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Abstract 

The contribution of the aviation industry to greenhouse gas emissions is gaining worldwide 

attention. The carbon footprint of the airport can be reduced by replacing the traditional energy source with 

solar PV based power generation. According to the International Air Transport Association (IATA), 

aviation plays pivotal role in driving today’s global economy and a productive and efficient aviation 

industry serves as the strong foundation for the development of our globalized economy [IATA, 2011].The 

spacious and free space around the runway can be used for utility scale solar PV power plants. This work 

is analysing the performance of the 12 MW Solar Power Airport commissioned by Kochi International 

Airport Limited (CIAL) on the basis of its second year operational data. The performance of the project is 

simulated by using the most popular PV simulation software such as a Retscreen Expert Software, which 
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accurately displays the performance of the airport. The simple payback period is 8.9 years. The Internal 

Rate of Return (IRR) is 16per cent.  The performance parameters obtained through the software were found 

to correspond to the measured values. Economic and environmental analysis of solar-powered airport 

confirms the effectiveness of reducing carbon footprint, which in turn leads to zero emissions and a clean 

and green sustainable airport. 
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INTRODUCTION 

For the past fifty years, aviation has played a major role in national and global socio-economic 

development, trade practices, tourism, immigration and political alliances. Current aviation plays an 

important role in the globalized world; it is an important means of transportation of goods and passengers 

from one corner to another in the world [IATA 2019]. In 2018-2019, Indian airports had a total of 223.6 

million passengers, approximately 55 million international passengers and 170 million domestic passengers 

[Browne etal.2011]. The green airport, for a variety of reasons including the increasing pressure to reduce 

transportation and carbon emissions across the country, is an economic and sustainable necessity (CIAL 

report 2018).  In India, airports are governed by the Airports Authority of India or the Public-Private 

Partnership [IATA 2016]. The motivation to this study was developed by the concentration on aviation 

sustainability in the broadest sense, but the innovative solution it offers is to reduce the energy crisis 

problem at Kochi International Airport through green energy channel. 

The 12MWp solar power plant located within airport premises is capable of generating around 

50,000 units daily and the output is directly fed to grid through 110 V/11KVC substation. Since solar power 

is intermittent, airport is dependent on Kerala State Electricity Board (KSEB) for its smooth day and night 

operation. From the net metering records, it is seen that the units of electricity purchased from KSEB is 

equal to or more than that exported to grid, making the airport sustainable and self-sufficient in terms of 

electrical energy consumption. During the over cast days, the energy can be supplied from the local State 

electricity grid, thereby increasing the reliability of solar power. Thus, CIAL became the world’s first 

airport to be completely powered by solar energy on August 18, 2015. The main objective of this work is 

to examine the economic feasibility and practical application of the of the solar power systems of Cochin 

International Airport Limited (CIAL) in Kerala. This work also examines whether the solar power system 

is eco-friendly and sustainable, and financially viable. 

METHODOLOGY  

This work is analysing the performance of the 12 MW Solar Power Airport commissioned by Kochi 

International Airport Limited (CIAL) on the basis of its second year operational data. The study mainly 

examines existing modes of electricity generation, the demand-supply mismatch and relevance, and the 
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scope of renewable energy sources. Renewable energy performance and potential in Kerala and the 

economic evaluation of renewable energy projects in Kerala are the major contents of the study. Techno-

economic evaluation of renewable energy projects is the main concern of the study. As renewable energy 

projects are large in number, a representative study is only possible. The techno-economic analysis of these 

projects are carried out with the help of RET screen expert software. Economic viability is the most crucial 

question of renewable energy projects. Positive Net Present Value,  Benefit-Costs ratio greater than unity, 

Internal Rate of Return greater than the cost of capital and payback period less than an assigned minimum 

period are the criteria to qualify viability test of the project. The project cost of renewable energy is better 

estimated based on per Kw cost of installation. Marketing obligations of renewable energy projects are of 

three different types: (1) State-owned renewable energy schemes (2) Captive Independent schemes selling 

generated power to the State grid and (3) Projects supported by ANERT. In the case study analysis, these 

three categories are given representation. The study mainly focuses on quantitative and qualitative data 

analysis . 

1. Qualitative Analysis 

The qualitative approach is used to describe the background to the study, and it involves the assessment 

of existing Renewable energy policies and resources, evaluation of projects and barriers analysis of each of 

the identified Renewable Energy Technologies. 

2. Quantitative Analysis 

Quantitative analysis of this work is undertaken using RET screen expert International Renewable Energy 

Projects Analysis Software. Before setting on the RET screen, an extensive and exhaustive search was 

undertaken to identify ,first of all, a standardized tool that can be used to promote the implementation of 

renewable energy projects. The proper tool was to have access to every rich database, i.e., besides the 

provision of empirical engineering and financial calculations of RETS, the preferred tool must provide 

detailed information on equipment suppliers and service providers on all five continents. 

 

RET screen 

  The RET screen Software was developed by CANMET (Canadian Ministry of 

Environment), Natural Resources Canada in collaboration with NASA (Provision Satellite-derived surface 

meteorology and solar energy Data Set), the World Bank (provision of data on World Bank Prototype 

Carbon Fund) and UNEP. RETScreen is a clean energy management software system for energy efficiency, 

renewable energy and cogeneration project viability analysis as well as on-going energy performance 

analysis [RET Screen Expert, Canada]. 

RET Screen Expert, is an advanced premium version of the software. RETScreen vests 

professionals and decision-makers to rapidly identify, assess and optimize the technical and economic 
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viability of potential clean energy projects. This decision cleverness software platform also allows 

managers to easily measure and verify the actual performance of their services and helps find additional 

energy savings and production occasions. 

 

RET screen Objectives 

RET Screen Expert is managed under the leadership and on-going financial support of the CANMET 

Energy Varennes Research Centre of Natural Resources Canada, a department of the Government of 

Canada. The core team leverages collaboration with some other government and multilateral organizations, 

with technical support from a large network of experts from industry, government, and academia. Principal 

associates include NASA's Langley Research Centre, the Renewable Energy and Energy Efficiency 

Partnership (REEEP), Ontario's Independent Electricity System Operator (IESO), UNEP's Energy Unit of 

the Division of Technology, Industry and Economics, the Global Environment Facility (GEF), the World 

Bank's Prototype Carbon Fund, and York University's Sustainable Energy Initiative [RET Screen Expert, 

Canada]. 

 

PROJECT INFORMATION 

Location Cochin International Airport: Cochin 

Selection of the weather zone 

 For project installation a suitable land large enough to accommodate all the equipment need to be 

marked out. The place in consideration for the project has to be tested upon various parameters such as 

solar radiation, wind speed, stability, etc (Archived – RET Screen International 2017). The RET Screeng 

expert platform then gives all the required data related to the location based upon information from NASA. 

The case study result as displayed by the software is given below. 

 

 

Technical Specifications of 12 MWSolar Photovoltaic Plant 

Type of solar module poly-Si 260 Wp,Number of PV modules – 46150,Tilt angle – 10 0,Number of modules 

per string – 25,Number of strings – 1846,Number of inverters – 10 numbers of 1 MW,Number of 

transformers – 5 numbers of 2 WVA 

PV Module Specifications  

Manufacturer –Renesola,Conversion efficiency – 15.8 %- 16.2%,Short circuit current -8.95A,Open circuit 

voltage – 37.6 V,Dimension – 1640 *990*40mm(19 kg) 
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Solar Inverter Specifications 

Power output – 1 MW,Efficiency – 98.8%,DC input – 600V-850 V,AC output – 400 V & 1445 A,Total 

Harmonic Distortion (THD) -3%,Investment -72.7/-Crores 

 

 FEASIBILITY ANALYSIS 

Feasibility analysis permits decision-makers to conduct a five step standard analysis, including 

energy analysis, cost analysis, emission analysis, financial analysis, and sensitivity or risk analysis. 

Fullyintegrated into this five-step analysis are benchmark, product, project, hydrology and climate 

databases, which are linked to worldwide energy resource maps. 

 

Location and Climate data 

Location 

 

  Unit Climate data location Facility location  

      

 Name  India - Kerala - Kochi India - KL - Kochi  

 Latitude ˚N 10.0 9.9  

 Longitude ˚E 76.2 76.3  

 Climate zone  1A - Very hot - Humid 1A - Very hot - Humid  

 Elevation M 235 8  

     

 

 

Financial Viability 

 

Pre-tax IRR – equity % 16% 

Pre-tax IRR – assets % 8.6% 

Simple payback yr 8.9 

Equity payback yr 9.1 

Net Present Value (NPV) INR 35,440,201 

Annual life cycle savings INR/yr 3,904,379 

Benefit-Cost (B-C) ratio  2.6 

Debt service coverage  0.61 

Energy production cost INR/kWh 9.601 
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Cumulative Cash Flows 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RESULTS OF THE ANALYSIS 

 The total investment required for the 12 MWp solar power plant is Rs.72.7 Crore. The share 

of PV modules in total investment is high. The contribution of aviation industry towards greenhouse 

gas emission is getting attention all over the world. The carbon footprint of airport can be reduced 

by substituting the conventional source of energy with solar PV based power generation. The 

mandatory vast and free space areas around runways can be utilized for utility scale solar PV power 

plants. The rate at which electricity is sold to grid is 7.00 INR per unit. The payback period of this 

megawatt scale project is around 8.9years.The project is showing positive NPVRs.35, 440,201at 

10per cent discount factor. The Internal Rate of Return (IRR) is 16per cent.  The benefit cost ratio 

is 2.6 which is greater than unity. This shows that such projects are economically viable and the 

level of risk only 10% and airports around the world can be made virtually zero Green House Gas 

emission. Through this sustainable and green development technology, Cochin airport transcend a 

message to the world. 

CONCLUSION 

 RET Screen offers a very reliable and easy to use platform for the effective analysis of all 

type of energy source alternates. This software tool keeps into account all the local climatic 

conditions and metrological data which further improves the analytical efficiency. The breakeven 

point provided by RET Screen based upon the cost analysis calculations gives an insight into the 
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cash inflow and outflow in the project. The emission analysis gives a realistic advantage of setting 

up a renewable energy project. This tool is very much helpful for people trying to design hybrid 

systems for clean energy.  

 After analysing the Solar Rooftop photovoltaic in CIAL system of capacity 12MW power, 

it has been found that the rooftop SPV(solar PV) system financially viable. All the above efforts 

will serve dual advantage to our Kerala state, one is cost saving and other is less sustainable use of 

fossil fuels. Thus, solar PV systems in Cochin Airport  has a high potential in the form of annual 

power generation and low payback periods under 8.9 years, which is blessed with enormous 

sunshine availability throughout the year. In addition, this will help in reducing Global warming by 

offsetting greenhouse gas emissions. 
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