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Abstract - This article presents the design of branch circuits for lighting in buildings based on the Thai Electrical Code 
2013, prepared by The Engineering Institute of Thailand under H.M. the King's Patronage or EIT. The design of branch 
circuits is design for the size and installation of wires between the overcurrent protection devices on panel board and load or 
appliances. The branch circuit design is important for electrical installations. Because of the need to keep the power system 
stable, safe, convenient and reduce maintenance costs, it is imperative that the designer. Contractors and persons involved in 
the installation of lighting systems must have knowledge and understanding about the installation of the branch circuit for 
lighting in the building. 
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I. INTRODUCTION 
 
The electrical system design for a building is to 
consider the choice of materials and installation 
methods for the electrical system, so that the power 
distribution system of the building has the best 
electrical system for building users.The electrical 
system design must be safe for both the user and the 
safety of the electrical system supplies. It must be 
sufficient to meet the load requirements that are 
currently required and the future load.Each of these 
buildings requires different amounts of electricity, so 
it is important for carefully analyze the demand for 
electricity. The fundamental factors for electrical 
system design such as safety are the most important 
aspects of the design. This will not cause any harm to 
personnel and equipment in the installation of 
electrical systems.  Therefore, it has important to 
choose the type of material to meet the electrical 
installation standard and the instrument panel size to 
be use. For cost savings, it is also a necessity. In order 
to install the power system in the building, it is worth 
the use and the cost of building the appropriate. In 
addition, the electrical system design for a building 
must take into account the reliability of the building's 
electrical system and the electrical system must not 
cut off electricity while we are constantly on power. 
It also requires flexibility, which requires the power 
system to be modified, improved and expanded in the 
future.  
There is room available for electrical equipment to 
accommodate the load that will increase. The system 
has a simplicity of operation. The electrical system 
must be as easy to use as possible and meet the needs 
of the user. In addition, the power system design must 
be easy to maintenance.The electrical system design 
requires a voltage regulation to maximize the 
longevity of the electrical equipment. Therefore, the 
electrical system design for the building must be 
maintain at a constant level. To avoid overvoltageand 
to consider the voltage drop. Because of that. In the 

design and installation of electricity, standards must 
be in place for the use of the guidelines and for 
installation and use in a safe and standard manner. In 
Thailand, standards for electrical system design and 
installation has been define guide by the Engineering 
Society of The Engineering Institute of Thailand 
under H.M. the King's Patronage, which is the 
standard for electrical installations in Thailand. Used 
in June 2002. Later updated for use in the current. 
"Electrical Installation Standards for Thailand 2013 
(Thai Electrical Code 2013)". The Thai Electrical 
Code 2013 provides guidelines for the calculation of 
loads and methods of selecting the conductor size and 
protective equipment, In case of design needs to 
support future load expansion, consider additional 
criteria. [1] 
 
II. BRANCH CIRCUITS WIRING 
 
2.1. Branch Circuits design 
Branch circuits have a scope defined for sub-circuits 
for lighting or electrical appliances or for both 
lighting and electrical appliances. In the design of the 
electrical system, it starts with branch circuits, which 
is important to consider and determine the 
appropriate load size to calculate and design the 
conductor size. Including the size of the protection 
device or circuit breaker (CB) of the circuit, the 
feeder circuits and the main circuits to the appropriate 
size and work safely to the user. The design for 
electric wiring design for branch circuits for lighting 
in buildings are as follows. 

 
2.1.1 Size of the branch circuit 
The rating of branch circuits referred to the amperage 
size of the circuit breaker(CB) protector for branch 
circuits the power supply of two or more points must 
not exceed 50 amperes. Except for branch circuits 
with two or more power supply points that are not 
light loads exceeding 50 amperes, only those in the 
industry with qualified personnel are required. 
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2.1.2 Size of conductor of branch circuit 
The conductor of the branch circuit must have no less 
than the maximum load from the load calculation for 
the branch circuit. It must not be less than the rated 
overvoltage of the branch circuit. The size of the 
conductor of the branch circuit cannot be smaller than 
2.5 mm2. 
 
In the case of three phase, four wires that supply 
single-phase load of branch circuits for lighting and 
wiring in the same conduit and load each phase must 
have the similar load, which will allow the use of the 
common neutral linetogether, but the conductor size 
of the neutral line must not be smaller than the 
conductor phase line. Except for loads with high 
harmonics, the neutral line of each phase must 
separately. Also, be careful. If the neutral line break, 
it can cause overvoltage. 
 
2.1.3 Overcurrent protection 
The Buildings with a height of more than one floor 
shall be divide into at least one circuits. In addition, 
Recommendations for the branch circuit of the 
building on the ground floor should be at least as 
follows. 
- the lighting circuit of the building. 
- the receptacle circuit of the building. 
- the circuit for outdoor of the building. 
 
In addition, the branch circuit must have overcurrent 
protection. The overcurrent protection rating must be 
accordant with the current rating of the wiring and 
not less than the calculated maximum load. 
 
2.1.4 Load for the branch circuit 
The branch circuit with two or more electrical 
contacts. It has characteristics of the load must meet 
the following requirements. 
 
a) A branch circuit size not more than 20 amperes.  

It is used fixed installed electrical loads or for 
use as an outlet for each appliance. The size of 
the load must not exceed the size of the branch 
circuit.In the case of electrical appliances that 
require an outlet and a load fixed installation, use 
a branch circuit together, the total installed load 
shall not exceed 50% of the rated branch circuit 
size. 

b) The size of a branch circuit size from 25 to 32 
amperes.It has used for electric lampsor 
luminaire with mounted fixed type and the size 
of each electric lamps not less than 250 watts.If 
this circuit is not a luminaire load, the size of the 
electrical appliances used in each outlet must not 
exceed the size of branch circuit. 

c) The branch circuit larger than 32 to 50 amperes 
has recommended for a fixed-mount luminaire, 
with a minimum of 250 watts per set or for fixed 
installed appliances. 

d) A branch circuits larger than 50 amperes do not 
use the lighting loads. 

 
2.1.5 The load calculations for branch circuits 
The load calculation for the branch circuit loads must 
be calculate as follows: 
a) a)The branch circuit shall not be less than the 

sum of all loads connected to that circuit. 
b) The load lighting and the other load of 

electrical appliances of known size shall be 
calculate according to the actual installation. 

c) Calculate the load size of the 
generalreceptacle. Calculate each load with 
180 volt-ampere (VA) per set, including the 
single receptacle, duplex receptacle, and 
triplex receptacle.In case of installation of 
fourplex receptacle types, the load must be 360 
VA. 

d) The other receptacles are not used. Calculate 
the load according to the size of the appliance. 

 
The standard circuits used in branch circuit include 
10 A, 16 A, 20 A., 25 A., 32 A, 40 A, 50 A and 63 A. 
etc. [2] 
 
2.2. The installationTypes 
Thai Electrical Code 2013 has provided guidelines 
for the electrical installation and table of electrical 
wires. It has classified into seven groups.[1] [3] 
Group 1, single core or multi-core with the insulator. 
Both with and without sheath, wiring in non-metallic 
or non-metallic conduitshas installed withburied in 
the heat-insulating ceiling or fireproof walls. 
Group 2, single core or multi-core with the insulator. 
Both with and without sheath, wiring in the metallic 
or non-metallic conduit has installed with wall-
mounted or buried in concrete or similar walls. 
Group 3, single core or multi-core wires with 
insulated core, wiring on wall-mounted or a ceiling 
that does not have a closed cover. 
Group 4, single core Insulated cable with and 
without sheath, wiring has arranged by the spacing on 
the insulator in the air. 
Group 5, single core or multi-core with sheath and 
electrical wiring in metal or non-metallic conduits 
with buried in the ground. 
Group 6, single core or multi-core with sheath and 
electrical wiring with buried directly in the ground. 
Group 7, single core or multi-core with sheathand 
electrical wiring withwireways, cable Trays and cable 
Ladders. 
 
2.3. Wires 
Choosing the size of the wires is something to 
consider. 
 
A) Guidelines for considering the use of wires.  
- The wire sizedepends on consider current, voltage 
and temperature, Overload current, Voltage drop and 
Short circuit current 
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- The type of Wires 
- The density of insulator 
- An application 
B) The strength of the insulation against the voltage. 
C) Heat, because heat will affect the resistance of the 
power cable. 
D) Mechanical, wires must be tough and flexible. 
E) Chemical, wires must be resistant to ozone, flame, 
sunlight, various acids. 
 
The size of the cable depends on the amount of 
current in the cable. Also, consider the type of 
conductor and type of insulation. When choosing 
which type of cable to use. Then consider the size of 
the wires from Tableof Thai Electrical Code 2013. 
1) The size of the current of wires follow to Table 5-
20 to 5-47.  
2) The current size of PVC insulated and copper wire 
produced in following with the standard of industrial 
products in TIS 11-2553. Table 5-20 shows Table 5-
26 and Table 5-30 to Table 5-31. 
3) Determining the current of copperwires and the 
cross-linked polyethylene sheath for the 0.6/1 kV 
voltage system hasrefer to Tables 5-21, 5-27 to 5-29 
and 5-32 to 5- 33. 
4) Find the current of the MI cable. Refer to Table 5-
34 for 5-35. 
5) Determining the current of copper wires and cross-
linked polyethylene insulator and sheath for 3.6 / 6 
kV to 18/30 kV has refer to table 5-6 and 5-37 
 
Determining the current of aluminum wires and the 
PVC insulator for the 3.6/6 kV to 18/30 kV and has 
been certified by TIS 293-2541, Use the table 5- 36 
and 5-37. 

 
2.4. Raceways 
A raceway is an enclosure for electrical wiring and it 
used to protect wires and cables from heat, humidity, 
corrosion, water intrusion and general physical 
threats. It will require the equipment that meets the 
requirements of Thai Electrical Code 2013. 
1) The Steel Conduits for Wiring must comply with 
the Industrial standards TIS 770-2533 
2) The PVC Conduits for Wiring must comply with 
the Industrial standards TIS 216-2524 or  
Comply with the standard conduit approved by the 
Electricity Authority in Thailand. 
3) The high-density polyethylene pipe (HDPE) 
applied directly to the grounding wire must the 
requirements of TIS 982-2533 or the standard of 
electrical conduit approved by the Electricity 
Authority. 
4) The other conduits must approved by the 
Electricity Authority of Thailand. 
5) The size of the pipes mentioned here refers to the 
inner diameter or the size of the commercial trade. 
6) The piping fittings must be marked with  
anindustrial product trademark or comply with the 
standards accepted by the Authority of Thailand. 

7) The wireways must meet the standards approved 
by the Electricity Authority of Thailand. 
8) The cable Trays must meet the standards approved 
by the Electricity Authority of Thailand. 
9) The cable Ladders must meet the standards 
approved by the Electricity Authority of Thailand. 
 
III. BRANCH CIRCUITS DESIGN FOR 
LIGHTINGIN BUILDINGS 
 
3.1 Step of the determine the current of the wires 
The steps to find the size of the wires has as follows. 
1) Define the current to design (Ib) or load current 
(IL). 
2) Define the size of the protective circuits or circuit 
breaker (In). 
3) The selection of the electrical installation method. 
4) Select the type of wires as follows: 

a) Insulation type, PVC or XLPE 
b) Number of Coressuch as1 or 2 or 3 or4 Cores. 

5) Select the installation Types, such asGroup 1, 2, 3, 
4, 5, 6, 7 to select the table to use. 
6) Findingthe rating factors. 
7) Determinethe current of the wires. 

It=In/(Ca.Cg) 
Ca = Ambient Rating Factor 
Cg = Group Rating Factor 

8)Select the wire size from the table provided by Thai 
Electrical Code 2013 (Table 5-20 to 5-47). [4] 
 
3.2. The branch circuits design for lighting in 
buildings 
The branch circuits design has been present in this 
article.It is a branch circuit design that defines the 
absence of a luminaire for lighting in building.The 
requirements are as follows. 
- A luminaire for lighting is high bay lighting for 
indoor has 500 VA per set and 5 set per circuit, 1 
phase, 220 V. 
- IEC 01 type,Wiring in the metallic conduit has 
installed with wall-mounted 
- Ambient Temperature is 40°C. 
- Number of group wiring are two groups. 
- Find the wires size. 
 
Step 1: Determine the current to load current (IL) 
 IL = 1.25(VA/V) 
 = (1.25x5x500)/220 
    = 14.02 A 

So choose the current design is 20 A. 
Step 2: Define the size of the protective circuits or 
circuit breaker (In). 
 In = 20A. 
Step 3: Choosethe wiring in the metallic conduit. 
Step 4: Choose the IEC 01 and the insulation wire is 
PVC insulation 70 °C, single core. 
Step 5:Choose the installation type is Group 2Wiring 
in the metallic conduit has been install with wall-
mounted.Table 5 - 20 single core, Number of 
conductors aretwo groups. 
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Step 6:Find the Factor Rating Factor from table 5 - 
43, ambient temperature 40 °C. 
 Ca = 1.00 

And find the Rating Factor Rating form 
Table 5-8, Number of conductors are two groups. 

Cg = 0.80 
Step 7:Find the current of the wire. 

It=In/(Ca.Cg) 
     = 20/(1.00x0.80) 

      = 25 A. 
Step 8:Determine the current of the wires from Table 
5-20.So the size of the cable is 2x4.0 mm2 (28A) 
 

 
Fig.1. branch circuits for lighting. 

 
 
 
 

CONCLUSIONS 
 
The electrical design and installation must follow the 
prescribed guidelines by Thai Electrical Code 2013. 
In case of the branch circuit design for lighting in the 
building should the requirements such as define the 
current to design or load current. Define the size of 
the protective circuits or circuit breaker. The selection 
of the electrical installation method. Select the type of 
wires and installation. Finding the rating factors, 
Ambient Rating Factor and Group Rating Factor and 
select the wire size from the table provided by Thai 
Electrical Code 2013. The design of the electrical 
system mentioned. It needs to be standardized and 
safe for users. 
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