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Introduction 

For this assignment, I have been tasked with the design of electrical installations for a factory that is 

to be constructed. It consists of a workshop and two storey office block. 

The factory has been split into sections that include areas such as welding bays, assembly bays, a 

small tool area and so on. 

The design must include the following: 
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Layouts 
Below are the factory and office block floor plans, with descriptions for each area/ room, along with 

the front elevation plans: 
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Lighting installation 
Within the brief, the first task asks us to design appropriate lighting systems for both the factory and 

office areas including wiring diagrams. 

Factory 
For the main factory area, I have opted for the Tamlite Expo 60W LED High Output Wide Beam Low / 

High Bay 4000K – due to its suitability “within sports halls, industrial and warehousing areas up to 20 

metres mounting height”  as this matches the ceiling height of the factory. 

Another crucial element is the unit's ability to be Suspended or mounted on a surface “via end 

brackets and wired via 3 pin plug and socket”.  

Here are the unit's technical specifications, noting important information such as its lamp life of 

60000h, power rating of 60W and sufficient lumen output of 9600lm. 

This means that service intervals will be less frequent and power consumption in relation to its 

illumination capabilities are efficient. (City Electrical Factors Ltd, 2024) See data sheet – 01 

For the toilets, store room and canteen area, I have made an assumption that suspended ceilings 

have been installed. For this, I have chosen the Xcite 12W LED colour selectable Bulkhead White. 

This lighting has been chosen as it’s suitable for store rooms, bathrooms and rest areas. The lamp 

life is 30000h, which is half of that in the factory. However, due to the assumed suspended ceilings, 

this increases the serviceability of the lighting and is a good trade off for its energy saving properties 

along with an efficiency rating of 92. (City Electrical Factors Ltd, 2024) See data sheet – 02 

Office Block 
For the office block, the brief states that the ceilings are suspended 600mm x 600mm grids with 

removable tiles, 2500mm above from the floor. In alignment with this, I have selected the Xcite 30W 

600mm x 600mm LED backlit panel 4000k. The features list the panel as being “suitable for offices 

and schools” and has an optional “extra emergency pack available in case of an outage.” Another 

important specification is the operating temperature range of 0-25°C which matches the maximum 

ambient temperature in the building.  

The panel has a lamp life of 30000h which is adequate due to the cleaner environment and 

suspended ceilings. (City Electrical Factors Ltd, 2024) See data sheet – 03 

Factory & Office Block 
Pull cords have been added to all 5 toilets to comply with safety regulations (MK Logic Plus 6A SP 2 

Way Ceiling Switch with Mounting Block White, See data sheet - 04). The single pole switches 

selected are the Legrand 10A 1 Gang 1 Way Light Switch White (See data sheet – 05). No circuit is 

grouped with more than 3 other circuits in alignment with the brief. I have also opted for motion 

sensors in the corridor area between the storeroom, toilets and canteen, along with the corridors 

and stairway in the office block to be more energy efficient (See data sheet – 06). 

Distribution boards: DB1-4, have been fitted in the factory and boards DB5-8 in the office block. I 

have chosen the BRITISH GENERAL FORTRESS 12-MODULE 10-WAY PART-POPULATED MAIN SWITCH 

CONSUMER UNIT. Being part populated, the 4 blanks will allow me to add other value RCBO’s in 

where necessary (See data sheet – 07). 

 



   

 

6 
 

 

Below are the lighting wiring diagrams for the factory floor and both offices: 
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Diagram Key - Lighting 
 

  
 

Lighting Fixture 

  
Single Pole Switch 

  
Double Pole Switch 

  
 

Pull Cord Switch 

  
Motion Sensor 

  
Distribution Board 

 

The cable colours on the diagram above have been matched within the cable 

calculation tables below: 

**Reference abbreviations FFL() for factory, OGL() for office ground floor and 

OFL() for office first floor** 
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All calculations including the correct circuit breakers have been calculated below. Here is a full 

calculation for circuit ref FFL1 (factory floor), the rest have been tabulated: 

 

Single Phase: 

 

𝐼𝑏  =  
𝑃

𝑉
  =  

(8 × 100𝑊)

230𝑉
=  3.48𝐴 

 

𝐼𝑛  =  6𝐴  

 

𝐼𝑧  =  
6

0.94 × 0.77 × 1 × 1 × 1
=  8.29𝐴 

 

Table 4D2A – Reference method E-8 (1mm^2 conductor) 

𝐼𝑡  =  17𝐴  

 

𝑉𝑑  =  
44 × 3.48 × 35

1000
= 5.35𝑉 

 

𝑅1 + 𝑅2  =  
36.2 × 1.2 × 35

1000
=  1.52Ω 

 

𝑍𝑠  =  0.08 + 1.52  =  1.6Ω  

 

𝐼𝑓  =  
230

1.6
  =  143.8𝐴 

 

MCB Disconnection time = 0.1s 

 

𝑆  =  
√(143.82) × 0.1

115
=  0.4𝑚𝑚2 

 

 

Actual CPC size = 1mm^2 
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Lighting Tabulated Calculations 
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Within the Lighting circuits, BS EN 60898 - 3A & 6A RCBO’s have been implemented. In the case of 

the design current being close to 3A, I have used a 6A breaker as that would allow for an additional 

light to be added. I deemed this adequate as the fault currents are still high enough to allow for a 0.1 

disconnection time from the RCBO. 

The lights, despite the different types, are LED’s. I opted for these as they are much more energy 

efficient and consume less power than a typical 100W bulb. However, the calculations have been 

completed with each bulb being 100W if the lighting was subject to change. 

The cable that has been chosen is 70°C Thermoplastic with Protective Conductor. It is easily 

obtainable and cheap. Finally, it is more than able to withstand the temperatures required. 

Within the cable length measurements, I have calculated the length from the Distribution boards 

vertically as well as the horizontal runs. All cables in the main factory area will be routed via cable 

trays due to the ceiling heights and their design flexibility capabilities. 

Cables within the toilet, storeroom and rest area will be bunched in air due to the assumption made 

of suspended ceilings. This also applies to both floors of the office block. 
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Single Phase Installations 
This section covers all single-phase socket circuits for both the factory and office areas including 

wiring diagrams. 

Factory & Office Block 
For all standard socket outlets, I chose the KnightsBridge MR9000 13 Amp 2 Gang Switched 

Metalclad Socket. Being metal clad, It’s more durable - enabling it to withstand an industrial working 

environment, whereas your typical thermoset socket may struggle. 

Being that the office block is attached to the factory, I continued the use of the socket into the 

offices. 

Included with the socket, comes a 25 year guarantee from TLC-Direct https://www.tlc-direct.co.uk/. 

This aids in keeping service intervals low and enables manufacturing efficiency to remain the same. 

It also comes “Complete with surface box” and is “Ideal for use with conduit.” (TLC-Direct, 2024) 

See data sheet – 08 

For the Compressor and storeroom, I chose the 240v 16 Amp 3 Pin MK Commando Socket - Blue - 

IP44 as it’s suitable for the current draw required. It also offers a “unified seal and cable protector 

forms a convex dome that prevents the plug from fastening on objects or collecting debris when 

dragged.” (TLC-Direct, 2024)   

See data sheet – 09 

Within the canteen, the water heater has been wired up using an LAP 20A 1-GANG DP WATER 

HEATER SWITCH WHITE WITH NEON.  

See data sheet – 10 

The Fridge is also on the same circuit, however to avoid any overcurrent, a Timeguard 13 Amp 1 

Gang Single RCD Switched Socket - Metal – Active has been wired in. 

The same applies to all 3 microwave ovens, they are all on the same circuit, each connected via the 

RCD Switched socket 

The distribution boards are as per the previous section. 

See data sheet – 11 

 

 

 

 

 

https://www.tlc-direct.co.uk/
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Below are the single-phase standard socket wiring diagrams for the factory floor and both offices 

along with the storeroom and paint & finishing compressor: 
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Below are the single-phase wiring diagrams for the factory floor canteen appliances: 
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Diagram Key – Single Phase Sockets 

 

 

 

 

The cable colours on the diagrams above have been matched within the 

cable calculation tables below: 
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Single Single Socket 
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Water Heater Switch 

  
Distribution Board 
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All calculations including the correct circuit breakers have been calculated below. Here is a full 

calculation for circuit ref RM1 (factory floor), the rest have been tabulated: 

 

Single Phase: 

 

𝐼𝑏  = 20𝐴  

𝐴𝑠 𝑝𝑒𝑟 𝐵𝑆7671: 𝑅𝑒𝑔 433.1.204 

 

𝐼𝑛  =  20𝐴  

 

𝐼𝑧  =  
20

0.94 × 0.8 × 1 × 1 × 1
=  26.5𝐴 

 

Table 4D2A – Reference method B-4 (4mm^2 conductor) 

𝐼𝑡  =  30𝐴  

 

𝑉𝑑  =  
11 × 20 × 112

4000
= 6.16𝑉 

 

𝑅1 + 𝑅2  =  
16.71 × 1.2 × 112

4000
=  0.56Ω 

 

𝑍𝑠  =  0.08 + 0.56  =  0.64Ω  

 

𝐼𝑓  =  
230

0.64
  =  359.4𝐴 

 

MCB Disconnection time = 0.1s 

 

𝑆  =  
√(359.42) × 0.1

115
=  0.99𝑚𝑚2 

 

 Actual CPC size = 1.5mm^2 
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Single-Phase Tabulated Calculations 
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The locations and spacings of the sockets have been taken into consideration, bearing in mind the 

staff counts of each room and accessibility of each area. 
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Three-phase installations 
The next element I completed was all of the 3 phase equipment, for the factory areas including 

wiring diagrams. 

Factory 
For all manufacturing equipment I have used the Lewden 32A 415V Surface Interlocked Socket 

3P+N+E 6H IP44 mainly because “Interlocked sockets are equipped with an integral 

switch ensuring safe electrical disconnection and 

isolation.”  

Other reasons for choosing this socket include – The ability to “padlock the isolation switch in both 

the on and off positions.” Which is suitable for efficiently ensuring the machine is disconnected 

during servicing, its impact resistance is greater than IK08 standard and in the event of a fault 

current, it is guaranteed to have “10,000 switching cycles at full load” Finally, it is suitable for all of 

my chosen cable sizes – 

• min: 1mm^2  

• max:10mm^2 

(TLC-Direct, 2024)  

See data sheet - 12 

For the range oven, I decided on the BRITISH GENERAL 900 SERIES 45A 1-GANG DP COOKER SWITCH 

WHITE along with a 1-GANG SURFACE PATTRESS BACK BOX 47MM. 

The cooker switch comes with clear “on” and “off” indicators and has room to add a “range oven” 

sticker if desired. The switches’ internals are also capable of receiving 10mm^2 cable which is 

suitable for the required installation method.  

(Screwfix, 2024) 

See data sheet – 13 & 14 
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Below are the three-phase wiring diagrams for the factory floor equipment: 
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Diagram Key – Three-Phase Sockets 
 

 

 

 

 

 

The cable colours on the diagrams above have been matched within the 

cable calculation tables below: 
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Range Oven Switch 
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All calculations including the correct circuit breakers have been calculated below. Here is a full 

calculation for the Canteen Range Oven, the rest have been tabulated: 

 

Single Phase: 

 

𝐼𝑏  =  
𝑃

(√3 ) × 𝑉
  =  

(23𝑘𝑊)

(√3 ) × 400𝑉
=  33.2𝐴 

 

𝐼𝑛  =  40𝐴  

 

𝐼𝑧  =  
40

0.94 × 0.77 × 1 × 1 × 1
=  55.3𝐴 

 

Table 4D4A – Reference method E-5 (10mm^2 conductor) 

𝐼𝑡  =  62𝐴  

 

𝑉𝑑  =  
3.8 × 33.2 × 45

1000
= 5.7𝑉 

 

𝑅1 + 𝑅2  =  
3.66 × 1.2 × 45

1000
=  0.2Ω 

 

𝑍𝑠  =  0.08 + 0.2  =  0.28Ω  

 

𝐼𝑓  =  
400

0.28
  =  1.429𝑘𝐴 

 

MCB Disconnection time = 0.1s 

 

𝑆  =  
√(14292) × 0.1

115
=  3.93𝑚𝑚2 

 Actual CPC size = 10mm^2 
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Three-Phase Tabulated calculations 
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The cable chosen for all 3 phase circuits is 70°C Armoured Multicore cable as it is able to withstand 

harsh working conditions. 
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Emergency Lighting Installations 
BS EN 1838 specifies escape and standby lighting requirements for businesses in the event of a 

power failure. 

Factory 
According to Surrey Fire UK, “Emergency lighting illuminates areas that lead occupants to the 

nearest fire exit. In an outage, the lights should remain on for between one and three hours.” 

After doing research, I have decided that the factory falls under “High-risk task area lighting” 

This category is for workspaces that “play host to extremely high-risk tasks (such as working with 

tools or operating machinery).” (Surrey Fire, 2024) 

This being the case, the lights chosen are the Integral LED Emergency Twin Spot Non Maintained 5W 

550lm Self Test IP65.  

See data sheet – 15 

Office Block 
Within the Office block, I have opted for the 36W 600x600mm LED Emergency Light Panel Recessed 

UGR>19 For Office Suspended Ceiling White. 

These lights are suitable for the office block as they are panel fittings. 

See data sheet – 16 
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Below are the emergency lighting wiring diagrams for both the factory floor and office block: 
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Diagram Key - Emergency Lighting 

 

 

 

 

 

 

 The cable calculations below have been 

referenced in accordance with the diagrams above (EL1-10) 
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Emergency Lighting Tabulated Calculations 

 

 

 

 

 

 

 

 
 



   

 

56 
 

 

 



   

 

57 
 

 

 
 

 

 

 

 
 

 



   

 

58 
 

 

 

 

 
 

 



   

 

59 
 

 

 

 
 

 
 



   

 

60 
 

 

 

 

 

 
 

 

 

 
 



   

 

61 
 

 

 

 
 

 
 

 

 

 

 



   

 

62 
 

 

 

 
 

 

 



   

 

63 
 

 

 
 

 
 

 

 

 
 

 



   

 

64 
 

 

 
As these calculations are also with lights, each light has been given a wattage of 100W. 
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Use of Circuit Protection 
 

 

 

 

 

 

 

The distribution boards chosen, come supplied with 6 RCBO’s with ranging cut-off currents.  

Where additional RCBO’s need to be installed, individual devices are available to purchase, see 

below: 
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Cable support systems 
 

Factory 
Within the factory area, cable trays have been used. This is because the flexibility options are greater 

than the likes of using steel conduit, which is important in an area where new equipment may be 

added or moved around. 

Another advantage to this installation method is the cost compared to others: 

 

 

 

 
 



   

 

67 
 

Office Block 
 

 

 

 

 

Within the offices, a combination of Bunched in air (above the suspended ceiling) and PVC conduit 

has been chosen.  

The suspended ceiling allows the cables to be routed without any specific cable management, the 

conduit is then used vertically along the walls for sockets. 
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Circuit Diversity Calculations 
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Data Sheets 
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