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ABSTRACT 

This report presents the results of work sponsored by the Bureau for Europe of the United States
 
Agency for International Development (USAID). Through a bilateral program, 
 USAID has been
 
providing assistance to the Government of Poland under the Eastern Europe Regional Energy
 
Efficiency Project. 
 One of the project's tasks included the design of a demand-side management
(DSM) pilot project in Poland, which is the topic of this part (Part 2) of the report. The DSM pilot 
project design was undertaken with Zaklad Energetyczny Gliwice (Z.E. Gliwice). the largest electric 
distribution company in Poland (serving 15% of the country's load), located in the industrial heartland 
of Upper Silesia in southern Poland. 

The primary objective of this task was to design a pilot industrial DSM project for Z.E. Gliwice.
 
Alternative delivery mechanisms were 
explored through focus groups with the utility, its customers, 
and vendors of DSM products and services that would participate in project implementation. A 
secondary objective was to help develop capabilities at Z.E. Gliwice to understand how its customers 
use electricity, a critical component in DSM program design and evaluation. To support the design
of a load research element in the pilot project, spot monitoring of Z.E. Gliwice's customers' facilities 
was conducted using end-use power monitors. This report presents results on the following topics. 

Seven of the most successful industrial DSM programs in the United States and Canada are described. 
Common traits that contributed to program success are identified. The concept of a pilot project is 
presented and the general objectives that a pilot seeks to accomplish are described. The rationale for 
the specific pilot project recommended for implementation by Z.E. Gliwice is then presented, based
 
on the lessons learned from North American experience, and responsive to the barriers, risks and
 
uncertainties that currently confront the Polish economy and utility sector. 
 The results of the DSM
 
assessment of Part 1 of this report are summarized, focusing exclusively on the industrial sector, the
 
target of this pilot project.
 

The specifications for the DSM pilot project are presented. These include the project content and 
features, the role of financial incentives, a marketing strategy, concurrent market research activities, 
field delivery and implementation, verification and impact evaluation, and cost recovery and 
regulatory incentives. The end-use load research element of the DSM pilot project is presented, 
starting with a discussion of the purpose and goal of utility load research. The methodology, 
sampling plan, equipment configuration, and data collection and analysis protocols for the end-use 
load research element of the pilot project are defined. Part 2 of the report concludes with a summary
of the practical issues associated with the implementation of the DSM pilot project. The prospective 
participants are described, as are possible sources of funding. An illustrative budget and schedule for 
the implementation of the pilot project are also provided. 
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CFL compact fluorescent lamp
 
CHP combined heat and power
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DSM demand-side management
 
EPRI Electric Power Research Institute
 
ERA Energy Regulatory Agency
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MDB multilateral development bank 
OECD Organization for Economic Cooperation and Development
PPGC Polish Power Grid Company - Polskei Sieci Elektroenergotyczne 
RFP request for proposals 
SPEC Warsaw District Heating Company 
T&D transmission and distribution 
TOU time of use 
TRC total resource cost 
USAID United States Agency for International Development 
WB World Bank 
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EXECUTIVE SUMMARY 

PROJECT BACKGROUND AND OBJECTIVES 

This report presents the results of work sponsored by the Bureau for Europe of the United 
States Agency for International Development (USAID). Through a bilateral program, 
USAID has been providing assistance to the Government of Poland (GOP) under the Eastern 
Europe Regional Energy Efficiency Project. One of the project's tasks included the design 
of a demand-side management (DSM) pilot project in Poland, which i, the topic of this part 
of the report. 

Part 1 of this report presentcd the results of an assessment of the potential for DSM in 
Poland. A number of electric end-use efficiency measures were screened for cost­
effectiveness and thcn combined into candidate DSM programs. These programs were 
defined to realistically develop the achievable DSM resource at the national level in Poland 
over the short-term (six years). This assessment was done to be consistent with the appraisal 
of multilateral development bank credits that may become available to Poland in that time 
frame for power sector investments. Part 1 also identified some of the regulatory and 
institutional policy issues that need to be addressed in Poland to establish an integrated
 
resource planning framework conducive to the implementation of DSM.
 

While the identification of demand-side resources and the implementation of a regulatory 
framework form a necessary foundation for the subsequent development of DSM, further 
information on customer response to DSM, training of Polish utility staff, and technical proof 
of concept are all required if widespread implementation is to take place. A pilot DSM 
project can address these issues while providing opportunities to demonstrate whether 
proposed programs work as expected. Further information can also be gained to reduce 
uncertainties regarding program impacts and improve program delivery. 

One purpose of the DSM assessment was to identify sectors and end-uses where pilot 
projects would be most appropriate in Polar.d. The industrial sector was identified in Part I 
as offering both the greatest achievable savings potential as well as the most cost-effective 
programs. Therefore, the industrial sector was determined to be the primary candidate for a 
DSM pilot project. This part of the report presents the design of such a pilot industrial DSM 
project suitable for financial support from multilateral development banks. 

The DSM pilot project design task was undertaken in work with Zaklad Energetyczny 
Gliwice (Z.E. Gliwice), the largest electric distribution company in Poland, serving 15 
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S-2 EXECUTIVE SUMMARY 

percent of the country's load. It is located in the industrial heartland of Upper Silesia in
 
southern Poland.
 

The primary objective of this task was to design a pilot industrial DSM project for Z.E, 
Gliwice that would include incentives to ensure participation by utility customers, a 
marketing approach to solicit such participation, and an evaluation plan. Alternative delivery 
mechanisms were its customers,explored through focus groups with the utility, and vendors 
of DSM products and services that would participate in project implementation. 

A secondary objective was to help develop capabilities at Z.E. Gliwice to understand how its 
customers use electricity, a critical component in DSM program design and evaluation. An 
end-use load research element was designed as part of the DSM pilct project to include an 
analytical framework and load monitoring plan. To support the design of the load research 
element, spot monitoring of Z.E. Gliwice's customers' facilities was conducted during the
 
project using end-use power monitors.
 

SCOPE OF THE DSM PILOT PROJECT DESIGN 

Chapter 2 of this part of the report begins by presenting some North American experience
 
with industrial DSM programs. Seven of the most successful programs in the United States
 
and Canada are described. Common traits that contributed to program success are identified.
 
The chapter concludes with a summary of recommended steps that may be appropriate for
 
the implementation of a pilot industrial DSM project in Poland, drawing on the lessons
 
learned from Nonh America. 

Chapter 3 presents the concept of a pilot project. The general objectives that a pilot seeks to 
accomplish are described. The rationale for the specific pilot project recommended for 
implementation by Z.E. Gliwice is then presented. This rationale is iesponsive to the 
barriers, risks and uncertainties that currently confront the Polish economy and utility sector. 

Chapter 4 summarizes the results of the DSM assessment of Part 1 of this report, focusing 
exclusively on the industrial sector. The characteristics of electricity consumption in 
Poland's industrial sector are presented. The costs and savings of candidate DSM measures 
are presented as well as the results of the screening of those measures for cost-effectiveness, 
resulting in a DSM supply curve for the industrial sector. The measures are then aggregated 
into generic industrial DSM programs that serve as the basis for the industrial DSM pilot 
project presented here. 

RCG/Hagler Bailly 



S-3 EXECUTIVE SUMMARY 

Chapter 5 presents the specifications for the DSM pilot project. These include tht project 
content and features, the role of financial incentives, a marketing strategy, concurrent market 
research activities, field delivery and implementation, verification and impact evaluation, and 
cost recovery and regulatory incentives. 

Chapter 6 presents the end-use load research element of the DSM pilot project, starting with
 
a discussion of the purpose and goal of utility load research. 
 The spot monitoring work 
conducted for this project is described, including a presentation of some of the interesting 
results from the end-use monitoring of six sites during the project. The methodology, 
sampling plan, equipment configuration, and data collection and analysis protocols for the 
end-use load research eiement of the pilot project are defined. 

Chapter 7 concludes with a summary of the practical issues associated with the
 
implementation of the DSM pilot project. The prospective participants are described, as are
 
possible sources of funding. An illustrative budget and schedule for the implementation of
 
the pilot project are also provided.
 

The proposed project is a pilot, as much an experimental tool as a serious effort to acquire 
DSM resources. It is experimental in that it would test methods for marketing, interacting
with customers, providing financial incentives, organizing personnel, managing information 
flows and record keeping, and acquiring cost-effective electric resources at Z.E. Gliwice. 
The information gathered during DSM pilot project implementation would be extremely
valuable, for it could be used to help design the full-scale implementation of the DSM 
program in which larger amounts of resources would be committed. It could also be 
valuable as the first implementation of a utility DSM effort offering financial incentives in 
Poland, and one of the first in all Europe. 

NORTH AMERICAN EXPERIENCE WITH INDUSTRIAL DSM PROGRAMS 

The American Council for an Energy-Efficient Economy recently analyzed North American 
experience to date with industrial demand-side management (DSM). The Council conducted 
a survey of utilities and prepared a database of industrial DSM pr-ograms. More than eighty
utilities and third-party organizations were interviewed. The study focused on incentive­
based industrial DSM programs, such as that being proposed in this pilot project, and 
excluded load management-only and information-only programs (including technical 
assistance programs). The primary measures of program success adopted for the study were 
high participation rates and/or high electricity savings as a percent of 1989 industrial 
electricity sales, at levelized costs below tev avoided costs of most utilities. 

RCG/Hagler Bailly 

/ 



S-4 EXECUTIVE SUMMARY 

A total of 12 "successful" programs were identified in the database. The average annual 
savings as a percent of 1989 industrial sales for these "successful" programs are 1.1 percent, 
the average annual participation rate is 9 percent of eligible customers, and the levelized 
utility cost is $0.014/kWh saved. The successful programs have therefore achieved roughly 
six times the savings and two times the participation of the average program in the database, 
at lower cost. Seven of these successful programs are described in the report in order to 
provide some models as to how an industrial DSM pilot project could be implemented in
 
Poland. They are:
 

" 	 Bonneville Power Administration's Aluminum Smelter
 
Conservation/Modernization Program
 

o 	 Bonneville Power Administration's Energy Savings Plan 

o 	 Boston Edison's Energy Efficiency Partnership Program 

o1 	 British Columbia Hydro's Power Smart: Efficient Compressed Air Systems 
Program 

" 	 Central Maine Power's Power Partners Program 

O 	 Puget Power's Industrial Conservation Incentive Program 

" 	 Wisconsin Electric's Smart Money for Business Program. 

There are several traits that appear among these relatively successful programs (programs 
with above-average participation and savings). Outlined below are some of the primary 
features that appear to distinguish more successful programs from less successful programs, 
that may be appropriate in considering an industrial DSM pilot project in Poland: 

" 	 Addressing Customer Concerns. Addressing customer concerns is particularly 
important when it comes to industrial firms. To date, industries have been skeptical 
about 	the quality and intent of utility DSM programs. 

O 	 Marketing Techniques. The marketing techniques employed by the utility can make 
the crucial difference between an industrial program's success and failure. 

[] 	 Program Flexibility. Generally, the mcre program flexibility the utility offers to the 
industrial customer, the wore successful the utility has been in recruiting participants. 

RCG/Hagler Bailly 



EXECUTIVE SUMMARY S-5 

A custom program is inherently more flexible than a prescriptive program and is 
therefore generally attractive to industrial customers. 

C1 Financial Incentives. Customer financial incentives re offered by all the programs 
in the database. A few programs offer the option or .,w-to-no-interest loans instead 
of or in addition to a cash rebate. Generally, the programs offering larger financial 
incentives have above-average participation and savings. 

0 	 Program Analysis and Evaluation. Two-thirds of the utilities offering the successful 
programs in the database have performed extensive market research of their industrial 
customer base and/or have performed impact and process evaluations. 

CONCEPT OF A PILOT PROJECT 

A pilot 	project provides the opportunity to test a new concept on a small scale. This 
approach controls for much of the tecluiical and economic risk and uncertainty usually
 
associated with undertaking any new enterprise. Demand-side management as a utility
 
program activity is certainly a new concept in Poland and should therefore be amenable to
 
the test of proof-of-concept that a pilot project provides.
 

Objectives of the Proposed Pilot Project 

Specifically, the pilot project will seek to: 

" 	 Demonstrate the feasibility of several energy and capacity saving technologies 
in Poland through programmaticDSM as it is now widely practiced throughout 
North America. The pilot is not necessarily intended as a technology 
demonstration, although the technical and economic feasibility of certain 
technologies will be confirmed. 

[ Provide a better understanding of electricity end-use in the industrial sector 
and produce (through audits and energy analyses) equipment inventories, 
process flow characterizations, and a base of market research information. 
These activities will have continuing value well beyond the life of the pilot 
project 	and will serve as the foundation for an ongoing program of systematic 
industrial load and market research. 

RCG/Hagler Bailly 



EXECUTIVE SUMMARY S-6 

o Help define and test the current capabilities of manufacturers, distributors, 
vendors, equipment specifiers, and architect-engineer specialists to support 
DSM on an expanded scale. Further, the pilot project will provide technical 
support and funding to expand existing capability, develop new expeitise, and 
build bridges to U.S. and other foreign purveyors of DSM technology by 
establishing formal affiliate relationships with Fclish enterprises. 

o 	 Demonstrate the capability of a Polish utility to deliver and manage a DSM 
program, including program marketing, project management, information 
flows and records keeping, project evaluation, and program evaluation. 

o] 	 Test numerous program design features and encourage experimentation to help 
guide the design of a full-scale program. The design features to be tested 
include marketing approaches, financial incentive arrangements, savings 
verification procedures, technologies and technology packages selected for 
assistance, and program procedures. 

o 	 Give new insights into how Polish industrial decision-makers evaluate 
investments in energy efficiency in terms of alterative uses of capital, and the 
influence of size, market position, growth prospects, private versus public 
ownership, and other factors on investment criteria, expectations and the 
quantification of risks and rewards. 

o Allow 	Z.E. Gliwice to work with its industrial customers and other prominent 
institutions and organizations such as the Polish Power Grid Company, the 
Polish Academy of Sciences, the Polish Foundation for Energy Efficiency, and 
the Ministry of Industry and Trade to catalyze a public-private partnership for 
implementing electric efficiency throughout Poland and help instill the notion 
of DSM as a valuable, stable resource for Poland's energy future. 

Rationale for the Proposed Project 

There 	are numerous reasons why the pilot DSM project proposed in this volume was 
selected. The key reasons are identified and briefly discussed below. 

0 The program reflects program experience in North America. 
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S-7 EXECUTIVE SUMMARY 

o 	 The program is flexible enough to deal with an industry undergoing 
tremendous change. 

o 	 The program is focused oii the industrial sector because that is where most 
electricity is consumed, and that is where most of the potertial electricity 
savings can be realized. 

o] 	 The program relies on custom designed projects because most Polish industrial 
companies tend to be relatively large; projects are thus likely to be large, 
which lend themselves to custom design. 

o 	 An industridl program will help revitalize Polish industry. 

[] 	 The program emphasizes financial assistance to help overcome the critical 
shortage of capital for improvement projects. 

0 	 The program operates within a :,et of guiding principles, sufficiently broad to 
allow program managers to use their knowledge of local compaJes, problems, 
and situations to steer the program around problems. 

Barriers, Risks, and Uncertainties 

There are many barriers, risks, and uncertainties associated with launching North American­
style DSM programs in Poland. Successfully marketing and implementing DSM in Poland 
will require the development of new skills, new organ;zational structures, new laws and 
regulations, new businesses, and whole new industries. The size of this task alone is a large 
barrier to DSM. But the interest and w!?ingness to overcome such a large barrier appear to 
be present in Poland. Z.E. Gliwice, the PPGC, and other regional distribution companies 
seem ;o be g2nuinely interested in undertaking this task. 

Much of the information presented below on barriers, risks, and uncertainties was gathered 
from a series of six focus groups held over the period December 1992 through March 1993. 
Two focus groups were made up of industrial customers, one of residential customers, one of 
equipment vendors, one of commercial customers, and one of Z.E. Gliwice staff. 

Severe Shortage of Capitalto Make DSM Improvements. Most Polish utility 
customers lack the capital to make conservation and load management improvements. Or. if 
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they do have the capital, competing investment priorities sharply restrict the amount of 
capital made available for such energy projects. 

Comfort and -,rustof Z.E. Gliwice. The recent severe economic downturn in Poland 
has claimed many casualties, including many relations between debtors and creditors. Many 
companies found themseives unable to pay their electric bills, and consequently ran up large
debts with their electric utility. Z.E. Gliwice did not escape this problem. The tensions 
created by unpaid bills have deteriorated relations between Z.E. Gliwice and some
 
customers.
 

Price of Energy-Efficient Equipment. A number of focus group participants
 
identified the high prices for energy-efficient equipment as a significant barrier to DSM
 
investments. They explained that equipment buyers are extremely sensitive to first price:
 
they choose the lowest-priced piece of equipment even when they k,.ow that the more
 
efficient, but more expensive, piece will be much cheaper to operate.
 

CompaniesMay Go Out of Business After DSM Investments are Made. For the
 
difficult economic environment of Poland, a large number of industrial and commercial
 
facilities are being closed, many of them permanently. This situation creates a difficult
 
challenge to the successful implementation of utility-sponsored DSM programs.
 

Baseline Energy Use and Load Data May be Difficult to Obtain. For the type of
 
DSM program proposed in this document, it is important to obtain reliable data on energy
 
use and load profiles before DSM measures are installed.
 

Utility Cost Recovery and Lost Revenues. As with most electric utilities in the world 
(including most in North America), expenditures on DSM programs in Poland may result in 
costs that are not fully recovered in utility rates, as well as revenues lost as a result of lower 
electricity sales. This issue is discussed in Part I of this report as one of the fundamental 
regulatory policy issues that must be addressed in establishing an integrated resource 
planning framework in Poland. However, in addition to beiing a national policy issue, it is 
also a practical one that Z.E. Gliwice must resolve in the implementation of the DSM pilot 
project. For this reason, the topic of cost recovery and regulatory incentives is treated 
separately as an element of project design and is described more fully in Chapter 5. 

Employee Pay Tied to Electricity Sales. A portion of eaci employee's pay at Z.E. 
Gliwice is tied to the company's electrical sales. This practice is apparently conventional 
throughout the Polish electric utility industry. Like the issue of utility profitability being tied 
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to electricity sales, and perhaps even more so, this presents a substantial barrier to successful 
DSM program implementation. 

Document Management/Lack of Computerization. Implementing a DSM program
 
presents significant challenges for managing a large volume of documents. 
 Because of the 
very low level of computerization within Z.E. Gliwice, much financial and energy use data 
are still recorded and compiled by hand. If this practice is employed for implementing
 
DSM, the program will be made unnecessarily difficult to administer.
 

Lack of Marketing Experience. A successful DSM program requires good
marketing. Even North American utilities that have had many years of marketing experience 
often have trouble marketing their programs. Marketing is a new concept for Polish utilities 
and Z.E. Gliwice. 

OVERVIEW OF THE INDUSTRIAL SECTOR 

The industrial sector is the largest energy consuming sector in Poland. In 1991, this sector
 
accounted for electricity sales of 51,052 GWh, or 53 percent of total domestic sales.
 
Although the composition of industrial demand may change, reflecting broader economic
 
trends and the decline of large, primary industries, Poland's industrial sector will likely
 
maintain its predominance in terms of electricity consumption.
 

The key characteristics of Poland's industrial consumers include the following: 

[] 	 As of late 1992, state-owned industry accounted for 76 percent of Poland's industrial
 
output. These large enterprises often are not provided the incentives necessary 
to 
encourage their participation in DSM programs. 

o 	 Electricity typically accounts for between 1 percent and 5 percent of total production
 
costs, and averages around 3 percent. 
 In the current economic environment, many 
firms are preoccupied with basic survival and may not have the interest or resources 
to pursue electricity savings. 

0 	 There is little tradition of energy saving in Polish industry; the previous economic 
system focused on production maximization and not optimization. 

o 	 Industrial representatives frequently claim that the greatest energy savings potential 
lies in automated monitoring and control of industrial operations. 

RCG/Hagler Bailly 



S-10 

0 

EXECUTIVE SUMMARY 

Large, usually state-owned industries seem to be suspicious of utilities, or at best feel 
they have little to offer in terms of energy saving assistance. Smaller industries, on 
the other hand, appear more willing to work with utilities on reducing energy 
consumption. 

Despite their different perceptions on the role of the utility, both large and small 
industries feel that if utilities were to promote DSM, their assistance should 
encompass both technical and financial support. 

Industrial DSM Measures 

Because of the diversity of process loads, the lack of detailed information about these loads 
in Poland, and the difficulty of replicating process measures on a widespread basis, process 
measures were not considered in the assessment. Instead, the analysis focused on lighting
and motors, although some of the measures selected address overall industrial electricity use.
 
Industrial lighting and motors alone account for 80 percent of industrial demand, or 42
 
percent of total domestic consumption, in Poland.
 

In Part 1 of this report, the DSM assessment for Poland, a number of industrial DSM 
measures were identified as likely candidates for implementation in Poland. Ithough all of 
the measures are technically feasible, programs should be built only around measures shown
 
to be economically cost-effective. Part 1 of this report describes how the cost of saved
 
energy and cost of saved demand can be derived and compared to avoided energy and 
capacity costs to determine whether a particular measure would be a good candidate around 
which to develop a program. The results of this screening analysis are presented in Chapter 
4 of this volume along with the physical energy and demand savings that would be expected 
from those measures if they were applied to all existing installations. An industrial energy 
conservation supply curve is presented which graphically represents these results, by showing 
the cost of saved energy as a function of energy savings. 

Design and Assessment of Industrial DSM Programs 

The DSM measures must be packaged with marketing, implementation, and evaluation 
mechanisms to facilitate widespread adoption of the measures and maximize the potential
contribution of this resource. Drawing upon industrial DSM experience in Canada and the 
United States. preliminary programs were built up around each of these Themeasures. 
resulting programs are described in Chapter 4 of this volume. 
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The individual programs were subsequently aggregated by end-use technology: motor
 
efficiency, motor drives (including ASDs and high-efficiency drive applications), motor
 
downsizing, operations optimization and maintenance, lighting, and innovative rates. Fixed 
administrative overhead costs were included in these aggregated programs. Some of the key
characteristics of these programs, such as participation rates, variable administrative costs,
 
and expectea impacts, are presented in Chapter 4.
 

The benefit-cost ratics for these programs were calculated. All of the candidate industrial
 
programs appear cost-effective, with benefit-cost ratios ranging from 1.12 to 8.83 for the
 
Total Resource Cost 'lest, and from 1.76 to 8.91 for the Societal Test. The sensitivity 
analysis carried out in Part 1 confirmed the cost-effectiveness of these programs over a wide 
range of participation rates and administrative costs. The industrial programs, particularly 
the motors programs, were among the most cost-effective of all programs considered. 

Part I also indicated that the industrial sector ranks highest among all sectors in terms of 
DSM potential. Cost-effective industrial DSM programs could realistically save 962 GWh 
per year (worth $58 million at current industrial rates) and 407 MW cumulative capacity 
additions and rehabilitation by the year 2000. The physical contribution of these programs 
towards power system requirements is shown in Chapter 4. 

The level of utility investment required to achieve these benefits will depend upon the 
regulatory framework and tariff structure ultimately adopted in Poland. This analysis cannot, 
therefore, determine the utility financing necessary to implement this program. However, 
the results conclusively show that: 

O] 	 Industrial DSM programs that can be implemented in the near term represent a 
significant power sector resource. 

o] 	 These programs are highly cost-effective in economic terms. 

C1 	 Regulations should be developed that ensure that investment decisions 
subsequently made by both utilities and consumers will coincide with optimal 
investments identified from an economic perspective, i.e., that least-cost 
options should be the most profitable for all parties. 

o Industrial pilot DSM projects can provide the experience and technica! proof of 
concept necessary for implementing full-scale programs in Poland, can nelp to 
more accurately assess DSM costs and benefits based on actual field 
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experience, and can help provide a better perspective on regulatory design by 
taking into account actual consumer response to programs. 

0 Industrial DSM pilot projects would be appropriate candidates for financing 
from multilateral development banks. 

Given 	that industrial DSM programs are both the most cost-effective and the largest
contributor to achievable DSM savings, industrial pilot projects would lead to the most rapid
realization of substantial DSM benefits. The rest of this volume proposes an industrial DSM 
pilot program that would serve as a bridge towards the full realization of demand-side 
resources in Poland. 

PILOT PROJECT DESIGN SPECIFICATION 

The preliminary specifications for the industrial DSM pilot project proposed in this report are 
presented. As such, "blueprints" for the pracical implementation of the pilot project in 
Poland 	are provided. While every effort has been taken to provide as much detail as 
possible, a more complete project design should be undertaken just prior to project
implementation. While these specifications can be used as a guideline, the current status of 
utility regulation and the economy in Poland should be considered at the actual start of the 
project. 

Project Content and Features 

The proposed DSM pilot project will have these basic features: 

o] Z.E. Gliwice will solicit proposals from industrial customers for assistance in 
implementing DSM projects. 

[] Z.E. Gliwice will depend primarily upon direct, person-to-person marketing of 
the project. 

" Project eligibility requirements will be simple. 

O 	 Project proposal guidelines and forms will be distributed to interested and 
eligible customers. 

RCG/Hagler Bailly 



EXECUTIVE SUMMARY S-13
 

o 	 Interested and eligible customers will submit project proposals for DSM
 
projects.
 

o 	 Z.E. Gliwice and participating customers will negotiate a project and financial 
assistance package consistent with a set of project policies and principles. 

o 	 Proposed DSM projects may include, but will not necessarily be limited to, 
use of the following technologies which were identified as cost-effective in 
Chapter 4: high-efficiency motors, motor downsizing, drive applications, 
process maintenance. proccss optimization, and high-efficiency lighting. 
Cogeneration may be considered an eligible project measure to the extent that 
it complements DSM and is designed to moderate load and not to operate as an 
independent power project. 

o 	 Financial assistance will be offered to customers for approved DSM projects 
based 	on energy and demand savings or project cost. However, financial 
assistance will not exceed 50 percent of total project cost, or DSM resource 
acquisition rates per kW or KWh saved set at the present value of 50 percent 
of avoided costs. 

o 	 Participating customers must enter into a standard agreement with Z.E. 
Gliwice for approved projects; the agreement will include provisions for 
inspection, verification, confidentiality of information, participation in project 
evaluation efforts, and other items. 

o All equipment installed under the project must be inspected and determined to 
have been installed correctly before the payment will be made. However, on a 
case-by-case, negotiated basis, partial payments can be made prior to 
equipment installation if Z.E. Gliwice determines that it is necessary to acquire 
cost-effective DSM resources. 

o Financial assistance will be available for energy audits. 
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Financial Incentives 

Chapter 5 discusses the range of financial incentives that Z.E. Gliwice could offer its 
customers under the pilot project. The recommended option is one that combines "variable 
rebate" and "shared savings" approaches. 

Variable Rebates. The Puget Power DSM project mentioned in Chapter 2 utilizes a 
variant of the variable-rebate approach. That is, as measures are identified through the audit 
process, standard algorithms or engineering relationships are applied to value the DSM 
savings they produce. However, site-specific information is used regarding operating hours 
and other customer data unique to the host factory or building in which the measure would
 
be installed.
 

Thus, two different customers installing the same measure at the same cost could receive
 
different financial incentives because the nature of the operation at one facility creates more
 
avoided cost benefits for the utility.
 

Typically, pilot projects offer the customer a "menu" of options in terms of quantity, make 
and model of units to be installed, and the corresponding payment the utility is prepared to
 
make for each line item on the menu. Often, the proposed amount represents the full
 
incrcmental cost for a replacement measure or the full capital and installed cost for a retrofit
 
measure.
 

In some cases, the customer makes some up-front contribution and through the process of
 
negotiation is urged to adopt items as possible.
as many of the menu Variable incentive 
approaches tie "compensation" to "value produced" not "action taken," and permit customers 
to negotiate for DSM benefits much as they would for any other commodity or service that is 
intrinsic to their line of business. 

"SharedSavings" Approaches. Many utilities use energy service companies 
(ESCOs), or "performance contractors," which sell energy efficiency projects through shared 
savings. That is, customers repay the ESCOs' investment from their energy bill savings. In 
general, compensation arrangements under an efficiency-related performance contract take 
one of the following three generic forms: 

[] 	 Shared Savings. In this arrangement, the ESCO typically finances, installs 
and (usually) operates energy-efficient equipment on the customer's premises. 
The customer pays nothing for the installation, which remains the property of 
the ESCO. The ESCO assumes all the risk, draws all the tax benefits (if any), 
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and may sell (as in the option above) the system to the customer at the end of 
the contract for its fair market value. In return, the customer pays the ESCO 
a monthly leasing fee for the equipment and continues to pay its electricity and 
other fuel bills. 

0] 	 GuaranteedEnergy Expenses. In this form of contract, thc customer pays the 
ESCO a flat amount each month for all the energy needs covered in the 
contract. If the actual energy costs are less than that amount, the ESCO keeps 
the difference. If the actual bills are greater than the flat fee, the ESCO must 
pay the difference. 

For several reasons, using ESCOs in DSM program delivery encourages customers in some 
way to share in the cost of the pilot project's activities: 

o Customers need to understand that by implementing DSM, Z.E. Gliwice is 
acquiring a resource on their behalf tht is less expensive than conventional 
supply-side resources. Moreover, it is one that can have both end-use 
productivity and environmental benefits. However, customers are expected to 
(and do) pay for all resources -- supply and demand side -- that utilities or 
other service providers acquire for their benefit. 

Z.E. Gliwice wants the customer to be a partner in this enterprise and does not 
want to foster the notion that DSM is a return to subsidized electricity pricing. 

o] 	 North American DSM experience with savings persistence offers convincing 
anecdotal evidence that savings remain more stable when the customer has 
some vested financial stake at risk. 

o] 	 At some point in the not-too-distant future, a viable ESCO community may 
develop in Poland. Thus, it may be useful to at least introduce early on, the 
notion of financing efficiency out of shared cost savings. The DSM pilot 
project may assist in the development of an ESCO industry. 

Marketing Strategy 

To ensure a maximum level of communication and awareness building, the pilot project will 
be announced and promoted through multiple media to all prospective participants in Z.E. 
Gliwice's service territory. This would begin through the preparation of prospect lists 
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developed by the Z.E. Gliwice regional staff. The lists would segment facilities by industry 
sector and size (either production or electricity usage as an indicator of savings potental), 
and perhaps other firm-specific or operational attributes, data permitting. 

Concurrent Market Research 

There were several issues in need of further market research that were identified in the focus 
groups organized for this project. They are listed and briefly discussed below. 

Extent of TechnicalAssistance Needed. Many of the focus group participants
expressed the opinion that technical assistance for DSM measures was not a high priority.
This view was especially prevalent among the large industrial companies, which tend to have 
a sufficient number of well-trained staff capable of identifying DSM opportunities in their
 
facilities.
 

Whether Product-SpecificRebates Would Be Useful. The DSM project proposed

here does not recommend offering 
a fixed rebate for certain types of DSM equipment and
 
measures. Such rebates are 
common in North American DSM projects. Further market
 
research should be done on whether adding 
a fixed rebate to the variable rebate approach
 
proposed here would substantially increase project participation levels or offer any other
 
important project benefits.
 

Explore Methods to Overcome Mistrust of the Utility. The focus groups revealed that 
some customers might be reluctant to cooperate with Z.E. Gliwice, partly because they are 
angry that their electricity bills are so high, and partly because they believe the utility must 
have some ulterior motive for seeking to enter and analyze customer facilities (i.e., knowing 
th:it the utility makes more profit when it sells more electricity, these customers don't believe 
the utility is serious about helping them reduce their consumption of electricity). 

Explore How Public FacilitiesMight Require Different Marketing Approaches than 
Private Enterprises. Publicly owned and funded facilities face many more constraints to 
participating in a DSM project, especially with regard to their financial contributions to the 
project. For example, they may be prohibited from shifting funds from an energy account to 
a capital improvement account for DSM improvements. 

Other ConcurrentResearch. The implementation of the pilot DSM project might be 
viewed as a large market research effort. It will provide valua"le information on what does 
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and does not work for persuading customers to participate in the project. Accordingly, the
 
project should be implemented with market information collection in mind.
 

Field Delivery and Implementation 

Contractor-ArrangedInstallation. Under this approach, Z.E. Gliwice would be
 
responsible for the oversight of all facets of the equipment specification, procurement,
 
installation and testing of the measures the customer adopts as a result of the audit
 
recommendations. To accomplish this, Z.E. Gliwice will manage a process which will be
 
implemented by paid contractors, such as ESCOs.
 

To choose the best vendors of services qnd equipment, Z.E. Gliwice should conduct a
 
competitive procurement as follows:
 

Step 1. 	 At the time the pilot project's initial workshop is held, a separate 
workshop should be held for prospective implementation contractors, 
consultants and trade allies. Trade allies are corollary organizations 
involved in DSM implementation, e.g., distributors and dealers of 
energy-efficient products. 

Step 2. 	 Interested parties would be requested to submit a statement of 
qualifications along with technical and credit references demonstrating 
their technical competence and conformance to sound business 
practices. Z.E. Gliwice would accept national certification of ESCOs 
and auditors as evidence of qualifications. 

Step 3. 	 The submission would also include a set of hourly billing rates for 
different skill levels and technical specialties. Where a contractor's 
staff would have to be augmented with new hires, it must submit a 
hiring plan outlining its testing and qualification procedures. 
Preference would be given to firms that have the majority of needed 
staff already on their payrolls. 

Step 4. 	 A competitive scoring of bidders would result in the selection and 
award of contracts. The contracts would be structurcx! as "basic 
ordering agreements" wherein guaranteed labor rates and standard time 
allowances for performing certain on-site functions could be quoted in 
the technical and financial proposal submitted to Z.E. Gliwice. 
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Development of Equipment, Installation and Testing Specifications. The 
implementation contractors would develop comprehensive equipment specifications, based on 
energy audits, that combine: 

" 	 requirements adapted from manufacturers' equipment specifications and 
installation instructions 

o 	 prevailing building and safety codes 
o 	 union work rules (if any) 
o 	 any customer-imposed conditions regarding the conduct of installation activities 

on-site. 

These specifications should be codified by activity type (e.g., new motor installations). Part 
of each specification would be time standards that could be used to estimate the person-hours 
and cost to perform most unit functions. 

Quality Assurance, Control and Inspection. Z.E. Gliwice would have oversight of 
the field activities and the performance criteria and quality assurance/q.ality control 
(QA/QC) standards established to monitor those field activities. For example, consider the 
activity "installation of new high-efficiency motors." As a performance criterion, Z.E. 
Gliwice may establish that no customer should wait more than 90 days from the date of its 
approved application in response to Z.E. Gliwice's proposal for the installation of new 
equipment at its facility. 

Equipment Procurement. It is anticipated that Z.E. Gliwice will review and approve 
the procurement (including competitive cost quotations) of all equipment needed in the 
various projects. It is further anticipated that this equipment would be obtained by the 
implementation contractors from a mix of domestic and foreign suppliers, and that in the 
latter instance, any import duties, taxes or other customs fees would be waived. 

Customer-ArrangedInstallations. In most cases, industrial customers will select and 
contract directly with implementation contractors tht Z.E. Gliwice qualifies as participating 
in the project. It is reasonable to assume that some firms may have long-standing 
relationships with certain consultants or companies and that they would want to maintain 
ihose relationships. Z.E. Gliwice will review their qualifications for acceptance into the 
program consistent with the competitive bidding process described above. 

Disbursement of Incentives. Z.E. Gliwice would provide financial incentives directly 
to the customer, which would in turn be responsible for paying all contractors and suppliers. 
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Any DSM costs in excess of those provided through Z.E. Gliwice's financial incentives 
would be the responsibility of the customer. 

Equipment Salvage and Disposal Issues. All repiaced equipment should be removed 
by the implementation contractor and certified to Z.E. Gliwice for salvage or other 
permanent disposal. It does little good to allow the customer to retain units as "spares" or 
resell them directly to other firms or intermediaries, as these inefficient units could simply be 
re-installed elsewhere in Poland. To the extent that any equipment has tangible salvage 
value, this implied amount can be factored into Z.E. Gliwice's financial incentives to the 
customer. 

Customer Responsibilities. It is recommended that Z.E. Gliwice make customer 
arranged installation the primary delivery mechanism. In cases where the customer wishes to 
deviate from this procedure, a special waiver must be granted by Z.E. Gliwice. The 
customer would assume full liability for managing the process so that it ultimately passes 
Z.E. Gliwice's inspection requirements. Any carrying costs or other financial overhead 
associated with delays, remedial work, or other contractor disputes would become the 
customer's problem. 

Training of ESCOs. Through the competitive solicitation process described above. 
Z.E. Gliwice may determine that there are an insuffic-ent number of ESCOs that are 
qualified to perform the required energy audits and 'quipment specification and installation 
tasks. If this is the case, the DSM pilot project may have to include an ESCO training 
component. This activity could be coordinated with national efforts to certify qualified 
ESCOs and other energy engineering firms, and could be sponsored by special funding from 
bilateral assistance programs. 

Consideration of UnsolicitedProposals. It is expected that the field delivery and 
implementation approach described above will provide a systematic and orderly process for 
hiring ESCOs and developing DSM projects at Z.E. Gliwice's customer facilities. However, 
there may be unusual circumstances in which unsolicited proposals are submitted to Z.E. 
Gliwice outside of the normal process. Z.E. Gliwice should retain flexibility to consider 
such unsolicited proposals, to the extent that they conform to the required audit standards, 
respond to the general technical opportunities targeted by the pilot project, and meet selection 
criteria (e.g., for experience and qualifications). 
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Verification and Impact Evaluation 

Verifying the savings that result from the pilot is essential to: 

o 	 show participating customers that measurable energy and demand savings have 
actually occurred 

o1 	 prove the viability and cost-effectiveness of a utility-operated, industrial DSM 
project in Poiand 

0 	 provide a basis for estimating the impact of a subsequent full-scale project. 

Customized facility-specific analyses should be performed to deal with the high-impact, 
unique 	building/plant treatments encompassing multiple end-uses and interactive effects that 
are likely to be observed. This will require that Z.E. Gliwice, their contractors, and the 
customer work together to establish an accurate reference baseline to measure the pilot's 
impacts. 

It is expected that Z.E. Gliwice's evaluation approach would in.corporate end-use metering as 
part of 	its impact estimation procedure. The approach would integrate engineering 
algorithms, simulation models, and statistical regression methods. It would also be necessary 
to devise combined approaches for aggregating impacts at sampled facilities to produce 
project-wide cstimates, and for enhancing measurement accuracy and precision. 

Here, as with all DSM impact estimations, the challenge is to compare: 1) actual 
consumption in treated end-uses subsequent to the intervention with 2) estimates of 
consumption that would have occurred in those end-uses absent the intervention. Thus, the 
savings impact cannot be directly measired, only estimated, since 2) is a non-observable 
event. 

The accuracy of this estimatica process is a function of: 

" 	 precision level as represented by a tolerance band within which one believes 
the impact to be measured is contained 

" 	 confidence level as represented by the probability with which one believes the 
impact of interest is actually contained in that specified tolerance band. 
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A "verification protocol" is simply an action plan outlining, step-by-step, how the reference 
baseline is to be established, what impacts are to be quantified from that baseline, and for 
what time periods. It describes the role of metering, engineering and statistical methods in 
producing these impact estimates. It also specifies the environment within which verification 
takes place and what other activity flows need to be metered (e.g., production rates, 
temperatures, fluid flows). This will produce not only a "snapshot" estimate of current 
savings but also insight into longer-term issues of savings persistence. 

Process and Market Evaluations 

A successful pilot can reasonably be expected to attract 30-50 participants over an 18-month 
period.. Thus, the types andpatterns of participation (or non-participation) may be as 
important as the absolute level of pilot enrollment. For example, Z.E. Gliwice will need to 
address the following questions: 

0] Is there a conspicuous absence of participation within one or more important 
industry sectors'? 

o3 Is plant or company size an important determinant of participation? 

o1 	 Are there differences in the degree of project interest between domestic and 
foreign-owned firms? 

" Have 	there been any examples of successfully leveraging multi-facility 
ownership by a single corporate entity? 

" What 	features of the pilot appear to be most attractive to participants? The 
greatest obstacle to acceptance'? Can these be easily modified? 

Once these factors are sorted out, it should be possible to extrapolate the probable overall, 
full-scale program participation by the entire industrial sector. 

DSM 	Cost Recovery and Regulatory Incentives 

Z.E. Gliwice and the other utility companies in Poland face a number of unique challenges 
associated with the post-communist transition to a restructured market economy. However, 
the utility sector in Poland shares a major feature with most of the utilities in the rest of the 
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world when it comes to demand-side management: every kWh that the utility sells increases
 
revenues 
and every kWh that the utility does not sell decreases revenues. In this sense, it
 
doesn't really matter if Z.E. Gliwice is still a state-owned enterprise or - it becomes a
 
privatized joint-stock company, as currently planned. In either case, under current tariff
 
regulation, reduced sales (whether from DSM, declining industrial production, or simply
 
mild weather) will result in reduced revenues which is bad for the fiscal health of the
 
company. Therefore, a powerful disincentive exists for Z.E. Gliwice to implement a pilot
 
DSM project or to participate in the future to implement an aggressive full-scale DSM
 
project.
 

This problem, not unique to Z.E. Gliwice, goes to the heart of the evolving legal and
 
regulatory framework of Poland's utility sector. For this reason, the problem was presented
 
in Part 1 of this report as a national institutional policy issue: the legal and regulatory
 
framework under which the power sector operates in Poland should ensure 
that integrated
 
resource planning (IRP) is the most profitable plan for the utility as well as the least-cost
 
plan for its customers and society at large. To the extent that DSM is a least-cost electric
 
resource, a mechanism must exist to not only remove 
the powerful disincentive for DSM, but
 
to also provide the utility with a positive incentive to implement DSM. In Part 1 two key
 
mechanisms were described: 1) recovery by the distribution companies of DSM costs
 
through electric rates; and 2) ability of the distribution companies to earn financial
 
incentives to implement DSM.
 

Pilot Project Inplementation of Regulatory Incentives 

In considering implementation of any DSM project in Poland, even a pilot project, it seems 
clear that some DSM incentive mechanism is needed to obtain the enthusiastic support for the 
enterprise by the host utility. Assuming acceptance of that assertion, the only question 
remains: Which mechanism and how should it be implemented? This question has not been 
easily answered in the United States where a number of different mechanisms and 
combinations thereof have been implemented in various regulatory jurisdictions. 

The recommendation which follows represents an attempt to balance the need of Z.E. 
Gliwice to have the basic disincentive for DSM removed while recognizing the state of flux 
of the institutional environment and the difficult conditions of the economy. For example, it 
seems unreasonable to reward Z.E. Gliwice with a positive incentive when so many other 
enterprises are struggling in the difficult economic circumstances of the post-communist 
transition. 
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The recommended approach focuses on the recovery of DSM costs and revenue losses as the 
available mechanisms. With these two, at least Z.E. Gliwice will be indifferent to the 
impact of DSM on its revenues, even if it does not receive a reward for implementing DSM. 
This approach also seems reasonable in a pilot project context, in which the basic risk of 
doing something new is compensated while avoiding the possibility of windfall gains from 
unanticipated outcomes. 

Having settled on recovery of DSM costs and revenue losses, the question remains: how to 
provide for their recovery'? The answer lies in the two cashflow streams that Z.E. Gliwice 
handles in its operations: 1) the transfer tariffs it pays to PPGC for power from the grid; 
and 2) the retail tariffs it collects from its customers. Following is a discussio of how 
each approach might work in practice: 

DSM Incentives in Transfer Tariffs. Z.E. Gliwice currently purchases the majority 
of the power it distributes from the PPGC, the operator of the transmission system (a smaller 
portion of power is purchased directly from local generators in its service territory). PPGC 
charges wholesale rates for the bulk power in transfer tariffs which are currently regulated by 
the Ministry of Industry and Trade (this arrangement may change in the future if an Energy 
Regulatory Agency (ERA) is established with authority over all utility rate setting). The 
DSM project costs and revenue losses could be calculated and then deducted from the 
transfer prices that Z.E. Gliwice pays to PPGC. 

The rationale for this approach would be that PPGC would be operating under an obligation 
to acquire and dispatch the least-cost electric resources available throughout the Polish power 
system (including power from generators and DSM from distribution companies) to meet the 
system load To the extent that the DSM resources offered by Z.E. Gliwice represent 
relatively low-cost resources compared to available supply-side resources, the entire system
would benefit. The cost to PPGC of allowing Z.E. Gliwice to recover its DSM costs and 
revenue losses would be added to the transfer tariffs charged to all PPGC customers and 
thus, would be borne by all ratepayers throughout the country. 

The transfer tariff approach to providing DSM incentives would also work well for the 
distribution of credits obtained by Poland from multilateral development banks for power 
sector investments. Under the presumption that PPGC is the single national entity receiving 
MDB loans, it could disperse the loan proceeds for DSM investments through credits on 
transfer tariffs to the distribution companies. The loans could either be repaid from the 
national cashflow from PPGC's sales of power to the distribution companies or from 
individual distribution companies, out of the resource savings they obtain from the DSM 
savings occurring in their customers' facilities. 
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DSM Incentives in Retail Tariffs. Z.E. Gliwice sells the power it distributes to its
 
customers and collects revenues through retail tariffs currently regulated by the Ministry of
 
Finance (an arrangement that could also change with the creation of the ERA). The DSM
 
project costs and revenue losses could be calculated and then added to the rates Z.E. Gliwice
 
charges its customers.
 

The rationale for this approach would be that Z.E. Gliwice would be operating under an 
obligation to acquire and distribute the least-cost electric resouoxs available to it (including 
power from PPGC and its generators as well as DSM from its customers) to meet its local 
load. To the extent that the DSM resources offered by its customers represent relatively 
low-cost resources compared to available supply-side resources, Z.E. Gliwice would benefit. 
The cost to its customers of allowing Z.E. Gliwice to recover its DSM costs and revenue 
losses would be added to the retail tariffs charged to all Z.E. Gliwice customers and thus, 
would be borne by all ratepayers throughout its service territory. 

Details and Variations on the Theme 

The discussion above is but a rough sketch that poses the two approaches as independent 
choices. Following is a discussion of some details and nuances which might accompany the 
implementation of either approach. 

Shared Savings. In both cases above, the total benefit discussed is that available to 
Z.E. Gliwice in terms of its recovery of DSM costs and revenue losses. There is another 
benefit which accrues automatically to PPGC which is the total resource savings it obtains 
from not having to acquire and provide the power that is avoided by the DSM happening in 
Z.E. Gliwice's customers' facilities. On the one hand, it would be easy to allow PPGC to 
retain those resource savings and recognize them as an inducement to PPGC to go along with 
whichever scheme. On the other hand, it would be possible to calculate those resource 
savings and then share them through some split (e.g., 50:50) between PPGC and Z.E. 
Gliwice (as a credit on transfer tariffs). This approach would essentially introduce a positive 
incentive to Z.E. Gliwice into the equation. Z.E. Gliwice could similarly pass through a 
share of the resource savings to its customers (as a credit on retail tariffs). In one 
jurisdiction in the U.S. which employs this approach (New York), the resource savings 
include the environmental externality costs avoided by the DSM, which adds an extra 
dimension to the equation. While this approach may be more equitable, it would certainly 
Add complexity to the arrangement and might not be warranted. 
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Combination Approach. The two approaches to providing DSM incentives described 
above need not be mutually exclusive. A system could be devised in which a combination of
 
the two approaches could operate.
 

Importance of Tracking Systems and Inpact Evaluation. The two DSM incentive
 
approaches presented here would require rigorous tracking of project costs and the savings
 
achieved by the project which would be the basis for determining revenue losses. Both of 
these processes are described in the DSM pilot project design. 

All-Source Competitive Bidding. The two methods mentioned above provide Z.E.
 
Gliwice with a guaranteed recovery of its DSM costs and revenue losses. 
 This is probably

appropriate in the short term to overcome resistance to a new idea, especially for the
 
implementation of a pilot project. However, market-based mechanism can bea more 

envisioned in the use of the transfer tariffs as 
the vector for providing DSM incentives: an
 
all-source competitive bidding system, involving both supply and demand-side resources. In
 
this approach, PPGC would hold an annual auction for essentially the baseload portion of
 
system load. Generators and independent power producers would bid an amount and price to
 
supply power to PPGC and distribution companies, ESCOs and large customers would bid an
 
amount and price to supply DSM resources. PPGC would rank order the bids on an
 
integrated resource 
planning basis (taking price and nonprice factors, e.g., reliability, into
 
consideration) and then contract for the least-cost resources. 
 For DSM resources which are
 
contracted, PPGC would pay over the year through the transfer tariffs. 
 To the extent that 
the winning price that a distribution company bids is greater than or equal to its DSM costs 
and revenue losses, the approach yields essentially the same outcome as the more 
deterministic approach proposed above. 

Cost to Non-Participants. In both approaches proposed above, all ratepayers end up 
footing the bill for the DSM investments. In the transfer tariff case, the DSM costs and 
revenue losses are spread across the entire Polish ratebase which would probably mean they
would be rciatively insignificant. In the retail tariff case, the costs are spread across the 
ratebase of Z.E. Gliwice, which could cause a more noticeable impact on bills. In either 
case, an argument can be made that ratepayers who do not participate in making DSM 
investments will suffer bill increases. 

PracticalImplementation Issues. Finally, the question arises regarding how to 
implement either one of these schemes in practice within the context of the industrial DSM 
pilot project proposed in this report. In either case, agreements would have to be reached 
among participating parties. These parties would be Z.E. Gliwice, PPGC, and the Ministry 
of Industry and Trade (or ERA) for the transfer tariff approach and Z.E. Gliwice and the 
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Ministry of Finance (or ERA) for the retail tariff approach. In either case, the agreements
 
should include an obligation for Z.E. Gliwice to keep records associated with the DSM costs
 
and revenue losses resulting from the pilot project activities. If necessary, to reduce the
 
institutional risk of doing something new, 
 "two sets of books" could be kept, showing how
 
tariffs would have been calculated normally versus how they are calculated with the DSM
 
incentive. Part of the pilot project evaluation would then be a comparison of the two
 
accounts to document both the rate impacts of DSM on the system as well as the extent to
 
which Z.E. Gliwice was "made whole" through the process. The results could then be
 
extrapolated to the national level to judge the impact of full-scale DSM projects 
on Poland's
 
utility sector.
 

END-USE LOAD RESEARCH ELEMENT 

This industrial DSM pilot project contains an end-use load research element as an integral
 
component of project design. End-use load research is an 
important complement to the
 
demand-side management activities undertaken by utilities. By understanding how its
 
customers 
use electricity in their facilities, utilities can more accurately gauge the DSM
 
resource potential available to them. Load research also plays an 
important role in impact
 
evaluation, through which the actual costs and savings of DSM 
are accurately determined.
 
Finally, the establishment of a load research staff or department at a utility can go a 
long
 
way toward increasing the level of customer service, as utility staff interact with their
 
customers and learn more about their needs for energy services. This last point is especially
 
relevant in Poland, where utilities are realizing the need to change their market outlook, from
 
a strong tradition as commodity vendors to one of energy service providers.
 

Background and Rationale 

The Load Research Element is intended to furnish an assessment of the potential DSM 
resources in Z.E. Gliwice's service territory, which will ultimately help the utility to provide 
market-oriented services that are more responsive to its customers' needs. Z.E. Gliwice staff 
will also be trained so that they can extend the program to full-scale implementation in the 
future. 

Although load research will be conducted on industrial, commercial, and residential 
customers, the focus of the pilot project will be the industrial sector, which accounts for the 
major portion of the company's electricity demand. Between 2 to 5 percent of Z.E. 
Gliwice's peak load (52 to 130 MW) will be analyzed by the load research element. The 
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program's primary sources of data, which will be used to evaluate the potential impacts of 
DSM measures, will be: 

whole-premises data (kW and kWh) 
end-use data measured by monitoring instruments 
billing 	data from selected customer groups 
survey 	data collected from a wide range of customers. 

The load research element incorporates in its design the load research experience of several 
U.S. utility companies, as well as the field experience gained from the spot monitoring
 
activities in Z.E. Gliwice's service territory. It was also designed with sufficient flexibility
 
to overcome many of the constraints faced by Poland's residential, commercial, and
 
industrial sectors during the coui.try's transition to a market-oriented economy.
 

Spot Monitoring Program 

The spot monitoring program was undertaken between March and June 1993 as a quick, in­
field trial to test U.S. load monitoring equipment under Polish conditions, to introduce the
 
concept of demand-side management to local utility personnel, 
 and to gauge the reactions and 
responses of the customers who were monitored. It also helped to define the most suitable 
and cost-effective instruments, seminars and training, and venues for vendor participation in 
the pilot load research element. Last, and most important, this program allowed for the 
collection of load profiles on several end-uses. The results of the spot monitoring program 
are reported in Chapter 6. 

Load 	Research Objectives 

In support of the DSM pilot project, the objectives of the pilot load research element are to: 

o 	 conduct a practical customer survey that will serve as a basis for selecting the 
sample population for end-use load research 

o3 	 extract and analyze information from the monthly billing data of 100 large 
customers in the service territory of Z.E. Gliwice 

o 	 estimate the electric load characteristics of the major market segments within 
the territory of Z.E. Gliwice 
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o 	 carry out the load monitoring program to collect and examine the actual end­
use and whole-premise load records before and after the DSM measures are 
implemented 

o develop the capabilities of Z.E. Gliwice staff to understand how electricity is 
used by the company's customers, and to conduct a cost/benefit analysis within 
the framework of local conditions. 

PROJECT ADMINISTRATION, FUNDING, BUDGET AND SCHEDULE 

This final issue of the industrial DSM pilot project design for Poland details some of the 
practical administrative issues of project implementation. The overall project structure is 
presented which indicates the various organizations that would be involved in project 
implementation and their respective roles and relationships. Following that is a proposed 
schedule and budget, which includes an indication of possible sources of funding for the pilot
project. The chapter concludes with a discussion of the tracking system requirements for
 
record keeping and data management.
 

Organization 

It is assumed that Z.E. Gliwice would be the central management and administrative lead in
 
the development and implementation of the DSM pilot project. Other key participants would
 
be an expert international DSM consulting firm to support Z.E. Gliwice, 
 the implementation 
contractors and consultants (perhaps a half dozen or more individuals, firms, and ESCOs 
specializing in audits, engineering analysis, end-use metering and installation), and an 
advisory committee composed of invited representatives from PPGC, FEWE, the Polish 
Institute of Power Engineering, and other interested agencies and parties such as equipment
vendors, engineering firms, business and professional associations, university faculty, and 
non-profit groups. The relationships among these entities are depicted in Chapter 7. 

Schedule 

Chapter 7 outlines the anticipated schedule of activities over the 18-month period planned for 
the pilot project. This time table is ambitious but achievable if Z.E. Gliwice and the 
international DSM consultant coordinate closely from the beginning of the program. In 
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particular, the first month or two will be critical in ensuring the effort can avoid delays that 
could unduly prolong audits, equipment procurement and field work later in the pilot project. 

Funding and Budget 

Chapter 7 summarizes the estimated budget for the pilot project with the ranges of costs 
($5.8 million to $8.3 million) for each of the 14 activity areas. It also shows the lead, 
support and advisory roles for each of the parties cooperating in the pilot project effort. 
Exhibit S-1 shows the estimated budget, by task, including indications of the responsible 
parties for task implementation. 

Although these budget estimates are quite preliminary, they do reflect the general magnitude
of costs believed to be required for each activity. The equipment procurement costs are 
predicated on a pilot project that can attract 30-50 participants whose typical size would be in 
the range of 0.5-2.5 MW and whose average expected savings would fall in the range of 4-8 
percent of current electricity consumption. 

Overall, the pilot project would seek to capture 2-4 percent of the available industrial DSM
 
savings potential outlined in Part 1 of this report. The estimated capital outlays roughly
 
correspond to the net present value of a mix of measures 
whose annualized life cycle cost
 
would average about 2.5 cents per kWh saved, and which collectively would achieve the
 
targeted capture rate of 2-4 percent of available potential. This indirect estimation approach
 
is necessitated by the inability to precisely determine in advance the mix of measures 
to be
 
installed.
 

It is important to take note the source of capital expenditures in the budget summary. As 
indicated, multilateral development banks (e.g., the World Bank, the European Bank for 
Reconstruction and Development) are expected to underwrite the substantial front-end 
investment in capital equipment to be procured and installed during the pilot project. 
However, there are other important sources of fanding for training, technical assistance, and 
other non-capital costs. 

These other sources of DSM pilot project financing include: 

o1 Existing MDB Loan Pools. For example, the World Bank has an existing 
loan available in Poland for industrial efficiency improvements that could be 
tapped for project-specific financing. 
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Exhibit S-I
 
Estimated Budget Summary
 

Activity Cost Range ($1,000 US) Responsible Party(ies) 
Low High Lead Support Advisory 

1 25 35 G D C 
2 10 15 G D
 
3 15 25 G D 
 C 
4 	 5 10 G 	 D -

5 	 10 15 G D 	 ­

6 	 275 350 I G D 
7 75 125 G 	 D 

8 	 20 25 D G C 
9 4,800 6,930 I G D 
10 325 450 I G D
 
11 60 90 I G D
 
12 	 75 100 D G 	 C 
13 	 25 40 D G C
 
14 35 50 D G C
 
TOTAL 	 5,755 8,260 

Key To 	Activities Key To 	Responsible Parties 

1. 	 Administrative start-up C 	 Advisory committee (PFGC, FEWE, PIPE,
2. 	 Market segmentation and prospect recruiting other interested parties)

and qualification D International DSM Consultant= 
3. 	 Pilot announcement, mailings and visits G Z.E. Gliwice 
4. 	 Implementation contractor RFQ I = 	 Implementation contractors 
5. 	 RFQ screening and contractor sciectioa 
6. 	 Audits and engineering analysis 
7. 	 Technical and financial proposals 
8. 	 Development of performance tracking 

system, installation specifications and 
QA/QC protocols 

9. 	 Equipment procurement 
10. 	 Project installation and on-site work 
11. 	 Pre-installation/post-installation end-use 

metering and monitoring 
12. 	 Impact evaluation 
13. 	 Process and market evaluation 
14. 	 Analysis of full-scale program options and 

potential 
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" 	 The Polish Energy Conservation Foundation. This organization is a unit of 
the Polish Development Bank which was set up to provide systematic access to 
private 	financing in Poland for energy efficiency imprcvements. 

o 	 Energy Service Companies. Most ESCOs provide project financing as part 
of the package of services they offer to clients. 

o 	 Industrial Customers. As defined under the design of this DSM pilot project, 
the participating industrial customers would bc required to finance a major 
portion of capital improvements at their facilities. 

o 	 Other Sources. These could include the Government of Poland, PPGC. and 
donor agencies (e.g., USAID, the European Union's PHARE program, and 
the U.K. Know-How Fund). 

Performance Tracking, Financial Management, and Records Control 

It is recommended that Z.E. Gliwice implement a PC-based, computerized tracking system to 
facilitate both financial management and records control as well to effect near real-time 
monitoring of field activities and project management. 

In addition, the information contained in the system will be useful for estimating savings 
impacts and for performing a variance analysis of expected versus actual performance. This 
feature will serve as an "early warning" indicator that corrective action may be necessary to 
prevent the pilot project from straying off course as problems surface. 
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STRESZCZENIE 

INFORMACJE WSTIFPNE I CELE PROGRAMU 

Niniejszy raport przedstawia rezultaty prac sponsorowanych przez Biuro Europy Agencji Stan6w
 
Zjednoczonych ds. Rozwoju Micdzynarodowego (USAID). USAID udziela pomocy Rzadowi
 
Polski w ramach Regionalnego Programu Efektywnego Wykorzystania Energii w Europie

Wschodniej. Jednym z zadafi tego programu bylo opracowanie pilotowego programu sterowania
 
popytem (DSM) w Poisce, co stanowi przedmiot tej czcgci raportu. 

W Czi ci 1 niniejszego raportu przedstawiona zostala ocena potencjalu DSM w Poisce. 
Zbadano szereg grodk6w efektywnego finalnego zuzycia energii elektrycznej pod wzgledem ich
 
efektywnogci kosztowej, 
 a nastpnie wlaczono je w potencjaine programy DSM. Programy te
 
zostaly tak sformulowane, by objqd realnie osiagalne zasoby w zakresie DSM na poziomie calego

kraju w perspektywie kr6tkoterninowej (szed lat). Taka 
ocena zostala dokonana w spos6b

sp6jny z oszacowaniem kredyt6w z wielostronnego banku rozwoju, kt6re mogq zosta6 przyznane

Poisce w 
okresie, na kt6ry przewidziane sa inwestycje w sektorze elektroenergetycznym. W
 
CzQgci 1 zasygnalizowano 
 r6wniez niekt6re zagadnienia z zakresu przepis6w regulacyjaych i
 
polityki instytucjonalnej, kt6re musza zosta6 rozwi~zane w PoIsce, jeli ma zosta6 stworzony
 
zintegrowany plan rozwoju ir6def prowadzacy do wdrozenia DSM. 

Okreslenie zasob6w po stronie popytu oraz wdrozenie ram regulacyjnych stanowi4 podstawe dia
p6iiejszego opracowania DSM; jednak jegli DSM ma zostad wdro2ony na szerokq skalQ, to
 
konieczne stanie siQ zbieranie informacji na temat reakcji odbiorc6w na DSM, szkolenie
 
personelu poiskich przedsiebiorstw energetycznych 
 oraz wykazanie slusznogci zalozefi
 
technicznych. 
 Pilotowy program DSM moze obj~d wszystkie te zagadnienia dajac jednoczegnie
okazje do sprawdzenia, czy proponowane programy dzialaj4 tak, jak siQ tego oczekiwalo. Dziqki

takiemu pilotowemu programowi 
mozna r6wnie2 uzyskad dodatkowe informacje, kt6re pozwol
zmniejszy6 ilok niewiadomych co do wplywu program6w DSM oraz usprawni6 ich wdrazanie. 

Jednym z cel6w oceny DSM bylo okreglenie sektor6w i rodzajdw finalnego zu~ycia energii
elektrycznej. w kt6rych programy pilotowe bylyby najbardziej odpowiednie w PoIsce. Przemysl
zostal uznany w Cz~gci 1 jako sektor oferujacy zardwno najwiekszy osiqgalny potencjal
oszczednogci, jak i najbardziej efektywne kosztowo programy. Z tego powodu wlagnie sektor 
przemyslowy zostal wybrany jako gl6wny kandydat do przeprowadzenia pilotowego programu
DSM. Niniejsza czeg raportu przedstawia plan takiego pilotowego programu DSM dla 
przemysiu, majtcego szanse na uzyskanie finaraowego wsparcia ze strony wielostronnych 
bank6w rozwoju. 

y 
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Zadanie opracowania planu pilotowego programu DSM zostalo podjcte wsp6lnie z Zakladem 
Energetycznym Gliwice (Z.E. Gliwice), najwickszym przedsiqbiorstwem rozdzialu energii
elektrvcznej w Poisce, obstugujacyi 15 procent obciQzenia w kraju. Zaklad ten lezy w samym 
cent. -imprzemyslowym G6rnego Slska, na poludniu Polski. 

Gl6wnym celem tego zadania bylo opracowanie planu pilotowego programu DSM dla Z.E. 
Gliwice, obejmujacego elementy zachqcajace odbiorc6w do uczestnictwa w programie, marketing
propagujqcy uczestnictwo oraz plan ewaluacji. W trakcie spotkafi w grupach dyskusyjnych z 
przedstawicielami Zakladu, jego odbiorc6w oraz dostawc6w urzadzefi i uslug z zakresu DSM, 
kt6rzy uczestniczvliby we wdrazaniu programu, rozwa~ano alternatywne mechanizmy 
dostarczenia programu. 

Drugim co do znaczenia celem byla pomoc w wypracowaniu w Z.E. Gliwice umiejctnogci
zrozumienia jak odbiorcy Zakladu zuzywaj, energi¢ elektryczn4. Zrozumienie takie jest
krytycznym skladnikiem planowania i oceny programu DSM. Jedna z czgci pilotowego 
programu DSM stanowil r6wniez element badania obciazenia finalnego zwizany z dzialaniami 
analitycznymi i planem monitorowania obciazenia. Aby ulatwid opracowanie tego elementu, w 
trakcie realizacji przedsicwziecia dokonano rejestracji poboru mocy przez urzadzenia u 
wybranych odbiorc6w Z.E. Gliwice. Pomiar6w dokonano przy wykorzystaniu przyrzad6w 
rejestrujacych finalny pob6r mocy. 

ZAKRES PILOTOWEGO PROGRAMU DSM 

Rozdzial 2 tej czQgci raportu zaczyna siQ od przedstawienia wybranych dogwiadczefi
p61nocnoamerykafiskich w zakresie przemyslowych program6w DSM. Opisane zostalo siedem 
najbardziej udanych program6w ze Stan6w Zjednoczonych i Kanady. Zidentyfikowano wsp61ne
cechy tych program6w, kt6re przyczynily sic do ich sukcesu. Rozdzial 2 kohiczy siQ 
podsumowaniem zalecanych krok6w, kt6re - jak mote wynikad z dogwiadczefi nabytych w 
Ameryce P6lnocnej - moga by%- odpowiednie dla wdrozenia pilotowego przemyslowego programu 
DSM w Polsce. 

W Rozdziale 3 przedstawiona zostala koncepcja programu pilotowego. Om6wione sa og6lne
cele jakie postawiono przed programem pilotowym. Nastepnie podane jest uzasadnienie 
konkretnego programu pilotowego zalecanego do wdrozenia przez Z.E. Gliwice. Uzasadnienie 
to uwzglcdnia ograniczenia, ryzyka i elementy niepewnogci, jakich dogwiadcza obecnie cala 
polska gospodarka i przedsiebiorstwa elektroenergetyczne. 

Rozdzial 4 zawiera podsumowanie wynik6w oceny DSM z CzQ ci I niniejszego raportu,
koncentrujqc sie wyacznie na sektorze przemyslowym. Przedstawiona jest charakterystyka 
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zuiycia energii elektrycznej w sektorze przemyslowym w Poisce, koszty i oszczednogci
potencjalnych grodk6w DSM oraz wyniki badania tych grodk6w pod wzgledem efektywnogci
kosztowej, co dalo krzyw4 poda~y DSM dla sektora przemyslowego. Poszczeg61ne 4rodki 
zebrano nastepnie w og61ne przemyslowe programy DSM stanowiace podstawc dla
 
przedstawionego tutaj pilotowego programu DSM dia przemyslu. 

W rozdziale 5 przedstawiona jest specyfikacja pilotowego programu DSM. Obejmuje ona 
zawartok6 i cechy programu, role bodic6w finansowych, strategic marketingu, r6wnolegle
prowadzone badanie rynku, dostawc urzadzefi i wdrazanie, weryfikacjc i ocen¢ wplywu 
programu oraz zachety z zakresu przepis6w regulacyjnych i pokrycia koszt6w. 

Rozdzial 6 prezentuje jeden z element6w pilotowego programu DSM, jakim jest badanie 
obcia2enia w wybranych kategoriach finalnego zuzycia energii. Rozdzial rozpoczyna sic od 
om6wienia przyczyn, dla kt6rych dokonuje sic badania obciqzenia, oraz jego cel6w. Nastepnie
opisane jest rejestrowanie obci42efi przeprowadzone dia cel6w tego programu, z uwzglednieniem
niekt6rych interesujacych wynik6w rejestracji obci4zenia w szegciu miejscach, w kt6rych
dokonano pomiar6w. Rozdzial koficzy sic przedstawieniem metodologii, planu badafi 
wyrywkowych, konfiguracji urzadzefi, zbierania danych oraz protokol6w analiz dla badania 
obci42enia finalnego w ramach programu pilotowego. 

Rozdzial 7, ostatni, zawiera podsumowanie praktycznych zagadniefi zwiazanych z wdrazaniem 
pilotowego programu DSM. Opisani sa w nim potencjalni uczestnicy, jak r6wniez moi1iwe 
ir6dla finansowania. Przedstawiony jest tak2e budzet i harmonogram wdrazania programu 
pilotowego. 

Proponowany program pilotowy jest tyle przedsiewzicciem eksperymentalnym, co powa2na
pr6b4 pozyskania ir6del po stronie popytu. Jest to przedsiewzi~cie eksperymentalne w tym
sensie, ze wypr6bowaloby ono metody marketingu, wsp6ldzialania z odbiorcami, proponowania
zachet finansowych, organizacji personelu, kierowania przeplywem informacji i przechowywania 
danych oraz pozyskiwania kosztowo efektywnych 2r6del v'Z.E. Gliwice. Informacje zebrane 
w trakcie wdrazania pilotowego programu DSM bylyby niezwykle cenne, gdyz moglyby zosta6 
wykorzystane do opracowania programu DSM na peln4 skale, w kt6ry zaangazowano by duzo 
wiccej grodk6w. Bylyby one r6wniez cenne jako pierwsza w PoIsce i jedna z pierwszych w 
Europie pr6ba wdrozenia przez przedsiebiorstwo elektroenergetyczne programu DSM 
oferujacego zachety finansowe. 



4 STRESZCZENIE 

DOSWIADCZENIA NABYTE W AMERYCE POLNOCNEJ W ZAKRESIE 
PROGRAMOW DSM W PRZEMYSLE 

Amerykafiska Rada ds. Gospodarki Efektywnie Wykorzystujqcej EnergiQ dokonala ostatnio 
analizy dogwiadczefi nabytych dotychczas w Ameryce P61nocnej w zakresie sterowania popytem
(DSM) w przemygle. Rada przeprowadzila badania przedsiebiorstw energetycznych i stworzyla
bazc danych o przemyslowych programach DSM. Zbadano ponad osiemdziesiat przedsicbiorstw
energetycznych i firm niezaleznych. W badaniu tym skoncentrowano siq na przemy:,owych
programach DSM opartych na bodicach i zachitach, czyli takich, jakim jest proponowany tutaj 
program pilotowy, a wykluczono programy polegajace jedynie na sterowaniu obci4zeniem lub 
pozyskiwaniu informacji (tqcznie z programami pomocy technicznej). G16wnymi miernikami 
sukcesu program6w przyjetymi w tym badaniu byly: wysoki wskainik uczestnictwa i/lub duze 
oszczqdno~ci energii elektrycznej wyra2one jako procent sprzedazy energii elektrycznej dia 
przemyslu w roku 1989, po kosztach ugrednionych nizszych od koszt6w unikni!tych wickszogci 
przedsiebiorstw energetycznych. 

W bazie danych jako "udane" okreglono w sumie 12 program6w. Srednie roczne oszczcdnogci
dia tych "udanych" program6w, wyrazone jako procent sprzedazy energii elektrycznej dla 
przemyslu w roku 1989, wynosz4 1,1 procent, grednie roczne uczestnictwo to 9 procent
kwalifikujacych sir odbiorc6w, a ugredniony koszt orzedsicbiorstwa energetycznego wynosi
0,014 USD na zaoszczcdzona kilowatogodzing. Z danych tych wynika, udane programyze 
osiagnely okolo szek6 razy wieksze oszczgdnogci i dwukrotnie wieksz4 liczbe uczestnik6w niz 
przecictny program z bazy danych, przy nizszych kosztach. W niniejszym raporcie
przedstawione zostalo siedem z tych udanych program6w, tak by da6 pewne wyobrazenie o tym,
jak pilotowy program DSM dla przemyslu m6glby zostad wdrozony w PoIsce. Oto one: 

Program konserwacji i modernizacji pieca do wytapiania aluminium w 
przedsicbiorstwie Bonneville Power Administration 

11 	 Plan oszczcdnogci energii dla przedsigbiorstwa Bonneville Power Administration 

i 	 Partnerski program efektywnego wykorzystania energii w przedsicbiorstwie 
Boston Edison 

Z Program wprowadzenia wydajnych uklad6w sprczonego powietrza w 
przedsicbiorstwie British Columbia Hydro 

22 Partnerski program przedsi tiorstwa Central Maine Power 
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II 	 Program zachct do oszcze,-zania energii w przemygle opracowany przez 
przedsiCbiorstwo Puget Power 

Program 	"Smart Money for Business" w przedsicbiorstwie Wisconsin Electric. 

Powyzsze stosunkowo udane programy (wykazujace wyzsze niz przecictnie poziomy uczestnictwa 
i oszczqdnogci) maja kilka wsp6lnych cech. Ponizej przedstawione s4 gl6wne cechy. kt6re - jak
sic wydaje - odr6zniaja programy bardziej udane od mniej udanych. Cechy te mog4 by6 
odpowiednie przy rozwazaniu pilotowego programu DSM dia przemyslu w PoIsce: 

J 	 Zwracanie uwagi na sprawy nurtujqce odbiorc6w. Zwracanie uwagi na sprawy 
nurtuj~ce odbiorc6w ma szczeg6lne znaczenie w przypadku firm przemyslowych. Jak 
dotychczas, w przemygle panowal sceptycyzm co do jako~ci i cel6w program6w DSM 
realizowanych przez przedsicbiorstwa energetyczne. 

J 	 Techniki marketingu. Techniki marketingu zastosowane przez przedsicbiorstwo 
energetyczne mog4 w spos6b zasadniczy decydowa6 o sukcesie lub pora ce programu 
DSM dla przemyslu. 

Elastycznok programu. Og6lnie m6wi4c, im wicksza elastycznog proponuje
przedsicbiorstwo energetyczne swoim odbiorcom przemyslowym, tym wilcej 
uczestnik6w udaje sic mu pozyska6. Program przygotowany indywidualnie jest z 
natury rzeczy bardziej elastyczny niz program z g6ry zaplanowany i dlatego jest
zwykle chctniej przyjmowany przez odbiorc6w przemyslowych. 

Zachtty 	finansowe. Zachqty finansowe dla odbiorc6w s4 oferowane we wszystkich 
proramach ujetych w bazie danych. Kilka program6w proponuje mozliwok 
zaciagniccia pozyczki o niskim lub zerowym oprocentowaniu zamiast lub opr6cz
rabat6w got6wkowych. Og6lnie m6wi~c, programy oferuj~ce wicksze zachety
finansowe charakteryzuj4 sic wyzszymi poziomami uczestnictwa i oszczcdnogci. 

Analiza i ocena programu. Dwie trzecie przedsicbiorstw z bazy danych oferuj~cych
udane programy przeprowadzilo dokladne badanie rynku swoich odbiorc6w 
przemyslowych i/lub dokonalo oceny przebiegu i wynik6w programu. 
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KONCEPCJA PROGRAMU PILOTOWEGO 

Program pilotowy daje mozliwogd wypr6bowania nowej koncepcji na mal skalk. Takie 
podejgcie pozwala na znaczne ograniczenie ryzyka i niepewno~ci natury technicznej i 
ekonomicznej, jakie zwykle towarzysz4 podejmowaniu kazdego nowego przedsiewzi~cia. 
Sterowanie popytem jako program podejmowany przez przedsiebiorstwo energetyczne jest z 
pewnogci4 now4 koncepcj4 w PoIsce i diatego powinien zosta6 poddany testowi ia sprawdzenie 
prawdziwogci zalozefi, jakim jest program pilotowy. 

Cele proponowanego programu pilotowego 

Konkretne cele programu pilotowego to: 

Wykazanie mo21iwogci wprowadzenia w PoIsce kilku technologii 
oszczedzajocych energi¢ i moc przez programatvczny DSM, tak jak to jest 
powszechnie praktykowane w Ameryce P6Ino -..ej. Program pilotowy nie 
zawsze jest pomyglany jako pokaz technologii, cho6 potwierdza on techniczn4 
i ekonomiczna mozliwokd wprowadzenia niekt6rych z nich. 

Umozliwienie wyrobienia lepszego obrazu co do sposob6w finalnego zuzycia 
energii elektrycznej w sektorze przemyslowym oraz opracowanie (na drodze 
diagnoz i analiz) spisu urzodzefi, charakterystyki przebiegu procesu i 
podstawowych informacji z zakresu badania rynku. Dzialania te bqd4 bardzo 
wartociowe nie tylko podczas trwania programu pilotowego, lecz r6wniez 
dlugo po jego zakoficzeniu i bcd4 one stanowid podstaw6 dla programu 
systematycznych badafi rynku i obci4enia w przemygle. 

I Pomoc w okregleniu i przetestowaniu aktualnych mozliwogci producent6w, 
dystrybutor6w, sprzedawc6w, specjalist6w dokonuj~cych specyfikacji urzadzefi 
oraz in2ynier6w-architekt6w co do ich udziahi w programie DSM na peln4 
skal. Ponadto program pilotowy zapewni pomoc techniczn4 i finansowanie 
umozliwiajtce rozszerzenie aktualnych mozliwogci, wypracowanie nowych 
umiejctno~ci i tworzenie wiCzi z dostawcami technologii DSM ze Stan6w 
Zjednoczonych i innych kraj6w poprzez nawitzanie formalnych zwiazk6w 
organizacyjnych z polskimi przedsiibiorstwami. 

Wykazanie, ze polskie przedsiqbiorstwo energetyczne jest w stanie uruchomi6 
i kierowad programem DSM, 14cznie z marketingiem, kierowaniern 
poszczeg61nymi zadaniami w ramach programu, rejestrowaniem przeplywu 



STRESZCZENIE 7 

infoimacji, zbieraniem danych oraz ocenq poszczeg6lnych zadafi i calego 
programu. 

I 	 Przetestowanie szeregu cech programu i zach~canie do eksperymentowania w 
celu lepszego zaplanowania programu na pelna skalc. Cechy programu, kt6re 
maj4 zosta6 poddane testowaniu to, micdzy innymi, podej~cia marketingowe, 
uklad zachct finansowych, procedury weryfikacji oszczednoci, techn,,Iogie 1 
pakiety technologii wybrane do pomocy oraz procedury realizacji prouramu. 

Danie nowego pogladu na spos6b w jaki polscy przemyslowi decydenci oceniaja 
inwestycje w oszczvdno : energii jako alternatywne wykorzystanie kapitalu, 
oraz jak oszacowuj6 wplyw rozmiaru, pozycji rynkowej, nerspektyw rozwoju, 
kapitalu prywatnego przeciwstawionego wlasnogci publicznej i innych
czynnik6w na kryteria inwestowania, na oczekiwania i na ilogciowe wymiary 
ryzyka i korzy~ci. 

Umozliwienie Z.E. Gliwice podjecia wsp6lpracy z odbiorcami przemyslowymi 
i znacz~cymi instytucjami i organizacjami, takimi jak Polskie Sieci 
Elektroenergetyczne S.A., Polska Akademia Nauk, Fundacja na Rzecz 
Efektywnego Wykorzystania Energii i Ministerstwo Przemyslu i Handlu, w celu 
zainicjowania prywatno-publicznej wsp6lpracy partnerskiej dla promocji 
oszczdnego wykorzystywania energii w Poisce oraz w celu utrwalenia pojccia
DSM jako wartogciowego, stabilnego r6dla dla przyszlogci energetycznej 
Polski. 

Uzasadnienie proponowanego programu 

Istnieje 	 wiele powod6w, dla kt6rych wybrano pilotowy program DSM proponowany w 
niniejszym raporcie. Ponizej sa podane i kr6tko om6wione najwa±niejsze z nich: 

Program 	ten odzwierciedla dogwiadczenia nabyte w Ameryce P61nocnej. 

Program ten jest wystarczajqco elastyczny, by obj,( przemyst, w kt6rym 
zachodz4 olbrzymie zmiany. 

Program ten koncentruje sie na sektorze przemyslowym, gdyz w nim wlagnie 
zuzywa sie najwiqcej energii elektrycznej i w nim mozna potencjalnie osiqgnq6 
najwicksze oszczqdnogci. 
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Ji Program opiera sic na zadaniach przygotowywanych indywidualnie, poniewaz 
wickszo§6 polskich przedsicbiorstw przemyslowych to firmy duze: stad i 
poszczeg6lne zadania bCda raczej obszerne, co prowadzi do wyboru opracowafi 
indywidualnych. 

ZIi Program dla przemyslu pomoze ozywid polski przemysl. 

Program kladzie szczeg6lny nacisk na pomoc finansowa, aby pom6c w uporaniu 
sic z niedoborem kapitalu na przedsicwziccia udoskonalajace. 

I 	 Program opiera sic na zestawie wytycznych, ktdre sa wystarczajaco ogdlne, by 
pozwoli6 osobom kierujqcym programem na wykorzystanie ich wlasnej 
znajomo~ci lokalnych firm, problem6w i sytuacji w celu omijania trudnogci. 

Ograniczenia, ryzyko i elementy niepewno~ci 

Uruchomienie w PoIsce program6w DSM w stylu p61nocnoamerykafiskim jest zwiazane z 
wieloma ograniczeniami, ryzykiem i elementami niepewnosci. Udany marketing i wdrozeaiie 
DSM w Poisce bcd4 wiqza6 sic z koniecznogcia wypracowania nowych umiejqtnogci, nowych
struktur organizacyjnych, nowych przepis6w i praw, nowych rodzaj6w firm, oraz calych nowych
dziedzin dzialalnogci gospodarczej. Sam rozmiar tego zadania jest juz wielkq barierq dla DSM. 
!Lecz wydaje sic, ze w Poisce jest zainteresowanie i chq( pokonania tak wielkiej bariery. PSE 
SA, 2 .E. Gliwice i inne zaklady energetyczne wydaja sic by( autentycznie zainteresowane 
podj~ciem tego zadania. 

WiCkszo9 podanych poni~ej informacji na temat barier, ryzyka i element6w niepewnogci zostalo 
zebranych podczas serii szegciu spotkafi w grupach dyskusyjnych. Spotkania te odbyly sic w 
okresie od grudnia 1992 do marca 1993 roku. W dw6ch grupach dyskusyjnych wzicli udzial 
przedstawiciele odbiorc6w przemyslowych, w jednej przedstawiciele odbiorcdw z gospodarstw
domowych, w jednej dostawcy urzadzefi, w jednej odbiorcy z lokali niemieszkalnych i w jednej 
przedstawiciele persorielu Z.E. Gliwice. 

Powatny niedob6rkapitatu na dokonanie udoskonalefi zwiqzanych z DSM. Wickszo96 
odbiorc6w poiskich przedsicbiorstw energetycznych nie ma grodk6w finansowych na dokonanie 
udoskonalefi z zakresu oszczcdzania energii i sterowania obciazeniem. Lub - je~li nawet maj4
grodki finansowe - inne priorytety inwestycyjne drastycznie ograniczaja ilod grodk6w 
przeznaczonych na takie cele. 
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Pewno§6 i zaufanie ze strony Z.E. Gliwice. Niedawne powa2ne zalamanie gospodarki 
w Poisce pociagnilo za soba wiele przykrych konsekwencji, jak na przyklad pogorszenie 
stosunk6w micdzy dluznikami i wierzycielami. Wiele firm nie jest w stanie placi6 rachunk6w 
za energi¢ elektryczna, przez co ich dlug w stosunku do obslugujqcego ich zakladu 
energetycznego ur6sl do powaznych rozmiar6w. Z.E. Gliwice nie uniknql tego problemu.
Napi~cia wywolane przez nie zaplacone rachunki pogorszyly stosunki pomicdzy Z.E. Gliwice 
a niekt6rymi odbiorcami. 

Cena urzqdzefi wydajnie wykorzystujqcych energili elektrycznq. Wielu uczestnikdw 
spotkafi w grupach dyskusyjnych wskazalo na wysokie ceny urzadzefi wydajnie wykorzystujacych 
energie elektryczna jako powazna barier¢ dla inwestycji w DSM. Wyjagniali oni, ze nabywcy
urzadzefi sa niezwykle wrazliwi na cen¢ placona najpierw: wybierajq urz~dzenie najtafisze nawet 
jegli wiedza, ze urz~dzenie bardziej wydajne - lecz i drozsze - bCdzie duzo tarisze w eksploatacji. 

Firmy mogq przestae istniee po dokonaniu inwestycji w DSM. Trudne warunki 
ekonomiczne w Poisce powoduja, ze wiele przedsivbiorstw przemyslowych i uslugowych jest
zamykanych, niekiedy na stale. Sytuacja ta stanowi wielka trudno d dla udanego wdrozenia 
program6w DSM sponsorowanych przez przedsigbiorstwo energetyczne. 

Moie by6 trudno uzyska6 dane na temat obcihdenia i zuiycia energii przed
wprowadzeniem DSM. Dla takiego typu programu DSM, jaki proponowany jest w niniejszym 
raporcie, wazne jest uzyskanie wiarygodnych danych na temat profilu zuzycia energii i 
obciatenia przed wprowadzeniem DSM. 

Pokrycie kosztdw przedsiebiorstwaenergetycznego i utraconeprzychody. Podobnie jak 
w przypadku wickszogci przedsicbiorstw energetycznych na gwiecie (takze w Ameryce
P61nocnej), wydatki na programy DSM w Poisce rnog4 zosta6 nie w pelni pokryte w stawkach
 
na energic elektryczna, jak r6wniez moze 
doj96 do utraty przychod6w wynikajacej ze spadku 
sprzedazy energii. Sprawa ta jest ornawiana w Czqgci 1 niniejszego raportu jako jedno z 
fundamentalnych zagadniefi polityki regulacyjnej, kt6rym nale2y sic zaj46 przy tworzeniu ram
 
zintegrowanego planu rozwoju ir6'el w 
Poisce. Nie jest to jednak tylko zagadnienie polityki
og61nokrajowej; jest to r6wniez problem praktyczny, z kt6rym musi sobie poradzi6 Z.E. Gliwice 
przy wdrazaniu pilotowego programu DSM. Z tego powodu zagadnienia pokrycia koszt6w i 
zachet zawartych w przepisach s4 potraktowane oddzielnie jako element planu przedsicwzilcia 
i om6wione dokladniej w Rozdziale 5. 

Pensjapracownik6wpowiqzana ze sprzedaia energii elektrycznej. Pewna czC96 pensji
kazdego pracownika Z.E. Gliwice jest powi~zana z ilogci, energii elektrycznej sprzedanej przez
zakiad. Praktyka ta wydaje sie by6 powszechn4 we wszystkich przedsiebiorstwach 
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energetycznych w PoIsce. Podobnie jak powiqzanie zysk6w zakfadu z iio~cia sprzedanej energii
elektrycznej, tak i ta sprawa stanowi podobn4 - jegli nie wisksz4 - barier¢ dla udanego wdro:enia 
programu DSM. 

Zarzqdzanie dokumentacjqibrakkomputer.zacji. Wdraianie programu DSM wiaze sic 
ze znacznq trudno~ci4, jak4 jest zarzadzanie du24 ilofci4 dokument6w. Z powodu bardzo 
niskiego poziomu komputeryzacji w Z.E. Gliwice duza ilo96 danych z zakresu finans6w i 
zu2ycia energii elektrycznej jest nadal rejestrowana ; /estawiana r~cznie. Jegli ta metoda 
zostanie zastosowana przy wdrazaniu DSM, zarzadzanie programem stanie siQ niepotrzebnie 
utrudnione. 

Brak dogwiadczenia z zakresu marketingu. Udany program DSM wymaga dobrego
marketingu. Nawet przedsiqbiorstwa energetyczne z Ameryki Polnocnej, kt6re maja wiele lat 
dogwiadczenia w tym zakresie, czesto miewaja klopoty z marketingiem swoich program6w. 
Marketing to nowe pojecie dla polskich przedsiebiorstw energetycznych i Z.E. Gliwice. 

PRZEGLD SEKTORA PRZEMYSLOWEGO 

Przemysl jest sektorem zuzywajacym najwiccej energii elektrycznej w Poisce. W roku 1991 na 
ten sektor przypadlo 51.052 GWh sprzedanej energii elektrycznej, czyli 53 procent energii
sprzedanej w kraju. Chod rodzaj zapotrzebowania na energiQ w przemygle moze sic zmienid, 
odzwierciedlajac bardziej og6lne trendy ekonomiczne i spadek ilo~ci duzych zaklad6w przemyslu
cie2kiego, polski sektor przemyslowy prawdopodobnie utrzyma sw4 dominacjQ je~li chodzi o 
zuzycie energii elektrycznej. 

Najwazniejsze cechy charakteryzujace odbiorc6w przemyslowych w Poisce to miedzy innymi: 

Wedhug danych z kofica 1992 roku, przemysl pafistwowy dawal 76 procent 
produkcji przemyslowej w Poisce. Tym wielkim przedsiebiorstwom czcsto nie 
daje sic zadnych motywacji do uczestniczenia w programach DSM. 

Z) 	 Energia elektryczna stanowi zwykle micdzy 1 a 5 procent calkowitych koszt6w 
produkcji, przy czym grednio wynosi 3 procent. W obecnych warunkach 
ekonomicznych wiele firm walczy o przetrwanie i moze nie byd zainteresowane 
lub nie mied grodk6w na d~ienie do oszczcdzania energii. 

W polskim przemygle raczej nie ma tradycji oszczcdzania energii. Poprzedni 
system ekonomiczny koncentrowal sic na maksymalizacji a nie optymalizacji 
przemyslu. 
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11_1 	 Przedstawiciele zaklad6w przemyslowych czesto twierdz4, 2e najwicksze 
potencjalne oszczcdnogci energii tkwi4 w zautomatyzowanym monitorowaniu 
i kontroli proces6w przemyslowych. 

:2J 	 Duze, zwykle pafistwowe zaklady przemyslowe wydaj4 sic by6 podejrzliwe 
wobec zaklad6w energetycznych, lub przynajmniej uwazaja, 2e maj4 one malo 
do zaoferowania w zakresie pomocy w oszczcdzaniu energii. Z drugiej strony, 
mniejsze zakiady przemyslowe wyra'aj4 wicksz4 ch 6 wspdlpracy z zakiadami 
energetycznymi w zakresie zmniejszenia zuzycia energii. 

J 	 Mimo r6znic w rozumieniu roli zakladu energetycznego istniej~cych micdzy
duzymi a malymi przedsiebiorstwami przemyslowymi, zardwno duze jak i mate 
przedsicbiorstwa s4 zdania, ze jegli zakiady energetyczne mialyby prornowad 
DSM, to ich zaangazowanie powinno obejmowa6 pomoc zar6wno techniczn4, 
jak i finansow0. 

Srodki DSM w przemyle 

Z powodu r6znorodnogci obci4zefi w r6znych procesach przemysiowych, braku szczeg6lowych
informacji na temat tych obci4zefi w Poisce oraz trudno~ci powielenia grodk6w w procesach
przemyslowych na szerol:, skal, grodki takie nie byly brane pod uwag¢ w ocenie. W analizie 
skoncentrowano sic natomiast na ogwietleniu i silnikach, chod niektdre z wybranych rodk6w 
dotycz4 ogdlnego zuzyc.a energii elektrycznej w przemgle. Samo ogwietlenie i silniki to 80 
procent zapotrzebowania w przemygle lub 42 procent calkowitego krajowego zuzycia energii 
elektrycznej w Poisce. 

W Czegci 1 niniejszego raportu, zawierajacej ocenc DSM dla Polski, podano szereg grodk6w
DSM dla przemyslu, kt6re uznano za potencjalnie mozliwe do wdro~enia w Poisce. Cho6 
wszystkie grodki s4 technicznie wykonalne, programy powinny by6 budowane wokdl grodk6w,
ktdrych efektywnog6 kosztowa zostala wykazana. Czc96 1 raportu wopisuje jaki sposdb
wyliczyd koszt zaoszczcdzonej energii i koszt zaoszczcdzonej mocy oraz jak por6wnad te koszty 
z kosztami uniknictymi energii i mocy w celu okreglenia, czy konkretny grodek bylby dobrym
kandydatem, wok6l kt6rego mozna by bylo budowad program. Rezultaty tej analizy zostaly
przedstawione w Rozdziale 4 tej cz~gci raportu wraz z fizycznymi ilogciami zaoszczcdzonej
energii i mocy, kt6rych oczekiwano by od tych grodk6w, jegli zostalyby one zastosowane we 
wszystkich istniej~cych urz~dzeniach. Przedstawiona jest tam r6wnie2 krzywa oszczcdnogci
energii w przemygle, kt6ra graficznie obrazuje te wyniki, pokazuj~c koszt zaoszczcdzonej energii 
jako funkcjc oszczednogci energii. 
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Projckt 	i ocena prograin6w DSM dia przcmyslu 

Srodki DSM musza by6 polqczone / mechanizmami marketingu, wdra:ania i oceny, tak by 
ulatwid ich powszechne zastosowanie i zmaksymalizowa6 potencjalny wklad danego §rodka. 
Bazujac na dogwiadczeniach w zakrtsie przemyslowego DSM nabytych w Kanadzie i Stanach 
Zjednoczonych, wstepne programy zbudowano wok61 ka2dego z tych grodk6w. Wynikajace z 
tego programy zostaly opisane w Rozdziale 4 tej czoci raportu. 

Poszczeg61ne programy zostax :iastpnie zgrupowane wedlug technologii finalnego zuzycia 
energii elektrycznej: wydajne silniki, napcdy silnikowe (lcznie z napcdami o regulowanej 
predkokci), zmniejszanie mocy silnik6w, optymalizacja produkcji, konserwacja urzadzefi, 
ogwietlenie oraz innowacyjne stawki. Do tych zgrupowanych program6w wlaczono stale 
administracyjne koszty og61ne. Niektdre dane charakteryzujace te programy, takie jak stopiefi 
uczestnictwa, zmienne koszty administracyjne i oczekiwane rezultaty. zostaly przedstawione w 
Rozdziale 4. 

Obliczono wsp61czynnik korzygci do koszt6w dla tych program6w. Wszystkie zakwalifikowane 
programy przemyslowe sa efektywne pod wzgledem koszt6w, a ich wsp61czynniki korzygci do 
koszt6w wahaj4 sic od 1,12 do S,83 w przypadku Testu Calkowitych Koszt6w Zr6dla oraz od 
1,76 do 8,91 w przypadku Testu Spolecznego. Analiza wrazliwoci przeprowadzona w Czc ci 
1 potwierdzila efektywno§6 kosztow4 tych prograrn6w przy szerokim zakresie poziomow 
uczestnictwa i koszt6w administracyjnych. Programy przemyslowe, szczeg61nie te dotyczace 
silnik6w, nalezaly do program6w najbardziej efektywnych kosztowo z wszystkich branych pod 
uwag¢. 

W Czggci 1wskazano r6wnie2, ze sektor przemyslowy zajmuje pierwsze miejsce pod wzgldem 
potencjalu DSM. Kosztowo efektywne programy DSM dla przemyslu moglyby realnie 
zaoszczCdzi6 962 GWh rocznie (co przy aktualnych st:,wkach dla przemyslu odpowiada kwocie 
58 milion6w USD) i w sumie 407 MW nowych i zmodernizowanych mocy do roku 2000. 
Fizyczny wklad tych program6w w wymagania systemu elektroenergetycznego zostal 
przedstawiony w Rozdziale 4. 

Poziom inwestycji ze strony przedsicbiorstwa energetycznego wymaganych dia osiagnikcia takich 
korzygci bCdzie zaleze6 od przepis6w regulacyjnych i struktury taryf przyjetych ostatecznie w 
PoIsce. Analiza ta nie moze wi~c okrelid finansowania ze strony przedsicbiorstwa 
energetycznego koniecznego do wdrozenia tego programu. Wyniki wskazuj4 jednak wyra2nie, 
ze: 

2 	 Programy DSM dia przemyslu, kt6re moga zostad wdrozone w niedalekiej 
przyszlogci, stanowia znaczne ir6dlo dia sektora energetycznego. 
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I.J 	 Programy te sa bardzo cfektywne kosztowo pod wzglcdem ekonomicznym. 

L 	 Nale2y opracowa6 przepisy regulacyjne, kt6re zapewni , ze decyzje 
inwestycyjne podjete zar6wno przez przcdsicbiorstwa cnergetyczne, jak i 
odbiorc6w bcdq inwestycjami optymalnymi z perspektywy ekonornicznej, to 
znaczy, 	 2e rozviqzania o najnizszych kosztach powinny byd najbardziej 
korzystne dia wszystkich stron. 

L 	 Pilotowe programy DSM dia przemyslu moga pozwolid na zdobycie 
dogwiadczenia i na techniczne wykazanie prawdziwogci za!ozefi konieczne dIla 
wdrozenia w Poisce prograin6w na szerokq skal¢. Programy te pomoga 
bardziej precyzyjnie okre~li6 koszty i korzy~ci program6w DSM (dzicki 
faktycznemu dogwiadczeniu nabytemu "w terenie") oraz moga dad lepsze
spojrzenie na uklad przepis6w regulacyjnych, biorac pod uwag¢ rzeczywist 
reakcjq odbiorc6w na programy. 

Li 	 Pilotowe programy DSM dla przemyslu bylyby odpowiednimi kandydatamri do 
finansowania ze strony wielostronnych bank6w rozwoju. 

Biorac pod uwag¢, 2e programy DSM dia przemyslu sa najbardziej efektywne pod wzglqdem
koszt6w i majq najwickszy wklad w osiagaine oszczqdnogci wynikajace z DSM, pilotowe 
programy dIa przemyslu prowadzilyby do najszybszego osiagniccia znaczacych korzygci
zwiqzanych z DSM. W pozostalej czqgci niniejszego opracowania zaproponowany zostal 
pilotowy 	 program DSM dia przemysiu, kt6ry stanowilby pomost do pelnego wykorzystania
 
zasob6w po stronie popytu w Poisce.
 

SPECYFIKACJA PROGRAMU PILOTOWEGO 

W niniejszym raporcie przedstawiona jest wstepna specyfikacja proponowanego pilotowego 
programu DSM dla przemyshu, kt6ra w istocie stanowi projekt praktycznego wdro.enia takiego 
programu w Poisce. Chod poczyniono wszelkie wysilki w celu podania jak najwickszej iloici 
szczeg6l6w, bezpogrednio przed wdrozeniem programu powinien zostad wykonany bardziej
szczeg6lowy projekt. Specyfikacj¢ te mozna traktowad jako zbi6r wytycznych, jednak przy
rzeczywistym rozpoczqciii programu nale:y uwzglcdnid aktualny stan przepis6w regulujacych 
dzialania przedsiqbiorstw energetycznych i stan calej gospodarki w PoIsce. 

Zawartok i cechy programu 
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Proponowany pilotowy program DSM bcdzie posiada6 nastcpujace podstawe cechy: 

ZI Z E. Gliwice bcdzie sic stara uzyskad od odbiorc6w przemyslowych 
propozycje pomocy we wdrazaniu program6w DSM. 

Z.E. Gliwice bCdzie polega6 gl6wnie na bezpogrednim, osobistym marketingu 

programu. 

III Wymagania kwalifikacyjne do programu bcda proste. 

Z Zarys i forma proponowanego programu 
zainteresowanyrn i kwalifikujacym sic odbiorcom. 

zostanQ przedstawione 

I Zainteresowani i kwalifikuj~cy sic odbiorcy zloza propozycje do programu 
DSM. 

Z) 	 Z.E. Gliwice i uczestniczacy odbiorcy wynegocjuja program i pakiet pomocy 
finansowej odpowiadaj~cy og6lnym zasadom programu. 

:2I 	 Proponowane zadania w ramach programu DSM moga obejmowa6 
wykorzystanie uastcpujacych technologii, kt6re w Rozdziale 4 zostaly okreglone 
jako efektywule kosztowo: sihiiki o wysokiej wydajnogci, zmniejszanie mocy
sitnik6w, zastosowanie napcd6w, konserwacja urzadzefi, optymalizacja
proces6w przemyslowych i wysoce wydajne owietlenie (program nie musi sic 
jednak ograniczad do tych technologii). Produkcja energii elektrycznej i 
cieplnej w skojarzeniu moze r6wnie2 zostad rozwazona jako kwalifikujqcy sic 
grodek, 	 o ile stanowi ona dopelnienie dla DSM i jest zaplanowana w celu 
obnizenia obciazenia a nie w celu funkcjonowania jako niezalezne 
przedsicwziccie energetyczne. 

Pomoc 	 finansowa zostanie zaoferowana odbiorcom z zatwierdzonymi 
programami DSM w oparciu o oszczcdnogci energii i mocy lub koszt programu. 
Pomoc finansowa nie bqdzie jednak przekraczad 50 procent calkowitych 
koszt6w programu lub koszt6w pozyskania 2r6def DSM wyrazonych na 
'aoszczcdzony kilowat lub kilowacogodzinc, kt6rych wartokd biezaca stanowi 
50 procent koszt6w unikniqtych. 

Odbiorcy uczestniczcy w programie musz4 zawrze6 standardow4 umowe z 
Z.E. Gliwice na realizacjc zatwierdzonego programu. Umowa ta bcdzie 
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zawiera, zapisy dotyczace kontroli, weryfikacji, poufnogci informacji, udzialu 
w pr6bach oceny programu i innych spraw. 

ZI 	 Zanim zostanie dokonana platnok, wszelkie urzadzenia zainstalowane w 
ramach programu musza zosta6 poddane inspekcji okreglajacej czy zostaly one 
zainstalowane prawidlowo. Jednak w indywidualnych przypadkach, 
negocjowanych pojedynczo, bidzie mozna dokonad czcgciowych platno~ci przed
zainstalowaniem urzadzefi, jelli Z.E. Gliwice uzna, ze jest konieczne nabycie 
kosztowo efektywnych ir6del DSM. 

Bcdzie mo~liwa pomoc finansowa na analiz€ zuiycia energii w zakladzie 
(diagnoze danego zakladu pod wzglqdem ilo~ci zuzywanej energii i rodzaju
wskazanych usprawniefi z zakresu DSM). 

Zachtty 	finansowe 

W Rozdziale 5 om6wiony jest zakres zachct finansowych, jakie Z.E. Gliwice m6glby

zaproponowa6 odbiorcom w ramach programu pilotowego. 
 Zalecane rozwiazanie iaczy w sobie
 
dwa podejgcia: "zmiennych rabat6w" 
 i "wsp6lnych oszczcdno~ci". 

Zmienne rabaty. Przy realizacji programu DSM w przedsicbiorstwie Puget Power,
wspomnianym w Rozdziale 2, wykorzystano podejgcie zmiennych rabat6w. Oznacza ono, ze 
przy identyfikacji grodk6w DSM podczas analizy zuzycia energii w danym zakladzie stosuje siQ
standardowe algorytmy lub zaleznogci techniczne dla przypisania warto~ci oszczednogciorn
uzyskanym dzieki tym grodkom. Wykorzystuje siQ jednak takze i informacje charakterystyczne
dla konkretnego miejsca, takie jak godziny pracy urz~dzefi oraz inne dane specyficzne dia 
okreg!onego odbiorcy, jego zakladu lub budynku, gdzie zainstalowany byiby dany grodek. 

W ten spos6b, dw6ch r6znych odbiorc6w instalujacych ten sam grodek po tym samym koszcie 
mogloby otrzyma, r6zne zachety finansowe, gdyz natura funkcjonowania jednego zakladu moie
dawa6 przedsicbiorstwu energetycznemu wiecej korzygci wypf,,wajcych z koszt6w uniknietych. 

Zwykle 	 programy pilotowe oferuj4 odbiorcy "menu" opcji co do ilogci, marki i modelu 
instalowanych urzdzefi oraz odpowiednia platnogd jaka przedsiebiorstwo energetyczne jest
gotowe dokonad za kazdQ pozycje na menu. Czqsto proponowana kwota j. t r6wna pelnym
kosztom przyrostowym nowego urzadzenia lub peinym kosztom kapitalowym zwiazanym z 
instalacja zmodernizowanego urzdzenia. 

I 
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W niekt6rych przypadkach odbiorca dokonuJe czociowego wkladu z g6ry i w trakcic negocjacji 
jest zach~cany do przyjecia jak najwickszej ilogci pozycji z menu. Podejscie zmietinych zachct 
wiqte "wynagrodzenie" z "wytworzonq warto~ciq", a nie "podjctym dzialaniem" i pozwala 
odbiorcom negocjowad korzygci wynikajqce z DSM w taki sam spos6b, w jaki robiliby to w 
przypadku ka2dego innego towaru lub uslugi zwiqzanej z ich branza. 

Podejgcie "wsp6nych oszczednoci". Wiele przedsiibiorstw energetycznych 
wykorzystuje firmy uslugowe energetyki (energy service companies), zwane tez "wykonawcami 
eksploatacyjnymi" (performance contractors), kt6re sprzedaja programy oszczedzania energii 
poprzez udzial w oszczqdnogciach. V/ takiej sytuacji odbiorcy splacaja inwestycje dokonane 
przez takie firmy uslugowe z oszczednogci uzyskanych na energii elektrycznej. Zwykle spos6b
wynagrodzenia okreglony w umowie na realizacj¢ tego typu zadania przyjmuje jednq z trzech 
nastepujqcych og6lnych form: 

Wsp6lne oszczedno~ci. Przy takim ukladzie firma uslugowa zwykle finansuje, 
instaluje u odbiorcy i (zazwyczaj) obstuguje urz~dzenia efektywnie 
wykorzystujace energie.. Odbiorca nie placi nic za instalacjQ urzqdzefi, kt6re 
pozostaja wlasno9ci, firmy uslugowej. Firma ta przyjmuje na siebie cale 
ryzyko, odcioga ewentualne ulgi podatkowe i po wygagni~ciu kontraktu moze 
sprzedad odbiorcy sw6j system za jego uczciwa warto d rynkowa. W zamian 
za to odbiorca placi firmie miesieczna oplate leasingowq i nadal placi racnunki 
za energiq elektryczna i inne paliwa. 

Z 	 Gwarantowanewydatki na energie. Przy tego typu kontrakcie odbiorca placi 
firmie uslugowej stala miesi~czn, oplate za energic elektryczn4 zuzywan4 przez 
urzadzenia ujete w kontrakcie. Je~li rzeczywiste koszty energii bcdq nizsze ni2 
ta oplata, firma uslugowa zatrzymuje r6znicQ. Je~li natomiast rzeczywiste 
rachunki bqda wy2sze niz stala oplata, firma uslugowa bCdzie musiala doplaci 
r6znic¢. 

Z kilku wzgld6w wykorzystywanie firm uslugowych energetyki do realizacji program6w DSM 
w pewien spos6b zach~ca odbiorc6w do uczestniczenia w kosztach programu pilotowego: 

ZI 	 Odbiorcy musz4 rozumiec, ze poprzez wdrazanie DSM Z.E. Gliwice pozyskuje 
po ich stronie ir6dlo, kt6re jest mniej kosztowne niz konwencjonalne ir6dla po 
stronie podazy. Ponadto jest to ir6dlo mogace mied korzygci da 
produktywnogci i dla grodowiska. Od odbiorc6w oczekuje sicjednak, by placili 
za wszystkie ir6dla - zar6wno po stronie poda y, jak i popytu - zdobywane dia 
nich przez przedsiebiorstwa energetyczne lub innych dostawc6w uslug. 
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Z.E. Gliwice chce, by odbiorcy byli partnerami w tym przedsicwzitciu i nie 
chcialby, by utrwalil sic poglad, ze DSM jest powrotem do dotowania energii 
elektrycznej. 

ZI 	 P61nocnoamerykafiskie dogwiadczenia z zakresu DSM dotyczace utrzymywania 
sic oszczcdnogci dowodza w spos6b przekonywajacy, ze oszczcdnogci sq
bardziej stale, gdy odbiorca postawil na szali pewne ryzyko finansowe. 

:3 	 W niedalekiej przyszlogci w Poisce moze wytworzy6 sic grupa aktywnych firm 
uslugowych energetyki. Z tego powodu moze okaza6 sie korzystne chocia2 
wprowadzenie pojecia finansowania efektywnego zu~ycia energii ze wsp61nych
oszczcdnoci. Pilotowy program DSM moze pom6c w tworzeniu nowej branzy, 
jak, bylyby firmy uslugowe energetyki. 

Strategia marketingu 

W celu zapewnienia maksymalnego poziomu komunikacji i budowania 9wiadomogci uwszystkich
potencjalnych uczestnik6w, program pilotowy bedzie oglaszany i promowany w r62nych
rodkach spolecznego przekazu na obszarze obsiugiwanym przez Z.E. Gliwice. Rozpocznie sie 

to od przygotowania listy potencjalnych uczestnik6w przez rejonowych pracownik6w Z.E. 
Gliwice. Na listach tych zakiady przemyslowe zostalyby zgrupowane wedhug sektora 
przemyslowego i wieiko~ci zakladu (wskainikiem potencjalu oszczcdnogci bylaby albo wielkok
 
produkcji albo poziom zuzycia energii elektrycznej), a by6 moze r6wniez wedlug innych cech
 
charakteryzujqcych zakiady, zaleznie od dostcpnogci danych.
 

R6wnolegle badanie rynku 

W trakcie spotkafi grup dyskusyjnych zorganizowanych w ramach tego programu wskazano na 
kilka zagadniefi, kt6re wymagaja dalszych badafi rynkowych. Ponizej s4 one wyliczone i kr6tko 
om6wione: 

Zakres wymaganej pomocy technicznej. Wielu uczestnik6w spotkafi w grupach
dyskusyjnych wyrazilo opinic, ze pomoc techniczna dla programu DSM nie stanowi
najwazniejszego priorytetu. Opinia ta przewazala szczeg61nie w~r6d przedstawicieli duzych
przedsitbiorstw przemyslowych, kt6re zwykle posiadaja wystarczajaca liczbe dobrze 
wyszkolonych pracownik6w potrafi4cych okreglid mozliwo~ci w zakresie DSM w swoich 
zakladach. 
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Czy rabatypowiqzane sci~le z konkretnym produktem bytyby poiyteczne. Program DSM 
proponowany tutaj nie zaleca proponowania stalego rabatu dla pewnego typu urz~dzefi i grodk6w 
DSM. Rabaty takie s4 powszechnie stosowane w programach DSM realizowanych w Ameryce 
P61nocnej. Nalezaloby przeprowadzi6 dalsze badania rynku w celu okreglenia, czy dodanie 
stalego rabatu do proponowanych tutaj rabat6w zmiennych w spos6b istotny zmieniloby poziomy 
uczestnictwa w programie lub dalo inne znaczace korzy~ci. 

Zbada6 sposoby przelamania nieufnogci wobec zakladu energetczanego. Spotkania w 
grupach dyskusyjnych wykazaly, ze niekt6rzy odbiorcy mog4 niechetnie odnosi6 sic do 
wsp6lpracy z Z.E. Gliwice, cz¢ciowo z powodu niezadowolenia z wysoko~ci rachunk6w za 
energic elektryczn4, a czesciowo dlatego, ze s~dz4, iz zakfad energetyczny musi mie6 jakig 
ukryty pow6d, je~li pragnie wej§ na teren przedsicbiorstwa przemyslowego i dokonywa6 analiz 
(tzn. odbiorcy ci nie wierza, ze zaklad energetyczny powaznie mowi o pomaganiu im w 
ograniczeniu zuzycia energii elektrycznej wiedzoc, ze zaklad zwiiksza zyski sprzedajac wiecej 
energii). 

Zbadae czy przedsicbiorstiva padtstwowe mogq wymagae innego podejgcia 
marketingowego nit firmy prywatne. Przedsiebiorstwa bedace wlasno9cia publiczn4 i 
finansowane ze grodk6w publicznych dogwiadczajq wielu wiecej ograniczefi je~li chodzi o ich 
udzial w programach DSM, szczeg6lnie pod wzgIcdem ich wkladu finansowego w program. Na 
przyklad mote im by6 nie wolno przenosid funduszy przeznaczonych na energi elektryczn4 na 
konto modernizacji kapitalowych w celu dokonania udoskonalefi wymaganych przez DSM. 

Inne r6wnoczesne badania. Na wdrazenie pilotowcgo programu DSM mo2na patrze6 
jako na wielkie przedsicwziecie z zakresu badania rynku. Da ono cenne informacje na temat 
tego co jest a co nie jest skuteczne w zachecaniu odbiorc6w do udzialu w programie. Z drugiej 
strony, program r6wnie2 powinien byd wdrazany z my9h4 o zbieraniu informacji o rynku. 

Dostarczenie urz:dzefi i wdroienie 

Montat organizowany przez wykonawc6w. Przy takim podejgciu Z.E. Gliwice bylby 
odpowiedzialny za nadz6r nad wszystkini aspektami specyfikacji urzodzefi, nad pozyskaniem, 
instalacja i testowaniem grodk6w przyjctych przez odbiorc¢ w wyniku zalecefi. Aby to 
zrealizowa6, Z.E. Gliwice bcdzie kierowad procesem wdrazanym przez piatnych wykonawc6w, 
takich jak firmy uslugowe energetyki. 

W celu wybrania najlepszego dostawcy uslug i urz4dzefi Z.E. Gliwice powinien przeprowadzid 
konkurs ofert, kt6ry przebiegalby nastcpuj~co: 
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Etap 1. 	 W czasie przeprowadzania wstepnych warsztat6w na temat programu 
pilotowego powinno odby6 sic oddzielne spotkanie warsztatowe w celu 
wylonienia potencjalnych wykonawc6w, konsultant6w i firm 
wsp6lpracujacych. Firmy wsp6lpracujace to te, kt6re pogrednio 
uczestnicza we wdra2aniu DSM, np. dystrybutorzy i sprzedawcy urzadzefi 
efektywnie wykorzystujacych energie. 

Etap 2. 	 Zainteresowane strony zostalyby poproszone o przedlozee potwierdzenia 
kwalifikacji wraz z referencjami technicznymi i kredytowymi
wykazujacymi ich techniczne kompetencie i przestrzeganie zasad uczciwej 
gry rynkowej. Z.E. GlLwice przyjmowalby krajowe certyfikaty uzyskane 
przez firmy uslugowe energetyki i firmy przeprowadzajace analizc zuzycia 
energii jako gwiadectwo kwalifikacji. 

Etap 3. 	 Zainteresowane strony przedlozylyby r6wniez zestawienie stawek 
godzinowych dla pracownik6w o r6znych poziomach kwalifikacji i 
wyksztalcenia technicznego. W przypadku, gdy wykonawca musialby 
zatrudni6 dodatkowych pracownik6w, bylby zobowiazany do 
przedstawienia planu ich przyjmowania z podaniem og6lnych metod 
sprawdzania kwalifikacji. Preferowane bylyby finny zatrudniajqce juz 
wiekszogd potrzebnego personelu. 

Etap 4. 	 Konkurencyjna ocena oferent6w pozwolilaby na wybranie najlepszych 
ofert i przyznanie kontrakt6w. Kontrakty mialyby strukture 
"podstawowych um6w zlecajacych", kt6re przewidywalyby mo21iwok 
przedstawienia gwarantowanych stawek wynagrodzenia za robociznc i 
standardowych norm czasowych na wykonanie niekt6rych prac w ofercie 
technicznej i finansowej przedlozonej Z.E. Gliwice. 

Opracowaniespecyfikacji urzqdzeii, montaiu i testowania. Wykonawcy, na podstawie
analizy zuzycia energii, opracowaliby wszechstronnq specyfikacjc urz~dzefi laczac, w sobie: 

hIJ 	 wymagania okreglone przez producenta w specyfikacji urzadzefi i instrukcji 
montazu 

J aktualnie obowiqzuj~ce normy budowlane i bezpieczefistwa
 
j ewentualne przepisy zwi~zk6w zawodowych
 
Z 	 wszelkie warunki narzucone przez odbiorce w zakresie przeprowadzenia 

montazu na swoim terenie. 
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Specyfikacja ta powinna byd skodyfikowana wedlug typu czynno~ci (np. montaz nowego silnika).
Czcgd kazdej specyfikacji stanowilyby normy czasowe, kt6re moglyby zostad wykorzvstane do 
oszacowania ilogci roboczogodzin i kosztu wykonania wiekszo9ci jednostkowych prac. 

Zapewnienie jakodci, kontrola i inspekcja. Z.E. Gliwice sprawowalby nadz6r nad 
pracami w terenie wykorzystujoc kryteria realizacji zadafi oraz normy zapewnienia i kontroli 
jakogci stworzone w celu monitorowania takich zadafi. Na przyklad w przypadku zadania o 
nazwie: "montaz nowych silnik6w efektywnie wykorzystujocych energiQ" Z.E. Gliwice moze 
uznad za kryterium realizacji zadania, 2e zaden odbiorca nie powinien czeka6 dluzej niz 90 dni 
od daty zatwierdzenia wniosku zlozonego v odpowiedzi na ofertc Z.E. Gliwice na mnontaz 
nowego urzadzenia w swoim zakladzie. 

Nabycie urzqdzefi. Przewiduje sic, 2e Z.E. Gliwice bCdzie rozpatrywa6 i zatwierdza6 
procesy nabywania wszelkich urz~dzefi potrzebnych w r6znych programach (Iacznie z 
konkurencyjnymi ofertami kosztowymi). Zaklada sic r6wnie2, ze urzldzenia te bylyby
sprowadzane przez wykonawc6w od firm krajowych i zagranicznych, oraz 2e w tyrn ostatnim 
przypadku odstpiono by od pobierania wszelkich ce! importowych, podatk6w lub innych oplat 
celnych. 

Monta organizowanyprzez odbiorce. W wickszogci przypadk6w odbiorcy przernyslowi 
saini wybior4 i podpiszq umowy z wykonawcami zatwierdzonymi przez Z.E. Gliwice do udzialu 
w programie. Z praktycznego punktu widzenia mozna zalo.yd, ze niekt6re firmy moga od wielu 
lat mied zwitzki z konsultantami lub innymi firmami i 2e bqdq zainteresowane utrzymaniem tych
zwiazkdw. Z.E. Gliwice dokona przegladu ich kwalifikacji do udzialu w programie na zasadach 
konkursu ofert przedstawionego powy ej. 

Wyptata zachetfinansowych. Z.E. Gliwice wyplacalby zachgty finansowe bezpogrednio
odbiorcom, kt6rzy z kolei byliby odpowiedzialni za oplacenie wykonawc6w i dostawc6w. 
Odpowiedzialno§d za wszelkie koszty program6w DSM przewyzszaj~ce sumy wyplacone przez 
Z.E. Gliwice w formie zachgty finansowej spoczywalaby na odbiorcy. 

Zagadnienie odzysku i usuwania urzqdzefi. Wszelkie zastapione urzadzenia powinny
zostad usunicte przez wykonawcc i uzyska6 zatwierdzenie od Z.E. Gliwice na odzysk lub trwale 
usuniecie. Nie ma wickszego sensu wyrazanie zgody na to, by odbiorca zatrzymal stare 
urzadzenia jako "zapas" lub odsprzedal je bezpogrednio innym firmom lub pogrednikom, gdyz 
takie malo wydajne urz~dzenia moglyby po prostu zosta6 zamontowane gdzie indziej w Poisce. 

Zakres odpowiedzialnokci odbiorcdw. Zaleca sic, by Z.E. Gliwice uczynil montaz 
organizowany przez odbiorcQ ghdwnym sposobem wdrazania programdw. W przypadkach, w 
kt6rych odbiorca chcialby odejgd od takiej procedury, musialby on uzyska6 specjalne zwolnienie 
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od Z.E. Gliwice. Odbiorca ponosilby w6wczas peln4 odpowiedzialnog za kierowanie procesem,
tak by sprosta6 wymaganiom inspekcyjnym okreglonym przez Z.E. Gliwice. Wszelkie 
dodatkoye koszty obci4ajoce lub og61ne koszty finansowe zwi~zane z op6inieniami, pracami
naprawczymi lub sporami z wykonawcami byiyby problemem odbiorcy. 

Szkoleniefirm ustugowych energetyki. Po dokonaniu opisanego powyzej konkursu ofert 
Z.E. Gliwice moze doj9 do wniosku, 2e istnieje niewystarczajaca liczba firm uslugowych
energetyki kwalifikuj~cych siQ do przeprowadzenia wymaganych analiz zuzycia energii oraz 
dokonania specyfikacji i montazu urzodzefi. Je~li tak bedzie, pilotowy program DSM by6 moze 
bqdzie musial obj46 r6wniez skladnik szkolenia firm uslugowych. Dzialania te moglyby zosta6 
skoordynowane z og6lnokrajowym licencjonowaniem uslugowych firm energetyki i innych firm 
in2ynieryjnych zwiazanych z energetyk4, a moglyby by6 sponsorowane przez spccjalny fundusz 
z program6w wzajemnej pomocy. 

Uwzglednianie rozwiqzati nie proponowanych przez Z.E. Gliwice. Oczekuje sic, ze 
przedstawiona powyzej rnetoda dostarczania urz~dzefi i wdra~ania programu zapewni
systematyczny i uporz~dkowany proces zawierania um6w z firmami uslugowymi energetyki i 
rozwijania program6w u odbiorc6w Z.E. Gliwice. Mog4 jednak zaistnie6 okolicznogci, w 
kt6rych Z.E. Gliwice otrzyma propozycje rozwiazafi nie proponowanych wcze~niej przez siebie,
skladane nie na drodze normalnego procesu. Z.E Gliwice powinien zachowa, elastyczno§6 w 
uwzglednianiu takich propozycji, o ile odpowiadaj4 one wymaganym standardom analiz zuzycia
energii, sa w zgodzie z og6lnymi technicznymi celami projektu pilotowego i odpowiadajQ
kryteriom wyboru (np. pod wzglcdem dogwiadczenia i kwalifikacji). 

Weryfikacja i ocena wplywu programu. 

Weryfikacja oszczednogci uzyskanych w wyniku programu pilotowegc jest niezbedna dla: 

pokazania odbiorcom uczestnicz~cym w programie, ze rzeczywi~cie dalo siq 
uzyskad wymierne oszczcdnogci energii i mocy 

::J 	 wykazania zasadnogci i efektywnogci kosztowej przemystowego programu DSM 
w PoIsce prowadzonego przez przedsicbiorstwo energetyczne 

stworzenia podstawy dla oszacowania wplywu p6iniejszego, og6lnokrajowego 
programu. 

Nalezy przeprowadzid indywidualne analizy poszczeg6lnych zaklad6w przemyslowych, by
uwzglcdnid specyfikc grodk6w DSM mogcych mied zastosowanie w tych zakladach, w kt6rych 
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wystcpuja r6znorodne rodzaje finalnego zuzycia energii i moze dochodzi, do ich wzajernnego 
oddzialywania. Dlatego konieczne bcdzie, by Z.E. Gliwice, jego wykonawcy i odbiorca 
wsp6lpracowali w celu dokladnego okreglenia linii bazowej jako odnognika dia porniaru wplywu 
programu 	pilotowego. 

Oczekuje 	sic, 2e ocena wplywu programu przeprowadzana przez Z.E. Gliwice bcdzie obejmowa6 
pomiary nl~tnego zuzycia energii na urz~dzeniach jako cze9 procedury oszacowania wplywu. 
Ocena ta i~czylaby algorytmy techniczne, modele symulacyjne i statystyczne metody regresji. 
Konieczne byloby r6wnie2 opracowanie wsp6lnych metod oceny sumujacych wplywy w 
wybranych, pojedynczych zakiadach w celu uzyskania szacunk6w dla calego programu oraz 
zwickszenia dokladnogci i precyzji pomiar6w. 

Podobnie jak w przypadku kazdego szacunku co do wplywu przedsicwziq6 z zakresu DSM, tak 
i tutaj pewn, trudnok stanowi por6wnanie: 1) faktycznego finalnego zuzycia energii w 
badanych urzdzeniach po wprowadzeniu usprawniefi z 2) szacunkowym zuzyciem jakie mialoby 
miejsce w tych urzadzeniach bez wprowadzenia usprawniefi. Dlatego wplyw program6w na 
oszczednogci nie moze zosta6 bezpogrednio zmierzony, lecz jedynie oszacowany, gdyz 2) jest 
zdarzeniem, kt6rego nie da sie zaobserwowa6. 

DokladnogA takiego procesu oceny jest funkcjq: 

1 	 poziomu precyzi wyrazonego jako zakres tolerancji, w kt6rym - jak sic uwaza 
- mie~ci sic mierzony wplyw 

2.J 	 poziomu pewnofci wyrazonego jako prawdopodobiefistwo, z kt6rym uwaza sic, 
2e dany wplyw rzeczywigcie miegci sic w takim zakresie tolerancji. 

"Protok61 weryfikacji" to nic innego jak plan dzialania okreglaj~cy krok po kroku spos6b 
ustalania linii bazowej bcdacej odnognikiem, rodzaje wplyw6w okreglanych ilogciowo w 
odniesieniu to takiej linii bazowej oraz okres przez jaki bcdzie sic tego dokonywa6. Protok6l 
opisuje role metod pomiarowych, in2ynieryjnych i statystycznych w uzyskiwaniu takich 
szacunkowych wplyw6w. Okregla on r6wnie2 grodowisko, w jakim ma zosta6 dokonana 
weryfikacja i jakie inne czynniki dzialalnogci maj by6 mierzone (np. poziomy produkcii, 
temperatura, przeplywy cieczy). Dzicki temu uzyska sic nie tylko "chwilowy" szacunek 
aktualnych oszczCdnogci, lecz r6wniez wgld w bardziej diugoterminowe zagadnienia 
utrzymywania sic oszczcdnogci. 

Oceny procesu i rynku 
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Mozna realnie oczekiwad, ze w udanym programie pilotowym we~mie udzial 30-50 odbiorc6w 
przez okres 18 miesi~cy. A zatem typy i rodzaje uczestnictwa (badi braku uczestnictwa) mog
by r6wnie wazne jak bezwzglcdna liczba uczestnik6w programu pilotowego. Na przyklad, Z.E. 
Gliwice bcdzie musial spr6bowa6 znaleid odpowied2 na nastcpujace pytania: 

Czy daje sic zauwazyd wyra~ny brak uczestnictwa w jednej lub wiccej galczi 
przemyslu? 

J 	 Czy wieikogd firmy lub zakladu jest waznym czynnikiem decyduj~cym o 
uczestnictwie? 

J 	 Czy sa r62nice w zainteresowaniu programem pomicdzy firmami krajowymi a 
zagranicznymi'? 

2 	 Czy istnieja przyklady udanego przejqcia kilku zaklad6w przez jedna firme? 

.. 	 Kt6re cechy programu pilotowego zdaj4 sic by: najbardziej atrakcyjne dia 
uczestnik6w? Kt6re stanowia najwiCksz4 przeszkodc dia przyjccia programu? 
Czy cechy te mozna latwo zmodyfikowa6'? 

Po uporz~dkowaniu tych czynnik6w powinno byd mozliwe dokonanie ekstrapolacji 
prawdopodobnego og6lriego uczestnictwa w calym sektorze przemyslowym w programie na pelna 
skale. 

Pokrycie koszt6w DSM i zachtty finansowe 

Z.E. Gliwice i inne przedsiCbiorstwa energetyczne w PoIsce stoj, przed jedynym w swoim 
rodzaju wyzwaniem, jakim jest przejgcie od systemu komunistycznego do zrestrukturyzowanej 
gospodarki rynkowej. Jednakze jegli chodzi o sterowanie popytem, przedsicbiorstwa 
energetyczne w PoIsce posiadaj4 jednq wsp61na ceche z wickszogcia podobnych firm z innych
czeci gwiata: kazda kilowatogodzina sprzedana przez przedsiebiorstwo zwivksza dochody, a 
kazda kilowatogodzina nie sprzedana przez przedsicbiorstwo zmniejsza dochody. W tym sensie 
wlagciwie nie ma znaczenia, czy Z.E. Gliwice bedzie nadal przedsiqbiorstwem paiistwowym, 
czy tez stanie sic sprywatyzowan4 sp6lk4 akcyjn4, jak to jest obecnie planowane. W obydwu
przypadkach, przy aktualnie obowi~zuj~cych przepisach taryfowych zmniejszenie sprzedazv (czy 
to przez DSM, spadajaca produkcje w przemy~le, czy po prostu lagodna pogodc) bedzie 
powodowad zmniejszenie dochod6w, co bcdzie mie6 zly wplyw na finansow4 pozyce firmy.
Dla Z.E. Gliwice istnieje bardzo mocny hamulec dla wdra~ania pilotowego programu DSM lub 
dla przyszlego uczestnictwa we wdrazaniu agresywnego programu DSM na pein, skale. 
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Problem ten, dotyczqcy nie tylko Z.E. Gliwice, wiazc sic z samym sednem tworzqcych sic ram 
prawnych i regulacyjnych dia sektora energetycznego w Poisce. Z tego powodu sprawa ta 
zostala przedstawiona w Cz¢gci 1 niniejszego raportu jako zagadnienie og61nokrajowej polityki 
instytucjonalnej: przepisy prawne i regulacyjne kieru~jce funkcjonowaniem sektora 
energetycznego w Poisce powinny zapewni6, by zintegrowany plan rozwoju 2r6dei byl 
najbardziej oplacalnym planem dia przedsicbiorstwa energetycznego a zarazem planem opartym 
o najnizsze koszty dia odbiorc6w i spoleczefistwa jako calogci. Jegli DSM okaze sic najtafiszym 
ir6dlem energii elektrycznej, to musi istnie6 mechanizm, kt6ry nie tylko zniesie potQ2ny hamulec 
dia wprowadzania DSM, lecz da przedsicbiorstwu energetycznemu pozytywn4 zachctc do 
wdr:izania DSM. W Cz¢ci 1 opisano dwa kluczowe mechanizmy: 1) pokrycie przez zaklad 
enei.ctyczny koszt6w DSM w stavkach na energiQ elektrycznq, oraz 2) zdolnok zaklad6w 
energetycznych do wypracowywania bod2c6w finansowych dia wdrazania DSM. 

Wprowadzanie zachgt regulacyjnych w programie pilotowym 

Przy rozwazaniu wprowadzenia w PoIsce jakiegokolwiek programu DSM, tak2e programu 
piiotowego, wydaje sic oczywistym, ze aby uzyska6 entuzjastyczne poparcie przedsicwzi~cia ze 
strony angazujacego sic przedsicbiorstwa energetycznego, potrzebiy jest pewien mechanizm 
zachety. J.-li zalozyd przyjecie takiego stwierdzenia, jedyne pytanie brzmi: Jaki mechanizm 
i jak nalezy go wprowadzi6?? Na pytanie to nie znaleziono latwej odpowiedzi w Stanach 
Zjednoczonych, gdzie - w zale2nogci od lokalnych przepis6dv regulacyjnych - wprowadzono caly 
szereg r6znych mechanizm6w lub ich kombinacji. 

Przedstawione ponizej zalecenie stanowi pr6bc uwzglednienia potrzeby Z.E. Gliwice uzyskania 
zniesienia podstawowej przeszkody dla DSM przy jednoczesnym wzieciu pod uwage stanu 
ciaglych zmian w grodowisku instytucjonalnym i trudnej sytuacji gospodarki. Na przyklad, 
wydaje sic nieuzasadnionym przydzielanie Z.E. Gliwice zachet w sytuacji, gdy tak wiele innych 
przedsicbiorstw walczy w trudnych warunkach ekonomicznych stworzonych przez 
post-komunistyczne przemiany. 

Zalecane podej~cie koncentruje sic na pokryciu koszt6w DSM i utraconych przychoddw jako 
dostcpnych mechanizmach. Po ich zastosowaniu Z.E. Gliwice przynajmniej bcdzie obojetny na 
wplyw DSM na swoje przychody, nawet jeili nie otrzyma nagrody za wdrozenie DSM. 
Podejgcie to wydaje sic byd rozsdne takze w kontek~cie programu pilotowego, w kt6rym 
zniwelowane jest ryzyko zwiazane z podjeciem sic czegog nowego, a jednoczegnie uniknicta jest 
mo liwokd niespodziewanych korzyici z nieoczekiwanego rozwoju wydarzefi. 

Po uzgodnieniu, ze konieczne jest pokrycie koszt6w DSM i utraconych przychoddw, pozostaje 
nadal pytanie: Jak zapewnid to pokrycie? Odpowiedi tkwi w dwdch strumieniach got6wki, z 
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kt6rymi ma do czynienia Z.E. Gliwice w swej dzialalnogci: 1) ceny hurtowe, jakie Z.E.
 
Gliwice placi PSE S.A. 
 za energi¢ elektryczna z sieci, oraz 2) ceny detaliczne, jakie zakiad
 
pobiera od odbiorc6w. Poniiej przedstawiony jest spos6b, w jaki ka-1 de z tych podej96
 
mogloby tunkcjonowad w praktyce:
 

Zachetv do wprowadzania DSM zawarte iv taryfach hurtowych. Z. E. Gliwice zakupuje
 
obecnie wickszo§ sprzedawanej przez siebie energii od PSE S.A., firmy zarz4dzaacej systemem

przesylowym (niewielka cz¢k energii jest kupowana bezpogrednio od lokalnych wytw6rc6w
 
leTacych na terenie obstugiwanym przez zakiad). PSE S.A. pobiera stawk; hurtowe za energie

regulowane obecnie przez Ministerstwo Przemyslu i Handlu (uklad ten sig zmienic
moze w
 
przvszlogci, jegli stworzona zostanie Agencja Regulacyjna Energetyki reguluj4ca wszelkie stawki
 
w sektorze energetycznym). Mozliwe byloby obliczenie koszt6w programu DSM i utraconych
 
przychod6w, a nastqpnie odj~cie ich od cen hurtowych jakie Z.E. Gliwice placi PSE S.A.
 

I
Podejgcie to mialoby racji bytu w6wczas, gdy PSE S.A. bylyby zobowiazane do zakupu i 
uruchomienia najtafiszych 2r6def dostepnyci w calym polskim systemie elektroenergetycznym 
(14cznie z energi4 od wytw6rc6w i 2r6dlami DSM od zaklad6w energetycznych) w celu pokrycia 
zapotrzebowania w systemie. Je~li ir6dia DSM oferowane przez Z.E. Gliwice mialyby
stosunkowo niskie koszty w porownaniu z dostcpnymi ir6dlami po stronie poda2y, caly system
odnosilby korzyci. Koszt PSE S.A. zwiqzany z pozwoleniem Z.E. Gliwice na pokrycie swoich 
kosztow zwiazanych z DSM i utraconych przychod6w zostalby doliczony do hurtowychcen 

pobieranych cd wszystkich 
 odbiorc6w PSE S.A. i w ten spos6b obciazalby on wszystkich
 
placocych za energi elektryczn4 w calym kraju.
 

Zawarcie zacht do wprowadzania DSM w cenach hurtowych mialoby r6wniez korzygci dla 
rozdzialu kredyt6w uzyskanych przez Polskc z wielostronnych bank6w rozwoju na inwestycje 
w elektroenergetyce. Zakladaj~c, ze PSE S.A. bcdzie jedyna organizacj4 kraju otrzymujqc4w 
pozyczki z bank6w rozwoju, moglaby ona przekazywa6 je na inwestycje w DSM zapisujc je 
na konto naleznoci z zaklad6w energetycznych. Po yczki moglyby byd splacone albo z got6wki
uzyskanej przez PSE S.A. ze sprzedazy energii i mocy do zaklad6w energetycznych w calym
kraju albo przez poszczeg6lne zakiady energetyczne z oszczcdnogci na ir6dlach jakie zaklady 
uzyskujq w wyniku wprowadzenia DSM u swoich odbiorc6w. 

Zachcty do wprowadzania DSM zawarte w taryfach detaliczych. Z.E. Gliwice 
sprzedaje energii rozdzielan4 do swoich odbiorc6w i uzyskuje przych6d wedlug taryf
detalicznych regulowanych obecnie przez Ministerstwo Finans6w (r6wniez i ten uklad moze sic 
zmienid po powolaniu Agencji Regulacyjnej Energetyki). Mozliwe byloby obliczenie koszt6w 
progranu DSM i utraconych przychod6w, a nastCpnie dodanie ich do stawek pobieranych przez 
Z.E. Gliwice od odbiorc6w. 

61 
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Podejgcie to mialoby racje bytu w6wczas. gdy Z.E. Gliwice bylby zobowiazany do zakupu i 
uruchornienia najtafiszych 2r6del dostepnych na swoimn terenie (lacznie z energi4 od PSE S.A. 
i jej wytw6rc6w, jak r6wniez r6dlami DSM u odbiorc6w) w celu pokrycia swego lokalnego 
zapotrzebowania. Jegli ir6dla DSM oferowane przez odbiorc6w mialyby stosunkowo niskie 
koszty w por6wnaniu z dostepnymi ir6dtami po stronie poda2y, Z.E. Gliwice odnosilby 
korzv§ci. Koszt ponoszony przez odbiorc6w zwiazany z pozwoleniem Z.E. Gliwice na pokrycie 
swoich koszt6w DSM i utraconych przychod6w zostalby doliczony do cen detalicznych 
pobieranych od wszystkich odbiorc6w Z.E. Gliwice i w ten spos6b obciaalby on wszystkich 
placacych za energie elektryczna na calym terenie obsiugiwanym przez zaklad. 

Szczeg6ly i zagadnienia pokrewne 

Powyzszy opis tylko w og6lnych zarysach przedstawia dwa powyzsze podej~cia jako niezalezne 
rozwiazania. Ponizej podane sa niekt6re szczeg6ly i niuanse mog4ce towarzyszyd realizacji 
obydwu rozwiazafi. 

Wsp6lne oszczCdnoci. W obydwu powyzszych przypadkach omawiana jest tylko korzyk 
dla Z.E. Gliwice, tzn. pokrycie koszt6w zakladu zwiazanych z wprowadzeniem DSM i 
utraconym przychodem. Jest jeszcze jedna korzyk, kt6rq automatycznie uzyskuje PSE S.A., 
jaka jest oszczednok ir6del uzyskana z faktu, ze PSE S.A. nie musi zakupi6 i dostarczy6 energii 
uniknictej dzigki DSM wprowadzonemu u odbiorcy Z.E. Gliwice. Z drugiej strony, latwo 
byloby zezwolid PSE S.A. na zatrzymanie tych oszczednogci na ir6dlach i uzna6 je za zachctl 
dla PSE S.A. do zaakceptowania kt6regokolwiek z powy2szych rozwi4zafi. Mozna byloby 
jednak r6wniez obliczy6 takie oszczcdnogci na ir6dlach i podzieli6 je w pewnych proporcjach 
(np. 50:50) pomicdzy PSE S.A. a Z.E. Gliwice (poprzez zapisanie ich na konto naleznogci z 
zakladu). Takie podej~cie wprowadzi!oby do r6wnania pozytywny bodziec dla Z.E. Gliwice. 
Z.E. Gliwice m6glby w podobny spos6b przekazad cze96, oszczCdnogci swoim odbiorcom (w 
postaci obnizenia taryf detalicznych). W jednym z rejon6w USA, w kt6rym przyjto takie 
rozwiazanie (Nowy Jork), oszczednoci na zasobach obejmuja r6wniez zewntrzne koszty 
rodowiskowe uniknicte dziCki DSM, co dodaje kolejny wymiar do r6wnania. Cho podejgcie 

to jest by6 moze bardziej sprawiedliwe, z pewno~ci4 spowodowaloby ono, ze caly uklad bylby 
bardziej zlozony i m6glby nie byd gwarantowany. 

Podejkcie tqczone. Opisane powyzej dwa sposoby zachqcania do wprowadzania DSM 
nie musza siv wzajemnie wyklucza6. Mozna byloby opracowad system, w kt6rym obydwa 
sposoby zostalyby polaczone. 

Znaczenzie system6w monitorowaniai oceny wplywu programu. Obydv a przedstawione 
sposoby zachqcania do wprowadzania DSM wymagalyby rygorystycznego monitorowania 
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koszt6w programu i uzyskanych dzicki nicmu oszczcdnogci, co stanowiloby podstaw¢ dia 
okreglenia utraconych przychod6w. Obydwa te procesy zostaly opisane w projekcie pilotowego 
programu DSM. 

Konkurencyjne oferty ze wszystkich ir6del. Obydwie przedstawione powyzej metody
dajis Z.E. Gliwice gwarancjQ pokrycia koszt6w poniesionych na DSM i utraconych przychod6w.
Rozwizanie takie jest prawdopodobnie sluszne w kr6tszej perspektywie, gdyz dzicki temu 
pokonuje sic op6r wobec nowego rozwiazania, szczeg61nie w przypadku wdrazania programu
pilotowego. Jednakze bardziej wolnorynkowym mechanizmem jaki mozna by bylo sobie
wyobrazi6, byloby wykorzystanie taryf hurtowych jako wektora daj~cego zachcty do
wprowadzania DSM: system konkurencyjnych ofert ze wszystkich ir6del, obejmujlcy 2r6dla 
zar6wno po stronie podazy jak i popytu. Przy takim podejkciu PSE S.A. rozpisywalyby kazdego
roku konkurs na (w zasadzie) tylko podstawowq czck obciozenia systemowego. Wytw6rcy
skladaliby oferty cenowe i ilogciowe na dostaw¢ energii i mocy do PSE S.A., a zakiady
energetyczne sktadalyby oferty i ilokciowecenowe na dostawc 2r6del DSM. W PSE S.A.
dokonano by uszeregowania ofert w oparciu o zintegrowany plan rozwoju 2r6del (bior4c pod
uwagQ zar6wno cenc, jak i inne :zynniki, np. niezawodnogk), a nastvpnie zakontraktowano by
2r6dia o najnizszych kosztach. Za zakontraktowane ir6dla DSM PSE S.A. placilyby przez caly
rok w taryfach hurtowych. Jezeli wybrana cena zaoferowana przez zakiad energetyczny bylaby 
wyzsza lub r6wna kosztom poniesionym przez ten zaklad na DSM i kosztom utraconych
przychod6w, podej~cie to daje w zasadzie takie same wyniki jak bardziej deterministyczne 
podej~cie zaproponowane wcze~niej. 

Koszt dla nie uczestniczqcych. W obydwu podej~ciach proponowanych powyzej wszyscy
plac~cy za energic elektryczn4 pokrywaj4 koszty inwestycji w DSM. W przypadku tary'
hurtowych koszty DSM i utraconych przychod6w s4 rozlozone na wszystkich pzatnik6w w 
PoIsce, co prawdopodobnie oznaczaloby, ze koszty te raczej nie bylyby odczuwalne. Natomiast 
w przypadku taryf detalicznych koszty sa roztozone na wszystkich placacych za energi na 
terenie obstugiwanym przez Z.E. Gliwice, co mogloby mie6 bardziej widoczny wplyw na 
rachunki. W obydwu przypadkach mozna podnieg6 argument, ze platnicy nie uczestniczacy w 
inwestycjach DSM zostan4 obci4zeni podniesionymi rachunkami. 

Praktyczne zagadnienia zwiqzane z iidraianiem. Na koniec pojawia sic pytanie o
praktyczny spos6b wdrozenia kt6regokolwiek z powyzszych rozwitzaf w kontek~cie 
proponowanego tutaj pilotowcgo programu DSM dla przemyshu. W kazdym przypadku
musialyby zosta6 zawarte umowy micdzy uczestniczocymi stronami. Te strony to Z.E. Gliwice. 
PSE S.A. i Ministerstwo Przemysfu i Handlu (lub Agencja Regulacyjna Energetyki) w
przypadku podejgcia taryf hurtowych oraz Z.E. Gliwice i Ministerstwo Finans6w (lub Agencja
Regulacyjna Energetyki) w przypadku podejgcia taryf detalicznych. W obydwu przypadkach 
umowa powinna zawierad zobowiozanie Z.E. Gliwice do rejestrowania koszt6w zwiazanych z 

/\
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programem DSM i utraconymi przychodami. W razie koniecznogci, w celu ograniczenia
in.;tytucjonalnego ryzyka zwiazanego z podj~ciem sic nowego zadania, mozna by bylo prowadzid
"dwa zestawy ksiag", jeden wykazujacy jak taryfy bylyby obliczane normalnie, a drugi jak one 
sa obliczane z zachct4 do wprowadzania DSM. Czci4 oceny programu pilotowego byloby
nastepnie -)or6wnanie obydwu rachunk6w w celu udokumentowania zar6wno wplywu DSM na 
system w zakresie stawek, jak r6wniez czy Z.E. Gliwice odzyskal wszelkie naklady i pokryl
wszelkie koszty poniesione w procesie. Rezultaty moglyby nastcpnie zosta: poddane
ekstrapolacji do poziomu calego kraju w celu okreg!enia wplywu program6w DSM 
realizowanych na pelna skale na polski sektor elektroenergetyczny. 

ELEMENT BADANIA FINALNEGO OBCIAZENIA 

Przedstawiony tu pilotowy program DSM dla przemyslu zawiera element badania finalnego
obciazenia jako integralny skladnik projektu programu. Badanie obci42enia finalnego stanowi 
wazne dopelnienie dzialafi w zakresie sterowania popytem podejmowanych przez
przedsicbiorstwa energetyczne. Dzicki zrozumieniu jak odbiorcy uzywaja energic elektryczn4 
w swoich zakfadach, przedsiqbiorstwa energetyczne mog4 dokladniej wskaza6 potencjal 2r6del 
dostcpnych dla nich. Badanie obciazenia odgrywa r6wnie2 waznq role przy ocenie wplywu
program6w, dzicki kt6rej doktadnie okregla siv rzeczywiste koszty i oszczedno9ci wynikle z 
DSM. Wreszcie, stworzenie w przedsicbiorstwie energetycznym grupy pracownik6w lub dzialu 
zajmujacego sic badaniem obciqzenia mo2e znaczn - przyczyni6 sie do podniesienia poziomu
obstugi odbiorc6w, w miarc jak pracownicy przedsicbiorstwa kontaktuja sic z odbiorcami i 
dowiaduj4 sic o ich potrzebach w zakresie uslug elektroenergetycznych. Ten ostatni punkt ma 
szczeg61ne znaczenia w PoIsce, gdzie przedsiCbiorstwa energetyczne zaczynai4 sobie zdawa6 
spraw z potrzeby zmiany spojrzenia na rynek: juz nie z pozycji sprzedawcy towaru, jak to 
zawsze bylo w zwyczaju, lecz z pozycji firmy gwiadcz~cej uslugc energetyczna. 

Informacje wsttpne i uzasadnienie 

Element badania obci4zenia ma na celu ocene potencjalu ir6det DSM na terenie obslugiwanym 
przez Z.E. Gliwice, co w dalszej perspektywie pomoze zakladowi w ,wiadczeniu uslug
zorientowanych na rynek i bardziej odpowiadajacych potrzebom odbiorc6w. Pracownicy Z.E. 
Gliwice bed4 r6wniez szkoleni, tak by w przyszloci mogli rozwina, program na peina skalc. 

Cho6 badanie obciazenia bedzie prowadzone u odbiorc6w przemyslowych, w lokalach 
niemieszkalnych i w gospodarstwach domowych, program pilotowy bcdzie koncentrowa6 sic na 
sektorze przemyslowym, kt6ry stanowi gl6wn4 czeA6 zapotrzebowania na energie elektryczn4 
z Z.E. Gliwice. Badaniu poddane zostanie 2 do 5 procent szczytowego obcia±enia Z.E. Gliwice 
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(52 do 130 MW). Gl6wnymi ir6diami danych wykorzystywanych do oceny potencjalnego 
wplywu grodk6w DSM bcda: 

dane na temat calego zakladu przemyslowego (kW i kWh)
 
dane na temat zuiycia finalnego mierzonego przy pomocy urzqdzeii pomiarowych
 
dane na temat rachunk6w za energic elektryczna z wybranych grup odbiorc6w 
dane z ankiet zebrane od szerokiego spektrum odbiorc6w. 

Element badania obci42enia obejmuje dogwiadczenia nabyte w tym zakresie przez kilka 
przedsiCbiorstw energetycznych z USA, jak r6wnie2 dogwiadczenia z pomiar6w punktowych
prowadzonych u odbiorc6w Z.E. Gliwice. Element ten zostal tak zaplanowany, by by6
odpowiednio elastyczny w celu pokonania wielu ograniczefi, jakie -:ojq przed sektorem 
przemyslowym, odbiorcami z lokali niemieszkalnycli i gospodarstw domowych w okresie 
przechodzenia kraju do gospodarki rynkowej. 

Program pomiar6w punktowych 

Program pomiar6w punktowych zostal przeprowadzony w okresie od marca do czerwca 1993 
roku jako szybka, praktyczna pr6ba am.k;-'l;.fskich urzqdzefi do pomiaru obciazenia w polskich
warunkach. Celem tego programu bylo r6wniez przybliienie poj~cia sterowania popytem
pracownikom zakladu energetycznego oraz sprawdzenie reakcji odbiorc6w, u kt6rych
dokonywano pomiar6w. Program pom6gl w okregleniu najbardziej odpowiednich i efektywnych
kosztowo instrument6w, seminari6w, szkolenia i miejsc uczestnictwa dostawc6w urz~dzefi w 
pilotowym programie badania obciqienia. Co najwaz*niejsze jednak, program ten pozwolil
zabra.6 profile obciazenia z kilku rodzaj6w finalnego zuzycia energii. Wyniki programu 
pomiar6w punktowych zostaly om6wione w Rozdziale 6. 

Cele badania obcienia 

Wspierajac pilotowy program DSM, baianie obci, enia ma nastqpujace cele: 

przeprowadzid praktyczn4 analizg odbiorc6w sluzaca za podstawq wybcru 
odbiorc6w reprezentatywnych dla badania obciqienia finalnego 

wydoby6 i przeanalizowad informacje z rachunk6w za energii elektrycznaq u 100 
duzych odbiorc6w obsiugiwanych przez Z.E. Gliwice 
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I oszacowad charakterystyke obciazenia gl6wnych segment6w rynku w rejonie 
obstugiwanym przez Z.E. Gliwice 

przeprowadzid program pomiar6w obci4zenia w celu zebrania i zbadania 
rzeczywistego obciazenia finalnego na urzqdzeniach i w calym zakladzie przed 
i po wprowadzeniu DSM 

ZI 	 pom6c pracownikom Z.E. Gliwice w zrozumieniu sposob6w zuzywania energii
elektrycznej przez odbiorc6w zakladv oraz przeprowadzid analizQ koszt6w i 
korz: 9ci w ramach lokalnych uwarunkowafi. 

ADMINISTROWANIE PROGRAMEM, FINANS('-VANLE, BUDZET I HARMONOGRA.M 

Ostatnie 	zagadnienie zwiazane z pilotowym programem DSM dla przemyslu opracowanym dla 
Polski dotyczy niekt6rych praktycznych spraw administracyjnych. W cz¢gci tej przedstawiona
jest og6lna struktura programu i wskazane s4 r6zne organizacje, kt6re bylyby zaangazowane w 
proces wdrazania programu wraz z podaniem ich roli i wzajemnych zwiqzk6w. Nasttpnie
podany jest proponowany harmonogram i budzet, kt6ry zawiera wskazanie mozliwych ir6del 
finansowania programu pilotowego. Rozdzial koficzy sit opisaniem wymagafi w zakresie 
systemu monitorujacego gromadzenie i zarzqdzanie danymi. 

Organizacja 

Zakiada 	 sic, ze Z.E. Gliwice 	bidzie peinid centralnq rolc w zarzqdzaniu i administrowaniu 
pilotowym programem DSM, zar6wno w fazie jego przygotowania, jak i wdrazania. Innymi
kluczowymi uczestnikami L;.'iby: fachowa mitdzynarodowa firma konsultingowa specjalizujaca
siQ w DSM, kt6ra wspieralaby Z.E. Gliwice, wykonawcy i konsultanci realizujacy wdrazanie 
programu (okolo szegciu lub witcej cs6b, przedsitbiorstw i firm uslugowych energetyki
specjalizuj~cych siQ w analizach zuzycia energii, analizach technicznych, pomiarach zu ycia
finalnego i instalacji urzqdzefi) oraz komitet doradczy skladajQcy siq z zaproszonych
przedstawicieli PSE S.A., FEWE, Instytutu Energetyki i innych zainteresowanych agencji i 
stron, takich jak dostawcy urzqdzefi, firmy in2ynieryjne, stowarzyszenia gospodarcze i 
zawodowe, wydzialy wyz'szych uczelni i grupy non-profit. Wzajemne zwi~zki mitdzy tymi
uczestnikami s4 przedstawione schematycznie w Rozdziale 7. 

Harmonogram 
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W Rozdziale 7 nakreglono oczekiwany harmonogram dzialafi w okresie 18 miesiccy 
przewidzianych na program pilotowy. Harmonogram ten jest ambitny lecz osiagainy, jegli tylko
Z.E. Gliwice i miedzynarodowa firma konsultingowa bcd4 gcigle koordynowa6 dzialania od 
samego pocz tku programu. Szczeg6lnie pierwszy miesi4c lub dwa bcda mie6 kluczowe 
znaczenie dia zapewnienia, by nie bylo niepotrzebnych op6iniefi w analizie zuzycia energii, 
nabywaniu urzadzefi i pracach terenowych w dalszej czegci programu pilotowego. 

Finansowanie i budzet 

W Rozdziale 7 podsumowano szacunkowy budzet programu pilotowego podajqc zakresy koszt6w 
(5,8 do 8,3 miliona USD) dia kazdego z 14 rodzaj6w zadafi. W rozdziale tym przedstawione 
sq takze role poszczeg61nych stron biorqcych udzial w progiamie pilotowym, od roli wiodacej, 
przez wspieraj~c4 do doradczej. Schemat S-1 ilustruje szacunkowy budzet w rozbiciu na 
zaJania, z jednocz'x,nym wskazaniem stron odpowiedzialnych za wdro~enie poszczeg6lnych 
zadafi. 

Cho6 szacunki te s4 dok wstepne, to odzwierciedlaj4 one jednak og61n4 wielkok, koszt6w 
uwazanych za potrzebne dla realizacji kazdego z zadafi. Koszty zakupu urzadzefi zostaly podane 
dla programu pilotowego obejmujocego 30-50 uczestnik6w, kt6rych wielko d bgdzie mieci6 siQ 
w zakresie od 0,5 do 2,5 MW, i kt6rych przecigtne oczekiwane oszczcdnogci bcd4 wynosid od
 
4 do 8 procent obecnego zuiycia energii elektrycznej.
 

W sumie program pilotowy dazylby do obj~cia 2-4 procent dostcpnego potencjalu oszczcdno~ci 
w zakresie przemyslowego DSM przedstawionego w Cz¢gci 1 niniejszego raportu. Szacunkowe 
naklady kapitalowe w przyblizeniu odpowiadaj4 warto~ci biei.cej netto grupy grodk6w, kt6rych
ugredniony koszt z calego okresu ich zywotnogci wynosilby okolo 2,5 centa na zaoszczqdzon4 
kilowatogodzinQ na rok, i kt6re w sumie osi~gnqgyby docelowe 2-4 procent dostepnego
potencjalu. Takie podej~cie szacunku pogredniego jest wymuszone brakieri- moliwo~ci 
precyzyjnego okreglenia z g6ry jakie grodki zostan4 zainstalowane. 

Wazne jest, by w podsuniowaniu budzetu okregIi6 r6dta finansowania wydatk6w kapitalowych. 
Tak jak to zostalo wskazane, oczekuje siQ, 2e jeden z micdzynarodowych bank6w rozwoju
udostcpni fundusze na znaczn4 czQ96 inwestycji kapitalowych przeznaczonych w pierwszej fazie 
programu na zakup i zamontowanie urzadzefi dla prograrmu pilotowego. Inne mozliwe ir6dla 
finansowania szkolenia, pomocy technicznej i innych koszt6w niekapitalowych to Rzad Polski, 
PSE S.A. i dwustronne agencje rozwoju, jak np. USAID. 

Monitorowanie realizacji programu, zarz~dzanie finansowe i kontrola danych 
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Zaleca sic, by Z.E. Gliwice zainstalowal komputerowy system na bazie komputer6w osobistych 
ulatwiajqcy zar6wno zarzadzanie finansowe, jak i kontroi danych oraz wprowadzajqcy 
monitorowanie czynnogci w terenie i kierowanie zadaniami prawie w czasie rzeczywistym. 

Ponadto, informacje zawarte w systemie bcdq przydatne do oszacowania oszczcdnogci i 
przeprowadzenia analizy wariancyjnej oczekiwanego i rzeczywistego przebiegu procesu. Taka 
mozliwod pelnilaby role "wczesnego ostrzegania" o ewentualnej koniecznugci wprowadzenia 
korekt w celu zapobiezenia zejgciu programu pilotowego z wyznaczonych tor6w w przypadku 
pojawienia sig problem6w. 

,,/\2
 



Schemat S-I 

Podsumowanie szacunkowego budietu 

Zadanie Granice koszt6w Odpowiedzialna strona(y) 
(tys. USD) 

Dolna G6rna Przewodzi Pomaga Doradza 
1 25 	 35 G D C 
2 10 	 15 G D 
3 15 	 25 G D C 
4 	 5 10 G D 
5 10 	 15 G D
 
6 275 350 I 
 G D 
7 75 125 G D 
8 20 25 GD 	 C 
9 4.800 6.930 1 G D 
10 325 450 1 G D 
11 60 	 90 1 G D 
12 75 100 D G C 
13 25 40 GD C
 
14 35 50 D G C
 

RAZEM 5.755 8.260
 

Klucz do zadafi Klucz do odpowiedzialnych stron 

1. 	 Uruchomienie administracyjne C 	 = Komitet doradczy (PSE S.A., FEWE,
2. 	 Segmentacja rynku oraz pozyskiwanie 	 IE, inne zainteresowane strony)

i kwalifikowanie ewentualnych uczestnik6w D 	 = Micdzynarodowy konsulhant DSM 
3. 	 Ogloszenie programu pilotowego, G = Z.E. Gliwice

rozsylanie informacji i wizyty I wykonawcy wdrazajacy program
4. 	 Zaproszenie do skiadania ofert na wykonanie
5. 	 Przeglkd ofert i wyb6r wykonawcy 
6. 	 Analizy zuzycia energii elektrycznej 

i analizy techniczne 
7. 	 Propozycje techniczn i finansowe 
8. 	 Przygotowanie systemu monitorowania realizacji 

programu, specyfikacja montazu i protokoly 
kontroli jakogci 

9. 	 Zakup urzodze6i 
10. 	 Montaz urzadzen i prace na miejscu
11. 	 Pomiary i monitorowanie zuzycia finalnego 

przed i po zamontowaniu urz,'dze6i 
12. 	 Ocena wplywu programu 
13. 	 Ocena procesu i rynku 
14. 	 Analiza opcji i potencjalu w programie na pelnq skal 

( 
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CHAPTER 1: INTRODUCTION 

This report presents the results of work sponsored by the Bureau for Europe of the United 
States Agency for International Development (USAID). Through a bilateral program, 
USAID has been providing assistance to the Government of Poland (GOP) under the Eastern 
Europe Regional Energy Efficiency Project. One of the project's tasks included the design 
of a demand-side management (DSM) pilot project in Poland, which is the topic of this part 
of the report. 

Part 1 of this report presents a definition and description of demand-side management and the 
results of a national assessment of the potential for DSM in Poland. A number of electric 
end-use efficiency measures were screened for cost-effectiveness and then combined into 
candidate DSM programs. These programs were defined to realistically develop the 
achievable DSM resource at the national level in Poland over the short-term (six years). 
This assessment was done to be consistent with the appraisal of multilateral development 
bank credits that may become available to Poland in that time frame for power sector 
investments. Part 1 also identifies some of the regulatory and institutional policy issues that 
need to be addressed in Poland to establish an iritegrated resource planning (IRP) framework 
conducive to the implementation of DSM. The basic concepts of IRP are defined and 
described. 

While the identification of demand-side resources and the implementation of a regulatory 
framework form a necessary foundation for the subsequent development of DSM, iurther
 
information on customer response to DSM, training of Polish utility staff, and technical proof
 
of concept are all required if widespread implementation is to take place. The impacts of 
DSM piograms are difficult to assess prior to implementation because of the many factors 
that influence program effectiveness. A pilot DSM project can accomplish these objectives 
while providing opportunities to demonstrate whether proposed programs work as expected. 
Further information can also be gained to reduce uncertainties regarding program impacts 
and improve program delivery. 

One purpose of the DSM assessment was to identify sectors and end-uses where pilot 
projects would be most appropriate in Poland. The industrial sector was identified in Part I 
as offering both the greatest achievable savings potential as well as the most cost-effective 
programs. Therefore, the industrial sector was determined to be the primary candidate for a 
DSM pilot project. This part of the report presents the design of such a pilot industrial DSM 
project suitable for financial support from multilateral development banks. 
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2 INTRODUCTION 

The DSM pilot project design task was undertaken in work with Zaklad Energetyczny
 
Gliwice (Z.E. Glwice), the largest electric distribution company in Poland, zerving 15
 
percent of the country's load. It is located in the industrial heartland of Uppe, Silesia in
 
sc',ithern Poland.
 

The primary objective of (his task was to design a pilot industrial DSM project for Z.E.
 
Gliwice that would include incentives to ensure participation by utility custumers, a
 
marketing approach to solicit such participation, and an evaluation plan. Alternative delivery

mechanisms were explored through focus groups with the utility, its customers, and vendors
 
of DSM products and services that would participate in project implementation.
 

A secondary objective was to help develop capabilities at Z.E. Gliwice to understand how its
 
customers use electricity, 
 a critical componcnt in DSM program design and evaluation. An
 
end-use !oad research element was designed 
as part of the DSM pilot project to include an
 
analytical framework and load monitoring plan. 
 To support the design of the load research
 
element, spot monitoring of Z.E. Giiwice's customers' facilities was conducted during [he
 
project usin end-use power monitors.
 

Chapter 2 of this part of the report begins by presenting some North American experience
 
with industrial DSM programs. Seven of the most successful programs in the United States
 
and Canada are described. Common traits that contributed to program success are identified.
 
The chapter concludes with a summary 1 recommended steps that may be appropriate for
 
the implementation of a pilot industrial DSM project in Poland, drawing on the lessons
 
learned from North America. 

Chapter 3 presetits the concept of a pilot prject. The general objectives that a pilot s:-eks to
 
accomplish are described. 
 The rationale for the specific pilot project recommended for
 
implementation by Z.E. Gliwice is then presented. 
 This rationale is responsive to the
 
barriers, risks and uncertainties that currently confront 
* e Polish economy and utility sector. 

Chapter 4 summarizes the results of tl,e DSM ass,?ssment of Part 1 of this report, focusing 
exclusively on the industrial sector. The characteristics of electricity consumption in 
Poland's industrial sector are presented. The costs and savings of candidate DSM measures 
are presented as well as the results of the screening of those measures for cost-effectiveness, 
resulting in a DSM supply curve foi the industrial sector. The measures are then aggregated 
into generic industrial DSM programs that serve as the basis for the industrial DSM pilot 
project presented here. 
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3 INTRODUCTION 

Chapter 5 presents the specifications for the DSM pilot project. These include the project 
content and features, the role of financial incentives, a marketing strategy, concurrent market 
research activities, field delivery and implementation, verification and impact evaluation, and 
cost recovery and regulatory incentives. 

Chapter 6 presents the end-use load research element of the DSM pilot project, starting with
 
a discussion of the purpose and goal of utility load research. 
 The spot monitoring work 
conducted for this project is described, including a presentation of some of the interesting 
results from the end-use monitoring of six sites during the project. The methodology, 
sampling plan, equif;mrent configuration, and data collection and analysis protocols for the 
end-use load researczh element of the pilot project are defined. 

Chapter 7 concludes with a summary of the practical issues associated with the 
implementation of the DSM pilot project. The prospective participants are described, as are
 
pobsible sources of funding. 
 An illustrative budget and schedule for the implementation of 
the pilot project are also provided. 

The proposed project is a pilot, as much an experimental tool as a serious effort to acquire 
DSM resources. It is experimental in that it would test methods for marketing, interacting 
with customers, providing financial incentives, organizing personnel, managing information 
ilows and record keeping, and acquiring cost-effective electric resources at Z.E. Gliwice. 
The information gathered during DSM pilot project implementation would be extremely 
valuable, for it could be used to help design the full-scale implementation of the DSM 
program in which larger amounts of resources would be committed. It could also be 
valuable as the first implementation of a utility DSM effort offering financial incentives in 
Poland, and one of tne first in all Europe. 
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CHAPTER 2: NORTH AMERICAN EXPERIENCE WITH INDUSTRIAL DSM 
PROGRAMS 

The American Council for an Energy-Efficient Economy recently analyzed North American 
experience to date with industrial demand-side management (DSM). The Council conducted 
a survey of utilities and prepared a database of industrial DSM programs. More than eighty
utilities and third-party organizations were interviewed. The study focused on incentive­
based industrial DSM programs, such as that being proposed in this pilot program, and
 
exclded load management-only and information-only programs (including technical
 
assistance programs).
 

The primary measures of program success adopted for the study were high participation rates 
and/or high electricity savings as a percent of 1989 industrial electricity sales, at levelized 
costs below the avoided costs of most utilities. 

There are a number of important caveats associated with the data. Perhaps most important,
there is much variation in the quality of the industrial program data and the methods different 
utilities use to track data. Additionally, for about one-third of the programs analyzed, the 
energy savings results are highly approximate because, for many of the joint commercial and 
industrial (C&I) programs, a formal delineation of industrial versus commercial savings has 
not been perfrmed. Other key issues include the fact that the number of participants, free
 
riders, indirect costs, and customer costs are 
frequently not tracked. 

The study resulted in the compilation of a database on 31 incentive-based, energy-saving
industrial DSM programs offered, by 17 utilities. The average industrial program for which 
quantitative results were available (based on average database values and excluding remote 
outliers) has been offered for four years, has annually saved 0.2 percent of a utility's
industrial 1989 electricity sales, has a 4 percent participation rate, and has a levelized utility 
cost of US $0.019/kWh saved. 

A total of 12 "success ul" programs were identified in the database. These programs met 
one or more of the following four criteria and cost the utility no more than $0.045/kWh
saved: 1) annual participation rate of at least 8 percent, 2) annual savings as a percent of 
1989 industrial sales of at least 0.5 percent, 3) cumulative participation rate of at least 12 
percent, and/or 4.) cumulative savings as a percent of industrial sales of at least 0.7 percent.
The average annual savings as a percent of 1989 industrial sales for these "successful" 
programs are 1.1 percent, the average annual participation rate is 9 percent, and the levelized 
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NORTH AMERICAN EXPERIENCE WITH INDUSTRIAL DSM PROGRAMS 5 

utility cost is $0.014/kWh saved. The successful programs have therefore achieved roughly
six times the savings and two times the participation of the average program in the database, 
at lower cost. 

2.1 EXAMPLES OF "SUCCESSFUL" PROGRAMS 

Bonneville Power Administration's Aluminum Smelter Conservation/Modernization 
Program 

Bonneville Power Administration (BPA), a federal wholesaler of electricity in the northwest 
United States, has been administering its Aluminum Smelter Conservation/ 
Modernization (Con/Mod) Program since 1987. The original purpose of this program was to 
retain load through improving the energy efficiency of the aluminum smelters in the region. 
The ten primary smelters in BPA's service territory purchase approximately one-third of 
BPA's power, or roughly 15 percent of the total electricity used in the region (sold by BPA 
and other utilities). 

The program was introduced at a time when BPA had an electricity surplus and when the 
aluminum industry was just emerging from one of the longest economic slumps in recent 
history. Two plants had closed in the region, and there was the threat of more closures in
 
the near future. The most vulnerable plants were of World War II vintage. Aluminum
 
production is highly electricity-intensive; electricity purchases are responsible for
 
approximately 25 percent of this industry's production costs. 
 The short-term objective of the 
Con/Mod Program was designed to encourage the region's ten primary aluminum smelters to 
make additional investments in plant modernization so that they could become economically
viable in the highly competitive world aluminum market. The long-term objective of the 
program from BPA's perspective was to purchase low-cost power from the smelters through 
efficiency improvements. 

All of the primary aluminum smelters participated in the planning and design of the program. 
Initial measurements of the baseline efficiency of the smelters, in kWh per pound of 
aluminum produced, were made in 1987. Since then, the smelters have reported their 
electricity use per pound to BPA on a quarterly basis. The incentive payment to the smelters 
is linked to improvements in this baseline efficiency and equals $0.005/kWh (1987$) saved 
over a ten-year period, or :3oughly one-third of the costs of efficiency improvements. 
Although the deadline for completing the modernization projects was mid-1991, BPA will 
continue making incentive payments to the smelters over the life of the measures. The 
customers are under no obligation to explain to the utility how they reduce their electricity 

RCG/Hagler Baiiey 
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consumption due to proprietary concerns. According to utility staff, as a result of this
 
stipulation and the fact that many of the smelters need to make some of the improvements in
 
order to survive, the financial incentive offered to the customer is fairly small.
 

Since the start of the program, Con/Mod has achieved electricity savings of 4.1 percent of 
total industrial sales' and a 100 percent participation rate. Although BPA has not estimated 
the free-ridership of this program, its staff notes that some of the measures would have been
 
installed regardless of the program due to the smelters' 
 need to remain competitive and
 
electricity's high contribution to total aluminum production costs. 
 The levelized cost to the
 
utility has been $0.006/kWh saved. According to the utility, the low cost of the program is
 
partly due to the minimal administrative requirements of the program, since the smelters do
 
not allow utility staff to enter their facilities. The smelters keep all the recorded data and
 
report results to BPA.
 

BPA suspects that some smelters have made "real" energy savings as a result of the program,

and others have made less genuine savings, meaning that the methods for reducing the kWh
 
usage per unit of aluminum produced were not necessarily due to pure energy-efficiency
 
improvements, but rather to more questionable methods. For example, the amount of 
savings achieved in the smelter projects depended on the assumed baseline efficiency, which 
was negotiated jointly by BPA and the smelters. 

Since the program was initiated during an economic slump in the U.S. aluminum industry,
the efficiency of many of the smelters was lower than normal when baseline efficiencies were
 
calculated, according to utility staff. 
 Soon after the program began, the industry began to 
recover as aluminum prices escalated. Smelters resumed their "normal" operations, the 
efficiencies of the plants improved, and BPA has reason to believe that the resulting
reductions in kWh per pound of aluminum were claimed as savings under the Con/Mod 
Program. Although BPA notes that this su.picion cannot been proven, staff noted that the 
utility has seen only 50 percent of the ,,avings "paid for" through this program, and increases 
in aluminum production do not fully account for the discrepancy. "Real" energy savings 
generally came from installing process control measures and measures controlling the 
magnetic field of the pot within which aluminum is produced. 

The program has been deemed successful by the utility, although there has been some 
concern about free riders and the fact that in late 1990 one of the ten smelters shut down. 

Industrial electricity sales included in these calculations are both sales directly from BPA to the
smelters and sales made by BPA's utility customers to their respective industrial customers. 
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7 NORTH AMERICAN EXPERIENCE WITH INDUSTRIAL DSM PROGRAMS 

No official impact evaluation of the program has been performed because the aluminum 
smelters will not allow BPA into their facilities. 

BPA's Energy Savings Plan 

BPA's Energy Savings Plan (ESP) was initiated in early 1988 as a custom pilot program to 
promote energy efficiency in industries. According to utility staff, for the first 18 months of 
the program, participation was disappointing. As a result, when BPA redesigned the 
program to a full-scale version in mid-1990, it decentralized the program and altered the 
marketing techniques. Whereas the earlier version of ESP was designed and administered 
only by BPA, the revised program gives administering control to the utilities who distribute 
BPA's power in order to reduce the paperwork and increase the flexibility of the program. 
The new version brings together vendors, contractors, utility customers, industrial customers, 
and others to help plan, design, and participate in the on-going evaluation of the new 
program structure. As part of this evaluation, these parties contribute to the annual 
modification of a list of flexible "program principles" that the administerirng utilities use as 
the basis for designing their own version of ESP. BPA staff noted that flexible program 
principles were chosen over program rules in order to give the individual utilities the ability 
to design the program around the needs of their particular industrial customers. The on­
going revision of the principles allows BPA to incorporate lessons learned and changing 
conditions into the program design in a timely manner. 

The utilities administering the program generally negotiate incentives with industrial 
participants based on the individual customer's needs; other benefis, such as changes in 
labor requirements and/or non-electric savings, are taken into account. On average, 
however, the customer receives -- upon completion of a project -- $0.15/kWh saved in the 
first year or 80 percent of the project costs, whichever is smaller. It was noted that as long 
as a project's payback can be reduced areto less than three years, most industrial firms 
interested in participating. Because, as with most industrial DSM programs, the customer 
receives a financial incentive after installing a project, the largest barrier to participation is 
the difficulty industrial firms face when trying to locate the capital for initially financing a 
project. 

Increased emphasis has been placed on equipment vendors since the re-design of ESP in mid­
1990. Utility marketing staff attend trade shows and offer vendor seminars in order to 
educate vendors on how ESP works and on effective methods for marketing their products by 
marketing the j.SP. Vendors have since played a central role in "selling" the program to 
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8 NORTH AMERICAN EXPERIENCE WITH INDUSTRIAL DSM PROGRAMS 

industrial customers, and BPA staff cite thi.; as largely contributing to the increased success 
of the program in attracting participants ;:nd sax ings. 

The past 1'/2 years of the program have seen a four-fold increase in the number of
 
participanis compared to the first 11/2 years. 
 If industrial electricity sales to primary
aluminum smelters are excluded (since they are not eligible for the program and account for 
95 percent of BPA electricity sales to industrial customers), the 1991 savings as a percent of 
industlial sales were 2.2 percent. The 1991 participation rate was 4 percent. Cumulative 
savings as a percent of sales are 5.5 percent and the cumulative participation rate is 12 
percent. ESP's low levelized utility cost of $.005/kWh saved indicates its cost­
effectiveness.
 

Boston Edison's Energy Efficency Partnership Program 

The Energy Efficiency Partnership Program, offered by Boston Edison since 1990, provides

commercial and industrial customt.rs incentives to install energy-efficient measures in new
 
and existing facilities. Incentives for customers constructing new facilities, or extensively

renovating existing facilities, cover the incremental cost of efficient equipment. Incentives
 
for retrofit measures generally buy down the payback period to one year, with the typical

incentive covering approximately 80 percent of an industrial project's total costs. The
 
retrofit incentives are received by the participant in quarterly payments over a two-year
 
period, contingent upon the verification of savings through end-use metering of a sample of
 
installations within a facility.
 

If a participant wishes to receive an energy audit, two choices are available: either the 
customer can receive a free "mini" audit which covers lighting and motor systems, or the 
customer can receive a more comprehensive audit which the customer pays for up-front. 
The participant will be reimbursed a portion or all of the comprehensive audit costs 
depending on the percentage of recommendations that are adopted. 

According to the utility, few new construction projects have been completed. Little direct 
marketing ot Lhe program has been done; the program is marketed via word-of-mouth. The 
utility generally tells industrial customers interested in the retrofit portion of the program that 
by participating in the program, their electricity bill can be reduced by 20 percelnt on 
average. 

The program has seen an annual participation rate of 7 percent and cumulative savings as a 
percent of sales of 0. 7 percent (cumulative participation and annual savings were not 
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9 NORTH AMERICAN EXPERIENCE WITH INDUSTRIAL DSM PROGRAMS 

available). The estimated levelized program cost is $0.035/kWh. One industry expert who 
has followed the Energy Efficiency Partnership noted that the program has been successful in 
acquiring process-related savings. Participation has been somewhat hindered by the fact that 
customers must finance the retrofits themselves; payments from the utility are received 
slowly over time and are given only if certain levels of savings are achieved. In an attempt 
to address these concerns, the utility is currently re-designing the way incentives are paid. 

British Columbia Hydro's Power Smart: Efficient Compressed Air Systems Program 

British Columbia Hydro (BC Hydro) has estimated that up to 50 percent of the energy used 
in an industrial compressed air system can be lost through leaks. These losses are 
particularly great in pulp and paper mills, whose facilities often occupy acres of land and 
have an extensive network of distribution piping. In its Efficient Compressed Air Systems 
Program, BC Hydro performs free leak tests on the compressed air systems of its industrial 
customers, targeting pulp and paper customers. The test identifies the general location of 
leaks, estimates how much they are costing the customer, and suggests a leak reduction 
target (generally down to 15 percent leakage of air volume). Either the customer repairs its 
own leaks (generally at very low cost) and the utility performs a follow-up leakage test three 
to six months later, or -- if the customer agrees to do quarterly leak testing for 21/2 years -­
the customer and the utility split the cost of leak testing equipment. If the leak reduction 
targets are being met, the utility will refund the customer's payment for the leak testing unit. 

The program reached 27 percent of the eligible customers in 1991 alone and 60 percent since 
the program's inception 21/2 years ago. Electricity savings as a percent of industrial sales 
were 0.07 percent in 1991 and 0.15 percent cumulatively. The levelized utility cost is 
$0.005/kWh saved. Some of the reasons for the program's success in recruiting participants 
were noted by the program manager: 1) the utility set an internal mandate to achieve 100 
percent participation over a three-year time span, 2) an extensive marketing effort was made, 
including seminars and computer software packages, and 3) little time and effort are required 
by the customer to participate in the program. 

Central Maine Power's (CMP) Power Partners Program 

CMP's Power Partners Program is an all-source bidding program in which C&I customers or 
energy service companies (ESCOs) submit energy management project bids in response to 
RFPs issued by the utility for specific hlocks of power. The applicants propose a payment 
level for a projected amount of elect. i,ity savings. Although bids have not been solicited for 
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almost thr. - years due to adequate power availability, savings from existing projects are still 
coming in. including savings from industrial projects. Measures often installed in the 
industrial projects include process-related improvements and lighting retrofits. Incentive 
payments are made over the lifetime of the measures, with the sum of the payments made 
over the years generally covering more than 100 percent of the initial project costs. To date. 
ESCOs have generally managed the industrial projects in the program. 

As of early 1992, the industrial projects within this bidding program have saved the
 
equivalent of 1.2 percent of CMP's industrial electricity sales. Approximately 7 percent of
 
CMP's industrial customers are 
involved in the Power Partners Program. The levelized 
utility cost is $0.030/kWh saved. This cost takes into account all savings and costs accrued 
through 1991, and does not include future savings and costs since these were not available 
from the utility (projects typically receive payments for 15 years). Thus. the program is a
 
cost-effective resource 
for CMP, even though the utility payment may be large compared to 
the initial cost of the eff-ciency projects. The utility monitors all projects within this 
program to determine if the savings are persisting over time. CMP staff noted the program's 
flexibility as a key component contributing to its success. No estimates of the free ridership 
for this program have been made. 

Puget Power's Industrial Conservation Incentive Program 

Puget Power, located in Washington State, has administered its Industrial Conservation 
Incentive Program since 1931. Utility staff work with program participants and consultants to 
perform analyses of entire industrial systems, identify where the electricity savings and 
greatest overall customer benefits lie, oversee project bidding, assist in project design. and 
perform savings verification tests. Seminars on commonly-applied measures, such as 
adjustable-speed drives (ASDs) or compressed air-related measures, are available to
 
customers. 
 Energy audits are performed by utility staff as well as consultants chosen by 
either the utility or the customer. Three- to five-year plans are developed with participants 
to coordinate which measures will be installed and when. Initially, although the program 
was open to all industrial customers, Puget targeted its marketing toward the 100 largest 
industrial customers, in the last few years they have begun to market to small- and medium­
sized customers as well. The customer incentive usually covers approximately 75 percent of 
materials and installation costs of a project. P!iget staff noted that due to the intensive labor 
requirements of this program, the availability of staff to broadly market the program is 
limited. The program is marketed simply by word-of-mouth. 
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11 NORTH AMERICAN EXPERIENCE WITH INDUSTRIAL DSM PROGRAMS 

The utility divides the measures performed into three categories: process, HVAC. and
 
lighting. According to the program manager. 80 percent of the 
measures performed are inthe process category, which includes pumping, motor/ASD. compressed air and 

refrigeration-related measures as well as other site-specific measures. Of these, pumping.
 
motor/ASD, and compressed air-related measures are the most commonly installed process
 
measures.
 

The utility performs savings verification on every project one year after project completion.
including metering and monitoring installed equipment. In addition, for some of the
 
projects, 
 the utility will return to the facility in later years to see if the equipment is still on­
line. Although the utility has not yet formally estimated the number of free riders in the 
program, a preliminary draft evaluation by a consultant indicates that approximately 10 to 20 
percent of the program's participants may be free riders. 

The program achieved a participation rate of 1 percent in 1991 and 5 percent cumulatively.

According to the utility, low electric rates reduced the participation in the earlier years. The
 
electricity savings as a percent of industrial sales 
were 0.7 percent in 1991 and 2.0 percent
 
since the beginning of the program. The savings have increased by a factor of four over the
 
past three years. For 1992 and beyond. the utility has 
a goal of saving 1 percent of
 
industrial sales annually through this program. The levelized utility cost in 1991 
 was
 
$0.026/kWh saved.
 

The utility attributes the program's success to a number of factors, including the following:
 
1) the program is part of a package of energy services, and is marketed as such (industrial
 
customers generally do not want to be part of a progr, n, according to the utility, but would
 
rather receive energy senices), 2) contractors involved in the projects generally have 
extensive technical expertise in the participating industries, and 3) the audits and 
recommendations target process-related improvements. 

Wisconsin Electric's Smart Money for Business Program 

Wisconsin Electric's (WEPCo) C&I Smart Money for Business Program is a combination 
custom and oreicriptive program offering commercial and industrial customers zero-to-low 
interest loans or cash rebates for installing qualifying energy-efficient measures. Speciai 
incentives are also provided to encourage riergy-efficient design and new construction. 
Prescriptive rebates are available f_." lighting, HVAC, .nergy management controls, and 
refrigeration measures. Custom incentives are available for motor and process-related 
improvements and are negotiated with the customer on a case-by-case basis (even prescriptive 
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rebates are sometimes negotiated). According to the program manager, this keeps program 
costs down since the lowest required incentive is generally offered. Between 20-50 percent
of a custom project's total costs are typically covered by the incentive. If a project requires 
a feasibility study. WEPCo will pay up to 50 percent of the costs of a comprehensive audit. 

After administering the program for over three years and studying the managerial structure of 
its industrial customers, WEPCo refined its marketing approach to reflect what had been 
learned. A two-pronged strategy is now taken: utility engineers communicate with and 
market the program to process-level plant personnel, such as plant engineers and maintenance 
operators. Simultaneously, utility account executives interact with and market the program 
to industrial vice presidents. Generally, smaller projects can be handled by the process-level 
employees, whereas larger projects must be dealt with at a senior management level. 

Over the past five years. almost half of all WEPCo's industrial customers have icl-eived 
rebates or loans tr.,'ough the Smart Money Program. The majority of participants have 
focused on prescriptive measures, with approximately 70-80 percent of rebates being 
prescriptive. More than half of the industrial energy savings have been due to lighting 
measures, while process-oriented measures are responsible for approximately 30 percent of 
the savings. The pr)gram manager noted that it has taken time to gain the trust of the
 
industrial customers with regard to DSM, especially in moving from lighting and HVAC
 
measures to process measures. According to the utility, industrial customers have shown 
great concern and caution in altering their processes. 

The industrial portion of Smart Money for Business experienced a 12 percent participation 
rate in 1991 and a 49 percent participation rate since the start of the program. Electricity 
savings as a percent of industrial electricity sales were 0.4 percent for projects installed in 
1991, and 2.5 percent for projects implemented since the program began. The levelized 
utility cost is $0.021/kWh saved. The program manager noted that the program's success in 
recruiting a large proportion of the eligible industrial customer base and acquiring significant
savings as a percent of sales is primarily due to the utility's focus on understanding the 
customer's perspective, making personal one-on-one customer contact, utilizing effective 
marketing techniques, simplifying the program while still offering a comprehensive package, 
and securing the technical expertise necessary to do a good job. 

The program manager noted that the iitiliiy is experimenting with a new component to the 
program: the utility will arrange contract agreements between customers and ESCOs with 
technical expertise in particular industries. The utility will assist in an initial audit, but 
beyond this, the utility will primarily act as a facilitator. The ESCOs will guarantee the 
savings to the customer and sell the savings back to the utility. 
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2.2 SUCCESSFUL PROGRAMS: COMMON TRAITS 

There are several traits that appear among tile relatively successful programs (programs with 
above-average participation and savings). Outlined below are some of the primary features 
that appear to distinguish more successful programs from less successful programs. 

Addressing Customer Concerns 

Addressing customer concerns is particularly important when it comes to industrial firms. 
To date, industries have been skeptical about the quality and intent of utility DSM programs. 
A survey conducted in 1991 by the Washington State Energy Office concluded that industries 
do not generally perceive utilities and government as credible sources of information. This is 
primarily due to insufficient attention on the part of utilities to the perspective and priorities 
of industrial customers. 

Issues of concern for industries include power quality and reliability, waste minimization and
 
disposal, environmental regulations, and competitiveness. In order to operate successful
 
industrial energy-efficiency programs, 
 it is essential for utilities to understand the relationship

of these factors with industrial process energy flows and to design and market programs with
 
such links in mind. 

In particular, productivity and environmental concerns are more important to industries than 
are energy costs. Not only must industrial firms remain competitive in order to survive, they 
must also comply with a growing number of environmental and health regulations. In 
addition, many industries want to be viewed as "green." Capital budgeting cycles of 
industrial firms often reflect these concerns: according industrial manager, the firstto one 
capital expenditures for large industrial firms in the U.S. generally related toare 
Occupational Safety and Health Administration and cnvironmental regulations, and the 
second expenditures are usually for new or improved product development. Various utilities 
with at least five years of industrial DSM experience behind them, such as BC Hydro. Puget 
Power, and Wisconsin Electric, indicated that they have had to "prove their value to the 
industrial customer" and that it has been important for them to find ways to increase the 
productivity and/or reduce the environmental impact of a customer's facility while also 
reducing energy consumption. 

Whereas industrial plant managers may be keen about the idea of improving the efficiency of 
non-process systems (such as lighting aid space heating and cooling), they may be unwilling 
to change their process due to the perceived high technical and financial risk associated ' Ith 

RCG/Hagler Bailly 



14 
NORTH AMERICAN EXPERIENCE WITH INDUSTRIAL DSM PROGRAMS 

process changes. Putting such a risk in the hands of a utility company is often considered an 
unwise decision. 

As a result, a number of utilities, such as United Illuminating, Wisconsin Electric,Wisconsin Power and Light. 
and

allow the industrial participant the option of either performing
the energy-efficiency analyses and retrofits themselves, choosing their own vendor and/orengineering contractors to help design and install energy-efficiency measures, or using

engineering contractors chosen by the utility for their expertise in particular industries and
processes. Wisconsin Power & Light. 
 after administering its C&I Bright Ideas for Businesscustom program for three years, recently began hiring consultants with specific industrial
 
process experience 
 to perform the detailed industrial energy analyses. According to the
utility, hiring the average DSM consultant to assist in detailed industrial process energy

audits has not been effective, from either a technical 
or a marketing standpoint. 

Since "time is money" for an industrial customer, an industrial conservation program must beuser-friendly to be widely acceptable to a diverse industrial base: it needs to be well­administered and minimize the paperwork, bureaucracy, and customer time requirements
often associated with utility programs. 
 One drawback associated with many custom measure programs, as they, are currently administered, is the long wait between initial customer
enrollment in the program and actual receipt of an incentive payment. 

A few industrial DSM program managers noted that it is worthwhile for utilities to follow
large industrial customers' capital budgeting cycles closely. 
 The utility should present theprogram to the customer well in advance of the start of a new cycle (i.e., offer a free audit
and indicate the energy-saving opportunities) in order to increase the likelihood for
implementation. Planning 
a marketing approach around the customer's capital appropriations

can also shorten the length of time between initial customer contact and final 
measureimplementation. Industries have 
a limited attention span; if the bureaucratic process drags on
too long, their attention tends to shift away from the program and its merits and back to 
more urgent concerns within their facilities. 

Marketing Techniques 

The marketing techniques employed by the utility can make the crucial difference between anindustrial program's success and failure. Industrial programs cannot be run out of an office.Bill stuffers and other direct mail alone will rarely succeed in marketing a conservation program to the appropriate p 'ople in a large industrial facility. The utility needs to make
continual personal contact with the customer and taret the marketing efforts to the 
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customer's appropriate decision makers. One utility program manager indicated that utilities 
often will market their programs through utility staff who have had no previous contact with 
the industrial customer, whereas elsewhere in the utility -- most likely in the customer 
relations department -- close relationships have developed over years of interaction. It is 
worthwhile to utilize existing contacts with industrial customers so that utility staff do not 
waste time competing with equipment vendors and other salespersons for the attention of the 
industrial firm. 

Some utilities, such as BPA, BC Hydro, and Niagara Mohawk. have focused on trade allies
 
(e.g.. motor and ASD manufacturers) for marketing a program. BC Hydro. for example,
 
provides an incentive to equipment vendors equal to 20 percent of the customer 
rebate.
 
Marketing a program through the 
use of trade allies not only reduces the administrative costs 
for the utility, but can also reduce the participant paperwork required. As a program
administrator at BC Hydro noted, trade allies and manufacturers can indirectly act as utility 
marketing staff and thus reduce the utility manpower required to market a program. 

Program Flexibility 

Generally, the more program flexibility the utility offers to the industrial customer, the more
 
successful the utility has been in recruiting participants. A custom program is inherently
 
more flexible than a prescriptive program and is therefore generally attractive to industrial
 
customers. However, even custom programs can 
be too rigid for industrial customers, as
 
was demonstrated in the earlier version of BPA's Energy Savings Plan. 
 The failure of the 
program to recruit participants was partly due to the concrete, restrictive deadlines for 
submitting project proposals, which had no relationship to the capital budgeting cycles of 
industrial facilities. 

Ultimately, both custom and prescriptive programs can play important roles in securing
industrial energy-efficiency improvements. areIf the two types of programs offered in 
conjunction with each other, more custom,:rs will most likely be reached and greater savings
achieved than if only one type of program is offered. By offering prescriptive rebates for 
particular measures, utilities can achieve high participation rates and get a large number of 
customers accustomed to working with the utility. Several utilities have found that success 
with prescriptive rebates (financial incentives provided for specific DSM technologies) 
increases customer receptivity to custom rebates for process-related measures. 
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Financial Incentives 

Customer financial incentives are offered by all the programs in the database. A few
 
programs offer the option of low-to-no-interest loans instead of or in addition to a cash
 
rebate. Generally, 
 the programs offering larger financial incentives have above-average

participation and savings, such as Commonwealth Electric's Custom Rebate Program. 
 In
 
addition, a few utilities offering relatively suc,,essful industrial conservation programs h,*ve
 
noted that vendor incentives can streamline and improve the effectiveness of program
 
marketing.
 

Hlowever, as the program manager of BC Hydro's Bonus Partners Program noted, high

incentives do not guarantee program success 
and neither are they always needed. Tailoring a 
comprehensive range of energy-related services (including DSM) to the needs of the 
industrial customer may mean that an incentive equaling, for example, 20-50 percent of a
 
project's total cost may be sufficient, rather than 80 percent of a project's total cost.
 

Program Analysis and Evaluation 

Two-thirds of the utilities offering the successful programs in the database have performed 
extensive market research of their industrial customer base and/or have performed impact

and process evaluations. For example, Wisconsin Electric altered its industrial marketing
 
strategy for the Smart Money Program after studying the managerial structure of its
 
industrial customers for over three years. BPA, BC Hydro, Puget Power, Wisconsin
 
-lectric, and Wisconsin Power and Light 
-- all utilities offering successful programs -- have 

performed process and/or impact evaluations of their programs. These activities provide
utilities with a wealth of information on how to improve the design of their programs and 
thereby inceease participation and savings. 

2.3 STEPS TO ADVANCE INDUSTRIAL DSM 

There are a number of important steps that should be taken by North American utilities to 
improve the field of industrial DSM. These recommendations are also appropriate for new 
industrial DSM programs in Poland. They include the following: 

1. Utilities should improve industrial DSM program design by addressing 
customer concerns, improving marketing techniques, focusing on program 
flexibility, and offering financial incentives. 
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2. 	 Utilities should improve data tracking methods and program evaluation
 
techniques.
 

3. 	 There should be improved information exchange among utilities through
 
industrial DSM workshops and an industrial DSM conference.
 

4. 	 Contiguous electric utilities should coordin=:e industrial DSM efforts to reduce 
customer and vendor confusion, and electric and gas utilities should coordinate 
joint industrial energy audits. 

5. 	 Utilities should establish better links with industries by attending industrial 
energy conferences and coordinating with industrial trade associations and state 
industrial efficiency programs. 

6. 	 Utility industrial DSM staff should receive education and training on industrial 
process materials and energy flows, the budgeting cycles of different 
industries, the general perspective of the industrial customer, and the links 
between improved energy efficiency and increased productivity and reduced 
environmental emissions. 

7. 	 The quality and quantity of data on industrial energy use patterns should be 
improved. 

8. State-of-the-art energy-efficient industrial technologies should be demonstrated 
and monitored more widely. 
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CHAPTER 3: CONCEPT OF A PILOT PROJECT 

A pilot project provides the opportunity to test a new concept on a small scale. This 
approach controls for much of the technical and economic risk and uncertainty usually

associated with undertaking any new enterprise. Demand-side management as a utility
 
program activity is certainly a new concept in Poland and should therefore be amenable to
 
the test of proof-of-concept that a pilot project provides. In this chapter, the basic objectives
 
of the proposed pilot project are described. The rationale for the specific approach

recommended for implementation by Z.E. Gliwice is then presented. This rationale reflects
 
the lessons learned from North American experience with industrial DSM programs
 
presented in Chapter 2 and also adapts to the difficult circumstances that currently confront
 
the Polish ecornomy and ut'lity sector. The chapter concludes with a discussion of these
 
barriers, risks, and uncertainties in Poland.
 

3.1 OBJECTIVES OF PROPOSED PILOT PROJECT 

Specifically, the pilot project will seek to: 

0 Demonstrate the feasibility of several energy and capacity saving technologies 
in Poland of programmaticDSM as it is now widely practiced elsewhere 
throughout North America. The pilot is not intended as a technology 
demonstration, although the technical rid economic feasibility of certain 
technologies will be confirmed. 

0 Provide a better understanding of electricity end-use in the industrial sector 
and produce (through audits and energy analyses) equipment inventories, 
process flow characterizations, and a base of market research information. 
These activities will have continuing value well beyond the life of the pilot and 
will serve as the foundation for an ongoing program of systematic industrial 
load and market research. 

ol Help define and test the current capabilities of manufacturers, distributors, 
vendors, equipment specifiers, and architect-engineer specialists to support 
DSM on an expanded scale. Further, the pilot will provide technical support 
and funding to expand existing capability, develop new expertise, and build 
bridges to U.S. and other foreign purveyors of DSM technology by 
establishing formal affiliate relationships with Polish enterprises. 
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11 	 Demonstrate the capability of a Polish utility to deliver and manage a DSM 
program, including program marketing, project management, information 
flows and records keeping, project evaluation, and program evaluation. 

o 	 Test numerous program design features and encourage experimentation to help 
guide the design of a full-scale program. The design features to be tested 
include marketing approaches, financial incentive arrangements, savings 
verification procedures, technologies and technology packages selected for 
assistance, and progiam procedures. 

[] 	 Give new insights into how Polish ind,!strial decision-makers evaluate 
investments in energy efficiency vis-a-vis alterative uses of capital, and the 
influence of size, market position, growth prospects, private versus public 
ownership, and other factors on investment criteria, expectations and the 
quantification of risk-reward. 

[] 	 Allow Z.E. Gliwice to work with its industrial customers and other prominent 
institutions and organizations such as the Polish Power Grid Company, the 
Polish Academy of Sciences, the Polish Foundation for Energy Efficiency, and 
the Ministry of Industry and Trade to catalyze a public-privL.e partnership for 
implementing electric efficiency throughout Poland and help instill the notion 
of DSM as a valuable, stable resource for Poland's energy future. 

3.2 	 RATIONALE FOR PROPOSED PROJECT 

There are numerous reasons why the pilot DSM project proposed in this volume was 
selected. The key reasons are identified and briefly discussed below. 

0 	 The program reflects program experience in North America. To take advantage of 
the more than ten years of industrial DSM program experience in North America, the 
proposed project incorporates many fcatures from the most successful North American 
programs. 

The program is highly flexible. It is designed to allow a broad array of 
project types and meet varying customer needs. Customers and Z.E. Gliwice 
can negotiate special arrangements for project installation and financing to 
overcome barriers and minimize problems. 
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The program allows customers to design their own projects. Customers can 
use their own staff and select their own contractors to develop projects. This 
allows customers to steer around problems that a more rigid, utility-controlled 
project might encounter. 

No 	 The program uses direct marketing. Program experience in North America 
has shown that industrial programs operate best when they are marketed 
through person-to-person contact using existing personal relationships with 
customers, and when possible, top-level management. 

The program offers substantial financial incentives to program participants. 
North American experience indicates that higher levels of financial assistance 
are important for obtaining high levels of customer participation. The level of 
financial assistance offered in this program should be sufficient to attract 
participation from an industrial sector even as troubled as Poland's. 

C 	 The program is flexible enough to deal with an industry undergoing tremendous 
change. To say that Polish industry is faced with difficulty in making its transition 
from state ownership to private ownership is an understatement. It is very difficult to 
foresee many of the special problems being encountered in this transition. Therefore. 
a flexible program that allows program mangers to steer around these problems when 
they are encountered is preferable. 

The program isfocused on the industrialsector because that is where most 
electricity is consumed, andthat is where most of the potential electricity savings 
can be realized. Roughly 53 percent of the electricity consumed in Poland is 
consumed in the industrial sector. Fifty-five percent of the cost-effective energy 
savings and 73 percent of the cost-effective demand savings identified in the DSM 
assessment are in the industrial sector. It makes sense to focus the first program in a 
sector 	with the highest potential. 

o] The programrelies on custom designedprojects because most Polish industrial 
companies tend to be relatively large;projects are thus likely to be large,for which 
custom programsare appropriate. Custom programs are best suited to relatively 
large projects in which the extra staff time required for their implementation can be 
justified. And custom designed programs can better optimize systems for energy and 
capacity savings. 
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C 	 An industrialprogram will help revitalize Polish industry. With Polish industry 
undergoing such a difficult transition, for the sake of the national economy and the 
welfare of the Polish people, it is important that Polish industry be given assistance in 
becoming more efficient and more competitive. 

0 	 The program emphasizesfinancialassistance to help overcome the criticalshortage 
of capitalfor improvement projects. The focus groups clearly identified lack of 
capital as the key barrier to investments that improve energy efficiency. 
Representatives of many companies said that their staff had identified several 
investments that could reduce electricity consumption, but lack of capital prevented 
them from making the investments. Some said their capital shortage is so severe that 
their companies won't invest in any project with a payback of more than one year. 

While 	capital availability is not nearly as large a barrier for North American industrial 
companies, it nonetheless is a very significant barrier -- so significant that a decade of 
program experience has taught DSM program managers that making substantial 
financial assistance available to DSM program participants is essential to a successful 
program. A North American-style DSM program with heavy emphasis on financial 
assistance thus appears to be appropriate and promising for application in Poland. 

0 	 The program operates within a set of guidingprinciples, sufficiently broad to allow 
program managersto use their knowledge of local companies, problems, and 
situationsto steer the program aroundproblems. If this program, which is being 
proposed by non-Polish experts, were based on a rigid set of procedures and rules, as 
is common in North America, it would be highly likely that these procedures and 
rules would conflict with a number of local customs, capabilities, or situations. The 
program is therefore designed to take maximum advantage of local knowledge. A set 
of broad principles is recommended to guide the program. Program managers are 
encouraged to experiment, and find the best ways to implement the program 
consistent with these principles. 

3.3 	 BARRIERS, RISKS, AND UNCERTAINTIES 

There 	are many barriers, risks, and uncertainties associated with launching North American­
style DSM programs in Poland. After all, it has taken more than a decade for these 
programs to evolve in North America, where many mis-steps were taken and well intentioned 
but ineffective programs were initiated. When the first DSM efforts were started in North 
America, U.S. utilities had to completely change the way they related and marketed to their 
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customers, Polish utilities will have to do the same. (Z.E. Gliwice has already recognized 
this fact. Soon after attending his first seminar on integrated resource planning, the director 
established his company's first marketing department.) 

Successfully marketing and implementing DSM in Poland will require the development of 
new skills, new organizational structures, new laws and regulations, new businesses, and 
whole new industries. The size of this task alone is a large barrier to DSM. But the interest 
and willingness to overcome such a large barrier appear to be present in Poland. Z.E. 
Gliwice, the PSE, and other regional distribution companies seem to be genuinely interested 
in undertaking this task. 

There are more specific barriers, risks, and uncertainties that have been identified in this 
project, and warrant discussion iere. Many other exist, as with the new application of DSM 
in any electric utility, but the emphasis here is on those that are particularly relevant to 
applying DSM in Poland. 

Much of the information presented below was gathered from a series of six focus groups held 
over the period December 1992 through March 1993. These focus groups were sponsored
 
by RCG/Hagler Bailly, and organized and run by the Polish Foundation for Energy
 
Efficiency (FEWE). Two focus groups were made up of industrial customers, one of
 
residential, one of equipment vendors, 
 one of commercial customers, and one of Z.E. 
Gliwice staff. 

Severe Shortage of Capital to Make DSM Improvements 

The majority of North American DSM programs are justified largely on the basis that utility 
customers lack the capital to make conservation and load management improvements. Or, if 
they do have the capital, competing investment priorities sharply restrict the amount of 
capital made available for such energy projects. 

To say the same situation exists in Poland is an understatement. Most of Poland's industry 
faces severe capital shortages. The investment needs in aged, out-of-date industrial facilities 
are enormous, as are the pressures just to stay viable. The focus group-, revealed that it is 
common for Polish companies to forego investments with simple paybacks of greater than 
one year. Participant after participant in the focus groups identified lack of capital as the 
primary barrier to installing DSM measures. Many of the participants have identified 
improviments r".ey would like to make, but cannot make them because they lack capital. 
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Clearly, financial assistance for DSM customers will have to be a central component in any 
DSM program initiated in Poland. 

Comfort and Trust of Z.E. Gliwice 

The recent severe economic downturn in Poland has claimed many casualties, including many 
relations between debtors and creditors. Many companies found themselves unable to pay 
their electric bills, and consequently ran up large debts with their electric utility. Z.E. 
Gliwice did not escape this problem. The tensions created by unpaid bills have deteriorated 
relations between Z.E. Gliwice and some customers, and now, Z.E. Gliwice may have 
difficulty persuading these customers to participate in a DSM program. Some focus group 
participants said they would not allow any employees of Z.E. Gliwice on their property for 
the purposes of investigating potential DSM projects. 

Much of this mistrust might be overcome once there is a better understanding of Z.E.
 
Gliwice's motivation and rationale for implementing a DSM program. Some of their
 
customers simply do not believe that a company in the business of profiting from the sale of
 
electricity would have a sincere interest in helping them reduce their electricity bill.
 

Perhaps the best way around this barrier is to avoid these customers in the pilot stage of
 
implementing DSM. Once they have had a chance to learn more about the rationale for
 
DSM and to observe how their industrial neighbors have benefitted from participating, they
 
may choose to participate.
 

Price of Energy-Efficient Equipment 

A number of focus group participants identified the high prices for energy-efficient 
equipment as a significant barrier to DSM investments. They explained that equipment 
buyers are extremely sensitive to first price: they choose the lowest-priced piece of 
equipment even when they know that the more efficient, but more expensive, piece will be 
much cheaper to operate. 

This price relationship between efficient and inefficient equipment is even more pronounced 
with energy-efficient, foreign-made equipment. The participants said that even if they 
recognized superior efficiency and technology in the foreign-made equipment, they would 
buy whatever had the lowest price. 
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One solution to this problem is for the utility to defray part of the cost of DSM measures by 
providing financial incentives to its customers. Such incentives can be viewed as electric 
resource costs that the utility incurs and recovers from all customers in electric rates, much 
as the utility incurs and recovers costs for power purchased from generators or the 
transmission grid. 

In the service territory of Z.E. Gliwice, another opportunity will become available soon, 
associated with efficient lighting products. The International Finance Corporation, a unit of 
the World Bank that finances private sector enterprises, has agreed to award a grant to the 
Philips Lighting Company, specifically to reduce the wholesale cost of compact fluorescent 
lamps (CFLs) in Poland. These lamps will be sold out of Z.E. Gliwice's retail storefront in 
downtown Gliwice. The project supports the mission of the Global Environment Facility to 
mitigate global climate change. This activity will give Z.E. Gliwice the means to subsidize 
the high first cost of CFLs to its customers, including industrial facilities, and is a good 
example of how this barrier can be overcome. 

Companies May Go Out of Business After DSM Investments are Made 

Except in bidding-based DSM programs, the utility-sponsored DSM programs in North 
America are offered to customers without discriminating on the basis of customer financial 
health. A financially weak company is offered the same kind of financial incentives in DSM 
programs as a financially strong company. This approach is made possible because of the 
relatively stable economic environment in North America, and it is made desirable because it 
avoids the expense of financial reviews of DSM program participants. 

In the difficult economic environment of Poland, a large number of industrial and 
commercial facilities are being closed, many of them permanently. This situation creates a 
difficult challenge to the successful implementation of utility-sponsored DSM programs. 
Special precautions will probably have to be taken to avoid a high rate of loss or non­
performance of DSM investments. 

Simple financial reviews of companies applying to participate in the DSM program probably 
won't be adequate. Many of these companies will have had very limited exposure to the free 
market, which makes projections of future financial performance difficult to estimate. 

To protect its investments, Z.E. Gliwice may have to require agreements with program 
participants that would allow the recovery and removal of equipment financed by the DSM 
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program. The low cost of labor (for equipment retrieval) relative to the high cost of new 
equipment could make this a practical and cost-effective means of reducing this risk. 

Baseline Energy Use and Load Data May be Difficult to Obtain 

In the type of DSM program proposed in this document, it is important to obtain reliable 
data on energy use and load profiles before DSM measures are installed. These data help 
DSM program managers to estimate potential program savings, which can be used for 
negotiating customer financial assistance and evaluating the program. If program managers 
do not have reliable information on a customer's baseline energy use, they run the risk of 
offering financial assistance for phantom energy savings. 

This problem could be acute in Poland, where substantial changes in economic activity have 
greatly affected production levels and patterns. For example, a factory making an energy­
intensive product with batch processing, such as steel making. would experience an increase 
in energy-intensity per unit of product as its production level fell. If a DSM program 
manager were to negotiate financial assistance for measures that reduce this energy intensity, 
the subsequent reductions in energy intensity may be primarily the result of rising production 
levels, not the DSM measures, yet the utility might be obligated to pay for the savings. 

Utility Cost Recovery and Lost Revenues 

As with most electric utilities in the world (including most in North America), expenditures 
on DSM programs in Poland may result in costs that are not fully recovered in utility rates, 
as well as revenues lost as a result of lower electricity sales. This issue is discussed in 
Chapter 5 of Part I of this report as one of the fundamental regulatcry policy issues that 
must be addressed in establishing an integrated resource planning framework in Poland. 
However, in addition to being a national policy issue, it is also a practical one that Z.E. 
Gliwice must resolve in the implementation of the DSM pilot project. For this reason, the 
topic of cost recovery and regulatory incentives is treated separately as an element of project 
design and is described more fully in Section 5.8 of Part 2 of this report. 

Employee Pay Tied to Electricity Sales 

A portion of each employee's pay at Z.E. Gliwice is tied to the company's electrical sales. 
This practice is apparently conventioral throughout the Polish electric utility industry. Like 
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the issue of utility profitability being tied to electricity sales, and perhaps even more so, this 
presents a substantial barrier to successful DSM program implementation. Why would an 
employee strive to make a program succeed if the effect is a reduction in his pay'? It is 
strongly recommended that Z.E. Gliwice restructure its employee compensation approach to 
eliminate this DSM disincentive. 

Document Management/Lack of Computerization 

Implementing a DSM program presents significant challenges for managing a large volume of 
documents. Among the documents and computer files that will have to be written, guided 
through the organization, and filed for occasional retrieval are: 

El promotional materials 
" application guidelines 
El project applications 
El application reviews 
[] project agreements 
El project completion reports 
El project impact evaluations 
"l customer interview reports 
[] incentive payment records. 

This is just a partial list. When added to the many other documents that will be required to 
manage the program, they present a major documents management challenge. 

Because of the very low level of computerization within Z.E. Gliwice, much financial and 
energy use data are still recorded and compiled by hand. If this practice is employed for 
implementing DSM, the program will be made unnecessarily difficult to administer. It is 
recommended that part of the budget for implementing the pilot DSM program be devoted to 
the purchase of computers and software for better document and records management. 

Lack of Marketing Experience 

A successful DSM program requires good marketing. Even North American utilities that 
have had many years of marketing experience often have trouble marketing their programs. 
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Marketing is a new concept for Polish utilities and Z.E. Gliwice. (Nonetheless, it is very 
impressive that Z.E. Gliwice immediately recognized the importance of marketing by 
establishing a marketing department soon after its director heard a presentation on marketing 
at an integrated resource planning conference.) Given the small amount of experience Z.E. 
Gliwice has had with marketing, it is expected that they will require assistance in developing 
and implementing a marketing plan for this pilot program. 
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CHAPTER 4: OVERVIEW OF THE INDUSTRIAL SECTOR 

The industrial sector is the largest energy consuming sector in Poland. this sectorIn 1991, 

accounted for electricity sales of 51,052 GWh, or 53 percent of total domestic sales.
 
Although the composition of industrial demand may change, reflecting broader economic
 
trends and the decline of large, primary industries, Poland's industrial sector will likely
 
maintain its predominance in terms of electricity consumption.
 

The analysis presented in Part I of this report assumes that 70 percent of electricity 
consumption in Polish industry is attributable to motors, 20 percent to process measures 
(e.g., electrolysis, heating), and 10 percent to lighting. The seasonal load shapes tor these 
end-uses are shown in Exhibit 1. 

The key characteristics of Poland's industrial consumers include the following: 

[] 	 As of late 1992, state-owned industry accounted for 76 percent of Poland's industrial 
output. These large enterprises often are not provided the incentives necessary to 
encourage their participation in DSM programs. 

" 	 Electricity typically accounts for between 1 percent and 5 percent of total production 
costs, and averages around 3 percent. In the current economic environment, many 
firms are preoccupied with basic survival and may not have the interest or resources 
to pursue electricity savings. 

o 	 There is little tradition of energy saving in Polish industry; the previous economic
 
system focused on production maximization and not optimization.
 

o 	 Industrial representatives frequently claim that the greatest energy savings potential
 
lies in automated monitoring and control of industrial operations.
 

o 	 Large, usually state-owned industries seem to be suspicious of utilities, or at best feel 
they have little to offer in terms of energy saving assistance. Smaller industries, on 
the other hand, appear more willing to work with utilities on reducing energy 
consumption. 

o1 	 Despite their different perceptions on the role of the utility, both large and small 
industries feel that if utilities were to promote DSM, their assistance should 
encompass both technical and financial support. 
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Exhibit 1
 
Industrial End-Use Load Shapes, Winter and Summer
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4.1 	 INDUSTRIAL DSM MEASURES 

Because of the diversity of process loads, the lack of detailed information about these loads
 
in Poland, and the difficulty of replicating process measures on a widespread basis, process
 
measures were not considered in the assessment. Instead, the analysis focused on lighting
 
and motors, although some of the measures selected address overall industrial electricity use.
 
Industrial lighting and motors alone account for 80 percent of industrial demand, or 42
 
percent of total domestic consumption, in Poland. 

Industrial Motors 

Given the widespread use of motors (especially large motors) in Polish industry, motor
 
measures can provide substantial energy savings. There are four principal ways in which
 
motor performance can be improved:
 

O 	 Efficiency improvements. Motors can be manufactured with improved cooling fan
 
designs to reduce windage losses; larger cross sections, thinner laminates, and special
 
steel alloys for stators and rotors to reduce magnetic losses; better ball bearings to
 
reduce 	friction losses; and larger gauge conductors to reduce I2R losses. 

o 	 Improved control. Standard induction AC motors operate at essentially fixed speeds, 
even though loads vary in many motor applications. A variety of technologies can be 
used to better match motor speed with load. Electronic adjustable speed drives 
(ASDs) have emerged as one of the most flexible technologies for motor control. 
ASDs typically use AC-DC-AC inverters to vary the frequency of AC supplied to the 
tt:otor, and thereby vary motor speed. 

o 	 Motor downsizing. Many motors are installed with capacities far in excess of that 
required by the load. Underloaded motors operate at lower efficiency than at full 
load. FEWE estimates that about 30 percent of motors in Poland are oversized. 

O 	 High-efficiency drive applications. By improving the efficiency of rotating equipment, 
such as pumps and compressors, overall drive system energy consumption can be 
reduced. Better controls, seals, bearings, and belt and lubrication systems ca. 
contribute to high application efficiency. In addition, there is often room for selecting 
better pump and ccmpressor technologies to match user needs. 
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A total of 19 motor measures were identified, including 12 for motor efficiency 
improvements and 1 for motor downsizing. Measures for improved control (principally 
ASDs) and high-efficiency drive applications were combined into 6 drive measures. 

Motor efficiency and drive measures were defined for both high- and low-use motors in the 
small (3.5 kW), medium (17.5 kW) and large (120 kW) classes described in Chapter 3 of 
Part I of this report. Drive measures were considered on a retrofit basis only, whereas 
efficiency measures were defined for both replacement upon re, rement and replacement upon 
rewind (according to FEWE, motors are typically rewound in Poland about five times before 
they are replaced). 

Average consumption values for both the measures and the standard equipment are based on 
experience in the United States with motors of similar sizes. The potential energy savings 
per motor may not be much greater in Poland. This is because over the years, U.S. motors 
became less efficient due to lower electricity costs and competitive market forces that 
reduced capital costs. In the former planned economies of Eastern Europe, these market 
forces lid not exist and motors retained higher relative efficiency (e.g., through the use of 
larger-diameter conductors and magnets). The motor downsizing program assumes that 
existing motors are switched among enterprises, or within individual enterprises, to yield 
better utilization of total motor capacity and to avoid additional expenditures on the purchase 
of new motors. 

Industrial Lighting 

The industrial sector has the widest range of lighting technologies, including incandescent, 
fluorescent, and mercury vapor. Other lighting types are found in the sector, but are not 
considemed as candidates for DSM measures because they are already sufficiently efficient or 
there are limited technical opportunities for exchanging them. 

Eight fluorescent lighting measures were considered, which are virtually identical to those 
put forward for the commercial sector. These measures entail the replacement or retrofit 
installation of efficient core-coil ballasts or T-8 systems in place of standard high-use or low­
use lamps. Measures are also proposed to retrofit mercury vapor lights with high-pressure 
sodium, and to retrofit high-wattage incandescents with metal halide lamps. Mercury vapor 
lights are typically used for lighting large exterior areas such as service yards, factories, and 
warehouses. They generally offer the lowest efficacy of all high-intensity discharge lamps. 
High-pressure sodium lights have beep developed for similar applications, and offer far 
higher efficacy, but eri.it a yellowish light that may not be acceptable in some applications. 
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Incandescent (including quartz) lamps are available in sizes up to 1,000 W. Some of these
 
lamps may be used in large-area lighting applications where color rendering is more
 
important. Metal halide lamps can approach the color rendering of incandescent lamps, and
 
do so with much higher efficacy. 

Other Industrial Measures 

Four other measures are considered for the industrial sector: production monitoring and
 
optimization, industrial facility maintenance, interruptible rates, and time-of-use (TOU) rates.
 
Although the Tariff Study proposes specific TOU rates, this analysis concentrates on the 
potential load impacts of those rates. 

As part of A.I.D.'s Emergency Energy Program for Eastern and Central Europe, energy
 
audits were conducted of industrial facilities in 8 countries, including Poland. The audited
 
firms represented a comprehensive cross-section of industries and covered all forms of
 
energy, including electricity. These audits identified two principal electricity saving
 
measures:
 

Process optimization measures. Most industrial facilities in Eastern Europe lack 
modern instrumentation and monitoring equipment. Many processes are operated 
solely on the basis of operator experience and without the benefit of real-time 
information on process status or operating parameters. This is understandable, since 
the previous economic system valued gross production rather than economic efficiency 
and optimization; instrumentation that could help optimize processes was an 
unnecessary expense. Therefore, the first measure involves the installation of low­
cost instrumentation, monitoring, and control systems that can be used to optimize 
production processes using economic criteria. The costs and impacts of this measure 
are based on the average industrial consumer, which reflects the objective of allowing 
all industrial enterprises, large and small, to participate in the program and benefit 
from the measure. The average industrial consumer is characterized by an annual 
consumption of 1,138 MWh and an average weekday peak demand of 215 kW. 

Improved maintenancemeasures. Similarly, incentives were also previously 
insufficient to encourage a level of maintenance justified under current economic 
conditions. The audits revealed that simple maintenance, such as the proper 
lubrication of motors and machinery, repair of compressor leaks, frequent cleaning of 
filters and screens, and replacement of door gaskets and curtains, could reduce 
electricity consumption by 5 percent on average. As with the process optimization 
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measure, costs have been taken to reflect the large number of smaller companies that 
would be included in the program to implement these measures. 

Rate measures are generally very cost-effective for peak clipping and load shifting. Two rate 
programs are considered: time-of-use (TOU) tariffs in which consumers pay different 
electricity rates depending on the time of day or season, and interruptible rates, in which the 
consumer pays lower rates on the condition that the utility can call up the consumer on shon 
notice and request a reduction in demand of a pre-determined amount for a specified period. 
The total amount of interruption per year, season, or day can be capped by mutual agreement 
between the consumer and the utility; failure by the consumer to provide the agreed demand 
reductions will usually result in financial penalties. 

Interruptible rates have not previously been implemented in Poland. It is assumed that this 
measure would be available to all industrial consumers, so that the coats and impacts of the 
measures are gauged relative to the average industrial consumer. TOU rates, on the other 
hand, have been used extensively in Poland on a voluntary basis. However, the Tariff Study 
has recommended that one of the existing flat rate industrial tariff classes, A11, be converted 
to a TOU structure. It is therefore assumed that this measure is applied only to consumers in 
that class, since all other industrial consumers are already within the type of rate structure 
recommended for that class by the Tariff Study. The average Al I consumer is smaller than 
the overall industrial average, with annual consumption of 254 MWh and an average 
weekday peak demand of only 50 kW. What these consumers lack in size they make up in 
numbers; A11 customers represent approximately 10,000 (22%) of all industrial consumers. 

4.2 SCREENING INDUSTRIAL MEASURES 

Although all of the above measures are technically feasible, programs should be built only 
around measures shown to be economically cost-effective. Exhibit 2 summarizes the 
population, cost, and performance characteristics of the measures described above as well as 
the standard equipment they are intended to replace. Chapter 3 of Part 1 describes how the 
cost of saved energy and cost of saved demand can be derived from this information and 
compared to avoided energy and capacity costs to determine whether a particular measure 
would be a good candidate around which to develop a program. The results of the screening 
analysis are presented in Exhibit 3 Along with the physical energy and item.nd savings that 
would be expected from that measure if it were applied to all existing installations. Exhibit 4 
graphically represents these resuits as an industrial energy conservation supply curve, which 
shows the cost of saved energy as a function of energy savings. 
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Exhibit 3: Industrial Electricity Savings Potential by Measure 

No. I Measure 

.1 
Cost of Saved 

Energy 
Current Savings 

Potential 
Cost of Saved 

Capacity 
Current SavinI 

Potential 

1 Replace 3.5 kW low-use motors with hi-eft. 
motors upon retirement 

$0.020 per kWh- 286 GWh $118 per kW 48 MW 

2 Replace 17.5 kW low-use motors with hi-eft. 
motors upon retirement 

$0.017 per kWh 312 GWh $101 per kW 52 MW 

3 Replace 120 kW low-use motors with hi-ef. 
motors upon retirement 

$0.021 per kWh 157 GWh $164 per kW 20 MW 

4 Replace 3.5 kW hi-use motors with hi-eft. 
motors upon retirement 

$0.006 per kWh 185 GWh $118 per kW 10 MW 

5 Replace 17.5 kW hi-use motors with hi-eff. 
motors upon retirement 

$0.005 per kWh 225 GWh $101 per kW 12 MW 

6 Replace 120 kW hi-use motors with hi-eff. 
motors upon retirement 

$0.008 per kWh 95 GWh $164 per kW 5 MW 

7 Replace 3.5 kW low-use motors with hi-eft. 
motors upon rewind 

$0.029 per kWh 441 GWh $196 per kW 65 MW 

8 Replace 17.5 kW low-use motors with hi-eft. 
motors upon rewind 

$0.021 per kWh 518 GWh $143 per kW 76 MW 

9 Replace 120 kW low-use motors with hi-eft. 
motors upon rewind 

$0.016 per kWh 350 GWh $165 per kW 34 MW 

10 Replace 3.5 kW hi-use motors with hi-eft. 
motors upon rewind 

$0.010 per kWh 257 GWh $196 per kW 13 MW 

11 Replace 17.5 kW hi-use motors with hi-eft. 
motors upon rewind 

12 Replace 120 kW hi- use motors with hi-eff. 

$0.007 per kWh 

$0.008 per kWh 

336 GWh 

170 GWh 

$143 per kW 

$165 per kW 

17 MW 

9 MW 

motors upon rewind 

13 Di;ve measure retrofits, 3.5 kW low-use motors $0.181 per kWh 529 GWh $3,809 per kW 25 MW 

14 Drive measure retrofits.17.5 kW low-use motors $0.075 per kWh 744 GWh $1,573 per kW 35 MW 

15 Drive measure retrofits, 120 kW low-use motors $0.037 per kWh 518 GWh $898 per kW 22 MW 

16 Drive measure retrofits, 3.5 kW hi-use motors $0.056 per kWh 343 GWh $3,809 per kW 5 MW 

17 Drive measure retrofits,1 7.5 kW hi-use motors $0.023 per kWh 537 GWh $1,573 per kW 8 MW 

18 Drive measure retrofits, 120 kWhi-usemotors $0.015 per kWh 315 GWh $898 per kW 5 MW 

19 Motor downsizing 0.037 per kWh 271 GWh $343 per kW 29 MW 



Exhibit 3: Industrial Electricity Savings Potential by Measure (cont'd.) 

No. 	 Measure 

20 	Replace low-use fluorescent ballasts 
with efficient core-coil ballasts upon retirement 

21 	Replace hi-.use fluorescent ballasts 
with efficient core-coil ballasts upon retirement 

22 	Replace low-use fluorescent lamps & ballasts 
with T-8 lamps and solid state ballast 

23 	Repla. e hi-use fluorescent lamps & ballasts 
with T-8 lamps and solid state ballast 

24 	Retrofit low-use fluorescent ballasts 

with efficient core-coil ballasts
 

25 	Retrofit hi-use fluorescent ballasts 

with efficient core-coil ballasts
 

26 	Retrofit low-use fluorescent lamps & ballasts 

with T-8 lamps and solid state ballast
 

27 	Retrofit hi-use fluorescent lamps & ballasts 

with T-8 lamps and sclid state ballast
 

28 	Retrofit mercury vapor lamps with hi pressure 
sodium 

29 Retrofit high wattage incandescent with 
metal halide 

30 Optimize production processes through 

process monitoring 

31 Industrial maintenance 

32 Interruptible rates 

33 Time of use rates 

Cost of Saved 

Energy 

$0.120 per kWh_ 

$0.017 per kWh 

$0.204 per kWh 

$0.022 per kWh 

$0.453 per kWh 

$0.062 per kWh 

$0.291 per kWh 

$0.040 per kWh 

$0.027 per kWh 

$0.046 per kWh 

$0.026 per kWh 

$0.024 per kWh 

NA 


NA 


Current Savings 

Potential 

51 GWh 

222 GWh 

205 GWh 

888 GWh 

51 GWh 

222 GWh 

205 GWh 

888 GWh 

299 GWh 

378 GWh 

1,531 GWh 

2,552 GWh 

NA 

NA 

Cost of Saved Current Savings 

Capacity Potential 

$492 per kW 13 MW 

$225 per kW 17 MW 

$836 per kW 50 MW 

$289 per kW 67 MW 

$1,854 per kW 13 MW 

$829 per kW 17 MW 

$1,192 per kW 50 MW 

$537 per kW 67 MW 

$227 per kW 36 MW 

$383 per kW 46 MW 

$119 per kW 334 MW 

$223 per kW 278 MW 

NA NA 

NA NA 



Exhibit 4: Industrial Energy Conservation Supply Curve for Poland
 
Measure Cost of Saved Energy Savings Cost of Saved Energy, US$/kWh1 Replace 17.5 kW hi-use motors with hi-elf. $0.007 per kWh 336 GWh 006motors upon rewind 0.06 

2 Replace 120 kW hi-use motors with hi-eft. $0.008 per kWh 170 GWh
 
motors upon rewind
 

3 Replace 3.5 kW hi-use motors with hi-eff. $0.010 per kWh 257 GWh
 
motors upon rewind
 

4 Drive measure retrofits. 120 kW hi-use motors $0.013 per kWh 368 GWh
 
5 Replace 120 kW tow-use motors with hi-eff. $0.016 per kWh 350 GWh 00
 

motors upon rewind 0.05
 
6 Replace 17.5 kW low-use motors with hi-ef. 
 $0.021 per kWh 518 GWh 

motors upon rewind Avoided Energy Cost with
 
7 Drive measure retrofits.17.5 kW hi-use motors $0.023 per kWh 
 537 GWh 	 A 
8 Industrial maintenance $0.024 per kWh 2.552 GWh Environmental Component
9 Optimize production processes through $0.026 per kWh 1.531 GWh 	 (US$ 0.048/kWh) 

process monitoring 
10 Retrofit industrial mercury vapor lights with $0.027 per kWh 299 GWh 0.04 . 

high pressure sodium 
11 Replace 3.5 kW low-use motors with high $0.029 per kWh 441 GWh 

efficiency motors upon rewind 
12 Drive measure retrofits. 120 kW low-use motors $0.032 per kWh 605 GWh 
13 Motor downsizing $0.037 per kWh 271 GWh 
14 Retrofit hi-use industrial Iluoro-cent lamps & $0.040 per kWh 888 GWh 10 

ballasts with T-8 systems 0.03 	 1 0\ 
15 	Retrofit high wattage industial incandescent $0.046 per kWh 378 GWhlamps with metal halide 

9501[-	 Strict Avoided Energy Cost 
Industrial rate programs have not been included in this screening analysis. 	 J (US 0.027/kWh) 

0.02 

[-	 Representative measures are 

0.0 1 -indicated 

0 - ­
0 5 10 15 

Savings, TWh 
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All of the industrial measures considered here pass the screening analysis except for: 

0 	 drive retrofits on 3.5 kW motors and low-use 17.5 kW motors 

0 	 all low-use fluorescent lighting measures as well as efficient core-coil retrofits 
on high-use fluorescent fixtures. 

The industrial measures that pass represent 13 of the 20 lowest-cost measures among the 58 
considered from all sectors. These measures amount to 9,501 GWh of economically justified 
savings potential, or nearly 9.9 percent of total domestic electricity sales in 1991. 
Approximately 1,565 GWh of potential industrial savings are attributable to lighting 
measures, 3,853 GWh to motor measures (including drive measures), and 4,083 GWh to 
industrial measures addressing maintenance and the optimization of industrial operations as 
well as 	tariffs. 

4.3 	 DESIGN AND ASSESSMENT OF INDUSTRIAL PROGRAMS 

These 	measures must be packaged with marketing, implementation, and evaluation 
mechanisms to facilitate widespread adoption of the measures and maximize the potential 
contribution of this resource. Drawing upon industrial DSM experience in Canada and the 
United 	States, preliminary programs were built up around each of these measures. The 
resulting programs are described in Chapter 4 of Part 1. 

The individual programs were subsequently aggregated by end-use technology: motor 
efficiency, motor drives (including ASDs and high-efficiency drive applications), motor 
downsizing, operations optimization and maintenance, lighting, and rates. Fixed 
administrative overheads were included in these aggregated programs. Some of the key 
characteristics of these programs, such as participation rates, administrative costs, and 
expected impacts, are shown in Exhibit 5. 

These programs were assessed in economic terms using the DSM planning model 
DSManager, an advanced computer package developed by the Electric Power Research 
Institute (EPRI) in the United States and adapted for use in Poland. Two standard DSM 
assessment methodologies were used within the model to facilitate the economic (as opposed 
to financial) evaluation of the candidate programs: the Total Resource Cost (TRC) Test and 

RCG/Hagler Bailly 
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Exhibit 5: Industrial Program Summaries 

Industrial Motor Program Summary 

1995 1996 1997 1998 1999 2000 

Capital Cost ('000)' .4,354 $4,354 $8,708 ,708 $9,809 $9,804 

Administrative Cost ('000) $960 $710 $1,169 $1,169 S1,23- $I 232 

New Paricipants ('000 motors) 29 29 57 57 61 61 

Energy Savings (GWh) 39 78 157 235 318 401 

Peak Demand Savings (MW) 6 13 25 38 51 64 

Cumulative participation over life of program: 6.3% of the entire 1991 population 

Industrial Drive Program Summary 

1995 1996 1997 1998 1999 2000 

Capital Cost ('000)' $631 $1,234 $1,865 $2,490 $3,115 $3,115 

Administrative Cost ('000) $511 $272 $284 $295 $306 S306 

New Participants (motors) 57 112 169 225 281 281 

Energy Savings (GWh) 3 10 20 34 51 68 

Peak Demand Savings (MW) 1 2 3 5 8 10 

Cumulative participation over life of program: 5% of 1991 industrial customers. 

Industrial Motor Downsizing Program Summary 

1995 1996 1997 1998 1999 2000 

Capital Cost ('000)" $17 $37 $50 $67 $84 $84 

Administrative Cost ('000) $361 $172 $184 $195 $206 $206 

New Participants (customers) 56 112 168 224 280 280 

Energy Savings (GWh) 1 1 2 4 5 7 

Peak Demand Savings (MW) 0 0 0 1 1 1 

Cumulative participation over life of program: 2.5% of 1991 industrial customers 

RCG/Hagler Bailly 
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Exhibit 5: Industrial Program Summaries (cont'd.) 

Industrial Operations Optimization and Maintenance Program 

1995 1996 1997 1998 

Capital Cost ('OOG)" $945 $1,925 $3,904 $5,018 

Administrative Cost ('000) $860 $966 $1,686 $2,042 

New Participants (customers) 180 358 718 896 

Energy Savings (GWh) 9 26 60 103 

Peak Demand Savings (MW) 1 4 10 17 

1999 

$5,248 

$2,044 

897 

146 

24 

2000 

$3,587 

$1,326 

538 

171 

28 

Cumulative participation over life of program: 8% of 1991 industrial customers 

Industrial Lighting Program Summary 

1995 

Levelized Capital Cost ('000)" $288 

Administrative Cost ('000) $542 

New Participants ('000 light fixtures) 48 

Energy Savings (GWh) 13 

Peak Demand Savings (MW) 2 

1996 

$1,152 

$725 

144 

51 

9 

1997 

$2,303 

$916 

192 

103 

18 

1998 

$3,455 

$916 

192 

154 

26 

1999 

$4,607 

$916 

192 

205 

35 

2000 

$5,758 

$916 

192 

256 

44 

Cumulative participation over life of program: 15.4% of 1991 industrial light fixtures 

Industrial Rates Program Summary 

1995 

Capital Cost ('000)' $1,463 

Administrative Cost ('000) $843 

New Participants (customers) 685 

Energy Savings (GWh) 3 

Peak Demand Savings (MW) 13 

1996 

$2,925 

$935 

1,370 

9 

39 

1997 

$4,338 

$1,278 

2,055 

18 

77 

1998 

$5,850 

$1,620 

2,740 

29 

129 

1999 

$7,313 

$1,963 

3,425 

44 

194 

2000 

$7,339 

$1,969 

3,438 

59 

258 

*Capital costs incurred by new participants; O&M costs incurred by all current participants. 

RCG/Hagler Bailly 
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the Societal Test. These tests determine the costs and benefits of each program and express 
the attractiveness of the program in terms of a benefit/cost ratio. The principal difference 
between the two in the context of this analysis is that the Societal Test includes 
environmental costs whereas the TRC does not. 

The benefit-cost ratios for these programs are summarized in Exhibit 6. All of the candidate 
industrial programs appear cost-effective, with benefit-cost ratios ranging from 1.12 to 8.83 
for the TRC Test, and from 1.76 to 8.91 for the Societal Test. The sensitivity analysis 
carried out in Part 1 confirmed the cost-effectiveness of these programs over a wide range of 
participation rates and administrative costs. As shown in Part 1, the industrial programs, 
particularly the motors programs, were among the most cost-effective of all programs 
considered. 

Chapter 5 of Part 1 also indicated that the industrial sector ranks highest among all sectors in 
terms of DSM potential. Cost-effective industrial DSM programs could realistically save 962 
GWh per year and 407 MW cumulative capacity additions and rehabilitation by the year 
2000. The physical contribution of these programs towards power system requirements is 
shown in F hibit 7. 

The achievable economic benefits of near-term industrial DSM programs are commensurate 
with the expected physical savings. Exhibit 8 presents a net present value analysis (in 
economic terms) of the industrial programs developed in the course of the national DSM 
assessment. These programs yield a net present value of US $105 million, approximately 
two-thirds of the net present value benefits of the entire DSM program. Industrial programs 
represent such a large share of the benefits because of the large savings and high benefit-cost 
ratios associated with each program as well as the persistence of the industrial measures 
resulting from long technology lifetimes. 

The level of utility investment required to achieve these benefits will depend upon the 
regulatory framework and tariff structure ultimately adopted in Poland. This analysis cannot, 
therefore, determine the utility financing necessary to implement this program. However, 
the results conclusively show that: 

J 	 Industrial DSM programs that can be implemented in the near term represent a 
significant power sector resource. 

RCG/Hagler Bailly 



Exhibit 6: Summary of Industrial Assessment Results
 

NAME DESCRIPTION 
Benefit/Cost Ratio 
TRC Societz:i 

Net Benefits ($) 
TRC Societal 

Levelized Cost ($/kWhLevelized Cost ($/kW)
TRC Societal TRC Societal 

1 I_PROCSP 
2 I_RATESP 
3 I_MOTORP 
4 I_LIGHTP 
5 IMTRDWNP 
6 IMTRASDP 
7 I_MTASD4 
8 I_LTMH01 
9 ILTLB01 

10 I_MTASD1 
11 I_MTASD3 
12 IPROC01 
13 I_MTEF07 
14 IMTEF06 
15 I_MTC-'N1 
16 IMTEFO1 
17 I_RTINT1 
18 I_RTFOU1 
19 IMTEF03 
20 IPROC02 
21 IMTEF05 
22 I_LTHPS1 
23 I MTEF02 

'ndustrial Process - PLAN 
Industrial Rates - PLAN 
Industrial Motor - PLAN 
Industrial Lighting - PLAN 
Industrial Motor Downsizing - PLAN 
Industrial Drives - PLAN 
Ind. Hi-Use Drives - 120 kW 
Ind. Metal Halide Lighting 
Ind. Hi-use Eff. Lamps & Ballasts T-8 
Ind. Low-Use Drives - 120 kW 
Ind. Hi-Use Drives - 17.5 kW 
Ind. Process Monitoring 
Ind. Hi-use 120 kW Rewind 
Ind. Hi-use 17.5 kW Rewind 
ind.Motors - Downsizing 
Ind. Low-use 3.5 kW retirement 
Ind. Rates - Interruptible Service 
Ind. Rates - TOU 
Ind. Low-use 120 kW Rewind 
Ind. Process Maintenance 
Ind.Hi-use 3.5 kW Rewind 
Ind. High Pressure Sodium Lighting 
Ind. Motors 17.5 kW Rewind 

Test Cost Test 
1.20 1.88 
3.32 3.57 
2.31 3.63 
1.44 2.26 
1.17 1.84 
1.27 1.99 
2.73 4.29 
1.13 1.78 
1.52 2.38 
1.12 1.76 
1.51 2.39 
1.17 1.84 
2.83 4.45 
3.78 5.94 
1.59 2.50 
1.63 2.57 
8.83 8.91 
1.15 1.48 
1.16 1.83 
1.34 2.11 
2.75 4.33 
1.67 2.61 
1.16 1.83 

Test Cost Test 
3,687 16,523 

49,561 54,739 
39,562 79,680 
12,749 36,404 

172 857 
2,187 8,155 
1,608 3,060 
857 4,954 

6,842 18,240 
446 2,838 

1,250 3,373 
1,221 6,033 
1,359 2,566 
4,577 8,143 
443 1,128 
531 1,320 

48,621 49,155 
2,057 6,701 
330 1,677 

3,584 11,608 
33,053 62,903 

5,760 13,920 
829 4,189 

Test Cost Test 
0.0302 0.0302 
0.0849 0.0849 
0.0156 0.0156 
0.0252 0.0252 
0.0308 0.0308 
0.0283 0.0283 
0.0132 0.0132 
0.0320 0.0320 
0.0239 0.0239 
0.0321 0.0321 
0.0236 0.0236 
0.0309 0.0309 
0.0127 0.0127 
0.0095 0.0095 
0.0226 0.0226 
0.0220 0.0220 
0.2396 0.2396 
0.0621 0.0621 
0.0309 0.0309 
0.0269 0.0269 
0.0130 0.0130 
0.0218 0.0218 
0.0309 0.0309, 

Test 
182.52 

19.35 
97.02 

146.51 
190.60 
183.46 
88.57 

186.03 
139.13 
211.29 
146.65 
186.71 
78.69 
58.76 

140.06 
137.63 

6.64 
83.90 

191.51 
162.66 
81.54 

128.55 
190.61 

Cost Test 
182.52 
19.35 
97.02 

146.51 
190.60 
183.46 
88.57 

186.03 
139.13. 
211.29 
146.65 
186.71 
78.69 
58.76 

140.06 
137.63 

6.64 
83.90 

191.51 
162.66 
81.54 

126.55 
190.61 

Programs 1 - 6 are the end-use program aggregations; Programs 7 - 23 are the individual programs. 
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Exhibit 7 
Achievable Energy and Demand Savings in Polish Industry in the Year 2000 

Share of Share of 
Energy Demand Incremental Incremental 

Energy Demand Savings as a Savings as a Energy Demand 
Savings Savings % of Total % of Total Growth Growth
 

Program (GWh) (MW) 
 Savings Savings (1995-2000) (1995-2000) 

Efficient 401 64 23.1% 11.6% 1.8% 2.0% 
Motors 

Improved 68 10 3.9% 1.8% 0.3% 0.3%
 
Drives
 

Motor 7 1 0.4% 1.3% 0.0% 0.0%
 
Downsizing
 

Industrial 171 28 9.8% 5.1% 0.8% 0.9%
 
Process
 

Industrial 256 44 14.7% 7.9% 1.2% 1.4% 
Lighting 

Industrial Rates 59 258 3.4% 46.6% 0.0% 7.9% 

INDUSTRIAL
 
TOTAL 962 407 55.4% 
 73.5% 4.4% 12.5% 

" 	 These programs are highly cost-effective in economic terms. 

" 	 Regulations should be developed that ensure that investment decisions 
subsequently made by both utilities and consumers will coincide with optimal 
investments identified from an economic perspoctive, i.e., that least-cost 
options should be the most profitable for all pani,.. 

O 	 Industrial pilot DSM programs can provide the experience and technical proof
of concept necessary for implementing full-scale programs in Poland, can help 
to more accurately assess DSM costs and benefits based on actual field 
experience, and can help provide a better perspective on regulatory design by 
taking 	into account actual consumer response to programs. 

RCG/Hagler Bailly 
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Industrial DSM pilot programs would be appropriate candidates for financing 
from multilateral development banks. 

Given that industrial DSM programs are both the most cost-effective and the largest 
contributor to achievable DSM savings, industrial pilot programs would lead to the most 
rapid realization of substantial DSM benefits. The rest of this part of the study proposes an 
industrial DSM pilot program that would serve as a bridge towards the full realization of 
demand-side resources in Poland. 

RCG/Hagler Bailly 
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EXIII|r8: INI)IIITI 4IAL DSM PRO6RAM(COs)I ANI) NI:FF1s 
95 ' 97 98 199r9PRGAMxrlgl' 2000PROGSRAM - 12914 199 - 3 199 2001 20012 _ _2003 -- 2004 .. .2005 .... 6196 2007... -

Induxrial N8.ocrsCogs: 
___________ 21J____________7 

Capial + O&M $S $4.354.160 $4.354.160 $8,70320 $8,708K320 $9.809.010 $9.809010 S0 10 s0 s0 s0 s0 sProg Admin so $959.500 S709.500 $1.169,010 S1.169.010 $1.231.540 $1.231.540 s0 so s010 so so soBencfI$

MV Sawed 0 39.139 78.278 156557 234.1135 317.808 400.780 490,780 
 400.780 400,780 400.780MWSjn-d 0 400.780 400.780 400.7bd6 13 25 38 5 64 (4 64Value ofMIb Swed 10 $1.040,390 12060760 $14.161,570 S6,24-.350 $8,447.830 

64 64 64 64 64$10.03.300 $10.653,300110.653,300 $10.653.300 $10.653.300 $10.653,300 110,653.300 110653 300ValueofMINSaved 10 S00,44: $736130 $1,472Z260 $2208,400 S2.,9,070 13,7t9,740 &3769,740 $3,769,740 13769740_ $3769740 13.769740 $3,769740.$3,769,40
D Wc Meka6 


Cos: , 4
 
Cap.al + O&M 10 1630.800 11.234.0180 $1.864.800 $2.41W.000 .3.115.200 $3.115.20f) so 0 s0Prtg Admin s0 511.400 S272.40-7 $283.800 $295.000 $3(6,200 5306,200 10 

10 $0 So s0 
Benefits: 10 10 10 s0 to s0 

M'Wh SAved 0 3,465 10.144 2027 33864 50.874 67,884 67,884 67.8&1MW Saed 0 1 2 
o7.884 67.884 67.884 67.881 67.8843 s 8 10 10 10 10 10Value of ~bSed 10 10 10$0 191.000 1266.300 $532710 1889.230 $1.335.890 $1.782550 S1.782.550 $1.782550 S1.782.550 $1.78.550Value of MWSaved $1.782.550 $1.782.550 11,782.55010 18.560 S9330 $1Indu.ial M~ox Down.mwr 0 1324310 S'93,240 _659 170 __L70. . . . . .. . ... 1658 !70 1658 170 16_8 70 1658170 588 . . . . . ... 56170 . . ... 
 . .. . ..
Cogs: 

Craital
+ O&M s0 $161x) 133,10 $50.400 1,7,200 184.0w) 184.000 10 0 0 10Piog Admin 10 1361,200 $172.400 1183.600 $14.800 
S0 10 s0

12.06000 206.000 $0 soBc~nefrs: 10 10 10 10 10 
MWh Saved 0 355 1.065 2.129 3.549 5.323 7.098 7.098 7.,18 7.0 7,098 7.0%8 7,098 7.198MW Saed 0 0 0 10 I 1 1 1Value of M h S,,cd 10 $9.420 12.2.SO 1 I I I I$56,490 S94.150 $141.Z30 S188310

Value o( MW Saved 
118.31O 1188,310 S181.010 S18310 $188,310 1188.310 1S88,310s0 190$20 $10,120 167 500Induiria Op..ti1s mp'.n.nt 1567_ 67 50000 $67500 S673 75 - .7051 .6 0. 06 0 

Cogs:
Capital4 O&M 10 1945.0010 $1.924.500 13,904,000 15.018,000 5.Z4,..i00$3.567,000 $897.000 .8,47.1,(o 168,7.ixp0 S897.050 185,00 176510uPr.g Admin s0 1860,000 $583.000$966.000 11.686,000 12.042,000 $2.044.000 $1.326,000 s0 $0 $0 so s0 s0 s0

bcncfs: 
MWh Sawd 0 8,60 25.703 60,006 102.813 145.680 171,383 171,383 171,3&3 171.383 171.383 145,MW Saved 0 1 162783 111.3774 10 17 24 28 28 28 28 28Value d Mb Saed 27 24 18so $228,34C 1682.480 $1.593.290 $2729.900 S3.868.100 $4,550,580 14,550.5&$4,550,580 $4.550.580 $4.550,580 14,322.240 $3.868,100 12957.290Valueo"MWS..ed so $22.750 $247,280 4 78S577,280 $989,110 $1,401,500 1.64A780Indua~rial Lighting $16487 8, _L6-F780 1l,648780 $1.566,040 SI.401,500 ,71490$ 9
C 
s:
 

Capital+ O&M so S287.910 $1.151.630 12.303,260 S3.454.890 $4.606.520 $5.758,150 $5.738150 15.756,150 $5.758,150 $5.758,150 15.758.150 $5.758.150 $5.614.930Prog Admin 10 $541.500 $724.500 $916.000 S916,000 $916000 $916000 10 $0 10 $010 10 s0
[encfas:

MWh Saved 0 127821 51.285 102.570 153.855 205.140 256.4Z5 256,425256,425 256.425 256,42S 256,423 256.425 249.538MW Saed 0 2 9 18 26 35 44 44 44 44Value o MWh Swed 10 $341.200 44 44 44 43$1.364.790 12.729.580 $4,094.370 15.459.150
Valoed MW Sawd 

$6.623,940 $6,823,940 $6,823.940 16,823,940 $6,823.940 16,823.940 $6,823.940 16,640.660$0 135290 500,370 S1,000,750 $1,501,10 SoOO,48o 1 2o_1.85 .01.o50S5OI -- S2 50 __sz501,850 $o2,501s850 s1 015oo 2 s4346o
lndutrial Rat.e 
Cos:
 
Capital+ O&M $0 11.462500 12.925.000 14.387.500 $5.50.000 $7.31Z.500 S7.338,50, 10 s0Prog Admin 10 s0 s0 $9 s0 s0$842.500 1935.000 $1.277.500 $1.620.000 11.962.50C $1.969.000 10 10 10 10 10 10 so

Benefis: 
MWh Saved 0 2,941 8,824 17.648 29.414 44.121 58,897 58,897 58,897MW Sawed 58,897 58.897 58i,897 58,897 58,8970 13 39 77 129 194 258 258 258V'lue o(MW Sawed 258 Z58 258 25810 S83.920 $251.750 S503.500 2581839.170 $1.258.760 $1.610.290 $;1..M.290 $1.680.290 $1.6w.290 $1.680.290 1.68..290 $1.680.290 11.68.290Value d MW Saved 10 $26,610 _ 2.Z54,110 1450,220 7513.700 $11,270,550 $15,030,350 $15,030350 $1.030,350 $50 !010 350 S15,030,350 $15,00.150S15.030350ALL INDUSTRIAL PROGRAMS 
COSIS:
Capital O&M s0 $7.697.170 $11.62.1 8Q0 $21.218,280 S25.588.410 $30.174.730 S29.691.860 $6,055.150$6.655.150 16.655.150 16,655.150 $6,610.150 $6.520.650 $6,197.930Prog Admin 

° 
10 $4,076,100 S3.779,800 $5.515.910 16,236.810 16.666.240 $5.954.740 s0 10 $0 10Oresbead S555.000 1555.000 1555.000 $555.000 

s0 s0 s0National 
 $555.000 1555.000 $555.000 10 1o . 10 $0soTOTAL COSTS $555,.000 112328,270 $15.957.690 $27.289.190 132,380.220 $37.395.970 $36.201.600 
4s

$6,655.150 K655.150 $655.150 $6,CI0I0 $6165S.150 1 6,520,650 S6,197.930
BENEFITS:

MW1, S-ved 0 67.322 175.299 359.190 558.330 768,.46 92.467 962.467 962.467 90_.467mwS.. 4 962.467 953.867 936.764 895,5740 2.3 66 134 216 3111 407 407 407 407
Value o4 Ml%, S,'d 407 405 4021o $1.794.270 $4.674.410 396$9.5T7,140 $14,889,170 $20.510.960 123.678.970 $25.678,970 $25.678,970 S23.678,970 15.450.630Vslue o( MW Saved 10 $374.570 152.678,970 S24.996,490 123.902.40013.84e.340 $7.775.440 $12.574.380 118,206,460 $23.676.390 123.676,390 $23.676,390 123.676390 $23.676,390 $23.593.&50 S23.429.110 $23.031.900TOTAL BENEFITS S0 12168,840 $8,520,750 $17.352.580 $27.463.550 $38,717.420 $49,355.360 $49.355.360 $49.355.360 149,355.360 S49,355.360 $49.044.280 $48,425.600 $46.934,300 

TO'TAI.NET IHINEVI' (S555.000)(10,1S9.430, ($7.43 ,.940) (S9.936.610) ($4,916.670) $1.321,450 $13.153.760 $42.700.210 $42,700,210 $42.700.210 $42,700.210 $42434.130 W,1.904.950 $40.736.370 
NET PRESO!NT VALILU:1 105.385.385 ECONOMIC IRR: 39.1% *N .alvl-head
c, delrbcd in('haptF
4.'.' are as .umedto be fuliahxbedby themndunalprgram. 

http:mp'.n.nt


INDt~g'R IAl.EXIBl T&ilT8 ISM PROG;RAM COI3 ANI) Ni'I's (c.rv'd) 

PROGRAM 2008 2009 2020 201 2032012 2014 20.5 2016 20382037 2-09 20..Induarial Motor ------- ______ 
C,ga
 

Capital + O&M $0
s0 $0 St. $0 s010 s0 $0 10 so $0ProgAdmin so soso so $0 10 s0$0 so $0 sBcnefaa s sO 
$
 

MWb 
Saved 400.780 400.780 400.780 4(X),780 40.780 400,780 400.780 361.641 322,502 24,24 165.945 82-973 0MW Sa/cd 6.4 64 64 6464 64 64 58 3952 27 13 0Value o MWh S,,ed 10,653.300 $10.653.300$I0653,300 $10.653,300 130.653,300 $10,653.300 110653,300 19.612.910 1&572.5 10 $6.491,730 $4.410,940 $2205,470 s0Valueo MW S~avd $3,769,740 $3,769,740 '99740 13 769740 _S3769,740 $3769,740 $3,769,740 $3,401,670 $3,033,600 _2297,470 $1I56131_3s 1780670 S 
Drive Measures 

Capital +O&M so10 $0 10 s0 Sos0 $0 s0 $0 $o $0 $Prug Amin s0 $0 $ 0 10 $0 soso so$ $o s0 $ 
Bencfim: 
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CHAPTER 5: PILOT PROJECT DESIGN SPECIFICATION 

This chapter presents preliminary specifications for the industrial DSM pilot project proposed 
in this 	report. As such, it provides "blueprints" for the practical implementation of the pilot 
project 	in Poland. While every effort has been made to provide as much detail as possible, a 
more complete project design should be undertaken just prior to project implementation. 
Although these specifications can be used as a guideline, the current status of utility 
regulation and the economy in Poland should be considered at the actual star, of the project. 

These pilot project specifications cover the following topics: 

IN the project's content and features 

financial incentives for utility customers 

a marketing strategy 

10 concurrent market research activities 

P• field delivery and implementation issues 

No verification and impact evaluation approaches 

0. 	 process and market evaluation approaches 

0. 	 DSM cost recovery and regulatory incentive mechanisms. 

5.1 PROJECT CONTENT AND FEATURES 

The proposed DSM pilot project will have these basic features: 

Z.E. Gliwice will solicit proposals from industrial customers for assistance in 
implementing DSM projects. 

O] 	 Z.E. Gliwice will depend primarily upon direct, person-to-person marketing of 
the project. 
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49 PILOT PROJECT DESIGN SPECIFICATION 

o 	 Project eligibility requirements will be simple. 

o Project proposal guidelines and forms will be distributed to interested and 
eligible customers. 

O 	 Interested and eligible customers wil! submit project proposals for DSM 
projects. 

o 	 Z.E. Gliwice and participating customers will negotiate a project and financial 
assistance package consistent with a set of project policies and principles. 

" Proposed DSM projects may include, but will not necessarily be limited to, 
use of the following technologies which were identified as cost-effective in 
Chapter 4: high-efficiency motors, motor downsizing, drive applications, 
process maintenance, process optimization, and high-efficiency lighting. 
Cogeneration may be considered an eligible project to the extent thatmeasure 
it complements DSM and is designed to moderate load and not to operate as an 
independent power project. 

o Financial assistance will be offered to customers for approved DSM projects 
based 	on energy and demand savings or project cost. However, financial 
assistance will not exceed 50 percent of total project cost, or DSM resource 
acquisition rates per kW or KWh saved set at the present value of 50 percent 
of avoided costs. 

o] Participating customers must enter into a standard agreement with Z.E. 
Gliwice for approved projects; the agreement will include provisions for 
inspection, verification, confidentiality of information, participation in project 
evaluation efforts, and other items. 

O All equipment installed under the project must be inspected and determined to 
have been installed correctly before the payment will be made. However, on a 
case-by-case, negotiated basis, partial payments can be made prior to 
equipment installation if Z.E. Gliwice determines that it is necessary to acquire 
cost-effective DSM resources. 

O 	 Financial assistance will be available for energy audits. 
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To maximize project flexibility and to allow project managers to maximize the use of local 
and customer-specific knowledge, the project will operate under a broad set of principles and 
policies rather than a set of prescribed procedures. Reviews and critiques of the proposed 
project may result in the addition of more specific guidelines and procedures, but hopefully, 
this will be minimized. Below, we describe the basic priiciples and policies under which the 
project is intended to operate. 

Eligibility 

The requirements for participation in the project are: 

Funding. Industrial firms receiving money from other sources for the same
 
equipment are not eligible for duplicate funding from the pilot project. However, financing
 
total DSM from multiple sources is strongly encouraged.
 

Equipment. If equipment is to be upgraded as part of a project, it must first be in 
operating condition. Equipment off-line for routine maintenance or repair is eligible if an 
acceptable baseline can be established for determining energy and demand savings. 
Equipment that has been retired in place is ineligible unless it is under renovation for 
installation in a new or expanding industrial facility, and if an acceptable baseline for 
determining energy and demand savings can be established. Project equipment installation 
may begin on or after the effective date of the authorizing agreement. The equipment must 
function properly within a specified time from the effective date of the agreement. 

Eligible Finns. The project is for any industrial manufacturing, processing, or 
refining facility, and on-site ancillary buildings, located in the service territory of Z.E. 
Gliwice. 

Evaluation. Project proposers must agree to participate in project and project 
evaluations. 

Laws and Regulations. Projects must comply with all local, regional, and national 
laws and regulations. 

Installation. Installation of DSM measures cannot begin before the effective date of a 
project agreement with Z.E. Gliwice. 
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Curtailment. Measures that reduce loads through the retirement of equipment rather 
than through efficiency improvements are not eligible. Acceptable measures provide load
 
reductions without reducing the value of the energy services provided by the building or
 
equipment in which the measures are installed.
 

Energy Reviews (Walk Throughs and Audits) 

Z.E. Gliwice will fund energy reviews to find opportunities for electrical energy and demand
 
savings for industrial firms at the levels shown below. 
 Z.E. Gliwice will approve auditors as
 
qualified to undertake the energy reviews or will accept comparable certification by a
 
nationally recognized organization.
 

Existing Industrial Facilities. $.01 x industrial facility actual annual energy use
 
(kWh), 
 not to exceed the lesser of the actual cost of the energy review or US $10,000. 

Exception to Cap. Energy review payments may occasionally exceed the above caps
 
at the discretion of a designated manager.
 

Copy. A copy of the energy review must be provided to Z.E. Gliwice. 

Budget. Energy reviews funded by the project shall not, in total, exceed 15 percent 
of the total project operating budget. 

Resource Acquisition 

Purchase Price. Z.E. Gliwice will make an acquisition payment for energy and 
demand savings at industrial facilities in an amount not to exceed the lesser of: 

the applicable energy acquisition rate shown below times the annual energy 
savings, plus the applicable demand acquisition rate (shown below) times the 
demand savings or 

50 percent of the project cost. 

Acquisition rates will not be revealed to customers, but will be used internally by Z.E. 
Gliwice to calculate target DSM resource investment costs. 
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DSM Acquisition Rates 

Project Life Energy Rate Demand Rate 
(Years) (US $/kWh) (US $/kW) 

1 0.0140 34 
2 0.0263 64 

3 0.0372 90 

4 0.0467 113 
5 0.0551 134 

6 0.0625 152 
7 0.0690 168 

8 0.0747 181 
9 0.0797 194 

10 or more 0.0842 204 

The above acquisition rates are calculated as follows: The energy acquisition rates are equal 
to the present value of 50 percent of the estimated avoided energy cost used in the DSM 
assessment (0.5 x 2.7 US cents/kWh). The demand acquisition rates are equal to the present
value of 50 percent of the estimated avoided high-voltage capacity costs used in the DSM 
assessment (0.5 x $67/kW/year). A 12 percent discount rate is used for both the energy and 
capacity calculations. However, they should be revised in the future based on updated 
estimates. 

Reduced Acquisition Payments. On a case-by-case basis, Z.E. Gliwice may negotiate 
an acquisition payment less than that specified in the above table. Such flexibility in 
determining an appropriate negotiated payment is intended to minimize the probability of 
paying for non-performing investments. If Z.E. Gliwice determines that a customer may not 
be able to operate the project-funded equipment as intended because of financial problems,
Z.E. Gliwice may specify, on a case-by-case basis, the maximum project life they are willing 
to consider for acquisition payment purposes. For example, if a project is being proposed
that has a projected lifetime of ten years, but Z.E. Gliwice determines the project is unlikely 
to operate for that length of time, they may limit their acquisition payment to a level equal to 
what would be paid if the project only had a five-year lifetime. 

RCG/Hagler Bailly 



53 PILOT PROJECT DESIGN SPECIFICATION 

Increased Acquisition Payments. On a case-by-case basis, Z.E. Gliwice may approve 
payments in excess of 50 percent of project cost. Such flexibility in determining an 
appropriate negotiated payment is intended to allow the acquisition of cost-effective DSM
 
resources that might not otherwise be available.
 

Inspections. A project must be inspected and equipment determined to have been 
installed correctly before an acquisition payment may be made. On a case-by-case basis, and 
with approval from Z.E. Gliwice, up to 25 percent of the acquisition payment may be made 
prior to full installation. Such progress payments are intended to allow the acquisition of 
cost-effective DSM resources that would otherwise not be available. 

Payment Methods. Acquisition payments may, at the option of the project proposer, 
be made on the basis of estimated savings or verified savings. With either option, the 
project proposer must document the savings. Depending on whether the proposer selects to 
be paid on the basis of estimated or verified savings, the following conditions apply: 

100 percent of the agreed upon acquisition rate times the verified savings. 

For estimated energy and demand savings, the project proposer will be paid no 
less than 75 percent of the agreed upon acquisition rate times the estimated 
savings. This condition is intended to reduce the reluctance of proposers to 
use new technology by setting a floor on their acquisition payment. 

Furthermore, proposers may choose to be paid in a single lump sum or in multiple payments. 
Z.E. Gliwice may provide financial incentives to proposers for choosing to be paid with 
multiple payments, if each payment is tied to successive verifications of savings. This 
incentive can equal the interest earnings lost by the proposer by choosing multiple payments 
over a single payment, plus an amount not to exceed 10 percent of what they would receive 
if they opted for a single lump-sum payment. 

Verificadon. All savings verification methodologies will require Z.E. Gliwice 
approval. Projects costing less than US $10,000 will not require verification for receipt of 
payments. 

Maintenance. Proposers agree to maintain installed equipment over its stated lifetime 
to ensure that the expected savings persist. If savings do not persist, Z.E. Gliwice will make 
a comparable reduction in the resource acquisition price it pays over time to the customer. 
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Evaluation 

Cooperation Requirements. Project participants will cooperate with Z.E. Gliwice if 
asked to: 

P• 	 participate in an evaluation of the project 

10 	 maintain and make available all necessary project records for evaluation 
purposes. 

Who Pays. Z.E. Gliwice will pay reasonable evaluation costs incurred by project
 
participants.
 

Equipment Salvage 

Right to Salvage. In all agreements made with project participants, Z.E. Gliwice will 
retain the right to salvage and remove any equipment fully or partly financed through this 
project, if the project participant fails to utilize the equipment as intended. This provision is 
meant 	to be exercised when the facility or process in which the equipment is used ceases to
 
operate permanently or for an extended period of time. 
 At the time of equipment removal, 
and to the extent that the project participant contributed to the financing of the equipment, 
the project participant will be compensated for his share of the fair market value of the 
salvaged equipment. This provision is intended to reduce the cost of non-performing DSM 
investments. 

Verification 

Verification Plan. All proposals to acquire conservation must have an adequate
verification plan. The purpose of a verification plan is to ensure that contract terms have 
been complied with for purposes of payment. 

General Verification Standards: 

No 	 A verification plan must be sufficient to ensure legal accountability and 
methodological credibility. 
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The plan must call for maintaining accurate records and data necessary to 
replicate the verifications for at least three years following project completion. 

Performance Verification. Performance verification requires measurement. In some 
cases where duty cycles of the measure are well known and invariable, and where reduction 
in load is clear, savings can be pre-determined (e.g., motors that operate continuously or 
street lighting controlled by photocells). 

The verification design must clearly describe an acceptable methodology appropriate for the 
resource being acquired. An acceptable verification plan will describe the basis of claimed 
energy or demand savings for payment. It will explicitly address the baseline from which 
savings are calculated, data requirements, outlier adjustments, analysis algorithms, and 
methods of determining persistence of savings calculations. The plan will list the non-project 
factors that are likely to cause variation in energy use and demand, and state the method of 
addressing them so that they do not mask project performance. 

All performance verification plans need to provide a means to independently check the 
accuracy of savings calculations. 

Definitions 

Energy review An analysis of an industrial facility conducted by a qualified 
individual or firm to identify energy and demand savings 
opportunities, and to estimate costs and energy savings. 

Energy savings Verifiable or verified electric energy (kilowatt hour) annual 
savings associated with the project. In the case of existing 
industrial facilities, savings equal the difference between the 
measured energy use for a reasonable time period with and 
without the project. In the case of new and expanding industrial 
facilities, savings equal the difference between the energy use 
estimated in the final engineering plans without the project and 
the measured energy use with the project. 

Demand savings Verifiable or verified electric demand (kilowatt) savings -­
during system peak demand -- associated with the project. In 
the case of existing industrial facilities, savings equal the 
difference between the measured demand for a reasonable time 
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period with and without the 	project. In the case of new and 
expanding industrial tacilities, savings equal the difference 
between the demand estimated in the final engineering plans 
without the project and the measured demand with the project. 

Industrialfacility 	 Any industrial manufacturing, processing, or refining facility 
located in the region. 

Industrialfirm 	 A person, corporation, or business that owns, operates, or
 
manages an industrial facility.
 

Project 	 Any project for the installation of equipment that improves the 
electrical energy efficiency and/or reduces the peak electric 
demand of an industrial facility and meets agreement 
requirements. 

Project cost 	 All customary and reasonable capitalized costs incurred by an 
industrial firm and Z.E. Gliwice to implement a project, 
including solely allocated administrative costs; engineering 
design and planning cost; proposal preparation cost; equipment 
and equipment installation, removal or abandonment-in-place 
costs; instrumentation and data collection equipment to verify 
energy and demand savings; permit and inspection fees; and 
value-added taxes. Operation and maintenance expense, 
depreciation, profit (margin), and other typically annual costs 
are not to be included in project cost. 

Proposal 	 An industrial firm's detailed description of a proposed project, 
prepared in accordance with Z.E. Gliwice's requirements. 

Simple payback 	 Project cost divided by the value of the annual energy and 
demand savings associated with the project calculated at Z.E. 
Gliwice's applicable retail rate in effect as of the effective date 
of the project agreement. Such calculations are to include 
demand, energy, and power 	factor components as applicable. 
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5.2 FINANCIAL INCENTIVES 

This section discusses the range of financial incentives that Z.E. Gliwice could offer its 
customers under the pilot project. As described below, our recommended option is one that 
combines "variable rebate" and "shared savings" approaches with the option of loan 
guarantees and subsidized interest rates for interventions that entail more encompassing 
process modifications. 

"Information-Only" Project Components 

Diagnostics and Related Technical Assistance. Information on identifying savings 
opportunities and the technical assistance needed to seize those opportunities can be very 
costly for a customer to acquire on its own. Therefore, Z.E. Gliwice's willingness to 
underwrite the cost of audits and other initial plant diagnostics obviates what could be a 
significant "transactions cost" for the customer. 

The pilot project would offer this service as a requirement for participation and would not 
position this service as "financial assistance" per se. As mentioned earlier, Z.E. Gliwice 
could forgive subsequent repayment of the audit if the customer agrees to implement all 
recommended "no-cost" and "low-cost" measures. 

Case Studies. As a condition of participation, it is suggested that the customer agree 
to allow certain aspects of its participation experience to be used in case studies, which 
would in turn be used as an inducement for other firms in the same industry to gauge the 
merits of their own future participation. 'This can be accomplished in a manner that does not 
divulge confidential or firm-sensitive information. For example, one can report that 
measures x, y, and z installed at the ABC sleel mill yielded verified savings of 12 percent 
without revealing propri:tary information (-n, ,or example, production throughput rates or 
underlying cost structures. Case studies produced from the pilot project will help diminish 
the economic and technical risks discus ed in Chapter 3. 

Training. Training and technical assistance will be provided not only to the 
customer's in-hotse staff but also to auditors, installation contractors, and other third-parties 
involved in the pilot project. Both types of training have an economic value to the customer. 
The benefits of directly training the customer's staff are self-evident. The second form of 
training increases the expected value of savings because the installations and process 
modifications are performed by knowledgeable, competent technicians, thus avoiding adverse 
disruptions and other unintended mishaps that untrained personnel may create. 
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Use of Trade Allies. I'rade allies are corollary participants in utility DSM programs, 
e.g., distributors and dealers of energy-efficient products and technologies. To the extent 
that trade allies become partners in the pilot project, their non-compensated, front-end 
provision of time, expertise and other technical resources provides a direct benefit for 
participating customers. Thus, cost-free diagnostics, case studies, training and technical 
assistance, and the use of trade allies create considerable economic benefit for the prospective 
participant even if the customer chooses to implement only some or none of the 
recommended measures beyond the "no-cost" or "low-cost" options identified. 

Fixed Rebates 

Unit-Savings Based Payments. Although popular in many resource bidding projects,
this form of incentive may be ill-suited to Poland's DSM pilot project. Typically, a per-unit 
(i.e., per kW or per kWh) "bounty" is placed on any action the customer (or third-party on 
the customer's behalf) chooses to undertake. The bounty is usually time-differentiated (i.e., 
time-of-day or seasonal differentials) and expressed as a fraction of the utility's avoided cost. 
As long as the bargained-for savings materialize and can be verified by the utility, the 
payment is made. Non-performance can sometimes carry a penalty charge (in addition to 
non-payment) and the burden of justifying cost-effectiveness is usually placed on the 
customer/bidder. 

Measure-Based Payments. Most fixed rebate projects are prescriptive in the sense 
that they are tagged to the implementation of specific measures. In some cases, the measures 
are generically described (e.g., "a motor of at least x percent rated efficiency at full load 
operation"). In other cases, lists of qualifying makes, models and sizes of eligible equipment 
are provided. The rebate is usually set so that the "typical" participant will achieve what is 
deemed to be a reasonable payback given estimated "average" cost, performance, and usage 
profiles for a plant in that industry. The customer must usually show evidence of purchase 
(e.g., invoice) for the subject measure at a cost greater than the rebate amount in order to 
receive the rebate. In some cases the rebate is capped at some fraction of the verified 
purchase price, and the rebate is seldom higher than 80 percent of the utility's estimated 
avoided costs. 

Although it is administratively simple, this approach may also be ill-suited for the Poland 
DSM pilot project because it does not foster customized or more pervasive interventions, and 
because no empirical foundation yet exists in Poland to reasonably determine "average 
participant" characteristics. 
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Variable Rebates 

Site-Specific Determinants of Payment Level. The Puget Power DSM project
 
mentioned in Chapter 2 utilizes a variant of the variable-rebate approach. That is, as
 
measures are identified through the audit process, standard algorithms or engineering
 
relationships are applied to value the DSM savings they produce. However, site-specific
 
information is used regarding operating hours and other customer data unique to the host
 
factory or building in which the measure would be installed. 

Thus, two different customers installing the same measure at the same cost could receive
 
different financial incentives because the nature of the operation at one facility creates 
more
 
avoided cost benefits for the utility.
 

Structuring the Incentives. Typically, pilot projects offer the customer a "menu" of
 
options in terms of quantity, make and model of units to be installed, and the corresponding
 
payment the utility is prepared to make for each line itemn on the menu. Often, the proposed
 
amount represents the full incremental cost for a replacement measure or the full capital and
 
installed cost for a retrofit measure.
 

In some cases, the customer makes some up-front contribution and through the process of 
negotiation is urged to adopt as many of the menu items as possible. Variable incentive
 
approaches tie "compensation" to "value produced" not "action taken," and permit customers
 
to negotiate for DSM benefits much as they would for any other commodity or service that is
 
intrinsic to their line of business. 

"Shared Savings" Approaches 

Financing Investment from Cost Savings. Before utility-sponsored DSM programs 
became popular, many energy service companies (ESCOs), or "performance contractors," 
sold energy efficiency projects on the notion of shared savings. That is, customers repay the 
ESCOs' investment from their energy bill savings. In general, compensation arrangements 
under an efficiency-related performance contract take one of the following three generic 
forms: 

Equipment Installation with Guaranteed Savings. In this arrangement, the 
ESCO installs, maintains and owns the equipment that is placed in the 
customer's building or factory, and trains the facility's staff in its proper 
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operation. In return, the customer pays the ESCO a monthly leasing fee for 
the equipment and continues to pay its electricity and other fuel bills. 

Each month the attained savings are computed by comparing a reference 
baseline cost to the customer's actual energy expenses. If the savings exceed 
the monthly lease payment, the customer "pockets" the difference and no 
further payments are made by either party. If, however, the estimated savings 
are less than the lease payment, part of that month's lease payment is waived 
by the ESCO to permit the customer to "break even." In extreme cases where 
energy expenses are actually higher than the baseline, no lease payments are 
made and the ESCO reimburses the customer for the extra costs incurred. 

At the end of some stipulated period (e.g., five years), the customer is offered 
the option to purchase the equipment at its residual fair market value as 
determined by contract provisions. Also, if the equipment does not perform as 
outlined in the lease agreement, then the customer usually has the option to 
terminate the agreement and the ESCO would then remove the equipment at its 
own expense. 

Shared Savings with Guarantees. In this arrangement, the ESCO typically 
finances, installs and (usually) operates energy-efficient equipment on the 
customer's premises. The customer pays nothing for the installation, which 
remains the property of the ESCO. The ESCO assumes all the risk, draws all 
the tax benefits (if any), and may sell (as in the option above) the system to 
the customer at the end of the contract for its fair market value. Each month, 
the actual energy use is compared to that presumed likely to have occurred 
absent the efficiency improvements. This calculation is based on methods and 
formulae clearly delineated and agreed to in advance by all parties to the 
contract. The difference between these two amounts represents the measured 
energy savings (assuming that the installation actually saves energy). 

In shared savings contracts, the dollar value of the measured savings is divided 
by some contractually agreed-upon formula between the customer and the 
ESCO. In other words, each takes a certain fixed percentage of the energy 
savings. If there are no savings, the customer simply pays its energy bills and 
owes the ESCO nothing. However, it is virtually universal practice now for 
the ESCO to ensure that the customer will at least break even and hence will 
"issue credits" against payments the customer makes to the ESCO for the 
amount by which actual energy expenses exceed baseline estimates. 
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No Guaranteed Energy Expenses. In this form of contract, the customer pays the 
ESCO a flat amount each month for all the energy needs covered in the 
contract. If the actual energy costs are less than that amount, the ESCO keeps 
the difference. If the actual bills are greater than the flat fee, the ESCO must 
pay the difference. 

In all circumstances, the customer's out-of-pocket expense (and hence risk 
exposure) is guaranteed as a fixed percentage of stipulated monthly baseline 
energy costs (or alternatively, some constant flat fee equal to a fixed 
percentage of annualized baseline energy costs over the entire term of the 
contract converted to a monthly equivalent). 

This form of arrangement is sometimes referred to as a "chauffage" or "total 
energy services" management. As with the other arrangements discussed, the 
baseline energy costs are almost always indexed or otherwise adjusted for fuel 
price escalation, etc. 

Determination of Repayment Terms and Units. For several reasons, using ESCOs 
in DSM program delivery encourages customers in some way to share in the cost of the pilot 
project's activities: 

Customers need to understand that by implementing DSM, Z.E. Gliwice is 
acquiring a resource on their behalf that is less expensive than conventional 
supply-side resources. Moreover, it is one that can have both end-use 
productivity and environmental benefits. However, customers are expected to 
(and do) pay for all resources -- supply and demand side -- that utilities or 
other service providers acquire for their benefit. 

Z.E. Gliwice wants the customer to be a partner in this enterprise and does not 
want to foster the notion that DSM is a return to subsidized electricity pricing. 

North American DSM experience with savings persistence offers convincing 
anecdotal evidence that savings remain more stable when the customer has 
some vested financial stake at risk. 

At some point in the not-too-distant future, a viable ESCO community may 
develop in Poland. Thus, it may be useful to at least introduce early on, the 
notion of financing efficiency out of shared cost savings. This DSM pilot 
project should help establish ESCO capabilities in Poland's private sector. 
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Comparison of Alternatives 

Advantages and Disadvantages. For reasons cited earlier, fixed rebates are
 
probably inappropriate for this pilot project. 
 Further, the economic value of information and 
diagnostics is already embedded as a project feature. This leaves variable rebates and shared 
savings. 

Recommended Approach. Z.E. Gliwice should combine the variab'e rebate and 
shared savings options into an incentive delivered through the formal technical and financial 
proposal received from each participant following the audit. 

5.3 MARKETING STRATEGY 

To ensure a maximum level of communication and awareness building, the pilot project will 
be announced and promoted through multiple media to all prospective participants in Z.E. 
Gliwice's service territory. This would begin through the preparation of prospect lists 
developed by the Z.E. Gliwice regional staff. The lists would segment facilities by industry
 
sector and size (either production or electricity usage as an indicator of savings potential),
 
and perhaps other firm-specific or operational attributes, data permitting.
 

A brochure and formal letter of announcement would be mailed to the entire list, or a
 
stratified sample thereof, along with an invitation to attend a workshop. During the
 
workshop, Z.E. Gliwice and its contractors would outline the purpose and objectives of the
 
pilot project, answer all questions, and solicit interested firms to apply.
 

"Eligibility" at this point would simply consist of the willingness to comply with all project 
requirements for information and cooperation, willingness to undertake an audit, and the 
absence of peculiar operating circumstances (e.g., plant only operates six months of the year) 
that would bias the ability to extrapolate experience at the subject facility to the larger 
stratum of plants under which it is classified. 

A walk-through analysis (initially paid for by Z.E. Gliwice) would be scheduled to identify 
all cost-effective opportunities for DSM efficiency improvements. At Z.E. Gliwice's 
discretion, it could elect to retain outside experts to further analyze more complex 
applications and/or certain aspects of the process to better understand operating profiles and 
duty cycles that affect the technical and economic feasibility of certain DSM measures. 
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5.4 CONCURRENT MARKET RESEARCH 

There were several issues in need of further market research that were identified in the focus 
groups organized for this project. They are listed and briefly discussed below. 

Extent of Technical Assistance Needed 

Many of the focus group participants expressed the opinion that technical assistance for DSM 
measures was not a high priority. This view was especially prevalent among the large 
industrial companies, which tend to have a sufficient number of well-trained staff capable of 
identifying DSM opportunities in their facilities. Their view may be paraphrased as follows: 
We know how to reduce energy consumption, just help us with financing to make it possible. 
Polish industry is dominated by large enterprises, so this may be a widely held view. 
However, experience elsewhere in post-communist countries indicates significant needs 
beyond financing, including management improvements. 

The DSM project proposed here does not put a great deal of emphasis on providing technical 
assistance, although we propose it be made available through the project. During the course 
of implementing the project, project managers may find that the provision of more technical 
assistance would greatly improve the project. It is recommended that project managers 
continue to collect information from project participants, project non-participants, and DSM 
contractors and vendors about the value of offering more technical assistance through the 
project. Mangers should also seek to identify what kind of technical assistance would be 
most useful, and learn about the willingness of their customers to pay for this assistance. 

Whether Product-Specific Rebates Would Be Useful 

The DSM project proposed here does not recommend offering a fixed rebate for certain types 
of DSM equipment and measures. Such rebates are common in North American DSM 
projects. 

Further market research should be done on whether adding a fixed rebate to the variable 
retate approach proposed here would substantially increase project participation levels or 
offer any other important project benefits. 
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Explore Methods to Overcome Mistrust of the Utility 

The focus groups revealed that some customers might be reluctant to cooperate with Z.E. 
Gliwice, partly because they are angry that their electricity bills are so high, and partly 
because they believe the utility must have some ulterior motive for seeking to enter and 
analyze customer facilities (i.e., knowing that the utility makes more profit when it sells 
more electricity, these customers don't believe the utility is serious about helping them 
reduce their consumption of electricity). 

The problem appears to be limited to a small number of customers, but if it is not, then Z.E. 
Gliwice could have great difficulty in marketing DSM services. This problem should be 
further investigated, and if found to be widespread, market research should be done on 
methods to help overcome the problem. 

Explore How Public Facilities Might Require Different 
Marketing Approaches than Private Enterprises 

Publicly owned and funded facilities face many more constraints to participating in a DSM
 
project, especially with regard to their financial contributions to the project. For example,
 
they may be prohibited from shifting funds from an energy account to a capital improvement
 
account for DSM improvements.
 

Other Concurrent Research 

The implementation of the pilot DSM project might be viewed as a large market research 
effort. It will provide valuable information on what does and does not work for persuading 
customers to participate in the project. Accordingly, the project should be implemented with 
market information collection in mind. For example, Z.E. Gliwice should conduct post­
project installation interviews with project customers, equipment vendors, and contractors. 
These interviews could yield valuable information for designing new marketing efforts. As 
an alternative to these interviews, Z.E. Gliwice could organize focus groups of the same 
individuals. Moreover, Z.E. Gliwice could organize advisory committees of vendors, 
customers, and contractors to help evaluate and improve their marketing efforts. 
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5.5 FIELD 	DELIVERY AND IMPLEMENTATION 

Contractor-Arranged Installation 

Use of Contractors. Under this approach, Z.E. Gliwice would be responsible for the 
oversight of all facets of the equipment specification, procurement, installation and testing of 
the measures the customer adopts as a result of the audit recommendations. To accomplish 
this, Z.E. Gliwice will manage a process which will be implemented by paid contractors,
 
such as ESCOs.
 

The number of contractors required depends on the expertise available and needed for the 
DSM technologies and industries likely to be engaged in the piloi: project. For example, for
 
the audit portion of the project, Z.E. Gliwice may choose to award personal services
 
contracts to individual engineering consultants with expertise in the industry segments the
 
project is working in. Conversely, it may assign clusters of industries to two or more firms
 
that have successful process experience in those sectors.
 

For installation, Z.E. Gliwice would probably find it simpler to award contracts to firms
 
with trained teams of technicians dedicated to specific technology/equipment groupings. For
 
instance, one firm may specialize in the "no-cost" measure category, which involves simple,
 
lower-skill-level maintenance, repair and fault detection activities. 
 Another firm may focus
 
on motor replacement, and more technologically complex controls and process retrofit
 
applications.
 

To choose the best vendors of services and equipment, Z.E. Gliwice should conduct a 
competitive procurement as follows: 

Step 1. 	 At the time the pilot project's initial workshop is held, a separate 
workshop should be held for prospective implementation contractors, 
consultants and trade allies. Trade allies are corollary organizations 
involved in DSM implementation, e.g., distributors and dealers of 
energy-efficient products. 

Step 2. 	 Interested parties would be requested to submit a statement of 
qualifications along with technical and credit references demonstrating 
their technical competence and conformance to sound business 
practices. Z.E. Gliwice would accept national certification of ESCOs 
and auditors as evidence of qualifications. 
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Step 3. 	 The submission would also include a set of hourly billing rates for 
different skill levels and technical specialties. Where a contractor's 
staff would have to be augmented with new hires, it must submit a 
hiring plan outlining its testing and qualification procedures. 
Preference would be given to firms that have the majority of needed 
staff already on their payrolls. 

Step 4. 	 A competitive scoring of bidders would result in the selection and 
award of contracts. The contracts would be structured as "basic 
ordering agreements" wherein guaranteed labor rates and standard time 
allowances for performing certain on-site functions could be quoted in 
the technical and financial proposal submitted to Z.E. Gliwice. 

Development of Equipment, Installation and Testing Specifications. The 
implementation contractors would develop comprehensive equipment specifications, based on 
energy audits, that combine: 

requirements adapted from manufacturers' equipment specifications and 
installation instructions 
prevailing building and safety codes 
union work rules (if any) 
any customer-imposed conditions regarding the conduct of installation activities 
on-site. 

These specifications should be codified by activity type (e.g., new motor installations). Part 
of each specification would be time standards that could be used to estimate the person-hours 
and cost to perform most unit functions. 

Most contractors work to such specifications and performance standards. Their use fosters 
fairness in the costing of projects and in determining that the work is acceptable and should 
be reimbursed. Z.E. Gliwice can probably adapt the needed specifications from those 
contractors that provide sample specifications from previous projects in which they were 
engaged.
 

An important 	part of these specifications is the development of equipment testing protocols. 
These protocols would address three areas of equipment performance: 

confirmation that, once installed, the equipment generally conforms to 

manufacturer specifications and representations regarding: current draw, 
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voltage and other "nameplate" ratings, and the relative efficiencies of operation 
under full and various part-load conditions 

assurance that electronic controls and devices (e.g., ASDs) do not degrade 
power quality by creating harmonic distortions, power surges and other 
problems 

longer-term monitoring of high-efficiency equipment to determine if voltage 
fluctuations and power surges following service interruptions have damaged 
them or shortened their useful installed life. This would be accomplished by 
periodic site visits to inspect equipment, reconfirm additional metered test 
readings, and inspect components. The site visits would use non-restrictive 
testing procedures that do not require removing the equipment from the factory 
premises or taking it off-line for extended periods of time. 

Quality Assurance, Control and inspection. Z.E. Gliwice would have oversight of 
the field activities and the performance criteria and quality assurance/quality control 
(QA/QC) standards established to monitor those field activities (see Exhibit 9). For example, 
consider the activity "installation of new high-efficiency motors." As a performance 
criterion, Z.E. Gliwice may establish that no customer should wait more than 90 days from 
the date of its approved application in response to Z.E. Gliwice's proposal for the installation 
of new equipment at its facility. 

This criterion then gives rise to performance standards (which must be unambiguously 
measurable) that the implementation contractor is expected to meet. So, for instance, the 
number of participating customers plus new participants, and the numbers of units each 
project entails, combine to produce an equivalent average weekly installation rate that the 
contractor must meet to ensure a customer does not remain in the "service queue" for more 
than 90 days. 

Conformance to this standard can be directly monitored through on-site inspections and the 
tracking of activity reports and invoices the contractor submits to Z.E. Gliwice. If 
expectations are not being met, Z.E. Gliwice must take one or more of the remedial actions 
outlined in the diagram. 

It is important that the pilot project test the ability to conduct field operations and logistics in 
a thoroughly business-like fashion. Because the project will intervene in the day-to-day 
operations of factories and businesses, mismanagement, delays or faulty workmanship can 
have severe consequences entailing considerable economic loss to the customer. Strict 
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Developing Performance Standards and QA/QC Requirements
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discipline and quality control are absolutely essential to ensure pilot project cost-effectiveness 
and customer goodwill and confidence. 

Chapter 7 discusses the need for Z.E. Gliwice to maintain a formal pilot project performance 
tracking system to ensure financial and management controls and to facilitate reporting. 

Equipment Procurement. It is anticipated that Z.E. Gliwice will review and 
approve the procurement (including competitive cost quotations) of all equipment needed in 
the various projects. It is further anticipated that this equipment would be obtained by the 
implementation contractors from a mix of domestic and foreign suppliers, and that in the 
latter instance, any import duties, taxes or other customs fees would be waived. 

It is an objective of the pilot project to help foster the development of a domestic technology 
delivery infrastructure including regional and local distribution channels that can rapidly 
mature to support subsequent full-scaie projects. It is reasonable to expect that foreign 
suppliers interested in both near- and longer-term project opportunities in Poland would seek 
to establish local distribution and manufacturer representative relationships with Polish 
enterprises. The pilot project should explicitly encourage these affiliations. 

Customer-Arranged Installations 

Contractor Eligibility and Certification. In most cases, industrial customers will
 
select and contiact directly with implementation contractors that Z.E. Gliwice qualifies 
as 
participating in the project. It is reasonable to assume that some firms may have long­
standing relationships with certain consultants or companies and that they would want to 
maintain those relationships. Z.E. Gliwice will review their qualifications for acceptance 
into the program consistent with the competitive bidding process described above. 

Although prior experience would be a criterion on which competing bidders would be scored, 
there is no guarantee that for either the audit or installation phases of the project, that a 
particular customer's preferred consultant would be selected. 

Despite the confidentiality guarantees Z.E. Gliwice would provide, some customers may be 
suspicious of allowing individuals or firms on their premises if the customer has not selected 
them. Liability insurance considerations may also be an issue that makes customer-identified 
contractors more attractive. 
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Disbursement of Incentives. Z.E. Gliwice would provide financial incentives 
directly to the customer, which would in turn be responsible for paying all contractors and 
suppliers. Any DSM costs in excess of those provided through Z.E. Gliwice's financial 
incentives would be the responsibility of the customer. 

Equipment Saivage and Disposal Issues. All replaced equipment should be removed 
by the implementation contractor and certified to Z.E. Gliwice for salvage or other 
permanent disposal. It does little good to alow the customer to retain units as "spares" or 
resell them directly to other firms or intermediaries, as these inefficient units could simply be 
re-installed elsewhere in Poland. To the extent that any equipment has tangible salvage
value, this implied amount can be factored into Z.E. Gliwice's financial incentives to the 
customer. 

Customer Responsibilities. It is recommended that Z.E. Gliwice make customer­
arranged installation the primary delivery mechanism. In cases where the customer wishes to 
deviate from this procedure, a special waiver must be granted by Z.E. Gliwice. The 
customer would assume full liability for managing the process so that it ultimately passes 
Z.E. Gliwice's inspection requirements. Any carrying costs or other financial overhead 
associated with delays, remedial work, or other contractor disputes would become the
 
customer's problem.
 

Training of ESCOs. Through the competitive solicitation process described above, 
Z.E. Gliwice may determine that there are an insufficient number of ESCOs that are 
qualified to perform the requireJ energy audits and equipment specification and installation 
tasks. If this is the case, the DSM pilot project may have to include an ESCO training 
component. This activity could be coordinated with national efforts to certify qualified 
ESCOs and other energy engineering firms, and could be sponsored by special funding from 
bilateral assistance programs. 

Consideration of Unsolicited Proposals. It is expected that the field delivery and 
implementation approach described above will provide a systematic and orderly process for 
hiring ESCOs and developing DSM projects at Z.E. Gliwice's customer facilities. However, 
there may be unusual circumstances in which unsolicited proposals are submitted to Z.E. 
Gliwice outside of the normal process. Z.E. Gliwice should retain flexmhility to consider 
such unsolicited proposals, to the extent that they conform to the required audit standards, 
respond to the general technical opportunities targeted by the pilot project, and meet selection 
criteria (e.g., for experience and. qualifications). 
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5.6 	 VERIFICATION AND IMPACT EVALUATION 

Verification 

Verifying the savings that result from the pilot is essential to: 

" 	 show participating customers that measurable energy and demand savings have 
actually occurred 

o 	 prove the viability and cost-effectiveness of a utility-operated, industrial DSM 
project in Poland 

[ 	 provide a basis for estimating the impact of a subsequent full-scale project. 

The task of generalizing results to a larger population will be complicated because of the 
small number of participants (probably less than 50 plants), which are likely to exhibit: 

o heterogenous process types 
o1 very different (and in some cases, unique) operating profiles and production 

constraints 
o relatively customized applications and, in some cases, process modifications 
o significant facility-wide savings in aggregate across all measures installed. 

This suggests the need for facility-specific verification protocols because: 

o it is not feasible to define meaningful control groups or matched-pair 
approaches for bill comparisons 

o 	 the types of econometric billing data approaches, statistically adjusted 
engineering estimates, or conditional demand analyses commonly used in other 
North American DSM project evaluations are not always appropriate because 
of the limited number of observations in Poland and the need to control for so 
many concurrent on-site influences. 

Accordingly, we propose that customized facility-specific analyses be performed to deal with 
the high-impact, unique building/plant treatments encompassing multiple end-uses and 
interactive effects that are likely to be observed. This will require that Z.E. Gliwice, their 
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contractors, and the customer work together to establish an accurate reference baseline to
 
measure the pilot's impacts.
 

It is expected that Z.E. Gliwice's evaluation approach would incorporate end-use metering as 
part of its impact estimation procedure. The approach would integrate engineering
 
algorithms, simulation models, and statistical regression methods. 
 It would also be necessary 
to devise combined approaches for aggregating impacts at sampled facilities to produce 
project-wide estimates, and for enhancing measurement accuracy and precision. 

Here, as with all DSM impact estimations, the challenge is to compare: 1) actual
 
consumption in treated end-uses subsequent to the intervention with 2) estimates of
 
consumption that would have occurred in those end-uses absent the intervention. Thus. the
 
savings impact cannot be directly measured, only estimated, since 2) is a non-observable
 
event. 

The accuracy of this estimation process is a function of: 

o precision level as represented by a tolerance band within which one believes 
the impact to be measured is contained 

" confidence level as represented by the probability with which one believes the 
impact of interest is actually contained in that specified tolerance band. 

A "verification protocol" is simply an action plan outlining, step-by-step, how the reference 
baseline is to be established, what impacts are to be quantified from that baseline, and for 
what time periods. It describes the role of metering, engineering and statistical methods in 
producing these impact estimates. It also specifies the environment within which verification 
takes place and what other activity flows need to be metered (e.g., production rates, 
temperatures, fuid flows). This will produce not only a "snapshot" estimate of current 
savings but also insight into longer-term issues of savings persistence. 

As a component of a well..conceived verification protocol, metering dictates monitoring 
requirements based upon the need to: 

isolate the energy consumption of affected end-uses and/or equipment whose 
consumption levels, time profiles )f usage, duty cycles, and full/part-load 
performance characteristics are not well-known or understood 
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o monitor the flow rates/transaction rates of other physical variables (e.g..
volume of fluids pumped, number of items produced, mass of product cooled) 
that explain and can be correlated with the quantity of electricity consumed in 
the treated end-use 

o leverage engineering and statistical procedures whose accuracy/precision levels 
can be greatly enhanced through calibration/regression with metered data. 

The way in which metering is used and metering sample sizes are determined is predicated
 
on the levels of precision and confidence desired.
 

Evaluation seeks to establish a "with project" versus "without project" comparison baseline
 
(see Exhibit 10) and to isolate and quantify the effects of key factors (see Exhibit 11). 
 The 
project's savings impacts can be estimated even when overall consumption increases (as
 
shown in Exhibit 12).
 

Referring to times A, B, and C in Exhibit. 10, Exhibit 13 describes how combined
 
engineering, metering and statistical approaches 
can be used by to verify savings by pilot
 
participants.
 

The "Controlled Experiment" approach is the simplest and most straightforward option, but 
may be difficult to implement under real factory-floor circumstances. The "Two-Stage

Calibration" approach is the most expensive and also involves the logistic difficulty of pre­
intervention metering, which may be problematic for some pilot customers.
 

If the intervention is a retrofit, the advantage of the "Two-Stage Calibration" approach is that
 
the engineering model is being calibrated to the same technology that would have remained
 
in place at times A and C. If the intervention is a replacement, the "Single-Stage

Calibration" approach is preferable since time C almost always represents 
a technology other 
than that used at times A and B (that is, the technology may be more or less efficient than 
the technology in place prior to the replacement). 

Z.E. Gliwice may wish to hold a one-day workshop for all participating customers to 
communicate to them how the evaluation will proceed, how sampled results will be 
transferred to them, and what record keeping, self-reporting and survey-response 
responsibility they may have. 
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Exhibit 10 
Verified Savings Attributable to the Program 

May Only Contribute a Portion of the Overall Change in Billed Consumption 
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Exhibit 11
 
Savitngs Measurenient Must Isolate and
 

Quantify the Influence of Prograninatic and Non-Progranjinatic Factors
 

Non-Programmatic Effects Programmatic Effects Net Effect 

A 
D 

H 

pre-participation 
consumption 

E G 

C 
post-participation 
consumption 

Effects 

" A: illumination of formerly vacant areas for in-process inventory storage
B: expanded operating hours at night and on weekends 
C: unanticipated 2-week plant shutdown for environmental retrofit 
D: installation of new exterior perimeter Lighting 
E: non-program related conservation actions 
F: installation of high-efficiency lamps and ballasts 
G: installation of motion sensors 

* H: replacement of lamps in f'tures containing burned out bulbs and using program
intervention as an opportunity to increase illumination levels in selected areas 
of production and warehousing areas 

*This effect results in altered service levels requiring special adjustments in the savings computation 



Exhibit 12 
Measurable Savings Can Be Verified in Some Cases, 

Even if Facility Consumption Increases After Participation 
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Exhibit 13
 
Alternative Hybrid Verification Approaches
 

Approach A: "Controlled Experiment"
 

o 
 metering is used at times A and B for short intervals, pre- and post­
intervention, respectively 

o 	 production rates, operating hours, etc. are held constant such that "control 
effects" wash out and only project-related effects are observed 

" 	 savings are computed per unit of activity (per hour of use, per unit produced, 
etc.) and factored to post-intervention activity levels. 

Approach B: "Single-Stage Calibration" 

o only post-intervention metering is done (i.e., time B) 

" an engineering model is used to predict consumption at time B and this 
estimate is then compared to metered time B consumption 

o] an adjustment factor (or relationship) is derived 

" the engineering model is used to predict time C and this result is calibrated by 
the adjustment factor 

" savings are estimated by comparing the adjusted time C prediction to metered 
time B consumption. 

Approach C: "Two-Stage Calibration" 

0 	 pre- and post-intervention metering is done (i.e., times A and B) 

C1 	 the engineering model is calibrated using an adjustment factor based on the 
time A comparison 

O] time C is projected using the calibrated model 

O] savings are estimated by comparing the adjusted time C prediction to metered 
time B consumption. 
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Unit Savings Impacts 

It is important that unit savings impacts be estimated for each type of intervention (e.g., per 
high-efficiency motor installed, per ASD installed). A distribution and range of impacts can 
then be developed for each measure, and perhaps further differentiated by industry type if 
enough observations are obtained within certain industry groupings. 

This will help Z.E. Gliwice interpret the likely variability of savings both within and across 
measure and industry categories, and to decide which estimates are most appropriate to use 
in projecting full-scale project impacts. 

5.7 	 PROCESS AND MARKET EVALUATIONS 

Participation Rate 

A successful pilot can only reasonably be expected to attract 30-50 participants over an 18­
month period. Thus, the types and patternsof participation (or non-participation) may be as
 
important as the absolute level of pilot enrollment. For example, Z.E. Gliwice will need to
 
address the following questions:
 

" 	 Is there a conspicuous absence of participation within one or more important 
industry sectors? 

o Is plant or company size an important determinant of participation? 

" 	 Are there differences in the degree of project interest between domestic and 
foreign-owned firms? 

" Have there been any examples of successfully leveraging multi-facility 
ownership by a single corporate entity'? 

" What features of the pilot appear to be most attractive to participants'? The 
greatest obstacle to acceptance? Can these be easily modified? 

Once these factors are sorted out, it is possible to extrapolate the probable overall, full-scale 
project participation by drawing upon the market segmentation information described in 
Chapter 4. 
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Cost-Effectiveness and Efficiency of Field Delivery 

Apart from the savings impacts, Z.E. Gliwice must be concerned with how effectively it 
managed the pilot's implementaion. Z.F. Gliwice will need answers to the following types 
of questions: 

[ 	 What lessons have been learned about competitively procuring, managing and 
financially controlling the implementation contractors' services'? 

0 	 What do the quality assurance reports suggest about the technical competence 
and efficiency with which audits and installations were performed? 

o 	 Were procurement lead and lag times as anticipated? If not, why? 

[] 	 How did the pilot foster the development of local and regional distribution and 
"technology delivery" capability? 

O3 	 Were administrative and delivery costs a disproportionate fraction of overall 
pilot costs relative to initial budget estimates? 

o Have Z.E. Gliwice staff acquired valuable experience that could be transferred 
to pilots or full-scale projects in this and other technology areas? 

Customer Perceptions of Satisfaction and Enhanced Service Quality 

Through focus groups, personal interviews and follow-up surveys, Z.E. Gliwice should track 
whether or not customers appear satisfied with the pilot an(, how these perceptions change 3, 
6, 9 months, and a year or more after initial participation. This would reveal the perceptions 
of customers as their business conditions change and as verification efforts reveal how much 
savings have actually been realized. 

It is also important to determine whether customers perceive an increase in their "service 
quality." That is, are other dimensions of their operation (e.g., higher reliability, increased 
throughput, reduced downtime) positively affected, or has DSM served only as a cost­
reduction action? These insights can be qualitativel, and quantitatively documented in the 
case studies Z.E. Gliwice would prepare to help promote the full-scale project. 
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Re-assessment of Full-Scale Project Options 

The evaluation results may indicate that little modification of the pilot's features or delivery 
approaches is needed before full-scale project operation. On the other hand, there may be .1 
need for major "course corrections," or worse, that a full-scale project is simply not 
advisable. 

It is difficult to assess what circumstances may produce any given outcome. However, at 
each stage of the pilot process, formal contingency plans should be developed. Whether the 
revealed problems are budgetary, operational or administrative in nature, logical plans will 
have been thought through in advance to guide further action. 

Comprehensive Retrospective Benefit-Cost Analysis 

Typically, pilot projects are viewed as research, development and demonstration activities
 
designed to reduce the risks and uncertainty of future project activities. As such, they are
 
not normally subjected to the same stringent retrospective benefit-cost analysis as full-scale
 
projects.
 

Nonetheless, it would be useful to perform this type of analysis on this project to gain insight 
into how cost-effective a full-scale project might be. Of course, a pilot project cannot be 
expected to be as cost-effective as a full-scale project because of one-time startup costs, 
project learning and training costs, and economies of scale, but this type of analysis could 
still be very useful in helping to estimate the cost-effectiveness of a full-scale project. 

The outcome of this analysis will be important in securing support and funding for full-scale 
expansion. It will also be instrumental in examining what project features, measures or 
delivery procedures are necessary to eliminate or modify for the full-scale version of the 
project. 

5.8 DSM COST RECOVERY AND REGULATORY INCENTIVES 

Z.E. Gliwice and the other utility companies in Poland face a number of unique challenges 
associated with the post-communist transition to a restructured market economy. However, 
the utility sector in Poland shares a major feature with most of the utilities in the rest of the 
world when it comes to demand-side management: every kWh that the utility sells increases 
revenues and every kWh that the utility does not sell decreases revenues. In this sense, it 
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doesn't really matter if Z.E. Gliwice is still a state-owned enterprise or if it becomes a 
privatized joint-stock company, as currently planned. In either case, under current tariff 
regulation, reduced sales (whether from DSM, declining industrial production, or simply 
mild weather) will result in reduced revenues which is bad for the fiscal health of the 
company. Therefore, a powerful disincentive exists for Z.E. Gliwice to implement a pilot 
DSM project or to participate in the future to implement an aggressive full-scale DSM 
program. 

This problem, not unique to Z.E. Gliwice, goes to the heart of the evolving legal and 
regulatory framework of Poland's utility sector. For this reason, the problem was presented 
in Section 5.2 of Part 1 of this report as a national institutional policy issue: the legal and 
regulatory framework under which the power sector operates in Poland should ensure that 
integrated resource planning (IRP) is the most profitable plan for the utility as well as the 
least-cost plan for its customers and society at large. To the extent that DSM is a least-cost 
electric resource, a mechanism must exist to not only remove the powerful disincentive for 
DSM, but to also provide the utility with a positive incentive to implement DSM. In Section 
.i.2 of Part 1, two mechanisms were described: 1) recovery by the distribution companies 
of DSM costs through electric rates and 2) the ability of the distribution companies to earn 
financial incentives to implement DSM. 

The day may come when a regulatory framework for IRP exists in Poland, through the 
possible passage of energy laws, the establishment of energy regulatory authorities, and the 
subsequent promulgation of regulations governing the operation of the utility sector. 
However, in anticipation of the implementation of a DSM pilot project, it would be 
imprudent to wait for such a comprehensive system to evolve at the national level. 
Therefore, some of the basic principles for removing the utility disincentive for DSM are 
proposed here as part of the pilot project design. it is proposed that these principles could be 
implemented on a one-time, experimental basis strictly associated with the pilot project. 
Then, the outcome could be evaluated for application in a more systematic way at the 
national level. In a sense, the pilot project would provide the opportunity for not only a 
technical and programmatic proof-of-concept, but also for an institutional one. 

This section first describes what these principles for DSM cost recovery and regulatory 
incentives are (referred to hereafter as "DSM incentives"). Then, two different mechanisms 
are proposed that could accomplish essentially the same outcome: 1) the provision of the 
DSM incentives through the transfer tariffs that the Polish Power Grid Company (PPGC) 
charges to Z.E. Gliwice and 2) the provision of the DSM incentives through the retail tariffs 
that Z.E. Gliwice charges its customers. 
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DSM Incentive Mechanisms 

A number of DSM incentive mechanisms have been developed and implemented throughout 
the United States in the last ten years. These can serve as a starting point for the 
consideration of comparable mechanisms in Poland. The development and use of DSM 
incentive mechanisms depend on the specific goals of regulators and the motivations of 
utilities involved in the process. Therefore, there is no attempt here to define the "best" 
mechanism, which in most cases will probably be a combination of mechanisms. Following 
is a brief description of the most common DSM incentive mechanisms.' 

Recovery of DSA! Project Costs. Most participants in the IRP process agree that the 
recovery of DSM project costs is required in order to obtain the enthusiastic support of 
utility management to aggressively pursue IRP goals. This view holds that utilities should be 
able to recover all allowable direct costs to design, implement, and evaluate DSM projects. 
These costs include the incent'ves paid to customers (such as rebates) to motivate their 
participation in the projects, payments to vendors (such as bids by energy service companies) 
to compensate them for implementing projects, and other project-related expenses such as 
advertising, labor and administration. Most jurisdictions that have adopted DSM incentive 
mechanisms typically allow for the recovery of DSM prcject costs. In most cases, the cost 
recovery is not inherent in the incentive mechanism but is provided through another 
complementary process for this purpose such as a surcharge or a deferral mechanism. 

Recovery of Lost Revenue. A major disincentive to DSM is the lost revenue 
(associated with unavoidable fixed costs) from foregone sales of electricity that customers 
don't buy because of end-use efficiency. Absent the decoupling of revenues from sales (see 
the following point), utilities should be able to recover the lost revenue on fixed costs. 
Variable costs (primarily for fuel) are not incurred and are therefore not "lost." 

DecouplingRevenues from Sales. Decoupling the direct relationship between a 
utility's revenues and its sales volume removes the utility's short-run incentive to sell 
additional electricity. While decoupling eliminates the issue of the recovery of lost revenues 
from DSM, it also has a much broader impact on utility operations. Decoupling mechanisms 
make utilities indifferent to sales volume since their revenues are decoupled from sales, then 
determined administratively. Another approach decouples revenues from sales, but instead of 
being administratively determined, revenues are then "recoupled" to some other attribute, 
such as the rate of customer growth which allows the utility to recover a fixed amount of 

I Regulator*, Incentives for Demand-Side Management, Steven M. Nadel, Michael W. Reid, and David R. 
Wolcott, eds. Washington, DC: American Council for an Energy-Efficient Economy, 1992. 
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revenue per customer. Revenues vary only as the number of customers varies, thus, the 
utility is indifferent to sales volume and is motivated to serve its customers' energy service 
needs at the lowest possible cost. 

Some regulators believe that decoupling is a fundamental fix to the deficiencies of traditional 
regulation. However, others do not necessarily see decoupling itself as a panacea because it 
does not provide a positive incentive to promote DSM (see the following point). 
Furthermore, since decoupling shifts risk from utilities to ratepayers, it can have the side 
effect of making utilities indifferent to issues that could raise rates (e.g., cogeneration 
bypass) or degrade customer service. Utilities have generally been less quick to embrace 
decoupling because it removes a potential avenue to profitability. 

Provision of Positive Incentives. A positive incentive may be required to motivate 
utility management to overcome the perceived risk of implementing DSM projects.
 
Regulators increasingly agree that utilities should earn increased profits, at least initially, for
 
successfully accomplishing their goals in IRP (e.g., implementing a resource plan with the
 
lowest societal costs) and DSM (e.g., acquiring all cost-effective DSM resources). Among
 
various possible positive incentive mechanisms, there are no inherent differences in the
 
amount of bonus provided. Instead, the value of the incentive depends on several other
 
factors that can be built into any mechanism.
 

The primary factor is the magnitude of the incentive that regulators allow. Regardless of the 
mechanism, regulators generally decide what an appropriate incentive amount is for an 
expected level of utility performance. A second factor is whether thresholds are established 
that must be exceeded before incentives are earned. Some jurisdictions allow incentives to 
be earned on the first kWh saved while others require that a threshold amount of savings 
must be achieved before an incentive begins to accrue (others even provide penalties if 
savings are particularly low). A third factor is whether caps are established to limit the 
maximum incentive that can be earned. Caps can keep incentives from becoming excessive, 
but once the cap is reached, a utility has little incentive to continue pursuing the desired 
behavior. The final factor is the amount of time over which a bonus is earned. A bonus 
today is better than a bonus tomorrow, considering both the time value of money and the 
uncertainties of regulatory continuity. 

Pilot Project Implementation of DSM Incentives 

In considering the implementation of any DSM project in Poland, even a pilot project, it 
seems clear that some DSM incentive mechanism is needed to obtain the enthusiastic support 
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for the enterprise by the host utility. Assuming acceptance of that assertion, only one 
question remains: Which mechanism and how should it be implemented'? This question has 
not been easily answered in the United States, where a number of different mechanisms and 
combinations thereof have been implemented in various regulatory jurisdictions. 

The recommendation that follows represents an attempt to balance the need of Z.E. Gliwice 
to have the basic disincentive for DSM removed while recognizing the state of flux of the 
institutional environment and the difficult conditions of the economy. For example, because 
of the existing uncertainty regarding the development of government policies for the utility 
sector, the concept of decoupling seems too radical and comprehensive to implement at this 
time. In a similar fashion, it seems unreasonable to reward Z.E. Gliwice with a positive 
incentive when so many other enterprises are struggling in the difficult economic 
circumstances of the post-communist transition. 

Removing decoupling and positive incentives mechanisms leaves the recovery of DSM costs
 
and revenue losses as the available mechanisms. With these two, at least Z.E. Gliwice will
 
be indifferent to the impact of DSM on its revenues, even if it does not receive reward for
a 
implementing DSM. This approach also seems reasonable in a pilot project context, in 
which the basic risk of doing something new is compensated while avoiding the possibility of 
windfall gains from unanticipated outcomes. 

Having settled on the recovery of DSM costs and revenue losses, the question remains: how 
to provide for their recovery'? The answer lies in the two cashflow streams that Z.E. 
Gliwice handles in its operations: 1) the transfer tariffs it pays to PPGC for power from the 
grid and 2) the retail tariffs it collects from its customers. Following is a discussion of how 
each approach might work in practice: 

DSM Incentives in Transfer Tariffs. Z.E. Gliwice currently purchases the majority 
of the power it distributes from the PPGC, the operator of the transmission system (a smaller 
portion of power is purchased directly from local generators in its service territory). PPGC 
charges wholesale rates for the bulk power in transfer tariffs, which are currently regulated 
by the Ministry of Industry and Trade (this arrangement may change in the future if an 
Energy Regulatoiy Agency (ERA) is established with authority over all utility rate setting). 
The DSM project costs and revenue losses could be calculated and then deducted from the 
transfer prices that Z.E. Gliwice pays to PPGC. 

The rationale for this approach would be that PPGC would be operating under an obligation 
to acquire and dispatch the least-cost electric resources available throughout the Polish power 
system (including power from generators and DSM from distribution companies) to meet the 
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system load. To the extent that the DSM resources offered by Z.E. Gliwice represent 
relatively low-cost resources compared to available supply-side resources, the entire system 
would benefit. The cost to PPGC of allowing Z.E. Gliwice to recover its DSM costs and 
revenue losses would be added to the transfer tariffs charged to all PPGC customers and thus 
would be borne by all ratepayers throughout the country. 

The transfer tariff approach to providing DSM incentives would also work well for the 
distribution of credits obtained by Poland from multilateral development banks for power 
sector investments. Under the presumption that PPGC is the single national entity receiving 
MDB loans, it could disperse the loan proceeds for DSM investments through credits on 
transfer tariffs to the distribution companies. The loans could either be repaid from the 
national cashflow from PPGC's sales of power to the distribution companies or from 
individual distribution companies out of the resource savings they obtain from the DSM 
savings occurring in their customers' facilities. 

DSM Incentives in Retail Tariffs. Z.E. Gliwice sells the power it distributes to its 
customers and collects revenues through retail tariffs currently regulated by the Ministry of 
Finance (an arrangement that could also change with the creation of the ERA). The DSM 
project costs and ievenue losses could be calculated and then added to the rates Z.E. Gliwice 
charges its customers. 

The rationale for this approach would b- that Z.E. Gliwice would be operating under an 
obligation to acquire and distribute the least-cost electric resources available to it (including 
power from PPGC and its generators as well as DSM from its customers) to meet its local 
load. To the extent that the DSM resources offered by its customers represent relatively 
low-cost resources compared to available supply-side resources, Z.E. Gliwice would benefit. 
The cost to its customers of allowing Z.E. Gliwice to recover its DSM costs and revenue 
losses would be added to the retail tariffs charged to all Z.E. GliwicL customers and thus 
would be borne by all ratepayers throughout its service territory. 

Details and Variations on the Theme 

The discussion above is only a rough sketch that poses the two approaches as independent 
choices. A discussi n of some details and nuances that might accompany the implementation 
of either approach follows. 

Shared Savings. In both cases above, the total benefit discussed is that available to 
Z.E. Gliwice in terms of its recovery of DSM costs and revenue losses. There is another 
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benefit that accrues automatically to PPGC: the total resource savings it obtains from not 
having to acquire and provide the power that is avoided by the DSM happening in Z.E. 
Gliwice's customers' facilities. On the one hand, it would be easy to allow PPGC to retain 
those resource savings and recognize them as an inducement to PPGC to go along with 
whichever scheme. On the other hand, it would be possible to calculate those resource 
savings and then share them through some split (e.g., 50:50) between PPGC and Z.E. 
Gliwice (as a credit on transfer tariffs). This approach would essentially introduce a positive 
incentive to Z.E. Gliwice into the equation. Z.E. Gliwice could similarly pass through a 
share of the resource savings to its customers (as a credit on retail tariffs). In one 
jurisdiction in the United States that employs this approach (New York), the resource savings 
include the environmental externality costs avoided by DSM, which adds an extra dimension 
to the equation. While this approach may be more equitable, it would certainly add 
complexity to the arrangement and might not be warranted. 

Combination Approach. The two approaches to providing DSM incentives described 
above need not be mutually exclusive. A system could be devised in which a combination of 
the two approaches could operate. Some recovery of DSM costs and revenue losses could be 
obtained through the transfer tariffs and some through the retail tariffs. However, while this
 
approach may also be more equitable, it also would add complexity to the arrangement and
 
might not be warranted, especially for a pilot project.
 

Importance of Tracking Systems !,id Impact Evaluation. One of the beauties of the
 
decoupling approach to DSM incentives mentioned above is that there is no need to precisely
 
track the DSM costs and revenue losses. Tariffs are determined administratively, 
independent of sales, through a regulatory process. However, the two DSM incentive 
approaches pr.sented here would require rigorous tracking of project costs and the savings 
achieved by the project which would be the basis for determining revenue losses. Both of 
these processes are described in the DSM pilot project design (tracking systems in Chapter 7 
and impact evaluation in Section 5.6.). Both activities can be costly and are subject to some 
subjectivity end game playing (the utility might be motivated to inflate costs and savings to 
increase the revenues it would be allowed to recover). Nonetheless, both activities are 
essential for the conduct of a pilot project in order to document and prove the concept. 
Therefore, either approach is warranted with the caveat that special attention needs to be paid 
to the tracking systems and impact evaluations to ensure that they present independent, 
objective data. 

All-Source Competitive Bidding. The two methods mentioned above provide Z.E. 
Gliwice with a guaranteed recovery of its DSM costs and revenue losses. This is probably 
appropriate in the short term to overcome resistance to a new idea, especially for the 
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implementation of a pilot project. However, a more market-based mechanism can be 
envisioned in the use of the transfer tariffs as the vector for providing DSM incentives: an 
all-source competitive bidding system, involving both supply and demand-side resources. In 
this approach, PPGC would hold an annual auction for essentially the baseload portion of 
system load. Generators and independent power producers would bid an amount and price to 
supply power to PPGC and distribution companies, ESCOs, and large customers would bid 
an amount and price to supply DSM resources. PPGC would rank order the bids on an 
integrated resource planning basis (taking price and non-price factors, e.g., reliability, into
 
consideration) and then contract for the least-cost resources. For DSM resources that are
 
contracted, PPGC would pay over the year through the transfer tariffs. To the extent that
 
the winning price that a distribution company bids is greater than or equal to its DSM costs
 
and revenue losses, the approach yields essentially the same -,utcome as the more
 
deterministic approach proposed above.
 

Cost to Non-Participants. In both approaches proposed above, all ratepayers end up 
footing the bill for the DSM investments. In the transfer tariff case, the DSM costs and 
revenue losses are spread across the entire Polish ratebase which would probably mean they 
would be relatively insignificant. In the retail tariff case, the costs are spread across the 
ratebase of Z.E. Gliwice, which could cause a more noticeable impact on bills. In either 
case, an argument can be maau :nat ratepayers who do not participate in making DSM 
investments will suffer bill increases. This argument is partially offset by the fact that all 
customers will benefit from the total resource savings of DSM, to the extent they are retained 
by PPGC and Z.E. Gliwice and reflected in overall lower bills for everyone. Nonetheless, 
this issue has been a problem in the United States where non-participants (especially large 
industrial customers) complain of paying for DSM in their bills without receiving any 
benefits. 

Two ways of dealing with this problem have evolved which could possibly be applied in 
Poland to the extent that the issue is raised. One approach (applicable to the retail tariff 
approach above) would be to recover the costs associated with DSM investments in a 
particular class of customers from that class. For example, relevant to the industrial DSM 
pilot project design propos..d in this report, Z.E. Gliwice would recover the DSM costs and 
revenue losses through retail tariffs of only the industrial customers, leaving no impact on 
residential and commercial bills. Alternatively, the DSM costs could be assessed on the 
individual customer participating in the project and receiving the DSM benefits. In that case, 
a "DSM charge," based on the actual investment in a customer's facility, would be assessed 
on that customer's bill until the total investment cost is recovered. The charge could be 
proportioned to be less than the savings accruing during any particular period, leaving the 
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customer with an incentive to paricipate, in addition to the incentive of obtaining up-front 
capital from the utility for DSM improvements. 

Practical Implementation Issues. Finally, the question arises regarding how to 
implement either one of these schemes in practice within the context of the industrial DSM 
pilot project proposed in this report. In either case, agreements would have to be reached 
among participating parties. These parties would be Z.E. Gliwice, PPGC., and the Ministry 
of Industry and Trade (or ERA) for the transfer tariff approach and Z.E. Gliwice and the 
Ministry of Finance (or ERA) for the retail tariff approach. In either case, the agreements 
should include an obligation for Z.E. Gliwice to keep records associated with the DSM costs 
and revenue losses resulting from the pilot project activities. If necessary, to reduce the 
institutionai risk of doing something new, "two sets of books" could be kept, showing how 
tariffs would have been calculated normally versus how they are calculated with the DSM 
incentive. Part oi the pilot project evaluation would then be a comparison of the two 
accounts to document both the rate impacts of DSM on the system as well as the extent to 
which Z.E. Gliwice was "made whole" through the process. The results could then be 
extrapolated to the national level to judge the impact of full-scale DSM projects on Poland's 
utility sector. 
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CHAPTER 6: END-USE LOAD RESEARCH ELEMENT 

This industrial DSM pilot project contains an end-use load research element as an integral 
component of project design. End-use load research is an important complement to the
 
demand-side management actiV ities undertaken by utilities. By understanding how its
 
customers use electricity in their facilities, 
 utilities can more accurately gauge the DSM
 
resource potential available to them. 
 Load research also plays an important role in impact

evaluation, through which the actual costs and savings of DSM are accurately determined.
 
Finally, the establishment of a load research staff or department at a utility can go a long
 
way toward increasing the level of customer service, as utility staff interact with their
 
customers and learn more 
about their needs for energy services. This last point is especially
relevant in Poland, where utilities are realizing the need to change their market outlook, from 
a strong tradition as commodity vendors to one of energy service providers. 

In the project which led to this report, a mini end-use load research activity (spot monitoring 
program) was undertaken with Z.E. Gliwice as a preliminary way to introduce the basic
 
concept of load research to the DSM pilot project design process. In this chapter, the
 
activities and results of the spot monitoring program are described. The objectives and
 
methodology of the load research element of the pilot DSM project are then presented. 
 In
 
this sense, load research is defined as a separate pilot project activity because it typically
 
involves different people at the utility whose tasks are performed independently and at 
different times than the DSM project implementation staff. In fact, this independence is 
essential for the integrity of the load research results, which in the case of impact evaluation, 
must be scrupulously objective and impartial. The chapter continues with details about the 
proposed sampling plan, monitoring equipment, and data collection and processing protocols. 
It concludes with a discussion of the data atnalysis activities that will support and complement 
the DSM pilot project implementation. 

First, however, a brief description of the history and process of utility load research in the 
United States is appropriate to fix the role of this technical discipline within utility 
operations. Utilities have been conducting load research in the United States for over sixty 
years. Traditionally, load research provided data needed for cost allocations and the 
resulting cost-of-service information.' Most demand-related costs of production, 
transmission, and distribution facilities can be allocated to the classes of service based on 
system peaks, class peaks, or individual customer demands that are determined from load 

I Load Research Manual, Association of Edison Illuminating Companies, Birmingham, Alabama, 1990. 
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research data. The introduction of time-of-use tariffs expanded most utility load research
 
activities to include analysis of customers' demands during on- and off-peak periods. Load
 
data also played an important role in informing utility load forecasts.
 

Historically, load research activities focused on the acquisition and analysis of "whole
 
premise" customer data (i.e, billing data). However, recently load research has evolved to
 
include the collection and analysis of customer end-use consumption data. Utilities now face
 
competitive pressures that force them to better understand how their customers 
use
 
electricity. For example, load data can provide concrete information about the strengths and
 
weaknesses of certain marketing programs. With the advent of DSM programs, the need for
 
good end-use load data has dramatically increased. For example, load research data are
 
necessary to evaluate the cost-effectiveness of DSM programs and their impact on utility
 
operations. 

Exhibit 14 shows the activities of a typical load research process. From planning the
 
objectives of load research, a sample design is undertaken, and data are collected, processed,

and analyzed. The results are then applied for some evaluation purpose. In the case of this
 
report, load research will be used to evaluate the results of the industrial DSM pilot project.
 

6.1 BACKGROUND AND RATIONALE 

The Load Research Element is intended to furnish an assessment of the potential DSM
 
resources 
in Z.E. Gliwice's service territory, which will ultimately help the utility to provide

market-oriented services that are 
more responsive to its customers' needs. Z.E. Gliwice staff
 
will also be trained so that they can extend the program to full-scale implementation in the
 
future.
 

Although load research will be conducted on industrial, commercial, and residential 
customers, the focus of the pilot project will be the industrial sector, which accounts for ,he 
major portion of the company's electricity demand. Between 2 to 5 percent of Z.E. 
Gliwice's peak load (52 to 130 MW) will be analyzed by the load research element. The 
program's primary sources of data, which will be used to evaluate the potential impacts of 
DSM measures, will be: 

whole-premises data (kW and kWh) 
end-use data measured by monitoring instruments
 
billing data from selected customer groups
 
survey data collected from a wide range of customers.
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Exhibit 14
 
The Load Research Process
 

Planning
 
" Objectives
 
* Resources
 
" Budgets & schedules
 
- Organization
 

Sample Design & Implementation 
• Sampling techniques & sizes 
• Sample selection 
* Installation 

Data Processing 
* Retrieval & translation 
* Editing
 
"Storage
 

Data Analysis & Applications 
" Analysis techniques 
" Expansion 
"Applications 

Program Evaluation 
* Programs
 
" Projects
 
* Software 
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The load research element incorporates in its design the load research experience of several 
U.S. utility companies, as well as the field experience gained from the spot monitoring 
activities in Z.E. Gliwice's service territory. It was also designed with sufficient flexibility 
to overcome many of the constraints faced by Poland's residential, commercial, and 
industrial sectors during the country's transition to a market-oriented economy. 

6.2 SPOT MONITORING PROGRAM 

The spot monitoring program was undertaken between March and June 1993 as a quick, in­
field trial to test U.S. load monitoring equipment under Polish conditions, to introduce the 
concept of demand-side management to local utility personnel, and to gauge the reactions and 
responses of the customers who were monitored. It also helped to define the most suitable 
and cost-effective instruments, seminars and training, and venues for vendor participation in 
the pilot load research element. Last, and most important, this program allowed for the 
collection of load profiles on several end-uses. 

In October 1992, Z.E. Gliwice was selected to help implement the pilot load monitoring 
program. Several industrial plants were contacted to solicit their cooperation for the first 
field monitoring trial. From these plants, one steel mill, one coal mine, and one central
 
district heating plant were selected as the sites at which the monitoring program would be
 
tested.
 

The coal mine represents a class of heavy electricity customers that are served Linder the 
high-voltage tariff. Because nearly 20 of Poland's 54 coal mines are in Z.E. Gliwice's 
service territory, the mining industry represents a major portion of the company's system 
load. Most of Poland's mining operations operate continuously on weekdays and do not 
operate on weekends. There is very little seasonal variation in the coal mines' loads. 

The steel mill also represents a class of heavy electricity customers served under the high­
voltage tariff. Because Z.E. Gliwice's service area contains a high concentration of steel 
plants, these users account for a major portion of the company's system load. As a result of 
production cutbacks, some of the steel mill operations in Z.E. Gliwice's territory are 
candidates for flexible time usage. 

The district heating plant represents a customer class that exhibits seasonal variation in 
demand and usage. These plants are not only electricity consumers but may also generate 
electricity. 
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In addition to these three industrial plants, a vocational school and a children's clinic were 
selected as representative sites in the commercial sector. One unit of flats in a high-rise
 
apartment building and one single-family dwelling were added to represent the residential
 
sector.
 

By February 1993, site visits had been conducted, and instruments had been procured and 
delivered to Z.E. Gliwice. Two types of power monitoring equipment were acquired for this 
project through competitive bidding. For the heavy industrial loads, tour Rustrak Ranger 
power monitors (model RR2-1233A) were purchased from Mark IV Instruments, Inc. The
 
Rustrak data were downloaded to spreadsheets for analysis using its own Pronto software
 
product. 
 For the lighter commercial and residential loads, ten power monitors manufactured 
by Pacific Science and Technology, Inc. (TOU series) were purchased. Training was 
provided by the equipment vendors and seminars on instrument installation were held with 
the help of the technical and marketing department of Z.E. Gliwice. 

Z.E. Gliwice followed a tight schedule for the monitoring program, and by late June 1993,
 
the spot monitoring task was completed and reports submitted.
were Also, the end-use load 
profiles were stored on electronic diskettes and the data were organized and presented in both 
graphic and tabulated form. 

For the industrial customers, recordings were made on current, voltage, real and reactive 
power, and power factor of individual motors or furnaces. In the case of residential and 
commercial sites, the whole-premise energy consumption (kWh) was recorded, as there were 
on-off and time-of-day recordings of the lighting circuit, hot water pumps, and refrigeration 
compressors or fan motors. 

Findings by Industrial Site/Sector 

Jastrzebie Coal Mine. The fan motor at the main shaft of the Jastrzebie coal mine 
was a 1.6 MW motor of constant speed and 24 hour continuous operation. The load on the 
1.9 MW motor for the No. 2 shaft elevator varied between weekdays and Sunday, at a ratio 
of almost 3 to 1. Together, these two motors consumed 16 million kWh of electricity in 
1992. The cost of this consumption was $535,000. 

Huta Baildon Steel Plant. The 10 MW, 15 metric arcton capacity electric furnace at 
the Huta Baildon steel mill ( )erates in batch mode at between 25-75 percent load. The 
furnace's electricity cost was about $56,000 a month, on average. By scheduling a shift in 
the evening, it is possible for the plant to avoid the high demand charge. 
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The induction fan motor at the filtering station was on steady operation. The shaft 
(resistance) furnace and the induction furnace were monitored, but they are not operated on a 
regular schedule. 

The load profile of the electrolysis bath was recorded for five days in March. It showed the 
variation in load from day to day depending on the demand for hydrogen. Air compressors, 
the salt bath furnace, and rolling mill motors were monitored as well. Like the fan motors 
and shaft furnace, there were several units of different sizes that could be used 
interchangeably. The electric dryer at the welding electrode plant was the only end-use that 
showed consistent load during the weekdays. 

Laziska DistrictHeating Plant. Combustion air fan and induction fan motors, coal
 
crusher motors, feed water pumps, and cooling water pumps were monitored and their load
 
profiles recorded.
 

Commercial and ResidentialSectors. Power usage for household and institutional 
lighting is not as high as that in the United States. However, there are a vast number of hot 
water circulation pumps in institutional buildings and high-rise apartments, associated with 
the district heating system. 

Because the security systems in the school and clinic were not as good as those in industrial 
customer facilities, the monitoring instruments could not be secured for the duration of the 
spot monitoring. Also, because some of these sites' electrical systems were old, it was often 
difficult to hook up or attach instruments. 

The single-family dwelling monitored had an electric hot water heater, electric stove, water 
pump and incandescent lighting. The apartment unit monitored did not have any major 
electric appliances except a refrigerator. Its lighting load appeared to be the major portion of 
the whole-premise load. 
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Results 

The results of the spot monitoring program confirm the need for and applicability of end-use 
load research in Poland. The majority of the data gathered will be useful to Z.E. Gliwice, 
its customers, and potential suppliers of energy-related services and products. 

'he end-use load data also proved to be very useful in identifying patterns of consumption 
and indicating potential DSM technologies and practices. The data consist of three primary 
components: 

" utility report
 
" RUSTRAK power monitor data
 
" load logger data.
 

These proved to be the most useful and combine to illustrate the overall profile of
 
consumption for each consumer monitored. These data were used to generate typical load
 
shapes for the residential, commercial, and industrial customers. 

The data and analysis were useful in evaluating the following DSM energy efficiency
 
technologies and practices:
 

0 power factor correction
 
ol variable-speed drives
 
o lighting and controls
 
" demand controllers
 
o] industrial controls
 
" high-efficiency refrigerators
 
o load optimization 

o peak load shaving. 

The results of this pilot effort clearly indicate the need to expand the end-use monitoring 
program, and the benefits to the utility and its customers from data analysis. Future end-use 
load monitoring programs could be improved by better targeting the specific equipment to be 
monitored, and comparison in advance to billing and consumption data. Following is a 
description of the data collection results. 
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Load Data 

The results of the spot monitoring program are contained in three primary sources of data: 

1. 	 Utility Report - Z.E. Gliwice generated a report for each customer included in 
the program. This report contains a general description of the facility, end-use 
equipment that was monitored, and a summary of load shapes and billing data. 
The report was very useful in corroborating the data from the power monitors 
and load loggers. 

2. 	 RUSTRAK Power Monitor - Data were collected on many examples of typical 
end-use equipment, from large industrial motors and process equipment to 
small household loads. Typical load shapes for commercial and residential 
consumers can be generated from these data, and load shapes can be generated 
for selected industrial applications. The data are useful to evaluate 
opportunities for energy-efficient equipment, load shifting, peak shaving, and 
energy-efficient practices. Data were compiled for voltages, current, power 
(active and reactive), and power factor. 

3. 	 Load Loggers - Data were also collected by load logger instruments, which 
measure on/off cycles for end-use equipment. Electronic power and current 
loggers, as well as lighting loggers (photo sensitive) were used. They were 
found ! be sufficient to enable the collection and transmittal of load data into 
electronic files for further analysis. Data were collected for lighting, motors, 
and general uses. 

Specific results are contained in the following paragraphs with illustrative load shapes. Most 
of the monitoring appears to have been well targeted to electrical consumption equipment and 
systems that could be included in an overall DSM program. 

Load Shapes 

Typical load shapes were generated for the following consumers: 

0 Singol-Family Home - The single-family home exhibited a uniform baseload 
and peak periods of 6:00 to 7:00 and 16:00 to 22:00. The baseload (0.25 kW) 
and peak load (2.25 kW) are lower than in the U.S., but the load shape is 
generally similar. Exhibit 15 illustrates the results for a typical day. 
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Exhibit 15
 
Single-Family Home Load Profile
 

(24 hour, Wednesday, May 12, 1993)
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o 	 School - The school also exhibited the expected load shape with peak loads 
occurring from 7:00 to 15:00 and 16:00 to 20:00 for a typical weekday. The 
weekend load profile was relatively flat. Exhibit 16 illustrates the school load 
profile. 

" 	 Hospital - The hospital load profile was predictable, with peak load occurring 
from 6:00 to 18:00, and the baseload steadily declining from 18:00 to 06:00 
for a typical day. The weekend load profile exhibited a smaller peak load, but 
the shape was consistent. Exhibit 17 illustrates the hospital load profile. 

" Industrial - The spot monitoring program concentrated on monitoring large 
end-use equipment, not entire facility loads, at the steel mill, coal mine, and 
district heating plant. The results were aggregated into facility load shapes 
that generally conform to overall load shapes. Exhibits 18 through 20 
illustrate these load profiles. 

DSM Energy-Efficient Technologies 

The end-use data clearly identified the applicability of several energy-efficient technologies 
that could be included in an overall DSM program. These technologies and their applications 
are summarized as follows: 

o 	 Motor Loading/PowerFactorCorrection - Most industrial equipment and 
commercial facilities exhibited lower than acceptable power factor (cos phi), 
e.g., the hospital's overall power factor was approximately 0.7 during off-peak 
periods and 0.8 during peak periods (see Exhibit 21). For industrial 
equipment, power factors as low as 0.5 were observed (see Exhibit 22). This 
indicates that there are underloaded motors in operation. A program to 
replace motors with the correct size would improve cos phi and also improve 
motor efficiency (reduce kWh). Alternatively, capacitors could be installed to 
correct 	cos phi (but no kWh savings would result). 

o Variable Speed Drives - Exhibit 20 shows that pumping flow from the district 
heating company is met by shutting down the main pump for several hours per 
day. It may be possible that the installation of variable speed drives on the 
pumps could meet flow conditions, using lower energy requirements. 
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Exhibit 16
 
School Load Profile
 

(24 hour, Friday, May 7, 1993)
 

201 

186 ..... ..........................................
..................................................
.......-.........................
 

........
....... ............. 
 . ..............
12 ................................... ....... ...........................................................................................................
 

10 -......................... ................................. ....... ...........
 

6 - .................................................
 

4 - -. 
..I.. ... ...
 

2 - .. 
.. ...... .. .. ..
 

02 - ..........
 

0 12 3 45 6789 10 1112131415" 61718"92021222,324
 
HOUR
 



Exhibit 17 
Hospital LoJ ,-'rofile 

(24 hour, Tuesday, May 4, 1993) 
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Exhibit 18
 
Jastrzebie Coal Mine Load Profile
 

(24 hour, Wednesday, April/May 1993)
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Exhibit 19
 
Huta Baildon Steel Mill Load Profile
 

(24 hour, Monday, March/April/May 1993)
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Exhibit 20
 
Laziska District Heating Plant Load Profile
 

(24 hour, Wednesday, May/June 1993)
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Exhibit 21 
Hospital Power Factor 
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o Lighting and Controls - Much of the commercial baseload low power factor 
can presumably be attributed to fluorescent lighting using conventional ballast 
and low-efficiency tubes. A program of re-lamping and ballast replacement 
would improve power factor and decrease load requirements. In addition, the 
pattern of lighting usage indicates that automated lighting controls could reduce 
consumption (Exhibit 23). 

Exhibit 23
 
School Hallway Lighting Pattern
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o 	 Industrial Controls - Some of the industrial end-use equipment exhibited a 
pattern of widely fluctuating demand, indicating that existing controllers 
operate with a very wide deadband. The replacement and installation of 

RCG/Hagler Bailly 



106 

c 

END-USE LOAD RESEARCH ELEMENT 

modern digital-based ,:ontrol systems would optimize these operations and also 
reduce energy consumption (Exhibit 24). 

Demand Controllers- The data indicate that some industrial equipment that 
comprise a production train (i.e., equipment that is dependent on other 
equipment to form a sequential industrial process) could better be optimized to 
control equipment operation and stop/starts. A demand controller would 
optimize this demand and ultimately reduce energy consumption. 

Exhibit 24 
Industrial Salt Bath Power Profile 
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DSM Energy Efficiency Practices 

In sorting through the data, several energy efficiency practices were revealed that could be 
introduced to reduce consumption and peak-load demand: 

" 	 Lighting - Many of the commercial applications had uniform lighting 
consumption patterns for all days of the week, and at some odd hours. 
Utilizing lighting only when necessary would conserve energy. 

o 	 Peak-Load Shaving - Many of the industrial processes were described as batch 
processes and the data supported this pattern of consumption. It may be 
possible to shift these loads to off-peak periods, or use demand controllers. 

C 	 Load Optimization - Many of the end-users were operating at loads below the 
rated load of the equipment, and some at higher loads. The report supported 
this finding by noting reduced industrial outputs at many points in the process. 
Industrial processes should be well matched with the equipment that make up 
the process so that equipment operates at near optimum efficiency. 

6.3 	 LOAD RESEARCH OBJECTIVES 

In support of the DSM pilot project, the objectives of the pilot load research element are to: 

" 	 conduct a practical customer survey that will serve as a basis for selecting the 
sample population for end-use load research 

o 	 extract and analyze information from the monthly billing data of 100 large 
customers in the service territory of Z.E. Gliwice 

" 	 estimate the electric load characteristics of the major market segments within 
the territory of Z.E. Gliwice 

" 	 carry cut the load monitoring program to collect and examine the actual end­
use and whole-premise load records before and after the DSM measures are 
implemented 
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[ 	 develop the capabilities of Z.E. Gliwice staff to understand how electricity is 
used by the company's customers, and to conduct a cost/benefit analysis within 
the framework of local conditions. 

6.4 	 LOAD RESEARCH METHODOLOGY 

Survey 

A simple survey was designed to serve as a guide in collecting preliminary information on 
the customer mix in Z.E. Gliwice's service territory. It is anticipated that the survey will 
cover the residential, commercial, and industrial sectors. However, the survey will 
emphasize a wide range of industries to support the DSM pilot project. Z.E. Gliwice's 
billing data will be used to provide information that will help focus the survey efforts. The 
results of this survey will help researchers determine a more significant and representative 
sample 	population for the load research element. 

The survey is divided into two parts: 

0 	 Information sheets, which are largely concerned with general information on 
the physical and electric layouts of a site, and information on end-uses, 
electricity tariffs, whole-premise consumption history and projection, and any 
recent changes at the site. 

O 	 Monitoring data sheets, which are largely concerned with the procedure and 
data format employed when the site is the subject of selected load monitoring. 

These 	data sheets were developed as a result of the spot monitoring program conducted at 
Z.E. Gliwice, and are included as Appendix A to this report. 

Market Analysis 

Z.E. Gliwice's monthly billing data will be examined to determine market patterns by total 
power usage (kWh), peak demand (kW), and tariff class. During this exercise, billing data 
for 100 or more large industrial customers of Z.E. Gliwice will be analyzed to better 
understand the load characteristics of this major market segment. 
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The statistics on usage patterns will be tabulated and transferred from the billing file in the 
company's customer service department to an electronic file for use on personal computers. 
The electronic billing data file will then be used to construct a distribution of Z.E. Gliwice's 
sales among various market segments according to kW, kWh. and tariff class. 

From this distribution, a stratification will be adopted to focus on heavy users such as 
industrial sector companies. The stratification, in turn, will be used to formulate the 
approach to load research. As an illustration, an estimated distribution, based on the Polish 
national average, is presented below: 

13 55% of electrical energy is used by industrial users 
[] 18% by residential users 
0 11% by commercial users 
O 7% by agricultural users 
0 7% by transportation users. 

The results of the survey and the billing data analysis will be used to plan the rest of the load 
research element. These results will also inform the implementation of the pilot DSM 
project. 

Market Segmentation 

Each of the three sectors to be examined in the load research element (industrial,
 
commercial, and residential) will be segmented 'o gain a better understanding of specific load
 
characteristics within the sector. Industrial product code, tariff class, annual usage (kWh)
 
and demand level (kW) will be used to segment the industrial sector. The residential sector
 
will be divided by building type (single-family dwellings vs. multi-family high-rise buildings)
 
and end-use. The commercial sector will be segmented by public institutions (e.g., schools,
 
hospitals, community buildings) vs. privately owned buildings (e.g., shops, offices) and by

end-use. 
 The flexibility designed into the program will allow the local characteristics of each 
market segment to be taken into consideration. 

6.5 LOAD RESEARCH SAMPLING PLAN 

The goal of the sampling plpn is to have a simple approach, yet one that yields meaningful 
results with reasonable .tatistical reliability. This involves placing limitations on both the 
sample customer selec,,on and the end-uses to be monitored. The design selected for this 
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plan segments the population into market sectors, and further sub-divides the sectors 
according to specific criteria based on end-uses. 

Sampling Frame 

The sampling frame determinecs the key characteristics of customers' load profiles. In this 
regard, the load research element must maintain a close relationship with the pilot DSM 
project so that it can serve as a basis to project the impacts of DSM measures across the
 
entire customer population. The key variables to be investigated in the sampling are the
 
timing of electricity use and the amount of electricity use per customer group, per end-use
 
group, or per part of a distribution feeder circuit.
 

For example, the limited exposure to the Z.E. Gliwice service territory gained through the 
spot monitoring program indicates that lighting is a major end-use of electricity for 
commercial and residential customers. Air conditioning, either window units or central 
system (HVAC). is not a significant power load now, nor will it be in the next few years. 
Electric hot water heaters and electric clothes dryers are not used in most households or
 
commercial establishments. Instead, hot water pumps for space heating and domestic usage
 
are prevaleat in commercial and multi-family buildings. Refrigerators aid televisions are 
found in nearly every household. Electric ranges are the main form of cooking in regions 
where gas lines are absent. 

The spot monitoring program results also suggest that the end-use pattern of the industrial 
sector varies among different industries. This is especially true for heavy industries that 
have excess capacity or are in the process of being transformed. The load research element 
will target the major uses of electricity within sectors, and the sampling frame will seek to 
determine these major end-uses. 

Industrial Plan 

Since there are many different industrial customers in Z.E. Gliwice's territory, billing data 
will be used to segment them into groups. Either SIC codes or products/processes can be 
used as the basis for making the following classifications: 

RCG/Hagler Bailly 



111 END-USE LOAD RESEARCH ELEMENT 

Process Selection 

[ coal mining
 
[ iron and steelmaking
 
" non-ferrous metals
 
[] chemical (including refineries)
 
0 stone, clay and glass (including cement)
 
" metallic products
 
" textiles and garments
 
[] food processing
 
" pulp and paper
 
o district heating
 
" others.
 

Because Polish industries are changing quickly and to ensure that the whole-premises load
 
data derived from the billing records represent the most important DSM resources, the
 
sampling plan will use the following criteria for industrial customers:
 

o 	 An industry group must represent a significant portion of the total industrial 
demand of Z.E. Gliwice. 

o 	 Within an industry group, experience in other countries has shown that there is 
potential for significant improvement in electric power efficiency and for 
demand-side management. 

" 	 Within an industry group, experience in other countries has shown that there 
exists the flexibility to shift major load components to off-peak hours. 

o 	 The specific site has complete billing records and other key data. 

" 	 The specific site has been privatized or is on a list of candidates for 
privatization. 

End-Use Selection 

To help assess the DSM resources within a class of the industrial sector in Z.E. Gliwice's 
service territory, the samplinj plan may also group end-uses. Tracking end-uses, such as 
motors or furnaces, enables their examination across other industries, and alloy., the 
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sampling plan to be structured on a statistical basis. On the other hand, the operating mode 
of each piece of equipment is always dictated by the process requirements. in which the 
equipment is but one component. In many cases, the industrial processes used are so 
obsolete and inefficient that the best way to achieve maximum benefits will be to replace the 
old processes with new and efficient ones. 

Based on the survey of industrial customers, statistics will be collected and analyzed on all 
the motors, furnaces, pumps, compressors, electrolysis baths, and lighting these customers 
possess to yield a sampling plan on the end-uses mentioned above plus others. Load profiles 
of the following end-uses should be monitored: 

0 motors over 500 kW
 
13 motors between 50 kW and 500 kW
 
[] motors of less than 50 kW
 
O] electric furnaces over 1 MW
 
o 	 electric furnaces between 500 kW and 1 MW 
o electric furnaces less than 500 kW
 
" pumps/compressors of over 500 kW
 
11 pumps/compressors between 50 kW and 500 kW
 
0 pumps/compressors of less than 50 kW
 
O electrolysis of greater than 500 kW
 
O1 electrolysis of less than 500 kW
 
O1 lighting.
 

In addition, these end-uses must meet the following criteria: 

o 	 The end-use represents a significant portion of the load in that industry. 

o 	 The end-use has the potential for significant improvement in electric power 
efficiency and the potential to be a large demand-side resource. 

o 	 The end-use can be readily monitored, within the budget, for the program. 

o 	 End-uses in the same industry group and are also widely used in other industry 
groups.
 

Other important factors that must be taken into account in screening the end-uses (e.g., 
motors) include t1ie age of the motor, its service history, and annual hours of operation. In 
Poland and other Eastern European countries, large motors have been in service for decades, 
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and have been rewound several times during their service lives. Each time a motor is 
rewound, its efficiency is reduced slightly. In the survey, the service history of each motor 
will be documented to help determine whether the old motor should be replaced with a new 
one. 

Residential Plan 

Housing Inventory and Survey 

A survey of housing inventory would include square meters of living space, number and ages
of occupants, major electricity uses and home appliances, gross family income, and other 
information that would be helpful in designing the sample program to study the load profiles 
of typical households. The survey work conducted by FEWE can be useful in providing a 
basis for the sample selection. The sample must be selected so as to be large enough and 
diverse enough to provide valid statistics. 

End-Use Selection 

The Load Research Element should concentrate on: 

o lighting 
" refrigerators 
O electric ranges 
" electric water heaters. 

Commercial Plan 

Commercial Building Inventory and Survey 

Statistics and billing data on Poland's commercial customers should be very helpful in 
designing a load research sampling plan. An inventory study on two categories of 
commercial buildings will be conducted. The first category comprises schools, hospitals, and 
institutional and government buildings, which are managed by local governments. The 
second comprises hotels, office buildings, shops, markets, and restaurants, which are 
generally managed by private entities. Z.E. Gliwice's billing and customer service 
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department will serve as the source for obtaining basic whole-premise information on such
 
buildings.
 

Again, survey sheets designed to extract physical and operational information from these 
buildings' managers will be important in helping to select a sample that is representative of 
the entire sector. Since most commercial establishments have a telephone, the survey should 
be followed by telephone interviews to increase the number of responses. 

Commercial Building Distribution 

To begin stratifying the groups within this market sector, it will be necessary to construct 
time-of-day power use distribution curves for commercial buildings. Curves will be 
constructed for the following building categories: 

o hospital and health care facilities
 
O schools and educational facilities
 
" municipal and city buildings
 
" government-owned shops and markets
 
O hotels and office buildings
 
C private shops and eateries
 
o street lighting
 
o others.
 

End-Use Selection 

The Polish commercial sector has a limited number of end-uses that have potential as DSM 
resource.c: 

o1 lighting 
" pumps for space heating, hot water, and domestic hot water 
o air conditioning systems
 
O ventilation fans
 
o commercial coolers and freezers 
o electric room/space heaters. 
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Sample Design 

The basic steps in developing a sample design are listed below. 

o The population of customers to be represented by the sample and the sample 
frame must be defined. A sample frame could be all industrial customers with 
demand over 10 MW, or all residential customers without electric ranges, 
dryers, dishwashers, or air conditioners, or all commercial customers with 50 
percent of their connected load used for lighting. 

" 	 The sample frame can also be homogeneous groups that are defined on the 
basis of a power consumption index, such as kW and/or kWh. 

o The sire of the impact variable (delta kWh or delta kW) is estimated for the 
sample frame as a whole or for customer segments. 

13 	 For the entire population or for the customer segments, the variance of the 
impact variable (i.e., savings) must be estimated as well as the variance 
associated wvith the ability to measure the variable. This measurement is 
usually accomplished by examining a customer database, which can be used as 
a proxy for measure savings. 

The population size (which is known), tne estimated average impact, and the variance of the 
impact (which is estimated) provide the basis for calculating the sample size required to meet 
the desired specified sampling error (e.g., ± 10 percent with a specified level of confidence, 
e.g., 90 percent). 

Z.E. Gliwice's billing data from past years will be used in extracting the information that 
will serve as a "template" for seJecting customers in the sample. These data are critical to 
the load research element because the experiences in North America may not easily fit Polish 
conditions and because there is no prior database or other utility experience on W-.ich to 
draw. The flexibility designed into the pilot project will allow it to be adjustc' ,vhile new 
data and experience accumulate. 

The pilot load research element will sample four types of information: 
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Customer Survey 

Survey sheets for industrial, commercial, and residential customers will be distributed 
through the customer service department. Follow-up telephone calls will be made to all 
customers (including residential) to increase the number of responses. 

Billing Data Analysis 

Billing data on Z.E. Gliwice's customers are kept in the customer service department. 
Billing data on whole-premise consumption (kWh) and maximum demand (kW, for industrial 
customers only) will be very valuable in the sample stratification and selection. Our 
experience iii the spot monitoring program suggests that this portion of the sample data 
should be obtained early in the pilot project. 

Strip Chart Recording of Demand over ,Time 

Strip chart recordings of demand at time intervals (15 minutes to half hour) exist for about 
50 to 60 industrial sites; these sites are among Z.E. Gliwice's 100 largest industrial 
customers. These demand records are very important to the pilot load research element. In
 
the spot monitoring program, two 24-hour demand curves were requested for 20 of these
 
industrial sites. Demand curves 
for more days from all of the sites should be available to the 
load research element. Such charts can yield the time-of-use patterns of those industrial 
customers, thus, reducing the cost of the load research program. 

Direct iMeasurements from End-Use Meters 

A comparable effort to that undertaken in the spot monitoring program should be included in 
the load research element. Z.E. Gliwice should evaluate its field experience with the power 
monitors used for spot monitoring program. If performance has been satisfactory, the use of 
this equipment could be continued, with additional units purchased if necessary. Z.E. 
Gliwice may also wish to investigate purchasing additional units of comparable equipment, 
especially if field performance in the spot monitoring program is found to be lacking. 
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6.6 LOAD RESEARCH MONITORING EQUIPMENT AND CONFIGURATION 

Local Situation and Budget Constraints 

Because the conditions facing Z.E. Gliwice are different from those experienced by North 
American utilities, the wholesale adoption of a U.S. load research program for Poland will 
not be possible. For instance, it is very difficult to set up a remote monitoring network
 
through Poland's existing telephone facilities because it is very difficult to acquire 
a 
telephone line in general and the remote celluiar phone network is still under development.
Thus, the monitoring system for the pilot load research program should be selected upon 
sucii merits as transportability, electronic data storage and data transfer capabilities, and easy 
and hand-free operation under field conditions. 

Also, the idea of using local instruments or components was not adopted in the spot 
monitoring program because of their less than ideal performance records. It was instead 
agreed that under thc, time and budget limits imposed on the project, U.S. hardware would be 
used tcr monitoring, it was also decided not to mix and assemble several component items
 
together to make a custom system. This is because it is easier to hold one vendor
 
accountable for the entire system than going through ten different vendors to pinpoint whose
 
components are at fault. Therefore, it is preferable 
 to have U.S. vendors supply packaged
 
hardware that is versatile enough to record the load profiles of a range of end-uses, and that
 
is portable, and can be connected and disconnected to the end-uses with ease. Data storage
 
and data readers are also critical, as most of the installations monitored would not have 
access to a phone line. 

Ideally, it is desirable to include in the research sample customers of all sizes, types and 
demographic requirements, and who possess at least two or three of the end-uses to be
 
monitored. 
 However, it will always be necessary to screen the customer population further 
to reduce the number of sampling points to fit the budget or financing available. On-premise 
billing data are usually used to help eliminate customers with large deviations from the group 
norm. Based on the spot monitoring experience, the pilot load research element should focus 
on the 50 to 60 industrial sites that have their demand recording on strip charts. 

Field Installation and Training 

Field installation of load monitoring equipment will vary slightly from end-use to end-use, 
but in general, the instruments are quite adaptable at different industrial sites. The key to the 
success of any field installation is the cooperation extended toward this program by the host 
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site organization. A training course to familiarize engineers and technicians with the 
equipment can be incorporated into the program at an early stage with the assistance of 
instrument vendors. Training was provided by the equipment vendor's staff, and the 
technical staff of Z.E. Gliwice. Also, some technical people from the industrial,
 
commercial, and residential organizations are now familiar with these instruments through
 
the spot monitoring program.
 

Data Collection and Processing 

On-site collection will be the mode of data gathering for this pilot project. A data 
recording/downloading device will be provided to the technical staff of Z.E. Gliwice, who 
will visit each field-installed power logger and extract the load profile data from the field 
instrument. At Z.E. Gliwice's office, the data will be transferred from the data pack to the 
PC and hard drive. This mode of data collection was used in the spot monitoring program,
and in general, appeared to work effectively. The same mode should be adopted for the pilot 
project. 

Local Utility Involvement 

Depending on the degree of involvement from Z.E. Gliwice, regional utility companies can 
be of much assistance in such areas as data collection, management, and some preliminary 
analysis. It is the intention of this pilot project to train and help Z.E. Gliwice to do as much 
as possible in conducting such a program. 

All the load profile data will be collected with the help of a PC in Z.E. Gliwice's office, and 
stored on floppy diskettes. Such data would be analyzed with a PC within the company. 

Data validation, checks, compilation and analysis should be conducted at Z.E. Gliwice from 
time to time, to ensure that no inscruments are malfunctioning, to avoid abnormal modes in 
customer operations, and other unexpected usage patterns. These activities should be 
coordinated with the site hosts in order tu understand their normal or abnormal situations. 

Training and Supervision 

A fair amount of effort should be budgeted for training the technical and DSM staff of Z.E. 
Gliwice in conducting such a pilot project. Z.E. Gliwice's early involvement in the 
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preparation stage is critical to the program's success. Substantial customer cooperation is 
required, not only for the installation of the mcnitoring instruments, but also for the pre­
sample selection survey responses. Because Z.E. Gliwice has not conducted many such 
customer surveys in the past, it should work together with the DSM pilot project advisory 
committee, beginning with composing a trial survey sheet. 

The advisors could assume supervisory responsibilities after the initial training period and 
during the early phase of the field monitoring. Training in the form of custom surveying, 
survey follow-up, survey results analysis, software seminars, instrument hardware training, 
data analysis techniques, and data management needs to be well thought out and well 
prepared. Ideally, the training materials would be focused more on practical aspects than
 
theoretical aspects.
 

6.7 MONITORING AND DATA ANALYSIS 

End-uses should be monitored for at least five to ten duty cycles for non-seasonal
 
applications. The duty cycles of different end-uses may vary quite a bit, as will the
 
operational cycle due to business conditions. It is best to form such a strategy from an
 
understanding of the operation at specific industrial sites. The customer survey or on-site
 
interviews may be useful to achieve this understanding. 

A strategy for monitoling batch operations should be carefully thought out to determine the 
best monitoring schedule. For most industrial end-uses, monitoring should be carried out for 
at least one week to study the weekday and weekend differences in profiles. Also, some 
equipment might be running only a few days in a month depending on business demand. 
Plants that have continuous operation or semi-continuous operation will provide more reliable 
data. The rule of thumb of one week of monitoring worked very well during the spot 
monitoring program. 

The instrument sets can be moved from site to site to cover as large a sample size as the 
budget allows. When seasonal variation is an important factor (as it is, for example, with 
the hot water pumps at a district heating plant), then the monitoring should be done once in­
season and once off-season. Again, the on-site interview and customer survey sheets should 
be useful in determining the situation at each sampling site. 

Overall, it appears that one year will be needed to conduct the actual monitoring, in addition 
to three months of preparation before the monitoring and three months to summarize the 
results after the monitoring. In all, eighteen months would be necessary to obtain effective 
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results. This time frame is consistent with that anticipated for the implementation of the 
DSM pilot project. Of course, such a program is an on-going exercise. There will be
 
intermediate results, and Z.E. Gliwice will want to establish a department to continue
 
monitoring (at a reduced level) after "the project" ends.
 

Data Editing and Validation 

Data editing is divided into two types. The first is housekeeping editing, which is the minor 
editing that involves adjusting start and stop times, the summation of total kWh consumption 
over the appropriate period, and the correction of improper IDs, meter multipliers, etc. The 
second type, load data editing, involves identifying and replacing missing or bad data and 
correcting data for power outage.,. 

There are several editing procedures to follow, which are considered standard practices in
 
load research data processing:
 

11 	 Where less than a week of data are missing in a month, the previous week's 
data will be substituted. 

11 	 Where only a few intervals (up to four) are missing, the data are smoothed, 
i.e., the intervals on either side are averaged and used for each of the missing 
intervals. 

o 	 Where a customer's data are missing for long periods or are absent entirely, 
that customer's data will not be included :,he sample analysis. 

Validating load data is an audit function that ensures that data entering the master file are 
consistent. Validation is an important aspect of data collection and sets the stage for any 
editing 	that may be necessary. 

Both direct and indirect load research data are required for DSM evaluations. Taken 
together, these data form the basis for drawing conclusions about the impact and process 
evaluation. Every load research activity should have a data management plan. In addition to 
identifying how data are to be validated, such a plan should identify how the data are to be 
initially processed, and whether they are to be stored by sample identification number or end­
use, or both. 
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Data files and analyses should be tracked in a special database. This database should contain 
the location of the data, when they were collected, when they were processed, and how they 
were processed. Since the analysis of load research data typically takes much PC time, the 
analyst will probably want to work with test samples to develop and test software before 
processing the entire set of records. 

Coordination with the DSM Pilot Project 

It is essential that the activities of the load research element be closely coordinated with the 
implementation of the DSM pilot project. End-use load research can provide important data 
for the impact evaluation of the pilot project (see Section 5.6). Since the pilot project will 
focus exclusively on the industrial sector, the industrial component of sampling design, data 
collection, and analysis would obviously be most relevant. 

An example of the required coordination would be the deployment of power monitors under 
the load research element to those industrial sites that are participating in the pilot project. 
End-use consumption data can be collected before and after the instalation of DSM measures 
as a way to establish baseline consumption and to determine the level of savings resulting 
from the DSM interventions. Time series data can then be collected periodically at the site 
to determine the persistence of DSM savings over time. 

While emphasizing coordination with the DSM pilot project, the load research element 
should also be independent. Such a relationship would be essential to preserve the 
objectivity and integrity of the load research data to the extent that it is used to show the 
degree of success (or lack thereof) of the pilot project. Independent load research data will 
also be vital for assisting with the extrapolation of data from the pilot project at Z.E. Gliwice 
to the national level, in anticipation of the expansion of DSM programs to other distribution 
companies throughout Poland. 
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CHAPTER 7: PROGRAM ADMINISTRATION, FUNDING, BUDGET AND 
SCHEDULE
 

This final chapter of the industrial DSM pilot project design for Poland details some of the 
practical administrative issues of project implementation. The overall project structure 
presented indicates the various organizations that would be involved in project
implementation and their respective roles and relationships. Following that is a proposed
schedule and budget, which includes an indication of possible sources of funding for the pilot
project. The chapter concludes with a discussion of the tracking system requirements for 
record keeping and data management. 

7.1 ORGANIZATION 

It is assumed that Z.E. Gliwice would be the central management and administrative lead in 
the development and implementation of the DSM pilot project. Other key participants would 
be an expert international DSM consLAlting firm to support Z F. Gliwice, the implementation 
contractors and consultants (perhaps a half dozen or more inLividuals, firms, and ESCOs 
specializing in audits, engineering analysis, end-use metering and installation), and an 
advisory committee composed of invited representatives from PPGC, FEWE, the Polish 
Institute of Power Engineering, and other interested agencies and parties such as equipment
vendors, engineering firms, business and professional associations, university faculty, and 
non-profit groups. The relationships among these entities are depicted in Exhibit 25. 

The relationship between Z.E. Gliwice and the various implementation contractors and 
consultants would be governed directly by the basic ordering agreements and other services 
contracts Z.E. Gliwice negotiates as a result of its competitive solicitation of bids. 

The advisory committee would exercise no direct management or administrative control or 
oversight. As its title implies, this committee would observe, review and provide advice and 
guidance to the process. AL various stages of the pilot project and in consultation with Z.E. 
Gliwice, individual organizations on the committee may volunteer (or be requested by Z.E. 
Gliwice) to provide technical specialists to help support particular aspects of design, 
implementation or savings verification. 

It is assumed that the international DSM consultant would be funded directly by a donor 
agency (e.g., USAID). Z.E. Gliwice would be designated as the official Polish counterpart 
agency and direct recipient of the technical and management support the- consultant provides. 
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The international DSM consultant would augment Z.E. Gliwice's staff by providing day-to­
day pilot project management and supervision of the various implementation contractors and 
consultants. It would also facilitate coordination between Z.E. Gliwice and the advisory 
committee and trade allies. 

In addition, the consultant would be responsible for the development, installation and 
maintenance of the performance tracking system; the technical conduct of the savings impact
verifications: and the process and market evaluations of the pilot project. The consultant 
would also serve as a conduit of technical information and experience to the implementation 
contractors and consultants. 

The international consultant must be sensitive to the pilot project's goal of creating a
 
sustained capability within Z.E. Gliwice to implement DSM in the future without continued
 
dependence on foreign experts. At the same time, the consultant must be involved in all
 
aspects of the pilot project to ensure its success and help guide the other pilot project
 
participants through the potential problems that U.S. and Canadian DSM implementers
 
encountered in their initial stages of program deployment, as described in Chapter 2.
 

7.2 SCHEDULE 

Exhibit 26 outlines the anticipated schedule of activities over the 18-month period planned for 
the pilot project. This time table is ambitious but achievable if Z.E. Gliwice and the 
international DSM consultant coordinate closely from the beginning of the program. In
 
particular, the first month or two will be critical in ensuring the effort can 
avoid delays in 
that could unduly prolong audit, equipment procurement and field work later in the pilot 
project. 

It is essential that the international DSM consultant's staff be located in Poland to work with 
Z.E. Gliwice staff in Upper Silesia during the critical first one or two months. 

Becaiuse this will be a precedent-setting project, it is important that sufficient time be given 
to evaluating the pilot project and developing a plan and implementation strategy for the full­
scale program. The schedule shown in Exhibit 26 allows for these important activities while 
still permitting new participants to enter the program, even as the evaluation proceeds. 
Indeed, some installations may not be made until after the pilot project formally "ends." 
These participants would simpiy be transferred into the starting pipeline for the full-scale 
program. This practice is common in many utility-sponsored DSM programs in the United 
States. 
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Exhibit 26 
Pilot Project Sciedule and Milestones 
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Exhibit 26 (continued) 
Pilot Project Schedule and Milestones 

Key To Activities Key 	To Milestones 

1. 	 Administrative start-up 
2. 	 Market segmentation and prospect recruiting and 

qualification 
3. 	 Pilot project announcement, mailings and site visits 
4. 	 Implementation contractor request for 

qualifications (RFQ) 
5. 	 RFQ screening and contractor selection 
6. 	 Audits and engineering analysis 
7. 	 Technical and financial proposals 
8. 	 Development of performance tracking system, 

installation specifications and QA/QC protocols 
9. 	 Equipment procurement 
10. 	 Project installation and on-site work 
11. 	 Pre-installation/post-installation end-use metering and 

monitoring 
12. 	 Impact evaluation 
13. 	 Process and market evaluation 
14. 	 Analysis of full-scale program options and potential 

1. 	 Customer workshop 
2. 	 Contractor, consultant, trade ally workshop 
3. 	 Contiactor training and orientation 
4. 	 Tracking system initiated 
5. 	 Installation specifications completed 
6. 	 QA/QC protocols completed 
7. 	 Impact verification report 
8. 	 Process and market evaluation report 
9. 	 Full-scale program plan and implementation strategy 
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7.3 	 FUNDING AND BUDGET 

Exhibit 27 summarizes the estimated budget for the pilot project with the ranges of costs for 
each of the 14 activity areas. It also shows the lead, support and advisory roles for each of 
the parties cooperating in the pilot project effort. 

Although these budget estimates are quite preliminary, they do reflect the general magnitude 
of costs believed to be required for each activity. The equipment procurement costs are 
predicated on a pilot project that can attract 30-50 participants whee typical size would be in 
the range of 0.5-2.5 MW and whose average expected savings would fall in the range of 4-8 
percent of current electricity consumption. 

Overall, the pilot project would seek to capture 2-4 percent of the available industrial DSM
 
ivings potential outlined in Part 1 of this report. The estimated capital outlays roughly
 

correspond to the net present value of a mix of measures whose annualized life cycle cost
 
would average about 2.5 cents per kWh saved, and which collectively would achieve the
 
targeted capture rate of 2-4 percent of available potential. This indirect estimation approach
 
is necessitated by the inability to precisely determine in advance the mix of measures to be
 
installed. 

It is important to take note of line item 9 in the budget summary. As indicated, multilateral
 
development banks (e.g., the World Bank, the European Bank for Reconstruction and
 
Development) are expected to underwrite the substantial front-end investment in capital
 
equipment to be procured and installed during the pilot project. However, there are other 
sources of funding for training, technical assistance, and other non-capital costs. 

These 	other sources of DSM pilot project financing include: 

" 	 Existing MDB Loan Pools. For example, the World Bank has an existing 
loan available in Poland for industrial efficiency improvements that could be 
tpped for project-specific financing. 

" 	 The Polish Energy Conservation Foundation. This organization is a unit of 
the Polish Development Bank which was set up to provide systematic access to 
private financing in Poland for energy efficiency improvements. 

" 	 Energy Service Companies. Most ESCOs provide project financing as part 
of the package of services they offer to clients. 
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Exhibit 27
 
Estimated Budget Summary
 

Activity Cost Range ($1,000 US) 	 Responsible Party(ies) 
Low High Lead Support Advisory 

1 	 25 35 G D C 
2 10 15 G D 
3 	 15 25 G D C 
4 	 5 10 G D
 
5 
 10 15 G 
 D
 

6 	 275 350 I G D 

75 125 G D
 
8 20 25 D G 
 C
 
9 	 4,800 6,930 I G D 
10 325 450 I G D
 
11 60 90 
 I G D
 
12 
 75 100 D 	 G 
 C
 
13 
 25 40 D G C
 
14 35 D
50 G C
 
TOTAL 5,755 8,260
 

Key To Activities Key To Responsible Parties 

1. 	 Administrative start-up C = 	 Advisory committee (PPGC, FEWE, PIPE,
2. 	 Market segmentation and prospect recruiting other interested parties)


and qualification 
 D = International DSM Consultant
 
3 Pilot announcement, mailings and visits =
G 	 Z.E. Gliwice 
4. 	 Implementation contractor RFQ I = 	 Implementation contractors 
5. 	 RFQ screening and contractor selection 
6. 	 Audits and engineering analysis 
7. 	 Technical and financial proposals 
8. 	 Development of performance tracking 

system, installation specifications and 
QA/QC protocols 

9. 	 Equipment procurement 
10. 	 Project installation and on-site work 
11. 	 Pre-installation/post-installation end-use 

metering and monitoring 
12. 	 Impact evaluation 
13. 	 Process and market evaluation 
14. 	 Analysis of full-scale prograr options and 

potential 
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0 	 Industrial Customers. As defined under the design of this DSM piiot project, 
the participating industrial customers would be required to finance a major 
portion of capital improvements at their facilities. 

o 	 Other Sources. These could include the Government of Poland, PPGC, and 
donor agencies (e.g., USAID, the European Union's PHARE program, and 
the U.K. Know-How Fund). 

7.4 	 PERFORMANCE TRACKING, FINANCIAL MANAGEMENT, AND RECORDS 
CONTROL
 

It is recommended that Z.E. Gliwice implement a PC-based, computerized trackilig system to 
facilitate both financial management and records control as well to effect near real-time
 
monitoring of field activities and project management.
 

In addition, the information contained in the system will be useful for estimating savings
 
impacts and fo.- performing a variance analysis of expected versus actual performance. This
 
feature will serve as an "early warning" indicator that corrective action may be necessary to
 
prevent the pilot project from straying off course as problems surface.
 

Exhibit 28 contains a schematic overview of the most important system features. The
 
international DSM consultant would develop and maintain this system for Z.E. Gliwice
 
throughout this 18-month effort and train Z.E. Gliwice personnel in its use.
 

The performance tracking system combines both passive documentation and records 
management features with active resource allocation, scheduling and transactions processing 
functions: 

" The cus*-,mer profiling and targeting module would allow Z.E. Gliwice to 
organize information on customers targeted for pilot project participation from 
its own information and files, billing histories available from its customers, 
and the process, end-use and savings-related information produced through the 
market segmentation analysis. This information would be updated as field 
experience is accumulated. 

0 The program documentation module would contain customer-specific 
information on all facilities audits, measures identified and recommended, and 
technical and financial proposals tendered. It would encompass customers that 

RCG/Hagler Bailly 



Exhibit 28 
Conceptual Overview of the Performance Tracking System 
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both participate and decline to participate in the pilot project, and all measures identified for 
both categories of customers, whether adopted or not. In this way, Z.E. Gliwice can 
examine adoption patterns by sector, end-use and measure type, and begin to "flag" behavior 
that appears to differ significantly from expectations. This will facilitate "mid-course 
corrections" to pilot project features or delivery. 

[ The field resource allocation and management and project management and 
scheduling modules will help control, schedule and assign contractor and staff 
resources for pilot project marketing and recruiting, audits, equipment 
procurement, installations and testing, end-use metering, and the ot%,.r field 
activities. The modules are siiown separately to indicate that the system is 
being used as a pro-active tactical tool to manage and control day-to-day 
operations while simultaneously processing and storing the audit, installation 
and test report information that results from these activities. 

o The administrative and financial accounts processing module will handle all 
contractor and equipment invoices and accounts payable, cash disbursements 
and commitments made as part of day-to-day pilot project operations, and the 
management of the Revolving Efficiency Fund credits and reinvestment. 

o The impact and variance analyis and reporting module is intended to provide 
Z.E. Gliwice, the advisory committee, customers and other stakeholders with 
monthly and other periodic reports of pilot project activity and a comparison 
of achieved versus expected accomplishments. 

The tracking system will have continuing benefits for the full-scale program. 
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APPENDIX A - 1
 

SURVEY SHEETS
 

FOR
 

LARGE COMMERCIAL AND
 

INDUSTRIAL CUSTOMERS
 

NOTICE
 

Your participation in this survey is voluntary, but your cooperation in

is very significant for documenting electricity consumption patterns in
 
Poland. 
At some time in the future, funding from the Polish government

and international organizations may become available to implement

demand-side management (DSM) and 
energy efficiency measures. This
 
survey may be helpful in your applying for loans to improve the overall
 
energy efficiency at this location.
 

Information given here is only for use by Z.E. Gliwice. 
The individual
 
enterprise data will remain confidential under a signed agreement with

Z.E. Gliwice. Only summaries and statistical conclusions on a much
 
broader scope will be used in any reports of this survey.
 



1. 	 INITIAL CONTACT TO IDENTIFY RESPONDENT
 

1.1 Name 	of person in charge of this interview/survey
 

1.2 Name 	of enterprise/company/plant
 

1.3 	 Address and phone number
 

1.4 Name 	of person in contact/interviewed and position/title
 

1.5 	 Interview/ contact history
 

First contact date:
 

Follow up contact date:
 

Second follow up date:
 

Conclusion date:
 

2. INTRODUCTION TO THE 	INTERVIEW
 

2.1 Name 	of Z.E. Gliwice person conducting such interview/survey
 

2.2 	 Means of contact: on site interview
 

telephone interview
 

mail contact
 

customer request
 

2.3 	 Purpose of this survey/contact
 

(a) 	obtain information for use in forecasting future levels
 
of electricity demand, tariff classification,
 

(b) 	better understanding customers' electricity use
 
characteristics,
 

(c) 	identify opportunities for energy efficiency
 
improvements, and
 

(d) quantify the demand 	side management resources.
 



3. AREA OF ACTIVITY / CLASSIFICATIONS
 

3.1 Industrial enterprise
 

3.1.1 what kind of industry is your enterprise ?
 

Iron/ steel
 
Non-ferrous metals
 
Metal fabrications
 
Refinery
 
Chemicals
 
Mining
 
Building material: cement/bricks
 
Timber/Pulp and paper
 
Textile/garments
 
Food processing
 
Motor vehicles/agricultural machinery
 
Electric power plant
 
District heating/ cogeneration plant
 
Other
 

3.2 Commercial enterprise
 

3.2.1 what kind of commercial enterprise is yours ?
 

Office building
 
Retail store
 
School/ college
 
Lodging/hotel
 
Restaurant
 
Health care, hospital, nursing home or clinic
 
Assembly, public or private
 
Apartment/multi family residences
 
Governmental building
 
Warehouse
 
Other
 

4. PHYSICAL VARIABLES AND ECONOMIC ACTIVITIES
 

4.1. Industrial enterprise
 

4.1.1 Acreage of plant site
 
4.1.2 number of buildings
 
4.1.3 building sizes
 

4.2 Commercial enterprise
 

4.2.1 number of buildings
 
4.2.2 size of each building
 
4.2.3 width by length by height
 
4.2.4 number of floors
 
4.2.5 space each floor
 
4.2.6 number of rooms on each floor
 
4.2.7 space heating source
 
4.2.8 building type
 



5. ENERGY CONSUMPTION PICTURE 

5.1 Industrial enterprise 

5.1.1 Feed line: how many 

5.1.1.1 Voltages 
5.1.1.2 Phase 

5.1.2 Electric end uses 

5.1.2.1 Vent, motors # kW 

5.1.2.2 Pumps # kW 

5.1.2.3 Compressors # kW 

5.1.2.4 Refrigeration # kW 

5.1.2.5 HVAC # kW 

5.1.2.6 Furnaces # MW 

5.1.2.7 Electrolysis # MW 

5.1.2.8 Other # MW 

V 

V 

V 

V 

V 

V 

V 

V 

Phase 

Phase 

Phase 

Phase 

Phase 

Phase 

Phase 

Phase 

Yrs 

Yrs 

Yrs 

Yrs 

Yrs 

Yrs 

Yrs 

Yrs 

5.2 Commercial enterprise 

5.2.1 SUPPLY MODE 

5.2.1.1 VOLTAGE 
5.2.1.2 PHASE 

5.2.2 ELECTRIC END USES 

5.2.2.1 WATER BOILER(S) # KW V PHASE YRS 

5.2.2.2 WATER HEATER(S) # KW V PHASE YRS 

5.2.2.3 STOVE(S) # KW V PHASE YRS 

5.2.2.4 

KW V 

VENTILATION FAN MOTOR(S) 

PHASE OPERATION/MODE YRS HISTORY 

4. 



5.2.2.5 REFRIGERATION COMPRESSOR(S)
 

KW V PHASE OPERATION/MODE YRS HISTORY
 

5.2.2.6 AIR CONDITIONING COMPRESSOR(S)
 

KW V PHASE OPERATION/MODE YRS HISTORY
 

5.2.2.7 ELECTRIC SPACE HEATER(S)
 

KW V PHASE OPERATION/MODE
 

5.2.2.8 SPACE HEATING WATER PUMP(S)
 

KW V PHASE OPERATION/MODE
 

5.2.3. 	 LIGHTING USAGE
 

5.2.3.1 	 INCANDESCENT WATTS # USAGE/MODE (HI-MD-LW)
 

5.2.3.2 	 FLUORESCENT WATTS # USAGE/MODE BALLAST
 

5.2.3.3 	 FLUORESCENT/
 
REFLECTOR(S) WATTS # USAGE/MODE BALLAST
 

5.2.3.4 	 MERCURY VAPOR WATTS # USAGE/MODE (HI-MD-LW)
 

5.2.3.5 	 H.P. SODIUM WATTS # USAGE/MODE (HI-MD-LW)
 

5.2.4 	 WHOLE PREMISE CONSUMPTION
 

5.2.4.1 	 CURRENT TARIFF RATE
 

ON PEAK RATE ZL/KWH
 
OFF PEAK RATE ZL/KWH
 
DEMAND CHARGE ZL/KW
 

5.2.4.2 	 LAST YEAR RATE
 

ON PEAK RATE ZL/KWH
 
OFF PEAK RATE ZL/KWH
 
DEMAND CHARGE ZL/KW
 

5.2.4.3 	 PROJECTED NEXT YEAR RATE
 

ON PEAK RATE ZL/KWH
 
OFF PEAK RATE ZL/KWH
 
DEMAND CHARGE ZL/KW
 

L. 



5.2.4.4 	 TOTAL CONSUMPTION
 

BY THE MONTH KWH COST(ZL) AVG ZL/KWH
 

BY THE WEEK KWH COST(ZL) AVG ZL/KWH
 

DEMAND (MAX/MIN) KW COST(ZL) AVG ZL/KWH
 

5.2.4.5 	 LOAD PATTERN (DAILY)
 

AM
 

PM
 

5.2.4.6 LOAD PATTERN (WEEKLY)
 

WEEK DAYS AM PM
 

WEEK ENDS
 

5.2.4.7 	 LOAD PATTERN (SEASONALLY)
 

MONTHS TO MONTHS
 

5.2.5 	 MODE OF OPERATION
 

a. 	 Date of factory commissioning
 

b. 	 Number of employee: Total: per shift:
 

c. 	 Change in no of employee: Last year: next yr.:
 

d. 	 Hours of operation: per day
 
Days of operation: per week
 
Weeks of operation: per year
 

e. 	 Period of plant shut down (turn over)
 

Winter summer spring/fall
 

How many days(weeks) in each turn over:
 

f. 	 Is hot water or steam generated in the plant ?
 

If yes, how much, kg/hr; for what purpose: space heating
 

process 

If steam, what is the pressure, rate (kg/hr), and usage .? 

What fuel is used to generate the hot water/steam ? 

Is electricity is also generated in the steam/hot water plant ?
 

g. 	 What is the current cost of fuel ?
 

h. 	 What is the current cost of steam/hot water ?
 



i. 	 What is the tariff of electricity consumed at the plant ?
 

Demand charge
 

Contract demand
 
Maximum demand
 
Over contract penalty
 

Usage charge
 

on peak:
 
peak time:
 

off peak:
 

Is there any demand constraint ?
 
Intermittent rate
 
Black out
 
brown out
 

j. What is the current level of production compared with last three
 
years: up % or down %
 

What is the expected level of production in the next two years?
 
up % or down %
 

k. Approximately what % of maximum capacity is this plant currently
 
operating at ?
 

1991 1992 	 1993 % 
 1994 % 1995
 

1. 	 Any significant capital investment made within last (2) years ?
 

if yes, in what area: 	 production energy efficiency
 
pollution
 

m. 	 Any significant capital investment to be made in the future ?
 

if yes, in what area: 	 production energy efficiency
 
pollution
 

n. 	 Is this enterprise a private company, joint stock company, or
 

governmental company ?
 

o. 	 What are the primary (major) electricity end uses at this plant,

in 	demand (kW) and in energy (kWh) ?
 

motors driving fans for ventilation
 
motors driving pumps
 
motors driving compressors
 
motors driving conveyer belts
 
motors driving crushers or milling machines
 
motors driving lath and machinery
 
electric furnaces
 
arc furnaces
 
electric dryers
 
HVAC
 
refrigeration and freezers
 
electrochemical process
 
electric space heaters
 
electric hot water heaters
 
lights
 



p. What types of lights are primarily used at the plant ?
 

Incandescent
 
Fluorescent
 
Compact fluorescent
 
Mercury vapor
 
Hi-pressure sodium
 
Metal halide
 
Other
 

o. Can the 	plant shift its operation schedule among different
 
departments and result in a load shift mode of operation to
 
avoid high contract demand cost ?
 

6. POTENTIAL 	IMPROVEMENT IN ENERGY EFFICIENCY
 

6.1 Motor(s) maintenance and history
 

6.1.1 list 	of motor(s)
 

Name plate information
 
year made:
 
manufacturer name:
 
capacity:
 
rpm:
 
motor type
 
power:
 
voltage:
 
current:
 

function: compressor pump ventilation conveyer etc
 
mode of operation: continuous hours of operation/day; /week


batch hours of operation/day; /week
service history:
 

repaired: 
 how many times what was the defects
 
rewind: 	 how many times 
 by whom/ rotor 	condition
 
check: 	 efficiency before and after
 

submetering: 	 is this motor submetered ?
 
is the efficiency of this motor checked each time it was
repaired ?
 

6.1.2 Economics
 

how much would it cost to replace the motor ?
 
how much improvement in efficiency if the old motor is replaced with a
 
new one ?
 
what is the simple payback for the replacement ?
 

if the motor is 	used in a constant speed pump, how much would it cost to
 
change the motor to a variable speed pump ? new motor: rewind the
 
old motor:
 
What is the estiLated payback in the above case ?
 



6.2 	 Lighting
 

6.2.1 Lighting fixture inventory
 

Does lighting load represent a significant portion of the total load ?
 
Are most of the lightings are of incandescent types ?
 

How much an impact will it have if all lighting fixtures 
were changed
 
to compact fluorescent lighting ?
 

At what electricity price level would make such changes an 
attractive
 
alternative to the business customers ?
 

7. 	 ENERGY CONSERVATION
 

7.1 	 ANY MAJOR ADDITIONS OR REMODELING WITHIN NEXT YEAR
 

7.2 	 HAS ANY ENERGY AUDITS BEEN CONDUCTED IN THE PLANT WITHIN
 

THE LAST TWO TO THREE YEARS ?
 

7.3 	 ANY ENERGY MANAGEMENT PROGRAM PLANNED AND/OR PRACTICED
 

7.4 	 ANY ENERGY EFFICIENCY MEASURES THAT COULD BE IMPLEMENTED
 
AT THIS PLANT ?
 

If yes, what is the most cost efficient measure, and why ?
 

7.8 
 WHAT WOULD BE THE MOST ATTRACTIVE INCENTIVE THE DISTRIBUTION
 
CAN OFFER TO YOU FOR ANY END USE EFFICIENCY IMPROVEMENT ?
 

8. 	 CONCLUSION SESSION
 

8.1 	 PERSON WHO IS TRACKING THE COST OF ELECTRIC ENERGY
 

8.2 	 ANY OTHER RELEVANT INFORMATION ON ELECTRIC ENERGY CONSUMPTION 

8.3 	 PERSON SUPPLIES THE INFORMATION: 
NAME 	 DATE
 



APPENDIX A - 2
 

SURVEY SHEETS
 

FOR
 

SMALL COMMERCIAL 

AND 

RESIDENTIAL
 

CUSTOMERS
 

NOTICE
 

Your participation in this survey is voluntary, but your cooperation in
 
is very significant for documenting electricity consumption patterns in
 
Poland. At some time in the future, funding from the Polish government

and international organizations may become available to implement

demand-side management (DSM) and energy efficiency measures. This
 
survey may be helpful in your applying for loans to improve the overall
 
energy efficiency at this location.
 

Information given here is only for use by Z.E. Gliwice. The individual
 
enterprise data will remain confidential under a signed agreement with
 
Z.E. Gliwice. Only summaries and statistical conclusions on a much
 
broader scope will be used in any reports of this survey.
 



1. DATE OF SITE INSTALLATION:
 

2. SITE NAME AND ADDRESS:
 

3. OWNER'S NAME
 

4. PHYSICAL DATA OF BUILDING
 

4.1 NO OF STORIES
 
4.2 TOTAL VOLUME (M)
 
4.3 TOTAL AREA (M2)
 
4.4 SPACE HEATING SOURCE
 
4.5 BUILDING TYPE: CONCRETE BRICK WOOD /ROOF
 
4.6 NUMBER OF ROOMS
 

5. ELECTRIC USAGE INFORMATION (EXCLUDING LIGHTING)
 

5.1 SUPPLY MODE
 
5.1.1 VOLTAGE
 
5.1.2 PHASE
 

5.2 ELECTRIC END USES
 
5.2.1 WATER BOILER(S) # KW V PHASE YRS
 

5.2.2 WATER HEATER(S) # KW V PHASE YRS
 

5.2.3 STOVE(S) # KW V PHASE YRS
 

5.2.4 VENTILATION FAN MOTOR(S)
 

KW V PHASE OPERATION/MODE YRS HISTORY
 

5.2.5 REFRIGERATION COMPRESSOR(S)
 

KW V PHASE OPERATION/MODE YRS HISTORY
 

INFORMATION SHEET OF COMNEPCIAL/RESIDENTIAL SITE
 
page two
 

5.2.6 AIR CONDITIONING COMPRESSOR(S)
 

KW V PHASE OPERATION/MODE YRS HISTORY
 



# 

5.2.7 

KW V 

ELECTRIC SPACE HEATER(S) 

PHASE OPERATION/MODE 

5.2.8 

KW V 

WATER PUMP(S) 

PHASE OPERATION/MODE 

6. LIGHTING USAGE 

6.1 LIGHT FIXTURE 

6.1.1 INCANDESCENT WATTS # USAGE/MODE (HI-MD-LW) 

6.1.2 FLUORESCENT WATTS # USAGE/MODE BALLAST 

6.1.3 FLUORESCENT/ 
REFLECTOR(S) WATTS # USAGE/MODE BALLAST 

6.1.4 MERCURY VAPOR WATTS # USAGE/MODE (HI-MD-LW) 

6.1.5 H.P. SODIUM WATTS # USAGE/MODE (HI-MD-LW) 

7. WHOLE PREMISE CONSUMPTION 

7.1 CURRENT TARIFF RATE 
ON PEAK RATE 
OFF PEAK RATE 
DEMAND CHARGE 

ZL/KWH 
ZL/KWH 
ZL/KW 



7.2 LAST 	YEAR RATE
 
ON PEAK RATE 	 ZL/KWH 
OFF PEAK RATE 	 ZL/KWH
 
DEMAND CHARGE 	 ZL/KW 

7.3 	 PROJECTED NEXT YEAR RATE
 
ON PEAK RATE ZL/KWH
 
OFF PEAK RATE ZL/KWH
 
DEMAND CHARGE ZL/KW
 

7.4 TOTAL CONSUMPTION 

BY THE MONTH KWH COST(ZL) AVG ZL/KWH
 

BY THE WEEK KWH COST(ZL) AVG ZL/KWH
 

DEMAND (MAX/MIN) KW COST(ZL) AVG ZL/KWH
 

7.5 LOAD 	PATTERN (DAILY)
 

AM 

PM
 

7.6 LOAD 	PATTERN (WEEKLY)
 

WEEK DAYS AM PM
 

WEEK ENDS
 

7.7 	 LOAD PATTERN (SEASONALLY)
 

MONTHS TO MONTHS
 

8. ANY MAJOR ADDITIONS OR REMODELING WITHIN NEXT YEAR
 

9. ANY ENERGY MANAGEMENT PROGRAM PLANNED AND/OR PRACTICED
 

10. PERSON WHO IS TRACKING THE COST OF ELECTRIC ENERGY
 

11. ANY OTHER RELEVANT INFORMATION ON ELECTRIC ENERGY CONSUMPTION
 

12. PERSON SUPPLIES THE INFORMATION: NAME 	 DATE
 



APPENDIX A - 3
 

MONITORING SHEETS
 

FOR
 

COMMERCIAL AND RESIDENTIAL CUSTOMERS
 



1. 	 ELECTRIC BLUE PRINT OF SITE
 

2. 	 PHYSICAL AND ELECTRIC LAYOUT OF SITE
 

3. 	 LIGHTING LOGGER LOCATIONS
 

3.1 	 LT LOGGER INSTALLATION POSITION
 

3.2 	 LT LOGGER SENSITIVITY ADJUSTMENT
 

3.3 	 LT LOGGER DATA CHECK --------- BY NAME
 

DATE
 

3.4 	 LT LOGGER RESET
 

LT LOGGER ID TIME TO START DATA LOGGING
 

TIME TO END DATA LOGGING
 

LT LOGGER ID TIME TO START DATA LOGGING
 

TIME TO END DATA LOGGING
 

LT LOGGER ID TIME TO START DATA LOGGING
 

TIME TO END DATA LOGGING
 

3.5 	 LT LOGGER ROTATIONAL SCHEME
 

4. 	 MOTOR LOGGER LOCATIONS
 

4.1 	MT LOGGER INSTALLATION POSTTION
 

4.2 	 MT LOGGER DATA CHECK --------- BY NAME
 

DATE
 



4.3 	 MT LOGGER RESET
 

MT LOGGER ID 


MT LOGGER ID 


MT LOGGER ID 


TIME TO START DATA LOGGING
 

TIME TO END DATA LOGGING
 

TIME TO START DATA LOGGING
 

TIME TO END DATA LOGGING
 

TIME TO START DATA LOGGING
 

TIME 	TO END DATA LOGGING
 

4.4 	 MT LOGGER ROTATIONAL SCHEME
 

5. 	 CURRENT LOGGER LOCATIONS
 

5.1 	 CT LOGGER INSTALLATION POSITION
 

5.2 
 CT LOGGER DATA CHECK --------- BY NAME
 

DATE
 

5.3 	 CT LOGGER RESET
 

CT LOGGER ID 
 TIME TO START DATA LOGGING
 

TIME TO END DATA LOGGING
 

CT LOGGER ID 
 TIME TO START DATA LOGGING
 

TIME TO END DATA LOGGING
 

5.4 	 CT LOGGER ROTATIONAL SCHEME
 



6. WHOLE PREMISE LOAD MONITORING
 

6.1 POWER LOGGER II LOCATION
 

6.2 POWER LOGGER DATA CHECK --------- BY NAME
 
POWER LOGGER ID:
 

DATE
 

6.3 POWER LOGGER RESET
 

TIME TO START
 

TIME TO END
 

7. COMMENTS ON MONITORING INSTRUMENTS/ LOCATIONS/ SCHEDULE/ ETC
 



APPENDIX A - 4
 

MONITORING SHEETS
 

FOR
 

COAL MINES
 



1. 	 VENTILATION MOTORS
 

1.1 	 IDENTIFICATION AND LOCATION
 

1.2 TYPE 	OF MOTORS
 

1.3 	 NOMINAL RATING (NAME PLATE INFORMATION)
 

1.4 	 WORKING CURRENT
 

1.5 	 EXCITER CURRENT
 

1.6 	 NOTES AND COMMENTS
 

2. 	 POWER LOGGER ASSIGNED TO THIS FAN MOTOR
 

2.1 	 POWER LOGGER ID
 

2.2 	 SYSTEM CONFIGURATION
 

2.3 	 PT ADJUSTMENT FACTOR
 

2.4 	 SAMPLE RATE AND RECORDING LENGTH
 

15 MINUTES-------


TOTAL LENGTH--------­

2.5 	 RECORDING MODE
 

ADAPTIVE------­

2.6 	 RECORDS AND DISPLAY CHECKS
 

BY 	 NAME
 

DATE
 

2.7 	TIME AND DATE TO START RECORD
 

DATE TIME
 

SUBMETER (KWH) READING
 



2.8 	 TIME AND DATE TO END
 

DATE 
 TIME
 

SUBMETER (KWH) READING
 

3. PUMP 	MOTORS
 

3.1 	 IDENTIFICATION AND LOCATION
 

3.2 TYPE 	OF MOTORS
 

3.3 	 NOMINAL RATING (NAME PLATE INFORMATION)
 

3.4 	 WORKING CURRENT
 

3.5 	 EXCITER CURRENT
 

3.6 NOTES 	AND COMMENTS
 

4. POWER 	LOGGER ASSIGNED TO THIS PUMP MOTOR
 

4.1 	 POWER LOGGER ID
 

4.2 	 SYSTEM CONFIGURATION
 

4.3 	 PT ADJUSTMENT FACTOR
 

4.4 	 SAMPLE RATE AND RECORDING LENGTH
 

15 MINUTES-------


TOTAL LENGTH--------­

4.5 RECORDING 	MODE
 

ADAPTIVE------­

4.6 	 RECORDS AND DISPLAY CHECKS
 

BY 	 NAME
 

DATE
 



4.7 	 TIME AND DATE TO START RECORD
 

DATE 
 TIME
 

SUBMETER (KWH) READING
 

4.8 	 TIME AND DATE TO END
 

DATE 
 TIME
 

SUBMETER (KWH) READING
 

5. SHAFT ELEVATOR MOTORS
 

5.1 IDENTIFICATION AND LOCATION
 

5.2 TYPE OF MOTORS
 

5.3 NOMINAL RATING (NAME PLATE INFORMATION)
 

5.4 WORKING CURRENT
 

5.5 EXCITER CURRENT
 

5.6 NOTES AND 	COMMENTS
 

6. POWER LOGGER ASSIGNED TO THIS PUMP MOTOR
 

6.1 POWER LOGGER ID
 

6.2 SYSTEM CONFIGURATION
 

6.3 PT ADJUSTMENT FACTOR
 

6.49 SAMPLE RATE AND RECORDING LENGTH
 

15 MINUTES-------


TOTAL LENGTH--------­

6.5 RECORDING 	MODE
 

ADAPTIVE------­



6.6 

6.7 

6.8 

RECORDS AND DISPLAY CHECKS 

BY NAME 

DATE 

TIME AND DATE TO START RECORD 

DATE 

SUBMETER (KWH) READING 

TIME AND DATE TO END 

DATE 

SUBMETER (KWH) READING 

TIME 

TIME 

7. OTHER MAJOR USE OF ELECTRIC POWER 

AIR COMPRESSORS 

UNDERGROUND COMBINES 

COAL CRUSHING AND SEPARATION 



A. 	 WHOLE PREMISE ELECTRIC LOAD CURVE
 

DURING THE SAME PERIOD OF TIME WHEN POWER LOGGER IS RECORDING THE
 
LOADS OF VARIOUS END USES, IT IS NECESSARY TO HAVE THE FOLLOWING
 
INFORMATION OF THE WHOLE SITE:
 

A.1 	 15 MINUTE DEMAND CHARGE STRIP CHART RECORDS 

A.2 	 HOURLY DEMAND CURVE
 

B. 	 WHOLE PREMISE ELECTRIC ENERGY CONSUMPTION
 
B.1 	 ELECTRIC KWH CONSUMPTION RECORDS FOR THE DAYS OF LOAD
 

MONITORING
 

B.2 	 MONTHLY BILLING DATA FOR THE PAST 12 MONTHS
 

C. 	 ELECTRIC TARIFF INFORMATION
 

C.1 	 LAST YEAR RATES
 

C.2 	 CURRENT YEAR RATES
 

C.3 	 NEXT YEAR RATES (PROJECTED)
 

D. 	 ANY MAJOR CAPITAL IMPROVEMENTS
 

D.1 	 LAST TWO YEARS ($) 

D.2 	 CURRENT YEAR ($) 

D.3 	 NEXT YEAR ($)
 

E. 	 ANY MAJOR VARIATION IN COAL PRODUCTION LEVEL
 

F. 	 ANY MAJOR VARIATION IN THE NUMBER OF EMPLOYEES
 

G. 	 PERSON WHO IS IN CHARGE OF THE ELECTRIC POWER COST AND THE
 
EFFICIENCY OF MAJOR ELECTRIC EQUIPMENT:
 

H. 	 PERSON(S) WHO SUPPLY THE ABOVE INFORMATION:
 

NAME DATE
 



APPENDIX A - 5
 

SURVEY SHEETS
 

FOR
 

DISTRICT HEATING AND COGENERATION PLANTS
 

NOTICE
 

Your participation in this survey is voluntary, but your cooperation in
 
is very significant for documenting electricity consumption patterns in
 
Poland. 
At some time in the future, funding from the Polish government

and international organizations may become available to implement

demand-side management (DSM) and energy efficiency measures. 
 This
 
survey may be helpful in your applying for loans to improve the overall
 
energy efficiency at this location.
 

Information given here is only for use by Z.E. Gliwice. 
The individual
 
enterprise data will remain confidential under a signed agreement with
 
Z.E. Gliwice. Only summaries and statistical conclusions on a much
 
broader scope will be used in any reports of this survey.
 



1. MW turbine banks 

a. Boiler feedwater pump motors 

Quantity Description Capacity (kW) 
primary 
main 

b. Boiler make-up water pump motors 

Quantity Description Capacity (kW) 

c. Coal crusher motors 

Ouantity Description Capacity (kW) 

d. Combustion air fan motors 

Quantity Description Capacity (kW) 

e. Boiler exhaust fan motors 

Quantity Description Capacity (kW) 

2. MW turbine banks 

a. Boiler feedwater pump motors 

Quantity Description Capacity (kW) 
primary 
main 



b. Boiler make-up water pump motors 

Quantity Description 

c. Coal crusher motors 

Ouantity Description 

d. Combustion air fan motors 

Quantity Description 

e. Boiler exhaust fan motors 

Quantity Description 

3. MW turbine banks 

a. Boiler feedwater pump motors 

Quantity Description 
primary 

b. Boiler make-up water pump motors 

Quantity Description 

c. Coal crusher motors 

Quantity Description 

d. Combustion air fan motors 

Quantity Description 

e. Boiler exhaust fan motors 

Quantity Description 

Capacity (kW)
 

Capacity (kW)
 

Capacity (kW)
 

Capacity AkW)
 

Capacity (kW)
 

Capacity (kW)
 

Capacity (kW)
 

Capacity (kW)
 

Capacity (kW)
 



4. MW turbine banks 

a. Boiler feedwater pump motors 

Quantity Description Capacity (kW) 
primary 

b. Boiler make-up water pump motors 

Ouantity Description Capacity (kW) 

c. Coal crusher motors 

quantity Description Capacity (kW) 

d. Combustion air fan motors 

quantity Description Capacity (kW) 

e. Boiler exhaust fan motors 

Quantity Description Capacity (kW) 

5. MW turbine banks 

a. Boiler feedwater pump motors 

Quantity Description Capacity (kW) 
primary 

b. Boiler make-up water pump motors 

quantity Description Capacity (kW) 

c. Coal crusher motors 

Quantity Description Capacity (kW) 

d. Combustion air fan motors 

quantity Description Capacity (kW) 



e. 	 Boiler exhaust fan motors
 

Ouantity Description Capacity (kW)
 

6. MW turbine banks
 

a. 	 Boiler feedwater pump motors
 

Quantity 	 Description Capacity (kW)
 
primary
 

b. 	 Boiler make-up water pump motors
 

Quantity Description Capacity (kW)
 

c. 	 Coal crusher motors
 

Quantity Description Capacity (kW)
 

d. 	 Combustion air fan motors
 

Quantity Description Capacity (kW)
 

e. 	 Boiler exhaust fan motors
 

Quantity Description Capacity (kW)
 

7. 	 Cooling tower pumps
 

Quantity Description Capacity (kW)
 

8. 	 Cooling tower fans
 

Quantity Description Capacity (kW)
 

9. 	 Pump motors supplying hot water to city
 

a. 	 Supply pump motors
 

Quantity Description Capacity (kW)
 

b. 	 Return pump motors
 

Quantity Description Capacity (kW)
 

10. 	 Other major motor loads (list quantity, size (kW) and application)
 

* 	 for example, motors conveying coal from storage to
 
boilers.
 



APPENDIX A - 6
 

MONITORING SHEETS
 

FOR
 

DISTRICT HEATING AND COGENERATION PLANTS
 



1. 	 INDUCED FAN MOTORS
 

1.1 	 IDENTIFICATION AND LOCATION
 

1.2 TYPE 	OF MOTORS
 

1.3 	 NOMINAL RATING (NAME PLATE INFORMATION)
 

1.4 	 WORKING CURRENT
 

1.5 	 EXCITER CURRENT
 

1.6 	 NOTES AND COMMENTS
 

2. 	 POWER LOGGER ASSIGNED TO THIS FAN MOTOR
 

2.1 	 POWER LOGGER ID
 

2.2 	 SYSTEM CONFIGURATION
 

2.3 	 PT ADJUSTMENT FACTOR
 

2.4 	 SAMPLE RATE AND RECORDING LENGTH
 

15 MINUTES-------


TOTAL LENGTH--------­

2.5 	 RECORDING MODE
 

ADAPTIVE------­

2.6 	 RECORDS AND DISPLAY CHECKS
 

BY 	 NAME
 

DATE
 

2.7 	 TIME AND DATE TO START RECORD
 

DATE 
 TIME
 

SUBMETER (KWH) READING
 

2.8 	 TIME AND DATE TO END
 

DATE 
 TIME
 

SUBMETER (KWH) READING
 



3. HOT WATER PUMP MOTORS
 

3.1 IDENTIFICATION AND LOCATION
 

3.2 TYPE 	OF MOTORS
 

3.2.1 	 CONSTANT SPEED/ ADJUSTABLE SPEED
 

3.3 NOMINAL RATING (NAME PLATE INFORMATION)
 

3.4 WORKING CURRENT
 

3.5 EXCITER CURRENT
 

3.6 NOTES AND COMMENTS
 

4. POWER LOGGER ASSIGNED TO THIS PUMP MOTOR
 

4.1 POWER LOGGER ID
 

4.2 SYSTEM CONFIGURATION
 

4.3 PT ADJUSTMENT FACTOR
 

4.4 	 SAMPLE RATE AND RECORDING LENGTH
 

15 MINUTES-------


TOTAL LENGTH--------­

4.5 RECORDING MODE
 

ADAPTIVE------­



4.6 	 RECORDS AND DISPLAY CHECKS
 

BY 	 NAME
 

DATE
 

4.7 	 TIME AND DATE TO START RECORD
 

DATE 
 TIME
 

SUBMETER (KWH) READING
 

4.8 	 TIME AND DATE TO END
 

DATE 
 TIME
 

SUBMETER (KWH) READING
 

5. 	 BOILER FEED WATER PUMP MOTORS
 

5.1 	 IDENTIFICATION AND LOCATION
 

5.2 	 TYPE OF MOTORS
 

5.3 	 NOMINAL RATING (NAME PLATE INFORMATION)
 

5.4 	 WORKING CURRENT
 

5.5 	 EXCITER CURRENT
 

5.6 	 NOTES AND COMMENTS
 

6. 	 POWER LOGGER ASSIGNED TO THIS PUMP MOTOR
 

6.1 	 POWER LOGGER ID
 

6.2 	 SYSTEM CONFIGURATION
 

6.3 	 PT ADJUSTMENT FACTOR
 



6.4 SAMPLE RATE AND RECORDING LENGTH
 

15 MINUTES--------

TOTAL LENGTH--------­

6.5 RECORDING MODE 

ADAPTIVE------­

6.6 RECORDS AND DISPLAY CHECKS 

BY NAME 

DATE 

6.7 TIME AND DATE TO START RECORD 

DATE TIME 

SUBMETER (KWH) READING 

6.8 TIME AND DATE TO END 

DATE TIME 

SUBMETER (KWH) READING 

7. OTHER MAJOR USE OF ELECTRIC POWER 

COMPRESSORS 

COOLING WATER PUMPS 

COAL PREPARATION AND CONVEYER 



A. WHOLE PREMISE ELECTRIC LOAD CURVE
 

DURING THE SAME PERIOD OF TIME WHEN POWER LOGGER IS RECORDING THE
 
LOADS OF VARIOUS END USES, IT IS NECESSARY TO HAVE THE FOLLOWING
 
INFORMATION OF THE WHOLE SITE:
 

A.1 	 15 MINUTE DEMAND CHARGE STRIP CHART RECORDS
 

A.2 	 HOURLY DEMAND CURVE 

B. 	 WHOLE PREMISE ELECTRIC ENERGY CONSUMPTION
 
B.1 	 ELECTRIC KWH CONSUMPTION RECORDS FOR THE DAYS OF LOAD 

MONITORING 

B.2 	 MONTHLY BILLING DATA FOR THE PAST 12 MONTHS
 

C. 	 ELECTRIC TARIFF INFORMATION
 

C.1 	 LAST YEAR RATES
 

C.2 	 CURRENT YEAR RATES
 

C.3 	 NEXT YEAR RATES (PROJECTED)
 

D. 	 ANY MAJOR CAPITAL IMPROVEMENTS
 

D.1 	 LAST TWO YEARS ($) 

D.2 	 CURRENT YEAR ($) 

D.3 	 NEXT YEAR ($) 

E. 	 ANY MAJOR VARIATION IN HEAT AND ELECTRIC POWER PRODUCTION LEVEL
 

E.1 	 HEAT PRODUCTION
 

LAST YEAR
 

THIS YEAR
 

E.2 	 ELECTRIC POWER PRODUCTION LEVEL
 

LAST YEAR
 

THIS YEAR
 



F. ANY MAJOR VARIATION IN THE NUMBER OF EMPLOYEES 

G. 

H. 

PERSON WHO IS IN CHARGE OF THE ELECTRIC 
EFFICIENCY OF MAJOR ELECTRIC EQUIPMENT: 

PERSON(S) WHO SUPPLY THE ABOVE INFORMATION: 

NAME DATE 

POWER COST AND THE 

I. ANY OTHER COMMENTS RELATED TO POWER CONSUMPTION 


