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ABSTRACT  

 

 PURPOSE – The development of India’s power sector (specifically power 

generation) is an important area of focus in the coming years. The objective of this is 

paper is to highlight the significance of Operations and Maintenance (O&M) 

function in power generation plants based on Ownership types, the relative 

competitive advantage of each of these ownership pattern, critical success factors, 

opportunities and challenges of O&M for various ownership types 

 

 METHODOLOGY – This viewpoint paper uses Qualitative research and the study 

is an Ex Post Facto descriptive research. The sampling is based on “non-probability 

sampling” specifically Snowball samples. There were total 15 participants. Primary 

information was collected through in-depth iterative verbal interviews.   

 

 FINDINGS – O&M is crucial in the power generation scenario. There are two 

ways of managing O&M and it is an important component of operating cost. The 

choice of O&M method has a definite impact on competitive advantage for plants of 

varying ownership types. Both have fair amount of challenges but create plenty of 

opportunities. It can be used as a strategic leverage option. It will be a defining 

factor in the growth and sustainability of power generation business. 

 

 RESEARCH LIMITATIONS – Request for anonymity and reluctance to respond 

are main hindrances for research in the sector.  
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 PRACTICAL IMPLICATIONS – This paper is meant to understand O&M as a 

function, its significance and as a business proposition.  

 

 ORIGINALITY – This is an original work of the authors and will be useful in 

understanding O&M as a service.   

 

KEYWORDS: Generation, Operations and Maintenance, Outsourcing, Power 

Plants, Services, Third-party. 

______________________________________________________________________________ 

 

1. INTRODUCTION 

The basic elements of a nation‟s infrastructure include Energy (Electricity, Oil & Gas, and Coal), 

Water, Healthcare, Transportation (Roads, Railways, Ports, and Airports), Telecommunication, 

Information Technology and Banking and Finance. Infrastructure is primal to the growth and 

development (Calderon and Serven, 2010) of any nation as it forms the basic framework for 

efficient functioning (Shahi, 2005). The Indian Prime Minister Mr. Manmohan Singh trumpeted 

the need for infrastructure development in developing countries while addressing the meeting of 

G20 leaders in Toronto in 2010. It is the option with which sustainable economic development 

can be attained. Research shows that there is a positive impact of good infrastructure on human 

development (Leipziger, Fay, Wodon, and Yepes, 2003; Nayak, 2007; United Nations‟ 

Millennium summit, 2000). Infrastructure development is believed to be a panacea for economic 

revival. India‟s thrust is in this direction and is aimed to create long time sustainable growth 

rather than providing short-term stimulus packages to various industries to curb the downside of 

economic crisis. The basic infrastructural elements are essential for the population of a country. 

Unless the requisite infrastructure is in place, achieving the projected levels of growth will 

remain a utopian dream. 

India is lagging way behind (with respect to infrastructure) developed countries as well as the 

comparable BRIC nations considering her geographic size, population and the current standard 

of living. There is a huge ground remaining to be covered. Countries like France, Italy and Spain 

etc. are way ahead compared to a vast country like India in terms of GDP (Goldman Sachs, 

2008). But India is expected to be amongst the top nations in terms of GDP by 2050 (Goldman 

Sachs, 2008). 

However, the performance of this sector has been below the planned levels in the last couple of 

years (MOSPI Capsule Report on Infrastructure Sector Performance, 2010; Singh, 2010). But the 

budgetary allocation of 2010-11 clearly elucidates the focus of the government – Infrastructure. 

The allocation is to the tune of around US$37 billion accounting for around 45-46% (India 

Budget 2010-11) of the entire expenditure. The plan allocation for power sector itself has more 

than doubled in 2010-11 compared to 2009-10. The business prospects for all related and allied 

products and services which cater to the Infrastructure sector are definitely on the upward swing. 

The Finance Ministry is projecting a 9% growth target for this year (FY2010-11). Government of 

India‟s Economic Survey 2009-10 shows that Services are contributing 57.2% towards India‟s 

GDP followed by Industry comprising of 28% and Agriculture at 14.6%. The challenge is 

whether India will be able to achieve the targeted 9% GDP growth and more in the years to 
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come. The one factor that is explicit is the contribution from the services sector that will remain 

robust and sustained.  

Today, there is a need to consciously look at specific infrastructural success stories around the 

world specifically targeting economically similar countries or smaller ones, analyze the critical 

success factors in each of them and then strategize how the same can be achieved in our country 

(Yeo, 1999).  

India is taking necessary steps to achieve improvements in infrastructure sector with the 

Planning Commission maintaining a database of “Monitorable Targets and Milestones” from the 

current financial year. One of the foremost elements under this sector which needs sustained 

development is the Energy sector – specifically „Power‟. The development of all other elements 

is dependent on availability of power. The broad categories which are monitored under the 

power sector head include Capacity Addition, Power Generation, Transmission Lines 

Commissioned, Village Electrification and R-APDRP.  

The existence of continuous demand supply gap in power is well known and clearly established 

in lot of literature as well as in various forms of digital media. The potential for growth in the 

power generation business (based on expected GDP growth rates) is huge as is evident from the 

projected capacity requirements in the next 20 years.  

The Ministry of Power, India has issued a report titled Integrated Energy Policy (Report of the 

Expert Committee) Planning Commission, Government of India in Aug, 2006. The report 

consists of an electricity requirement projection by the ministry. The following graph shows the 

projection of plan-wise capacity addition till the year 2032: 

 

GRAPH. NO. 1 PROJECTION OF ELECTRICITY REQUIREMENT BY MINISTRY OF 

POWER 
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Source: Integrated Energy Policy (Report of the Expert Committee) Planning Commission, 

Government of India (Aug, 2006) Page. 21 

The pace at which capacity is augmented in India and the rising demand for power ensures that 

the market for power generation will sustain in the long run, atleast for the next 30-40 years 

assuming that the nation will be able to bridge the gap by 2050 (Ministry of Power, 2010). The 

entry of number of private players in various capacities shows the growing interest and prospect 

of business in this sector. A cover story on 12 Infrastructure stocks in the magazine titled Capital 

Market (issue dated. Jan 25 – Feb 07, 2010), companies like JSW Energy, Adani Power, Neyveli 

Lignite Corporation and Bharat Heavy Electricals (BHEL) are positive about the sector with 

robust growth plans. This is apart from centrally-owned NTPC, private power companies like 

Reliance, Tata Power, Essar Power, Indiabulls and Sterlite who are confident about the growth 

prospects in this sector and are investing seriously.  

Based on the established premise that the focus on the future for power generation in India is 

going to remain plentiful and sustained – the thrust will be not only towards installation of new 

capacities but management of the same. This paper aims to discuss the significance of Operation 

and Maintenance (O&M) service aspect in power plants.  

2. REVIEW OF THE LITERATURE 

Power plants are complex systems. It is tough to understand operations and maintenance services 

for power generation business in isolation. The review of literature for this paper is spread over 

topics like fundamentals of setting up a power plant and operational functions of a plant on day 

to day basis to truly appreciate the objective of this paper.  

TECHNICALITIES OF A POWER PLANT 

The construction of a power plant is a long drawn process. It is one of the most resource 

intensive activities in the whole value chain of power generation, transmission and distribution to 

the end-consumer. If we analyze the outlay in the Five Year Plans for the three main activities in 

the Power Sector, we can observe that generation received the maximum percentage. For 

example: The overall funds required for 11
th

 FY Plan was estimated as Rs. 1,031,600 crores 

(Ministry of Power, 2007). The requirement for generation alone was pegged at Rs. 410,896 

crores (~40%).    

The two main sections in a plants life are erection of the plant followed by its day – to – day 

operation and maintenance with a certain accepted level of efficiency and reliability (Shahi, 

2005).  

Projects in India are promoted by the central government, state government or by a private 

promoter. In many cases the owners can be a public-private joint venture.  

Generally, companies select a consultant firm also known as Owner‟s Engineers to prepare the 

detailed feasibility/ project report as well as oversee the work done by the Engineering, 

Procurement, Construction and Commissioning contractor. The selected party or consortium then 

presents a detailed project report (DPR). The final aim of the DPR is to present the project cost 
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estimates and the basis of financial analysis. The DPR is used to gain raise necessary funds to 

execute the project. The following diagram shows the structure of a basic DPR: 

 

 

 

 

 

 

 

 

 

 

DIAGRAM NO. 1 BASIC STRUCTURE OF A DETAILED PROJECT REPORT 

Source: Actual DPR of a Gas-based Power Project (Name of the Project withheld on request) 

OPERATIONAL FUNCTIONS OF A POWER PLANT 

Power plants are highly complex engineering systems erected to generate power using various 

sources of fuel (coal, gas, water, nuclear energy, high speed diesel) as feedstock. Typically a 

power plant consists of turbines, heat recovery system generators, D.M. water plant and balance 

of plant material. These plants are generally continuous process units and run round the clock 

unless they are required to back down (in cases of excess power), they have a preventive 

maintenance scheduled, emergency breakdown takes place or a detailed inspection is due which 

is done after running an unit for a prescribed period (Kiameh, 2002; Mehta and Mehta, 2003; 

Nag, 2004). 

Once the plant has been setup and commissioned by the EPC contractors and approved by 

Owner‟s engineers, the operation of the same has to be managed on a day to day basis by 

competent executives. These personnel can either be on the rolls of the owner‟s company or an 

O&M contractor hired by the owners to perform the necessary tasks. The current trend is to 

outsource non-core functions in the manufacturing business including power.  

OPERATION ROUTINE 

The operation routine fundamentally comprises of generating electricity economically. The 

common operation routine consists of the following: 

 

Basic 

Introduction of 

the Project 

Rationale for the 

implementation of 

the Project 

Resource Organization – Choice of Site, 

Sourcing of Fuel, Water, Equipment, 

availability and appropriateness of land 

Evacuation of 

Power, PPA 

Details 

Technical and 

Commercial 

capability of the 

Promoter 

Technical Features of the Plant – Plant 

Layout, Equipments (Mechanical & 

Electrical), related Civil Construction 

Environmental 

Clearance and 

Pollution Control 

Project Management – Schedule, Execution, 

Choice of EPC and O&M contractors, Human 

Resource Planning and Management 

Proof of necessary 

clearances from 

various agencies 

Project Cost estimation based on financial parameters like plant 

heat rate, PLF, cost of fuel, auxiliary power consumption, debt vs. 

equity ration and interest rates prevailing in the market 
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 The off-taker issues a schedule for power requirement from time to time. The operation 

executives are responsible for adhering to it.  

 Plant startup and shutdown (important operational functions) 

 Plant performance logs have to be maintained for each shift. This is an essential function 

considering the new rules of Availability Based Tariff and Unscheduled Interchange.  

 Managing the Health, Safety and Environment issues 

 Administration of the Fire fighting system 

 Vendor management for routine items 

 Spares procurement (this activity is in conjunction with Maintenance routine) 

 Spares inventory management (this activity is in conjunction with Maintenance routine) 

 De-mineralized Water plant management 

 Plant efficiency management and scheduling preventive maintenance shutdown 

 Creating and managing (version control) O&M manuals (this activity is in conjunction with 

Maintenance routine) 

 Overseeing fuel requirement, procurement and billing activities in coordination with owners 

 Overseeing major inspection of turbines and balance of plant equipment 

 Providing performance data to owners as per established templates or format 

 Training and Development (continuous) 

(Source: Published resources of GEPower, Siemens, Evonik, Thermax, Watsila, Lurgi, 2011) 

MAINTENANCE ROUTINE 

All equipments need periodic maintenance for their upkeep. OEM parties issue standard 

maintenance schedule with the parts that they supply, based on their experience of possible wear 

and tear depending on usage. Maintenance activity is further sub-divided broadly into 

Mechanical and Electrical specialties 

Maintenance can be broadly segregated into the following categories: 

 Preventive maintenance 

 Reactive/ Breakdown maintenance 
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 Predictive maintenance 

 Reliability Centered Maintenance (RCM) – a process used to determine the maintenance 

requirements of any physical asset in its operating context 

Few routine maintenance activities include the following: 

 Periodically overhauling of all equipments 

 Standby Inspection 

 Running Inspection 

 Dis-assembly Inspection 

(Source: Published resources of GEPower, Siemens, Evonik, Thermax, Watsila, Lurgi, 2011) 

There is ample literature on power situation, future requirement, investments, policy directions 

and capacity augmentation projections pertaining to India. But there is a clear lack of in-depth 

analysis of the significance of operations and maintenance services in power plants and its 

potential. The sector is being opened up for private investment but the issue of skills to manage 

the plants and the sourcing of experiences manpower is not being discussed rigorously. There is 

a need to appreciate how plants come into being and once erected what follows. How are they 

maintained on a day to day basis and what opportunities and challenges arise from them?  This 

paper aims to fill in the knowledge gap in this area. 

3. NEED FOR THE STUDY AND OBJECTIVES 

The installed capacity in India (as on 31
st
 August, 2011) as reported by Central Electricity 

Authority (CEA) is 181,558.12 MW. According to a report of the Working Group on Power for 

the 11
th

 FYP, the expected generation and thereby capacity addition required in the 12
th

 FYP is 

around 82200 MW (at 8% GDP and GDP/ Electricity Elasticity at 0.9) (Report of the Working 

Group on Power for the Eleventh Plan (2007-2012), 2007). Considering the statistics and 

projections pertaining to power generation, it is imperative that there will be sustained focus on 

investments in capacity addition and management of existing plants to meet the targets. The 

following diagram shows various stages in the life of a power plant and where O&M fits into the 

scheme: 

Design Manufacturing Construction Operation Maintenance 

Knowledge is owned by 

     

 Manufacturers  Power 

Companies 
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DIAGRAM NO. 2 POSITION OF O&M 

Source: Presentation titled “Technology Transfer in the Power Sector” by Ichiro Maeda (the 

Federation of Electric Power Companies, Japan) in The Asia-Pacific Partnership on Clean 

Development and Climate Sixth Policy and Implementation Committee Meeting held in 

Vancouver, on 30
th

 Oct 2008.  Slide No. 3/ 12 

Operations and maintenance activities form a crucial factor fortifying the viability of a power 

plant. Managing the high level complex equipments and adhering to norms and laws require 

experience, agility and exposure. Managing the O&M costs are crucial for achieving desired 

levels of overall plant performance. The crux of O&M activities lies in human resource as it is 

people intensive.    

The objective of this is paper is to highlight the significance of Operations and Maintenance 

function in power generation plants in India by providing insight on the following specific 

aspects: 

 Ownership types prevalent in India 

 To understand the relative competitive advantage of each of these ownership pattern 

 The critical success factors  

 The significance of O&M in Power Plant Management 

 Opportunities and Challenges of O&M for various ownership types 

4. RESEARCH METHODOLOGY 

METHODOLOGY 

This paper uses Qualitative research methodology. The need is to understand the sector and 

operations and maintenance functions in specific and its potential. The study is an Ex Post Facto 

descriptive research. The focus is on understanding O&M services and presenting the 

opportunities and challenges for the same. This can neither be researched through a cause and 

effect study nor using quantitative statistical tests. The details and intricacies will get glossed 

over if the study is conducted through quantitative means (Ehigie and Ehigie, 2005).  

Ex Post Facto research is conducted when the variables cannot be manipulated as in an 

experiment and a phenomenon is studied after it has occurred or is active (Krishnaswamy, 

Sivakumar, Mathiraj, 2009).  

Information, views and insight about the topic were collected through in-depth unstructured 

interviews. The choice of method was prompted by the subject that required frequent maneuvers 

to absorb newer information which changed the direction of fact finding and questioning (Ehigie 

and Ehigie, 2005; Taylor and Bogdan, 1996). The method of choosing interviewees is explained 

under the “Sampling” sub-head.    The matter of maintaining the confidentiality and anonymity 
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of the respondents (de Laine, 2000) was also assured during the course of interviews by not 

quoting the exact name/ organization/ affiliation of the interviewees in the study. 

SAMPLING 

Considering the opted research methodology and the type of study; the types of sample chosen is 

highly critical. The sampling of respondents for this paper is based on “non-probability 

sampling” specifically using the Snowball samples. The Snowball samples are selected by first 

selecting few respondents related to the area of the topic. These respondents are then requested to 

refer to further respondents whom they feel are competent to aid the objectives of the paper. 

There were total 15 participants. Power sector due to its critical and sensitive nature creates 

covert boundaries for employees, experts and stakeholders to air their views in an unbiased 

fashion. The easier method of gaining insight and responses is through assurances of anonymity.  

DATA 

Secondary data collection for facilitating this study was through the official websites of CEA, 

Ministry of Power, India, corporate websites of O&M companies like Siemens, GEPower, 

Wartsila, Evonik, Lurgi and Thermax. 

Primary information was collected through in-depth iterative verbal interviews. 

5. FINDINGS AND DISCUSSION  

The following discussion is based on the findings after collation of the interview proceedings of 

the participants. 

Generation of power is a very lucrative business in today‟s world where the demand is constantly 

increasing. With the opening up of economy, thrust on the development and growth of the nation 

by strengthening infrastructure, many companies are entering into the power generation segment. 

These companies may or may not have specific experience in the business. Companies are 

entering into generation business for two main reasons: to leverage their core competency or to 

strengthen their value chain.  

The common types of power plant owners today are: 

(1) Owners of Core Business, (2) Conglomerate, (3) Public-Private JV, (4) Foreign Players, (5) 

Captive Power Generators 

The findings of attractiveness of the sector based on ownership pattern and analysis of probable 

competitive advantage has been discussed using Michael Porter‟s Five Forces model as the 

framework. 
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DIAGRAM NO. 3 PORTER’S FIVE FORCES MODEL 

Porter‟s Five Forces Model – Attractiveness of the Industry 

Rivalry amongst existing 

competitors 

Bargaining Power of Buyers Bargaining Power of 

Suppliers 

Threat of Substitutes 

Threat of New Entrants 
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Type of Owner 

Intensity of 

Rivalry (within 

each segment-type 

of owner) 

Bargaining 

power of 

Suppliers 

Bargaining 

power of Buyers 

Threat of 

Substitution 

Threat from 

New 

Entrants 

Remarks 

Core Power 

Business (e.g. NTPC 

or any state 

government plant) 

Negligible as the 

players are 

established, first 

mover. 

Equipment 

suppliers have 

an edge as 

proprietary 

technology, 

fuel suppliers 

also have an 

edge 

Generally SEBs 

are the buyers 

and demand is 

high so 

bargaining 

power is less as 

owner is state 

too  

Very low  Very low Ability to 

provide O&M 

services as a 

new business 

development 

opportunity 

Conglomerate or 

Value chain 

extension (e.g. 

Reliance, Tata 

Power, Essar Power, 

JSW) 

The demand is 

higher than supply 

so competition is 

limited. 

Equipment 

suppliers have 

an edge as 

proprietary 

technology, 

fuel supplier 

maybe a group 

company hence 

less win-win 

Bargaining 

power is high 

with buyers as 

cost of power is 

higher initially 

and are directed 

by CERC 

Considerable 

threat exists as 

cheaper 

generators will 

be considered by 

the buyer 

Moderate Depend on 

O&M services to 

gain advantage 

in the growing 

market 

Public Private JV 

(e.g. GSEG 

(GSPC+Gujarat 

Government) 

State as the 

stakeholder so 

advantageous for 

the player 

Equipment 

suppliers have 

an edge as 

proprietary 

technology, 

fuel supplier 

maybe a state-

owned 

company hence 

Bargaining 

power of buyer 

is not so 

significant as 

state  is both the 

stakeholder as 

well the interest 

party  

Moderate risk of 

substitution if the 

plant runs on 

expensive fuel 

Moderate to 

low 

Can use their 

projects to 

develop their 

own in-house 

O&M team and 

take over 

running of the 

plant at a later 

date 
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Type of Owner 

Intensity of 

Rivalry (within 

each segment-type 

of owner) 

Bargaining 

power of 

Suppliers 

Bargaining 

power of Buyers 

Threat of 

Substitution 

Threat from 

New 

Entrants 

Remarks 

less bargaining  

Foreign Player (e.g. 

Enron) 

Competition is 

weak so space for 

foreign players to 

participate 

Equipment 

suppliers 

maybe a group 

company so 

less bargaining, 

alternately the 

player might 

have many 

installations so 

bargaining 

power with the 

owner, fuel 

suppliers have 

an edge 

Bargaining 

power of the 

buyers is high as 

international 

player, costs are 

high and power 

rate decided by 

CERC  

Considerable 

threat exists as 

cheaper 

generators will 

be considered by 

the buyer 

Moderate Can enter into 

O&M business 

like Evonik has 

done in 

Germany. 

Captive Power 

Generator and Users 

Negligible as the 

players are selling 

their excess 

capacity after 

catering to their 

manufacturing unit 

Equipment 

suppliers have 

an edge as 

proprietary 

technology, 

fuel suppliers 

also have an 

edge 

Bargaining 

power is less as 

the plant is not 

generating for 

selling power as 

the core activity 

Low as the 

plant‟s core 

business is not 

generation for 

sale 

Low Third party 

O&M is a 

solution if the 

capacity is high 

else in-house 

team would be 

more cost 

effective 

 

TABLE NO. 1 COMPETITION ANALYSIS USING PORTER’S FIVE FORCES MODEL 
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Based on the relative competitive advantage of various types of owners, there are few critical 

success factors which lead to profitability:  

a) Investment on the plant – capital cost 

b) Type of technology adopted (synonymous to type of fuel) 

c) Fuel supply agreement (FSA) and cost of fuel 

d) Maintaining the heat rate of the plant 

e) Financial strength and viability of the buyer  

f) Successful negotiation of the power purchase agreement (PPA) 

g) Controlling the operating (variable) expenses of the plant (5 – 10%) 

The management of these factors forms the key to success. The first six points are generally 

dependent on lot of extraneous factors and not easily controllable. Point (g) is a recurring cost 

and one that can create a major impact on the overall cost of per unit power generated. 

In a country like India, generating power is not enough. It has to be at a reasonable cost so that 

buyers are available to buy it for base load else the investment in a plant will be futile and the 

cost of power will make the plant unviable. Cost of power generated is normally segregated into 

three parts (Mehta & Mehta, 2003): Fixed cost, Semi-fixed cost and Operating Cost. The cost of 

setting up a plant (cost of acquiring and implementing all resources) forms the bulk of fixed cost. 

Interest on funds, depreciation of plant and machinery, statutory payments (taxes) and preventive 

maintenance are part of the semi-fixed cost. Cost of fuel (which forms 70% of the variable cost), 

breakdown maintenance, salaries and other miscellaneous expenditure amount to the operating 

cost which varies based on units generated. The fixed and the semi-fixed cost are static and will 

be recovered through the life of the plant (average life being 20-25 years). The competitiveness 

and financial agility remains in managing the operating cost on a day to day basis. The 

importance of this cost is what leads us to significance of O&M function as stated by the 

participants. 

Power off-takers do not depend on a single supplier but a handful of them. The demand for 

power is not constant and varies with season, time of the day, economic conditions etc which are 

constantly changing. Based on the demand for power, the off-takers (who have a hierarchy list of 

their suppliers with the cheapest power supplier topping the same) start evacuating power from 

their suppliers. In case of base load, the expensive power suppliers do not get much demand. 

This affects their PLF and profitability. Hence it is imperative to run the plant efficiently by 

proper selection of equipments and good quality operation and maintenance.   

The main functions of an O&M team (in-house or third-party) in a power plant consist of 

operations, maintenance, laboratory and safety. O&M costs are generally in the range of 5-10% 

of the overall cost.  
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O&M role responsibilities include maintaining a prescribed level of performance, plant 

availability and power generation, optimum level of fuel consumption and maintaining the 

accepted heat rate, compliance with environment norms, spares procurement and inventory 

management, training and development of human resources, developing and managing 

operations and maintenance manuals including archiving the same, establishing and maintaining 

a plant information management system (PIMS), developing maintenance policies, formulating 

maintenance procedures and conforming to a schedule to perform the same. Maintenance also 

includes plant inspection.    

Large power companies feel that there is a growing need for professionals to support the spurt in 

generation capacities. A CEA estimate puts the number to around a whopping 8 lakhs 

considering the pace of growth in the coming decade. In a white paper on Strategy for 11
th

 Plan 

by Central Electrical Authority (CEA) and Confederation of Indian Industry (CII), the estimate 

for O&M manpower is pegged at around one million which includes skilled and unskilled 

workers (White paper on strategy for 11th Plan, 2007). 

But there is a shortage of skilled manpower in India. In order to overcome the issue many plants 

are resorting to outsourcing their O&M activities to third party contractors. It also aids in cost 

reduction.  

There are two options for operations and maintenance –  

 Maintaining an In-house O&M team  

 The original power plants in India including NTPC have their own operations and 

management staff. 

 One factor that participants have highlighted is that garnering employee satisfaction and 

loyalty continues to be one of the prime challenges (Heintzman and Marson, 2005). 

Established companies can diversify into providing O&M services utilizing their in-house 

trained strong team thus, enriching the job profile. It would prove to be an ideal win-win 

situation; the company will be optimizing the use of its trained human resources and the 

employees will enjoy better and challenging job content.  

 Outsourcing it to a third party O&M contractor.    

 It is not binding for the owners of a plant to be technically competent to run the plant on a 

daily basis as they can organize for necessary contractors/ parties who can carry out the 

activities for the owners. This is where O&M contractors (service providers) come into 

play. Similar to EPC contractors, O&M contractors can be engaged to run the plant on a 

daily basis by maintaining a certain performance level based on set parameters. On 

achieving the desired levels of efficiency in running the plant, the O&M contractor gets 

an incentive otherwise they are penalized.  

 Few examples of O&M around the world are: Genelba CCPP 700 MW Argentina – 

O&M Evonik, Agua del Cajon CCPP 680 MW Argentina – O&M Evonik, Canoas Gas 

Turbine Plant – Brazil 160 MW – Evonik, El Kuraimat 1300 MW Egypt – O&M Evonik, 
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Rades II CCPP – Tunisia – O&M Evonik, Kuo Kwang 460 MW Taiwan – O&M 

Siemens, Tahaddart 384 MW Morocco – O&M Siemens, Arrubal 800 MW Spain – 

O&M Siemens, Cementos Diamante Samper 25 MW (Mexican Cemex Group) – O&M 

Wartsila, PT Aneka Tambang Tbk (Antam) 152 MW Indonesia – O&M Wartsila. 

 Few examples of O&M in India are:  

Name of the Plant O&M Partner Capacity 

Sterlite Energy Ltd. (Vedanta 

Resources Plc) 

Evonik Energy Services India 4 X 600MW  

GSEG, Hazira Evonik Energy Services India 156.1 MW 

Haldia Petrochemicals Ltd. Cogen Ltd. Evonik Energy Services India 116 MW 

Gujarat Ambuja Cements, Kodinar Wartsila 56 MW 

Indo Rama Synthetics Ltd. Wartsila 52.6 MW 

 

TABLE NO. 2 FEW SELECTED OUTSOURCED O&M EXAMPLES IN INDIA 

 In a recent online discussion of a group called Power Plant Operations and Maintenance 

on the website of Linkedin, cost reduction of maintenance by outsourcing the same was 

mentioned as one of the major trends predicted for the future. The players offering third 

party work in this area are few and competition is not so steep. According to a GE 

brochure – pricing of O&M can be Cost Plus, Firm Price or Performance Based. Certain 

O&M service providers also maintain spares in inventory and are compensated for that 

too. 

Like all business strategies, outsourcing too has both benefits and risks. While there is access to 

expertise (especially technical), options for cost cutting, on the other end of the spectrum issues 

of information security, contract terms and long term competitive advantage can be difficult 

(Metters, King-Metters and Pullman, 2006). Decision to outsource is loosely based on 

opportunity cost. Typically in an organization, it is felt that non-core activities should be 

outsourced. The term non-core is highly subjective.  

The foremost strategic item for a power plant is managing its operation and maintenance 

functions. There is a need to create strategic alliance to form a win-win situation as lack of 

proper O&M can lead to supply problems. Kraljic Matrix (Kraljic, 1983) was devised to 

recommend a purchasing strategy for firms‟ items. The following diagram shows the 2X2 matrix 

developed by Kraljic.  
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DIAGRAM NO. 4 KRALJIC MATRIX 

The four categories of items as depicted in Kraljic matrix can be analyzed in context of power 

plants. The important items for consideration fall under the category of Strategic and Bottleneck 

Items. The proprietary items like turbines and compressors are bottleneck items where the 

supplier dominates the purchasing scenario and nothing spectacular can be done in this regard 

except negotiating with the equipment supplier to invest and create a stake in the generation 

company. According to the participants, the scope for power plant owners is to explore the 

opportunities and challenges of O&M as a possible strategic factor. The following table 

represents the analysis of Opportunity and Challenges of outsourcing O&M services for various 

types of owners especially for the O&M phase of a project.  

Types of 

Owners 

Opportunities Challenges 

Core Power 

Business  

(In-house team) 

Experienced staff available due to 

years of business, available 

knowledge bank from multiple 

installations 

Deploy part of the experienced team 

while setting up new projects, 

diversify into O&M business 

Increase in variable cost over the 

years of operation, Cost of 

recruitment, training, development & 

retention 

Retention of the team and 

obsolescence of skills due to inertia 

and job security 

Conglomerate  

(In-house team) 

Control over cost of operation as well 

as plant performance 

To maintain optimum levels of 

human resource, development of 

skilled personal for other internal 

Cost of recruitment, training, 

development & retention, lack of 

exposure and knowledge bank 

Retention of the team, cost overruns, 
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Types of 

Owners 

Opportunities Challenges 

group projects, discharge CSR 

through local recruitment 

lack of experts for critical situations 

Public Private 

JV  

(In-house team) 

Unique combination of public sector 

networking and private sector 

discipline in operation 

Development of skilled personal for 

other projects, hiring of locals to 

discharge corporate social 

responsibility (CSR) 

Cost of recruitment, training, 

development & retention, covert 

pressure during recruitment, conflict 

of interest of private and public 

parties 

Retention of the team, excess 

manpower and redundancy of role, 

uneconomic decisions 

Foreign Player  

(In-house team) 

Control of overall plant and 

redeployment of experienced staff 

from other locations thereby ensuring 

optimum usage and cost 

Recruiting locals for the team thereby 

creating a cheaper option of human 

resource and reduction in total cost of 

operation 

Cost of recruitment, training, 

development & retention, relocation 

of staff from other sites, 

developmental expenses in a new 

country or location, implicit pressure 

to hire locals 

Retention of the team, managing 

expatriates and their cost, 

administrative hurdles for the team in 

the local country 

Captive Power 

Generator and 

Users 

(In-house team) 

Core business is not power generation 

hence control over manpower and 

costs apart from rotational training of 

staff 

Diversify into O&M for similar type 

of plants, development of human 

resource 

Cost of recruitment, training, 

development & retention 

Retention of the team 

Third Party 

O&M Service 

provider  

Availability of skilled manpower 

with variety of experience in terms of 

size and technology, pool of experts 

centrally located to help on a need 

basis, vast knowledge bank 

developed over the years, experience 

of documentation and spares 

management 

Utilization of skilled manpower, 

Impact of tight O&M budgets of 

owners, cut-backs in securing 

contracts, impractical terms and 

conditions, performance parameters, 

equity stake in projects to ensure 

earnestness in managing the project 

Discontinuation of contract, penalties 

due to unforeseen circumstances, 

retention of trained team (training 
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Types of 

Owners 

Opportunities Challenges 

thereby generating higher revenue per 

person, experience of newer 

technology and sites, developing 

local teams which help in reducing 

costs, development of business 

network in the country to gain more 

orders and contracts 

cost), local administrative pressure 

and vested interest, incompatibility 

with EPC contractor or owner 

 

TABLE NO. 3 OPPORTUNITIES AND CHALLENGES FOR O&M SERVICES 

The above discussion exemplifies that there is a growing importance of O&M services which can 

help circumvent the issue of manpower and skill-set shortage (narrowing he competency gap) 

apart from running the plants efficiently and subsequently bridging the demand and supply gap. 

It can become a possible option for diversification of business for established power plant 

owners and thereby increase their value and expertise. Newer investors have the scope of 

entering the power generation business as the lacunae of experience in running a plant can be 

overcome by employing third party O&M contractors. The opportunities are encouraging and the 

significance of the function is steadily becoming vital.     

6. CONCLUSION 

The coming decades look highly promising as far as infrastructural development is concerned in 

India. The power sector will definitely be the pith of this entire phenomenon. The need for 

massive generation capacity augmentation is imperative. This is making the sector highly 

lucrative for investment as the demand far surpasses the supply. Many players from various 

backgrounds are entering this business irrespective of any past experience or not. Once a plant is 

erected and commissioned, the challenge is to run it profitably in the long run. The requirement 

for skilled manpower with experience apart from junior staff is expected to grow multifold. The 

need to fill up the competency gap will be extremely critical.  

Thus, there is a huge scope for O&M functions in the power sector and the market for such 

services is growing. Foreign parties can enter Indian power sector through the O&M route 

means. Indian companies like NTPC have the scope of optimally utilizing their vast manpower 

resource base to diversify and create a new business unit. The challenges are weighty but the 

opportunities are equally attractive. It will not only be beneficial financially but technically 

enrich the team by the exposure of various plants around the world. The coming decade or two 

will confirm that the power sector will significantly thrive on the evolution of operations and 

maintenance functions.  
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