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| NTRODUCTION
Who Should Use this Guide?

This guide is designed for industrial managers in Ukraine who would like to improve the efficiency of
their plants. While improving energy efficiency is, at its core, an engineering issue, financing makes
realizing aplant’s energy efficiency proposalsfeasible. A successful energy efficiency program will
involve staff with many different roles and levels of expertise. The guide attempts to find acommon
language for all these company officials to work together on energy efficiency. For example, an energy
manager might be quite familiar with the potential technical solutions, but would like to learn more about
how to finance these solutions. Likewise, afinancial director may want to learn more about technical
measures in order to convince a bank to provide aloan. Because clear leadership is essential for
effective energy conservation programs, this guide also strives to provide corporate managers with the
tools they needsto guide and encourage their plants energy efficiency endeavors.

This guide is not written to provide detailed engineering advice or instructions on preparing a business
plan. Rather, it points the reader toward key concepts and elements essential for success. This chapter
introduces the importance of energy efficiency inindustry. The second chapter describes how to
establish an energy efficiency program at your plant and tap the best opportunities available to save
energy. The third chapter lays out general stepsto finding and structuring financing for your energy
efficiency ideas. The appendices provide information on additional resources and sources of financing
and a checklist of energy efficiency opportunities.

Why Energy Efficiency?

Energy efficiency can improve your plant’s operations and products in many ways. First, it can reduce
energy costs. Ukrainian plants typically spend alarger percentage of their total revenue on energy than
their foreign competitors. Reducing energy expenses will let you redirect this money to improve your
plant or business. Alternatively, you can pass the savings on to your customers, which should boost
sales. Most plantsin Ukraine that could use a little extramoney, and in the end, each hryvniasaved is
equivalent to a hryvnia earned because it increases your disposable income.

Second, efficiency can help you improve product quality. Controls, for example, often address both
energy use and product characteristics and flows. Improving steam management can ensure that you
will have steam of the proper temperature and pressure for your process needs. Thisis particularly
important in the chemical industry. Better energy management also means that you can ensure a more
reliable supply of energy, which is critical to many production processes. Many metallurgical plants, for
example, can lose millions of dollarsin amoment if energy is shut off. Both energy efficiency and
product quality are closely related to effective maintenance and attention to operational detail.



Third, energy efficiency can help you improve overall supply reliability. Developing an energy efficiency
program will help you prepare a plant-wide energy strategy with rationalized demand and prioritized
distribution. While occasiona purchased energy disruptions are afact of life in Ukraine today, there are
many things your plant can do to reduce the risk of major losses during such periods. Cutting energy
costs will make it easier to pay your energy bills on time, which will make supply more reliable,
particularly for fuel. Reducing your demand will mean that you need to purchase less energy; in other
words, you have less supply to worry about in the first place. By objectively analyzing your energy
options using the methodology described in this guide, you can calculate the least-cost method of
improving energy reliability. In some cases, this may be building a cogeneration plant, for example, but
in other cases, simply improving your energy management and paying bills on time will significantly
improve energy supply reliability without burdening your plant with the large capital costs of new, on-
site energy generation.

Fourth, energy efficiency can have corollary benefits such as reduced maintenance costs and improved
worker safety. Many energy efficiency technologies are more reliable than their inefficient counterparts.
Fluorescent lighting, for example, requires less maintenance and fewer replacements that incandescent
lighting. Likewise, repairing steam leaks and insulating steam lines can make your steam system safer
for the operators who work around it. Thisin turn can improve morale and productivity.

Fifth, energy efficiency can help you reduce pollution. In addition to helping the environment, cutting
pollution can reduce environmental fees and fines your plant must pay, and it can help you improve
relations with your neighbors and the public at large.

Finally, this guide provides more than just instructions on how to improve energy efficiency. It
describes a well-tested approach to improving overall plant operations. Y ou can use this approach to
analyze investments, prepare business plans, and structure financing to address numerous business
challenges. In this sense, energy efficiency is a starting point to improve your business.



DESIGNING AN INDUSTRIAL ENERGY EFFICIENCY PROGRAM

Are your energy costs too high? Are you concerned about adequate supply of energy and the time
your staff must dedicate to ensuring that supply?

This guide can help your plant reduce energy costs, improve efficiency, and create amore reliable

energy supply. The guide describes steps that your plant can take to identify and implement cost-
effective opportunities to reduce energy expenses and increase energy efficiency. This section focuses
on designing an industrial energy efficiency program through energy auditing and staff involvement. Itis
divided into three parts. Thefirst part provides some key ingredients for a successful energy efficiency
program. The second part describes how to conduct an energy audit. An energy audit isatool you can
use to better understand your energy use and identify areas for improvement. The third part describes
measures that are typically cost-effective at Ukrainian plants. Thislast part isillustrated with several
case studies of projects at Ukrainian facilities.

I ngredients of Success

A successful energy efficiency program is one that achieves real savings and benefits for the plant and is
sustained over time. A one-time project that reduces plant-wide electricity use by 10% isimpressive,
but after the project is over, the progressisover. Imagine instead that the project is succeeded year

after year by other projects, each of which might be small, but combined create a sustained effort and
continuously growing savings. Over time, such a program can have a major impact on your company’s
profits and product quality.

Some of the key ingredients in successful energy efficiency programs include:

1. Specific godls,

2. Support at al levels of the organization;

3. Accurate data on energy use;

4. Objective economic and technical analysis of potential measures,
5. Persistence.

Why are these ingredients important, and how do you achieve them? Each is described in more detail
below.

If you have a specific goal, you are more likely to meet your target than if you do not know what your
target is. Specific goals allow you to measure how well you are doing and can provide an incentive for
achieving more than what might otherwise be possible. Goals can also serve as a useful tool to guide
your planning efforts: it is easier to plan in order to meet agoal than to plan in the abstract. An example
of a specific goal is plant-wide reduction of energy costs by 2% per year for the next ten years. The

goal should be challenging but achievable. It should also be measurable, so you will clearly know if you



have met your goal. When you look at your goal, you should be able to say, “yes, if we meet this godl
we will have a successful energy efficiency program.”

Support at all levels of the organization isimportant to allow your company to follow through on its
goals. Neither management nor operator support alone will likely be enough to sustain the effort over
time. Management support isimportant to provide guidance and an example for the overall effort.
Support from operators and technical staff will allow your organization to follow through with its goals
on aday-to-day basis. Plant workerswill feel that they have a vested interest in the program if they
contribute to it with their suggestions and actions and they see that these contributions are valued.
Training and frequent communication will help win support for the program throughout your
organization. Training designed to meet the needs of different groups of staff may help make the
training more relevant. For example, training for the energy team will probably be more technical than
training for operators or managers.

Accurate data on energy use will alow you to understand where to focus your attention, and where the
best saving opportunities lie. Accurate data also allows you to quantify savings so that you can
compare various proposed measures. Most plantsin Ukraine do not collect detailed information on
their energy use, but rather, rely on estimates and a few meters throughout the facility to tell them about
energy use. Meters are relatively inexpensive devices that can significantly improve your knowledge of
plant energy use, and thus can kick-start your energy efficiency efforts. Submetering will also allow you
to measure your achievements against your goals, and reward teams that achieve the highest savings.
Automated data collection will simplify record keeping and allow the energy staff to quickly and
effectively analyze the data. 1n addition to metered data on actual energy consumption over time, your
plant should also collect detailed information on the energy-consuming equipment during the energy
audit. Thiswill include inventories of motors and lighting fixtures, descriptions of the steam and
compressed air distribution systems, combustion analysis readings from the boiler, and information on
production (beit steam, compressed air or steel, for example). Combining accurate data on energy

and the equipment that consumes it will allow you to create a“baseline” of plant energy use. This
baseline will be invaluable in analyzing specific opportunities because it alows you to compare current
energy use with future energy use to determine savings and cost-effectiveness. Reliable datais also key
to objective analysis of proposed measures.

Objective economic and technical analysis will alow you to compare different types of measures on a
level playing field, and it will help you select the best measures for implementation. Successiis that
much easier to reach when you are starting with the right measures. Life-cycle analysis (including
complete cost estimates and incorporation of the time value of money in calculations), common
assumptions for all measures, sensitivity analyses and full reporting of risks are all components of
objective analysis.

Life-cycle analysisis atechnique used to compare investments with different costs, cash flows and
economic lives. It involves accounting for al costs throughout the life of an investment. For a new

4



boiler, this would include the capital costs, installation expenses, fuel and feedwater expenses, and
operations and maintenance costs. Because these expenses take place at different pointsin time, the
value of the money put in and the savings or money received must be adjusted to account for the time
value of money. In other words, money you receive in cash today is more valuable than money you will
receive in ayear because you can invest today’s money now to increase its value during the year.
Economists use discount rates to compare the value of money in different time periods; thisterm
indicates the degree to which the value of future money should be decreased or discounted to make it
comparable to today’ s money, or present value. In the case of the boiler, the costs will be high in the
beginning because of the relatively large capital costs. Life-cycle analysis allows decision makers to
objectively compare this type of investment with an investment in heat recovery, steam traps, or even a
new production line.

Common assumptions for all measures also help make different investments comparable. An example
of acommon assumption is boiler efficiency or the value of an exchange rate. The same boiler
efficiency should be used in the baseline to cal culate the savings from both a project to improve boiler
efficiency and from a project to reduce steam losses. Likewise, the hryvnia-dollar exchange rate at a
given point in time should be the same for al measures.

Persistence is the final ingredient of success. Reaching your goals does not occur overnight. Planning
and following through with ideas will make their successful implementation reality. For this reason, you
may want to assign one or more champions whose job is to be both creative and persistent in

promoting energy efficiency

throughOUt your faC”Ity Desgnl ng —

monitoring and verification plan at . .
the outset will also help your plant Box 1. Good Housekeeping Tips
be persistent about energy C Submeter energy Use.
efficiency: proving you achieved the ¢ perform regular boiler and furnace maintenance.
anticipated savings will make it more C Analyze flue gas and adjust the fuel-air ratio for efficiency.
likely to achieve additional savingsin ¢ Improve feedwater treatment to reduce boiler blowdown.
the future. Turn off boilers during long periods of no use.
Optimize loading of multiple boilers or compressors.

. C Turn off hot water circulation pumps when boilers not in use.
To help make your energy efficiency ¢ Repair or replace broken steam traps and steam pressure
efforts persistent elements of your regulators.
corporate culture, you may wantto  C Repair insulation regularly.
create three levels of measures. Repair leaks in steam and compressed air lines.
Level 1 would include smple, low or Operate compressor systems at |owest acceptable pressure.

C
C
C
- C Clean steam coilsin processing tanks.
no cost measures such asrepairing
C
C
C

OO

. i Install properly sized motors.
steam |eaks and tightening belt Upgrade motor efficiency during regular replacements.
drives. Box 1 describes severa

Tighten and aign belt drives.
such low-cost measures. These Replace standard V-belt drives with notched V or synchronous

measures should be undertaken belt drives.
|
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continuously as part of your plant’s regular maintenance program. Level 2 would include medium cost
measures that the energy manager or other management staff would consider once every 1-2 years.
Thiswould include upgrading lighting, insulating steam and hot water piping, and installing controls.
Level 3 would encompass larger, more capital-intensive projects that your company would undertake
occasionally. Thiswould include strategic investments such as modernization, cogeneration, and major
system overhauls.

Simple, inexpensive measures such as those described in level 1 or box 1 should be an integral part of
any energy efficiency program. These are typically the most cost-effective measures, which means that
the savings they generate can be used to pay for your larger ideas. Because these simpler measures are
integral to aplant’s performance overall, they are sometimes called “good housekeeping” measures.

The Energy Audit

The Energy Management Handbook defines energy auditing as “a systematic search for energy-

saving opportunities.”* As such, energy auditing will be akey part of your energy efficiency program,
and an important means of generating ideas for measures. An energy audit involves collecting dataon
the facility’ s operations and energy use (preferably from bills and meters). The energy audit team then
analyzes this data to understand how the facility uses energy and to target areas with potential
opportunities. Next, the audit team identifies specific energy efficiency measures and assesses their
costs and benefits. The measures are ranked according to economic criteria. The best measures are
assembled into a recommended package or action plan. Finally, the audit team prepares an energy
audit report that summarizes the measures and provides management with al the information necessary
to make a decision on the recommendations.

Unless your plant has extensive expertise in energy auditing and a specialized energy audit team, you
should probably hire independent energy auditors. These experts will have detailed knowledge of the
stepsinvolved in an energy audit, the analysis techniques, and means of identifying energy efficiency
opportunities. They should be able to provide energy auditing equipment, alowing for more precise
results. Here are sometips in selecting an energy auditing team:

Ask for references of energy audits conducted at similar facilities.

Request an example of a past energy audit report.

Talk to the auditors about their methodology and areas of expertise.

Ask what type of energy audit equipment the company will use in the audit.

Find out if the company has afinancial interest in promoting or selling certain types of
equipment.

D OO OO

'Barney L. Capehart and Mark B. Spiller. “Energy Auditing: A Systematic Search for Energy-Saving
Opportunities.” Energy Management Handbook. Third edition. ed. by Wayne C. Turner. Lilburn, GA: Fairmont
Press, 1997, pp. 21-36.



The sample audit report format in box 5 may help you reach agreement with the audit team on the scope
and format of the audit. More information on the stepsin an energy audit is provided below to help you
prepare for the energy audit.

Collecting Energy and Facility Data

An energy audit begins by collecting information on energy use and costs, energy demand, and the energy-
consuming equipment. The auditors will assemble past utility billsto track energy use. Likewise, the
auditors will get hourly metered information (or the most frequently metered data available), preferably
showing energy use on severa winter and summer days to compare energy load throughout the day and
over time. A schematic of the facility and key energy systems, such as steam and compressed air
distribution, will help the auditors plan the physical inspection of equipment and understand how the energy
systems operate. The audit team should also collect any other existing information at this stage, such asa
plant inventory of motors or other equipment, or data on energy contracts and payments.

The audit team will put the energy consumption data

into tables and graphs to help identify any anomal | e —————————
The team will also assess the energy rate structure  goy 2 |mportant Pieces of Industrial Energy

from the bills and contracts. The energy tables Auditing Equipment
typically list energy use and cost for each month of
the past year. An electricity table, for example, 1. Thermometers and ther mocouples: to measure

might contain monthly information on kilowatt hourstempera_mle gf operating eq:“ p_’:"heﬂ? ar:“tj workat

used, the cost of these kilowatt hours, the capacity Spaces, Inciding equipment with high temperetures
. (cost: $5-200)

demand in kilowaits, Fh.e cost o_f t.he dema!‘ld, ar?d the 5 Measuring tape: to check the dimensions of

total cost of the electricity. Thisinformation will be walls, ceilings, windows and distances between

critical in helping the team analyze potential energy equipment (cost: $5)

saving opportunities |ater. 3. Infrared temperature gun: to measure
temperatures of steam line exteriors and other hard-

. . : . ... to-reach equipment (cost: $200-400)
Next, the auditors will physically inspect the facility "\t asonic leak detector- to detect leaks in steam

to learn more about energy use, production and compressed air distribution systems (cost:
processes, and potential opportunities for efficiency. $500-2,500)
If the facility is very large, the management and audit 5. Combustion analyzer: to estimate combustion
team may decide to limit the audit to certain systems, &fficiency of furnaces, boilers and other fossil fuel
for example, steam production and distribution. The 2urning machines (cost: $1,500-3,000)

. . . 6. Multimeter: to measure voltage, current and
audit ug_JalIy begins where the raw material enters_ resistance in electrical equipment (cost: $50)
the facility, and then follows the process flow. This 7. Uitrasonic flow meter: to measure flow of
allows the auditors to simultaneously understand the liquids, such as hot water or process fluids (cost:
energy use and the production processes. Ateach ~ $3,000-5,000)
stage in the process, the auditors will measureand 8- U-value meter: to meter heat |osses from pipes,

record key information on motors; lighting; waste ~ Puildings and other insulated areas (Cost: $500-800)
|



heat sources; distribution and use of steam, hot water and compressed air; and other major energy-
consuming equipment. Measurements may involve using energy audit equipment ranging from asimple
thermometer to a combustion analyzer or ultrasonic flow meter. Box 2 describes some of the most
common industrial energy auditing tools.? To help organize the data, the auditors may bring forms to
record information on each motor, for example. The energy auditors will also want to see the boiler house,
power plant, and compressor stations if your plant has them.

The auditors will also need detailed information on operating hours for each piece of equipment they are
assessing for an upgrade. Thisinformation hel ps them prepare a baseline energy consumption estimate in
the absence of specific metered data. For example, in evaluating an efficient lighting upgrade, the audit
team will ask for information not only on the number and type of existing lamps, but aso on their annual
hours of operation. They can then calculate current annual energy consumption. Table 1 below shows a
summary of such an analysis.

Tablel. Summary of Production Area Lighting Evaluation Results at a Steel Cable Plant

Electric Demand L oad
Energy
Location Operation | Existing | Proposed | Savings | Savings
(hr/yr) (kw) (kW) (kw) (kWh/yr)
Steel Wire Workshop
Wire drawing division 4,560 69.0 28.8 40.2 248,976
Pickling division 3,360 115 4.8 6.7 30,576
Thermal division 5,400 20.5 84 121 88,020,
Production of high pressure mechanization wire 5,040 40.0 16.2 23.8 160,776
Cableshop 1 5,400 98.0 48.6 49.4 398,115
Steel Wire and Rope Workshop
Wire drawing division 4,680 71.1 30.0 417 257,662
Pickling division 4,560 10.0 4.2 5.8 36,024
Thermal division 4,680 31.0 12.6 184 115,596
Cabledivision 4,560 69.0 28.8 40.2 248,976
Total 420.7 182.4 238.3 | 1,584,721

>The Handbook of Energy Audits by Albert Thumann (Fifth edition. Lilburn, GA: Fairmont Press, 1998)
provides an excellent description of the types and applications of energy audit equipment.
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To help the auditors, you should prepare as much of the energy billing and plant infrastructure information
in advance as possible and assign a guide to take them through the plant and introduce them to floor
Supervisors.

| dentifying Ener gy Efficiency Opportunities

During the audit, the team will take notes on potential energy saving measures. For example, an auditor
might notice that insulation on steam piping isworn-out in many places, or that a furnace emits large
volumes of waste heat. After the audit, the audit team will brainstorm on potential energy efficiency
measures and create a list of measures to be analyzed. The skill and experience of the audit team is crucial
in identifying measures that are likely to be cost-effective and feasible. A good list will include alternative
options for some measures to determine which option is actually the most cost-effective. For example, the
auditors may consider installing new compressors both with and without load management controls, or
they may evaluate two competing lighting technologies.

The auditors will then collect information on the costs of the proposed measures. This usually involves
calling manufacturers or suppliersto ask for quotes or browsing vendor catalogs. The audit team will also
prepare information on installation and associated costs based on their experience or that of companies
that have recently installed ssimilar equipment. It isvery important that the energy audit team compile
complete estimates, taking into consideration all likely costs. These costs should include the equipment or
material itself, ancillary equipment (such as piping and wiring), installation costs (labor, construction,
installation equipment, etc.), shipping, customs, and design and engineering. The costs should be broken
out for maximum clarity. Box 3
provides an example of the detall
necessary in the cost estimate.

Box 3. Sample Cost Breakdown: New, M ore Ener gy-
Efficient Air Compressor and Compressor Control System
at a Steel Cable Plant

Analyzing the Measures

Next, the auditors will calculate the COMPressor $37,000

benefits of each measure. Todo ~ Seduence controller _ $4,900

this, the auditors will preparea  Start/stop controller (3 units) $975

baseline estimate of energy usefor Ol filter unit. $1,650

the existing system, and compareit Refrigerated air dryer $7,000
Subtotal for equipment $51,525

to energy use with the proposed
modification. The baseline must be

accurate or the rest of the andlysis ! ns_tal I_ati on abor _ $17,000
will beincorrect. Ideally, the Shipping and handling $4,000
baseline will be derived from Customs $10,000

Design and engineering (5% of equipment total) $2,580
Contingency (10% of equipment total) $5.195
Total I nstallation Costs $90,300

metered data of the process or
equipment under analysis. If the
plant does not have metered data




of thislevel, then detailed information on annual hours of usage and energy demand (based on audit
measurements or meters placed on the equipment for a period of time). Energy consumption modeling
software can sometimes help the auditors prepare the baseline, for example, in buildings. A professional
energy audit team likely will have knowledge of and access to such software.

In an example of compressor upgrades at a steel cable plant, the project was estimated to save 467,100
kWh of electricity per year, with a cost reduction of $21,500 per year (or 47,800 hryvnia at the exchange
rate at the time). Using the estimated costs and cost savings, the energy audit team can then calculate the
economic value of the measure. The economic criteria most frequently used to determine cost-
effectiveness are net present value, internal rate of return and simple payback; these calculations are
discussed in more detail below.

C Net present value (NPV) tells you how much the measure isworth in today’s currency. The
higher the net present value, the better the project. A negative NPV means that the project will
lose money based on the value of today’s money. NPV is calculated using the cash flow of the
measure over time, the length of time the project will last and the discount rate. The cash flow
simply shows the investment costs and benefits for each period of the investment. Periods are
usually measured in years. Thefirst period will be negative as the investment is made; the next
periods are typically all positive, unless additional investments need to be made over time. The
discount rate is the assumed value of money (in other words, the opportunity cost of using money
for a particular investment compared to the best alternative use). U.S. companies may have a
standard discount rate that they use to judge investments because they know that they typically can
find other investments to earn at least this much. Some companies may choose to use a stock
market index as their benchmark. The discount rate should be clearly stated as one of the
assumptions.

C Internal rate of return (IRR) islike an interest rate because it tells you the percentage return you
will receive on your investment. IRR is popular because it makesit is easy to compare different
investments, large or small, and it allows you to understand the full financial effect of an investment
inasingle number. Technically, the IRR is the discount rate when the net present value is zero. It
is calculated through an iterative process until the proper value isfound. Most spreadsheet
programs now have functions to easily calculate both IRR and NPV.

C Simple payback tells you the number of yearsit will take for ameasure to pay for itself using the
stream of savings. It isprevalent becauseit isvery easy to calculate, but it should be used with
great caution, particularly for large projects and projects with long payback periods. Payback
does not tell you anything about return beyond the break-even period, so it cannot tell you about
total return. Hence, payback should not be used to compare the relative return of two
investments. Take, for example, two $1,000 investments. The first investment has a lifetime of
two years and will provide annual savings of $600; the second has a lifetime of eight years and an
annual return of $500. A payback analysiswill indicate that the first investment is better because it
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has a shorter payback period, but the investment provides little benefit beyond paying for itself.
The second investment, instead, will provide greater savings over the life of the investment, even
when the savings are discounted. Payback also does not incorporate the time value of money, yet
there are few people who would prefer to receive one dollar in five years rather than one dollar
today.’

Using this information on the economic results of each measure, the energy auditors should compare the
measures and recommend the one’ s most cost-effective. The measures with the highest IRR and NPV
should generally be ranked highest. The capital cost of the measure should also be considered so that a
recommendation does not exceed the capital that the implementing company is likely to have or to attract.
(In other words, a $2 million project at a company with annual sales of $2 million isunlikely to get
financing and should therefore not be ranked highly). Problems with the technical feasibility of a measure
may also lead an auditor to recommend against a certain measure. This economic approach to
recommending and selecting measures is a cornerstone of good energy auditing. It allows energy auditors
and plant managers to use objective criteriain their decision making. It also focuses the decision on the
most important information: how the measure will affect the company’ s bottom line. After all, one of the
key reasons companies get involved in energy efficiency isto save money.

The energy auditors next put the selected measures into an overall energy efficiency package. This
requires considering any impacts that the various measures will have on each other or on plant processesin
genera to ensure that the recommended measures do not need to be adjusted in any way. Often, two
energy efficiency measures will have lower savings when combined because the savings of one measure
will reduce the base from which the savings of the second measure are derived. In this case, the combined
effect of the measures needsto be calculated. The effect of any planned modernization projects also needs
to be carefully considered. A modernization project may increase demand for energy, making it even
more important to find savings elsewhere in the plant. Thisis particularly trueif the plant generates its own
heat or power with alimited capacity. A measure which would not otherwise be cost-effective might be
attractive if compared to the cost of building a new power plant or boiler. On the other hand,
modernization might make the need for a particular measure moot if the old equipment is being replaced.
(Heat recovery measures often fall into this category when modernizations are planned).

Wkiting the Energy Audit Report

Equipped with the information on the costs and savings of various measures, the energy auditor can set
forth the results and recommendations in an energy audit report. The energy audit report usually begins
with an executive summary, highlighting the total savings and briefly describing each recommended
measure. A table, such astable 2, is often used to summarize the recommendations.

3Alan S. Donnahoe. What Every Manager Should Know About Financial Analysis. New Y ork: Fireside,
1989, pp. 47-52.
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The report then provides a description of the facility audited, which helps plant management see that the
auditors understood how their recommendations will affect the production processes overall. It should include

information on the plant’s energy use and costs (typically illustrated with tables and graphs). The
recommended measures come next and make up the bulk of the report. Measures analyzed but not

recommended may also be included for thoroughness, particularly if the measure was discussed earlier with

the plant staff.

Table 2. Summary of Energy Efficiency and Cost Reduction M easures at Steel Cable Plant

Energy Efficiency Measures Implementation Annual Simple
Cost Savings Payback IRR
Energy Savings (3US9) ($USlyr) (years) (% /yr)

1. Install new, more efficient steam boiler and combustion analyzer

Natural gas 603,850 m*/yr 238,500 52,900 5 22
2. Install steam trapsin steam distribution system in addition to a new more efficient steam boiler

Natural gas 1,708,100 md/yr 334,000 149,700 3 44
3. Install condensate return system in addition to steam traps and a new more efficient steam boiler

Natural gas 1,980,240 md/yr 450,000 173,500 3 38
4. Install blowersto replace compressed air use in specific applications

Electricity 159,600 kWh/yr 2,000 7,300 0.3 367
5. Install new more energy-efficient air compressor and compressor control system

Electricity 354,900 kWh/yr 90,300 16,300 6 17
Combined effect of measures 4 and measure 5

Electricity 467,100 kWh/yr 92,300 21,500 5 23

6. Install more energy-efficient fluorescent lighting system in the indoor production and manufacturing areas

Electricity 1,584,700 kWhlyr 210,400 73,600 3 35
7. Install more energy-efficient high pressure sodium outdoor lighting

Electricity 87,100 kWh/yr 17,500 4,100 5 22
8. Replace heat insulation on steam distribution system

Natural gas 263,100 m*fyr 21,100 23,100 1 106
Total all recommended ener gy saving measures and options

Natural gas 2,243,100 m3/yr

791,300 295,800 3 36
Electricity 2,138,900 kWh/yr

Note: Total includes energy efficiency measures 3, 6, 7, and 8 and the combined effect of measures4 & 5.
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The auditors should clearly describe or list
their data assumptions. Thiswill makeit Box 4. Energy Audit Report Outline
easier to review the calculations and

identify possible errors. 1t will also make it Executive Summary

easier to update the calculationsiif the Table of Contents

i Introduction
assumptions change. For example, the cost Plant Description
of energy may be an assumption and this Energy Bill Analysis

cost may change over time, particularly if ~ Energy Efficiency Measures

b o Description of Each Measure (what it is, how it will be
your comparty confracts with intermediaries implemented, how long it will last, any risks or special

for energy. Some energy auditors prefer to concerns)
list assumptions once in their report, other Detailed Cost Breakdown
prefer to highlight the relevant assumptions Data Assumptions

Energy Baseline and Savings Information

and Economic Analysis

(Note that the description and other information on a
The energy audit report may also include measure is usually kept together).

appendices such as summary engineering  Action Plan (including implementation schedule)
calculations for one or more measuresor a conclusions

list of electricity consumers. The report
format described here is summarized in box
4.

for each individual measure.

Typical Energy Efficiency Opportunities

While every industrial facility is different, there are several energy efficiency opportunities that typically
provide high returns. This section will cover the major opportunities that energy auditors look for,
including: steam system upgrades, heat recovery, compressed air system upgrades, lighting efficiency,
motor and drive system improvements, building efficiency, cogeneration, and modernization. Box 5 lists
the typically most cost-effective measures at Ukrainian plants, based on past energy audits. All the
measures in thislist usually have an internal rate of

. |
return of over 25% and sometimes much more than

this. Box 5. Top Energy Efficiency Opportunities

Insulation on steam and hot water piping

Repairing steam and air leaks

Steam traps

Heat recovery boiler

Efficient lighting

Efficient motor belts with proper alignment

Properly sized motors

Compressed air system controls

Cogeneration unit
|

Seam System Upgrades

Many companies are surprised to find how much
energy and money they can save by upgrading and
properly maintaining their steam system. A
Ukrainian coke and chemical manufacturer was
treating its steam as a free commodity because it
was produced with coke oven gas, a by-product of
its primary process. An energy audit determined
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that the plant could save over $1.7 million per year by installing steam pipe insulation throughout the plant,
ameasure with an internal rate of return of 1,772%! The savings were derived entirely from the avoided
costs of supply water, water treatment, operations and maintenance on the boilers and boiler staff.
Because the plant spent no money on the fuel, plant staff assumed that products made with coke oven gas,
such as steam had no intrinsic value. The audit showed that the steam did have value, even if the coke
oven gas could not be bought or sold. Another reason the savings at this plant were so high is that the
plant had extensive lengths of high pressure, high temperature steam lines with no insulation.

Considering steam production and distribution as a single system will allow you to identify opportunities
that might otherwise be overlooked and ensure that the steam demand of the plant is met. Boilers are often
the largest single energy consumersin aplant. Measuring the carbon dioxide or oxygen in the exhaust
gases can tell you the combustion efficiency of the boiler and whether the air-fuel ratio needs adjustment to
improve efficiency. Automatic controls can help in this process by monitoring carbon dioxide and oxygen
and continuously adjusting the air-fuel ratio to compensate. The air-fuel ratio can also be adjusted
manually, though the savings may not be as great because monitoring will not take place continuously. (In
this case, a properly calibrated combustion gas analyzer to monitor the flue gasesis crucial to maintaining
efficiency).

Controls can also be used to manage the load on multiple boilers so that the boilers are run as close to their
full capacity as possible before anew boiler isturned on, and the most efficient boilers are turned on first.
Shutting off unnecessary boilers can significantly reduce operating expenses while allowing the plant to
maintain areserve in case of heightened demand or boiler maintenance. Faulty or low efficiency burners
can be replaced, a measure which is often cost-effective, particularly if the burner is at or near the end of
itsuseful life. Frequently, however, it can be more cost-effective to replace the entire boiler because other
parts of the boiler may have degraded with the burner. When sizing a new boailer, it isimportant to take
load reduction and heat recovery opportunities into consideration because this can reduce the cost of the
new boiler and maximize the impact of other energy efficiency measures. It may also be cost-effective to
install smaller boiler systems for part-load operations. Thisis particularly trueif your plant experiences
load reductions during certain work shifts or seasons of the year. Improving water treatment can help
improve efficiency by reducing scaling and the need for boiler blowdown.* Insulating the boiler can further
improve efficiency by reducing the amount of fuel needed to boil water.

Boilers often offer excellent opportunities for heat recovery. Heat can be recovered from condensate,
boiler blowdown water, flash steam, flue gases, or from other processes (such as furnaces). Y ou can then
use this heat to preheat water entering the boiler with an economizer, preheat combustion air with a

“Boiler blowdown reduces the build-up of impurities (commonly called scaling) by periodically flushing
water out of the boiler. While blowing down water from the boiler is necessary to keep the boiler drum clean and
functioning properly, it isinefficient because the heat value of the hot water drained is generally lost to the system.
This heat can be recovered or, aternatively, the need for blowdown can be reduced by improving the treatment of
water fed into the boiler.

14



recuperator, or to supplement hot water used in space heating or processes. Rosich, asmall food
processing plant in Bila Tserkva, is saving over $5,600 per year by reusing more condensate; the small
investment paid for itself in about four months.

Significant savings can aso be obtained by reducing steam and hot water load. Insulating steam and
condensate pipes and installing or repairing steam traps are usually highly cost-effective energy measures.
In Soviet times, the steam traps available in Ukraine were often of poor quality, which led energy managers
to avoid using them. Steam traps available in Ukraine today, particularly foreign traps, are of higher quality
and are worth trying. Many Ukrainian plants return a very low percentage of condensate to the boiler,
which represents alarge opportunity for savings. Increasing condensate return can reduce the amount of
fuel needed to generate steam by supplementing feedwater with this hot water; it can aso reduce supply
water and water treatment costs, which can be substantial. Some Ukrainian plants are concerned about
returning more condensate because their condensate is dirty. Increasing condensate return is usually quite
feasible in these cases but requires first isolating the areas of contamination. Leaky heat exchangers are
often the culprits. Fixing these heat exchangers can have benefits not only for energy efficiency, but also for
product quality. Steam tracers, which are thin steam heating pipes wrapped around larger pipes, can also
eliminate leaks from tube-in-tube heat exchangers.

Repairing steam leaks can often save over $1,000 annually per leak at Ukrainian energy prices.®> Most
plants have dozens if not hundreds of steam leaks. These repairs can also improve product quality by
providing a more stable steam pressure and temperature. Leaks in high-pressure, high-temperature steam
lines can be extremely dangerous, and fixing them can greatly improve workplace safety. Repairing
condensate leaks can also be very beneficial to the bottom line when condensate is reused.®

Heat Recovery

Recovering waste heat allows you to directly replace purchased energy and therefore reduce your energy
costs. Gostomel Glass Plant has installed waste heat recovery boilers on two of its glass furnaces and is
now producing enough hot water for all of its space heating needs. Thisis particularly important because
the plant recently transferred its district heating boilers to the municipality, so the heat recovery has alowed
the plant to avoid installing a gas-fired hot water boiler. The measure has saved Gostomel about $150,000
per year with a 34% internal rate of return.

Process furnaces are prime candidates for waste heat recovery because of the heat they produce.
Furnaces must generate enough heat to precisely change the physical characteristics of the material being
produced. Once the properties of the material, be it aluminum, steel or glass, have changed, the heat is no

®Philip S. Schmidit. “ Steam and Condensate Systems.” Energy Management Handbook. Third edition. ed.
by Wayne C. Turner. Lilburn, GA: Fairmont Press, 1997, p. 149.

*Fw. Payne. Efficient Boiler Operations Sourcebook. Third edition. Lilburn, GA: The Fairmont Press,
1991, asreprinted in Energy Management Handbook, pp. 88-89.
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longer needed and it exits the furnace with the product. Furnace exhaust temperatures can be as high as
1,700 degrees Celsius. Combustion exhaust gases from steam boilers, gas turbines, reciprocating engines,
ovens and catalytic crackers can aso be tapped for heat recovery. Capturing this heat and reusing it can
provide avery inexpensive energy source. Waste heat from between 30 and 1,700 degrees Celsius can
often be economically recovered; however, the lower the temperature, the more difficult it usually isto
cost-effectively recover the heat.” For example, a coke manufacturer in Donbass currently recovers heat
from boiler blowdown and uses it to pre-heat make-up water. A cable manufacturer could capture waste
heat from a patenting furnace and use the heat to preheat combustion air entering the furnace.
Technologies to capture waste heat include heat exchangers, waste heat boilers, economizers, heat wheels
and passive air preheaters. More waste heat applications are discussed under cogeneration.

Compressed Air System Upgrades

Compressed air systems are similar to steam systems in that they involve central production of a high-
energy product which is then distributed through a series of pipes to end-usersin the plant. Typical energy
efficiency opportunities in compressed air systems include end-use load reduction, high-efficiency
compressors, smaller compressors to handle small or in-between loads, automatic load management
controls, operation of compressors at lowest acceptable air pressure, and repair of leaks. Compressed air
provides avery convenient means of mixing materials, cleaning surfaces or powering tools and hydraulic
equipment. However, because

compressed air is so convenient, it is often used
when less expensive aternatives exist. Box 6
provides some examples of opportunities to reduce
compressed air use.

Box 6. Reducing Compressed Air Loadsin
Ukrainian Industry

C Anauminum factory realized it had an
opportunity to replace compressed air with
mechanica mixing in production tanks. The
plant currently runs three 3-MW air
compressors, and it estimated that it will only
need to run one of these compressorsif this
measure is implemented.

C A steel cable plant can save over $7,000
annually by investing $2,000 in blowersto
replace compressed air in two applications.
The project will provide an IRR of 367%.

C A tire plant learned it could save $8,500 per
year by switching some pneumatic toolsto
electric tools. The measure costs just over
$3,000.

When compressors are worn out, it can be very
cost-effective to replace them with high-efficiency
compressors. The Avdeevka Coke Chemical

Plant found that it could save $47,000 per year by
installing a high-efficiency compressor and changing
the compressor sequencing schedule; the measure
would cost $140,000 and provide an IRR of 36%.
Having some smaller compressors can help
maximize the system efficiency by operating when
the demand islow or between the capacity of two
larger compressors. Compressors are most
efficient when they are operated at a high
percentage of their capacity and efficiency drops
off sharply when they are loaded |ess than 75%.

7Waaley M. Rohrer. “Waste-Heat Recovery.” Energy Management Handbook. Third edition. ed. by
Wayne C. Turner. Lilburn, GA: Fairmont Press, 1997, pp. 191-193.
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Automatic load management controls can balance the load between compressors, bringing the most
efficient compressors on line first and operating compressors near their full capacity before starting a
New ComMpressor.

Operating compressors at the lowest acceptable air pressure can significantly reduce energy use. While
it isimportant to have adequate pressure in the compressed air distribution system to operate pneumatic
eguipment, excessive pressure wastes energy. Figure 1 illustrates the potential energy savings of
reducing the pressure at the compressors.

An energy audit of aglass plant determined that the plant could reduce power consumption in the
compressed air system by 23% if the high pressure air distribution system were no longer used to
supply excess air to the low pressure air distribution system. This particular plant has two compressed
air distribution systems operating at 3 and 6 bar, respectively®. Although the 3 bar distribution system
would need to generate additional |ow-pressure compressed air to make up the difference,
considerable energy would be saved by reducing the amount of 6 bar air produced.
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Figure 1. Relationship Between Air Compressor Dischar ge Pressure and Power
Power reduction from reducing air pressure set point (left) single-stage reciprocating and rotary-screw compressors,
(right) two-stage reciprocating and centrifugal compressors, (U.S. Department of Commerce, 1974).

Leaks in the compressed air system can be very expensive, much like their steam counterparts. Table 3
shows the kilowatt hours wasted annually from leaks of various diameters. A five millimeter leak in a6 bar
system, for example, would cost over $1,500 annually at Ukrainian electricity prices (four cents per kilowatt
hour). Rosava Tire Plant found during an energy audit that it could save $80,000 annually by repairing
compressed air leaks. The key to repairing compressed air leaks is identifying them. Ultrasonic leak detectors

8A bar is a unit of pressure approximately equal to air pressure at sealevel.
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make this task easy, even in extremely noisy environments; they cost between $500 and $2,500, which isa
bargain compared to the total cost of the leaks.

Table 3. Energy Loss Through Compressed Air Leaks, kWh/yr

Leak Air Pressure

Diameter
(mm) 6 bar 5 bar 3 bar 2.5 bar

10 152,468 | 139,184 | 107,811 | 98,418

7.5 85,763 | 78,291 | 60,644 [ 55,360
5 38117 | 34,796 | 26,953 | 24,604
2 6,019 5,567 4,312 3,937
1 1,525 1,392 1,078 984

Notes: Energy lossis based on a nozzle coefficient of 60%, a
compressor efficiency of 10.16 m*¥kWh, and a motor efficiency
of 95%. Compressed air system is assumed to operate 8,760
hours per year.

Lighting

While lighting does not represent a high percentage of total energy usein industry, efficient lighting projects
can still be very profitable. The lighting fixtures most common in Ukrainian industrial facilities--incandescent
and mercury vapor lamps--are not the most efficient. Fluorescent lighting or sodium lamps will generally pay
for themselves in under five years at Ukrainian electricity rates. Efficient |lamps provide two other key
benefits: they reduce maintenance costs because they last longer than traditional lamps, and they can improve
workplace safety by providing higher light levels with less energy. Lighting can also make avery visible
statement about a plant’s commitment to energy efficiency, and therefore can have an important psychological
effect on the plant’s entire energy efficiency program.

Thefirst step in preparing alighting retrofit isto assess the lighting needs. Lighting quantity is measured in
lumens, which describes the amount of light that is emitted from alamp, or in lux, which quantifies the amount
of light actually reaching the work plane. The Illuminating and Engineering Society, for example, recommends
that indoor manufacturing areas receive 500-10,000 lux of illumination, while outdoor facilities receive
between 10 and 300 lux.®

°Eric A. Woodroof and Leslie L. Pace. “Lighting.” Energy Management Handbook. Third edition. ed. by
Wayne C. Turner. Lilburn, GA: Fairmont Press, 1997, pp. 345; Dr. Michael Muller, Michael Simek and Jennifer Mak.
Modern Industrial Assessments: A Training Manual. Piscataway, NJ: Rutgers, The State University of New Jersey,
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Incandescent lamps are the oldest lighting technology and also the least efficient. |ncandescents have low
initial costs, but their life-cycle costs are not competitive with fluorescent lighting. Inindustrial applications,
fluorescent lamps are often a good substitute; both are primarily used indoors. 1n outdoor applications,
mercury vapor lamps can be substituted with high or low pressure sodium lamps. Low pressure sodium

lamps have the highest efficacy of all high intensity discharge lamps (a category which includes mercury vapor,
metal halide and high pressure sodium lamps). However, low pressure sodium lamps produce very poor

color rendition, illuminating objects in white, gray or black. High pressure sodium lamps are an in-between
option: they are efficient compared to mercury vapor lamps but about 60% |ess efficient than low pressure
sodium lamps. The color rendition of high pressure sodium lampsis not the best, but it is better than low
pressure sodium.*°

Ballasts are al'so an important consideration when planning a lighting system because they can have a direct
impact on light output (and thus efficiency). Ballasts are required for all but incandescent lighting systems.
There are two types of ballasts for fluorescent systems. magnetic and el ectronic, the latter being more efficient.
High intensity discharge lamps also require ballasts, though there are fewer options to specify. When
calculating the costs and benefits of alighting project, it is very important to calcul ate both the cost of the
ballast and the additional electricity it consumes to obtain accurate results.

In addition to replacing lighting, there are several other measures that can improve efficiency. Turning off
lights when not in use is the simplest solution; automatic controls can also be installed to ensure that lights are
off when the room is not occupied. Using task lighting can save energy by concentrating the light on the work
plane (usually by placing the light source closer to the work area). Properly maintaining lamps and cleaning
them regularly can improve their efficiency and light output at very low cost. Fluorescent fixtures can also be
retrofitted with reflectors to increase the useful light outpuit.

Motor and Drive System Upgrades

Motors are at the core of almost every industrial process. They run many types of equipment, including
pumps, fans, blowers, conveyors and grinders. Because of their extensive role in production, motors
consume alarge amount of electricity and can be an attractive target for energy efficiency investments.
Improving motor efficiency throughout your plant begins with conscientiously and systematically gathering
information on each motor used more than 2,000 hours per year. When recording motor data, pay particular
attention to the motor location, application, operating speed, operating load and nameplate information. Once
you have surveyed your motors, you can do severa things to increase the efficiency of your motor systems.

Properly matching motor size to load can reduce energy use. Motors are often oversized to ensure that they
can handle a greater than normal load if needed. A properly sized motor should be loaded between 75 and
100% of full load. Oversizing motors resultsin an increased first cost because larger motors are more

1995, pp. 4-28.

%Eric A. Woodroof and Leslie L. Pace. Lighting.” Energy Management Handbook. Third edition. ed. by
Wayne C. Turner. Lilburn, GA: Fairmont Press, 1997, pp. 345-351.
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expensive than smaller motors. Oversizing also increases operating costs because motors tend to operate at
their highest possible efficiency at full load.

Installing motors with variable speed drives is another option. A variable speed drivesis particularly applicable if
the motor load fluctuates over time, and the motor has extended periods of light load operation. Determining the
load profile of amotor (the percent load over time) is important in assessing cost-effectiveness: variable speed
drives are usually cost-effective for motors with loads above 10 kW that operate more than 8,000 hours per

year. Variable speed drives match the output to the load by varying the speed of the motor. Thisincreases
energy efficiency by limiting energy use during periods of low output. Fans, pumps and speed-insensitive
machinery are often the best candidates for variable speed drives. Variable speed drives can also improve
product quality by allowing for greater control and they can reduce maintenance costs.™

Tightening and aligning motor belt drives can also save energy. Belt drive systems should be checked
regularly for proper belt tension and alignment. Loose belts and misaligned belt drives result in slippage and
increased friction losses. The increased losses result in additional electricity consumption and reduced belt
life. While belt drives themselves are cheap, they do require proper maintenance to operate efficiently.
Training operators responsible for motors systems may improve consistent maintenance.

Replacing standard V-belts with high-efficiency belts can increase overall motor efficiency at relatively low
cost compared to the cost of the motor. Both notched V-belts and synchronous belts are more efficient than
standard V-belts.

High-efficiency motors can also reduce energy costs. Motor efficiency refers to the percentage of electrical
energy that is turned into mechanical energy. Given current industrial electricity pricesin Ukraine, and the
relatively large capital costsinvolved in upgrading motors, it generally does not make sense to replace a
functioning motor with a new, more efficient motor. However, motors do need to be replaced over time, and
in ayear, aplant may need to replace up to 10% of its motors through regular maintenance. It can be very
cost-effective to buy high-efficiency motors as replacements. Likewise, it is often cost-effective to choose
replacement motors with high power factor when power factor is not controlled elsewhere in the shop.
(Power factor measures how efficiently a device converts input voltage and current into useful electric
power.)*

Energy Efficiency in Buildings
Many Ukrainian industrial enterprises own large numbers of buildings. These buildings can include not only

production shops and administrative buildings but also apartment buildings, kindergartens, polyclinics, theaters
and vacation properties. Industrial companies usually must pay for the majority of the energy costs of

YClint D. Christenson. “Electronic Adjustable Speed Drives: Issues and Applications.” Energy
Management Handbook. Third edition. ed. Wayne Turner. Lilburn, GA: Fairmont Press, 1998. pp. 297-301.

12K K. Lobodovsky. “ Electric Energy Management.” Energy Management Handbook. Third edition.
Lilburn, GA: Fairmont Press, 1998, pp. 271-292; Businessfor Social Responsibility. Climatewise Opportunities
Assessment Guide. Washington, DC: Climate Wise (An EPA and DOE-Sponsored Program), 1996, p. 15.
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operating these buildings, and energy efficiency can be aviable option for reducing operating costs. In fact,
sometimes the major obstacle in divesting social assets such as apartment buildings is the high cost of
operating them, which few other entities would like to assume. Energy efficiency can thus make it more
feasible to transfer the building to another owner, such asthe city. The World Bank is financing a $400 million
project in Russia called the Enterprise Housing Divestiture Project to do just this. Whether energy efficiency
helps the enterprise reduces its cost of operating these buildings or eliminates the cost entirely by facilitating
divestiture of these buildings, the enterprise benefits.

Table 4 outlines heat saving measures that are typically cost-effective in Ukrainian buildings.** Each measure
listed was calculated to have an internal rate of return of at least 15%, and to pay for itself in under five years
when full costs and savings are tabulated. While these results may vary from building to building, they do
represent very good opportunities for savings in most cases.

Table 4. Cost Data for Energy Efficiency Measuresin Ukrainian Administrative Buildings

M easur e Category/Description Unit | Cost/ Unit
Installed ($)
Envelope

Weatherstrip Windows and Doors m 1.96
High Perf. Glass and Weatherstripping m? 43,17
Radiator Heat Reflectors each 9.07

Air Handling
Ceiling Fans each 203

Domestic Water Heating

Hot Water Heat Exchanger (weighted average) bldg. 2,190
L ow-Flow Showerheads each 10.32
Faucet Aerators each 4.58
Apartment-L evel Meters each 135
Pipe Insulation m 6.02
Heating System
Building-Level Meters each 2,960
Heating System Retrofit (weighted average) bldg. 9,018
Substation Heat Control Unit each 8,457

13T J. Secrest, S.L. Freeman, A. Popelka, P.A. Shestopal and E.V. Gagurin. Kyiv Institutional Buildings
Sector Energy Efficiency Program: Lending and Implementation Assessment. Richland, WA: Pacific Northwest
National Laboratory, 1997, pp. A.4-A.5.
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In addition to the heat saving measures listed in table 4, there are also several electrical efficiency measures
that are often cost-effective. These include efficient lighting, as described earlier, and efficient refrigerators.
Most energy efficiency opportunities in Ukrainian buildings relate to heat savings because Ukrainian
buildings usually do not have alarge electric demand and the cost of electricity isrelatively inexpensive
compared to the cost of potential upgrades.

Production of Energy from Waste

Many industrial facilities have waste products with high energy content that can be burned to generate heat
or power. Such wastes include black liquor and saw dust in the paper industry, water treatment sludge,
coke oven gas, blast gas, and the numerous waste gases produced in the petrochemical industry. Severa
Ukrainian plants already tap the energy in these wastes. For example, Tsuriupinsk Paper Plant uses black
liguor to fireits boilers and Avdeevka Coke Chemical Plant uses coke oven gas to produce steam. Using
waste products as fuel can provide several benefits. It can alow your plant to have an inexpensive,
readily-available fuel. It also allows you to reduce the money spent on waste disposal and emission
charges. When estimating the cost of using waste products for energy, it isimportant to include the costs
of cleaning or preparing the fuel, purchasing generators or other equipment that are adapted to the fuel
characteristics, and properly maintaining the equipment. For example, using waste fuels may require
additional flue gas scrubbers, corrosion-resistant generators, or specia pulverizing equipment to prepare
the fuel for combustion.

Cogeneration

Cogeneration is the simultaneous production of heat and power. It can significantly increase the overall
generation efficiency by boosting the amount of usable energy produced. When power is generated in a
steam turbine, typically about 65% of the energy is released as waste heat. If this heat were used instead
in an industrial process, either directly or to preheat water flowing into the boiler, the efficiency would
significantly increase. Gas turbines are somewhat more efficient than boiler-steam turbine combinations,
but not nearly as efficient as cogeneration systems.

While cogeneration is not alow-cost energy efficiency option, it can be very cost-effective, particularly if
the current boiler system needs replacement anyway. Because of the cost and complexity of cogeneration,
it requires careful planning.

Before selecting a cogeneration system, you need detailed steam and power demand data, showing the
load profile both for different months and throughout typical production days. Y ou will also need
information on the process waste heat potential with the same degree of detail as the process heat demand
data. You will then need to assess the costs and availability of fuel and purchased power both today and
in the future. Thisinformation will allow you to evaluate the economic feasibility of various cogeneration
options.
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There are three basic configurations of cogeneration systems: topping cycles, bottoming cycles and
combined cycle. With atopping cycle, power is produced first and then the “waste” heat is recovered to
produce steam or hot water. An example isagas turbine system with heat recovery proposed for a
Ukrainian coke plant. The plant would combust coke oven gas to power the turbine, reducing e ectricity
purchases. The hot exhaust gases would then go through a heat recovery steam generator to produce
steam for the industrial processes. With a bottoming cycle, heat isfirst recovered from one or more
industrial processes with awaste heat recovery boiler; the resulting steam is then used to run a steam
turbine. With acombined cycle system, power is produced in atopping cycle--usually with a gas turbine
generator. The turbine exhaust heat is used to produce steam, which is then used to run a steam turbine
for additional power generation. Some steam may also be extracted from this system for use in industrial
processes.

In many countriesit is quite feasible to sell excess power to the grid. Ukraine does not have a strong legal
basis for such transactions. Asaresult, Ukrainian plants considering installing cogeneration units may want
to minimize their risk by selecting a system that does not exceed the size of their internal power needs.

Modernization

M odernization often presents opportunities for large energy efficiency gains. Examplesinclude upgrading a
furnace, eliminating machining by using casting, installing new grinders, replacing an outdated cellulose line
or improving water nozzles in a glass washing machine. It isusually much less expensive to build in
efficiency during modernization than to retrofit the facility later. In fact, aplant islikely to save more
through one modernization project than through several smaller measures targeted toward energy

efficiency. That said, modernization is not generally cost-effective based on energy savings alone. When
energy savings, product quality improvements, and productivity gains are combined, modernization can
become a very attractive option. The key is determining what is most important for your company’s
competitiveness on the market and comparing that to the amount of money your company can afford or
attract to the project. Outlining your goalsfirst can save considerable time and effort in planning the
modernization.

A market assessment will help you understand what you can most profitably produce. If your
modernization involves increased production, you need to determine who will buy the larger volume of
products and at what price. Y ou also should research your customers needs to understand what product
qualities most affect their purchasing decisions.

It isimportant to realize that alarge modernization project may have a major impact on all your customers,
old and new. Y our old customers may find that your new products are too expensive or are no longer well
suited for their more basic technical needs. Market surveys should cover both old and new customersin
order to allow for proper planning.
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For example, a steel plant may want to undertake an overhaul of severa of itsrolling millsto increase
production by 10%, improve product quality and reduce energy intensity. Currently, the plant sellsits
products in Ukraine, the rest of the former Soviet Union and the Middle East. The plant believes that the
modernization will allow it to sell the additional 10% of production to customersin Poland and Hungary.

In order to pay for the modernization, the plant plans to increase prices on al itsrolled steel products by
10% in thefirst year and 5% in the second. The steel mill should carefully consider the ability of its current
customersto bear these higher costs, and the availability of competitors’ products at lower cost. These
customers will still be the core customers after the modernization.

Because a modernization project can affect so many different aspects of your business, it isimportant to do
complete benefit, cost and risk analyses. A few factors to consider include: raw material supply and
demand, energy use, labor efficiency, product quality, product quantity, maintenance costs, down time for
repairs, and flexibility of the production capacity.

Boeing, the U.S. aircraft manufacturer, has said that it “bet the company” when it launched the
development of the 777 jet plane. In other words, the project was so large that it would transform the
company. Without the project, Boeing was concerned that its product line would slowly become obsolete.
With the project, Boeing would either succeed or fail in abig way. Many Ukrainian companies
considering amajor modernization arein asimilar position. Careful evaluation and planning can often
mean the difference between success and failure.
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FINANCING YOUR ENERGY EFFICIENCY MEASURES

There are several basic steps to financing energy efficiency measures. deciding exactly how much external
financing you will need and when, preparing information on your project and company to convince
financiersto give you money, and finally, structuring the financing (which includes arranging the terms of
loans, leases or other investments along with the necessary guarantees of repayment). Arranging financing
IS an iterative process so you may need to update your documentation as you meet new financiers, and you
probably will need to talk to severa financial institutions at various stages in the process.

In deciding how much external financing you need, the first impulse of many Ukrainian manufacturersisto
ask for avery large sum of money with the hope that they will at least get some of that. Consider first,
however, how expensive and difficult it can be to obtain external financing. Ukrainian banks charge very
high interest rates--ranging from 50 to 100% annually in recent years. Foreign creditors and investors will
probably ask for detailed documentation and strong collateral; often it takes months or even yearsto get
foreign financing in Ukraine. While this does not mean that you should avoid projects that require external
financing, it does mean that you will want to limit the amount of financing you request.

How can you do this and still move ahead with your project? Y ou should first look inside your company
for money. Most Ukrainian companies are short on working capital, but thisis partly becauseit is quite
expensive to keep working capital on hand in Ukraine. Instead Ukrainian manufacturers put their money
into goods that are then bartered. Many local and foreign companies in the Ukrainian energy efficiency
market are willing to barter. Likewise, you might have excess equipment you could sell for cash or barter
for energy efficiency equipment. Also, keep in mind that few financiers will pay for 100% of a project.
Financiers want to share the risk with you: if you have afinancial stake in the outcome of a project, you are
more likely to work hard to ensure its success.

Another approach to limiting the amount of external financing you need isto pace your expenditures by
breaking the project into phases. Breaking a project into phases has several key advantages:

C It limits the amount of money you need at any one time.

C Y ou can use the cost savings from the initial phases to finance the later phases.

C Successfully implementing a profitable project on your own can build the confidence of potential
creditors and investors, making it easier and cheaper to obtain financing later.

C Also, by working on energy efficiency over time, and not just as a single event, your company is

more likely to build an awareness of energy efficiency.

Y ou first need to decide if phasing your project is practical, given the type of project you want to

implement. If you havein mind asingle, large measure, such as retrofitting a boiler, it may be difficult to
break the project into phases. On the other hand, if you have selected several measures for

implementation, such as installing controls, insulating steam pipes and installing steam traps, it may be quite
easy to spread the project out over time. The sameistrueif you want to implement alarge efficient lighting
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project because you can break the project into discreet locations within your plant. Y ou should rank the
measures or project components based on importance and then match them to your planned cash flow and
cash availability. Your cash flow isthe amount of money you take in during a given period, such as a
month, minus the money you must pay out. If you know that this year, you have very limited funding, you
may want to start with asmall measure, and leave the larger measures for the following year, when for
example, the new building your plant has been constructing is complete and you will have more cash
available. Once you have divided the project into phases, review these phases to be certain that the
measures can be implemented in the sequence you propose and that energy savings from one measure are
not dependent on the implementation of another, later measure. Jotting down your ideas and your reasons
for organizing the project in the way you propose will help you later when you write your business plan.
Table 5 provides an example of how a project can be broken into phases.

Table 5. Example of Phased Energy Efficiency Project at a Coke Chemical Plant

Phase One Cost Internal or External
Financing

Install one gas turbine cogeneration unit $11,500,000 Mostly external
(15 MW)
Install efficient outdoor lighting $390,000 Internal
Install waste gas meters $11,000 Internd
Conduct staff training program on equipment $10,000 Internal
and energy efficiency

Phase Two
Install second gas turbine cogeneration unit $11,500,000 Mostly external
(15 MW)
Upgrade compressed air system $139,000 Internal
Install piping insulation $95,000 Internal
TOTAL COST $23,645,000

Now that you have come up with abasic project plan, you can see how much external financing (if any)
you will need. If you plan to seek external financing, you will need to ask an independent auditor or
appraiser to review your company’sfinancial situation. Creditors and investors will want to see that you
are serious about the project, that you have good, redlistic ideas, and that your company has a strong
enough financial record to pay back the loan or to generate significant growth from the investment. While
it may be tempting to go directly to abank or other financier, your chance of success will be greater if you
are well prepared for that initial meeting. Thisiswhy it is so important to get an independent financial
review. The review should probably include the following elements:

C Y our financial statements on both cash and accrua bases;
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C An explanation of any major accounts receivable or accounts payable items on your balance sheet;
C A description of your key customer classes and their ability to pay for your products. Y ou should
point out to the appraiser any export contracts you have and the degree to which your clienteleis

diversified;
C An assessment of your company’ s liquidity and barter volume;
C Any other significant anomalies in your financial statements.

The Ukrainian tax accounting system is cash based, while the International Accounting Standards (IAS)
are based on accruals. Cash-based accounting isrelatively ssmple to implement because you only need to
register money when it comesin or goes out of the company. In other words, revenue is recognized when
cash isreceived and expenses are recognized when cash ispaid. Alternatively, in an accrual system, you
recognize revenue when you earn it and you recognize expenses when you incur them. Thisis particularly
important if you are receiving and extending credit to and from your suppliers and customers. One
advantage of the accrual systemisthat it allows you to account for liabilities as you incur them, rather than
as alump sum after you have received all the benefit. Most financiers are accustomed to accrual-based
statements and prefer them because they provide a more redlistic estimate of cash flows. Similarly,
accrual-based statements can help you because they provide a better measuring device for your business
operations than cash-based statements.

Showing the financier that you have taken the initiative to get an independent financial review will set you
apart from the numerous companies trying to get financing. The degree of depth of this review will depend
on the amount of financing you are looking for. If your project requires millions of dollars, this review
should be quite serious and lengthy. If instead, you are looking for $50,000 from a creditor you have
worked with in the past, you might want to ask an appraiser or auditor to expand upon your annual

external financia audit. Y ou probably do not need afull audit of your underlying accounts until you have
found afinancier. A full audit may, however, be required as afinal condition for financing. Because it can
take several months to arrange financing, an full audit performed now may need to be repeated just before
closing the deal.

Y ou may be concerned that an independent review will reveal negative aspects of your plant’s financial
condition. Keep in mind that virtually all plants, particularly in Ukraine, have at least one negative detail in
their finances. Because of this, financiers would not believe you if you told them your finances were
perfect. It isimportant to be honest about your problems and how you plan to deal with them. It will save
you timein the end if you start solving key problems with your finances early. Thisindependent review
may also help you identify and address problems you have avoided or not considered to date, and as such,
could help your business overall.

When you begin contacting financia institutions, you should make the financial review and the energy audit
report available to them. Y ou should aso prepare a 1-2 page overview of your company and the project.
This brief document will help the financiers quickly understand who you are and what your project is, and

it will probably help them remember you.
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Finding Financing

Now that you are ready to contact potential creditors and investors, who should you call? 1t may help to
first work out a*“likely and desirable” financing plan. Look at the portions of your project that need
financing and decide what type of financing you would like for each portion. Y ou can use the description
of financing sources below, or more detailed compilations of such information to help you. In the end, you
will probably have to put together financing and guarantees from several sources.

Y ou may want to begin looking for financing by contacting organizations that have provided you with
financing in the past. This might include your local bank (which may have access to credit lines), aforeign
bank, suppliers, customers, intermediaries, or even your company’s owners or employees. These
organizations and individuals already know something about your credit history and your business, so they
may be more diligent or flexible in arranging financing; they may also be willing to provide you better rates
or terms because the perceived risk islower than with new borrowers or investments.

If you cannot obtain financing from your existing creditors or investors, you may want to contact other
banks, potential vendors, and other potential partners. Below are brief descriptions of some sources and
types of financing available in Ukraine:

Banks: Banks have the ability to lend you money for your project. They tend to be very conservative and
risk-averse when they issue loans. They want to make sure you will pay them back ontimeand infull. To
do this, they will check your company’s financia viability (isyour company financially strong? will your
company continue to be in business long enough to pay back the loan?), credit history (have you paid back
your other debts promptly?), your assets (do you have assets you could use to pay back the loan if the
project does not go as planned?). Banks will also want to know if you can back the loan with solid
guarantees and/or collateral. For example, you might be able to get a guarantee from an important,
financially-stable customer, or the equipment you purchase for the project might have characteristics that
would allow you to useit as collateral. Banks may not care as much about your company’ s ability to
demonstrate tremendous growth potential, because high returns usually entail high risk, and the bank does
not stand to profit directly from your company’s growth. There are several types of banks operating in
Ukraine:

C Domestic commercial banksin Ukraine can be a source for small, short-term loans. Such loans
arerelatively easy to structure, though domestic banks usually charge very high interest rates.
These high rates make many potential projects unprofitable.

C Foreign development banks, such as the European Bank for Reconstruction and Development
(EBRD), the World Bank, and the International Finance Corporation (IFC), require lengthy
documentation, so they generally limit themselves to large loans or investments that will justify the
initial project preparation costs. These banks often require a sovereign guarantee, particularly for
public-sector projects. The EBRD has a specialized unit focusing on energy efficiency (seethe
appendix for more information). EBRD can provide debt or equity for private or public sector
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projects. It requires a sovereign guarantee for all public sector project. It will finance up to 30%
of aproject and can provide sums as small as afew million dollars (which s, in fact, small
compared to most development banks). The World Bank will only provide loans to public sector
projects and requires a sovereign guarantee. World Bank projects are usually no smaller than
about $20 million, though most are much larger. The World Bank will finance up to 85% of a
project. The IFC isthe private-sector arm of the World Bank Group. It will provide loans or
equity to promising private-sector entities. 1FC has not provided many direct loans or investments
in Ukraine to date, though it has established credit lines and provided capital for investment funds.

C Foreign trade banks are sponsored by governments to promote exports. They can provide export
financing. The terms and conditions of this financing vary greatly depending on the bank involved.
The U.S. Export Import Bank, for example, will provide short and medium-term guarantees so
Ukrainian buyers can get U.S. commercial financing at favorable rates, ExIm requires a sovereign
guarantee in Ukraine. The Export-lmport Bank of Japan will provide direct export loans to buyers
or suppliers, often with co-financing from Japanese commercial banks.

C Foreign commercial banks generally only provide loans in Ukraine backed by sovereign
guarantees or off-shore escrow accounts.

Credit Lines: Credit lines are actually a service offered by banks, but they are worth noting here because
they often provide another avenue of accessto loans. Several foreign financial institutions, such asthe
World Bank and the European Bank for Reconstruction and Development, have set up credit lines with
Ukrainian banks. These credit lines are usually targeted to specific types of customers, such as small and
medium-sized private companies, or exporters. Y ou apply to the Ukrainian bank for aloan from the credit
line, which in theory alows faster, more flexible access to credit than aloan from the World Bank or
EBRD. The Ukrainian bank will review your credit worthiness and decide whether to lend you money.
The advantage of a credit line isthat the interest rate is usually significantly lower than those offered by
Ukrainian commercia banks directly. (For example, your final interest rate might be 12-15% through a
credit line, but 60% from the Ukrainian bank directly). Also, the loan may be medium or long-term,
allowing you to repay it over alonger period of time.

Vendors. Vendors are increasingly willing to provide partial financing to help you purchase their products.
They understand that the availability of financing may be essential to complete the sale, and they stand to
profit twice: once from the sale and a second time from the interest that will accrue to them as you make
your payments. Y ou will need to demonstrate to the vendor that you are serious about the sale and that
you have the ability to repay the loan or lease. Most vendors have seen numerous defaults, so they are
quite cautious about providing financing to Ukrainian organizations. Y ou can increase your chances of
getting vendor financing and getting a good deal by considering multiple vendors, and letting the vendors
know that they will have to compete for your business. Y ou will probably have less ability to negotiate a
favorable equipment price if the equipment and financing come as a package. It also may be harder to
separate the equipment cost from the cost of financing, which is another good reason to consider more

than one vendor (and more than one source of financing). Ukrainian vendors will probably be more willing
to negotiate the financing as a barter deal than foreign vendors will be, although increasingly, vendors of all
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types are willing to consider payment in goods rather than in cash. Ukrainian vendors will probably
demand higher interest and shorter terms, as they have less access to capital than foreign vendors. Also,
foreign vendors with little business or experience in the former Soviet Union will probably not be willing to
provide financing directly. In addition to providing direct financing, though, many vendors will help you
structure third-party financing. A foreign vendor may be able to ask its government for low-interest export
credits or guarantees, or it could work with aforeign commercial bank to help you get financing.

Energy Service Companies. Energy services companies, or ESCOs, offer several energy efficiency
services, generally bundled with the financing. A true ESCO will conduct afull energy audit of your
facility, structure financing for the measures you jointly select, and then install the energy efficiency
equipment. The ESCO istraditionally paid based on the savings under what is called a performance
contract. Thisisavery popular means of financing energy efficiency projectsin the West because:

C The ESCO provides a complete package of services to improve energy efficiency so the customer
has minimal hassle;

C Financing isincluded in the deal;

C The financing is off-balance sheet since payment is taken out of the savings, rather than as a set
debt servicing obligation. Asaresult, the customer does not need to report the ESCO contract as
aliability in most cases,

C The customer has very low risk because the energy efficiency measures are paid for out of the
savings and the ESCO shares the risk.

The ESCO industry isjust starting in Ukraine. Many ESCOs in Ukraine will provide audits, equipment
and maintenance but not financing. EBRD has recently provided financing for a new ESCO, called
UKrESCO. UKrESCO hasjust begun operations and will provide afull range of ESCO-type services.

Leasing: Leasing isarelatively new phenomenon in Ukraine because, until recently, the legal basis and
tax incentives for leasing were poorly developed or non-existent. Leasing isa popular form of financing in
most developing and transitional countries because it is away for borrowers to obtain equipment without
putting alot of money down. The lessor continues to own the leased equipment or object, while the lessee
pays for the right to use that equipment. The 1997 Ukrainian Law on Leasing establishes the basic rules
and procedures for leasing contracts in Ukraine. It also alows accelerated amortization for certain types
of equipment. A key consideration in preparing the lease agreement is whether it will be afinancial or
operational lease. A financial lease must cover at least 60% of an asset’s economic life, while an operating
lease may cover only afew months or years and in no case can cover more than 90% of the asset’s

value** Thetax benefits vary depending on the type of lease, but are generally more advantageous for
operating leases.

1% aw of Ukraine on Leasi ng, signed by President Kuchma on December 16, 1997; Richard M. Contino.
Handbook of Equipment Leasing. Second edition. New Y ork: American Management Association, 1996, pp. 9-12.
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I nvestment Funds and Venture Capital: Investment funds, such as the Western NIS Enterprise Fund,
provide avariety of financia services, ranging from loans and leases to portfolio and strategic
investments.™ They usually specialize in small or medium-sized private companies in high-growth
industries, and they may have additional criteria, such as anticipated rate of return. Most investments funds
in Ukraine got started with government or development bank financing, so they may offer a slight discount.
Venture capital firms are similar to investment funds, but they are ailmost always private, and their
investment return thresholds are often very high because they absorb high risks. Venture capitalists invest
in companies that have avery high growth potential, but often are new on the market, such as a company
that has developed a promising new technology. Venture capitalists are usually not well suited to help an
existing manufacturer make energy efficiency upgrades because the returns are not high enough.

Strategic Investors. Strategic investors are organizations or individuals who buy alarge (often majority)
share in your company. Typically, they feel they can make a significant, strategic contribution that will
allow your company to grow. This contribution may be money, management, know-how, or equipment.
Strategic investors usually prefer to invest in industries they know well. For example, a consumer food
producer may buy a confectionery. Strategic investors could potentially help your company if you plan to
undergo a major modernization effort. For smaller energy efficiency projects, a strategic investor may not
be the best source of financing because a strategic investor will probably have a much larger impact on
your company than the energy efficiency project.

Stock Offerings: The traditional way to raise corporate capital in the West isto issue new stock. Thisis
usually awell-planned undertaking designed to attract a sizeable amount of capital. A stock offering can
be an excellent source of capital for a modernization project or avery large, comprehensive energy
efficiency project. Stock offerings also offer one of the best sources of capital for growth because the
money does not need to be repaid and can be arranged in the amount needed through numerous small
investors. Some of the basic options for public offerings include issuing shares on the Ukrainian Over-the-
Counter Stock Trading System (PFTS), issuing shares on one of the smaller Ukrainian exchanges such as
the Ukrainian, the Kiev International or the Donetsk stock exchanges, issuing a global depository receipt

or issuing shares directly on aforeign security exchange (to date very few companiesin the former Soviet
Union have issued depository receipts or sharesin foreign countries). Share prices will probably be higher
on more transparent and liquid exchanges, but such issues also require detailed documentation and
compliance with securities regulations. Because the transaction costs are high, a new stock offering is
generally not the best source of financing for small or moderately sized energy efficiency projects. Any
firm considering offering new stock should hire qualified market specialists to help them arrange the details.

Promissory Notes and Corporate Bonds: Corporate debt, either in the form of a promissory note or a
bond, is another source of financing. Promissory notes, also known as veksels, have been a common form
of commercia credit in the former Soviet Union in recent years. They are relatively simple to arrange and

A portfolio investment is a minority investment. A portfolio investor usually buys a small percentage of
shares in many companies to develop a package of diversified investments, called a portfolio.
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they can be traded as a security. Because promissory notes are highly speculative, investorswill demand
high returns to compensate for therisk. Thisis particularly true if the company issuing the note has a poor
or obscure financial status. Corporate bonds, on the other hand, are usually more difficult to arrange but
may allow the borrower to command alower yield. Several Russian corporations, for example, have
issued Eurobonds on foreign markets.

Forfaiting and Factoring: Forfaiting and factoring are popular and simple means of financing imports.
The documentation required is very straightforward, so the transaction costs are quite low. In both cases,
an exporter will sell the debt incurred by an export sale at a discount to athird party (aforfaiter or factor)
who then can trade this debt on secondary markets. Forfaiting is used primarily to finance sales of capital
goods or large projects. Transactions are usualy at least $500,000, and terms can range from 180 days

to seven years. Promissory notes or bills of exchange are used as the underlying debt instruments. (A bill
of exchangeis a credit document that a seller sends a buyer to establish the amount of money owed and

the payment date. Bills of exchange have been a major means of financing foreign trade for hundreds of
years). Forfaiting involves a bank guarantee so forfaiting covers aimost 100% of the risk involved,
including country, currency, and commercial risk. This makes forfaiting particularly attractive in developing
and transitional countries. Factoring, on the other hand, is used for short-term financing (90 to 180 days),
and it is mainly used to finance consumer exports to developed countries. Factoring only coversthe
commercial risk as no bank guarantee isrequired. Because of the simplicity of these mechanisms, they can
work well for energy efficiency projects involving foreign equipment. Vendors sometimes have standing
agreements with forfaitors and factors.

Counter-trade: Counter-trade is well tested in Ukraine, although it can be quite expensive. Counter-

trade is essentially a barter deal in which athird party buys a Ukrainian exporter’ s product for resale
abroad and, in exchange, provides the Ukrainian company with foreign goods (such as equipment).
Counter-trade can be attractive in a cash-starved market. It can also provide another avenue to get your
goods to market. There are, however, severa disadvantages to counter-trade. Transaction costs and
counter traders' profit margins are very high, though these costs are usually hidden. The Ukrainian
company could probably purchase alarger quantity of foreign goods with its own goods if the Ukrainian
company marketed and procured products separately. Because the transaction costs are rarely quantified,
they are difficult to compare with other forms of financing. Counter-trade will also distance you from your
foreign customers and thus may inhibit your ability to market abroad directly in the future.
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Determining theright type of external financing folrm i m—
your project takes research and planning. You ~ Box 7. Typical Business Plan Components
need to assess what types of transaction costs and

risks you are willing to absorb (the two often 1. Business Information

having an inverse relationship to one another). C your company and industry
Y ou also need to decide the terms you would like C management and ownership
and the conditions that you can accept. Finally, C organization and staffing
you need to find an organization willing to provide C manufacturing operations

you with financing.
2. Products and Services

Preparing a Business Plan C description of what you are
selling

When you have identified alikely source of C value to the customer

financing, you will probably need a business plan C unique advantages

to convince this financier that your company and
your ideaareworth therisk. Evenif abusiness 3. The Market

plan is not required, it can be very useful for C market analysis
planning and managing your enterprise. The C competitive analysis
business plan describes your business, your C marketing plan

markets, your operations and how you intend to _
improve your businessin the future through your 4. The Project

proposed project. The typical components of a C summary description

business plan are described in box 7.1 C implementation plan, costs and
schedule

Y ou may want to begin preparing your business C benefits

plan by conducting two exercises; an anaysis of C risks and risk mitigation

your company’ s goals and an analysis of its . _ '
strengths, weaknesses, opportunities and threats 5. Financia Pro-Formas (preferably with and
(called aSWOT analysis). Thesetwo exercises ~ Without the project)

will help you focus on key areas in your company C income statement
that need to be addressed to achieve your goals. C bal ance sheet
C cash flow statement
Bus' ness pl ans USJaI |y start W|th a wmmary L]

(stating key aspects of your business and the

purpose of this business plan), which is then followed by information on the business. The description of
your business should clearly identify goals and objectives and it should clarify why you arein business. In
addition, the business information usually includes a general description and brief history of the company,
information on the forms of ownership and the owners, biographies of the top managers, information on

18v/ictoria Mikelonis. Study Guide for Business Plans and Financial Proposals. Minneapolis, MN:
University of Minnesota, 1996, p. 125.
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key assets and facilities and a description of the organizational structure and staff. Some business plans put
facilities, staffing and organizational information later, after the discussion of products, markets and
competition. It depends on what you want to emphasize and what is most likely to interest the financier.

Information on your products and services usually comes next. It isvery important that this information be
clear and easily understood by the target audience. A bank, for instance, probably will not understand
much about your products if you provide alist of chemicals. Rather, think about what your core product

or products are and describe that. From the example above, instead of listing a chemical name to start,

you might want to describe the product value (say, paint additive). Financiers want to see that you have a
focused business and clearly add value to your customers. For each product type that you describe, you
should also explain how this product benefits your customers, and how the product is unique. Unique
advantages might include technological advances, location, customer service, or quality guarantees, for
example. On aside note, stating that your product has a monopoly in Ukraine does not always help
because a financier may interpret this as lack of awareness of the potential foreign competition.

In your description of the market, you should describe who your customers are, who potential new
customers might be and what their needs are that your product meets. Because customer needs are so
important to your success, it is often helpful to do an analysis based on market research and market
segmentation. Market research allows you to better understand what your customerswant. There are
several ways of researching the market, from conducting aformal market research survey (usually carried
out by a specialized firm) to mailing your customers questionnaires and calling key customers to reviewing
market datain printed sources. Once you feel you have enough market research data, you can prepare a
market segmentation analysis. A market segmentation analysis involves grouping customers by their needs.
Some customers may value the low cost of your products, others may value a particular feature, such asa
coating, and still others may place emphasis on your quick delivery time. By dividing up customersin this
way, you can better analyze how your products match their needs. Y ou may even identify a new market
opportunity that you had previously overlooked.

Next, you should analyze your competition. Describe who your main competitors are, both domestic and
foreign, and their strategic advantages. When thinking about competitors, think about organizations that
could take away some of your customers, even if their product is different. For example, a glass bottle
manufacturer probably faces stiff competition from plastic bottle makers, even if there are no strong glass
bottle competitors nearby (glass cannot be competitively shipped very far, whereas plastic can). Another
exampleisafood processor: the competitors of such acompany will include not only other makers of
canned goods but also frozen produce producers. It isusualy helpful to mention the market share of each
competing firm and how market share has changed over time. If your market shareif falling, you should
explain how you are addressing this problem.

The other component of market information is your marketing plan. Thisusually goes after the market and

competition analyses because you need both these analyses to prepare a solid marketing plan. The
marketing plan describes how you currently sell your products and to whom, what your sales and
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marketing goals are, and how you plan to meet your goals by pursuing certain market segments. If you
want to raise the nationwide visibility of your firm and increase sales of a particular product line by 10%,
you marketing strategy might include television and billboard advertising, short-term price discounts to
domestic consumers, and a revised distribution system.

If the purpose of your business plan isto get financing for a specific project or set of measures, you should
include brief information on the project and its implementation in the business plan. This beginswith a
summary description of the project, but also includes information about how it will be implemented, by
whom, and when. Also include any information available on the financing, such as how much financing you
need, what form of financing you are seeking, and how you plan to guarantee repayment. Project
information should also detail the costs and the benefits. Keep in mind that the benefits may be more than
financial; development banks would be particularly interested in learning about environmental or social
benefits of the project. Y ou should also include information on the risks and your plans for mitigating these
risks. Rather than writing this section of the business plan from the start, you may be able to adapt the
executive summary of the energy audit report.

Finally, it is very important to include your financial statements, sometimes called pro-formas. These
include your income statement, your balance sheet and your cash flow statement. Companies already in
business usually provide statements for the past three to five years. Y ou should also include projected
future statements for at least one year, and for three to five yearsif your company is new or the project will
have a major impact on corporate finances. It is helpful to show the future projections both with and
without the project; al future statements should include information on the assumptions used to prepare
them. Future statementsin thisformat help assure the financier that you have considered al the possibilities
and that your company will still be around to make debt payments even if the project fails.

Writing a business plan gives you an opportunity to demonstrate your firm’s competence and to think
through the relationship between your business strategies and project plans. The detail necessary will
depend on the amount of money and risk involved. It will aso depend on the type of financing you are
seeking. After you identify alikely financier, you can cater your business plan and other documentation to
the financier’ s requirements. 'Y ou may, however, want to prepare some elements of the business plan for
internal use, regardless of the financing requirements. For example, if you plan to undertake a $5,000,000
project financed with forfaiting, you might want to prepare a detailed implementation plan so you will be
prepared to begin work as soon as you sign the financing documents. This can limit the time necessary to
begin earning areturn on your project and can reduce the chance of costly delays or problems during
implementation. Likewise, developing a marketing plan and sales projectionsis a good idea whether or not
you want to invest in energy efficiency.

Structuring a Complete Financing Package

Now that you have the documentation ready and you have identified likely sources of financing, you need
to work with these financiers to structure afinancing deal. The details of the deal will depend greatly on
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the type of financing involved, what is being financed and your company’ s financial situation. The financing
deal will likely involve defining the type and terms of the financing, the timing and means of repayment, and
the guarantees, collateral, and covenants required. Because negotiations over financing can become quite
complex, you may want to hire afinancing specialist to help negotiate the details and make sure that you

are getting the best possible deal.

Providing guarantees can help you attract financing that might not otherwise be available; it can aso lower
the cost of financing by reducing the financier’ srisk. Collateral is a guarantee in which you or your
company pledgesits assets in case of default on aloan or lease. Assetstypically used as collatera include:

C Sharesinyour company;

C Physica assetsthat can easily be possessed (for example, the equipment being financed, vehicles, or
other stand-alone equipment at the facility);

C Money in your bank accounts;

C Securities held by your company;

C Off-shore escrow accounts (these are special foreign bank accounts, usually held in trust by athird
party, and into which you put cash or export earnings).

Guarantees can also be in the form of pledges from other organizations. In the past, sovereign (or
government) guarantees were used to finance projects and purchases at state-owned enterprises.
Sovereign guarantees are very cumbersome to obtain, and most private Ukrainian enterprises can no
longer count on sovereign guarantees for financing. A more flexible, albeit more expensive guarantee can
be arranged through alocal or foreign bank. The bank will usually charge afee for this service, and will
probably want to know many of the same details about your company and project as alender or investor.
Y our suppliers, customers, owners, or equipment vendors may also be willing to provide repayment
guarantees to your creditorsif they have a strategic interest in the success of the project. This guarantee
will not be free either though the cost will probably be imbedded in related contracts you have with that
organization.

In addition to repayment guarantees, many financiers will impose other conditions on the financing to
increase the chances that your project will be successful, allow you to service your debt, or provide the
investor with areasonable return. These conditions will appear as clauses or covenants in your financing
agreement. The exact conditions will depend on the situation, although there are several genera types of
risks that investors or bankers may try to address. These include (though are by no means limited to)
business operations, debt servicing, and technical performance. Y our investor or creditor wantsto be sure
that you have already resolved the key operational issues necessary to successfully run your business and
implement your project. For example, the financier may require that you obtain signed contracts from key
suppliers and customers, particularly if you are proposing a modernization project that would involve new
products. To ensure that the debt burden of your company does not become overwhelming during the
period of the loan, your creditor may require that you obtain its approval before taking on additional long
or short term debt obligations. Missing one or more debt payments may also trigger a default clause
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whereby you must immediately repay the entire debt balance. Financiers will also want to know that the
technical risk of the project is minimized. To address this concern (for your sake and for that of the
financier), you can obtain awarranty from equipment suppliers for manufacturers defects and equipment
malfunction. Most Western suppliers will include such a guarantee or warranty for the first years of
operation in the cost of the equipment. Ukrainian suppliers may or may not offer awarranty, and financial
ingtitutions may be wary of warranties offered by financially unstable suppliers, which may in turn inhibit
your financing options for such equipment.

The variety of collateral, guarantees, and conditions may seem confusing and unnecessarily complicated.
How do you know what guarantees, covenants and warranties you will need to arrange? Keep in mind

that strong guarantees and covenants will drive down your financing costs and open more financing
options. Thus, part of the answer can be found in how much you can afford in financing costs. For
example, your local bank may be willing to provide you with aloan for three months at 100% annual
interest, but because the bank knows you, it will not require the detailed documentation and guarantees
that other banks might. Inasmall project, the costs of arranging numerous guarantees may outweigh the
savings during the duration of the financing. This goes back to the point made earlier: if you can finance a
project internally, it probably is to your advantage to do so because financing is very expensive in Ukraine.
Ultimately, though, the financier will determine what risk sharing and mitigation strategiesit will require.
Y ou should consider what terms you can accept prior to the financing negotiations. Thisisimportant to
ensure that you will get the best deal possible and to convince the financier of your seriousness. A financial
consultant or lawyer can help you with these detail s and the negotiations, which can be particularly helpful
for large or complicated projects.

I mplementing the Project

The planning involved in preparing the energy audit report and business plan will be invaluable when it
comes time to implement the project. Y ou will have already answered many key questions such as the
scope of the project and its implementation schedule. Five issues that your organization will almost
certainly need to consider for implementation include engineering design, procurement, operations and
maintenance, monitoring and verification, and creditor or investor relations. To streamline project
implementation, you may want to identify an internal champion who can manage day-to-day
implementation and contracting issues. One of the first questions that your company will need to answer is
who will implement the project. In other words, will you implement the project internally or contract it out,
or do acombination of the two? Thiswill help you understand how to structure the rest of the
implementation. Implementing the project internally will simplify the project start-up and may reduce costs
because you can use staff already on the payroll. Internal staff will also already be familiar with your
facility. Contracting the project out, on the other hand, will ensure that you have individual s dedicated to
pursuing the project until its completion. Outside contractors may be more expert in certain areas than
your own staff and will likely have experience in this particular type of installation or retrofit.
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Preparing a detailed engineering design of the project isacritical starting point for implementation. While
your planning to date has helped you define the scope of the project, its benefits, and the source of
financing, the design will give you the technical blueprint that matches your plant’s conditions and needs in
the detail necessary to physically implement the project. The amount of time and expertise required will
depend on the project. 1n aproject involving efficient lighting, the design will focus on selecting the exact
lamps to be changed and their replacements. If fixing steam leaks is the focus, the preparatory work will
concentrate on identifying all the leaks. On the other hand, if the project involves a new cogeneration
system, the design work can be quite lengthy and require numerous specialists and site visits to determine
the exact type of power system necessary, foundation requirements, and so on.

In alarger project, you may want to separate design from equipment procurement to ensure that you get
the most accurate and competitive bids for the actual equipment. In asmaller project, it may make more
sense to have the same team or company design and install the measure.

Other procurement issues to consider include the following:

C  Who will lead the procurement effort, and how will your organization select the winning proposal ?

C Doesthelender or investor require competitive procurement, and if so, are there any special rules or
procedures that apply? Thisis often the case if the funding comes from a development bank or
governmental assistance organization. When a competitive tender is required, planning ahead is key
because preparing the tender documents and reviewing bids can take many months.

C Evenif you are not required to arrange a competitive procurement, you may still want to ask for
multiple bids to get the best price. Thisis particularly true for alarge project or if you feel the
supplier’ s quote istoo high.

C Carefully read all proposals you receive so that you understand what is and is not included in the price.
The proposal should contain alist of any necessary equipment, supplies, or services not included,
which will help you quickly understand the scope of the proposal and issues that need to be addressed.
If the proposal includes awarranty or guarantee, make sure you understand all the conditions. Y ou
may be required to purchase installation services or a maintenance contract for the warranty to remain
valid.

Operations and maintenance are another important aspect of project implementation and can have alarge
impact on the overall success of your project. Proper operations and maintenance will help ensure that
your project runs smoothly and provides the anticipated financial and production benefits. The planning
phase is an excellent time to consider operations and maintenance issues. If, for example, your plant has
had problems with equipment failure in the past, you should identify the source of this problem before
installing new equipment. The problem may originate from faulty equipment or from poor operations and
maintenance practices. If the latter isthe case, new equipment may still fail frequently, and the new
equipment may have a shorter useful life unless you first address the underlying problem.
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Finally, your relations with you financiers throughout the term of the financing will be critical to future
collaboration with them. They could be an excellent source of new credit or investment in the future.

Also, your financiers will serve as credit references during future negotiations with other financial
ingtitutions. Asaresult, it isvery important to keep current with debt payments and to communicate
openly and fully with your creditor or investor. The need to pay debts on time and in full should be fairly
clear particularly because the terms of the debt and repercussions for default will likely be explained in
great detail in the loan or lease agreement. The need to communicate may be less self-evident, but is
significant nonetheless. Communicating means letting your financier know about the ongoing progress or
problems of your venture. If sales are booming and profits growing, letting the lender know will increase
the likelihood that you will get additional credit at some point. Such news could also encourage an investor
to expand the investment. On the other hand, if your business has run into some difficulties, letting your
financial ingtitution know in atimely way will increase your credibility. Lenders and investors would prefer
to know about problems before they result in default or losses so there is still time to plan, restructure the
debt or address the problem. Y our financiers have a vested interest in your success--they want to see

your company succeed and they believe in your company’s abilities. In this sense, financiers are avaluable
asset for your company, but an asset that needs to be cultivated to maintain value.

While this guide does not attempt to provide full information on resolving every energy efficiency issue, it
does aim to encourage industrial managers in their endeavor to make their plants more efficient. The
appendices provide information on additional resources that can help in specific aspects of your energy
efficiency program. By focusing on the key ingredients of success, though, your task will become easier.
Asyou may recall, these ingredients include:

. Specific goals,

. Support at al levels of the organization;

. Accurate data on energy use;

. Objective economic and technical analysis of potential measures;
. Persistence.

OB WDNPEF

Of these, perhaps persistence is the most important. With persistence, you can work out the complexities
of financing or engineering, and you can see projects through time and time again. Persistence alows
energy efficiency to develop from an investment or engineering task to a corporate habit.
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APPENDIX | : ADDITIONAL RESOURCES
Energy Auditing and Engineering

Ukraine has several not-for-profit organizations working to promote energy efficiency. One of the oldest
of these isthe Ukrainian Agency for Rational Energy Use and Ecology (ARENA-ECO). Mykola Raptsun
isthe President of ARENA-ECO. Y ou can contact ARENA-ECO at: Laboratorny pereulok, 1,

pochtovy yashchyk 48, Kiev 2521233, tel. (044) 268-8088, fax (044) 268-8451, e-mail:
arena@arenakiev.ua, internet: http://resolver.viaduk.net/~arenal.

The Association for Energy Engineers has established a chapter in Ukraine. For more information contact
Alexander A. Petrov or Alexander V. Novoseltsev at 4 Ivana Lepse Blvd

Kiev 25206, tel. (044) 457-8552, fax (044) 488-3532, e-mail: paee@ukrpack.net. The Alliance to Save
Energy aso has an officein Lviv; contact Tom Lemley at tlemley@ase.org for more information.

The Energy Management Handbook is one of the most comprehensive and authoritative references on
energy efficiency. The book covers both industrial energy efficiency technologies and technologies for
buildings. The book is published by The Fairmont Press, Inc., 700 Indian Trail, Lilburn, GA 30247, USA,;
Prentice Hall distributes the book around the world.

The U.S. Department of Energy has several programs to promote industrial energy efficiency. These
include the Motor Challenge, Compressed Air Challenge and Steam Challenge, the latter of which DOE
plans to introduce in Ukraine aswell. To learn more, check the following web sites:

http://www.motor.doe.gov/

http://syssrvOvhl.nrel . gov/News/compressed_air.html

http://www.oit.doe.gov/steam/

http://www.eren.doe.gov/

DOE aso has a program on industrial assessments. Modern Industrial Assessments, the voluminous
training manual for this program, can be found on the internet at:
http://oipea-www.rutgers.edu/site_docs/pdfdocstm.html

The European Commission also prepares information on energy efficiency. Check the Directorate-
General for Energy at http://europa.eu.int/en/comm/dgl7/dgl7home.htm or Tacis at
http://europa.eu.int/comm/dgla/tacis/.

The United Nation’s Energy Efficiency 2000 program has produced severa publications on energy
efficiency and financing. For more information, check http://www.ee2000.net or contact the United
Nations Economic Commission for Europe, EE 2000, Palais des Nations, CH-1211 Geneva 10,
Switzerland, tel. +(4122) 917 24 17, fax. +(4122) 917 00 38.
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Financial Structuring and Business Planning

Several guidesto preparing bankable energy efficiency proposals exist. These guides generally provide
detailed information on how to prepare the proposal and what information to include.

Guide to Energy Efficiency Bankable Proposals. Jointly prepared by The European Commission -
Directorate General for Energy - DGXVII, THERMIE and SYNERGY Programmes and The
European Bank for Reconstruction and Development. To obtain a copy, check the website
http://europa.eu.int/en/comm/dgl7/bank.htm, or contact the European Bank for Reconstruction and
Development, Energy Efficiency Team, One Exchange Street, London EC2A 2EH, United Kingdom,
fax +(44 171) 3386942.

Manual on Business Planning and Manual of Financial Engineering. (The latter also provides
information on sources of financing). Prepared by the Economic Commission for Europe, United
Nationsin Geneva. These guides are available both in Russian and in English. To obtain copies,
contact the Energy Division, United Nations Economic Commission for Europe (UN/ECE), Palais des
Nations, CH-1211 Geneva 10, Switzerland, tel. +(4122) 917 24 17, fax. +(4122) 917 00 38, or you
can download the English version from http://www.ee2000.net.

There are also numerous books available on business planning and financing. A few which the author has
found particularly useful include:

Donnahoe, Alan S. What Every Manager Should Know About Financial Analysis. New Y ork:
Fireside, 1989. (Fireside, Rockefeller Center, 1230 Avenue of the Americas, New Y ork, NY 10020,
USA).

Brealey, Richard A. and Stewart C. Myers. Principles of Corporate Finance. Fourth edition. New
York: McGraw-Hill, Inc, 1991. McGraw-Hill processes international orders through The
McGraw-Hill Companies, Educational and Professional Publishing, 1221 Avenue of the Americas,
New York, NY 10020 USA.

Contino, Richard M. Handbook of Equipment Leasing. Second edition. New Y ork: American
Management Association, 1996. The American Management Association can be contacted at 1601

Broadway, New York, NY 10019-7606 USA.

Hansen, Shirley J. Performance Contracting for Energy and Environmental Systems. Lilburn,
GA: Fairmont Press, 1993. (See publisher’s address above)

The International Management Institute in Kiev runs seminars on financial analysis, business planning and
management. Its contact information is: International Management Institute, 19 Panasa Myrnoho $t.,
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Kiev, Ukraine 252011, tel. (044) 290-3352 or (044) 290-4330, fax (044) 290 04 95, internet:
http://www.mim.kiev.ual.

The Ukrainian Valuation Institute certifies appraisal companies according to established criteria. Itisa
good source of information on qualified appraisers and financial expertsin Ukraine. Y ou can contact the
ingtitute through Liudmila Simonova (President) or Paul Thomas (Vice President) in Kiev at 044-243-
7261.

Lists of Sources of Financing

Guide to Sources of Financing for Energy Efficiency Projectsin Central and Eastern Europe: Note

by the Secretariat. 1 April 1998. This publication was issued in Russian, English and French by the
United Nations Economic Commission for Europe, Steering Committee of the Energy Efficiency 2000
Project, Committee on Energy and can be found at http://www.ee2000.net or by contacting KPMG Peat
Marwick at 2001 M Street, Washington, DC, 20036 USA, tel. (1-202) 467-3456, e-mail:
hadler@kpmg.com.

Directory of Financing Sources for Foreign Energy Projects. Prepared for the U.S. Department of
Energy, Office of National Security Policy (PO-91), Room 8F-089, Forrestal Building, Washington, DC
20585 USA, tel. (1-202) 586-9399, fax (1-202) 586-1737.

Sources of Finance for Trade and Investment in the NIS. Prepared by the Business Information

Service for the Newly Independent States (BISNIS), U.S. Department of Commerce, Room H-7413,
14th Street and Constitution Avenue, NW, Washington, DC 20230 USA, tel. (1-202) 482-4655, fax. (1-
202) 482-2293, e-mail: bisnisl@usita.gov.

Commercia Finance Onlineis aparticularly helpful website that allows you to search for financing online.

Forfaiting, leasing, venture capital, and other sources of financing are covered. Check
http://www.cfol.com/FrameHome.htm.
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APPENDIX | |: CHECKLIST OF ENERGY EFFICIENCY M EASURESIN STEAM AND COMPRESSED AIR
SYSTEMS

Steam Systems"

L oad Reduction

Insulate steam lines and distribution system, condensate lines and return system, heat
exchangers, boiler or furnace.

Repair steam leaks.

Install steam traps of proper size and type to ensure adequate condensate drainage.

Repair failed steam traps.

Return condensate to boiler (survey condensate sources currently being drained for feasibility of
condensate recovery).

Reduce boiler blowdown by improving water treatment.

Repair condensate leaks.

Shut off steam tracers during the summer.

Pressurize atmospheric condensate return systems to minimize flash losses.

Install stack dampers or heat traps in natural draft boilers.

Replace continuous pilots with electronic ignition pilots.

Move remote equipment, such as steam-heated storage tanks, closer to boiler to reduce length of
steam lines.

Review temperature and pressure requirements of end-use equipment to evaluate feasibility of
using lower steam temperature and pressure levels.

Educate employees about the high cost of steam and condensate | eaks.

Schedul e batch operations to minimize boiler start-ups.

Monitor steam use to track progress in reducing consumption.

Waste Heat Recovery

Use flash steam in low-temperature processes presently using first-generation steam.

Preheat make-up water with an economizer.

Preheat combustion air with arecuperator.

Recover the gas heat to supplement other heating system, such as hot water service or unit space
heater.

Recover waste heat from some other system to preheat boiler make-up water of feedwater.
Install a heat recovery system on incinerator or furnace.

Tew. Payne. Efficient Boiler Operations Sourcebook. Third edition. Lilburn, GA: Fairmont Press, 1991 as
reprinted in S.A. Parker, R.B. Scollon and R.D. Smith. “Boilers and Fired Systems.” Energy Management Handbook.
Third edition. ed. Wayne Turner. Lilburn, GA: Fairmont Press, 1998, pp. 88-89; Philip S. Schmidt. “ Steam and
Condensate Systems.” Energy Management Handbook. Third edition. ed. Wayne Turner. Lilburn, GA: Fairmont

Press, 1998, p. 131.
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Install condensate heat recovery system (with an indirect or direct contact heat exchanger).

Boiler Efficiency | mprovement

Reduce excess air.

Provide sufficient air for complete combustion.

Install combustion efficiency control system.

Optimize loading of multiple boilers.

Shut off unnecessary boilers.

Install smaller system for part-load operations (summer operations or satellite boiler for remote locations).

Install low excess air burners.

Repair or replace faulty burners.

Replace natural draft burners with forced draft burners.

Install turbulators in firetube boilers.

Install more efficient boiler or furnace system (high-efficiency. pulse combustion, or condensing
boiler or furnace system).

Clean heat transfer surfaces to reduce fouling and scale.

Improve feedwater and make-up water treatment to reduce scaling.

Compressed Air Systems'

Ensure that compressed air use is essential and not just compensating for production design
inefficiencies or flaws,

Repair compressed air leaks.

Educate employees about the substantial energy costs relating to compressed air use.
Ensure that compressors operate efficiently by fixing leaks, selecting the proper size compressors for the
use and setting compression levels no higher than needed.

Use outside air (when cooler than inside air) as intake for compressors.

Use waste heat from compressors for space heating or process applications.

Adjust operating schedules to ensure that compressors do not idle for extended periods.
Remove or close off unneeded compressed air lines.

Use compressor air filters.

Install more efficient compressors.

Install smaller compressors to handle part-load operations.

8Business for Social Responsibility. Climate Wise Opportunities Assessment Guide. Washington, DC:
Climate Wise (An EPA and DOE-Sponsored Program), 1996, p. 16.
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Optimize loading of multiple compressors with sequencing schedule or automatic load management
controls.
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APPENDIX |1 FINANCING SOURCESIN UKRAINE
Development Banks

European Bank for Reconstruction and Development (http://www.ebrd.com/)

in Kiev: in London:

vul. Volodymirska 23a Bernard Jamet

Kiev, Ukraine Director, Energy Efficiency Unit
tel. (044) 291 88 43 One Exchange Square

(Vaery Maschenko handles most London EC2A 2EH

energy efficiency projectsin United Kingdom

this office). tel. (44 171) 338 7079,

fax (44 171) 338 7280

International Finance Corporation (http://www.ifc.org/)

in Kiev: in Moscow:
4 Bogomoltsa Ulitsa Edward Nassim
252024 Kiev, Ukraine Director, Europe || Department
tel. (044) 293-8374, fax (044) 293-0539 Schepkin Theater School Bldg.
2 Pushechnaya Street
in Washington: 103012 Moscow, Russia
Louis Boorstin tel. (7-501) 883-7054, (7-501) 755-8818

Chief, Environmental Projects Unit fax (7-501) 883-7053
Environment Division

1850 | Street, NW

Washington, DC 20433 USA

The World Bank (http://www.worldbank.org)

in Kiev: in Washington:
26 Shovkovychna St., Suites 2 and 3 1818 H Street, N.W.
Kiev 252024, Ukraine Washington, DC 20433 USA

tel. (044) 293-17309, fax (044) 293-4236 tel. (1-202) 477-1234
Export Finance Organizations
U.S. Export-Import Bank (http://www.exim.gov)

811 Vermont Ave.,, NW

Washington, DC 20571 USA

tel. (1-202) 565-3946, fax (1-202) 565-3380

U.S. Overseas Private Investment Corporation (http://www.opic.gov)
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1100 New York Avenue, N.W.
Washington, D.C. 20527 USA
tel. (1-202) 336-8799, fax (1-202) 408-9859

U.S. Trade and Development Agency (TDA funds feasibility studies)
Daniel Stein
Regional Director - NIS
SA-16, Room 309
Washington, DC 20523-1602 USA
tel. (1-703) 875-4357, fax (1-703) 875-4009

European Investment Bank (http://eib.eu.int/)
Max Messner
Central and Eastern European Countries (CEEC)
100, boulevard Konrad Adenauer
L-2950 Luxembourg
tel. (352) 43793150

Japanese ExIm (http://www.japanexim.go.jp/)
4-1 Ohtemachi 1-cho-me,
Chiyoda-ku, Tokyo 100
Japan
tel. (81-3) 3287-9284, fax (81-3) 3287-9541

Other

UkrEsco
Vasily Bogatyr, Executive Director
1 Gonty St.
252112 Kiev, Ukraine
tel. (044) 458-0417; (044) 455-5000

Western NIS Enterprise Fund
4 Muzeyny Provulok, 3rd floor
Kiev 252001, Ukraine
tel. (044) 247-5580, fax (044) 247-5589
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GLOSSARY

Accrual accounting - An accounting system in which revenue is recognized when it is earned and
expenses are recognized when they are incurred, not necessarily when cash changes hands. Thisisthe
system used under the International Accounting Standards (IAS), and it differs from the accounting system
developed in the Soviet Union.

Accounts payable - Money owed by the company for goods and services provided by its suppliers.

Accounts receivable - Money owed to the company for goods or services sold to customers.

Balance sheet - A statement that shows the financial position of a company on a particular date. It
contains three sections: assets, liabilities and shareholders equity.

Ballast - A component of afluorescent lighting fixture that controls the voltage and current to the lamp.
Baseline - The reference level of energy use prior to energy efficiency investments.

Boiler blowdown - A process by which water impurities are flushed out or purged from the steam drum of
aboiler.

Business plan - A document describing a company’s overall goals and strategy and its plan for
implementing that strategy.

Cash flow - The movement of cash or cash equivalentsinto or out of acompany. It represents earnings
before depreciation and other non-cash charges.

Cogeneration - The simultaneous generation of electrical or mechanical and thermal energy.

Condensate - Condensed steam (water) that is returned and reused in a steam distribution system. In
some cases, it is not reusable because it is dumped at the point of use or it becomes dirty.

Credit history - The record of a company’s debt obligations, payments and defaults over time. It helps
establish “credit worthiness,” or likelihood of repaying future debt.

Credit line- A financia mechanism by which afinancial institution provides a bank or end user with
access to funds for atargeted purpose. If it isadea between two financial institutions, the bank receiving
the funds will on-lend the money to end users and be responsible for collections.

Discount rate - The rate used to calculate the present value of future cash flows.
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Economizer - A heat exchanger used to preheat incoming combustion air (exhaust heat recovery) to a
power plant. Also used in buildings to supply outside air to reduce or eliminate the need for mechanical
cooling.

Energy audit - A systematic analysis of energy consumption at afacility and the measures that can be
taken to cost-effectively improve energy efficiency; an inspection of afacility by an expert who

recommends ways to reduce energy use.

Feasibility study - An extensive engineering and economic study to verify technological processes,
approach and cost-effectiveness of a proposed facility or project.

Feedwater - Chemically treated and clean water that is supplied to a boiler

Financial guarantee - A legally binding promise of repayment backed by athird party, such as a bank or
investor.

Heat exchanger - A device used to transfer heat between two fluid streams (liquid or gas). Typically
used to pre-heat boiler feedwater or to heat air for space heating.

Heat recovery - The transfer of waste heat from industrial processes or energy systemsto a useful fluid
stream.

Internal rate of return - The discount rate when the net present value of an investment is zero. It
provides a measure of the profitability of an investment.

Leasing - A form of financing in which one entity allows another to borrow equipment or facilitiesfor a
regularly-paid fee.

Life-cycleanalysis - An assessment of a potential investment that takes into account all the costs of
purchasing, operating, maintaining and retiring that investment throughout itslife. These costs are
discounted to reflect the future periods in which they occur.

Liquidity - The ability of a company to meet itsimmediate obligations. It isoften measured as current
assets divided by current liabilities (current ratio). Can also describe the ease of converting assets to cash.

L oad management - Reduction or shifting of energy consumption during peak rate periods.

L oad profile - The time-of-use pattern of energy use at a particular facility. It isusualy measured on a
daily or annual basis.
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Make-up water - The water that must be added to a boiler to compensate for water or steam that is not
returned, or in other words, islost from the heating or steam system.

Net present value - The total value of an investment’ s revenue and expense, weighted to account for the
time value of money. It describes how much an investment is worth in today’ s currency.

Off-shor e escrow account - A foreign bank account held in trust by athird party into which some or all
of acompany’s sales revenue flow in order to guarantee financing or to make debt payments.

Power factor - Theratio of active power to apparent power. It measures how effectively a device
converts power input into useful electric power.

Scaling - The unwanted build-up of residues and minerals from untreated water.

Sengitivity analysis - An assessment of the impact of key variablesin afeasibility study or business plan.
It assesses how much these variables, such as demand or raw material prices, will affect profitability and
feasibility under various scenarios.

Simple payback analysis- A calculation used to assess the likely profitability of an investment by
demonstrating how quickly the return on an investment will pay for the initial capital expenditures.

Sovereign guarantee - A guarantee whereby the government agreesto repay aloan if the recipient
defaults.

Steam tracing - The application of steam heat to piping in order to control temperature and viscosity of
the fluidsin the piping. It usually involves running small steam lines around the piping to be heated.

Steam trap - An apparatus that allows condensate to quickly drain from the steam system. Steam traps
are used to improve efficiency and reduce wear in steam systems.

Strategic investor - An investor who will make a significant investment in a company or venture as part
of hisor her strategic interests. Strategic investors tend to be long-term investors and to participate
actively in technology development and management.

Variable speed drive - A drive which changes the speed of a motor by changing the voltage and
frequency of the electricity supplied to the motor. It saves energy by slowing the motor down when its full
output is not required. (Also called variable frequency drive).

Venture capital - Equity invested in rapidly growing companies with high growth potential. It is often
early-stage financing for young companies.



Working capital - The amount of cash or cash equivalents available to meet the current operating needs
of acompany.
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