protectve conductor
Installation Method Cable Tray
Reference Method E
Length Of Circuit (m) L 48
Insulation None
Ambient Temperature °C 24
Maximum No. Of Circuits Grouped 4
Ambient Temperature Factor Ca 1.03 BS7671 Table 4B1
Grouping Factor Cg 0.77 BS7671 Table 4C1
Correctional Thermal Insulating Factor G 1 BS7671 Table 52.2
Factors
Fuse Factor (BS3036) Cs 1 BS7671 Reg 433.1.202
Buried In The Ground Factor C. 1 BS7671 Reg 433.1.203
Cable Current Carrying Capacity I, 7.57
Tabulated Vaé:iscfi;able Carrying I 2 BS7671 Table 4D2A
Selected Cable Size mm? 1.5 BS7671 Table 4D2A
Maximum Voltage Drop Vd (max) 6.9 BS7671 Table 4Ab
Voltage Drop Per Meter mV/A/m 29 BS7671 Table 4D1B
Actual Voltage Drop Vg 4.84
Resistance Of Line and CPC rl+r2 30.2 Table L1 OSG
Multiplier 1.2 Table L3 OSG
Actual Resistance Of Circuit R1+R2 1.74
External Earth Loop Impedance Ze 0.27
Earth Fault Loop Impedance Zs 2.01
Maximum Earth Loop Impedance Zs (max) 7.27 BS7671 Table 41.3
Fault Current It 114.46
Disconnection Time t 0.1 BS7671 Graph
CPC Material Factor k 115 BS7671 Table 54.3




Min Cross Sectional Area Of CPC (mm?2) ‘ S ‘ 0.31

Circuit:

Emergency lighting 3 from DB2

Nominal Voltage \ 230
Power w 800
Design Current lp 3.48
Protective Device BSEN 61009 Type B
Protective Device Rating In 6 BS7671 Table 41.3
5 -
e,
Installation Method Cable Tray
Reference Method E
Length Of Circuit (m) L 48
Insulation None
Ambient Temperature oC 24
Maximum No. Of Circuits Grouped 4
Ambient Temperature Factor C, 1.03 BS7671 Table 4B1
Grouping Factor Cg 0.77 BS7671 Table 4C1
Co'r:;iigfsnal Thermal Insulating Factor (e} 1 BS7671 Table 52.2
Fuse Factor (BS3036) Cs 1 BS7671 Reg 433.1.202
Buried In The Ground Factor C. 1 BS7671 Reg 433.1.203
Cable Current Carrying Capacity I, 7.57
Tabulated Vaé:i:zi;able Carrying I 2 BS7671 Table 4D2A
Selected Cable Size mm? 1.5 BS7671 Table 4D2A
Maximum Voltage Drop Vd (max) 6.9 BS7671 Table 4Ab
Voltage Drop Per Meter mV/A/m 29 BS7671 Table 4D1B
Actual Voltage Drop Vg 4.84
Resistance Of Line and CPC ri+r2 30.2 Table L1 OSG
Multiplier 1.2 Table L3 OSG
Actual Resistance Of Circuit R1+R2 1.74
External Earth Loop Impedance Ze 0.27
Earth Fault Loop Impedance Zs 2.01
Maximum Earth Loop Impedance Zs (max) 7.27 BS7671 Table 41.3
Fault Current It 114.46
Disconnection Time t 0.1 BS7671 Graph




CPC Material Factor k 115 BS7671 Table 54.3

Min Cross Sectional Area Of CPC (mm?2) S 0.31

Supply to distribution boards

Throughout the design, we have installed all necessary lighting and power distribution. To conclude the
assignment, below is a breakdown of all power distributed to all 11 DB’s



Circuit: DB1 supply
Nominal Voltage \ 400
Power W 62960
Power Factor 1
Efficiency Factor 1
Design Current at full load lp 90.87
Protective Device BSEN 60898 Type C
Protective Device Rating In 100 BS7671 Table 41.3
70°C Thermoplastic
Cable Type Multicore Arn?oured
Installation Method Cable Tray
Reference Method E
Length Of Circuit L 3
Insulation None
Ambient Temperature oC 24
Maximum No. Of Circuits Grouped 1
Ambient Temperature Factor C, 1.03 BS7671 Table 4B1
; Grouping Factor Cg 1 BS7671 Table 4C1
Colr:;iigf:al Thermal Insulating Factor G 1 BS7671 Table 52.2
Fuse Factor (BS3036) Cs 1 BS7671 Reg 433.1.202
Buried In The Ground Factor C. 1 BS7671 Reg 433.1.203
Cable Current Carrying Capacity I, 97.09
Tabulated Va(l::(;:;;able Carrying I 110 BS7671 Table 4D1A
Selected Cable Size mm? 25 BS7671 Table 4D1A
Maximum Voltage Drop V4 (max) 20 BS7671 Table 4Ab
Voltage Drop Per Meter mV/A/m 0.17 BS7671 Table 4D1B
Actual Voltage Drop Vg 0.05
Resistance Of Line and CPC ri+r2 1.454 Table L1 from On Site Guide
Multiplier 1.2 Table L3 from On Site Guide
Actual Resistance Of Circuit R1+R2 0.01
External Earth Loop Impedance Ze 0.27
Earth Fault Loop Impedance Zs 0.28
Maximum Earth Loop Impedance Zs (max) 0.44 BS7671 Table 41.3
Fault Current I 1453.31
Disconnection Time t 0.1 BS7671 Graph
CPC Material Factor k 115 BS7671 Table 54.2 - 54.6
Min Cross Sectional Area Of CPC (mm?2) S 4.00




Circuit: DB2 supply
Nominal Voltage Vv 400
Power w 54900
Power Factor 1
Efficiency Factor 1
Design Current at full load lp 79.24
Protective Device BSEN 60898 Type C
Protective Device Rating In 100 BS7671 Table 41.3
70°C Thermoplastic
Cable Type Multicore Arr:oured
Installation Method Cable Tray
Reference Method E
Length Of Circuit L 3
Insulation None
Ambient Temperature °C 24
Maximum No. Of Circuits Grouped 1
Ambient Temperature Factor C, 1.03 BS7671 Table 4B1
; Grouping Factor Cg 1 BS7671 Table 4C1
Co;;i(;tc:(r)snal Thermal Insulating Factor G 1 BS7671 Table 52.2
Fuse Factor (BS3036) Cs 1 BS7671 Reg 433.1.202
Buried In The Ground Factor C. 1 BS7671 Reg 433.1.203
Cable Current Carrying Capacity I, 97.09
Tabulated Va(l:t:;:cfi;able Carrying I 110 BS7671 Table 4D1A
Selected Cable Size mm?2 25 BS7671 Table 4D1A
Maximum Voltage Drop V4 (max) 20 BS7671 Table 4Ab
Voltage Drop Per Meter mV/A/m 0.17 BS7671 Table 4D1B
Actual Voltage Drop Vg 0.04
Resistance Of Line and CPC ri+r2 1.454 Table L1 from On Site Guide
Multiplier 1.2 Table L3 from On Site Guide
Actual Resistance Of Circuit R1+R2 0.01
External Earth Loop Impedance Ze 0.27
Earth Fault Loop Impedance Zs 0.28
Maximum Earth Loop Impedance Zs (max) 2.73 BS7671 Table 41.3
Fault Current ¢ 1453.31
Disconnection Time t 0.1 BS7671 Graph
CPC Material Factor k 115 BS7671 Table 54.2 - 54.6
Min Cross Sectional Area Of CPC (mm?2) S 4.00




Circuit: DB3 supply
Nominal Voltage Vv 400
Power w 21000
Power Factor 1
Efficiency Factor 1
Design Current at full load lp 30.31
Protective Device BSEN 60898 Type C
Protective Device Rating In 32 BS7671 Table 41.3
70°C Thermoplastic
Cable Type Multicore Arr:oured
Installation Method Cable Tray
Reference Method E
Length Of Circuit L 4
Insulation None
Ambient Temperature °C 24
Maximum No. Of Circuits Grouped 1
Ambient Temperature Factor Ca 1.03 BS7671 Table 4B1
; Grouping Factor Cg 1 BS7671 Table 4C1
C°;raecct2‘:sna' Thermal Insulating Factor C 1 BS7671 Table 52.2
Fuse Factor (BS3036) Cs 1 BS7671 Reg 433.1.202
Buried In The Ground Factor C. 1 BS7671 Reg 433.1.203
Cable Current Carrying Capacity I, 31.07
Tabulated Vacll;f):;;able Carrying I 110 BS7671 Table 4D1A
Selected Cable Size mm?2 25 BS7671 Table 4D1A
Maximum Voltage Drop Vd (max) 20 BS7671 Table 4Ab
Voltage Drop Per Meter mV/A/m 0.17 BS7671 Table 4D1B
Actual Voltage Drop Vg 0.02
Resistance Of Line and CPC ri+r2 1.454 Table L1 from On Site Guide
Multiplier 1.2 Table L3 from On Site Guide
Actual Resistance Of Circuit R1+R2 0.01
External Earth Loop Impedance Ze 0.27
Earth Fault Loop Impedance Zs 0.28
Maximum Earth Loop Impedance Zs (max) 2.73 BS7671 Table 41.3
Fault Current ¢ 1444.15
Disconnection Time t 0.1 BS7671 Graph
CPC Material Factor k 115 BS7671 Table 54.2 - 54.6
Min Cross Sectional Area Of CPC (mm?2) S 3.97




Circuit: DB4 supply
Nominal Voltage \ 230
Power w 26780
Design Current lp 116.43
Protective Device BSEN 61009 Type B
Protective Device Rating In 125 BS7671 Table 41.3
70°C Thermoplastic
Cable Type flat with protective
conductor
Installation Method Cable Tray
Reference Method E
Length Of Circuit (m) L 45
Insulation None
Ambient Temperature °C 24
Maximum No. Of Circuits Grouped 4
Ambient Temperature Factor C, 1.03 BS7671 Table 4B1
; Grouping Factor Cg 0.77 BS7671 Table 4C1
C°;;icttc:‘r’:a' Thermal Insulating Factor C 1 BS7671 Table 52.2
Fuse Factor (BS3036) Cs 1 BS7671 Reg 433.1.202
Buried In The Ground Factor C. 1 BS7671 Reg 433.1.203
Cable Current Carrying Capacity I, 157.61
Tabulated Va(l:t:;:cfi;able Carrying I 192 BS7671 Table 4D2A
Selected Cable Size mm?2 35 BS7671 Table 4D2A
Maximum Voltage Drop Vd (max) 11.5 BS7671 Table 4Ab
Voltage Drop Per Meter mV/A/m 1.25 BS7671 Table 4D1B
Actual Voltage Drop Vg 0.65
Resistance Of Line and CPC ri+r2 1.674 Table L1 OSG
Multiplier 1.2 Table L3 OSG
Actual Resistance Of Circuit R1+R2 0.01
External Earth Loop Impedance Ze 0.27
Earth Fault Loop Impedance Zs 0.28
Maximum Earth Loop Impedance Zs (max) 0.69 BS7671 Table 41.3
Fault Current I 824.26
Disconnection Time T 0.1 BS7671 Graph
CPC Material Factor 115 BS7671 Table 54.3
Min Cross Sectional Area Of CPC (mm?2) 2.27




Circuit: DB5 supply
Nominal Voltage Vv 230
Power w 11860
Design Current lp 51.57
Protective Device BSEN 60898 Type B
Protective Device Rating In 63 BS7671 Table 41.3
70°C Thermoplastic
Cable Type flat with protective
conductor
Installation Method Cable Tray
Reference Method E
Length Of Circuit (m) L 11
Insulation None
Ambient Temperature °C 24
Maximum No. Of Circuits Grouped 4
Ambient Temperature Factor C, 1.03 BS7671 Table 4B1
; Grouping Factor Ce 0.77 BS7671 Table 4C1
C°;raecct2‘:sna' Thermal Insulating Factor C 1 BS7671 Table 52.2
Fuse Factor (BS3036) Cs 1 BS7671 Reg 433.1.202
Buried In The Ground Factor C. 1 BS7671 Reg 433.1.203
Cable Current Carrying Capacity I, 79.44
Tabulated Vacll;f):;;able Carrying I 83 BS7671 Table 4D2A
Selected Cable Size mm?2 16 BS7671 Table 4D2A
Maximum Voltage Drop Vd (max) 11.5 BS7671 Table 4Ab
Voltage Drop Per Meter mV/A/m 2.4 BS7671 Table 4D1B
Actual Voltage Drop Vg 1.36
Resistance Of Line and CPC ri+r2 2.3 Table L1 OSG
Multiplier 1.2 Table L3 0SG
Actual Resistance Of Circuit R1+R2 0.03
External Earth Loop Impedance Ze 0.27
Earth Fault Loop Impedance Zs 0.30
Maximum Earth Loop Impedance Zs (max) 0.69 BS7671 Table 41.3
Fault Current I 765.75
Disconnection Time 0.1 BS7671 Graph
CPC Material Factor 115 BS7671 Table 54.3
Min Cross Sectional Area Of CPC (mm?2) 2.11




Circuit: DB6 supply
Nominal Voltage Vv 230
Power w 11860
Design Current lp 51.57
Protective Device BSEN 60898 Type B
Protective Device Rating In 63 BS7671 Table 41.3
70°C Thermoplastic
Cable Type flat with protective
conductor
Installation Method Cable Tray
Reference Method E
Length Of Circuit (m) L 16
Insulation None
Ambient Temperature oC 24
Maximum No. Of Circuits Grouped 4
Ambient Temperature Factor Ca 1.03 BS7671 Table 4B1
; Grouping Factor Cg 0.77 BS7671 Table 4C1
C°;;ecctgfs“a' Thermal Insulating Factor G 1 BS7671 Table 52.2
Fuse Factor (BS3036) Ct 1 BS7671 Reg 433.1.202
Buried In The Ground Factor Ce 1 BS7671 Reg 433.1.203
Cable Current Carrying Capacity I, 79.44
Tabulated Vaclt;(:):;;able Carrying I 83 BS7671 Table 4D2A
Selected Cable Size mm? 16 BS7671 Table 4D2A
Maximum Voltage Drop V4 (max) 11.5 BS7671 Table 4Ab
Voltage Drop Per Meter mV/A/m 2.4 BS7671 Table 4D1B
Actual Voltage Drop Vg 1.98
Resistance Of Line and CPC ri+r2 2.3 Table L1 OSG
Multiplier 1.2 Table L3 0OSG
Actual Resistance Of Circuit R1+R2 0.04
External Earth Loop Impedance Ze 0.27
Earth Fault Loop Impedance Zs 0.31
Maximum Earth Loop Impedance Zs (max) 0.69 BS7671 Table 41.3
Fault Current ¢ 732.11
Disconnection Time t 0.1 BS7671 Graph
CPC Material Factor k 115 BS7671 Table 54.3
Min Cross Sectional Area Of CPC (mm?2) S 2.01




Circuit:

DB7 supply

Nominal Voltage \ 230
Power W 11860
Design Current lp 51.57
Protective Device BSEN 60898 Type B
Protective Device Rating In 63 BS7671 Table 41.3
70°C Thermoplastic
Cable Type flat with protective
conductor
Installation Method Cable Tray
Reference Method E
Length Of Circuit (m) L 21
Insulation None
Ambient Temperature oC 24
Maximum No. Of Circuits Grouped 4
Ambient Temperature Factor Ca 1.03 BS7671 Table 4B1
; Grouping Factor Cg 0.77 BS7671 Table 4C1
Colr:;iigf:al Thermal Insulating Factor G 1 BS7671 Table 52.2
Fuse Factor (BS3036) Cs 1 BS7671 Reg 433.1.202
Buried In The Ground Factor Ce 1 BS7671 Reg 433.1.203
Cable Current Carrying Capacity I, 79.44
Tabulated Va(l::?);;;able Carrying I 83 BS7671 Table 4D2A
Selected Cable Size mm? 16 BS7671 Table 4D2A
Maximum Voltage Drop V4 (max) 11.5 BS7671 Table 4Ab
Voltage Drop Per Meter mV/A/m 2.4 BS7671 Table 4D1B
Actual Voltage Drop Vg 2.60
Resistance Of Line and CPC ri+r2 2.3 Table L1 OSG
Multiplier 1.2 Table L3 OSG
Actual Resistance Of Circuit R1+R2 0.06
External Earth Loop Impedance Ze 0.27
Earth Fault Loop Impedance Zs 0.33
Maximum Earth Loop Impedance Zs (max) 0.69 BS7671 Table 41.3
Fault Current I¢ 701.31
Disconnection Time t 0.1 BS7671 Graph
CPC Material Factor k 115 BS7671 Table 54.3
Min Cross Sectional Area Of CPC (mm?2) S 1.93




Circuit: DB8 supply
Nominal Voltage Vv 230
Power W 19320
Design Current lp 84.00
Protective Device BSEN 60898 Type B
Protective Device Rating In 100 BS7671 Table 41.3
70°C Thermoplastic
Cable Type flat with protective
conductor
Installation Method Cable Tray
Reference Method E
Length Of Circuit (m) L 6
Insulation None
Ambient Temperature oC 24
Maximum No. Of Circuits Grouped 4
Ambient Temperature Factor Ca 1.03 BS7671 Table 4B1
; Grouping Factor Cg 0.77 BS7671 Table 4C1
Colr::ec(;';l:)snal Thermal Insulating Factor G 1 BS7671 Table 52.2
Fuse Factor (BS3036) Cs 1 BS7671 Reg 433.1.202
Buried In The Ground Factor Ce 1 BS7671 Reg 433.1.203
Cable Current Carrying Capacity I, 126.09
Tabulated Va(l:t;(:):;;able Carrying I 130 BS7671 Table 4D2A
Selected Cable Size mm? 25 BS7671 Table 4D2A
Maximum Voltage Drop V4 (max) 11.5 BS7671 Table 4Ab
Voltage Drop Per Meter mV/A/m 1.5 BS7671 Table 4D1B
Actual Voltage Drop Vg 0.76
Resistance Of Line and CPC ri+r2 1.454 Table L1 OSG
Multiplier 1.2 Table L3 OSG
Actual Resistance Of Circuit R1+R2 0.01
External Earth Loop Impedance Ze 0.27
Earth Fault Loop Impedance Zs 0.28
Maximum Earth Loop Impedance Zs (max) 0.69 BS7671 Table 41.3
Fault Current I 820.06
Disconnection Time t 0.1 BS7671 Graph
CPC Material Factor k 115 BS7671 Table 54.3
Min Cross Sectional Area Of CPC (mm?2) S 2.25




Circuit:

DB9 supply

Nominal Voltage Vv 230
Power w 11860
Design Current lp 51.57
Protective Device BSEN 60898 Type B
Protective Device Rating In 63 BS7671 Table 41.3
70°C Thermoplastic
Cable Type flat with protective
conductor
Installation Method Cable Tray
Reference Method E
Length Of Circuit (m) L 7
Insulation None
Ambient Temperature oC 24
Maximum No. Of Circuits Grouped 4
Ambient Temperature Factor Ca 1.03 BS7671 Table 4B1
; Grouping Factor Cg 0.77 BS7671 Table 4C1
C°;;ecctgfs“a' Thermal Insulating Factor G 1 BS7671 Table 52.2
Fuse Factor (BS3036) Cs 1 BS7671 Reg 433.1.202
Buried In The Ground Factor C. 1 BS7671 Reg 433.1.203
Cable Current Carrying Capacity I, 79.44
Tabulated Va(l:t;(:):;;able Carrying I 83 BS7671 Table 4D2A
Selected Cable Size mm? 16 BS7671 Table 4D2A
Maximum Voltage Drop Vd (max) 11.5 BS7671 Table 4Ab
Voltage Drop Per Meter mV/A/m 2.4 BS7671 Table 4D1B
Actual Voltage Drop Vg 0.87
Resistance Of Line and CPC ri+r2 2.3 Table L1 OSG
Multiplier 1.2 Table L3 OSG
Actual Resistance Of Circuit R1+R2 0.02
External Earth Loop Impedance Ze 0.27
Earth Fault Loop Impedance Zs 0.29
Maximum Earth Loop Impedance Zs (max) 0.69 BS7671 Table 41.3
Fault Current I¢ 794.97
Disconnection Time t 0.1 BS7671 Graph
CPC Material Factor k 115 BS7671 Table 54.3
Min Cross Sectional Area Of CPC (mm?2) S 2.19




Circuit:

DB10 supply

Nominal Voltage \ 230
Power W 11860
Design Current lp 51.57
Protective Device BSEN 60898 Type B
Protective Device Rating In 63 BS7671 Table 41.3
70°C Thermoplastic
Cable Type flat with protective
conductor
Installation Method Cable Tray
Reference Method E
Length Of Circuit (m) L 12
Insulation None
Ambient Temperature oC 24
Maximum No. Of Circuits Grouped 4
Ambient Temperature Factor C, 1.03 BS7671 Table 4B1
; Grouping Factor Cg 0.77 BS7671 Table 4C1
Colr:;iigf:al Thermal Insulating Factor G 1 BS7671 Table 52.2
Fuse Factor (BS3036) Cs 1 BS7671 Reg 433.1.202
Buried In The Ground Factor Ce 1 BS7671 Reg 433.1.203
Cable Current Carrying Capacity I, 79.44
Tabulated Va(l:t;i;);;able Carrying I 83 BS7671 Table 4D2A
Selected Cable Size mm? 16 BS7671 Table 4D2A
Maximum Voltage Drop V4 (max) 11.5 BS7671 Table 4Ab
Voltage Drop Per Meter mV/A/m 2.4 BS7671 Table 4D1B
Actual Voltage Drop Vg 1.49
Resistance Of Line and CPC ri+r2 2.3 Table L1 OSG
Multiplier 1.2 Table L3 OSG
Actual Resistance Of Circuit R1+R2 0.03
External Earth Loop Impedance Ze 0.27
Earth Fault Loop Impedance Zs 0.30
Maximum Earth Loop Impedance Zs (max) 0.69 BS7671 Table 41.3
Fault Current I 758.78
Disconnection Time t 0.1 BS7671 Graph
CPC Material Factor k 115 BS7671 Table 54.3
Min Cross Sectional Area Of CPC (mm?2) S 2.09




Circuit:

DB11 supply

Nominal Voltage \ 230
Power W 11860
Design Current lp 51.57
Protective Device BSEN 60898 Type B
Protective Device Rating In 63 BS7671 Table 41.3
70°C Thermoplastic
Cable Type flat with protective
conductor
Installation Method Cable Tray
Reference Method E
Length Of Circuit (m) L 17
Insulation None
Ambient Temperature oC 24
Maximum No. Of Circuits Grouped 4
Ambient Temperature Factor C, 1.03 BS7671 Table 4B1
; Grouping Factor Ce 0.77 BS7671 Table 4C1
Co;;i(;tc:(r)snal Thermal Insulating Factor G 1 BS7671 Table 52.2
Fuse Factor (BS3036) Cs 1 BS7671 Reg 433.1.202
Buried In The Ground Factor C. 1 BS7671 Reg 433.1.203
Cable Current Carrying Capacity I, 79.44
Tabulated Vaé:z:;;able Carrying I 33 BS7671 Table 4D2A
Selected Cable Size mm? 16 BS7671 Table 4D2A
Maximum Voltage Drop V4 (max) 11.5 BS7671 Table 4Ab
Voltage Drop Per Meter mV/A/m 2.4 BS7671 Table 4D1B
Actual Voltage Drop Vg 2.10
Resistance Of Line and CPC ri+r2 2.3 Table L1 OSG
Multiplier 1.2 Table L3 OSG
Actual Resistance Of Circuit R1+R2 0.05
External Earth Loop Impedance Ze 0.27
Earth Fault Loop Impedance Zs 0.32
Maximum Earth Loop Impedance Zs (max) 0.69 BS7671 Table 41.3
Fault Current It 725.74
Disconnection Time t 0.1 BS7671 Graph
CPC Material Factor k 115 BS7671 Table 54.3
Min Cross Sectional Area Of CPC (mm?2) S 2.00




Data Sheets

The following are datasheets that | have used to complete this assignment.

(LED Matt ceiling light, 2019)

Eglo Pasteri LED Matt Grey Ceiling Light - 11W
Product cace 164868 o [ o | o | ok [ o [

2 Ruviews Write s Review

£65.00

Clgagie styla celling light with LED light and an Qut of stock anline

wuler rmatl grey shade, The Pasteri ceiling lighl is S G R G e

& simple and swaet fitting wrth & grey fabric

shade and plastic diftuser. Integrated with a
vaarrm white LEDL this Tinting ermits 1020 lumens

s would be lovely in a dark hell wey or a
lounges bedraamm with kow celling

Chick wour kacal store

View product detalls

Save to project list
Share product

Product details -
Depth: 270 mm Waltage: 17 W Mumber of Bulbs: 1

Helght: 50 rmm Woltage: 220 v-240V Pack Cuandity: |

Length: 320 mim Lumness: 920 b Type: Fluzh

Width: 370 mm Colour Temperatures 3100 K rdanufecturer Model Ka: 21547

Bulb Typa: LED Colour: Whitz Erand Mame: Egky

Bulbk Swpplied: ez IP Rating: IF20

Average Life Span: 145000 bes Dimmahle: ko

Equivalant Watlage: 50w Suttable for: Al Uving aroas



(Ready LED Ceiling Light, 2019)

Product Gallary

0O w % 5

ReadyLED 7V Fitted LED Downlight 600 Lumens, Standard

(Tilt)
Specification Table

& Finlzh Satin Chiome:

T Luimens: GoELM

- Froser: ™

W Equisalem wWallage GO

¥ Inpul volage: B 26V AL

¥ \olage et

T HeEghl irm 42imin

& Dlameder {mmj A0Tmm

L Cuting Hele (mmi samm

= Lile Hours: B0, 000

A Ream arole A5

O |- Halng [[ZF1H

& Coinur Vianm Whes (3000K} ane
Cool Whits (SO00H]

B wamansy: I ¥rars

[0 certismn L, Hol 15

£ Aranc Mimamiane

(Slyvania Sylcircle ceiling light, 2019)

Sylvania Sylcircle LED Wall & Ceiling Light 3000K L350 - 6W

Frochst coele: 1403480

F Revdivar, Wirin o Roviovwe

Glick & Colleer from stonc within 1 bour - Fies

Product details

ot Js it

Helgiht- 75 mmn

Width: 100 mm

Mulh Type: 1 I1

Bulb Suppled: Tou

Bacrage Life Span: 20Ul his
Eneray Effcdenoy Rating: A=

Ferfact wall or calling maunted solutlon far
nallwoys, Kibchens or applicable zonc 2 bathroom
and wel areas thanks to its (K44 rating. Lven and
wrnfezeeny highl chizlnbulsn walb = balo hghibing
wffact an the wall suirTacs. Supplied wath
rtagratad LED driver (non-dinmmabila), KO3
PRIMA diffuscr Law malntcnanco with 30,000
fours LLD libe cxpectancy.

Wiaw product datells

B Share product

Bt Wallage: ol w
Wattager oW

Wattsge: F70 G240
Lurmmng: 150 hin

Colour Tempenelune: SH00 K
Light cobour: wanm whits
Colodar: Whine

£15.00

Ot of stock anline
Sanry, s prosluct e ol of stock ool

ek slok in wmur kcal sl

-] S 10 grojact liEn

1P g 1A

Dilmrnabde: Mo

RuHasle for: &1 R Soeee A Dstrerceme
Fuck Quaniiy: 1

Typ= Fluah

i M Syiaies



(Wylex Consumer unit, 2019)

Wylex 80A 10 Way Dual
Split Load High Integrity
Metal Consumer Unit
with 10 MCBs - Fully
Loaded

OVERVIEW

= Wylex BOA 10 Way Dual Spit Lood Migh Integrity Metal Consumer Unit with 10 = 3rd Amendment compliont
SO iy Lottt *  Campact, dl metal low smoka and fume enclasire
*  Corteins 1x XI0A sailch disconnectoemon switch, 2 x 804 30mA RCOs, 10 x MCOs ¢ 10 usoble vwoys / 16 moduke spoces when smply
A xGa 2 x06A 4 x 324, 1 x 804 - Ficxdbio busbar

*  Sige 343 ¢ 264 £ 123mm

SPECIFICATION

Amp rating =20 Dcpth mm e
Dimuosians 343 2 264 x 1230 Mnin Switch Rating (A) 100
MCBs Supplied Yos No of Ways 10
No, of MCBs Supplied 10 No. of RCDs Supplied 2
Publshed Date owzoe RCD Rating 80
RCD Trip Rating imA} 30 Sold Each
Type High kragity Dual RCH Widith men 347



(Inverter Drive Supermarket, 2019)

TEC IE2 7.5kW Aluminium Three
Phase Motor 400V 2 Pole 132S
Frame 535

I B2ITECABIS- TECA2-10252-2-B30)

S Frame AC Metor for 200V 3 phase supply. Inventsr Rated for use wilh 3 Vanable

Foood marns supply ousput 7 5k (105 x 2910R”RPM 28 400V x

tpait 14°1 Spoed C

Irvester Suppt

Nl rmange from 251RFA 1o Hz CorAmi, With Sutadke de-rating 2t the lower specds

Full Load Currant - 13.8A 3t S00V.
Power Factor is 0.89 whan mains conn
EMciency is 58.1%

atstHz

202mim Wide x 437/mm Long x 318mm high Al ks IPAR enclasure

Fact mouenl oo 12mm hakes a2 15mm vade x 140mim cenlres BSemm Dk rom e shat shoooer ang =lnge mount an 15mm holes 2t 2Eaemim =00 wath 2200mim desmestesr spoal

o e T cleaimestes 1k

atl s 2

1 e x Slmen wath 10 secle Key

Viesghl rs =g

Rated at 40C Ambient
\ontiiation 3pace

ompo
ar Number 157




Cable calculations showing formulas

Below are three cable calculations, one lighting circuit, one ring circuit and one three phase circuit
displaying formulas.

Circuit: Single Room Lighting, GFR1, GFR2, GFR3 from DB 5,6 & 7 respectively
Nominal Voltage \Y 230
Power W 300
Design Current lb =D4/D3
Protective Device BSEN 61009 Type B
Protective Device Rating In 6 BS7671 Table 41.3
70°C Th lastic fl
Cable Type .O C ermop astic flat
with protective conductor
Installation Method Cable Tray
Reference Method E
Length Of Circuit (m) L 12
Insulation None
Ambient Temperature °C 24
Maximum No. Of Circuits Grouped 4
Ambient Temperature Factor Ca 1.03 BS7671 Table 4B1
Grouping Factor Ce 0.77 BS7671 Table 4C1
Gorrection Thermal Insulating Factor Ci 1 BS7671 Table 52.2
al Factors BS7671 Reg
Fuse Factor (BS3036) Ct 1 433.1.202
. BS7671 Reg
Buried In The Ground Factor Cc 1 433.1.203
. . =D7/(D15*D16*D17*D18*
Cable Current Carrying Capacity I, 4
D19)
Tabulated Value of.CabIe Carrying I 2 BS7671 Table 4D2A
Capacity
Selected Cable Size mm? 1.5 BS7671 Table 4D2A
Maximum Voltage Drop Vd (max) =3%*D3 BS7671 Table 4Ab
V/A
Voltage Drop Per Meter mn< / 29 BS7671 Table 4D1B
Actual Voltage Drop V4 =(D24*D5*D11)/1000
Resistance Of Line and CPC ri+r2 30.2 Table L1 OSG
Multiplier 1.2 Table L3 OSG
Actual Resistance Of Circuit R1+R2 =(D26*D27*D11)/1000
External Earth Loop Impedance Ze 0.27
Earth Fault Loop Impedance Zs =D29+D28
Maximum Earth Loop Impedance Zs (max) 5.82 BS7671 Table 41.3
Fault Current 1 =D3/D30
Disconnection Time t 0.1 BS7671 Graph




CPC Material Factor

k 115

BS7671 Table 54.3

Min Cross Sectional Area Of CPC
(mm?)

S =(SQRT(D32/2*D33))/D34

Circuit: Communal Room 3 from DB4
Nominal Voltage Vv 230
Power w 7360
Design Current I =D152/D151
Protective Device BSEN 61009 Type B
Protective Device | | 32 BS7671 Table 41.3
Rating
70°C Thermoplastic flat with
leT
Cable Type protective conductor
Installation
Method Cable Tray
Reference E
Method
Length Of Circuit L 315
(m)
Insulation None
Ambient oc )8
Temperature
Maximum No. Of 4
Circuits Grouped
Ambient
Temperature Ca 1.03 BS7671 Table 4B1
Factor
Grouping Factor Ce 0.77 BS7671 Table 4C1
Correctional Thermal
. Insulating Factor o 1 BS7671 Table 52.2
Fuse Factor C 1 BS7671 Reg
(BS3036) f 433.1.202
Buried In The c 1 BS7671 Reg
Ground Factor ‘ 433.1.203
Cable Current | =D155/(D163*D164*D165*D166
Carrying Capacity ! *D167)
;a S:Lal];ega\r/: liL:1e | 51 BS7671 Table
rrying ' 4D2A
Capacity
Selected Cable mm? 6 BS7671 Table
Size 4D2A
Max'm;:‘;;")'tage Ve (ma) =5%*D151 BS7671 Table 4Ab




BS7671 Table

Voltage Drop Per | mV/A/ 73
Meter m ' 4D1B
Actual Voltage Ve =(D172*D153*D159)/1000
Drop
Resistance Of Line
nd CPC r1+r2 10.49 Table L1 OSG
Multiplier 1.2 Table L3 OSG
Actual Resistance _ % *
Of Circuit R1+R2 =(D174*D175*D159)/1000
External Earth 7. 0.27
Loop Impedance
Earth Fault Loop 2. -D177+D176
Impedance
Maxi Earth
aximum Earth |, 1.36 BS7671 Table 41.3
Loop Impedance
Fault Current I¢ =D151/D178
Di -
Iscor'mectlon t 0.1 BS7671 Graph
Time
CPC Material K 115 BS7671 Table 54.3
Factor
Min Cross
Sectional Area Of S =(SQRT(D18072*D181))/D182

CPC (mm?)




Circuit:

Communal room cooker from DB3

Nominal Voltage \Y 400
Power W 7000
Power Factor 1
Efficiency Factor 1
. =D41/((SQRT(3))*D40*D
Design Current at full load I 42*D43)
Protective Device BSEN 60898 Type B
Protective Device Rating n 16 BS7671 Table 41.3
70°C Thermoplastic
Cable Type Multicore Armoured
Installation Method Cable Tray
Reference Method E
Length Of Circuit L 25
Insulation None
Ambient Temperature oC 30
Maximum No. Of Circuits
4
Grouped
Ambient Temperature Factor Ca 1.03 BS7671 Table 4B1
Grouping Factor Ce 0.77 BS7671 Table 4C1
Corre::tio Thermal Insulating Factor G 1 BS7671 Table 52.2
na
BS7671 Reg
Factors
Fuse Factor (BS3036) Cs 1 433.1.202
] BS7671 Reg
Buried In The Ground Factor C. 1 433.1.203
Cable Current Carrying | =D46/(D54*D55*D56*D
Capacity ‘ 57*D58)
Tabulateq Value of‘CabIe I 26 BS7671 Table 4D1A
Carrying Capacity
Selected Cable Size mm? 2.5 BS7671 Table 4D1A
Maximum Voltage Drop Vd (max) 11.5 BS7671 Table 4Ab
Voltage Drop Per Meter m/\,/r/.A 15 BS7671 Table 4D1B
Actual Voltage Drop V4 =(D63*D44*D50)/1000
Resistance Of Line and CPC ri+r2 14.82 e RN

Site Guide




Multiplier

1.2

Table L3 from On

Site Guide
Actual Resistance Of Circuit | R1+R2 | =(D65*D66*D50)/1000
External Earth Loop vl 0.27
Impedance
Earth Fault Loop Impedance Zs =D68+D67
Maximum Earth Loop Zs (max) 2.73 BS7671 Table 41.3
Impedance
Fault Current s =D40/D69
Disconnection Time t 0.1 BS7671 Graph
CPC Material Factor k 115 BS7671 Table 54.2 -
54.6
Min Cross Sectional Area Of S =(SQRT(D7172*D72))/D7
CPC (mm?) 3
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