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 “Energy Auditing India”

Introduction

Right from its inception in 1978, PCRA was mandated to spread the importance of oil conservation across the country and assist the major oil-consuming sectors of economy on the efficient utilisation of energy. One of the objectives of PCRA as approved by the Governing Body is to function as a “Think Tank” to the Govt. of India for proposing future policies and strategies on energy efficiency, petroleum conservation & environment protection.

Energy conservation is a multifaceted activity involving both promotional & regulatory measures. The promotional measures include awareness campaign, education & training, demonstration projects, R&D of energy efficient products/ processes and feasibility studies. The Regulatory measures include framing rules for mandatory audit for large customers; devise norms of energy consumption for various sectors, implementation of standards and provision of fiscal & financial incentives. The level of energy efficiency in developing countries is very low. The reasons for this are lack of technical knowledge, non-availability of an energy efficient equipment / machinery and energy subsidies. Energy subsidies, particularly those encouraging energy consumption by keeping the energy prices low, result in low efficiency, environmental degradation and increased energy intensity. 

In an ideal situation, the energy intensity measures, how much energy is consumed per unit of GDP growth. Energy efficiency is only one aspect of energy intensity. In order to analyse the trends in energy intensity, it is necessary to separate energy intensity changes into structural & behavioural changes on the one hand and technical energy efficiency changes on the other hand. The energy intensity is closely related to economies of scale, process technology, instrumentation & control, structural changes, Govt. policies and end users behaviours. As per world energy outlook, India’s energy intensity per unit of GDP is higher by 3.7 times that of Japan, 1.4 times that of Asia and 1.5 times that of USA, indicating very high energy wastage and thus potential of substantial energy savings. This calls for concerted efforts by all consumers of energy, especially the industry, since they are the largest consumer of energy in the country, to reduce energy intensity for their outputs.

As can be seen from the given table, In India, the industrial sector consumes 50% of the total commercial energy but contributes only 25% to the countries GDP growth. Currently, this sector consumes more then 100 MTOE (million tones of oil equivalent), with a growth rate of about 6% per annum. There is need; therefore, to bring about substantial improvements in the efficiency of energy use in the industrial sector, particularly with the Indian economy opening up to the global markets. This would enable the Indian industry to compete effectively in the global market and also ensure higher profits. Based on various analysis, a saving potential of around 20% has been identified   in the industrial sector without significant investment.

	Sector
	% Contribution to GDP
	% Energy Consumption

	Industry
	25
	50

	Agriculture, forestry & fishing
	23
	2

	Service
	50
	48

	Infrastructure
	
	

	Training & Consultancy
	
	


Concept

To highlight the energy intensity of country as a whole and to appreciate the need of performing Energy Audit of the country, a brainstorming session was organized in PCRA , where it was decided to first generate a concept paper “Energy Auditing India”. The idea emerged from the basic concept of Energy Auditing of industries .In the mean time, we held two rounds of discussion with M/s Winrock International and deliberated at length the type of inputs required for the concept paper.

Industrial Energy Audit

For any industrial unit, the first step in adopting a plan for improvement of energy efficiency is to carry out an energy audit. Energy audits provide a quantitative and technical basis for assessing how different forms of energy are being used and for quantifying energy use according to discrete functions. They are important tools for identifying the potential for improvements in energy efficiency and indicate direction towards  which energy management efforts should be concentrated. 

Industrial Energy Audit is a vital link in the energy management chain. It is an effective tool in defining & pursuing comprehensive energy management programmes. An effective energy management programme should be based on numerical objectives and the action required to achieve these objectives. The 1st step in this direction is sound knowledge of the current performance of the plant , of major operating departments and of key items of equipment. Using this information, technical analyses is performed to check the present efficiency of energy use and to identify areas where technical improvement might be made. A good understanding of the parameters affecting the manufacturing process is essential. The cost involved for achieving enhanced performance is determined and financial analyses performed to identify cost effective measures. A program of specific actions can then be developed, with priorities assigned that take into account both financial and technical analyses. The overall process from data collection to fixing energy saving potential is often called “an energy audit. The steps involved in an industrial audit are: - 

· Inventory Control

· Process details

· Plant & machinery

· Product range & product quality

· Cost & quality of various energy inputs.

· Assessing the present energy consumption pattern

· Relating energy inputs & production cost

· Identifying potentional areas of energy losses.

· Highlighting wastages in major areas

· Fixing of energy savings potential/ targets.

For most practical purposes, the objectives of a typical energy audit are as follows :-

1. To obtain information about plant equipment and physical facilities, including design data, characteristics of machinery and production capacities.

2. To determine from historical records, the energy consumption and corresponding production and activity figures for the plant and for important operating departments within that plant.

3. To determine through on-site measurement, the actual operating parameters and performance of equipment and process

4. To observe the nature and extent of energy management procedures and the relevant management organisation within the plant.

5. To analyse the data obtained and the observation made, establishing the efficiency of energy utilisation, identifying potential measures for improvement and carrying out financial analysis of these measures.

6. To identify and characterise the constraints in improving energy efficiency – including organisational, technical and financial constraints.

7. To develop a logical action plan for the plant, addressing the constraints identified including specific recommendations (and priorities) based on the data collected and justified in technical and financial terms by the analyses.

Energy Auditing of the Country

Very much similar to the industrial Energy Audit, Energy Audit of the country also involves in-depth study of the existing system .  i.e., stock-taking and to identify areas of concern requiring system improvement. Overall system improvement will involve action-oriented approach to the following strategic issues: 

· Integrated resource planning

· Resource mobilization 

· Demand side management

· Policy guidelines & concept

· Process integration, which include vocational programmes for skill building & skill updation etc.

· Behavioural & attitudinal changes through mass media

· Statutory measures to curb inefficient use of energy f,uel adulteration & environment protection

Integrated Resource Planning



With traditional utility planning, planners take into consideration the demand to be met, the reliability to be achieved and applicable government policies and regulations. The planner then selects the types of fuels, power plants, distribution systems and patterns, and power purchases that will meet these objectives with minimum revenue requirement .Options are selected only from the supply side  as opposed to the demand side of the energy system. 

IRP attempts to take the traditional planning approach several steps further. It strives to: 

1. Evaluate all options, from both the supply and demand sides, in a fair and consistent manner. 
2. Minimize costs to all stakeholders (and not just costs to the utility). 
3. Create a flexible plan that allows for uncertainty and permits adjustment in response to changed circumstances.

Demand-Side Management


Demand-side management measures take advantage of opportunities to increase the efficiency of energy service delivery; these opportunities are not being fully taken advantage of in the market. To make use of DSM measures requires special programs that try to mobilize cost-effective savings in energy and peak demand. These programs help overcome various barriers that prevent many cost-effective DSM measures from being adopted; these barriers exist even in countries with fully developed market economies. Without DSM programs, these energy and peak demand savings would not occur or would materialize only after significant delay, and in any case could not be relied upon, forcing utilities to construct expensive back-up capacity and causing higher rates. 

Process integration

Process integration always results in energy savings. Process integration is a management/design tool used to optimise energy resources in process plant employing conventional technologies.  Process intensification involves making fundamental changes to processing technologies to yield improved product quality, throughput and energy efficiency.
Process integration is an established technology for continuous processes in the chemical industry.  Pinch analysis is the most common process integration tool.  It involves the use of heat exchanger networks to optimise heat energy by linking hot and cold process streams in the most thermodynamically advantageous way.  Other tools take into account all energy flows (eg potential energy, pressure and momentum) using a technique known as exergy analysis. Developments are still needed to improve the analysis tools as well as technologies to recover the waste heat. One of the important areas is batch process integration.. 

In the context of “Energy Auditing of the Country” the process integration means synergistic role and action of various actors, which include: -

· Government – National & State level

· Energy Efficiency Agencies

· Equipment manufacturers

· Non Government Organisations (NGOs)

· Ministries / Departments like

· Planning Commission

· HRD Ministry

· State Technical Education Boards

· Department of Science & Technology

· Ministry of Power 

· State Electricity Boards etc.

Attitudinal changes through mass media:-

One of the objectives of PCRA is “To create awareness among masses about the importance, benefits and methods of conserving petroleum products and clean environment by enhancing information and capacity building”

A number of initative have been taken by PCRA to bring in attitudinal changes amongst the masses for efficient utilisation of energy .

· An infotainment radio programme “Boond Boond Ki Baat” is being aired on every Monday at 9.30 am at AIR FM Gold to spread awareness on the issues concerning energy efficiency & environment protection. The important topics covered so far are Energy Act, Coal Bed Methane, Green House Gases , Bio-fuels , Solid waste management, CNG, Fuel cells , Auto fuel policy and energy efficient lighting  system etc.

· A very interesting edutainment programme “Khel Khel Mein Badlo Duniya”  is being broadcasted on Doordarshan. The programme has been produced by PCRA and DAVP. The main topics covered in the various episodes of this programme are: -

· Wind Energy

· Solar Energy

· Bio-gas

· Vermiculture

· Transportation of petroleum products

· Vehicle population in metros

· Metro Rail 

· Energy saving potential in different industries etc.

· Large number of industrial & vocational films covering the topics like steam utilization in industry, effluent treatment plants, fuel oil handling, variable speed drives etc. have been produced.

· Large amount of literature giving useful tips for efficient utilization of energy and    petroleum products in various sectors of economy is being printed and distributed by PCRA.

In addition, sectors specific approaches covering energy conservation pattern of major industries like Steel, Textiles, Cement, Paper, Petroleum & Petrochemical etc will be required to address the issue in a holistic manner to meet the stated objective of PCRA working as “Think Tank “ to Govt. Of India.

(A slightly diff version --- compare and finalise)
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 “Energy Auditing India”

Introduction

Right from its inception in 1978, PCRA was mandated to spread the importance of oil conservation across the country and assist the major oil-consuming sectors on the efficient utilisation of energy. One of the objectives of PCRA as approved by the Governing Body is to function as a “Think Tank” to the Govt. of India and propose strategies and future policies on energy efficiency, petroleum conservation & environment protection.

*** (means u have jumped abruptly to new subject)

In an ideal situation, the energy intensity measures, how much energy is consumed per unit of GDP growth. Energy efficiency is only one aspect of energy intensity. In order to analyse the trends in energy intensity, it is necessary to separate energy intensity changes into structural & behavioural changes on the one hand and technical energy efficiency changes on the other hand. The energy intensity is closely related to economies of scale, process technology, instrumentation & control, structural changes, Govt. policies and end users behaviours. As per world energy outlook, India’s energy intensity per unit of GDP is higher by 3.7 times that of Japan, 1.4 times that of Asia and 1.5 times that of USA, indicating very high energy wastage and thus potential of substantial energy savings. This calls for concerted efforts by all consumers of energy, especially the industry, since they are the largest consumer of energy in the country, to reduce energy intensity for their outputs.

As can be seen from the given table, In India, the industrial sector consumes 50% of the total commercial energy but contributes only 25% to the countries GDP growth. Currently, this sector consumes more then 100 MTOE (million tones of oil equivalent), with a growth rate of about 6% per annum. There is need; therefore, to bring about substantial improvements in the efficiency of energy use in the industrial sector, particularly with the Indian economy opening up to the global markets. This would enable the Indian industry to compete effectively in the global market and also ensure higher profits. 

	Sector
	% Contribution to GDP
	% Energy Consumption

	Industry
	25
	50

	Agriculture
	25
	2

	Service
	50
	48

	Training & Consultancy
	0
	0


In this chart can we add the rate at which demand is growing?

Concept

To highlight the energy intensity of country as a whole and to appreciate the need of performing Energy Audit of the country, a brainstorming session was organized in PCRA , where it was decided to first generate a concept paper “Energy Auditing India”. The idea emerged from the basic concept of Energy Auditing of industries. 

Industrial Energy Audit

Industrial Energy Audit is a vital link in the energy management chain. It is an effective tool in defining & pursuing comprehensive energy management programmes. Energy audit in an industry starts from stock-taking of the following issues: -

· Cost & quality of various inputs vis-à-vis cost of input energy

· Assessing the present energy consumption pattern

· Relating energy inputs & production cost

· Identifying potentional areas of energy savings
· Highlighting wastages in major areas

· Fixing of energy savings potential/ targets.

· Comparing gains through energy saving with the net profits.
NO MENTION OF SFC??

The overall objectives of Energy Audit are:   -

· To identify the areas of improvement.

· To adopt measures requiring system improvement / parameter optimisation.

· To implement measures requiring minor investments.

· To identify areas requiring major investment i.e, technology upgradation/ installation of EE equipment.

· To establish techno economic feasibility of the proposed changes.

· To calculate pay back period for the adopted measures.

· Processes integration to minimise energy losses.

Energy Auditing of the Country

Very much similar to the industrial Energy Audit, Energy Audit of the country also involves in-depth study of the existing system i.e., stock-taking and to identify areas of concern requiring system improvement. Overall system improvement will involve action-oriented approach to the following strategic issues: 

· Integrated resource planning

· Resource mobilization 

· Demand side management

· Policy guidelines & concept

· Overall process integration, which include vocational skill building & skill updation etc.

· Behavioural & attitudinal changes through mass media

· Statutory measures to curb inefficient use of energy f,uel adulteration & environment protection

In addition, sectors specific approaches covering energy conservation pattern of major industries like Steel, Textiles, Cement, Paper, Petroleum & Petrochemical etc will be required to address the issue in a holistic manner to meet the stated objective of PCRA working as “Think Tank “ to Govt. Of India. 

