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FOREWORD 

The Seminar described in these Proceedings was organized as a part of the USAID-funded 
ASEAN Program on Energy Conservation and Management. It grew out of that component of the 
program which was located at AlT. This component had three main activities within it: 1) short-term 
training at AIT on the topics of energy technology and planning; 2) secondment of a long-term 
energy expert at AIT; and 3) support of the Regional Energy Resources Information Center (RERIC) 
at AlT. 

This component at AIT developed a special focus on cogeneration and private power, beginning 
in early 1987. On the academic side, new courses were established dealing with conservation 
policy, including cogeneration, and with electricity economics. A multifaceted research program 
emerged, leading to several studies and theses conducted by AIT faculty, students, and academic 
staff. These included not only technical and economics studies on the general problem of 
cogeneration, but also several country-specific studies for the ASEAN countries and other countries 
in Asia. 

During the course of the AIT research, which included considerable interaction with various 
government and private-sector entities in the electric power community, it became increasingly 
apparent that some of the major barriers to implementation of cogeneration and private power in 
Asia were institutional rather than technical. This recognition led us to the conclusion that an 
effective means to address these barriers was to establish a forum for information exchange and 
discussion among the top energy/electricity policy makers in ASEAN and a team of counterparts in 
the U.S., where similar problems had been or were being addressed. Thus the concept for the Hua 
Hin Senior Executive Seminar was born. 

I believe that this seminar represents only one of many needed steps on the way to the 
establishment of effective cogeneration and/or independent power programs in the ASEAN region. 
Following the completion of the Hua Hin Seminar, many of these are already underway, both in 
individual countries and as multilateral or multinational initiatives within programs such as that 
described above. Speaking both for AIT and as an individual, I look forward to continued efforts to 
assess and, where appropriate, to implement the actions explored at Hua Hin, leading to the 
implementation of the far-reaching efficiency improvements of energy systems in the ASEAN region. 

The ASEAN Working Group on Non-Conventional Energy Research (WGNCER) gave its 
institutional support to this workshop and provided an effective framework for planning, organizing, 
and executing the Seminar. USAID, through both its ASEAN office in Bangkok (previously in 
Manila) and its Natural Resources Section in the Asia Near. East Bureau in Washington, provided 
the entire financial support for the program as well as substantial technical support. 

Many individuals contributed significantly to the success of this Seminar. Special thanks are 
extended to Dr. Krissanapong Kirtikara, Chairman of the ASEAN Working Group on Non-Conventional 
Energy Research (WGNCER) and his working group for his strong support and coordination efforts 
which greatly facilitated the cooperation with the ASEAN countries. Dr. Prida Wibulswas of AIT and 
King Mongkut's Institute of Technology was also both effective and generous with his assistance in 
designing and implementing the Seminar. 

Without the major financial as well as institutional support of USAID, the Seminar could not 
have become a reality. The ASEAN Regional Representatives - Bruce Blackman during the early 
Seminar planning stage, and Lawrence Ervinduring the implementation - were extremely supportive 
and effective. Robert Archer, Deputy Chief of the Natural Resources Section, USAID Asia Near 
East Bureau, played a key role in Seminar design and implementation. 

The AIT staff was instrumental in both the preparation and conduct of the Seminar. They 
include Khun Suwannee Korbnitiwattana, Khun Rachanee Harina-adisai, Khun Wilaporn Kumpong, 
and Khun Gurdish Gulati. And finally, as usual, key roles were played in academic and scienti'fic 
efforts by graduate student project assistants. Of these, special thanks for their strong and quality 
inputs go to Apichit Therdyothin, Rolando Custodio, Odon Galido, Anthony Jude, and Deepak 
Sharma. 

iii 

Wesley K. Foell 
Bangkok and Madison 
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Summary of the Workshop 

BACKGROUND 

1 

'Private sector generation of power, including cogeneration of electricity, has become a topic of 
intense interest in Asia and in many other regions of the world. large public sector and foreign debts, 
increasing difficulties in meeting rapidly growing power demands, and a worldwide trend towards 
privatization of various components of the power system, have made this topic particularly important 
in the ASEAN countries. The governments in several ASEAN countries have been encouraging the 
private sector to participate in power generation because of expected shortfalls in generation 
capacities and the large public investments 'needed for expansion of their generation capacity. 

Cogeneration is one area where the private sector may participate. Based on preliminary studies 
by the Asian Institute of Technology (AIT), the potential for cogeneration in the ASEAN countries is 
significant, and could contribute substantially to the power capacity needs of these countries. 
Preliminary projections for Thailand, for example, indicate that installed cogeneration capacity by 
1995 could be of the order of 10% of projected EGAT generation capacity. Significant potential also 
exists in Indonesia, Malaysia and the Philippines. Whether or not this potential actually develops 
depends on how these countries address the various technical, financial and institutional constraints 
on the private sector. Another contributor to private generation is the independent power producer, 
who builds and operates the power plant and sells power to the grid on a kilowatt-hour basis. 

During the past decade in the U.S., the power sector has begun to undergo dramatic changes in 
technical and institutional structure. Already, a great deal of experience has been accumulated with 
new and alternative approaches to incorporate the greatly increased role of cogeneration and private 
power into the existing electric utility system. This is potentially an experience from which the ASEAN 
countries could learn and benefit, both from the successes and mistakes accumulated. Consequently, 
to address the issues relating cogeneration and private power in the ASEAN region, the Energy 
Technology Division of the Asian Institute of Technology and the ASEAN Working Group on Non­
Conventional Energy Research (WGNCER) with financial support from the United States Agency for 
International Development (USAID) organized the Senior Executive Seminar on Cogeneration and 
Private Power. 

The Seminar was held in Hua Hin, Thailand from 10 to 11 November 1988 and was attended by 
high-level executives from several of the most important public and private sector institutions dealing 
with power sector issues in the Philippines, Indonesia, Thailand, and Malaysia. 

The main objectives of the seminar may be summarized as follows: 

To discuss the issues and experiences within the ASEAN context; 

To explore the implications of emerging developments in the ASEAN power sector; and 

To learn from experiences in the U.S. 

Following the introductory remarks by Wesley Foell of AIT and Robert Archer of USAID, 
Washington, D.C., on the basic concepts and issues, seven papers were presented by the U.S. 
experts. In addition, there were presentations by a panel of representatives from each of the four 
ASEAN countries represented. Towards the end of the seminar there was a group discussion on the 
ASEAN countries' technical and policy issues and possible directions these countries might follow. 
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SUMMARY OF PAPERS PRESENTED AT THE SEMINAR 

The first paper by Wesley Foell placed in perspective the meaning of the terms cogeneration and 
private power. Then the problems facing the ASEAN power sector and the various issues relating to 
cogeneration and private power were outlined. The paper also described the status and trends of 
cogeneration and private power development in the ASEAN countries. and presented an assessment 
of the cogeneration potential in these countries. 

The overview of the ASEAN situation was followed by a description of the U.S. experience. 
Robert Keegan, a former utility regulator. described in detail the evolution of the U.S. power sector 
and the factors leading to the development of a more privatized power industry, with particular 
emphasis on the regulatory and institutional aspects. From the utility perspective, John Rowe, who is 
a utility president, related how the initial reluctance to private power was addressed in his state of 
Maine, and described the relationship and the contractual arrangements between his utility and 
private power producers. The paper presents a description of Maine's pioneering competitive bidding 
system and purchase power agreement. 

As the utility goes about negotiating for private power, a new relationship between them and 
frequent sower of seeds of institutional develops. Charles Cicchetti, a U.S. consultant and frequent 
contributor to the needs of institutional change in this field, in trying to conceptualize the structure of 
this new relationship, introduced in his paper several questions that would have to be resolved with 
regards to pricing and contracting. 

In his paper Brian Curry dealt with the technical issues and considerations of a utility in 
interconnecting with private power. He.stressed particularly that reliability is essential and should be a 
key component in the private power policy as much as economics. 

The last two papers represented the industrial viewpoint of the issues from the perspective of a 
developer and a cogenerator. From the private power side, George Lewis presented the recent 
activities of his power development company, Cogentrix, and outlined the basic requirements and 
contractual arrangements that are necessary for developers to enter the field. His message is that 
private power is reliable and cost-effective. Lastly, Walter Smith presented several case studies of 
cogeneration and private power facilities implemented by his company, BASF Corporation, one of the 
world's large industrial users of heat and electricity. 

Complementary to the seven papers on the U.S. and ASEAN, there were presentations and 
discussions on private power programs in other parts of the Asia-Pacific region. with particular focus 
on the emerging program in Pakistan. Robert Archer of USAID described the background, structure 
and status of a multi-donor private sector energy development project in Pakistan. He also presented 
information on the related security package that was developed to reduce risks for investors. the 
Pakistan government, and the donor agencies. In lieu of a formal written paper, these proceedings 
include a related paper by Robert Ichord of USAID, which contains much of the same information on 
the program in Pakistan. 

A more conceptual paper on the emerging Pakistan situation was presented by Charles Cicchetti. 
It laid out a broad spectrum of objectives and approaches for initiating a private power system. Both 
of these presentations on Pakistan provided a useful backdrop for the ASEAN discussions. 

SUMMARY OF THE KEY ISSUES AND CONCLUSIONS 

Notwithstanding the differences in the nature of driving forces behind private power and 
cogeneration in the U.S. and ASEAN countries, respectively, there was a broad consensus on: 

the relevance and importance of the issue, and 

the useful insight that can be gained by the ASEAN and Asian countries from the U.S. 
experience in this field. 
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The need to find relatively short-term solutions to meet rapidly increasing demand by these 
developing economies, the inability of centralized and overly bureaucratized power systems to deliver 
the desired results, and scarcity of capital are the main motivational forces behind the interest of 
ASEAN countries. 

The deliberations during the seminar focussed mainly on the mechanics of introducing 
cogeneration/private power in these countries. While a number of issues relate to both cogeneration 
and independent private power, most of the discussions were on independent power, suggesting the 
increasing interest on this topic. Based on the varying views, it appears that, as a country prepares to 
enter into the analyzes of the establishment of a private power industry, there is a need to evaluate 
tradeoffs between the numerous objectives of the electric utility (e.g. system optimisation) and that of 
the nation (e.g., foraign debt and national equity). 

A major conclusion of the seminar was that private power and cogeneration is a top priority issue 
in each of the four ASEAN countries represented. Decisions to move to irnplementation have been 
pursued to greatly varying degrees in the different countries. The Philippines has a strong commitment 
to private power and has made significant progress towards addressing the barriers to its development. 
Of importance is the issuance of President Aquino's Executive Order No. 215 in 1987 which has 
brought forth a draft guideline governing private power generation, and has already spawned two new 
projects - a 200 MW gas turbine plant by Hopewell Philippines, and a planned 2 x 55 MW 
cogeneration plant for the Caltex refinery. Thailand's National Energy Committee has established a 
firm government policy to encourage private power and cogeneration but there has been a limited 
discussion so far on technical and financial details and procedures. Nevertheless, a first Thai case 
has been recently addressed. The National Petrochemical Corporation has been granted a permit to 
sell power from its new cogeneration facility to EGAT, which would in turn resell it at a 1% markup. 
Indonesia is still undecided on whether or not to pursue the BOT scheme but contends that 
cogeneration is very attractive, and is now in the process of re-examining its policies on power sector 
expansion. In Malaysia, the current discussion centers on the total privatization of the power sector, 
the resulting institutional structure of which could influence the development of cogeneration and 
private power. 

The major concerns that emerged at the seminar were on pricing and contracting procedures, 
which according to the U.S. experience, have been instrumental to the development of the private 
power industry in various parts of the country. 

Because of the serious nature of the problems facing the ASEAN power industries, there was a 
broad concensus at the seminar that there is an urgent and critical need in each of the countries to 
move ahead with the development of clear policies and procedures on cogeneration and private 
power issues. Major activities should be undertaken. Much more can be learned from the successes 
and failures in U.S. experience, and there was agreement to examine that experience in more detail. 
Study tours to the U.S. and other countries, further seminars and short courses, and consultancy 
services are being considered in each of the countries as follow up activities to the seminar. The 
Asian Institute of Technology is developing further follow up activities within the frame work of its 
Electric Power Training and Research Program. 
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The Status and Environment for Cogeneration and Private 
Power in ASEAN Countries 

I INTRODUCTION 

W.K. Foell 
Energy Technology Division 

Asian Institute of Technology, Bangkok 
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This Executive Seminar was originally conceived to address the subject of cogeneration. 
However, as planning of the event proceeded through discussions with the relevant national institutions 
and individuals in the ASEAN countries and in the U.S., it became clear that our deliberations on 
cogeneration could not be effectively disassociated from the broader issues related to the subject of 
private power. We have therefore extended the coverage of our agenda to include related aspects of 
private power. with a focus primarily on those technical, economic, and institutional issues which are 
common to both cogeneration and private power. This focus should become sharper from the 
discussions below. 

This paper begins with a definition of the topic and an explanation of the juxtaposition of the 
terms cogeneration and private power in its title. In the context of this paper. private power is 
defined as electric power produced by an institutional entity other than a public utility (state- or 
nationally-owned). In the United States. the term "independent power" is the more generally used 
term, inasmuch as most of the so-called public utilities are in fact privately owned. In some of the 
ASEAN countries, other terms such as self-generation and captive power are frequently used with the 
above meaning of private power. 

Cogeneration. an energy supply technology, is generally defined as the sequential production of 
electricity and heat from one fuel source for the purpose of performing useful work. If cogeneration is 
implemented by a private company. it can then be considered a special form of private power 
generation. 

Several current developments have conspired to elevate both cogeneration and private power 
into topics of major relevance to many countries in the developing world and to several ASEAN 
countries in particular. First, the continued high growth rates being experienced by the electricity 
supply sector are providing strong incentives to emphasize energy management and conservation 
activities which will further rationalize electricity consumption and moderate its rapid growth. 
Cogeneration is a technical option which has the potential for more efficient utilization of fuel 
resources in meeting these electricity demands. 

Secondly, the large and growing public sector debts of many developing countries has stimulated 
great interest in development of pOlicies which would limit public sector capital needs and would 
instead provide mechanisms for a greater role of the private sector in many infrastructure activities. 
Cogeneration and self-generation of electricity are technologies which by nature are in many cases 
quite suitable for implementation by the private sector. 

A third and much-discussed consideration in some countries is the conviction that privatization 
will raise efficiency and productivity through the promotion of competition. In particular. this consideration 
is playing a major role in Malaysia where the Government is embarked on implementation of a broad 
privatization program, including the power industry. 

John M
Previous Page Blank
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High Electricity Growth Rates 

In the ASEAN countries, as in most countries of the world, electricity has played a crucial role in 
the functioning of society. During the past quarter century the public electricity supply industry has 
grown at a dramatic pace, increasing by 15 fold from 1960 to 1984, i.e. from 1400 MW to more than 
22,000 MWof installed capacity. This corresponds to an average annual growth rate of approximately 
12 percent. During the more recent five-year period from 1979·84 this growth slowed slightly to 10.4 
percent. However, growth still remains high as evidenced by very recent 1987 annual electricity 
consumption growth of 13 percent and 10 percent reported for Thailand and the Philippines, 
respectively. Table 1 shows ASEAN power generation capacity divided according to public and 
private power. 

One of the major energy questions facing the region as it moves toward the twenty-first century is 
when and how rapidly the growth of energy and electricity demand will begin to moderate. Cogeneration 
is one of the. important technical options which addresses this issue by offering the potential of a 
technology with higher efficiency of resource utilization. 

Policies to Limit Public Sector Capital Needs 

As the topics of public and foreign debt have moved to the forefront of global and national 
economic discussions in the past several years, the capital investment needs of the energy sector 
have become a major issue in many developing countries. Because of the continuing high growth 
rates of electricity consumption in the ASEAN countries, capital investment requirements for expanding 
generation capacity are in many countries a dominant part of the total public sector debt being 
committed each year. Many governments are attempting to limit new debt commitments by developing 
policies, laws, and administrative rules which will encourage the private sector to participate in the 
power generation industry and begin to provide needed capital. There are a number of approaches to 
implementation of this privatization policy. Cogeneration and independent power production are 
major technical options under consideration for participation by the private sector. 

Organization of this Paper 

This paper discusses the status, key issues, and potential constraints in the development of 
cogeneration and private power in the ASEAN region. In its.identification of issues, constraints, and 
potential policies and programs to address these constraints, it draws upon recent experiences in 
implementing cogeneration and private policies in the United States. Section II begins this discussion 
by identifying key technical, financial, and Institutional issues. Section III follows with a brief review of 
its status in the ASEAN countries and the outlook for future developments, including discussion of 
relevant laws and institutional arrangements. Primary emphasis is given to Philippines, Thailand, 
Indonesia, and Malaysia. Section IV describes an approach and some preliminary analysis for 
assessing the potential penetration of cogeneration. Section V concludes the paper with a summary 
of the major policy issues in the region and some suggestions for responses and programs by which 
they could be addressed. 

II KEY TECHNICAL, ECONOMIC/FINANCIAL, AND INSTITUTIONAL ISSUES 

As with many technologies, the development of a country's private power potential, including 
cogeneration. is strongly dependent on a large number of technical, financial. and institutional factors. 
In some developing countries these may take the form of barriers or constraints which serve to 
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Table 1. ASEAN power generation capacity. 

1979 1980 1981 1982 1983 1984 

Public Utility Installed Capaclty1, MW 

Thailand 2,963 3,448 4,008 4,403 5,032 6,128 
Philippines 3,492 3,945 3,903 4,324 5,091 5,562 
Indonesia 2,536 2,555 3,033 3,406 3,935 4,515 
Malaysia 2,095 2,338 2,689 2,763 2,820 2,860 
Singapore 1,867 2,017 2,017 2,017 2,341 2,691 
Brunei Darussalam 125 126 116 196 196 196 

Private Power, MW 

Thailand 507 562 594 654 516 614 
Cogeneration 
Others 

Philippines 641 533 545 831 543 593 
Cogeneration 
Others 

Indonesia 2,362 2,389 2,416 2,449 2,633 
Cogeneration 
Others 

Malaysia 395 412 428 447 453 463 
Cogeneration 120S 
Others 343 

Singapore 12 16 16 
Cogeneration 
Others 

Brunei Darussalam 22 22 42 44 44 44 
Cogeneration 
Others 

Source: Statistical Yearbook for Asia and the Pacific 1985 
Asian Electric Power Utilities Data Book 1985 (Singapore Data) 
NEA, Electric Power in Thailand 1986 
UN Energy Balances and Electricity Profiles 1984 
PLN, 1987 

Note: - not available 

1985 1986 

6,705 6,805 
5,550 5,788 
5,635 6,200 
4,446 5,352 

690 765 
378 
312 

543 
152 
391 

5,443 
20(J? 

50()4 

1. Thailand - EGAT/PEA, Philippines - NPC, Indonesia - PLN. Malaysia - NEBlSEBlSESCO, 
Singapore - PUB. 

2. Reported existing cogeneration is in the. range of 200 to 300 MW. 
3. Palm oil industry only. Information not available for other industries. 

7 

4. Reported to be under development by Brunei Shell, Brunei LNG, and the government of Brunei. 
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impede the technological penetration which would otherwise occur. As a prologue to the subsequent 
country-specific discussions, this section identifies these issues as they appear to apply to the 
ASEAN region. 

Technical Issues 

Although some new technologies are emerging, a number of the ASEAN countries have a well 
established history of cogeneration and private power generation, e.g. cogeneration in many of the 
sugar mills, refineries, and paper and pulp plants. However, in the past few years, with the changed 
economic environment and greatly increased interest in conservation, energy audit programs and 
market assessment efforts have begun to reveal a much larger cogeneration potentia.I, including 
industries which have not previously been heavily involved in cogeneration. Within this wider 
industrial circle, there is sometimes a lack of detailed knowledge and experience, thus inhibiting the 
process of project identification and design. 

A frequently-expressed concern relates to the technical issues of interconnection, reliability, and 
dispatchability, as they refer to cogeneration and private power integration with the national utility. 
Considerable experience on these topics is being accumulated by those U.S. systems where private 
power is beginning to playa major role. 

Economlc/Financlallssues 

As pointed out earlier, cogeneration has significant energy-saving potential since less energy is 
used than when steam and electricity are produced separately. Cogeneration will also be an 
economical investment for a firm if the value of the electricity produced is greater than the incremental 
capital and operating costs incurred by the cogenerating firm. This electricity includes that which the 
firm would normally purchase from an electric utility as well as excess electricity it produces (if any) 
which could be sold to the utility or to other industrial customers. 

A second economic benefit may resu~ if the cogenerator can produce.electricity more reliably 
than the electric utility supplying him, thus increasing his security of supply and reducing economic 
losses from supply disruptions. This latter problem varies considerably among the ASEAN countries, 
and plays a particularly strong role in Indonesia where low reliability is an important concern [18]. 

In the case of private power generation, a pervasive major issue in all the countries is the price 
and availability of the domestic fuels used for generation. Because these prices are controlled by the 
governments, the competitiveness of private power will depend strongly on each government's fuel 
pricing policies. This is particularly relevant for natural gas in Indonesia, Thailand, and Malaysia. A 
further economic issue for many potential industrial cogenerators and private generators is the ready 
availability of a low-cost "waste" fuel, e.g. biomass in a form well-suited for cogeneration. In all four 
countries there may be a significant additional economic potential in power generation from agro­
wastes. including rice husk and sugar cane residue. 

Institutional Issues 

It is the author's opinion that institutional issues are responsible for the most complex and 
pervasive barriers which must be adequately addressed if cogeneration and private power generation 
were to become significant in developing countries. Although much of the technology has been with 
us for many years, its implementation by the private sector requires significant institutional development 
and regulatory changes to create the environment where the technology can prosper. Key among 
these issues are the following: 
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Relationships and Interactions between the private generator and electric utilities: 
Even if a utility's monopoly power of generation is revised, mechanisms must be developed 
to ensure that it and potential power producers have adequate and fair incentives to interact 
in project development. Particular attention must be given to addressing the utility's concern 
about losing customers and control of its system and market. 

Pricing and long-term contracts: Certainly one of the most important aspects for the 
private generator or cogenerator in financing and implementing a project is the long-term 
price which he would receive for sale of his excess electricity, as well as the price he would 
pay for stand by (backup) capacity and for purchased electricity. There is very little 
experience in the ASEAN region in developing the policies and administrative procedures 
within which fair purchase contracts could be developed. 

Project financing: Because of the potentially larger investments as well as a financial 
dependence on both fuel and electricity prices, the financing of cogeneration projects may 
be more complex than other types of conservation projects. The prospects for funding of 
private power plants remain unclear in several of the countries, since there are no traditional 
sources of funds for this type of long-term financing. Forthe larger projects, some of the new 
financing and ownership approaches which are being pioneered in countries such as 
Turkey, Pakistan may provide useful insights and models for ASEAN. An additional 
financing issue of importance is the degree to which private financing impacts the availability 
of capital for other sectors of the economy. 

The above represent some of the more important technical, economic and institutional issues 
which need to be addressed, but there are many others also relevant to the establishment of an 
appropriate environment for cogeneration and private power development. The following section 
discusses the status of these issues in the ASEAN countries. 

III STATUS OF COGENERATION AND PRIVATE POWER DEVELOPMENT 
IN ASEAN COUNTRIES 

This section reviews the status of cogeneration and private power development in several of the 
ASEAN countries, with particular focus on their progress in addressing the types of institutional 
barriers described in the previous section. Most attention is devoted to Philippines, Indonesia, 
Malaysia, and Thailand, countries in which cogeneration and/or private power is a major energy 
issue. No information was obtained from Brunei, but it has been reported that a very large 
cogeneration project has been developed jointly by the Government, Brunei Shell, and Brunei LNG, 
to provide power for industrial and domestic use. Little discussion or interest in these topics has been 
observed in Singapore. 

Philippines 

Of the four countries discussed here, the Philippines has devoted the most attention and effort to 
cogeneration and private power issues. Because of its historical strong dependence on imported 
fuels, it has developed one of the most aggressive and comprehensive energy conservation programs 
in South-East Asia. One component of this program has addressed the issue of cogeneration. A key 
ingredient has been the development of a close working relationship between government and the 
private sector. Early establishment of the Energy Manager's Association of the Philippines (EN MAP), 
with heavy private sector participation, is symptomatic of the evolved approach. This has had 
considerable impact on creating a favorable environment for removing some of the technical constraints 
such as gaps in technical knowledge and information on equipment availability. 
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Private power is also a current priority issue in the Philippines. The power sector, representing 
the largest share of capital expenditures in the country, faces several problems which have created 
severe financial constraints. The government's decision to deactivate the Philippine Nuclear Power 
Plant, coupled with the relatively rapid increases of demand associated with the reinvigoration of the 
economy, have created considerable concern about impending power shortages. Another set of 
conditions appear to have created a financing gap which is hampering the sector's efforts to meet its 
large projected capital requirements. One of the strategies which NPC appears to be exploring is the 
potential cooperation with private institutions which could make independent investments in generation 
facilities under various ownership and operations schemes. 

One of the most significant institutional constraints on cogeneration and private power development 
was removed by President Aquino on 10 July, 1987, in Executive Order No. 215 (EO 215), entitled 
"AMENDING PRESIDENTIAL DECREE NO. 40 AND ALLOWING THE PRIVATE SECTOR TO 
GENERATE ELECTRICITY". Presidential Decree No. 40, established by President Marcos in the 
early 1970's, gave monopoly powers to the National Power Corporation (NPC) in "setting up 
transmission line grids and construction of associated generation facilities in Luzon, Visayas, Mindanao 
and the major islands of the country." EO 215, opining that the generation of electricity, unlike the 
transmission and distribution of electricity, is not a natural monopoly, and can be undertaken by more 
than one entity, states explicitly that private corporations shall be allowed to construct and operate 
"cogeneration units" (and other types of electric generating units) intending to sell "to the grids", .... " or 
directly or indirectly to end-users." It also directs NPC to formulate rules and regulations to govern 
private sector involvement in power generation. These rules shall include the following: 

"a. Qualification for accrediting private sector generators; 

b. Procedures for applying for accreditation as a private sector generator of electricity; 

c. Obligations of private sector generators which shall include efficiency standards to ensure 
reliability of power supply and the corresponding penalties for failure to comply with said 
standards; 

d. Terms and conditions for the purchase or for the transmission/distribution, as the case may 
be, of electricity generated by the non-National Power Corporation entities; and 

e. Other matters which shall be necessary to implement this Order." 

The Order stated that such rules shall be made subject to consultation with concerned agencies 
including the private sector and the approval and enforcement of the Office of Energy Affairs (OEA). 

In August, 1988, approximately one year after the issue of EO 215, NPC issued a 40 page set of 
proposed rules and procedures, "Rules and Regulations to Implement EXECUTIVE ORDER NO. 215 
on Private Sector Participation in Power Generation." In general, the proposed rules are thoroughly 
developed and will represent a major step toward achieving the goals of EO 215. However, 
conspicuously missing from the draft rules is a systematic and clear procedure for determining prices 
that qualifying generating facilities will be paid for their energy and capacity. The OEA is in the 
process of holding hearings on the proposed rules and providing public review. 

In the meantime there is considerable activity on this topic in the Philippines' Congress, including 
various hearings and draft legislation related to private sector participation. Congressman Herminio 
Aquino has recently introduced House Bill No. 18141 into the House of Representatives which 
prescribes guidelines governing private generation of power; it also includes provisions dealing with 
power wheeling and specifications on procedures for determining NPC's electricity purchase price. 

The first project to avail of EO 215 is the "Hopewell Philippines" project to install two 100 MW gas 
turbines in the Navotas Fishing Port Complex. It received the approval of the Philippines Board of 
Investments (BOI) to be listed as pioneer effort entitled to tax holidays and incentives for the 
importation of capital equipment. It will be a build, operate and transfer (BOT) project, and the assets 
will be transferred to NPC after a certain time period. 
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There has been significant development of interest in cogeneration in the Philippines in the past 
few years. Caltex.(P.hillppines).lnc.has joined an JnternationaL consortium to construct a 110 MW 
coal-fired cogeneration facility in San Pascual, Batangas, where the Caltex refinery is located. A new 
firm, Cogentrix Philippines, was formed for the project. Within the framework of EO 215, the plant will 
supply steam and power requirements of the Caltex refinery, with excess power to be sold to the NPC 
grid and other major industrial users in the area. 

As part of an effort to disseminate technical information on cogeneration, the University of 
Wisconsin and the University of the Philippines held a one-month workshop/short-course on Feasibility 
Analysis and Design of Cogeneration Systems. This course was directed toward the engineering 
community, mainly Filipino conSUltants and industrial firms, with the objective of familiarizing them 
with the technology and improving their capabilities of feasibility study and design. 

According to surveys by the Offi.ce of Energy Affairs, approximately 150 MWof private sector 
cogeneration is installed in the Philippines. Of particular interest is the waste-fired system put into 
operation last year by the Proctor & Gamble corporation. It is a boiler steam-turbine system, 
operating at 60,000 Ib/hr of steam. Grid interconnection and monitoring equipment were provided to 
this system within the framework of a USAID-Ministry of Energy project with MERALCO (Manila 
Electric Co., a distribution company), NPC, and Proctor & Gamble. The project was intended to be a 
demonstration of biomass-fired cogeneration and interconnection with the utility grid. Although the 
system is now generating steam and electricity, the interconnection has not been energized, awaiting 
agreement of MERALCO and P&G on an appropriate buyback price for MERALCO's purchase of 
excess power. The difficulties in achieving agreement on this price demonstrate the importance of 
establishing a well-defined set of rules and procedures for private sector involvement. It remains to 
be seen whether the new NPC rule formulations will lead to energizing the MERALCO-P&G intertie. 

An additional demonstration activity of potential relevance is the Technology Transfer for Energy 
Management (TTEM) project implemented in 1987 by the Office of Energy Affairs with the assistance 
of USAID. It offers a program of technical assistance and technology demonstration financing to 
promote and accelerate the adoption of energy-efficient technologies and operation practices in 
business and industry. Through local banks it makes available a loan fund (2.6 million US$) for 
support of private sector projects. Although it is likely that only small cogeneration projects could 
qualify for assistance, cogeneration is one of the priority target technologies in the TTEM project. In 
October, 1988, OEA and the Philippine Chamber of Commerce and Industry organized in Manila a 
two-day seminar on the BOT approach to private power generation [17]. 

In summary it can be said that considerable progress has been made in the Philippines in 
addressing the barriers to expanding the roles of both cogeneration and private power. However 
there remains a general consensus that without the establishment of a well-formulated set of rules 
and procedures for participation of the private sector, its full economic potential will not be reached. 
The public hearings and ultimate form of the rules proposed by NPC, and the nature of any 
subsequent power-sector regulatory structure, will likely be important determining factors in the final 
outcome. 

Indonesia 

As a major petroleum producer and exporter, Indonesia has historically not given high priority to 
development of aggressive programs for energy conservation and resource management. 

However in recent years, as tho domestic use of energy by its huge population has continued to 
grow at a high rate, official policy is showing increasing commitment to programs emphasizing energy 
management. Both industrial and government energy management centers have been established 
with assistance from the World Bank and the European Economic Community, respectively. 

In the area of electricity production, the issue has a much greater sense of urgency because of 
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the severe problems being experienced by the supply sector. The national public electricity utility, 
PLN, has found its expansion severely hampered in the past 3-4 years, due to a confluence of 
unfavorable economic conditions, including: a decline in government revenue - related to the world 
oil market; limited access of PLN to financing - mainly due to the government's heavy debt burden; 
and substantial operating losses incurred from a gap between tariff levels and production cost. A 
substantial reduction in government revenues has resulted in expenditures on electricity being 
reduced by 25 percent in the initial two years of the current five-year plan (1985-89). Highest priority 
is now assigned to finding least-cost options for power options. 

It is important to realize that "captive power" (generated and used internally by private industrial 
facilities) accounts for a large fraction of the country's capacity, and lies somewhere between half and 
three-quarters of PLN's capacity. Although there are conflicting data on this, some sources report 
that much recent growth is from captive sources. It appears that as much as three-fourths of this 
captive power is not connected to the PLN grid system, in part due to distance from the grid, but 
perhaps also due to real or perceived reliability problems. Limited survey data suggests that the total 
existing cogeneration capacity lies between 200-300 MW, including several fertilizer plants, a textile 
plant, a paper mill, and two oil refineries. 

Two major institutional changes have occurred which may have a major impact on cogeneration 
and private generation. One of them took place in 1981 when the Directorate General of Electricity 
and New Energy (DJLEB) was given various policy responsibilities in the power sector, including the 
issuing of licences for private and cooperative power systems. Of probably more significance is the 
1985 "Act on Electricity", which was promulgated to permit entities other than PLN to develop and sell 
electricity. PLN however, retains authority for the overall national power plan. 

During the past year, Indonesia has begun to examine in more detail the opportunities and 
consequences of private power and in particular the implementation of specific BOT power projects. 
A related institutional development is the appointment by President Suharto of a high-level coordinating 
committee to address the issues related to the power sector in general and to private power 
specifically. This committee is headed by Dr. B.J. Habibi, Chairman of the Agency for Assessment 
and Application of Technology (BPPT). One of the significant outcomes has been the decision that all 
bidders for construction of the next major PLN generating facility (the Gresik plant in East Java) will be 
required to submit two types of bids: the first will be based on conventional international financing and 
project structure; the second is to be based on the BOT concept. This procedure should provide a 
major opportunity for PLN and the Indonesian government to examine the potential of private sector 
participation. 

In summary we can say that Indonesia appears to have entered a period of re-examination of its 
policies for expansion of the power system, potentially leading to changes which could have important 
consequences for the private sector and for cogeneration development. Despite the fact that PLN 
official plans are to absorb the existing captive power facilities, it appears that various government 
agencies with partial responsibility for provision of electricity are examining various approaches to 
private generation. 

Thailand 

, Interest and serious consideration of private power, including cogeneration. have greatly increased 
in the past year as there now seems to be general consensus that the anticipated "take off" of the Thai 
economy has really arrived I Many industrial sectors are forecasting growths in excess of eight 
percent annually for the next several years, leading to the conventional wisdom that EGA T's current 
healthy surplus in generating capacity will give way in a few years to major problems in expanding the 
system to meet demand. Government scenarios speak of capacity growth of more than 500 MWeach 
year through the coming decade. Recant estimates by the National Economic and Social Development 
Board (NESDB) state that this would mean total investment costs for capacity expansion of 
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approximately seven billion dollars during the next ten years. According to NESDB. because this level 
of investment would take an unacceptably. large part of total foreign borrowing. official government 
policy is to seek greater participation from the private sector. 

According to NEA data. there is an existing installed cogeneration capacity in Thailand of 
approximately 350 MW. much of it in the seasonal sugar industry and consisting of boiler steam 
turbine systems fired with bagasse. However it appears that relative to the Philippines, there has 
been considerably less technical discussion of cogeneration. This may stem in large part from the 
general perception that EGAT is an efficient and reliable source of power for industrial facilities, and 
that it deserves its reputation as an exemplary organization among Asian electric utilities. In general 
the private sector is satisfied with the quality of service it receives from the public sectors, and 
therefore does not seem to have strong non-economic incentives to develop its own capability. It has 
also been expressed that there is currently a lack of power specialists outside EGAT and that the 
development of private sector power expertise will initially be hampered by manpower problems. 

NESDB is working out guidelines for the private sector to participate in power generation. 
Among other options. it anticipates that a number of industrial plants will be developing cogeneration 
plans, and according to statements by the board, several applications have already been received. 
Implementation of such projects would require a number of provisions to be implemented. Government 
regulations currently require that any independent generation unit with a capacity above 500 kW 
obtain an operating license from EGAT. However. because there has been no previous sale from 
private units to the grid, no pricing provisions exist. Based on experience in the United States (and 
currently in the Philippines), pricing procedures will likely be the thorniest issue to be addressed here. 

Even in the absence of a formal procedure for processing private power applications, a first case 
has been addressed in recent months. The National Petrochemical Corporation (NPC) has requested 
that it be allowed to sell electricity from its new cogeneration facility in its petrochemical facility located 
in the expanding industrial complex in the eastern seaboard development on the Gulf of Thailand. 
Specifically it requested that it be allowed to sell directly to another industrial firm within the industrial 
complex. Its generation facilities were apparently sized and constructed with this plan in mind. After 
considerable discussion and debate. with EGAT opposing this request. the National Energy Policy 
Committee ruled that NPC could indeed generate and sell, but it must sell to EGAT. EGAT would 
then sell to the intended industrial customer and receive a one percent margin on the selling price. 
According to the National Energy Policy Office. this arrangement represents a special case and does 
not set precedent for future application. 

The National Energy Policy Office has also indicated that. on the same day of the above ruling, 
the National Energy Policy Committee (which establishes the government policy) approved rough 
guidelines dealing with cogenerators and facilities generating with "residual fuels" who would qualify 
as private power producers. (These guidelines were presented and discussed at this ExecutiVe 
Seminar). 

In summary. there exists a clear public policy mandate in Thailand for the establishment of 
private sector participation in power generation and cogeneration. However very little progress is 
evident on development of mechanisms. rules and procedures for achieving this. In addition, 
because EGAT has been a reliable and generally well-perceived supplier, it appears that only 
recently has industry become willing to compete with it. Consequently there has been only limited 
technical and financial discussion of the subject. relative to industrialized countries and several other 
developing countries. 

Malaysia 

Malaysia represents a singular case among the four ASEAN countries discussed here. According 
to public accounts, articles in the press, and personal discussions with staff of the country's public 
electric utility I the National Electricity Board of Malaysia (NEB), the government policy is to privatize 
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the state company. The oft-stated position appears to be not whether to do this, but when and how. 
This privatization is a part of the government's overall privatization program, and it is generally stated 
that specific alternatives for NEB's privatization are now being considered by the Cabinet. Telecoms, 
the state communications utility, has already been privatized early last year. 

As might be expected, the anticipated privatization has caused considerable debate. Particularly 
vocal have been the unions and associations representing NEB's 25,000 employees which state that 
the move will not achieve its objectives. However, some partial steps have already been taken to 
initiate the program. For example, the government is reviewing and moving ahead on a private sector 
proposal for privatization of the Labuan-Beaufort grid interconnection in Sabah (East Malaysia). 

According to information from NEB [15], cogeneration is widespread in the agricultural sectors in 
Malaysia. Most of the palm oil mills have practiced cogeneration since the industry's inception. The 
locations of such mills are normally far from the national grid. An integrated cogeneration facility has 
been adopted into the manufacturing process, using the abundant process waste products as the 
source of the fuel. With an installed capacity of approximately 120 MW (on the order of 3-4 of the 
national grid's peak demand), it is estimated that the palm oil industries save approximately 85 million 
US$ annually on direct purchase of electricity. 

Cogeneration is also practiced in the agricultural sector at two rice milling complexes belonging 
to the National Rice Board. Most rice milling complexes, whether they are government or privately 
owned, buy their electricity from NEB. Oil is normally the primary fuel for the mUls' process heat 
requirements. Two pilot projects have been constructed and commissioned, using rice husk as fuel 
for production of electricity and heat [16]. The projects have demonstrated that the use of rice husk by 
this method is efficient. However there need to be improvements in storage and handling of the husk. 
Several other Asian nations are pursuing this technical option. 

In summary, the Malaysian power sector appears poised to enter a major transition period, 
potentially triggered by a privatization and restructuring of the industry. The nature and size of 
cogeneration and private power inputs to the future systems may be strongly conditioned by the new 
structure, e.g. whether the transmission and distribution functions are separated institutionally from 
generation as a different corporate entity. 

IV ASSESSMENT OF POTENTIAL COGENERATION DEVELOPMENT 

From the above discussions it can be seen that policy development and the removal of 
institutional barriers are key areas to be addressed for private power and cogeneration development 
in the ASEAN .region. To that end, it is important to have a picture of the potential amount and impact 
of cogeneration and private power as well as the sensitivity of generation potential· to various 
technical, economic, and policy parameters. This information would be valuable to government policy 
makers, to the electric utilities as they assess the situation and develop procedures for interaction 
with power producers, and to potential power producers themselves. 

As an aid to meeting these needs, a project has been developed at the Asian Institute of 
Technology (AIT) to carry out policy analysis on this topic and to assess the power potential In the 
region. Initially our quantitative assessment of the potential has focused on cogeneration only; 
private power potential will be addressed at a later stage. This section briefly summarizes our 
approach to cogeneration assessment, the status of our analysis, and some examples of preliminary 
results. 

Analytical Approach 

Our analytic approach has as its objective the determination of cogeneration potential both at 
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1) plant or site level, and 2) industry-wide or aggregated national level. It calculates the technical and 
financial cogeneration potential at a process or industry level. Summing up results for each industry/ 
process yields the aggregate cogeneration potential. Technical potential is defined as the potential 
that could be achieved through installation of current technology in the present environment. 
Financial potential Is defined as the potential that is economically feasible with current requirements 
for return on investment (ROI). Either technical or financial potential may be further classified as 
retrofit or additional potential. Retrofit is the replacement of existing working thermal generation 
systems with cogeneration systems; additional potential is potential created by future increases of 
industrial capacity. 

Technical potential is determined by three major factors: 

The industrial production rate, including current rates and projections for future additions to 
production capacity. 

The thermal energy intensity and quality of the industrial process. This will be dependent on 
the industrial production technology currently utilized (for a retrofit analysis) and that which 
will be utilized in the future (for analysis of additional potential). 

Heat/power ratio of the chosen cogeneration technology. A cogenerator can choose from a 
variety of systems, including boiler steam turbine systems, gas turbines with waste heat 
boiler, combined cycle, and diesel engine systems. Each of these requires particular types 
of fuels and thermal energy conditions, and has particular economies of scale, incremental 
heat rates, and heat/power ratios. 

The determination of financial potential may be broken down into two steps: 

1. Determination of financial viability of an investment for the assumed technical and cost 
conditions, and 

2. Determination of the amount of cogeneration developed, based on a statistical distribution 
analysis and the industry's willingness to invest. 

We use a conventional approach to determine financial viability, based on a discounted cash flow 
calculation of the ROI of the cogeneration investment. Factors used in the ROI determination include: 

Cogeneration facility size and investment costs; 

Capacity utilization; 

Fuel prices; electricity prices and buyback rates; 

0& M costs; 

Loan amount and interest rates; 

tax rates and depreciation schedules; 

Investment incentives; and 

Cost and price escalation rates. 

The analysis of industry's willingness to invest has been based on statistical distribution developed 
from survey work in the U.S. [9]. The distribution relates ROI and willingness to invest (hurdle rates) 
for each of several major industries relevant to cogeneration. The six industry group categories in our 
analysis are steel, paper and pulp, food, chemicals, textiles, and petroleum refining. 

Based on the above concept of analysis, a model has been developed for calculation of technical 
and tinancial potential at the process, industry-wide, and national levels. A schematic overview of the 
interrelationships of the factors is shown in Fig. 1. In addition, country databases are being developed 
for several of the ASEAN countries, including industry/process data [11. 12, 13, 14]. A third part of the 
model is a database on "technology characterization" which is the technical/economic database for 
the various technologylfuel combinations used in the analysis. 
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Based on the model and databases above, we have conducted some preliminary analysis for the 
Philippines·and, to a lesser degree, for Indonesia, Thailand, and Malaysia. This initial analysis has 
focussed on sector-by-sector assessments of technical and financial potential; we are also examining 
the sensitivity of the potentials to key economic and technical parameters such as capital costs, fuel 
and electricity prices, and buyback rates. Although there have been some limited previous assessments 
for these countries, we believe this type of systematic analysis will provide an important input into the 
policy analysis now underway. 

Because of space limitations, only some of the key assumptions in the analysis can be 
mentioned here. These need to be examined closely as the work is refined. For the calculation of 
additional cogeneration potential, somewhat conservative assumptions were made about industrial 
growth in the three countries, based in part on past trends. For Thailand, cases for both high and low 
economic growth were studied. Various cogeneration technologies were considered for each 
industrial sector; in the results presented below, only one technology was ultimately chosen as the 
most favorable for a given sector, usually that one with the most favorable economics. However, in 
many cases it was also chosen on the basis of fuel type, e.g. in petroleum-poor Philippines, 
preference would be given to coal over oil. In reality, more than one cogeneration technology might 
penetrate a given sector. Fuel and electricity price scenarios with modest price increases were used 
in all four countries. 

Tables 2 through 5 summarize the sectoral and industry-wide technical and financial potential for 
the four countries over the period 1985-95. The results have been aggregated for each country into 
four industrial sectors except for Malaysia where there was additional disaggregation. It is important 
to note that in Thailand and the Philippines it is assumed that the sugar industry is fully cogenerating 
and as such there is no retrofit potential for this industry. 

For the Philippines these preliminary results indicate a potential doubling of the total capacity by 
1995, i.e. existing plus total financial potential is 232 MW. This is strongly dependent on the economic 
growth scenario which was conservatively low in this scenario. It is interesting to note that the 
aforementioned planned Caltex cogeneration project would alone account for 110 MW of the total 
potential. 

For Thailand, both the Low and High economic growth scenarios show significant financial 
potentials across several of the sectors analyzed. It should be noted that the relatively high potential 
of the textile industry is based upon the assumed choice of the gas turbine with waste heat boiler; if a 
boiler steam turbine system were the preferred technology, the cogeneration potential would decrease 
significantly. Installed cogeneration capacity by 1995 under the high growth scenario will be about 
1200 MW which is about 10% of projected EGAT generation oapacity by 1995 (generation capacity 
increasing at about 7-8% in the period 1985-95). 

The Indonesian results, the high growth scenario of which is shown is Table 2, are dominated by 
the large potential calculated for the fertilizer and textile industry, for which it was assumed that gas 
turbines with a waste heat boiler would be the appropriate and preferred technology. In fact, it 
appears that many existing Indonesian fertilizer plants already cogenerate with gas turbines; therefore 
the retrofit potential may be somewhat less than shown in Table 2. In the determination of additional 
potential for Indonesia, a 5-year projection of increase in production capacity was used instead of the 
2-year projection used forthe Philippines and Thailand. As such, the cogeneration capacity projected 
for 1995 is for production capacity increase in the period 1995-2000. 

The results for Malaysia show significant potential, particularly in chemicals, agro-industry, and 
cement. The sum of the existing and the financial potential is more than 1000 MW. However it should 
be noted that the cement industry needs further detailed analysis based on the bottoming cycle; most 
of the potential in the palm oil industry is likely to be distant from the grid. Further detailed analysis is 
underway in both these industries. 
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Based upon the above results for the four countries, we are currently gathering additional data on 
industrial processes in the countries in order to refine the calculations, as well as incorporating 
improved bases for economic growth and energy price scenarios! In addition several individual 
research studies and theses are underway and are focusing on specific industrial plants, sectors, or 
issues in the cogeneration area. These include engineering. economics, and policy studies. 

Table 2. Preliminary assessment of cogeneration potential In Indonesia, 1985-1995. 

High Growth Scenari01 

Financial5 

Existing Technical 
(MW) (MW) Retrofit Additional Total 

(MW) (MW) (MW) 

Food2 37 16 8 24 
Textile3 605 191 290 481 
Paper & Pulp4 30 4 14 18 
Fertilizer 840 265 402 667 
Other Chemicals 79 31 26 57 

Total 200 1,591 507 740 1,247 

Note: 1. Additional potential was projected on a 5-year basis. As such, additional cogeneration 
capacity on 1995 is based on the projected increase in capacity in the period 1995-2000. 
Total production increase is, thus, projected for a 15-year period. 

2. For the food industry, the applicable and preferred technology is assumed to be the boiler 
steam turbine system using coal, except the sugar industry where waste fuel boiler steam 
turbine system is preferred. The industrial growth rate used is 4%, except for sugar which is 
assumed to grow only at a rate of 1 %. 

S. For textile, other chemical industries (except rubber) and fertilizer. gas turbines with waste 
heat boiler is assumed to be the preferred system because of the high power to heat ratio of 
these industries. For rubber, a boiler steam turbine using coal is assumed. Textile and fer­
tilizer are assumed to grow at 8%, while the other chemicals grow at 4%. If a boiler steam 
turbine using fuel oil is assumed to be the applicable and preferred technology in the textile 
industry, the technical and financial potential will reduce to 178 MWand 145 MW, respec­
tively. 

4. For retrofit potential of paper. the applicable and preferred technology is taken to be the 
boiler steam turbine using coal. Additional potential for paper is assumed to be waste fuel 
boiler steam turbine system. Paper is assumed to grow at 8%. 

5. Escalation rates of fuel oil, coal. natural gas and electricity are 4.5, S, 1 and 5.7 percent, 
respectively. 
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Table 3. Preliminary assessment of cogeneration potential In the Philippines, 1985-1995.1 

FinancialS•6 Total 
Existing Technical2 Financial 
(MW) (MW) Retrofit Additional Total Retrofits 

(MW) (MW) (MW) (MW) 

Foods 51 154 17 16 33 68 
Textile 2 26 5 4 9 5 
Paper & Pulp 30 8 12 20 8 
Chemicals4 27 103 28 19 47 28 

Total 1527 322 58 51 109 181 

Note: 1. Topping cycle cogeneration systems are used. 
2. The applicable and preferred technology, except certain specific industries within each category. 

was assumed to be boiler steam turbine using coal. 
3. For the sugar industry (food category) and additional potential of paper, boiler steam turbine 

using waste fuel is applicable. It is assumed that sugar is currently fully cogenerating and as 
such there is no retrofit potential. 

4. For petroleum refining. boiler steam turbine using fuel oil is applicable. 
5. Fuel oil. coal and electricity annual price escalation rates were 5.4, 1.5 and 3 percent, 

respectively. 
6. Buyback rate was set at 70% of the industrial electricity price. 
7. Includes cogeneration capacity in the wood industry of 72 MW. 
8. Calculated retrofit potential plus the existing cogeneration capacity not covered in the calcula­

tion, i.e. 51 MW in sugar industry for food, and 72 MW in wood. See Notes 3 and 7. 

V SUMMARY AND RECOMMENDATIONS 

The above discussions have revealed both great similarities and differences among the ASEAN 
countries in their status, in the nature of their private power and cogeneration potentials, and in their 
progress in addressing the major issues associated with them. In all of the countries however, the 
cogeneration issues are embedded within the broader question of private sector participation in the 
electricity supply system and the degree and means by which that participation is achieved. 

Although technical and economic constraints play an important role, institutional issues are 
paramount in the four countries discussed. Issues such as pricing, long-term contracting, financing, 
and relationships between the utility and private generator are central to the development of a 
successful national program. Government and private sector staff should develop the capability to 
work effectively in these areas to nurture a successful national program which can benefit both the 
private sector and the nation as a whole. 

We believe that it would be a mutually valuable experience for specialists and policy makers of 
ASEAN governments, to be exposed to and work with U.S. and other industrialized country specialists 
with experience in the above areas, including electric utilities, regulatory commissions, planning 
agencies, and industrial power producers. This Executive Seminar is an initial step. We recommend 
that mechanisms be explored to bring about further interchanges. 

Finally, the following are offered for discussion as possible measures to aid in refining, and where 
appropriate, In implementing the governments' evolving policies on cogeneration and private power: 

Development of clearly-defined and specific guidelines, rules and regulations on non-utility 
generation, including qualification and licensing procedures; standards, obligations, and 
technical requirements for private generators; pricing procedures and terms and conditions 
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Table 4. Preliminary assessment of cogeneration potential In Thailand, 1985-1995.1 

I. Low Economic Growth Scenarl02 

Financial Total 
Existing Technical Financial 

(MW) (MW) Retrofit Additional Total RetrofitG 

(MW) (MW) (MW) (MW) 

Food3 308 258 34 47 81 339 
Textile4,7 9 251 151 90 242 151 
Paper & Pulps 13 41 4 18 22 4 
Chemicals 7 107 41 37 78 41 

Total 3786 657 231 193 424 576 

Note: 1. Topping cycle cogeneration system is used. 
2. Industry growth rates in range 4-5%. 
3. For the food industry, except rice and sugar, the applicable and preferred technology is assumed 

to be boiler steam turbine system using oil. For rice and sugar, the applicable technology is the 
waste fuel boiler steam turbine. It is assumed that sugar is fully cogenerating and as such there 
is no retrofit potential. 

4. For textile and chemicals, the applicable and preferred technology is assumed to be the gas 
turbine with waste heat boiler because of the high power to heat ratio of these industries. 

5. For retrofit potential of paper, coal boiler steam turbine is applicable and waste fuel boiler steam 
turbine for additional potential is assumed applicable. 

6. Includes cement with S MW and other activities with 33 MW. 
7. If the preferred technology is the coal system the technical potential reduces to 74MW 

and the retrofit and additional financial potential reduces to 0.4 and 23 MW, respectively. 
S. The annual escalation rates for fuel oil, coal, natural gas and electricity prices utilized are 3.4, 

2.4, 0.4 and 3 percent, respectively. 
9. Calculated financial retrofit plus the existing cogeneration capacity not covered: sugar-305 MW, 

cement-S MW and other-33 MW. See Notes 3 and 6. 

II. High Economic Growth Scenarl01 

Financial Total 
Existing Technical2 Financial 

(MW) (MW) Retrpfit Additional Total Retrofit 
(MW) (MW) (MW) (MW) 

Food 308 401 34 174 208 339 
Textile3 9 428 151 267 418 151 
Paper & Plup 13 50 4 26 31 4 
Chemicals 7 184 41 109 150 41 

Total 378 1,064 231 577 807 576 

Note: 1. Annual industry growth rates in range 7-9%. 
2. Applicable and preferred technologies for each industry are similar to those in the low growth 

scenario. 
3. Using coal system, the technical potential reduces to 126 MW and the retrofit and additional 

financial potential will be 0.4 and 68 MW, respectively. 
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for sale of electricity by private generators; and establishment of a procedure for determining 
equitable utility prices for standby power. 

Provision of expeditious treatment and Incentives for initial private sector projects which can 
serve as demonstration projects for the technical and institutional procedures developed for 
non-utility generation. 
Studies of financing needs and alternative approaches to ensuring capital availability, 
including the analysis of special incentives, if needed for promoting investments. 
Development of staff training programs which deal specifically with the development of 

long-term contracting arrangements between utilities and private generators. 
Training for appropriate staff of the electric utilities and related government agencies on the 
topics of non-utility pricing and contracting issues. 

Table 5. Preliminary assessment of cogeneration potential In Malaysia, 1985-1995.1 

Technical2 Financial5•6 

Existing 
(MW) Retro Add'i Total Retro Add'i Total 

(MW) (MW) (MW) (MW) (MW) (MW) 

Textile 10 8 18 1 6 7 
Iron & Steel 76 33 109 26 29 55 
Pulp & Paper3 2 2 4 1 2 3 
Wood3 18 25 43 5 7 12 
Ceramics 17 17 34 5 14 19 
Chemicals4 87 90 177 77 87 164 
Food 30 24 54 12 21 23 
Palm Qil3 120* 146 183 329 16 183 199 

Total 120 386 382 768 143 349 491 

Cement7 242 193 435 242" 193 435 

Note: 1. Topping cycle cogeneration systems are used. 
2. The applicable and preferred technology, except certain specific industries within each 

category, was assumed to be boiler steam turbine using coal. 
3. For the sugar industry (food category) and additional potential of paper, boiler steam turbine 

using waste fuel is applicable. It is assumed that sugar is currently fully cogenerating and as 
such there is no retrofit potential. 

4. For petroleum refining, boiler steam turbine using fuel oil is applicable. 
5. Fuel oil, coal and electricity annual price escalation rates were 5.4, 1.5 and 3 percent, 

respectively. 
6. Buyback rate was set at 70% of the industrial electricity price. 
7. It is seen that Cement has substantial potential but the calculation was done based on a 

topping cycle cogeneration system, which may not be technically applicable. The cogeneration 
potential using bottoming cycle system is being studied now. 
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Cogeneration and Private Power Experience and Status in 
the United States: Institutional and Regulatory Perspective1 

INTRODUCTION 

Robert J. Keegan 
Keohane and DeTore Law Offices 

Boston, Massachusetts 

This paper aims to create a general background and an overview of the experience in the United 
States with initiatives to privatize the electric power industry in terms of, first, the institutional and 
regulatory structure of the electric utility industry in the United States (U.S.); secondly, the changes 
which have occurred in the U.S. which have resulted in a much more privatized electric generation 
market; and third, where we stand in the U.S. with respect to privatizing the electric generation 
market. 

Historically, electric generation in the U.S. developed in very localized communities, with much of 
the electric generation in the early 1900's coming from self-generation sources. Back in the 1910's 
the U.S. had approximately 45% of its generation coming from self-generation sources, from 
industrial plants, and from cogenerators and the remainder of the communities power requirements 
coming from relatively small, privately-owned electric generation companies that were fully integrated 
providing both generation, transmission, and distribution services on a local level. It wasn't very long 
after the development of those companies that people began to realize that electric generation 
companies were characterized by certain attributes which made them natural monopolies. These 
attributes were large capital requirements which created significant economic barriers and physical 
barriers to entry into the marketplace, and economies of scale and scope in the generation, 
transmission, and distribution of electricity which tend to bring the industry toward consolidation. 
These economies of scale enable the largest provider of service to have a competitive advantage in 
that it can render the service more cheaply than two or more competing entities. In view of these 
natural monopoly characteristics, it was determined that the appropriate way to go on those privately­
owned electric utility companies was to allow them to operate as the exclusive provider of service in a 
certain geographic area. In other words, they would not be confronted with competing companies for 
their customers. And in return for that basically franchised monopoly service territory, they gave away 
or relinquished the right to establish their own prices to a government regulatory body. They were 
also given an obl/gation to provide service for those wanting or desiring electric utility service. Shortly 
after the 1900's the individual states in the U.S. began to establish state regulatory commissions. 
Those state regulatory commissions that were created by law, were entrusted with the obligation to 
oversee the quality of the service that was provided by those companies, and to establish the retail 
prices for those companies. 

1 This paper was developed incorporating the prepared remarks with excerpts from the oral presentation and 
discussions conducted by Mr. Keegan at the ASEAN/AIT/USAID Senior Executive Seminar on Cogeneration 
and Private Power, 9-11 November 1988, Hua Hin, Thailand. 
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ECONOMIC REGULAnON OF unLillES 

As the larger transmission systems began to develop in the U.S., there was a much greater flow 
of electricity in interstate commerce, and as this developed, the federal government became much 
more involved in those transactions, and established its own regulatory agency, originally called the 
Federal Power Commission, now called the Federal Energy Regulatory Commission (FERC), which 
was given the jurisdiction or authority to regulate transmission of service between the states and also 
to regulate the prices of wholesale sales; not sales in retail from companies to individual end-users, 
but rather sales from one utility company to another. So that the regulatory environment we have in 
the U.S. today is: the federal government through the Federal Energy Regulatory Commission 
establishing the pricing of transmission services, and the pricing of sales at wholesale between 
companies. The individual 50 states' public utility commissions then establish the prices for sales 
from individual utility companies to the end-users. And that essentially is the jurisdictional difference 
between the federal government in the U.S. and the individual state utility regulatory commissions. 

The principal reason for the institution of those regulatory bodies was economic, because the 
feeling was that competitive market forces could not be relied upon to maintain prices, or to establish 
prices, because of the propensity for the economies of scale. The regulatory bodies were essentially 
there, established to act as a surrogate or a substitute for competitive market forces. As these 
regulatory agencies began to develop methods for establishing the prices for regulated services,they 
looked toward the competitive market model. And since competitive market forces tend to drive 
prices in free markets toward cost, i.e. the entity that is able to provide the service at lower cost will 
gain more market share, and therefore any competing entity that is unable to bring its costs and prices 
down to that level will essentially be forced out of the market, it became the objective of both state and 
federal regulators to establish prices In a way which would attempt to reflect the cost of providing 
service. 

Thus the model that was established was essentially a 'cost-of-service' model. This formula 
essentially looks at the annual expenses of the utility, and looks at the amount of plant investment in 
generation, transmission and distribution facilities to determine the overall revenue requirement for 
that utility company. In other words, the total amount of revenues that a company should be entitled 
to collect from all of its customers should reflect the costs that it reasonably incurs in providing that 
service. It was assumed that, as companies were capturing economies of scale that existed in 
constantly increasing the size of generating facilities and broadening the transmission and distribution 
networks, that those costs, if efficiently incurred, would essentially represent the lowest cost of 
providing service to customers and would mirror the price that would result from a competitive market. 
Things went along relatively smoothly with that model. Throughout the 1950's and 1960's as 
technology advanced and as larger generating facilities came on line, there was essentially decreasing 
costs for providing electric service. Basically that was the golden era of electric utilities in the U.S. 

Things changed, however, largely due to two events which occurred in the 1970's. Obviously, 
the significant increase in oil prices began to increase the cost of providing electricity, particularly in 
the six New England states in the northeast portion of the U.S., that at that time, around 1972-1973, 
was dependent on oil-fired generation to approximately 70% of their total generation sources. Given 
those increases in oil prices, it became an objective of the federal government to attempt to increase 
the efficiency of energy use as much as possible. It resulted in the passage of a law by the U.S. 
congress in 1978, which has been a major driving force behind the privatization of the electric 
generation market in the U.S. That law which is called the Public Utility Regulatory Policies Act of 
1978 (PURPA), was primarily designed to promote alternative sources of generation, small power 
producers, hydro facilities, renewable resources, wind power, solar power, etc. It was designed to 
remove barriers and create incentives for those kinds of energy sources to come on line. 

It also provided incentives for cogeneration to come on line, which is the sequential development 
of heat and electriciy. There was a significant amount of steam Involved in the industrial processes of 
many of the industries in the U.S., and it was determined to be exceedingly desirable to capture 
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additional efficiencies out of that process by adding an electric turbine. PURPA was designed to 
encourage both cogeneration and small power production. And it did so by requiring individual utility 
companies to purchase the output from those small power producers, alternative energy producers, 
and cogenerators. That law essentially said to the individual state public utility commissions, "you will 
be required to establish regulations which will force your Individual utility companies to purchase the 
output of these facilities, and to gain on a national basis, the efficiencies that will result from allowing 
those entities to sell into the electric utility systems". 

Another major reason that spurred privatization to the degree that it has occurred In addition to 
PURPA, was that in the 1970's in response to the increase in oil prices, utilities developed a strategy 
of substituting capital costs for energy costs by investing in very large base load coal and nuclear 
power with lower fuel costs. This was done in the belief that those higher capital costs would offset 
the high energy costs associated with oil and gas facilities. It was a capital SUbstitution strategy that 
many utilities embarked upon in the U.S. It was a strategy that at the time looked very rational, but as 
events turned out has created significant economic dislocations. When oil price projections looked 
like it would today be at about US$80 a barrel, the nuclear investments looked very attractive. 

In the past, based on the cost-of-service model, as utilities brought on their electric generating 
facilities, those capital cost incurred would be added to rates. In a period of declining costs based on 
economies of scale this cost-of-service model worked reasonably· well. However, with nuclear plants 
coming in at US$4,000 per kW, which some have at the US$4 billion to US$4.5 billion level, and with 
oil prices on the other hand that are now at US$12 or US$15 a barrel, that capital substitution strategy 
doesn't look very good. And it did two things: first, it created significant pressure on both the federal 
and state regulatory agencies, more so on the state regulatory agencies because they are closer to 
the end-users, not to pass the full cost of those nuclear plants on to retail customers. Essentially, and 
there are a lot of different rationalizations that have been put out as to why those costs were not 
passed on to ratepayers, it represented an allocatron of the risks associated with this capital 
substitution strategy that no one really realized were there, but in hindsight did in fact exist. There 
was a risk allocation where some of the cost of those nuclear plants were put on the shareholders, the 
ownership of the electric utility company, instead of on consumers in accordance with the traditional 
cost-of-service rate making approach. 

You will hear that this risk allocation has broken the regulatory contract or the social contract that 
had always existed between regulators and companies. That contract essentially says that if you go 
out and build a plant and bring that plant to operation, you will be allowed to include those costs In 
your rates. That was not the history in the 1970's; there were in fact cost disallowances making the 
construction of generating facilities for electric utility companies a much more expensive and risky 
process in the future. The other thing that those cost increases did, both oil price increases and the 
large capital cost of nuclear plants, was it deprived many of the electric utilities of their traditional 
position of being the lowest cost provider of electric service. When you start bringing in generating 
facilities at US$3,OOO/US$4,OOO a kilowatt, the competitive advantage that they always traditionally 
gained by capturing economies of scale is lost. Therefore you had industrial customers that said, "I 
now really have an incentive to add a turbine to my steam process because 1 can produce electricity 
for myself at a lower cost than I can buy it from my electric utility company that has nuclear plants now 
on its rate base". 

These conditions created a tremendous incentive for industrial customers to engage in self­
generation. The combination of that incentive to engage in seH-generation, combined with PURPA, 
which allowed them to sell their capacity or to sell their energy to the electric utility company I was a 
powerful combination of forces and resulted in tremendous development of cogeneration in the U.S. 
Cogeneration and private power is playing a much greater role in meeting the overall electric 
requirement of the U.S. than was ever anticipated by th.e Individuals who drafted PURPA. PURPA 
established the structure for the competition to take place in, competition to the electric utility, a 
means of selling the output of those facilities. The change in the cost structure of the electric utility 
companies provided the economic incentive for more utility companies to engage in cogeneration. 
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PURPA IMPLEMEN,.ATION 

The early results of the state implementation of PURPA were very mixed. States grappled long 
and hard and tried a number of different ways of establishing what the price should be. The federal 
law essentially established as a standard the 'avoided cost' concept. This represented a significant 
departure from the way traditional utility prices had been established. Essentially all electric, gas, 
telephone utility services were designed to be established on a 'cost-of-service' basis. But in 1978, 
with the enactment of PURPA, the federal government radically departed from those cost-of-service 
principles, and said, "when we determine or when we purchase the output of these alternative power 
sources, cogenerators and small power producers, we will not look at what it cost them to produce the 
power. What we will instead look at is, what would it have cost the utility company, if it went and 
developed its own generation resources without the availability of these alternative power providers, 
to provide that power". Essentially, what would be the utility's avoided cost but for the purchase of the 
availability of these output from alternative suppliers. This avoided cost concept was used to 
establish a market clearing price for electric generation. 

Individual state commissions tried different methods of establishing the required avoided cost 
prices. California, for example, went out aggressively and tried to provide as much incentive as 
possible to get these alternative power producers on line and established what was called the 
'standard offer contract no. 4' which took the capacity cost and the marginal energy costs for new 
generation and established that as the avoided cost price, and said, "anyone who wants can get that 
price for the output of their facility". That resulted in a tremendous number of providers coming to the 
electric companies in California saying, "we will sell you that power". They very rapidly, after they 
signed contracts for approximately 8,000 MW in capacity, said, "wait a minute, we can't take any more 
of this capacity and we are paying very high prices". Another state, New York, had the state 
legislature pass a law that said, "well, we want to provide incentives for alternative generation also, 
anyone who wants can sell us power for six cents a kilowatt-hour". 

On the other side of the spectrum, you have states like Massachusetts, and actually most other 
states, that implemented rules that frankly did not encourage cogeneration or small power production. 
In the pricing system used in Massachusetts, the avoided cost did not contain any capacity credit, but 
was based only on marginal energy costs. That resulted in a somewhat low price but also, since 
those avoided cost/energy cost prices were determined on a quarterly basis, they didn't tell the 
alternative power providers what their revenue stream would be over time, making it very difficult for 
them to go out and obtain financing. Because the marginal energy price would vary every quarler, 
there was no assurance that they would have a sufficient revenue stream over the life of the facility 
that would guarantee the financial institution of the cogenerators ability to pay back the financing. 
And so Massachusetts, in 1985, recognized that after six years of having these rules in place, we had 
virtually no cogeneration and very little small power production, and we as well as quite a few other 
states, began to undertake a review of how we were establishing those avoided cost prices, and tried 
to establish a system that would create more incentives. Maine was another state that looked hard at 
ways of changing this avoided cost pricing mechanism to make it a more economically rational 
process than was the process in California and New York, but also a process that would have greater 
incentives and more realistic pricing than existed in Massachusetts and in many other states. 

One of the systems that was developed in Massachusetts is now being developed to a much 
greater degree in other states in the U.S. It is called the 'competitive bidding system'. 

COMPEnTIVE BIDDING SYSTEM 

As the amount of cogeneration increased significantly in the U.S., it has become increasingly 
important to incorporate that cogeneration into the overall utility planning process. You will hear a lot 
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of talk now in the U.S. about 'least-cost planning', which has become the regulatory objective and 
frankly, the utility objective. How do we meet demand out in the future at the lowest possible cost? 
That requires looking" at all of. the alternatives available to the electric utility company, not just 
constructing their own generation facilities but also buying from private power producers, and also 
buying from, possibly, conservation and load management vendors, or instituting their own conservation 
and load management programs. Which brings me to ways in which regulatory commissions have 
attempted to integrate cogeneration, and the amount of cogeneration that's out there, more into the 
overall utility planning process. And this is being done through competitive bidding processes. The 
competitive bidding process establisned in Massachusetts, and In similar forms in Maine and in many 
other states now, California is developing.one, Texas has a modHied one, Virginia has a competitive 
bidding system, Connecticut has a competitive bidding system, and other states are rapidly on the 
process of developing them, requires electric utilities to annually go out for requests for proposals 
(RFP). In those requests for proposals, the utility indicates what its avoided cost would be, and 
establishes its avoided cost by determining over a relevant planning horizon what they would build, 
and what would be their mix of generating reSources if they didn't have these alternative power 
providers. If they were to build a coal plant, or a combustion turbine or a combine cycle unit, what 
would the capital cost be of those units and what would be their marginal cost of energy also over that 
relevant planning horizon. And they take the discounted present value of that stream of revenues, 
capital cost and energy cost and determine that to be their avoided cost, and that is essentially what 
the market ends up bidding against. 

Also in those requests for proposals issued in Massachusetts, and this is not similar in other 
states, the Massachusetts commission has required the electric utilities to also include the non-price 
variables that each utility will look at in evaluating the proposals that are submitted. Those non-price 
criteria involve things like the type of fuel, where, if they wanted to create a priority for a certain type of 
fuel in order to get diversity in the fuel mix, they would weight that particular factor. They could weight 
whether or not the entity had experience and actually had some of these facilities operating. They 
could weight it in terms of dispatchability and give that a certain amount of weighting. Also considered 
are factors relating to how far along in obtaining their fuel contracts or their environmental permitting 
and, how solid their site location had been developed. Those are the kinds of non-price criteria that 
they would consider in determining who would win the bid in addition to a price criteria. 

In response to a solicitation for 2QO MW by Boston Edison Company in 1987, it received bids for 
1,870 MWof power, fairly well distributed among coal, gas, wood, refuse facilities. And they ended 
up, out of the 61 projects that offered a total of 1,870 MW, signing 9 contracts for approximately 300 
MW. Those kinds of ratios or proportions have existed in other solicitations. Massachusetts Electric 
Company went out for a supply block of 200 MW recently and received offers of 4,800 MW. So in fact, 
the indication is that there is a very dynamic, robust market for alternative power sources and 
cogenerators out there. What has happened, however, because PURPA has provided incentives 
only for small power producers and cogenerators, there are a lot of people in the U.S. now interested 
in essentially building power plants in the 200-300 MW range. And they're going out in order to quali'fy 
for PURPA treatment, going out and finding a steam host and they're called essentially 'PURPA 
machines'. This is not the most economic way to go about developing these facilities, therefore, 
recently the federal government through the Federal Energy Regulatory Commission has developed 
new rules which extend the pricing treatment, this avoided cost kind of pricing treatment, and this 
bidding system, to beyond just cogenerators and small power producers to a new category of 
generators called 'independent power producers' (IPPs). You no longer have to be a cogenerator to 
able to come in and participate in this kind of a process. The federal government also in recent rules 
has encouraged states to develop competitive bidding systems. Thus, on an overall basis, as the 
U.S. has done in the telecommunications industry and in the natural gas industry, now in the electric 
industry, it is attempting to bring competitive market forces to the electric generation segment of the 
industry which previously has been governed exclusively by monopoly forces and regulations. Now 
the competition appears to bfil real. There are a lot of people that no longer see barriers to entry in 
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generation and the capital cost are no longer a bar to their participation. Thus competitive bidding 
systems are bringing competitive market forces to the procurement of electric generation supply. 

VARIOUS ISSUES 

There are still a signi'ficant number of concerns over the development of this industry. There are 
concerns over the reliability of the power, concerns over front loading of costs In these contracts, 
because the avoided cost mechanism essentially takes the discounted present value of the stream of 
revenues over a 20-year period which results in the front loading of costs into these contracts. Most 
of the fuel costs underlying those contracts do not extend out the same period of time, and therefore 
there is tremendous concern over what will be the prices that will be available when these fuel 
contracts underlying the purchased power contracts have to be renegotiated. What kind of risk does 
that place on the utility? Many of those risk excluding reliability, pricing, and the underlying fuel cost 
can in fact be managed by the utility, requiring certain levels of security underlying the contracts and 
structuring the payment scheme in certain ways. Each utility is now struggling to find ways of 
managing that situation. 

Finally, there is also a major issue for electric utilities as they move out of the generation side of 
the business to a degree: where do they capture their revenues from? They do in fact have an 
eroding base of capital cost that has been the main source of their earnings. If you are turning an 
electric utility more into a service corporation the question being asked is whether it is appropriate for 
a utility to receive some type of a return for the coordination of the service that they are providing? I 
believe that the U.S. Is likely to move further in that direction. 

The other factor that has developed Is that electric utilities are not totally out of the generation end 
of the business. If in fact an electric company that puts out a request for proposals does not receive 
any proposals back which can compete with that electric utility, the utility will proceed with its 
generation project. Massachusetts has promulgated rules that would say, the utility should be allowed 
to go ahead and build the generation resource that underlines its avoided cost determination, and 
essentially on a pre-approval contract basis, be allowed to receive the price that was in their avoided 
cost calculation. 

We have reviewed the basic institutional and regulatory structure that exists in the U.S., and 
exam ined some of the factors that have resulted in the development of what is now a very robust and 
vigorous private power market in the U.S. We have moved in the U.S. to a more deliberate process 
that is more reviewable and we are seeing significant benefits both in planning and in the prices that 
are being paid coming from this new generation procurement process. 

RECENT INITIATIVES 

The Federal Energy Regulatory Commission (FERC) has recently issued three Notice of 
Proposed Rulemakings (NOPRs) which present a clear indication of how federal regulators see the 
electric utility industry developing in the future. They envision an industry characterized by an 
unprecedented level of competition and, through the rules contained in the NOPRs, they intend to 
create a regulatory environment which will promote that competition. The response contained in the 
NOPRs indicates a recognition on the part of the FERC that competitive market forces are playing an 
increasingly important role in the electric power industry and that the regulatory process requires 
modification to account for those forces. 
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This view of the industry has resulted from FERC's recent evaluation of the experience gained by 
state regulators and the Industry in impiementing PURPA. I believe that FERC has taken a positive 
approach in that review by going beyond the limited aspects of PURPA and considering the more 
comprehensive changes that have occurred in the industry. FERC has responded with three NOPRs 
which establish guidelines for administratively determining avoided costs, clarify the role of competitive 
bidding in meeting the requirements of PURPA and reduce the regulatory barriers limiting the ability 
of IPPs that are not qualifying facilities (QFs) from participating in state mandated competitive bidding 
systems. 

These NOPRs have been greeted by many as an unwarranted intrusion on the part of the federal 
government into the regulatory affairs of the state commissions. Others view FERCs efforts as 
irrelevant to the development of a more competitive electricity generation market which they believe is 
adequately being promoted by already established state procedures. Many believe that FERC has 
inappropriately avoided the far more important and difficult issue of transmission access and pricing 
which they view as the critical barriers to a fully competitive generation market. Since the states have 
sufficient jurisdiction to proceed with the development of competitive bidding systems, they argue that 
it would be more productive if FERC would focus on the wheeling issues over which it has exclusive 
jurisdiction. 

Indeed there is significant merit to many of these arguments. Clearly, it is essential that FERC 
resolve the difficult issues associated with transmission access and pricing. Without resolution of 
these issues there will continue to be significant constraints limiting the degree to which competition 
can be promoted in the generation segment of the electric industry. 

I believe, however, that the recent FERC NOPRs are far from irrelevant and will be of significant 
benefit in the future. FERC has gone beyond a simple review of PURPA and taken a broader look at 
the electric utility industry and the competition It is experiencing. In response it has focussed 
considerable attention and debate on the broader issues confronting the industry. It has in the 
NOPRs presented a view of the future of the industry which is characterized by a far greater level of 
competition than we are experiencing today. FERC has used the NOPRs as a vehicle for expanding 
PURPA pricing concepts to IPPs and looked at ways of implementing allsource competitive bidding 
where prices for generation would be established solely on the basis of competitive market forces as 
opposed to cost of service pricing principles. If competition continues to develop in this industry in the 
manner envisioned by FERC then movement to a market based pricing system is inevitable. 

There are several issues that are being worked out now, a major one being transmission. How 
does one get access to the transmission grid so that for each individual company, the overall number 
of entities that can participate in a competitive bidding process can be increased. If there is no access 
to the transmission grid, then a company will be limited to competition from only those private power 
producers that are in its service territory. The federal government is now working on rules that will 
establish the parameters for gaining access to the transmission grid and pricing. As a regulator, the 
objective clearly is that there would be an adequate supply of reliable, low cost electric service. The 
private power market is in fact helping achieve this goal and objective. 
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Cogeneration and Private Power Experience and Status: 
The Utility Perspective 

John Rowe 
President, Central Maine Power Company 

Augusta, Maine, USA 

Thank you. One is always supposed to start out by saying what a privilege it is to be here. In my 
case it is true. It is not very often that someone from one of the U.S: smallest electric utilities gets 
invited to address an international conference. So my being here would draw newspaper coverage at 
home, and I would probably be considered much more important than I was before - an objective as 
worthy as low cost electricity. 

Briefly, Central Maine Power (CMP) serves a customer base of about 800,000 people in Maine 
which is probably the only state in the U.S. still to be more than 90% wooded. Our peak demand is 
1,500 to 1,600 MW at the present time. We are in a situation of increasing demand although at a rate 
more like 3 to 5% than the numbers you are experiencing here. Our base of supply is about 1/3 oil, 
about a quarter nuclear, 13 to 17% hydroelectric depending on water conditions, 27% imported from 
Canada and 12 to 15% private or independent power production. As time goes on we expect the 
Canadian percentage and the independent power production percentage to increase and we expect 
the nuclear percentage to decrease simply because no one in my part of the U.S. would be mad 
enough to try to build another nuclear power plant given the level of public opposition in our region to 
those plants. 

In essence, when PURPA, the statute that created the private power market that Bob Keegan 
referred to, came to pass, my company, like most electric utilities. was most reluctant to get into the 
business of buying private power. The first reason for doing that is that we felt that we were 
maintaining all the obligations of being a regulated monopoly but other people were now getting the 
opportunities for the best part of the business. We thought, we still believe, that is unfair. In addition, 
we had very large investments in several nuclear plants which were under construction and it was a 
little foolish to go out and buy private power which might replace investments to which we were 
already committed. Beyond these concerns in principle we had a variety of technical concerns such 
as would private power be reliable, would we be able to dispatch it, how would it be financed, and a lot 
of those kind of things that Wesley Foell discussed earlier. 

Well, how did we get from opposition to where we are today which is having some 250 MW of 
private power in our system and more than 600 MWof private power under contract. And the answer 
to that is very simple - our regulatory commission denied us several rate increases because we were 
intransigent and forced our board of directors to terminate the employment of my predecessor. If one 
thinks that investor~owned utilities are really independent, I urge you to come to Maine. So I was hired 
from a government-owned railroad to be the chief executive of Central Maine Power because there 
was some hope that I knew how to do what the government had told us to do. 

On this firm intellectual basis, we entered the market for private power. As you might expect 
when a government agency setting rules for procuring private power, and the utility actually doing the 
buying don't get along, you get very inefficient decisions. The agency would say those are the 
company's fault, the company would say those were the agency's fault, little profit will come to either 
of us in pursuing that analysis. What happened as a result of these is that the commission ordered my 
company to buy its first blocks of private power at rates which were based upon US$60 a barrel oil 
and avoiding the procurement of a US$4,OOO per kW nuclear plant. 
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You will not be surprised to learn that we got all sorts of bids when those were the defined 
alternatives. If you look at the" Avoided Cost" section of the booklet "Cogeneration and Small Power 
Production: Energy Alternatives for Maine's Future" (Appendix), you will see how high those first 
decrement prices were. They were about 9 cents per kWh in 1988 dollars escalating to 17 cents by 
1997. 

As the chief executive officer of CMP I was faced with two problems. It was pretty clear that we 
had to do what we had been told to do because I didn't want to repeat my predecessor's experience. 
It was equally clear that we could not go on buying electricity at these flamboyantly high rates or no 
one would want our products some day. So we went to work trying to build a system that would allow 
us to drive avoided cost, the theoretical benchmark for pricing private power in our state, lower. In 
other words, for the last five years we had been trying to drive down avoided cost. And the other thing 
we did was to try to build a system that would get us power at prices below the avoided cost and at 
values which would be higher. To do this we basically did the obvious thing which all of you would do 
in a similar situation. We used the mix of bidding and negotiation to bring as many power supply 
alternative to bear, as possible. We have had to build internally a fairly sophisticated group and set of 
procedures for doing this. Once upon a time we thought procuring private power was something that 
one or two people could do, and other people could do are real work. Now we have a whole 
department that is dedicated to this activity and it will continue to grow as time goes along. No one 
here whether from government or utility would be under an illusion that the utility doesn't require a lot 
of talent and a lot of people to make this private power procurement systems work. 

The other thing we have had to do is learn a lot about the kinds of agreements we would need to 
get the quality, the reliability, the economy, the dispatch characteristics we want. And I'm now 
referring to a list that is in the "PURPA in Maine" section of the printed remarks in the booklet. Our 
current agreements have generally defined prices for 15 years but often we have options for 
extensions. We like options very much and we would encourage any utility to get options for 
extensions whenever they can. We usually have liquidated damage provisions to cover various 
situations in which the private power producer may fail. We have replacement cost estimates based 
on our New England power pool prices. We have performance and testing requirements. We have 
maximum purchase obligations which supply to us and minimum delivery obligation for supply to the 
private power producer. We have operational schedules and provisions for how much flexibility in 
dispatch we can have. And we have very extensive security provisions. 

One of the things we have to deal with was an initial regulatory frame, which had been partly our 
fault, which assumed that every utility was basically wicked and every private power producer 
basically virtuous. I think we have now established an assumption that at least no one is virtuous, 
which is a modest improvement. We find in dealing with entrepreneurs that they're pretty really lax. 
There are some private power producers whose handshake is as good as a security deposit and 
whose power plants are as good as ours. There are a great many private power producers whose 
contracts are worthless and whose power plants are equally decrepit. A big part of what's going on 
here is for us to learn to understand and to discreminate on the basis of reality between the 
capabiltties of private power producers, and to provide contractual and financial guarantees so that 
we know we get what we're paying for. We take that very seriously and while the things in the 
"PURPA in Maine" section of my printed remarks may seem obvious to you all, the best I can say is 
they weren't all obvious to us when we got into this business and we've learned a lot the hard way. 

We find that our experience justifies the whole variety of terms that Prof. Foell started off this 
morning with. Why do we all use different words for which sounds like the same thing? One person 
uses BOT, another person auto-generation, someone else cogeneration, somebody else independent 
power production. Often when language varies you find that there are real reasons for it, and I think 
there are here. There is an infinite difference between a 600 MW privately-owned BOT design coal­
fired plant for installation to make electricity, and a 5 MW cogeneration unit installed at a coconut 
processing plant, and so it goes. In our system at CMP, the largest private power unit we have is 45 
MW. The smallest are about 50 kW. The very very small ones tend to be little hydroelectric facilities 
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at very old dams which had long since been abandoned and were restored with unattended 
generators when power prices went up. Our larger units tend to be wood-fired usually in conjunction 
with paper mills. While we look out into the future in our new proposals, we are finding that we are 
receiving proposals that tend to be In the 15 MW minimum range to a 180 MW at the largest. The fuel 
is either wood, coal, or gas, and a great many of the proposals involve the same gas. We've had at 
least 10 different vendors say we will get this gas from that pipeline If we are the ones who get the 
contract from you. And some people say this is evidence of a great many bids. We have the question, 
are there really so many bids here or just some gas which anyone could burn whoever gets to it first. 
We have found a great variation in reliability among our private power producers. The paper 
companies do the job as well as the utility does, but they are very insistent on being able to run the 
plant at any time and to sell the power to us. Many of the independents run good machines and many 
run bad machines. And we are learning as time goes on how to distinguish between those kinds of 
people in advance. One should remember that because of the excessively high prices we paid for the 
early machines, we're ecstatic when they don't work. In the future as our percentage of independent 
power production rises, we are dependent on having machines that work and Instead of lawyers 
finding ways to stop private power producers from working, we may find ourselves sending engineers 
out to the private producers to help them work. Life changes. 

As I indicated earlier in addition to making the bids work, it was very important to us to drive down 
the avoided cost overall. We simply couldn't afford to pay forever the prices that we started off by 
paying. To do that we have done several things, first of which is force the private power producers to 
compete against each other, and secondly to enter into a lener of intent for a very large power supply 
contract with HydroQuebec which is a hydroelectric-based Canadian crown corporation that wishes 
to be in the export business to the U.S. It's a little difficult to compare one price to another because 
one is always comparing one year to another, but If we levelized the dollars to a common period I think 
our contract with HydroQuebec has reduced the avoided cost in Maine by 25 to 30%. And if I had 
done nothing else during my 5 years at CMP to earn my salary, I think reducing the avoided cost by 25 
to 300k would probably have paid for it. 

This gets me to conclude whatever use it maybe for all of you as sort of the lessons of our 
experience. First, reality will be very different than you can analyze. This single most important thing 
to be believed in my view about private power is, once you decide that electricity generation is to be 
influenced by market forces and not contained in a monopoly, you're going to find all sorts of things 
develop that you don't expect. I think those will be good more often than bad. But they won't always 
be good. They will involve all sorts of different considerations. Its intriguing In Maine to see as going 
from very environmentally popular things like very small hydroelectric plantS, to proposals to build 
coal plants which aren't going to be very much more popular from the private power producer than 
they would be if the utility propose to build that sort of plant in Maine. Another kind of thing is that I 
would urge you all to be very wary of complex computer models. In the U.S., we have gotten into a 
game of thinking that avoided costs can be determined by modeling the future with ever more 
sophisticated programs. The problem is that the computer programs are still driven by your 
assumptions about oil prices, about inflation rates, about interest rates and about growth in demand. 
And those assumptions are always less precise than the computer model. So to the extent that you 
can create real bidding and bargaining situations, and avoid the awesome slavery that we can have to 
the computer, you'll be much better off. A third lesson that I would draw from our experience is that 
once it becomes apparent that in any country private power production will be permitted or encouraged 
in any way, it is very important for the utility to become the leader in the exercise rather than the 
follower. H the utility has to collect the ultimate bill from the customer, it is going to be responsible in 
some way or other for any mistakes regardless of who made them. And therefore, the utility has a real 
interest in getting out front and seeing that it gets the most economic terms rather than strange terms 
like our first decrement prices. 

Let me give you another example that I think you may find surprising. Under PURPA in the U.S., 
we are required to buy power from a private power producer at an avoided cost rate and selllPOwer 
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back to that same producer based on a rate that is based on our average cost of service. What this 
means in some cases is the following: we have paper mills which produce about as much power as 
they use, let's for the moment say 80 MW. We have to buy all of the output of an 80 MW generator 
from that paper at our avoided cost, let's say 8 cents. And we have to sell all the requirements of that 
paper mill back to that same company at our average cost, let's say 5 cents. We call this buying high 
and selling low and it is very difficult to make up the difference on volume. What's going on here 
obviously is that the utility lost a political battle in which it was determined that the industrial 
cogenerator had a legal or political right to each share of the utility'S historic low cost as well as an 
economic right to a marginal cost for a new product. And I'll be happy to chase that more if any of you 
wish to in discussion. But for the moment I would suggest that it is the kind of thing that a utility will try 
to avoid not by discouraging self-generation but rather by working out arrangements with its industrial 
customers so that the self-generation is done on more economic terms than having the utility buy high 
and sell low. This leads to another general point which Is that when the private power producer is also 
a utility customer, you simply cannot separate the market that the utility will have for private power 
from the utility'S own pricing and rate design structure. What happened in our situation is once our 
commission learned that it had in fact paid too much for some of the early blocks of private power, it 
turned around and tried to raise the industrial rates so that it would help make up this difference. 
When you think about private power production, please think about your rates for your industrial 
customers at the same time because they are the right and the left hand of a common problem, and 
the utility which manipulates this best and the government planning authority which manipulates this 
best will get the best products. 

Another observation I would like to make from our experience is look to the technological reality 
wherever you can. We have some cogeneration projects that are foolish and uneconomic and only on 
our system because the initial prices w~re too high. But we also have some cogeneration projects, 
particularly those at the paper mills which simply are more economical than a stand-alone new utility 
plant under any circumstanbes. And again when you have those situation I would encourage both the 
government and the power company representatives here to find ways of making those work. If one 
ignores the technical reality you pay for it sooner or later, you might as well be ahead and build it right 
in the first place. On the capital constraint that interests many of you, "m not sure we have a great 
deal of relevant experience. But what we have suggested that the typical private power producer has 
a higher capital cost than we do. Capital cost is not one of the places that they are getting an edge. In 
our situation their equity costs are higher and they try to make that up by having a higher debt-to­
equity ratio but they are not beating us on capital cost. They are sometimes beating us on technology 
and also they are beating us on the politics. 

This gets me to one of the really most important aspects of our experience. Why does a nuclear 
plant in the U.S. cost four or five thousand dollars a kilowatt? The answer Is because people don't like 
them. And when you try to build things in a society, at least like ours, which a lot of people don't like, 
they find legal and political ways to make it very expensive to build them. Why is it so expensive to 
build a coal plant in Maine? Well, my state right now is small. It simply doesn't want big industrial 
processes around. So it will be very expensive to build a large coal plant in Maine even if you can do 
it. For the last five years the private power producers with their relatively small wood-fired plants and 
in some cases municipal waste energy plants, have been able to manipulate the political system 
better in order to get cheaper plants buiH than we could do. And In my judgement that will continue. I 
think entrepreneurs are often able to find little niches in a system that allow them to do things that are 
very hard for a large organization like a utility to do. On the other hand, one of the things that our 
commission reported to like about private power was that it would take the utility out of politics, they 
thought. Our commission does not like its utilities interferring in state politics. That always seems a 
little naive to me. But one of the things we have learned is that every private power producer in Maine 
has a lawyer who is closely related to or a major contributor to some leading political figures. I submit 
that you may find that in your countries also. This people come in with big slogans that say "we are 
entrepreneurs, we are virtuous. You are a utility, you are a bureaucracy." We do not find that they are 
always so virtuous. We think its strange that they always hire lawyers who are the chairmen of the 
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state's political parties to represent them for example. You will find that private power creates very 
difficult political pressures. On the one hand you may get a call someday from the chairman of a 
political committee in your congress or legislature saying do not buy power from X, he is a bad person 
and contributes to the other party. And then you will get a call which says you must buy power from Y. 
He is going to build a plant in the most depressed town in my district and its going to put people to 
work that never worked before. And as you all know, you can't ignore those calls but you can't do 
what they all ask either. So I find private power to be a very political thing in Maine, and while I don't 
know a lot about the government and politics of any of your countries I suspect you will find that to be 
a common experience. 

Finally, I would say this. For those of you in the government who want your utilities to be really 
creative in procuring private power, give them an economic incentive to do it. In my situation at least, 
my company can always be bought. We will do anything the government wants us to do for money. 
We are very proud of our willingness to do anything for money. And we respond much more efficiently 
to economic incentives than we do just to threats. While your system is different than ours in that 
respect, I think you all will continue to find that your integrated transmission companies are very 
important to you. And whether your distribution companies are integrated or separate, there are a lot 
of reasons for you to keep distribution structures like you now have in many places. 11: you want your 
transmission and distribution utilities to be really creative in procuring private power, give them some 
piece of the action, something like the one percent that I understand EGAT receives for transmitting 
the power from this plant that was mentioned earlier today. Allow your utility to think that it will 
become more important and more prosperous by making the system work, instead of making the 
system just a threat to the utility. 

With that I have completed as much as I can to draw the implications from our small experience. 
I thank you very much for letting me appear before you today. I'm sure I've learned more from talking 
to you than you all have learned from me. We have made a lot of mistakes, we have done some 
things right, and we hope its all of some use. 

Thank you very much. 
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The word "private" as used In the context of private power being discussed here, is probably a 
misnomer, because it is not the ownership issue that is the key to understanding these matters. 
Rather, it is to recognize that the change that is occurring is a change from the traditional way of 
building and financing power plants, and operating under a centralized grid, to a system where, 
instead of buying the power plant, the kilowatt-hours that come out of that power plant is purchased 
on a cents per kWh basis. There are a lot of things that are different about the two worlds - the 
world that most of us are familiar with, and the world that seems to be emerging. But the most 
important thing is not ownership. It is whether or not to construct central generating stations, or to 
buy electricity on a kilowatt-hour basis. This is the principal distinction of what is being dlscussed 
here. 

There are four things that will be discussed in this paper: (1) why are nations turning to 
independent power projects; (2) what are the conceptual and related policy questions that have to 
be confronted if we are going to go down the path to independently-supplied power; (3) what are 
some of the regulations and regulatory institutions that have to be developed; and (4) in the longer 
run, what are some of the additional matters that are still out there to be decided and considered. 

WHY MANY NATIONS ARE TURNING TO INDEPENDENT POWER PRODUCTION 

If It's Not Broke Why Fix It? 

The governor of my state is fond of saying "if it's not broke, why fix it?" From a somewhat 
negative perspective, the search for new alternative institutions and new private power projects is 
usually motivated by the perception that the traditional way of generating electricity has failed. 
There are different notions of failure that have prompted political and other concerns that have 
driven the move towards private power. In some ways, the whole process is not broken. But there 
has certainly been reasons for fixing it that have been apparent to several nations. 

Perception of Failure Varies Across Countries 

In the context in which this is being viewed, it is necessary to understand that objectives will 
vary across countries, and even across institutions within countries. Only then is it possible to 
begin to get the stage right in terms of things like contracting, pricing and understanding how 
objectives that vary will define the way to proceed. 
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In the United States the notion of turning to private power came about because of the perception 
that. first, the traditional bargain between privately--owned utilities and state regulators has been 
changed. broken or altered by various combinations of forces. The second is that it is believed that 
new generation in the United States within the next 10 or 15 years most likely will not be built under 
the traditional rate base or cost--of-service regulation. [Rate base regulation allows a utility to 
recover all of its cost of an investment in the annual charges that it is collecting.] The third is that 
there are political perceptions and financial risks which call into question both the economies-of­
scale and natural monopoly aspects of power generation. 

In the U.K. there is a different perception of things that are broken. and therefore, a different 
perception of the changes that are needed to solve the problem. The general perception is that the 
Central Electricity Generating Board (CEGB) has made some mistakes which resulted in high 
costs. The first of which. for political reasons, was involved in contracts to buy coal from domestic 
coal miners at rates that were highly subsidized. The second is that there is a general perception 
that the CEGB blindly pursued the nuclear option with government policy support despite the 
nation's success in finding and developing North Sea petroleum resources. An additional reason 
for the restructuring in the U.K. is the general government preference for private versus government 
ownership. 

In developing nations, the principal set of motivations for looking at private power is not to 
improve efficiency of operations. nor to improve the degree of competition, but it is mostly to 
escape the "vicious cycle". Many developing nations see a very strong causal link between the 
availability of electricity and economic growth. While nations have been pursuing the objective of 
increasing power in order to have economic growth. they often find that the resulting foreign 
indebtedness to finance these power plants frequently invites various kinds of macroeconomic 
controls and restrictions, often led by the World Bank and International Monetary Fund (IMF). 
Therefore. while there is great benefit from more power plants feeding economic growth. increased 
national indebtedness accompanied by macroeconomic controls soon follows. dampening the effect 
of the same kind of financing arrangements which can counterbalance the direct benefits. 

This combination of forces is called the "vigious cycle". For the vicious cycle to be implemented 
requires foreign lenders to get involved in tariff-making. They need to place some credit limits on 
the nation instead of on the electric utilities. They also need to get involved with various policies. 
which are meant to be sound financial policies. for the purpose of recovering foreign debt. But 
these efforts often cause the slipping of the goal of economic growth which was the motivating 
force behind the construction of the same power plant in the first place. Under these kinds of 
circumstances. what is broke is a need to find another source of power and or financing that can 
somehow be used without national indebtedness increasing. so that nation can reap the benefits of 
increased kilowatt-hours and growth in GNP. 

Objective Defining Power Sector Restructuring 

Various countries are moving towards independent, third party or private power. Behind this 
move are different motivating forces that seem to be involved. These different objectives that are 
present often define what the policy is that is being pursued in detail. 

Among the objectives which seem to define what is going on around the world first of all is the 
notion to increase competition. Natural monopolies are not viewed to be as efficient as they once 
were, and are very difficult to control pOlitica"y. The second is the notion that it is important to shift 
the risk of recovering the cost. in terms of millions of dollars. from the utilities who are often unable 
to collect the funds necessary to pay for the new construction. on to private parties in terms of a per 
kWh basis of new contracting and new arrangements that will be sought. The third is the notion 
that economic efficiency is increased when the plant is operated by a private party. The idea is that 
there might be some efficiency gains in the actual operation and generation of the kilowatt-hours. 
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Often third parties do not have the same political constraints of hiring several civil service 
employees, and it is not uncommon in developing nations to find that the electric utility is viewed as 
a source of employment, that often means a source of higher cost than the third party might have to 
experience. Bill collecting is a major problem in m~ny of the developing nations, and again there is 
the belief that efficiency can come about .in the collection of revenues. There might be some 
improved efficiency in planning and forecasting deals which are made with the people who are 
actually going to be building the plants and providing the financing. In too many developing 
nations, the agencies that will be building the plants are controlled to a large extent by national 
macroeconomic forces. They know what they need and they know what they would build, but the 
financing and other arrangements are done not by them but by other important political forces in the 
country. 

An additional objective, and one that is principal to most developing nations, is that of attracting 
sources of funding (to get out of the cycle of having foreign indebtedness be the price to be paid for 
a new power plant), looking for additional equity that comes from the private sector, and looking for 
new debt that might be private, whether its domestic or foreign debt. Thus, it would be additional 
debt which donors and lenders might not provide to a nationally-owned utility, but which they might 
be willing to place in private power projects, particularly if they see some equity component and 
some new private debt coming along in the process. 

A fifth objective, one that is not so much tied to the notion of private power but which has been 
encountered increasingly in developing nations, is the objective of trying to improve the domestic 
capital market and to look for ways to have the nation reduce some credit restrictions to allow the 
private sector capital to form within that country. At the same time, credit restrictions might be 
improved to look to various ways to allow for recovery of the debt that is actually being placed into 
the process by the private firms or the private lenders of capital in order to get some guarantees of 
recovery. This would also offer some improvement in the way in which capital markets function. 

If one views these five objectives that might be present as options that various nations or 
political forces within nations, might be seeking to pursue, it becomes clear why this concentration 
on the power sector exists. It is a source and solution to many of the problems that we are trying to 
remedy. The second principle point is that the objectives define the different kinds of ways of 
pursuing these problems. It does not become simple, however, once the electric power's needs 
are addressed in a very radically different way from the past. And again the radical difference is not 
ownership, but it is looking at electricity on a contract basis, on purchasing it on a per kilowatt-hour 
basis, as opposed to looking at it as financing, or picking the right construction agency and then 
operating it as part of the national grid basis. It must be recognized that different objectives play the 
overriding role, and there are still some common questions and common issues that have to be 
addressed in the process. 

CONCEPTUAL QUESTIONS AND RELATED INSTITUTIONAL SUPPLIER 
AND THE INDEPENDENT PRIVATE POWER SUPPLIERS 

Relationship between Traditional Supplier and the Independent Private Power Suppliers 

There are a variety of conceptual questions and matters that have to be considered. One of 
the key questions is: what will be the new relationship between the traditional supplier, whether it is 
the privately-owned utility in the U.S. or the nationally-owned utility in other nations, and the 
independent power producer (IPP)? This question is relevant no matter what country it is, whether it 
is the U.K., the U.S., Turkey, Pakistan or any other nation. 
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Does the traditional supplier retain the duty to serve? Is there an obligation to take on all 
customers and hook new customers? In most contexts, the answer is going to be yes, but it is not 
always going to be the case and it must be recognized what it means if that duty to serve obligation 
is imposed on the system. . At the same time the traditional suppliers are not going to own and 
operate those generating stations. They are going to be under a contract. And the more the duty 
to serve is imposed directly on the traditional supplier, the tougher those contracts become. Also. 
one must consider what happens if the new supplier, whether it is a paper company in Maine. a 
chemical complex in Manila. or a stand-alone new coal plant does not fuHiII the expectations or 
even the conditions of the contract 

Retail Sales by IPPs 

A second question in terms of this relationship is: will the new supplier be allowed to sell 
directly to other customers? The discussion about self-generation and selling kilowatt-hours to the 
grid or to the traditional distributor of electricity exists. but the question of who should the supplier 
be allowed to sell electricity to his neighbors still needs to be addressed? It is not a simple set of 
answers to think about On the one hand. if the traditional supplier is allowed to go directly to the 
retail customers. so that distribution companies can be bypassed (as can occur in the Philippines. 
for example, of the National Power Corporation today). there is a problem with distribution companies 
and other suppliers of electricity in terms of being able to collect their fixed cost in competition with 
this bypassing entity. When the new cogenerators sell directly, will it make the recovery of fixed 
cost more difficult? On the other hand. the competition that comes about starts to bring some order 
and some economic sense to some of the tariffs and prices that are in place. It gets rid of some of 
the, perhaps intended or unintended. subsidies that might be built into the existing tariff system. 
But how is it going to be sorted out and what are the ways of dealing with it? 

Existing Generation: Sold Off or Privatized? 

Under this new relationship. what will happen to the existing generation of the utility? Some of 
it may be sold off to private hands, perhaps to be maintained if the country has severe controls on 
spending currencies out into the external markets. They can be avoided by turning existing plants 
over to private hands, perhaps solving some of the labor problems that might be associated with 
civil service conditions. Perhaps people want to see it turned over to private hands out of the belief 
that it is a good idea to have private ownership of the nation's assets rather than to have nationally­
owned entities of one kind or another. How will we answer those questions is an important set of 
issues that start to come forward. 

Avoided Cost 

Some of the additional questions that are related to the same issue of this new relationship 
are: how will the avoided cost be calculated and used to establish efficient price if it is decided to 
buy IPP power? Will the avoided cost be used as it was initially in parts of the United States as a 
price that is guaranteed to everybody who is willing to provide kilowatt-hours to the grid? Will it be 
used, as it is now used in Maine and Massachusetts, as a benchmark, a ceiling so that the prices 
are intended to be less than administratively-determined avoided costs? And if administratively­
determined avoided cost is going to be used, would it be driven by silly assumptions as was made 
in California where the most expensive construction is used for the fixed component of the price. 
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and the most expensive to operate cost of the plants that would be utilized is used for the energy 
component, so there is no way of finding any kind of economic signal being used correctly in terms 
of the independent power projects? The debate in the U.S. has slipped away from the issue of how 
to calculate it, moving away from administratively-determined notions of avoided cost, towards 
market-determined notions of avoided cost. In a new system that is emerging in the U.S., the price 
that is necessary to get the independent power project on line is the price that is emerging, as 
opposed to what the price that would be avoided by the utility. But this is the case only if such a 
price is less than the utility's avoided cost. So there is a check on the system, but it is no longer 
driven by the utility's notion of avoided cost. 

Bidding System 

In terms of this new relationship between the new power producer and the grid, one of the 
questions is: will utility be allowed to somehow enter the process? Will the utility be allowed to 
compete in the bidding system? And if it does compete, who will be the judge? will the judge be 
the utility in terms of deciding whether they beat the competition, or will it be a new regulatory body 
or an existing institution that will be the referee? Will it be able to compete in the level-playing­
field? Who will be the judge in the competition that exists and that will emerge between the new 
third party procedures and the national utility? Will it be an obligation that if there is not a sufficient 
amount of independent power producers forthcoming, the utility will be required to be the builder of 
the last resort? Will the utility have to have excess capacity in projects under consideration or even 
under construction in the fear that the independent power producer may abandon the contract in 
the future? What will those kinds of solutions be? 

Equity Role for Traditional Supplier 

Most important of all is, will there be a requirement or will there be opposition to the national 
utility being an equity owner in the independent power production process? Several of the nations 
that have been working on these projects think that it is important that the national utility have a 
piece of the equity in the project. A lot of the fear of breaking future contracts comes from whether 
there will be fulfillment of the supply obligation from the IPP and is eliminated if the national utility 
takes an equity role in some of the projects, particularly big projects. On the other hand, there is 
some opposition from some of the private sources who do not want to find themselves sharing an 
equity role with the national utility because it might invite in the future, if the pendulum starts to 
swing back the other way, the nationalization of those projects or takeover of those projects before 
the equity has been returned. This is certainly an issue that has not been resolved across the 
various countries. 

Relationship between Contracts and Control of IPPs 

There is a second set of issues now and that is: what is the relationship between contracting 
and controlling IPPs? It is a big mistake for the rest of the world to import U.S. regulation as it is. 
The major reason is that, like most things in the U.S., the regulatory involvement is highly driven by 
procedures that are very legalistic, formalistic and there is an awful infusion of many public 
participants. It becomes a major debating point that does not always get the right answer. It often 
gets the right answer but it takes a lot of time and effort. And it is a mistake to import that kind of 
regulation in its entirety. It is better to focus on the experience that the U.S. is having with the 
independent power producers and contracting that is being developed and the ways in which 
various states are sorting out who will make decisions, who will be the referee, who will be 
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responsible for getting the answer right and accountal:Sle in the future, and what kind of incentives 
can be put into the system. 

Contracts, OWnership and Regulation 

Contracts are established today in order to govern the future. But they are based today on 
perceptions on what the future will be. Ownership is the ultimate source of control, but it is no better 
at predicting the future than the various forms of contracting. Regulation is sort of a half-way point 
between the contracts, where both sides are betting on the future and may have different views 
about the future, and ownership where the national utility or the traditional supplier assumes all the 
risk about the future. Regulation Is sort of an on-going way of revisiting and reviewing these matters 
as conditions change. It is intended to facilitate the manner in which contracting parties alter their 
relationship when future conditions change and opportunities of Improved efficiency present 
themselves. H it so flexible and so resilient and so capable of political manipulation, it may not 
invite many foreign third party private power projects. On the other hand, If it is locked into today's 
view of the future, experience tells of the kinds of problems that can occur when, for example, oil 
prices go from US$80 to US$10 a barrel, or when demand goes from 5% a year to 1 %, or from 1 % 
a year to 8%. When conditions change, there must be some ability to be resilient. The notion of an 
Independent body to sort out winning bids and to hear appeals from sides of contracts that have to 
be reopened or have to be interpreted in the light of new information or new conditions, is what 
regulation is all about. On the other hand, it is the kind of thing that certainly is invited by an 
arrangement that is new and will be around for 20 years, and also by the fact that electricity plays a 
central role in many of the nations of the world in terms of their economic and social objectives. 
Regulation is something that must be considered even if it is eventually rejected in its entirety. It is 
going to play some role and it is a possibility. 

Regulators as Referees and Facilitators 

Some of the things that regulators should do is that they should act as referees and facilitators 
but they should not take sides. In the U.S., regulators have been able to balance interests much 
more often than they have not. Even during more recent years, some of the regulatory commissions 
have been successful in balancing these interests. It was only during the nuclear fiasco period of 
the late seventies and early eighties that regulators were thought to be one-sided as opposed to 
being fair-minded and independent. And even in those instances, regulators are now showing a 
greater willingness to try to be neutral in terms of the future. Regulation has to be neutral and not 
one-sided, and if such an institution is not possible, the regulatory model should not be used as 
much. Also regulators cannot be given, no matter how much the future conditions might change, 
the ability to abrogate or to break contracts. Such an opportunity would be so negative that it is 
doubtful that there would be many people who would be willing to be third party. So even if the 
third party producers of electricity are sure of the future they are heading towards, it is impossible to 
have them be willing to put up their capital if they face the risk of having the contract be broken in 
its entirety. There must be some flexibility in the system in order to get all the advantages that 
adapting to a future set of conditions might achieve. But it should not be so flexible as to 
discourage people from around the world to come in and build power plants. Options become 
apparent when we recognize that there are various ways to regulate. Regulation is not simply 
limited to being an arbiter of the contract. 
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One of the ways to regulate is by contract. In other words, rather than make the future be one 
that is going to be resolved and determined as it comes. it is possible to anticipate certain kinds of 
future conditions. It may be a contract with some kinds of fuel adjustment clause, which allows for 
variation in fuel prices. Contracts can be made to vary with foreign exchange rates, or according to 
conditions that affect sales or rates of return. Regulation by contract, and regulation by defining the 
terms and still have some flexibility Into the future, certainly is one of the ways to go forward. 

Independent Regulatory Agency 

A second approach to regulation is that of independent regulatory agency. It should not be as 
broad-ranging as the u.s. entities might be in terms of setting prices and tariffs and all those other 
things that have to do with the electric sector. But it should be broad-ranging enough to sort out 
and select the winning bids, and to make certain that if the utility Is going to be building as well as 
contracting, that the decision upon which way to go is made by a neutral or third party entity in the 
government acting for national interest. One of the. problems that starts to occur with regulation is 
that there Is often a proclivity with regulation to get involved in what might be thought of as over­
regulation. And it Is often a temptation, when things start to go bad, for regulators to go from being 
a watchdog or an arbiter of fairness and start to look for blame, either blaming the independent 
power producers or national utilities. So regulation must be limited in its goal and its function, or It 
is going to probably result in an overly political process, and one in which when things start to go 
bad, that regulatory entity becomes more of a witchhunting agency seeking places to blame for the 
uncertain future that might start to cause problems, as opposed to being a neutral arbiter. 

Legislation 

Another way to go forward is to have legislation passed in the various governments that are 
involved, and establish by decree the objectives. the rules of the game, and to try to deal with all 
the problems that can be thought of in the future. and built into the process. This is equivalent to a 
standard contract, or a standard set of rules and procedures describing inflation, fuel, and foreign 
exchange adjustments and what will happen to the rate of return. Will there be a bidding system 
and who will make the decision in the bidding system? These kinds of decisions constitute 
regulation. 

Regulation Through Intent 

There are some other ways to regulate. It might be through the way we act. One or two model 
projects might be built, for example, that will form the basis of providing guidance to others that 
might come into the system. These might be various large projects, special projects, or projects 
that will take a lot of time and effort to put together. However, the purpose of that extra time is not 
to make a model for the future In terms of the time and resources that go into the projects, but more 
a model that will be used so that practical experience, and the particular way of bringing the private 
power producer into the system, becomes the basis for the future. In other words, learning and 
practice in the first one or two of these model projects might serve to be the basis for regulation. 
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Regulation can also be done through the pricing and taxation system. It will be a process that 
is more market driven, more involved in a competitive process, less narrow than a standard 
contract or standard decree, less narrow than using the first one or two projects as the model, and 
one that allows all sorts of people to come in with all sorts of ideas if it meets their needs. 

Regulation by Precedent 

One might have regulation by precedent. It could be an "ad-hoc" approach, but it should be 
one in which there are certain rules of the game that everybody understands. There could be a 
different kind of regulation for a large project, like the first one that seems to be coming along in 
Pakistan and Turkey, and very different rules and procedures for much smaller projects. In 
Pakistan and Turkey they have got different kinds of procedures for different sizes and scale of the 
project, and it is important to think about doing that. This form of regulation may work where a 
limited private sector role is envisaged. 

Mixed System 

In terms of actually implementing things, the system which will most likely develop will be 
something of a mixed approach. A mixed system where some central entity will have to undertake 
the planning and decide how much power is needed, whether it is private power or whether it is 
power from the traditional supplier. This includes a procedure for implementing investments on a 
decentralized fashion. Somebody has to coordinate with the Ministry of Finance, repatriation 
conditions and guarantees. Somebody else will have to deal with any national investment that 
might still be part of a project, if it is a project which has some public and some private debt, 'and 
some public and private equity. This system needs a government tariff policy. If there is access to 
the transmission system, who will set the prices and how will it be changed over time? Who will 
establish the prices if a company or a third party can sell directly to other customers? Will we allow 
it to be decided between the two parties, which is what I call contracts between consenting adults? 
Or should it be regulated, recognizing that there is a need to protect consumers from the traditional 
kind of regulation. Regulation may only cover a limited number of aspects. So what about the 
others? Will it be settled by contracts or will it be settled in the process of making new rules, or new 
legislations? No matter how it is viewed, it is going to be a mixed system. There is going to be 
some rules established in advance, and there will be some modifications or changes over time. 
And whether it is a third party or a traditional supplier being involved in the political process, it is 
important to have that political process be neutral. 

POLICY ISSUES UNDER NEW INSTITUTIONAL AND OWNERSHIP ARRANGEMENT 

The following questions are meant to be thought of as down-the-road or indirectly related to the 
question of third party power. They are no less important, but they are kinds of things that 
eventually will need to be dealt with. 

In terms of regulation and the planning process, no matter who is supplying the power, least­
cost is certainly the objective. But often least-cost is compromised when trying to get a better mix 
of public and private sectors. Do we want to put all our eggs in the third party basket or do we still 
want to have a national utility that is in the generation game and in the building game? Do we want 
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to have the mixture even if it is not necessarily least-cost? There might be different answers to this 
question. From the least-cost standpoint, the national utility might be preferred but private power 
projects might still have to be maintained as checks. The threat of third party power taking over and 
challenging that monopoly position will make them better. Similarly, a nation might think that the 
cheaper way to solve their various power needs is with private projects. But it probably is not the 
case that any nation is going to want to put their eggs into that third party basket. 

Certainly the existing plants will continue to operate in most cases by the traditional supplier. 
And may be certain resources, particularly hydroelectric resources, that are important for the nation 
from the water supply standpoint, would not be turned over to private hand simply because it is 
important from the national standpoint to accomplish multi-purpose objectives. 

How does one sort out the planning process and choose between a least-cost and mixed 
public private kind of system? It is down the road, but it is a "here and now" issue for most people 
to be thinking about. How is the trade-off made between the incremental finance that might be 
available and least-cost? What if it is cheaper to have the national electric utility build the power 
plant, meaning foreign debt and interference by the IMF, the World Bank, and other donor nations 
in terms of what the nation might be pursuing. Is it better to give up the least-cost solution in order 
to get an additional set of fU.lds and some reduction in the problems associated with foreign 
indebtedness? Certainly, it is a real world problem that has to be thought about and solved. 

How about the perceptions of risk, the incentives that are necessary when people take risk? 
How is it accounted for in the planning process, particularly i'f the objective is least-cost? What if the 
least-cost option appears to be the third party power producer, but the third party producer requires 
all sorts of guarantees or adjustments for all sorts of future conditions in the contract, which make it 
potentially more expensive down the road? Somebody has to make the decision, and somebody 
has to make the decision of where to put the current decisions that will have future cost consequences 
that might not show up in the least-cost calculation. How about the transmission system? Who will 
be investing in the transmission system? Will the prices paid to third parties be different if they 
provide their own transmission or if they are located in sources that are preferred to the utility 
because of the transmission and load requirement of the system? Certainly from an economic 
perspective, even from a political perspective, such distinctions should be made. But how will that 
be sorted out? What level of government involvement, regulatory involvement, decision-making 
apparatus will try to get that issue right? Going down the path to private power only begins to raise 
some of these questions. Who should do the planning? Who should be responsible to coordinate 
the introduction of new power and economic growth on the system? 

In conclusion, the intention has been to give the impression that there are many questions. 
There are questions that we have in the U.S., the U.K., Turkey, Pakistan and certainly questions 
that still have to be resolved. But there are also questions of the kind that have been discussed 
which may apply in each of those instances but which are important for the future. It is important 
that these questions be viewed as a means of getting the job done, as a basis for framing the way 
of moving from the status quo, which in many instances are problems - problems with finance, the 
political situation, efficiency, and in other instances, problems perhaps associated with considering 
competition and legitimate objectives as an end to itself. These questions should be used to guide 
what we do. They should not be considered a worry and should not be used as a reason for doing 
nothing. 
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INTRODUcnON 

This. paper is a compilation of the experience on cogeneration and private power of the Northeast 
Utilities Operating Companies: The Connecticut Light and Power Company, Western Massachusetts 
Electric Company and Holyoke Water Power Company, with respect to Cogeneration and Private 
Power. These utility companies serve the majority of the electrical needs of Connecticut and western 
Massachusetts in the U.S. 

The experience in the U.S. emanates from the Federal Energy Regulatory Commission (FERC) 
and its regulations implementing the Public Utilities Regulatory Policy Act (PURPA) enacted in 1978 
by the U.S. Congress. More recently, the focus has been on the evolving energy initiatives put forth 
by the FERC. These FERC proposed changes have far-reaching affects and Implications for the 
U.S.'s future electric energy supply. 

With this experience as background it is important for the ASEAN Countries to be mindful of the 
fact that any government support or regulation of private enterprise should not be established solely 
on the basis of economic considerations. Fulfillment of an essential public need and the reliable 
supply of electric energy should also be a key component of the private power policy. 

The purpose of this paper is to discuss the relevant technical considerations that must be taken 
into account when encouraging the development of similar public policy. 

NU'S FU1"URE CAPACITY RESOURCES 

Northeast Utility (NU) considers the development of cogeneration and small power production as 
a vital element in meeting the energy and capacity requirements of its customers in the future. NU is 
committed to the timely development of economic and efficient cogeneration and small power 
facilities. 

Exhibit 1 shows the reliance the NU system will have upon this important capacity resource over 
the next several years. It shows the company will run out of capacity around 1993. This stimulated 
NU to get involved with private power because there is no intention of building a power plant to supply 
that requirement. The options to meet future needs include private power, import of Canadian power 
and conservation. 
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Exhibit 1. Northeast utilities system. potential resource requirements. reference load growth. 

TECHNOLOGY DEVELOPMENTS, CHOICE OF OPTIONS, AND COST AND 
PERFORMANCE ASSUMPTIONS 
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This section describes the basis for selecting Qualifying Facility (QF) supply options. and the cost 
and performance assumptions used to develop their busbar costs. 

Conventional Pulverized Coal with FGD 

OFs using the conventional pulverized coal plant technology are evaluated assuming the use of 
flue gas desu~urization (FGD). Capital costs for these options are based on 1987 estimates and 
include all of the costs for plants built at NU sites as discussed in the preceding section. 

The lead times for such OF coal plants have been assumed to be three to four year, based on 
recent experience. 

Atmospheric Fluid Bed Combustion (AFBC) 

This OF option assumes the use of the circulating bed design for AFBC. Advantages of this 
design over the bubbling bed type are its greater tolerance to large amounts of coal fines formed 
during underground mining of Eastern Bituminous coal, and its lower sulfur and nitrogen emissions. 
Consequently, it is the design choice for most AFBC projects. 

The AFBC option OF lead time is three years. 

Pressurized Fluid Bed Combustion (PFBC) 

There are a number of concepts being developed for PFBC, but the basic difference from AFBC 
is pressurized air (150 psi) is used in the fluid bed. In the U.S. the Electric Power Research Institute 
(EPRI) is promoting a turbocharged PFBC cycle where a combustion turbine is used to pressurize the 
air similar to turbochargers used in automotive applications. 

The major U.S. development activity for PFBC is American Electric Power (AEP) Company's 
project to build a 70-MW PFBC by repowering a steam turbine at their Tidd plant in Ohio. Because 
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AEP is not an EPRI member, less information is available to evaluate the costs of PFBC. The costs 
of AFBC are considered to be a reasonable proxy for PFBC. 

Combustion Turbine (CT) 

General Electric (GE) offers the widest range of CT based power plants at present. In 
development of an actual project, CTs from other manufacturers would be considered. 

The GE combustion turbine unit comprise of a small aircraft derivative type of 33-MW suitable for 
black start, and three Industrial size classes, 40-MW, 85-MW and 140-MW. The 40-MW size is based 
on the General Electric (GE) model 6000B. The 85-MW unit is based on the GE model 7EA, a 
modified version of the older model7E based on a 20000F turbine inlet temperature. The 7EA turbine 
is now marketed as a replacement for the 7E which is no longer manufactured. 

The 140-MW unit is based on the new GE 7E turbine with a 2300°F turbine inlet temperature. GE 
is actively marketing the 7F as well as the 7EA. The 7F model is becoming more attractive for 
combined cycle plants, as discussed below. Three other manufacturers, Siemens-Kraftwerk Union, 
ASEA-Brown Boveri, and Westinghouse-Mitsubishi, are also planning to introduce 23000F turbines of 
performances similar to the GE 7F, to the market during the next several years. The first GE 7F 
turbine is projected for commercial operation in 1990 at Virginia Electric Power Co.'s Chesterfield 
Generating Station. 

Combined Cycle 

Combined cycle plants are generally based on the two afternative General Electric combustion 
turbines: the 7E and 7F described above. The 7F engine is certain to become the dominant engine 
ordered by QFs and utilities for combined cycle plants within the next 3-5 years because: 

fts higher turbine inlet temperature yields a lower heat rate; 
Its larger engine rating produces a 21 O-MW combined 'Ycle plant with a single combustion 
turbine; and 

- The engine and auxiliaries were designed for high reliability, reflecting goals set in cooperation 
with EPRI. 

In addition, a 240-MW combined cycle plant based on two 7EA turbines and one steam turbine is 
also included in this screening update. The 7EA based combined cycle's capital cost is slightly higher 
than that for the 210 MW (7F) combined cycle, its heat rate is about 500 BtulkWh higher, and its fixed 
O&M cost is about one-third more. 

Gaslfled-Coal Combined Cycle (GCCC) 

Four gasifier options are available within the planning horizon for the GCCC: Texaco, Shell, 
BGC/Lurgi and Dow. The Texaco gasifier is highly integrated thermodynamically with the combined 
cycle and Is commercially available. The Shell gasifier does not have to be Integrated with the 
combined cycle plant to achieve high efficiency and, therefore, can be built separately, or even be 
sited remotely from the combined 'Ycle plant. Its synthetic medium Btu gas can be sold "over the 
fence" or piped into the site. It is projected to be commercially available by 1990. The British Gas 
Company (BGC)/Lurgi gasifier also lends itself to nonintegrated applications, but so far has not been 
shown to be suitable for using Eastern Bituminous coal with fines. Dow Chemical is also marketing its 
own "home grown" gasifier, but it is designed principally for lignite. 

The GCCC options used assumed incorporation of the Shell coal gasification process. The Shell 
process was selected as being more adaptable to staged construction in addition to being nonintegrated; 
i.e., building the plant in stages: first build the combustion turbine, followed by the steam turbine, then 
the coal gasification facility. 
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Because of the recent successful operation of the 25-MW Shell coal gasification pilot plant in 
Texas, process contingencies in the gasifier portion of the GCCC's 1986 projected cost have been 
lowered from 35 to 20 percent. 

Fuel Cell 

Twenty-three 11-MW prototype units had been offered by International Fuel Cell Corporation 
(IFC). The objective of IFC. a joint venture of UTC and Toshiba. is to successfully demonstrate utility 
fuel cell technology in the U.S. 

Sufficient utility support. however. did not emerge for either the 23-unit IFC program or a 
subsequent three or four unit EPRI proposed demonstration program to proceed. In March. 1988 the 
11-MW EPRI demonstration program was canceled. The American Public Power Association was 
prepared to support one 11-MW unit. and is continuing its effort to make fuel cells an available option 
to its members. 

In 1986. Westinghouse was also seeking utility support for a demonstration of its phosphoric acid 
fuel cell design (7.5 MW). which it planned for entry into the market in the 1990s. No support 
materialized for the Westinghouse unit. 

The lack of support for the IFC demonstration program. and the cancellation of Westinghouse's 
program. has left in question the future of mUlti-megawatt phosphoric acid fuel cells for U.S. utilities. 

Japan. however. has several1-MW demonstration units operating or planned as well as an 11-
MW unit. Italy is planning a similar size demonstration unit. Some of these are based on the IFC 
technology and with stacks supplied by IFC. So at this time. Japan and Europe appear more likely 
than the U.S. to have vendors of phosphoric acid fuel cells. 

Hydro 

Since 1987. significant increases have occurred in the costs of proposed projects for hydro 
expansion. These higher costs (60 percent higher) are due to the current strong regional economy. 
thereby increasing the demand and costs for civil construction work. 

Wind 

The development of wind farms over the past few years have indicated that: 1) 300-kW units are 
the most economic size to use. and 2) the farrns must comprise about 200 unrts to keep maintenance 
costs relatively low. Developers in California claim installation costs of under US$1.000IkW for 60-
MW wind farms. Discussions with EPRI indicate that the lower claimed US$1.000IkW cost: 1) does 
not include many of the site development. engineering and administrative costs associated wrth the 
installation. and 2) is more appropriate for California where the terrain and climate present fewer 
installation and operating difficulties. 

Photovoltalcs 

A 1986 study was carried out for a 1 OO-MW flat plate-tracking photovoltaic system designed for 
the New England region. This is a very modular type of plant which could be built in any size from 1-
MW up to about 100-MW. Its costs were based on achieving the research goals for cost and 
efficiency for photovoltaic to become an economically viable option for regions with high insolation 
like the southwest part of the U.S. or the ASEAN Countries. . 

Wood 

A 1986 study evaluated a 50-MW wood system plant whose capital cost estimate and heat rate 
are based on the McNeil wood plant in Burlington. Vermont. For this update. these capital costs were 
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escalated to mid-1987 using the HandylWhitman Index. The wood plant's fuel costs are based on the 
"medium" range of projected prices for the ARS 32-MW wood chip cogeneration plant located in 
Killingly, Connecticut, and projected to operate in 1992. 

Exhibits 2 and 3 show the expected potential for OF projects in New England and their expected 
busbar costs. 
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Exhibit 2. 1995 New England market potential for additional QF/IPPs. 
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LEAST-COST ENERGY PLANNING 
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The present day advocates of least-cost planning are treating this concept like a revolutionary 
new idea. In fact, it is not. Northeast Utilities, like most electric utilities, has been engaged in least­
cost planning for decades. At Northeast Utilities this is called the Demand and Supply Planning. 
Exhibit 4 shows the elements being considered in NUts least-cost planning strategy. 
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Energy service companies 

Exhibit 4. Options available to meet utilities' incremental energy needs. 

As a result of this planning activity, it was determined that the company does not need any new, 
large generation projects in the foreseeable future. Although demand will grow, it can be met through 
the addition - in a very logical, systematic, cost-effective way - of QFs, the use of Canadian Hydro­
Quebec power, the bringing on-line as soon as possible of the Seabrook Nuclear Project, and through 
conservation and load management activities. 

On conservation and load management, it is ironical to promote the reduced use of the product 
that is being sold. Yet NU is committed to it because it is possible, in a number of instances, to 
develop some conservation and load management steps at much lower cost than for most new 
supply. It is recognized that conservation and load management steps represent short lead-time 
solutions to changes in load growth. It is also recognized that there is some significant benefit with 
regard to customer efficiency and customer satisfaction with conservation, particularly for commercial 
and industrial customers. The effort now is to shift a good deal of the conservation and load 
management emphasis into that sector. 

There are, of course, pitfalls. There are those who push very hard for conservation and load 
management without concern that the cost of the programs might push electricity rates in the short 
term well above what they would otherwise be. This should not happen. Any regulatory body or utility 
that allows these programs to raise prices simply invites competitive suppliers to move in and skim off 
the utility's best customers. 



50 ASEANlAITIUSAID Senior Executive Seminar on Cogeneration and Private Power 
Hua Hin, Thailand, 9-11 November, 1988 

The other pitfall we have to worry about is having to pay twice for the conservation achieved -
first by actually paying for specific conservation investment, and second, by paying subsidies to 
customers who adopt lhess conservation activities. 

So, conservation and load management must meet the tests of cost-effectiveness and 
competitiveness. 

RELIABILITY ISSUES 

The importance of reliable electric supply to consumers cannot be overemphasized. In fact, after 
the U.S. Northeast blackout in 1965 the President's Commission stated that "economics should be 
subservient to reliability." FERC has indicated that it intends to retain very limited jurisdiction over 
Qualifying Cogeneration and Small Power Producers Facilities (QFs) generation. Moreover, states in 
the U.S. are not in control of independent private power producer (IPPs) unless they provide retail 
service. It now appears in the U.S. that utilities are effectively precluded from building new capacity 
because the prerequisite is that the builder must be unregulated. However, unregulated QF or IPP 
have no duty to serve, in fact, no utility obligation whatsoever. This raises an important question: 
should the U.S.'s future power supply be placed in the hands of thousands of possibly non-local 
entrepreneurs who don' have the utility's extensive experience, resources or corporate ethic? 

Utilities are mandated to act on behalf of ratepayers and are not only making an investment in 
return for future prospective savings, QF development assigns responsibility for a portion of the 
electric energy supply system to a diverse set of entrepreneurial ventures. If technical or financial 
conditions cause QFs to fail to perform, the consequences could be serious. QFs and IPPs should, at 
a minimum, be required to demonstrate technical ability and financial viability, prior to becoming an 
integral part of the electrical power supply system. Undoubtedly, i'f QFs fail, utilities would then be 
looked upon as the "supplier of last resort" to remedy a possible untenable situation. The entity 
directly serving the end-use custo,mer, naturally, has the greatest incentive and interest in the hour-to­
hour reliability of the entire electric system. 

QFs and IPPs are naturally motivated by profit, but they are not necessarily instilled with the 
corporate responsibility or a company charter to provide electric energy to consumers under all 
circumstances. The importance of this fact becomes apparent when large amounts of QF capacity 
are relied upon for future energy supply. For a reliable system in New England we estimate that a 20 
percent reserve capacity margin is a reasonable figure. By contracting with over 600 MW of QF 
capacity, three-quarters of NU's requir~d 20 percent reserve margin is expected to be supplied from 
QFs in the near future. 

Moreover, if the utility remains the "server-of-Iast resort", the risk of capacity shortage remains 
with the utility who, on behalf of ratepayers, may have to purchase replacement capacity at a premium 
cost. Thus, ratepayers will be paying for the same capacity twice, once to the QF through front-end­
loaded payments, and then again to the utility required to provide replacement capacity. How will 
FERC's public policies allocate the risks, rewards and obligations among all players in such 
circumstances? While we believe that QFs and IPPs can make a valuable contribution to the electric 
system, but we cannot over-emphasize the need to carefully consider the reliability factor in such an 
allocation. 

There is no evidence to date that can be used to say QFs will not operate their facilities any worse 
than utilities. NU's experience has been limited, but the following Exhibit 5 shows the good operation 
of one of its waste-to-energy facilities during the past year. 
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OPERATION AND CONTROL ISSUES 
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% 

H QFs and IPPs are to be an integral part of the electric supply system, they must abide by the 
"rules-of-the-road." Accordingly, one must take great care when affecting the operations of an 
electric utility systems. In a competitive world comprising of the disciplined and the undisciplined, the 
tendency could be for the disciplined to become undisciplined. This is unacceptable; reliability of the 
electric supply system is paramount, and it cannot be dealt away. 

Another important aspect of power reliability is achieving proper coordination and dispatching 
between all generating units. It is very hard to imagine a major utility's state-of-the-art control center 
attempting to deal with a large number of small units, whose operators have an entirely different 
agenda from that of the host utility. They have no direct concern with the obligation to serve or the 
integrity of the electric network. Their objective is to maximize production of profitability. Disintegration 
needs very careful review when judged from the control aspect. Care must be taken to permit 
coordination of system operation. 

TRANSMISSION ACCESS ISSUES 

Utilities transmission and distribution systems are planned, approved, built and operated as an 
integrated system. Northeast Utilities belongs to the New England Power Pool, a consortium of 
eleven major utilities supplying 98% of the electric energy requirements in the six New England 
states. Transmission systems were built on behaH of, and paid for, by ratepayers. Indeed, prior to 
receiving state authority to site and build a transmission line, the utility must prove that the line is 
needed to serve the best interest of the state's consumers. Most transmission was installed prior to 
the last ten to fifteen years. Accordingly, the embedded costs are significantly lower than transmission 
lines if they were built today - if indeed they could be built at any cost. 

While it may be true that some transmission systems have available capacity for additional power 
flows, these "reserves" have been put in place for the benefit of ratepayers to accommodate their 
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future load growth. Those ratepayers have supported both the transmission and distribution systems 
initial construction and continuing operation and maintenance expense and should benefit from 
available transmission capability. 

However, OFs, IPPs, and other private power producers have been heard to demand that any 
available transmission capacity be assigned to them on a mandatory basis - without regard to 
reliability, and to the detriment of the ratepayers. Moreover, they demand that the cost of transmission 
access be on an embedded basis and not reflect the true market value of the transmission capability 

Many independent producers have linked competitive bidding with open access to the transmission 
system and have equated access to electric transmission system with access to natural gas 
pipelines. However, the purpose, design and operation of these two transportation systems - electric 
and gas - are vastly dnferent. For example, the structure of the electric and gas industry differ. Unlike 
the electric system, the gas industry is not vertically integrated. Similarly, the gas transportation 
system is not networked like that of the electric system. Indeed, one of the reasons for the integrated 
electricity system is the physical inability to precisely control electricity flow - and thus the need for 
instantaneous coordinated operation - not required in the gas system because of their storage 
capability. Moreover, the regulatory scheme over the two industries dmer; FERC has significant 
authority over pipeline rates and siting, whereas electric utilities are much more subject to shared, 
federal/state regulatory oversight. These differences must be recognized in formulating any policies 
with respect to access to the electric transmission system. 

Short-term transmission wheeling contracts between utilities are unlike the requirements of OFs 
or IPPs which lock up a utilities' transmission capability for twenty to thirty years. By allowing 
transmission access to OFs and IPPs up to the full rating of the available lines, any incremental 
ratepayer load above the transmission line capacity will have to be paid for at the current or future 
costs. Obviously, it should be the OFs and IPPs who are going to pay for those costs. That does, of 
course, assume the utility can get authority to build new, or uprated transmission lines in the face of 
increasing opposition. 

NU's practical experience indicates that accepting a massive influx of OF power into the 
transmission and distribution system, that was not originally designed to accept such power, has put 
its system under stress and caused transmission limitations. In southeastern Connecticut, for 
example, where there is already substantial excess in utility generation, OFs plan to install about 500 
MW of capacity. This poses significant difficulty in getting utility contracted power to New England 
and fulfilling NU's obligation to NEPOOL on existing transmission lines. The problem is so serious 
that it was necessary to negotiate for interruptibility provisions in most contracts with OFs. These 
interruptibility provisions give the utility the right to shutdown or reduce OF output for limited times 
during periods when the transmission system is overloaded. However, in the light of PURPA's must­
take requirement, such interruptible provisions, while essential, resulted in very contentious negotiations. 
Moreover, self-generation which has the same effect of increasing transmission line loadings, can 
exacerbate the transmission overload problem to a large degree. But, neither FERC, the states, nor 
the utilities have any control or contractua1 rights with self-generators to rectify this situation. 

On the other hand, in the southwest portion of Connecticut, load growth has been high and there 
is deficiency in transmission capability and generation resources in that area. Interestingly. no 
significant amounts of OF generation has been proposed for that area. This situation could be 
remedied, if a properly designed competitive bidding system were in place. Incentives could be given 
to OFs to locate in southwest Connecticut with disincentives for locating in the southeast. Such 
signals properly reflecting utility needs can easily be sent through the bidding process directly to the 
OFs and IPPs. Another subtle threat reveals itself once OFs and IPPs and the bidding process is 
adopted by FERC. It is possible that the tables will be turned on the utility. Private power producers 
could take the position that because the bidding process is in place competition really cannot work, 
without unrestricted wheeling or transmission access. By then the economic interests of the private 
power producers will be so great that the pressure for mandatory transmission access will be 
irresistible. The FERC has put off addressing this issue until another day. However, we believe that 
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FERC should retain the workable, voluntary access policy on transmission in place today, and not 
mandate transmission access. 

ELECTRICAL INTERCONNECTION REQUIREMENTS 

General Requirement 

Strict interconnection requirements are necessary to assure system safety and reliable operation. 
The adequacy of safety and system protection facilities for interconnection with a cogenerator should 
be determined by the utility company. Such requirements are intended to ensure the compatibility of 
private facilities with the electric system of the utility but should not be construed as endorsing a 
particular design or particular equipment or facilities, nor as creating any warranty of safety, durability. 
or reliability. 

1. The OF shall provide and maintain suitable apparatus to prevent its production from causing 
unusual fluctuations or disturbances on the utility's electric system. 

2. The OF shall provide and maintain all equipment necessary for the protection of its own 
property and operations. 

3. The OF shall be responsible for the initial and periodic testing of all protective devices and 
related equipment on a mutually agreeable schedule. or at least every two years. The OF 
shall provide the utility with written certification signed by qualified personnel or by qualified 
testing agency as evidence of the periodic testing and power operation. In addition, the 
utility reserves the right to inspect and test the electrical interface, at any time, to certify its 
proper operation. Such inspections or testing by the' utility will not relieve the OF of its 
obligation to provide such testing. 

The failure of a OF to perform proper maintenance and maintain proper operation and 
certification of its electrical interface should be cause for immediate suspension of the 
interconnection between the OF's generator and the utility system. The utility will provide 
notice to the OF prior to disconnecting the interconnection unless safety concerns require 
immediate action. 

4. Utility personnel shall be given adequate notice of and shall be permitted to witness, during 
normal working hours. the initial testing of the electrical interface and verify protective device 
and circuit breaker operation. prior to permitting the initial connection between the OF and 
the utility's electric system. 

5. All equipment. whether or not owned by the OF. constituting the electrical interface shall be 
readily accessible to utility personnel. without prior notice. 24 hours each day. 

Fault Protection 

1. Adequate protection facilities shall be provided by the OF to protect the line(s) and equipment 
connecting the OF to the utility's electric system from fault currents originating from the OF. 
The OF shall provide adequate fault current detection and interruption capability with 
protective relaying, control circuits, and associated equipment. 

2. The OF shall be responsible for providing adequate protection for its facility from fault 
currents originating in the utility's electric system because of a fault in the OF's facility. 

Over Voltage and Under Voltage 

1. The OF shall provide adequate protection and safeguards to prevent damage to the utility'S 
electric system caused by over voltage or under voltage originating from the operation of the 
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2. The OF shall provide adequate protection of its facility from inadvertent over voltages or 
under voltages originating or appearing on the electric system of the utility. 

Synchronization and Isolation 

1. The OF shall provide adequate facilities for the proper synchronization of its facility with the 
utility'S electric system. Synchronism shall be accomplished without causing undesirable 
currents, surges, or voltages dips on the utility's electric system. 

2. The OF shall provide means for automatically disconnecting its facility from the utility's 
electric system for system line interruptions, for occasions when a portion of the electric 
system of the utility becomes isolated from its source of generation, and for the proper 
resynchronization of the OF after such interruptions or isolation. 

3. In order to provide safety for the utility's employees while performing emergency repairs or 
routine maintenance to its lines, the OF shall provide equipment for disconnecting and 
isolating its facility from the utility'S system. Such equipment must be capable of preventing 
the OF from energizing the utility's lines during such interruptions. This equipment shall be 
an interrupter switch suitable for use as service equipment, capable of being locked in the 
open position and readily accessible by utility personnel, whose blade position is verifiable 
by direct visible means from ground level. This switch shall simultaneously open all 
ungrounded conductors. 

4. The OF may install generating facilities to supply a portion of its load without operating its 
facilities in parallel with the electric system of the utility. In these instances, the OF must 
demonstrate to the utility that the switches used for transferring the load from the utility'S 
electric system lines to the on-site production facilities will meet the utility's requirements for 
non-parallel operation. Also, the OF must demonstrate that there is no possibility of 
backfeed to the utmty's electric system. If it is found that the OF's generating facilities can 
backfeed into or be momentarily paralleled with the electric system of the utility, the OF 
facilities must meet all of the requirements for electrical interconnection. 

Harmonics 

1. The OF must design, construct, and operate its facility to prevent excessive and deleterious 
harmonic voltages or currents caused by its facility from occurring on the utility's electric 
system. 

2. The OF must be designed and operated within normal harmonic voltages and currents that 
originate from the electric system of the utility. 

Power Factor 

A OF that utilizes synchronous generators shall deliver power at power factor levels that do 
not normally draw reactive power from the utility's electrical system at the point of interconnection. 

Voltage Reduction 

The OF shall provide necessary voltage regulation eqUipment to prevent facility from causing 
excessive voltage variation on the electric system of the utility. The voltage variation caused by the 
OF must be within ranges capable of being handled by the existing voltage regulation facilities used 
by the utility. 
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Voltage Flicker 
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The voltage surges caused by the operation, synchronization, or isolation of the OF shall be 
within the standards of frequency of occurrence and magnitude established by the utility to prevent 
undue voltage flicker on the utility's electric system. 

Voltage Balance 

1. The voltage produced by the OF must be balanced if it is a three-phase installation. The 
wave form must be sinusoidal and compatible with the operation of the utility's electric 
system. 

2. The OF will be responsible for protecting its facility from the inadvertent phase unbalance in 
the voHage of the utility's electric system. 

Metering 

1. The OF shall furnish and install all necessary telephone circuits, metering sockets, enclosures, 
and conduit in accordance with accepted utility practice and standards. 

2. All metering equipment for measuring electricity delivered to the utility by a OF shall be 
purchased or leased from the utility in accordance with the applicable purchase power rates 
or contracts or shall otherwise meet utility requirements. The OF has the option of 
purchasing the equipment at the actual installed costs or paying the monthly carrying 
charges on the utility'S capitalized cost. Large generator installations of 5,000 kW or more 
will also require telemetering equipment to meet the requirements of the utility'S power pool 
(NEPOOL). Telemetering requirements for OFs less than 5,000 kW shall be determined on 
a case-by-case basis. 

3. Metering of separate quantities for the purchase from and sales to a OF will be required. If 
separate meters are used, they must be equipped to measure power flow in one direction 
only, except in situations permitting net energy billing under applicable Connecticut or 
Massachusetts law. A OF electing not to sell energy to the utility may have the billing meter 
equipped to measure only the power flow from the utility's to the customer's premises. 

4. Presently in Massachusetts, net energy billing may be allowed if the installation is 30 kW or 
less. In Connecticut, net energy billing is permitted for renewable resources facilities of 100 
kW or less and fossil facilities of 50 kW or less. Metering for net energy billing will be capable 
of recording time-of-day sales or usage regardless of the rate under which the customer 
takes service from the utility. In certain circumstances, it may be necessary forthe customer 
to provide two meter sockets. Both meters shall be supplied and read by the utility. 

5. Sales of electricity to a OF will be billed under the appropriate rate. 

6. All revenue metering equipment shall be accessible to utility personnel without prior notice 
for 24-hours a day. The utility shall have the right, and be permitted a reasonable 
opportunity to witness the test, or test and maintain the revenue meters at the OF's expense, 
as required by contract and the responsible regulatory commission. 

DISPATCHABILITY ISSUES 

The interconnected transmission network of the NU system, like any other transmission system, 
has only finite capability to transmit power and accommodate generation sources. 

In 1987. NU developed new analytical techniques to evaluate the interaction of dispatchable and 
non-dispatchable generation, the transmission network. and load patterns as they are distributed 
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throughout the year and throughout the network. This integrated generation and transmission study 
used a model called the MuHi-area Production Simulation Program (MAPS), a proprietary software 
product of General Electric Company. 

The analysis is premised on a criterion that the transmission system cannot be operated in an 
unreliable manner. Transmission systems have physical limitations. Transmission overloads or 
exposure to unstable operation constitute unacceptable operating conditions. If too much generation 
is "pumped" into the transmission system, be it utility or non-utility generation, then some other 
generator must be immediately reduced. The system cannot absorb unlimited amounts of "must 
take" purchases from non-dispatchable private power producers. Either the private power generation 
must be reduced or utility generation, including low energy cost nuclear or hydro generation, must be 
reduced. The transmission system must be operated within its limits if reliability of service is10 be 
maintained. 

The study came to the following conclusions: 

1. Finite limit to the amount of non-dispatchable generation exists, without the addition of 
expensive transmission interties (who should pay for such interties, ratepayers or developers). 

2. At least 250-500 hours of interruptibility are required for current contracts with OFs to enable 
reliable system operation. 

3. Future OF contracts will require far more interruptibility from 1400 to 3400 hours depending 
upon the level of non-dispatchable generation. 
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In response to the public outcry ensuing from the energy crisis of early 1970's, the United States 
Congress passed a piece of legislation, the Public Utility Regulatory Policies Act of 1978 (PURPA). as 
an attempt to facilitate a decreased dependence by the U.S. on non-native fossil fuels such as oil, and 
also to stimulate energy development by making retail electric sales by third party developers 
possible~ It was, in essence, a first step towards the deregulation of the electric generation business 
in the U.S. 

The effect of the PURPA legislation and its impact on the utility industry since its passage in 
1978, has exceeded everyone's expectations. The cogeneration and small power production 
industry has developed into a multi-billion dollar industry with forecasts showing that approximately 
10% of the electricity produced in this country will be from cogeneration alone by the year 1990. 
Cogentrix is an example of the type of entrepreneurial company that began and was stimulated by the 
passage of PURPA. 

Cogentrix is a privately held company, located in Charlotte, North Carolina, that was incorporated 
in April of 1983 in anticipation of the ratification of PURPA which occurred in May of 1983. As has 
become apparent since 1983, there are numerous technologies that can be utilized in a cogeneration 
facility. Cogentrix opted for a coal-fired facility utilizing a standard design concept that has been 
touted for years in the utility industry, but one that never realized its full potential. Cogentrix facilities 
are designed by a utility, the Duke Power Company, also located in Charlotte, North Carolina, to utility 
standards which reflects its corporate philosophy of maintaining a utility friendly posture. Cogentrix 
presently has three 35 MW units on-line and serving the energy needs of textile companies in eastern 
North Carolina, a 55 MW facility also serving the textile industry, and a 110 MW unit power to the grid 
of Carolina Power and Light Company. H also operates two 110 MW facilities in the Tidewater area of 
Virginia, having major chemical companies as their industrial host and delivering electrical capacity to 
the Virginia Electric and Power Company grid. Conventional thinking has been that the bigger the 
facility, the more cost-effective it becomes. However, Cogentrix can bring on-line these 35 and 55 
MW units at one haH the price that the utilities in the U.S. are presently quoting for much larger coal­
fired facilities. The secret lies in its standard designs which allow cost to be reduced. 

Cogentrix has developed two standard plant designs. The first is a 35 MW facility which consists 
of two (2) stoker-fired 157,500 Iblhr boilers and a single condensing turbine generator. The second 
design is a 55 MW facility consisting of one (1) additional 157,500 Iblhr boiler and a larger condensing 
turbine. Two such units form a 110 MW facility through a "slide along" arrangement. The standard 
design concept employs stoker combustion technology in multiple units in combination with the very 
latest in down stream environmental control equipment to delivery low cost, reliable capacity to 



58 ASEANIAITIUSAID Senior Executive Seminar on Cogeneration and Private Power 
Hua Hin, Thailand, 9-11 November, 1988 

electric utilities while at the same time, offering redundancy in steam generating equipment considered 
necessary by industrial clients for satisfying their energy and reliability needs. Standardization allows 
equipment to be purchased in quanthies which justify volume discounts of up to 30% on the total 
capital cost of the plant. Expenses have also been reduced by operating multiple facilities and 
maintaining standard spare part inventories at centralized locations. These combined benefits of 
standardization, combined with the fact that a 110 MW facility can be constructed and brought on-line 
within 15 months, thereby reducing interest on funds utilized during construction, enables a balance 
to be achieved between revenues and expenses for a project considered necessary when procuring 
third party funding as Cogentrix does on all of its projects. The economic benefits of standardization 
are no better exemplified than in the fact that the first 500 MW developed by Cogentrix experienced 
an all-in cost of approximately US$800 per kilowatt where comparable utility grade facilities have 
experienced a cost of between US$1,500 and US$1,800 per kilowatt. 

PROJECT FINANCING 

Usually, projects which are sponsored by the government or large industrial corporations are 
relatively easy to finance from a wide range of sources. In the case of third-party financed projects, 
however, financial sources are rather limited. From the perspective of Cogentrix, each and every job 
has to stand on its own. What this requires is a relatively iron-clad contract with respect to the 
principal components of the job. Among the principal components is the power purchase agreement. 
There must be a rock-solid purchase agreement, which means that there should be some sort of a 
government guarantee that if power is available, that the utility would take it at an agreed price with 
escalation for the term of the project financing. There should also be a government guarantee that the 
price paid is protected from foreign exchange rate variation to get a constant centslkWh as per 
contract. In addition, there might need be a government or banking guarantee that the currency is 
truly convertible. The next agreement that is needed, and this applies specifically to cogeneration, is 
an iron-clad steam purchase agreement from the industrial host. The third area, and this is very 
critical, is an iron-clad fuel purchase agreement. In our case in the States, this includes both the 
railroad contract and the coal contract. In any event, no matter where h is built, what it requires is a 
contract with a major corporate backup and guarantee that fuel, coal In our case, will be delivered to 
that plant at a certain price for a certain period of time. And that period of time was to extend beyond 
the period that you require to finance the program. 

The question of risk allocation is often raised. When a firm such as Cogentrix quotes to supply 
power on a per kilowatt-hour basis, it assumes the entire risk of building and operating the plant. 
Nothing is paid by the utility until the first kilowatt-hour is supplied. In the case of Cogentrix' contract 
with Virginia Power, for example, as indication of faith and willingness to put a chip on the table, we've 
got an amortization program for 15 years; at the end of 20 years we give the plants to Virginia Power. 
It is common concern among utilities that the private developer might not have enough equity 
committed to the project to guarantee hs completion. The interesting thing about the world financial 
market is that they believe in a track record. With a track record in the U.S., Cogentrix was able to 
finance a US$90 million project with no equity, or hundred percent debt. However, this is not possible 
in the international marketplace. As for the project in the Philippines now under discussion, we have 
General Electric, Foster Wheeler, Detroit Stock and Cogentrix committed to a certain amount of 
money. 

This brings me to the issue of turn-key contracts. In this case there must be a general contractor 
that is willing to come to the table and guarantee the total price of the project and the schedule on 
which project will be built. In our case we have used several major contractors in the U.S. For our 
project under discussion in the Philippines, we are using Foster Wheeler Corporation which has 
world-wide project financing and construction experience. 
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It seems that among the utilities in the ASEAN countries there is some perception of threat 
associated with privatization, i.e. that somebody else would come in and compete with them in a utility 
mode. That is not the case. A firm such as Cogentrix would expect to come into a country and sell 
power to the utility and not to retail customers. It is important, when thinking about private power, to 
treat electricity as a commodity where utilities could buy electricity on a per kilowatt-hour basis, much 
like buying fuel on a per Btu basis. 

As of the moment, the market for private power in the U.S. is exploding. We are presently 
negotiating with utilities for additional thousand megawatts of capacity for the next several years. 
Utilities have indicated that they're not going to build new capacity, and the only people who can serve 
this market are people like ourselves who have truncated their construction schedule to the absolute 
minimum. 

Third party private financing could solve some of the problems facing ASEAN countries in 
obtaining power. The high load growth combined with foreign debt and efficiency problems point to 
private power as a viable, and in some cases perhaps the only, alternative. Once the first one is up 
and running and proven, the financing becomes easier and easier, and not too far down the road 
utilities would be able to purchase this power commodity - kilowatt-hour - without increasing their 
debt to any extent. This is something that deserves serious consideration. 



60 ASEANlAITIUSAID Senior Executive Seminar on Cogeneration and Private Power 
HUB Hin, Thailanel, 9-11 November, 1988 

Selected Case Studies of Implemented Cogeneration and 
Private Power Projects: Industrial and Developer 

Perspective 

INTRODUCTION 

Walter P. Smith 
Manager, Energy Efficiency and Conservation 

BASF Corporation 
Charlotte, North Carolina, USA 

BASF Corporation is a large German-owned chemical company with many facilities worldwide, in 
excess of 200 manufacturing plants. Seventy two of these plants are in North America. The company 
spent in 1987 In excess of US$2 billion on purchased electricity and purchased fuels. There Is great 
concern, consequently, for energy cost and energy supply which has prompted BASF to get involved 
in the energy business, technically and financially. BASF has been in the cogeneration business for 
more than 100 years. 

This paper covers the industrial viewpoint on cogeneration which is presented in a series of case 
studies on projects which BASF Corporation implemented over the last 10 years. These case studies 
will show where cogeneration and private power have resulted in favorable economics. 

CASE STUDIES 

Case Study No.1: Adding Power Production to an Existing Plant 

The first case study represents a polymer and fibers manufacturing plant located in North 
Carolina, which has a large, low pressure thermal load and an unused boiler capacity. This is a 60-
year old plant which originally consisted of two pulverized coal-fired boilers (360 psig rating) 
generating 150,000 Iblhr of 275 psig steam and serving low pressure loads through pressure 
reduction valves. This is shown in Fig. 1. During the last 25 years additional investments were made 
consisting of a third boiler (900 psig) and 4 units of turbine-generators which comprise the present 
system as shown in Fig. 2. Present steam generation capacity is 230,000 Iblhr of 360 psig, 700°F 
steam serving a load of approximately 220,000 Ib/hr. Most of this steam is passed through the 
turbine-generators to produce electricity. There is one straight back pressure turbine which reduces 
the pressure to 150 psig to produce 0.5 MWof electricity, with the exhaust steam going to process 
load. There are also 3 extraction condensing turbine-generators of approximately 4 MW each, which 
reduces the pressure to 20 psig to produce 7.5 MWof power. Part of the 20 psig exhaust steam is 
extracted for process use and the remainder goes to the condenser. The total power requirement of 
this plant is 15 MW. The plant meets 8 MW of this load through the existing turbine-generators, and 7 
MW is purchased from the electric utility at an average cost (energy and demand charges) of about 5 
centsJkWh. The fuel (coal) cost in this site is moderate at US$381ton or approximately US$1.5 per 
million Btu. The steam costs US$2.5 per thousand Ibs to generate, which represents only the fuel 
cost. 
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Low pressure loads 

Fig. 1. Original system. 

230,OOOlb/hr @ 360 psig 700 F 

[ 360 psi I 1360 p~ I 1900 ~ I 
Coal boilers 

PRY 

Low pressure loads 

Fig. 2. Current system. 
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To increase power production. the 900 psig boiler will be upgraded to bring its operating pressure 
from 360 psig up to designed capacity. The steam generated from this boiler will pass through a new 
7.5 MW straight back pressure turbine, and the exhaust steam at 380 psig combines with the steam 
generated from the other two boilers and goes through the existing turbine-generators. This is shown 
in Fig. 3. In this way I the additional power generated displaces purchased power to the point of being 
self-sufficient. From 8 MW, plant power production is increased to 15 MW. 

The power produced from the new straight back pressure turbine-generator would cost only 0.7 
centslkWh (fuel only) because a hundred percent of the exhaust steam of the turbine is used in the 
process. just as if a pressure reduction valve is used. A back pressure turbine results in an enthalpy 
drop, whereas there is no enthalpy drop across a pressure reducing valve. This power displaces the 
5 centslkWh purchased power. Capital cost and other charges will add another 2 centslkWh, so the 
total cost to Implement this project is 2.7 centslkWh. Back pressure cogenerated power at approximately 
2.7 cents/kWh versus 5.0 centslkWh purchased power provides adequate project justification. 

This project will require an investment of US$3 million. Annual savings of about US$1.3 million 
would result in a payback of 3 years. 

200,000 Iblhr @ 900 psig 

[ 900 pm I 1360 psi I 1360 psi I 
Coal boilers 

200,000 Iblhr @ 360 psig 700 F 

PRY 

Low pressure loads 

Fig. 3. Future system. 
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Case Study No.2: Chemical Plant with Waste Steam, Condensing Turbine-Generator, 
Bottoming Cycle Cogeneration 

The second case study is a chemical plant located in New Jersey that has a very high pressure, 
high temperature chemical operation. This is a process that makes phallic anhydride by air oxidation 
of orthoxylene. Figure 4 shows the sketch of the plant. This plant has a large reactor requiring 
combustion air from 5,000 HP compressors. The reactor is cooled by molten sodium salt heat 
exchangers coupled to a heat recovery steam-generator (HRSG). The primary purpose of the heat 
recovery generator is not to make steam but to cool the reactors. The temperature of the coolant 
coming out from the reactor is 17000F. Steam generated in the HRSG is 390 psig, 6000F, at 160,000 
Ib/hr is used to supply process heating. The waste steam, about 20 tons per hour (44,000 Ib/hr) in 
summer, and 5 tons/hr (11,000 Ib/hr) in winter, goes to a condenser which is cooled by river water. 

Starting 
Materials 

Combustion 
Air 

Reactor 

Reactor 

Chemical 
Product 

1700°F 

Reactor 
Coolant 

To process 160,000 Ib/hr 
390 psig 600 F 

Feedwater 

River 

Water 

To process 160,000 Ib/hr 
390 psig 600 F Condensing 

ST-G 

2.SMW 

Condenser 

25,000 Iblhr (AVE) 

River 

Water 

Fig. 4.Chemioal plant with waste steam, oondensing turbine generator. bottoming oyole. 

The availability of this large amount of waste steam presented an obvious opportunity for 
cogeneration. In place of the condenser, a 2.5 MW straight condensing turbine-generator was 
installed. The project had an installed cost of US$1.5 million or US$600 per kW. Because the fuel 
cost is virtually free, annual savings in purchased electricity was substantial, amounting to about 
US$1.28 million. Purchased power in this site costs 8 centslkWh and average load is 2.0 MW at 
8,000 hrslyear of operation. The resulting payback period is 1.2 years. 
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Case Study No.3: Gas Turbine-Generator with Heat Recovery Steam Generator (HRSG) 
Topping Cycle Cogeneration 
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The third case study is a plant with a gas turbine with a heat recovery steam generator topping 
cycle cogeneration system. The plant's steam load is 200 tons/hr. The cost of generating this steam 
from gas-fired boilers is US$1.60IMBtu. The plant's power requirement is 30 MW, with purchased 
power costing 4 centslkWh. This plants operates on a continuous basis, year round. 

The cogeneration system (Fig. 5) consists of a gas turbine-generator which produces 35 MWof 
power. Of this, 30 MW is used for the plant's loads, with the remaining 5 MW sold to the utility at 2 
centslkWh. The exhaust gas from the gas turbines goes to a heat recovery steam generator where it 
is used to generate 140,000 Ib/hr of 400 psig, 6000F steam. 

The total cost of the installation was US$15.0 million. Net annual savings generated was about 
US$8.0 million for a payback of 1.8 years. 

Fuel 

~ 

Gas Turbine 
Generator 

140,000 Iblhr 

30MW 

------- --- .... 
5 MW sold to utility 

Fig. 5. Gas turbine generator with HRSG topping cycle cogenerator. 

Case Study No.4: Private Power Station, West Germany 

The last case study (Fig. 6) represents a very large chemical plant complex in West Germany, 
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Fig. 6. Private power station, West Germany. 
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perhaps the largest in the World. This is an automated plantand yet the plant has 54,000 employees. 
The annual energy bill is almost US$1 billion of purchased electricity and purchased fuel. The power 
requirement is 640 MW, approximately the amount generated by a large electric utility. 

The company owns an SOO MW private power station approximately 200 km north of the plant. 
Directly below this power station is the company-owned coal mine which supplies coal to the power 
station. This mine, which employs 5000 workers, is more than 1000 metres deep and produces high 
quality coal. 

Of the·SOO MW generation of the power station, 340 MW is transmitted to the chemical complex 
through the Gerrnan utility grid. The remaining 460 MW is sold to the utility. On site, the chemical 
plant cogeneration system provides an additional 300 MWof power to supply the plant's requirement 
of 640 MW. Steam production at the plant is 7.2 million Ibslhr at 1500 psig and 3500 psig. Purchased 
power is 6 centslkWh. 

SUMMARY AND CONCLUSIONS 

Cogeneration is not a new concept, it has been practised industrially for many years. It was, 
accelerated by PURPA in the U.S., but many industrial facilities were cogenerating long before 
PURPA. Cogeneration reduces national need for fuel significantly. Based on industrial experience, 
about 20 to 40% reduction in energy cost is achieved with cogeneration. It also offers a low operating 
cost and it is a low cost alternative to buying power. Furthermore, cogeneration provides reliable 
power, very important for industrial processes. 

Deregulation of power generation in the U.S. has resulted in large blocks of private power at 
modest cost and high reliability. Private power projects attract joint ventures which bring expertise 
from the private sector. Combined cycle units have very high efficiencies which enhance economics. 
New plants have very low emissions because of new technologies and tight environmental controls. 
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CLIMATE FOR PRIVATE POWER INVESTMENT 
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The developing countries of Asia are taking a serious look at the potential to open up power 
generation to the private sector. Local industrial leaders and foreign companies are talking to 
governments about the possibilities of investing in power plants that would be owned and operated by 
private companies at least for an initial period. Singapore and Malaysia are considering privatization 
of the overall power system, while Pakistan and the Philippines have issued letters of intent to 
companies for large thermal power projects. Indonesia has been pursuing BOT discussions with 
several consortia and even Thailand has raised the possibility seeking private capital for new power 
plant construction in the future. Interestingly, one of the most advanced projects is in China, where the 
government has agreed to permit a Hong Kong investment group to build, own and operate a large 
power plant. 

Privatization of the power system and other public services has been a growing focus of bilateral 
and multi-lateral donors. AID has completed assessments of the potential for private power in 
Pakistan, India, Thailand, and Indonesia. The Asian Development Bank is currently engaged in a 
study of issues affecting the viability of private power in the region. The World Bank has led the effort 
discussed below in Pakistan to develop a multi-donor-supported private power project. Interest has 
grown as financial stringencies and inefficiencies in public systems push planners and policy makers 
to look for new ways of mobilizing and conserving capital. 

This interest is reinforced by the rapid growth in electricity demand in the region. Asian economic 
growth rates have been generally higher than in other developing regions and electricity demand has 
increased by 5-10% per year in most countries. The capital requirements in energy and power to 
support continued economic growth are enormous. AID recently prepared a report to Congress on 
"Power Shortages in Developing Countries: Magnitude, Impacts, Solutions, and the Role of the 
Private Sector" which estimates that 1500 GW of new generation capacity will be needed by 2008 
under current trends and with medium economic growth. This capacity would cost over US$2.6 
trillion or an average of over US$125 billion per year (compared with the estimated.US$50-60 billion 
currently being spent per year). The report concludes that private investment in power generation 
can playa role in ensuring adequate growth in capacity. 

The U.S. has a predominant expertise and experience in private power production and sales to a 
central utility grid. Although U.S. electricity growth has been lower than in the developing countries, a 
great deal of the new capacity added over the. past several years has been by independent 

• The views expressed in this paper are those of the authors and do not necessarily represent those of the US 
Agency for International Development of the US Government. 
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producers. Such utilities as Virginia Electric Power Company (VEPCO). are looking to purchasing 
power from private producers for the majority of their future requirements. VEPCO's current 
generation capacity of 10,000 MW will be augmented by nearly 6000 MW of privately-owned power 
by the year 2000. Major changes are occurring in the U.S. market since we started looking at the 
applicability of PURPA (the Public Utilities Regulatory Policies Act) to developing countries several 
years ago. The evolution toward competitive bidding systems, such as in the New England and 
Virginia is one such change. AID is exposing leaders in these countries to U.S. approaches through 
training programs and seminars. For example we held a major workshop in India last year and 
sponsored the visit to the U.S. of an Indian delegation interested in cogeneration. Meetings will be 
held this year in the Philippines, Indonesia, and ASEAN that will involve U.S. industry, utility and 
financial experts. The flow of information on the U.S. experience will grow as countries begin to 
examine the issues in their own context. 

The following discussion considers Pakistan and its pioneering effort to develop private power as 
a major portion of its future electric system. 

PAKISTAN'S POWER SYSTEM 

Pakistan's power system is strongly influenced by the seasonal characteristics of the hydro 
facilities in the system, principally Tarbela and Manga. Current overall installed system capacity is 
about 6653 MW, of which 2901 MW is hydro and 3615 MW is thermal and 137 MW is nuclear. The 
significant drop in hydro availability during the winter months and before the monsoon creates a need 
for substantial thermal capacity. Fuel oil and gas plants are the main thermal units. The country has 
experienced load-shedding over the past five years and this will get worse if new capacity is not 
added on schedule. AID is making a major contribution to thermal capacity by financing, along with 
the Asian Development Bank, a 1000 MW gas-fired combined cycle plant at Guddu. Gas supplies are 
currently limited but promising. Many of the estimated reserves are of low Btu content. High sulphur. 
low Btu coal also exists and attention is being given to developing this resource. Industry has 
responded to the load shedding by purchasing small diesel generating sets. These are high-cost 
units using imported diesel. 

The country is paying a substantial economic price for the delays in new large-scale capacity. 
The Water and Power Development Authority (WAPDA) was only able to achieve 50% of its planned 
capacity expansion during the Sixth Five Year Plan (1982-87). In particular, decisions on new hydro 
capacity have been thwarted by political controversy over control over water and resettlement issues. 
The Seventh Five Year Plan calls for an increase of 6578 MW during 1988-1992, comprised of 2258 
MW hydro and 4320 MW of thermal. The government is under severe pressure to reduce the 
financial support to WAPDA. The energy budget currently consumes about 40010 of the total 
development plan budget with power representing 70% of the energy amount. An allocation of Rs. 
17.3 billion (about US$1 billion) has been made for the power sector in the annual plan for 1988-1989. 
The government is seeking to increase WAPDA's off-budget resource mobilization and last year 
authorized WAPDA to issue Rs. 2 billion in bonds to the public. After many years of declining real 
electricity tariffs, the GOP has moved to increase tariffs in FY86, FY87 and FY88. With an average 
increase of 16% this July, tariffs reached a level representing about 80% of the long-run marginal cost 
of 1.2 rupees. WAPDA is meeting about 40% of its investment program from internal funds. 

EVOLUTION OF PAKISTAN'S PRIVATE POWER POLICY 

AID has worked closely with the GOP since the early 1980s in considering the role of the private 
sector in energy resource development and power. A major emphasis of this cooperation has been 
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on the exploration and development of Pakistan's indigenous coal resources in the Lakhra area of 
Sind Province. In a move to stimulate private interest in investing in the Lakhra coal resources, 
WAPDA in 1983 issued a request for expressions of interest from the private sector. One of the 
options open to companies was an all privately owned and operated coal mine and power plant. 
Although this option was not pursued by WAPDA in later solicitations, it marked a significant step in 
the evolution of Pakistani willingness to consider private participation in this strategic sector. 

As the load-shedding situation worsened and knowledge of the Lakhra coal reserves increased, 
Pakistani industry began pressuring the government to set up their own plants. In November 1985, 
the Ministry of Water and Power announced a new policy to induce the private sector into power 
generation. The policy limited involvement to plants fueled by domestic coal or imported oil. 
Companies would be guaranteed a 60% capacity factor on an annual basis and would be required to 
put up 25% equity from local and foreign exchange resources. These projects would be treated as 
industrial entities enjoying certain investment incentives. The GOP would not issue sovereign 
guarantees for the projects. Private investors would assume the risks and earn a return that was not 
guaranteed (the informal guideline was 18% based on the 60% capacity factor). The debt service 
would therefore not add to the public debt burden. Shortly thereafter, the Karachi Electric Supply 
Company issued a request for proposals for a 120 MW diesel unit at Hub Chowki near Karachi. About 
thirteen proposals were received for this project, all involving local companies with some having 
foreign partners. 

AiD provided advisory services to the government in private power during this period, including 
an assessment team that found significant potential for gas-fired private generation and cogeneration 
in industry. Assistance was also provided in developing the basics of a power purchase agreement. 
In April 1987, the GOP asked the World Bank to take the lead in developing a program to support 
private power projects. With this growing evidence that the GOP was serious about moving ahead to 
implement the private power policy, a number of companies submitted more formal proposals to the 
Ministry of Water and Power. Proposals have been received from the following companies: 

Habibullah (with Siemens) for a 130 MW FBC plant at Lakhra; 

Pakland (with Pyropower and Bechtel) for a 132 MW FBC plant at Lakhra; 

Xenel/NIDC (Japanese/British) for a 1200 MWoil unit on Hub River near Karachi; 

INTRAG with InterRedec Group and United Engineers for an 80 MW FBC unit at the Salt 
Range in the Punjab; and 

Hadson Corporation for a 120 MW FBC unit at the Salt Range. 

In addition, the GOP plans to issue a solicitation for a 100 MW gas-fired private power plant at the 
low-quality Nandpur gas field. 

The Government, following approval by the Economic Coordination Committee of the Cabinet, 
has issued letters of intent to the Habibullah and Xenel/NIDC projects. They have also issued a letter 
of intent to the Fecto Group for the Hub Chowki 120 MW diesel project. The letter of intent is a rather 
detailed document that contains a specific price for power that the investor feels can be met if the cost 
assumptions are valid. The investor is required to place a performance bond upon receipt of a letter 
of intent to ensure the government that the project feasibility work and financing will be developed in 
a timely fashion, generally within six months. 

Major emphasis has been placed on the role of private power in the new Seventh Five Year Plan 
(1988/89 to 1992193). Due to the serious budget situation and to encourage potential investors in the 
light of the large XenellNIDC project, the Seventh Plan sets an ambitious target of 2300 MW for the 
private sector (35% of total expected capacity additions for the Seventh Plan period). 
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MULTI-DONOR SUPPORT PROGRAM 

During the first-half of 1988, the World Bank with substantial assistance from USAID, developed 
the overall framework for a multi-donor program of support for the private power policy. The World 
Bank's umbrella project was approved in June 1988 and the agreement signed with the GOP in July 
1988. The project has three main elements: 

1. Institutional Strengthening; 

2. Private Sector Energy Development Fund; and 

3. Securtty Package. 

Institutional Strengthening 

Key GOP organizations will be strengthened under the project so they can effectively implement 
the program. Strehgthening will be needed for the two key processes: Project Approval (including 
planning, project solicitation. review and approval) and Project Financing. The Ministry of Water and 
Power will be assisted in the establishment of a formalized process for the solicitation and review of 
proposals and in the preliminary assessment of the technical, economic and environmental feasibility 
of projects prior to the issuance of a letter of intent. WAPDA's capacity to negotiate agreements for 
the purchase of power from private producers and to operate an interconnected system will be 
increased. The National Development Finance Corporation will be supported in its role as appraiser 
of the final feasibility and financial package and financier of a portion of project debt. The Ministry of 
Petroleum and Natural Resources capability to review private sector proposals for coal, gas and other 
energy resource development will be improved. USAID will provide the funding, along with the World 
Bank and the British ODA for the technical assistance and training required by each agency. An 
investment guidelines brochure for the program is under development. 

Private Sector Energy Development Fund 

The program is estimated to cost about US$1.893 billion equivalent. Funding is estimated to 
breakdown as follows: 

World Bank == US$150 million; 

Cofinanciers 

PS Equity 

PS Loans 

US$415 million; 

US$470 million; 

== US$858 million. 

A Private Sector Energy Development Fund is being created within the National Finance Devel 
opment Corporation. The donors will provide loans and grants to the GOP with sovereign guarantees. 
These funds will be in turn lent to the Fund at an interest rate that allows the Fund to accumulate 
resources over time to support private energy projects. The Fund would lend to approved private 
energy projects, including energy resource development projects as well as power projects, for up to 
30% of the cost of any project. The initial terms of the loans will be: 14%, up to 23 years, and up to 8 
years grace. This rate will be reviewed each year. The 14 percent on lending· rate is equal to the 
prevailing rate on foreign loans to industrial enterprises and GOP's loans to most energy sector 
entities. Since the investor must put up 25% equity, 45% of a project's cost must be raised from other 
sources if the full limit of the Fund is used. 

Initial contributors to the Fund are expected to be the World Bank, USAID, the Japanese EXport­
Import Bank, British ODA, Italy, and W. Germany. 
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While the broad participation of the donors in this program certainly provides a considerable 
measure of security for investors and the government, additional measures have been developed that 
seek to reduce risks for investors, the GOP and the donor agencies. Some of the key measures 
include: 

A set of agreements would be concluded covering: Power Purchase; GOP obligations; construction; 
operation and maintenance; and fuel supply. The Power Purchase Agreement would contain 
indices for adjustment of the purchase price: The GOP would guarantee the Power Purchase 
Agreement between WAPDA and the private producer. 

Contractor performance guarantees and debt service reserve escrow account. 

Subordination of Fund debt to commercial loans and/or exports credits. 

Close monitoring and detailed review of proposals and projects by the World Bank. 

The limited resource financing approach being established seems to be acceptable to investors, 
as evident from the growing number of proposals. Since no agreements and financial packages have 
been concluded, it Is still too early to determine the reaction of commercial banks to the program. 

POTENTIAL ECONOMIC IMPACT OF THE PROGRAM 

The new program clearly has significant economic implications for Pakistan. Of special importance 
in this regard would seem to be the following: 

(1) The program will mobilize additional investment resources and free up government resources 
for other sectors. 

(2) It will greatly expand oil imports if the XeneVNIDC project proceeds and increases the 
vulnerability of the economy to future increases In international oil prices. 

(3) The local equity and debt financing requirements will put additional pressures on the 
financial system to reform reserve requirements and to move towards longer-term project 
financing. 

(4) An important new market for domestic coal will have been established (if the FBC projects 
go ahead), with important regional development impacts. Clean coal technologies will be 
transfered to Pakistan from the outset. 

(5) Unutilized low quality gas fields, uneconomic for pipeline development, may be economically 
exploited for power generation. 

The program may also help to improve the overall efficiency of the system as well as reduce load­
shedding. H the purchase price for the electricity produced by the investor is close to long-run 
marginal cost, it will encourage the government to increase tariffs to avoid subsidies and will help to 
create an environment in which renewable energy investments may be economically attractive. 

IMPLICATIONS FOR OTHER ASIAN COUNTRIES 

The countries. of the Asia region are still generally in the early stages of urban industrial 
development. Their need for electricity is likely to continue to grow rapidly. Due to the large capital 
requirements of these power systems and the high opportunity costs of capital in these economies, 
governments must seek to develop more efficient systems of generation, transmission, distribution 
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and end-use consumption. The adoption of a private power development policy, along with price 
reform and load management measures, can be an important component of an overall strategy to 
move towards a more efficient electricity system. With its abundant natural gas resources (e.g. 
Thailand, India, Bangladesh, Malaysia, Indonesia, China), the potential for efficient, low-cost 
cogeneration and combined cycle plants is significant. Nevertheless, such a policy should not be 
limited to large-scale units, but should provide an opportunity for private power investments in small 
focal grids, rural towns and industrial parks. tt is perhaps in these applications, depending on the 
quality and quantity of the local resource base, that renewables (e.g. wind, small hydro, and solar 
energy) can compete with more conventional options. 

In the U.S., a significant share of our capital markets are oriented toward electric utility financing. 
The institutionalization of a private power policy can serve to stimulate capital market development in 
developing countries and pave the way for a more dynamic and favorable investment climate for 
private industry. The Pakistan case has illustrated how a coalition of industrialists, financial and 
economic planners, and power system managers can push through a private power development 
policy. And, private investors have quickly moved to propose projects with significant equity 
commitments. H this has been true in the volatile political environment in Pakistan, it would seem that 
investors would be at least equally attracted to certain other Asia-Pacific countries that make clear 
commitments to private participation in power. 
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Some Thoughts on Why and How to Initiate Private Power 
in Pakistan 

INTRODUCTION 

Charles J. Cicchetti 
Deputy Director, Energy and Environmental Policy Center 

John F. Kennedy School of Government 
Harvard University 

and 
Managing Director 

Putnam, Hayes, and Bartlett. Inc. 
Cambridge, Massachusetts, USA 

Traditionally. electricity supply enterprises have been vertically integrated to provide generation, 
transmission and distribution. In the majority of nations, electricity supply enterprises are governmentally 
owned and operated. In a smaller number of other nations, most notably in North America, the 
electric utilities are privately owned and regulated by government. 

Increasingly in both developed and developing nations, there is an urge to restructure electricity 
supply. The reasons are often quite varied and typically involve economic, financial and engineering 
factors. Alone, such factors probably would not be sufficient to invoke such profound changes. 
However, increasing costs and/or the failure to balance demand and supply soon invite political 
interest. This becomes the catalyst that increasingly mobilizes efforts in various nations to restructure 
the way in which electricity is supplied. 

WHY PRIVATE POWER? 

Restructuring is a euphemism for permitting the entry of nontraditional generators of electricity. 
In the case of governmentally owned utilities, this is called privatization. While not intended to include 
all of the reasons proffered for independent power generation (this term is meant to include 
independent power generation supplied to both privately and governmentally owned utilities). the 
arguments in favor of restructuring include: 

Competition is a more efficient regulator of behavior than politically controlled regulation of 
privately or governmentally owned monopolies. Markets. not utility and government 
bureaucrats, are expected to be better able to ensure that electricity is produced and used 
efficiently. 

The historic natural monopoly or decreasing unit cost arguments in support of large-scale, 
highly centralized, franchised monopoly power companies no longer seem to apply, if they . 
ever did. 
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Vertical integration of generation, transmission and distribution is not needed for engineering 
or economic efficiency, and such organizations thwart competition and often result in a rigid, 
misleading bundling of utility services and attendant tariffs. 

The pursuit of economies of scale and large unit size by utilities insulated from competition 
led to a technological fix that often produced very costly, not so-successful, large-scale 
power stations, most notably some nuclear power follies in both the U.S. and U.K. 

Long gestation periods for large-scale, capital-intensive power stations are typical. These 
are often combined with high interest rates, construction cost escalation, assorted delays, 
unanticipated falling demand in developed nations, and externally mandated credit restrictions 
in emerging nations. Accordingly, many politically reasonable people are seeking a new 
entity or entities to get the job done with different political risk and with lower economic cost 
in the future. 

Macroeconomic arguments are sometimes put forward to express a need for new generation 
and to stress the correlation between electricity availability and GNP growth as well as 
between electricity pricing and competitive advantage. The former is more applicable for 
developing nations, and the latter applies more or less equally to both. 

Selling shares of governmentally owned assets to the public raises capital for the nation's 
treasury, which can be used to ease credit tightness and national indebtedness. 

The section entitled "The Objectives for the Power Sector ill Pakistan" reviews the relevance of 
these arguments for a particular country, Pakistan. Institutional and financial realities in Pakistan are 
also important. Based upon this discussion, the section "Three Approaches for Mobilizing Private 
Sector Capital and Initiating Private Power Development in Pakistan" defines three approaches for 
the privatization of new power production in Pakistan. Finally, the policy recommendations are 
summarized. 

THE OBJECTIVES FOR THE POWER SECTOR IN PAKISTAN 

There are three generally recognized policy objectives for the power sector in Pakistan: 

Increase generating capacity In Pakistan primarily to reduce the current load-shedding at 
peak of about 1600 MW, or about 40 percent of the January 1986 estimated connected load. 
Furthermore, a goal of adding 1000 MW per year for the next four years has been 
announced by the Government of Pakistan (GOP). The feasibility of nearly 2400 MW of 
generation over the next decade from nontraditional suppliers (the so-called private sector 
window) has been discussed by USAID and the World Bank. However, achieving even half 
of that amount, sooner rather than later, would be a success and represent nearly a 20-
percent increase in current capacity. 

Introduce Incentives for reducing the cost of new generation and Improve the efficiency 
of unit operation. WAPDA, the governmentally owned power company, operated plants 
which are notorious for their inefficient operations, overstaffing and losses. The incentives 
for privately owned and operated plants are expected to improve operating efficiency. 

Mobilize new sources of Investment capital for new power generation from the private 
sector, both domestic and foreign. Additional investment capital will be raised by offering 
a sufficient level of return to new investors in exchange fortheir accepting the risk inherent in 
plant construction and operating performance. However, capital for any purpose in Pakistan 
is scarce and constrained by current capital market conditions and regulations, and this will 
undoubtedly affect the success of private sector power. 
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There are also four lesser reasons, which are suggested in a more general fashion, in support of 
a program for private power. The first three are relevant for Pakistan. All four are summarized as 
follows: 

Allegations of power sector inefficiency are ubiquitous. Some argue that it would be 
possible to quantify such accusations through "yardstick" comparisons of the traditional 
electricity supplier and independent power producers (IPPs). For this to be true. the two 
suppliers must have the same service. operating, and investment constraints. While this 
would hardly ever be the case, it is important to hold government entities to some sort of 
efficiency or performance standards. 

Markets are more resilient than monopolies in addressing uncertainty and changing relative 
prices, new financial conditions and unexpected swings in demand. 

In developing countries, capital formation is often constrained by both: (1) general national 
credit restrictions imposed by the international banking system; and (2) internal government 
policy that restricts domestic capital markets so as to favor government entities at the 
expense of private initiative. When private-sector power is proposed, the inefficiencies that 
can be caused by restrictive credit policy, which favors government entities. become quite 
obvious to government. Given a government demand for private power. one expected 
ancillary effect is to increase pressure on developing nations to ease restrictions on 
domestic private capital markets. 

Once competition on the supply-side of power markets is established. the prospect of 
increased demand-side competition increases. This can happen by eventually divesting 
distribution companies from the vertically integrated national monopoly, as is being 
contemplated in both the U.K. and Turkey. In addition, industrial customers may. under 
quite reasonable conditions and pricing schemes, be given the right to by-pass their 
monopoly supplier and to purchase directly from independent generators. Increasing 
supply-side competition is a very important first step in improving production efficiency. 
While not immediately relevant for Pakistan, to achieve the full measure of economic 
efficiency. competitive markets most likely will require both more suppliers (the first step) 
and more buyers (a future logical extension). 

THREE APPROACHES FOR MOBILIZING PRIVATE SECTOR CAPITAL AND INITIATING 
PRIVATE POWER DEVELOPMENT IN PAKISTAN 

Both Pakistan-specific and general reasons suggest that the efficiency of power production in 
Pakistan can be increased by increasing the rate of private power. The next logical question to 
address is, "How can this be initially accomplished?" For discussion purposes, it is useful to analyze 
three policy choices. As these are reviewed, it will become obvious that various features of each can 
and probably will be combined for various private sector power projects. 

Plan A: Purity of Purpose and High Price 

Pakistan capital markets impose significant constraints on private domestic capital formation. 
Additional foreign capital for private power projects would most likely require some form of government 
assurances related to foreign exchange rate risk, nationalization and funds repatriation. At one 
extreme, the conceptually pure-market solution for private power would simply leave government out 
of the equation. Private capital markets would establish the cost of capital without government 
intervention, assurances and guarantees. 
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The historical treatment of foreign investments in Pakistan is good. There has not been any 
significant nationalization of foreign-owned enterprises. Inflation has been modest. There are 
relatively simple rules for repatriation. However, credit rules are also well-known. They favor 
government institutions such as NDFC, BEL and WAPDA. Concomitantly, they discourage long-term 
deposits in banks,and long-term private bond markets are almost unheard of in Pakistan. 

Pursuing conceptual purity in private capital market formation, i.e. leaving government out of the 
process, most likely comes at a very high price in terms of the resulting cost of private sector capital. 
Without easing the current private-banking and bond-market rules, hurdle rates of return for private 
capital of at least 30 percent does not seem unrealistic for private equity, and unsecured private debt 
would not be much less. The government program for private sector power is based on an indicative 
(Le. using WAPDA as basis of comparison) internal rate of return on equity of 18 percent. In order for 
private sector projects to close this gap, they must significantly improve construction, operating and 
performance efficiency relative to WAPDA. Even if successful, this would mean that much of the 
efficiency gain of a winning competitive tender would not reduce the cost of electricity in Pakistan. 

Plan B: Switch Gears and Divert Government Attention from Private Power Development to 
Reforms in the Domestic Capital Market 

Commercial Banks in Pakistan cannot be expected to finance private power with long-term debt 
in Pakistan because private banks have very high reserve requirements, which severely restrict their 
lending. Commercial banks are also prohibited from accepting long-term certi'ficates of deposit and 
other extended time deposits. Power plants, however, are typically financed for up to thirty years with 
long-term debt, either bonds or mortgages. Commercial banks cannot be expected to lend money for 
long periods, when their time deposits do not match, or at least approach the required loan period. 
Even if this problem could be reduced through variable rate or floating interest bonds, there would still 
be two problems. First, credit restrictions in the form of reserve requirements would significantly 
constrain the pool of capital. Second, under such an arrangement, private sector purchase power 
agreements would most likely require some sort of interest rate adjustment. 

Long-term bonds might be an answer, but these would compete against WAPDA and NDFC. In 
order to compete, they would most likely require some form of "whitening," "bearer," and/or tax-free 
status. Accordingly, private-project-specific bonds would require a tacit government approval of a 
shift of capital formation from government entities to the private sector. In a capital shortage, 
governments look for additional sources of government capital and do not usually support substitutions 
of scarce capital from government to private investors. 

Assuming the GOP decides to make such a substitution in favor of modifying private capital, a 
number of steps can be taken to expand and reduce the cost of private capital. These include: (1) 
easing reserve requirements; (2) allowing commercial bank reserves to be invested in private power 
and still count towards the bank's required reserves; (3) permitting and encouraging long-term 
commercial bank deposits; (4) supporting with favorable government concessions a long-term bond 
market; (5) depositing government or donor-funding for private power projects in commercial banks 
on a long-term basis; (6) assuring internationally financed private power investments against foreign 
exchange rate fluctuations and repatriation; and, (7) permitting as an alternative to (6), foreign 
exchange rate escalation clauses, with flow through to the retail tariffs in WAPDA's purchase power 
agreements. (This last step would shift foreign exchange risk from the GOP to the retail customers of 
WAPDA). 

Most likely some of these steps would also introduce greater economic efficiency in the nation's 
capital markets. By reducing capital cost, they would also reduce the prices bid for private-sector 
power tenders in Pakistan. But recommending such a policy is akin to advice based on "perfection 

\ 
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and despair" .. This is because perfecting the capital markets of Pakistan is not going to happen in the 
short run. And private sector power has too many inherent advantages to put it on hold as private­
capital efficiency is pursued. 

Plan C: Mlx-and-Match and Then Fill the Gap 

There is a strong sentiment that private-sector power is most likely more efficient and less 
expensive in terms of macroeconomic consequences (e.g., balance of payment, credit formation. and 
GOP risk-taking) than WAPDA-supplied power. More importantly, if private-sector power cannot beat 
WAPDA's avoided cost. adjusted (up or down) for macroeconomic effects, it should not be developed. 

From the GOP's perspective. it seems desirable to increase equity investments, donor-funding, 
and supplier credits. To accomplish this might require some form of repatriation assurance or foreign 
exchange guarantee. Financial concessions or assurances should not be offered unless: (1) the 
GOP receives payment for accepting the inherent risk or (2) the GOP determines that these are 
necessary "prices" it must pay to attract additional foreign and domestic capital. Nevertheless, 
without reforming the private capital markets, government foreign exchange and repatriation guarantees 
would most likely be insufficient to attract sufficient additional private capital for even modest-sized 
projects. 

To attract the additional capital, the GOP would then have to consider the following additional 
policies: (1) permit and encourage NDFC and DFls to invest in a private power project; (2) ease its 
policies to establish long-term bonds for private projects; (3) institute some form of additional GOP 
guarantees. Such policy decisions would result in a mix of GOP and private-sector capital. These 
actions would reduce the direct project financing costs and prices that could be tendered by IPPs. 
They would also be expected to mobilize additional sources of private capital for power station 
development in Pakistan. 

Such a mixed private/public strategy is achievable in the short term. Project-related credit risk 
could also be built into such schemes thus reducing GOP risk. This mixed private and government 
financing would achieve the introduction of private capital, competitive market risk and economic 
incentives into the power market of Pakistan. Specifically: 

1. The IPPs, not the GOP or WAPDA, would accept construction cost risk. 

2. IPPs would be given strong incentives for achieving efficient operating performance. 

3. IPPs would enhance their long-term return by paying attention to maintenance, project life 
extension, part replacement, etc. 

4. IPPs would become a benchmark competitor for determining WAPDA's avoided cost. This 
can be used by the GOP to evaluate and to determine the future role of its national electric 
power enterprise. 

5. IPPs would infuse additional private capital (equity and supplier credits at a minimum) to the 
nation's power sector. 

6. The viability of IPPs would be established. 

7. Additional capital market reforms to expand the private sector in the Pakistan economy 
would be identified. 

8. Many of the government guarantees might be phased out over time once private power 
project success has been demonstrated and modifications in capital market regulations are 
acted on by the GOP. 
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The GOP should decide its long-run objectives and the current steps that will help to achieve 
them. It is both reasonable and sensible to take existing capital market restrictions as given in the 
short term. Pakistan would, however, benefit from more power, as well as the introduction of broad­
based incentives to minimize operating cost and construction cost and to attract additional investment 
capital for elactric power development. The mixed private/governm~nt financing strategy described 
above makes significant progress in these directions. How far the GOP should go in making capital 
formation concessions and guarantees must be compared to how much the GOP is directly prepared 
to pay for private power. Because these matters represent direct trade-offs, the best strategy for the 
GOP is to prescribe very little, receive tenders, negotiate finance and only concede on guarantees 
after it and the IPPs have both had to lay some cards on the table. 

To be sure, such a mixed public/private strategy is time-consuming. But compared to the amount 
of money involved and similar experiences elsewhere, the time required is neither extraordinary nor 
wasteful, given the stakes. The learning curve for a new endeavor is always the most difficult and 
frustrating. However, careful attention to detail during program infancy by the GOP and donors will 
ensure that the baby will both walk, talk and mature into a strong and reliable person in the future. 

John M
Rectangle
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My first comment is the independence of the regulatory body. This is actually a very important 
issue, particularly in the case of Thailand. As you know we have three utilities; EGAT, which is a 
generation company, selling kilowatt-hours to two distribution companies - MEA and PEA. MEA sells 
in the area around Bangkok and PEA in the rest of the country. They are all owned by the 
government. Representatives from EGAT, MEA and PEA as well as representatives from organizations 
like Petroleum Authority of Thailand (which is state-owned) sit on all sorts of government committees. 
So in a way these independent bodies are not all that independent. There is bias. If we are to 
promote private power, we may need to modify the structure of our bodies. In practice, however, it 
would be difficult to carry that out because of the relationship between the government, the utilities 
and these state enterprises. Even if we eliminate the representatives of the MEA and PEA, ministers 
sit in the Cabinet, so the decision of the government would still be biased. But I think its an'important 
concept, that the regulatory body should be independent as much as possible. 

The other point, is that if we are to have private power, then the utilities must be allowed to 
compete with private power on an equal basis. There are really two sources of distortions in the 
present system which could put one party at a disadvantage to another. One is the taxation system. 
EGAT, for example, has to pay import taxes on equipment while a lot of these private power 
companies will probably be exempted from paying import duties. But at the same time, EGAT pays 
only 15% income tax while private companies will be paying 35% income tax. So one of the things the 
government should do is to make the taxation system fair to both parties so that they are competing 
on an equal basis. Another example of distortion is that the utilities in Thailand are operating in an 
environment quite different from that of the private sector. There are all sorts of rules and regulations 
governing the operation of state enterprises which could make them uncompetitive. All sorts of things 
the private sector could do easily could not be done by state enterprises in this country. They will 
have to seek approval'l:rom di'lferent government agencies. If we are to compete then competition 
should be done on an equal basis. This is something that is now being discussed. 

Fuel price is also something we have been discussing a lot in Thailand because the fuel prices in 
this country are regulated by the government. If the fuel prices are not correct, i.e., do not reflect the 
true economic cost (which has often been the case in the past), then you could have the private sector 
generating electricity in projects which are financially viable but economically unviable. For example, 
between 1980 and 1985, the price of fuel oil was subsidized by the government. However EGAT was 
using natural gas and lignite whose price could be higher because EGAT evaluates its investments 
on economic cost rather than financial cost. 

On regulation, it has been mentioned that we have not been able to give a set of guidelines for 
private power generation and sales. This· is because the electricity tariff structure in this country is 
quite distorted. It would be difficult to allow direct sales between private generator and consumers 
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because it would introduce considerable distortion into the system. It was therefore decided to allow 
sales only to EGAT. However, the decision-making process and the financial arrangement has been 
complicated slightly by our present structure of the utilities. As I have mentioned, we have three 
utilities; EGAT, MEA and PEA. And again within the system there seems to be a lot of distortion. In 
certain cases, the distortion has been built in just for convenience, like the selling price between the 
utilities. They don't really reflect the economic cost. There are two reasons for this. One is 
convenience. The other reason is that PEA has to sell electricity to the rural area. The cost is high 
since the government sometime ago has decided that the tariff structure has to be the same 
throughout the country. So some form of subsidy has to be given to PEA. That subsidy, it was 
decided, would be provided through the price. So PEA pays about 1 baht per kWh while MEA pays 
EGAT 1.4777 baht per kWh. That in itself has distorted the economics of the decision-making 
process. In the present system I think that the decision to purchase power, or whatever, will have to 
be done jointly, which makes life more difficult. Nevertheless, we have come up with a set of rough 
guidelines. The target now is to come up with a clear set of regulations, including the price, by the end 
of this year. It seems that the difficult part will be establishing the price. 

Indonesia 

Dr. N. Sudja 
Director of Systems Planning, PLN 

PLN is embarking to build a combined cycle in East Java of 900 MW, which will be possibly 
financed through export credit, that is, the conventional funding, but with a second option which is the 
BOT concept. In our least-cost calculations, we use a reference cost based on coal power plant and 
combined cycle power plant. The generation cost generally consists of the capital cost, fuel cost, 
operation and maintenance cost. 

The cost of generation is to some extent decided by the capital cost. The estimated capital cost 
for the proposed 600 MW coal power plant is US$600IkW. It would take five years to construct that 
power plant, so that, with interest rate of around 29%, the total cost will cor1)e out to be US$775/kW. 
For a BOT investor to be competitive, he must be able to build that power plant earlier than five years. 
This is one point of competition between the utility and the BOT. The capital cost is determined by the 
interest rate and the depreciation time. The utility presently is using the interest rate of 12%. 
Investors usually would be using a higher interest rate based on a commercial rate plus perhaps risk 
coverage. On the depreciation time, PLN depreciates its coal plants in 25 years, and combined cycle 
in 20 years. The investor, of course, wants to have early return on investment, so they probably 
depreciate the power plant in a shorter period, say 10 years or 15 years. And that will increase the 
capital cost component of the power plant. Also, the investor usually finances the project, at least part 
of it, through equity, and this equity usually requires high rates of return, as high as 50%. 

On the fuel cost, it would be more realistic to base the fuel cost on the actual price. The investor 
will not make profit from the fuel because the fuel must be based on the actual price. Whatever the 
fuel is paid for or bought by the operator of the power plant, it must be paid by the utility. 

On the third issue of the operation and maintenance, foreigners who come to a South-East Asian 
country and invest their capital must send some operators. These operators usually ask higher 
salary, so that this also increase the total cost of the generation. 
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For these reasons, I don't believe that BOT could compete in Indonesia, as long as we are able 
to get a soft loan. On the other hand, I do believe that we will have potential on cogeneration and 
captive power. There are about 5000 MW of captive diesel power plants at present. A lot of this 
captive power capacity is not utilized, so we can buy power from these units for peaking instead of 
investing in new capacity. 

Philippines 

Mr. Alberto Dalusong III 
Head of Planning Services, Office of Energy Affairs 

In the medium term the investment required in the energy sector in the Philippines will claim 
about one third of the total infrastructure requirement of the country, if the government will assume all 
the cost of the power infrastructure. It is presumably this situation which has prompted the highest 
policy authorities to pursue the concept of private sector power generation, and in general also to 
encourage private participation in energy sector activities. This idea of private participation in the 
power sector was initiated because of the big chunk of investment required by the government to 
finance the power expansion program. Not a large part of this can be provided by the private sector, 
but we would like to start and see how much they can provide. 

Power sector regulation in the Philippines is not an activity which is regulated by one entity. The 
National Power Corporation, the national utility, is essentially self-regulating; MERALCO is regulated 
by the Energy Regulatory Board; and the electric cooperatives are regulated by a different agency. 
The Philippine power sector is essentially composed of these three major entities which are regulated 
by three different agencies. The direction is for the government to mandate a single body that has 
jurisdiction over all of the power sector entities, but so far that has not been taking place. Also, just as 
in some other ASEAN countries, energy pricing in the Philippines is not as efficient as we want it to be. 
Power pricing in particular is undergoing review and the policy is to move towards long-run marginal 
cost pricing. But as it is, the pricing of electricity in the Philippines gives much to be desired. This 
problem is recognized and something is being done about it. 

With these circumstances, the government has made a policy statement that will encourage 
private sector participation in the power sector. As has been mentioned, the Office of Energy Affairs 
(OEA) co-sponsored a seminar in the Philippines on the BOT approach to private power. This is one 
approach that we are exploring and in fact the National Power Corporation is in serious negotiation 
with one proponent. We have also been looking at cogeneration for quite sometime now and we offer 
free services and free energy audits to companies who are interested in the idea. We even offer 
financial support through the Technology Transfer for Energy Management (TTEM) project. Hopefully, 
these concrete steps the government has taken give the private sector the proper signal that, in fact, 
the government is serious in private sector participation. 

There are, however, several difficulties that we face and one of them is pricing. We have heard 
that the U.S. PURPA legislation has resulted in different pricing approaches. Even on the same 
concept of avoided cost, several approaches were developed. Some have worked, but some haven't. 
This experience will be helpful to us because the effects of the different approaches are now known. 
I think pricing will be the most important issue for private power in the Philippines. We have had 
experience with geothermal steam pricing in which the government energy development company 
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negotiated with the government power company on steam price and never reached an agreement. 
So even the government negotiating with itself has been a problem. I feel that government 
negotiating with the private sector will pose similar problems. This is why we are looking deeply into 
the pricing aspect of private power in the Philippines. I was intrigued with the market approaching 
pricing as if it were some sort of a commodity, i.e. where companies are bidding among themselves, 
instead of comparing this with what the state utility submits as the reference price and accepting all 
those which fall below (as in the California model). 

Also in the Philippine context it is important. that the institutional linkages are identified and that 
their respective roles are delineated. We have been in discussion with the National Power Corporation 
in their negotiation with the first BOT proposal. H has resuHed in several problems. We found out that 
several approvals have to be secured from different government agencies, such as the Department of 
Trade and Industry, Customs, Central Bank, etc. If these approval procedures can not be streamlined, 
it will hinder the development of private power in the Philippines, especially since one strong 
motivating force behind private power is the urgency with which power is needed. Several hundred 
megawatts will have to be installed within the next two to three years. If we can't get our acts together, 
the government will have to pay the bill. 

It has been raised several times that there may be some problem convincing distribution 
companies in the Philippines to accept cogeneration because it will affect their market. I think the 
growth in the Philippines is such that this will not pose serious concern, although I have to refer that to 
MERALCO and other private electric cooperatives. Notwithstanding these problems, the policy is still 
to attract and to encourage the private sector. The government is working on the rules and 
regulations under which these activities will be undertaken, and we are working with the National 
Power Corporation, all the electric utilities involved, and even with the industry people. From what I've 
heard so far. from Thailand and Indonesia, we are the first ASEAN country with the potential to have a 
significant chunk of power from the private producers. We have not made all the proper decisions but 
we have identified the issues and made some correct steps towards the proper solution to these 
problems. 

Malaysia 

Mr. O.K. Jesuthasan 
Deputy General Manager for Operations, National. Electricity Board 

In Malaysia, we had a number of private utilities a little while ago, with the central utility gradually 
taking them over. Now we are considering complete privatization of the utility. This is going in some 
full circle to some extent. 

With regards to privatization or private power, we have a number of problems of course. In the 
ASEAN context, we think in terms of interconnection with neighboring countries. We have 
interconnection with Singapore and Thailand. These interconnections were brought about on a 
government-to-government basis with a lot of give and take. If we privatize, I personally don't know 
how such activities will come out in the long term. Privatization and private power is good but these 
other activities of interconnection, sharing and neighborliness, have their worth although they are 
difficult to quantify. 
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Cogeneration in Malaysia has not had much thrust. We have had rice husks being burned to 
produce some steam and some electricity. There is another process for utilizing rice husk and that is 
to produce fertilizer. Burning rice husk properly, you produce good fertilizer and other products. But 
burning it in a boiler, we found that the ash is not suitable for other use. We have much doubt about 
rice husk having much potential in electricity generation. So I don't want you to run away with the idea 
that in Malaysia we have found the solution to the rice husk pollution problem. 

On privatization and BOT, it has been identified that BOT has some basis for providing 
competition to the national utility. And it has been mentioned also that BOT would be one basis of 
providing competition to a privatized utility in the long term. I'm not too sure how much competition will 
be allowed by a privately-owned utility being offered a BOT scheme by another private party on the 
basis that the second private party will be more efficient and can do a better job. When it comes to a 
government utility, it always seems to be the tendency to expect a private utility to be more efficient so 
we expect him to be given the opportunity to run a scheme. But if there's a privatized utility and if 
another party comes along to offer a BOT scheme, it could be the case that availability statistics from 
both sides are cooked up and it will be a long downhill battle. I'm serving in the World Energy 
Conference availability committee and the availability statistics that we get from private utilities are 
sometimes unrealistic. Those figures are not really accurate and very often when a scheme is put 
forward by a private body to justify their own efficiency, they quote availability figures which I think are 
difficult to achieve. I'm not saying all play this game, but it is a game that can be played. When 
somebody wants to put up a BOT scheme they can come up with their own experience with other 
power plants with very good availability figures as compared· to, for example, our own availability 
figures. So we have to be careful in examining these factors. 

One of the issues is that by going to BOT scheme we can attract private capital. In Malaysia, we 
have a number of projects including hydro projects. Hydro projects are capital intensive. Nobody 
comes with capital for a hydro project on BOT scheme. The private sector comes for the least capital 
intensive of schemes. So how can the private sector take over the burden of the government as far as 
capital intensive schemes are concerned? 
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Prof. Dr. Alastair M. North 
President, AIT 

Mr. Lawrence Ervin 
USAID Representative to ASEAN 

Dr. Surapong Chirarattananon 
King Mongkut's Institute of Technology Thonburi and 
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Thursday, November 10 

8:30- 8:45 

8:45 - 9:25 

9:25 - 9:45 

9:45 -10:25 

10:25 -10:45 

10:45 - 11 :15 
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12:15 -13:30 
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14:10 -14:30 

14:30 - 15:10 
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U.S.: Institutional and 
Regulatory Perspective 

Discussion 

BREAK 

Cogeneration and Private Power 
Experience and Status: 
The Utility Perspective 

Discussion 

LUNCH 

Pricing and Contracting 
Issues and Experience 

Discussion 

Electric Utility's Technical 
Considerations Related 
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Augusta, Maine 
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Deputy Director 
Energy and Environmental 
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13:30 - 15:00 
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15:30 
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Financing and Implementation 
Issues in Cogeneration and 
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BREAK 

Selected Case Studies of 
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and Private Power Projects 
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Perspective 
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Panel Discussions 

BREAK 

Country Panel Discussions 
Recommendations 

Closing 

Mr. George T. Lewis, Jr. 
President and CEO 
Cogentrix, Inc. 
Charlotte, North Carolina 

Mr. Walter P.Smith 
Manager 
Energy Efficiency and 

Conservation 
BASF Corporation 
Charlotte, North Carolina 
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Cogeneration The term cogeneration is frequently used to refer to any 
electricity generating facility that is not primarily owned by a utility. Technically, 
cogeneration involves the jOint production of electricity and useful heat at a single 
facility. Cogeneration makes use of the excess heat, which would otherwise be 
wasted, to generate electricity. Prime applications are found in the pulp and paper 
industry which uses both electrical energy and steam as a necessary part of the 
papermaking process. 

Conventional Energy System 

Cogeneration System 

Small Power Production The term small power production refers to elec­
tricity generating facilities that are not primarily owned by a utility. They include 
dams, stand-alone wood or other biomass burning units, waste-to-energy facilities 
and wind powered generators. 



it ntroduction 8 

At Central Maine Power (CMP), our first priority is to provide our customers 
with electricity and related services at costs that are consistent with the value and 
reliability they choose. Historically, building power plants of increasing size was 
the most cost effective way to obtain the energy needed to achieve this objective. 
In recent years, however, changing economics, consumer preferences, and 
regulatory policies have Yielded a variety of power source options that sometimes 
are more economical. In Maine, cogenerators and small power producers have 
flourished and established themselves as competitive sources of electricity. 

In response to federal and state 
legislation encouraging the develop­
ment of alternative energy sources, the 
Maine Public Utilities Commission 
(MPUC) became one of the first public 
utilities commisSions in the country to 
establish regulations encouraging the 
development of these alternative 
sources. CMP responded to the MPUC 
regulations by implementing a com­
prehensive program to attract and 
develop cogeneration and small power 
production. 

Based on MPUC gUidelines, CMP 
created a system to calculate our 
"avoided costs," which form the basis 
for cogeneration and small power pro­
duction rates. The avoided costs are 
determined by calculating what -the 
utility would have to spend to generate 
or purchase from sources in the 
absence of cogenerators and small 
power producers. CMP also pioneered 
a competitive bidding system and 
established negotiating practices that 
determine the actual price paid for the 
electricity and help assure that the 
contracts CMP signs are the best possi­
ble value for our customers. 

The success of the MPUC's and 
CMP's efforts to encourage cogenera­
tion and small power production is 
reflected in the fact that, while these 
types of facilities supplied just 20/0 of 
CMP's electricity needs in 1981, we 
expect cogenerators and small power 
producers to provide 32% of our elec­
tricity by 1992. As of late 1987, CMP 
has 78 signed contracts representing 
approximately 500 MW, and our re­
quests for cogeneration and small 
power production proposals continue 
to attract large responses. 

Many cogenerators and small 
power producers have demonstrated 
that they are able to generate electric­
ity to help meet Maine's growing need. 
Others appear willing to do so at the 
rates currently being offered. While 
these types of facilities appear to be an 
attractive alternative, the long-term 
economic and environmental impacts 
of some of these sources must be con­
sidered. For example, some cogen­
erators and small power producers 
currently proposed are coal fired and 
many are dependent upon oil or gas 
supplies. 



Furthermore, as our dependence 
on cogenerators and small power pro­
ducers increases, it must be recog­
nized that CMP's ability to deliver 
electricity with the same degree of 
reliability that our customers have 
come to depend upon is directly cor­
related with the reliability of the 
facilities with which we have contracts. 
CMP must make sure that additional 
cogenerators and small power pro-

ducers are reliable and capable of 
being dispatched to follow load, that is, 
to vary output based on customers' 
needs. In addition to appreciating the 
advantages of this diverse and com­
plex source of electriCity, it is essential 
to understanding its limitations and 
trade-offs in order to evaluate what role 
it should play in Maine's future energy 
mix. 

CMP's Energy Mix CMP balances a mix of energy sources in order to achieve 
the optimal blend of reliability and economy for meeting our customers needs. 
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Prior to the 1970's, large, centralized facilities, such as nuclear, coal and oil­
fired plants, were dominant in the utility industry since they were usually the least 
expensive sources of electricity. The 1973 embargo and the ensuing high oil prices, 
climbing construction costs, diminishing economies of scale, as well as increasing 
environmental regulations, changed the economics of the utility industry. At the 
same time, the United States Congress was calling the need to reduce U.S. 
dependence on foreign oil a matter of national security, 

As a result Congress passed the 
National Energy Act (NEA) in 1978. 
This Act established a comprehensive 
and radically different energy policy 
for the United States. The NEA con­
sisted of five Acts that were aimed at 
encouraging the exploration of in­
digenous and renewable energy 
sources and promoting increased 
energy efficiency. A major thrust of the 
NEA was to encourage private 
development of cogeneration and 
small power production facilities, par­
ticular ly those that use indigenous and 
renewable resources, by making them 
commerCially viable and economically 
attractive to private developers. 

The section of the NEA that had 
the greatest impact on cogeneration 
and small power production was the 
Public Utility Regulatory Policies Act 
(PURPA). PURPA required utilities to 
offer to buy power from qualifying 
cogenerators and small power pro-

ducers at rates not to exceed the 
utilities' "avoided costs." Avoided cost 
was defined in PURPA as \\the cost to 
the electric utility of alternative energy 
which, but for the purchase from such 
cogenerator or small power producer, 
such utility would generate or pur­
chase from another source." PURPA 
empowered the Federal Energy 
Regulatory Commission (FERC) to 
establish rules for cogeneration and 
small power production purchases. 
PURPA also exempted qualifying 
cogenerators and small power pro­
ducers from federal regulation as 
public utilities under the Public 
Utilities Holding Company Act and 
from state regulation by public utilities 
commissions. 

The FERC, in turn, outlined 
general regulations for establishing 
rates and addressed a variety of issues, 
including the standards that cogen­
erators and small power producers 
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must meet to be eligible for the con­
tracts permitted under PURPA and for 
exemption from regulation. The FERC 
allowed for facilities meeting the 
criteria to achieve status as Qualifying 
Facilities (QF's). Under the criteria, 
QF's cannot be primarily owned by a 
utility and must meet efficiency stand­
ards as well as certain requirements as 
to the size of the facility and the type of 
fuel used. 

Small Power Production: Wood 

To be considered a QF, a cogen­
eration facility must use at least 5%) of 
its thermal energy for purposes other 
than creating electricity. A small power 
production plant cannot be more than 
80 MW in size to meet the QF require­
ment and must use a renewable 
resource, such as water power, wood, 
waste or wind, as its primary energy 
source to generate electricity. 



! ~ URPA in Maine 

At a time when changing environmental regulations and rising construc­
tion costs make the pursuit of new central generating stations of any appreciable 
size an increasingly long and complex process, QF's offer CMP an alternative for 
meeting our customers' growing need for electricity. Since QF's work on a smaller 
scale and are exempted from status as a public utility, and many of the associated 
regulatory approvals, they are in a position to explore and develop more readily 
a multitude of projects to generate electricity which would not be practical for CMP. 
QF's also can help CMP function in an economical and efficient manner by 
providing flexibility, enabling CMP to add capacity in small increments, and 
creating competition among power supply options. 

CMP1 like most other utilities l 

approached implementation of PURPA 
cautiously. While CMP had been buy­
ing from cogeneration and small power 
production facilities since the 1950/s1 

the 'must bui nature of purchases 
under PURPA1 along with uncertain­
ties regarding rates l reliabilitYI safetYI 
availability of powerl and integration 
with utility transmission and distribu­
tion systems l raised questions about 
the effects of QF/s on CMp/s abiliity to 
provide reliable and economical serv­
ice and to recover our committed 
investments. 

Howeverl in 19791 complementary 
State legislation, the Small Power 
Production Facilities Act (SPPFA), 
which incorporated the prinCiples of 
PURPA and specified how PURPA 

would be carried out in Maine was 
signed into law. The SPPFA exempted 
OF's from most state regulations, 
authorized QF's to sell electricity to 
public utilities without the MPUC's 
prior approvat and required the 
utilities and the QF's to negotiate a rate 
for the purchase of electricity in ac­
cordance with avoided costs to be set 
by the MPUC. 

The MPUC/S strong interest in 
cogeneration and small power produc­
tion development was reflected in its 
prompt publication in 1980 of pro­
posed implementation rules. FolloWing 
hearings, Chapter 36, which contains 
the state regulations regarding con­
tracts between Maine's electric utilities 
and cogenerators and small power 
producers, was issued in 1981. 

7 
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To achieve the goals of PURPA and the SPPFA, rates paid to QF's had to make 
undertaking cogeneration and small power production profitable to private 
developers. However, CMP and the MPUC were concerned about the conse­
quences of prices that would cost Maine's ratepayers more than they would have 
paid in the absence of QF contracts. Although PURPA specified that contract prices 
paid to QF's be based on avoided costs, it was left to each state and utility to set 
the actual avoided cost. Clearly, the interpretation of avoided cost was pivotal to 
the success or failure of achieving the PURPA's goals. Of further importance was 
how the avoided cost calculations would be used: would full avoided cost be a 
guaranteed rate or a ceiling rate to be paid to cogenerators and small power 
producers? 

Under Chapter 36 as ordered by 
the MPUC, rates to be paid to QF's are 
established for specific 50 MW blocks 
of capacity called decrements. To 
determine the rates, CMP calculates 
the avoided costs for each 50 MW 
decrement by comparing pairs of 
energy resource plans. Computer 
models simulate existing and planned 
generating facilities and identify the 
optimum mix of resources for meeting 
projected customer needs. This system 
enables CMP to take into account fuel, 
capital and operating and mainte­
nance expenses. The same techniques 
are then used to devise a plan that 
excludes 50 MW of the most expensive 
generation. The cost difference be­
tween the two plans is the avoided cost 
for that decrement. 

CMP's avoided costs are calculat­
ed for a specific decrement and the 
decrement is then filled. Once the 
decrement is filled, CMP then calcu­
lates the avoided costs for the next 
decrement or sets of decrements. By 
using this process, the successive flow 

of contracts should displace the most 
expensive alternatives first. The MPUC 
determined that CMP could negotiate 
with developers for rates less than full 
avoided costs. 

Since the avoided costs are based 
on the best projected alternative, it is 
actually this cost that drives the QF 
rates. For example, prices for early 
decrements were set when oil prices 
were high compared to 1987 levels and 
when CMP was involved in several 
expensive projects (e.g., Seabrook and 
Millstone). As a result, the avoided 
costs for the early decrement were 
quite high. As oil prices decreased and 
CMP developed new alternatives like 
the H ydro-Quehec proposal, avoided 
costs have been reduced. 

1988 
1992 
1997 

Avoided Cost Rates 

1st Decrement 
(established by the 

MPUC in 1984) 

8.8¢ per kWh 

13.8¢ 
17.1¢ 

Decrement 87-D 
(filed by CMP 

in 1987) 

2.2¢ per kWh 

3.6¢ 
6.8¢ 



In 1987, three years after the first 
OF rates were issued, the MPUC 
ordered some major changes in how 
CMP's avoided costs are determined. 
The most recent change in avoided 
cost calculations requires use of an 
integrated planning methodology that 
places energy management, which 
involves reducing energy use (conser­
vation) or shifting demand (load man­
agement) so that the need for new 
generation is deferred, on a par with 
supply options. This methodology 
helps assure that CMP's avoided costs 
are calculated on the least cost mix of 
all energy sources and options. 

Traditionally, when planning for 
future customer needs, CMP and other 
utilities have started by developing a 
load forecast to determine how much 
power our customers will require. The 
impact of energy management pro­
grams, those which influence cus­
tomers to use less electricity or to 
reduce the amount of electricity they 
use during peak periods, was taken 

into account during the load 
forecasting process. CMP then ex­
amined supply options, such as 
building new plants, rebuilding or life 
extensions of old plants, and purchas­
ing from other sources, to meet the 
required load. With the 1987 revisions 
of Chapter 36, energy management 
programs are considered as resource 
options equivalent to new generation 
and are simultaneously evaluated with 
supply options. 

The flexibility allowed to CMP by 
the MPUC has resulted in an environ­
ment that provides for the development 
of cogeneration and small power pro­
duction while allowing CMP to sign 
contracts that are the best economic 
value to our customers. CMP will 
continue to work with the MPUC to 
explore all realistic options so that 
avoided costs are based on the least 
expensive alternatives and reflect, 
as accurately as possible, future eco­
nomic conditions. 
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When eMF's first decrement of OF rates was established on January 91 19841 

a virtual stampede of applicants came forward claiming the right to sign contracts 
at the newry-established prices. We immediately recognized the need for an orderly 
and decisive system to select OF projects that would ensure the best value. Since 
Maine was among the first states to set rates under PURPA, there was little prece­
dent on which to base a selection process. 

In June 1984, the MPUC amend­
ed Chapter 36 to establish seven 
criteria that Maine electric utilities 
should use in evaluating and selecting 
OF projects. CMP needed a system 
that would incorporate these criteria, 
and instill confidence in the process, 
and relieve CMP from the threat of 
litigation that could result from the 
appearance of favoritism, particularly 
since we were in a position of having to 
choose among competing companies. 
In order to attract good projects, CMP 
recognized that a key ingredient for a 
workable process was a credible selec­
tion method which assured applicants 
that all project proposals would be 
evaluated fairly and have a reasonable 
opportunity for success. 

CMP wanted a selection process 
that would take into account a projeyt's 
operating flexibility and the quality of 
construction and operation, as well as 
the ability of the contractor to obtain 
the necessary property rights, govern­
mental authorizations, and financing 
capability, and to deliver on time. CMF 
also wanted to be able to give priority 
to those developers who would provide 

power when it was needed most and 
who were willing to sell their power at 
less than CMP's full avoided cost. 

None of the alternatives that CMP 
considered using for establishing 
the priority of projects-including 
auctions, lotteries, first in time, and 
subjective chOices-adequately met 
the MPUC's criteria and addressed 
CMP's concerns. Therefore, CMP 
developed a Request for Proposal 
(RFP) system that combined bidding 
and negotiations. 

Under the RFP system, developers 
are invited to submit proposals for a 
specific decrement. The RFP system 
requires that information be uniform­
ly supplied by each project sponsor so 
that a systematic determination of the 
capability of each project to deliver 
electricity can be made and the 
relative merit of each project to CMP 
and our customers can be determined. 
Along with its other advantages, the 
RFP process also allows CMP to test the 
market without committing to the 
ultimate amount of power to be pur­
chased or to purchasing all OF power 
at the same price. 



In order to be considered as a 
power supplier to CMP, each cogen­
era tor and small power producer must 
be able to demonstrate that it meets the 
FERC's requirements as a Qualifying 
Facility and brings essential capabil­
ities to the negotiating table. To par­
ticipate in CMP's competitive bidding 
system, developers must respond to an 
RFP with a proposal that is then as­
sessed by a team of engineers, at­
torneys and financial analysts in a 
two-part process. 

Part I of the process evaluates the 
capability, feasibility, and reliability of 
the project. Satisfaction of these re­
quirements means that the applicant's 
projects may progress to Part II of the 
evaluation, which ranks the projects 
based on their relative operational 
merits. Applicants are asked to 
describe their projects in several areas I 
and then the projects are rated accord­
ing to indices in each area. A com­
bination of these ratings is used to 
provide an overall rating index so that 
the projects can then be prioritized. 
Each developer must also state that its 
project meets the FERC's guidelines as 
Qualifying Facilities. 

After the projects have been 
evaluated l CMP begins the contract 
negotiations to work out the specific 
price and delivery information with the 
project sponsors. First priority is given 
to the proposals that appear to provide 
the highest value to our customers. 
Negotiations with project sponsors are 
then carried out until the decrement is 
filled. CMP is confident that the RFP 
system I which is reviewed and revised 
as we gain experience, will play an im­
portant role in helping to ensure the 
long-term success of QF/s in Maine. 

The process of implementing and 
administering a sound program for the 
acquisition of substantial quantities of 
cogeneration and small power produc­
tion, overseeing the contracts and 
supervising the delivery of power is a 
formidable task for CMF, in many ways 
analogous to planning and maintain­
ing Company-owned faCilities. Be­
cause of the importance of this power 
source and the complexity of the selec­
tion and administration, CMP created 
the Cogeneration/Small Power Pur­
chases Department in early 1985. The 
Department of seven people focuses 
exclusively on soliciting and selecting 
proposals and negotiating, adminis­
tering and overseeing QF contracts. 
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Maine's natural and economic environments have provided a particularly 
fertile field for cogeneration and small power production development. As of the 
end of 1987, the majority of projects for which CMP had signed contracts are paper 
company wood burners (49%) and small hydro units (19%). Developers have taken 
advantage of the cogeneration opportunities in Maine's pulp and paper industry 
and these projects have provided a solid base for cogeneration of electricity. The 
state's hydropower resources have offered ample opportunities for small power 
producers to take advantage of this renewable and inexpensive resource. 

While these projects have en­
countered relatively few environmen­
tal concerns, given the finite number 
of facilities that can be cogenerators, 
the inevitable question arises of how 
much more can we expect. Further­
more, experts agree that all the sites 
where hydro facilities of a significant 
size could be economically developed 
have been exhausted. As the OF in­
dustry has grown, developers have 
looked beyond the paper company 
cogenerators and hydro facilities to 
other types of projects including waste­
to-energy facilities, stand-alone wood 
or peat burners, and cogeneration 
units that burn coal, oil, or gas. In 

many cases, the technology of the proj­
ects is unproven and that have raised 
questions about the economics and the 
potential environmental repercussions 
of the projects, as well as their feasibil­
ity and reliability. 

The Cogeneration/Small Power 
Purchases Department, along with 
many others within the Company and 
outside consultants and legal counsel 
who are involved with the OF process, 
will continue to evaluate each project 
intensely to ensure that the projects 
selected have a high. degree of de­
pendability and that the contracts 
signed provide the greatest protection 
and value for CMP\s customers. 

CMIYs 1987 Purchases (kWh's) by Type of QF 

Wood (Cogeneration) 66 % . 

Hydroelectric 22 0/0 

Municipal Waste 7 0
/ 0 

Wood (Small Power Production) 5 0/0 

Wind less than .01 0/0 
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As of the end of 1987, CMP has issued four RFP's for one or more decrements. 
Eight 50 MW decrements'have been either filled or are in negotiation. Although 
in general the avoided costs have decreased with each decrement, the interest on 
the part of developers is continuing. The RFP for 100 MW's of new capacity CMP 
issued in June of 1987, resulted in 51 proposals for projects that offered 1,444 MW. 
While many of these projects do not appear to CMP to be practical, the response 
demonstrates a healthy interest in cogeneration and small power production and 
provides a nucleus of potentially viable projects. In general, the industry is 
maturing and becoming more commercialized and stabilized, and has established 
itself as a competitive alternative, for the foreseeable future, to central station 
operation. 

For the first time since issuing its 
original sets of rules, the FERC is 
examining and evaluating the actions 
states have taken to implement PURPA. 
The FERC has held informational 
hearings across the country and has 
begun rulemaking. The issues affect­
ing the future of cogeneration and 
small power production that are being 
addressed include: the role of non-QF 
Independent Power Producers (IPP's), 
wholesale electricity producers with 
no monopoly power; wheeling, the use 
of a utility's facilities to transmit elec­
triCity produced by another utility or 
other generating facility; and the 
selection process. CMP's bidding 
process, which was the first of its kind 
in the nation, is being examined by the 
FERC as a prototype. 

Maine has been recognized as a 
leader in the nation for utilizing non­
utility owned power plants. CMP in­
tegrated resource planning and avoid-

ed cost calculation methodologies and 
competitive bidding and negotiation 
systems are serving as models in other 
states. CMP is committed to remaining 
in the forefront of the development and 
growth of this industry as long as it is in 
the best interest of our c.ustomers and 
is consistent with state and federal 
energy policies. 

Maine must have a diverse elec­
tric energy mix to assure a reliable and 
affordable future power supply. We at 
Central Maine Power recognize that 
every energy option offers different 
economic, environmental, and opera­
tional costs and risks, both in the short­
term and the long-term. We will care­
fully assess and weigh the comparative 
advantages and disadvantages of all 
alternatives and will work with state 
policymakers to proVide our customers 
with reliable and affordable electric­
ity from the most broadly acceptable 
sources. 
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Avoided cost An amount determined by 
calculating what the utility would spend to 
generate or purchase (from sources other 
than QF's) the most expensive decrement 
of power that is required to meet its 
cu.stomers' needs. The rates QF's are paid 
for the power they sell to a utility is based 
on the utility's avoided cost. 

Capacity The amount of power, ex­
pressed tn watts, kilowatts or megawatts, 
that a facility or utility can provide at any 
given instant. 

Cogeneration The joint production of 
electricity and useful heat at a single facil­
ity, resulting in more efficient use of the 
thermal energy. 

Decrement A block of power generating 
capacity. (In CMP's case, a decrement is 
approximately 50,000 kW or 50 MW). 

Demand The rate at which electricity is 
used at any given time (measured in 
kilowatts or kW). 

Dispatchability The ability of a gen­
erating unit or other source of electric 
power to vary output. 

Energy management Efforts to reduce 
energy use-kWh-{conservation) or shift 
demand-kW-{load management). 

Independent Power Producers (lPP) 
Wholesale electricity producers that meet 
the technical QF standards; industrial 
generators that do not meet the QF stand­
ards; stand-alone power plants owned by 
entrepreneurs; and utility owned plants 
which supply power outside their service 
area. 

Integrated planning Energy resource 
planning that integrates the analysis of 
energy management programs with tradi­
tional supply options. 
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Kilowatt (kW) A measure of electricity 
that is generated or used in an instant. 

Kilowatt-hour (kWh) The energy 
delivered during the steady consumption 
of 1 kW of power for a period of one hour. 

Load The power requirements of a util­
ities' customers. 

Load forecast Projections of customers' 
electriCity needs. 

Megawatt (MW) 1,000,000 watts (1,000 
kilowatts). 

Off-peak periods The hours of the day 
during which load on a utility's system is 
low. 

On-peak periods The hours of the day 
during which load on a utility's system is 
high. 

Qualifying Facility (QF) Any cogen­
erator or small power producer that meets 
the FERC's or the MPUC's size, fuel source 
and operational criteria. 

Small power production Any Qualify­
ing Facility, which is not primarily owned 
by a utility, that produces electricity and 
uses renewable resources as its primary 
fuel. 

System peak The maximum load on the 
system during a given period of time. 

Time-differentiated avoided cost 
Avoided costs calculated for on- and off­
peak periods. 

Wheeling The use of a utility's facilities 
to transmit electricity produced by another 
utility or other generating faCility. 



MUNICIPAL WASTE 
17 Bath-Brunswick Area ROD BrunSWick 
18 Greater Portland Resource 

Recovery Portland 
19 MaineEnergyRecovery 

COmpany Biddeford 

HYDROELECTRIC 
20 Abbots Mills Rumford 
21 AbenakiHycro Madison 
22 Anson Hydro Anson 
23 Aziscohos UncolnPIt. 
24 Barker Mill Lower Aurum 
25 Benton FaRs Benton 
26 BrassuaHydro Taunton-

Raynham 
27 Catalyst Energy Pittsfield 
28 Cumberland Power Falmouth 

Cogeneration 29 DamariscollaHydro Damariscotta 
1 Bates Energy Associates Lewiston 3,575kW 30 Edwards Manufacturing Augusta 

Boise Cascade Rumford 75,OOOkW 31 Eustis Hydro Eustis 
Chadboume COgenerating Belhel I,SOOkW 32 Foss Mill Brooks 
Champion Bucksport 27,250kW 33 Gardiner Hydro Gardiner 
Dirigo Dowels New Portland 300kW 34 Gardiner Water District Gardiner 
Forster Manufacluring Strong 1,250kW 35 Gardner Brook Be1tlel 
Lavalley, Albert A. Sanford 1,250kW 36 Goose River Belfast 
Lewiston Steam and Power Lewiston 8.400kW 37 Greenville Hydro Greenville 
Robbins Lumber Searsmont 1.200kW 38 HackettMHls Minot 

10 Scott-Somerset Hinckley 45.490kW 39 The Dydro Generating CO. Dover-Foxcrofl 
11 Scott-Westbrook Westbrook 62,SOOkW 40 Hydro-Kennebec Winslow 
12 Scott·Winslow Winslow 18,800kW 41 Inl'l. Paper-fliley Hydro Riley 

Small Power Production 42 Kennebago I-'ydro Stetsontown 
13 Fairfield Energy Venture Fort Fairfield 30,OOOkW 43 Kezar Falls Kezar Falls 
14 Gortlell,lno. Alhens 13,800kW 44 Ledgemere Umerick 
15 Greenvine Steam Greenville 13,800kW 45 Lewiston, City of Lewiston 
16 StrallOnEnergyAssociaHons Stratton 36.800kW 46 Ubbey,W.S. Lewiston 

~~ 
~~ 
~ 

Central Maine Power 

CONTRACTED COGENERATION 
AND SMALL POWEB 

PRODUCTION PROJECTS 
12/31/87 

47 UltlefleldHydro 

2,550kW 48 Lockwood 
49 Marsh Stream 

8,941 kW 50 Mechanic Falls Hydro 
51 Megunticook Power 

16,500kW 52 Miller Hydro (WOrumbo) 
53 Morgan's Mills 

99kW 54 North New Portland Energy 

8,405kW 55 Norway Hydro 

9,00OkW 
56 Old Sparhawk 

5,460kW 57 Otis Hydroelectric 

1,600kW 58 Pejepscot Hydroelectric 

3,2QOkW 59 Pioneer Dam 
60 Pittsfield Hydro 

3,700kW 61 Quinn Hydrotech ' 

400kW 62 AockyGorge 

1,200kW 63 Seabright Hydro, Inc. 

550kW 54 Sevey Hydro 

3,500kW 65 South Berwick Hydro 

312kW 66 StarkS Hydro 

15kW 67 Stony Brook 

1,I50kW 68 Thurston, Murray W. 

130kW 69 Upper Barker Hydro 

SOkW 70 Upper Spears Stream 

360kW 71 White's Brook 

720kW 72 Wight Brook 

SOOkW 73 Windham Hydro 

SOOkW 74 Whispering Valley Enterprises 

17,150kW 75 YorkHydro 

7,800kW WIND 
900kW 76 Cape Porpoise 
SOOkW n Christopher Sheep Farm 
400kW 78 Eagle Crest 

1,695kW 79 Ha!Ch,RoberlP. 
720kW 80 West Rockport Wind Power 

FORT 
FAIRFIELD 
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Aubum 1,OOOkW 
Waterville 6,550kW 
Winterport 95kW 
Mechanic Falls 960kW 
Camden 20kW 
UsbonFalis 14,OOOkW 
Union 65kW 
N. New Portland 100kW 
Norway 350kW 
Yannouth 270kW 
Chisholm 10,OOOkW 
Topsham 13,880kW 
Pittsfield 242kW 
Pittsfield 980kW 
Frankfort 400kW 
SoulhBerwick 560kW 
Camden l00kW 
Ripley 10kW 
SoulhBerwick SOOkW 
Starks 50kW 
Hanover 30kW 
Mexico 338kW 
Aubum 950kW 
Peru 50kW 
Giead 60kW 
Newry 30kW 
Windham 30kW 
Hiram 75kW 
Sanford 980kW 

Cape Porpoise 10kW 
Bowdoinham 10kW 
Wales 4kW 
Alfred 10kW 
West Rockport 10kW 




