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Abstract---We cannot imagine life without artificial lights. 

The LED Lights is the latest trends in lighting. LED’s are 

state of art technology. We started using LED basically for 

household purposes lighting mostly used for decoration 

because of the poor Lumens outcome initially but with the 

evolution in the technology there is the large increase in the 

usage of LED in the field of lighting. Its batter and efficient 

output is also the prime dominant factor which leads LED to 

the zenith of the Lighting sector focusing both domestic and 

industries. Flood lighting is the lighting type for substation. 

It’s important to maintain proper illumination in the 

substation. The paper describes the evolution of LED in the 

floodlighting Scheme and its importance as compared to the 

conventional lighting schemes for the floodlighting used in 

the substation. The paper deals with a case study of flood 

lighting used in the Switchyard. Flood lighting of the 

substation which was installed with conventional lighting 

scheme will be replaced by the LED lighting its benefits will 

be showcased in the paper. Designing of the flood lights 

lighting scheme used in substation is displayed in the paper 

by using DIALux software 
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I. INTRODUCTION 

This document is a template.  An electronic copy can be 

downloaded from the conference website.  For questions on 

paper guidelines, please contact the publications committee 

as indicated on the website.  Information about final paper 

submission is available from the website. Over centuries 

artificial lighting has made a significant progress from 

candles, gas to Kerosene Lamps to today’s incandescent, 

fluorescent Lightings. As a result the overall operating cost 

of light has been reduced to 4.3 orders of magnitude since 

the 1700s [1], [2]. The world uses 0.72% of GDP in the 

Light, World GDP of 63.12 T$ (USD). Which means 455 

B$ in Lighting [3]. Hence Lighting should be such that will 

reduce the cost for that energy efficient Lighting is the best 

possible solution to reduce the overall cost. For that energy 

auditors and engineers are focusing on the use of energy 

efficient lighting devices which will help in the reduction in 

the overall cost of Lighting. Recent trends witness 

companies incurring a one-time cost to install LED lights in 

place of halogen bulbs, implement real time energy 

monitoring and measurement software tools, etc. 

Physiological changes that occur as a person ages include 

reduced pupil size, cloudier lenses, and reduction in the 

amount of photoreceptors that play a dominant role in low-

level lighting, all have a significant impact on visual 

performance as light levels decrease.  

Because the physiology of the human eye is such 

that visual performance degrades as a person ages, 

implementation of lighting systems that can account for that 

degradation is critical[3].As the age of the ground staff 

varies from 20 years to 50 years the certain degradation in 

that Ferber is taken in to consideration and proper 

illumination is needed to be provided so that they would 

carry out the maintenance work and at the same time it is 

needed a proper lighting is essential for maintaining the 

security of the assets in the substation. 

             In India the BEE is the prime institution which 

keeps the Lighting parameters into consideration hence the 

LUX is needed to be maintained accordingly. Yet the 

transmission companies need to maintain the proper LUX 

taking in to consideration various standards of Lighting as 

been specified in IS.     

II. CONVENTIONAL LIGHTING 

The conventional Lighting basically deals with the Halogen 

Lamps, mercury vapour lamps and Metal Halide used in the 

Substation for carrying out maintenance at night. The 

halogen lamps have its own permutation and combination 

for instance a 400 watts fixture is used for lighting in the 

Substation and mercury vapour lamps are of 250 watts used 

in the substation lighting. Halogen is from the family of the 

incandescent lamps. The Lamps are used for providing 

Lighting for critical equipment which is 50 Lux (substation 

Specification) to be maintained for carry out the 

maintenance during the night [4]. 

III. LED 

A Light emitting diode (LED) is essentially a pn junction 

diode. When carriers are injected across a forward-biased 

junction, it emits light. Most of the commercial LEDs are 

realized using a highly doped n and a p Junction. 

Just as it takes energy to generate a hole-electron 

pair, energy is released when an electron recombines with a 

hole. If a forward current is passed through a semiconductor 

diode, electrons and holes are injected into the P and N 

region respectively. Depending on the magnitude of the 

current, are combination of charge carriers (electron and 

holes) takes place when an electron falls from the 

conduction into the valence band. In silicon and germanium 

when this recombination takes place, the surplus energy 

goes into the crystal as heat. In other semiconductors, such 

as gallium arsenide, the released energy appears in the form 

of electromagnetic radiation, ranging from visible to 

infrared. The wavelength of this radiation is dependent on 

energy required to cause electrons to jump from the 

conduction band to the valence band. A portion of the light 

generated within the LED is unable to emerge due to 

internal absorption, Fresnel losses and internal reflection. 
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Internal absorption occurs as a photon is travelling from the 

junction region through the chip. Limiting the range of this 

travel will reduce the internal absorption, thus smaller LED 

sizes will manifest increased conversion efficiencies [5].  

IV. DIALUX   SOFTWARE 

DIALux is continuously being developed by a team of 20. 

You can plan in DIALux with the luminaries of the world's 

leading manufacturers and therefore have the greatest 

possible freedom in the design process. And the list of 

international partner companies is getting longer and longer 

[6].  

Benefits of the software: 

The software gives the layered structure of the 

whole system then it will help in selecting the no of lights 

required for the project will help in selecting the types, 

height, angle, development of LUX required for the project.   

Simple, effective and professional light planning 

gives the following additional benefits: 

 Latest luminaries’ data of the world's leading 

manufacturers  

 Latest state of the art software always available free of 

charge  

 Energy evaluation at the drop of a hat  

 Coloured light scenes with LED or other colour 

changing luminaries  

V.   DESIGN OF LIGHTING WITH CONVENTIONAL LIGHTING 

The software interface was used to design the lighting in the 

substation. The conventional lights are laced at different 

location in the substation and the values are obtained of the 

particular section. The thing that was kept in mind was that 

the LUX required is been maintained or not . Now here we 

have tried to place the lights on the location as been 

displayed in switchyard in order to obtain the output and 

would help us compare the LED lights with the conventional 

Lights in the switchyard 

 

 
Fig. 1: Switchyard 

As a replica of substation was created and the Lighting was 

placed at different points at the gantry in order to get the 

proper illumination in the substation. Here Conventional 

lights (MH, Mercury lights) were replaced by the LED flood 

Lights 

Results obtained by present system: 

The following are the results obtained by the section of 

220 KV section and the LUX is obtained accordingly 

and hence the results shows that the values are obtained 

by placing the lights as they prevailed in the present 

system .The analysis was made and the whole section 

was noticed and then seen from different dimensions 

taken in to consideration the height which is given   in 

the following table: 

220 KV Height of gantry 45 feet 

132 KV Height of gantry 35 feet 

66 KV Height of the gantry 15 feet 

Table. 1: Dimensions 

 
Fig. 2: Isolines & Gray Area 

The structures are placed in order to see what amount of 

LUX is needed to be maintained so that the required 

output would be obtained. 

 
Fig. 3: LUX Table 

The following table shows that how the LUX level on the 

floor. The following table signifies how the LUX is spread 

and how at different equipment different amount of LUX is 

obtained in the design. As we can see the Light is spread all 

over the surface and there is significant decrease in the LUX 

as it is spread at different places in the 220 KV section 
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VI. RESULT OBTAINED WHEN DIALUX IS USED WHEN THE 

LED ARE PLACED 

Fig. 4:LUX on Transformer (foot candles) 

The following result is obtained when the luminaries is 

placed on the gantry of 220/132 KV transformer and the 

results are obtained has been displayed in the following 

table 

The following section is taken into consideration 

and the grid is been placed in it and   the system was seen by 

placing the LED lights and then visualizing how the system 

will behave when the LEDs are placed and accordingly the 

LUX is maintained in the system such that  the output is as 

per our requirement.  

 
Fig. 5: ISOLINES, Gray Area, Value chart 

The following values signify that in the section the average 

of 22 LUX is maintained by 150 watts LED. Hence signifies 

how revolutionary LED is capable to produce good amount 

of light 

VII. CONCLUSIONS 

The following design results of the software signify that 

with the revolution of LED it has proved almost equivalent 

to conventional lighting. The LED is energy efficient and 

really helpful in reducing the cost at the same time 

providing appropriate amount of LUX for the switchyard. 

The following paper was prepared to see how 150 watts 

LED is capable to compete 400 watts Metal halide. The 

results obtained were significant yet the problem of the 

Lumen depreciation and driver is prevalent. But, in near 

future these problems will be resolved as the evolution is 

still going on more over the advantages of LED have placed 

it on the zenith of the Lighting industries. 
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