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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 programn design and evaluation. To support the design
of a load research element in the pilot project, spot monitoring of Z.£. 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 | of this report are summarized, focusing exclusively on the industrial secter, the
target of this pilot project.

The specificatiors 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, =quipment 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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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 is the topic of this part
of the report.

Part | of this report presented the results of an 2ssessment 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 devclop 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 expzcted. 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 1
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 bpilot 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

RCG/Hagler Bailly



EXECUTIVE SUMMARY S-2

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 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 rogram design and evaluation. An
end-use load 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. Gliwice's customers’ facilities was conducted during the
project using end-use power monitors.

SCOPE OF THE DSM PILOT PRGJECT 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 responsive 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 consumiption in
Poland’s industrial sector are oresented. 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
inte generic industrial DSM programs that serve as the basis for the industrial DSM pilot
project presented here.

RCG/Hagler Bailly



EXECUTIVE SUMMARY S-3

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 descrited, including a presentation of some of the interesting
results from the end-use monitering of six sites during the project. The methodoiogy,
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 pilci project. The prospective paiticipants 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 kecping, 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. Tt 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 databzse of industrial DSM piograms. 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 12 avoided costs of most utilities.

RCG/Hagler Bailly



EXECUTIVE SUMMARY S-4

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:

o Bonneville Power Administration’s Aluminum Smelter
Conservation/Modernization Program

o Bonneville Power Administration’s Energy Savings Plan

g Boston Edison’s Energy Efficiency Partnership Program

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

g Central Maine Power’s Power Partners Program

o Puget Power’s Industrial Conservation Incentive Program

a 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:

o 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.

a Program Flexibility. Generally, the mcre program flexibility the utility offers to the
industrial customer, the niore 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 indusirial customers.

m] Financial Incentives. Customer financial incentives re offered by all the programs
in the database. A few programs offer the option ot .ow-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 hase 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 teclaical 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:

o Demonstrate the feasibility of several energy and capacity saving technologies
in Poland through programmatic DSM 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.

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
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

0 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 Demousirate 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 nmmerous 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.

a 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.

a Allow Z.E. Gliwice to work with its industrial customers and sther 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.

a The program reflects program experience in North America.

RCG/Hagler Bailly
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EXECUTIVE SUMMARY S-7

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

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

m) 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.

m] An industrizl program will help revitalize Polish industry.

m) The program emphasizes financial assistance to help overcom:e the critical
shortage of capital for improvement projects.

0 The program operates within a .et of guiding principles, sufficiently broad to A
allow program managers to use their knowledge of local compa .ies, 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 orgarizational 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 wi:*ingness to overcome such  large barrier appear to
be present in Poland. Z.E. Gliwice, the PPGC, and other regional distribution companies
seem iv be gznuinely 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 Capital to iake 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 “rust of Z.E. Gliwice. The recent severe econcmic 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.

Companies May 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 1 of this report as one of the fundamental
regulatory policy issues that must be addressed in establishing an integrated resource
planning framework in Poland. Howsever, in addition to being a national policy issue, it is
also a practical one that Z.E. Gliwice must resolve in the implementativn 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 eact. 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:

O 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.

g 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.

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

m 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 consuinption, in Poland.

In Part | of this report, the DSM assessment for Poland, a number of industrial DSM
measures were identified as likely candidates for implementation in Poland. *{though 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 measures. The
resulting programs are described in Chapter 4 of this volurme.
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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 thesc programs, such as participation rates, variable administrative costs,
and expected impacts, are presented in Chapter 4.

The benefit-cost ratics for these programs were calculated. All of the candidate industrial
programs appear cost-etfective, with benefit-cost ratios ranging from 1.12 to 8.83 for the
Total Resource Cost 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. The industrial programs, particularly
the motors programs, were among the most cost-effective of all programs considered.

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 (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:

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

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

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

a 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.

O 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 practical 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:

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

0 Z.E. Gliwice will depend primarily upon direct, person-to-person marketing of
the projeci.

0 Project eligibility requirements will be simple.

o Project proposal guidelines and forms will be distributed to interested and
eligible customers.
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o Interested and eligible customers will submit project proposals for DSM
projects.
a 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-efticiency motors, motor downsizing, drive applications,
process maintenance, process 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.

0 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.

a All equipment installed under the project must be inspected and determined to
have been installed correctly hefore 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
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. Varieble 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. 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:

a 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 =nd of

the contract for its fair market value. In return, the customer pays the ESCO

a monthly leasing fee for the equipment and continues o pay its electricity and
other fuel bills.

= 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.

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 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.

0 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.

a 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 potential),
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 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.

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 rebate approach
proposed here would substantially increase project participation levels or offer any other
important project benefits.

Explore Methods to Overcome Mistrust of the Utdlity. 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
thar 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 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 ro
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 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 impleinented with market information collection in mind.

Field Delivery and Implementation

Contractor-Arranged Installation. Under ihis 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 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.

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 qualificaticn 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 structurc:! 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:

a requirements adapted from manufacturers’ equipment specificacions and
installation instructions

O prevailing building and safety codes

] union work rules (if any)

a 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/qJality control
(QA/QC) standards established to monitor those fieid 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. 1t 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 he waived.

Customer-Arranged Installations. In most cases, industrial customers will select and
contract 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
ihose relationships. Z.E. Gliwice will review their qualifications for acceptance into the
program consistent with the competitive bidding process described above.

Disbursement of Lncentives. 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 rcpiaced 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
cusiomer.

Customer Responsibilities. 1t 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 bv 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 insuffi‘ent number of ESCOs that are
qualified to perform the required energy audits and -juipment 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 covld be sponsored by special funding from
bilateral assisrance programs.

Consideration of Unsolicited Proposals. Tt 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 unusuai 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, tc 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:

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

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

] 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 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 cstimates, ard 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 measvred, only estimated, since 2) is a non-observable
event.

The accuracy of this estimatic. process is a function of:

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

G 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 tlows). This wili 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 rypes and patterns of participation (or non-participation) inay 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?

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 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 tlie 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 cvery 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-ov/ned 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 s 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.

Filot Project Implementation 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 implementsd? 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 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
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 iransfer 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 loaus, it conld 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 resources availavle w 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 skeich 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 Impact 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, 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 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 revenuc 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 reiatively 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.

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
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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
tarifts 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 couutry’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:

| 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

o estimate the electric load characteristics of the major market segments within
the territory of Z.E. Gliwice
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0 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

w] 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

[t 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 insiallation), 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 equirment
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 cvcle 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 {unding for training, technical assistance, and
other non-capital costs.

These other sources of DSM pilot project financing include:
o 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-1
Estimated Budget Summary

Activity Cost Range ($1,700 US) Responsible Party(ies)
Low High Lead Support Advisory
1 25 35 G D Cc
2 10 15 G D -
3 15 25 G D Cc
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 Cc
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 Cc
13 25 40 D G C
14 35 50 D G
TOTAL 5,755 8,260
Key To Activities Key To Responsible Parties
L. 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 sclection
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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o 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.

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

a 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.

C 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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INFORMACJE WSTEPNE I CELE PROGRAMU

Niniejszy raport przedstawia rezultaty prac sponsorowanych przez Biuro Europy Agencji Stanéw
Zjednoczonych ds. Rozwoju Miedzynarodowego (USAID). USAID udziela pomocy Rzadowi
Polski w ramach Regionalnego Programu Efektywnego Wykorzystania Energii w Europie
Wschodniej. Jednym z zadan tego programu byio opracowanie pilotowego programu sterowania
popytem (DSM) w Polsce, co stanowi przedmiot tej czesci raportu.

W Czesci 1 niniejszego raportu przedstawiona zostala ocena potencjalu DSM w Polsce.
Zbadano szereg $rodkéw efektywnego finalnego zuzycia energii elektrycznej pod wzgledem ich
efektywnosci kosztowej, a nastepnie wlaczono je w potencjalne programy DSM. Programy te
zostaly tak sformutowane, by obja¢ realnie osiagalne zasoby w zakresie DSM na poziomie calego
kraju w perspektywie krotkoterminowej (szes¢ lat). Taka ocena zostala dokonana w sposob

spojny z oszacowaniem kredytow z wielosrronnego banku rozwoju, ktére moga zosta¢ przyznane

Polsce w okresie, na ktéry przewidziane sa inwestycje w sektorze elektroenergetycznym. W
Czesci | zasygnalizowano rowniez niektore zagadnienia z zakresu przepisow regulacyjnych i
polityki instytucjonalnej, ktére musza zostaé rozwiazane w Polsce, jedli ma zosta¢ stworzony
zintegrowany plan rozwoju zrédel prowadzacy do wdrozenia DSM.

Okreslenie zasobdw po stronie popytu oraz wdrozenie ram regulacyjnych stanowia podstawe dla
pozniejszego opracowania DSM; jednak jesli DSM ma zostaé wdrozony na szeroka skale, to
konieczne stanie si¢ zbieranie informacji na temat reakcji odbiorcow na DSM, szkolenie
personelu  polskich przedsigbiorstw energetycznych oraz wykazanie stusznosci zalozer
technicznych. Pilotowy program DSM moze obja¢ wszystkie te zagadnienia dajac jednoczesnie
okazje do sprawdzenia, czy proponowane programy dzialaja tak, jak sie tego oczekiwalo. Dzieki
takiemu pilotowemu programowi mozna réwniez uzyskac¢ dodatkowe informacje, ktére pozwolz
zmniejszyc¢ ilos¢ niewiadomych co do wpiywu programéw DSM oraz usprawnic¢ ich wdrazanie.

Jednym z celow oceny DSM byto okreslenie sektordw i rodzajéw finalnego zuzycia energii
elektrycznej. w ktérych programy pilotowe bylyby najbardziej odpowiednie w Polsce. Przemysl
zostal uznany w Czesci 1 jako sektor oferujacy zaréwno najwiekszy osiagalny potencjat
oszczednodcei, jak i najbardziej efektywne kosztowo programy. Z tego powodu wlasnie sektor
przemystowy zostat wybrany jako giéwny kandydat do przeprowadzenia pilotowego programu
DSM.  Niniejsza cze$¢ raportu przedstawia plan takiego pilotowego programu DSM dla
przemystu, majacego szanse na uzyskanie finarsowego wsparcia ze strony wielostronnych
bankow rozwoju.
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Zadanie opracowania planu pilotowego programu DSM zostato podjete wspélnie z Zaktadem
Energetycznym Gliwice (Z.E. Gliwice), najwieckszym przedsiebiorstwem rozdziatu energii
elektrycznej w Polsce, obstugujacym 15 procent obciazenia w kraju. Zaklad ten lezy w samym
cent. .m przemystowym Gornego Slaska, na potudniu Polski.

Gtownym celem tego zadania bylo opracowanie planu pilotowego programu DSM dila Z.E.
Gliwice, obejmujacego elementy zachecajace odbiorcéw do uczestnictwa w programie, marketing
propagujacy uczestnictwo oraz plan ewaluacji. W trakcie spotkan w grupach dyskusyjnych z
przedstawicielami Zakladu, jego odbiorcéw oraz dostawcow urzadzen i ustug z zakresu DSM,
ktorzy uczestniczyliby we wdrazaniu programu, rozwazano alternatywne mechanizmy
dostarczenia programu.

Prugim co do znaczenia celem byla pomoc w wypracowaniu w Z.E. Gliwice umiejetnosei
zrozumienia jak odbiorcy Zakiadu zuzywaja energie elektryczna. Zrozumienie takie jest
krytycznym skiadnikiem planowania i oceny programu DSM. Jedna z czesci pilotowego
programu DSM stanowit réwniez element badania obciazenia finalnego zwiazany z dzialaniami
analitycznymi i planem monitorowania obciazenia. Aby utatwic opracowanie tego elementu, w_
trakcie realizacji przedsiewzigcia dokonano rejestracji poboru mocy przez urzadzenia u
wybranych odbiorcéw Z.E. Gliwice. Pomiaréw dokonano przy wykorzystaniu przyrzadow
rejestrujacych finalny pobdr mocy.

ZAKRES PILOTOWEGO PROGRAMU DSM

Rozdzial 2 tej czeSci raportu zaczyna sie od przedstawienia wybranych do$wiadczen
potnocnoamerykanskich w zakresie przemystowych programéw DSM. Opisane zostato siedem
najbardziej udanych programéw ze Stanow Zjednoczonych i Kanady. Zidentyfikowano wspélne
cechy tych programéw, ktére przyczynily sie do ich sukcesu. Rozdzial 2 konczy sie
podsumowaniem zalecanych krokow, ktdre - jak moze wynika¢ z do$wiadczen nabytych w
Ameryce Pdtnocnej - moga byé odpowiednie dla wdrozenia pilotowego przemystowego programu
DSM w Polsce.

W Rozdziale 3 przedstawiona zostata koncepcja programu pilotowego. Omdéwione sa ogdlne
cele jakie postawiono przed programem pilotowym. Nastepnie podane jest uzasadnienie
konkretnego programu pilotowego zalecanego do wdrozenia przez Z.E. Gliwice. Uzasadnienie
to uwzglednia ograniczenia, ryzyka i elementy niepewnosci, jakich doswiadcza obecnie cala
polska gospodarka i przedsiebiorstwa elektroenergetyczne.

Rozdziat 4 zawiera podsumowanie wynikow oceny DSM z Czgsci 1 niniejszego raportu,
koncentrujac si¢ wylacznie na sektorze przemystowym. Przedstawiona jest charakterystyka
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zuzycia energii elektrycznej w sektorze przemystowym w Polsce, koszty i oszczednosci
potencjalnych srodkéw DSM oraz wyniki badania tych $rodkéw pod wzgledem efektywnosci
kosztowej, co dalo krzywa podazy DSM dia sektora przemystowego. Poszczegdlne $rodki
zebrano nastepnie w ogdlne przemyslowe programy DSM stanowiace podstawe dla
przedstawionego tutaj pilotowego programu DSM dla przemystu.

W rozdziale 5 przedstawiona jest specyfikacja pilotowego programu DSM. Obejmuje ona
zawarto$¢ i cechy programu, role bodzcéw finansowych, straiegi¢ marketingu, réwnolegle
prowadzone badanie rynku, dostawe urzadzen i wdrazanie, weryfikacje i oceng wplywu
programu oraz zachety z zakresu przepiséw regulacyjnych i pokrycia kosztow.

Rozdzial 6 prezentuje jeden z elementéw pilotowego programu DSM, jakim jest badanie
obciazenia w wybranych kategoriach finalnego zuzycia energii. Rozdzial rozpoczyna sie od
omowienia przyczyn, dla ktérych dokonuje sie badania obciazenia, oraz jego celéw. Nastepnie
opisane jest rejestrowanie obciazen przeprowadzone dla celow tego programu, z uwzglednieniem
niektorych interesujacych wynikéw rejestracji obciazenia w szesciu miejscach, w ktérych

dokonano pomiaréw. Rozdzial koficzy sie przedstawieniem metodologii, planu badan

wyrywkowych, konfiguracji urzadzen, zbierania danych oraz protokotéw analiz dla badania
obciazenia finalnego w ramach programu pilotowego.

Rozdziat 7, ostatni, zawiera podsumowanie praktycznych zagadnien zwiazanych z wdrazaniem
pilotowego programu DSM. Opisani sa w nim potencjalni uczestnicy, jak réwniez mozliwe
zrodla finansowania. Przedstawiony jest takze budzet i harmonogram wdrazania programu
pilotowego.

Proponowany program pilotowy jest tyle przedsiewzieciem eksperymentalnym, co powazna
proba pozyskania Zrédet po stronie popytu. Jest to przedsiewziecie eksperymentalne w tym
sensie, ze wyprébowatoby ono metody marketingu, wspotdziatania z odbiorcami, proponowania
zachet finansowych, organizacji personelu, kierowania przeptywem informacji i przechowywania
danych oraz pozyskiwania kosztowo efektywnych Zrédet w Z.E. Gliwice. Informacje zebrane
w trakcie wdrazania pilotowego programu DSM bylyby niezwykle cenne, gdyz moglyby zosta¢
wykorzystane do opracowania programu DSM na peina skale, w ktéry zaangazowano by duzo
wigcej Srodkéw. Bylyby one réwniez cenne jako pierwsza w Polsce i jedna z pierwszych w
Europie proba wdrozenia przez przedsiebiorstwo elektroenergetyczne programu DSM
oferujacego zachety finansowe.
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DOSWIADCZENIA NABYTE W AMERYCE POLNOCNEJ W ZAKRESIE
PROGRAMOW DSM W PRZEMYSLE

Amerykanska Rada ds. Gospodarki Efektywnie Wykorzystujacej Energie dokonala ostatnio
analizy doSwiadczen nabytych dotychczas w Ameryce Potnocnej w zakresie sterowania popytem
(DSM) w przemysle. Rada przeprowadzita badania przedsiebiorstw energetycznych i stworzyfa
baze danych o przemystowych programach DSM. Zbadano ponad osiemdziesiat przedsiebiorstw
energetycznych i firm niezaleznych. W badaniu tym skoncentrowano sie na przemyustowych
programach DSM opartych na bodZcach i zachetach, czyli takich, jakim jest proponowany tutaj
program pilotowy, a wykluczono programy polegajace jedynie na sterowaniu obciazeniem lub
pozyskiwaniu informacji (lacznie z programami pomocy technicznej). Giéwnymi miernikami
sukcesu programéw przyjetymi w tym badaniu byly: wysoki wskaznik uczestnictwa i/lub duze
oszczednosci energii elektrycznej wyrazone jako procent sprzedazy energii elektrycznej dla
przemystu w roku 1989, po kosztach usrednionych nizszych od kosztéw uniknietych wiekszosci
przedsiebiorstw energetycznych.

W bazie danych jako "udane" okreslono w sumie 12 programéw. Srednie roczne oszczednosci

dla tych "udanych" programéw, wyrazone jako procent sprzedazy energii elektrycznej dla

przemystu w roku 1989, wynosza 1,1 procent, $rednie roczne uczestnictwo to 9 procent
kwalifikujacych si¢ odbiorcow, a usredniony koszt przedsigbiorstwa energetycznego wynosi
0,014 USD na zaoszczedzona kilowatogodzine. Z danych tych wynika, Ze udane programy
osiagnely okolo szes$¢ razy wieksze oszczednosci i dwukrotnie wigksza liczbe uczestnikéw niz
przecigtny program z bazy danych, przy nizszych kosztach. = W niniejszym raporcie
przedstawione zostalo siedem z tych udanych programéw, tak by dac pewne wyobrazenie o tym,
jak pilotowy program DSM dla przemystu moglby zosta¢ wdrozony w Polsce. Oto one:

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

4 Plan oszczednosci energii dla przedsiebiorstwa Bonneville Power Administration

4 Partnerski program efektywnego wykorzystania energii w przedsiebiorstwie
Boston Edison

Q Program wprowadzenia wydajnych ukladéw sprezonego powietrza w
przedsiebiorstwie British Columbia Hydro

< Partnerski program przedsi¢olorstwa Central Maine Power

v
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Program zachet do oszczedzania energii w przemysle opracowany przez
przedsigbiorstwo Puget Power

Program "Smart Money for Business” w przedsiebiorstwie Wisconsin Electric.

Powyzsze stosunkowo udane programy (wykazujace WyZsze niZ przecigtnie poziomy uczestnictwa
i oszczednosci) maja kilka wspélnych cech. Ponizej przedstawione sa glowne cechy. ktore - jak
sic wydaje - odrézniaja programy bardziej udane od mniej udanych. Cechy te moga by¢
odpowiednie przy rozwazaniu pilotowego programu DSM dla przemystu w Polsce:

4

Zwracanie uwagi na sprawy nurtujace odbiorcéw. Zwracanie uwagi na sprawy
nurtujace odbiorcéw ma szczegdlne znaczenie w przypadku firm przemystowych. Jak
dotychczas, w przemysle panowal sceptycyzm co do jakosci i celow programéw DSM
realizowanych przez przedsiebiorstwa energetyczne.

Techniki marketingu. Techniki marketingu zastosowane przez przedsiebiorstwo

energetyczne moga w sposob zasadniczy decydowac o sukcesie lub porazce programu

DSM dla przemystu.

Elastycznos¢ programu. Ogélnie méwiac, im wieksza elastyczno$¢ proponuje
przedsigbiorstwo energetyczne swoim odbiorcom przemyslowym, tym wilcej
uczestnikow udaje sie¢ mu pozyska¢. Program przygotowany indywidualnie jest z
natury rzeczy bardziej elastyczny niz program z géry zaplanowany i dlatego jest
zwykle chetniej przyjmowany przez odbiorcéw przemystowych.

Zachety finansowe. Zachety finansowe dla odbiorcow sa oferowane we wszystkich
procramach ujetych w bazie danych. Kilka programéw proponuje mozliwosé
zaciagniecia pozycvki o niskim lub zerowym oprocentowaniu zamiast lub opricz
rabatow gotéwkowych. Ogélnie méwiac, programy oferujace wigksze zachety
finansowe charakteryzuja sie wyzszymi poziomami uczestnictwa i oszczednosci.

Analiza i ocena programu. Dwie trzecie przedsiebiorstw z bazy danych oferujacych
udane programy przeprowadzilo dokladne badanie rynku swoich odbiorcow
przemystowych i/lub dokonato oceny przebiegu i wynikéw programu.
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KONCEPCJA PROGRAMU PILOTOWEGO

Program pilotowy daje mozliwos¢ wyprébowania nowej koncepcji na mala skale. Takie
podejscie pozwala na znaczne ograniczenie ryzyka i niepewnosci natury technicznej i
ekonomicznej, jakie zwykle towarzysza podejmowaniu kazdego nowego przedsigwziecia.
Sterowanie popytem jako program podejmowany przez przedsiebiorstwo energetyczne jest z
pewnoscia nowa koncepcja w Polsce i dlatego powinien zosta¢ poddany testowi .1a sprawdzenie
prawdziwosci zalozen, jakim jest program pilotowy.

Cele proponowanego programu pilotowego

Konkretne cele programu pilotowego to:

<

Wykazanie mozliwosci wprowadzenia w  Polsce  kilku technologii
oszczedzajacych energie i moc przez programatyczny DSM, tak jak to jest

powszechnie praktykowane w Ameryce Pélno..icj. Program pilotowy nie

zawsze jest pomySlany jako pokaz technologii, cho¢ potwierdza on techniczna
i ekonomiczng mozliwos¢ wprowadzenia niektdrych z nich.

Umozliwienie wyrobienia lepszego obrazu co do sposobéw finalnego zuzycia
energii elekrrycznej w sektorze przemystowym oraz opracowanie (na drodze
diagnoz i analiz) spisu urzadzen, charakterystyki przebiegu procesu i
podstawowych informacji z zakresu badania rynku. Dziatania te beda bardzo
wartosciowe nie tylko podczas trwania programu pilotowego, lecz rowniez
dlugo po jego zakorczeniu i beda one stanowic podstaw¢ dla programu
systematycznych badan rynku i obciazenia w przemyjsle.

Pomoc w okresleniu i przetestowaniu akwalnych mozliwosci producentéw,
dystrybutoréw, sprzedawcow, specjalistow dokonujacych specyfikacji urzadzen
oraz inzynieréw-architektéw co do ich udzialu w programie DSM na peina
skale. Ponadto program pilotowy zapewni pomoc techniczna i finansowanie
umozliwiajace rozszerzenie aktualnych mozliwosci, wypracowanie nowych
umiejetnosci i tworzenie wiezi z dostawcami technologii DSM ze Stanéw
Zjednoczonych i innych krajow poprzez nawiazanie formalnych zwiazkéw
organizacyjnych z polskimi przedsiebiorstwami.

Wykazanie, ze polskie przedsiebiorstwo energetyczne jest w stanie uruchomié
i kierowa¢ programem DSM. lacznie 2z marketingiem, kierowaniem
poszczegdlnymi zadaniami w ramach programu, rejestrowaniem przeplywu
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informacji, zbieraniem danych oraz ocena poszczeg6lnych zadan i calego
programu,

Przetestowanie szeregu cech programu i zachecanie do eksperymentowania w
celu lepszego zaplanowania programu na petna skale. Cechy programu, ktore
maja zosta¢ poddane testowaniu to, miedzy innymi, podejscia marketingowe,
uktad zachet finansowych, procedury weryfikacji oszczednodci, technlogie i
pakiety technologii wybrane do pomocy oraz procedury realizacji programu.

Danie nowego pogladu na sposob w jaki polscy przemystowi decydenci oceniaja
inwestycje w oszczednos¢ energii jako alternatywne wykorzystanie kapitatu,
oraz jak oszacowuj¢ wplyw rozmiaru, pozycji rynkowej, nerspektyw rozwoju,
kapitalu prywatnego przeciwstawionego wiasnosci publicznej i1 innych
czynnik6w na kryteria inwestowania, na oczekiwania i na ilosciowe wymiary
ryzyka i korzysci.

Umozliwienie Z.E. Gliwice podjecia wspétpracy z odbiorcami przemystowymi
I znaczacymi instytucjami i organizacjami, takimi jak Polskie Sieci
Elektroenergetyczne S.A., Polska Akademia Nauk, Fundacja na Rzecz
Efektywnego Wykorzystania Energii i Ministerstwo Przemystu i Handlu, w celu
zainicjowania prywatno-publicznej wspoipracy partnerskiej dla promoc;ji
oszczdnego wykorzystywania energii w Polsce oraz w celu utrwalenia pojecia
DSM jako wartosciowego, stabilnego zrédia dla przysziosci energetycznej
Polski.

Uzasadnienie proponowanego programu

Istnieje wiele powodéw, dla kiérych wybrano pilotowy program DSM proponowany w
niniejszym raporcie. Ponizej sa podane i kr6tko oméwione najwazniejsze z nich:

<

3

Program ten odzwierciedla do§wiadczenia nabyte w Ameryce Péinocne;j.

Program ten jest wystarczajaco elastyczny, by obja¢ przemyst, w ktérym
zachodza olbrzymie zmiany.

Program ten koncentruje sie na sektorze przemystowym, gdyz w nim wlasnie
zuzywa sie najwigcej energii elektrycznej i w nim mozna potencjalnie osiagnaé
najwigksze oszczednosci.
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- Program opiera si¢ na zadaniach przygotowywanych indywidualnie, poniewaz
wiekszos¢ polskich przedsiebiorstw przemystowych to firmy duze: stad i
poszczegolne zadania beda raczej obszerne, co prowadzi do wyboru opracowan
indywidualnych.

- Program dla przemysiu pomoze ozywié¢ polski przemyst.

- Program kladzie szczegélny nacisk na pomoc finansowa, aby pomodc w uporaniu
si¢ z niedoborem kapitatu na przedsiewziecia udoskonalajace.

- Program opiera si¢ na zcstawie wytycznych, ktdre sa wystarczajaco ogdlne, by

pozwoli¢ osobom kierujacym programem na wykorzystanie ich wlasnej
znajomosci lokalnych firm, probleméw i sytuacji w celu omijania trudnosci.

Ograniczenia, ryzyko i elementy niepewnoéci

Uruchomienie w Polsce programéw DSM w stylu potnocnoamerykanskim jest zwiazane z

wieloma ograniczeniami, ryzykiem i elementami niepewnosci. Udany marketing i wdrozenie
DSM w Polsce beda wiazaé sie z koniecznoscia wypracowania nowych umiejetnosci, nowych
struktur organizacyjnych, nowych przepiséw i praw, nowych rodzajow firm, oraz calych nowych
dziedzin dzialalnoéci gospodarczej. Sam rozmiar tego zadania jest juz wielka bariera dla DSM.
Lecz wydaje sie, ze w Polsce jest zainteresowanie i cheé pokonania tak wielkiej bariery. PSE
SA, Z.E. Gliwice i inne zakiady energetyczne wydaja si¢ by¢ autentycznie zainteresowane
podjeciem tego zadania.

Wigkszo$¢ podanych ponizej informacji na temat barier, ryzyka i elementéw niepewnosci zostato
zebranych podczas serii szesciu spotkan w grupach dyskusyjnych. Spotkania te odbyly sie w
okresie od grudnia 1992 do marca 1993 roku. W dwéch grupach dyskusyjnych wzieli udziat
przedstawiciele odbiorcéw przemystowych, w jedrej przedstawiciele odbiorcéw z gospodarstw
domowych, w jednej dostawcy urzadzen, w jednej odbiorcy z lokali niemieszkalnych i w jedne;
przedstawiciele persorielu Z.E. Gliwice.

Powazny niedobor kapitatu na dokonanie udoskonaleri zwiqzanych z DSM. Wiekszoéé
odbiorcow polskich przedsigbiorstw energetycznych nie ma srodkéw finansowych na dokonanie
udoskonalen z zakresu oszczedzania energii i sterowania obciazeniem. Lub - jesli nawet maja
Srodki finansowe - inne priorytety inwestvcyjne drastycznie ograniczaja ilo$¢ §rodkow
przeznaczonych na takie cele.

q
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Pewnos¢ i zaufanie ze strony Z.E. Gliwice. Niedawne powazne zalamanie gospodarki
w Polsce pociagnelo za soba wiele przykrych konsekwencji, jak na przykiad pogorszenie
stosunkow miedzy diuznikami i wierzycielami. Wiele firm nie jest w stanie placi¢ rachunkow
za energi¢ elektryczna, przez co ich dlug w stosunku do obstugujacego ich zakfadu
energetycznego urost do powaznych rozmiaréw. Z.E. Gliwice nie uniknal tego problemu.
Napiecia wywolane przez nie zaplacone rachunki pogorszyly stosunki pomiedzy Z.E. Gliwice
a niektérymi odbiorcami.

Cena urzqdzer wydajnie wykorzystujacych energini elektryczng. Wielu uczestnikow
spotkan w grupach dyskusyjnych wskazalo na wysokie ceny urzadzen wydajnie wykorzystujacych
energi¢ elektryczna jako powazna bariere dla inwestycji w DSM. Wyjasniali oni, ze nabywcy
urzadzen sa niezwykle wrazliwi na cene placona najpierw: wybieraja urzadzenie najtansze nawet
Jesli wiedza, ze urzadzenie bardziej wydajne - lecz i drozsze - bedzie duzo tarisze w eksploatacji.

Firmy moga przestaé istnie¢ po dokonaniu inwestycji w DSM. Trudne warunki
ekonomiczne w Polsce powoduja, ze wiele przedsiebiorstw przemystowych i ustugowych jest

zamykanych, niekiedy na stale. Sytuacja ta stanowi wielka trudnosé dla udanego wdrozenia

programow DSM sponsorowanych przez przedsiebiorstwo energetyczne.

Moze by¢ trudno uzyskaé dane na temat obcigienia i zuzycia 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
obciazenia przed wprowadzeniem DSM.

Pokrycie kosztow prredsiebiorstwa energetycznego i utracone przychody. Podobnie jak
w przypadku wiekszosci przedsiebiorstw energetycznych na $wiecie (takze w Ameryce
Pélnocnej), wydatki na programy DSM w Polsce moga zosta¢ nie w pelni pokryte w stawkach
na energie elektryczna, jak réwniez moze dojs¢ do utraty przychodéw wynikajacej ze spadku
sprzedaZy energii. Sprawa ta jest omawiana w Czesci | niniejszego raportu jako jedno z
fundamentalnych zagadnien polityki regulacyjnej, ktérym nalezy si¢ zaja¢ przy tworzeniu ram
zintegrowanego planu rozwoju zré-et w Polsce. Nie jest to jednak tylko zagadnienie polityki
ogdlnokrajowej; jest to réwniez problem praktyczny, z ktérym musi sobie poradzi¢ Z.E. Gliwice
przy wdrazaniu pilotowego programu DSM. Z tego powndu zagadnienia pokrycia kosztow i
zachet zawartych w przepisach sa potraktowane oddzielnie jako element planu przedsiewziecia
i oméwione dokladniej w Rozdziale 5.

Pensja pracownikéw powiqzana ze sprzedaiq energii elektrycznej. Pewna czes¢ pensji
kazdego pracownika Z.E. Gliwice jest powiazana z iloscia energii elektryczne; sprzedanej przez
zaklad.  Praktyka ta wydaje sie by¢ powszechna we wszystkich przedsiebiorstwach

NN
<
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energetycznych w Polsce. Podobnie jak powiazanie zyskéw zakladu z iloscia sprzedanej energii
elektrycznej, tak i ta sprawa stanowi podobna - jesli nie wi¢ksza - bariere dla udanego wdrozenia
programu DSM.

Zarzqdzanie dokumentacja/brak komputeryzacji. Wdrazanie programu DSM wiaze sie
ze znaczna trudnoscia, jaka jest zarzadzanie duza iloscia dokumentéw. 2Z powodu bardzo
niskiego poziomu komputeryzacji w Z.E. Gliwice duza ilos¢ danych z zakresu finanséw i
zuzycia energii elektrycznej jest nadal rejestrowana : ‘estawiana recznie. Jesli ta metoda
zostanie zastosowana przy wdrazaniu DSM, zarzadzanie programem stanie si¢ niepotrzebnie
utrudnione.

Brak doswiadczenia z zakresu marketingu. Udany program DSM wymaga dobrego
marketingu. Nawet przedsigbiorstwa energetyczne z Ameryki Potnocnej, ktére maja wiele lat
doswiadczenia w tym zakresie, czesto miewaja kiopoty z marketingiem swoich programow.
Marketing to nowe pojecie dla polskich przedsiebiorstw energetycznych i Z.E. Gliwice.

PRZEGLAD SEKTORA PRZEMYSLOWEGO

Przemyst jest sektorem zuzywajacym najwiecej energii elektrycznej w Polsce. W roku 1991 na
ten sektor przypadio 51.052 GWh sprzedanej energii elektrycznej, czyli 53 procent energii
sprzedanej w kraju. Cho¢ rodzaj zzpotrzebowania na energic w przemysle moze sie zmienic,
odzwierciedlajac bardziej ogdlne trendy ekonomiczne i spadek ilo$ci duzych zakladéw przemystu
ciezkiego, polski sektor przemystowy prawdopodobnie utrzyma swa dominacje jesli chodzi o
zuzycie energii elektryczne;j.

Najwazniejsze cechy charakteryzujace odbiorcow przemystowych w Polsce to miedzy innymi:

. Wedlug danych z korica 1992 roku, przemyst panstwowy dawal 76 procent
produkcji przemystowej w Polsce. Tym wielkim przedsiebiorstwom czesto nie
daje si¢ zadnych motywacji do uczestniczenia w programach DSM.

Q Energia elektryczna stanowi zwykle miedzy 1 a 5 procent catkowitych kosztéw
produkcji, przy czym $rednio wynosi 3 procent. W obecnych warunkach
ekonomicznych wiele firm walczy o przetrwanie i moze nie by¢ zainteresowane
lub nie mie¢ $rodkéw na dazenie do oszczedzania energii.

Q W polskim przemysle raczej nie ma tradycji oszczedzania energii. Poprzedni
system ekonomiczny koncentrowat sie na maksymalizacji a nie optymalizacji
przemystu.
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- Przedstawiciele zakladow przemystowych czesto twierdza, ze najwieksze
potencjalne oszczednosci energii tkwia w zautomatyzowanym monitorowaniu
i kontroli proceséw przemystowych.

. Duze, zwykle panstwowe zaklady przemystowe wydaja sie by¢ podejrzliwe
wobec zaklad6w energetycznych, lub przynajmniej uwazaja, ze maja one mato
do zaoferowania w zakresie pomocy w oszczedzaniu energii. Z drugiej strony,
mniejsze zaklady przemyslowe wyrazaja wieksza che¢ wspotpracy z zaktadami
energetycznymi w zakresie zmniejszenia zuzycia energii.

< Mimo roznic w rozumieniu roli zakladu energetycznego istniejacych miedzy
duzymi a matymi przedsigbiorstwami przemystowymi, zaréwno duze jak i matle
przedsiebiorstwa sa zdania, ze jedli zaklady energetyczne miatyby promowacé
DSM, to ich zaangazowanie powinno obejmowaé pomoc zaréwno techniczna,
Jak i finansowa.

Srodki DSM w przemysle

Z powodu roznorodnosci sociazen w réznych procesach przemystowych, braku szczegétowych
informacji na temat tych obciazern w Polsce oraz trudnosci powielenia $rodkéw w procesach
przemystowych na szeroka skale, $rodki takie nie byly brane pod uwage w ocenie. W analizie
skoncentrowano si¢ natomiast na o$wietleniu i silnikach, choé niektére z wybranych srodkéw
dotycza ogélnego zuzyc.a energii elektrycznej w przemsle. Samo oswietlenie i silniki to 80
procent zapotrzebowania w przemysle lub 42 procent catkowitego krajowego zuzycia energii
elektrycznej w Polsce.

W Czedei 1 niniejszego raportu, zawierajacej ocene DSM dla Polski, podano szereg Srodkéw
DSM dla przemystu, ktére uznano za potencjalnie mozliwe do wdrozenia w Polsce. Cho¢
wszystkie Srodki sa technicznie wykonalne, programy powinny byé budowane wokét §rodkdw,
ktorych efektywnosé kosztowa zostala wykazana. Cze$é 1 raportu opisuje w jaki sposob
wyliczy¢ koszt zaoszczedzonej energii i koszt zaoszczedzonej mocy oraz jak poréwnaé te koszty
z kosztami uniknigtymi energii i mocy w celu okreslenia, czy konkretny $rodek bylby dobrym
kandydatem, wokét ktérego mozna by bylo budowaé program. Rezultaty tej analizy zostaty
przedstawione w Rozdziale 4 tej czesci raportu wraz z fizycznymi ilosciami zaoszczedzonej
energii i mocy, ktérych oczekiwano by od tych $rodkéw, jesli zostalyby one zastosowane we
wszystkich istniejacych urzadzeniach. Przedstawiona jest tam réwniez krzywa oszczednosci
energii w przemysle, ktéra graficznie obrazuje te wyniki, pokazujac koszt zaoszczedzonej energii
jako funkcje oszczednosci energii.
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Projckt i ocena programéw DSM dla przemystu

Srodki DSM musza by¢ potaczone » mechanizmami marketingu, wdrazania i oceny, tak by
utatwi¢ ich powszechne zastosowanie i zmaksymalizowaé potencjalny wklad danego Srodka.
Bazujac na doswiadczeniach w zakresie przemystowego DSM nabytych w Kanadzie i Stanach
Zjednoczonych, wstepne programy zbudowano woko6t kazdego z tych srodkow. Wynikajace z
tego programy zostaly opisane w Rozdziale 4 tej czeSci raportu.

Poszczegdlne programy zostaly nastepnie zgrupowane wedlug technologii finalnego zuzycia
energii elektrycznej: wydajne silniki, napedy silnikowe (lacznie z napedami o regulowanej
predko$ci), zmniejszanie mocy silnikéw, optymalizacja produkcji, konserwacja urzadzen,
o$wietlenie oraz innowacyjne stawki. Do tych zgrupowanych programdéw wiaczono stale
administracyjne koszty ogéine. Niektore dane charakteryzujace te programy, takie jak stopien
uczestnictwa, zmienne koszty administracyjne i oczekiwane rezultaty, zostaty przedstawione w
Rozdziale 4.

Obliczono wspotczynnik korzysci do kosztdw dla tych programéw. Wszystkie zakwalifikowane
programy przemystowe sa efektywne pod wzgledem kosztow, a ich wspdtczynniki korzysci do
kosztéw wahaja si¢ od 1,12 do $,83 w przypadku Testu Catkowitych Kosztéw Zrddla oraz od
1,76 do 8,91 w przypadku Testu Spolecznego. Analiza wrazliwosci przeprowadzona w Czesci
1 potwierdzita efektywno$¢ kosztowa tych programéw przy szerokim zakresie pozioméw
uczestnictwa i kosztow administracyjnych. Programy przemystowe, szczegdlnie te dotyczace
silnikéw, nalezaly do programéw najbardziej efektywnych kosztowo z wszystkich branych pod
uwage.

W Czesci 1 wskazano réwniez, ze sektor przemystowy zajmuje pierwsze miejsce pod wzgledem
potencjatu DSM. Kosztowo efektywne programv DSM dla przemystu moglyby realnie
zaoszczedzi¢ 962 GWh rocznie (co przy aktualnych stawkach dla przemysiu odpowiada kwocie
58 milionéw USD) i w sumie 407 MW nowych i zmodernizowanych mocy do roku 2000.
Fizyczny wklad tych programéw w wymagania systemu elektroenergetycznego zostat
przedstawiony w Rozdziale 4.

Poziom inwestycji ze strony przedsiebiorstwa energetycznego wymaganych dla osiagniecia takich
korzysci bedzie zaleze¢ od przepiséw regulacyjnych i struktury taryf przyjetych ostatecznie w
Polsce.  Analiza ta nie moze wiec okresli¢ finansowania ze strony przedsiebiorstwa
energetycznego koniecznego do wdrozenia tego programu. Wyniki wskazuja jednak wyraznie,
ze:

< Programy DSM dla przemystu, ktére moga zosta¢ wdrozone w niedalekiej
przysztosci, stanowia znaczne Zrodio dla sektora energetycznego.
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U

Programy te sa bardzo =fektywne kosztowo pod wzgledem ekonomicznym.

< Nalezy opracowac przepisy regulacyjne, ktdre zapewnia, ze decyzje
inwestycyjne podjete zaréwno przez przedsiebiorstwa cnergetyczne, jak i
odbiorcow beda inwestycjami optymalnymi z perspektywy ekonomicznej, to
znaczy, ze rozwiazania o najnizszych kosztach powinny by¢ najbardziej
korzystne dla wszystkich stron.

Q Pilotowe programy DSM dla przemystu moga pozwoli¢ na zdobycie
doswiadczenia i na techniczne wykazanie prawdziwosci zatozen konieczne dla
wdrozenia w Polsce programéw na szeroka skale. Programy te pomoga
bardziej precyzyjnie okresli¢ koszty i korzysci programoéw DSM (dzigki
faktycznemu doswiadczeniu nabytemu "w terenie") oraz moga daé lepsze
spojrzenie na uklad przepisow regulacyjnych, biorac pod uwage rzeczywisty
reakcje odbiorcdw na programy.

d Pilotowe programy DSM dla przemystu bylyby odpowiednimi kandydatami do
finansowania ze strony wielostronnych bankéw rozwoju.

Biorac pod uwage, ze programy DSM dla przemystu sa najbardziej efektywne pod wzgledem
kosztow i maja najwiekszy wkiad w osiagaine oszczednosci wynikajace z DSM, pilotowe
programy dla przemysfu prowadzityby do najszybszego osiagniecia znaczacych korzysci
zwiazanych z DSM. W pozostalej czesci niniejszego opracowania zaproponowany zosta
pilotowy program DSM dla przemystu, ktéry stanowitby pomost do petnego wykorzystania
zasobOw po stronie popytu w Polsce.

SPECYFIKACJA PROGRAMU PILOTOWEGO

W niniejszym raporcie przedstawiona jest wstepna specyfikacja proponowanego pilotowego
programu DSM dla przemystu, ktéra w istocie stanowi projekt praktycznego wdrozenia takiego
programu w Polsce. Cho¢ poczyniono wszelkie wysitki w celu podania jak najwiekszej ilosci
szczegOlow, bezposrednio przed wdrozeniem programu powinien zosta¢ wykonany bardziej
szczegotowy projekt. Specyfikacje te mozna traktowaé jako zbidr wytycznych, jednak przy
rzeczywistym rozpoczeciu programu nalezy uwzgledni¢ aktualny stan przepiséw regulujacych
dzialania przedsiebiorstw energetycznych i stan calej gospodarki w Polsce.

Zawartos¢ i cechy programu
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Proponowany pilotowy program DSM bedzie posiadaé nastepujace podstawe cechy:

o

Z%. Gliwice bedzie sie stara¢ uzyskaé od odbiorcow przemystowych
propozycje pomocy we wdrazaniu programéw DSM.

Z.E. Gliwice bedzie polega¢ gtéwnie na bezposrednim, osobistym marketingu
programu,

Wymagania kwalifikacyjne do programu beda proste.

Zarys i forma proponowanego programu zostana przedstawione
zainteresowanym i kwalifikujacym sie odbiorcom.

Zainteresowani i kwalifikujacy sie odbiorcy zloza propozycje do programu
DSM.

Z.E. Gliwice i uczestniczacy odbiorcy wynegocjuja program i pakiet pomocy

finansowej odpowiadajacy ogélnym zasadom programu.

Proponowane =zadania w ramach programu DSM moga obejmowaé
wykorzystanie nastepujacych technologii, ktore w Rozdziale 4 zostaty okreSlone
jako efektywne kosztowo: silniki o wysokiej wydajnosci, Zmniejszanie mocy
silnikow, zastosowanie napedow, konserwacja urzadzen, optymalizacja
procesow przemystowych i wysoce wydajne o$wietlenie (program nie musi sie
jednak ogranicza¢ do tych technologii). Produkcja energii elektrycznej i
cieplnej w skojarzeniu moze réwniez zosta¢ rozwazona jako kwalifikujacy sie
Srodek, o ile stanowi ona dopetnienie dla DSM i jest zaplanowana w celu
obnizenia obciazenia a nie w celu funkcjonowania jako niezalezne
przedsiewziecie energetyczne.

Pomoc finansowa zosianie zaoferowana odbiorcom z zatwierdzonymi
programami DSM w oparciu o oszczednosci energii i mocy lub koszt programu.
Pomoc finansowa nie bedzie jednak przekracza¢ 50 procent catkowitych
kosztéw programu lub kosztéw pozyskania zrédet DSM wyrazonych na
7aoszczedzony kilowat lub kilowatogodzine, ktérych warto$é biezaca stanowi
50 procent kosztéw uniknietych.

Odbiorcy uczestniczacy w programie musza zawrzeé standardowa umowe z
Z.E. Gliwice na realizacje zatwierdzonego programu. Umowa ta bedzie
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zawierac zapisy dotyczace kontroli, weryfikacji, poufnosci informacji, udziatu
W probach oceny programu i innych spraw.

. Zanim zostanie dokonana platno§é, wszelkie urzadzenia zainstalowane w
ramach programu musza zosta¢ poddane inspekcji okreslajacej czy zostaly one
zainstalowane prawidlowo. Jednak w indywidualnych przypadkach,
negocjowanych pojedynczo, bedzie mozna dokonaé czesciowych platnosci przed
zainstalowaniem urzadzes, jesli Z.E. Gliwice uzna, ze jest konieczne nabycie
kosztowo efektywnych zrodel DSM.

Jd Bedzie mozliwa pomoc finansowa na analize zuzycia energii w zakladzie

(diagnoze danego zaktadu pod wzgledem ilosci zuzywanej energii i1 rodzaju
wskazanych usprawnieni z zakresu DSM).

Zachety finansowe

W Rozdziale 5 oméwiony jest zakres zachet finansowych, jakie Z.E. Gliwice mégiby

zaproponowac¢ odbiorcom w ramach programu pilotowego. Zalecane rozwiazanie laczy w sobie
dwa podejscia: "zmiennych rabatéw" i "wspélnych oszczednosci.

Zmienne rabaty. Przy realizacji programu DSM w przedsiebiorstwie Puget Power,
wspomnianym w Rozdziale 2, wykorzystano podejscie zmiennych rabatéw. Oznacza ono, ze
przy identyfikacji Srodkéw DSM podczas analizy zuzycia energii w danym zakladzie stosuje sie
standardowe algorytmy lub zaleznosci techniczne dla przypisania warto$ci oszczedno$ciom
uzyskanym dzieki tym $rodkom. Wykorzystuje sie jednak takze i informacje charakterystyczne
dla konkretnego miejsca, takie jak godziny pracy urzadzen oraz inne dane specyficzne dla
okreslonego odbiorcy, jego zakladu lub budynku, gdzie zainstalowany bylby dany $rodek.

W ten sposéb, dwdch réznych odbiorcow instalujacych ten sam $rodek po tym samym koszcie
mogtoby otrzymaé rézne zachety finansowe, gdyz natura funkcjonowania jednego zakiadu moze
dawac przedsiebiorstwu energetycznemu wigcej korzysci wyptvwajacych z kosztow uniknietych.

Zwykle programy pilotowe oferuja odbiorcy "menu" opcji co do ilosci, marki i modelu
instalowanych urzadzen oraz odpowiednia platnos¢ jaka przedsiebiorstwo energetyczne jest
gotowe dokona¢ za kazda pozycje na menu. Czesto proponowana kwota ...t réwna pelnym
kosztom przyrostowym nowego urzadzenia lub petnym kosztom kapitalowym zwiazanym z
instalacja zmodernizowanego urzadzenia.

Y
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W niektorych przypadkach odbiorca dokonuje czesciowego wkiadu z gory i w trakcic negocjacji
jest zachecany do przyjecia jak najwiekszej ilosci pozycji z menu. Podejscie zmieanych zachet
wiaze "wynagrodzenie" z "wytworzona wartoscia", a nie "podjetym dzialaniem" i pozwala
odbiorcom negocjowac korzy$ci wynikajace z DSM w taki sam sposob, w jaki robiliby to w
przypadku kazdego innego towaru lub ustugi zwiazanej z ich branza.

Podejscie  "wspolnych oszczednosci”. Wiele przedsiebiorstw energetycznych
wykorzystuje firmy ustugowe energetyki (energy service companies), zwane tez "wykonawcami
eksploatacyjnymi” (performance contractors), ktdre sprzedaja programy oszczedzania energii
poprzez udziat w oszczednoSciach. V/ takiej sytuacji odbiorcy splacaja inwestycje dokonane
przez takie firmy uslugowe z oszczednosci uzyskanych na energii elektrycznej. Zwykle sposob
wynagrodzenia okreslony w umowie na realizacje tego typu zadania przyjmuje jedna z trzech
nastepujacych ogélnych form:

- Wspdlne oszczednosci. Przy takim ukladzie firma ustugowa zwykle finansuje,
instaluje u odbiorcy i (zazwyczaj) obstuguje urzadzenia efektywnie
wykorzystujace energie.. Odbiorca nie placi nic za instalacje urzadzen, ktére
pozostaja wiasnoscia firmy ustugowej. Firma ta przyjmuje na siebie cate
ryzyko, odciaga ewentualne ulgi podatkowe i po wygasnieciu kontraktu moze
sprzeda¢ odbiorcy swdj system za jego uczciwa wartosé rynkowa. W zamian
za to odbiorca placi firmie miesieczna oplate leasingowa i nadal placi racnunki
za energie elektryczna i inne paliwa.

d Gwarantowane wydatki na energie. Przy tego typu kontrakcie odbiorca ptaci
firmie ustugowej stata miesieczna optate za energie elektryczna zuzywana przez
urzadzenia ujete w kontrakcie. Jesli rzeczywiste koszty energii beda nizsze niz
ta oplata, firma ustugowa zatrzymuje réznice. Jesli natomiast rzeczywiste
rachunki beda wyzsze niz stala optata, firma ustugowa bedzie musiata doptaci¢
roznice.

Z kilku wzgledéw wykorzystywanie firm ustugowych energetyki do realizacji programéw DSM
W pewien sposdb zacheca odbiorcéw do uczestniczenia w kosztach programu pilotowego:

. Odbiorcy musza rozumieé, ze poprzez wdrazanie DSM Z.E. Gliwice pozyskuje
po ich stronie Zrddto, ktdre jest mniej kosztowne niz konwencjonalne zrddia po
stronie podazy.  Ponadto jest to zrddio mogace mie¢ korzysci dla
produktywnosci i dla srodowiska. Od odbiorcéw oczekuje si¢ jednak, by placili
za wszystkie Zrodta - zaréwno po stronie podazy, jak i popytu - zdobywane dla
nich przez przedsiebiorstwa energetyczne lub innych dostawcow ustug.
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a Z.E. Gliwice chce, by odbiorcy byli partnerami w tym przedsiewzieciu i nie
cheiaiby, by utrwalit si¢ poglad, ze DSM jest powrotem do dotowania energii
elektrycznej.

- Pétnocnoamerykarniskie do$wiadczenia z zakresu DSM dotyczace utrzymywania
sie oszczednosci dowodza w sposéb przekonywajacy, ze oszczednosci sa
bardziej stale, gdy odbiorca postawit na szali pewne ryzyko finansowe.

4 W niedalekiej przysziosci w Polsce moze wytworzy¢ sie grupa aktywnych firm
ustugowych energetyki. Z tego powodu moze okazaé sie korzystne chociaz
wprowadzenie pojecia finansowania efektywnego zuzycia energii ze wspdlnych
oszczednosci. Pilotowy program DSM moze poméc w tworzeniu nowej branzy,
jaka bylyby firmy ustugowe energetyki.

Strategia marketingu

W celu zapewnienia maksymalnego poziomu komunikacji i budowania §wiadomosci u wszystkich
potencjalnych uczestnikéw, program pilotowy bedzie oglaszany i promowany w réznych
srodkach spotecznego przekazu na obszarze obstugiwanym przez Z.E. Gliwice. Rozpocznie sie
to od przygotowania listy potencjalnych uczestnikéw przez rejonowych pracownikéw Z.E.
Gliwice.  Na listach tych zaklady przemystowe zostalyby zgrupowane wedlug sekiora
przemystowego i wielkosci zakladu (wskaznikiem potencjatu oszczednosci bylaby albo wielkoéé
produkcji albo poziom zuzycia energii elektrycznej), a by¢ moze réwniez wedtug innych cech
charakteryzujacych zaklady, zaleznie od dostepnosci danych.

Rownolegle badanie rynku

W trakcie spotkar grup dyskusyjnych zorganizowanych w ramach tego programu wskazano na
kilka zagadnien, ktére wymagaja dalszych badarn rynkowych. Ponizej sa one wyliczone i krétko
omoéwione:

Zakres wymaganej pomocy technicznej. Wielu uczestnikéw spotkaii w grupach
dyskusyjnych wyrazilo opinie, ze pomoc techniczna dla programu DSM nie stanowi
najwazniejszego priorytetu. Opinia ta przewazala szczeg6lnie wsrod przedstawicieli duzych
przedsiebiorstw przemyslowych, ktére zwykle posiadaja wystarczajaca liczbe dobrze
wyszkolonych pracownikéw potrafiacych okreslié mozliwosci w zakresie DSM w swoich
zakladach.
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Czy rabaty powiazane Scisle z konkretnym produktem bytyby pozyteczne. Program DSM
proponowany tutaj nie zaleca proponowania stalego rabatu dla pewnego typu urzadzen i $rodkéw
DSM. Rabaty takie sa powszechnie stosowane w programach DSM realizowanych w Ameryce
Pétnocnej. Nalezatoby przeprowadzi¢ dalsze badania rynku w celu okreslenia, czy dodanie
stalego rabatu do proponowanych tutaj rabatéw zmiennych w sposob istotny zmienitoby poziomy
uczestnictwa w programie lub dato inne znaczace korzysci.

Zbadaé sposoby przetamania nieufnosci wobec zaktadu energetycinego. Spotkania w
grupach dyskusyjnych wykazaly, ze niektorzy odbiorcy moga niechetnie odnosi¢ sie do
wspolpracy z Z.E. Gliwice, czeciowo z powodu niezadowolenia z wysokosci rachunkéw za
energie elektryczna, a czesciowo dlatego, Ze sadza, iz zaklad energetyczny musi mie¢ jakis
ukryty powod, jesli pragnie wejs¢ na teren przedsigbiorstwa przemystowego i dokonywa¢ analiz
(tzn. odbiorcy ci nie wierza, ze zaklad energetyczny powaznie mowi o pomaganiu im w
ograniczeniu zuzycia energii elektrycznej wiedzac, ze zaklad zwigksza zyski sprzedajac wigcej
energii).

Zbadaé czy przedsiebiorstwa paristwowe moga wymagaé innego podejscia

marketingowego nii firmy prywatne.  Przedsiebiorstwa bedace wiasnoscia publiczna i

finansowane ze Srodkow publicznych doswiadczaja wielu wiecej ograniczen jesli chodzi o ich
udzial w programach DSM, szczegélnie pod wzgledem ich wkladu finansowego w program. Na
przyktad moze im by¢ nie wolno przenosi¢ funduszy przeznaczonych na energie elektryczna na
konto modernizacji kapitalowych w celu dokonania udoskonaleri wymaganych przez DSM.

Inne rownoczesne badania. Na wdrazenie pilotowcgo programu DSM mozna patrze¢
jako na wielkie przedsiewziecie z zakresu badania rynku. Da ono cenne informacje na temat
tego co jest a co nie jest skuteczne w zachecaniu odbiorcéw do udziatu w programie. Z drugiej
strony, program réwniez powinien by¢ wdrazany z mysla o zbieraniu informacji o rynku.

Dostarczenie urzadzen i wdrozenie

Montaz organizowany przez wykonawcdw. Przy takim podejsciu Z.E. Gliwice byiby
odpowiedzialny za nadzér nad wszystkimi aspektami specyfikacji urzadzen, nad pozyskaniem,
instalacja i1 testowaniem $rodkow przyjetych przez odbiorce w wyniku zalece. Aby 1o
zrealizowa¢, Z.E. Gliwice bedzie kierowaé procesem wdrazanym przez platnych wykonawcow,
takich jak firmy ustugowe energetyki.

W celu wybrania najlepszego dostawcy ustug i urzadzer Z.E. Gliwice pewinien przeprowadzié
konkurs ofert, ktéry przebiegatby nastepujaco:
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Etap 1.

Etap 2.

Etap 3.

Etap 4.

W czasie przeprowadzania wstepnych warsztatéw na temat programu
pilotowego powinno odby¢ sie oddzielne spotkanie warsztatowe w celu
wylonienia  potencjalnych  wykonawcéw, konsultantéw i  firm
wspolpracujacych.  Firmy wspdlpracujace to te, ktore posrednio
uczestnicza we wdrazaniu DSM, np. dystrybutorzy i sprzedawcy urzadzen
efektywnie wykorzystujacych energie.

Zainteresowane strony zostalyby poproszone o przedlozenie potwierdzenia
kwalifikacji wraz z referencjami technicznymi 1 kredytowymi
wykazujacymi ich techniczne kompetencje i przestrzeganie zasad uczciwej
gry rynkowej. Z.E. Gliwice przyjmowaiby krajowe certyfikaty uzyskane
przez firmy uslugowe energetyki i firmy przeprowadzajace analize zuzycia
energii jako Swiadectwo kwalifikacji.

Zainteresowane strony przediozylyby réwniez zestawienie stawek
godzinowych dia pracownikéw o réznych poziomach kwalifikacji i
wyksztalcenia technicznego. W przypadku, gdy wykonawca musialby
zatrudni¢  dodatkowych  pracownikéw, bylby zobowiazany do
przedstawienia planu ich przyjmowania z podaniem ogolnych metod
sprawdzania kwalifikacji. Preferowane bylyby firmy zatrudniajace juz
wiekszo$¢ potrzebnego personelu.

Konkurencyjna ocena oferentow pozwolilaby na wybranie najlepszych
ofert i przyznanie kontraktow. Kontrakty mialyby struktwre
"podstawowych uméw zlecajacych", ktére przewidywalyby mozliwosé
przedstawienia gwarantowanych stawek wynagrodzenia za robocizne i
standardowych norm czasowych na wykonanie niektorych prac w ofercie
technicznej i finansowej przediozonej Z.E. Gliwice.

Opracowanie specyfikacji urzadzeri, montazu i testowania. Wykonawcy, na podstawie
analizy zuzycia energii, opracowaliby wszechstronna specyfikacje urzadzen laczaca w sobie:

- wymagania okreslone przez producenta w specyfikacji urzadzen i instrukcji
montazu

=2 aktualnie obowiazujace normy budowlane i bezpieczenstwa

Q ewentualne przepisy zwiazkéw zawodowych

Q wszelkie warunki narzucone przez odbiorce w zakresie przeprowadzenia

montazu na swoim terenie.
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Specyfikacja ta powinna by¢ skodyfikowana wedlug typu czynnosci (np. montaz nowego silnika).
Czesc kazdej specyfikacji stanowilyby normy czasowe, ktore moglyby zosta¢ wykorzystane do
oszacowania ilosci roboczogodzin i kosztu wykonania wiekszosci jednostkowych prac.

Zapewnienie jakosci, kontrola i inspekcja. Z.E. Gliwice sprawowatby nadzér nad
pracami w terenie wykorzystujac kryteria realizacji zadan oraz normy zapewnienia i kontroli
jakosci stworzone w celu monitorowania takich zadan. Na przykiad w przypadku zadania o
nazwie: "montaz nowych silnikéw efektywnie wykorzystujacych energie” Z.E. Gliwice moze
uzna¢ za kryterium realizacji zadania. ze zaden odbiorca nie powinien czekaé dtuzej niz 90 dni
od daty zatwierdzenia wniosku zlozonego w odpowiedzi na oferte Z.E. Gliwice na montaz
nowego urzadzenia w swoim zakladzie.

Nabycie urzqdzeni. Przewiduje sie, ze Z.E. Gliwice bedzie rozpatrywaé i zatwierdzac
procesy nabywania wszelkich urzadzei potrzebnych w réznych programach (lacznie z
konkurencyjnymi ofertami kosztowymi). Zaklada sie réwniez, ze urzadzenia te bylyby
sprowadzane przez wykonawcéw od firm krajowych i zagranicznych, oraz ze w tym ostatnim
przypadku odstapiono by od pobierania wszelkich cet importowych, podatkéw lub innych oplat
celnych.

Montaz organizowany przez odbiorce. W wiekszosci przypadkéw odbiorcy przemystowi
sami wybiora i podpisza umowy z wykonawcami zatwierdzonymi przez Z.E. Gliwice do udziatu
w programie. Z praktycznego punktu widzenia mozna zalozyé, ze niektére firmy moga od wielu
lat mie¢ zwiazki z konsultantami lub innymi firmami i ze beda zainteresowane utrzymaniem tych
zwiazkéw. Z.E. Gliwice dokona przegladu ich kwalifikacji do udziatu w programie na zasadach
konkursu ofert przedstawionego powyze;.

Wyplata zachet finansowych. Z.E. Gliwice wyplacatby zachety finansowe bezposrednio
odbiorcom, ktérzy z kolei byliby odpowiedzialni za optacenie wykonawcow i dostawcow.
Odpowiedzialno$¢ za wszelkie koszty programéw DSM przewyzszajace sumy wyplacone przez
Z.E. Gliwice w formie zachety finansowe;j spoczywataby na odbiorcy.

Zagadnienie odzysku i usuwania nrzadzeri. Wszelkie zastapione urzadzenia powinny
zostac usuniete przez wykonawce i uzyskaé zatwierdzenie od Z.E. Gliwice na odzysk lub trwale
usuniecie. Nie ma wigkszego sensu wyrazanie zgody na to, by odbiorca zatrzymat stare
urzadzenia jako "zapas" lub odsprzedat je bezposrednio innym firmom lub posrednikom, gdyz
takie mato wydajne urzadzenia mogtyby po prostu zosta¢ zamontowane gdzie indziej w Polsce.

Zakres odpowiedzialnosci odbiorcéw. Zaleca sie, by Z.E. Gliwice uczynit montaz
organizowany przez odbiorce gléwnym sposobem wdrazania programéw. W przypadkach. w
ktorych odbiorca chciatby odejsé od takiej procedury, musiatby on uzyska¢ specjalne zwolnienie
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od Z.E. Gliwice. Odbiorca ponositby wowczas petna odpowiedzialno$¢ za kierowanie procesem,
tak by sprostat wymaganiom inspekcyjnym okreslonym przez Z.E. Gliwice. Wszelkie
dodatkowe koszty obciazajace lub ogélne koszty finansowe zwiazane z op6znieniami, pracami
naprawczymi lub sporami z wykonawcami vylyby problemem odbiorcy.

Szkolenie firm ustugowych energetyki. Po dokonaniu opisanego powyZej konkursu ofert
Z.E. Gliwice moze dojs¢ do wniosku, ze istnieje niewystarczajaca liczba firm ustugowych
energetyki kwalifikujacych si¢ do przeprowadzenia wymaganych analiz zuzycia energii oraz
dokonania specyfikacji i montazu urzadzeii. Jesli tak bedzie, pilotowy program DSM byé moze
bedzie musial objaé réwniez sktadnik szkolenia firm ustugowych. Dziafania te moglyby zostaé
skoordynowane z ogdlnokrajowym licencjonowaniem ustugowych firm energetyki i innych firm
inZynieryjnych zwiazanych z energetyka, a moglyby by¢ sponsorowane przez specjalny fundusz
Z programOw wzajemnej pomocy.

Uwzglednianie rozwiqzaii nie proponowanych przez Z.E. Gliwice. Oczekuje sie, ze
przedstawiona powyzej metoda dostarczania urzadzedi i wdrazania programu zapewni

systematyczny i uporzadkowany proces zawierania uméw z firmami ustugowymi energetvki i

rozwijania programéw u odbiorcow Z.E. Gliwice. Moga jednak zaistnie¢ okolicznosci, w
ktorych Z.E. Gliwice otrzyma propozycje rozwiazan nie proponowanych wczesniej przez siebie,
sktadane nie na drodze normalnego procesu. Z.E Gliwice powinien zachowa¢ elastyczno§é w
uwzglednianiu takich propozycji, o ile odpowiadaja one wymaganym standardom analiz zuzycia
energii, sa w zgodzie z ogdlnymi technicznymi celami projektu pilotowego i odpowiadaja
kryteriom wyboru (np. pod wzgledem doswiadczenia i kwalifikacji).

Weryfikacja i ocena wplywu programu.

Weryfikacja oszczednosci uzyskanych w wyniku programu pilotowegc jest niezbedna dla:

- pokazania odbiorcom uczestniczacym w programie, ze rzeczywiscie dato sie
uzyska¢ wymierne oszczednosci energii i mocy

<l wykazania zasadnosci i efektywnosci kosztowej przemystowego programu DSM
w Polsce prowadzonego przez przedsiebiorstwo energetyczne

- stworzenia podstawy dla oszacowania wplywu pozniejszego, ogdlnokrajowego
prograrnu.

Nalezy przeprowadzi¢ indywidualne analizy poszczegdlnych zakladow przemystowych, by
uwzglednic specyfike Srodkéw DSM mogacych mie¢ zastosowanie w tych zakladach, w ktorych
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wysltepuja roznorodne rodzaje finalnego zuzycia energii i moze dochodzi¢ do ich wzajemnego
oddzialywania. Dlatego konieczne bedzie, by Z.E. Gliwice, jego wykonawcy i odbiorca
wspétpracowali w celu dokladnego okreslenia linii bazowej jako odno$nika dla pomiaru wplywu
programu pilotowego.

Oczekuje si¢, ze ocena wplywu programu przeprowadzana przez Z.E. Gliwice bedzie obejmowaé
pomiary ‘.nilnego zuzycia energii na urzadzeniach jako czesé procedury oszacowania wplywu.
Ocena tu {aczytaby algorytmy techniczne, modele symulacyjne i statystyczne metody regresji.
Konieczne byloby réwniez opracowanie wspolnych metod oceny sumujacych wplywy w
wybranych, pojedynczych zakladach w celu uzyskania szacunkéw dla catego programu oraz
zwigkszenia doktadno$ci i precyzji pomiardw.

Podobnie jak w przypadku kazdego szacunku co do wplywu przedsiewzie¢ z zakresu DSM. tak
I tutaj pewna trudno$¢ stanowi porownanie: 1) faktycznego finalnego zuzycia energii w
badanych urzadzeniach po wprowadzeniu usprawnien z 2) szacunkowym zuzyciem jakie miatoby
miejsce w tych urzadzeniach bez wprowadzenia usprawnien. Dlatego wplyw programow na

oszczednosci nie moze zostaé bezposrednio zmierzony, lecz jedynie oszacowany, gdyz 2) jest

zdarzeniem, ktdrego nie da sie zaobserwowac.
Doktadnos¢ takiego procesu oceny jest funkcja:

- poziomu precyzji wyrazonego jako zakres tolerancji, w ktérym - jak sie uwaza
- miesci sie mierzony wptyw

- poziomu pewno£ci wyrazonego jako prawdopodobieristwo, z ktérym uwaza sie,
ze dany wplyw rzeczywiscie mieéci sie w takim zakresie toleranc;ji.

"Protokét weryfikacji” to nic innego jak plan dzialania okreslajacy krok po kroku sposob
ustalania linii bazowej bedacej odnosnikiem, rodzaje wplywow okre§lanych ilosciowo w
odniesieniu to takiej linii bazowej oraz okres przez jaki bedzie sie tego dokonywac. Protokot
opisuje role metod pomiarowych, inzynieryjnych i statystycznych w uzyskiwaniu takich
szacunkowych wplywdéw. Okresla on réwniez $rodowisko, w jakim ma zosta¢ dokonana
weryfikacja i jakie inne czynniki dzialalnoéci maja by¢ mierzone (np. poziomy produkcii,
temperatura, przeptywy cieczy). Dzieki temu uzyska sie nie tylko "chwilowy" szacunek
aktualnych oszczednosci, lecz réwniez wglad w bardziej dlugoterminowe zagadnienia
utrzymywania sie oszczednosci.

Oceny procesu i rynku

\ii-
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Mozna realnie oczekiwac¢, ze w udanym programie pilotowym wezmie udziat 30-50 odbiorcéw
przez okres 18 miesiecy. A zatem typy i rodzaje uczestnictwa (badz braku uczestnictwa) moga
by¢ réwnie wazne jak bezwzgledna liczba uczestnikéw programu pilotowego. Na przyktad, Z.E.
Gliwice bedzie musial sprobowac znalez¢ odpowiedz na nastepujace pytania:

- Czy daje si¢ zauwazy¢ wyrazny brak uczestnictwa w jednej lub wiecej galezi
przemysiu?
3 Czy wieikos¢ firmy lub zakiadu jest waznym czynnikiem decydujacym o

uczestnictwie?

< Czy sa réznice w zainteresowaniu programem pomiedzy firmami krajowymi a
zagranicznymi?

:l Czy istnieja przykiady udanego przejecia kilku zakladéw przez jedna firme?

L

Ktore cechy programu pilotowego zdaja sie by¢ najbardziej atrakcyjne dla

uczestnikow? Ktdre stanowia najwieksza przeszkode dla przyjecia programu?

Czy cechy te mozna tatwo zmodyfikowaé?

Po uporzadkowaniu tych czynnikéw powinno by¢ mozliwe dokonanie ekstrapolacji
prawdopodobnego ogdlnego uczestnictwa w catym sektorze przemystowym w programie na petna
skale. :

Pokrycie kosztéw DSM i zachety finansowe

Z.E. Gliwice i inne przedsigbiorstwa energetyczne w Polsce stoja przed jedynym w swoim
rodzaju wyzwaniem, jakim jest przejécie od systemu komunistycznego do zrestrukturyzowane;
gospodarki rynkowej.  Jednakze jesli chodzi o sterowanie popyvtem, przedsigbiorstwa
energetyczne w Polsce posiadaja jedna wspdlna ceche z wiekszodcia podobnych firm z innych
czesci $wiata: kazda kilowatogodzina sprzedana przez przedsiebiorstwo zwieksza dochody, a
kazda kilowatogodzina nie sprzedana przez przedsiebiorstwo zmniejsza dochody. W tym sensie
wiadciwie nie ma znaczenia, czy Z.E. Gliwice bedzie nadal przedsigbiorstwem panstwowym,
Czy tez stanie sie sprywatyzowana spotka akcyjna, jak to jest obecnie planowane. W obydwu
przypadkach, przy aktualnie obowiazujacych przepisach taryfowych zmniejszenie sprzedazy (czy
to przez DSM, spadajaca produkcje w przemysle, czy po prostu fagodna pogode) bedzie
powodowa¢ zmniejszenie dochodéw, co bedzie mieé zly wplyw na finansowa pozycie firmy.
Dla Z.E. Gliwice istnieje bardzo mocny hamulec dla wdrazania pilotowego programu DSM lub
dla przyszlego uczestnictwa we wdrazaniu agresywnego programu DSM na pelna skale.

, e
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Problem ten, dotyczacy nie tylko Z.E. Gliwice, wiazc sie z samym sednem tworzacych si¢ ram
prawnych i regulacyjnych dla sektora energetycznego w Polsce. Z tego powodu sprawa ta
zostala przedstawiona w Czesci 1 niniejszego raportu jako zagadnienie ogblnokrajowej polityki
instytucjonalne;j: przepisy prawne i regulacyjne kierujace funkcjonowaniem sektora
energetycznego W Polsce powinny zapewni¢, by zintegrowany plan rozwoju zrédel byl
najbardziej optacalnym planem dla przedsigbiorstwa energetycznego a zarazem planem opartym
0 najnizsze koszty dla odbiorcéw i spoleczenstwa jako catosci. Je§li DSM okaze sie najtanszyni
zrodiem energii elektrycznej, to musi istnie¢ mechanizm, ktdry nie tylko zniesie potezny hamulec
dla wprowadzania DSM, lecz da przedsiebiorstwu energetycznemu pozytywny zachete do
wdrazania DSM. W Czesci 1 opisano dwa kluczowe mechanizmy: 1) pokrycie przez zaklad
enet .ctyczny kosztow DSM w stawkach na energie elekiryczna, oraz 2) zdolno$¢ zakladéw
energetycznych do wypracowywania bodzcow finansowych dla wdrazania DSM.

Wprowadzanie zachet regulacyjnych w programie pilotowym

Przy rozwazaniu wprowadzenia w Polsce jakiegokolwiek programu DSM, takze programu

piiotowego, wydaje sie oczywistym, ze aby uzyskaé entuzjastyczne poparcie przedsiewziecia ze

strony angazujacego sie przedsiebiorstwa energetycznego, potrzebny jest pewien mechanizm
zachety. Jedli zalozy¢ przyjecie takiego stwierdzenia, jedyne pytanie brzmi: Jaki mechanizm
i jak nalezy go wprowadzi¢? Na pytanie to nie znaleziono latwej odpowiedzi w Stanach
Zjednoczonych, gdzie - w zaleznoéci od lokalnych przepisow regulacyjnych - wprowadzono caly
szereg roznych mechanizméw lub ich kombinacji.

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

Zalecane podejécie koncentruje si¢ na pokryciu kosztow DSM i utraconych przychodéw jako
dostepnych mechanizmach. Po ich zastosowaniu Z.E. Gliwice przynajmniej bedzie obojetny na
wptyw DSM na swoje przychody, nawet jesli nie otrzyma nagrody za wdrozenie DSM.
Podejscie to wydaje sie by¢ rozsadne takze w kontekscie programu pilotowego, w Ktorym
zniwelowane jest ryzyko zwiazane z podjeciem sie czego$ nowego, a jednoczesnie uniknieta jest
mozliwos¢ niespodziewanych korzysci z nieoczekiwanego rozwoju wydarze.

Po uzgodnieniu, ze konieczne jest pokrycie kosztéw DSM i utraconych przychodéw, pozostaje
nadal pytanie: Jak zapewni¢ to pokrycie? Odpowiedz tkwi w dwéch strumieniach gotowki, z
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ktorymi ma do czynienia Z.E. Gliwice w swej dzialalnosci: 1) ceny hurtowe, jakie Z.E.
Gliwice placi PSE S.A. za energi¢ elektryczna z sieci, oraz 2) ceny detaliczne, jakie zakiad
pobiera od odbiorcéw. Ponizej przedstawiony jest sposob, w jaki kao de z tych podejs¢
mogioby tunkcjonowaé w praktyce:

Zachety do wprowadzania DSM zawarte w taryfach hurtowych. Z.E. Gliwice zakupuje
obecnie wigkszoS¢ sprzedawanej przez siebie energii od PSE S.A. firmy zarzadzaiacej systemem
przesylowym (niewielka cze$¢ energii jest kupowana bezposrednio oil lokalnych wytwércéw
lezacych na terenie obstugiwanym przez zaklad). PSE S.A. pobiera stawk: hurtowe za energie
regulowane obecnie przez Ministerstwo Przemystu i Handlu (uklad ten moze sie zmieni¢ w
przysziosci, jesli stworzona zostanie Agencja Regulacyjna Energetyki regulujaca wszelkie stawki
w sektorze energetycznym). Mozliwe byloby obliczenie kosztow programu DSM i utraconych
przychodow, a nastepnie odjecie ich od cen hurtowych jakie Z.E. Gliwice ptaci PSE S.A.

Podejscie td mialoby racje bytu wowczas, gdy PSE S.A. bylyby zobowiazane do zakupu i
uruchomienia najtanszych zrédet dostepnyci w catym nolskim systemie elektroenergetycznym

(tacznie z energia od wytworcow i zrodtami DSM od zakladéw energetycznych) w celu pokrycia

zapotrzebowania w systemie. Jesli zrédla DSM oferowane przez Z.E. Gliwice mialyby
stosunkowo niskie koszty w poréwnaniu z dostepnymi zrédiami po stronie podazy, caly system
odnositby korzysci. Koszt PSE S.A. zwiazany z pozwoleniem Z.E. Gliwice na pokrycie swoich
kosztow zwiazanych z DSM i utraconych przychodéw zostatby doliczony do cen hurtowych
pobieranych od wszystkich odbiorcéow PSE S.A. i w ten sposOb obciazalby on wszystkich
ptacacych za energie elektryczna w catym kraju.

Zawarcie zachet do wprowadzania DSM w cenach hurtowych mialoby réwniez korzysci dla
rozdziatu kredytéw uzyskanych przez Polske z wielostronnych bankéw rozwoju na inwestycje
w elektroenergetyce. Zakladajac, ze PSE S.A. bedzie jedyna organizacja w kraju otrzymujaca
pozyczki z bankéw rozwoju, moglaby ona przekazywac je na inwestycje w DSM zapisujac je
na konto naleznosci z zakladéw energetycznych. Pozyczki moglyby byé spiacone albo z gotowki
uzyskanej przez PSE S.A. ze sprzedazy energii i mocy do zakladéw energetycznych w catym
kraju albo przez poszczegdlne zaklady energetyczne z oszczednoSci na zrédtach jakie zaklady
uzyskuja w wyniku wprowadzenia DSM u swoich odbicrcéw.

Zachety do wprowadzania DSM zawarte w taryfach detalicznych. 7.E. Gliwice
sprzedaje energie rozdzielana do swoich odbiorcow i uzyskuje przychéd wedlug taryf
detalicznych regulowanych obecnie przez Ministerstwo Finansow (réwniez i ten uklad nmoze sie
zmieni¢ po powolaniu Agencji Regulacyjnej Energetyki). Mozliwe bytoby obliczenie kosztow
programu DSM i utraconych przychodéw, a nastepnie dodanie ich do stawek pobieranych przez
Z.E. Gliwice od odbiorcéw.
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Podejécie to miaioby racje byt wéwczas, gdy Z.E. Gliwice bytby zobowiazany do zakupu i
uruchomienia najtanszych zrédet dostepnych na swoim terenie (facznie z energia od PSE S.A.
i jej wytworcow, jak réwniez zrodtami DSM u odbiorcow) w celu pokrycia swego lokalnego
zapotrzebowania. Jesli zrédia DSM oferowane przez odbiorcow mialyby stosunkowo niskie
koszty w porownaniu z dostepnymi Zrédiami po stronie podazy, Z.E. Gliwice odnositby
korzysci. Koszt ponoszony przez odbiorcéw zwiazany z pozwoleniem Z.E. Gliwice na pokrycie
swoich kosztow DSM i utraconych przychodéw zostatby doliczony do cen detalicznych
pobieranych od wszystkich odbiorcéw Z.E. Gliwice i w ten sposéb obciazatby on wszystkich
placacych za energi¢ elektryczna na catym terenie obstugiwanym przez zaklad.

Szczegoly i zagadnienia pokrewne

Powyzszy opis tylko w ogdlnych zarysach przedstawia dwa powyzsze podejscia jako niezalezne
rozwigzania. Ponizej podane sa niektore szczegdly i niuanse mogace towarzyszy¢ realizacji
obydwu rozwiazan.

Wspolne oszczednosci. W obydwu powyzszych przypadkach omawiana jest tylko korzysé

dla Z.E. Gliwice, tzn. pokrycie kosztow zakladu zwiazanych z wprowadzeniem DSM i
utraconym przychodem. Jest jeszcze jedna korzy$é, kiéra automatycznie uzyskuje PSE S.A.,
jaka jest oszczednos¢ zrodet uzyskana z faktu, ze PSE S.A. nie musi zakupic i dostarczy¢ energii
uniknietej dzieki DSM wprowadzonemu u odbiorcy Z.E. Gliwice. Z drugiej strony, fatwo
byloby zezwoli¢c PSE S.A. na zatrzymanie tych oszczedno$ci na zrédtach i uznaé Jje za zachete
dla PSE S.A. do zaakceptowania ktéregokolwiek z powyzszych rozwiazan. Mozna bylohy
Jednak réwniez obliczy¢ takie oszczednosci na zrodiach i podzieli¢ je w pewnych proporcjach
(np. 50:50) pomiedzy PSE S.A. a Z.E. Gliwice (poprzez zapisanie ich na konto naleznosci z
zakladu). Takie podejscie wprowadzitoby do réwnania pozytywny bodziec dla Z.E. Gliwice.
Z.E. Gliwice mogtby w podobny sposob przekazaé czesé, oszczednosci swoim odbiorcom (W
postaci obnizenia taryf detalicznych). W jednym z rejonéw USA, w ktorym przyjeto takie
rozwiazanie (Nowy Jork), oszczednosci na zasobach obejmuja rowniez zewnetrzne Koszty
srodowiskowe unikniete dzieki DSM, co dodaje kolejny wymiar do réwnania. Cho¢ podejscie
to jest by¢ moze bardziej sprawiedliwe, z pewnoscia spowodowatoby ono, ze caly ukiad bytby
bardziej ztozony i mogtby nie by¢ gwarantowany.

Podejscie taczone. Opisane powyzej dwa sposoby zachecania do wprowadzania DSM
nie musza si¢ wzajemnie wykluczaé. Mozna byloby opracowa¢ system, w ktérym obydwa
sposoby zostatyby potaczone.

Znaczenie systemdw monitorowania i oceny wplywu programu. Obydwa przedstawione
sposoby zachecania do wprowadzania DSM wymagatyby rygorystycznego monitorowania



STRESZCZENIE 27

kosztow programu i uzyskanych dzieki nicmu oszczednosci, co stanowifoby podstawe dla
okreslenia utraconych przychodéw. Obydwa te procesy zostaly opisane w projekcie pilotowego
programu DSM.

Konkurencyjne oferty ze wszystkich #rédet. Obydwie przedstawione powyzej metody
daja Z.E. Gliwice gwarancje pokrycia kosztéw poniesionych na DSM i utraconych przychodéw.
Rozwiazanie takie jest prawdopodobnie stuszne w krotszej perspektywie, gdyz dzieki temu
pokonuje si¢ opdr wobec nowego rozwiazania, szczegolnie w przypadku wdrazania programu
pilotowego. Jednakze bardziej wolnorynkowym mechanizmem Jaki mozna by bylo sobie
wyobrazi¢, byloby wykorzystanie taryf hurtowych Jako wektora dajacego zachety do
wprowadzania DSM:  system konkurencyjnych ofert ze wszystkich zrodet, obejmujacy zrédta
zarowno po stronie podazy jak i popytu. Przy takim podejsciu PSE S.A. rozpisywalyby kazdego
roku konkurs na (w zasadzie) tylko podstawowa czesé obciazenia systemowego. Wytwdrcy
skladaliby oferty cenowe i ilosciowe na dostawe energii i mocy do PSE S.A., a zaklady
energetyczne skladalyby oferty cenowe i ilosciowe na dostawe zrédet DSM. W PSE S.A.
dokonano by uszeregowania ofert w oparciu o zintegrowany plan rozwoju zrédel (biorac pod
uwage zarowno cene, jak i inne czynniki, np. niezawodno$c), a nastepnie zakontrakiowano by

zrodia o najnizszych kosztach. Za zakontraktowane zrédta DSM PSE S A placilyby przez caty

rok w taryfach hurtowych. Jezeli wybrana cena zaoferowana przez zaklad energetyczny bytaby
wyzsza lub rowna kosztom poniesionym przez ten zakiad na DSM i kosztom utraconych
przychodéw, podejscie to daje w zasadzie takie same wyniki jak bardziej deterministyczne
podejscie zaproponowane wczesnie;.

Koszt dla nie uczestniczacych. W obydwu podejsciach proponowanych powyzej WSZYscy

placacy za energie elektryczna pokrywaja koszty inwestycji w DSM. W przypadku tary*

hurtowych koszty DSM i utraconych przychodow sa roziozone na wszystkich pzatnikow w
Polsce, co prawdopodobnie oznaczatoby, ze koszty te raczej nie bytyby odczuwalne. Natomiast
w przypadku taryf detalicznych koszty sa roztozone na wszystkich placacych za energie na
terenie obstugiwanym przez Z.E. Gliwice, co mogtoby mie¢ bardziej widoczny wplyw na
rachunki. W obydwu przypadkach mozna podnies¢ argument, ze platnicy nie uczestniczacy w
inwestycjach DSM zostana obciazeni podniesionymi rachunkami.

Praktyczne zagadnienia zwiqzane z wdrazaniem. Na konijec pojawia si¢ pytanie o
praktyczny sposdb wdrozenia ktoregokolwiek z powyzszych rozwiazan w kontekécie
proponowanego futaj pilotowego programu DSM dla przemystu. W kazdym przypadku
musialyby zosta¢ zawarte umowy miedzy uczestniczacymi stronami. Te strony to Z.E. Gliwice,
PSE S.A. i Ministerstwo Przemystu i Handlu (lub Agencja Regulacyjna Energetyki) w
przypadku podejscia taryf hurtowych oraz Z.E. Gliwice i Ministerstwo Finanséw (lub Agencja
Regulacyjna Energetyki) w przypadku podejscia taryf detalicznych. W obydwu przypadkach
umowa powinna zawiera¢ zobowiazanie Z.E. Gliwice do rejestrowania kosztow zwiazanych z



STRESZCZENIE 28

programem DSM i utraconymi przychodami. W razie koniecznoéci, w celu ograniczenia
instytucjonalnego ryzyka zwiazanego z podjeciem si¢ nowego zadania, mozna by bylo prowadzi¢
"dwa zestawy ksiag”, jeden wykazujacy jak taryfy bylyby obliczane normalnie. a drugi jak one
sa obliczane z zacheta do wprowadzania DSM. Czescig oceny programu pilotowego bytoby
nastepnie noréwnanie obydwu rachunkéw w celu udokumentowania zaréwno wplywu DSM na
system w zakresie stawek, jak réwniez czy Z.E. Gliwice odzyskal wszelkie naklady i pokryl
wszelkie koszty poniesione w procesie.  Rezultaty moglyby nastepnie zosta¢ poddane
ekstrapolacji do poziomu calego kraju w celu okreslenia wptywu programéw DSM
realizowanych na petna skale na polski sektor elektroenergetyczny.

ELEMENT BADANIA FINALNEGO OBCIAZENIA

Przedstawiony tu pilotowy program DSM dla przemystu zawiera element badania finalnego
obcigzenia jako integralny sktadnik projektu programu. Badanie obciazenia finalnego stanowi
wazne dopetnienie dzialan w zakresie sterowania popytem podejmowanych przez
przedsi¢biorstwa energetyczne. Dzieki zrozumieniu jak odbiorcy uzywaja energie elektryczna

w swoich zakiadach, przedsiebiorstwa energetyczne moga dokladniej wskazaé potencjat zrodet

dostepnych dla nich. Badanie obciazenia odgrywa rowniez wazna role przy ocenie wplywu
programow, dzieki ktdrej dokladnie okresla si¢ rzeczywiste koszty i oszczednosci wynikle z
DSM. Wreszcie, stworzenie w przedsiebiorstwie energetycznym grupy pracownikow lub dzialu
zajmujacego si¢ badaniem obciazenia moze znaczn': przyczyni¢ si¢ do podniesienia poziomu
obstugi odbiorcéw, w miarg jak pracownicy przedsiebiorstwa kontaktuja sie¢ z odbiorcami i
dowiaduja si¢ o ich potrzebach w zakresie ustug elektroenergetycznych. Ten ostatni punkt ma
szczegolne znaczenia w Polsce, gdzie przedsiebiorstwa energetyczne zaczynaia sobie zdawaé
sprawe z potrzeby zmiany spojrzenia na rynek: juz nie z pozycji sprzedawcy towaru, jak to
zawsze bylo w zwyczaju, lecz z pozycji firmy Swiadczacej ustuge energetyczna.

Informacje wstepne i uzasadnienie

Element badania obciazenia ma na celu ocene potencjatu zrodet DSM na terenie obstugiwanym
przez Z.E. Gliwice, co w dalszej perspektywie pomoze zakiadowi w $wiadczeniu ustug
zorientowanych na rynek i bardziej odpowiadajacych potrzebom odbiorcow. Pracownicy Z.E.
Gliwice beda réwniez szkoleni, tak by w przysztosci mogli rozwina¢ program na petna skale.

Cho¢ badanie obciazenia bedzie prowadzone u odbiorcéw przemysiowych, w lokalach
niemieszkalnych i w gospodarstwach domowych, program pilotowy bedzie koncentrowa¢ sie na
sektorze przemystowym, ktéry stanowi glowna cze$é zapotrzebowania na energie elektryczna
z Z.L. Gliwice. Badaniu poddane zostanie 2 do 5 procent szczytowego obciazenia Z.E. Gliwice

/\\
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(52 do 130 MW). Gléwnymi zrédiami danych wykorzystywanych do oceny potencjalnego
wpltywu Srodkéw DSM beda:

dane na temat catego zakladu przemystowego (kW i kWh)

dane na temat zuzycia finalnego mierzonego przy pomocy urzadzen pomiarowych
dane na temat rachunkow za energie elektryczna z wybranych grup odbiorcow
dane z ankiet zebrane od szerokiego spektrum odbiorcow.

Element badania obciazenia obejmuje doswiadczenia nabyte w tym zakresie przez kilka
przedsigbiorstw energetycznych z USA, jak réwniez doswiadczenia z pomiaréw punktowych
prowadzonych u odbiorcéw Z.E. Gliwice. Element ten zostal tak zaplanowany, by by¢
odpowiednio elastyczny w celu pokonania wielu ograniczen, jakie stoja przed sektorem
przemystowym, odbiorcami z lokali niemieszkalnych i gospodarstw domowych w okresie
przechodzenia kraju do gospodarki rynkowe;.

Program pomiaréw punktowych

Program pomiaréw punktowych zostat przeprowadzony w okresie od marca do czerwca 1993
roku jako szybka, praktyczna préba ame. “k2askich urzadzer do pomiaru obciazenia w polskich
warunkach. Celem tego programu bylo réwniez przyblizenie pojecia sterowania popytem
pracownikom zakladu energetycznego oraz sprawdzenie reakcji odbiorcéw, u ktérych
dokonywano pomiaréw. Program pomégt w okresleniu najbardziej odpowiednich i efektywnych
kosztowo instrumentéw, seminariéw, szkolenia i miejsc uczestnictwa dostawcéw urzadzeri w
pilotowym programie badania obciazenia. Co najwazniejsze jednak, program ten pozwolit
zabra¢ profile obciazenia z kilku rodzajéw finalnego zuzycia energii. Wyniki programu
pomiar6w punktowych zostaly oméwione w Rozdziale 6.

Cele badania obciazenia

Wspierajac pilotowy program DSM, badanie obciazenia ma nastepujace cele:

- przeprowadzi¢ praktyczna analize odbiorcow sluzaca za podstawe wybcru
odbiorcow reprezentatywnych dla badania obciazenia finalnego

Cl wydoby¢ i przeanalizowa¢ informacje z rachunkéw za energie elektryczna u 100
duzych odbiorcéw obstugiwanych przez Z.E. Gliwice

AV
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- oszacowac charakterystyke obciazenia gldwnych segmentéw rynku w rejonie
obstugiwanym przez Z.E. Gliwice

d przeprowadzi¢ program pomiaréw obciazenia w celu zebrania i zbadania
rzeczywistego obciazenia finalnego na urzadzeniach i w calym zakladzie przed
i po wprowadzeniu DSM

- pomoéc pracownikom Z.E. Gliwice w zrozumieniu sposobow zuzywania energii
elektrycznej przez odbiorcéw zakiadu oraz przeprowadzi¢ analize kosztow i
korz) §ci w ramach lokalnych uwarunkowas.

ADMINISTROWANIE PROGRAMEM, FINANS(:*VANIE, BUDZET I HARMONOGRAM

Ostatnie zagadnienie zwiazane z pilotowym programem DSM dla przemystu opracowanym dla
Polski dotyczy niektérych praktycznych spraw administracyjnych. W czesci tej przedstawiona
Jest ogdlna struktura programu i wskazane sa rézne organizacje, ktére bytyby zaangazowane w

proces wdrazania programu wraz z podaniem ich roli i wzajemnych zwiazkéw. Nastepnie

podany jest proponowany harmonogram i budzet, ktdry zawiera wskazanie mozliwych Zzrddet
finansowania programu pilotowego. Rozdziat koniczy sie opisaniem wymagan w zakresie
systemu monitorujacego gromadzenie i zarzadzanie danymi.

Organizacja

Zakiada si¢, ze Z.E. Gliwice bedzie peinié¢ centralna role w zarzadzaniu i administrowaniu
pilotowym programem DSM, zaréwno w fazie Jego przygotowania, jak i wdrazania. Innymi
kluczowymi uczestnikami t'iby: fachowa miedzynarodowa firma konsultingowa specjalizujaca
si¢ w DSM, ktdra wspierataby Z.E. Gliwice, wykonawcy i konsultanci realizujacy wdrazanie
programu (okoto szesciu lub wiecej cs6b, przedsiebiorstw i firm ustugowych energetyki
specjalizujacych si¢ w analizach zuzycia energii, analizach technicznych, pomiarach zuzycia
finalnego i instalacji urzadzen) oraz komitet doradczy skladajacy sie z zaproszonych
przedstawicieli PSE S.A., FEWE, Instytutu Energetyki i innych zainteresowanych agencji i
stron, takich jak dostawcy urzadzen, firmy inzynieryjne, stowarzyszenia gospodarcze i
zawodowe, wydzialy wyzszych uczelni i grupy non-profit. Wzajemne zwiazki miedzy tymi
uczestnikami sa przedstawione schematycznie w Rozdziale 7.

Harmonogram
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W Rozdziale 7 nakreslono oczekiwany harmonogram dziatai w okresie 18 miesiecy
przewidzianych na program pilotowy. Harmonogram ten jest ambitny lecz osiagalny, jesli tylko
Z.E. Gliwice i miedzynarodowa firma konsultingowa beda scisle koordynowa¢ dziatania od
samego poczatku programu. Szczegélnie pierwszy miesiac lub dwa beda mieé kluczowe
znaczenie dla zapewnienia, by nie byto niepotrzebnych opéznieri w analizie zuzycia energii,
nabywaniu urzadzen i pracach terenowych w dalszej czesci programu pilotowego.

Finansowanie i budiet

W Rozdziale 7 podsumowano szacunkowy budzet programu pilotowego podajac zakresy kosztow
(5.8 do 8.3 miliona USD) dla kazdego z 14 rodzajéw zadan. W rozdziale tym przedstawione
sa takze role poszczegdinych stron bioracych udzial w progiamie pilotowym, od roli wiodacej,
przez wspierajaca do doradczej. Schemat S-1 ilustruje szacunkowy budzet w rozbiciu na
zédania, z jednoczesnym wskazaniem stron odpowiedzialnych za wdrozenie poszczegdlnych
zadan.

Choc¢ szacunki te sa do$¢ wstepne, to odzwierciedlaja one jednak ogélna wielko$é kosztow

uwazanych za potrzebne dla realizacji kazdego z zadad. Koszty zakupu urzadzen zostaly podane
dla programu pilotowego obejmujacego 30-50 uczestnikéw, ktorych wielkosé bedzie miescicé sie
w zakresie od 0,5 do 2,5 MW, i kt6rych przecietne oczekiwane oszczednosci beda wynosié od
4 do 8 procent obecnego zuzycia energii elektrycznej.

W sumie program pilotowy dazytby do objecia 2-4 procent dostepnego potencjatu oszczednosci
w zakresie przemystowego DSM przedstawionego w Czesci 1 niniejszego raportu. Szacunkowe
naklady kapitalowe w przyblizeniu odpowiadaja wartosci biezacej netto grupy $rodkéw, ktérych
usredniony koszt z calego okresu ich zywotnosci wynositby okoto 2,5 centa na zaoszczedzona
kilowatogodzine na rok, i ktére w sumie osiagnesyby docelowe 2-4 procent dostepnego
potencjatu.  Takie podejscie szacunku posredniego jest wymuszone brakiein mozliwosci
precyzyjnego okredlenia z gory jakie $rodki zostana zainstalowane.

Wazne jest, by w podsumowaniu budzetu okresli¢ zrédia finansowania wydatkéw kapitatlowych.
Tak jak to zostalo wskazane, oczekuje sie, ze jeden z miedzynarodowych bankéw rozwoju
udostepni fundusze na znaczna cze$é inwestycji kapitalowych przeznaczonych w pierwszej fazie
programu na zakup i zamontowanie urzadzen dla programu pilotowego. Inne mozliwe zrédta
finansowania szkolenia, pomocy technicznej i innych kosztéw niekapitalowych to Rzad Polski,
PSE S.A. i dwustronne agencje rozwoju, jak np. USAID.

Monitorowanie realizacji programu, zarzadzanie finansowe i kontrola danych
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Zaleca sig, by Z.E. Gliwice zainstalowat komputerowy system na bazie komputeréw osobistych
ulatwiajacy zaréwno zarzadzanie finansowe, jak i kontrole danych oraz wprowadzajacy
monitorowanie czynnosci w terenie i kierowanie zadaniami prawie w czasie rzeczywistym.

Ponadto, informacje zawarte w systemie beda przydatne do oszacowania oszczednosci i
przeprowadzenia analizy wariancyjnej oczekiwanego i rzeczywistego przebiegu procesu. Taka
mozliwos¢ pelnitaby role "wczesnego ostrzegania” o ewentualnej koniecznoscl wprowadzenia
korekt w celu zapobiezenia zejsciu programu pilotowego z wyznaczonych toréw w przypadku
pojawienia si¢ problemow,



Schemat S-1
Podsumowanie szacunkowego budzetu

Zadanie Granice kosztow Odpowiedzialna strona(y)
(tys. USD)
Dolna Gorna 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 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
RAZEM 5.755 8.260
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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 integrated 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 %nplementation of a regulatory
framework form a necessary foundation for the subsequent development of DSM, 1urther
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 programs 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 1
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.

RCG/Hagler Bailly
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The DSM piler project design task was undertaken in work with Zaklad Energetyczny
Gliwice (Z.E. Gliwice), the largest electric distribution company in Poland, =erving 15
percent of the country’s load. It is located in the industrial lieartland of Uppe. Silesia in
sctithern Poland.

The primary objective of ¢his task was to design a pilot industrial DSM project for Z.E.
Gliwice that would include incentives tc ensure participation by utitity 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 component in DSM program design and evaluation. An
end-use load research element was desigred 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 ihe
project usin;* end-use powcr 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 coniributed to program success are identified.
The chapter concludes with a summary < recommended steps that may be appropriate for
the implementation of a pilot industrial DSM project in Foland, drawing on the lessons
learned from Norih America.

Chapter 3 presents the concept of a pilot proiect. The general objectives that a pilot s:eks to
accomplish are described. The rationale for the specific pilot project recommendec for
implementation by Z.E. Gliwice is then presented. This rationale is rcsponsive to the
barriers, risks and uncertainties that currently confront 2 Polish economy and utiiity sector.

Chapter 4 summarizes the results of the DSM assossment of Part 1 of this report, focusing
exclusively on the industrial sector. The characteristics of electricity consumption ip
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 incustrial DSM programs that serve as the besis for the industrial DSM pilot
project presented here.

'R—C':)m:;gler Bailly
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INTRODUCTION 3

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, equijiment configuration, and data collection and analysis protocols for the
end-use load reseaich element of the pilot project are defined.

Chapter 7 concludes with a summary of the practical issues associated with the
implementatior: 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
ilows and record keeping, and acquiring cost-effective electric resources at Z.E. Gliwice.
he 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 cne of tae 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 ’SM programs, such as that being proposed in this pilot program, 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 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 performed. 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 offerec. 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 eiectricity 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) cumuladive 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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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 Alumirum 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 ihe 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; electricicy 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 rmodernization 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 voughly 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
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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 stump 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 suspicion cannot been proven, staff noted that the
utility has seen only 50 percent of the savings "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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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 administering 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 benefi:s, 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 to less than three years, most industrial firms are
interested in participating. Because, as with most indu-trial 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 capiral 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 ZSP. Vendors have since played a central role in "selling” the program to
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industrial customers, and BPA staff cite thi; as largely contributing to the increased success
of the program in attracting participants =nd sa\ings.

The past 1 years of the program have seen a four-fold increase in the number of
participants compared to the first 1% 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
indusirial 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 $0.005/kWh saved indicates its cost-
effectiveness.

Boston Edison’s Energy Effic/~ncy Partnership Program

The Energy Efficiency Partnership Prograni, offered by Boston Edison since 1990, provides
commercial and industrial customers 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 the 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 redvced by 20 percent on
average.

The program has seep an annual participation rate of 7 percent and cumulative sdvings as a
percent of sales of 0.7 percent (cumulative participation and annual savings were not
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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; payvments 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 iis 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 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 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: ) 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 blocks of power. The applicants propose a payment
level for a projected amount of elect-izity savings. Although bids have not been solicited for
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almost thre : vears 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 efficiency 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 1981. 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 nieasures, 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 z2ll 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. Th= customer incentive usually covers approximately 75 percent of
materials and installation costs of a project. Puget 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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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 in
the 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 vears 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 vears. For 1992 and beyond. the utility has a goal of saving | 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 services), 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 orescriptive 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 energy-etficient design and new construction.
Prescriptive rebates are available .. lighting, HVAC, 2nergy 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

RCG/Hagler Bailly



NORTH AMERICAN EXPERIENCE WITH INDUSTRIAL DSM PROGRAMS 12

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 1cceived
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 program 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 etfective
marketing techniques. simplifying the program while still offering a comprehensive package,
and securing the technical expertise necessary to do a 2ood job.

The program manager noted that the utility 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 atility.
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2.2 SUCCESSFUL PROGRAMS: COMMON TRAITS

There are several traits that appear among the 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 successtul
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 to one industrial manager, the first
capital expenditures for large industrial firms in the U.S. are generally related to
Occupational Safety and Health Administration and cnvironmental regulations, and the
second expenditures are usually for new or inproved 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 and space heating and cooling). they may be unwilling
to change their process due to the perceived high technical and financial risk associated ith
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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 Muminating, Wisconsin Electric, and
Wisconsin Power and Light. allow the industrial participant the option of either performing
the energy-efficiency analvses and retrofits themselves. choosing their own vendor and/or
engineering 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 Business
custom 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 be
user-friendly to be widely acceptable to a diverse industrial base: it needs to be well-
administered and minimize the paperwork, bureaucracy, and customer time requirernents
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 the
program to the customer well in advance of the start of a new cycle (i.e.. offer a free audit
and indicate the cnergy-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 measure
implementation. 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 ftacilities.

Marketing Techniques

The marketing techniques employed by the utility can make the crucial difference between an
industrial 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 pcople in a large industrial facility. The utility needs to make
continual personal contact wiih the customer and target the marketing efforts to the
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customer’s appropriate decision makers. One utility program manager indicatad 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. [t 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 tlexible 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. If the two types of programs are offered in
conjunction with each other, more customers will most likely be reached and greater savings
achieved than if only one type of program is offered. By offering prescriptive rebates tor
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 successful industrial conservation programs h-ve
noted that vendor incentives can streamline and improve the effectiveness of program
rnarketing.

However, 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
conmprehensive 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 precess 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 inccease 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 coordinz'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 specitic 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 economy and uility 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:

a Demonstrate the feasibility of several energy and capacity saving technologies
in Poland of programmatic DSM as it is now widely practiced elsewhere
throughout North America. The pilot is not intended as a technology
demonstration, although the technical 2nd economic feasibility of certain
technologies will be confirmed.

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

0 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 reiationships with Polish enterprises.
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3.2

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.

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.

Give new insights into how Polish industrial 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-privuze 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 PROPGSED 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.

0O

The program reflects program cxperience in North America. To take advantage of
the more than ten years of industrial DSM program experience in North America, the
proposed projcct incorporates matiy 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.

RCG/Hagler Bailly
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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.

> 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.

o The program is focused on the industrial sector because that is where most
electricity is consumed, and that is where most of the potential electricity savings
can be realized. Roughly 53 percent of the electricity consumed in Poland is
consumed i 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.

a The program relies on custom designed projects because most Polish industrial
companies tend to be relatively large; projects are thus likely to be large, for which
custom programs are 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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G An industrial program 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.

u The program emphasizes financial assistance to help overcome the critical shortage
of capital for 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 successrul
program. A North American-style DSM program with heavy emphasis on financial
assistance thus appears to be appropriate and promising for application in Poland.

a The program operates within a set of guiding principles, sufficiently broad to allow
program managers to use their knowledge of local companies, problems, and
situations to steer the program around problems. 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 taunching North American-
style DSM programs in Poland. After all, it has taken more than a decade for these
programns to evolve in North America, where many mis-steps were taken and well intentioned
but ineffective programs were initiated. Wkhen 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 iicre. 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

Efiiciency (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 groups revealed that it is
common for Polish companies to fore3o 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
improvemnents 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 abou: 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 financizl 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 1 of this report as one of the fundamental regulaicry 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 conventior.l 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:

promotional materials
application guidelines
project applications
application reviews
project agreements

project completion reports
project impact evaluations
customer interview reports
incentive payment records.

000000 OoDoao

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 documerits 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 smail 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. 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 analysis presented in Part 1 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:

O 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.

a 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.

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

a 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.

o 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 sutstantial energy savings. There are four principal ways in which
motor performance can be improved:

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

n Improved control. Standard induction AC motors operaic 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 adjustabic 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
tsotor, 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.

a 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 1 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 did 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
conside:ed 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 beer developed for similar applications, and offer far
higher efficacy, but er.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.L.D.’s Emergency Energy Program for Eastern and Central Europe, energy
audits were conduceed oi' industrial facilities in 8 countries, including Poland. The audited
firms represented a comprehensive cross-section of industries and covered all forms of
energy, including clectricity. These audits identified two principal electricity saving
measures:

o 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.

o Improved maintenance measures. Similarly, incentives were also previously
insufficient to encourage a level of maintenance justified under current econornic
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 replacemen: 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 (TQU) tariffs in which consumers pay different
electricity rates depending on the time of day or seuson, and interruptible rates, in which the
consumer pays lower rates on the condition that the utility can call up the consuiner 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 cnsts and impacts of the
measures arc 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, All, 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 All 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; All customers represent approximately 10,000 (22%) ot 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 /lem. nd savings that
would be expected from that measure if it were applied to all existing installations. Exhibit 4
graphically represents these resuiis 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 2: Characteristics of Conventional End—Uses and Potential DSM Measures in Polish Industry
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Mokxr § LPCH retremant
3 Repiace 120AW low — Usa MO 8 with hi - oft 20,000 (FEWE) 2,400 (FEWE) 280107 (ACEER) 288,000 (caic) 3,480 (ACEEER) 4,980 (ACEEE) 20 (FEWE) 20 120 (FEWE) 117 (ACEEE) 030
MOotors UPON retr ermert
4 Repiace 3 5 kW hi ~ume Motors with it —eff 160,000 (FEWE) 5.840 (FEWE) 19.201 (ACEER) 20.440 (caic) 150 (FEWE) 203 (ACEEQ 20 (FEWE) 20 35 (FEWE) 3 (ACEEE) 030
MOtor § UPON rety emeant
5 Replace 17 SkW hi-use motors with N —eft 50,000 (FEWE) $.840 (FEWE! 97,694 (ACEER) 102200 {caic )} 500 (FEWE) 875 (ACEER) 20 (FEWE} 20 17 5 (FEWE) 17 (ACEEE) 030
MOlars LPON feis ermer
6 Repiace 120 kv .4 ~Use MO s with Ny~ eft 5.000 (FEWE) $.840 (FEWE) £31.741 (ACEER) 700,800 (caic) 3,480 (ACEER) 4.680 (ACLEER) <0 (FEWE) 20 120 (FEWE) 117 (ACEER) 030
molars upon ety ement
7 Repiace 3 5 kWiow—use motars with N~ ef 800,000 (FEWE) 2000 {FEWE) 6,738 (ACEER) 7.289 (caic) 84 ) 203 (ACEER) 20 (FEWE} 20 36 (FEWE) 3 (ACEER) 03
molors upon rewand
6 Replace 17 5kW low-ute Motors with h—elf 225,000 (FEWE) 2,000 (FEWE) 34,140 ¢ .CEER) 38,443 (caic) 3ta Y 875 (ACEEE) 20 (FEWE) 20 17 9 (FEWE) 17 {ACEEE) 030
motars upor . rewnd
9 Replace 120 kW low —Lre mMotars with hi—efl 20.000 (FEWE) 3,000 (FEWE) 357.356 IACEER) 374,844 (caic) 2574 0 4,660 (ACEEE) 20 (FEWE) 20 122 (FEWE) 117 {ACEEE) 05
MOLOr s LPON £ ewind
10 Repiace 3 5 kW Ny —use motors with re—eft 160,000 {FEWE) 5.840 (FEWE) 10,675 (ACEEE) 21,263 (calc) 84 ) 202 (ACEEE) 20 (FEWE) 20 b} 3e (FEwt) 3 (ACEEE) 030
MOtor 8 LPON fewrk
11 Raplace 17 SkW ri—use mowrs wth Ny -eft 50,000 (FEWE} 5,840 (FEWEY 90,688 (ACZER 106,414 (caic) Ja 875 IACEER) 20 (FEWE} 20 17 9 (FEWE) 17 (ACLEE 030
motors upon rewsnd
12 Replace 120kW N -use mokrs with r—ef 5.000 (FEWE) 5,840 (FEWE) 0950654 (ACEER) 720,608 (caic ) 2574 () 4,680 (ACEER) 20 (FEWE) 20 122 (FEWE) 117 (ACEEE) 0230
motars upon rewnd
13 Drive maasurere¥cits. 3 5 kWlow-use molars 243,000 (FEWE) 1.800 (FEWE} 4.075 (ACEEER) 6,300 {caic) 2700 (A\EED) 20 15 35 315 030
14 Orive measure reyolts 17 5 kW low-Lme motors 87,500 (FEWE) 1.800 (FEWE) 20,475 (ACEEE) 31,500 (caic) 5,800 (ACEEE) 20 15 175 1575 0230
15 Drive measure ratolts. 120 kW low—use molars 0,000 (FEWE) 2,400 (FEWE) 201,800 (ACEZE) 288000 (caic) 22,000 (ACEER) 20 15 120 108 030
16 Orive measwrererolts, 3 5 kW N —use motors 48,000 (FEWE) $.840 (FEWE) 13,288 (ACEER) 20,440 (caic) 2700 ACEEE) 20 15 s A 0230
17 Ortve measurererolts 17 SkW hi—ume mokors 15,000 (FEWE) 5 840 (FEWE) 66,4 (ACEEER) 102,200 {caic) 5,600 (ACEEE) 20 15 175 1575 030
18 Drive measwrerevolts 120 kW N —uLme motkars 1,500 {(FEWE) 5 840 (FEWE) 490,500 (ACEER) 700600 (caic ) 22,000 (ACEER) 20 15 120 108 030
19 Molor downazing 75000 (ACEEE)N) 2,771 @) 68,545 (ACEEE)§) 72153 §) 1000 §) 20 20 () 24 7 (ACEER) 030
/
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Exhibit 2: Characteristics of Conventional End—LUses and Potential DSM Measures in Polish Industry (cont'd.)

Arvsal consump Labaor Hes Lie of stancard .Powuconu.rrt;- Con—-
Mo Moamre Number of skptie Annual nors | Annusl commumpton of standard equip | Cost of slandard Jor standiard Costof Mmessure 3 | Labar hyy SqIDMent, LUite of measire, | Son of stancard Poswer or{ Cictenca
inetallstors of oper aon of measre, kWY ment. kWhyy *qQIpmet, § equUpmMent for measise | hours or years hoursor yexs supment, kw ofMeasire kW Packy (a)
"
20 Repiace iow —use Budr escent Dallasty 10,000,000 (FEWE) 1.800 (FEWE) 50 18L2) o4 {caic) 18 (FEWE) 030 23 (LBL2) 030 40,000 45,000 (LELy 0038 () 0032 (LBLY) Oaq
with eficient care - coll ballasts upon refrement
21 Replace hi-use Sucrescent Dakasty 5.000,000 {FEWE) 5,840 (FEWE) 510 (LBL2Y 555 (caic) <28 (FEWE) 030 31 LBL2) 030 40 000 45000 (LBL2) 00V (LBLY) 0087 WLBL2) 044
with effictent Cur e — coul ballasts upon retremovnt
22 Replace Icw - use hux escert lampe & baflezt 10,000,000 (FEWE) 1.800 (FEWE) 44 (LBLY 64 (caic) 18 (FEWE) 030 54 EPS) [o3 <] 40.000 (LBLY) 70.000 (LBL) 00238 () 0024 LBLY) 044
with T - 8 lamps ana solid state bailast
23 Repiace hi~use hurascartiamps & bailasts 5,000,000 (FEWE}) 5,840 (FEWE) 377 (IBLY 355 (caic) 26 (FEWE) 030 62 ([EPS) 030 40000 (LBL2) 70.000 (1BL2) 0005 (LBLY) 0085 (LBL) 044
with T~ 8 lamps and soliad stale bailast
24 Rev¥ ot low—use Bucrescent ballasts 10,000,000 (FEWE) 1,800 (FEWE) $9 (LBL2) 04 {caic) 18 (FEWE) 030 23 (LB 030 40,000 18L2) 45 000 (LBL2) €038 () 0032 (LBL2) 044
win sficient core - cod ballasts
25 Re¥ol; N -wse fuorescert balosts 5.000 000 (FEWE) 5.840 (FEWE) 510 (LBL2y 355 (caic) 26 (FEWE) 030 31 (LBL) 03 40.000 (LBL2) 45 000 (LBL2) 00e5 (LBL) 0087 BLY 044
with eMcient core - cod ballasts
20 Revott low - use fucrescentiamps & ballasts 10.000,000 (FEWE) 1,800 (FEWT) 44 (LBl 04 {caic) 18 (FEWE) 030 54 (EPS) 030 40,000 LBL2} 70.000 (LBL2) 0038 (o) 0024 (LBL2} 04
with T - 8 lamps and solid state ballast
27 Ra¥oft Ni—use fucrescert Lampe & ballasts 5.000.000 (FEWE) 5.840 (FEWE) 377 (LBL2) 555 (caic) 26 (FEWE) 030 62 (EPS) 03 40,000 {LBL2) 70000 (LBLZ} 0005 (LBL2} 0085 (LBL2) Oaq
with T~ & lamps and soiid state baltast
28 Revofit mercury vapor (ampe wih N pressuse 700,000 (FEWE) 3,850 (FEWE) 339 (cac) 767 (caic) 17 Qe mnger) 27 (Gr mnger) 005G 20,000 (EPS) 20,000 (EPS) 0210 EPS) 00092 EPS) o4
soaum
29 Rev ot hign wattage IncCancescent wmith 500.000 (FEWE) 3.e30 (FEWE) 330 (caic) 1,095 (caic) 5 (Syvarsa) 45 (Sytvarva) 050 2,500 (Syvarsa) 8000 (Sytvarxa) ) 0 300 (Sytvarva) 0 0¥3 (Syvarva) 044
meta haiCe
30 Optrmuze producion processss Froug® 4485 () 1,104 (Audts) 1,138 [} 5.000 h) 10 388 (caic) 305 (caic) 022
process mortaring
31 Industial martenance 4485 () 1.081 (Audts) 1,138 ) [} 1.825 ) 10 384 (caic) 380 (caic) 022
32 Inermuptible rates 4485 () 1138 0 [} 2,500 ¢) 15
33 Time of use rates 100t3 (3} 254 () [+] 2500 M) 15
Nowes & Relerences
{caic) Valus has been caicuisisd ¥om other columnas
(FEWE) Data proviced by FEWE apediicaly 10 support s asssssment 50me of hhess values have beer adpsied 1o better match actual decyicity snes
EPS) Etectric Power Software Inc_, “Tecthnalogy and Loadshaps Inkrmation, ver, 1 1°,1902
[\8:1% Lasar once Berk siey Labar story, Technology Assessmert: Energy—Efcent Cammerdal Ughing®. 16689
ACEER} Amencen Counctl i an Ene-gy Efid ent Economy, Energy EMdent Motar Systemra’, 1992
Audits) Values basad on areview of 27 InAustial aud's conducted in € ssterm Ewrope under USAD's Emagency Energy Program fc Easlern ang Corwal Eupope
(Syivaria) Byivania Large Lamp Price Schedue B1-1-1
(Qr ainger) Granger Net Wholesals Catalog. 1962
(5] Coincidence tackrs are calcLiaied se 0 end —use foad &t sysiem peak hour for e season (see Part 1, Chapter 2) dV13cd by Wlal Ins Lalled eNdU—use power capacity
1] FEWE reported hhat sverage rewind costs are about 50% of The cost of a standardmokr  The sxat proporions LBed Nere WHICh alioCats lowss Percentage costs 10 sMmalier molors, i3 Conmislent with the FEWE incding. andis.
based on USAD (Ofice of Ener gy and "1 astuchre), “Mexco: DIM Assessment’, 1003
o) Aseunes 25% of Medum and large Motars are canddates kr dowsizing Hours of use. ener gy conaumption, and Power deTand X e Bvei » ;s 1Of T80 MOLOr Bices
Cost based on motr swapping program Thes cos!inchudes $300 kr Install aton and $700 to Idertty patCpants and &aTanQe MOLr swa,: -
[F] Tris carresponcs 10 the NUMbe muummdethMllumm-(u'Pml,O’uper)
[ }] Average costa estimatad 10 cover $5 000 pUrchase of simple ener gy MaNagement Tysteme ancyor weut sqUpMeN. consistert with "Audi® above INAUETIN Ma MeNFCe MeAT e
a0 INClucie s presert value of $500/ve s lor acodional RASe Maintenance costs
on Costs of Meters based on corversation with Cary Petiet, Ertergy inc
m) Cost of conserved energy iNciudes he N emstal annual cost of he lamps reported i the Laliie plus e anualized value tor e $75 cost of B Axthr e/Dallast
n Cost of consernved orergy inciudes he INT emertal annual cost of he lamps reporied in £w Lake pus B srvalizedvaeiue kx e 3140 cost of the Axtus e/ballast

Global Assumplons
Real Drscount Aate
Drive Measis e Apdhicability

~
o

(s}

Values withowt Notes of refersnces we assumed

120%

30% of small Madham axttarna motve

Truwvo-mnc-mr.nnb-muu*mdmhmh%kr 8l customers cuTernty on the Al rift




Exhibit 3: Industrial Electricity Savings Potential by Measure

.
| No. | Measure ' Cost of Saved Current Savings ' Cost of Saved - Current Saving
' i Energy Potential Capacity Potential
1 Replace 3.5 kW low—use motors with hi—eff. $0.020 per kWh_ 286 GWh $118 per kW 48 MW
motors upon retirement
2 Replace 17.5 kW low—use motors with hi—eff. $0.017 per kwWh 312 GWh $101 per kW 52 MW
motors upon retirement
3 Replaco 120 kW low—use motors with hi—eff, $0.021 per kWh 157 GWh $164 per kW 20 MW
motors upon retirement
4 Replace 3.5 kW hi—use motors with hi—eff. $0.006 per kWh 185 GWh $118 per kW 10 MW
motors upon retiroment
5 Replace 17.5 kW hi—use motora with hi—eff, $0.005 por kWh 225 GWh $101 per kW 12 MW
motors upon retirement
6 Replace 120 kW hi—use motors with hi~eff, $0.008 per kWh 95 GWh $164 per kW 5 MW
motors upon retirement
7 Replace 3.5 kW low—use motors with hi—eff. $0.029 per kWh 441 GWh $196 per kW 65 MW
motors upon rewind
8 Replace 17.5 kW low—use motors with hi—eff. $0.021 per kWh 518 GWh $143 per kW 76 MW
motors upon rewind
9 Replace 120 kW low—use motors with hi—eff. $0.016 per kWh 350 Gwh $165 per kW 34 MW
motors upon rewind
10 Roplace 3.5 kW hi-use motors with hi—eff. $0.010 per kWh 257 GWh $196 per kW 13 MW
motors upon rewind
11 Replace 17.5 kW hi—use motors with hi—eff. $0.007 per kWh 336 Gwh $143 per kW 17 MW
motors upon rewind
12 Replace 120 kW hi—use motors with hi—eff, $0.008 per kWh 170 GWh $165 por kW 9 MW
motors upon rewind
13 Diive moasure ratrofits, 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 meacure retrofits, 120 kW low—use motors ~ $0.037 per kWh 518 GWh $898 per kW 22 MW
16 Drive moasuro retrofits, 3.5 kW hi~use motors $0.056 per kWh 343 GWh $3,809 per kW 5 MW
17 Drive measure retrofits,17.5 kW hi—use motors $0.023 per kWh 537 GWh $1,573 per kW 8 MW
18 Drive measure retrofits, 120 kW hi—use motars $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

C\



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

" No.! Measure : Cost of Saved Current Savings ! Cost of Saved | Current Savings |
: ! Energy Potential | Capacity , Potental
' t

20 Replace low—use fluorescent ballasts $0.120 per kWh_ 51 GWh $492 per kW 13 MW
with efficient core —coil ballasts upon retirement

21 Replace hi--use fluorescent ballasts $0.017 per kWh 222 GWh $225 per kW 17 MW
with efficient core—coil ballasts upon retirement

22 Replace low—use fluorescent lamps & ballasts $0.204 per kWh 205 GWh $836 per kW 50 MW
with T—8 lamps and solid state ballast

23 Replase hi—use fluorescent lamps & ballasts $0.022 per kWh 888 GWh $289 por kW 67 MW
with T—8 lamps and solid state ballast

24 Retrofit low—use fluorescent ballasts $0.453 per kWh 51 GWh $1.854 per kW 13 MW
with officient core—coil ballasts

25 Retrofit hi—use fluorescent ballasts 30.062 per kWh 222 GWh 3829 per kW 17 MW
with efficient core —coil ballasts

26 Retrofit low—use fluorescent lamps & ballasts 50.291 per kWh 205 GWh $1,192 per kW 50 MW
with T-8 lamps and solid state ballast

27 Retrofit hi~use fluoroscent lamps & ballasts 50.040 per kWh 888 GWh $537 per kW 67 MW
with T—8 lamps and sclid state ballast

28 Retrofit mercury vapor lamps with hi pressure $0.027 per kWh 299 GWh $227 per kW 36 MW
sodium

29 Retrofit high wattage incandescent with $0.046 per kWh 378 GWh $383 per kW 46 MW
metal halide

30 Optimize production processes through $0.026 per kWh 1,531 GWh $119 per kW 334 MW
process monitonng

31 Industral maintenance 30.024 per kWh 2,552 GWh $223 per kW 278 MW

32 Interruptiblo rates NA NA NA NA

33 Time of use rates NA NA NA NA




Exhibit 4: Industrial Energy Conservation Supply Curve for Poland

Measure
1 Replace 17.5 kW hi-use rotors with hi- eff.
motors upon rewind
2 Replace 120 kW hi—use motors with hi—eH.
motors upon rewind
3 Replace 3.5 kW hi—use motors with hi—eft.
motors upon rewind
4 Crive measurae retrofits, 120 kW hi- use motors
S Replace 120 kW fow—use motors with hi—efi.
motors upon rewind
6 Replace 17.5 kW low — use motors with hi—eft.
motors upon rewind
7 Drive measura retrofits, 17.5 kW hi—use motors
8 Industrial maintenance
9 Optimize production processes through
process monitoring
10 Retrofit industrial marcury vapor lights with
high pressure sodium
11 Replace 3.5 kW low—use motors with high
efticiency motors upon rewind
12 Drive measure retrolits, 120 kW low~ use motors
13 Motor downsizing
14 Retrohit hi— use industrial fluorescent lamps &
ballasts with T—8 systems
15 Retrofit high wattage industsial incandescent
lamps with metal halide

industrial rate programs have not been included

Cost of Saved Energy  Savings

$0.007 per kWh 336 GWh
$0.008 per kWh 170 GWh
$0.010 per kWh 257 GWh
$0.013 per kWh 368 GWh
$0.016 per kWh 350 GWh
$0.021 per kWh 518 GWh
$0.023 per kWh 537 GWh
$0.024 per kWh 2.552 GWh
$0.026 per kWh 7.531 GWh
$0.027 per kWh 299 GWh
$0.029 per kWh 441 GWh
$0.032 per kWh 605 GWh
$0.037 per kWh 271 GWh
$0.C40 per kWh 888 GWh
$0.046 per kWh 378 GWh
9501

in this screening analysis.

Cost of Saved Energy, US$/kWh

0.06 — - -
0.05

Avoided Energy Cost with A

Environmental Component

(US$ 0.048/kWh)
0.04 | ]’ o
10 ‘
0.03 \\‘ r‘l—_[
__J—_—, Strict Avoided Energy Cosl
(US$ 0.027/kWh)
002 +
N

[ 5 Representative measures are

0.01 J_[ indicated
0 1 i e -
0 5 10

Savings, TWh
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OVERVIEW OF THE INDUSTRIAL SECTOR 39

All of the industrial measures considered here pass the screening analysis except for:
= drive retrofits on 3.5 kW motors and low-use 17.5 kW motors

m] 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 cnd-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 planaing 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



OVERVIEW OF THE INDUSTRIAL SECTOR 40
Exhibit 5: Industrial Program Summaries
Industrial Motor Program Summary
1995 1996 1997 1998 1999 2000
Capital Cost (*000)" >+,354 34,354 £8,708 6,708 39,809 59,804
Adnnistrative Cost ('000) 3960 5710 S1.169 81,169 $1,237 S1232
New Pariicipants (‘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)° 3631 $1,234 51,865 $2,490 33,115 $3.115
Administrative Cost ('000) 3511 3272 5284 $295 3306 $306
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) 517 $37 $50 $67 584 $84
Administrative Cost ('000) 3361 5172 5184 5195 8206 5206
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 l 1 l

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

RCG/Hagler Bailly



OVERVIEW OF THE INDUSTRIAL SECTOR 41
Exhibit 5: Industrial Program Summaries (cont’d.)
Industrial Operations Optimization and Maintenance Program
1995 1996 1997 1998 1999 2000
Capital Cost (*000)” $945 $1,925 $3,904 85,018 $5,248 £3,587
Administrative Cost ("000) $860 5966 $1,686 $2,042 52,044 $1,326
New Participants (customers) 180 358 718 896 897 538
Energy Savings (GWh) 9 26 60 103 146 171
Peak Demand Savings (MW) | 4 10 17 24 28
Cumulative participation over life of program: 8% of 1991 industrial customers
Industrial Lighting Program Summary
1995 1996 1997 1998 1999 2000
Levelized Capital Cost (000)" 5288 $1,152 $2,303  $3,455 34,607 $5.758
Administrative Cost ('000) $542 3725 3916 $916 $916 3916
New Participants (‘000 light fixtures) 48 144 192 192 192 192
Energy Savings (GWh) 13 51 103 154 205 256
Peak Demand Savings (MW) 2 9 18 26 35 44
Cumulative participation over life of program: 15.4% of 1991 industrial light fixtures
Industrial Rates Program Summary
1995 1996 1997 1998 1999 2000
Capital Cost ('000)" 51,463 $2.925 $4,338 $5,850 $7,313 $7.339
Administrative Cost ('000) $843 $935 $1,278 $1,620 $1,963 $1,969
New Participants (customers) 685 1,370 2,055 2,740 3,425 3,438
Energy Savings (GWh) 3 9 18 29 44 59
Peak Demand Savings (MW) 13 39 77 129 194 258

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

RCG/Hagler Bailly



OVERVIEW OF THE INDUSTRIAL SECTOR 42

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 pregrams appear cost-effective, with benefit-cost ratios ranging from 1.12 to 8.83
tor 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 I" 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
resutting 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:

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

RCG/Hagler Bailly
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Exhibit 6: Summary of Industrial Assessment Results

Benefit/Cost Ratio Net Benefits ($) Levelized Cost ($/kWHLevelized Cost ($/kW)

NAME DESCRIPTION TRC Societe! TRC Societal TRC Societal TRC Societal
Test Cost Test Test Cost Test Test Cost Test Test Cost Test

I_PROCSP [industrial Process — PLAN 1.20 1.88 3,687 16,523 0.0302 0.0302 182.52 182.52
I_RATESP |Industrial Rates — PLAN 3.32 3.57 49,561 54,739 0.0849 0.0849 19.35 19.35
I_MOTORP |Industrial Motor — PLAN 2.31 3.63 39,562 79,680 0.0156 0.0156 97.02 97.02
I_LIGHTP Industrial Lighting — PLAN 1.44 2.26 12,749 36,404 0.0252 0.0252 146.51 146.51
IMTRDWNP |industrial Motor Downsizing — FLAN 1.17 1.84 172 857 0.0308 0.0308 190.60 190.60
IMTRASDP !Industrial Drives — PLAN 1.27 1.99 2,187 8,155 0.0283 0.0283 183.46 183.46
I_MTASD4 |Ind. Hi—Use Drives — 120 kW 2.73 4.29 1,608 3,060 0.0132 0.0132 88.57 88.57
I_LTMHO1 Ind. Metal Halide Lighting 1.13 1.78 857 4,954 0.0320 0.0320 186.03 186.03
I_ LTLBO1 ind. Hi~use Eff. Lamps & Ballasts T—8 1.52 2.38 6,842 18,240 0.0239 0.0239 139.13 139.13
I_MTASD1 |Ind. Low—-Use Drives — 120 kW 1.12 1.76 446 2,838 0.0321 0.0321 211.29 211.29
I_MTASD3 |Ind. Hi—Use Drives — 17.5 kW 1.51 2.39 1,250 3,373 0.0236 0.0236 146.65 146.65
I_PROCO01 |Ind. Process Monitoring 117 1.84 1,221 6,033 0.0309 0.0309 186.71 186.71
I_MTEFO7 |[Ind. Hi—use 120 kW Rewind 2.83 4.45 1,339 2,566 0.0127 0.0127 78.69 78.69
I_MTEF0& [Inc. Hi—use 17.5 kW Rewind 3.78 5.94 4,577 8,143 0.0095 0.0095 58.76 58.76
I_MTC'N1 |ind. Motors — Downsizing 1.59 2.50 443 1,128 0.0226 0.0226 140.06 140.06
I_MTEFO1 |Ind. Low—use 3.5 kW retirement 1.63 2.57 531 1,320 0.0220 0.0220 137.63 137.63
I_RTINT1 Ind. Rates — Interruptible Service 8.83 8.91 48,621 49,155 0.2396 0.2396 6.64 6.64
I_RTTOU1 |Ind. Rates - TOU 1.15 1.48 2,057 6,701 0.0621 0.0621 83.90 83.90
I_MTEF03 |Ind. Low-use 120 kW Rewind 1.16 1.83 330 1,677 0.0309 0.0309 191.51 191.51
I_PROCO2 |[Ind. Process Maintenance 1.34 2.11 3,584 11,608 0.0269 0.0269 162.66 162.66
I_MTEF05 |Ind. Hi—use 3.5 kW Rewind 2.75 4.33 33,053 62,903 0.0130 0.0130 81.54 81.54
|_ LTHPSA1 Ind. High Pressure Sodium Lighting 1.67 2.61 5,760 13,920 0.0218 0.0218 128.55 126.55
| MTEF02 [Ind. Motors 17.5 kW Rewind 1.16 1.83 829 4,189 0.0309 0.0309 190.61 190.61

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 Incremiental
Energy  Demand Savingsasa  Savings as a Energy Demand
Savings  Savinys % 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% 03%
Drives
Motor 7 l 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%

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

m] 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 partic:.

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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0 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 DEM 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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EXIHIBIT 8. INDUSTRIAL DSM PROGRAM COSTS AND BUNEFITS

NUT PRESUNT VALUE: $105,385,385

CECONOMICIRR:  39.1%

PROGRAM 1954 1995 199 1997 1996 W99 2000 2001 2002 003 2000 2005 w06 2007
Indusrial Mucrs T T/ -
Coutx:
Capital + O&M $0 $4,354,160 $4,354,160 38,708,320 $8.708 320 $5.809.010 $9.809,010 30 30 $0 30 $0 30 s0
Prog Admin $0 $959,500 $709.500 £1.169,010 $1,169,010 $1.231,540 $1.251540 30 0 0 $0 30 30 $0
Benelza:
MWh Saved 0 39139 78278 156,557 234,835 317,808 400,780 400,760 400,780 400,760 400,780 400,780 400,780 400,760
MW Saved 0 6 13 25 38 51 (2] (2] 04 64 64 [<] 64 o4
Value of MWh Swved $0 $1,040,390 $2,0580 750 34,161,570 $6,242350 38447830  $10655,300  $10,653,300 $10,653,300  $10,653,300  $10,653,300  $10,653,300 $10,653,300  $10,653.300
Value of MW Saved s0 $100.447 $736,130 $1,472.260 $2,208 400 $2,939.070 $3.769,740 33,769,740 $3,769,740 $3,769,740 $3,769,740 33,769,740 $3,769,730 $3.769,740
Dnve Measures
Cony:
Caputal + O&M 30 $630,600 $1.234,000 $1.864.800 $2.4%0,000 33115200 $3.115,200 $0 $0 $0 30 30 $0 b {4
Prog Admin $0 $511,400 $272,40% $283,800 $295,000 $3006,200 $306,200 30 $0 $0 30 $0 $0 $0
Benefas:
MWh Saved ¢ 3,405 10,144 20,287 33 804 50,874 67,884 67,684 67,881 67,884 67,684 67,884 67,884 07,884
MW Saved ] 1 2 3 S 8 10 10 10 10 10 10 10 10
Valuec of MWh Saved 50 $91.000 $266,300 $532710 $889,230 $1,335,8%0 $1,782.550 31,782,550 $1,782.550 $1,782.550 $1.782.550 31,782,550 $1,762.550 $1,782550
Value of MW Saved $0 $8,560 $98,330 $196,680 $323310 $793,240 $058,170 $6SB170 3658170 058,170 $658,170 S6SR170 3658170 $658,170
Indusrial Mator Downsinrg
Coas:
Carntal + O&M 50 $16.6m0 $33,000 $50,400 507,200 $84,000 $84.000 $0 v p 4} 30 $0 0 $0
Prog Admin 0 $361,200 $172400 $183,600 $154,800 $206,000 $206,000 30 50 su 30 30 30 30
HBenelts:
MWh Saved 0 358 1,065 2129 3,549 533 7,098 7,098 7.098 7,098 7,098 7,008 7,098 7.008
MW Saved 0 0 0 ] 1 1 1 1 1 1 1 1 1 1
Value of MWh Saved $0 $9,420 $28250 $56,490 $94,150 $141,230 $188310 $188210 $188310 $1sgdio $188,310 $188,310 $188310 $188.310
__ Valucof MW Saved 30 $920 $10,120 $20,250 $33,750 $50620  $67500 367,500 361500 367,500 $61,500 $67,500 367500  $67.500
Indusrial Operations lmprovement
Coat s:
Capital + O&M $0 $945,000 $1924500  $3,904,000 $5,018000  $5.24...00  $3,5067,000 $897,000 3897 (0,0 $897.000 $497,000 3852000 3762500 $583,000
Prag Admin 30 $860,000 $966,000 $1,686,000 $2,042.000 $2,044,000 $1,326,000 $0 0 30 $0 30 30 $0
Benelzs:
MWh Saved 0 8600 25,703 60,006 102,813 145,680 171,383 171,38 171,383 171,383 171,383 162,783 HS,yBO 11137
MW Saved 0 1 4 10 17 24 28 28 28 28 2 27 24 18
Value of MWh Saved $0 $228 34¢ $682,440 31,593,290 $2,729,900 $3,868,100 34,550,580 $4,550,580 $4.550,56% $4,550.580 $4,550,580 $4322.240 $13,868,100 $2957.290
Value of MW Saved 30 322,750 $247,280 $577,280 3989110 $1,401,500 31648780 $1,648 780 31,648 781 $1,698780 $1648780 §1,566,040 $1,401,500 $1,071.490
Indusrial Lighting
Conx:
Capital + O&M $0 $287,910 $1.151,630 $2,303,260 $3,4548%0 $4,0606,520 $5.758150 $5,756,150 $5,758,150 $5,756,150 £5,758.15¢ $5,758,150 $5,758,150 $5.614930
Prog Admin 30 $541.500 $724,500 $916,000 $916,000 $9164,000 $916,000 $0 30 30 30 $0 $0 $0
Berefty:
MWh Saved 0 12,821 51,285 102,570 153,855 205,140 256,425 256,425 256,425 256,428 256,425 256,425 256,425 249,538
MW Saved 0 2 9 18 % 35 44 L] 44 43 44 4 44 45
Value of MWh Saved 30 $341200  $1364790  SAT29580  S4.0843M 35459150 50623940  $6,823.940 50823940 36823940 56823940 36823940 30823940  $0,640,6060
Vialue of MW Saved $0 335,290 $500,370 $1,000,750 $1,501,110 $2,001, 480 $2,501,85¢ $2,501,850 $2,501,850 _ $2,50:850 $2,501,850 $2501,850  $2,501,850 $2434.650
Indugrial Rates
Coat s:
Capital + O&M $0 $1,462.500 $2.925,000 $4,387,500 $5,950,000 $7.312.500 $7338500 30 50 U 50 30 30 $0
Prog Admin 50 $842,500 §935.000 $1.277,500 $1.620,000 $1.962.50C 51,969,000 $0 30 $0 30 $0 30 30
Benefus:
MWh Saved 0 M1 8824 17,048 29,414 44,121 58897 58897 56,897 568,897 58897 58,897 SE497 58,897
MW Saved 0 n 39 n 129 1M 258 258 258 258 258 258 258 258
Vslue of MV Saved 30 $83,920 $251.750 $503,500 $439.170 $1.258760 $1,660,2%0 $1,580,290 $1,680,290 $1.686,290 $1,680,290 $1,686,290 $1,680,290 $1,080,29¢
Value of MW Saved 30 3206610 $2254110  $4508220  $7513,700 $11,270,550  $15,030,350  $15,030,350 515,030,350 $15030,350 _$15,030350 $15,030,350 515,030,350  $15030,350
ALL INDUSTRIAL PROGRAMS
COSTS:
Capital + O&M $0 37097170 $11622.500  $21,218280 $25,548,410 $30,174.730 529,691,860 $6,655,150 $6,655,150 56,655,150 $6,655,150 $6,610,150 $6,520.050 36,197,930
Prog Admin 30 $4,076,100 $3,779.800 $5,515,910 36,236,810 56,666,240 $5.954,740 $0 30 0 50 50 $0
National Overbead® $555.000 $555.000 $555.000 $555.000 §555,000 §555.000 $555,000 $0 30 &2 $0 50 $0 $0
TOTAL COSTS $555,000 §12,328,270 515,957,690 $27,289,190 $32,380,220 $37,395.970 $36,201,600 S$& 655,150 34,655,150  $6.65515C 56,655,150 $4.€10,150 354520650 $6,197,930
BENEFITS:
MWh Saved 0 67,322 175,299 359,198 558330 768,940 902,467 962,467 962,467 %02, 467 962,467 953,867 936,704 895,574
MWsL . 4 0 3 o6 134 216 n 407 - 407 407 407 407 45 402 3%
Value of MWh Saved 30 51794270 $4.674,410 $9.577,140 514849170 3520510960 $25678970 525678970 SB5,678970 525678970  $25676970 $25450.630  $24.990,49%0  $231.902, 400
Value of MW Saved $0 $374570 $1.846340 $7.7754490  $12574.380 $18206460 523676390  $23.676 390 $2,676390 313,676,390 $23676390 $23593.650 $21,429,110  $2),031,900
TOTAL BENEFRITS S0 32168840 38520750 $17.352,580 527,463,550 $38717,420 $49,355,360 $49,355,360 549,355,360 $49,355,360 549,355,360 $49,044,280 548,425,600 546,934,300
TOTAL NET BENEFI1  (5555,000) (510,159,430} ($7.435,940) ($9.936,610) ($4,916,670) 51,321,450 $13,153,760 $42,700,210 $42,700,210 $42,700,210 $42,700,210 $42,434,130 $41,904,950 $40,736,370

* National verhead oty dearibed inChaptar 4, var. 1 are asumed 1o be (ully abwx bed by the indusnal programa
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EXHIBIT 8: INDUSTRIAL DSM PROGRAM COSTS AND 1+ NEF[TS (comt’d)

PROGRAM 2008 2009 2010 00 012 w3 oW s 016 72007 aoig ]
Indugrial Mators T
Conts:
Capital + O&M 50 so $0 s 30 $0 30 $0 30 30 30 $0 30
Prog Admin 30 30 30 4 $0 $0 $0 30 30 $0 30 $0 $0
Benefax
MWh Saved 400,780 400,780 400,760 400,780 400,760 400,780 400,780 Inledl 322,502 244,224 165,945 82973 0
MW Saxd 64 64 64 (2] 64 64 64 58 52 39 7 3 [}
Value of MWh Saved 310,653,300 510,653,300 $10,653,300 $10.653,300 $10.653,200 $10,653,300 $10,653,300 $9.612,910 34572510 $6,491,730 $4,410,940 $2.205,40 30
Value of MW Saved $3,769.740 $3,709,740 $2. 739,740 33,769,740 $3,769,740 $3,769,740 33,769,740 33401670 $3,033,600 $2297470 $i,561,350 $780,670 0
Drxive Measurea ’
Conty:
Capital + O&M $0 $0 $0 30 30 30 30 30 30 £ 30 30 30
Prog Admin 50 30 30 50 $0 30 30 30 $0 30 30 30 30
Benelix:
M . Saved 67,884 67,884 64,419 51.741 47,597 34,020 17,010 0 0 0 0 0 0
MW Saxd 10 10 10 9 7 S 3 0 0 0 0 0 [
Value of MWh Saved 31781550 $1,782,550 31,691,560 $1.516.200 $1,249,840 $893,330 $446,660 30 $0 $0 30 30 $0
Value of MW Saved 3658170 $654170 3624570 $559.840 $461,490 $329,860 $164930 . 0 30 0 30 $0
Induarial Motoar Downsizin T T T T
Conts:
Capital + O&M 0 10 50 30 50 30 30 30 $0 30 30 $0 30
Prog Admin 30 50 50 30 30 50 50 30 $0 30 $0 $0 30
Benefts:
MWh Saved 7098 7,098 7,098 7.098 7,098 7.098 7,098 6743 6,033 4,969 3,549 1.774 0
MW Saved 1 1 1 1 1 1 1 1 1 1 1 0 [}
Value of MWh Saved $188.310 $188310 $188310 $188310 $168310 $188310 $183310 $178.890 $160,060 $131,810 $94,150 347,080 50
Value of MW Saved $67,500 $67.500 $67,500 $67,500 367,500 367,500 $67,500 $64,120 $57,380 347250 $33,750 $16880 30
Indusrial Operations Imprt
Comts:
Capital + O&M $359,000 $134 %00 50 30 $0 S0 i 30 30 $0 30 30 30
Prog Admin $0 $0 30 $0 30 30 30 3 $0 30 $0 30 50
Beneftx
MWh Saved 68,570 25,703 0 0 0 0 0 0 0 0 [ 0 A [}
MW Saved 1 4 0 0 [} 0 o 0 0 [} ] 0 [}
Value of Myva Saved $1,820,680 $682,480 30 $0 30 50 30 30 $0 30 30 30 $0
Value of MW Saved 3439670 $247,280 $0 $0 $0 30 $0 30 B ) $0 $0 $0 30
indurial Ligtting
Contx:
Capital + O&M $5.185,280 $4.612410 $4,039,550 $3,466,680 $28v3,810 $2393,810 32,893,810 $2,693,810 $2,893,810 $2,693,810 $2,893.810 $2.893.810 $2,893.810
Prog Admin 30 30 50 30 $0 30 30 50 30 30 30 30
Beneltx
MWh Saved 228676 201,327 113,778 146,230 11868 118,681 118681 118681 118,681 118681 118681 118681 118681
MW Saved 3% 35 30 25 20 20 20 20 20 20 20 20 2
Value of MWh Saved $46,090,820 $5,357,69% $4.624570 33,891,440 $3,158320 $3,158320 $3,158320 $3,158320 33158320 $3,158320 $3,158320 $3,158320 $3,158320
Value of MW Saved $2233070 51,964,290 31,695 500 $1,426720 $1,157,930 $1,157,930 $1,157930 $1,157930 $1,157930  $11579%0 $1,157930 $1,157,930 $1,157930
Indusriai Rates
Conts:
Capital + O&M 30 30 $0 30 30 30 30 30 $0 $0 $0 30 $0
Prog Admin 30 50 30 30 30 50 30 30 30 30 30 30 30
Benefax:
MWh Saved 58897 58897 55,955 50,072 41,248 29,483 14,776 0 0 [} o 0 0
MW Saxcd 258 258 245 220 181 129 [\] [ [ [} [} 0 [}
Value of MWh Saved $1.680,290 $1.680,290 $1,596,380 $1,428,540 31176790 $841,120 $421,540 $0 50 S0 $0 $0 30
Value of MW Saved $15,039,350 $15,030,350 $14278990  $12,775,250 510,522,140 $7,516650 $3,759,800 30 % $0 30 $0 30
ALL INDUSTRIAL PRO
COSTS:
Capital + O&M $5,544,280 $4,746910 $4,039,550 $3.360,650 $2893810 $2.893.810 32893810 $2,693.610 $2.893810 $2893,810 $2,893.810 32,893,810 $2893.810
Prug Admin $0 30 50 30 30 $0 30 30 $0 30 30
National Overhead® 30 50 30 30 30 0 30 $0 0 30 $0 30
TOTAL COSTS $5.544280 54746910 54039550 $3 466680 $2,893,810 $2,893.810 $2893,810 $2,891,810 $2,893,810 $2593,610 $2,893,810 $2,893810 $2,893,810
BENEFITS.
MWh Saved 832,108 761,690 02031 661,921 615,404 590,062 558345 487,065 447210 367,873 28817 203,428 118681
MW Saved 385 n 351 319 M 20 153 . 80 n 0 48 M 20
Value of MWh Saved 322215950 320344620 $IBTS4, 120  $17.677.790 316426560  $15,734,380 $14.868 130  $12950,120  $11,890,6%0 $9,781,860 $7,663,410 35,410,870 $2,158320
Yalue of MW Saved $22418500 $21,737,330 $20.436300 $18600,050 $15.978 800 $12,841,680 $8,919,900 $4.623,720 $4,248910 $3,502.650 $2,75,0%0 $1,955,480 $1,157,930
TOTAL BENEFITS $44,634,450 2,081,950 $39,190,420 $36,277,840 $32,405,360 $28,$76,060 $23,788.030 $17,573,840 $16,139,800 513,284,510 $10,416440 $7,366350 $4,316250
TOTAL NET BENEFI? $39,090,170 $37,335,040 $35,150,870 $32.811,160 $29,511,550 $25,682,250 $20,894,220 $14,680,u30 $13,245,990 $10,390,700 $7.522,630 $4,472,54C $1,422,440
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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 =very 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:

> the project’s content and features

> financial incentives for utility customers

> a marketing strategy

> concurrent market research activities

> field delivery and implementation issues

> verification and impact evaluation approaches

> process and market evaluation approaches

> DSM cost recovery and regulatory incentive mechanisms.

5.1 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.

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

RCG/Hagler Bailly



PILOT PROJECT DESIGN SPECIFICATION 49

m| Project eligibility requirements will be simple.

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

m| Interested and eligible customers wil! submit project proposals for DSM
projects.
m| Z.E. Gliwice and participating customers will negotiate a project and financial

assistance package consistent with a set of project policies and principles.

8] 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 measure to the extent that
it complements DSM and is designed to moderate load and not to operate as an
independent power project.

0 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.

0 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.

RCG/Hagler Bailly
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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 priuciples 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 10 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 Firms. 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.

RCG/Hagler Bailly
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PILOT PROJECT DESIGN SPECIFICATION 51

Cunrtailment. 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 {irms 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.

RCG/Hagler Baiily
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DSM Acquisition Rates
Project Life Energy Rate Demand Rate
(Years) (US $/kWh) (US $/kW)
| 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’lkWh). 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
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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 veritied 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.

Verification. 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:

> participate in an evaluation of the project
> maintain and make available all necessary project records for evaluation
purposes.

Who Fays. 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:

> 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

Energy savings

Demand savings

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.

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.

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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Industrial facility

Industrial firm

Project

Project cost

Proposal

Simple payback

period with and without the project. In the case of new and
expanding industrial tacilities, savings equal the difference
between the demand cstimated in the fiaal engineering plans
without the project and the measured demand with the project.

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

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

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.

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.

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

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

Tlus 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 steel mill yielded verified savings of 12 percent
without revealing propriztary information ¢n, for example, production throughput rates or
underlying cost strucrures. 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-hovse 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. Irtade allies are corollary participants in utility DSM programs,
e.g., distrihutors 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 technizal 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 ditferentials) 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
thai 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 8G 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 iten 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 fartory, 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 pericd (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 actuaily 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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> 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 1 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.

Recommendesd 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 Rehates 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
turther 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 pilo: 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 tirms
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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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 1s 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
eaterprises. 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 arlow 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 angible 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 probleni.

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 required 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 Proposais. 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 flex:bility to consider
such unsolicited proposals, to the extent that they couform 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:

a

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

prove the viability and cost-effecciveness 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;

a
a

heterogenous process types

very different (and in some cases, unique) operating profiles and production
constraints

relatively customized applications and, in some cases, process modifications
significant facility-wide savings in aggregate across all measures installed.

This suggests the need for facility-specific verification protocols because:

a

it is not feasible to define meaningful control groups or matched-pair
approaches for bill comparisons

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 furction of:

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

0 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, fiid flows). This will produce nct 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:

a isolate the energy consumption of affected end-uses and/or equipment whose
consumption levels, time profiles of usage, duty cycles, and full/part-load
performance characteristics are not well-known or understood

r
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a 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

m 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 lo 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
Savings Measurement Must Isolate and
Quantify the Influence of Programmatic and Non-Programmatic Factors

Non-Programmatic Effects Programmatic Eftects Net Effect
A
D
B
H
I > A-H
pre-participation l
consumption
E G
[ P
F post-participation
C consumption

Effects

* A: llumination of formerly vacant areas for in-process inventory storage
B: expanded operating hours at night and on weekeads
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-cfficiency lamps and ballasts
G: installation of motion sensors
* H: replacement of lamps in fixtures containing burned out bulbs and using program
intervention as an opportunity to increase illumination levels in selected areas
of production and warchousing areas

“This effect results in altered scrvice levels requiring special adjustments in the savings computation
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Exhibit 12
Measurable Savings Can Be Verified in Some Cases,
Even if Facility Consumption Increases After Participation
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Approach C:
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Exhibit 13
Alternative Hybrid Verification Approaches
“Controlled Experiment"

metering is used at times A and B for short intervals, pre- and post-
intervention, respectively

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 tu post-intervention activity levels.

"Single-Stage Calibration”

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

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.

"Two-Stage Calibration"

pre- and post-intervention metering is done (i.e., times A and B)

the engineering model is calibrated using an adjustment factor based on the
time A comparison

time C is projected using the calibrated model

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 fypes and patterns 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:

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

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

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

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

a 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,

RCG/Hagler Bailly

\¥



PILOT PROJECT DESIGN SPECIFICATION 79

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 implementation. Z.E. Gliwice will need answers to the following types

of questions:

o What lessons have been learned about competitively procuring, managing and
financially controlling the implementation contractors’ services?

o 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?

o How did the pilot foster the development of local and regional distribution and
"technology delivery" capability?

o 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 evaluvation 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 i
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-Cosi 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 fuli-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, uot unique to Z.E. Gliwice, goes to the heart of the evolving legal and
regulatory framework of Poiand’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 4 least-cost
electric resource, a mechanism must exist to not only remove the powerful disincentive for
DSM, but tv also provide the utility with a positive incentive to implement DSM. In Section
5.2 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 incentives 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 D5M 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."

Decoupling Revenues 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 artribute,
such as the rate of customer growth which allows the utility to recover a fixed amount of

! Regulatory 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 varics; 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 fcllowing 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 accomnplishing 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 utlity 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 cavings
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 uttlity
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 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 aveiding 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 Regulatory Agency (ERA) is established with authority over all utility rate setting).
The DSM project costs and revenue losses could te 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 1evenue 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 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. Gliwice 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 discussiyn 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 o 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 -nd 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 przsented 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 «nd 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 ~uicome 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 made tiat 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 prrblem have evolved which could possibly be applied in
Poland to the extent that the issuc 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 proposcd 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 assesses 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 participate, 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 wouid 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 ariff 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 o 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 acti: 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 g0 a long
way toward increasing the level of customer service, 2s 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 analysis activities that will support and complement
the DSM pilot project implementation.

First, hewever, 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

' 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 cxample, load research data are
necessary to evaluate the cost-effectiveness of DSM programns 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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91

END-USE LOAD RESEARCH ELEMENT

Exhibit 14
The Load Research Process

Planning
« Objectives
» Resources
« Budgets & schedules
« Organization

Sample Design & Implementation
« Sampling techniques & sizes
+ Sample sclection
+ Installation

Data Processing
« Retrieval & translation
+ Editing
« Storage

Data Analysis & Applications
* Analysis technigues
» 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 under 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 sysiem
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. four 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 were submitted. 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
oni-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 ton capacity electric arc furnace at
the Huta Baildon steel mill « jerates 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 ditferent 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 District Heating 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 Residential Sectors. 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.

The 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:

m] utility report
a 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 fcr the residentia!, commercial, and industrial customers.

The data and analysis were useful in evaluating the following DSM energy efficiency
technologies and practices:

power factor correction
variable-speed drives
lighting and controls
demand controllers
industrial controls
high-efficiency refrigerators
load optimization

peak load shaving.

0 000o0aganon

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.

RCG/Hagler Bailly



END-USE LOAD RESEARCH ELEMENT 96

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.

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.

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 darta 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

Single-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.

RCG/Hagler Bailly
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Single-Family Home Load Profile

(24 hour, Wednesday, May 12, 1993)
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a 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.

a 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 iliustrates the hospital load profile.

a 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:

a Motor Loading/Power Factor Correction - 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)
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Exhibit 17
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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)

PARTIAL LOAD DATA ONLY
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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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Exhibit 22
Industrial Motor 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 hghting usage indicates that automated lighting controls could reduce
consumption (Exhibit 23).

Exhibit 23
School Hallway Lighting Pattern
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a Industrial Controls - Some of the industrial end-use equipment exhibited a

pattern of widely fluctuating dernand, indicating that existing controllers
operate with a very wide deadband. The replacement and installation of
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modern digital-hased «ontrol systems would optimize these operations and also
reduce energy consumption (Exhibit 24).

o 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:

a

Lighring - 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.

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.

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:

0O

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

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 reccrds before and after the DSM measures are
implemented
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a 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:

a 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.

a 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 industriai 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:

55% of electrical energy is used by industrial users
18% by residential users

11% by commercial users

7% by agricultural users

7% by transportation users.

0 o 0oagao

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-ris2 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 plan is to have a simple approach, yet one that yields meaningful
results with reasonable ctatistical 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 determincs 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, cither 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 2.d 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 capucity 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.

Industriat 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:
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Process Selection

a coal mining
a iron and steelmaking
o non-ferrous metals

(] chemical (including refineries)

stone. clay and glass (including cement)
metallic products

textiles and garments

food processing

pulp and paper

district heating

others.

0O00O0O0D0o0Doao

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:

=) 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.

o 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.
o 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 sampliny plan may also group end-uses. Tracking end-uses, such as
motors or furnaces, enables their examination across other industries, and allov , 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
pussess to yield a sampling plan on the end-uses mentioned above plus others. Load profiles
of the following end-uses should be monitored:

motors over 500 kW

motors between 50 kW and 500 kW

motors of less than 50 kW

electric furnaces over | MW

electric furnaces between 500 kW and 1 MW
electric furnaces less than 500 kW
pumps/compressors of over 500 kW
pumps/compressors between 50 kW and 500 kW
pumps/compressors of less than 50 kW
electrolysis of greater than 500 kW
electrolysis of less than 500 kW

lighting.

OO0 O0oOO0OOoOO0OO0OO0OO0ogaao

In addition, these end-uses must meet the following criteria:
a The end-use represents a significant portion of the load in that industry.

a The end-use has the potential for significant improvement in electric power
efficiency and the potential to be a large demand-side resource.

a The end-use can be readily monitored, within the budget. for the program.
a End-uses ini 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 the 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
oi 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:
lighting
refrigerators

electric ranges
electric water heaters.

0O 0O oo

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
comnmercial buildings will be conducted. The first category comprises schools, hospitals, and
institutional and government buildings, which are managed by local governments. The
second compriscs 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:

hospital and health care facilities
schools and cducational facilities
municipal and city buildings
government-owned shops and markets
hotels and office buildings

private shops and eateries

street lighting

others.

00 ocooaa

End-Use Selection

The Polish commercial sector has a limited number of end-uses that have potential as DSM
resources:

lighting

pumps for space heating, hot water, and domestic hot water
air conditioning systems

ventilation fans

commercial coolers and freezers

electric room/space heaters.

OO0 aooaa
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Sample Design
The basic steps in developing a sample design are lisied 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.

a 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.

m] The size of the impact variable (delta kWh or delta kW) is estimated for the
sample frame as a whole or for customer segments.

o 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 with 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 selecting 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 adjuste while 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
custeners only) will be very valuable in the sample stratification and selection. Our
experience in 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 mimutes to half hour) exist ‘or 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 Budge: 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 the time and budget limits imposed on the project, U.S. hardware would be
used fcr monitoring. it was also decided not to mix and assemble severai 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 mcst 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, iypes 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 te iie
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 coinpanies 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 1auch
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 instruments 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 to 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 menitoring 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 monitoting 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 serni-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 skould be done once in-
season and once off-season. Again, the on-site interview and customer survey sheets shiould
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:

g Where less than a week of data are missing in a month, the previous week's
data will be substituted.

a 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 scftware 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
tocus 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 instal'ation 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
degrec 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 consulting firm to support Z . Gliwice, the implementation
contractors and consuitants (perhaps a half dozen or more inuividuals, 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. A 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.

RCG/Hagler Bailly



Management

Pilot Project Organization

Exhibit 25

Support

Administrative and

I
—»EE. GLIWICE Jeerex e

Guidance

Advisory
Committee

Liaison and

International

Financial Management

Tracking System
»

DSM Consultant

and
Technical
Support

Evaluation

Industry
Associations

Reporting
L v
Implementation p Technical
A |
Contractors Support
and Consultants
Audits installation
Testing and End-Use
Metering
Customer . Information
Pilot «

Participants

Trade
Allies




PROGRAM ADMINISTRATION, FUNDING, BUDGET AND SCHEDULE 124

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.

[t 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.

Becanse 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-sponscred DSM programs in the United
States.

RCG/H ler Bailly
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Exhibit 26 (continued)
Pilot Project Schedule and Milestones

Key To Activities

halih e

®© N oW

10.
11.

Administrative start-up

Market segmentation and prospect recruiting and
qualification

Pilot project anncuncement, mailings and site visits
Implementation contractor request for
qualifications (RFQ)

RFQ screening and contractor selection

Audits and engineering analysis

Technical and financial proposals

Development of performance tracking system,
installation specifications and QA/QC protocols
Equipment procurement

Project installation and on-site work

Pre-installation/post-installation end-use metering and

monitoring

. Impact evaluation
13.
14.

Process and market evaluation
Analysis of full-scale program options and potential

Key To Milestones

e

Customer workshop

Contracter, consuliant, trade ally workshop
Contractor training and orientation

Tracking system initiated

installation specifications completed

QA/QC prntocols completed

Impact verification report

Process and market evaluation report

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 who<e 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
tvings potential outlined in Part | 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:

a Existing MDB Loan Pools. For cxample, the World Bank has an existing
loan available in Poland for industrial efficiency improvements that could be
trpped for project-specific financing.

a 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.

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

RCG/Hagler Bailly



Exhibit 27

Estimated Budget Summary

Activity Cost Range ($1,000 US) Responsible Party(ies)

Low High l.ead Support Advisory
1 25 35 G D C
2 19 15 G D -
3 15 25 G D C
4 5 10 G D -
5 10 15 G D -
6 275 350 | G D
7 75 125 G D -
8 20 25 D G C
9 4,800 6,930 I G D
10 325 450 | G D
11 60 90 | 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

N

© NN W

Administrative start-up

Market segmentation and prospect recruiting
and qualification

Pilot announcement. mailings and visits
Implementation contractor RFQ

RFQ screening and contractor selection
Audits and engineering analysis

Technical and financial proposals
Development of performance tracking
system, installation specifications and
QA/QC protocols

Equipment procurement

Project installation and on-site work
Pre-installation/post-installation end-use
metering and monitoring

Impact evaluation

Process and market evaluation

Analysis of full-scale prograr options and
potential

Key To Responsible Parties

C

— Qg

i

i}

Advisery committee (PPGC, FEWE, PIPE,
other interested parties)

International DSM Consultant

Z.E. Gliwice '

Implementation contractors

N
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=] 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.

a 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-Hov/ Fund).

7.4 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.

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:

0 The cus*~mer profiling and targeting module would ailow 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.

a The program documentation module would contain customer-specific
information on all facilities audits, measures identificd and recommended, and
technical and financial proposals tendered. It would encompass customers that

RCG/Hagler Bailly



Pre-Existing
Customer
Information

Exhibit 28
Cenceptual Overview of the Performance Tracking System

Billing
and Load
Research

Data

Customer
Profiling and
Prospect
Targeting

Modula

Program
Documentation|—3,
Module

Transactions/Events
Processing and
Records Management

v

Field Resource
Allocation and
Management

audits
site visits
metering

Project
Management
and Scheduling

equipment procurement

installation
testing

Administrative
and Financial
Accounts
Processing

Measure 1
Customer i
i ABC ’:
Measure n
Customer
XYZ
]
S —— |
Impact
. Estimation
"| and Variance
Analysis
Reporting

payments

technical and financial proposals



PROGRAM ADMINISTRATION, FUNDING, BUDGET AND SCHEDULE 131

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.

0 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 field
activities. The modules are siown 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.

a 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 projeci operations, and the
management of the Revolving Efficiency Fund credits and reinvestment.

a The impact and variance analysis 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.

RCG/Hagler Bailly
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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
enerqgy 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
oroader scope will be used in any reports of this survey.



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:

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)

(b)

(c)

(d)

obtain information for use in forecasting future levels
of electricity demand, tariff classification,

better understanding customers’ electricity use
characteristics,

identify opportunities for energy efficiency
improvements, and

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

number of buildings

size of each building

width by length by height
number of floors

space each floor

number of rooms on each floor
space heating source

building type
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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 # ) 47)
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
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) #
5.2.2.2 WATER HEATER(S) #
5.2.2.3 STOVE(S) #
5.2.2.4 VENTILATION FAN MOTOR(S)
KW v PHASE OPERATION/MODE

< < < 4 <€ <€ < <«

Phase
Phase
Phase
Phase
Phase
Phase
Phase

Phase

YRS

PHASE

PHASE

PHASE

Yrs

Yrs

Yrs

Yrs

Yrs

Yrs

Yrs

Yrs

HISTORY

YRS

YRS

YRS



5.2.2.5 REFRIGERATION COMPRESSOR (S)

KW v PHASE OPERATION/MODE

5.2.2.6 AIR CONDITIONING COMPRESSOR(S)

KW v PHASE OPERATION/MODE

5.2.2.7 ELECTRIC SPACE HEATER(S)

KW v PHASE OPERATION/MODE

5.2.2.8 SPACE HEATING WATER PUMP(S)

KW \Y PHASE OPERATION/MODE
5.2.3. LIGHTING USAGE

5.2.3.1 INCANDESCENT WATTS #
5.2.3.2 FLUORESCENT WATTS #

5.2.3.3 FLUORESCENT/

REFLECTOR(S)  WATTS #
5.2.3.4 MERCURY VAPOR WATTS #
5.2.3.5 H.P. SODIUM WATTS #
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/KwWH
DEMAND CHARGE ZL/KW

YRS HISTORY

YRS HISTORY

USAGE/MODE (HI-MD-LW)

USAGE/MODE BALLAST

USAGE/MODE BALLAST

USAGE/MODE (HI-MD-LW)

USAGE/MODE (HI-MD-LW)



5.2.4.4 TOTAL CONSUMPTION

BY THE MONTH KWH COST (2ZL) AVG ZL/KWH
BY THE WEEK KWH COST (2ZL) AVG ZL/KWH
DEMAND (MAX/MIN) KW COST (2ZL) AVG 2ZL/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

Date of factory commissioning

Number of employee: Total: per shift:
Change in no of employee: Last year: next yr.:
Hours of operation: per day

Days of operation: per week

Weeks of operation: per year

Period of plant shut down (turn over)

Winter summer spring/fall

How many days(weeks) in each turn over:

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 ?

What is the current cost of fuel ?

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 % 1985
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 d2mand (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

%



What types of lights are primarily used at the plant ?

Incandescent
Fluorescent

Compact fluorescent
Mercury vapor
Hi-pressure sodium
Metal halide

Cther
o. Can the plant shift its operation schedule ameong 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 estinated 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 ?

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 eff1c1ency 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
enterprisze data will remain confidertial under a signed agreement with
Z2.E. Gliwice. Only summaries and statistical conclusions on a much
broader scope will be used in any reports of this survey.



DATE OF SITE INSTALLATION:

SITE NAME AND ADDRESS:

OWNER’S NAME

PHYSICAL DATA OF BUILDING

NO OF STORIES

TOTAL VOLUME (M?)
TOTAL AREA (M?)

BUILDING TYPE: CONCRETE BRICK

4.1

4.2

4.3

4.4 SPACE HEATING SOURCE
4.5

4.6

NUMBER OF ROOMS

WOOD /ROOF

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
5.2.2 WATER HEATER (S) # KW
5.2.3 STOVE(S) # KW
5.2.4 VENTILATION FAN MOTOR(S)

PHASE OPERATION/MODE

REFRIGERATION COMPRESSOR(S)

PHASE OPERATIGCN/MODE

\% PHASE

\% PHASE

\% PHASE

YRS HISTORY

YRS HISTORY

INFORMATION SHEET OF COMMERCIAL/RESIDENTIAL SITE

5.2.6

# KW Vv

ATR CONDITIONING COMPRESSOR(S)

PHASE OPERATION/MODE

page

YRS HISTORY

YRS

YRS

YRS

two



5.2.7
# Kw

5.2.8
# KW

ELECTRIC SPACE HEATER(S)
v PHASE OPERATION/MODE
WATER PUMP(S)
\ PHASE OPERATIOM/MODE

6. LIGHTING USAGE

6.1 LIGHT FIXTURE

6.1.1

INCANDESCENT

FLUORESCENT

FLUORESCENT/
REFLECTOR (S)

MERCURY VAPOR

H.P. SODIUM

7. WHOLE PREMISE CONSUMPTION

7.1 CURRE

NT TARIFF RATE
ON PEAK RATE

OFF PEAK RATE
DEMAND CHARGE

WATTS

WATTS

WATTS

WATTS

WATTS

ZL/KWH
ZL/KWH
ZL/KW

USAGE/MODE (HI-MD-LW)

USAGE/MODE BALLAST

USAGE/MODE BALLAST
USAGE/MODE (HI-MD-LW)

USAGE/MODE (HI-MD-LW)



10.

11.

12.

ANY

LAST

PROJE

TOTAL

LOoAD

LCAD

LOAD

MAJOR

YEAR RATE

ON PEAK RATE Z2L/KWH

OFF PEAK RATE ZL/KWH
DEMAND CHARGE ZL/KW

CTED NEXT YEAR RATE

ON PEAK RATE ZL/KWH

OFF PEAK RATE ZL/KWH
DEMAND CHARGE ZL/KW
CONSUMPTION

BY THE MONTH KWH COST(ZL)
BY THE WEEK KWH COST(2L)

DEMAND (MAX/MIN) KW COST(2L)

PATTERN (DAILY)

AM

PM

PATTERN (WEEKLY)

WEEK DAYS AM PM
WEEK ENDS

PATTERN (SEASONALLY)

MONTHS TO MONTHS

ADDITIONS OR REMODELING WITHIN NEXT YEAR

ANY ENERGY MANAGEMENT PROGRAM PLANNED AND/OR PRACTICED

PERSON WHO IS TRACKING THE COST OF ELECTRIC ENERGY

AVG ZL/KWH
AVG ZL/KWH

AVG ZL/KWH

ANY OTHER RELEVANT INFORMATION ON ELECTRIC ENERGY CONSUMPTION

PERSON SUPPLIES THE INFORMATION: NAME

DATE
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MONITORING SHEETS

FOR

COMMERCIAL AND RESIDENTIAL CUSTOMERS



ELECTRIC BLUE PRINT OF SITE

PHYSICAL AND ELECTRIC LAYOUT OF SITE

LIGHTING LOGGER LOCATIONS

3.1

3.2

LT
LT

LT

LT

LT

LT

LT

LT

LOGGER INSTALLATION POSITION

LOGGER SENSITIVITY ADJUSTMENT

LOGGER DATA CHECK --=—====

LOGGER RESET

LOGGER ID TIME
TIME
LOGGER ID TIME
TIME
LOGGER 1D TIME
TIME
LOGGER ROTATIONAL SCHEME

MOTOR LOGGER LOCATIONS

4.1

4.2

MT LOGGER DATA CHECK

TO

TO

TO

TO

TO

TO

MT LOGGER INSTALLATION POSTTION

BY NAME

DATE

START DATA LOGGING
END DATA LOGGING
START DATA LOGGING
END DATA LOGGING
START DATA LOGGING

END DATA LOGGING

NAME

DATE

/l! 4



4.3 MT
MT
MT
MT
4.4 MT
CURRENT
5.1 CT
5.2 CT
5.3 CT
CT
CT

LOGGER

LOGGER

LOGGER

LOGGER

LOGGER

LOGGER
LOGGER

LOGGER

LOGGER

LOGGER

LOGGER

LOGGER

RESET

ID TIME
TIME
ID TIME
TIME
ID TIME
TIME

ROTATIONAL SCHEME

LOCATIONS

TO

TO

TO

TO

TO

TO

INSTALLATION POSITION

START DATA LOGGING
END DATA LOGGING
START DATA LOGGING
END DATA LOGGING
START DATA LOGGING

END DATA LOGGING

DATA CHECK -=======- BY NAME
DATE
RESET
ID TIME TO START DATA LOGGING
TIME TO END DATA LOGGING
ID TIME TO START DATA LOGGING

TIME TO END DATA LOGGING

ROTATIONAL SCHEME



WHOLE PREMISE LOAD MONITORING
6.1 POWER LOGGER II LOCATION

6.2 POWER LOGGER DATA CHECK ==~w===—=-- BY NAME

POWER LOGGER ID:
DATE

6.3 POWER LOGGER RESET
TIME TO START

TIME TO END

COMMENTS ON MONITORING INSTRUMENTS/ LOCATIONS/ SCHEDULE/ ETC



APPENDIX A - 4

MONITORING SHEETS

FOR

COAL MINES



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
POWER LOGGER ASSIGNED TO THIS FAN MOTOR
2.1 POWER LOGGEK 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 ===wa--
2.6 RECORDS AND DISPLAY CHECKS

BY NAME

DATE

2.7 TIME AND DATE TO ST2ART RECORD

DATE TIME

SUBMETER (KWH) READING




TIME AND DATE TO END

DATE

SUBMETER {KWH) READING

TIME

MOTORS

IDENTIFICATION AND LOCATION

TYPE OF MOTORS

NOMINAL RATING (NAME PLATE INFORMATION)
WORKING CURRENT

EXCITER CURRENT

NOTES AND COMMENTS

POWER LOGGER ASSIGNED TO THIS PUMP MOTOR

4.1

4.2

POWER LOGGER ID
SYSTEM CONFIGURATION
PT ADJUSTMENT FACTOR
SAMPLE RATE AND RECORDING LENGTH
15 MINUTES --==-=--
TOTAL LENGTH =--=~====-
RECORDING MODE
ADAPTIVE -==-==--
RECORDS AND DISPLAY CHECKS

BY NAME

DATE




4.7 TIME AND DATE TO START RECORD

DATE

SUBMETER (KWH) READING

4.8 TIME AND DATE TO END

DATE

TIME

SUBMETER (KWH) READING

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

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 --====w=-

6.5 RECORDING MODE

ADAPTIVE —=====-

TIME




6.6 RECORDS AND DISPLAY CHECKS

BY NAME

DATE

6.7 TIME AND DATE TO START RECORD

DATE

SUBMETER (KWH) READING

6.8 TIME AND DATE TO END

DATE

TIME

SUBMETER (KWH) READING

OTHER MAJOR USE OF ELECTRIC POWER

AIR COMPRESSORS
UNDERGROUND COMBINES

COAL CRUSHING AND SEPARATION

TIME




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
Z2.E. Gliwice. Only summaries and statistical conclusions on a much
broader scope will be used in any reports of this survey.



1.
a.
b.
c.
d.
e.
2.

a'

MW turbine banks

Boiler feedwater pump motors

Quantity Description
primary
main

Boiler make-up water pump motors

Quantity Description

Coal crusher motors

NQuantity Description

Combustion air fan motors

Quantity Description

Boiler exhaust fan motors

Quantity Description

MW turbine banks

Boiler feedwater pump motors

Quantity Description
primary

main

Capacity (kW)

Capacity (kW)

Capacity (kW)

Capacity (kW)

Capacity (kW)

Capacity (kW)

Sl

S



Boiler make-up water pump motors

Quantity Description

Coal crusher motors

Quantity Description

Combustion air fan motors

Quantity Description

Boiler exhaust fan motors

Quantity Description

MW turbine banks

a.

Boiler feedwater pump motors

Quantity Description
primary

Boiler make-up water pump motors

Quantity Description

Coal crusher motors

Quantity Description

Combustion air fan motors

Quantity Description

Boiler exhaust fan motors

Quantity Description

Capacity (kW)

Capacity

(kW)

Capacity

(kW)

Capacity

kW)

Capacity

(kW)

Capacity

(kW)

Capacity

(kW)

Capacity

(kW)

Capacity

(kW)




MW turbine banks

a.

Boiler feedwater pump motors

Quantity Description
primary

Boiler make-up water pump motors

Quantity Description

Coal crusher motors

Quantity Description
Combustion air fan motors
Quantity Description

Boiler exhaust fan motors

Quantity Description

MW turbine banks

a.

Boiler feedwater pump motors

Quantity Description
primary

Boiler make-up water pump motors

Quantity Description

Coal crusher motors

Quantity Description

Combustion air fan motors

Quantity Description

Capacity (kW)

Capacity (kW)

Capacity (kW)

Capacity (kW)

Capacity (kW)

Capacity (kW)

Capacity (kW)

Capacity (kW)

Capacity (kW)



e. Boiler exhaust fan motors

Quantity Description Capacity (kW)

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)

Cooling tower pumps

Quantity Description Capacity (kW)
Cooling tower fans
Quantity Description Capacity (kW)

Pump motors supplying hot water to city

a. Supply pump motors

Quantity Description Capacity (kW)
b. Return pump motors
Quantity Description Capacity (kW)

Other major motor loads (list quantity, size (kW) and application)

U for example, motors conveying coal from storage to
boilers.



APPENDIX A - 6

MONITORING SHEETS
FOR

DISTRICT HEATING AND COGENERATION PLANTS



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
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

\l./

h



10T 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
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 -==-=--

i



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

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

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 <===-c-=-

6.5 RECORDING MODE
ADAPTIVE -==—-——-

6.6 RECORDS AND DISPLAY CHECKS

BY NAME

DATE

6.7 TIME AND DATE TO START RECORD

DATE

SUBMETER (KWH) READING
6.8 TIME AND DATE TO END

DATE

TIME

SUBMETER (KWH) READING

OTHER MAJOR USE OF ELECTRIC POWER

COMPRESSORS
COOLING WATER PUMPS

COAL PREPARATION AND CONVEYER

TIME




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

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
ELECTRIC TARIFF INFORMATION
C.1 LAST YEAR RATES
C.2 CURRENT YEAR RATES
C.3 NEXT YEAR RATES (PROJECTED)
ANY MAJOR CAPITAL IMPROVEMENTS
D.1 LAST TWO YEARS ($)
D.2 CURRENT YEAR ($)
D.3 NEXT YEAR ($)
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



ANY MAJOR VARIATION IN THE NUMBER OF EMPLOYEES

PERSON WHO IS IN CHARGE OF THE ELECTRIC POWER COST AND THE
EFFICIENCY OF MAJOR ELECTRIC EQUIPMENT:

PERSON(S) WHO SUPPLY THE ABOVE INFCRMATION:

NAME DATE

ANY OTHER COMMENTS RELATED TO POWER CONSUMPTION



