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ABSTRACT

Energy efficiency has been long recognized and accepted as a resource that, when
balanced with new generation and other supply options, contributes to the country’s
growing electricity needs. Since electrical energy is the form of energy that cannot be
effectively stored in bulk, it must be generated, distributed and consumed immediately.
But load on the power plant is variable in nature. The power plants are designed to meet
the maximum demand. However, there is large difference between peak demand and
average demand which results in high generation cost per unit. Since peak demand is
increasing sharply that demand large installed capacity. It is not possible for developing
countries to meet the targeted capacity by installing new power plants. Regulated utilities
have had to experiment with alternative program strategies in their efforts to meet
increasingly aggressive targets and to coalesce around new market players. Since
electricity is an essential input in all the sectors of any country, hence we need to focus

on alternating means by which electricity can be saved and effectively utilized.

The effective solution to above said problem is DSM strategies that lower the peak
demand and bring immediate benefit to utilities and customers. During the last fifteen to
twenty years, DSM -- with this or other designation -- has made an invaluable
contribution to sustainable development, allowing growth to be simultanecous with
environment protection. The theory and practice behind DSM is actually fundamental to
the Market Transformation concept, which relies on the action of both regulators,
economic agents and consumers to achieve an energy )e/fﬁe—im‘:)nomy through

education, technology replacements and adequate building afid energy management

There are different types of DSM measures that can reduce energy demand for the end-
user, that can manage and control loads from the utility side, and that can convert

unsustainable energy practices into more efficient and sustainable energy use.

This paper deals with the basic concept of Demand Side Management (DSM), objective,
problems, DSM methods, the need for DSM so that electricity demand could be reduced
at consumer end through effectively control and manage loads from utility side, the

benefits and challenges of DSM.
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CHAPTER 1: INTRODUCTION

This project covers “demand-side management” or DSM, as applied to energy efficiency
measures that modify or reduce end-users’ energy demand. This has traditionally been
applied to electricity loads but is also used for changes that can be made to demands for
all types of energy. The benefits for the energy user are reduced energy costs for a given
output (production level or other measure of activity). For the energy provider, the

benefit is a better use of its supply capacity.

From a utility point of view it would seem that a sensible business approach would be the
promotion of consumption thereby increasing sales. This would be true if there were an
excess of capacity and revenues were the only important factor in an energy supply
system. However, increased revenues does not translate necessarily in higher profits and
in some situations a least-cost planning approach would/could prove the implementation
of DSM measures to be more profitable than investing in new generating capacity.
Utilities might therefore be better advised to promote DSM and energy saving. From an
environmental perspective, a decrease in energy demand due to improved efficiency
reduces the environmental impact of energy consumption associated with a particular
level of production or other activity. In this respect, promoting DSM can thus enhance the

public image of a utility company.

The objective of DSM is to reduce the peak electricity demand and promoting the

energy'efﬁcient devices. In fact to reduce the overall load on electrical network, total
consumption and peak demand can be reduced by:
e Improving the load curve

e Energy Conservation

Benefits of DSM //

/

Utility economic benefits- I

e Reduction in excess cost for meeting peak load requirement
e Reduction in Line Losses

e Increase in effective system capacity




Customer economic benefits-

e Reduction in Energy Consumption
e Low Operating Cost
e Better equipment performance

e Longer equipment life

1.1 OVERVIEW

The DSM strategies have the objective of maximizing the end use efficiency to avoid/
postpone the requirement of new generating capacity. In DSM three concepts are clearly

identified: Demand Response, Energy Efficiency and Energy Conservation

Demand-side management (DSM) has been traditionally seen as a means of reducing
peak electricity demand so that utilities can delay building further capacity.It’s the
process of managing energy consumption to optimize available and planned resources for
power generation. DSM incorporates all activities that influence customer use of

electricity and results in the reduction of the electricity demand, which are mutually

beneficial to the customers and the utility. \/

In fact, by reducing the overall load on an electricity network, DSM has various
beneficial effects, including mitigating electrical system emergencies, reducing the
number of blackouts and increasing system reliability. Possible benefits can also include
reducing dependency on expensive imports of fuel, reducing energy prices, and reducing
harmful emissions to the environment. Finally, DSM has a major role to play in deferring
high investments in generation, transmission and distribution networks. Thus DSM
applied to electricity systems provides significant economic, reliability and

environmental benefits.

When DSM is applied to the consumption of energy in general—not just electricity but
fuels of all types—it can also bring significant cost benefits to energy users (and

corresponding reductions in emissions). Opportunities for reducing energy demand are




.)\

numerous in all sectors and many are low-cost, or even nocost, items that most
enterprises or individuals could adopt in the short term, if good energy management is

practised.

1.2 BACKGROUND

Demand for any commodity can be modified by actions of market players and
government (regulation and taxation). Energy demand management implies actions that
influence demand for energy. DSM is originally adopted in electricity, today DSM is

applied widely to utility including water and gas as well.

Reducing energy demand is contrary to what both energy suppliers and governments
have been doing during most of the modern industrial history. Whereas real prices of
various energy forms have been decreasing during most of the industrial era, due
to economies of scale and technology, the expectation for the future is the opposite.
Previously, it was not unreasonable to promote energy use as more copious and cheaper
energy sources could be anticipated in the future or the supplier had installed excess

capacity that would be made more profitable by increased consumption.

In centrally planned economies subsidizing energy was one of the main economic
development tools. Subsidies to the energy supply industry are still common in some

countries.

Contrary to the historical situation, energy prices and availability are expected to
deteriorate. Governments and other public actors, if not the energy suppliers themselves,
are tending to employ energy demand measures that will increase the efficiency of

energy consumption.

DSM is also known as Energy Side Management or Energy Demand Management whose
ultimate aim is to reduce the peak demand of power plant. DSM has different means for
different categories of peoples. For utility company, DSM means avoiding or delaying

the need to construct new generating capacity by reduction or shift of consumer’s energy

use period . For domestic consumer, DSM means an opportunity to save money by
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reducing their électricity bill taking the advantage of financial incentive provided by
utility. For industrial customers, DSM would translate to lower production cost and more
competitive product. In other words, DSM refers to steps taken by utility and consumer

on meter side to change the amount or timing of energy consumption.

The concept of demand-side management (DSM) has been introduced in the USA (after
the energy crisis in 1973), more specifically in the electricity industry, in the mid-

eighties.

The trend towards highly regulated DSM in the USA, actually fc;rcing utilities to adopt
certain decisions though with the guarantee of financial compensation, shows in itself
that these instruments have been considered of high societal value. DSM has been
identified since the infancy of the concept as a privileged tool for utilities to contribute to
the societal goal of environment protection -- besides being profitable on its own in many
cases. In view of this advantage, in some countries regulations have been issued and
accompanying procedures implemented that sought to maintain economic advantage for

the utilities while promoting energy efficiency on the demand side.

DSM facts in the United States-

* In 1999 in the United States, 459 large electricity utilities had DSM programs.

These programs saved the large utilities 50.6 billion kilowatt hours (kWh) of energy
generation. This represented 1.5 per cent of the annual electricity sales of that year.

* New York has the potential to reduce demand by 1,300 MW

e DSM—enough to supply power to 1.3 million homes.

The Indian power sector has more than tripled its installed capacity, from 30,000 MW in
1981 to over 100, 000 MW in 2001. Despite this growth in supply, its power system is
struggling to overcome chronic power shortages and poor power quality. With the
demand exceeding supply, severe peak (around 18%) aﬁd energy (around 10%) shortage
continue to plague the sector. In 1991, IPP proposal exceeds 150,000 MW, while in
2001, just 3,500 MW of IPP power was actually operational. Even if captive market
capacity addition of 1500-2000 MW per year is included, a total capacity addition of not

more than 6,000 MW a year over the next 4-5 years is only expected. This translated into
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US$6 billion of investment and several million tons of additional pollutants but would

still not close enough to meet the targeted capacity increases.

Ever increasing demand for electrical energy has become a notable feature of modern
civilization for quite some time now, we find them in situation, where the gap between
the demand and supply of electrical energy is continuously widening. We are not able to
meet the energy demand. The gap between demand & supply of electric energy is
widening at the rate of 3% day by day. Bridging this gap by setup of new power plant is
very difficult & expensive proposition. This situation is not likely to improve in
immediate future. As we know that electricity is an important input in all the sectors of
any country’s economy, hence need to find alternate methods to reduce peak demand and
to save electricity. Electricity shortages are exacerbated by inefficiencies mainly in end-
use system. The inefficiencies in the end use system is due to irrational tariffs,
technology obsolescence of industrial processes and equipment, lack of awareness,
nascent energy services industry and inadequate policy drivers. The only value way in
handling these crises is to overcome these inefficiencies in end uses that is possible with

Demand Side Management Strategy.

Numerous studies in China and other countries have found that cost effective DSM
programs can reduces the electricity use and peak demand by approximately 20-40%. In
India, great opportunities for reducing energy demand using DSM are available in all the
sectors, many are low cost, or even individual can adopt them that help to reduce the
electricity demand and per unit generation cost, improving reliability and environment

and social improvement.

1.3 PURPOSEOF THE STUDY:

Demand Side Management (DSM) usually is part of the least cost option of providing
reliable and efficient energy services and hence provides a cost effective substitute for
power plants. The rationale for DSM can be justified when we weigh other load
management or more precisely supply management alternatives from the perspective of

the utility, customers and society.




DSM has been originally defined as the planning, implementation and monitoring of a set
of programs and actions carried out by electric utilities to influence energy demand in
order to modify electric load curves in a way which is advantageous to the utilities.
Changes in load curves must decrease electric systems running costs - both production
and delivery costs -, and also allow for deferring or even avoiding some investments in
supply-side capacity expansion. Thus, DSM has been driven by strict economic reasons.
Hence, in societal terms, this was a typical win-win situation, as consumers would also

benefit from cheaper energy services, as overall efficiency would increase.

Objectives:

1.To be able to define demand-side management.

2.To assess the concepts and need for DSM.

3.To provide an overview of the different types of demand-side management measures
and the benefits.

4.To understand the challenges facing the implementation of demand-side management

programs.

Scope of research

This dissertation would include the assessment of basic concept of Demand Side
Management (DSM) and the various reasons put forward for promoting or undertaking
DSM, the objective of the DSM, problems, DSM methods, the need for DSM so that
electricity demand could be reduced at consumer end through effectively control and

manage loads from utility side, the benefits and challenges of DSM.

B

/~

1.4 RESEARCH HYPOTHESES /

As public concerns about climate change and air quality escalate, there is increasing
political pressure to find ways to reduce the environmental impacts of energy use. One
approach currently being pursued by policymakers involves increasing support for
00“demand-side management programs. Since 1970s utilities have been implementing
DSM programs designed to reduce residential and commercial electricity demand
through information dissemination programs, subsidies, free installation of more efficient

technologies and other conservation related activities. The program evaluations routinely

6




find that these utility-sponsored DSM programs are highly cost effective DSM programs
have the potential to play an important role in mitigating the environmental impacts
associated with meeting the increasing demand for electricity end-uses. Past program
evaluations and utility reported data have indicated that these programs are highly cost
effective. In a study done by Loughran and Kulick (2004), they find that DSM
expenditures during the 1990s succeeded in increasing the electricity efficiency of the

U.S. economy.

While estimating energy savings from DSM programs, we want to know how the level of
electricity consumption we observe after implementing a DSM program differs from

what electricity consumption would have been in the absence of the DSM program.

Utilities who spend more on DSM programs report significantly larger percentage
savings on average An un weighted average of reported savings weights smaller utilities
with small DSM program expenditures and large utilities with significant program
expenditures equally. It is worth noting that that there may exist economies of scale in
implementing DSM. This is important since it implies that DSM (or at least the energy
efficiency component of DSM) could be effectively administered the state level rather

than by individual utilities.

Several types of DSM programs may be adopted by the utilities, some of which are stated

below:-

e Rate impacts on usage can be estimated using price elasticity. Price elasticity
measures either the reduction in use due to a price increase (own-price elasticity) or a
shift in usage from peak to offpeak usage, due to different prices at different periods
(cross-price elasticity).

e The dynamic pricing options of Critical Peak Pricing (CPP) and Real-Time Pricing
(RTP) are assumed to be offered only after Advanced Metering Infrastructure (AMI)
has been deployed. Thismeasure of real-time pricing, and critical-peak pricing acts
as a guide to deployment of advanced metering infrastructure (AMI) technologies.

e Irrigation programs that allow direct control on irrigation pumps during periods of

high demand.




e Nonresidential Load Curtailment programs that target larger commercial and
industrial customers with shiftable loads and/or on-site standby generation assets that

can be called upon by the utility, as needed.

These customers, entering into curtailment agreements with the utility shall receive
financial incentives for their participation and willingness to provide resources when

needed.

More than 30 countries globally have adopted DSM measures to overcome the obstacles
standing in the way of rational energy utilization. Specific DSM applications differ in

each country depending on the Program drivers and the local conditions.

In India, the DSM industry is still a nascent stage. Most of the projects implemented by
the distribution utilities are at pilot level trying to establish a market and reduce the

uncertainty in energy savings.




CHAPTER 2 : LITERATURE REVIEW

DSM has been recognized as an ally to environment conservation as it leads normally to
lower overall consumption growth and contributes to using available resources in a more
rational way. Huge savings, both financial, energy and environmental have been claimed,
namely in the USA, as due to the massive adoption of DSM programs by utilities,

bounded by strict regulatory constraints.

DSM programs and policies can be promoted and implemented at differentlevels of
society, such as:

¢ Government policies and regulations;

o Utilities programs;

e Energy consumer participation.

Each of these categories has its own significant role to play. But the optimum results can
be obtained by coordinating all three. Government agencies can make various policies
and regulations, and provide subsidies for these programs. Utilities can implement these
effectively through various programs, preferably with customized programs developed
and operated in coordination with theend-users ie. the energy consumers. Energy
management has generally been accepted as an effective tool for reducing operational
costs in industry and commerce, and the utilities have come to accept the concept as a

“win-win” measure, both for the consumer and the utilities.

2.1 REVIEW AREA BROAD

The utilities have a significant role in helping their customers reduce energy
consumption. The starting point of any analysis has to be an assessment of the effect on
the demand for electricity of an active conservation policy. In first instance therefore we
have to be able to assess the position with respect to the efficiency of energy use and
electricity use in the absence of an active conservation policy. Such an estimate can then

form the benchmark from which the effects of an active policy can be estimated.




In most cases, forecasts of electricity demand are used for planning purposes. The ability
to estimate the effect on demand of an active conservation policy will depend on the
extent to which the components of the base or benchmark forecasts are affected by the

policies.

This is the reflection of the general approach which has to be adopted in the demand
forecasting and involves a high degree of disaggregation. The following table illustrates

the component parts of the three different sectors for the electricity demand forecast-

Domestic Sector-
Space Heating
Water Heating
Cooking

Appliances-
Refrigeration

Washing Machines
Tumble Dryers
Dishwashers

Irons

Vacuum Cleaners
Kettles

Television
Lighting

Others

Industrial Sector-
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Industries Usages

Paper & Board

Printing & Publishing
Iron & Steel Process Heat
Chemicals Motive Power
Engineering Electro Chemical
Processes
Non-Ferrous Metals Space & Water
Heating
Textiles, Leather & Clothing Other
Food, Drink & Tobacco
Mineral Products
Energy Industries
Other Industries including

Construction

Commercial Sector-

Categories Usages

Shops Space Heating
Offices Water Heating
Education Inside Lighting
Hotels  Outside Lighting
Transport &Catering
Communications Air Conditioning
National & Local Miscellaneous
Appliances
Government
Health

Other Premises

Table 2.1

Y

Demand for electricity and for other fuels is assessed for each of the components parts of

the forecast. So for example, we will have an assessment, for a given economic and fuel
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price background, for the amount of electricity used for motive power in the chemicals

industry or for the amount of gas used space heating in shops.

For each of these components, therefore, there will be an assessment of efficiency with
which electricity and other forms of energy are used. The sources of these assessments
are varied and rely both on assessments of current and future technology and the extent
to which ‘best practice’ will be implemented. In addition, for many uses, particularly for
space heating, account has to be taken of current and future state and type of the stock of

buildings in which the equipment will be operating.

Clearly there are a very large no. of judgments which have to be made and many if not
at all of them have to be made on the basis of a limited amount of information
concerning current practices and future trends. While such forecasting approach is
intensive both in terms of amount of time and effort to produce it and in terms of its data
requirements, it has particular advantages for example, the ability to show precisely how ‘

the overall level of demand is built up and to expose detailed estimates.

In summary, therefore, it is going to be very difficult to assess the effect on demand of
an .active conservation policy. Careful planning and research by individual utilities are
needed to develop and implement cost-effective programs. It is particularly important to
distinguish between the amounts of market-generated conservation that would occur
independent of utility programs and the incremental amount attainable through such
programs. Without this distinction, the amount of conservation attributable to utility

efforts is almost certain to be overestimated, and its costs underestimated.

Therefore it is important to consider the very real problems in assessing the effect of an
active conservation policy. In order to undertake an economic assessment, it is
necessary to cost such policies. This is consequent upon the problems set out above that
there will be considerable difficulty in quantifying the link between expenditure by the

utility on promoting energy efficiency and the reduction in the demand resulting from it.

There are a number of other barriers also like inadequate permitted tariffs, less

competitive energy cost in market and lack of information and communication
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