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Even if it’s not in black-and-white, electrical and mechanical engineering students should visit thermal or hydropower plants to get a feel of the actual workings of the system, size of the equipment and the intricate network of interconnections, writes rakesh kumar 

WORLD-CLASS infrastructure is not only necessary to improve the competitiveness of the Indian economy in a globalised scenario, but also to boost inclusive growth as well as to improve the quality of life. Accordingly, the Planning Commission allocated a Rs 20,54,205 crore investment target in the Eleventh Plan compared with the investment of Rs 9,06,074 crore in the Tenth plan.

   In order to sustain and support the targeted growth in manufacturing, agriculture and services an outlay of Rs 40,99, 240 crore ($1,025 billion) has been envisaged in the Twelfth Plan in infrastructure development.

   Private participation in this segment is quite encouraging as private companies are likely to contribute 36 per cent to total investment in the Eleventh Plan, up from 25 per cent in the Tenth (2002-07)

   Broadly speaking, infrastructure includes power, irrigation, water supply and sanitation, railways, airports and aviation, ports and shipping, roads and highways, telecommunications and oil and gas pipelines.

Major players in infrastructure development

    Firms in the public and private sectors involved in infrastructure development are collectively called EPC (Engineering, Procurement and Construction) contractors. Some of the major EPC contractors are Bharat Heavy Electricals, Engineers India Ltd, Projects and Development India Ltd, Hindustan Construction Corporation, Engineering Projects India Ltd, Larsen and Toubro, GMR, Punj Leyod, Lanco Infra, Reliance Infrastructure, IVRCL Infra and subsidies of the Tata, JP and Jindal groups. These apart, many firms/contractors in tier two and three work for the main EPC contractors.

EPC activities during a project

   Generally, the implementation of a typical infrastructure development project undergoes the following process: preparation of the Techno Economic Feasibility Report and submission to the concerned government ministry/public undertaking/department. The parent organisation responsible for the project gets necessary statutory approval and finalise the business model to finance and execute the project. Appointment of EPC contractors is a decisive milestone in the execution of the project.

 EPC contractors undertake the following activities:

    * Designing and engineering of the project;n Procurement of materials;

    * Construction, erection, testing and commissioning of the project;

    *  Owning the project or transferring it to the concerned authority/department as per the provisions of the contract agreement; and

    * Operating and maintaining the project on a continuous basis.

   Infrastructure development projects entail huge investments. These encompass a larger geographical area. Return on investment has been behind the evolution of the public-private partnership business model. It involves a contract between a public sector authority and a private party, in which the private party provides a public service or project and assumes substantial financial, technical and operational risk in the project.

   In some types of partnerships, the cost of using the service is borne exclusively by the users of the service and not by the taxpayer. In other types capital investment is made by the private sector on the strength of a contract with government to provide agreed services and the cost of providing the service is borne wholly or in part by the government. In some other cases, the government may support the project by providing revenue subsidies, including tax breaks or by providing guaranteed annual revenues for a fixed period.

   A recent example of such a partnership project is the modernisation and restructuring of the Delhi airport. The project being developed by the Delhi International Airport Ltd under public-private partnership has been given the mandate to finance, design, build, operate and maintain the airport for 30 years with an option to extend it by another 30 years.

   Another significant area is the development of Ultra Mega Power Projects by private developers like Tata Power Company and Reliance Power Ltd on a “Build, Own and Operate” basis.

Opportunities for engineers

   In the field of infrastructure development like roads, bridges, ports, oil and gas pipelines, civil and mechanical engineers are required. Accordingly, civil engineering students seeking a career in these areas need to pay special attention to highway engineering, foundation and bridge design, soil mechanics, structural engineering, etc. Mechanical engineering students should pay special attention to subjects like welding technology, engineering mechanics, strength of material, material handling equipment and system, power plant engineering, heating, ventilation and air conditioning systems, Pert, CPM, etc.

   In case of energy- and power-related projects electrical engineers are also required. Electrical engineering students seeking a career in the field should do their project work in the electrical substation and earthing system design and the design aspects of transmission and distribution systems. For summer training, electrical and mechanical students should go to thermal or hydro power plants so that they get a feel of the actual workings of the complete system, size of the equipments involved and their interconnection.

Recruitment

   For fresh graduate engineers direct entry to major EPC firms is a bit difficult. However, they usually get the opportunity in tier two and tier three contracting firms working for major companies. After gaining a years’ experience entry to major EPC firms becomes relatively easy.   

What should fresh graduates do?

   To start with, fresh graduate engineers may join two or three tier EPC firms and gain some experience. During this phase they should not hesitate to work long hours, try to correlate their theoretical knowledge with field situations and go the extra step to understand the working of the system as a whole. For example, a mechanical engineer associated with erection, testing and commissioning of boiler and turbine plants should try to understand critical issues of erection, testing, commissioning, instrumentation and control aspects of the system, electrical interconnection, etc.

   Similarly, civil engineers should get fully involved in casting of foundation and slabs, raising of structures, etc.  Initially, it may be difficult to foresee the importance of it but the fact is that it is a must for those with high ambitions. Remuneration-wise, it may be a hand- to-mouth situation but never mind, get experience for a year or two and then switch over to the major players’ domain.

   Timely completion of the Delhi Metro rail project and upcoming projects like the proposed metro rail in Lucknow, Chandigarh, Kanpur and Bangalore, development in the area of highways and ultra mega power projects under the public-private partnership model are some of the strong positive indicators of growth potential in the segment.

   In fact, the state of infrastructure in developing and underdeveloped countries is abysmally dismal. There is tremendous growth potential in the field of infrastructure development in the forthcoming decades. The process of globalisation in unison with the expansion of the communication network will act as a catalyst in infrastructure development in the global context.
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