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PREFACE

As part of Delivery Order #30, Industrial Energy Efficiency - Ukraine, the US Agency
for International Development (USAID) sponsored energy efficiency audits at 24 industrial
plants that met the criteria of USAID

Each facility was evaluated based on selection criteria (approved by USAID) for the
selection of target plants The criteria included a long-term economic viability of the plant, its
financial condition, 1ts generation of export revenues, production output versus nominal
capacity, energy conservation potential, possibilities of project replication at similar enterprises
and 1ts access as a demonstration facility to other plants

This report details the findings of BURNS & ROE ENTERPRISES, Inc energy report
performed at the Kupyansk milk canming plant



1. EXECUTIVE SUMMARY

1.1. Introduction

The Kupyansk milk canning plant was established 40 years ago and currently 1s a modern
dynamically growing enterprise and one of the largest in 1ts sector in Ukraine

Orientation at the continuous renovation of products and search for new technologies allow
the plant to ncrease production annually and consistently produce the output of guaranteed
quality

Thuis energy audit has been conducted under the Industrial efficiency in Ukraine technical
assistance program sponsored by the US Agency of International development referred as
Delivery Order #30

Thus project consisted of performingtwenty four audits of industrial enterprises in Ukraine
The purpose of the projectwas to develop Ukramnian energy service company (ESCO)
capabilities To accomplish this task Burns and Roe Enterprises, Inc (the primary contractor)
hired Ukramman engineers These engmeers were trained in U S techmiques of conducting
energy audits and ESCO concepts The industnal energy audits were conducted to facilitate the
ESCO training

An energy audit team made up of one US expert and two Ukrainian engineers carried out
energy audit November 17 through 21, 1997 in complhiance with the objectives of the project
and prepared the report

Since these industries are very large a one week site visit 1s not sufficient to adequately
audit the entire facihity In many cases 1t was necessary to focus auditing efforts on one system
or only a portion of the entire plant Therefore, this audit 1s based on what could be
accomplished during one week allocated While this audit contains numerous recommendations
for the plant management, the plant management 1s encouraged to perform a complete audit of
the entire facility Hopefully, the plant management will consider hiring the engineers trained
under this project to continue this work, which will result 1n a complete understanding of energy
usage within the plant, as well as a complefe listing of all potential energy improvement
projects

1.2. Brief survey

» Kupyansk milk canning plant 1s considered quite successful by Ukraiman standards

» As expected, the audit group found a lot of attractive opportunities for improvement
of the energy efficiency at current energy prices When the energy prices were 20 to
30 times lower, energy efficiency improvements were uneconomical Today energy
efficiency improvements make sense, but they are difficult for accomplishment due to
exorbitant interest rates and distortions in economic incentives caused by the bartering
system and mutual non-payments

+ Intotal energy costs used by the plant steam makes 84%and out of total electric power

use 76% are used for refngeration These directions of energy use determine primary
sources of energy savings

e Absence of energy submetering prevents institution of the basis for energy
conservation and introduction of the energy management system

* A major energy savings opportumty 1s decentralization of thermal energy supply to the
plant via building modular boiler room at the plant that will permit recovery of
condensate to the boiler umit boiler room

* A large part of steam and condensate piping have obsolete thermal msulation



1.3. Recommendations

Recommendations listed 1n the report will improve energy efficiency of the plant, reduce
the costs and consolidate competitiveness of the enterprise In the table 1 1 below several
Energy Conservation Opportunities (ECO) with short-term payback are described as well as
estimates of reduction of cost and simple payback of measures with implementation terms of
less than one year For example, ECO #1 “Energy management”will institute systematic
activities of energy management for which purpose an energy management section will be
established responsible for the analysis of the energy consumption at the plant and for working-
out of recommendations of renovation and improvement of any systems resulting 1n energy
savings

In order to improve energy efficiency and to reduce energy costs the USAID will provide
equipment for energy audits This equipment consists of portable instruments and meters for
performing energy audits

ECO #2 “Insulation of steam distribution unit piping” will reduce direct heat losses
List of energy conservation opportunities (ECO)

Table 11
Description Electricity Heat Annual Project Payback
savings savings savings $ cost $ period
# 1 000 kWh Geal (1 997 (1 997 years
prices) prices)

1 Energy management 108 6,540 17 000 6,400 04

2 Insulation of steam 745 1640 900 05
distribution unit piping

3 Recovery of condensate 369 8100 21400 26
from whole milk
workshop

4 Automatic control of 116 1950 2,030 10
deep well pumps

5 Automatic control of 3913 1,722 2,550 148
cold water pumps

6 Optimization of hot 53 2333 800 03
water pump operation

7 Reduction of 4 6807 895 131
compressed air losses
1n o1l and moisture
separator

8 Automatic energy 160 980 30 000 61,000 21
metering

9 Automatic temperature 2843 12 500 11,120 09
control in ¢cold rooms _

1 Decentralization of 16,488 357,000 1,050 000 29

0 thermal energy supply
Total 649 5 18,566 432926 1,157,095

ECO #3 “Recovery of condensate from whole milk workshop”will reduce consumption of
heat by 1nstallation of recerver tank, condensate pump and controls between the whole milk
product workshop and boiler room

ECO #4 “ Automatic control of deep well pumps” will reduce electric power
consumption by optimizing pump operation hours

ECO #5 “Automatic control of cold water pumps” will reduce electric power consumption
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by utilizing variable speed drive for automatic coordination of pump capacities and water
supply

ECO #6 “Optimization of hot water pump operation” will reduce electric power
consumption by utilizing programmable timer for automatic start control of hot water
pumps

ECO #7 “Reduction of compressed air losses 1n o1l and moisture separator” will be
ensured by installation of automatic o1l and moisture separator, simultaneously air
dehumidifier will be protected from o1l contamination and electric power savings will be
achieved

ECO #8 “Automatic energy metering” will result in true-to-life picture of the plant energy
use, will encourage enrgy savings and prove validity of energy consumption indicators for
the in-plant settlements

ECO #9 “Automatic temperature control i cold rooms” will ensure optimal temperature
of produce cooling and reduction of electric power consumption by utihzing temperature
controls

ECO #10 “Decentralization of thermal energy supply” will cut off the plant from steam
supply of the sugar refinery by building own boiler room that will result 1n reduction of
losses 1n long pipeline networks, cut down heat consumption by matching demand and
supply

Capital investment to the amount of US$19,650 into energy efficiency improvement with
short-term payback (ECO # 01, 02, 04, 06, 09) will lead to annual savings of US$38,423,
reduction of electric power use by 446 5 thousand kWh and thermal power use by 728 5
Gceal Investment of US$8,584 into energy efficiency with payback periods of more than 1
year (ECO # 03, 05, 07, 08) will lead to annual savings of US$40,503 and will cut down
electric power use by 203 thousand kWh and thermal power use by 1,349 Geal

Additional imnvestment of US$1,050,000 into ECO #10 may generate annual savings of up
to US$357,000 and reduction i thermal power consumption by 16 5 Geal

Total reduction 1n electric power use will be at 649 5 thousand kWh (11 4% of the 1996
use) and 18 6 Gceal (56 8%) 1n thermal energy

Total reduction of emission of hazardous substances due to implementation of the
proposed measures will be 27 63 tons including 2 86 ton of solid particles, 7 03 ton of
carbon oxide, 11 31 ton of nitrogen oxides, 6 43 tons of sulphur oxide

The above mentioned ECOs can be implemented at diverse industnial enterprises 1 €
serving as the standard solution of a common problem

1.4. Operation and Maintenance

It 1s typical for industrial plant management to mainly think in terms of production, and to
want to increase output Therefore 1t 1s sometimes difficult to think of the importance of
energy and energy costs on the operation of the plant

For the Kupyansk Milk Canning Plant as with most industries 1n Ukraine previously
energy costs made up an insignificant share 1n total production costs, hence the energy was
not a major consideration in plant operations

With the nising energy costs over the past few years, energy costs have now become
very significant For the Kupyansk Milk Canning Plant, energy costs are now about s1x
percent of the cost of production

While energy and energy costs are now well understood by the Kupyansk Milk Canning
Plant staff, there 1s the tendency to think mainly of having to implement large projects with
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the intent of saving large amounts of energy This 1s unfortunate since many small energy
saving projects exist that have very good payback periods

But 1t 1s common to 1gnore these since the savings per umit might be low For instance,
the installation of steam traps might not seem as attractive as installing a large project such
as a natural gas fired boiler system to produce steam But these small projects are very
important, and when the total number of steam traps 1s considered, the total savings resulting
from this 1item 1s very significant

Most industries in Ukraine have a person or persons who are referred to as energy
engieers These specialists are responsible for uninterrupted energy supply of necessary
quality and amounts to production lines, and ensuring energy savings However, due to cuts
m production costs typically the specialists of auxiliary services are the first to be laid off,
energy supply service included This results in remaining specialists mostly tackling not the
energy efficiency 1ssues at their plants but ensuring that there 1s adequate supply of energy
But with the rnise m energy prices and the uncertainty of availability of all fuels, an energy
manager to conserve energy becomes important Each plant should seriously consider
establishing an energy manager position as a minimum, and for large industries, possibly
even an energy management section

These people should routinely be monitoring all operations, and especially reviewing
monthly energy consumption This monthly data should be graphed and compared to
previous months ana years to determine any variations n consumption, identify causes of
them and make decisions on the necessary energy consumption remedial measures to
prevent unreasonable energy use For instance, 1f monthly consumption increases, the
reasons why should be determned and 1f appropriate, steps taken to correct any problem

In addition, the energy management staff should also review each process, and look for
energy saving opportunities, certification of technologies and equipment for energy
efficiency They should see that all cost effective energy improvements are implemented,
beginning with 1tems 1dentified in this energy audit They should then also have
responstbility to review all proposed changes to the facility to ensure that each process 1s as
energy efficient as possible

It would be good to have a thermal specialist (someone who 1s knowledgeable about
steam, refrigeration, hot water, and natural goes systems) and an electrical specialist

In many facilities the energy management section 1s assigned an energy goal, such as
“reducing the overall energy usage by five percent per year” While the percentage goal can
vary, this type of challenge industries gives a benchmark by which the section can be
evaluated And 1n industries in Ukrame, where energy efficiency 1s just at 1ts infancy, the
percentage goal could even be higher Some mdustries also have an incentive program, in
which employees are encouraged to submit energy efficiency improvement ideas These
1deas, 1f accepted and implemented, would result in a small reward being given to the
employee

1.5. Implementation

Implementation of ECOs listed 1n the table 1s planned following completion of regular
phases of the project 1n accordance with Attachment A to the Memorandum of
Understanding of February 26, 1998



2. GENERAL/BACKGROUND

Name - closed joint-stock company “Kupyansk milk canmng plant”
Director - Alexander A Radchenko

Chuef energy engineer - Yur1 P Lyashenko

Contact phone (05742) 5-31-16

Fax (05742) 5-13-59

Address UKRAINE 312640 Kupyansk, Kharkiv oblast, Lomonosova str 26

2.1.  Plant history

The Kupyansk milk canning plant was established 40 years ago and currently 1s a
modern dynamically growing enterprise

Orientation at the continuous renovation of products and search for new technologies
allow the plant to mncrease production annually and consistently produce the output of
guaranteed quality

The structural diagram of the plant 1s shown m Fig 2 1

The base for the product quality of the plant 1s raw milk purchased by the plant in
Kupyansk, Dvurechenski, Shevchenkovski and other districts of the Kharkiv oblast Besides,
partially milk 1s imported from other neighboring regions of Ukraine Practically all milk 1s
delivered first grade, 83% of 1t 1s cooled

The milk plant 1s a sophisticated production and economic complex which comprises
the following the central plant with milk processing capability of 500 tonnes daily and
Shevchenkovo milk reception unit with milk processing capability of 200 tonnes daily The
central plant includes four main production workshops condensed milk canning, whole mulk
product, powdered milk and can making All workshops are equipped with modern high-
capacity machinery, they have extensive engineering structural networks The share of
imported machines in the total inventory of technological production and auxiliary
equipment reaches more than 95%

The primary production equipment ensures reception and processing of raw milk,
packing and storage of fimshed products Prior to delivery to customers all products undergo
thorough physical, chemical and microbiological testing that warrants their igh quality
Delivery of canned condensed mulk 1s carmed out 1 No 7 tin cans packaged in cardboard
boxes Half of whole milk products and “Farmer’s” butter are delivered 1n small-size
packaging

After comnussioning mn 1970 s of the whole milk product workshop the plant capacity
in whole milk product and butter output has grown threefold The production output of
processed milk, sour cream, creams, dietary and cheese products has grown substantially that
enabled continuous supply of dairy products to the town and surrounding areas The range
and share of products in small-size packaging increased In 1996 the production line for
sterilized milk and juice packing went nto operation

Bult at the beginming 1980 s the powdered milk workshop equipped with lgh capacity
imported machinery and automated production control ensures practically full and integrated
processing of the skimmed fat-free mulk that significantly increased production output of
final products per one tonne of raw milk



In 1995 the new line for production of mulk glue was 1nstalled Over the previous
decades the plant capacities have more than tripled, the share of newly installed equipment 1s
85% Handling and storage operations have been almost entirely mechanized

In 1996 the enterprise changed 1ts form of ownership and turned 1nto the closed joint-
stock company “Kupyansk milk canning plant”

Over the last 3 years the number of personnel has stabilized The average number of
plant employees 1s 626

2.2.  Types of products

Primary products are condensed muilk, creams with coffee, cocoa and chicory, butter,
sour cream, cottage cheese, wide range of various whole mulk products, milk glue

Powdered fat-free milk produced from secondary resources 1s delivered to the area cattle
breeding farms for young amimals feeding and for exportation

2.3.  Significance of the sector for Ukrainian economy

In Ukraine there are 315 dairies, 10 out of them are large and by many mdicators are
similar to the Kupyansk milk canning plant They are the following ones

e Second Kiev plant

o Third Kiev plant

» Second Donetsk plant
o Dnepropetrovsk plant
» Kharkov plant

» Qdessa plant

e Lwvivplant

» Krasnookyanski plant
» Kovel plant

* Chertkov plant

The Kupyansk milk canming plant 1s a large Ukrainian producer of canned condensed
milk High quality of its products ensures demand in all parts of Ukraine, 1n the CIS
countries and abroad

In entire Ukramne dairy sector employs 64 thousand persons according to the 1996 data
The production output was 1 6 mln tonnes out of which the Kupyansk milk canning plant
produced 20,000 tonnes (1 25%) with 0 98% of the total workforce of the subsector
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3. CURRENT STATUS OF PRODUCTION

3.1. Total capacity of plant

According to the data of the planning and financial office of the plant maximum daily

volume of milk processing at the available capacity 1s 700 tonnes

3.2. Recent production: 1997 vs. 1995 & 1996

Real production figures of primary products over the last three years are given i Table

31
Table 31 Production output
Types of products Unit Output
1995 1996 1997
(10
months)
Whole milk products tonnes 6,829 5,932 7,000
Buiter tonnes 1,218 1,087 1,800
Canned milk thou 27,803 29,906 36,000
cans

The analysis of the data from the table shows that overall volumes of production output
1 1996 as compared to 1995 were as follows of whole milk products (WMP) - 86 9%, of
butter - 89 2%, of canned condensed milk - 107 6%, which were caused by the drop of total
national purchasing power, loss of traditional selling markets and lack of new ones,
disruption of previous milk supply co-operation ties

The nise of production output 1n 1997 as compared to 1996 reveals certain success of the
plant management 1n dealing with the above mentioned problems, transfer of the focus to
long-life products It resulted in the following average monthly production output in 1997 as
compared to 1996 WMP - 141 7%, butter - 190 7%, canned condensed mulk - 144 5%

3.3. Current trend: prospects of development

In accordance with the perspective plan of reconstruction and development of the
Kupyansk milk canning plant a new production building for whole milk products 1s under
construction, 1t 1s planned to build an i1ce cream workshop, butter workshop, milk preparation
cooling unit and other production and auxiliary facilities

Introduction of automated production metering and control system 1s nearing
completion All this will permut the plant to further consolidate 1ts position as one of the
leading enterprises 1n the milk processing industry of Ukraine
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3.4. Exports vs. domestic production

The products of the Kupyansk milk canning plant are well known not only 1n the CIS
countries but also 1n Cyprus, Singapore, Vietnam anc} other regions of the world

Exports vs domestic production are shown i Table 3 2

Table 32 Exports vs domestic production

Types of products 1995 1996 10 months of
1997
1 Powdered fat-free mulk 50 70 90
2 Canned mitk 20 25 30

The year-by-year rse in production exports first and foremost charactenzes its high
quality Second, this indicator currently has major significance n estimation of production
and technological potential of the plant Judging from the data above 1t 1s quite ugh In the
course of the audit huigh qualifications of the plant staff and large quantities of imported
modern production equipment were also evident
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4. FINANCIAL STATUS OF PLANT

4.1. Currency vs. barter

There 1s no bartering at the plant

4.2. Viability of the plant

Main financial results of the plant are shown 1n Table 4 1

Table 41 Main financial results in mln hrivnas

Indicator 1995 1996 1997 (9

months)

1 Revenue (gross mcome) 30 801 44 636 21275
2 VAT (20%) 3378 5308 2318
3 Production costs 20232 34 128 15877
4 Pre-tax profit 7218 5468 3399
5 Actual production output 2559 33934 20244

The data in Table 4 1 show that 1n 1996 as compared to 1995 gross income grew 1 5
times, production costs 1 68 times, actual production output 1 33 times that characterizes
general decline of production output in physical terms and given profit decrease by 24 2%
they allow us to draw the conclusion of significant impact of the 1996 indexation
(reassessment) of capital assets on the financial results of the plant

Confirmation of this 1s the change of residual cost of capital assets given in the
statistical report by the form 1"The balance of enterprise as of 01 01,1997” (line 010) where
1t 1s shown that as of January 1, 1996 the cost was Hr 2,124,746 and as of January 1, 1997 1t
was Hr 12,288,814 1¢ 1t rose 5 78 times

The decrease of cost indicators of 9 months of 1997 can be explained by taking nto
account production output growth over the same period as compared to 1996 (see Table 3 1),
general stabilization of the national currency and certain reduction of production prices

Hence, different cost bases in 1995, 1996 and 1997 do not allow us to objectively view
relative efficiency of operation per each year Some evaluation can be made by plant
viability 1indicators in Table 4 2 which contains satisfactory values of stable financial
situation of the plant over the studied period
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Table 4 2 Indicators of financial stability

Indicator 1995 1996 1997 (9
months)
1 Profitability % 27 14 18
2 Ligqudity ratio 263 182 143

The plant has no debts

All incoming and outgoing bills are collected each year and kept in the books

14
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S. ANNUAL ENERGY CONSUMPTION AND COSTS

S5.1. Annual consumption, 1995, 1996 & 1997

The types of energy used at the Kupyansk milk plant are electricity, high pressure steam
and natural gas Electricity and natural gas are purchased from the local utility, whereas high
pressure steam 1s purchased as superheated steam at 30 atmospheres (440 psig) and 400 °C
(752 °F) from the neighboring sugar plant The breakdown of annual consumption and costs
of these three energy sources 1s shown 1n table 5 1 below Steam and electricity make up
46 4 percent and 53 5 percent of the total energy used by the plant Steam, however, 1s
disproportionately higher in cost and makes up 84 percent of the total annual energy costs
while electricity costs are only 16 percent of the total cost Natural gas use 1s neghgible It
represents less than 0 1 percent both 1n terms of total energy use and cost The breakdown of
annual energy consumption and costs 1s shownon Fig 51 and 52

Table 51 Total Energy Use by Energy Source and Cost (Based on 1996 Data)

Share of Share of
Fuel Ar{l}r;l;al A:l:‘éilall';se Energy Use, Clz:tmIlJaSl$ Annual
% ? Cost, %
Electr 5 684 000
1city KWh 4 888 103 170 500 157
Steam 42400 42 400 89 4 916 600 842
Gecal
Nat 16 000 142 03 1300 01
Gas cubic m
Total - 91 442 100 1 088 400 100

Electricity and steam are supplied to three shops or production units whole milk
products, powdered milk, and condensed milk The can making shop uses electricity and
natural gas

The monthly consumption of electricity and steam 1s shown in Fig 5 3 and 54 The
sharp drop 1n steam consumption 1n July of 1996 1s due to a shift in the reporting of steam
use being transferred to June and August by an agreement with the sugar plant

The total consumption of electricity in 1996 was 5 684 million kWh, while superheated
steam consumption was 42,392 Geal The peak production period 1s May through
September The maximum steam use both 1n 1996 and 1997 was shightly over 5,000 Gceal
and occurred 1n the peak production summer months The peak steam consumption does not
occur during any one month 1n the summer but varies each year depending on the delivery of
raw milk from the dairy farms

Similarly, electricity consumption 1s driven by the refrigeration needs 1n the plant
According to the plant staff approximately 57,6 percent of their total electricity use 1n 1995
and 76 percent 1n 1996 and 1997 were taken up by the refrigeration plant equipment The
refrigeration load 1s driven by the production capacity as well as the weather And since the

15



high production season coincides with the warmer summer months electricity consumption
18 at 1ts peak 1n July and August The electrical energy use during these months 1s
approximately O 8 mullion kWh per month The electrical energy consumption in 1997 was
higher due to the increase 1n production output of whole milk products, butter and condensed
milk

[ Steam
10,3% £10,3% I Electricity
: : O Gas

Fig 51 Breakdown of energy use m 1996
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Thermal energy consumption, Geal

Month 1995 1996 1997
January 3379 3565 3831
February 4285 3391 2714
March 3377 3951 2730
April 4050 3334 2645
May 3886 3128 2156
June 5716 4846 5151
July 5661 3252 4693
August 5156 5444 4746
September 3771 3953 3843
October 3064 3561 2364
November 2870 1954
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Fig 5 3 Thermal energy in Gceal recetved from sugar plant boiler room
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Month 1996 1997
January 299 715 299 906
February 270334 277 795
March 445 117 432 737
April 476 773 460 929
May 615 757 492 845
June 672 497 592334
July 594 048 739 581
August 726 248 871 974
September 530 464 813 565
October 460 718
November 329 830
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Fig 54 Electric power use
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5.2. Current tariffs for fuel and energy

The plant pays approximately US$1 million annually for 1ts energy consumption Energy
costs run approximately 10 to 12 percent of the total production cost Therefore, energy
efficiency measures can make a significant impact on the plants bottom line

The steam supplied 1s 1 a superheated state and so the charges are based on energy content
The Kpyansk milk plant pays a flat charge of Hr 40 per Geal ( US$22 per Geal) for superheated
steam According to the plant management the price for the steam 1s too high They have tried
to renegotiate the price with the sugar plant management but have had little success The steam
supply 1s also unreliable The steam pressure varies and at times drops below the minimum
needed at the milk plant This results in downtime and loss of products m process at the time the
steam supply 1s disrupted Both the high cost and the unreliable nature of the steam supply are a
major concern of the plant management Also, the sugar plant 1s not doing well financially and
the gas utility has threatened to cut off the natural gas supply due to non-payment This creates a
risk for the milk plant in the long run These 1ssues are a real threat to the future viability of the
mulk plant and the management 1s seriously trying to address this problem One option they feel
will reduce their risk, improve productivity and save them 1n energy costs 1s the installation of
therr own modular boilers dedicated to each of the three productions units in the plant This
report contains a prelimmary evaluation of this option

The electric rate structure 1s what 1s known m Ukraine as the two-part tariff The plant
contracts a maxmmum amount of monthly consumption and demand based on anticipated need
and pays a fixed electric rate for actual consumption that does not exceed this maximum contract
limit If the plant exceeds the maximum consumption limit, then the excess amount 1s billed at
ten times the fixed rate of the contracted amount The contracted electrical rate 1s Hr 0 055 per
kWh (US$0 03 per kWh)

There 1s also an electric demand charge which applies during the on-peak periods of 8 am to
10 am and 6 pm to 8 pm However, the enforcement mechanism for imiting demand 1s weak
relymng on random on-site mspections by the utility and so 1s not a factor m the cost of electricity
to the plant Simularly, there 1s also a limit on the reactive power the plant can use, and again
according to the plant staff this limit 1s set quite high and so the plant has never exceeded 1t

Average cost of 1 kWh according to the plant staff was US$0 044 1n 1996
5.3. Energy use profile

The total production output 1n 1995, 1996 and for the first ten months of this year 1s shown
i Table 3 1

The plant does not submeter steam or electric consumption so 1t 1s difficult to account
accurately for the changes 1n the plants overall specific energy use However, by looking at the
change 1 consumption of steam and electricity 1n the corresponding months from 1996 to 1997
and comparing these with the changes 1n production output given in Table 5 2 1t becomes clear
that powdered mulk production 1s a more energy intensive process in terms of both electricity
and steam

Even though the output of whole milk products, butter and condensed milk actually rose the
specific energy consumption went down from 1996 to 1997 Smce powdered mulk output
dropped by 62 percent the corresponding reduction m energy use overshadows any energy use
increases associated with the output of the other three lines of products Therefore, powdered
milk production 1s an important energy consumer and should be the focus of energy efficiency
immprovements 1n the future 1f demand and production rises Currently this plant 1s operating at a
very low capacity and so 1t operates for a short time n the summer months
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The low operating hours make energy efficiency investments less cost effective at this time
Table 5 2 Production Output

Product 1996 | 1997 (1) | % Change
Butter, tonnes 1,087 1,800 66
Condensed Milk, thousands of standard cans | 7,476 9,000 20
Powdered Milk, tonnes 836 320 -62
Whole Milk Products, tonnes 5,932 7,000 18

(1) Data for first ten months only

Another factor that contributes to a lower specific consumption of steam 1n 1997 1s the fact
that steam use for space heating 1n the months of November and December 1s not included 1n the
total steam use in 1997 and since most of the production takes place during the summer months
the denominator becomes relatively higher and leads to a lower specific energy consumption

Developing an energy use profile that would show how the energy was being used 1n the
plant was a challenge since there are no submeters mstalled in the plant The only meters
installed at present are at the electricity and steam mains entering the plant complex The steam
meter 1s actually located some 620 meters away 1n the sugar plant boiler room while the electric
meter 1s located 1n the milk plant

The plant staff did not have estimates of the breakdown 1n the end use of steam by either
process or product line  Currently these estimates are made by the plant economic personnel on
the basis of specific use standards and production output The results of fuel and energy use are
reflected 1n the state statistical reporting form Nol1 MTP “Report on the results of fuel, thermal
energy and electric power use” (See Appendix D)
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1996 3268 241 4 45 35 063
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Fig 55 Dynamucs of thermal energy use by types of products in 1995-1997
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Years Total | Refrigeration | Other | Canned milk [ Butter | WMP
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Fig 56 Dynamics of electric power use by types of products in 1995-1997
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6. PREVIOUS ENERGY IMPROVEMENTS

According the plant staff some energy conservation improvements have been made at the
plant over the last two years

In 1996 the steam to the vacuum units in the condensed milk plant was left on even at might
when the units were not being used The operators were nstructed to close off the steam valves
whenever the equipment was not 1n use to stop unnecessary waste of steam

1 The space heating system was converted from steam to hot water The high temperature
steam led to overheating and energy waste This waste was reduced by converting to hot
water

2 In the powdered milk workshop 1n the vacuum units the vacuum was bwilt up by steam
yector with steam pressure of 12 kg/cm’ and steam consumption of 3 15 tonnes per hour
In 1997 the steam 1njector was replaced with vacuum pump They are test-running the
system If the results are successful similar replacement will take place 1in the condensed
milk plant

Other energy saving improvements that the plant 1s aware of but has not implemented yet
include

1 Improvement of the insulation of the 620 meter long 219 mm diameter main steam
supply piping from the sugar plant This measure has not been implemented because the
plant 1s interested 1n 1nstalling their own boilers and so are reluctant 1n invest 1n this
option at this time

2 The plant management feels that installing their own modular boilers will improve the
plant thermal energy efficiency significantly, and are interested 1n evaluating this option
1n more detail

One problem has been the lack of extensive as well as sustained efforts 1n energy conservation
Most of the past energy saving efforts have been conducted on a case-by-case basis without any
energy saving management plan 1n place to systematically look for energy saving opportunities
i all energy using areas of the plant Hence, a lot of energy saving opportumities mn the general
operation and maintenance have been overlooked There 1s also no in-house energy-efficiency
engineer which makes 1t difficult to carry on the energy conservation efforts
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7. ENERGY AUDIT

Analysis of energy use by the plant shown 1n Section 5 of this report study of actual energy
usage resulted 1n development of energy conservation opportunities listed below They will
reduce electricity consumption by 649,5 thousand kWh (11 4% 0f 1996 consumption), thermal
energy by 18 6 thousand Geal (56 8%)

7.1. Short-term ECO

ECO#1 INSTITUTION OF AN ENERGY MANAGEMENT PLAN

No formal energy management plan currently exists that will reduce losses related to operation
and maintenance

Hence, there exists a great opportunity in the plant to improve 1ts energy-efficiency through
simple energy management measures which are low-cost i nature and will have immediate
payback to the plant

A key to the successful implementation of an energy management plan 1s the appointment of an
energy-efficiency manager or committee whose primary role 1s to focus on improving energy-
effictency Appointing an individual who 1s both knowledgeable and motivated by energy-
efficiency 1ssues will be a major step 1 saving energy at the plant This individual should

® have a technical background with a firm understanding of steam and electrical energy
systems

® be able to work well with both plant workers 1n 1dentifying operation and maintenance type
energy-efficiency opportunities and also be able to communicate these energy savings
opportunities to the management

® be able to provide training to the plant workers on more energy-efficient practices and also to
help motivate them to 1implement such measures throughout the plant

® be able to develop an energy management plan for making energy-efficiency improvements
over a 5 to 10 year period

Such a position currently does not exist It 1s therefore recommended that the plant appoint an
energy manager who can steer the plant toward a more energy-efficient use of energy

The following energy management type of improvements were found during the energy audit
and could be used as a starting point for implementing a more comprehensive plan

1 Metering of Energy Consumed by the Whole Milk Products Plant,
2 Weather Stripping of Doors and Windows,

3 Improvement of energy-efficiency of cold storage rooms

4 Thermal energy and cooling waste monitoring

Since the plant pays approximately US$1 million annually in energy bills even just 2 percent
savings would result 1n US$17,000 savings annually This 1s equal to reductions in thermal
energy use by 6540 Gcal and by 108,000 kWh 1n electric power

The simple payback for instituting an energy management plan 1s 0 38 year (4 6 months)
See details in Appendix Al, ECO #1

ECO#2 THERMAL INSULATION OF CENTRAL STEAM DISTRIBUTION UNIT PIPING

During the inspection of the steam distribution system 1t was established that despite thermal
insulation of main steam pipelines several branch pipes of the central steam distribution unit and
condensed milk canning workshop do not have such insulation

The central steam distribution umit recerves superheated steam from the sugar plant boiler room
with the following parameters pressure - 30 kg/cm?® , temperature - 400 °C After reduction the

24



pressure 1s lowered to 12 and 5 kg/cm® Annually the steam 1s consumed over 80 hours a week,
52 weeks a year on average

We recommend that the steam piping should be fully insulated Presently 1t 1s realistic to cut
down thermal waste 1n steam piping by application of modern efficient thermal insulation
matenals like cellular plastics, Styrofoam and other materials with thermal conductivity of 0 03 -
0 05 Ccal/(meters x hours x °C ) We assume the use of the above materals

As the result of implementation of this ECO there 1s a possibility to decrease the steam use by
74 5 Geal per year Annual savings will amount to US$1,640 per year

Simple payback 1s 0 55 year
See details of this ECO in Appendix A2, ECO #2

- -ECO#3 RECGVERY OF CONDENSATE FROM WHOLE MILK PRODUCT WORKSHOP

The condensate generated from the steam supplied to the whole milk products 1s drained to the
sewer system The temperature of the condensate was measured to be 78 degrees C at the pomt
where 1t was being discharged to the sewer drain  The plant staff estimates that a total of 6,570
tons of condensate 1s generated by the whole mulk products workshop Sensible heat can be
recovered from 83% of this condensate as a source hot water for domestic use The remaining 17
percent 1s lost as flash steam

It 1s recommended that a condensate receiver tank be nstalled in the whole milk products
workshop and piping be nstalled from the process equipment to route the condensate to this
tank The condensate 1s then pumped over to the steam distribution room to the existing
domestic hot water tanks The condensate pump 1s controlled by a float level in the new
condensate receiver tank The new receiver tank and associated piping will be imnsulated The
arrangement 1s shown m Fig A 3 1

Money savings will be US$8,100 or equal to 369 Gceal per year
Simple payback 1s 2 62 years
See details of this ECO 1in Appendix A3, ECO #3

ECO #4 AUTOMATIC CONTROL OF DEEP WELL PUMPS

The sources of potable water at the enterprise are 2 deep wells in which ETZV 8-25 deep well
pumps are nstalled each with 25 m*/hour capacity The pumps fill a 350 m? storage reservorr

Reservorr filling 1s controlled visually with the help of a float level that leads to accidental
overfilling of the reservoir

We recommend to 1nstall a pump automatic control appliance depending on the level of water in
the reservoir which will prevent overfilling

Money savings 1n case of prevention of deep well water losses will amount to US$1,950 Simple
payback period 1s 1 04 years

See details in Appendix A4, ECO #4
ECO#5 AUTOMATIC CONTROL OF COLD WATER SUPPLY PUMPS

Cold water supply 1s from the plant deep well via a 350 m” storage reservoir In the pumping
unit there are 3 network pumps of 4K6 type with electric motor P=11 KW Pressure 1n the
supply system p=4 kg/c m’
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On the basis of the pump operation log filled out by operation personnel and analysis of the
work schedule and district water supply we can assume on average that half a day pump works
at water consumption level equal to one half of nominal capacity, 3 hours - equal to full
nominal capacity, 4 hours a day two pumps operate at water consumption level equal to nominal
capacity, 1 hour - 2 pumps operate at water consumption level equal to a half of nominal
capacity Operation at modes when water consumption does not correspond to the nominal
capacity causes power overuse

We recommend to drive cold water pumps via frequency regulated speed drive of REN - 11 type
manufactured by the Kharkiv association “Energosberezhenie” which automatically ensures
water pressure 1n the network and pump capacity mn compliance with water consumption

Electric power savings per year will be 39,128 kW/h
one y savings will be US$1,722 per year

Simple payback period will be 1 48 year

See details in Appendix A 5, ECO #5

ECO #6 OPTIMIZATION OF HOT WATER SUPPLY PUMP OPERATION - INSTALLATION OF
RECEIVER TANK

There are three pumps mstalled 1n parallel that serve the domestic hot water system The pumps
are 75kW, 11 kW and 15 kW each The 7 5 kW and 11 kW pumps are operated 24 hours a
day, 365 days a year Thus leads to energy waste because the hot water demand drops
significantly during the mght time when the plant 1s 1dle but the pumps continue to run and
unnecessarily overpressurize the piping

It 1s recommended that a timer controller be 1nstalled that will allow sequencing of the pumps to
match the hot water demand and elimiate excess pumping during periods of low demand that
ensures savings of 53000 kWh of electric power per year

Money savings will be US$2,333 per year
Simple payback period will be 4 months
See details in Appendix A 6, ECO #6

ECO#7 REDUCTION OF COMPRESSED AIR LOSS IN OIL AND MOISTURE SEPARATION

At the enterprise compressed air 1s supplied by plant compressor unit equipped with 2
compressors of 2VM 2,5-14/9 type with 90 KW motors and 1 compressor of 302VM-108/U4
with 75 KW motor

The sore point of the compressor unit 1s impossibility to operate the compressed air
dehumidifying system due to contamination of silica gel with o1l The situation 1s aggravated by
growing danger of explosion of o1l settling down 1n the piping as the result of cracking process
and self-inflammation which drives the plant to intensively purge the piping that requires up to
10% of produced compressed air

We recommend to nstall automatic o1l and moisture separator of MV-3 type with moisture trap
manufactured by the Black Sea shipyard In case of implementation of this proposal the
compressed air use for purging will be reduced, the reliability of the dehumidifying system wall
be ensured, electric power savings will be up to 3% or 4,000 kWh per year

Money savings at the price of US$0 044 per 1 kWh will amount to US$180 7 per year
Simple payback period 1s 1 31 year
See details in Appendix A7, ECO #7
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ECO #8 AUTOMATIC ENERGY USE METERING

Steam use metering at the plant 1s currently carried out by the flow meter installed at the sugar
plant boiler room

Once a month the bills are to be paid considering negotiated price of US$22 per 1 Gceal

Electric power 1s supplied to the plant via 10 kV cable and then distributed among workshops
with voltage of 0 4 kV

At each transformer unmit two three-phase electric meters are installed thus there 8 metering
stations altogether Each month the meter readings are taken manually and the used electric
power 1s paid for Considering the negotiated demand charge at US33 5 per 1 kW current
average price per 1 kWh 1s US$0 044

Detailed study of the plant has shown that calculation of steam, electric power, gas, compressed
air, cold and hot water consumption by separate production units 1s made with the help of
standard indicators and actual production output Instrumented submetering of energy 1s absent

We recommend to automate commercial and technological metering with the ITEK energy
metering and control equipment which 1s certified in Ukraine

In order to implement the ECO 1t 1s being planned to set up automatic metering of electric power
use at 8 stations and commercial steam metering at one point

Technological metering of steam will be implemented at 6 points, of hot water - at 3 points, of
cold water from deep wells - at 2 points

Money savings will be US$30,000 which 1s equal to the energy savings of 980 Gcal of thermal
energy and 160,000 kWh of electric power

Total costs will be approximately US$61,000
Simple payback period 1s 2 1 years
See details in Appendix A8, ECO #8

ECO#9 AUTOMATIC TEMPERATURE CONTROL IN COLD ROOMS

One of the major users of electric power at the plant 1s refrigeration which takes up around 75%
of total energy use

Refrigeration equipment 1s not equipped with product cooling temperature control systems

The control 1s centralized at the compressor house using the temperature of the returned 1ce
(chulled) water The basic control direction 1s maintenance of the maximum chilling temperature
that leads to overuse of cooling and electric power to generate 1t

We recommend to mstall within the primary refrigeration system and large end-use facilities
(cold rooms) cooling temperature controls Among these are the following tanks with coolers of
YalOSV-10 type at the butter unit, milk preparation umt, cottage cheese umt, condensed milk
and powdered milk workshops, air coolers and hydrogenated fat coolers at the powdered milk
workshop

Money savings will be US$12,500 or equal to 284,300 kWh of electric power
Total implementation costs will be approximately US$11,120

Simple payback period 1s 0 9 year

See details in Appendix A9, ECO #9

27

l



7.2. Long-term ECO

ECO#10 DECENTRALIZATION OF THERMAL POWER SUPPLY

The Kupyansk milk canning plant 1s supplied with thermal energy as superheated steam from the
Kupyansk sugar plant with the following parameters pressure - 30 kg/cm? , temperature - 400°C
then reduced to 12 and 5 kg/cm® The length of steam pipeline from sugar plant to the steam
distribution umt (SDU) of the milk plant 1s 620 m, diameter 1s 219 mm

It has been calculated that at the thermal energy consumption level n 1996 of 42392 Gcal the
losses were Q, = 2458 7 Gceal/year It should be noted that these losses will grow with the aging
of insulation and network

One of the primary requirements of milk processing technology 1s reliability of steam supply
The drop of gas pressure below nominal values or complete cut-off causes automatic shutdown
of production and start of machinery washing According to the data from the plant each year
sudden cut-offs of steam supply from the sugar plant occur which 1n 1997 have already
amounted to 156 hours In 1996 the losses at the milk plant were approximately 145 Geal/year

The enterprise receives from production lines annually around 48 7 thousand tonnes of
condensate which 1s not returned to the boiler unit

Instead of the existing system of thermal energy supply from the sugar plant boiler room we
recommend to build own boiler unit at the plant consisting of 3 steam boilers of modular design
with capacity of 10 tonnes of steam per hour and 1 water boiler of 2 5 Geal/hour capacity for hot
water supply Efficiency of the proposed equipment 1s © = 91%

The calculations have shown that implementation of such recommendation conceptually
changing the energy supply character of the plant will lead to the savings 1n thermal energy and
gas and also to substantial reduction of losses 1n production from interruptions 1n steam supply
Assuming the cost and commissioning of a new boiler umt of US$1050 thousand the payback
pertod will be 2 9 years Reduction of thermal energy use 1s 16,488 Gceal per year

See details in Appendix A10, ECO #10
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8. ENVIRONMENTAL IMPACTS OF RECOMMENDATIONS

The most efficient way of reduction of hazardous emission 1n the atmosphere 1s the decrease of
fuel and electric power use, thus the introduction of the above mentioned recommendations 1s
vital also from the environmental standpoint In this sections calculations have been made
supporting opportunities of natural gas and electric power savings

Thermal energy savings from implementation of the proposed measures for the entire plant wall
amount to E—

LIV WLIL U

ECO #1 - §, =650 Gcal per year
ECO #2 - §, =74,5 Gcal per year
ECO #3 -5, =369 Gcal per year
ECO #8 - §; =980 Gcal per year
ECO #10 - §,, = 16,488 Gcal per year
Total energy savings will be
Som =8, +8,+8; +§; +8,, =650+ 745+369 + 980+ 16,488 = 18,561 5 Gcal per year

Thermal energy savings calculated in the terms of natural gas we determine by the
following equation

Seu= Sumx bk =18,561 5 x 156 93/1 16 x 100 ? = 2511 thousand cubic meters

where b - specific fuel use for generation of 1 GCal of thermal energy with the 91%-efficient
boilers proposed in ECO #10,

k - calorie equivalent of conversion of standard fuel into natural gas

Natural gas combustion leads to emission into the atmosphere of carbon oxide CO and mitrogen
oxides NOy

The amount of prevented emission we determine in compliance with the “Methodological
nstructions for calculation of emission of pollutants 1n the course of fuel burming in the boilers with
the capacity below 30 tonnes per hour” by the equations

» carbon oxide emission - My, =0 001 x g, x Rx QxBx(1-q/100)=0001x015x 005
x36 72x 2511 (1 - 5/100) = 6 77 tonnes per year,

* nitrogen oxide emission - My, =0001xBx Qx K, =0001x 2511 x3672x 0107 =
9 88 tonnes per year

where Q@ - lower heat of natural fuel combustion, MJ per cubic meter,
B - fuel consumption, thousand cubic meters per year,
93 q, - heat waste due to chemical and mechanical incomplete combustion respectively, %,

R - factor taking mnto account a share of heat loss due to incomplete combustion
caused by the presence of CO 1 combustion products,

K, - parameter that characterizes presence of nitrogen oxides generated per 1 GJ of heat,
kg per GJ

The results of calculations are shown in Table 8 1

Electric power savings from mmplementation of the proposed measures for the entire plant wall
amount to

ECO #1 - W, =108 thousand kWh,
ECO #4 - W, =1 16 thousand kWh,
ECO #5 - W, =39 1 thousand kWh,
ECO #6 - W, =53 thousand kWh,
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ECO #7 - W, = 4 thousand kWh,

ECO #8 - W, = 160 thousand kWh,

ECO #9 - W, =284 3 thousand kWh
Total electric power savings will be
=W+W,+W+W, + W, + Wy + W, =108+116+391+53+4+160+284 3 =650
thousand kWh per year

W,

sum

According to the data of the Mimstry of energy of Ukraine average emissions from generation
of 1 thousand kWh were as follows

emissions of solid particles - 4 4 kg,
carbon oxide CO - 0 5 kg,

nitrogen oxides NO, -2 2 kg,
sulphur oxides §O, -9 9 kg

The results of prevented pollutant emission into the atmosphere through electric power savings
are given in Table 8 1

Table 8 1 Summarized mdicators of prevented pollutant emission mto the
atmosphere as the result of proposed ECO implementation
Type of emssion Reduction through Reduction through Total reduction
thermal energy savings } electric power savings per year
Solid particles, tonnes 286 286
Carbon monoxide, tonnes 67 033 703
Nitrogen oxides, tonnes 9 88 143 1131
Sulphur oxides, tonnes 643 643

Thus implementation of proposed measures will cut down pollutant emission nto the
atmosphere by 27 63 tonnes that will certainly improve ecological situation 1n the town of
Kupyansk
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APPENDIX A. ENERGY CONSERVATION
OPPORTUNITIES (ECO)
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A1l ECO#1 INSTITUTION OF32 AN ENERGY MANAGEMENT PLAN

ECO description

No formal energy management plan currently exists that will reduce losses related to operation
and maintenance Hence, there exists a great opportunity in the plant to improve 1its energy-
efficiency through simple energy management measures which are low-cost 1n nature and will have
immediate payback to the plant

A key to the successful implementation of an energy management plan 1s the appoimntment of
an energy-efficiency manager or commmttee whose primary role 1s to focus on improving energy-
efficiency Appointing an individual who 1s both knowledgeable and motivated by energy-
efficiency 1ssues will be a major step 1n saving energy at the plant This individual should

® have a technical background with a firm understanding of steam and electrical energy
systems,

® be able to work well with both plant workers 1n 1dentifying operation and mamtenance type
energy-efficiency opportunities and also be able to communicate these energy savings
opportunities to the management,

® be able to provide training to the plant workers on more energy-efficient practices and also
to help motivate them to implement such measures throughout the plant,

® be able to develop an energy management plan for making energy-efficiency improvements
over a 5 to 10 year period

Such a position currently does not exist It 1s therefore recommended that the plant appoint an
energy manager who can steer the plant toward a more energy-efficient use of energy

The following energy management type of improvements were found during the energy audit
and could be used as a starting point for implementing a more comprehensive plan

1 Metermg of Energy Consumed by the Whole Milk Products Plant Only total steam,
natural gas and electricity use are presently being metered There 1s no submetering at the
plant There are four main production units or plants at the Kupyansk milk plant whole
mulk products, condensed-mulk, powdered milk and can making Each of these umits
produces different items with differing energy needs However, since there 1s no
submetering 1t 1s rather difficult for the plant to know how the energy 1s being consumed at
the plant Moreover, without this information 1ts difficult to know which production unit
may be operating efficiently and which one needs to be improved through energy saving
measures

To demonstrate the benefits of energy submetering as a basic energy management tool 1ts
recommended that the Whole Milk Products Unut be fitted with a steam and electric submeters The
energy consumption data will then allow the plant to compare 1ts efficiency with similar whole mulk
product plants located in western countries and 1f necessary take steps to improve efficiency Also,
the steam meter will allow the plant to estimate the steam savings from installation of the
condensate recovery unit discussed 1n this report as an ECO It will be left up to the plant to add
submeters to the other three plants in the near future

2 Weather Strippimng of Doors and Windows The large doors located for example mn the
raw milk unloading area and the truck repair garage have anywhere from % an inch to 2
inches of air gaps These gaps allow cold winter air to freely infiltrate into the heated space
The gaps are so large, 1n the truck garage for example, that 1t 1s difficult for the heating
radhators to maintain comfortable working temperatures During the audit the average inside
temperature 1nside the truck garage was measured to be § degree C (45 degree F) while the
outside temperature was 1 degree C (34 degree F)

Another way that energy waste can be reduced 1n the truck repair garage 1s through the use of
a flexible exhaust hose that would enable the garage doors to remain closed when they test run the
engine of the trucks Currently, the garage doors are kept open when the truck engines are started
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to prevent the exhaust fumes from building up mside the garage But this wastes a lot of energy as
all the space heat 1s lost It 1s recommended that a small opening with a self closing flap be created
1n each of the large garage doors A flexible exhaust hose could then be extended from the truck
exhaust tail pipe and nserted through this opening to direct the truck exhaust fume straight to the
outdoors This will eliminate the need to have the large garage doors from having to be kept open
when the truck engines are test run 1n the garage The self closing flap would shut and prevent
outside air from infiltrating into the garage space when the truck engine 1s not running

Simularly, many windows are not tightly constructed Gaps can be seen along the frame and
the masonry opening These gaps allow cold air to infiltrate into the heated space 1n the winter and
thereby increase the load on the heating system Some areas, such as 1n the truck garage, had broken
windows These are a major source of infiltration and energy waste It 1s recommended that the
window glass be replaced or 1f this 1s not easily done then the opening should be closed with some
other appropriate material as a temporary measure

3 Improvement of energy-efficiency of cold storage rooms There are four mamn cold
storage rooms with the temperature requirements indicated 1n the table Al 1 below

Table A 11 Temperature Requirements of Cold Rooms
Cold Rooms Temp Set Pomntdeg C
Butter -2to-4
Sour Cream/Cheese -2 to +2
Whole Milk Products +4 to +6
WMP Delivery Dock +4 to +6

Four energy saving measures can be implemented that will help to reduce energy waste in the
cold rooms and are discussed below The first three focus on mmimizing infiltration of warmer and
more humid outside air into the cold rooms, especially during the summer months, and the fourth
1s a lighting energy saving measure

(a) Reduction of Infiltration Since the cooler air 1s denser 1t has a natural tendency to “spall
out” when the doors are opened The lost cold air 1s made up by the warmer surrounding air
infiltrating mto the cold rooms This warmer air then has to be cooled by the refrigeration system
Also, the surrounding air usually has a higher moisture content This moisture condenses out when
the air comes 1n contact with the refrigeration co1l This condensed moisture eventually starts to
freeze on the evaporator coil surface since the temperature of the refrigerant 1n the coil 1s below
freezing temperature This 1ce built up on the coil reduces the cooling efficiency of the coil resulting
1n higher energy use at the compressor

Cold air 1s lost continuously through the gaps in the cold doors and also when doors are opened
to load/unload goods Although infiltration losses cannot be totally eliminated sigmificant
reductions can be made with the following three recommendations

(1) Weatherstrippimng of Cold Room Doors It was observed that the cold room doors do not
shut tightly There were visible gaps when the doors are closed The cool air 1s constantly leaking
out of the cold rooms as a result The doors should be weatherstripped to provide a tighter closure
and minimize loss of cold air

(1) Re-scheduling of Fork Lift Operations The whole milk products (WMP) loading dock
door are opened to allow fork lift machines to enter the cold room for loading/unloading operations
The doors are kept open during these periods and significant amounts of cooling energy 1s wasted

It 1s recommended that the operations of the fork lift machines be modified to mimimize the
number of times the fork lifts have to go i and out of the cold room and also mimimize the tume the
that doors are kept open To the extent possible, any in-plant transfer operations or delivery using
the plant’s own trucks should be scheduled during times of the day when the outside air temperature
1s milder, for example, morning hours
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(u1) Installation of Plastic Curtains 1n Cold Rooms At present there are no barrers to
minimize the cold air lost during the loading and unloading operations when the doors are kept
open

It 1s recommended that plastic curtains be nstalled at the doors to create a vestibule barrier
agamst infiltration when the doors are opened during loading/unloading operations The barner will
significantly reduce the loss of cold air when the doors have to be kept open By mimmizing loss
of cold air from the rooms the cooling load and hence the compressor run-time will be reduced

(b) Installation of Automatic On/Off Light Switch for Cold Rooms Presently there are three
100 W ncandescent lamps that were observed to be left on at all times mn the butter and whole milk
products cold rooms It 1s recommended that a mechamcal door switch be added that will
automatically turn off the lights when the cold room doors are closed

4 Thermal energy and cooling waste monitoring thermal msulation of equipment wears
out due to various reasons that cause to heat loss It 1s recommended to monitor thermal
energy and cooling wastes using Raytek PM3L3SZ infrared non-contact thermometer

Energy Savings Estimate

It 1s difficult to estimate the energy savings from mdividual energy management measures, but
1ts not unreasonable, based on experience n the US, to expect savings anywhere from 1 to 5 percent
of the plants total energy use Since the plant pays approximately US$1 million annually 1n energy
bills even just 2 percent savings would result 1n US$20,000 savings annually

Implementation and commissioning costs

The costs are of two types One 1s a recurring cost for the salary of the energy-efficiency
manager and the other 1s the capital cost associated with implementing the recommendations above
The 1mmpact of the salary would be to lower the annual savings, however, this should not be seen as
eating away the savings but as an investment because the benefits of an energy-efficiency manager
more than outweigh the costs 1n the long run

Table A 12 Cost Estimates for ECO-1 Recommendations

Item Cost, USS
1 Meters for the Whole Milk Products Plant
® Thermal $1,000
® Electricity $1,000
2 Weatherstripping for Doors and Windows $1,000

3 Improve Energy Efficiency of Cold Rooms

® Weatherstripping of Cold Room Doors $100

® Rescheduling Fork Lift Operations 0

® Installation of Plastic Curtains $1,500

® Installation of Automatic Light Switch $200
4 Steam and cooling waste monitoring $1600
Total $6,400

Most of these measures can to be implemented in-house by the plant staff Therefore, the labor
costs are not included here
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Simple payback estimate

The typical salary for an energy-efficiency manager in Ukraine 1s US$3,000
The simple payback for instituting an energy management plan 1s
SP = 36,400/ ($20,000-33,000) = 0 38 years (4 6 months )

A2 ECO#2 THERMAL INSULATION OF CENTRAL STEAM DISTRIBUTION
UNIT

ECO description

During the mspection of the steam distribution system 1t was established that despite thermal
nsulation of main steam pipelines several branch pipes of the central steam distribution umt and
condensed milk canmng workshop do not have such 1nsulation Details of non-insulated piping are
given in Table A 2 1

Table A21

Purpose Location Length, | Diameter, | Number | t,°C
of piping Lm D mm of valves
1 Steam Steam distribution unit 8 102 1 110
2 Steam Steam distribution unit 3 219 2 170
3 Steam Canning w/shop 2 50 3 110
4 Steam | Cannmg w/shop 3 76 3 176
5 Steam | Canning w/shop 4 39 1 183
6 Steam Cannimg w/shop 4 76 1 156

The central steam distribution unit recerves superheated steam from the sugar plant boiler room
with the following parameters pressure - 30 kg/cm’® , temperature - 400° C After reduction the
pressure lowers to 12 and 5 kg/cm® Table A 2 1 shows temperatures based on actual measurements
of outer walls of steam piping

Annually the steam 1s consumed 80 hours a week, 52 weeks a year

We recommend that the steam piping should be fully insulated The thickness of msulation
should be selected dependent on the piping diameter and 1ts purpose (Table A 2 2)

Table A22

Purpose ] Diameter, mm | Insulation thickness, mm
1 Steam 102 - 219 100
2 Steam 50 -89 80

Annual energy savings estimate

We should determme thermal energy waste for insulated and non-nsulated pipes according to
the methodology below [Methodological mnstructions for determination of losses of fuel and energy
resources RD5 EDIV 015-008094 Minmashprom, Kiev, 1994]
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Thermal energy waste 1n non-insulated pipelines (Ccal/hour) 1s determined by the following
formula

an = gnm X Lo X k’
where g, - specific losses of non-insulated piping (Ccal/meter x hour),

k - correction factor depending on the outside temperature and difference
between pipe outer wall and outside temperatures,

L, - given length of piping, m
L=L+(Imxn)
n - number of valves within the section
For the pipeline #1 from Table A 2 1 we have
Q.. =300x 9 x 095=2565 Ccal/hour
Further calculations were carried out similarly and are summarized in Table A 2 3
Thermal energy waste of msulated (Ccal/hour) pipelines 1s calculated by the formula
0,=8,x(t;-t)xaxbxl,
where g, - specific loss over 1 meter of piping with the difference (¢, - 2,) = 1 °C depending on
the thickness of insulation ,
t, - temperature of pipe walls assumed as equal to temperature of heat carrier, °C,
t, - temperatureof air, °C,

a - correction factor depending on the thickness of msulation, thermal conductivity of
msulation material and temperature difference between heat carrier and air With
msulation thickness up to 100 mm and temperature difference up to 300 °C a=1 [1],

b - wind correction factor (with wind velocity of 5 m/sec) [1, Table 1]

Presently 1t 1s realistic to cut down waste 1n the thermal networks by using modern efficient
types of thermal insulation materials such as cellular plastics, Styrofoam and other materials with
thermal conductivity of 0 03 - 0 05 Ccal/ (m x hr x°C) We assume the use of these pipmg insulation
materials

For pipeline #1 from Table A 21
0,=0231x(110-15)x1x104x9=2054 Ccal/hr

Similar calculations were carried out for all pipelines and are shown i Table A 2 3 savings are

recerved taking into account the length of a pipeline and full savings - considering the steam
distribution system efficiency

Table A2 3
Pipeline | Given Thermal waste Thermal waste Savings
No length | without insulation | with insulation
L, m 0,..» Ccal/hr 0,,, Ccal/br Sy, Ccal/hr

I 9 2565 2054 2359 6
2 5 6720 293 4 6426 6
3 5 855 876 767 4
4 5 3120 176 5 29435
5 5 3648 2258 34222
6 5 2160 164 8 19952

Total 17945 3

Thus annual savings should amount to
§,=17,914 8 Ccal/hr x 80 hrs x 52 weeks = 74 5 Geal/year
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Annual cost savings estimate

Cost of 1 Geal - C;o = US322
Annual savings
Sy=8,x8;.=745x22=US$1,640

Implementation cost

Total cost of necessary msulation for the plant 1s
C,y=US$500

Installation costs Cpy = US$400

Total estimated costs
Crsr = Cpy +Croy = US$500 + US 5400 = US$900

Simple payback estimate

Annual savings S,, = US$1,640
Implementation costs Cggr = US$900
Simple payback SP = Cy,/S,, = 900/1,640 = 0 55 year

A3 ECO#3 RECOVERY OF CONDENSATE FROM WHOLE MILK PRODUCTS
WORKSHOP

Description of ECO

The condensate generated from the steam supplied to the whole milk products workshop 1s
dramed to the sewer system The temperature of the condensate was measured to be 78 degrees C
at the point where 1t was being discharged to the sewer drain The plant staff estimates that a total
of 6,570 tons of condensate 1s generated by the whole milk products workshop Sensible heat can
be recovered from 83 percent of this condensate as a source of hot water for domestic hot water use
The remaining 17 percent 1s lost as flash steam

The load profile of the hot water system coincides with that of the condensate generated 1n the
whole milk products workshop This makes for a good match between the availability and demand
for the condensate The peak usage periods occur 1n the summer

The primary savings will come from the reduction in the consumption of steam used for heating
domestic hot water There will also be some secondary savings from reduced well pump operation
due to the reduced load on the well make-up water for domestic heating purposes However, there
will also be additional electrical energy consumed by the new condensate pump offsetting the
savings from the well pump Therefore the secondary savings will be minor and have not been
considered in the energy savings estimates below

It 1s recommended that a condensate recerver tank be nstalled 1n the whole mulk products
workshop and piping be imnstalled from the process equipment to route the condensate to this tank
The condensate 1s then pumped over to the steam distribution room to the existing domestic hot
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water tanks The condensate pump 1s controlled by a float level in the new condensate recerver tank
The new rece1ver tank and associated piping will be insulated

Energy Savings Estimate

The whole milk plant receives steam from the main distribution room at a pressure of 12
atmospheres (176 psig) This pressure 1s reduced nside the plant to the requirements of individual
processes If the condensate 1s drained to the new condensate recerver tank at atmospheric pressure
approximately 17 percent of the condensate will flash mto steam This represents a 83 percent
recovery The temperature of the condensate measured during the energy audit was 78 degree C
(172 degree F) The temperature of the deep well make-up water 1s 15 degree C (60 degree F)

Q= (m * [hy- h,])Ve
Q = annual savings 1n energy, Btu [Geal],
m = annual condensate available from the whole milk products workshop, Ib/year,
h, = enthalpy of deep well water at 60 degree F, Btu/lb,
h, = enthalpy of condensate at 172 degree F, Btw/1b,
e = efficiency after dynamic and heat losses 1n piping from the sugar plant

Using the above equation and information from the plant we can calculate the annual energy
savings

m = 6,570 tons/year x 0 83 x 2,200 1b/ton = 12,000,000 lbs/year
h, = 28 Btu/lb (from steam tables)
h, = 140 Btw/Ib (from steam tables)

e =0 95 based on temperature and pressure measurements at the sugar plant and the steam
distribution room, the enthalpy of the superheated steam was 5 percent lower
representing transmuission losses

0 = (12,000,000 1bs/year * (140 - 28) Btu/1b)/0 95 = 1,465 2 million Btu/year
Converting to Gceal (1 Geal =3 968 million Btu)
Q = 369 Gcal/year
Annual Cost Savings = 369 Gcal/year * Hr 40 /Gcal = Hr 14,760 [$8,100]

Implementation Costs

The cost of the equipment 1s given 1n the table A 3 1 below The cost of the condensate receiver
tank, pump and controls 1s based on model A2111S The exact model and sizes will need to be
established more closely during the engineering design phase with the help of the equipment
supplier The labor for installation 1s to be provided by the plant The estimated time from ordering
the condensate handling equipment to clearing customs 1s 60 to 65 days or approximately 2 months
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Table A 31 Cost Estimate for Implementation of ECO-3

Item Cost, USS Cost, Hr
1 Condensate receiver tank, pump and controls $7,500 13,875
2 Five 1-1/2" steam traps ans stramers $2,000 3,700
3 Five 1-1/2" gate valves threaded 300 ps1 $500 925
Subtotal $10,000 18,500
4 Shipping and customs duty on equipment Add 60% $6,000 11 100

5 Piping Sch 40 Steel mcluding supports and fittings
200 feet of 4" $3,000 5,550
200 feet of 1-1/2" $1,000 1,850

6 Insulation Fiberglass with all service jacket

Two mch thick for 200 feet of 4" $1,000 1,850
One and a half inches for 200 feet of 1-1/2" $400 740
Total $21,400 Hr 39,600

Note Quantities for fittings, valves, etc and piping lengths will depend on the routing and final mstallation
design Exact requirements will be determuned durmg the implementation phase by the condensate system vendor and
plant staff

Simple payback estimate

The simple payback 1s = $21,400/$8,100 = 2 62 years

A4 ECO#  AUTOMATIC CONTROL OF DEEP WELL PUMPS
ECO description

The sources of potable water at the enterprise are 2 deep wells in which ETzV 8-25 deep well
pumps are nstalled each with 25 m*/hour capacity The pumps fill a 350 m? storage reservoir

Reservorr filling 1s controlled visually with the help of a float level gauge that leads to
accidental overfilling of the reservoir

We recommend to install a pump automatic control appliance depending on the level of water
1 the reservoir which will prevent overfilling

Annual energy savings estimate

Electric power savings will happen by exclusion of the reservoir overfilling There 1s no record
of such cases Let us assume that the pumps overfill the reservoir especially at mght when the level
1s invisible from the pump room window

Overall water losses are estimated at 5=3%

Electric power savings per year will be
S;=GuxbxP/Gp=1204x 003 x825=1 16 thousand kWh, where Gy, 1s overall use

39



of water in 1996, G,,=120,4 thousand cubic meters,
b 1s a loss, b=3%,
P, 1s capacity of pump electric motor, kW,
G, 1s capacity of the pump, cubic meters per hour

Annual cost savings estumate

Money savings from exclusion of deep well water losses at its cost of Cp,=US$0 54 per 1 cubic
meter taking mnto account depreciation of buildings and equipment, wages of operation personnel
O & M costs water use and other costs will be

S,=Gy,xbxCyp=1204x 003 x054=US31 95 thousand
Total savings will be
8y,=8, =US$1,950 per year

Implementation costs

Cost of level float - C,=US$1,470

Cost of materials - C,=US$60

Design costs - C;=1US$200

Construction and 1nstallation costs - C, = US$300

Total projected costs
Ceoy = CHC,HC;+C, = 1,470+60+200+300 = US$2,030

Simple payback estimate

Annual savings 1n costs - S, =US$1,950
Commissioning costs - Cgop = US$2,300
Simple payback
SP=Copl Sy, = 2,300/1,950 = 1 04 year

A S ECO#5 AUTOMATIC CONTROL OF COLD WATER PUMPS
ECO description

Cold water supply 1s from the plant deep well via a 350 m® storage reservoir In the pumping
unit there are 3 network pumps of 4K6 type with electric motors P=11kW Pressure 1n the supply
system p=4kg/c m*> Based upon the load schedule one pump 1s usually operated, but n case of
pressure drop the second pump 1s started on call from a workshop, 1ts shutdown time 1s determined
by the pump room operator independently The pump room supplies also outside consumers
(residential buildings, kindergarten)

Judging from the pump operation log filled out by operation personnel and analysis of the
work schedule and district water supply we can assume on average that half a day pump works at
water consumption level equal to one half of nominal capacity, 3 hours - equal to full nominal
capacity, 4 hours a day two pumps operate at water consumption level equal to nominal capacity,
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1 hour - 2 pumps operate at water consumption level equal to one half of nominal capacity
Operation at modes when water consumption does not correspond nominal capacity causes power
overuse

We recommend to drive cold water pumps via frequency regulated variable speed drive of
REN - 11 type manufactured by the Kharkiv association “Energosberezheme” which automatically
ensures water pressure 1n the network and pump capacity in compliance with water consumption

In this case variation of pump capacity will be determined by the formula
0,=Qyxn/ny
where @, _ 1s nominal capacity of the pump, cubic meters per minute,
n, 1s pump rpm ensuring necessary output of the @, pump,
an - 1s nominal rpm of the pump
Power consumed by the electric drive 1s determined by the formula
N, =Ny (n/n,)’, kWh
where N, - 1s nommnal capacity of electric motor, kW,
N, - 1s consumed power at the », rpm, kW

Annual energy savings estimate

Calculation results are shown m Table A 51

Table AS1
Water use as Operation Consumed power at Consumed power Daily
share of @, | hours per day | the basic variant, kW with REN, kW savings AE,
kWh
QI1=0N/2 10 11 138 962
02=20N/2 1 22 i1 11
Total 1072

Annual electric power savings will be
SA=rEx365=1072x365=39,128 kWh

Annual cost savings estimate

Money savings at the price of US$ 0 044 per 1 kWh will be
Sy=Spx 0 044=39,128 x 0,044=US$1,722 kWh

Implementation costs

Cost of REN-11- C,=US$2,550

Cost of nstallation and construction are insignificant and will by carried out by the plant
personnel

Total estimated costs
Coon =C; = US$2,550
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Simple payback estimate

Annual savings 1n costs - §,, = US$1,772
Commusstoning costs - Cggpe = USS$2,550
Simple payback
SP = Coop/Sy=2,550/1,722 = 1 48 years

A 6 ECO#6 OPTIMIZATION OF HOT WATER SUPPLY PUMPS

Description of ECO

There are three pumps 1nstalled 1n parallel that serve the domestic hot water supply system
The pumps are 7 5 kW, 11 kW and 15 kW each The 7 5 kW and 11 kW pumps are operated 24
hours a day, 365 days a year This leads to energy waste because the hot water demand drops
significantly during the night time when the plant 1s 1dle but the pumps continue to run and
unnecessarily overpressurize the piping T

It 1s recommended that a timer controller be installed that will allow sequencing of the pumps
to match the hot water demand and eliminate excess pumping during periods of low demand The
large 15 kW pump can be programmed to run during peak periods and the smaller 7 5 kW pump can
be operated the rest of the time In order for the timer to control the pump motors, a magnetic motor
starter would have to be installed in the power line going to each motor The timer would be
installed as part of the lower voltage control circuat which will make or break the contacts in the
motor starter to start/stop the motor automatically

Energy Savings Estimate

Atpresenta7 5 kW and 11 kW pump are run 100 percent of the time If a loading factor of 75
percent 1s used the total energy consumed annually by these 1s calculated as follows
O, =kW*LF*H
0, = Existing electrical energy consumption, KkWh/year
kW = Power consumption by the pump motor, kW
LF =Motor loading factor
H = Annual Hours of Operation of the pump, hours/year
Therefore for the existing pump operation
O, =(75+11) kW * 0 75 * 8760 hours/year = 121,545 kWh/year

With the new timer control, the large 15 kW pump and the small 7 5 kW pump can be
programmed to run based on demand The pumps can be programmed to switch back and forth
several times a day to match hot water demand Also, the small pump can be programmed to run
on the weekends Since washing determines the peak load of the hot water use and this operation
1s carried out only at certain times during the day, 1t 1s anticipated that the larger 15 kW pump will
be needed for 1/3 the time during the week days and O percent of the time on the weekend
Similarly, the smaller 7 5 kW pump will operate the rest of the time 2/3 of the time during the
weekdays and 100 percent of the time over the weekends The annual energy consumption of this
arrangement can be estimated as follows

0, = Energy consumed by the small pump + Energy consumed by the large pump
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Using the same general equation as was used for estimating the existing energy consumption,
we can calculate the energy consumption of the new arrangement

Q,=75kWx09x6,672 hours/year + 15 kW x 0 75 x 2,088 hours/year
0,= 68,526 kWh/year
Annual Energy Saved, $; = 01 - 02 = 121,545 - 68,526 = 53,019 kWh/year

Annual cost savings estimate

Annual Cost Savings, SC = 53,019 kWh/year x US$0 044 =US$2,333

Implementation Costs

One two-channel timer and two magnetic motor starters will be needed to automate the
operation of the hot water pumps (see Table A 6 1 below)

Table A 6 1 Cost Estimates for ECO-6

Items Costs, USS Costs, Hr
1 One 7-day programmable timer Omron Model H5S-FB 3180 333
2 One magnetic motor starter for 15 kW motor Allen Bradley 3200 370
Model with overload relays
3 One magnetic motor starter for 7 5 kW motor Allen Bradley $120 222
Model with overload relays
Subtotal 3500 925
4 Shipping and customs duty Add 60% $300 555
Total 3800 1,480

Simple payback estimate

Simple Payback = $§800/$2,333 = 0 34 year (4 months)

A7 ECO#7 REDUCTION OF COMPRESSED AIR LOSSES IN OIL AND
MOISTURE SEPARATION

ECO description

At the enterprise compressed air 1s supplied by plant compressor unit equipped with 2
compressors of 2VM 2,5-14/9 type with 90 KW motors and 1 compressor of 302 VM-108/U4 type
with 75 KW motor

The sore point of the compressor unit 1s impossibility to operate the compressed air
dehumidifying system due to contamination of silica gel with o1l The situation 1s aggravated by
growing danger of o1l explosion settling in the piping as the result of cracking-process and self-
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inflammation which makes the plant intensively blow through the piping that requires up to 10%
of produced compressed air

We recommend to install automatic o1l and moisture separator of MV-3 type with moisture trap
mlnufactured by the Black Sea shipyard In case of implementation of this proposal the compressed
air use for purging, the reliability of the dehumudifying system will be ensured, electric power
savings will be up to 3%

Annual energy savings estimate

At the compressor room there 1s no metering of energy used for generation of compressed air
and compressed air output By the measurement results of 11 20 97 1t was established that the plant
was supplied with one compressor of 302 VP-10/8U4 type which was operational for 10 hours with
total runtime RT=50%

Hence, electric power savings will be
S=P xThxRTxT,xf=75x10x05x365x003=4,106kWh,

where P, - 1s capacity of compresso, kWh,
T, - 1sruntime during a day, hours,
RT - 1sruntime, %,
T, 1s operation days 1n a year,
f - 1ssavings factor, f=0 03

Annual cost savings estimate
Money savings at the price of US$ 0 044 per 1kWh will be

S,/ =Sy x 0 044=4106 x 0,044=US$180 7

Besides, money costs will be reduced for silica gel purchase which 1s now uretrievably lost
because of o1l content, compressor runtime will decrease, O & M expenses will be saved which
according to the data from the plant amount to §,,, = US$500

Total savings will be
8,80 tSy =180 7+500=US$680 7

Implementation costs
Cost of o1l and moisture separator - C=US$735
Cost of installation and construction - C,=US$160
Total estimated costs

Ceon =C;+ C= 735+160=US$895

Simple payback estimate

Annual savings i costs - §,,=US$680 7
Commussioning costs - Cgopr = USEE95
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Simple payback
SP = Crop/Sy = 895/680 7 =1 31 years

A8 ECO#8 AUTOMATIC ENERGY USE METERING

Steam use metering at the plant 1s currently carried out by the flow meter installed at the sugar
plant boiler room

Once a month the bills are paid at the negotiated price of US$22 per 1 Geal

Electric power 1s supplied to the plant via 10 kV cable and with the help of four transformer
units - TP1 (2 x 1000 kVA), TP2 (2 x 560 kVA), TP3 (2 x 400 kVA), TP4 (2 x 400 kVA) 1s
transformed 1nto 0 4 kV and distributed among workshops

At each transformer unit two three-phase electric meters are installed, thus there are 8 metenng
stations altogether Each month meter readings are taken manually and used electric power 1s paid
for Considering the negotiated demand charge at US$3 5 per 1 kW current average price per 1 kWh
1s US$0 044

Detailed study of the plant has shown that calculations of steam, electric power, gas,
compressed air, cold and hot water consumption by separate production umts are made with the help
of the standard indicators and actual production output Instrumented metering of energy carriers
mnside of the plant 1s absent

We recommend to automate commercial and technical metering using the ITEK technical
instruments manufactured by the Energiya R & D mstitute n Kiev These instruments are
metrologically certified m Ukrame and are designed for continuous and periodical
measurement/registration of physical values

Introduction of the ITEK-X1X allows consumers to pay their electric power bills by the one-
rate tariff differentiated according to the daytime zone which 1n conjunction with the measures of
reduction of the maximum hour consumption provides a considerable cost effect that has been
proven by more than annual operation at numerous Ukrainian facilities

ITEK-210 and ITEK-310 are intended for commercial and technical metermg of electric power
(differentiated by time) and build-up of automatic metering and control systems of electric power
use (AMCSEPU) 1n combination with electric meters of three-phase induction type equipped with
pulse generation devices (E440, E870, UP-1, UP-2, UP-3, SU-500) or electronic (Siemens, Landys
and Gyr, Alpha-ABB, etc ) with pulse output They support 64 (for ITEK-210) or 12 (for ITEK-310)
metering channels, 4 tanff zones, day schedule for all metering channels 1s a 5 days’ mimimum, 2
independent data interfaces

ITEK-210 can be used in combination with or instead of the installed TsT-5000 systems by
connection to the existing matrix of primary measurement converters The ITEK-210 1s included
1n the State register of measurement devices of Ukraine

The ITEK-410 1s designed for 4 metering channels and 1s similar to the above devices
Additionally 1t supports tariffs differentiated by peak consumption and demand, and provides
monitoring and control over consumption process Daily schedules from 4 channels are stored for
not less than 1 month
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Introduction of ITEK-X2X allows consumers to meter resources with high accuracy and pay
the bills for actual consumption but 1n proport.on to the area

ITEK-220 and ITEK-320 are designed for automatic commercial metering and telemetric
control of supply and consumption of liquids, gases, steam and thermal energy in combination with
any primary measurement converters of consumption, temperature, pressure and pressure drop with
standardized output parameters at supplier’s (thermal power plant, district heat, boiler houses) and
consumer’s sites (industrial enterprises, public utility facilities) The ITEK-X20 devices are
designed 1 conformity with requirements of RD-50-213-80, PR34-70-010-85, State standard 6651-
84 and recommendations R75 of the Ministry of health

ITEK-220 and ITEK-320 ntended for the facilities of the first metering group (up to 4
facilities) with a complex configuration of supply and recovery piping (ITEK-220), and for the
facilities of the first or second metering groups (one facility) (ITEK-320)

In order to implement the ECO 1t 1s being planned to set up automatic metering of electric
power use at 8 stations and commercial steam metering at one point After completion of the new
boiler room equipped with gas metering system the steam meter will be transferred to the boiler
room output

Technological metering of steam will be implemented at 6 points, of hot water - at 3 points, of
cold water from deep wells - at 2 points

Annual energy savings estimate

Judging from the expenience expected savings from introduction of own automatic metering
at the plant and energy use planning and control system will be not less than 3%

Hence, based on the 1996 data annual savings of thermal energy will be 980 Gcal, of electric

“Avn

power - 160 thousand kWh

Annual costs saving estimate

Currently the plant pays for the energy US$1 mIn Thus the energy savings in money terms will
amount to

Sg=1,000,000x 0 03 = US330,000
Implementation costs

The results of equipment and labor cost estimates are given in the Table A 8 1
Cost of equipment and construction in US$
Commercial metering of steam and electricity = US$16,200
Technical metering of steam,hot and cold water = US$36,800
Labor = US'$8,000
Total estimated costs
Cest = US361,000

46



Simple payback estimate

Annual savings i costs - S,,=US$30,000
Commussioning costs - Cgpp = US$61,000
Simple payback

SP = Cppyf Sy = 61,000/30,000= 2 1 years

ELECTRICITY
Equipment Table A 81
# Item Price, US$ Qty Total, US$
Metering terminal
E 1 | ITEK-210 metering device with built-in phone modem (1200b),
UPS and sequential interface 3,925 1 39257
E 2 | Cabmet with switching equipment 376 1 376
E 3 | Control cable KVVGe (2 x 1 5), meters 27 960 2592
E 4 } Electric meters manufactured by JSC “Rostok” 1075 8 860
E 5 | S16 electric meters 699 4 2796
Metering operator’s workplace
E 6 | Decoupling module for sequential interface 193 6 1 193 6
E 7 | Basic software with password 3495 1 3495
Utility billing operator’s workplace
E 8 | Remote phone modem (1200 baud, dedicated/switched channel) 193 6 1 193 6
E 9 | Basic software with password 3495 1 3495
Total (equipment) 11,636
Work
# Item Price, US$ Qty Total, US$
W1 | Installation of Rostok meters 538 84 4304
W 2 | Installation of ABB Metronika Alpha A1R meters 2151 1 860 4
W3 | Sensor matrix assembly (connection of meters to controller) 10753 1 10753
W4 | Commussioning of hardware and software 2354 6 1 2354 6
W 5 | Preparation of design documents 1129 I 1129
W 6 | Metrological certification of the installed metering system 16129 1 16129
W 7 | Preparation for commercial metering 5376 1 5376
Total (work) 8000 2
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STEAM
Equipment Continuation of Table A 8 1
# Item Price, USS Qty Total, US$
Commercial steam metering at 1 pomnt (400 °C, 30 atm,
E1 ] D=219 mm) 806 5 1 806 5
Onfice plate with piping section
E 2 | Leveling condenser vessels 0 2 0
E 3 | Settling vessels 2
E 4 ] Needle-type valve 161 9 1449
ES | Pulse tube 807 t 807
E 6 | Steam pressure sensor (Sapfir 22DA) 268 8 1 268 8
E 7 | Pressure difference converter of Sapfir 22DI-2M type 4301 1 4301
E 8 | Steam temperature sensor 269 1 269
E9 |} Cold water temperature sensor 269 1 269
E 10 | Control cable KVVGe (7 x 1 5), meters 27 100 270
E 11 | ITEK-320 computer 18817 1 18817
E 12 } ITEK-320 power back-up 268 8 1 2688
E 13 } Cabinet with switching equipment 3763 1 3763
Total (equpment) 45816
# Item Price, US$ Qty Total, US$
Commercial steam metering at 6 points (400 °C, 5-12 atm,
D=76-102 mm)
E 1 | Onfice plate with piping section 806 5 1 8065
E 2 | Leveling condenser vessels 0 12 0
E 3 | Settling vessels 12
E 4 |} Needle-type valve 161 54 869 4
ES5 | Pulse tube 807 6 4842
E 6 | Steam pressure sensor (Sapfir 22DA) 268 8 6 1612 8
E 7 | Pressure difference converter of Sapfir 22DI-2M type 4301 6 25806
E 8 | Steam temperature sensor 269 6 161 4
E 9 ] Cold water temperature sensor 269 2 538
E 10 | Control cable KVVGe (7 x 1 5), meters 27 1200 3240
E 11 | ITEK-220 computer 3494 6 2 6989 2
E 12 | ITEK-220 power back-up 4301 2 8602
E 13 | Cabmet with switching equipment 3763 2 7526
Total (equipment) 18,4107
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WATER
Equipment Contimuation of Table A 81
# Item Price, US$ Qty Total, US$
Techmeal hot water metering at 3 points (D=50-78 mm)
E1l Onifice plate with piping section 806 5 3 2419 5
E2 | *Filters 807 3 2421
E3 | *Needle-type valve 16 1 21 3381
E 4 | *Pulse tube unit 807 3 2421
E 5 | *Pressure difference converter of Sapfir 22DI-2M type 4301 3 1290 3
E 6 | Hot water temperature sensor 269 3 807
E 7 | Cold water temperature sensor 269 1 269
E 8 | Control cable KVVGe (7 x 1 5), meters 27 900 2430
E9 |} ITEK-220 computer 3494 6 1 3494 6
E 10 | ITEK-220 power back-up 4301 1 4301
E 11 | Cabinet with switching equipment 3763 1 3763
Total (equipment) 11,370 7
Techmical cold water metering at 2 points ( D=50~78 mm)
E1 ] Onfice plate with piping section 8065 2 8065
E2 | *Filters 807 2 1614
E 3 | *Needle-type valve 16 1 14 2254
E 4 | *Pulse tube unit 807 2 1614
E 5 | *Pressure difference converter of Sapfir 22DI-2M type 4301 2 8602
E 6 | Cold water temperature sensor 269 2 269
E 7 | Control cable KVVGe (7 x 1 5), meters 27 800 2160
E 8 | ITEK-320 computer 18817 1 18817
E 9 | ITEK-320 power back-up 26838 1 268 8
E 10 | Cabinet with switching equipment 3763 1 3763
Total (equpment) 77351

* Instead of flow metermg by pressure drop (marked wath asterisk) ultrasonic flow meters or turbme-type meters
can be used

ECO #9 AUTOMATIC TEMPERATURE CONTROL IN COLD ROOMS

One of the major users of electric power at the plant 1s refrigeration which takes up around
76% of total energy use The dynamics of value change 1s shown 1n the Table A 9 3
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Table A 9 3 Dynamucs of electric power use for cooling generation

Year Cooling Specific use, | Electric power | Industrial electric Share of
generation, Geal kWh/Gcal use, thousand power use, industrial use,
kWh thousand kWh %
1995 4203 757 3181 5516 576
1996 5749 757 4352 5686 76 5
1997, 9 4980 757 3770 4955 76 1
months

Primary cooling users are cooling units at WMP workshop - 53 units with total capacity Q =
456 Mcal per hour, condensed mulk canning workshop - 13 units with total capacity Q = 882 Mcal
per hour, powdered milk workshop - 11 umts with total capacity Q = 610 Mcal per hour

The operation modes of the equipment vary part of the equipment 1s operated round the clock,
part of 1t - only during worktime Cooling equipment 1s not equipped with product cooling
temperature control systems The control 1s centralized at the compressor house using the
temperature of the returned ice (chilled) water The basic control direction 1S maintenance of the
maximum chilling temperature that leads to overuse of cooling and electric power to generate 1t

We recommend to install within the primary cooling generation system and large end-use
facilities (cold storage rooms) cooling temperature controls First and foremost these are the
following tanks with coolers of YalOSV-10 type at the butter umt, milk preparation unit, cottage
cheese unit, condensed milk workshop - 28 units, butter rooms and storage rooms - 4 umts, delivery
facility - 5 rooms, powdered milk workshop storage room, air and hydrogenated fat coolers at the
powdered milk workshop

All 1 all 1t 1s recommended to install 46 temperature controls of TAM type with
electromagnetic valves

Implementation of this ECO will result in reduction of cooling use and correspondingly of
electric power by 5% or 284 3 thousand kWh

Annual energy savings estimate

Judging from the test data estimated savings from introduction of temperature controls will
allow to cut down cooling consumption by 5%, electric power savings will be

Sg=0,x005xb=5749x 0 05x 757 = US$284,300 kWh
where @, - cooling generation in 1996, Geal,
b - specific use of electric power for generation of 1 Geal of cooling, kWh/Geal

Annual cost savings estimate

The energy savings in money terms at the electric power cost of US$0 044 per 1 kWh wuil
be

Sy =S8gx 0,044 = 284,300 x 0 044 = US$12,500 per year
Implementation costs

Cost of temperature controls and electromagnetic valves
C,=US$220 x 46 =US$10,120
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Design costs - C,=1US$1,000
Total estimated costs
Coou=C+C,=10120+1000=US311,200

Simple payback estimate

Annual savings 1n costs - §,, = US$12,500
Implementation costs - Cggy, = US$11,120
Simple payback
SP = Crop/Sy = 11,120/12,500= 0 9 year

A 10 ECO#10 DECENTRALIZATION OF THERMAL ENERGY SUPPLY -
INSTALLATION OF NEW BOILERS

ECO description

The Kupyansk milk canning plant 1s supplied with thermal power as superheated steam
from the Kupyansk sugar plant with the following parameters pressure - 30 kg/cm?,
temperature - 400° C which 1s reduced to 12 and 5 kg/cm® The length of steam pipeline from
sugar plant to the steam distribution unit of the milk plant 1s 620 m, diameter 1s 219 mm

Steam parameter measurements of 11 19 1997 showed the following
- daily steam flow G=98 tonnes,
- steam temperature

1) at the sugar plant boiler room output - ¢, = 420 °C,

2) at the steam distribution umit input - £, = 340 °C,

3) median ambient temperature -3 °C,
- steam pressure at the steam distnbution umt input - P, = 29 kg/cm’

Losses 1n the supply line at the day of measurement were

AQ=G(1,-1,)x 10°=98,000(782 9-737 6) x 10°=4 45 Gcal/day (5 8%),
where 1,1, 1s steam enthalpy respectively at the boiler room and steam distribution umit,
;=782 9 Geal/kg, 1,=737 5 Geal/kg

It 1s established that at the annual use of thermal energy 1n accordance with statistical data in
conformity with the form Nol1l MTP “Report on the results of the use of fuel, thermal and
electric energy” 1 1996 of 42,392 Geal losses can be evaluated as Q,=2458 7 Geal/year It
should be noted that these losses will grow with the aging of the insulation and network

For the production purposes in compliance with the design data saturated steam should be
used according to Table A 10 1

Table A10 1
Name of w/shop Steam pressure, kg/cm’ | Amount of steam, tonnes/hour
1 Milk canning 12 12
2 Powdered mlk 12 10
3 Whole milk product 6 5
Total 27
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The necessary 12 kg/cm? pressure parameter 1s achieved by reduction of 30 kg/cm? pressure
which caused thermal energy losses at the measurement day of 11 19 1997 to the amount of

2Q,=G(11;) x 10°=98,000(782 9-664 7) x 10°=7 13 Gcal/day (9 87%),
where i; - 1s enthalpy of saturated steam at the design parameters
pressure P,=12kg/cm’, temperature £,=181°C, 1, =664 7 Gcal/kg
Or 1f recalculated per annual consumption 1 1996
20;=42,392 x 0 0987=4184 1 Gcal/year

The supplied steam 1s superheated which causes disruptions in milk processing technology
and the plant 1s considering the possibility of moisturizing the steam by mjection of condensate
mto steam piping

One of the main requirements of milk processing technology 1s reliability of steam supply

Steam pressure drop below the nominal value or complete cut-off causes automatic stop of
production and start of equipment washing procedure According to the enterprise data in the
course of each year there are occurrences of steam supply cut-offs without prior warning from
the sugar plant boiler room which amounted to 156 hours 1n 1997 In 1996 the milk plant losses
amounted to approximately 145 Gceal of thermal energy

The plant after steam use 1s getting around 48 700 tonnes of condensate which 1s not
returned to the boiler room

Losses of thermal energy due to failure to recover condensate are
aQ=G (t;¥xgr,) x 10°=48,683(171 3+0 056 x 499 5) x 10° = 9,701 Gceal/year,
where G, - 1s amount of dumped condensate, tonnes per year,
Go=Qyx ¢/1,=35,904 x 10° x 0 001/737 5 = 48,683 tonnes/year,
0, - thermal energy use for production purposes 1 1996, Geal,
g - specific water content in steam, g=0 001 tonnes/kg at P=8 kg/cm?,
¢, - thermal energy content of condensate at pressure P,=8 kg/cm?, Ccal’kg
t,=171 3 Ccal’/kg,
x¢ = share of unused steam, kg/kg
Xg= S\/P3 =0 02\/8=0 056,
r, - vaporization heat at P;=8 kg/cm?, Ccal/kg
r;, - =499 5 Ccal/kg

Instead of the existing system of thermal energy supply from the sugar plant boiler room we
suggest to build own boiler unit at the plant consisting of 3 steam boulers of modular design with
capacity of 10 tonnes of steam per hour and 1 water boiler of 2 5 GCal/hour capacity for hot
water supply Efficiency of the proposed equipment 1s 1 = 91%

Annual energy savings estimate

Thermal energy savings in case of transfer to decentralized thermal supply will be based
upon the following

1 Elmmination of losses 1n the steam pipeline from the boiler room to the steam distribution
unmit, @,=2,458 7 Geal/year

2 Elmination of losses during steam pressure reduction from 32 kg/cm2 to 12 kg/ ,
0,=4,184 Gcal/year

3 Assurance of 100% recovery of condensate from used steam, Q,= 9,701 Gcal/year
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4 Prevention of losses from interruptions n steam supply causing product rejection, @,

~145 Geal/year
Total annual savings
Oy =0,+Q,+0;+0,=2458 7=4184 = 9701 = 145 = 16,488 7 Gcal

Annual cost savings estimate

Money savings at the price of thermal energy of US$21 62 per 1 Geal will be
Sy =0y x2162=16488 7x 21 62 =US$ 357,000

Implementation costs

Costofboilers - C,=US$440,000
Cost of materials - C,=1US$68,000
Design costs - C,=1US$72,000
Construction and 1nstallation costs - C, = US$450,000
Total estimated costs
Ceoy = C1+C2+C3+C4 = 440,000+68,000+72,000+450,000 = US$1,050,000

Simple payback estimate

Annual savings m costs - S,,= US$357,000
Commussioning costs - Cegy, = US$1,050 000
Simple payback
SP = CrgpdSy = 1,050,000/357000 = 2 9 years
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Specifications of recommended equipment for Kupyansk milk canning plant

TableB 1
ECO # Name Type, Manufacturer, Basic Requirement Price Total cost Notes
by Section 7 of equipment model country parameters |[Measure| Qty Hr $US Hr $US
unit
1 2 3 4 5 6 7 8 9 10 11 12
ECO #1 Non-contact infrared Model “Raytek”, USA t=-20 units 1 - 1600 - 1600
thermometer PM3L3SZ +1000 °C
measure=10m
Partial radiation thermometer | Smotrich-M6P | Research and mdustrial t=-35 units 2500 1350 2500 1350
association “Termopribor” | +1000 °C
3 Naukova str Lviv L easure=10m
290053 UKRAINE
Non-contact infrared| Model DHS- | WAHL INSTRUMENTS, | t=-20 +1000 - 2640 - 3430
khermometer 26XL INC 5750 Hannum Avenue] °C
Culver City CA 90231 | Lumeasure™10m
USA
ECO #2 Thermal insulating] Two-wmg ALEKO 90-day warranty |2 44x 244 m| umts 2 1700 3400
curtaimns/doors
ECO #2 Thermal msulation Fiberglass with USA t=150C m
alummum d =50 mm 55595 | 27134 147 1367 735
jacket d=76 mm 2734 | 147 | 1367 735
ddj1%92mm 2734 | 147 | 1367 B3
T cmm 2734 | 147 | 2461 1323
d=219 mm 2734 | 147 | 1367 733
1
Mats of munerall JSC “Stroymdustriya” 7 m’ 18 354 19 84 45
wool on} Stroyimdustriya str Kyrv
fiberglass 252010 UKRAINE
ROMB basalt JSC’ Biletsky zavod “ 70-100 mm m’ 18 222 119 400 280
material rolls | Teplozvukoizolyatsiya“ 7 | thickness
Stroiteley str Kotsubinske
Kyiv oblast UKRAINE




ECO #3 Condensate recovery umit Spirax Spirax Sarco, Inc Recewver - D, [ umits 7500 13880
g Gndlllelsgfjln% 1 PO Box 119 Pump -
eries ode 1FYC21
D2111S Allentown, PA
USA
Steam trap FT 43-10TV Spirax Sarco, Inc DN=25 units 455 2600
PO Box 119 P=16 kg/cm®
Allentown, PA
USA
Steam trap with strainer Model 811 Armstrong DN=20, units 220 1265
USA onfice
diameter=2 78
mm
Float- and hydrodynamic-type] KPGD-1 Instite of techmical thermal} P, =10 units
kteam trap physics of NANU kg/cm?,
29 Zhelyabova str Kyiv d =40 mm
252057
UKRAINE
Condensate cast wron stramer FIG33 Spirax Sarco, Inc DN=25 umnits 110 630
P O Box 119 P=16 kg/cm®
Allentown, PA
USA
Check valve DCV2 Sprrax Sarco, Inc DN=25 units 90 520
P O Box 119 P~=16 kg/cm’
Allentown, PA
USA
ECO #4 Level control for water t=0-
30°C,
a) level sensor LP 10-3 Spirax Sarco, Inc L=1500 mm 503 503
PO Box 119 umits
b) controller LC 1000 Allentown, PA 18105 units 627 627
USA
[evel indicator Variant-U units
Level control ERSU-2K “Progress” works
Nezhin UKRAINE
ECO #5 Frequency regulated pump REN-11 Energosberezhenie P=11kW, umts 2550 2550
motor variable speed drive International association, U=380V
P O Box 4515 Kharkov 3-phase
310022 UKRAINE




Transistor-controlled variable | ACF601- 0016-] ABB Ukraine, Elmash P=15kW, umnits 1 2458 2458
speed drive for asynchronous 3 research and production U=380V
pump motors firm 3-phase
28 Druzhby narodov blvd
Kyiv 252103
UKRAINE
Asynchronous motor ATO01 Triol corp , 2 Blagodatnayal P=15xW, units 1 2330 2330
frequency regulated variable str Samt-Petersburg, U=380V,
speed drive RUSSIA 3-phase
ECO #6 Programmable timer Model H5S-FB Omron units 1 333 180 186 100
Programmable time relay MIL-2002 JSC “STS” Control
44 Dostoevsky str , Saint- | channels - 1,
Petersburg 191126 commands -
RUSSIA 96
Magnetic starter for 15-kW Allen Bradley - P=I5kW, | umts 1 370 200 186 100
motor representative office U=380V,
suite 54, 59 K Marx blvd, 3-phase
Dnepropetrovsk 326000
UKRAINE
PME-3110 Kemerovo P=15 kW,
electromechanical factory | =380V,
Kemerovo RUSSIA 3-phase
PMA-3000 |“Elektroapparatura” works| P=15kW,
Gomel BELARUS U=380V,
3-phase
PML-3100 “TEKHSNAB” P=15kW,
suite 606, 9 Leskovastr, | U=380V,
Ky1v UKRAINE 3-phase
Magnetic starter for 7 5-kW Allen Bradley - units 1 222 120 186 100

motor

representative office

suite 54, 59 K Marx blvd,
Duepropetrovsk 326000
UKRAINE




PME-2100 Kemerovo P=7 5kW, units 1
electromechanical factory | =380V,
11 50 let Oktyabrya str, 3-phase
Kemerovo 650610
RUSSIA
PML-2100 |“Elektroapparatura” works,| P=7 5 kW, units 1
157 Sovetskaya str, Gomel| U=380V,
246648 BELARUS 3-phase
PME-2100 “TEKHSNAB” P=7 5 kW, 324 324
suite 606, 9 Leskovastr, | U=380V,
Kyiwv UKRAINE 3-phase
ECO #7 O1l and mosture separator MB-3 Black Sea shipyard, d,= 100 mm | umits 1 1367 735 1367 735
Nikolaev, Ukrame P.=10 kg/cmz
(01l extraction press MOI-1 Mogilev-Podolsky P, = 8 kg/em’ 2400 1290 2400 1290
mstrument works
13 Melnika str, Mogilev-
Podolsky UKRAINE
ECO #8 Energy metening and control ITEK Energiya R & D Institute Commercial 11 - 2e+09 - 1 620e+09
equipment (US-made bldg 44, 37 Peremogy metermg
components) blvd , Kiev Technical
252056 UKRAINE metering - -
Automatic electricity metering] ASOE “Enerrgosberezhenie” | Commercial 11 3e+09 2 500e+09
pystem (Russian-made | 3/26 Ternopilska str, Lviv| metering
components) 290034 UKRAINE Techmcal
metering
ECO#9 |Temperature control with| TAM-113 JSC “ORLEX” =-20 +10 46
electromagnetic valve 6 Lomonosova str, orel °C
302000 RUSSIA
Flectric temperature control] TRE6513-07 Production association [t=-50 + 350
device “Elektropnibor” °C
17 Glybochitska str, Kyiv
UKRAINE
Temperature control device RT-0193 Research and production | t=-50 +
association “Termoprbor” 150°C
3 Naukova str, Lviv
UKRAINE
\]’\
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ECO #10 Modular boiler umit, water
heating

BKU-2,0 “Ukrkotloservis °, Donetsk,

Heating 1
Ukrame

capacity-20
mW,

=95°C>

35400 { 19000 35400 19000

pressure =
8kg/cm?
Transportable  boiler umt| KMV-2,0-GM
(modular boiler)

JSC ¢ Ukrmontazhgas”

Heating
Boyarka UKRAINE

capacity-20
mwW,

t=95°C>
pressure =

8kg/cm?
ECO #10 Modular boiler unit, steam

USA, RUSSIA,

Steam 1 unat
GERMANY, ITALY

production
capacity-10
tonnes/hour,
pressure=14
ke/em’

3 units




C. INFORMATION FROM EQUIPMENT MANUFACTURERS
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8 0 SPECIFICATIONS

Table 3
F EAT SPY SPECIFICATIONS

Madel DHS 24X (LCO)  OHS 26X (LCD)  DHS 28 (LCD}  DHS 8X(LLD) DHS400X
DHS 24 (LED) OHS 26 LED) DHS B (LED)
Application General Use General Use High Temp Smalt Targels 01 Resolution
including Giass  including Giass incluthng Glass  Electronic facth Science
Sutlaces Best Surfaces Surfices Componenls Laboratory Use
Accutacy
Temperature 0101000 01to 2000 F 32102500 F 0to 1000 F 400 to
Range —20%04+550 C -2010 0101400 C 2010 +550 C +0600C
+1000 € —40010
+1400 F
Digstal Readout
LEB 0 S an {1 2mm) Lco LCch Lco Lco Lch
LED 0331 (8 2mm)  VED LED \[D
Factory Mutual as
proved for hazardous  Yes Yes Yes Yes Yes
enstconments
fatesnal £/ CSwitch Optional Oplional Qpteanal Optsentd NIA
Spectral Range 814 LR 814 L] 811
(Mictonsl =
Meters X18¢
Accuracyat?? F25  x03% 03 (UK 103 as €
Full Sciie Full Scile Full Sy le full Scale
Amhignt Operation 2510175 F 2510125 F Stal?% F 250125 F 10te 10V F
Temperature $101452C -dwasF¥ flo 1 ¢ Yt 122 € Stn W0 C
Temp Coctlicient 101 degideg +0 % gy 201 g +0 1 deg/duy 101 dughien
Repeatabibty 1F 2 ¥ 183 2f 02 ¢
Switchable
Resclution 1 fIC 1 FC 1 F.C 1 FiC ot erd F/C
Response Time to 1 sec 1 sec | seC | scc 1 sec
95% of Reading
Target Size at 1610 dia 1 6in dia 16w 2 015 d4n wodn
Fecal Fotnl QAL (7 (21t AR (o2t
Distance to Target
Sire Beyond Focal K 201 "l NIA 1
Point
Practical Working 0tod0 1t 0tod0 Nt Oto 1011 Ote 8w Ota W
Distance
Sighting System [aclosed {nclosed Fnclose Light Beam Fnclosed
Opticat Sight QGpuicl Sight Optacat Stpht an Center Line  Opticl Sieht
Ad;ustable 0210 0210 0214 0210 0210
Emtssavily Range
1aternal Calibtation Auto reto Auto 1¢10 Auto o Auto 2e10 Aulo feen
inteenat Sell Test Yes Yes Yos Yis Yus
Maxs Temp Peak Hold  Yes Yes Yes Yes Yes
Outpul to Recardet Ophan } Option ) Qption § Option ) Mo
Battery Qne 9V (LCDY One 9V (LCD) One 9V {LCD) One 9V One 9V
Two S VILED)  Two 54V (LED} Two 54V (LED)
Coalinuous 40 tus (LCWLY 40 tus (LCD) 40 tus 40 hes 10 lus
Operating Time 15 hes (LED) 15 hes (LEDY 15 fus. LED
Exleraal Power With option £P P/ N BP6 Rechaipe able Dattery Pack pravides 200 his on L €D mosdels
See Dphians ot 40 hes tor LED models on enc charg Lontinuous line aperition tiroug b rechiges
Weiht Lbs 22 22 22 25 25

Table 3 (Continued)

OPTIONS

Outpul Jack for 3 mv/deg hnear output Includes connection for external batlery
puik NP2 threlow
Specify Option * J '

Modificaion to use Cxternal Battery DP12 bilow
Specify Option “EP’

Cxternal Battery Pack with recharger for 110V
Specify BP12 110

External Battery Pack with recharger for 220V
Specily BP 12 220

Optionil | to C Computer Calcutitcd wateh selection on handle
specily Optlon ‘S '

Wah! Heat Spy Thermometers are specified and tested
in accordance with ASTM specifications

9 0 FACTORY REPAIR PROCEDURE

Pick the nstrument in the orniginal shipping container to present additional
damaqe We specify this requirement because the packaqge 1S designed 1o
prolcct 1ganst damage

Shup Puccl Po i/Prepud to

W ih! Instruments inc
n/750 Hainnum Aventui
Culver City CA 902731

Your tnoltume nt will receiwve immediate attention
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50 Series Analog/Digital Multimeters

BEST AVAILABLE COrY

High Performance Melers With 11 Functions and 40 Ranoes
For a Wide Variety of Electrical and [ndustrial Applications

= Min Max Averege recording mede sath Min Max Alert
a Frequency duty cycle and capacitance measurements

= 1000V rms irput protection inpul nie .

al digit 4000 countdisolas Loge @
uoda.es 40 times per second

ga'ects v rgna npLl jack connections

- 1M~ oer5acCrd Lrelon aisplay

n 4/ dign mode 1ms peak hold BaCs ih 315pley NG "UE 1S MELSUrE

menlts (87 only)
= Touch Hold?® and Relative modes

u Splash proof and dust proof case EMI shielded

= Protective holster with Flex Stand
= Safety designec test lead sel
rMaceinUSA

~ew Fluke 80 Series (83 85 anc 87)153
~ 1y ot versatile analog cigital mult meters
17 MPIeSSIve range nf Capadit ! S anC LG
~quercy duty cye'e ang capaciance
rement
gred'or elec. ical 3s well asngustrial
rations the 80 Serie< teatures Guravnle
~ ryclion and se veral yuque salely featyres

in Max Average Recording Mode
#ith Min Max Alert ~

ares the highest lowest and average of all
-3¢ings allowing you to monilor a signal for
- onds or days Selectable response times
~w you 1o specify the ime required to sense
anges Min Max Aler  gives an audible tone
r readings above o below previgus mimmum,
f Maxtmums

Frequency Duly Cycle and
Capacitance Measurements

uve 80 Series meters have 3 counter for fre
ency measurements from 0 5 Hz 10 200 ' He
~ guty cycte me3 utement tromQ 14 to

@

1244

99 9% of ¢cycle All three meters measure
capacitance from 10 pF 1c 5 uF Larger value
capactors may he meaSureG using the analog
gisplay in the re<istance modge

Input Alert © and Overload Protection

Inpul Aler'  proade, an audible warning if the
input [ack connectians are no' correct for the
measurement selected This reguces the nisk of
damage 10 the #quipment beng lested and to
the meter Fluke 80 Seres meters also provide
1 000 volt rms 1nput protectson i both shms
and diodr test

Fast 4% digit 4000 Count Digital
Display High Resclution

Analog Display

Oigital dispiay updates 4 imes/second For
changing or unstable signalc the 87 teatures a
mgh resolution analog pointer the 83 and 85
use an analog bargraph The 83 and 85 also lea
ture Zoom Mode for tugher resolution analog
readings Analog diplay update 40 hmes per
second

4v- Digil Mode 1ms Peak Hold

True rms Back Li Display (87 Oaly)
The Fluxe §7 153y rms meter ard offers

4 gt 18 983 ¢ un hugh resolution moge
pius « ms Paan Y Maxholg The back it dis
piay assu es re.calv "y inpocrly it setngs
Lightstu s o™ oma cally atter B8 secands
2 0lg7girg Se™eny e

Touch Hold and Relative Modes

ToLCh HOIC € ¢ 128 me measurarrent beeps
and ocxerentteac a display untd ycu re
1e3gy «0vewt | al gMatically updates with
gach ne v meas. a7, The Relative Mode
rememDe S q 2.6 nC ard shovs the tif'erence
98 wean Lgnd Ly 12.0ings Whal follow

Rugged Sealed Construction
o G107 S Cea?anGasSioou y
LeegreL e . remesariyace & "

Ee Ty " C mtLm1 530 ismas

Standard Equipment

Py 2 mmacoLr gOpd w it avelley
croter e oocs copee witnFex Swng
sae ¢ gacgrec -< eads 9V oerery (in
s alled) Man.e ¢ CGHP 3 Of guide

Options/Accessaries

ngatcgrey rois = ¢ hFex Stand s
cvalahts Seah_ v =~ or ¢ alflure Mmeas »
mpa 4¢ 2 e ~T5apg vt FeBCS. e

Basic Accuracy
(°o of reading - nar~ger of counis)

83 85 87
DCvoltage D3° 1 01 -1 Q01% 1
AC Voitage 1% 3 09-2 07°%-2
True AHS o No Yes
Spec hed 0 5K 20 <H 20 kHz
Onms 0-* 1+ 02%-1 02% 1
OCCufrent Q4% -2 02° -2 02%+2
AC Current 12 2 06% 2 06%~-2
Frequency 0005 1 0003% 1 0005°% I
Capacitance 175 2 1% 2 1° 2
Batlery Life
500 hours i/5iCa (s'¥ahne)
Three Year Warranty
One sear calibremion inter val
Size

129 Hx3 4t W 7351
(32mmH 37mm M 18"mmi)

Weighl
12 50¢ {0 36kg)

Order

fFluke §3 Multimerer with holster
Fluke 85 Multimeter #ith holster
fFluke 87 Multimeter witn hotster
C81G Cpuonal Grey Holster

C81Y Replacement Yellow Hoister

See back cover fof adcitional compatible
accessores
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ELECTRONIC, 7-DAY, PROGRAMMABLE, 2-CHANNEL TIMERS

e 72 channe!s with independent program
ming for cach circunt

e 5 year battery backup for memory pro
tection non replaccable {ithium battery

included

® 7 day programming—3 different
N program possible for each day & Manvual override
ES52800 e Over midnight settings possible ® Easy to use prompted programming
No e Adjustable cycle model e Available 1n either panelor surface/DIN
1XC72 e 24 pulse outputs adjustable fram 110 59 mounting
SB_ seconds and 1 60 minutes ideslforrning ® Dimensions for No 1XC72 2%L x2¥ ¥/ x
ing bells 2va D
LR65830 e Automatic or manual opecration follow e Dimenstions for No 1XC73 2%L x S5W x
ing power faure 2v. D
ELECTRICAL TIMER
SPECIFICATIONS SPECIFICATIONS ORDERING DATA
Contact Losd Rating 42 60 Hy N Timar - Max ‘(_):" - U7 T T
No of Mar Amps/Pala Resntive Input Volts Cycls On Ot Omion Stock Shpy
Pales form i 250VAC 46 50750 He Lar gth Opsrations Mount ng Moads! No List Cach Wi
v 1 Min Lo ol 5% 15 1XC72 SI1HO00 $178 25 07
00 2 e e -
2 SPaT 15 100 230V AL L Week 2 e 1TSS T £XC73 18000 17825 Of
ALL YOUR LIGHTING NEEDS FROM ONE SOURCE
¢ Replacement fluorescent incandes e Task lights trouble tights and dock ¢ Floadlights and outdoor highting

cent quartt HID mercury vapor met
al halide and high and low pressure
sodium lamps

s Flashhights lamps and batteries

lights
e Fluorescunt fixtures and ballasts

e Track and ricessed hghting

® Emergency lighting and harardous
location fixtures
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00N x 00 x 20 rn B
X000 wn 52
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HABMBHWAN
10 HUTKA KOMNNEKCHA KHe B-E0 xr 972
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By4yaHcsromy AK YCE naoc Byda KaTecokot o651, MO 321165,

Koa nlanpwemcrasa 00292729, (1H 002927210283

BEST AVAILABLE COPY



YAPAIHCoXA LEPW2343 ACRNCPIU W MPCAMICIOBOCTI B2 S8nbkHY MATCLIA s <YRPSY AMATEPIA e

1
ANLIOHEDIIL Blnm_bxwrj 33305{ ’
.Il TOBAPHCTEO TENO3BY ERe RAlabe &

255700 oMt KounGiwmcsxe e MArgHEMCTaa 00292729
K 118Cox01 06/ BV By, 89rvHa 7 Kaa er Bimewt 322303
Ten (04487) 72 350 o P £av »ov *2 2467505 a Iprmceremy

B A28 2 B~ &hkt Ah YCE M®@QO 321165 l

Qaxc (04497) 362 v -~ Co cur Sysa Kuiacokor o6n,

8 Ne
[25 B

AOC beamuyckuii agscx " TEN JO3BYKOH3IOQOJT9LKUEFT
npsajarasT
BNCOKO39$EKXTv548, SK0JOCALECKH OCE3EBPEIHXE U301 "JA0HHAE MATEDPHAAN HA
OCHOBE Gd3dApTOBNA BOJAOACH, OGJAAAdkiME8 Maroid OGseMHONd Maccoii,
OGECNEYUBARKUUE [IOAHYR [TOXAPHYW GA3OINACHOCTS, hCAEXHYR HBONALUN OT
BYJAKAQHUYECKONH XGPH M KOCMUYECKOC XOJNOXEd, HE BHISIANT B BO3AYUHYR U
BOXAHYR CPEAN BPEAHHX ZANA 3I0POBbLX COBAMHEHMI

0GaacTy nNpuMEeneHAA M3ONALMA CTeH, [OJOB, MNOTOJKOB, METANIHYECKUX MU
APDYLCUX IMOBEPAROCTEH PA3NHLLOH KOHPUIYPQLMY, TET1T0BHX d4rperdros, Tp,6
M TPYyGONnpoBOI0o3, 4 TANRE B KAYeCTBe 3BVXCTOIANUTOWUSr0  CaoA

( UA4 HANOAnEnA®™ B KOMCTDYRUMIX C ZABOHHOW Cc™euwdd ) B CTPOUTEINbC™Be
asua- M CYICC™POSHUY , dBTOMOGUASCTPLOEHMM , 3 °3~"DROTEXH {JeCKOF v
XAMAHECK O NPOvHUIeLAOC™ 7Y

KPATA/E TEXFAYECKHE AAHHE FA . _1r
#++ BLBAJLTOBOE CYNEPTOHKOE BOJQKHO BCTB #*»

CoorBeTcTByeT PCT YCCP 1970-86 wmaM 1

Cpeamuii AuaMeTp BOJOKHA, MKM, HE GoJee 2,0 - 3,0
[InOTHOGCTS , KO /Y KYG 20,0 - 25,0
BaazxHocTy, % ,HAe CoJaee 2
TenagonpoBoAdocTs npu 28 rpaa C, Br/(M K), He Goaese 0,038 - 0,040
TeMneparypa npuMeHsHux ,rpaix C oT =260 a0 +700

* JIpuMeHA8TCA B KAYSCTBE TeIAO— W 3BYKOUBOJAALAM, ARXA WUICOTOBIGHUA
TeNNO3BYKOUIOIAUUOHHEX , 3BYKONOLAOWARUMX M SUIBTPYREUX MATBPHANOB
M uszeaud, KoTopHe 3¢¢eXTUBHO UCMNONLIYHWTCA B dBTOMOGUIAECTPOEHHM,
aBUACTPOEHUM CPARAIAACKOM U NPOMHEWIEHHOM CTPpOUTEALCTBE
TeNNO3HEepreTure , a Takxe P88 rpyGol OYUCTKU BO3AyXd

bazaapToBOE BOJOKHO npuMeHASTCA U KAXK ApMUD YR Marepuan

CooreercrByeT TY YKpauuw 023 018-95

$opMar , MM ANUHAa 1150
WHUPUHA 850
TONUUHA 5, (0O
IINOTHOCTD ,KL/H KyG,He Coaee 1350
urpockonuUHOCTy 3a 24 yaca, He GoAge % 0,33
TenaonpoBoaHocTs npu 25 rpax C, Br/(M K),He Gonee 0,045
llpexen npounocTu npu pacrtaxeuuu,Mlla, (krc/cu KB ),He Menee 0,32¢(3,2)
TeMnepaTypa npuMeHsHUA,rpai C oT 260 zZ0+700

* ABaAeTCcA 3440 TUBHHM 3AMEHUTEAEM dCGOKAPTOHA

#*» KAPTOH XECTKURA TEINJOW3OJAUACHHHA TK-1-5 , Tr-1-10 ==+ l



ser [ILITh XECTAME TEIOHIOJAAUMORFNE XT3 wee

CooTssTeTByaT TY-88 ¥Ykpamuyn 023 011 93

PazmMepu , MM anmua 1118

WHPHHA 850

TOaUHKRA 14, 19
MroTHOCTDb ,A\O/M  AYS,HEe Gonas 280
CopSumHoHHOE8 YBACRRAHME, X, na SoJa8 5,0
Tenaonposoayoc~s npu Tevuneparype 28rpca C, Br/(v X2 ,H8 Sonee 0,048
Ilpezen npouyocT. npu uaruce,Mla,He Me-ce 0,8
Ilpeaen npoyyocTyH npu pactrxeumy ,Mlla,us MeHes . 0,008
TeMneparypa npuMeveuus,.rpax C oT =280 axo +700

llpeAHAIHAYEeYN S11 M3OJALMM XOJIOIHNS M COPTYAX [TOS3PAROCTEH B CTpOU-
TE8AMCTBE, CYXOCTPOSHHMM ( ANT M3COTOBTe-4T [Iarertsi, OTIAS1XM CVIOBHA
noMemedli B KadsaC~3€ TernJos300 W 3BYAOSCH M3C0JI7L. 1), MAUHHOCTPOSHUHM,
npy npou3BoIC™32 318KTPLOGHTOBNN NPUGEQPSE, MOQUMH 4 B ZDVLUX OGILCTAX,
HECIOoPgeMH , hE8TOKCAYnN 3QMEeHUTENDd G AOCHGHNYX  dCCeCTOBHX INIAMT

#*x JATn 3. KONOIJIOUAKNUME TENJCHU3OJALHORANE B3 *»+

CocTtBeTcTByeT PCT ¥Yrkpauprn 1977-87 uzyu-1

PasMepH ,MM I1vnd 500, 600, 1000
UADURA 500, 600, 1000
~0atiARG 30, 5O, 100, 200
MnoTHOCTL ,KO/YM XyG oT 34 xo0 264
Tenaongosoanoc~s 5~/(M X),ne Goaee np. 25 rpax C 0,037
rnps 128rpax C 0,068

Hopuaabuuli KO3$SULMEHT 33YKONOCAOWERMT MATOB Np4 ToauwmHe 15 MM
u npu yacrore EOQ0-2000 i 0,35-0,78

CpsaneapudMeTUHECKuli PEBEPCEPLALIMONHNN KO3$$ULMEHT 3BYKOMNOIIOMEHAA
Mara Toaumnol 15 MM,HE MEHES&, B AMANA30HE YACTOT
CPpeLHEeEYaCTOTHHL . 0,6
BHCOKOYACTOTHH 0,8
IpHMEeHAOTC T B Ka-8C™Be S22 /KOWYMOMNOrTOU *MWero MNOKCua~ /7 (Hanodne-4A)

**+ MATH TENJIOUZOJFUUOHHHE DLA3AJDLTOBHE TH-10 ===

CoorBercTByeT PCT YKpauuu 1981-87 usm-1

Pazmeon MM 7 s 1100
Aurad 600, 700, 800
Uk A 5 10 15, 20
llnoTAOCTD ,AC/M KyG or 41 Zo &6
TenﬂonpOBOAHOCTb npu TeMNepdarypea 25 rpax C,Br/(4 K),He Goaas 0,057
llpezenpuan TeMmneparypda rnpuMeHaHua, rpaz C + 450

IpuMeHAKTCA ZRNZ UB0RFUUU XOJNOAHNX M COPpAUUX  [OBEPXHOCTEH B
CTPOUTEABLHNX CGhErTAN, ABUACTPOBHUM, CYAOCTPOSGHHY W MAUWHOCTPOEHUMU

**x JI0JIOCd AJAMHHOMEPHHE TENJOUZOJAUUOHHHE IIATC ##*

CooTBeTcTByeT TY-88 ¥YkpauHu 023 013 94
Pazmepun, MM anuna . . He Meuee 5000

wupuHa 100, 200, 300, 400, 800
TOJNWUHA 20, 30, 40, 50, 60
TenaonpoBoawocTs ,Br/(HM K) 0,040
NpexenbHan reMneparypa npuMeHeHua ,rpax C + 4350

llonocu nNpuMeHANTCA AXR UI3ONAUMKM TPYG, TENIOBHAL arperdroB, CHUCTEM

oGUEr0 W CnauudNbHOC HASHAUYSHUSA B PA3NUYEHX OTPACAAX HAPOXHOLO
xoznlicTra
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Spirax Girdlestone Series Ill cTtaHuua Bo3spara KOHOeHcaTa

Cpuional
High Level

Alarm Var Lonnge LN
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AcaHune
« Gurdiestone Senes il cTaHUMYW 803BpaTa KOHOEHCATA NPesHA3HAYEHY DS
EORKIFHKIA MOPAMErD KOHOLHCATA KOTOPLIA OGbIMHO BOIBPALULAETCR B KOTENBHYO
ACTIOMBLIYETCA KaK NUTaTesfbHan Boaa ANA KoTNos OHuM MOMYT Nepexayusars
3 -4 000 xr koMgaeHcaTa B 4ac Npu 98 C ¢ HanopoM Ao 30 35 M CTanuma
«7143€T B C2OR TPU OCHOBHLIE YaCTH  PecUBep HACOC/HACOCHI W CHCTEMY
1CaBneHus

SecuBep

@~ Agepbl M3 MAMKOW CTaNWd nocne BbiNycka GbiNy NOLEEDXEHN rOpaYery

AMFOBAHMIO W YYDenaewol H3 OUMHKOEIHHOW CTafbHOM onoge ¢

~ b2IHUINPOBIHHBIMU KpeMfleHUAMU Measwe pecageph YCTaHOBNEHL H3

~ AmbX NOACTIEKIX K KPerexHbiMu pernkamMu 06a TANS 0CHAULeHb TI0Kaav
axae BOIAYWHBLIM KIANaHOM CNUBHOW TPYGOR [ODAHAXHBIM XNANaHOM K
/MR BXOOHLIMU coeaMHeHKAMKU (peanGoawie BSPT) cooTBeTcaywWero

1 Mepa UcnuTanel aasneHviem a0 2 1 atm

- FONHWTENbHO BOIMOMHO OCHALLEHW® YROBHEMEPaMK BOOK B KOMIAeKTe C

AT/HHLIMK CTONOPHLIMU Y CMIYCKHLIMYA XPAHEMU

“acocni

“IOCH BHIMYCKIATCH Y3 YyTYHa OCHELLEeHb Crane mMexaHuHecknMuy 3aTBCpaMun

A YOLUILMATKAMA W3 (TYLUEYHOA GPOHIbI CIEUAANTLHO NpeaHaATHAYEHHbIMK OIS
3707l B YCNOBUAX YPEIBLINIAHO HUIKOrD NPSH a/m Mepexauxid XKOHABHCaTa
MAHUMANGHLIM B8CACKIBOHKWEM OHW TECHQ CoeamHetbi ¢ aurarenamn TEFC

£ HAUAG MITNAUMIO ABUFATenA knacca F (TemnepaTypHui noabem knacea B
r HUHAMANLHLIM [TOXa3aTensM |P44 u paGoToowmmn rnpw 2850 06/mun (S0
«pu} win 3400 06/mMuH (60 Mepu)

Cucrema ynpaBneHus
75 MBEPH OCHAULEHB! MArHWTHLIM NOMNOBKOBKM PEryNRTOPOM ypoBHa Opgna

[S YA

with Galvanised Receiver
SIS @ Or CUg ex JuMpEs
Inlet Connections !

Over ¢y Lol cn

QvertlL v o cewe k
stould reuce a oopsedl’
inverted s £10n clase to
the vessel

1
Isolatirg Valves

Pump
Discharge

YCTaHOBKA UCTIANLIYET 3TO 0,1 PaGaThi 0AHOM0 HACOCE WMEOLLero MOWHOCTL
nepexaYUBaTh B NOMTOP2 pasa GoNbLWYO HArpy3Ky BO3BPATa

KacxagHuie cTaHUMM NCMOAL3YIOT B2 HAaCOC3 KAKOLIA UMEIOLLLIMK MOWIHOCTDL
8 1 1 pa3a fonsbue 4eM Harpyaxa BO3BpaTa

MNanens ynpasnexds Bxmo4aeT B cefA CanexTOpHLIA NepexniQYarent 4TO
No3gonRaT paGoyeMy HACOCY WMETh NPEMMYLLECTBO 8 MepeKauuBaHHu
Harpyaxu Korna OH HB MOXET CHpaBuTLER C NUKOBOW HArpy3kou Toraa
COrNAacCHO KacxanHoMy MeTOofly YTIpagneHws BBOOMTCA B JewcTBue BTOPOU
Hacoc JTOT npuem addexTUeHO OGecneynBaeT asToOMaTUYeCKyi CrMeHy
pafodero Hacoca NPU NexKTPAYECKOW WU MEeX3HWYeCKon Henonaaxe
AnextpoobopynoeaHue TpeGyeT nutanua 415 B 3 dasw S0 wnmn 60 lepu »
YeTolpexckunbHbiy  kafens (380 BoneT N0 crneunaisHOMY  3arady)
Ynpaanaiowige 060yA0BAHWE YCTAHARIMBAETCA B METANMYECKOM KOKYxe IP55
Mogxuuo4aowmi cwiosou kabens He BXOONT B KOMMNexT

EcTb coeopHenne ANA uHTepdehca BMS  yTo6t uMeTb BOIMOXHOCTb
XOHTPONNPOBaTL PaBOTY HACoCa WK MoMeHT cOpaca

CoepuHeHusa

QaMH HAK aBR Hacocd ¢ ABUraTeNMun YCTaHARNMBAIOTCA 1104, PECHBENOM U
WMeT Ceof Bcacieauni ThyGonposon, EXMOYAWMAA 3aNOPHBIA KNanaH v
ynpyroa cuernnenns [locTagnAemble HICOCHK WMelOT 06paTHbie KAanaHol
{peanboswe BSPT) Mpu Asyx Hacocax 063 BLINYCXA HAXOORATCA Ha OAHOR
cTopoHe

MpumeusHue PexoMenQyeTcA YCTaHABNUESTh cOPacHBAOWMA KNanaH Ho
HAMOPHOM TPYSOMNposcas YTOGL! 8 CTyM8E BCM CUCTEMA NPUMeMa KOHOASHCATR
UMeET MPOUIBOONTEALHOCTL MEHBWE Yew r00a4a CTAHUMA KIBMEH MoXeT
YBONMUUTL O6beM NOJAUN CHCTEMEI NPeAOTEP3LAR KABUTALMIC W LWYM

(X% \lb/‘/é'f‘OpY



Spirax Girdlestone Series il Condensate Recovery Unit

Cneunduxayua

spirax  Gudlestone  Senes Il CTAHUMR  BOIBCATA  KOMACHCATA
HETHIPLXINIYMBA KOR COCTOAULIM W3 KOODAMY Gyt8 u wHAEeXCOo8

HWmeer

\LROHbL DYKUL YXIINAINT M3 HOMUMANLHLI PI3M 0 P CHELPA

100 nuTtpoa
225 nwrpoa
550 nutpoa
~50 nutpos
1000 nurpos

moc w2

“2pBhle 282 UHGPLE YKA3LIBAOT THM HACOCA Han uMep 59=2V53M Hacoc ma
taccudgimkaum USM
~3¢ NOCAeAHWX UHDPH YKIILIBIIOT HA MOLLIHOCTL SSMIATENN HANPIMED
03=0 37 xB
22=2 2 kB
“ueneaMie GYKBbi KO 060aHANANOT KONKNECTIO HICOCOS HanpuMep
S=onmH Hacoc
C=182 HACOCA C XKACKAAHLIM YNPaBNSHueM
TakuM QDpaioM aopesuatypa E35540C PACILHDPOBBACTCA CNENYIOLWMM
CPaIOM CTIHUAR C PECHBEPOM  WMKOCTLIO 1000 AUTPOB M QBYMR HACOCIMM
~¥39M xaxaw ¢ asuratenem 4 0 x8

Fixing holes 19 mm dia

Tunbk! aBuraTena u Hacgca, coenuHeHNA U Bec

Onpepenenste pasmepa
Cm TIS S 104 u TIS § 10§

NMudopmauns, Heodxoaumas ons Ianpoca wunu
3akKaaa

1 COLRNUM "2l D RCH.LEBHCA ) TAULASMOTO B PLCHB O Al J0

2 MakcHMArbHIN TEMNEPATYPA KLHLShCaTa

3 OGwmd Hanop nomawst HACH  BKAKNAR cTaTWNecxoe fpaanemne w
PUOpIANHUECKHE  NOTEPH B TPYCe W coeawHeHusx  Beuuenas
MMOFAAMA-GKItE NOTERM HARD NOMHNUTL NTO MOLWHOCTL HACOCI ABARETCS
B 11 p3sa 0OfbWeE YeM KQIMNECTBO KOHAEHCATA BO3BPalyasmoe 8
PECHBED NZW XACKANHOM YTICIS. EHHKU W B NONTOPA Pa3a GoAswe ecau

YCTIHORSeH TONLKO OMH HACO.

4 31exTprLeCrOe NUTAHME M HANEIXEHUE
S Thoobie cre. sduveck 1e yeACSHa N~ u pabore
Qv= Vmom

Cscharge
B 8

CoeanHeHuna Bec CoegpHernug Bec
Dsuratens asp o] T71%] Davratens 8sP Oauu
< 1Humsa Hacoc KB AA B8 Hacoc  Kackan Cranuws Hacoc K8 A A B8 Hacoc  Kackag
Cannecticns Weight Conrec ors Weight

Motor BsP Single Cascade Mo or esp Single Cascade
Jrut Pump kW AA E B Pump Pumps Unit Pump kW AA 88 Pump  Pumps
~0203 1FYB2 037 12 1 125kg 145«g C3830 1Y2FS3M 30 2% 1% 230kg 390kg
A2107 1EYC 21 075 12 1 130kg  150kgq C5340 1Y2Fs2 A 40 2Y2 1Y2 300kg 400kg
~2111 1FYC 21 11 1Y2 1 135kg  155xg C5930 2 v539M 30 2v2 2 320kg  450kg
£~0507 1Y2FYES Q75 1Y2 12 , 140kg 160%q C5340 2 Vv59M 40 2Y2 2 330kg 460kg
35511 1Y2FYESS 11 2 12 155kg 190kg C5355 2 V69M 55 2Y2 2 350kg 485kg
80S07 1Y2FYES 075 2 1Y2 155kg  190kg £5822 1Y2F52M 22 3 172 330kg 435kg
20611 1Y2FEM 11 2 1Y2 205kg  275kg. 05830 1Y2F58M 30 3 12 340kg 445kg
20615 1Y2F6M 15 2 1Y2 215kg  285«g 05840 1V2 F58M 40 3 1Yz 350kg 455kg
c0622 1Y2F6M 22 2 12 255kg  295kg 05930 2 Vv59r4 30 3 2 354kqg 473kg
€5830 1Y2F58 M 30 2 12 260kg 360 kg D5340 2 vo9M 40 3 2 364kg 483kg
25840 12 F58 M 40 2 172 280kg 385kg D5955 2 V59Mm 55 3 2 383kg 500kg
"5511 1Y2FYESS 11 2Y2 12 240kg  270kg E5830 2 V59M 30 4 2 390kg 530kg
r0615 1Y2F6M 15 22 12 290kg  400%g ES940 2 V59M 40 4 2 400kg 540kg
0622 1Y2F6M 22 22 12 300kg 410kg E5955 2V59M 55 4 2 420kg 560kg
SPIRAX SARCO LTD

TIS 5106 GB 0392

1%



é’% Inverted Bucket Steam Trap Sertes 800

16 Bar 250 ps
A trong Cast Iron for Honzontal Installation pst

Arr Vent
with
wiggle wire

e’ | &

Bucket down~Valve open

Description

Manufactured from Cast iron maintenance free and not
affected by dirt

A unique leverage system multiplies the force proviced by
the bucket to open the valve against system pressure The
mechanism is free floating thus there are no fixed pivots
to create wear or friction

As the mechanism 1s located at the top no dirt can lie over the
orfice Particles of dirt will be held in suspension until
expelled by the full differential purging action Normaily no
strainer is required

The orifice 1s within the water seal preventing live steam loss
thus there 1s no erosion by high velocity steam Automatic air

venting 1s provided by a small hole in the bucket cleaned by a
wiggle wire

Inverted bucket traps require no adjustment and drain
continuously allowing no condensate to back up No live
steam 1s needed to operate and they are resistant to vater
hammer

Complete insulation is possibie #ithout affecting
performance thus helping further to save energy

Maximum Operating Conditions

Pressure 16 bar (250 psi)
Temperature 232°C (450°F)

Back Pressure 99% ot inlet pressure
NOTE

Type 800 has a maximum 10 bar (150 psi) differential pressure
All other Types to a maximum 16 bar (250 psi)

Maximum differentlal pressure for each onfice size may be
found from the curves overleaf

Connections
Screwed BSPT and NPT

Flanged

V2"-1%" PN16
t A
‘ |
1 '
NI & { |
* ANTAN
NN
N ?
Nt IR
(-]
i
|

Dimensions mm Waiaht
T 7 g
ype Size A B |C kg
820 -3 127 70! 128 22
g1 | .- |7 108lars| 27
2 - 183 127, 232 €3

a.3 -1 2T 179 | 299 122
gi. 1 -1 222 198 3486 204

Matenals

Body GG25 ASTM A 278 Class 30

Intemals All Stainless Steel

Valve and Seat Harcdened C~rome Steei

Drain Flug Carcon § eal

Optional Extras

Spring loaded internal check vaive 1n stainless steei can be
fitted 1n the inlet tube

Thermic bucket vent to discharge large amounts of air on
start up.

Automatic pop drain can be fitted in the lowest point

Bucket vent scrubbing wire fcr heary dirt/oil conditions
especially on compressed air azghcations

Specification

Inverted Bucket Trap TYPE .. .. incastiron with automatic
arr vent free floating mechanism with the onfice

in the top Maximum ailowable back pressure 39% of inlet
pressure.

Please stipulate

Size pressure rating onfice size connection size maximum
working pressure differential pressure and maximum
condensate load

Special Tests or Test Certificates must be requested at the
time of ordering

Trap Selection

1 Steam traps should neser be selected according to pipe
size but to condensate load

2 Select the correct type for the maximum condensate load
eg TYPES13

3 Inthe condensate load curve of the selected Type enter
the chart at eg 1200 Kgs/h {2650 Ibs/hy and go up to
eg 35bar {50 psiy)

4 The curve over the point where the lines intersect 13 the
correct size of orifice for your requirements eg Y onfice
The end of each curve 13 the masimum differential
pressure for that orifice

NQTE

The cold water capacity at start-up condition will be at least
21 of the hot condensate capacity
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Capacity Cunes Differential Pressure psi
Type 814 3 5 0 ~0 W ~ 5 o 19 ey
] -~ T - IR Hl
M i | L
r,/ \\/ \M\\\.S N‘V'QW | ~000
~ ! — ,/rﬁ/ o~ 4009
" " o T 7 ! '
/ / / ~ ’ 000
M K © LI 2
Type 813
i | | | 5000
hSY 1 | P l i !..4000
I
|
N { /// l
" 1 ) ~
Example ! 13 - - B> | ra000
- - SC0
1200kgh —-- - 0
1 R0
v L b 4 I 5 3 e}
3 5 bar Differentia
Type 812 2500
>
- - 2000
t 1} el e
1 _ [l =
~ - 1K
£ : 2 =T e e §
4 - —i
- L / s I 1200 >
— L =
o ! / / / ) 1000 5
3 g
% . 5 . D 30 S
© Type 811 e
| - c00
-c00
{ _ - -
/ /# 22 I‘_(’o0
| / / / \ =560
i |
1 y ol . 400
B e I
0o ¢3 52 3% s 6 78001 20 Valve sizes
Type 800 5/8 = 153mn
ﬁ 1/2 = 127mn
! Ty | 38 = g.mm
11/32 = E7mm
50 S/.B= 73rm
Note . “y — i 9/32 = 7.mm
- -2 L /4 = 4
The end of each al ! | V210 ly\/ll | 0 3320 Eimm
curve s themax 2 v 7 {40 3/16 = 4Bmm
differential press | i M M rl ( ‘ ‘ | l 5/32 = 40mm
tor that onfice 150 i 250 /8 = 32mm
i T 7/64 = 28Bmm
g2s 050 5 1 15 2 3 4 5 6 7893 G121 220 #38= 25mm
Operation Ditferential Pressure bar
W3
g =
- =2 — %;;:;Eu; 2
F e Z | 3 E
E ¥ Z=e
s oy x = i
1 The steam trap 3 nslalled n 2. Steam aiso enters rap nder 3 When condensats s 3: ghtly 4 Mhancondensate level eaches
4 3 nineoetwaan sieam heated toltom edge of bucret » are t aba atloa nq evei (haduc &t coen ngfine we Qi of buckat
U tand gndsnsate atuin Nmager fise3 3 dcollectaatl .p mpaning e erts a9 gRt wionine lever The Lr-43ieverage e ceods the
Al N8 pont Duckatisdow ana buoyancy Bucketthen tes and vajve AGas not 0oen Nowevar unt | ¢ e33u 8 hotding valva 0 seat
al m sadanpen Ay ntatliond bhits val etowa ds s _eatunt | the co de B3 aimveir 38310 the Bucxat than 3inka and opens trap
ol conenszate aniars the Irap ang v3l & 34napped ! gnily snut A opaning | ne for 1ha ex sting dva Accumulated air is
flows uncef cotiom edge ol snd carpon diox ds cont nuaily prassu a q tlarent 2) Cal wann the ¢ scnargad tiest lollowed by
buckat 11 ilstrap body and pass Inrough buckat re tand Steam and con ensale return concansate O scharqe conlinues
COmp eteiy 3 OMa gas bucral coitect attap of trap. header VAL L More ateam foats Duckat ang
Concensate then dischargas creie srapeatsd
througn w de open valve 10 return
haadser
] ~ W
= f i LTS gf_//_ ’;’é
IIZZZ Conden ate L3 A 4 I Steam Flashing condensate
ARMSTRONG MACHINE WORKS S A —4400 HERSTAL-LIEGE-BELGIUM
A% Tel 041 640867 Telex 41677 AMTRAP B
' \ United Kingdom Registered Office
Armstrong International Group of Companies,
Armstrong Holmfirth, Huddersfield HD7 1XN
Tel (0434) 682760 Telex 629759
Fax (0484) 686318
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RAEHUS, aTM 10 25 16 10 16
SOMIBOAUTENEHOCTE, T/ 001-25 25-6 &-20
1aMeTp natpybros
Sha W BLIXOLR, MK 25 32 0
OK OKYTIZ2EMOCTH, Yac 50 - 200 90-70 30-55
SapuTel, MM 360x290x250  400x330x250 430x360%320
CCa, kr,BTyY 18 40 45 50 65
2paye (cr 3) 17,8 38,8 43,3 478 62,8
2NOpHO-ppoccenp
PraH (cT Hepx ) 1,2 1,2 1.7 22 2,2
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KOMIAEKCHI CHCTENMIH
OBAIKY TA KOHTPOALIO
EHEPTOBUKOPHCTAHHA

HAL wiose w1y eseprer v gqeprias apie BEY Map s Rousesk i

AONMTENHIMHILL IRCTHTA TS v CRIBPODITHHUTBL 3 HIVKOBO-BHPOGHIH M
manpiiemetsos EHEPTIA+” nocanawn ¢or pecypait ane edpesTieHOro
BHPIWEHHA PI3HOMAHITHIN 313a4 B rawsi \ AP 1B \IHHA

EHepFOBHhOlJL CTAHEHAN IO TaN v H NPSMRAM Ak

MiaBULLCHHY ePERTUBHOCT! @HEPrOBUROPUCT IHHS, LUO BAIOY 1€

s JHAV3 FLOMRO3 T3 AOHTPOS CNO RHBAHHS EH2PTII,
o BaraToNpHTEPIA \bHA ONTHAI3AUIS PO3NOAIY PECVPCIB

o po3pobra Tapudis HA \e\TPOEHEepPriio (Bpasosvioui  en0oAOrIHHI
acnenT't)

*  \MNJB =~ 2~SPrOBHAOL ICT HHAM B A MOBAN Y ADALK 1

o PA37200 3370NbH N B O T MABHY L0 B IMIDOBIALS 1N M 1B

o LU WC  Ne= 8RN BV L0L0 IHCTOART B7-25 G 127 a33%Cr0
Exepro= ~asa

Mocavru «ntd KoY

o ©4eproav.HT | OUIHAA NOTEHUIA Y eHeproedes THBHOCT! {Mph ivaioyu
A0 yBark creundiHI eROHOMIMHI YMOBM B NEPIOs RO wwHboro CPCP
Ta Ha CbOrOLHIWHBOMY €Tari PO3BHTRY YrpaiHu)

¢ 3CTaHOS £-rA PO2r0Ll €= 1y CICTEM B 1T S2uHA% RDATTOND TA
OUNIKy €9ED0H Ta €9EProrCC I8 B PeasbHO 1, ~aCl

»  peromeHiaull Wo.o eneproedeKTUBHOCTI (Apuilvaioymn 20 yearu
BAPOBHUUMI MPOLEC PI3HI ENOHOMIYHS Ta TEXHOAOTIHHI KPHTEPIH)

* KOHTPOAb 3a BNPOBAAAEHHAM 33X0AIB LIOAQ €-2DroBUKOPYCTAaHHS,
® HaBYaHHA NPEACTABHVKIB 3aMOBHKUKA

e HaAaHHZA IHOOPMAUIRHUX NOCAYT

OcHosHI napTHepu

o AepxaeHui KOMITET YKPAIHK N0 eHEProBene »eHHio
o HauioHasbHa KOMICIR 3 MUTaHb PEMYAIOBAHHA B EHEPreTuul
o MIHICTEPCTED eHepreTUky Ta enekTpUdIkauil YKpaiHu
e HAU enaekTpOEHEPreTUKM YKPAIHU

o YrpUCM AepicTaHaapTy YKpaiHu

e Biaainenna eHepretuxu AlH YkpaiHu

o |HCTUTYT eHepro3bepe KeHHA Ta @HEPIOMEHRAX MEHTY
o BAT «MOTEHUIAA» (M Maxapio)

o (I «Ykpeucrem» (M lopaiska)

o Komnara «ECKO Cxias (M 3anopikxa)

o Komnania «CCKO 3axiar (M 18ano-Opauriecik)
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NOAKMOYEHNA K CYLWSCTBYIOWE 1 HATPHUE NEPBUNHEIX U3MEPUTaNbHeIY rpeodpazosateneit) BxeceH s
FopeecTp cpeacTs uzrHepeH:itl VhpatiHel
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~
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MOKET MCMOMb20BATECA ANA NpeobpazoBaHua NynbCUPYIOWNX PDA3HCCTE 1 GABNEHWA B yHUGALMPO
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¢  yOMM/HUKAUMOHHLIE CPEACTEA (NoAaep#ra PaznudHbiX KOMIAYHUKAUMOHHLIX Cpen,

TenadoH /KOMMYTUPYEMBIA
ebidenenHoi/ pagno BY C8A3b NPOMbLIWNZHHLIE NOCNEO0BATENbHLIE UHTEPRdENCHI}
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Perynatop ypoeHg LC 1000

Qnucadne
S. 073 no39 o0 LD Nec 1380acTBa S, rax SA €O ABTMETLR
_35\\AdHaTombitt VL CBHESbIM PErynA~™CocM L L/l orbiM
“17P9AcHL 2 1 1% ILTCAS3CBAHUA 8 18CT2 C NLOCHUAIMM
_UEOAI 1Tt 8 3 enTCCNRCBCOALLIX W hCuTRY Per ~sTco
L ICOLASH 206 MUTISTb3OSAHUA NPARTINECK 1 80 8Cex §inax
~OUMDILI eSO SCnbl H3YUMHAR C KOHOSSC3™3 M NUTATe bn0 ¢
251 LS KCT @ 1 0ANIHYNBAR CONESbiMt DILTIOPIMH U 10MET
1IC10Nb2ABATBLA B8 BCAE C TaKMAM HU3K 1M ypogyewm
2 ex~ponposazmmceit xak 10 mukpoCumesc cu
Sarynatop LC 1000 umeser nBa yposHA WYSCTBUTEALHCCTY W
SCNHQBO 1 D INBTL NTO NO3BONAET A38aTb TOYHbHY OTEBET Npw
233HBIX /OOBHAX NCIBCAMMOCT + W YCACBUGX TYPOYNeMT™=GC™ 1
33 10KHBX B Ce32p8yapax K K3713aXx € BhHiuldKOu
S 13BCa 1 @ LHCITS0
_72 @ykKo 11 35C 1Ca0TCA TYTE 1 BROONES §
. RTCOTUIMTs D 2 CANElen ,CTuhu. <218 CI0TeaTIvL
SAPES == = 4 1L L= A ZAENTOCM TG~ W ¥ AR CTaLTAN248
U N Fz”CAC Y 1IC O KCHTECIS yRCR- 1 e THG Lol
~aHq
47 W02 3 Ahd T DRSL T HARRC2R3 el Sl Tem2 b
- A9 LCL 1R323 LN\ TNGD e LU L ZUBZ 2T RC
MMpureHerue
S- ma 32 2 2 2 CCLLCTSARET ¢ =l/Ca € Gk o 1
OTOUbix 85 CHP3CTICa NP1 NOMCWH BXSLCUeHA HA Mevd -Cit
~1aTP C 8CCHMbI0 TepexniguaTenarv
CrHanW3aLsyta HWIX0ro WU EbiCOKOro ypOBHA
g€ CWrHa, M3aL 11 HU3KOro yPOBHA
f8e CMrHaru3auv ssiCOKOro ypoBHA

HANONHEHME HACCCO 1 N0 CHUrHaANMIaLWKW HNU3KOro yPOBKA 33XUMHON e
2rogo «kHeHAe HaCCCoM N0 CurHanuial 11 H 13K0ro ypoeHR B AHT L
“dACS A 1g HACZCD 1 N0 C 1IrHaN13aLma _b CCKCro yCCoHRA

ITCRO Aane- 1P HgtLCC 1 00 C rHan123u 25ICCKCrO yCo3wA

TOAHAR HCTE,¥L § 10 NOArOTOBrE ¥ PutC™@ NEEACTud =-a B Of)u_l,aﬂ cxerta 3NeKTPONpoBOAKU
S ,r0BOLCTEBE NQ_/CTAHOBKE W TEXHUNECKSH/ ODCT ¥ 183H 10
~QcTasaseromMy BrecTe ¢ Npmbopom BuGepuTe Kam A Kan 5 :.
OrpaqueHme npuMeHeHna

HaNpRXeHwe
HOoMWHaNbHEIN KOIGDUUMEHT 3awmTe PyTRapa P40 r [
7

Zan MHOM
8 HT

Mapxupos«a
KOHEG 1rypaLin
—— [oaxniQueHne K
MCTOYH 1KYy
NUTaHuA

-

i~ Kanan A

Probe Inputs
KanBE Kaw A

8|9 12

- BHYTPW
Makcumanonas Te anepaTypa BHewHed cpelsl 55C

MaxkcumansHan anuHa xabens (Mex4; perynRTopoM v
[OCBHUKOM) a0m 142 1314)5]6
YcTaHoBKa T ,
MPEAYMNPEAKLEHWNE OTKAIOYUTE  UCTOYHUK J "-}"- %

1

A
INEeKTPONUTaHuR [0 Ppa3bopKku perynatopa, MNOCKONLKY ' ’
3aXuUMBl NOA HanpsxeHueM OyayT OrofieHs! B OCHOBaHUW Hcpm
perynatopa L N Hopm 1A
PerynaTop fonkeH BoiTb yCTaHOBNEH B hYTNRPEe v NpubopHOR Brion Hacoc L
pocke 4706wt 06ecne4mnTh 3aLmnTy OT BO3ASACTBUM OKPYXAALLEN Cetn Carn ! Joioeq  Hacoc CurH
cpelnt Spirak Sarco MoOKeT NPeanoxuTh NpUroaHsie GyTnsapsl nnn Curn
Per/naTop MOKET BbiTb yCTaHosNeH Ha sepxHew ronosre DIN Paameps! (NpudnuanTensHo), Mm
DeMbCh NPW UCNONB20BAHNV UMEIOLLETOCA MOHTAKHOIO 334 AM3
ANV K8 JAKUM MOKHO YAANUTL U HENOCPELACTEEHHO NPUBUHTUTL
OCHOBaHME PPIYRATOPA K PAMOYHOM NNAacTaHe ¢ /Tnspa -
Lns npobBraka Heob1oaunta 3xpaHvposarHHuiu kabens s 3100 ""“‘ i
noaxoaut xabenw Pirell FP200 wnw Delta Crompton Firetuf OHLS
2 unu 4 kKanbHoiv 1 k8 MM Takou xe Tun xabens mMoxeT ObiTh
ACT0MB3083H W ANS NPOBGLAFU K UCTOYHWKY 3NEKTPONUTARUA
“ OHKPETHBIE CAeMbl INEF TPOMNPOBOAKM M BOZMOAHbBIE YCTAHOBKA
nepexnouaTenen npeacTaeneHsl 8 PykOBOACTEE N0 YCTaHOBXE 1
TeAHuYeckomy obcnyxuneaHunig
TexHnyeckne xapakTepucTuKn
Hanpsaxenne uCToYHUKA NUTAHVA
YcTaHoeka 230 B 198E 2648
YcraHoska 1158 938 1218
Yacrota 50 &0fu
Makcumanshoe norpedneHue INexTpoIHAprum BYA

MaTtepuansl
Kopnyc flonucTupes \.
Onopran NnacTuma ABS (yrpennennan)

O603Ha4enune " Bec 0 5«r ‘_‘_24
Perynarop LC 1000 npovasonctsa Spiras Sarco - "

|<—-—-— 52 —»I 14 105 -
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MpoGHuk yposusa LP 10-3

C irHanu3auiiv

ﬂpnrgggﬂ npy oasnedy o 32 0a Cusz rew1mens
(237°C) L8R 3T R
JeTan 13 HepXxaBerowe ctani 1

nokpoiteie PTFE

OnucaHue
Neoofuue yocsra L® 10 3 noouzsoacrsa Spirax Sarcd
1CNOMLI ATCH B 18C7e € PEeryra~opo 1 ypoend LC1CCO & o
Soiray Sa 82 2 8 LTTCTRYEHME CeTe tHG 1 CeTVR130EK 1 £ZE~s
fmE Cred 133. 11 3 Napcso< 1r

L238LB CwuX 1 0 Mg =~ IXCOCTRK
oo € "IChew 3,222 1Aey weceld clefmew1e 1 ng Z8°
1f 102,808 o2 SThHNRO 07202 1T 333e 1 —=ue
TRCTHMR L g7 Tan P

BCIOrZ2 4rhIX O af

cran

Y

' . Ina perynupoBa't YPOBHA It

1CACrbL3CEa"CR 3 EaTCHHS ¢ 1Mu
aC™ 18C223mIX 2822537423 N3 v ACNCbIC8IHWA OL~CID U3
~3KOHEeYHE KO3 218 3338 11HWA MW ND 1 CCHALEHUK OTAE brbitiit
crepKHe t ¥ 1 NAacTAHOW ONR 33a3e 1neqns
Npo6uux ysosus LP 10 3 wmreer TpA HAKOHEWHUKA
PACNO3Ha0WL 1X YPOEEHb [ONVHA KOTOpbLIX QapefenseTca apu
/CTAHOBKE@ B COOTBETCTBMU C HEOOQXO0AWMbLIMA YPOEHAMM Koopn
nepexknHeHns APO6H Ka
Korna HAKOHEYHUK NOrp/skew B w»AQrOCTe CH 3arisraer
INEKTP MECK /IO LEND HA 3eMN10
{ora3 ynoserb Na.iP™ HUKE HAKOHRWM 1¥d CIPpOTUE ~v 1R

~ A1 CTINTBITCR 35 CS¥ 1 1 M HA PAMYPATCO NCC™ NaaT C rHa

O HAKOHEYHIY HE HALCL 1TCA 8 80Le

OrpaHuyeHue NpuMeHeHna
HoMWHANbLHOE N3BneHue PN 40
faxcumanpHoe gasneHve 32 6ao
AakCwmansuHan Temneparypa 239C
AaKCUMaNbHAn BHPLWHASR TeMreparypa 70C
~OMUHANBHBIA KOIPPUUNEHT JALMNTHI P55
Jdaxcumanenasg annuHa kabens (or
~n06HMUKa AD perynaTapa)

\_J1
Depxkartens % b

YCTaHOBKa H3KOHEYHAKOB

QAHOE pP/KOBOACTBO NO YCT3HOBKE ¥ TEXHUYECKAMY

~ACN yXUBAHAK NOCTABARETCS C Kaxabim NpuBopom

~3KOHEeHHUY U NPDGHUKE Y¥OPAYUBAIOTCA A0 HECOXCaMMON Anudb

~ NOMOWBID HOKDEKA Neped YCTaHOBXOW Ana obecnederan

-°’36X0.QMMbOX JROBHEN MNepexnyerna

# onsuuns PTFE nocne aroro obaupaercs Ha 40 MM Ha KOHUAX

=

~epAHEN

DU MCNONBL30BAHWUY 8 KOTNAL NNU PeaepByapaKk O 3HAYUTE/LHO
ATMEHRIOUWMMUCA YCN0BUAMI TYPO /MeHTHOCTU PexaMeHLyeTCA
/FTAHOBUTL 3AWMTHYKR TP/OKY C BHYTDEHHUM HOMUHANLHLIM

Tpn
samerpom 80mms (3 } HBKOHEYHAYa
npobHuxa
TexHuyeckoe o6CAyXuBaHmne g
/1R » He Tpebyercs HMKaxDro CNeuvansHoro yrxo0a3 CucTeMul
~eryAUEQBKM JPOBHA BOAbI B KOT/IE HYKLAKOTCA 8 NEPUOAUUECcKNL
¢ TUPOBAHMWAX M OCMOTPAX 4TO ONUCAHO B APYrAX pazaenai L
7E1804HKKA
YpoaHu
-‘ nepextQHeHs
L]

L
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MonnasKoBblil KoHaeHcaTtooTeoounk FT 43 DN 15-50

OnucaHue
=T ALY RHDI TCMNNASKOBhItt KOHASHCATOOTEOAY In LO
b SHMRBIM 33 T LT MECRUM BOS.M LR INCM N OEeT Ob ™% 138
FCOM3ONTANDHE M T QAaKUEBDLIM t LCEoIHESUSMI Tax 1 c
20 unafbeb twt P 4GV
2 ACHLEHCATO0"BLA~ K& C [OPHSCHTI oMbl 1 coeniHest S\ 1
C3MONHE LCMOAHMTENbHAA YCTaHCBKI PYyHHLIO Uronbys~™2 0
anand  PanoT3KWLEro Kak MnaposniflyCaHOWM 33TBOD (F33)
ST43 C Mpw HEOOXOOMMOCTU B KPbIWKE MOXHO Co213Th
orgepcTue € coenmxennem /s BSP wna NPT gaa ycrawosxu
0aHa OCywkw

OrpaHu4eHns MNpUMEHeHUa (IS0 §552)
4xCHMANBHBIE YCT03 1A KOHCTPyxwn xapnyca FN 16

S\ — Maxkg acrscTmoe aasner e 18 ats

" 1. — Jakc dor,crumas Temnecanypa 220C
JnoAMCe r1ARaABs 1~2CKOE MCMbiTak 18 J= a™ 1
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12 14 16
N Laenenve ata
A @nanuessie BS 4304 PN 16

S Mnanuessie ANSE 130 (DN15 u 20) ANSI 125 (ON25 zo £0)

Wapep e He 1CNOMb3YETCH NOA LasHoix Napatiertax

i

= {arC 2 1CGeceHUMANnEHCE Balrg-ue
Py Fi=345 F142 40 Frd42 1d
= a0 20 45 arm 10 a™m 14 at™m

vonpencarooTsoguvky 40/50DN umenT orpanvuenve P A0
pagHoe A PMX

Pazmepbl U COE€OMHEHUA

DN 15 20 25 40 1 50 ctaHpapTHeie dnanus BS 4504 w BN 16
Npy HeoBx0AMMOCTY BO3MOKHA MOCTaEka € ¢nanuamn ANSI
120 ¢ oTBERCTUAMKY

MaTepuans!

Ja [erans Martegwvan Cneunauaumna
1T Kopnsc YyryH DIN1691GG 25
7 bontu xpuwWkn DN 15 25 Cans B3 3652Grd 3

WTudT xpoiluxa Crans BS3652Gr 8 d

FanxaA Xpoilxa

3 TIpOKI30KA KEhILLK A ACMWCOEAHEY TUCTOBCH IC2GAT
Kpoiwra Y /ryH DIN 1881 CG 25
Cenroxnanaka CM 1520 25 Fegxk cam BS 970431529
{9 BepTYKANLHEIX KOHAEHCaTooTBOLMKOB ON 151 20)

FT 43 2 31 a 8 n
CN 13 1 20 ! | l

FT 43
DN 40 v 50

Y21 (NaBHOr0 KNanaHa C Fecx.cans BS 3146 Part 2
AHTUKODBO2AMHbIM gednexTopcta DN 40 50 anc 2
76 [(pornapxacefnaknanaHda  Fepx Crane 851443704511
ON 15 20 25
Tipoxnagya yana rragHoro x1anana
Dr 40 S0 APMUPOBAHHEIN AKCTOBOR rEaduT
7 Yaen WwapHupHou CTOVKK Hepx. crane B5412318/8
Bonte ON 15 20 25
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Mequency Converters

TpausicTOpHBIE NpeofpasosaTeni{ JUI PerynipoBaiis cKopocTH
BPAN(EHHS 1CIIXPOHHBIX 3/1eKTPOIBHIATENEN 111COCOB 11 BLHTHIIATOPOD

AdOD T1GVUVAY 1838

Tpexdasvoe nanpmkenne 3808, 4008, 415B

2

1P 22 IP 54
Lessa, USD} Uens, USD § Liena USD
Homut | Mowpn | Homun | Moy {P 22 ©Bes}jlP 22 clIP 54 c
Tun TOX aAsurar TOK asuray | Buicora | tWupuna | MnyBuna Bec EMC EMC EMC
npeobBipasosatens A kBT A kBT t4M MM MM Kr tunutpa | dwmnutpom | unnrpom
ACF601-0016-3 32 15 - - 526 304 310 25 2 291 2 454 -
ACF601-0020-3 41 18,5 32 15 2 887 3105 3493
ACT601-0025-3 47 22 41 18,5 3 30! 3 545 3 680
ACF601-0030-3 62 30 47 22 715 304 357 35 3 752 4 037 42137
ACra01-0040-3 76 37 62 30 4 451 4 787 4987
ACF601-0050-3 89 45 76 37 5 681 6 107 b 307
ACF601-0060-3 112 55 89 45 6 354 6 831 7 161
ACTI'601-0070-3 124 75(60) 112 55 715 304 429 50 7 245 8 047 81377
ACF601-0100-3 178 90 - - 0 666 10 350 -
ACF601-0120-3 200 110(100) - - 860 480 428 88 I1 192 11989 -
ACF607-0100-3 178 90 147 75 11 463 13 973 14 603
AC¥F607-0120-3 200 110(100) 178 90 860 480 428 88 13 119 16 819 17 509
ACF607-0140-3 260 132 200 110 16 675 21 476 22 396
ACF601-0170-3 316 160 260 132 19 093 24 581 25751
ACF607-0210-3 395 200 316 160 2065 1030 644 370 21 258 27 169 28 509
ACF601-0260-3 480 250 395 200 23771 30 274 31 744
ACF607-0320-3 520 315(270) 480 250 2065 1030 614 400 27 859 35 794 37 504
EMC dunatp - yerpoilicTBO, YMOHBUNONICE WISINITE Gpockon tora o ACS 600 n mnaontedt ceru
Crernens 3auurrat - IP 22 w IP 54
B 1eqy npirona we wonrver HIC, TaMoxenHHI cBop, ¢TpaxoBka M TPAHCITOPTHAIE PACXONL!
ARB Vkpanna Ten (044) 296-46-43
HIID  Dmam’ Ten (044) 441-26-66
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D. MEASUREMENTS AND DATA COLLECTED



D.1. Statistical data of 1995 through 1997

¢



Balance of enterprise
as of January 1, 1996

Enterprise Kupyansk milk canning plant
Terntory Ukraine

Ownership form collective

State authority none

Type of activity industry

Unit of measurement mln Ukr Krb

Address 26, Lomonosova str, Kupyansk

Form No 1
Date (year, month, date)

Check sum

Codes

1801002

01

00418142




ASSETS Line Beginning of End of
code year reporting
period
1 2 3 4
I FIXED ASSETS AND OTHER NON-CURRENT ASSETS
Fixed assets
residual value 010 148829 212475
depreciation (02) 011 445160 431658
original cost (01) 012 593989 664132
Work-1n-process capital investments (33, 35, 61) 030 39451 354366
Equipment (07) 035 3179 2466
Long-term financial mvestments (58) 040 200
Settlements with shareholders (75) 050 6328
Total for Section 1 070 191459 575835
II INVENTORIES AND COSTS
Production stock (05-08, 10) 080 96344 225411
Low - value and fast - depreciating 1tems
residual value 100 296 1218
Expenses of future periods (31) 120 1399 1263
Frushed goods (40) 130 1972 48500
Goods
buyng cost (41) 140 1189 2565
Total for Section II 150 101200 278964
III CASH, SETTLEMENTS AND OTHER CURRENT ASSETS
Goods shipped
payment 1s not due (45) 160 20982 156049
Settlements with debtors
for goods, works and services payment 1s not due (62,76) 170
with budget (68) 200
with employees under other transactions (73) 210 72 6295
with other debtors 240 10318 158101
Cash
cash (50) 260 5 141
settlement account (51) 270 103 1
currency account (52) 280 22 6256
other monetary items (54, 55, 56) 290 559
Borrowed funds (82) 300 4000 267000
Other current assets 310 206
Total for section III 320 35502 594608
BALANCE (sum of lines 070, 150, 320, 330 and 340) 350 328161 1499407
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LIABILITIES Line Beginning of End of
code year reporting
period
1 2 3 4
1 SOURCES OF OWN AND SIMILAR FUNDS
Statutory fund (capital) (85) 400 27499 328835
Reserve fund (88) 410 6634 11886
Capital financing (93, 94) 420 42630 271000
Special-purpose funds and target financing (87, 88, 89) 430 203322 402935
Settlements with shareholders (75) 450 970
Profit
used 1n the accounting year (81) 481 721793
of accounting year (80) 482 721793
Total for Section I 490 280085 1015626
II LONG-TERM LIABILITIES
Bank loans (92) 500 267000
Borrowed funds (95) 510 4000
Total for Section II 530 4000 267000
I SETTLEMENTS AND OTHER LIABILITIES
Short-term bank loans 600 4600
Settlements with creditors
for goods, works and services payment 1s not due (60, 76) 630 23237 43248
budget (68) 670 2067 32407
wage payments (70) 700 1867 5544
with other creditors (71,76) 720 12233 75668
Total for section III 750 44076 166781
BALANCE (sum of lines 495, 530, 750) 760 3281 1449407
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Balance of enterprise
as of October 1, 1997

Enterprise Kupyansk milk canning plant
Termitory Ukrame

Owmership form collective

State authority none

Type of activity mdustry

Unit of measurement min Ukr Krb

Address 26, Lomonosova str, Kupyansk

FormNo 1

Date (year, month, date)

Check sum

Codes

1801002

01

00418142




ASSETS Line Beginning of End of
code year reporting
period
1 2 3 4
I FIXED ASSETS AND OTHER NON-CURRENT ASSETS
Fixed assets
residual value 010 12288814 13356509
depreciation (02) 011 11909407 12284820
origmal cost (01) 012 24198221 25641329
Work-m-process capital mvestments (33, 35, 61) 030 2090200 2197810
Equipment (07) 035 83643 136295
Long-term financial investments (58) 040 2000 2000
Settlements with shareholders (75) 050 3330 3330
Total for Section I 070 14467987 15695944
II INVENTORIES AND COSTS
Production stock (05-08, 10) 080 2757904 3680710
Low - value and fast - depreciating items
residual value 100 4962 94840
Expenses of future periods (31) 120 8245
Finished goods (40) 130 522561 438764
Goods
buying cost (41) 140 12054 12520
Total for Section II 150 3297481 4235079
III CASH, SETTLEMENTS AND OTHER CURRENT ASSETS
Goods shipped
payment 1s not due (45) 160
Settlements with debtors
for goods, works and services payment 1s not due (62, 76) 170 815320 546572
with budget (68) 200 975090 16418
with employees under other transactions (73) 210 80398 124522
with other debtors (63, 70, 71, 72, 73, 76, 84) 240 3000046 1792465
Cash
cash (50) 260 2687 792
settlement account (51) 270 249963 2589
currency account (52) 280 3230 159029
other monetary items (54, 55, 56) 280 68625 191597
Borrowed funds (82) 300 2366250 1634500
Other current assets 310 7157 2712
Total for section I11 320 7568766 4468196
BALANCE (sum of lines 070, 150, 320, 330 and 340) 330 25334234 24399219
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LIABILITIES Line Beginnming of End of
code year reporting
period
1 2 3 4
1 SOURCES OF OWN AND SIMILAR FUNDS
Statutory fund (capital) (85) 400 3288348 3288348
Additional capital (88) 405 11183014 13247893
Reserve fund (88) 410 392228 392228
Caprtal fipancing (93, 94) 420 2710000 2710000~
Special-purpose funds and target financing (87, 88, 89) 430 1240954 387875
Settlements with shareholders (75) 450 5096 8819
Profit
used mn the accounting year (81) 481 4057256
of accounting year (80) 482 3398639
Total for Section I 495 18819640 19632693
II LONG-TERM LIABILITIES
Bank loans (92) 500 2366250 1634500
Borrowed funds (95) 510
Total for Section II 530 2366250 1634500
IIT SETTLEMENTS AND OTHER LIABILITIES
Bank loans (90) 600 400000 398000
Settlements with creditors
for goods, works and services payment 1s not due (60, 76) 630 1529676 1326984
budget (68) 670 437358 151898
wage payments (70) 700 268202 174540
with other creditors (71,76) 720 1087843 827592
Total for section ITI 750 4148344 3132026
BALANCE (sum of lines 495, 530, 750) 760 25334234 24599219




Enterprise
Territory
Ownership form
State authonty
Type of activity

Unit of measurement

Balance of enterprise
as of January 1, 1997

Form No 1
Date (year, month, date)

Kupyansk milk canning plant

Ukraine

collective

nomne

mdustry

min Ukr Krb Check sum

Address 26, Lomonosova str, Kupyansk

Codes

1801002

01

00418142
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ASSETS Line Beginning of End of
code year reporting
period
1 2 3 4
I FIXED ASSETS AND OTHER NON-CURRENT ASSETS
Fixed assets
residual value 010 2124746 12288814
depreciation (02) 011 4516577 11909407
original cost (01) 012 6641323 24198221
Work-m-process capital mvestments (33, 35, 61) 030 3543651 2092200
Equipment (07) 035 24665 83643
Long term financial mvestments (58) 040 2000 2000
Settlements with shareholders (75) 050 63285 3330
Total for Section 1 070 5758347 14467987
II INVENTORIES AND COSTS
Production stock (05-08, 10) 080 2254115 2757904
Low - value and fast - depreciating items
residual value 100 12186 4962
Expenses of future periods (31) 120 12633
Finished goods (40) 130 485062 322561
Goods
buying cost (41) 140 25647 12054
Total for Section II 150 2789643 3297481
III CASH, SETTLEMENTS AND OTHER CURRENT ASSETS
Goods shipped
payment 1s not due (45) 160
Settlements with debtors
for goods, works and services payment 1s not due (62, 76) 170 1560494 815320
with budget (68) 200 975090
with employees under other transactions (73) 210 6295 80398
with other debtors 240 1581016 3000046
Cash
cash (50) 260 1406 2687
settlement account (51) 270 - 249963
currency account (52) 280 62558 3230
other monetary 1tems (54, 55, 56) 290 5590 68625
Borrowed funds (82) 300 2670000 2366250
Other current assets 310 2064 7157
Total for section III 320 5946078 7568766
BALANCE (sum of lines 070, 150, 320, 330 and 340) 350 14494068 25334234




LIABILITIES Line Begmning of End of
code year reporting
period
1 2 3 4
1 SOURCES OF OWN AND SIMILAR FUNDS
Statutory fund (capital) (85) 400 3288348 3288348
Additional capatal (88) 405 11183014
Reserve fund (88) 410 118855 392228
Capatal financing (93, 94) 420 2710000 2710000
Special-purpose funds and target financing (87, 88, 89) 430 4029357 1240954
Settlements with shareholders (75) 450 9702 5096
Profit
used 1n the accounting year (81) 481 5467450
of accounting year (80) 482 5467450
Total for Section I 490 10156262 18819640
II LONG-TERM LIABILITIES
Bank loans (92) 500 2670000 2366250
Borrowed funds (95) 510
Total for Section I 530 2670000 2366250
Il SETTLEMENTS AND OTHER LIABILITIES
Short-term bank loans (90) 600 - 400000
Settlements with creditors
for goods, works and services payment 1s not due (60, 76) 630 432485 1529676
budget (68) 670 324072 437358
wage payments (70) 700 55443 268202
with other creditors (71,76) 720 756664 1087843
Total for section III 750 1667806 4148344
BALANCE (sum of lines 495, 530, 750) 760 14494068 25334234
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Enterprise
Terntory
Ownership form
State authornity
Type of activity
Umt of

measurement

Report on the financial results 1 1995

Kupyansk mulk canning plant

Ukraine

collective

none

mdustry

thousand Hr

Form No 2

Date (year, month, date)

Check sum

Codes

1801002

01

00418142

o]



I Financial results

Indicator Line Gams Losses

— code

1 2 3 4
Revenue (gross mcome) 010 3080088
VAT 015 337812
Production costs 040 2023244
Results from sales of primary products 050 719032
Results from sales of other products 060 14548
Revenues and expenses from other operations 070 11787
Total gams and losses 080 733580 11787
Pre-tax income or loss 090 721793
Actual volume of production 100 2559019

=
D



Enterprise
Termitory
Ownership form
State authorty
Type of activity

Unit of
measurement

Report on the financial results mn 1996

Form No 2
Date (year, month, date)

Kupyansk milk canning plant

Ukraine

collective

none

mdustry

thousand Hr Check sum

Codes

1801002

01

00418142




1 Fmancial results

Indicator Line Gains Losses
code
1 2 3 4

Revenue (gross income) 010 44636403
VAT 015 5307517
Production costs 040 34128402
Results from sales of primary products 050 5200484
Results from sales of other products 060 255178
Revenues and expenses from other operations 070 25651 13863
Total gams and losses 080 5481313 13863
Pre-tax mcome or loss 090 5467450
Actual volume of production 100 33934000




Enterprise
Territory
Ownership form
State authority
Type of activity

Unit of
measurement

Report on the financial results 1n 9 months of 1997

Form No 2
Date (year, month, date)

Kupyansk milk canning plant

Ukraine

collective

none

mdustry

thousand Hr Check sum

Codes

1801002

01

00418142




1 Fmancial results

Indicator Line Gains Losses
code

Revenue (gross mcome) 010 21275538
VAT 015 2318006
Production costs 040 15876793
Results from sales of primary products 050 3080739
Results from sales of other products 060 115597
Revenues and expenses of other operations 070 271196 68893
Total gans and losses 080 3467532 68893
Pre-tax mcome or loss 090 3398639
Actual volume of production 100 20244000




The reporting organization

Ownership form

Address

Kupyansk milk canning plant

joint-stock company

26, Lomonosova str , Kupyansk, Ukraine

Form No 11 mtp

REPORT ON THE FUEL, THERMAL ENERGY AND ELECTRIC POWER USE
FOR 1995
1 Fuel (as tce - 7700 Ccal/kg)

Types of products and Unit Product code Line Production Actual use per unit of Use per overall
work by ZKP number output/ production production
work
output for the
completed reporting period
for the same for the Actual
period of the reporting
previous year period
Thermal energy Geal 633 1803 180 3 114
Other industrial use of 9010 70
bouler fuel
Total industrial use of 9100 184
boiler fuel
Domestic use 9200
Total use of boiler fuel 9300 184
(Iines 9100+9150+9200)
2 Thermal energy (steam and hot water)
Types of products and Unit Product code Line Production Actual use per umt of Use per overall
work by ZKP number output/ production production
work output for the
completed reporting period
for the same for the Actual
period of the reporting
previous year period
Butter tonnes 9221010000 1218 3200 3200 3898
Canned milk thou cans 922200000 27800 807 807 22435
Whole milk products tonnes 322000000 6810 106 106 722
Other industnal use 9010 13621
Total industrial use 9100 40676
Domestic use 9200 4919
Total use (lines 9300 45595
9100+9200)
Sources of own supply Geal 9710
from boiler units 9720 633
from outstde supphers of 9810 47711
the sarne ministry




3 Electric power

Types of products and Unut Product code Line Production Actual use per unit of Use per overall
work by ZKP number output/ production production
""’;'k § output for the
complete: reporting period
for the same for the Actual
period of the reporting
previous year period
Butter tonnes 9221010000 1218 83 83 101
Canned milk thou cans 27800 273 273 759
Whole milk products tonnes 6810 13 13 89
Refrigeration 4203 757 757 3181
Other industrial use 9010 1386
Total industrial use 9100 5516
Domestic use 9200 80
Overall use (lines 9300 5596

9100+9200)




The reporting organization

Ownership form

Address

Kupyansk milk canning plant

jomt=stock company

26, Lomonosova str , Kupyansk, Ukraine

Form No 11 mtp

REPORT ON THE FUEL, THERMAL ENERGY AND ELECTRIC POWER USE

FOR 1996

1 Fuel (as tce - 7700 Ccal/kg)

Types of products and Unit Product code Line Productio Actual use per unit of Use per overall
work by ZKP number | noutput/ production production
work output for the
completed reporting period
for the same for the Actual
period of the reporting
previous year pernod
Thermal energy Geal 01200880 0030 1042 1803 1803 188
Other industrial use of 9010 10
bouler fuel
Total industrial use of 9100 198
boiler fuel
Domestic use 9200
Total use of boiler fuel 9300 198
(lines 9100+9150+9200)

2 Thermal energy (steam and hot water)

Types of products and Umit Product code Laine Production Actual use per umt of Use per overall
work by ZKP number output/ production production
w°;'k output for the
completed reporting period
for the same for the Actual
period of the reporti
previous ng
year period

Butter tonnes 9221010000 2490 1087 3200 3200 3478
Canned mulk thou cans 922700000 2560 29890 807 807 24121
Whole muilk products tonnes 922000000 2510 5926 106 106 628
Mountain cheese tonnes 9225000000 2500 17 1560 1560 27
Other industnal use 9010 4428
Total industrial use 9100 32682
Domestic use 9200 7442
Total use (lines 9300 40124
9100+9200)
Sources of own supply Geal 9710
from bozler units 9720 1042
from outside suppliers of 9810 42392
the same ministry




3 Electric power

Types of products and Unit Product code Line Production Actual use per unit of Use per overall
work by ZKP number output/ production production
w"l"k‘ 4 output for the
complete reporting period
for the same for the Actual
period of the reporting
previous year pericu —
Butter tonnes 9221010000 2490 1087 83 83 90
Canned milk thou cans 922700000 2560 29890 273 273 816
Whole milk products tonnes 922000000 2510 5926 13 13 77
Refnigeration tonnes 9225000000 2500 17 708 708 12
Other industrial use 9010 339
Total industrnal use 9100 5686
Domestic use 9200 80
Overall use (lines 9300 5766

9100+9200)
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The reporting organization

Ownership form
Address

Kupyansk milk canning plant

joint-stock company

26, Lomonosova str , Kupyansk, Ukraine

Form No 11 mtp

REPORT ON THE FUEL, THERMAL ENERGY AND ELECTRIC POWER USE
FOR 9 MONTHS OF 1997

1 Fuel (as tce - 7700 Ccal/kg)

Types of products and Unit Product code Lme Production Actual use per umt of Use per overall
work by ZKP number output/ production production
work
leted output for the
complete reporting period
for the same for the Actual
pertod of the reporting
previous year period
Thermal energy Geal 01200880 0030 1484 1803 1803 268
Other industrial use of 9010 8
boiler fuel
Total industnal use of 9100 276
boiler fuel
Domestic use 9200
Total use of boiler fuel 9300 276

(lines 9100+9150+9200)

2 Thermal energy (steam and hot water)

Types of products and Unit Product code Line Production Actual use per umt of Use per overall
work by ZKP number output/ production production
w°;k 4 output for the
complete reporting period
for the same for the Actual
period of the reporting
previous year period
Butter tonnes 9221010000 2490 1520 3200 3200 4864
Canned milk thou cans 922700000 2560 30672 807 629 3 19302
Whole milk products tonnes 922000000 2510 4003 106 106 424
Mountain cheese tonnes 9225000000 2500 9 1560 1560 14
Other industrial use 9010 3949
Total industrial use 9100 28553
Domestic use 9200 3800
Total use (lines 9300 32353
9100+9200)
Sources of own supply Geal 9710
from boiler units 9720 1484
from outside suppliers of 9810 32509

the same ministry




3 Electric power

Types of products and Umt Product code Line Production Actual use per unit of Use per overall
work by ZKP number output/ production production
“’°:'l: g output for the
complete reporting period
for the same for the Actual
penod of the reporting
previous year period
Butter tonnes 9221010000 2490 1520 83 83 126
Canned mitk thou cans 922700000 2560 30672 273 273 837
Whole milk products tonnes 922000000 2510 4003 13 13 52
Mountain cheese tonnes 9225000000 2500 9 708 708 6
Refrigeration Geal 9980000152 2530 4980 757 757 3770
Other industnal use 9010 164
Total industnal use 9100 4955
Domestic use 9200 55
Overall use (lines 9300 5010

9100+9200)
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D.2 Totalized energy use indicators according to the plant



Electric power use 1 1996

Supply Use, kWh
Pertod KWwh Canned | Butter WMP Powdered | Cheese | Stores Sales Domest1 { Cooling | Milk
milk mitk outside c use glue
January 299715 27391 52766 214 804 1704 1640 10320
February 270334 36077 68,742 153 097 1704 1115 13100
March 445117 | 114111 | 115776 | 173,968 13,472 852 1149 10 100
Total 1015166 | 204579 | 237284 | 541869 13472 4260 3904 33,520
Apnl 476 773 87247 | 141224 | 161020 90 936 1704 1201 9280
May 615757 | 174604 | 175473 | 166 6664 106,092 1704 1300 7102
June 672497 | 236992 | 221375 | 179002 57,114 708 1377 9160
2 quarter |1,765,027 | 498,843 | 538,072 | 506,686 254,142 4116 3878 25,560
1 half year | 2,780,193 | 703,422 | 775,356 | 1,048,555 | 267,614 8376 7782 59,080
July 594048 | 117608 | 15023 5356 84132 708 1644 6520 1000 386 629 708
August 726248 78 542 19422 4199 82 080 1262 7800 1000 535683 | 3540
September | 530464 | 105159 9711 6201 18313 708 1181 7720 3000 405 620 708
3 quarter | 1850,760 | 301,309 | 44,156 15,756 184,525 1416 4087 22,040 5000 [1,328,832] 4956
9 months | 4,630,953 | 1,004,731 | 819,512 | 1,064,311 452,139 9792 | 11,869 | 81,120 5000 |1,328,832 | 4956
October 460 718 74774 4136 6929 0 1416 1022 10 000 7000 387 531
November | 329 830 37619 1328 8814 0 708 2698 8320 7000 270 563
Electric power use by types of products in 1997
Supply Use, kWh
Pertod kWh Hr Butter Canned WMP Powder [ Cheese | Cooling | Domes- Sales Stores
milk muilk tic use outside
January 299 906 24 937 2988 41 305 12 235915 | 10,000 12 600 2144
February 277795 23530 3403 40 650 2002 215091 { 10000 11 900 533
March 432737 33 146 4814 68 250 1690 346058 | 10000 11300 445
1 quarter | 1,010,438 | 81,613 11,205 150,205 4004 797,064 | 30,000 35,800 3122
April 460 929 35704 5727 60 060 2678 708 396380 | 10000 11 100 672
May 492 845 38 164 10 043 79 388 8047 708 390917 5000 7600 1260
June 592334 47 384 20 501 147 120 7384 30780 708 387 698 5000 7400 1543
2 quarter | 1,546,108 { 121,252 | 36,271 286,568 18,109 30,780 | 2124 | 1,175,445 20,000 26,100 3475
1 half year | 2,556,546 | 202,856 | 47,476 436,773 22,113 30,780 | 2124 | 1,972,509 | 50,000 61,900 6697
July 739 581 59070 24 236 157 603 9113 37278 | 1416 | 510097 2000 8400 1808
August 871974 66 481 27 390 147 338 8970 40,698 | 1416 | 655 506 2000 8400 1566
September | 813 565 60 236 26975 95 659 11 505 50,274 | 2124 | 628 629 1000 8400 1194
3 quarter | 2,425,120 | 185,787 | 78,601 400,600 29,588 128,250 | 4956 |1,794,232 | 5000 25,200 4586
9 months | 4,981,666 | 388,652 | 126,077 | 837,737 | 51,701 159,030 | 7080 | 3,766,741 | 55,000 87,100 | 11,165




Thermal energy use by periods and types of products in 1996, Geal

Supply Use
Period Sugar | Canned | Butter | Powdere | Milk glue | WMP Cheese | Sales outside
plant milk d mlk
January 3565 2121 338 0 0 790 3 400
February 3391 2443 357 0 0 264 3 400
March 3951 2443 210 79 0 241 2 300
1 quarter 10,907 7781 905 79 0 1295 8 1100
Production 3561 138 8 1745 4
output
Use per unit of 218 6 56 98 0 0 742 2
production
April 3517 2372 305 300 0 223 3 383
May 3128 2085 200 600 0 223 3 100
June 4846 2900 287 1374 0 174 1 200
2 quarter 11,491 7357 792 2274 0 627 7 683
1 half-year 22,398 | 15,138 1697 2353 0 1922 15 1783
Production 9372 340 284 0 1422 5
output
Use per unit of 0785 233 8,00 0 044 14
production
Tuly 3252 1554 400 1099 0 43 1 200
August 5444 2282 740 2180 8 34 0 200
September 3953 3015 342 502 1 50 1 200
3 quarter 12,649 6581 1482 3781 9 127 2 600
Production 11,037 530 544 8 1212 4
output
Use per umt of 062 2 80 695 11 010 05
production
October 3561 2680 286 0 0 397 3 330
November 1954 1262 101 0 0 277 2 380
December 2013 1573 59 0 0 105 2 400
4 quarter 7528 5515 446 0 0 779 7 1110
Production 5126 79 0 0 1553 4
output
Use per unit of 108 565 0 0 050 175
production
1996
Use 42575 27504 3625 6134 9 2828 24 3493
Production 29,096 1087 836 8 5942 17
output
Use per umt of 0 896 333 734 13 048 142
production 1

124



Natural gas use in 1997, cubic meters

Can making workshop
Period Total, cubic meters Can making, thousand Use per one can
cans
January 200 721 0278
February 230 787 0292
March 450 2088 0216
1 quarter 880 3596 0245
April 660 2185 0302
May 730 2903 0251
June 900 4487 0201
2 quarter 2290 9575 0239
1 half-year 3170 13171 0241
July 1240 4280 0290
August 820 2749 0300
September ' 1100 3764 0292
3 quarter 3160 10,793 0293
9 months 6330 23,964 0264
October 760
Thermal energy use per unit of production by months of 1997
Period Canned mulk | Butter | WMP | Powdered milk | Cheese Juice

January 220 836 277

February 148 6 66 063

March 093 356 050

1 quarter 157 574 073

Aprl 094 367 050 200

May 061 320 011 200

June 068 320 011 811 200

2 quarter 0716 327 016 811 200

1 half-year 096 386 027 811 200

July 054 211 010 925 188

August 056 173 011 732 188

September 060 206 011 767 148

3 quarter 0564 195 | 0105 797 169

9 months 0708 2536 | 0158 800 186




Steam use 1 condensed milk workshop i summer season

I Vacuum pan unit

1) Total steam consumption by one BURANG vacuum pan 1s 3500 kg per hour

In summertime two vacuum pans are operated daily, runtime of two vacuum pans per day 1s

- vacuum pan #1 - 20 hours
- vacuum pan #2 - 20 hours
Total overall steam consumption of two vacuum pans
3500 x 40 = 140,000 kg/day
Notes
1 Daily two vacuum pans run simuitaneously
2 Required steam parameters
P=6 8 I10am,t=190
2) Steam use of pasteurizing 1s
450x 10 = 4500 kg,
10 1s No 1 pasteunzing umt daily runtime n hours
Operation of two pasteurizing units
4500+ 4500 = 9000 kg
Total Overall steam consumption for pasteurizing 1s 9000 kg daily
Steam parameters P = 5 atm, t = 180 - 190 °C

II Condensed milk cooling unit

1) Total daily runtime of vacuum coolers 1s 24 hours
One vacuum cooler uses 1900 kg of steam per hour, daily of steam for cooling
1900 x 24 = 45,600 kg per day
2) Low pressure steam use for tank steaming and piping sterilization
~6000 - 7000 kg per day, Q,,,. = 292 kg per hour

III Steam use for sugar syrup preparation
Daily 8500 kg per day, Q,,,.= 500 kg per hour
IV Steam use for can sterilization i the canning unit

2200 kg per day, 0,,,.= 129 kg per hour
Low steam pressure 1s used 1n syrup preparation and packing units
Hourly maximum load 1s as follows
» for vacuum pans two vacuum pans - 3500 + 3500 kg = 7000 kg per hour
« for pasteunzing - 450 + 450 = 900 kg per hour,
2) vacuum coolers



simultaneous hourly steam consumption for three vacuum coolers
1900 + 1900 + 1900 = 5700 kg per hour
Low pressure steam use for sterihizing equipment and cooling piping
0 =292 kg per hour
3) steam use for sugar syrup preparation
500 kg per hour
4) steam use for can sterilization 1n the packing umt
Q = 129 kg per hour

Total 7000 + 900 + 5700 + 292 + 500 + 129 = 14521 kg per hour

Steam use of powdered milk workshop 1n summer season

Eqmpment Steam pressure, Steam use, | Runtime, hours | Total steam use
atm kg/hour of w/shop, kg
Vacuum pan # 1, 8000 kg 8 3150 24
of moisture evaporation
per hour
Tubular pasteurizer #1 5 320 24
Vacuum pan # 2 8 3150 staggered
Tubular pasteurizer #2 5 320
Milk dryer VRA-4 12 3100 24
Pasteunizing and cooling 5 no >500 11
unit OPL-10
Mulk glue production line 5 480 24
Milk glue dryer 5 400 20
Cleaning solution tanks V
=10 cubic meters, 3 units 15 500 24
Total 12

In the summer season vacuum pans #1 and #2 with tubular pasteurizers can run simultaneously
for up to 4 hours a day Boiling cycle 1s one hour

Steam-to-water heat exchanger of the space heating system

t®air=3°C

t° network water = 55 °C at the exchanger output

Osteam = 1200 kg per hour



Technical specifications of steam usmg equipment of WMP workshop

# Type and model of Qty | T, °C | Steam pressure, | Steam use, Average daily
eqipment MPa kg/hour | runtime, hours

1 Tubular pasteurizer 1 150 003-004 700 6
TKOUN for milk

2 | Tubular pasteurizer 1 150 003-004 700 6
TKOUN for milk

3 |Tubular pasteurizer 1 150 003-0 04 380 6
TKOUN for nulk

4 | Pasteurizer cooling umt 1 150 300 kPa 86 8
OPK-5

5 {Pasteurizer cooling umt 1 150 400 kPa 340 8
OP2-U-15

6 |RZ-OZU-0 35 milk 8 150 003-005 100 2
starter umt

7 Crate washing machine 1 150 0203 250 4
I11-OF3

8 | Ya-OMP washing station 1 150 015 160 6

9 | Chemical washing umt 1 150 005 600 4

10 | Ya9-UPT cheese hine 1 005 005 225 5

11 |Long-hife milk sterihzer 1 | 150 8 kg/cm? 400 8




Negotiated (contracted) demand 1n 1997 (stmilar in 1995 and 1996)

January
February
March
April
May

June

July
August
September
October
Novembe
December

t

1000 kW
1000 kW
1000 kW
1100 kW
1300 kW
1600 kW
1700 kW
1400 kW
1200 kW
1000 kW
1000 kW
1000 kW

g



Thermal energy, Geal, received from sugar plant

Month Thermal energy 1 Geal
1995 1996 1997
January 3379 3565 3831
February 4285 3391 2714
March 3377 3951 2730
Apnl 4050 3334 2645
May 3866 3128 2156
June 5716 4846 5151
July 5661 3252 4693
August 5156 5444 4746
September 3771 3953 3843
October 3064 3561 2364
November 2870 1954
December 2203 2013
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D.3. Results of measurement of parameters of energy



As the result of the analysis of the steam distribution system 1t was established that though the
main pipelines are insulated many branch lines and condensate piping do not have such msulation

The details of non-1nsulated piping are given m the table below

Purpose of piping | W/shop | Length, | Diameter, t, 'C Qty of
meters mm valves

Safety valve SDU 1 219 188 188

Steam pipeline SDU 8 102 100 97 95

Hot water piping SDU 15 89 60 60 |60

Steam pipelne SDU 3 219 170

Steam pipelne CMW 2 50 100 3
Steam pipeline CMW 3 76 176 2
Steam pipeline CMW 4 89 183

Steam pipeline CMW 4 76 156 | 155 1
Condensate tank SDU 3 1500
Hot water tank SDU 8 2500




E. PLANT PHOTOGRAPHS



@parMeHT NaponpoBoja B palioHe TEIUIOMYHKTA
Steam piping section at steam distribution unit
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YcTaHOBKa A [TOJYYESHHS IeASHON BOIBI
Chilled water generator
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ﬂoAm NH,
. Macrokamerh

HA Yennpiyg,

AMMHAYHAs KOMITPpECCopHas koMOHHaTa
Pacrtipe e TUTENbHBIN KOJUIEKTOP M0a41 aMMHaKa OTpeOHTeNIM
Ammonia compressor room of the plant
Ammomna supply distribution unit

E 2
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F. CONVERSION FACTORS



|

Currency rates of exchange

1 hrivmaa - local currency unit
lhrivima = US$0 54 as of December 1997

Conversion factors
Heat
1cal=4187]

1 Ccal=4 187 kJ =3 968 BTU
1Geal=4187x10°=4 187 GJ

1BTU=1055J=1055kI=1055x10°MJ

Power

1W=36x10"F=36KkJ
1kW=36x10*kJ =36 MJ =860 Ccal
1 MW =36 x 10° MJ = 860 Ccal
1Ccal=1163x10°

1 Geal = 1163 kW =1 163 MW

1 kW =0 102 HP (boiler)

1 kW =1 34 HP (mech)

Pressure
1 kg/em =1 atm

1 atm =101 325 kPa=0 1 Mpa
1 bar=10°Pa=100kPa=0 1 Mpa

Length

1 mm =0 03937 in=0 00328 ft
1lecm=039371mn=00328 ft
Im=3937m=3281ft

o



Weight
1 gram=22046x 10> 1b

1 kg =2,2046 Ib
1t=1000kg =2 2046 x 10*ft

Area

1em’=0155 squarem=1 076 x 10° ft
1 m®=1 55 x 10° square in= 10 76 square ft

Yolume
1m*=3531cuft=10001

11=3531x 10°cu ft
11=0 264 US gal

Heat content
1 kJ/kg =0 43 BTU/Ib
1kJ/m* =26 84x 103 BTU/cu ft

1 MJ/m® = 26 84 BTU/cu ft -
1 Ceal/m*= 4,187 kJ/m® =0 112 BTU/cu ft

Temperature

%C =056 (°F-32)

234



G. ABBREVIATIONS AND UNITS OF MEASUREMENT



