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ABSTRACT

AOI.D. Office of Energy and lrifiastructure

/
; ,
/'

\

This study has been sponsored by the Agency for International Developmen4 Office of
Energy and Infrastructure, as a first step towards helping Indonesia reduce the cost and
improve the reliability of electricity supply thr\lugh demand-side management (DSM).
The report proposes an eight year program consisting of (i) the development of a DSM
Master Plan; (ii) pilot programs; and (iii) full-scale program implementation. In addition
to describing each of the proposed program components, the report provides an overview
of DSM program elements, an analysis ()f DSM objectives for the Java-Bali system, and
an assessment of the potential costs and benefits of implementing the proposed DSM
program. The report concludes that the $170 million program could save 1.4% of total
generation and 4.6% of peak demand in the year 1999/00. Taking these costs and
benefits into account, the net present value of the program would be $364 million. The
proposed DSM program appears to be an excellent candidate for follow-up support from
multi- or hi-lateral aid agencies.
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EXECUTIVE SUMMARY

A.I.D. Office ot Energy and Infrastructure

DSM can complement supply-side strategies to help meet Indonesia's growing electric service
demands. DS1\f is the planning, implementation, and monitoring of utility activities designed

The purpose of this study is to take the first step in assisting the Government of Indonesia
chart a course toward more efficient use of electricity. It is intended to present a possible
course of action, and the associated costs and benefits, in sufficient detail to provide a basis
for follow-on funding from potential donor agencies and the Indonesian government. The
study is part of a larger effort of the Agency for International Development's Office of
Energy and Infrastructure to help Indonesia improve the efficiency of its energy sector and to
promote demand-side management (DSM) in developing countries.

Given the current lack of DSM experience and relevant data in Indonesia, the report draws
heavily from DSM experience in the United States and other countries. This experien~

suggests that with proper planning, DSM can serve as a least-eost utility resource. Although
differences in Indonesian consumer behavior, institutional relationships, and other factors will
necessitate that DSM strategies are tailored to Indonesia (resulting in program impacts that
differ from other countries), the fundamentals of DSM strategy formulation remain
applicable. The experience in other countries is a useful foundation upon which to build an
accelerated DSM program in Indonesia, and suggest the benefits which DSM can provide.
This report provides a guide to developing a DSM program appropriate to Indonesia based
on lessons learned elsewhere in the world.

Over the past decade, power demand grew rapidly in Indonesia. Perusahaan Umum Listrik
Negara (pLN), the Indonesian utility, quadrupled in size; sales grew from 4.3 TWh in
1978/79 to 27.7 TWh in 1990/91 and installed capacity increased from 2.3 OW to 9.3 GW.
The number of customers grew from 1.8 million to around 11 million.

Total consumption and peak demand are expected to continue this relentless growth through
the 1990's. High growth rates are forecast for all sectors: between 1992/93 and 2000/01,
residential demand is expected to grow at 9.1 % annually, commercial and service demand at
13.3%, and industrial demand at 13.2%. This growth may be limited by the ability of supply
to keep up with demand.

Increasing supply on this scale will create new financial, economic, and environmental
pressures for Indonesia. PLN will face heightened fmancial difficulties as the gap between
revenues and debt service for new capacity widens. Load shedding and, consequently, the
use of captive generation will escalate, with negative economic consequences for the entire
Indonesian economy. The accelerated use of natur.al resources for electricity production, and
expanded reliance on thermal generation will increase both local and global environmental
hazards.
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The third phase covers full-scale implementation and evaluation; it will be guided by the
DSM Master Plan and will build upon the experience gained through pilot programs. It
would be conducted over the third through the eighth years of the program, here assumed to
be 1994/95 through 1999/00.

The second phase consists of pilot programs to help reduce the risk associated with full-scale
implementation of the proposed programs, facilitate program improvements before full-scale
implementation, and demonstrate the effectiveness of the proposed programs. This phase of
the work would be conducted over the course of one year, here assumed to be 1993/94, and
is estimated to cost US$2.2 million.

S.2EXECUTIVE SUMMARY

to encourage customers to modify their electricity consumption patterns, both with respect to
the timing and level of electricity demand. Section I of this report describes the elements of
a DSM program, and how these elements can be organized for maximum impact and
economic benefit. Although DSM is not a panacea for problems of the Indonesian power
sector, experience in the United States, Canada, and elsewhere suggests that it deserves a
role in Indonesia's power sector strategy for the 1990's. Annex I summarizes some results
of DSM programs elsewhere in the world.

As pointed out in Section II of the report, because both potential capacity deferral and energy
reduction benefits are so great in Indonesia, peak clipping and :>trat~gic conservation should
be pursued vigorously through DSM in all sectors, wherever it is cost effective. Section ill
presents a comprehensive eight year DSM program for Indonesia. The first phase of the
program would entail the preparation of a DSM Master Plan which would create an
institutional framework for DSM implementation, provide training, collect necessary data,
and design specific DSM programs. It would provide a roadmap for subsequent DSM
activities, and would be conducted during the first year of the program, assumed here to be
1992/931

• The cost of this phase of the program is estimated to be USS1.5 million.

1 Eipteen month. may be a more reali.tic e.timate of the time requir"Cl for the fir.t phue. Commenta
provided by the World Bank and other. on an earlier ver.ion of tbi. report IUUell that the duration of the
tir.t phue mould be extended to account for additional time which may be nec:euary to implement
inatitutional chanlel and coordinate DSM activitiea in Indoneaia. However, linee iDcreued duration of the
firll phue chanle. neither the buic leope of recommended DSM development activitiea nor the potential
benefita of DSM implementation, and becauae only limited time wu available for the re~i.ion of tbi. report,
the reporta retaina a nominal estimate of one year for the fir.t phue of the project.

The specific programs to be implemented during the third phase of the project will be
formulated over the course of the preceding two phases. However, as a starting point for
further discussion, and to illustrate the potential benefits of a DSM program in Indonesia,
Section IV describes ten possible DSM programs, their costs, and their impacts. The
following ten progldl11s are considered based on their success elsewhere and their suitability
for Indonesia:



Whether or not the specific programs described in Section IV are ultimately implemented in
Indonesia, there is a clear need for and substantial benefits to be reaHzed from a
comprehensive DSM program. This report spells out the first steps necessary to capture this
potential. Given the relentless growth of power demand in Indonesia, there is little time to
lose.

Pricing is a key element of any DSM program. Volume IT of this study, "Electricity Pricing
Incentives", discusses in further detail the importance and potential impacts of pricing
changes. It also describes specific DSM programs for load management in Indonesia which
entail purchases of excess captive generation during peak hours. The report suggests a pilot
program to demonstrate the technical concept as well as the regulatory, economic, and
financial issues involved. This pilot program would help optimize key program elements for
subsequent widespread implementation of the peak shaving program.

Section V summarizes the potential scope, costs, and benefits of these ten DSM programs.
This analysis concludes that full-scale implementation of these programs would cost US$166
million over the six years of implementation (approximately $170 million including the costs
of Master Plan preparation and pilot programs), and would reduce peak capacity
requirements by 4.6% and total generation by 1.4% in 1999/00. Taking into account these
program costs and the benefits of avoiding generation and capacity additions, the net present
value of the program would be US$364 million.

S.3

Industrial Programs
Improved Motors
High Efficiency Lighting
Time of Use (TOU) Tariffs
Interruptible and Curtailable (I&C) Tariffs
Energy Management Audits

Residential Programs
Improved Refrigerators
High Efficiency Lighting

Commercial and Public Sector Programs
Improved Air Conditioning
High Efficiency Lighting
Efficient New Construction

EXECUTIVE SUMMARY

A.I.D. Office of Energy and IntraStructure



CHAPTER I: OVERVIEW OF DEMAND-SIDE MANAGEMENT

Demand-side management (DSM) is the planning, implementation, and monitoring of utility
activities designed to encourage customers to modify their electricity consumption patterns,
both with respect to the timing and level of electricity demand1

•

Utility efforts to influence customer demand date back to the first generating station, Thomas
Edison's Pearl Street facility in New York City. In the 1890's, when nighttime lighting was
the only load, Edison hired people to promote electric motors and other daytime uses of
electricity2. By encouraging round-the-clock electricity consumption, Edison was able to
increase the utili.zation of generation capacity and reduce unit production costs. DSM has re
emerged as an important tool for utility planning and operation, although the emphasis these
days is seldom on encouraging consumption. On the contrary, DSM now typically aims to
reduce utility capacity requirements and total generation so that eleCtricity services can be
offered at least cost. In doing so, DSM yields both economic as well as environmental
benefits for the nation, the utility, and consumers.

DSM is a resource that can be planned, measured and used by a utility to satisfy customer
demand for electric services. Utilities which rely solely on conventional resources, such as
power plants, often view themselves as commodity producers. Conversely, utilities which
tap the potential of DSM must view themselves as service providers, i.e. that they are in the
business of meeting consumer needs rather than producing kilowatt-hours.

DSM encompasses a broad range of measures to encourage consumers to modify their
consumption. Tariffs can be designed to stimulate a shift in consumption to off-peak
periods. End-use energy efficiency can reduce both energy and peak power demand. Direct
load control can likewise limit peak power demand. The key to the success of these
measures is that they are implemented for less than what it would cost to add another unit of
capacity or provide another unit of energy.

The Motivation for DSM

It may seem irrational for a utility to try to sell less of its product. In fact, load-reducing
DSM may be an important strategy for providing electric services at least cost, since it is
often cheaper to save energy than to produce it. For instance, if a utility manages to reduce
electricity demand, it can postpone the construction of expensive new power plants or

1 Impact of Demand Side Management On Future Customer Electricity Demendj An Update, Electric
Power Research Institute, Report CU-6746, September, 1990.

.. ·Shapin, DSM as a Resource·, EPRI 10urnal, OctoberlNovember 1991.

A.I.D. orfice of Energy and Infrastructure



increase reliability. This consideration is particularly relevant in Indonesia, where average
tariffs are below long run marginal costs (LRMC) of production. Regulatory authorities in
many jurisdictions have recognized the economic benefits of improved energy efficiency and
have created incentives for utilities to implement DSM programs.

Capacity-eonstrained utilities in the United States, Canada and western Europe have taken the
most initiative in implementing load-reducing DSM. The results of some of these programs
are discussed in Annex I. However, developing countries such as Indonesia may have the
most acute need for DSM because they face the most rapid demand growth and a limited
ability to finance additional capacity.

Developing countries have long recognized the critical role of energy in development.
Generation, transmission, and distribution have traditionally been among the highest
investment priorities in many developing countries. Power loans have generally accounted
for about 25% of total public sector foreign debt service in developing countries during the
1980's, and as much as 40% in certain countries3. In addition, prices frequently have been
set as low as possible, often below the cost of production and distribution, to encourage
energy consumption, stimulate economic activity and improve household welfare. However,
the rapid increase in energy demand in many countries, due to factors such as increasing
economic activity and high population growth, has imposed growing capital requirements to
finance utility capacity. The growing gap between debt burden and revenues has resulted in
a financial crisis for many developing country utilities. This crisis has obliged many
governments and utilities to seek alternatives to the strategy of ever-increasing capacity and
subsidized pricing. DSM can assist utilities avoid or delay costly capacity additions by
slowing demand growth.

1.2OVERVIEW OF DEMAND-SIDE MANAGEMENT

By reducing capacity requirements and generation, DSM may help to reduce utility financing
requirements. This of course is only Oile dimension of the utilities' financial predicament.
Revenues often need to be increased through major changes in the tariff structure, far beyond
the scope of tariff adjustment for better load management alone. Nonetheless, DSM remains
a key element of any program to help utilities achieve ji1Ul1U:ial viability.

As a likely component of any least-cost power supply strategy, DSM can also bring ecoMmic
benefits to the country as a whole. This is particularly true in Indonesia, where DSM may
not only help reduce capacity needs but, more immediately, may help reduce costly captive
generation, load shedding, and its associated economic costs.

DSM responds to environmental concerns as well as to the financial difficulties in which
many developing country utilities find themselves. DSM strategies such as improved end-use

3 Schramm, G., -Electric Power in Developinl Countries: Statu., Proble~., Proapecta-, MlIlUJ1 Keview of
£116'81, vol. IS, 1990.

A.tD. Office of Energy and Infrastructure



Institutional Requirements and Incentives

In Indonesia, legislation has been enacted to promote energy conservation, but does not yet
go as far as DSM. Presidential Decree No. 43 of 1991, for example, was issued to promote

In many countries, the first step towards the use of DSM will be a presidential or ministerial
decree, or a public law, which directs the utility to introduce IRP and DSM, and sets the
foundation for building and appliance standards. The IRP requirement is important because
it places supply-side and demand-side resources on an equal footing in terms of utility
planning.

1.3OVERVIEW OF DEMAND-SIDE MANAGEMENT

Most developing countries have not yet initiated DSM programs. To do so requires the
development of new capabilities as well as the regulatory provision of incentives to the
utility, consumers, and trade allies4 to promote and participate in DSM programs.
Assuming DSM is indeed part of a least-eost plan, the purpose of incentives is to make this
least-cost plan the most profitable plan for all parties. Because DSM programs must
mobilize all three of these groups to succeed, crafting a package of incentives which
motivates all can be a complex task. It is also onr, which must be completed prior to
embarking on DSM program design and implementa.tion.

efficiency can reduce the amount of undesirable generation emissions or by-products per unit
of useful energy. Reduced ash and sulphur dioxide emissions are examples of local
environmental benefits of energy efficiency, while lower carbon dioxide emissions are
globally desirable. The scope for DSM to improve environmental quality is large. It is
estimated, for instance, that about half of all global greenhouse gas emissions (on a C~
equivalent basis) originate from energy consumption, much of it in the power sector. These
environmental benefits have made DSM attractive not only to governments throughout the
world, but to bilateral and multilateral funding agencies as well.

Integrated resource planning (IRP) is a technique which generates the least-cost utility plan
by considering both supply- and demand-side resources. It determines whether DSM is in
fact part of a least-eost plan by comparing DSM program options to supply side options, and
selecting the mix which is least costly to meet customer needs. IRP extends the supply-side
least cost planning long advocated by organizations such as the World Bank to include
demand-side resources.

.. DSM ProlfUlll are sometimes more effective if they are delivered throup intermediaries who in tum
sell ¥oods and services to consumers, nther than delivered directly by the utility to COIlBUIDers. Trade
allies are enterprises such as builders or equipment distributon who can help to implement VSM
proanms throup their normal busineu activities. Utilities typically offer incentives to trade allies to
sell hiaher efficiency equ.i;ment or construct eneray-savin, buildinll.

A.I.D. Office of Energy and Infrastructure
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Assuming that DSM programs are economically justified and that a country therefore wants
to encourage introduction of DSM programs, financial incentives to the utility are
particularly important, especially since the consumer and trade ally incentives (such as
rebates or innovative tariffs) are generally offered through the utility.

In Indonesia, for example, Law No. 15 of 1985 stipulates that the price of electricity is
controlled by the government. The tariff is set on the basis of financial targets for the power
subsector, but not necessarily at the economic cost of supply or the cost of providing service.
Under prevailing arrangements, these financial targets, as well as other measures of
performance, are established and evaluated by a Supervisory Board under the Ministry of
Mines and Energy.

1.4OVERVIEW OF DEMAND-SIDE MANAGEMENT

Utility incentives must encourage utiliti~ tQ transform from commodity producers into
service providers. Until recently, tariffs werp. the primary power sector policy issue, as they
often were formulated to balance the economic efficiency of long run marginal cost (LRMC)
pricing with the government's broader socio-economic and political considerations. Utilities
were, in effect, regulated on a cost of service basis, and utility success was measured by
power sales. Revenue collection, usually a direct function of sales, was thought to be the
only incentive utilities needed for operatirn. Utilities had to maximize their sales to
maximize their revenues (although in cases in whicli certain tariff classes are subsidized, the
utility has an L'1centive to limit sales). Existing regulatory arrangements in the3e countries
seldom recognize that saving energy and reducing demand can be economically less costly
that generating electricity and adding capacity. Consequently, incentives are seldom
provided for utilities to introduce DSM programs which aim to reduce sales. Regulation
must therefore provid~ incentives for utilities to implement DSM if the economic benefits of
DSM are to be captured.

energy conservation. To promote the appropriate use of DSM, the law or decree would also
have to specify changes in the utility's accounting, performance, and project evaluation
procedures. These additions would stipulate the use of IRP, would make DSM attractive to
the utility from an accounting and incentive standpoint, and would empower the utility to
conduct direct installation programs, offer the necessary incentives to consumers and trade
allies, or contract with energy service companies to deliver a specified amount of energy or
capacity savings. Specific building codes or appliance standards may also be outlined, which
may be enforced by other agencies. The Indonesian presidential decree does not delve into
these details, but empowers the Minister of Mining and Energy to do so.

However, to provide incentives for implementation of least cost plans which consider both
demand- and supply-side options, the criteria for utility success must change. Utility profits
(or other measure of success) must be de-coupled from pow"er sales. Consumers and trade
allies must be encouraged to participate in the transition to new end-use technologies and
consumption behavior. Such a teansition naturally entails risk for all parties. Changes in
utility, consumer, and trade ally incentives are not simply money ·give-aways·, but are



• Ratebasing DSM costs as they are incurred;

Bonuses can be included through several means including:

I.S-

• Balancing account recovery, i.e. decoupling revenues from electricity sales by
allowing the utility to collect sufficient revenues regardless of costs or sales;

Providing the utility with a percentage share of the total savings, i.e. avoided
costs less program costs (the ·shared net resource savings" or simply "shared
savings" approach).

• Granting unit savings bonuses, i.e. per kW or kWh saved (the "bounty
system" approach); and

• Allowing a utility markup on DSM expenditures;

• Providing ratebased DSM costs with a bonus rate of return for the purposes of
tariff calculations;

• Directly offsetting revenues lost through DSM implementation, 'either on a
program-specific or comprehensive basis.

program participation and/or costs exceeding budgeted amounts;
lack of carrying charges on deferred expenditures; and
lack of authorized return on amortized program expenditures; and

• Full recovery of all costs associated with DSM programs, including interest
and adjustments for under-recovered fixed costs resulting from:

Bonuses in addition to cost recovery to offset risks and encourage
performance.

OVERVIEW OF DEMAND-SIDE MANAGEMENT

critical to help each group overcome its risk aversion, and to give each group a stake in
adopting the least-eost plan.

In Indonesia, non-tariff financial incentives are needed in addition to an IRP requirement to
stimulate DSM implementation. Financial incentives for DSM should provide the utility
with:

Cost recovery mechanisms can include:

A.I.D. Office of Energy and Infrastructure

Of course, these utility incentives also should be reflected among the performance incentives
for utility staff.



Key DSM Objectives

The Framework lor DSM Prop-am Desip and Implementation

1.6OVERVIEW OF DEMAND-SIDE MANAGEMENT

The selection of an appropriate approach will depend in part on the match between
capabilities which already exist within the utility and the private sector, and the types of
measures and delivery mechanisms to be used. For instance, direct installation of high
efficiency lighting could allow tv.. either the use of contractors or utility staff, while rebate
programs could be handled by the utility alone. New construction efficiency programs, on
the other hand, could be handled by trade allies with incentives provided by the utility. In
any case, it is likely that utility personnel will require hands-on familiarization with DSM
program design, implementation, and evaluation through workshops, training courses, and
interaction with personnel from utilities which have already introduced DSM. An overview
of delivery mechanisms is given in Box 1.1.

Capabilities to administer and deliver DSM progr-cUlls must also be developed, and
responsibilities for program implementation allocated. While the utility is ultimately
responsible for the design of an optimal program delivery strategy, and always retains
substantial administrative control of DSM activities, delivery of utility-designed programs
may be delegated to private contractors. Alternatively, private energy service companies
(ESCOs) can contract with the utility, or bid competitively, to provide energy savings from
opportunities they have identified independently of the utility.

As described in Table 1.1, there are six principal ways in h'hich DSM programs can
influence consumer demand. Some of these entail a reduction in peak deman~ or total
consumption, while others increase demand or consumption. The desired effects depend on
the utility in question; clearly, not all of these objectives (such as load building) are relevant
to Indonesia. The primary objective in any case is to manipulate the timing or level of
customer demand so as to achieve the financial, economic, and environmental benefits of the
least-eost plan. In cases of underutilized capacity, such as in Edison's first utility, valley
filling would be desirable. (M the other hand, in countries with rapilly growing demand,
peak clipping or strategic conservation may be used to help defer costly new capacity
additions, improve customer service, reduce environmental impacts, and maximize national
economic benefits.

A.I.D. Office oi Energy and IDfrastructure

Since Indonesia does not yet have experience with DSM implementation, it is a chicken-.md
egg question whether to proceed first with IRP or DSM: IRP would identify cost-effectivl~

DSM resources, but requires information such as estimated costs, benefits, and market
penetration for DSM options under consideration. This tiope of information is typically only
available through actual DSM experience. An accelerated DSM program
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Effect on Load Shape

Peak Clipping

liL~
Valley Fillhlg

k/\~~
LlJad Shifting.!J12:

~

Conservation

n
Load Building

In.
Flexible Load Shape

Tablc 1.1: Thc Effects of DSM 011 Load ShailC

Description

Peak clipping refers to the reduction of utility loads during
peak demand periods. This can defer the need for
additional genc.-ation capacity. The net effect is a reduction
in both peak demand and total energy consumption.

Valley filling entails building of off-peak loads. This may
be particularly desir:1ble when the long-run incremental cost
is less than the avetage price of electricity. This is often
the case when there is underutilizetl capacity that can
operate on low cost fuels. The net effect is an increase in
total energy consumption, but no increase in peak demand.

Load shifting invo!ves shifting load from on-peak to off
peak periods. The net effect is a decrease in peak demand,
but no change in total energy consumption.

Strateaic conservation refers to reduction in end-use
consumption. There are net reductions in both peak demand
(depending on coincidence factor) and total energy
consumption.

Strategic load growth consists of an increase in overall
sales. The net effect is an increase in both peak demand
and total energy consumption.

Flexible ioad shape refers to variations in reliability or
quality of service. Instead of influencing load shape on
permanent basis, the utility has the option to interrupt loads
when necessary. There may be a net reduction in peak
demand and little if any change in total energy consumption.

Means of linpIemeJitation

Direct utility control of
consumer appliances or end
use equipment.

Cfi.2tion of new off-peak
. dectric loads that pr~viously
I

operated on non-electric
fuels, such as overnight
charging of electric cars and
thermal energy storage.
------ ------D
Time of use rates and/or the
use of storage devices that
shift the timing of
C<.Inventional electric
appliance operation.

End-use efficiency.

Increased energy intensity
and/or the addition of new
customers.

Interruptible and curtaHable
rates.
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Since no DSM programs have been conducted in Indone.iia, the most
promising efficiency opportunities have yet to be tapped. DSM will
undoubtedly be part of any least-cost plan for the country; the key is
identifying the most cost-effective programs. IRP will provide a framework to
assess DSM programs as they are implemented.

1.9

• Load growth is so rapid in Indonesia that all potehtial means of providing
electric services must be considered as quickly as possible.

OVERVIEW OF DEMAND-SIDE MANAGEMENT

is proposed for Indonesia which does not rely on the outputs of an IRP evaluation for the
following reasons:

There is no e~perience with DSM in Indonesia or in similar countries which
could ~e used as input to an IRP evaluation. The only way to accurately
evaluate DSM within an IRP framework for Indonesia is to first conduct pilot
programs which will provide information on the cost~ and benefits of DSM
programs. IRP can be carried out as the results of initial DSM programs
become available.

In the near term, the results of the pilot DSM program~ can be used to conduct the IRP
analysis. In the longer term, IRP can optimize the selection and mix of DSM programs and
supply-side options. DSM and IRP should proceed in parallel, the results of one feeding into
the other. For example, once there an: some successful DSM programs, resistance to IRP
may diminish as demand-side resources are shown to ~ real. Conversely, IRP can create a
policy and regulat·\)ry framework which legitimizes DSM.

DSM program design and implenientation follow several steps described below. These steps
are typically conducted iteratively, e.g. the results of the pilot program may suggest changes
to the progrclD1 design, and the results of the program evaluation may guide the formulation
of objectives for subsequent DSM programs. These activities presuppose that an institutional
environment conducive to DSM implementation has at!eady been established.

1. Select appropriate DSM objectives. Based on utility requirements, load shape
objectives (as described in the pre,:~g section) should be established for the utility
as a whole as well as for each ~~t customer class or market segment. These
objectives will guide program design and facilitate evaluation. Specific objectives
should be derived from broader objectives regarding, on the primary level, financial
performance of the utility, and on a secondary level, specific operational needs of the
utility, such ~..s increased system utilization, capacity deferment, or reduced
dependency on critical fuels.

2. Acquire data and identiCy market sepnents. DSM aims to modify consume!"
behavior. DSM programs must therefore focus on the technologies UVA by
consumers, and must stimulate com'Jmers to act. For instance, even. if there were
considerable scope for efficiency irrij"wvements in residential air co'l1ditioners, a
sufficient number of residential consumers must use this technology before it is
worthwhile to target it. If a sufficient number of consumers in fact use the
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technology, then a DSM program targeting that technology can only be effective if it
takes into account consumer considerations regarding technology selection, as well as
the actual patterns of use.

DSM program design and marketing must dearly identify the target population and
take into account the values, actions, consumption patterns and perceptions of that
population. TIle required data can be acquired through a combination of customer
surveys and focus groups, billing data analysis, and load research. In addition, this
data can be used to establish a baseline ~ainst which net program impacts can be
estimated..

1.10

• Explicit recOpatiOD of uncertainty. DSM n'l deveioping ccuntries is
relatively new. Consequentl)' there is a great deal of technical, economic, and
market uncertainty related to the im~t of particular DSM ~rograms. These
sources of uncertainty are discussed in BoA 1.2. h:,mn design should
recognize uncertainty explicitly, and should include measures, such as pilot
programs, to reduce the resulting risk and inCI~ the likelihood
of program success.

Measures with promising technical and economic potential can be packaged with
delivery strategif~ and utility and participant incentives to constitute program
concepts. The market potential of a program CO!ir.;ept can then be assessed. Market.
potential is generally less than economic potential because of logistical considerations
associated wtth program delivery. Delivery strategies and institutional arrangements
are frequently selected to maximize market potential. Pilot programs and
administraticn, tracking, and evaluation plans are then developed for promising
program co~cepts. Other screens of cost-effectiveness may be applied at this time to
ensure that adequate incentives for participation e:dst. This phase should incorporate
the followin~ considerations:

OVERVIEW OF DEMAND-SIDE MANAGEMENT

3. Desip proaram. Based on load sh~r.e objectives and the characteristics of each target
market segment, variQUS DSM measures can be put forward and evaluated with
respect to their technical and economic potential. Technical potential refers to the
impact of the measure if it were adoptei wherever te.ehPically feasible. Economic
?Otential refers to the impact of the measure if it were adopted wherever economically
J~\stified (in this case, economically justified from the societal perspective using the
Total Resource Cost (TRC) test described in Annex ll).
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Attention to the institutional environment. DSM program planning and
implementation requires the involvement and commitment of a broad range of

Ther~are. four 1Olme. ofunce11aintymDSM pro~~ID,eaCli:f~~~. ~larDate]Yreducei th'
accuracy of estimates ofprogrami:npQ(:tI•. ·Inaccurideem!D8'~.of projramimpactl can lead.tD the .
allocation of reIOUrcesto or deai~.ofproarama.wbjc.h.ultiJnately proVe to" ineffective•.. RiJk reduction
strategies un be wed. however, to mitigate the. poteniialimpact,'1ofthia1iDcertaintyin program deaign.

OVERVIEW OF DEMAND-SIDE MANAGEMENT
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Pilot programs also provide an important demonstration function. Successful pilots
can convince utilities, regulatory bodies, and consumers alike of the effectiveness and
value of DSM programs under consideration.

Pilot programs include not only the implementation of a program on a limited basis,
but the means of monitoring and evaluating pCnormance of the pilot program as well.
Pilot programs typically involve additior.alload research, customer surveys, and
billing data analysis to facilitate evaluation and yield the additional information
originally sought.

4. Conduct pOot programs. If technical and economic potential and market penetration
of DSM measures were known with certainty, there would be no risk associated with.
DSM program implementation. Utilities would be informed on program impacts and
could compare the value of these impacts to the cost of the program, prior to
implementation, to determine its cost-effectiveness. However, as pointed out in Box.
1.2, these parameters are quite uncertain.

1.12OVERVIEW OF DEMAND-SIDE MANAGEMENT

groups, including regulatory bodies, utilities, trade allies, and consumers.
Each of these groups must have the capabilities and incentives to implement
their portion of a given DSM program if it is to be successful. With respect to
incentives, regulatory bodies must ensure that the least-cost plan should be the
most profitable plan from the standpoint of each party. Lie savings generated
by program implementation must be distributed in :;ome way among all groups
to ensure their participation and suppoJ:t.

Risk reduction strategies aim to decrease the variance of the prior probability
distributions of technical, economic, and market parameters. Risk may be reduced by
acquiring further information about key parameters, which may decrease the
uncertainty associated with these parameters. Pilot programs are effective in gaining
further information when need(d; in effect, they serve as additional market research.
Pilot programs do not remove ~11 u..~~ertainty, but decision analysis techniques can
identify the most sensitive parameters an-1 suggest the maximum amount one should
be willing to pay to gain even imperfect information. These ·value of information"
assessments are an important part of pilot program design.

S. Implement full scale proanms. Based on the evaluation of pilot programs, it is
possible to re-design the program to make it more cost-effective. As with pilot
programs, full scale programs include marketing, monitoring and administration along
with the actual delivery of various DSM measures. Programs can be implemented by
utilities alone, although it is common to have the participation of priV&te sector
contractors, ESCOs, or trade allies.

A.I.D. Office of Energy and IritraStructure
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l'rogram evaluation also provides an importan~ feedback, or course correction activity.
It should include on-going monitoring and program tracking to suggest adjustments to
components as well as to verify program impacts.

OVERVIEW OF DEMAND-SIDE MANAGEMENT

6. Evaluate programs. If DSM programs are to be utilized as true utility resources
which defer conventional capacity and reduce generation, program impacts must be
quantified in terms of energy and demand savings. Evaluation is also critical to
establish the exact level of incentives for program implementation or participation.
Impact evaluation determines the change in energy consumption patterns as a result of
the program. Process evaluation, on the other hand, examines the way in which
programs are marketed and delivered to determine how programs may be improved.
Marla!! evaluation is sometimes distinguished from process evaluation as a specific
assessment of why consumers choose to participa~ or not. in a particular program,
leading to a re-estimation of the program market potential and impacts, and program
design and marketing techniques.

The interaction of steps is depicted in Figure 1.1.

A.I.D. office of Energy and IritraStructure



Figure 1.1
The Framework for DSM Program Design and Implementation
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CHAPrER. II: DSM OBJECTIVFS FOR THE JAVA-BALI SYSTEM

The Composition of Electricity Demand on the Java-Bali System

p

SectorlSubsectors Tariff Classes End-Uses

Industrial 1-1, 1-2, 1-3, • Motors
1-4 • Lighting

• Other
Commercial

Hotel 1-l/H,I-2tH, • Lighting
I-3tH • HVAC

• Residual

Office Office and Retail based • Lighting
, on U-l, • HVAC

U-2, U-3, U-4 • Residual
together

Retail • Lighting

• HVAC

• Residual

Public 5-1- S-2 S-3 • Building Lighting, , ,
G-l, G-2, I • HVAC

• Street Lighting

• Residual

Residential R-l, R-2, • Lighting
R-3, R-4 • Refrigerator

• Television

• Residual
class mcluCles some low mcomellow consum tion residential. users.

In the absence of rigorous l(l,ad research, end-use load curves for the principal sectors and
end-uses have been estimated based on the disaggregation of total sales by tariff class,
knowledge of Indonesian consumption patterns, and experience in other countries. One of
the first activities of a DSM development program would be to carry out load research and
collect data that would help to better determine the composition of electricity demand by end
use in the Java-Bali system. A power demand analysis project has recently been initiated
with funding from the Asian Development Bank (ADB). This study should improve the
results give below, and help identify the most promising areas for DSM intervention.

The following sectors and end-uses have been included in the analysis:

- The 5-1

A.I.D. Office of Energy and Infrastructure



As shown in Figure 2.2, these calculated load curves correspond well to the actual 1989/90
peak day system load curve, as well as to sectoral load curves estimated independently by
PLN. This correspondence validates the approach used.

Energy consumption data by tariff class for 1989/90 was used to estimate sectoral
consumption. End-use consumption shares within each sector were estimated from work
already carried out in Indonesia, or were derived from other countries using the sources
listed in the bibJiography. This analysis is discussed further in Annex ill. For each end-use,
total consumptiun was apportioned by hDur based on ~own consumer behavior in Indonesia.
Therefore, these load curves represent average daily load profiles at 1989/90 consumption
levels.

II.2DSM OBJECTIVES FOR THE JAVA-BALI SYSTEM

The end-use load curves generated for each sector are shown in Figure 2.1. "Total
estimated" is the sum of estimated end-use load curves; "measured total" is the total average
sectoral load curve estimated by the Indonesian utility, Perusahaan Umum Listrik Negara
(pLN). Differences between the total estimated and measured total load curves may be a
result of errors in the end-use models used here as well different definitions of the consumers
belonging to each customer class. For example, as noted on the preceding page, PLN
considers hotels as part of the industrial tariff category, and not the commercial category as
assumed here.

Load Shape Objectives f('-~ the Java-Ball System

During the 1980's, the power sector of Indonesia exp3nded rapidly. PLN qUadrupled in size;
sales grew from 4.3 TWh in 1978/79 to 27.7 TWh in 1990/91 and installed capacity
increased from 2.3 OW to 9.3 OW. The number of customers grew from 1.8 million to
around 11 million. Java still represents most of PLN's sales (about 78% of total
consumption in 1988/89).

Despite PLN's efforts, Indonesia's current electrification ratio of under 28 % is low by
regional standards. PLN is only able to serve a little more than half of urban households and .
about one in seven rural households, whereas it is estimated that at least three-quarters of
urban households and half of those in the rural areas can afford to purchase electricityl.
Furthermore, energy intensity among users of about 2,300 kWh/yr (about 4,400 kWh year
including industrial captive power) is relatively low when compared to other developing
countries with similar income levels as shown in Table 2.1. The extensive use of captive
generation in industry, which is generally more costly than grid-supplied electricity, is in
itself the most tangible evidence of the inadequacy of current supply. In 1990/91 there was

1 indOnesia Power Sector Institutional DevelOPment Review. World Bank, Rep. No. 7927-IND,
December, 1989.

A.l.D. Office of Energy and IDfiiStructure
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Fig. 2.1: End-Use Load Curves by Sector (contd)
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Fig. 2.1: End-Use Load Curves by Sector (contd)
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This conclusion is also confrrmed in the companion report to this study, "Electricity Pricing
Incentives to Promote Demand Side Management in Indonesia". Based upon discussions

approximately 3.2 GW of captive generation on Java, and about 3.7 GW outside of Java.
Only about 2 GW of the total installed captive generation is used for standby power; the rest
is used on a regular basis.

~\

n.7

6,706

30,247

4,510,257

5,077

13,715

2,701,270

.• Ma1aysia< ..... . Philippine.
.'.' •.•... (1987» . (1987) '"

5,431

39,368

7,248,504

Thailand'
••·.(19~) •.·..•• ·•···

2,271
(4,394)"

23,435
(45,33Sr

10,317,000

.... . ...

Indoriesi.a ..
••..•. (198SJ/9O) •.

Figures in parentheses include S OW of captive geu~ratiun operating at 50% capacity factor.

Table 2.1: Comparative Energy Intensities
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DSM OBJEC'?IVES FOR THE JAVA-BALI SYSTEM

These observations indicate that both the number of consumers as well as energy intensity
per consumer will continue to grow at a high rate in Indonesia. This will result in rapid
growth in both total consumption and peak demand. PLN is responding to this continued
demand growth with an aggressive expansion plan which includes S, 800 MW of committed
capacity additions over the coming decade. Table 2.2 lists these projects and expected
commissioning dates.

Clearly, with such high levels of load growth (12% on Java and 13%' off Java; if supply
could keep pa~, demand growth woutrllikely be far higher), both peak clipping and strategic
conservation are needed for Indonesia. An IRP evaluation is unnecessary to reach this
conclusion (although it can optimize over time the mix of supply- and demand-side resources
needed to respond to this situation). Furthermore, these high growth rates are expected
across all sectors: between 1992/93 and 2000/01, residential demand is expected to grow at
9.1 % annually, commercial and service demand at 13.3%, and industrial demand at 13.2%.
Because both potential capacity deferral and energy reduction benefits are so gr-..at, peak
clipping and strategic conservation should be pursued vigorously in all sectors, wherever it is
cost effective.
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with PLN staff, that report identifies the potential inability to meet peak load in the near- and
mid-term as the most pressing problem facing the Java-Bali system. This situation translates
into a DSM objective of peak shaving for the fOuf ho.urs that define the evening system peak.

Subsequent sections of this report evaluate the impacts of future DSM programs on demand.
It is assumed that total and sectoral load curves retain their current general form, but that the
overall level of consumption and peak demands grow at the sectoral rates estimated by PLN
on a year-by-year basis. This a~sumption is validated by a review of average load curves
from past years which is also presented in the companion report to this study.

n.sDSM OBJECTIVF.S FOR THE JAVA-BAll SYSTEM

Nonetheless, growing economic prosperity and urbanization may eventually affect the system
load curve. Although the entire Java-Bali system peaks in the evening, a pattern of daytime
peaks is beginning to emerge in the Jakarta area. This trend may portend a possible shift in
the system peak as air conditioning, refrigeration, industrial process, and motor drive loads
increase relative to lighting loads in all sectors. Load research and other survey efforts will
be critical to determine whether this structural shift in electricity consumption patterns is
indeed underway.



Table 2.2: Committed Capacity Additions and ColllDlissiooiog Dates (or the Java-Bali System

I:)·::~<:'::::::::::.· \,.\....•:. > .. "~dt1<MWi;) .;··:clrD.ril;.itJ~rDllbte .' •;:..'«
:

1. GTPP ex TOlan Prima 3 x 20 December 1991

2. HEPP Tulung Agung 2 x 18 March 1993

3. CCPP Open Cycle Muara Kanng 31 1 x 100 September 1992
112 1 x 100 October 1992
#3 1 x 100 November 1992

4. CCPP Steam Cycle Muara Kanng 1 x ISO Septcmber1994

S. CCPP Open Cycle Gresilc #1 1 x'120 March 1992
112 1 x 120 April 1992
#3 1 x 120 May 1992
#4 1 x 120 June 1992
#5 1 x 120 July 1992
#6 1 x 120 AugUit 1992
117 1 ~ 120 Septcmber1992
#8 1 x 120 October 1992
#9 1 x 120 November 1993

6. HEPP Tulia 2 x6.S 1993/9·~

7. HEPP Ciliman 1 x 10 1993/!Ji,~

8. HEPP Kcduna Ombo 2 x 11.S May 1993

9. Geothermal PP Salak 2 xS5 1993/94

10. CCPP Steam Cycle Gresilc I i x 1.06 July 1993

11. CCPP Steam Cycle Gresilc n 1 x 166 January 1994

12. CCPP Steam Cycle Gresilc ill 1 x 166 July 1994

13. STCPP Paiton 112 1 x.400 January 1994

14. STCPP Paiton '1 1 x 400 July 1994

15. Geothermal PP Drajat 1 x55 1994/95

16. Geothermal PP Di.eng 1 x55 1994/95
'I

17. HEPP Keaamben 1 x33 1995/96

18. HEPP Cirata n 4 x 125 1995/96
".

19. STCPF S~"alaya'5 1 x 600 March 1996

20. STCPP Suralaya '6 1 x 600 December 1996

21. STCPP Suralaya 17 1 x 600 September 1997



CHAPI'ER m: THE FOUNDATION FOR DSM PROGRAM IMPLEMENTATION IN
INDONESIA

A comprehensive, 8-year DSM program is proposed below for Indonesia to reduce capacity
additions and generation. The first phase of the progrcUI1, the preparation of a DSM Master
Plan, entails the creation of an institutional framework for DSM implementation, the
collection of necessary data, and the design of specific DSM programs. The second phase
consists of pilot programs to help reduce the risk associated with full-scale implementation of
the proposed programs, facilitate program improvements before full-scale implementation,
and demonstrate the effectiveness of the proposed programs. The third phase covers full
scale implementation and evaluation; it will be guided by the DSM Master Plan and will
build upon the experience gained through pilot programs. The scope, costs, and benefits of
potential DSM program components are summarized in Section V.

Phase Ii The DSM Master Plan· Charting the Course

The Indonesia DSM Master Plan will be prepared over the course of approximately one
yearl and will provide a roadmap for DSM implementation. As proposed in Section I,
Indonesia's DSM program should proceed despite the lack of an IRP evaluation, v/hich can
be conducted later to optimize the mix of DSM and supply additions. The preparation of the
Master Plan will include both institutional development and program design components.

The Current Institutional Setting

Establishing an effective institutional framework will be critical for the success of Indonesia's
national DSM program. DSM is a multi-faceted end~vor requiring the active involvem~nt

of both the public and private sectors. With the exception of energy service companies
(ESCOs) (which can be an important though not essential DSM participant), potential public
and private sector DSM participants in Indonesia appear to be sufficiently sophisticated to
develop and undertake DSM. The challenge in Indonesia will not be to create new
institutions, but to introduce eXisting institutions to DSM and motivate them to implement
DSM programs. The history of energy conservation legislation, the creation of KONEBA,
and the relatively rapid introduction of private power generation are three examples which
attest to the maturity of energy sector institutions in Indonesia.

Eipteen months may be a more realistic estimate of the time required for the first phase. Comments
provided by the World Bank and others on an earlier version of thi. report lUaeat that the duration of the
first phue mould be extended to account for additional time which may be neceual'y to implement
institutional chanaes and coordinate DSM activitiel in Indoneaia. However, since increued duration of the
first phase chanaea neither the buic scope of recommended DSM development activitiel nor the potential
benefita of DSM implementation, and becauJe only limited time wu available for the revision of this report,
the reports retaina a nominal estimate of one year for the first phue of the project.

A.lo. Office of Energy and Irifrastructure



FOUNDATION FOR DSM PROGRAM IMPLEMENTATION IN INDONESIA ID.2

Within the public sector, the active participation of national utilities is key, but coordination
must also eX:Clt with other governmental agencies responsible for energy planning, electric
power, anj energy efficiency programs, as well as with agencies with line responsibiliti~ for
industry, the buildings sector including housing, equipment standards, and energy efficiency
rel~,ted research activities. Within the private sector, cooperation will be important on the
part of equipment manufacturers, trade and professional associations, and most importantly,
consumers. The nascent energy service industry will take on an increasingly important role
in implementing DSM programs as incentives and programs are set in place which take
advantage of market forces and private sector capabilities.

Indonesia has already made significant progress in energy const':rvation, both in the area of
institutional development and in program implementation. Indonesia launched its first
national energy conservation program in early 1980 with a national awareness campaign. In
1982, under Presidential Instruction No.9, all government ministries and agencies were
directed to undertake energy conservation measures. 'At the end of 1983, the second phase
of Indonesia's energy conservation program was initiated with in-depth audits of energy
intensive industries.

In 1987, with financial assistance from the World Bank, the Government of Indonesia
established PT. Konservasi Energi Abadi (KONEBA), Indonesia's National Energy
Conservation Company. KONEBA has made significant accomplishments in the past five
years, including detailed energy audits of over 30 large industrial facilities, energy
conservation planning activities, data base development, training, information dissemination,
and the procurement and installation of energy saving equipment. KONEBA was established
as a for-profit institution, the first such donor-funded effort in a developing country. By
1990, KONEBA was operating at a profit on a cash-flow basis. More recently, however,
KONEBA has been· unable to maintain self-financing operatiG." Nonetheless, it will provide
an excellent resource for the design and implementation of a national DSM program. In
fact, by becoming the first Indonesian ESCO, KONEBA w(;uld have an opportunity to
revitalize itself.

In September, 1991, President Soeharto issued a Presidential Decree on Energy Conservation
(Decree No. 43), directing that a broad program in energy conservation be undertaken aimed
at the efficient use of energy and environmental sustainability. This decree is discussed in
further detail in Chapter I.

The evolution of energy conservation regulation in Indonesia has involved several
government agencies. The Ministerial Energy Coordination Board (Bakoren)2 issues general

2 Bakoren is chaired by the Minister of Mines and Enerl)', and compri&el the Ministen of Public Works,
Finance, Industry, Defence, Development Plannin" CommunicatiODl, Research and TechnololY,
Population and Environment, Forestry, Directol'l General of Atomic Enerl)', Oil and Gas, and

A.I.D. Office of Energy and lrifrastructure
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Figure 3.1: Organization of ('rOvernment
Energy Agenciespolicy guidelines on energy matters. The

Technical Committee on Energy (PTE)3
reports to Bakoren and provides an active
forum for consideration of energy-related
policy and technical issues. The Permanent
Working Group on Energy (pWGE) 4

conducts analysis of energy supply and use
on a quarterly basis, serves as a forum for
exchange of data and information, and
prepares technical reports for PTE. In
June, 1990, a permanent National
Committee on Energy Conservation which
also reports to PTE was established with the
responsibilities of formulating energy
efficiency-related laws, regulations and
guidelines, implementing campaigns, and
taking other actions to promote energy efficiency.
groups is depicted in Figure 3.1.

4 The Permanent Workinl Group on Eneri)' consists of enerlY expert. from numerous lovemment
institutions.

3 PI'E members include the Directors General and Directors of the IleIlciea represented in Bakoren.

FOUNDATION FOR DSM PROGRAM IMPLEMENTATION IN INDONESIA m.3

Within the Ministry of Mines and Energy, the Directorate General for Electric Power and
New Energy (DGENE) has developed substantial capability to ronduct energy planning and
analysis in electricity, energy conservation and renewable energy. In the late 1980's,
DGENE worked with the USAID-funded ASEAN Building Energy Conservation Program to
conduct energy audits and surveys. This work has resulted in the preparation of a document,
Guidelines for Ener&y Conservation in New Buildin&s, which will soon be published by the
Department of Public Works. This work could lay the foundation for the subsequent
promulgation of a national building energy code.

PLN is also implementing programs to study the impact of improving end-use efficiency,
particularly lighting, but these efforts need to be increased substantiali" in order to provide a
foundation for a national DSM program. Within PLN, coordinating mechanisms will need
to be set up to integrate the various divisions and subdivisions involved - from tariffs to load
forecasting and end-use load research.

A.I.D. office of Energy and IntraStructure
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Institutional Development Activities

Other supporting activities include the World Bank-funded ESMAP Urban Household Energy
Strategy Study which examined electricity efficiency opportunities in households, and the
World Bank-funded Country Market Study under the FINESSE Program. The Country
Study included, among other things, the analysis of a financing scheme on market expansion
of efficient fluorescent lamps. In the private sector, Philips is planning the construction of a
plant to manufacture compact fluorescent lamps, which should significantly accelerate their
penetration into the market.

The Steering Committee could consist of representatives from PLN, MME, and other
members of Bakoren. MME would most likely be represented by DGENE. The
Steering Committee could be established as a subcommittee or extension of
responsibility of NCEC. It should include representatives from industry, consumers
groups, and trade allies --- all groups which will be expected to participate in program
implementation. The Steering Committee would draft regulations regarding DSM
program design, implementation and evaluation, would assess PLN performance in
implementing DSM, and would authorize the award of incentives to PLN. A similar
organizational approach has been adopted in Thailand for the design and
implementation of DSM activities there.

The above activities, and many others, provide a broad foundation and substantial momentum
on which to base a national DSM program. They suggest that the inputs and activities of a
wide range of organizations and agencies will need to be coordinated to give maximum
impetus to the DSM program. The develop of this institutional framework will be the fl1"st
task in developing a DSM Master Plan for Indonesia.

• Prepare and issue a DSM policy statement from the Ministry of Mines and Energy
(MME) which spells out the guiding principles for program development and specifies
program objectives. This statement would ensure that the DSM program is consistent
with broader central planning objectives in Indonesia. It would also delegate
institutional responsibilities and establish a DSM Steering Committee.

The first steps towards realizing the potential benefits of DSM are to create a supportive
regulatory framework and to enhance the capabilities of the government, PLN, and other
public and private institutions to plan, implement, evaluate, and sustain DSM programs. This
work will further define DSM objectives for. Indonesia, as well as the roles of and incentives
for relevant agencies or groups. In addition, key utility and government personnel will
participate in international training courses, workshops, and study tours to learn first-hand
about DSM program design, implementation and evaluation. The following tasks should be
carried out as the first activities under the Master Plan preparation:

A.I.D. Office of Energy and Infrastructure
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Formulate regulations regarding DSM implementation, including:

• mandating the use of integrated resource planning (IRP) at PLN;

• defining economic screening tests for assessing proposed DSM programs;

• specifying PLN incentives for DSM implementation, both in terms of cost
recovery and bonuses, taking into account the existing planning and operation
of PLN. Issues to be considered may include whether PLN's incentives will
be based simply on the rate-basing of DSM program costs, or will be based on
shared savings;

authorizing PLN to offer incentives to customers and trade allies, or conduct
mandatory programs involving, for example, direct installation;

.. specifying linkages with building codes and appliance standards; and

• determine the financial impacts of potential regulations on PLN and
consumers.

Because these regulations will be tailored to the Indonesian institutional setting, they
will differ from regulations introduced in other countries. Nonetheless, in order to
give an example of the scope and level of detail typically included in regulations, a
model IRP law and model regulations from the National Association of State Utility
Consumer Advocates (NASUCA) in the United States are given in Annex m.

• Develop Steerina Committee expertise through courses, workshops, and study tours
for Steering Committee members. By learning from the experience of utilities and
regulators in other countries who have already implemented DSM programs, the
Steering Committee can avoid mistakes made elsewhere and hasten the
implementation of DSM in Indonesia.

Train trainers who can work through PLN or private contractors to train installation
and marketing staff required for program implementation.

Develop lndi&enous private sector capabillti~ to support DSM program installation
by identifying competent local firms, and providing them with necessary training,
technical assistance and financing.

Subsequent DSM program design and implementation activities will provide valuable
opportunities for Indonesian participants from both the public and private sectors to develop
the capabilities to sustain and expand DSM activities, and to cultivate a sense of ownership
of these activities (which would enhance the effectiveness and benefits of DSM programs).

A.I.D. Office of Energy and IDfrastructure
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While program design and implementation activities should maximize the involvement of
local public and private sector groups, the involvement of these groups in specific activities
will dePend in part upon the particular interests and willingness of each group, as well as the
agreed allocation of roles among groups. Since these factors are to be determined in the
course of program design, the following sections of this report do not specify in detail the
involvement in local groups pending the initiation of program design activities.

Program Design Activities

Following the description of DSM program development activities described in Chapter I,
program design activities could follow the structure proposed in Figure 3.2. It is anticipated
that the Steering Committee would playa key role in each of these program design tasks.
This will ensure that the resulting Master Plan is effective, and provides additional training
for Steering Committee members.

More needs to be known about Indonesian electricity consumers. In addition to a sound
regulatory framework, data on consumer behavior, perception~, and values are required for
the identification of promising DSM measures and programs. The results of the ADB
financed Power Demand Analysis Study, the ESMAP Urban Household Energy Strategy
Study, and the National Social and Economic Survey (SUSENAS), will be critical inputs to
this data collection effort. Further load research, focus groups, analysis of billing data,
customer surveys and other market research will be carried out during the early stages of
Master Plan preparation to complement data already available. Surveys of end-use
equipment stocks and utilization, as well as equipment availability and marketing, would be
included in this work. Data collection efforts will be initiated in parallel with the
institutional development activities so as to accelerate the completion of the Master Plan.

Because end-use and whole premise load research can be costly, data collection methods will
employ advanced techniques to leverage this high quality data with less costly data sources!.
The data collected during this task will be used to characterize the principal market segments
to be targeted by DSM programs.

This data will also improve the disaggregation of current demand by sector and end-use to
help identify candidate DSM measures. Because these measures will be implemented over

! ·Load research· refers to the acquisition of load data over time, typically throulh the use of load
profilers or data IOllers, to eenerate diumalload profiles for different days of the week or seasons of
the year. Load research is often carried out with complementary customer surveys or appliance stock
survey.. End-use load research provides load profiles of particular end-use equipment, while whole
premise load research entails the acquisition and proceasiq of data relardinJ a customer's entire load.
One way of levera,m, load research is to use it to calibrate en,meerinl models, which rely on less
costly data derived from sources such as customer surveys.

A.I.D. Office of Energy and IDfrastructure
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time, expected changes in demand patterns must also be taken into account. Therefore, a
baseline demand forecast will be prepared, building upon the analysis of current load. In
addition to helping distinguish the most promising DSM measures, this will provide a
benchmark against which program impacts can be estimated. These tasks will build upon
existing studies, such as the most recent load forecast developed by PLN.

The potential technical impacts of each measure, as well as the maximum amount of
economically justified applications, must then be assessed to determine the most promising
measures. This will build upon work already carried· out in Indonesia by. groups such as
KONEBA and will involve discussions with Indonesian builders, manufacturers and
importers to ensure that subsequent estimates of technical potential are realistic. Estimates of
the maximum potential technical and economic impact of each measure will then be used to
prioritize measures and furnish an upper bound on potential impacts.

In order to convert economically attractive and technically feasible potential into captured
savings, a comprehensive program delivery strategy must be developed. This strategy must
take into account market imperfections and barriers as well as the adequacy of existing
institutions and market infrastructure to enable large fractions of this savings potential to be
realized.

The design of effective delivery mechanisms is perhaps the most challenging component of
the Master Plan preparation. Many of the same implementation issues which pertain to
North America and western Europe are also relevant in developing countries --- but more so.
Considerations of fmancing and affordability, for instance, take on greater importance. A
compact fluorescent bulb, for example, costs roughly the same in Indonesia as it does in the
United States, but Indonesian household income may be less than one-tenth of what it is in
the U.S. Direct installation of DSM measures by the utility will likely playa much larger
role in Indonesia than it has in other countries.

This task area will develop delivery mechanisms for each program concept to maximize its
penetration and likelihood of savings persistence under the existing institutional arrangements
and market infrastructure. At the same time, initiatives would be identified which over a
longer term may alter institutions and accelerate DSM implementation. Part of this work
will focus on how to bring about the strategic partnerships between consumers, utilities,
government and trade allies that are necessary for long term DSM program success.

In the residential sector, for example, direct installation programs for lighting retrofits may
be the most effective delivery mechanism to compensate for lack of customer understanding
of conservation benefits or their inability to cost-share investment. Over the long term,
increased customer awareness or education, or a general rise in affluence may enable other
approaches that rely more on incentives or, indeed, may even lead to major changes in
market behavior and the technology delivery infrastructure that entirely obviate the need for
subsidized DSM.

A.I.D. Office of Energy and tnfiiStructure
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Measures which offer acceptable technical and economic potential would be bundled with
selected delivery mechanisms and institutional arrangements to form the basis of "program
concepts". The market potential for each of these program concepts would then be
estimated, and the program concepts screened with respect to their economic value and
financial attractiveness to each of the parties involved, i.e. the utility, consumers, trade
allies, etc. Program concepts would then be prioritized on the basis of the screening results.

There is no DSM experience in Indonesia that can be used to determine the actual impacts of
program implementation. Simply applying results from DSM programs in other countries
ignores the unique characteristics of Indonesian society and energy consumption patterns.
Despite the substantial market research and technical information that will have been
compiled by this point of the study, significant technical, economic and market uncertainty
will remain. Each element of uncertainty introduces an element of risk to program design in
that the program may not achieve its expected results.

An important dimension of the Master Plan is risk assessment of the technical, economic and
market uncertainties associated with each program concept. This risk assessment will
attempt to both: (a) quantify expected program impacts by explicitly considering the ranges
within which technical, economic, and market potential may lie as well as the likelihood of
reaching different levels of each; and (b) help to establish priorities for and value of future
pilots or other field activities which can reduce risk. Activities such as pilot programs can
narrow the uncertainty around the most influential variables and lead to higher precision
estimates of savings potential. Once the priorities and value; of specific pilot programs have
been established, the pilot programs themselves can be designed in detail.

Timely and accurate information on program impacts is likewise required if PLN is to use
DSM as a true utility resource. Formal DSM program evaluation activities are critical to
measure the savings of'DSM programs (impact evaluations) and to identify potential
improvements in program delivery (process evaluations). These activities typically entail
advanced statistical analysis of consumer surveys and load research. Program evaluation
activities will be planned concurrently with the pilot projects. In addition to the periodic
impact and process evaluations, the evaluation plan will spell out monitoring and
administration mechanisms that will enhance program management on a continuing basis.

As shown in Figure 3.2, the DSM Master Plan will combine the formulation of all the
foregoing elements: a supportive institutional framework, appropriate technical measures,
effective delivery mechanisms, and pilot and evaluation programs. The technical and
institutional assessments upon which the Master Plan will rest ensure that it is achievable.
Further work is required, though, to mold this Master Plan into a project which is bankable.
Therefore, program concepts will be evaluated within an integrated resource planning (IRP)
framework using both economic and utility financial prices to determine the attractiveness of
each component of the Plan. This evaluation will be comprehensive in that it will take into
account all program elements simultaneously, so that programs can be compared to each

A.I.D. olfice of Energy and Infrastructure
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other as well as to all supply options currently under consideration by PLN.. This analysis
will also determine the financial impacts of the proposed DSM program on PLN.

The local and global environmental benefits of the Master Plan will also be calculated as part
of this analysis. This environmelital analysis framework may serve as the basis for an
environmental accounting system for PLN. Priority program concepts will be selected and
the Master Plan will then be finrJized based on the findings of the IRP analysis. The Master
Plan will conclude with the presentation of a proposed program implementation package for
financing consideration by multilateral and bilateral funding agencies.

Master Plan Timetable and Budget

The proposed timetable and budget for the Master Plan preparation is based on the following
assumptions. This phase of the work is broken down by the tasks shown in Figure 3.3.

1. Develop institutional framework. The preparation of a policy statement and
regulations would be the first Master Plan tasks and would be carried out over the
first few months of the Master Plan preparation. Steering Committee instruction
would be on-going, starting as soon as the Steering Committee was convened.
Training of trainers would begin later in the project, after specific programs have
been designed.

It is assumed that the staff and office costs of the Steering Committee would be met
through an in-kind contribution of the Govemment. However, extemal costs would
be incurred for three person-months of a DSM regulatory specialist, one person
month of a utility financial analyst, two person-month of a local legal expert, ten
study tour/cour~workshop trips for Steering Committee members, and two person
months of trainers for preparation of training materials followed by actual instruction.
Assuming an average cost of 525,000 per person-month (including travel and per
diem), and $4,000 per Steering Committee trip, the total cost of these activities is
5240,()()().

2. CoDect market data. Because of the time required to organize and conduct surveys,
this task will commence as early as possible in the Master Plan preparation, and will
be carried out in parallel with the institutional development activities. The data to be
collected includes end-use load profiles by market segment, socio-economic or
financial characterization of each market segment, information on equipment stocks
(such as age, make, utilization, and efficiency), billing data, and receptivity and
responses of consumers from principal market segments to possible DSM strategies.
Local organizations with energy data collection experience, such as KONEBA and
SUSENAS, will be involved in the design and execution of this activity to the
maximum possible extent.

A.I.D. Office of Energy and InFraStructure
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Although this work will be coordinated with the ADB Power Demand Analysis study,
it is assumed that considerable primary data collection efforts must be conducted
under this project. A local firm or group of firms is expected to be involved in all
aspects of this data collection activity. There will be four data collection activities:
customer surveys to detail equipment stocks, focus groups to assess customer
attitudes, load research to generate load profiles, and billing analysis to complement
the load research and customer surveys. For each of these activities there will be
subtasks for sample design (1 person-week), survey instrument preparation (2 person
weeks), field testing (except for billing data) (2 weeks of the local enumeration
contractor plus a survey specialist), data acquisition (2 months of the local
enumeration contractor), and data processing (1 month of the local enumeration
contractor). Assuming $25,000 per person-month for individual specialists, $100,000
each for the customer survey enumeration and focus groups, $20,000 for the billing
data analysis, and $150,000 for the load research (including monitming hardware),
the 'total cost of data collection comes to $482,500.

3. Analyze demand and identify measures. The data couected in the preceding task
~rill help identify principal market segments, their end-use load profiles, their socio
economic or financial characteristics, and equipment saturation and characteristics.
This information can be used in tum to identify candidate DSM measures. It is
assumed this task requires three person-months of work plus 525,000 of local
contractor assistance, for a total cost of 595,000. It is expected that KONEBA and
PLN, which have evaluated and implemented numerous energy efficiency measures in
the past, will play a key role in this task.

4. Prepare baseline demand forecasts. Building upon the analysis of end-uses in the
preceding task, this task will provide a baseline assessment of changes over time for
each end-use in the absence of any DSM program. This analysis may incorporate
probabilistic evaluation to capture the uncertainty of these demand forecasts. These
forecasts will also build upon forecasts already prepared by PLN; it is expected that
PLN or their load forecasting contractor will participate in this task. It is assumed
this task will require one and one-half person-months plus 510,000 of local contractor
assistance, for a cost of $47,500.

5. Evaluate maximum technical and economic potential. These evaluations would be
carried out by technical specialists in each principal end-use area, with assistance
from an economist. Principal areas might include lighting, buildings, industrial
processes, motors, and tariff design. Four person-months of expertise are assumed.
A local contractor, along with PLN or DGENE staff, would help compile the
necessary cost and performance data and carry out the evaluation at a cost of
520,000. The total cost of this task would be SI20,OOO.

A.J.D. Office of Energy and Infrastructure
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6. Deslp delivery mechanisms. Having identified promising measures and customer
attitudes, one can begin to formulate program delivery mechanisms. This will entail
two person-months of program design expertise, plus S20,OOO of local marketing
expertise to help tailor the delivery mechanisms to local conditions, for a total cost of
S70,OOO.

7. Evaluate market potential. The type of delivery mechanisms which have been
proposed will help determine market potential. For example, programs involving
direct installation will have a higher market potential than information-only programs.
Delivery mechanisms and measures found to have promising technical and economic
potential will be bundled into program concepts and screened in terms of economic
and financial ~ttractiveness. The market potential evaluation and screening will
require one and one-half person-months of expertise at a cost of S37,SOO. Part of this
cost may be applied towards local contractors.

8. Condl!ct risk assessment. The models developed to assess market potential will be
modified to incorporate probabilistic assessments of the various parameters which
determine market potential. Additional analysis will be conducted to determine the
range and likelihood of potential outcomes as w~ll as the value of additional
information. One person-month of expertise will be required at a cost of S2S,OOO.

9. Formulate pOot prop-ams. Based on the results of the risk assessment, pilot
programs will be designed, including monitoring, administration and evaluation. This
will require two person-months of a program designer at a cost of SSO,OOO plus
S20,OOO for local contractors such as KONEBA with exp:rience in energy efficiency
program implementation.

10. Desip evaluation, traddna, and administration plans. Two person-months of
expertise at a cost of SSO,()()() will be required to establish an evaluation plan and to
specify the framework for administration and monitoring of the DSM programs. The
agency expected to administer the DSM programs, most likely PLN, will have a key
role in this task.

11. Condud IRP analysis. The results of the preceding tasks will be compiled to
provide a fully costed DSM implementation program klong with the expected impacts
of that program. To determine whether this program is indeed least-cost, an IRP
analysis will be carried out. As noted earlier, this will provide environmental,
economic and financial justifications for the program as a whole. As a result of this
evaluation, individual program concepts may require revision. The total cost of this
component would be $7S,()()(), corresponding to three person-months of expertise.
Staff from PLN and the government will be expected to participate in this activity.

A.I.D. Office of Energy and IDfrastructure
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Proposed Pilot Proaram Activities

Phase Hi Pilot fromms - Reducing Uncertainty

• Marketing of the pilot program to the selected sample of consumers;

• Selection of a sample from each target market segment for participation in the
pilot program;

12. Finalize "bankable" DSM program plan. The foregoing elements will be combined
into a "bankable" plan that will specify funding requirements, timet~bles, etc. This
plan will be circulated among multilateral and bilateral financing agencies for
consideration. Two person-months will be required for this task at a cost of $50,000,
plus $10,000 for local contractor assistance.

The Master Plan schedule and budget is shown in Figure 3.3. The total estimated cost of the
Master Plan preparation is $1.5 million, including contingency. It is expected that these
tasks would be carried out by a core team of consultants residing in Indonesia for the
duration of the Master Plan preparation, working closely with local contractors and agencies
such as PLN and DGENE. This is similar to the approach taken by the DSM development
project in Thailand with funding from the Global Environmental Facility. This team should
have experience conducting similar assignments in other countries, and would define and
execute the individual tasks in consultation with the Steering Committee. Because of the
breadth of expertise required, core team expertise would be supplemented by short-term
visits of experts specializing in particular aspects of individual tasks.

The Government of Indonesia would provide in-kind contributions to the Master Plan
preparation, such as the salaries of the Steering Committee and support staff, offia; space,
etc. These in-kind contributions are not reflected in the attached budget. By involving
government and PLN staff in each step of the Master Plan preparation, this phase will
provide a unique hands-on training opportunity.

This phase of the program will include the following tasks for each of the pilot programs
specified in the Master Plan:

A.lD. Office of Energy and tnfiiStructure

The Master Plan will specify pilot programs to be cond·~cted during the second year of the
program. These programs will carried out either by PLN or a contractor such as KONEBA,
under the auspices of the Steering Committee. Although this phase will include technology
demonstration, it will serve as a miniature version of the full-scale program to confirm
judgements about the obstacles, costs, and benefits of implementing specific DSM programs.
Pilot programs may be clustered on a regional basis to reduce costs, or to target certain
markets.
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Pilot Proaram Timetable and Budaet

• Installation of the measures for participating customers;

Industrial Pro&rarnS
Improved Motors
High Efficiency Lighting
Time of Use (TOU) Tariffs
Interruptible and Curtailable (I&C) Tariffs
Energy Management Audits

• Impact and process evaluations at the conclusion of the pilot programs; and

Implementation of a management information system (MIS) to track pilot
installations;

Residential Programs
Improved Refrigerators
High Efficiency Lighting

CQmmercial and Public Sector Programs
Improved Air Conditioning
High Efficiency Lighting
New Construction

• Revision, if necessary, of the program design and delivery strategy for full-
scale implementation.

To prepare a preliminary estimate of the scope and cost of pilot programs, it is assumed that
pilot programs will be proposed for the following sectors and end-uses. These programs
have been selected on the basis of the analysis of system load and DSM objectives described
in the preceding chapter, as well as experience in other countries. This program list only
illustrates the types of programs that may be considered; a final determination will be made
on the basis of the Master Plan:

A.I.D. office of Energy and Infrastructure

The timetable and budget for the pilot program phase is based on the following tasks and
assumptions:

1. Implement Administration System. An administration system based on the
specifications spelled out in the Master Plan will first be implemented. This task will
include establishing the organizational structure for DSM activities and a computer-
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based management information system (MIS). The MIS facilitates marketing,
financial reporting, and retention of the data necessary for performance monitoring,
evaluation, and redesign. It is assumed that additional computer resources must be
procured, and that five person-months are required for MIS design and installation for
a total cost of S200,OOO. .

2. Procure Load Manaaement and Efficiency Hardware. A number of the proposed
measures utilize load management or high efficiency h?.rdware to accomplish DSM
objectives. PLN (or the designated local contractor) will purchase the hardware
required for programs which rely on direct installation for delivery. In addition, the
availability of hardware for rebate programs must be guaranteed. One way of doing
so, at least at the pilot stage, is for PLN to purchase the necessary equipment itself
and resell it directly to customers. This will not only ensure availability, but will
demonstrate the market for this equipment so that retailers, importers, and
manufacturers would be more favorably disposed to introducing these new products.
It may even be possible for PLN to work directly with manufacturers or importers to
develop high efficiency equipment, as is being done by EOAT in Thailand with
refrigerator manufacturers, as well as by several utilities in the United States. Pilot
program hardware cost assumptions are given in Table 3.1. The number of
installations or participants will vary by program. Using the equipment unit costs
given in Annex IV, the implied sample size for each pilot program can be derived.

3. Hire MarketJna and Insta1Iation starr. Whether utility personnel or contractors
are used, qualified staff must be identified and hired. It is assumed this hiring
process costs S2S,OOO to cover the preparation of job descriptions, advertising and
interviewing.

4. Tnin Marketq and Installation Staff. Once staff have been hired, they must be
trained by those who received instruction during the master plan preparation. It is
assumed that SO local marketing znd installation staff are retained at a cost of SI,OOO
per staff member per month and that training requires one month. The total cost of
the activity is therefore SSO,OOO (the cost of trainers is an in-kind contribution of the
Govemment).

S. Market Proaram and Select Participants. Program marketing and selection of pilot
program participants is assumed to require three months. Marketing will rely
principally on personal contact with consumers. Only marketing staff, who are
assumed to represent half of the new staff, are involved. Additional promotional
expenses are also incurred. The resulting cost is SI00,OOO.

6. Install Measures. Installation of the measures is assumed to take place over three
months and involves all installation staff on a full time basis, for a total cost of

A.l.D. Office of Energy and IritraStructure
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Table 3.1: Hardware Cost Assumptions Cor the Pilot Programs

Program. .... •. Equipment to be Procured ...
..

I Cost

Industrial Programs
Improved Motors High efficiency motors & VSDs $150,000
High Efficiency Lighting Improved lamps, reflectors, ballasts, and occ. sensors $30,000
TOU Tariffs TOU meters $40,000
I&C Tariffs Load control equipment $50,000
Energy Management Audits Analyzers and monitors $75,000

Commercjal & Public Programs
Improved Air Conditioning Resized pumps, compressor., motors; Improved controls $150,000
High Efficiency Lighting Improved lamp., reflectors, ballasts, and ccc. sensors $25,000
New Construction Hardware & software for design evaluation; improved $75,000

equipment and materials

Residential Programs
Improved Refrigerators High efficiency refrigerator. $50,000
High Efficiency Lighting Improved lamps, reflectors, ballasts, and occ. sensors $20,000
New Construction Hardware & software for design evaluation; improved $40,000

equipment and materials

Additional monitoring equipment Load monitor. and other data collection instrumenu such $100,000
as surveys

FOUNDATION FOR DSM PROGRAM IMPLEMENTATION IN INDONESIA

7. Evaluate Pilot Proarams. Installers and marketing personnel (since they have
already had extensive contact with these customers) will return to the sites to collect
the technical and consumer information required for evaluation. The evaluation itself
will be conducted by PLN staff, under the supervision of the Steering Committee.
This task will require one and one-half months of the installation and marketing staff,
for a total cost of 5100,000 (which includes 525,000 for other direct costs besides
labor).

It is assumed that two consultants would serve as resident advisors to assist PLN and/or the
local contractor(s) with the management and execution of all aspects of the pilot program
over the course of the year. The cost of these advisors would be 5600,000. These advisors
would assist with the preparation of the final plan for full-scale implementation.

Figure 3.4 summarizes the timing and budget for these activities. The total cost of the pilot
program amounts to 52.2 million, including contingency.



Figure 3.4: Budget and Timetable for DSM Pilot Programs
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• Installation of the measures;

• Program marketing;

• Improvement and expansion of the MIS for tracking installations;

• On-going tracking of performance of the programs included under the
program;

• Periodic impact and process evaluations of the programs; and

• Revision of the load shape objectives or program designs, as appropriate.

Phase mj Implementation - Capturing the Benefits

FOUNDATION FOR DSM PROGRAM IMPLEMENTATION IN INDONESIA m.19

Implementation of the programs will be carried out during years three through eight. Based
on the results of the pilot programs, implementation will including the following tasks:

The costs and benefits of full-scale implementation are discussed in the following sections.
Although these costs and benefits can be estimated more accurately as the first two phases of
the project proceed, this analysis provides a "best guess" evaluation of full-scale
implementation.

A.I.D. Office of Briergy and Infrastructure



CHAYI'ER IV: POTENTIAL DSM PROGRAMS

The purpose of the Master Plan is to define candidate DSM programs and their associated
costs and benefits for Indonesia. Nonetheless, based on experience in other countries and an
understanding of the structure of electricity demand in Indonesia, preliminary programs are
described below as a starting point for further discussion.

This section provides provisional estimates of potential benefits and costs of implementation,
as well as the funding required for the implementation of likely programs. These estimates
are used in Section V to determine the economic justification for an comprehensive DSM
program in Indonesia. Estimates of program costs and impacts will change as programs take
shape and further information is obtained during the preceding phases. Detailed technical,
economic, and market assumptions for each measure are presented in Annex IVI

•

In general, the programs presented here incorporate aggressive delivery mechanisms.
Extensive contact with consumers is assumed. The lack of existing market mechanisms,
insufficient channels for information dissemination, and inadequate access to capital
necessitates assertive program delivery. Direct installation is expected to be common, which
should result in higher market potential and more rapid market penetration. The additional
cost of these delivery mechanisms is reflected in both the administrative markups used in
Annex IV, and are included in the program budget described in this section.

Industrial Sector Promms

The industrial sector is the largest single energy consuming sector in Indonesia, accounting
for approximately 46% of PLN's electric sales. If PLN were to absorb the roughly 6,900
MW of privately-owned captive generation, this share would grow substantially. As in many
countries, the industrial sector in Indonesia offers some of the largest and most immediate
DSM benefits.

1.1 Improved Motors

It is assumed that motors account for about three-quarters of total industrial consumption, as
discussed in Annex IV. Given this high share of consumption and the potential for industrial
motor improvements, motor programs should receive high priority in Indonesia.

1 Annex ill uses the Total Resource Cost (TRC) test to estimate economic potential. It is assumed that
as long lIS a measure passes that test, some mix of utility, consumer, and trade ally incentives can be
used to make the measure attractive to all. Costs given throughout this section, on the other band,
represent utility costs of implementation, unless otherwise specified. These costs are used to estimate
the financing required for program implementation.

A.l.D. Office Of Energy and Infrastructure



Potential Impacts

IV.2

Program Design

POTENTIAL DSM PROGRAMS

Given industrial growth in Indonesia, new purchases rather than retrofits will provide the
predominant opportunity for use of improved motors. Consequently, motor importers and
manufacturers will serve as important trade allies in this program. PLN must involve these
trade allies early on, starting with the Master Plan preparation, to ensure their maximum
participation.

Regardless of how potential industrial customers are identified, either PLN staff or a
contractor will visit plant sites and "sell" motor replacements. These visits can, of course,
be preceded by mail or telephone announcements, and will entail simple audits to determine
whether the motor is optimally sized and the type of motor that may be most appropriate.
The program representatives could work at least partially on a commission basis.

Identifying good industrial candidates is an important part of program implementation. Some'
utilities, such as the Companhia Energetica de Sao Paulo (Brazil) (CESP), are developing
extensive databases of industrial motor installations within their service territory. The CESP
database, for example, is part of an expert system which determines which customers need to
exchange motors with others so that everyone has an optimally sized motor.

Most industrial motor programs underway in other countries offer rebates that offset the
additional cost of purchasing a high efficiency motor or a variable speed drive. This
program will also offer rebates, but will be distinguished by personal marketing efforts
directed at plant managers and others responsible for motor replacement.

High efficiency motors and variable speed drives (VSDs) can cost-effectively improve
industrial energy efficiency. Annex IV describes these technology options in further detail.

Program Budget

Based on the analysis in Annex IV, the cumulative impacts of an industrial motor program
are shown in Table 4.1. The estimated impacts reflect relatively low penetration rates,
which are consistent with experience elsewhere.

Although probably more than three-quarters of motors in Indonesia are less than 5 kW,
motor programs will target larger motors. If it is assumed that the average motor replaced
under the program is 30 kW with a coincidence factor of 0.6, the impacts described in Table
4.1 imply that over 500 high efficiency motors and VSDs are installed over the first two
years of the program (an average of about 21 per month), approximately 1,400 over the next
two years (an average of about 60 per month), and about 8,400 over the last two years (an
average of 350 per month). As discussed in Annex N, much of this volume would be for

A.I.D. Office of Energy and Infrastructure



1.2 High Efficiency Lighting

IV.3
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POTENTIAL DSM PROGRAMS

new purchases rather than retrofits.
Consequently, involvement of trade allies
will be critical.

Whereas improved motors used in the pilot
phase would have been purchased outright
by PLN to ensure availability to program
participants, it is expected that PLN would
pay a rebate that would cover only the
difference in cost between a conventional
and improved motor. Assuming an average
rebate of $300 (reflecting the typical size of
the motors involved and the fact that 25 %
would be more costly VSDs; see Annex IV
for further cost assumptions), the total
rebate cost over all six years of full-scale
implementation would be $3.1 million. In
addition, assuming ten dedicated staff over
the first two years, 15 over the next two
and 20 over the last two, manpower costs
would total $1.1 million (given a labor cost of $1,000 per person-month). The total cost for
industrial motor programs over the six years of the program is $4.2 million.

Program Design

Although lighting is assumed to account for only 7% of industrial demand, savings can reach
75% depending on the technologies used. This technical potential, as well as the relatively
high program penetration rates achieved in other countries, make lighting programs far more
important than lighting's share of sectoral consumption might suggest.

(a) replacing incandescent bulbs with compact fluorescent lamps (CFL);

(b) replacing standard fluorescent tube lamps with energy-saving fluorescent tube lamps;

(c) replacing standard fluorescent ballasts with high-efficiency magnetic or electronic
ballasts;

The following measures are suggested for consideration:

(d) installing optical reflectors and removing lamps that are no longer required;

A.I.O. Office of Energy and Infrastructure



1.3 Time 01 Use (TOU) Tarif'I's

A.I.D. Office of Energy and Infrastructure

IV.4

(e) installing occupancy sensors; and

POTENTIAL DSM PROGRAMS

(f) replacing mercury vapor high intensity discharge (HID) lamps with sodium HID
lamps.

Program Budget

Table 4.2 indicates the cumulative energy
and peak demand impacts of the industrial
lighting programs outlined above. Although
lighting accounts for a smaller portion of
industrial load than motors, program
impacts exceed those of the motor program
during the early years of the program. This
reflects both higher penetration rates as well
as greater savings per installation.

Potential Impacts

Although direct installation typically achieves the highest penetration rates, the additional
costs of administering a direct installation program make many of the above measures
uneconomical if that delivery mechanism were to be used. Annex N presents the economic
analysis of these measures, which suggests that only measures (a) and (f) would be delivered
through direct installation programs, while the other measures would rely on information and
rebates for delivery. New building standards would also be an important part of ensuring
that these measures are adopted.

These impacts imply the level of ~ctivity

shown in Table 4.3. Although individual
installations are relatively inexpensive, the
large number of installations requires a high
budget for this activity. The total cost of
industrial lighting programs over the six
year life of the program is $114.5 million.

Time of use (TOU) rates provide incentives to shift demand from on-peak to off-peak periods
by offering the consumer lower electricity prices during off-peak periods. Even though a
large portion of peak demand on the Java-Bali system is attributable to the residential sector,
the industrial sector would probably be the most responsive to price structure changes
designed to encourage load shifting and reflect the economic value of power. PLN has
already adopted a TOU rate structure. The analysis presented here gives only a rough



approximation of the impacts that might be expected from an enhanced TOU tariff structure.
The companion report to this study, "Electricity Pricing Incentives to Promote Demand-Side
Management in Indonesia", develops a TOU tariff for purchase of power from captive
generation, and discusses innovative TOU tariff options such as real time pricing and peak
activated rates.

IV.5POTENTIAL DSM PROGRAMS

Program Design

A.I.D. office of Energy and Infrastructure

The design of a TOU tariff structure can be complex. Rather than specify one here, it is
assumed that a tariff structure can be designed which will achieve results similar to those
implemented in other countries.



1.4 Interruptible and Curtallable (I&C) Tariff's

Potenliallmpacts

Program Budget

IV.6POTENTIAL DSM PROGRAMS

2 USAID (Office of Energy), Mexico: Demand.side Management in the Indu,trial Sector, Washington, D.C.,
September, 1991.

PLN's tariffs for industrial classes 1-3 and higher already incorporate a TOU element in their
energy prices. Experience in other countries, however, suggests that the introduction of
well-designed TOU pricing in itself may be insufficient to induce significant load shape
modification. Many consumers initially need help in understanding the impact of pricing
revisions on their bills, and in developing and implementing the appropriate responses.
Thus, TOU programs, particularly those with innovative components such as real-time or
peak-activattd pricing, require marketing and technical assistance to consumers to make them
effective DSM measures. The DSM program proposed here includes technical assistance to
help firms shift load and reduce their costs under the new tariff structure. With respect to
the design of the new TOU rate, PLN should consider shifting from a contract demand
charge to a coincident demand charge.

Demand savings are estimated to be 5% of industrial motor demand over peak periods, and
annual energy savings are estimated to be 0.5% of total annual industrial energy
consumption. These impacts are consistent with the experience in the United States ana
Mexico2

• Table 4.4 summarizes the estimated impacts of the assumed TOU rate program.
This program is among those described here which offer the greatest impact.

Implementation of the TOU tariff program described above assumes the installation of time
of use meters to measure coincident maximum demand as well as the assignment of technical
support staff who can help plants take advantage of the new rate structure to reduce their
bills. Meters are assumed to cost $500 each and are installed in 4,000 establishments during
the six year program. Ten technical assistance staff members are assumed over the course of
the program at a total cost of $1,000 per person-month. The total cost of this program
would be $2.7 million.

Interruptible and curtailable (I&C) rates allow the utility to interrupt or reduce service to
those consumers using the rate in order to reduce system peak demand. Consumers using the
rate benefit from rate discounts. These programs typically require consumers to offer a
minimum interruptible load of SOO kW. I&C tariffs are discussed further in "Electricity
Pricing Incentives to Promote DSM in Indonesia".

A.lD. Office of Energy and IntraStructure
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Program Design

POTENTIAL DSM PROGRAMS

As with TOU rates, the design of I&C rates
can be complex. Therefore, a specific I&C
schedule is not proposed, but it is assumed
that a set of rates can be implemented
which would achieve results similar to those
in other countries. Whereas it may be
possible to implement mandatory TOU
rates, I&C rates should remain voluntary
because of the potential disruptions to
industrial processes. As with the TOU rate
program previously proposed, this program
includes marketing and customer technical
assistance. Load interruption is generally
implemented through a phone call from the
utility's load dispatch center to the
consumers on the I&C tariff.

Program Budget

I&C rates will not result in as much load
shifting as TaU I'2.tes since frrms will not
have the advance notice necessary to reschedule industrial processes. It is assumed here for
simplicity that I&C rates result in a 5% reduction in motor loads during curtailment periods
and that they do not result in any load shifting. This impact is consistent with the experience
in the United States. Table 4.5 summarizes these impacts.

The principal costs associated with implementation of I&C rates are the metering equipment
(to measure consumer compliance with curtailment periods) and program marketing and
administration. Assuming that approximately 650 firms adopt the I&C rate over the six
years of the program at an average cost of 52,000 each, and that two staff are required to
market and administer the program over its life, the total cost would about 51.4 million.

A.J.D. Office of Energy and Infrastructure

Energy management audits entail site visits by utility personnel or contractors who typically
review DSM potential in the various electric systems at that facility. Audits often consider
the full range of end-uses, and may be used to stimulate participation in other DSM
progra!:i~. KONEBA already has extensive experience in conducting energy audits.

1.5 EnelV MaDalement Audits



Program Budget

Pote1lliallmpocts

A.I.D. Office of Eliergy and IDfrastructure
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PLN could share the cost of the
audit with the firm being audited
commensurate with the benefits PLN
derives from the audit. KONEBA
could offer an electric-only audit, or
a comprehensive audit under this
arrangement;

KONEBA could review the potential
for load management as well as
conservation; and

POTENTIAL DSM PROGRAMS

Program Design

(i)

KONEBA currently CODr~uCts audits on a
for-profit basis. The propose:: 'udit
program could build upon this expertise as
follows:

(ii)

(iii) additional funds could be committed for a revolving fund to help finance adoption of
the recommended measures.

Audits could be conducted using a "mass production" approach in which generic energy
measures (GEMS) are identified on the basis of data collected during the Master Plan
preparation. Instead of conducting comprehensive audits of a limited number of facilities,
the "mass production" approach targets a limited number of generic measures which can ... :
replicated across an entire industry. This approach has been successfully implemented La
Pakistan, Egypt, and Morocco.

It is assumed that 200 audits are conducted during the first two years, SOO during the next
two years, and 600 during the last two years of the program. Table 4.6 summarizes the
impacts of these audits based on experience with industrial audits in the United States.

Assuming the cost to the utility of each i11dit is SSOO, including nwketing and
administration, and that a S5 million loan fund is established to implement recommended
measures, the total budget for the audit program would ~ $ S.7 million. over its life.
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Other Potential Industrial
Programs

Several other industrial programs may be
worthwhile in Indonesia, but there is
insufficient information t.J ~aress the
prospects for these progr~lils at this time.
A few of these programs are described
below.

POTENTIAL DSM PROGRAMS

Power Factor Correction

1.6

loads which in effect use up generation,:'tMW>,<:::::::
transmission and distribution capacity.
Inductive loads, such as motors, often
reduce power factor to the range 0.8 to 0.9.
Some inductive loads, such as certain types ···:;:::·'::::·::·):·i.::i:·./·.:·:
of electric furnaces, may have power
factors as low as 0.3. The most commonly
used means of correcting low power factor are:

(a) On-site capacitor banks. Capacitors can be installed at any point in the electrical
system and will improve the power factor between the point of application and the
power source. However, the power factor between the load and the capacitors will
remain unchanged. Capacitors are usually added at each piece of offending
equipment, ahead of groups of motors or at main services.

(b) On-site switched capacitors. Plants equipped with very large intermittent inductive
loads, such as large motors, may require switched capacitors which are utilized only
when the motor load is on. Such capacitors may be controlled from the substation
depending on the measured power factor. The switching feature is only required if
the capacitors needed are so large that they cause an undesirable leading power factor
during times when inductive loads are off.

(c) Utility distribution line capacitors. Utilities can install capacitors on their own lines
where it is not practical to measure power factor or to assess charges to owners. For
instance, capacitor banks are often installed on utility polr.s in residential
neighborhoods.

The cost and effectiveness of capacitor use depends on prevailing power factor in different
parts of the system, the locations where capacitors are to be installed, and the mounting,
enclosure, voltage and capacitance required. Evaluation of maximum potential technical



Direct Load Control

Buy Back from PLN's Customers: PLN would purchase excess capacity
from captive power generators during peak hours.

Buy Back from Non-PLN Customers: Peaking capacity would b~ purchased
from captive power generators owned by electricity consumers who are
currently not PLN customers.

IV.IOPOTENTIAL DSM PROGRAMS

Captive Generation, lnterfuel Substitution, and Cogeneration

impact and economic viability requires detailed engineering and economic studies of
particular consumers and portions of the distribution system.

Self-generation of electricity is common throughout Indonesian industry; it is estimated that
there are currently about 7000 MW of installed captive generation capacity in the country.
Moreover, there may be considerable cogeneration potential which could be tapped to cost
effectively reduCf. :r:ad growth on the PLN system, or at least to add capacity to the system.
PLN and the Government can encourage the development of this potential by adopting a
clear power purchase framework and encouraging the use of cogeneration.

The companion report to this study, "Electricity Pricing Incentives to Promote Demand-Side
Management In Indonesia" considers the potential for the use of captive generation as a DSM
strategy in further detail. The report presents and analyzes three program options for peak
shaving:

• Interrnptible: PLN would interrupt service during peak hours to customers
who sign up for the program. Such customers could meet their load from
excess self-generation capacity, if they so choose. This is a variation of the
interruptible and curtailable tariff structure discussed earlier.

In addition to estimating program potential, the report presents incentive tariffs for captive
power purchases as well as a pre-feasibility study of a pilot load management program based
on this concept. Additional data on the utilization of captive power could be collected in the
course of the Master Plan preparation to assist with program design.

Abundant natural gas offers extensive fuel substitution opportunities, although further pricing
adjustments and distribution system expansion are required to stimulate interfuel substitution.
Further analysis of these opportunities is required to determine the economics and potential
load impacts of cogeneration and interfuel substitution.

The companion report to this study, "Eectricity Pricing Incentives to Promote Demand-Side
Management in Indonesia" discusses direct load control (DLC). Opportunities may exist for

A.I.D. Office of Eliergy and IDfrastructure



Commercial and Public Sector Programs

C&P.l Improved Air Conditioning

Improved Industrial Processes

IY.llPOTENTIAL DSM PROGRAMS

3 These audits were conducted by the Surabaya Enerl)' Audit Group, ADd were sponsored by USAID
under the ASEAN-USAID Buildings Energy Conservation Project.

load control such as residential air conditioning or water heating. However, there does not
appear to be sufficient saturation of these appliances in Indonesia at this time to warrant the
implementation of a residential DLC program. Experience in the United States and
elsewhere suggests that commercial and industrial consumers are reluctant to participate in
such programs; I&C pricing programs may be more appropriate since the customer retains
the option to continue to consume power during the curtailment period and simply pay a
penalty. DLC does not permit such flexibility. Furthermore, remote control technologies
face considerable problems. Power line carriers cannot be transmitted through transformers,
dedicated phone lines may be impractical, and radio transmitters are costly. Consequently,
DLC programs are not considered further.

Arc furnaces, smelters, and electrolytic processes are often promising candidates for DSNI
measures. Indonesia produces significant amounts of iron and steel as well as several non
ferrous metals, including aluminum, copper, gold, tin and nickel. Frequ~ntly there is
substantial DSM or energy efficiency potential associated with metal mining and processing.
However, measures to realize this potential are not considered here because (i) many of these .
instcllations are off PLN's Java-Bali system, and (ii) further information on the processes
lised is required to assess DSM potential.

The commercial and public sectors each account for about 10% of electricity 'sales in
Indonesia. Of the public sector share, approximately 13% is for street lighting. Because
virtually all commercial and public electricity demand is for buildings (excluding that which
is used in street lighting), programs for these two sectors are combined.

Audits of commercial buildings in Jakarta3 suggest that air conditioning accounts for 50 to
65% of total commercial consumption. Hotels are at the higher end of this range, while
office and retaU are at the lower end. This program is assumed to target building heating,
ventilating and air conditioning (HVAC) systems rather than window air conditioning units.
The potential measures described below have been identified in the audit work cited.

A.I.D. Office of Energy and Infrastructure



These measures could be delivered through trade allies, such as vendors and architects, who
would be marketed personally and who would receive rebates for sales of high efficiency
and properly sized HVAC components. Alternatively, or in addition, rebates could be paid
to equipment manufacturers or importers. DSM program staff could also provide
information to building managers as well as building audits. This is particularly critical for
the low costlno cost measures such as increased set point temperatures.

POTENTIAL DSM PROGRAMS

Program Design

The proposed program entails the implementation of the following measures:

(a) proper sizing of cooling tower pump;

(b) using enthalpy control to reduce chiller loads;

(c) increasing set point temperatures;

(d) reducing air leakage and infiltration;

(e) operating fans according to loads; and

(f) using more efficient compressors, pumps, and motors.

Potential Impacts

A nl\mber of sources referenced in Annex
IV suggest that economically justified
reduction in BYAC load could average
around 20% per installation. Assuming
penetration rates similar to much narrower
BYAC programs in the United States which
focus on high efficiency replacement of
BYAC units, approximately 40 facilities
would participate during the first two years
of the program, 12S during the next two
years, and 77S during the last two years.
Table 4.7 summarizes the impacts expected
with this level of participation.

A.I.D. Office of Energy and Infrastructure
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C&P.2 High Efficiency Lighting

(a) replacing incandescent bulbs with compact fluorescent lamps (CFL);

The following measures are suggested candidates:

IV.13POTENTIAL DSM PROGRAMS

Program Budget

\ -
, \.~ \

(c) replacing standard fluorescent ballasts with high-efficiency magnetic or electronic
ballasts;

(b) replacing standard fluorescent tube lamps with energy-saving fluorescent tube lamps;

The principal costs for this program would be marketing and audit staff and equipment
rebates. Assuming a staff of three for the fIrst three years of the program, increasing to six
for the remainder of the program, results in a staff requirement of 27 person-years and a
staff cost of about $325,000 over the life of the program. In addition, assuming rebates of
$5,000 per installation, rebate costs would total $4.7 million over the life of the program.
The total lifetime cost of the program would therefore be around $5 million.

Program Design

As with industrial lighting, savings of up to 75% for individual installations and high
participation rates make commercial and public sector lighting programs attractive. The
potential impacts are even greater than in the industrial sector because lighting accounts for a .
larger share of sectoral consumption. It is assumed that lighting represents 13% of offIce
and public building consumption, 20% of hotel consumption and 25 % of retail building
consumption, compared to 7% for the industrial sector.

(d) installing optical reflectors and removing lamps that are no longer required; and

(e) installing occupancy sensors.

Low pressure sodium lighting was included in industrial programs, but is not included here
because of it unsuitable color rendition and lower incidence of use in the commercial sector.
Future data collection may reveal that in fact there is significant scope for this measure or
high pressure sodium lamps, which offer better color rendition.

Although direct installation typically achieves the highest penetration rates, the additional
costs of administering a direct installation program make many of the above measures
uneconomical if that delivery mechanism were to be used. Annex IV presents the economic
analysis of these measures, which suggests that only measure (a) would be delivered through

A.I.D. Office of Energy and Infrastructure
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direct installation programs, while the other measures would rely on information and rebates
for delivery. New building standards would also be an important part C'1 ensuring that these
measures are adopted.
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POTENTIAL DSM PROGRAMS

Potential Impacts

Program Budget

Table 4.8 indicates the cumulative energy
and peak demand impacts of the C&P
lighting programs outlined above. For
participating facilities, lighting intensities
are expected to fall from 17 W/m2 to 10
W/m2

, a reduction in consumption of 41 %.
Penetration rates are consistent with those
assumed for the industrial lighting program.

C&P.3 New Construction

These impacts imply that approximately
260,000 m2 of floorspace is covered during
the first two years of the program, that
740,000 m2 are achieved during the next
two years, and 880,000 m2 in the final two
years. Assuming a total cost of 52 per m2

(labor plus rebates or direct installations)
results in a lifetime cost of 53.8 million.

The greatest efficiency gains can be had at least cost when mtaSures are incorporated into
building designs before the onset of construction. New commercial construction is a major
source of load growth throughout the dynamic economies of Southeast Asia, and offers a
one-time opportunity to achieve considerable savings with high persistence. DSM programs
which target the efficiency of new construction are critical if these opportunities are not to be
lost.

DSM new construction efficiency programs in the United States are typically programs which
encourage trade allies such as builders to exceed mandatory building energy performance
standards for new construction. Although considerable capability has been established in
Indonesia through such projects as the ASEAN-USAID Building Conservation Project,
building energy standards have not yet been established in Indonesia. Presidential Decree 43
issued in 1991 provides a foundation for such standards to be implemented.
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This program will establish minimum building energy standards which all new construction
must meet. Incentives for exceeding those standards exist in the commercial and public
sector programs for high efficiency lighting and HVAC described above. The standards will
be applied during the construction permitting process. Architects will file compliance plans
along with other site plans in much the same way that Title 24 building energy standards are
applied in California.
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POTENTIAL DSM PROGRAMS

Program Design

Program Budget

It is not suggested that PLN manage this program, but that authorities currently responsible
for approval of building projects take on this responsibility. It is nonetheless in PLN's
interest to see this program implemented. The program would consist of establishing a
technical directorate which would: (i) establish standards and the means of compliance; (ii)
enforce implementation of the standards; and (iii) provide training and technical assistance to
architects and others who will need to conform to the standards. PLN would nonetheless be
in a position to evaluate program response and compliance.

Potential Impacts

The stringency and level of enforcement of
the standards will determine the impacts of
this program. Although the ASEAN
USAID Building Energy Conservation study
has considered these details in depth, it is
simply assumed here that this program will
save 10% of commercial and public sector
lighting and HVAC demand growth which
otherwise would have occurred. It is
assumed compliance increases from 40% of
new facilities in the first two years, to 60%
in the second two years and 70% in the last
two years. The impacts of this program are
given in Table 4.9.

The budget for this activity includes
5120,000 per year for directorate staff and 5100,000 for traini.,g and promotional activities.
Initial set-up costs include 5600,000 for expatriate advisors and S200,OOO for computer
hardware and software, and other office equipment. Although this program will presumably
remain in effect indefinitely, the total cost over the six year time horizon of the DSM
program will be approximately 51.5 million.



Fuel Substitution

Thermal Storage

A.I.D. Office of Briergy and Infrastructure
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C&P.4 Other Potential Commercial & Public Programs

For existing buildings, the potential for thermal sto~.ge will depend in part on the cost of
retrofitting these systems, and whether or not there is even sufficient space at sites for these
systems. Thermal storage is typically easier to implement and more cost-effective when
incorporated in new building designs. This measure requires further engineering pre
feasibility studies, including building surveys.

Thermal storage in Indonesia would be limited to cooling storage, which involves producing
chilled water or ice during off-peak periods, and then using this stored water or ice to help
meet building cooling requirements during peak periods. This is a load management measure
which allows the primary cooling system to be turned off or reduced during peak periods.

Although the three programs proposed above willlik~ly incorporate most of the cost-effective
DSM measures relevant to the commercial and public sectors, work carried out during the
Master Plan preparation may point to additional opportunities. For instance, thermal storage,
fuel substitution, and audits have been used elsewhere for commercial and public buildings,
but there is insufficient data at the pr~nt time to determine whether separate programs
would be worthwhile in Indonesia.

As in the industrial sector, other fuels such as natural gas may be used to sUDstitute for
electricity for certain end-uses. In particular, air conditioning can utilize natural gas. One
type of gas air conditioner uses a natural gas-powered motor which in tum drives the
compressor of a standard air conditioning system. Another type uses heat to drive an
absorption cycle cooling system in which a binary working fluid is used and a compressor is
replaced by an absorber and a gas-fired generator. Gas absorption systems are probably the
most common type of thermal air conditioner; the American Gas Association estimates that
gas systems cool S% of all buildings in the United States.

Gas air conditioning programs in the United States have combined marketing, education,
technical assistance, special tariffs, and equipment rebates. Before such programs are
introduced in Indonesia, it is necessary to ensure that the distribution system is adequate,
natural gas prices are cpnducive to these programs, and that a capability to install and service
the technology exists.



Residential Programs

R.t Improved Refrigerators
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Energy Management Audits

r~ates to trade allies, e.g. appliance retailers, to help encourage the sale of
these improved models; and

• testing and labelling of all refrigerators to be sold, so consumers would be
aware of the energy costs associaterl with that particular model, both in
absolute Lerms and relative to other models in that class;

Energy management audits can be performed for commercial and public buildings, just as
they have been proposed for the industrial sector. However, the range of electric end-uses in
commercial and public buildings is much smaller than in industry. The relative homogeneity
of end-uses may allow the three programs proposed above to exploit the majority of DSM
opportunities in the commercial and public sectors and obviate the need for a distinct audit
program. Nonetheless, commercial end-uses such as refrigeration and water heating may
offer significant DSM opportunities and may be amenable to general audit programs.
Information collected during the data acquisition acti\ities of the Master Plan will help
determine whether there is scope for a separate program of energy audits in the commercial
and public sectors.

Households consume about one-third of all electricity in Indonesia. In addition to
representing a significant portion of total consumption, the residential sector is particularly
critical because the residential peak is coincident with the system peak. The two end-uses
targeted here, refrigeration and lighting, together account for approximately twa-thirds of
total household electricity consumption, and three-quarters of peak household demand.
Annex IV provides further information on the composition of residential electricity demand.

Most refrigerators in Indonesia, particularly entry-level models, are assembled domestically.
Relatively simple changes in domestic refrigerator construction, such as the use of rotary
compressors and increased insulation, would add only a small amount to the cost of a
refrigerator, but would decrease consumption by at least 20%.

The ... .. ~ntail three components to encourage the use of the more efficient
dom~..... ,.4 . tdwrs:

A.I.D. office of Energy and Infrastructure



Program Design
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IV.I8POTENTIAL DSM PROGRAMS

Potennallmpacts

Based on assumptions described in Annex
IV, the estimated energy and demand
impacts of a refrigeration program are
shown in Table 4.10. These impacts imply
that approximately 160,000 high efficiency
refrigerators are disseminated during the
first two years of the program, 290,000
during the next two years, and 380,000
during the last two years.

R.2 IIi&b Emciency Liabtlq

incentives to manufacturers and assemblers in Indonesia to incorporate more
efficient designs in their production.

Although perhaps 40% of household lighting fixtures are fluorescent, the remaining 60% are
incandescents which appear to be used more often. The use of compact fluorescent lamps
(CFLs) in place of these standard incandescent bulbs can save up to 7S % of the energy that
would have otherwise been consumed by those bulbs.

A.I.O. Office of Energy and IritraStructure

This program entails the direct installation of CFLs to replace incandescent bulbs in
households. Installation would be paid for by PLN, and would be conducted by either PLN
or a subcontractor. It is assumed that PLN covers part of the cost of the lamp and that the
rest is recovered through the customers' bills. PLN's pilot CFL replacement program
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POTENTIAL DSM PROGRAMS

Potential Impacts

Program Budget

Even using conservative assumptions, the
potential impacts of a residential lighting
program could be significant. Impacts are
given in Table 4.11. These impacts
correspond to 310,000 installations over the
first two years of the program, 420,000
over the next two years, and 520,000 over
the last two years.

Assuming a labor and administration cost of
$2 per installation, plus a rebate or subsidy
of $3 per lamp, the total cost of the
program over its six year life is $6.25
million.

R.3 Other Residential Programs

Improved Televisions and Air Conditioners

underway in one part of Jakarta will provide valuable guidance on the design and
effectiveness of these programs. Further details on this program are given in Annex IV.

New Const7U£tion

Televisions currently account for about 10% of household electricity consumption. Air
conditioners represent about 3%. As with refrigerators, ownership of these appliances is
increasing rapidly. Also like refrigerators, these appliances offer opportunities for significant
efficiency improvements. The best available air conditioners would reduce electricity
consumption by 40% when compared t~ standard window air conditioners assembled in
Indonesia. The most efficient color TVs currently available would use 25% less energy than
the average sets in use today in Indonesia. The World BanklESMAP report previously cited
goes into considerable detail regarding the potential for these programs to increase the
efficiency of these appliances.

Residential new construction programs can be designed similar to the program described for
the commercial and public sectors. Such programs may focus on multi-family dwellings, or
could encompass single-family housing as well. However, even rudimentary proposals for a
residential new constructirm program require·additional information regarding the current and

A.I.D. Office of Energy and Irifrastructure
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forecast housing stock. Residential new construction programs can be considered in the
course of the Master Plan preparation when the necessary information will be more readily
available.

POTENTIAL DSM PROGRAMS IV.20



CHAPI'ER V: SUMMARY OF POTENTIAL DSM PROGRAMS AND BENEFITS

The combined impact of the ten DSM programs described in detail in Section IV is depicted
in Figure :5.1. This figure shows the effect of the programs on the average daily load curve
estimated for the year 1999/2000. Peak capacity requirements are reduced by 613 MW
(assuming peak line losses of 20.75 %, but not taking into account capacity derating as a
result of availability characteristics or reserve margin requirements). This corresponds to
approximately 4.6% of the peak demand which would have been expected in the absence of
the DSM program. Total annual generation (assuming 15.2% line losses) is reduced by
2,024 GWh, corresponding to a reduction of approximately 1.4% of the total generation that
\llould have been expected in the absence of the DSM program.

Table 5.1 shOW!i the cumulative costs and benefits of the entire DSM program proposed in
the preceding sections. The following assumptions have been made in the preparation of this
summary:

• The costs reported here correspond to the expenditures PLN would have to
make for program implementation and generation, net of any taxes.

Revenue effects are not included in these budget estimates. However, if the
average tariff continues to be less than the long run marginal cost of supply,
the DSM program would look even more attractive if revenue effects are
iLcluded. In any case, financial impacts will depend upon the incentives put
into place for PLN. An analysis of financial impacts has been included as part
of the proposed Master Plan preparation.

100% persistence of measures is assumed over a ten year period beginning
with the first year of project implementation. In reality, persistence will be
less (the exact number will vary from program to program), resulting in lower
benefits that stated here. This assumption is balanced by excluding project
benefits which continue to accrue ~fter the ten years. For instance, new
construction programs will typically yield benefits for the entire life of the
building.

All monetary values are given in constant 1992 terms. The net present value
was calculated using a 10% real discount rate and the net "cash flow" stream
indicated. TIle intemal rate of return, on the other hand, was calculated
assuming that the gross benefits and Master Plan and Pilot Program costs
occur in the years indicated, but that the total cost of full scale implementation
is incurred in 1994/95, the rust year of implementation.

A.J.D. Office of Eilergy and tntrastructule
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Table 5.1: DSM Program Costs and Benefits
,
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SUMMARY OF POTENTIAL DSM PROGRAMS AND BENEFITS

Values for generation and peak capacity are taken from the report on
"Indonesia Demand Side Management, Volume IT: Electricity Pricing
Incentives", the companion report to this study.

As suggested in Table 5.1, the total cost of the project (in 1992 $) is approximately $170
million. The net present value is $364 million, and the internal rate of return is 51.5%.
Even allowing for the uncertainties in this analysis, load management and energy
conservation through the DSM programs described here are clearly less costly than PLN's
costs of adding capacity and generating more power.

A.I.D. office of Energy and IntraStructure
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Annex I: Some Experiences with DSM in North America

.cURCI. IIC.'"II'.'...Illy, I"••, AGIlE., OIlNL.

There are numerous other examples of successful DSM programs in the United States.
Wisconsin Electric Power and Central Main Power (eMP) began instituting programs about five
years ago. eMP's programs saved more than 4S MW in 1991, and Wisconsin Electric says it
has reduced demand by about 300 MW since 1987. Pacific Gas and Electric says it cut 119
MW of its load in 1991 and plans to reduce demand growth 75% by the year 2000. In New
York, Consolidated Edison and Long Island Lighting together reduced demand by 368 MW last

Already some U.S. utilities are beginning to reap the benefits of DSM. Currently, about three
dozen major North American utilities have aggressive DSM programs. Table 1, for example,
shows that several of the utilities with the largest program expenditures are projecting target
reductions in demand by the year 2000 which will more than halve their anticipated rates of load
growth during the preceding decade. One of these utilities, the New England Electric System
(NEBS) has increased DSM spending by a factor of 8 over the past 5 years while at the same
time increasing the level of captured savings by a factor of 18, leading to a savings high ofabout
450 GWh in 1991. Figures 1 and 2 summarize NEBS's DSM expenditure and benefits.

I'Q)
J. \;

LEADIN<3 U.S. UTILITIES IN DSMTable 1

Projected 1880-2000 Projected DSM
AnnUli Load Growth Reduction In V.er

Example. (~) 2000 Demand (~)

SoCal Edlaon (CA) 2.0 13.0

pOle (CA) 1.8 8.0

WEPCO (WI) 1.7 8.2

NEE8 (MA. NH. RI) UJ 8.8

NU (CT, MAl 1.7 7.0

LlLaO (NY) 2.3 0.0

Du. Power (NC) 2.8 11.e
NIUO (NY) 1.2 0.1

Bo.ton Edllon (MA) 1.5 10.9



Figure 1 NEES DSM SPENDING
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year. Southern California Edison reduced its load by 115 MW through conservation programs.
Bonneville Power Administration has reduced demand by about 350 average MW over the last.
10 years, and aims to reduce it by another 600 MW over the next decade.

DSM will find even broader application in the United States, Canada, western Europe and
elsewhere in the coming decade. Persistence of measures, and the evaluation of program
impacts have emerged as critical issues, and will receive greater scrutiny in the future.
Nonetheless, according to an Electric Power Research Institute (EPRI) report (CU··6935), DSM
programs in the United States will reduce demand approximately 25,000 MW over the next
decade. This is equivalent to 30% of new capacity requirements over the same time period.
EPRI's calculations suggest that ifDSM is in fact successful in redu(,;ing electricity use by about
200 billion Kwh in 2000, it will simultaneously reduce carbon dioxide emissions by about 150
million tons.



ANNEX ll: ECONOMIC ASSESSMENT USING THE TOTAL RESOURCE COST
TEST

The total resource cost (TRC) test is used here to economically evaluate each measure. This
test takes into account total implementation benefits and resource requirements, regardless of
the groups to which they accrue. As with economic (as opposed to fmancial) analysis of
projects, the TRC test can be used to identify the most attractive measures from the
standpoint of overall resource utilization. This requires that cost and benefits are examined
in the absence of transfer payments, including subsidies and taxes. Once a measure passes
the test, different financial mechanisms can be employed to allocate costs between the utility,
consumers, and trade allies, with a view of making these measures attractive to both utilities
and participants. Alone, this test does not determine whether a given level of incentives is
adequate or fair for various program participants.

The test evaluates whether the total benefits of implementation exceed the total costs. This
test may be formulated using several economic figures of merit, including net present value,
benefitJcost ratio, or levelized cost. In this particular analysis, the benefit/cost ratio
1brmulation is adopted. A measure passes the test if:

where:

BTRC = t:;e present value 01 avoitkd costs over tM life of the measure
CDC = the present value 01 costs to both participants and the utility lor implementation

Benefits in the TRC test are the avoided supply costs, i.e. the reduction in transmission,
distribution, generation and capacity costs (valued at marginal cost) resulting from
implementation of the measure. In cases in which the measure entails installation of high
efficiency equipment in place of conventional equipment, or cases in which the lifetime of
the high efficiency equipment is longer, avoided costs also include the participants' avoided
equipment costs. Since the TRC test evaluates measures at marginal avoided costs, it is
important to later evaluate all passing measures simultaneously (in an IRP framework, for
example) to determine whether some measures offer non-marginal benefits when taken
together.

Costs in the TRC test include the program costs paid by both the utility and participants.
Thus, all equipment costs, installation, operation and maintenance, cost of removal less

A.J.D. Office of Energy and Infrastructure



ECONOMIC ASSESSMENT USING THE TOTAL RESOURCE COST TEST A-ll.2

salvage value, and administration costs, regardless of who pays for them, are included. For
measures that result in load shifting, costs also include the additional supply costs for periods
in which load is increased.

Using these conventions, the TRC benefit/cost ratio may be calculated as follows:

BTRC =~ 1 [I1E, x 1 xMCEl+WxSxFx 1 x(MCc;+MCrJ+ACEil
,(I+k)' 1-7D 1-7D

CTRC = E 1 [PC, + UC,]
, (1 +k)'

where the new variables are:

i = index for the year, 1 through the lifetime of the measure
k = the real discount rate
I1E, = 1M amount of energy saved in yeM i as a result of the measure
7D = transmission and distribution losses
MCEI = the marginal cost of energy in year i
W =power consumption of the conventional equipment
S =1M power savings factor for the measure
F = the coincidence factor for equipment operation
MCc, =the cost of generation capacity to be adtkd in year i
MCn = the cost of transmission and distribution capacity to be adtkd in year i
ACE, = the equipment nd O&M costs avoided by tM participant as a result of

the measure in year i
PC, = total participant costs in year i for implementing 1M measure
UC, = toUJI utility costs in year i for implementing the measure

The following assumptions are made to simplify the analysis:

• energy savings and the marginal costs of energy and capacity remain constant
over the li(e of the measure;

no transmission capacity is to be added over the life of the measures
considered;

the only costs associated with the measure are the cost of the equipment and a
markup for program administration and marketing costs, all of which are
incurred at the onset of the program;

A.lD. Office of Energy and Infrastructure



ECONOMIC ASSESSl\1ENT USING THE TOTAL RESOURCE COST TEST A-H.3

the only possible avoided costs for the participant are the costs of new and/or
replacement conventional equipment; and

the present value of generation capacity costs is equivalent to the installed
capital cost of a peaking unit at the onset of the program less the present value
of the capital cost of the same plant installed at the end of the life of the
measure, i.e. capacity value lies in capacity deferral.

A.I.D. Office of Energy and tnfiiStructure



Annex ill

MOPEl LEAST COST UTILITy PLANNING STATE STATUTE

Description: An Act relating to pUblic utilities; requiring certain utilities which
supply electricity to submit plans containing predictions of future demands for
their services and appropriate measures for acquiring resources to meet or
reduce, those demands; and proViding other matters property relating thereto.

THE PEOPLE OF THE STATE OF , REPRESENTED IN
SENATE AND ASSEMBLY, DO ENACT AS FOLLOWS:

Section 1. Chapter is hereby amended by adding thereto the
provisions set forth as sections 2 to 5, inClusive, of this act.

Section 2. The application of sections 3 to 5, inClusive, of this act is limited to
any public utility in the business of supplying electricity which has an annual
operating revenue in this state of $ or more.

Section 3. 1. A utility which supplies electricity in this state shall, on or before
--- of every year, submit a plan to increase its supply of
electricity or decrease the demands made on its system by its customers to the
commission.

2. The commission shall, by regulation, prescribe the contents of such a
plan inclUding, but not limited to, the methods or formUlas which are used by the
utility to:

(a) Forecast the future demands; and
(b) Determine the best combination of sources of supply to meet the

demands or the best method to reduce them.

Section 4. 1. Not more than days after a utility has filed its plan, the
commission shall convene a public hearing on the adequacy of the plan.

2. At the hearing any interested person may make comments to the
commission regarding the contents and adequacy of the plan.

3. After the hearing the commission shall determine whether:
(a) The utifity's forecast requirements are based on substantially

accurate data and an adequate method of forecasting;
(b) The plan identifies and takes into account any present and

projected reductions in the demand for energy which may result from measures
for conservation and management of loads in the industrial, commerica/,
residential and energy producing sectors of the area being served, and

(c) The utility's plan shows an adequate consideration of the follOWing
possible measures and sources of supply;

(1) Improvements in energy efficiency;
(2) Load management:
(3) Pooling of power;
(4) Purchases of power from neighboring states or countries;
(5) Facilities which operate on solar or geothermal energy or

wind or biomass; and

,

J\~



(6) Facilities which operate on the principle of cogeneration or
hydrogeneration.

Section 5. 1. Within days after a utility has filed its plan, the
commission shall issue an Qrder accepting the plan as filed or specifying any
portions of the plan which it deems to be inadequate.

2. All pnJdent and reasonable expenditures made to develop the utility's
plan, including environmental, engineering and other studies, can be recovered
from the ratas charged to the utility's customers.

Section 6. (The state statute pertaining to the licensing of utility facilities
should be amended to require that:)

() The if the facility or a part thereof is intended to meet the requirements
of customers of this state for electricity. it is included in the utility's plan to
increase it supply of electricity or decrease the demands made on its system by
its CJstomers.
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AAOO COMMISSION AUTHORITY AND SCOPE OF i'ROVISIONS

""00.1 Consistent with (cite state statute, if applicable) each electrical
corporation (hereinafter ·utility·) doinlJ business within the State of
____shall be required to develop and file for review and
approval by the Public Service Commission (hereinafter
·Commission-) a least-cost resource plan as described by these
regulations. These regulations establish guidelines for the
development and submission of plans, and for the procedures for a
periodic regulatory review of each utility's integrated least-cost
resource plan. Interim plan monitoring is established through working
groups and reporting requirements.

""00.2 The Commission will either approve the utility's least-cost resource
plan, approve it subj'!Ct to stated conditions, approve it in part and
reject it in part, or reject the utility's resource plan as filed, only upon a
finding, after a hearing conducted determines that the action is in the
public interest.

""00.3 Not withstanding the provisions of subs~ion ""00.2, above, failure to
substantially comply with the provisions of this chapter may result in
summary rejection of an applicant'S plan. Sl:Ich najeetion may be
without prejUdice to the refiling of the application.

AA01 .DEFINITIONS
""AO 1.1 AYoided CQ$t: The cost over a future period to the electric utility of

marginal energy and capacity from a utility supply resource for which
an alternative resource may be substituted. Avoided cost is
determined utilizing & system planning metl:lodology which
incorporates the least-cost alternatives for generation capacity
additions to be obtained directly by the utility, and has the ability to
endogenously consider all realistic sizes of capacity additions.
Marginal c8J)acity costs must r~f'ect thl total costs of plant additions
over the Int!re planning horizon. Oata developed in the utility's
integrated least-cost plan must be utilized for detemining avoided
cost so that realistic assumptions regarding the utility's actual
anticipated operating characteristics are incorporated into the
calculation. No specific avoided cost -model· is adopted in this
regulation so that the utility is free to choose any methodology which
conforms to the guidelines set forth above.

""01 .2 Capacjty Factgr; The ratio of the energy producad by a generating
facility to the amount of energy that could have been produced, in the
absencE" of any outag,s, in any seleetGd time period.

""01.3 CYstomer (or Partjcipant) ContJibytjgn: The incremental cost to the
customer (or to any person or erttity, other than the utility serving that
customer), for a demand-side measure that requires an expenditure
of utility h"nljs.



"0\01.11 Least-Coit Jti~!ancing (LCu.el: A utility resource planning
process in which:

""01.4 .Demand pr Demand-Sjde BeSQug or Measyre: An energy efficiency
or en.rgy management device or application which is installed as a
re.ult Qf • program implemented by the lJtj/ity or provided by a third
party $lieded by the utility in response to an aU-source bid solicitation

1\"01.5 E.a.d:.U.U: Ught, heat, cooling, refrigeration, motor drive, microwave
energy, video or audio signal, computer processing, electrolytic
process, or other useful work produced by electricity or its substitute.
It equivalent amenity levels and/or productivity are maintained, the
end-use service is considered constant for purposes of these
regulations.

""01.6 Energy EWej<~: The decrease of kilowatt or kilowatt-hour
requir,meT"~~ of participating customers dUring any selected time
period, \\'. ~ .,d-use service held constant (see definition of -end
use-).

AA01.7 Energy Management: The modification of the time pattern of customer
energy usage, with end-use service held constant.

AA01.08 fJiy;yalent Ayailability: The availability of a generating facility in any
selected time period, considering both scheduled and unscheduled,
partial and fu II outages.

""01.09 Erternaljtjes (He ExternaLCostS/Benefjtsl: ThoSG costs (or benefits)
which result from the generation, transmission, distribution, or
reduction in use through efficiency improvements of electricity which
are external to the transaction betw,.n the supplier (including the
supplier of efficiency improvements) and the wholesale (utility) or
retail (ratepay.r) customer. Any reductions in the us. of fu.'s other
than those required to satisfy electric end-use services are net
included as -externalities·, but shall be explicitly considered in the
Total Resource Cost Test.

"0\01.10 C" : An energv efficiency or energy
managemflnt program which is impl.m.nt~d 1.1 the utility for one or
any cc.l,bination of custom.r classes. and Jr which program design,
tlChnolt\~y, and method of implementation have been proven to be
cost effecU"e by passing th8 Total Resource Cost Test using actual
program costs and benefits from either the ir,~""ementation of a pilot
pregr'i~m in the utility's service territory, or the irnplementation of a full
$Cale progrGlT1 in the service territory of another electric utility as input
data.



(a.) All resources reasonably available to reliably meet projected
energy and demand requirements are considered by the utility on a
consistent basis:
(b.) An Integrated combination of demand and supply resources
satisfy tutu,. demands at the IaaSt cost to aU ra1epayers and society,
and meet constraints of safety and reliability as selected from the
combination of available resourceS:
(c.) In addition to the primary selection criteria of least-cost, considers
flexibility, risk. equity among ratepayers and cJasses, externalities and
other fadors as may be detennined appropriate by the Commission.

"A01.12 tiILO,p,ndab.!' Capacity: The maximum cap~city a generating
facility can sustain over a specified period of time, as modified for
ambient limitations and less auxiliary leads.

""01.13 fijQt Demand Sid' Prggram: An energy efficiency or energy
management program which is implemented by the utility for ~ne or
any combination of customer class9s for which program dlsign,
technology, and method of implementation has not yet been preve"
cost effective through either the implementation of a pilot program in
the utility'S service territory or the implementation of a full seale
program ,in the servic8 territory of another electric utility. Pilot
programs are limited in scope either as to target population, duration
or a combination of these factors.

""01.14 f.LiJl: The integrated least-cost resource plan filed by the utility
pursuant to these regulations.

"A01.15 Bat' Impad Iu1: An analysis of the extent to which unit rates for
electricity are altered ~y the implementation of a demand side
program.

""01.16 StandarsLEstimate~"'~-1mprgy,ment:Standard
estimates of the energy efficienc.· ;mprovement from the
implementation of a demand-side resource may be based upon
reliable engineering or other data rather than metering. Such
estimates may be utilized wherl it is, for example, economically
impractical to monitor the adual savings of every instaJled d~mand·
side measure. Where estimates are used, additional.verification of
enlrgy efficiency improvement should be conducted through
customer bill analysis.

""01.17 SUpply ReSgyrce: A resource or option which can provide for a
supply of additional electrical .-nergy and/or capacity to the utility
beyond that currently available. A supply resource includes utility
owned electric generating facilities, supply from other utilities, co
generators, or independent third parties via existing or new
transmission facilities; and the life extension or upgrading of existing



facilities of the utility, whether they be generation, transmission or
distribution. '

A01.18 : An analysis of the overall economic
efftciency of the use of ratepayer resources to produce electric-driven
.nd-uses. A program satisfies this test if the program cost per unit of
electricity saved is less than the cest per unit of the supply resource

. avoided.

AA02 FILING REQUIREMENTS AND PROCEDURE
A"02.1 Beginning on or before . and every two (or thrle) years

thereafter, each utility shall file a fifteen-year (15) (or twenty- year
(20)) least-cost utility plan with the Commission and an application
for approval of that plan. Copies of the plan shall be provided to:
(specify at minimum the commission staff, the advocate's offics, the
state energy office) , and other interested parties as may intervene in
the proceeding. The application for review and approval of the plan
shall clearty identify:
(a.) The name of the applicant and address of the principal place of
business of the applicant; .
(b.) The name, title, and address of the person authorized to receive
notices and cemmunications with respect to the application;
(c.) The location or locations that the public may inspect a copy of the
application; .

(d.) Requests by the utility that any informa~ion utilized in the plan
which the utility deems proprietary be filed pursuant to a protective
agreement allowing limited access to and distribution of such
information to the parties to the LCUP proceeding. The Commission
shall rule on such requests and issue an appropriate order.

""02.2 Copies of the plans shall be made available free of charge to
interested parties, as requested. Copies of an Executive Summary
shall be made available to the public free of charge.

A"02.3 Plan Filing: Specific Requirements.
(a.) Executive Summary. Each utility shall prepare an Executive
Summary, separately bound and suitable for distribution to the public,
which shall be a non-technical description of the plan. This document
shall summarize the contents 01 the Technical Volume(s). The
summary shall include:

1. A brief introduction describing the utility, its existing facilities,
and the purpose of the plan;
2. The forecast of low, high, and base growth of peak demand and
energy for the next fifteen (15) years (or twenty (20) years) with
and without utility demand-side programs, and an explanation of
the economic and demographic assumptions associated with
each;
3. A summary of the plan to reduce demand, listing each program
and its effectiveness in terms of costs and benefits:



4. A summary of the plan to increase supply, Showing each
planned addition to the system for the next fifteen (15) years (or
tw.nty (20) yesrs) with its anticipated capacity, costs, and in
service date;
5. A summary of the activities, acquisitions and costs included in
the utility's Two (or Thf98) Year Action Plan;
6. Such other information as the Commission may determine
appropriate.

(b.) Technical Volume(s). Each utility shall (jfepare Technical
Volume(s) which shall include the information required by Sections
""03 through O\A06, below;
(c.) Two (or Thre8) Year Action Plan. Each plan shall inclUde a Two
(or Thlee) Year Action Plan which describes the proposed resource
acquisition actions which the utility must take prior to the next plan
filing, and contains the information required in Section A"10, below:
(d). Technical Appendix. A utility's plan must include a technical
appendix. The appendix must contain the following:

1. Sufficient detail to enable the technically proficient reader to
understand how the plan and its forecasts were prepared and to
verify the adequacy and accuracy of the assumptions, and the
data and the methods used in developing the plan:
2. Citations to the sources of all significant information used in the
plan;
3. Documentation, inputs, and summary outputs for all models and
formulas used, consistent with any proprietary requirements
imposed upon the utility by outside suppliers of the models

(e.) Standard Documents. As part of its plan filing each utility shall
include:

1. Its annual report to stockholders for the most recent two years:
2. FERC Form 1 for the most recent two years:
3. SEC Forms 8K and 10K for the most recent two years:

A"02.4 Hearing and Review of Least-Cost Resource Plans.
(a.) Proceedings; Timing. The Commission shall commence a
hearing within three months of receipt of a utility's ccmplete integrated
least-eost resource plan;
(b.) Standard for Approval. Based upon the evidence of record
presented at the hearing on the plan, the Commission shall render a
decision either approving the plan, approving it subject to stated
conditions, approving it in part and rejecting it in part; or rejecting it. ~
utility's integrated least-eost resource plan shall be approved if found ...
to be in the public interest and to substantially comply with these
regu~ation.

A1\03 Energy .~d Demand For.castlng R.qulrem.nts
"A03. 'j TIme Frame of Analysis.

(a.) Historic Data. Energy and demand forecasts shall utilize and
report historic data from the ten years preceding the filing year when



such historic data are available. If actual data are not available
estimates shall be used; ,
(b). Forecast period. All energy and demand forecasts shall be
performed for the fifteen-year (15) (or twenty (20) year) period
beginning with the filing year.

AA03.2 Contents of Energy and Demand Forecasts.
(a). Characteristics. All of the forecasts specified below shall be
weather normalized. All methodologies and processes to normalize
for weather shall be fully described and justified. Non-weather
normalized sales and peak demand forecasts shall also be provided,
where practicable.
(b~) The load forecast shall include and report the fol/owing items for
each of the historic and forecast years it covers:

1. The total annual jurisdictional sales for electricity, for the utility
system and for each of the utility's aggregate customer classes;
2. The peak demands for the entire utility system and the
jurisdictional portion of the system in the State of for
each of the aggregate customer classes, for both summer and
winter;
3. Annual load factor;
4. Annual load duration curve, defined as the duration in hours of
each level of kilowatt-demand over the year;
5. System load profiles, defined as kilowatt-loads and graphed as
a function of the time of day, for a representative weekday in the
peak winter and summer months, and for actual winter and
summer peak days for the entire utility system and the
jurisdictional portion of the system in the State of _;

(b). Analysis and Documentation of Peak Demand and Energy
Forecasts. The historic data and forecast of po~ demand and energy
usa;e shall include, and shall separat..y identify and describe the
impact on peak demand and energy usage of the following load
requirem,nts and resources: .

1. Utility demand-side programs whl • Nere implemented before
preparing the plan under consideration;
2. Existing government-sponsored or mandated demand-side
programs;
3. Substitution of alternative fuels for electricity;
4. Actual and expected interrurAible demand, includ1!",g number of
customers and firm capacity contracted for interruption from each
customer;
5. Self-generation and cogeneration by existing and future
customers, including the number of customers with such capacity,
their total capacity rating and, where applicabl~, the capacity and
energy they are contracted to provide;
6. Transmission and distribution losses;

(d.) Evaluation of Previous Forecasts. Each utility plan shall contain
an ev!)luation of previous forecasts for the purpose of improving the
current forecast. The evaluation must assess the accuracy of



previous forecasts, attempt to explain the deviation between
forecasted and actual energy and demand, and propose revisions to
subsequent methodologies and assumptions in order to correct for
potentiaJ deviations, as appropriate.

""03.3 Forecasting Methodology.
(a.) Forecasting Methodology and Determinants. Utility forecasts
shall be based on disaggregated end-use methodologies to the
extent practicable and economically feasible. Forecasts based on
any other methodology shall be fUlly explained and justified. Each
forecast of energy and demand shall identify and describe the
significant determinants assumed in forecasting future peak
demand and energy usage. The following determinants of future
pe1aJ( demand and energy usage shall be· accounted for in each
fOl'ecast where appropriate:
1. Demographics, including population, number of households,
household type (e.g., single versus multi-family), employment, and
income;
2. Economic conditions, including gross product of the service
aroa;
3. Price of electricity and price elasticity for demand for electricity;
4. The substitution of electricity for and with competing fuels in
end-uses, including the rates of penetration and saturation of the
mal1<et of those end-uses;
S. The future price of competing end-use fuels;
6. SehaviorC'.1 factors which affect energy use by customers;
7. Energy policies of the District and federal government affecting
energy ~:;, both existing and reasonably anticipated;
8. Any other factors deemed relevant.

(b.) Each energy and demand forecast shall include detailed
descriptions of the source of all determinants upon which it relies and
shall document and fUlly justify the procedure by which the
determinants were incorporated into the peak demand and energy
usage forecasts. The determinants used in forecasting energy and
demand must be consistent with and integrated into the different
components of the forecast;
(e.) Data Requirements. Energy and demand forecasts shall be
based on the best available data. Where reliable data are not
available, estimates should be used and fully justified. To the extent
economically feasible, each utility sharr develop a data base of
electricity consumption patterns by customer class and by end-use•..
Each utility shall conduct periodic customer surveys to obtain current
data on end-use appliance penetration and saturation rates and end.
use electricity consumption patterns. A proposed schedule for such
surveys shall be submitted with lach energy and demand forecast.
Each forecast shall include a detailed description of data used in
making the forecast, an identification of the sources of such data, and
an explanation of techniques employed for gathering, organizing
adjusting, or interpreting the data;



(d.) Econometric Forecasting Methods. Where statistical or
econometric methods are used in developing forecast inputs or in the
forecasting process, analyses of the reasonableness of such methods
and models shall be presented, inclUding statistical documentation
and justification of each equation, variable selection, estimated
coefficients, theoretical or empirical basis for functional form, and
method of estimation;
(e.) Forecasting Model. Each energy and demand forecast shall
include a complete description of the model or models used,
including justification of model design and explanation of variables
used: .

"""03.4 Sensitivity Analyses and Contingency Planning.
(a.) Sensitivity to Majof Assumptions. Each energy and demand
forecast shall include an analysis of the sensitivity of results to the
major assumptions and estimates used in preparing the forecast. The
major assumptions to be tested should i""elude end-use efficiencies
and saturation rates, electricity 'prices, prices of competing fuels,
demographic projections, economic projections, and any other major
determinant of energy use or demand. SensitiVity analyses shall
assess. the uncertainty ranges and the consequences of uncertainty
for each of the major assumptions and combination of assumptions.
(b.) Contingency Planning. Each utility plan must ccntaln a series of
demand forecasts which represents a reasonable range of electricity
sales and demand which its system may ~e required to serve. The
range must include three levels of expected growth based on
alternative assumptions of demand determinants, as follows:
1. A base case scenario, which incorporates all assumptions which
the utility determines to be most likely. This case shall be used to
project revenue requirements, avoided costs, ceiling prices, and
resource blocks: .
2. A high growth scenario, to be as a basis ~or developing a fu!1 array
of resource options for consideration;
3~ A low growth scenario, to be used as a basis for assessing the

A"04 UTILITY AESOUnCE IDENTIFICATION AND INFORMATION
""04.1 Existing Resoureas.

(a.) Data Requirements. 'r;,e utility shall discuss and desoribe to the
extent practicable all existing resourCIS, inclUding demand-side
options, purchase~ from resource developers, purchases from other
utilities, pooling \.Ir coordination agreements that rr'duce resource
requirements, and owned or partially-owned generating facilities.
This description shall include the same information required for
,Jotential future options, as described in subsections ""04.2 through
""04.5 below. The utility shall report aetua.1 historic information
(inclUding the most rece,," ten ('" 'J) years). as well as forecast future
information through the lite of the resource. Any forecast changes
Must be fully documented and justified. The information assembled



must be used by the utility in Iva/uating Ixisting resources and
assessing future resource options;
(b.) Assessment of Future Options. Each utility shall assess the role of
existing resources in meeting future demand requirements. All
existing l'lsources shall be separately reasseSSed and considered in
a manner consistent With potential future resources. Each resource
shall be considered for the POtential of continued use, upgrading,
repowering, life extension, temporarY mothballing, retirement, or other
option. For those resources for which any action "ther that COntinued
use appears to be cost-effective, the utility shall assess and document
the cost and benefit asSOCiated with any such adion, and justify Why
such action will or will not be taken. Each utility sha:: report any
planned retirements, changes i;, ratings, or any other expected
changes in the amount or aVailability of existing resources.

AA04.2 Potential Utility Demand-Side Resource Options.
(a). Assessing Technical Options. Demand-side technical options
refer to any hardware, equipment, or practice that may be installed or
instituted for energy effiCiency or energy management PU'l)oses.
Each utility shall assess the fUll range of technical options aVailable
for future demand-side resources, to be used in developing demand
side programs and an integrated least-cost resource plan. The
assessment of technical options shall consider and, where
appropriate, be based upcn the inventory of end-use devices and
consumption patterns deve iCPed for energy and demand forecasting
as described in SectionAA03. above. Each utility shalf assess the fUll
technical potential of future dem:tnd-side resources as a guide for
developing comprehensive cemand-side programs. For purposes of
these regulations, full techn ;cal potential is defined as the amount of
capacity and energy that cc~ Id be obtained from the direct installation
and use of the most effie: int equipment and technology, without
regard for economic limitatie :~s or mar1<et barriers:
(b.) The utility shall perlorr.-- an initial screening of all demand-side
technical options utilizing the 'iotal Resource Cost Test.

1. An option passes the Total Resource Cost Test if the net
present value of the prce;ram's benlfits IXC'- ~ the net present
value of the program's :Qsts. The net present value must be
calculated using the disc::unt rate employed by the utility during
the sam. time period for analysis of the economics of acquisition
of "ectric Supply-side res"~rces. .
2. In calculating progran- ~enefits under this test the utility shall
include its avoided cosu as are defined in subsection AA01.3,
above. In the case of 1'.... ef substitution programs, benefits shall
also inclUde the reductior- .' th" costs ot prOduction, transmission,
and distribution of natLl.-ai gas, valued at the margin due to
reductions in gas usage. Program costs includ. all the utility's
costs of implementing tr ~ program and the participant's direct
costs of participation. Fa~jcipant's costs are incremental costs
and include only those CC.s:s which would not have been incurred



but for participation in the program. In the event a program also
provides other benefits, such as improved amenities or other fuel
savings, a r'Qasonable allocation of program costs will be made.
3. Utility estimates of these costs and benefits should, to the extent
practicable, be differentiated according to seasonal, daily, and
hourfy cost variations. The time period for evaluation of a
program's cost-effectiveness should be the same period used by
the utility for evaJuating electric supply resources;

(c.) Those options which fail the Total Resource Cost Test or pose
unacceptable risk to system reliability shall be eliminated from pilot or
full program consideration. If the utility eliminates any demand-side
options, each such option shall be identified, and the reason for
rejection shall be fully explained and justified:

AA04.3 Fotential Purchases from and sales to Other Utilities.
(a.) The utility shall identify and fully describe all power import and
export options, both firm and non-firm, which are likely to be available
to it for all or pan of the fifteen-year (15) (or twenty (20) year) planning
period. Each major new commitment for purchase, sale, or exchange
of power must be documented and justified as a cost beneficial
resource for inclusion in the utility's integrated least-cost plan in a
manner consistent with the screening of other supply-side options as
set forth in subsection AA04.4 (b), below;
(b.) The description of each potential or existing purchase, sale, or
exchange of power from or to another utility shall include, but not be·
limited to, the following: .

. '1. The nature of the purchase or sale, (e.g., firm capacity, summer
only);
2. The amount of power to be purchased, sold, or exchanged;
3. The contract price; ,
4. Requirements to improve its generating and/or transmission
system and associated costs. Such description of facilities and
costs shall be m;;:.de in a manner consistent with the description of
new generatin~ facilities as set forth in subsection AA04.4(c),
below;
5. Timing and duration;
6. Constraints or. the utility system caused by wheeling
arrangemerrts. whether on the utility'S system or on an
interconn8ct.ed system, or by other contract terms or separate
interconnec;t agreements.

(c.) .The utility !jhall demonstrate that its plan has taken full advantage
of the economic opportunities for cooperative planning and
coordination of pooling of power and purchasing power in order to:

1. Obtairl economy energy from systems having lower costs;
2. Improve reliability;
3. Reduce reserve margins;
4. Obtain emergency power;
5. Alleviate constraints on the system caused by wheeling
arrangements;

~\



6. To the extent that any coordination or pooling agreements exist
between the utility and associated utility systoms or power pools
or any coordinating organization, or are under consideration, the
utility shall describe those ~greements and provide the fOllowing:

I. The name of the parties to each agreement, identifying the
role of each party;
ii. The Federal Energy Regulatory Commission or Commission
docket or file number, if any, iissociated with the agreement;
iii. The commencement and termination date of each
agreement;
iv. A summary of significant previsions of each agreement, and
the effect of the agreeme'nt on the utility's system peak demand
requirements.

(d.) The utility shall fully describe and justify its reserve margin
requirement for the planning period.

A"04.4 Potential New Utility Generating Facilities.
(a.) The utility shall identify and tully describe all new utility supply
side options for meeting future demand. To the extent practicable Qnd
economically feasible, the options considered should inclUde all
technologies and designs which are exp~1ed to be available within
the fifteen-year (15) (or twenty (20) yeat) planning period, either on a
commercial scale or on a demonstration scale;
(b.) The utility shall perform an initial screening of all future supply
side resource options to eliminate those which, upon preliminary
evaluation, are either not cost-effective in relationship to other
available supply-side resources, or pose unacceptable risks to
system reliability. If the utility eliminates any supply-side options, then
each such option shall be identified, and the reason for rejection shall
be fUlly explained and justified. The screening ~eria used by the
utility to exclude supply-side resources as planning options shall be
fUlly described and justified.
(c.) A description, as appropriate, of each supply re$ource (both
eXis:;ng and proposed) to be considered for the integrated least-cost
plan shall be provided and shall include the following information
(estimated where necessary), site-specific where Itnown, and on an
annual basis:

1. Technology and design, inclUding major pollution control
equipment;
2. Cescription of fuel UI!' i, both primary and back-up, and
provisions for transporting and storing fuel;
3. Lead time, separately identifying the estimated time required for,
engineering, permitting and licensing, design, construction and
pre-cor.1mercial oper"tion date testing;
4. In-service date, and project schedule;
5. Installed capacity and net dependable capability;
6. Estimated costs, in accordance with the breakdown specified in
the Uniform System of Accounts, separately identifying the
following:



i. The total base cost in current dollars, and annuaJ flows of
expenditures in current dollars. -Base cosr shall be defined as
total capital costs of construction, het of prospective inflation,
finance costs (allowance for funds used during construction),
and operation and maintenance. Base costs are the sum of the
utility's estimated quarterly planning and construction
expenditures;
ii. The annual flows of total incremental and sunk facility costs,
inclUding inflation and finance costs, disaggregated by
allowance for funds used during construction and direct costs:
iii. Annual depreciation on capital investment;
iv. Annual return and taxes on capital invGstment;
v. The operation and maintenance (OlM) costs over the life of
the facility described as:

a. Costs which are variable, in current dollars per kilowatt
hour, with expenses for fuel and other items indicated
separately:
b. Costs which are fixed, in current dollars per kilowatt
hour;

vi. Waste disposal;
vii. Decommissioning;
viii. Insurance:
ix. ProPffrty taxes;
xi. Dedicated transmission and distribution facilities costs:
xii. Other appropriate expenses.

7. The rates of escalation of cost, including:
. i. Capitdl costs:

ii. O&M (;osts which are variable and related to fuel;
iii. O&M costs which are variable and unrelated to fuel;
iv. O&M costs which are fixed

8. The total annual average cost per kHowatt-hour at projected
loads in current dollars for each year of the plan for each existing
and proposed facility:
9. Equivalent availability factors, including both scheduled and
forced outage rates;
10. Capacity factors;
11. Duty cycle, i.e., baseload, intermediate, or peaking;
12. Heat rates (efficiency), for various levels of operation:
13. Unit lifetime, both book and engineering:
14. Complete list of applicable state, local and federal licenses
necessary f.or the facilitier.:
15. Potential socio-economic impacts such as employment,
personal income levels, and the competitiveness and health of the
marketplace econom,' of the state:
16. Any other information necessary to perform the resource
:-:~sessment described in Section AA()6.

(d.) Assumptions sh,..°jid be fully justified and, where appropriate,
explicitly compared tlJ the historic values of similar existing resources



of the company, as described in subsection ""04.1, or of other
companies.

""04.5 FinandaJ Information.
(a.) The ftnancial assumptions and models used in the plan shall be
fully described. Those assumptions which shall be stated and justified
include at a minimum:

1. The generaJ rate of inflation:
2. The AFUOC rates used in the plan:
3. The cost of capital rates used in the plan:
4. The discount rates used in the calculations to determine present
worth:
S. The tax rates used in the plan.

(b.) The plan shall include at a minimum the following financial
infonnation, together with supporting documentation and justification:

1. Present worth of revenue requirements for each alternative plan
con,idered for evaluation and risk analysis;
2. Nominal revtinue requirements by year;
3. Average system rates per kilowatt-hour by yenr;
4. Total ratebase by year:

AA05 UTILITY DEMAND..SIDE PROGRAM OPTIONS
0\"05.1 Development of Demand-Side Program Designs.

(a.) Each utility shall develop a comprehensive set of demand-side
management program designs. The program designs shaH bf'
matched to those technical demand-side resource options identifi'3d
in subsection ""04.2(a) which pass the Total Resource Cost rest
discussed in subsections ""04.2 (b), above:
(b.) Programs should be designed as either full scale or pilot
programs. A full scale program is appropriate only when the demand
side technology has been proven cost effective in a full scale program
in another utilir, service territory, or when a pilot program of the
demand-side technology has been proven cost effedive by the utility
in the State of ;
(c.) For full scali programs, alternative program designs shall be
described to realizi the optimum market penetration for each
technical demand-side resource option. Optimum market penetration
is that level of market penetration which produces the greatest
ratepayer benefit for the least unit cost. To the extent pradicable and
economically feasible, market penetration estimates shall be made for
each program design based on varying levels and types of incentives
to determinl the appropriate incentive required to achieve optimum
market penetration:
(d.) Programs shall be designed to minimize cream skimming and
free riders, wherever feasible. Cream skimming is that instance in
which some, but not all, cost-effective demand-side measures are
installed or otherwise implemented at a customer's facility, and it then
becomes uneconomical or impradical to return at a later time to that
facility to obtain the next incremental demand-side. resource. ~"ee.



riders are those cJJstomers who would have implemented a demand
side measure regardless of the utility demand-side program;
(e.) At least one program design shall be developed to realize the
optimum marKet penetration for each technical demand-side resource
option passing the Total Resource Cost Test;
(f.) In developing full program designs, each utility shall consider the
applicability of different types of utility actions to achieve optimum
market penetration for each cost effective demand-side option. Types
of utility action considered shall include at least the following:

1. Financial incentives for demand-side meascre adoption,
including: .

i. Rebates to customers or demand-side msasure vendors;
-. ii. Customer bill credits and sharet: saVings;

iii. Loans at no interest or below-market interest;
iv. Payments to customers or third parties based on estimated
or measured energy and/or demand savings;
,v. Any combination of th, above or other incentives as
appropriate.

2. Direct installation of demand-side measures in customer
premises at varying levels of cost to the customer, including no
cost to the customer;
3. Information and education, inclUding:

i. Educational literature and advertising;
ii. On-site energy audits or surveys in customer premises;
iii. Design team or other technical assistance to architects,
contra':tors, builders, and developers;
iv. Otr1er information as appropriate.

4. Building and equipment efficiency requirements as tariff
conditions for the determination of hook-up fees for initiation of
utility service to new or eXisting facilities.

1."'05.2 Program Costs
(a;) For each program design developed, detailed estimates of
program costs shall be developed by end-use or program as
appropriate. In developing these estimates, the following
components of cost shall be separately identified:

1. Expected demand-side measure expenditures by program
participants, if any;
2. Expected demand-side measure expenditures by the utility, if
any;
3. Utility administrative expenses for the program that add to the
total cost of the demand-side measure(s).

(b.) For demand-side programs that entail utility expenditures for all or
part of the direct cost of demand-side technologies, each utility shall
include a program cost estimate based on the assumption that
appropriato direct expenditures are r9covered in a manner consistent
with the provisions of Section AA09 of these regulations:
(c.) The costs of utility cduc..ational and informational activities that are
focused on demand-side programsc uut that do not directly cause
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demand-side measure implementation must be separately desCribed
and justified. .

""05.3 Projt!Jdtd Eff,cts 01 Program Designs. The effects on energy
consumption and peak demand of each program design developed
pursuant to this section shall be estimated by end-use or program, as
apJ)ropriate.

(a.) The estimates shall be based on the technology performance
data developed pursuant to subsection AA04.2(a) and the market
penetration estimates develOf)ed pursuant to SUbsection "A05.1 (c);
(b.) The estimates shall include the annual change in energy
consumption and peak demand pursuant to th5 program for:

1. Each year of the program's assumed operation; and
2. Each year after the program's assumed cessation in Which the
demand-side measures caused to be implemented by the
program are expected to remain in place.

(c.) For program designs Whose demand-side measures impact. gas
and/or oil and electricity use, th, effects of the program on the rate of
use of energy other than electricity shall also be ,stlmated. At a
minimum, where applicable, program effeets on maximum annuai
(hOUrly or daily} demand, maximum seasonaJ demand, and average
demand during any time-varying energy ecstJ"g periods used by the
utility (on-peak, off-peak, shoulder) shall be er;timated.

AA05.4 External Program Costs and Effects. The costs and effects of each
program design, other than those id,ntified pursuant to subsections
AA05.~2 and AA05.3 above, shall be identified, described, and, Where
feasible, quantified. This description shaJl address at a minimum the
expected net effects of the program on:
(a.) The equity of the costs to and benefits of utility sponsored
demand-side programs among indiVidual households, businesses,
and agencies, and among classes of customers. One measure to
determine this factor is the use of the rate impact 1est. Failure of the
rate impact test is not a basis for excluding a measure or program
from further con$ideration, but it may be used to develop a relative
ranking of programs for impl,mentation;
(b.) Air quality, water quality, and other measures of environmental
prt'i'dion;
(c.) Public health and safety;
(d.) Employment and personal income levels in the state;
(e). The competitiveness and health of the marketplace economy in _..
the State of ~

(t.) Th. degree to which the program has the potential to reach
optimum mar1<et psnetration of the appropriate technical demand-side
resource option(s).

""OS.5 Risk Assessment. To th, extent practicable and economically
teQ~ible, the risks and uncenainties sur!ounding each program



design, and associated data and estimates shall be assessed. ttems
to be considered for assessment include but are not limited to:
(a.) Uncer~nties in the assumed mar1<et penetration rates;
(b.) Uncertainties in the implementation schedule;
(c.) Uncertainties in the estimates of demand-side technology effects;
(d.) Uncertainties in the estimates of utility administrative expenses;
(e.) The risks of unanticipated changes in customer inergy usage
patterns;
(f.) The risks that the implementation of the program will result in legal
action against the uti Iity or its agents.

''''05.6 Program Evaluation. .
(a.") Each utility shall develop a plan to evalua1e the impact on energy
use of demand-side programs. The plan shall identify the anticipated
method for evaluating the effects of each program design developed
pursuant to subsection 101005.1 above. The plan shall identify
procedures to be employed with regard to the following aspects of the
evaluation of each program:

1. Establishment of protocols to collect basic data describing
program activity, including utility actions to optimize mark.t
penetration of programs:
2. Comparison of demand patterns of similar participant and
nonpanicipant groups, and/or us. of customer bi" analysis,
engineering estimates, meter data or other methods to identify the
impact before and after program participatton on customer's usage

. and demand patterns.
(b.) The utility shall use program evaluation data gathered from
previous demand-side programs implemented in the past two years to
assist in the development of program desi~n options required in the
preceding subsections 10"05.1 through AAOS.S.

A "06 DEVELOPMENT OF LEAST-COST PLAN
""06.1 Assessment of Individual Resources. All potential resources which

were idintified and described as required in Section AA04, and which
were not excluded by thl utility'S scre"ning process, shall be
considered for inclusion in the utility's intel~rated least-cost resource
plan. Each potential resourci shall be assessed based on at least
the following criteria:
(8.) Re\llnue requirements, including all direct and internal costs
associated with the resource;
(b.) Impact OM the utility system and its customers, including non-price
criteria such as operating perlormance of the resource, and ability to
meet energy service needs of customers:
(c.) The qualitative and, to the extent practicable, quantitative ir":"'1t;t
on the environment and society, including all appropriate external
costs associated with the resource:
(d.) Where limited data are available to assess fully any of the above
criteria, the utility shall use its best estimate of the data. The utility



""06.2

shall identify and fully describe and justify any methodologies used to
evaluate or rank potential resources using the criteria Ii~ed above.

Cevelopment of a Least-COst Resource Plan
(a.) Each utility shaJl develop a 'east-cost resource plan to meet the
needs identified by each demand forecast sconario described in
subsection ""03.5, based on the least-cost combination of the
potential demand and supply resources assessed. The utility shall
perform an analysis which integrates resources found to be cost
beneficial with considerations of:

1. Financial planning:
2. Regulatory'constraints:
~. All source bidding;
4. Efficiency incentives.

(b.) The development of such a plan shall be primarily based on utility
system a~,essment of multiple combinations of potential resources,
and a determination of which combination of resources minimizes the
present worth of total revenue requirements (PWRR) over the
planning period. The purpose of this assessment is to determine the

. minimum cests of providing energy services provided by electricity to
the utility's customers, including benefits associated with reductions in
the use of competing energy resources:
(c.) The utility shall conduct an analysis of the sensitivity of aU major
assumptions and estimates used in its plan. Those analyses shaU at
a minimum include:

1. Risk and Uncertainty. The utility shall consider the risks and
uncertainties associated with its resource plans. Any plan which
poses unacceptable risks or uncertainties shall be rejeded by the
utility or modified to reduce such risks or unCQrtainties. A detailed
explanation for any such rejection shall be provided by the utility.
Items of risk'and uncertainty to be considered include:

i. Forecast of load:
ii. In service dates:
iii. Unit availability:
iv. Fuel prices;
v. SChedule and impact of demand-side programs;
vi. Inflation in plant censtl'\.lction cests and costs of capital:
vii. Availability and cests of purchase power.

2. Equity of Rate Impacts aetween Classes. ,The utility shall
determine whether, after considering risk and uncertainty, its least
cost "~source plan will result in inequitable rate impacts between·
customer classes, or between significant components of any
customer class. Such impacts shall be considered by '''e utility in
the ranking and order of imclementation of demand-side
programs, but should not be used as a screening tool:
3. End effects. The utility shall extrapolate its resource planning
period five (5) years beyond the base fifteen (15) year (or twenty
(20) year) period to determine the sensitivity of its least-cost
resource plan to such an extension of the planning period.



AA06.3 Each least-cost resource piein shall be fully explained and
documented. The utility shaJl specify the basis for selecting tl'1e pldn.
and shall describe how the plan meets the criteria described in
subsections A06.1 and A06.2, above. The utility's analysis must
addflss th, relationship among the factors used in making the utility's
decision including the relationship between avoidance of risk and the
minimization of cost.

"A07 TW 0 (01.' THREE) YEAR ACTION PLAN, WORKING
GROUPS, PLAN AMENDMENT, AND SEVERABILITY

AA07.1· Two (or three) year action plan based on imegrated analysis.
(a:) Each Plan of a utility must include a detailed action plan based on
its integrated analysis. In the action plan, the utility shall specify all
tasks which are necessary to implement its plan in the succeeding
two (2) year (or three year) period, prior to the filing of its next plan.
The action plan must contain:

1. A schedule for the acquisition of data. including planned
activities to update and refine the quality of data used in
forecasting, and a budget for such acquisition;
2. A section in which the models and techniques used to develop
the forecast are compared with currently recognized procedures.
Any proposed changes in the methodology must be .tu1fy justified,
including an analysis of the costs and benefits:
3. A section describing any plans to acquir. new or additional
models for forecasting, or resource or integration analysis and
ivaluation: .
5. A section describing demand-side programs and activities
during the action plan period, inclUding:

i. A description of continued planning efforts to de~elop new
demand-side programs: .
ii. A listing of each demand-side program which will be
implemented in the action period, and justification for
implementation of .aen through a cost benem analysis:
iii. Oesignation of whether those programs will be a full or pilot
program, and a justification for such designation:
iv. Estimat.d savings of .n.rgy and demand from the
impl.mentation of .ach program:
v. O.tailed time tables for implementation and resource
aCC1uisition:
vi. Cescription of the method for evaluation of each program,
and v.rification of energy and demand savings; .
vii. Cetailed budgets for costs to be incurred for each program
during the action period.

6. A section describing the aCC1uisition or constnJetion of supply
side resources during the action p.riod, including:

i. A listing of each supply-side facility to be constNcted or to
commence constnJction in the action period;



ii. A listing oteach new firm power purchase to be made during
the action period, and the timing and cost of that purchase;
iii. A time table for acquiring a permit to construct and a
construction schedule for each facility;
iv. A detailed construction budget for each facility to be
constructed or under construction during the action period.
and. in the case of facilities already under ccnstruction, a
comparison of the last submitted bUdget in the previous plan
filing with actual expenditures to date.

7. A tabulation of all costs assoc:iated with the develcpment of the
plan;
8. A t~ulation of costs for which the utility will seek recovery under
the provisions of Sections AA08 and AA09, above, in the action
perio~, and the method and timing of thai recovery;

(b.) All budgets for demand and supply rlsource acquisition activities
in the action period must be in a format which facilitates the
comparison of budgeted with actual expenditur.s. Expenses must be
presented in a format which is consist.nt with the categori.s and
p~riods to be presented in subsequent filings for cost reccvlry as
described in Sections AA08 and AA09, abov.:
(c.) The action plan must contain schedules suitable for comparing
planned and actual activities. Points of decision committing major
expenditures must be shown;
(d.) The Commission's Order on the plan shall separately address the
utility's action plan. The Commission will approve the utility's action
plan as filed, approve it subjed to stated conditions, approve it in part
and rejed it in pan. or reject it, as filed pursuant to these regUlations,
only upon a finding. atter h.aring, conducted in 8CCQrd with ,
that the action plan is in the public int.rest, and substantially complies
with these regUlations; .
(I.) Approval of an action plan constitut.s on:y approva! of the
programs containld in the plan. The prudence of the exp.nditures to
bl rlcovlrld will b. reviewld by the Commission in a separatl
procleding in accordance with , above, or in a
99neral rate procleding, as may be appropriate:
(f.) EVlry six (6) months atter the approval of a two (2) Ylar (er thr,.
year) adion plan the utility shall submit to the Commission and other
partils to the proceeding a progress report of the actions taken and
Ixpenditures incurred to impllmlnt the action plan. This report shall
compare the eX~lnditures budgltld and incurred, the actions
PI'opoSld and taken. and .xpla;n any significant deviations from the
utility's approved at1ion plan. Any party of rlcord may request the
Commission hold a tlearing on the report.

""07.2 Working Groups,
(a.) A least-cost woridng group shall be formed for each utility which is
composed of r8pr8sen~atives from: (sp.cfy at minimum the effected
utiliti,s, commission staff, aavocat,', oMe.).
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(b.) Each entity represented, as listed above, shall nave one vote.
VetlS shaJi be non-binding, and shaJl be advisory only:
(c.) All mlltings of thl working group shall be open to other
int.rv.nors to the plan proceeding, interested parties, and the general
public:
(d.) The utility shall chair thl working group and schedule meeting as
necessary:
(e.) Worldng Group meetings shall be scheduled on a periodic basis
between plan filings for the purpose of:

1. Learning of utility progress in developing plans and plan
ar~T'lendments:

2. Oetermining whether key assumptions are reasonable and are
being applied in a consistent manner:
3. Oetermining whether models and modeling techniques are
reasonable and consistent:
4. Determining whether key resutts art reasonabl&:
5. Determining whether progress on the activities described in the
utility's most recently approved two (2) year action plan are
consistent with the plan:
6. Offering recommendations and suggestions as appropriate.

(f.) The utility shall pre,a" a summary of th" agendas and the
conclusions reached by the working group, if any, at each meeting.
The summaries shall be filed with thl utility'S plan.

AA07.3 Amendment of the plan. 'Th. utility may apply for permission to
am.nd its plan before it submits its nlxt plan if:
(a.) tt anticipates submitting an application for a permit to construct a
generat!ng or transmission facility, or purchase interest in genlrating
or transmission capacity pursuant to the provisions of~ ~
of thl Commission's regulations, which was not previously approved
as part of a two (2) y.ar action plan:
(b.) It anticipat.s the nlld to makl a binding commitmlnt for the
acquisition or constnJetion of • supply or ~and resourel which was
not previously approved u pan of a two \.• ,Iar adion plan:
(c.) Th. basic data used in the formulation of its last approved plan
requirlS significant modification which affects the choice of a resource
which was approved as part of a two (2) y.ar action plan;
(d.) Thl conditions und.r which an amlndmlnt is sought must be
specifically Sit forth in thl application for amendment.

AA07.4 Severability. If any provision of this Chapter is held invalid, tht
Commission intlnds that such invalidity not eHeld thl remaining
provisions to thl extlnt that ~hlY can be given efflet.

It -'08.0 COST RECOVERY
MOS.1 Rlcovery of cost of dlveloping plan

(a.) All costs incurred by a utility in developing its plan must be
accounted for in its books & rlcords slparated from amounts
attributable to any of its other activities. All accounts, including

I
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subaccounts. must be maintained in such a manner as Will allow
these costs to be identified readily. Thesa costs must be segregated
into the same categories as spetifiea in the budget for the plan of
action.
(b.) The commission will consider' all prudent & reasonable costs
incurred by a I.itility in developing its plan to incfude all costs of trial
programs.
(c.) A balancing account treatment may be used to recover the cost of
developing the resource plan.
(d.) Prior 8.;)proval of the amount to be charged or credited must be
obtained from the commission.

A"08.2 Recovery of costs to implement programs for conservation and load
man6:gement.
(a.) All prudent and reasonabl. costs incurred by a utility in
implementing full programs for conservation and load management
which have been approved by the commission as part of the utility's
plan of action are eligibl. for recov.ry through generaJ rates pursuant
to the established procedures for adjusting generaJ rates.
(b.) At the commission's hearing to consider the utility's plan, the utiUty
shall demonstrate the projected amount and duration of the savings in
energy and demand of all proposed full programs. The commission
will treat appropriate preapproved costs associated with those
programs for conSlrvation and load management as operating
expenses or as ratebase.
(c.) All full programs previously ordered or approved by the
commission for implementation blfore the filing of the utility's next
plan will be treated as operating expense or as ratebase.
(d.) All costs of implementing the programs for conservation and load
management must be ac:ccunted for in the utility's books and reccrds
separately from accounts attributable to any other activities. All
accounts must be maintaintcl in such 3 manner as will allow these

. costs to be identifi.d in readily. Costs attributable to specific
programs must be readily id.ntified. Th.se costs must be segregated
into the same categories as specified in the budget for the plan of
action.



ANNEX IV: TECHNICAL, ECONOMIC, AND MARKET EVALUATION OF DSM
MEASURFS

This annex provides background assumptions used in the evaluation of the DSM measures
discussed in Secjon IV. Much of the information, such as the level of mark-ups for
program administration is based only on rough judgements. At best, assumptions presented
in this annex ar/~ estimates of costs and performance which will no doubt change based on
the experience with earlier phases of the project. Economic analysis is done using the TRC
test, i.e. in eco'llOmiC terms, so that import tariffs, lost revenues, and other transfer payments
are not ccr..iidered.. One way this analysis could be improved at the present time would be to
gather additional information on the market composition of the sectors considered here, and
examine the growth of these markets. This would help determine delivery mechanisms, and
would give better estimates of the amount of equipment to be added for various end-uses.

Market penetration estimates are disaggregated into two parts: (i) the cumulative penetration
(as measured at the end of the period) expressed in relation to the equipment stock or number
of eligible customers which existed at the beginning of the period; and (ii) the penetration (as
measured at the end of the period) in relation to new equipment or customers added during
that period.

Industrial Promms

1.1: Improved Motors

Background:

Based on experience in other countries, it is assumed that motors account for 74% of
industrial electricity consumption on the Java-Bali system l

• Given the predominance of
industrial demand, motor improvements may yield a significant reduction in system load.

Industrial motor consumption represents about 26% of system peak. Since motor utilization
is relatively e~en throughout the day, motor improvements could provide a substantial
amount of strategic conservation. However, the high technical and economic potential of
motor programs is tempered by disappointing market penetration in many programs. For
example, participation in such programs in the United States generally has not exceeded 5%
of eligible customers.

1 Motol'll represent 78.3" of induatrial electricity consumption in the U.S" 73.7" in lDdia, 70.7" in the
Sao Paulo, Bnzil utility, and 75" in Thailand. For some countries the percentale is much hiper,
ref1er.tiq the abIenc:e of primary industries that rely on electrolytic processes and intensive process
hatiD,; in Cotta Rica, for example, motors account for 95" of induatrial demand.

A.J.D. Office of Energy and Infrastructure



Proposed Measures:

Motor improvements may entail exchanging a motor for a more efficient or correctly sized
model. Two measures are considered:

(b) Multi-speed motors and variable speed drives. Motor efficiency is generally
highest when motors operate within 50% of their rated loads. For many applications,
though, the load placed on the motor varies over time. Motors driving pumps, fans
and cooling systems typically encounter significant load variations.

A-IV.2
TECHNICAL, ECONOMIC, AND MARKET EVALUATION OF DSM
MEASURES

(a) Hi&h efficiency motors. High efficiency motors are made with higher quality
materials, improved bearings and fans, and superior windings. These motors
typically cost 20 to 40% more than conventional motors. Energy savings of such
motors vary from 2 to 8%, with the larger savings in the smaller horsepower ranges.
It is assumed that high efficiency motors could be used in the half of motor
applications in which multispeed motors and variable speed drives are not appropriate.

Multi-speed motors contain two or more sets of windings, allowing the motor to
operate at two or more speeds. These motors typically cost 30 to 80% more than
conventional motors and reduce energy consumption by 8 to 10%. Variable speed
drives, on the other hand, adjust the speed of the motor by varying the frequency of
the power supplied to the motor. Energy savings with variable speed drives can
range from 20 to 50~, while costs may be twice as much. It is assumed that e4ch
type of motor would he appropriate in 25% of all industrial motor applications.

Industrial motor programs in the United States concentrate on upgrading the efficiency of
new motor purchases and replacing, rather than repairing, old motors which have burnt out.
Generally, these programs offer rebates which offset the increm:ntal cost of a more efficient
motor over a standard motor. Most of these programs are promoted through direct mail
brochures and personal contacts with trade allies and eligible customers, particularly large
industrial customers.

Motor downsiziq can also reduce energy consumption. However, the increase in efficiency
from operation of a properly sized motor is often only a marginal improvement over the
efficiency loss resulting from use of a smaller motor. Furthermore, motor down!izing would
likely be most eff.xtive if it is done as part of the two measures described above. Therefore,
a sep-".l'ate motor downsizing program is not considered here.

It is assumed that industrial motor programs would be administered as information and rebate
programs and not as direct installation programs. Nonetheless, aggressive, alternative
program delivery mechanisms, such as the eESP Fleximotor program in Brazil, are possible

A.lD. Office of Eliergy and InfraStructure



but require pilot programs to determine the feasibility and effectiveness of these programs in
Indonesia.

An economic assessment of these measures over a range of motor sizes and load factors
suggests that all technically appropriate installations would be economically justified. The
analysis shows that even if a conventional motor has just been installed, replacing the motor

A-IV.3.

Portion of
consumption for Reduction in

which measure is consumption per
Me891fe technicallv possible installation

50%
High efficiency motors 5%

25%
Multi-speed motors 9%

25%
Variable speed drives 25%

TECHNICAL, ECONOMIC, AND MARKET EVALUATION OF DSM
MEASURES

Improvements in motor lubrication, drive trains, and motor or system operations and
maintenance (O&M) can also reduce industrial consur.-.ption. These measures are considered
under the Energy Management Audit program since they do not involve capital equipment
replacement but entail lower cost changes in plant operations.

Maximum Technical Impact:

Technical impact of these measures is based on the followi'1g assumptions:

The weighted average technical maximum savings for the implementation of all three
measures is 11 %.

Economic PotenJiaJ:

A.lD. Office of Energy and IntraStructure



Market Pe1ll!tranon:

A.J.D. Office of Eliergy and Intrastructure

A-IV.4
TECHNICAL, ECONOMIC, AND MARKET EVALUATION OF DSM
MEASURES

Portion of Motor Consumption Consumption from Consumption from
ModjOecI by the Promm eluring: Existing Motor Stock New Stock Additions

0.1~

the first two years of the program 1.0%
0.5%

the second two years of the program 2.5%

the third two years of the program 1.2%
15.0%

In some countries, more aggressive programs than information-and-rebate are underway. A
major utility in Sao Paulo, Brazil, is developing a program, called "Fleximotor", which will
track motors used among all customers to det'~rmine optimal replacements. This program
has not yet been implemented, ~ut may well achieve penetration rates higher than previously
recorded in other countries. A 50% program administration markup (except for the largest
motors) has been included in the cost of the measure reflecting a similarly aggressive motor
program for Indonesia. Despite the additional costs of such a program, motor changes
remain a cost-effective measure.

Eligible customers are often reluctant to participate because of production disruptions which
result from replacing motors. Experience with several industrial motor programs in the
United States indicates that participation rates (the number of participants divided by the
number of eligible customers) are generally less than 3% for programs typically lasting
between 6 and 24 months. Scme highly focussed programs which target small groups of
large consumers have fared better. For instance, a motor rebate program administered by
Niagara Mohawk in New York reached 8 out of 24 eligible customers over the seven month
life of the program in 1986.

with an improved motor would be justified on the basis of the expected energy savings. This
analysis is summarized in the following figure.

Assuming that these measures would reduce overall industrial motor consumption by 11 %,
and that they could be implemented immediately wherever technically and economically
appropriate, they would reduce average daily peak demand by 105 MW and reduce annual
consumption by 855 GWh.

If a more aggressive program is adopted, market penetration will be limited by the ability of
PLN or its contractors to implement it. It is assumed to follow the pattern given below:
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Proposed Measures:

A.I.D. Office of Eiiergy and IritraStructure

2 Liptin, teprelellW 5.8" of industrial electricity coDBUnlptioD in the U.S., 9.0" in India, and 2.6% in
Costa Rica.
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Backgro!.Uld:

1.2: ffi&h Efficiency Lighting

Industrial lighting represents slightly more that 2'10 of system peak. Compared to residential
and small commercial lighting demand, industrial lighting demand is spread more evenly
throughout the day, so that industrial lighting programs provide strategic conservation rather
than peak clipping.

Based on experience in other countries, it is assumed that lighting accounts for only 7'10 of
industrial electricity consumption on the Java-Bali system2

• Although lighting is a relatively
small portion of industrial derrand, experience in thP, United States has shown that savings
can be as high as 7S'1o of consumption for each high efficiency installation, and participation
rates can exceed 50%, depending on program design.

Industrial programs in the United S~tes fall into three general categories: information-only
programs, rebate programs, and direct installation progrcuns. Information programs include
mailings and audits that highlight lighting efficiency opportunities. These programs are
chiU'aCterized by the lowest participation rates. Rebate programs are the most common.
They are typically offered through direct mailing, sometimes require utility inspection before
installation to reduce free riders, and generally involve payments to the consumer (although
some m.1ke payments to lighting suppliers). Direct installation programs are usually run by
the utility or approved contractors, and cover all or most of lighting equipment purchase and
installation costs. Some portion of these costs may be recovered through future billing.
These programs achieve the highest penetration.

Lighting programs involve replacing lamps and/or ballasts with higher efficiency versions, as
well as installing fixture reflectors and lighting controls. Only occupancy sensors are
considered here, although other lighting controls such as timers are also available. The
selection of measures depends on the current state of the lighting stock, in terms of the
applications, technologies currently used, and age. Although a large amount of data has been
collected on the residential lighting stock in Indonesia, little is known about the industrial
lighting stock.



The following measures are proposed:

(a) replacing incandescent bulbs with compact fluorescent lamps (CFL);

(d) installing optical reflectors and removing lamps that are no longer required;

A-IV.7

Most industrial lighting probably consists of fluorescent or high intensity discharge (HID)
lamps. It is assumed that 10% of industrial lighting (on an energy basis) is incandescent,
25% is HID, and 65% is fluorescent. Of the HID lamps, it is assumed that 60% is mercury
vapor. This breakdown is consistent with estimates for other countries such as India.

(b) replacing standard fluorescent tube lamps with energy-saving fluorescent tube lamps;

TECHNICAL, ECONOMIC, AND MARKET EVALUATION OF DSM
MEASURES

(c) replacing standard fluorescent ballasts with high-efficiency magnetic or electronic
ballasts;

(e) installing occupancy sensors; and

(t) replacing mercury vapor HID lamps with sodium vapor HID lamps.

It is assumed biat measures (a) and (t) would be delivered through direct installation
programs, while the other measures would rely on information and rebates for delivery.
New' building standards would also be an important part of ensuring that these m~~'\res are
~~~. .

Maximum Technical Impact:

Technical impacts of the above measures are based on the following a.l\sumptions:

A.I.D. office of Energy and tntrastructure
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Not all of the above measures will be economically justified in every technically possible
application. The folloViing table and graphs indicate the conditions under which each
measure is econo.mically justified. With respect to compact fluorescents, replacement of low
wattage bulbs is n"t justified under any circumstances, and higher wattage installations are
justified only if the: installed cost of each CFL is under $18. Neither are high efficiency
electronic ballasts justified. Replacements of mercury vapor with sodium vapor lamps, on
the other hand, are justified for the full range of usage considered here (500 to 8500 hours
per year). On the basis of this analysis, the following assumptions are made regarding

.=J

Portion of
consumption for Reduction in
which measure is consumption per

Meawre tecbnifJIJly possible installation
7%

replacing incandescent lamps with 75%
CFLs

60%
replacing standard fluorescent 10%
lamps with high efficiency
fluorescent lamps

60%
replacing standard ballasts wlhigh 10%
efficiency magnetic ballasts*

replacing standard ballasts wlhigh 60%
efficiency electronic ballasts· 25%

installing reflectors
40%

installing occupancy sensors 50%
20%

replacing mercury vapor lamps 50%
with sodium vapor lamps 10%

35%

A-IV.8
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• These two measures are mutually exclusive.

Economic Justijicalion:
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maximum ecorlomic potential (e:Apressed in rerms of the portion of tvtal consumption fo.r
which it would be economically justified to implement the measure).

MfflISUre

n:placing incandescent lamps with
CFLs

replacing standard fluorescent
lamps with high efficiency
fluorescent lamps

replacing standard ballasts w/high
efficiency magnetic ballasts*

replacing standard ballasts w/high
efficiency electronic ballasts*

installing reflectors

installing occupancy sensors

replacing mercury vapor lamps
with sodium vapor lamps

A.I.D. Office of Energy and lrifrastructure

Portion of
consumption for

which measure is
economically ,justified

75%

100%

40%

0%

60%

25%

100%
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On the basis of these assumptions, the maximum savings potential resulting from
economically justified installations is 34%. These savings correspond to 250 GWh annually
and 32 MW of peak demand.

Market Potential:

Direct installation programs offer the greatest and most rapid market penetration. Some
programs in the United States have achieved participation rates of more than 35% in less
than three years. Information and rebate pr.Qgrams have had more modest results, typically
on the order of 1%.to 3 %, and rarely exceeding 10% for programs of similar duration.
Experience in the United States suggests that the effectiveness of each of these delivery
mechanisms depends upon personal marketing by utility representatives directly to individual
consumers. We assume the following penetration rates for Indonesia:

A.lD. Office of Energy and Inrrastructure
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Penetration Penetration Penetration
during rll'St during 2nd during 3rd

Type of two years two years two years
Delivery (Existing! (Existing! (ExistinrJ

Measyre Mechanism New) New) New)

replacing incandescent direct 1%/5% 3%/20% 5%/50%
lamps with CFLs installation

replacing standard information/r 0.5%/10% 1%/20% 2%/40%
fluo~ntl~pswith ebate
high efficiency fluorescent
lamps

replacing standard ballasts informationlr 0.5%/5% 0.7%/10% 1%/25%
w/high efficiency magnetic ebate
ballasts

installing reflectors informationlr 0.5%/2% 0.7%/10% 1%/25%
ebate

installing occupancy informationlr 0%/2% 0%/10% 0%/20%
sensors ebate

replacL,g mercury vapor <lirect 2%/10% 10%/50% 25%/75%
lamps with sodium vapor I installation
lamps

1.3: 'rime of Use (TOUl Tariff's

Background:

Time differentiated electricity pricing can be an effective tool for load shifting, and to a
certain extent, for strategic conservation as well. Time of use (TOU) rates typically shift
demand from on-peak to off-peak periods by offering the consumer lower electricity prk~

during off-peak periods. TOU rates often result in lower annual energy consumption ~ well.
1'1 the United States, SS % of investor owned utilities and IS % of publicly owned utilities
offer voluntary TOU rates to their customers. PLN currently offers a TOU rate for larger

A.I.D. Office of Eraergy and Infrastructure



Proposed Mea:;,'4re:

Maximum Technical Impact a Economic Justification:

industrial consumers but bases it on contracted demand rather than maximum coincident
demand.

A-IV.13
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The design of appropriate TOU rates can be complex. It is assumed that a rate structure is
adopted that achieves results consistent with the experience in the United States and Mexico.
This requires that PLN switch from contract demand rates to maximum coincident rates.
These rates and time periods may be established in advance; alternatively, innovative pricing
programs such as real-time or peak-activated prices may be used. These are discussed
further in the companion report to this study. Although enhanced TOU rates can be offered
on r, voluntary basis, it may be api.ropriate for PLN to mandate the use of such rates for
particular groups of industrial users.

According to the Comision Federal de Electriddad, the TOU tariff recently introduced in
Mexico has resulted in a peak load decr~~ of 500 MW, or just under 7% of industrial
demand during the peak period (4 to 5 PM). In the United States, the Electric Power
Research Institute estimates that in 1990, TOU rafr;8 resulted in a reduction in peak industrial
demand of 1.37% and a reduction in annual energy consumption of 0.13%. These savings
are expected to reach 3.5% and 0.34% respectively by the year 2000. The impact of a
parti~ular TOU tariff in Indonesia will depend on the potential savings to firms for adopting
TOU rates, which in tum depends on such factors as the ability to reschedule operations and
the ':ost of doing so, and the on- and off-peak tariff It;;vels. Information on potential savings .
can only be collected through surveys of individual industrial establishments. It is assumed
here that TOU tariffs will save 5% of industrial motor demand during the peak period and
0.5% of annual energy consumption, and that TOU tariffs would have no impacts on lighting
or process demand. It is assumed that this reduction is economically justified.

Market Pe1U!tranon:

Market penetration is e.stimated to in~rease from 30% during the first two years to 65% to
100% at the end of the third period. This assumes an aggressive, perhaps mandatory,
application of TOU rates.

A.I.O. Office of Eiiergy and tntriStructure
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Background:

1.4: IntemJptible and Curtailable (I&C) Rates

Interruptible and curtailable (I&C) rates allow the utility to interrupt or reduce service on
critical days to those consumers using the rate. Consumers on the rate benefit from rate
discounts. These programs typically require consumers to offer a minimum interruptible
load of 500 kW to be eligible for the tariff. A 1988 survey conducted by EPRI estimated
that by 1990 appro~imately 75% of U.S. utilities would offer I&C rates.

Proposed Measure:

As with TOU rates discussed above, specific I&C rates will not be proposed here. Instead it
is assumed that rates can be d~gned and implemented which yield savings similar to those
achieved in other countries. I&C rates may be particularly attractive to the large number of
industrial firms in Indonesia which have their own captive generation sets.

Maximum Technical Impact and Economic Justification:

EPRI estimates that in 1990, industrial U.:C rates reduced industrial peak demand by 4.65%
in the United States. This is expected to grow to nearly 6% in 2000 and almost 8% by
2010. It is assumed here that the maximum technical and economic impact over the course
of the program is a 5% reduction in peak demand.

Market Penetration:

As with TOU rates, market penetration is estimated to increase from 30% during the first
two years to 65 % to 100% at the end of the third period. This assumes an aggressive,
perhaps mandatory, application of I&C rates.

1.5: Eneqy MaDaaement Audits

Background:

Energy audits are used to identify opportunities for the consumer to implement energy-saving
measures, and further serve to motivate the consumer to implement the measures. Audits
typically entail either a walk-through of the facility with checklists, or a computerized review
that provides reports on the costs and potential savings of various measures. Audit programs
generally cover a broad range of energy systems, including process uses, lighting, HVAC,
motors, etc. While audits can be used to identify opportunities for the consumer to

A.I.D. Office ot Briergy and IritraStructure



Maximum Technical Impact and Economic Justification:

Proposed Measure:

participate in other DSM pr'grams, audit programs are frequently packaged with their own
incentives to help consumetS act upon audit recommendations.

A-IV.IS
TECHNICAL, ECONOMIC, AND MARKET EVALUATION OF DSM
MEASlJRFS

PT Konservasi Energi Abadi (KONEBA) is the Indonesian national energy conservation
center. KONEBA has conducted numerous energy audits of industrial users on a for-profit
basis, and offers innovative financing assistance for implementation of audit
recommendations. Although KONEBA has had difficulties operating on a self-financing
basis, it would nonetheless be a key source of industrial auditing expertise. In fact, its
potential role as an ESCO could financially revitalize it.

An aggressive, or perhaps even mandatory, program of free audits would be ,;arried out by
KONEBA or similar groups under contract to PLN. The audits would be followed-up by
further visits to help implement the identified measures and encourage implementation of
further measures. This would help ensure that technical potential is achieved and that it
persists. Financial assistance for implementation would also be provided. The program
would first target industrial consumers in the 1-3 and 1-4 tariff classes, since these customers
account for the majority of industrial consumption.

In addition to the measures already included in the aforementioned industrial programs,
energy audits are particularly effective for identifying low cost or no cost measures.
Examples of such measures include the identification and repair of leaks in compressor
systems, changing HVAC temperature setpoints, and improved insulation for refrigeration or
heating systems. Proper operation and maintenance (O&M) for certain motor-driven systems
can provide energy savings of 20 to 40% in these systems. Use of synthetic lubricants can
save around 2% of energy consumption. Cogged V-belts on smaller motors and synchronous
belts on larger motors can provide efficiency gains of 2 to S%. These are only some
examples of the possible measures that can be identified as part of an industrial audit
program. .

Innovative audit programs are underway in a number of countries. In Brazil, for example,
the "Maxiwatt" program of the Companhia Energetica de Sao Paulo (CESP) has established a
computerized audit program. CESP conducted audits using the program for 46 of its largest
customers, and will now franchise the use of the program to private firms. Although CESP
does not provide financing for adoption of recommended measures, it does provide post audit
service to facilitate implementation.

In the United States, audit programs typically achieve savings on the order of 4% to 6% at a
cost of SO.Ol-SO.02/kWh. In this assessment, an economically-justified reduction of 4% is

A.l.D. Office of Eiiergy and tntraStructure



Mar/au PeJ1etranon:

Commercial and PubUc Sector Promm

3 Energy Audit Summery Report, ASEAN-USAID Project on EnerlY Conservation in Buildinas, Project
1.2, December, 1989.
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Given the option of an aggressive or even mandatory audit program in Indonesia, market
penetration will likely be constrained not by customer willingness to participate in audits, but
by the ability of PLN to administer an audit program. KONEBA has already audited some
of the largest energy consuming industrial users, but there are over 3,400 industrial
customers in the 1-3 and 1-4 tariff categories (over 200 kVA). These consumers account for
more than 88% of industrial electricity consumption. ' We assume here that PLN, using its
own staff and contractors such as KONEBA, can conduct 200 audits in the first two years of
the program, 500 in the next two years, and 600 in the last two years. The corresponding
cumulative' penetration profile would then be approximately 6%, 21 % and 38% of existing
industrial customers.

assumed, net of the savings brought about by any other programs in which the consumer may
participate.

In the United States, customer response to voluntary audit programs is generally limited.
Most utilities surveyed reach approximately 1% of eligible customers each year. Only a few
utilities have reached more than 10% of their eligible customers on a cumulative basis; some
of those however, have reached between 60% to 90% of specific C&I segments. Each of
these programs combined free audits with extensive personal marketing ::fforts.

Based on 1989/90 sales data for PLN by tariff class, the commercial and public sectors
(which include hotels, offices, retailers, and institutional buildings, but not including street
lighting) accounts for slightly more than 19% of total electricity consumption. In contrast,
commercial consumption accounts for about 30% of total consumption in the United States.

A.I.D. Office of Briergy and Infrastructure

Based in part on audit:; of commercial buildings conducted in Jakarta, it is estimated that
heating, ventilating and air conditioning (HVAC) accounts for 55% of office and public
building load, 50% of consumption in retail buildings, and 65% in hotels'. In Thailand, for

C.I: Improved AIr Conditionlna

&ckground:



(d) reducing air leakage and infiltration;

(c) increasing set point temperatures;

(a) proper sizing of cooling tower pump;

A-IV.17
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4 Buach, I.F., from Comfort to Kilowatts: An Integrated Ass"11H!Pt of Electricity Conservation in
lbailyd" CnmlMrcial Sector, LBL-29478, Lawrence Berkeley Labontory, Berkeley, California,
1990.

Work carried out by KONEBA and the ASEAN-USAID Project for Energy Conservation in
Buildings has identified several measures to improve air conditioning efficiency and/or
reduce consumption:

Proposed Measure:

Commercial and public sector HVAC accounts for nearly 8% of system peak. Since HVAC
systems are in use throughout the day, HVAC efficiency improvements provide both peak
reduction and conservation.

comparison, HVAC represents about 45% of office load, 60% of hotel load, and 40% of
retailload4• In the United States, this percentage is around 41 % for the entire commercial
sector.

(b) using enthalpy control to reduce chiller loads;

(e) operating fans according to loads; and

(f) using more efficient compressors, pumps, and motors.

Thermal storage is considered as a separate program possibility because of the cost and site
specific nature of these installations.

Most of the HVAC programs presently offered by utilities in the United States offer rebates
for air conditioners and heat pumps which exceed minimum efficiency requirements. These
programs target the installation or replacement of HVAC systems. In addition, some U.S.
utilities conduct programs directed towards HVAC maintenance and controls; others provide
custom assistance to individual customers.

The program envisioned here would include personal marketing and rebates to trade allies
(both vendors and architects) for the promotion of properiy sized and efficient equipment. In

A.I.D. Office of Eiiergy and IrifiiStructure



Market Penetration:

Maximwn Technical Impact and Economic Justification:

addition, information and audits would be offered directly to consumers, which would
emphasize low cost/no cost measures such as changes in set points.

A-IV.IS·
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Portion 01 HVAC Consumption Consumption Irom Consumption Irom
MQdiOed by the Pgmm during; Existing HYAC Systems New IlYAC Systems

the first two years of the program 0.1 % 1.0%

the second two years 0.5% 3.0%

the third two years 1.2% 20.0%

KONEBA estimates that the technical impact of the .'ibove measures results in typical energy
savings of 30%. In the course of building audits, ASEAN-USAID project identified
available cost-effective measures saving from 2.5% to 13.5% of total HVAC load using at
least some of the above measures, depending on the building. Work by the American
Council for an Energy Efficiency Economy (ACEEE) concluded that cost-effective HVAC
improvements could reduce HVAC consumption by 50%. It is assumed here that the
technical potential for HVAC savings is 20% of current HVAC demand, and that all
technical potential is economically justified.

The most effective programs in the United States have achieved penetration rates of around
1% per year. These programs have focussed on rebates for new or replacement equipment;
hence, low penetration rates are expected since eligible consumers are likely to participate
only when they must add or replace a piece of HVAC equipment. Expanded programs
which include audits and \lther customized information for consumers could be expected to
reach higher market penetriltion. The following assumptions are used for penetration of
HVAC programs in Indonesia:

A.tD. Office of Energy and IritraStructure
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Market Potential:

Proposed Measures:

Maximum Technical Impact and Economic Justijicalion:
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In Indonesia, commercial and public lighting together account for slightly more than 6% of
system peak. Lighting's share of commercial and public (C&P) sector load varies with
building type. Based on audits conducted in Jakarta, is assumed that lighting acwunts for
40% of consumption in retail buildings, 20% in hotels, 25% in offices, and 30% in public
buildings. C&P lighting programs are particularly attractive given that experience in the
United States has demonstrated savings as high as 75% per installation, and participation
rates of greater than 50%, depending on program design.

Lighting programs for the commercial and public sectors fall into the same categories as in
the industrial sector; the three types of programs are direct installatio:l, rebates, and
information.

Lighting programs involve replacing lamps and/or ballasts with higher efficiency versions as
well as installing fixture reflectors and lighting controls. Occupancy sensors and timers are
also effective lighting conservation measures, particularly in hotels and office buildings. The
potential lighting measures described under the industrial lighting program can also be
considered here. The selection of measures depends on the current state of the lighting
stock, in terms of the applications, technologies currently used, and age. Although a large
amount of data has been collected on the residential lighting stock in Indonesia, little is
known about the C&P lighting stock. Building audits, however, reveal lighting intensities
ranging from an efficient 10 W/m2 of floorspace to slightly more than 16 W/m2• (However,
based on surveys from throughout the ASEAN region, average intensities are thought to be
on the order of 17 'V/m~.

Most of the potential for C&P lighting programs probably lies in the use of occupancy
sensors and timers, replacing incandescent lamps with compact fluorescent lamps, replacing
fluorescent lamps with high efficiency fluorescent lamps, and the use of optical reflectors.
The industrial lighting measure analysis indicates the conditions under which each of these
measures are justified. It is assumed that these measures can cost-effectively reduce
consumption-weighted average intensity from an estimated 17 W/m2 to 10 W/m2, a reduction
of 41 %.

A.I.D. Office of Eiiergy and lrifrastructure
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All assumptions regarding the design and impact of commercial and public sector new
construction programs are stated in the main text. .

.5 World BaDklESMAP, Ipdopcsiaj Urbap HonKhold Energy Strategy Study, Report No. 107A&B/90,
Wuhiqton D.C., 1990; ADd -Electricity Conservation Through Introduction of EnerIY Savina
Lamps-, UDlttributed document.

Instead of disaggrugating market penetration by measure as was done with industrial lighting
programs, market penetratiol' is expressed here as the portion of load which achieves lower
lighting intensity. Penetration rates are taken as the average of penetration rates for CFL
replacement and occupancy sensors in the industrial program.

A-P:1.20

Portion of Li&btiq Consumption Consumption Crom Consumption from
Modified by the Promm during; Existing Light Systems New Lighting Systems

the first two years of the program 0.5% 2.5%

the second two years 1.5% 8.0%

the third two years 4.0% 30.0%

TECHNICAL, ECONOMIC, AND MARKET EVALUATION OF DSM
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C.3: New Constnlction

Residential Sector PrommS

Based on surveys and analyses already conducted in Indonesia.5, the composition of
residential electricity demand is assumed as follows:

A.lD. Office of Energy and IritraStructure



R.l: Improved Refrigerators

A-IV.21

Lighting 53 60

TV 9 12

Iron 7 6

Refrigerator 10 10

Other, of which: 21 12
AC/Fans 3
Water Pumps 6
Mi~aneous 12

TECHNICAL, ECONOMIC, AND MAkKET EVALUATION OF DSM
MEASURES

6 Schipper, L., Meier, A., "Meyers, S., ·Household Electricity Use in ASEAN Countries: The
Upstream Strate., for Greater Efficiency·, paper presented. at the FINESSE Workshop, Kuala Lumpur,
Malayllia, October, 1991.

~ The Downstream Approach. This approach provides better information to
consumers regarding appliance efficiency and relative economic benefits. Many

Programs proposed here concentrate on lighting and refrigeration, which together account for
about two-thirds of total residential consumption.

Refrigerator ownership is growing rapidly in Indonesia. Refrigerators imported from Japan are
generally efficient relative to international norms. Most refrigerators, however, are assembled
or produced in Indonesia. These models offer considerable scope for efficiency improvement.

Background:

Work conducted by the Lawrence Berkeley Laboratory6 identifies three strategies for improving
household appliance efficiency: .

Proposed Measures:

A.I.D. office of Energy and IritraStructure



Market Potelllial:

Maximum Technical Impact and Economic Justification:
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There has been little experience with residential appliance programs in the deyeloping countries.
It is expected that because the gap in household incomes and purchasing patterns between
developing and developed countries is so much greater than between commercial and industrial
enterprises, experience from the United States has even less relevance here than for the
evaluations of commercial and industrial programs. It is assumed below that only O.S% of the
existing refrigerator stock is replaced with more efficient models than would have otherwise been'
purchased as a result of the program. This is consistent with the notions that (i) assuming a 10
year refrigerator life, far less than 10% of the total refrigerator stock is turned over every year;
and (ii) that most who replace refrigerators would, even in absence of the program, have
purchased more efficient (but also more expensive) Japanese refrigerators. It is also assumed that
as a result of a successful upstream program, 30% of first-time buyers during the first two years
of the program, 70% during the next two years, and 80% during the remaining two years,
purchase the improved refrigerators.

According to the World Bank\ESMAP report, simply producing refrigerators with rotary
compressors and improved insulation would reduce energy consumption in domestic refrigerators
by at least 20% and perhaps as much as 40% if the best technology available today were used.
It is assumed here that the i.mproved refrigerators reduce consumption by 25%. The World
BanklESMAP report suggests that ihese changes would be economically justified.

A combination of these three measures are proposed for Indonesia. Downstream activities could
be han,.\led by Yayasan Lemabaga Konsumen Indonesia, Indonesian consumers union, and the'
utility laboratory and testing facility, PLN-LMK. Midstream and Upstream activities could be
undertaken by PLN in collaboration with trade organizations.

The Upstream Approoch. This approach entails the government or utility working
directly with manufacturers and importers to ensure that appliances offered for
sale meet at least minimum efficiency standards.

The Midstream Approoch. This approach is used in many DSM programs in the
United States. This approach encourages the sale of high efficiency appliances
through rebates offered to vendors and/or consumers for those appliances.

countries have found that the most effective means of providing this information
is to test al-'pliances and label each with a measure of the absolute cost of energy
expected for the appliance as well as its rating relative to other appliances in the
same category.



Maximum Technical Impact and Economic Justification:

Proposed Measures:

Surveys conducted by PLN for rural areas and OGENE for urban areas indicate that the average
household has installed five lamps, three incandescent and two fluorescent. In particular,'
fluorescent bulbs are under represented among those burning more than 6 hours per day.
Virtually all households have at least one lamp burning more than 12 hours per day.
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Portion oC ReCrigerator Conso. Consumption Crom Consumption Crom
Modified by the PrQmm during; Existing Refrir'eralQI'S New Refrigerators

the fIrst two years of the program 0.5% 30.0%

the second two years 8.0% 70.0%

the third two years 17.5% 80.0%

TECHNICAL, ECONOMIC, AND MARKET EVALUATION OF DSM
MEASURES

R.2; High Efficiency Lighting

Background:

PLN has subsequently undertaken a pilot project with three producers of high efficiency lamps
in its Cabang Kebayoran branch in Jakarta. PLN, together with Indonesian trade associations,
will install more than 3,000 energy saving lamp:» in households in the area. PI,N is financing
the survey of households to identify willing participants, as well as the cost of replacement.
The producers are providing the lamps at reduced prices. Participants in tum pay for the lamps
through PLN's Employee Cooperative.

Replacing standard incandescent la:nps with CFL's can reduce energy consumption by 75 %.
A direct installation program is proposed in which PLN or contractors replace incandescent
lamps with CF.Ls in households. The pilot program currenUy underway by PLN will suggest
the most effective ways of conducting this replacement. Financing the use of these more costly
CFLs is one of the major impediments to broad dissemination; PLN appears to be addressing
this problem through the use of the PLN Employee Cooperative. It is not known if payments
are made through customer billing.

Based on the report "Electricity Conservation through Introduction of Energy Saving Lamps",
it is assu.med that the lighting load of the average house will decrease by 45 % by replacing the

A.I.D. office of Eliergy and IDfraStructure



Market Potential:

These assumptions result in the following penetration estimates:
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Number of Lamps Number of Installers
Replaced Beguired

during the first two years of the 310,000 31
program

during the second two years 420,000 42

during the third two years 520,000 52

TECBNICAL, ECONOMIC, M"D MARKET EVALUATION OF DSM
MEASURFS

three incandescent lamps with CFLs. That report, as well as the World BanklESMAP report,
indicate the cost effectiveness of replacing these standard incandescent lamps with CFLs.

\'1J.

The potential is assumed to be constrained by PLN's ability to install the devices. Clearly,
door-to-door installation of an average of three bulbs for hundreds of thousands of households
could present serious logistical problems. These problems could be reduced by concentrating
on those households identified as having more than three bulbs to be replaced (although
utilization, and hence energy savings, may decrease in these cases). It is assumed that an
installer can replace 5,000 bulbs per year. (Installers could be paid per lamp replaced). The.
following assumptions are also made:

A.I.D. Office of Eiiergy and IritraStructure



Portion of Ligbt\q Consumption Consumption from Consumption from
Modified by the Prorrnm during; Existing Tamps New T.amps

the first two years of the program 1.5% 1.5%

the second two years 3.0% 3.2%

the third two years 4.5% 4.0%

A-IV.:1S.
TECHNICAL, ECONOMIC, AND MARKET EVALUATION OF DSM
MEASURFS
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The Office of Energy and Infrastructure

The Agel!cy for International Development's Office of Energy and Infrastructure plays an increasingly
important role in providing innovative approaches to solving the continuing energy crisis in developing countries.
Three problems drive the Office's assistance programs: high rates of energy use and economic growth accompanied
by a lack of energy, especially power in rural areas: severe tinancial problems. including a lack of invesunent capilal.
especially in the electricity sector. and growing energy-related environmenlal threats. including global climate change.
acid rain and urban pollution.

To address these problems. the Office of Energy and Infrastructure leverages fmandal resources of
multilateral development banks such as The World Bank and the InterAmerican Development Bank. the private sector
and bilateral donors to increase energy efficiency and expand energy supplies. enhance the role of private power.
and implement novel approaches through research. adaption and innovation. These approaches include improving
power sector investment planning ("least-cost " planning) and encouraging the application of cleaner technologies
that use both conventional fossil fuels and renewable energy sources. Promotion of greater private sector
participation in the power sector and a wide-ranging training program also help to build the institutional infrastructure
necessary to sustain cost-effective. reliable and environmentally sound energy systems integral to broad-based
economic growth.

Much of the Office's strategic focus has anticipated and supports recently enacted congressional legislation
directing the Office and A.r.D. to undenalc.e a "Global Wanning Initiative" to mitigate the increasing contribution
of key developing countries to greenhouse gas emissions. This strategy includes expanding least-cost planning
activities to incorporate additional countries and environmental concerns. increasing suppon for feasibility studies
in renewable and cleaner fossil energy technologies that focus on site-specific commercial applications, launching
a multilateral global energy efficiency initiative and improving the training of host country nationals and overseas
A.I.D. staff in areas of energy that can help reduce expected global wanning and other environmental problems.

The Office also helps developing countries speed their economic development through promoting technology
cooperation between U.S. suppliers and developing country companies, institutions and governments. This effort
involves Business Opportunity Identification to define and analyze the range of commercially viable trade and
investment opponunities. technologies and services that have a positive impact on the environment and are
appropriate for developing countries: Venture Promotion to encour:lge the involvement of the U.S. private sector:
Innovative Finance: and Policy Development assistance to developing counties as they pursue policy and regulatory
changes to provide market incentives for environmentally beneficial technologies.

To pW'Sue these activities. the Office of Energy and Infrastructure implements the following six projects:
(I) Biomass Energy Systems and Technology Project (BESn: (2) The Renewable Energy Applications and Training
Project (REAT): (3) The Private Sector Energy Development Project (PSED): (4) The Energy Training Project
(ETP): (5) The Energy Technology Innovation Project (ETIP); and (6) The Energy Efficiency Project (EEP).

The Office of Energy and Infrastructure helps set energy policy direction for the Agency, malcing its projects
available to meet generic needs (such as training), and responding to short-term needs of A.I.O:s field offices in
assisted countries. ..

Funher information regarding the Office of Energy and Infrastructure projects and activities is available in
our Program Plan. which can be requested by contacting:

Office of Energy and Infrastructure
Bureau for Research and Oevelopment

U.S. Agency for International Development
Room 508. SA-18

Washington. D.C. 20523·1810
Tel: (703) 875-4052


