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PREFACE

As part ofDelIvery Order #30, Industnal Energy EfficIency - Ukrame, the U S Agency
for InternatIOnal Development (USAID) sponsored energy efficIency audIts at 24 mdustnal
plants that met the cntena of USAID

Each facIlIty was evaluated based on selectIOn cntena (approved by USAID) for the
selectIOn of target plants The cntena mcluded a long-term economIC vIabIlIty of the plant, Its
financIal condItIon, Its generatIOn of export revenues, productIOn output versus nommal
capaCIty, energy conservatIOn potentIal, pOSSIbIlIties ofproJect replIcatIon at sImIlar enterpnses
and ItS access as a demonstratIOn facIlIty to other plants

Tills report details the findmgs of BURNS & ROE ENTERPRISES, Inc energy report
performed at the Kupyansk mIlk canmng plant
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1. EXECUTIVE SUMMARY

1.1. Introduction

The Kupyansk ml1k canmng plant was estabhshed 40 years ago and currently IS a modern
dynamIcally growmg enterpnse and one of the largest m Its sector m Ukrame

OnentatIOn at the contmuous renovatIOn ofproducts and search for new technologies allow
the plant to mcrease productIOn annually and consIstently produce the output of guaranteed
qualIty

ThIs energy audIt has been conducted under the Industnal effiCIency m Ukrame technIcal
aSSIstance program sponsored by the US Agency of InternatIOnal development referred as
Dehvery Order #30

ThIs project consIsted ofperformmgtwenty four audIts ofmdustnal enterpnses m Ukrame
The purpose of the proJectwas to develop UkraInIan energy servIce company (ESCO)
capabIlIties To accomplIsh thIS task Burns and Roe Enterpnses, Inc (the pnmary contractor)
hIred Ukramlan engmeers These engmeers were tramed m U S technIques of conductmg
energy audIts and ESCO concepts The mdustnal energy audIts were conducted to faCIlItate the
ESCOtrammg

An energy audIt team made up of one US expert and two Ukramlan engmeers carned out
energy audIt November 17 through 21, 1997 m complIance WIth the objectives ofthe project
and prepared the report

Smce these mdustnes are very large a one week SIte VISIt IS not suffiCIent to adequately
audIt the entIre faclhty In many cases It was necessary to focus audltmg efforts on one system
or only a portIOn of the entire plant Therefore, thIS audIt IS based on what could be
accomplIshed dunng one week allocated WhIle thIs audIt contams numerous recommendatIOns
for the plant management, the plant management IS encouraged to perform a complete audIt of
the entire faCIlIty Hopefully, the plant management WIll conSIder hmng the engmeers tramed
under thIs project to contmue thIs work, whIch WIll result m a complete understandmg of energy
usage wIthm the plant, as -¥leU as- a- complete lIstmg of all potential energy Improvement
projects

1.2. Brief survey
• Kupyansk mIlk canmng plant IS 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 pnces When the energy pnces were 20 to
30 tImes lower, energy effiCIency Improvements were uneconomIcal Today energy
effiCIency Improvements make sense, but they are dIfficult for accomphshment due to
exorbItant mterest rates and dIstortIOns m economIC mcentIves caused by the bartenng
system and mutual non-payments

• In total energy costs used by the plant steam makes 84%and out of total electnc power
use 76% are used for refngeratIon These dIrectIOns of energy use determme pnmary
sources of energy savmgs

• Absence of energy submetenng prevents mstItutIOn of the baSIS for energy
conservatIOn and mtroductIOn of the energy management system

• A major energy savmgs opportumty IS decentralIzatIOn ofthennal energy supply to the
plant VIa bUIldmg modular bOIler room at the plant that WIll permIt recovery of
condensate to the boIler unit boIler room

• A large part of steam and condensate pIpmg have obsolete thermal msulatIOn
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1.3. Recommendations
RecommendatIOns hsted In the report WIll Improve energy efficIency of the plant, reduce

the costs and consohdate competitIVeness of the enterpnse In the table 1 1 below several
Energy ConservatIOn OpportunIties (ECO) wIth short-term payback are descnbed as well as
estimates ofreductIOn of cost and sImple payback ofmeasures 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
estabhshed responSIble for the analysIs of the energy consumptIOn at the plant and for workmg
out of recommendatIOns of renovatIOn and Improvement of any systems resultIng m 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 mstruments and meters for
performIng energy audIts

ECO #2 "InsulatIOn of steam dIstnbutIOn umt pIpmg" WIll reduce dIrect heat losses

LIst of energy conservatIOn opportunIties (ECO)

Table 1 1

DescnptlOn Electnclty Heat Annual Project Payback
savmgs savmgs savmgs $ cost $ penod

#
1 000 kWh Gcal (1997 (1997 years

pnces) pnces)

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

2 InsulatIOn of steam 745 1640 900 05
dIstrIbutIOn umt plpmg

3 Recovery of condensate 369 8100 21400 26
from whole 1TI11k
workshop

4 Automatic control of 1 16 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 1 31
compressed aIr losses
m OIl and mOIsture
separator

8 AutomatIc energy 160 980 30000 61,000 21
meterIng

9 AutomatIc temperature 2843 12500 11,120 09
controlm cold rooms -

I DecentraltzatlOn of 16,488 357,000 1,050 000 29
0 thermal energy supply

Total 6495 18,566 432926 1,157,095

ECO #3 "Recovery of condensate from whole mIlk workshop"WIll reduce consumptIOn of
heat by mstallatIOn ofreceIver tank, condensate pump and controls between the whole mIlk
product workshop and boIler room

ECO #4 " Automatic control of deep well pumps" wIll reduce electnc power
consumptIOn by optImIzmg pump operatIOn hours

ECO #5 "AutomatIC control of cold water pumps" WIll reduce electnc power consumptIOn

6
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by utIhzmg vanable speed dnve for automatIc coordmatIon ofpump capacItIes and water
supply

ECO #6 "OptImIzatIOn ofhot water pump operatIOn" WIll reduce electnc power
consumptIOn by utIlIzmg programmable tImer for automatIc start control ofhot water
pumps

ECO #7 "ReductIOn of compressed air losses m 011 and mOIsture separator" Will be
ensured by mstallatIOn of automatic 011 and mOIsture separator, sImultaneously air
dehumIdIfier wIll be protected from 011 contammatIOn and electnc power savmgs Will be
achieved

ECO #8 "AutomatIc energy metenng" WIll result m true-to-hfe pIcture of the plant energy
use, WIll encourage enrgy savmgs and prove valIdIty of energy consumptIOn mdicators for
the m-plant settlements

ECO #9 "Automatic temperature control m cold rooms" WIll ensure optimal temperature
of produce coolmg and reductIOn of electnc power consumptIOn by utIhzmg temperature
controls

ECO #10 "DecentrahzatIOn of thermal energy supply" WIll cut off the plant from steam
supply of the sugar refinery by bmldmg own bOIler room that WIll result m reductIOn of
losses m long pIpelIne networks, cut down heat consumptIOn by matchmg demand and
supply

CapItal mvestment to the amount ofUS$19,650 mto energy effiCIency Improvement WIth
short-term payback (ECO # 01, 02, 04, 06, 09) WIll lead to annual savmgs ofUS$38,423,
reductIOn of electnc power use by 446 5 thousand kWh and thermal power use by 728 5
Gcal Investment ofUS$8,584 mto energy effiCIency WIth payback penods ofmore than 1
year (ECO # 03, 05, 07, 08) WIll lead to annual savmgs ofUS$40,503 and WIll cut down
electnc power use by 203 thousand kWh and thermal power use by 1,349 Gcal

AddItIOnal mvestment ofUS$I,050,000 mto ECO #10 may generate annual savmgs of up
to US$357,000 and reductIOn m thermal power consumptIOn by 16 5 Gcal

Total reductIOn m electnc power use WIll be at 6495 thousand kWh (11 4% ofthe 1996
use) and 18 6 Gcal (56 8%) m thermal energy

Total reduction of emISSIOn of hazardous substances due to ImplementatIOn of the
proposed measures WIll be 27 63 tons mcludmg 2 86 ton of sohd partIcles, 7 03 ton of
carbon OXIde, 11 31 ton ofmtrogen OXIdes, 6 43 tons of sulphur OXIde

The above mentIOned ECOs can be Implemented at dIverse mdustnal enterpnses 1 e
servmg as the standard solutIOn of a common problem

1.4. Operation and Maintenance

It IS typIcal for mdustnal plant management to mamly thmk m terms ofproductIOn, and to
want to mcrease output Therefore It IS sometImes dIfficult to think of the Importance of
energy and energy costs on the operatIOn of the plant

For the Kupyansk MIlk Cannmg Plant as WIth most mdustnes m Ukrame preVIOusly
energy costs made up an InsIgmficant share In total productIOn costs, hence the energy was
not a major conSIderatIOn m plant operatIOns

WIth the nsmg energy costs over the past few years, energy costs have now become
very SIgnIficant For the Kupyansk MIlk Cannmg Plant, energy costs are now about SIX
percent of the cost ofproductIOn

WhIle energy and energy costs are now well understood by the Kupyansk MIlk Cannmg
Plant staff, there IS the tendency to thmk mamly of havmg to Implement large projects WIth

7



the mtent of savmg large amounts of energy ThIS IS unfortunate smce many small energy
savmg projects eXIst that have very good payback penods

But It IS common to Ignore these smce the savmgs per unIt mIght be low For mstance,
the mstallatIOn of steam traps mIght not seem as attractIve as mstallmg 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 IS consIdered, the total savmgs resultmg
from thIS Item IS very SIgnIficant

Most mdustrIes m Ukrame have a person or persons who are referred to as energy
engmeers These specIalIsts are responsIble for unmterrupted energy supply ofnecessary
quahty and amounts to productIOn hnes, and ensunng energy savmgs However, due to cuts
m productIOn costs typIcally the specIalIsts of aUXIlIary servIces are the first to be laId off,
energy supply servIce mcluded ThIS results m remaImng specIalIsts mostly tacklmg not the
energy effiCIency Issues at theIr plants but ensunng that there IS adequate supply of energy
But wIth the nse m energy pnces and the uncertamty of avaIlabIlIty of all fuels, an energy
manager to conserve energy becomes Important Each plant should senously consIder
establIshmg an energy manager posItIon as a mmimum, and for large mdustnes, possIbly
even an energy management sectIOn

These people should routmely be momtonng all operatIOns, and espeCIally revIewmg
monthly energy consumptIOn ThIS monthly data should be graphed and compared to
prevIOUS momns ana years to determme any vanatIOns m consumptIOn, Identify causes of
them and make decIsIons on the necessary energy consumption remedIal measures to
prevent unreasonable energy use For mstance, If monthly consumptIon mcreases, the
reasons why should be determmed and If appropnate, steps taken to correct any problem

In addItion, the energy management staff should also reVIew each process, and look for
energy savmg opportumtIes, certIficatIOn of technologIes and eqmpment for energy
effiCIency They should see that all cost effective energy Improvements are Implemented,
begmmng WIth Items Identified m thIs energy audIt They should then also have
responSIbIlIty to reVIew all proposed changes to the faCIlIty to ensure that each process IS as
energy effiCIent as pOSSIble

It would be good to have a thermal specIalIst (someone who IS knowledgeable about
steam, refrIgeratIOn, hot water, and natural goes systems) and an electncal specIalIst

In many faCIlItIes the energy management sectIOn IS assIgned an energy goal, such as
"reducmg the overall energy usage by five percent per year" WhIle the percentage goal can
vary, thIS type of challenge mdustnes gIves a benchmark by whIch the sectIOn can be
evaluated And m mdustrIes m Ukrame, where energy effiCIency IS Just at ItS mfancy, the
percentage goal could even be hIgher Some mdustrIes also have an mcentive program, m
whIch employees are encouraged to submIt energy effiCIency Improvement Ideas These
Ideas, If accepted and Implemented, would result m a small reward bemg gIVen to the
employee

1.5. ImplementatIon

ImplementatIOn ofECOs lIsted m the table IS planned followmg completIOn of regular
phases of the project m accordance WIth Attachment A to the Memorandum of
Understandmg ofFebruary 26, 1998

8

I
I
I
I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

2. GENERALfflACKGROUND

Name - closed Jomt-stock company "Kupyansk mIlk canmng plant"

DIrector - Alexander A Radchenko

ChIef energy engmeer - Yun 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 canmng plant was establIshed 40 years ago and currently IS a
modem dynamIcally growmg enterpnse

OnentatIOn at the contmuous renovatIon ofproducts and search for new technologIes
allow the plant to mcrease productIOn annually and consIstently produce the output of
guaranteed qualIty

The structural dIagram ofthe plant IS shown m FIg 2 1

The base for the product qualIty of the plant IS raw mIlk purchased by the plant m
Kupyansk, DvurechenskI, ShevchenkovskI and other dIStnCtS of the KharkIv oblast BeSIdes,
partIally mIlk IS Imported from other nelghbonng regIOns of Ukrame PractIcally all mIlk IS
delIvered first grade, 83% of It IS cooled

The mIlk plant IS a sophIstIcated productIOn and economIC complex whIch compnses
the followmg the central plant WIth mIlk processmg capabIlIty of 500 tonnes dally and
Shevchenkovo mIlk receptIOn umt WIth mIlk processmg capabIlIty of 200 tonnes dally The
central plant mcludes four mam productIOn workshops condensed mIlk canmng, whole milk
product, powdered milk and can makmg All workshops are eqUIpped With modem hIgh
capaCity machmery, they have extensIve engmeenng structural networks The share of
Imported machmes m the total mventory of technologIcal productIOn and aUXIlIary
eqUIpment reaches more than 95%

The pnmary productIOn eqUIpment ensures receptIOn and processmg ofraw mIlk,
packmg and storage of fimshed products Pnor to delIvery to customers all products undergo
thorough phySIcal, chemical and microbIOlogIcal testmg that warrants theIr hIgh qualIty
DelIvery of canned condensed mIlk IS carned out m No 7 tm cans packaged III cardboard
boxes Half of whole mIlk products and "Farmer's" butter are delIvered m small-sIze
packagmg

After comrmssIOnmg m 1970 s of the whole mIlk product workshop the plant capaCIty
m 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 contmuous supply ofdaIry products to the town and surroundmg areas The range
and share of products m small-sIze packagmg mcreased In 1996 the productIOn lIne for
stenlIzed mIlk and JUIce packIng went mto operatIOn

BUIlt at the begmmng 1980 s the powdered mIlk workshop eqUIpped With rugh capaCity
Imported macrunery and automated productIOn control ensures practIcally full and mtegrated
processmg of the sknnmed fat-free mIlk that sIgmficantly mcreased production output of
final products per one tonne of raw mIlk
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In 1995 the new hne for productIOn of mIlk glue was mstalled Over the prevIOUS
decades the plant capacIties have more than tnpled, the share of newly mstalled eqUIpment IS
85% Handlmg and storage operations have been almost entirely mechamzed

In 1996 the enterpnse changed ItS form of ownershIp and turned mto the closed Jomt
stock company "Kupyansk mIlk cannmg plant"

Over the last 3 years the number ofpersonnel has stabIhzed The average number of
plant employees IS 626

2.2. Types of products

Pnmary products are condensed mIlk, creams wIth coffee, cocoa and chIcory, butter,
sour cream, cottage cheese, WIde range ofvanous whole mIlk products, mIlk glue

Powdered fat-free mIlk produced from secondary resources IS dehvered to the area cattle
breedmg fanns for young ammals feedmg and for exportatIOn

2.3. Significance of the sector for Ukrainian economy

In Ukrame there are 315 dames, 10 out of them are large and by many mdIcators are
SImIlar to the Kupyansk mIlk cannmg plant They are the followmg ones

• Second KIev plant

• ThIrd KIev plant

• Second Donetsk plant

• Dnepropetrovsk plant

• Kharkov plant

• Odessa plant

• LVIvplant

• KrasnookyanskI plant

• Kovel plant

• Chertkov plant

The Kupyansk mIlk cannIng plant IS a large Ukralman producer of canned condensed
mIlk HIgh quahty of ItS products ensures demand m all parts of Ukrame, m the CIS
countnes and abroad

In entire Ukrame dalry sector employs 64 thousand persons accordmg to the 1996 data
The productIOn output was 1 6 mIn tonnes out ofwhIch the Kupyansk mIlk cannmg plant
produced 20,000 tonnes (1 25%) WIth 098% of the total workforce of the subsector

10
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3. CURRENT STATUS OF PRODUCTION

3.1. Total capacity of plant

Accordmg to the data of the plannmg and financial office ofthe plant maxImum dally
volume ofmIlk processmg at the avaIlable capacIty IS 700 tonnes

3.2. Recent production: 1997 vs. 1995 & 1996

Real productIOn figures ofpnmary products over the last three years are gIven m Table
3 1

Table 31 ProductIOn output

Types of products Umt Output

1995 1996 1997
(10

months)

Whole mIlk products tonnes 6,829 5,932 7,000

Butter 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
m 1996 as compared to 1995 were as follows of whole mIlk products (WMP) - 86 9%, of
butter - 892%, of canned condensed mIlk - 1076%, WhICh were caused by the drop of total
national purchasmg power, loss of tradItIOnal sellmg markets and lack ofnew ones,
dIsruption ofprevIOUS mIlk supply co-operatIOn ties

The nse of production output m 1997 as compared to 1996 reveals certam success of the
plant management m dealIng WIth the above mentIOned problems, transfer of the focus to
long-lIfe products It resulted m the followmg average monthly productIOn output m 1997 as
compared to 1996 WMP - 141 7%, butter - 1907%, canned condensed mIlk - 1445%

3.3. Current trend: prospects of development

In accordance WIth the perspective plan ofreconstructIOn and development of the
Kupyansk mIlk cannmg plant a new production bUIldmg for whole mIlk products IS under
construction, It IS planned to bUIld an Ice cream workshop, butter workshop, mIlk preparatIOn
coolmg umt and other productIOn and aUXIlIary faCIlIties

IntroductIOn of automated productIOn metenng and control system IS neanng
completIOn All thIS wIll permIt the plant to further consolIdate ItS pOSItIOn as one of the
leadmg enterpnses m the mIlk processmg mdustry ofUkrame

11



3.4. Exports vs. domestic production

The products of the Kupyansk mIlk cannmg plant are well known not only m the CIS
countnes but also m Cyprus, Smgapore, VIetnam and other regIOns of the world

I

Exports vs domestIc productIOn are shown m Table 32

Table 3 2 Exports vs domestIc productIOn

Types of products 1995 1996 10 months of
1997

1 Powdered fat-free nnlk 50 70 90

2 Canned nnlk 20 25 30

The year-by-year nse m productIOn exports first and foremost charactenzes Its hIgh
quahty Second, tills mdicator currently has major sIgmficance m estImatIOn ofproductIOn
and technologIcal potentIal of the plant Judgmg from the data above It IS qUite illgh In the
course of the audIt lngh quahficatIOns of the plant staff and large quantItIes of Imported
modem productIOn eqUipment were also eVIdent
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4. FINANCIAL STATUS OF PLANT

4.1. Currency vs. barter

There IS no bartenng at the plant

4.2. Viability of the plant

Mam finanCIal results of the plant are shown m Table 4 1

Table 4 1 Mam financIal results III mIn hnvnas

Indicator 1995 1996 1997 (9
months)

1 Revenue (gross mcome) 30801 44636 21275

2 VAT (20%) 3378 5308 2318

3 ProductIOn costs 20232 34128 15877

4 Pre-tax profit 7218 5468 3399

5 Actual productIOn output 2559 33934 20244

The data m Table 41 show that m 1996 as compared to 1995 gross mcome grew 1 5
times, productIOn costs 1 68 times, actual productIOn output 1 33 times that charactenzes
general declme of productIOn output m phySIcal terms and gIVen profit decrease by 24 2%
they allow us to draw the conclUSIOn ofslgmficant Impact of the 1996 mdexatIOn
(reassessment) of capItal assets on the finanCial results of the plant

ConfirmatIOn of tills IS the change of reSIdual cost of capItal assets gIven m the
statIstical report by the form 1"The balance of enterpnse as of 01 01,1997" (lme 010) where
It IS shown that as of January 1, 1996 the cost was Hr 2,124,746 and as of January 1, 1997 It
was Hr 12,288,8141 e It rose 578 times

The decrease of cost mdlcators of 9 months of 1997 can be explamed by takIng mto
account productIOn output growth over the same penod as compared to 1996 (see Table 3 1),
general stablhzatIOn of the natIOnal currency and certam reductIOn ofproduction pnces

Hence, dIfferent cost bases m 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
VIablhty mdlcators m Table 4 2 whIch contams satisfactory values of stable finanCIal
SItuatIOn of the plant over the studIed penod
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Table 4 2 Indicators of financial stabilIty

Indicator 1995 1996 1997 (9
months)

1 ProfitabIltty % 27 14 18

2 LIqmdIty ratJ.o 263 182 143

The plant has no debts

All IncomIng and outgOIng bIlls are collected each year and kept In the books
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5. ANNUAL ENERGY CONSUMPTION AND COSTS

5.1. Annual consumption, 1995, 1996 & 1997

The types of energy used at the Kupyansk mIlk plant are electncIty, hIgh pressure steam
and natural gas Electncity and natural gas are purchased from the local utIlIty, whereas hIgh
pressure steam IS purchased as superheated steam at 30 atmospheres (440 pSlg) and 400°C
(752 OF) from the neighbonng sugar plant The breakdown of annual consumptIOn and costs
of these three energy sources IS shown In table 5 1 below Steam and electnclty make up
464 percent and 53 5 percent of the total energy used by the plant Steam, however, IS
dIsproportIOnately hIgher In cost and makes up 84 percent of the total annual energy costs
whIle electnclty costs are only 16 percent of the total cost Natural gas use IS neglIgIble It
represents less than 0 1 percent both In terms of total energy use and cost The breakdown of
annual energy consumptIOn and costs IS shown on FIg 5 1 and 5 2

Table 5 1 Total Energy Use by Energy Source and Cost (Based on 1996 Data)

Annual Annual Use
Share of

Annual
Share of

Fuel
Use In Gcals

Energy Use,
Cost, US$

Annual
% Cost, %

Electr 5684000
4888 103 170500 157

IClty kWh

Steam
42400

42400 894 916600 842
Gcal

Nat 16000
142 03 1300 01

Gas CUbIC m

Total - 91442 100 1088400 100

Electnclty and steam are supplIed to three shops or productIOn umts whole mIlk
products, powdered mIlk, and condensed mIlk The can makIng shop uses electnclty and
natural gas

The monthly consumptIOn of electnclty and steam IS shown In FIg 5 3 and 5 4 The
sharp drop In steam consumptIon In July of 1996 IS 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 electnclty In 1996 was 5 684 mIllIon kWh, whIle superheated
steam consumptIOn was 42,392 Gcal The peak productIon penod IS May through
September The maXImum steam use both In 1996 and 1997 was slIghtly over 5,000 Gcal
and occurred In the peak productIOn summer months The peak steam consumptIOn does not
occur dunng anyone month m the summer but vanes each year dependIng on the delIvery of
raw mIlk from the dairy farms

SImIlarly, electnclty consumptIOn IS dnven by the refrIgeratIOn needs In the plant
Accordmg to the plant staff approXImately 57,6 percent of theIr total electnclty use In 1995
and 76 percent In 1996 and 1997 were taken up by the refrIgeratIOn plant eqUIpment The
refrIgeratIOn load IS dnven by the productIOn capaCIty as well as the weather And SInce the
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lugh productIOn season cOIncIdes wIth the warmer summer months electncIty consumptIon
IS at ItS peak In July and August The electncal energy use dunng these months IS
approxImately 0 8 mIllIon kWh per month The electncal energy consumptIon In 1997 was
hIgher due to the Increase In productIOn output ofwhole mIlk products, butter and condensed
mIlk

16

FIg 5 1 Breakdown of energy use ill 1996
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Rg 5 2 Dlstnbutlon of annual energy costs US$
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FIg 5 3 Thermal energy In Gcal receIved from sugar plant bOIler room

•
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-+-1995

--1996

1997

v

Thermal energy consumptIOn, Gcal

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

December 2203 2013
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ElectrIcIty use, thou kWh

Month 1996 1997

January 299715 299906

February 270334 277795

March 445117 432737

AprIl 476773 460929

May 615757 492845

June 672497 592334

July 594048 739581

August 726248 871 974

September 530464 813 565

October 460718

November 329830
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FIg 5 4 Electnc power use
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5.2. Current tariffs for fuel and energy

The plant pays approxImately US$1 mIllIon annually for Its energy consumptIOn Energy
costs run approxImately 10 to 12 percent ofthe total productIon cost Therefore, energy
effiCIency measures can make a SIgnIficant Impact on the plants bottom lIne

The steam supplIed IS In a superheated state and so the charges are based on energy content
The Kpyansk mIlk plant pays a flat charge ofHr 40 per Gcal (US$22 per Gcal) for superheated
steam AccordIng to the plant management the pnce for the steam IS too hIgh They have tned
to renegotIate the pnce WIth the sugar plant management but have had lIttle success The steam
supply IS also unrelIable The steam pressure vanes and at tImes drops below the mInImUm
needed at the mIlk plant ThIS results In downtIme and loss ofproducts In process at the tIme the
steam supply IS 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 IS not dOIng well finanCIally and
the gas utIlIty has threatened to cut off the natural gas supply due to non-payment ThIs creates a
nsk for the mIlk plant In the long run These Issues are a real threat to the future VIabIlIty of the
mIlk plant and the management IS senously tryIng to address thIS problem One optIOn they feel
WIll reduce theIr nsk, Improve productIvIty and save them In energy costs IS the InstallatIOn of
theIr own modular bOIlers dedIcated to each of the three productIOns UnIts In the plant ThIS
report contams a prelImInary evaluatIOn OfthiS optIOn

The electnc rate structure IS what IS known In UkraIne as the two-part tanff The plant
contracts a maXImum amount of monthly consumptIOn and demand based on antIcIpated need
and pays a fixed electnc rate for actual consumptIOn that does not exceed thIS maXImum contract
lImIt If the plant exceeds the maxImum consumptIOn lImIt, then the excess amount IS bIlled at
ten tImes the fixed rate ofthe contracted amount The contracted electncal rate IS Hr 0055 per
kWh (US$O 03 per kWh)

There IS also an electnc demand charge whIch applIes dunng the on-peak penods of 8 am to
lOam and 6 pm to 8 pm However, the enforcement mechanIsm for lImItIng demand IS weak
relyIng on random on-SIte InSpectIOns by the utIhty and so IS not a factor In the cost of electncity
to the plant SImIlarly, there IS also a hmit on the reactIve power the plant can use, and agaIn
accordIng to the plant staff thIS hmit IS set qUIte hIgh and so the plant has never exceeded It

Average cost of 1 kWh accordIng to the plant staffwas US$O 044 In 1996

5.3. Energy use profile

The total productIOn output In 1995, 1996 and for the first ten months of thIS year IS shown
In Table 3 1

The plant does n~! sllbmeter steam or electnc consumptIon so It lS-dJificult to account
accurately for the changes In the plants overall speCIfic energy use However, by lookmg at the
change In consumptIon of steam and electncity In the correspondmg months from 1996 to 1997
and companng these WIth the changes In productIOn output gIven In Table 5 2 It becomes clear
that powdered rllllk productIon IS a more energy IntenSIve process In terms ofboth electncity
and steam

Even though the output ofwhole mIlk products, butter and condensed mIlk actually rose the
speCIfic energy consumptIOn went down from 1996 to 1997 SInce powdered mIlk output
dropped by 62 percent the correspondIng reductIOn m energy use overshadows any energy use
Increases assocIated WIth the output ofthe other three hnes ofproducts Therefore, powdered
mIlk productIOn IS an Important energy consumer and should be the focus of energy effiCIency
Improvements In the future If demand and productIOn nses Currently thIs plant IS operatIng at a
very low capaCIty and so It operates for a short tIme In the summer months

20

I
I
I
I
I
I
I
I
I
I
I
I
I
I



21

FIg 5 5 DynamICS of thermal energy use by types of products m 1995-1997

The low operatmg hours make energy effiCIency mvestments less cost effectIve at thIs tIme

Table 5 2 ProductIOn Output

-t--Total

-->--- Butter
19,3

-...WMP

___ Canned
28,55 milk

Others

Product 1996 1997 (1) % Change

Butter, tonnes 1,087 1,800 66

Condensed Ml1k, thousands of standard cans 7,476 9,000 20

Powdered Ml1k, tonnes 836 320 -62

Whole Ml1k Products, tonnes 5,932 7,000 18

Years Total Canned mIlk Other Butter WMP

1995 406 224 136 39 07

1996 3268 241 445 35 063

1997 (9 months) 2855 193 395 487 043

15 13,6

': L,9 4,45 ~,. 4,87
10,7 - ~ ~---,~ ~ ~ -- - 3,5 - - - - - J 3,95

o ~F(==========::::::'~O;:;=,6;:::3;:::::::=========="""""';l!' 0,43

1995 1996 1997 (9 months) Years

Q, thou aCal

45

40,6
40

35

30

25 22;4
24..1

20

(I) Data for first ten months only

Another factor that contnbutes to a lower specIfic consumptIOn of steam m 1997 IS the fact
that steam use for space heatmg m the months ofNovember and December IS not mcluded m the
total steam use m 1997 and smce most of the productIOn takes place dunng the summer months
the denommator becomes relatIvely hIgher and leads to a lower specIfic energy consumptIon

Developmg an energy use profile that would show how the energy was bemg used m the
plant was a challenge smce there are no submeters mstalled m the plant The only meters
mstalled at present are at the electncIty and steam mams entenng the plant complex The steam
meter IS actually located some 620 meters away m the sugar plant bOIler room whIle the electnc
meter IS located m the mIlk plant

The plant staffdId not have estImates of the breakdown m the end use of steam by eIther
process or product Ime 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 m the state statIstIcal reportmg form No11 MTP "Report on the results of fuel, thermal
energy and electnc power use" (See AppendIX D)
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3

Years Total RefrIgeration Other Canned milk Butter WMP

1995 551 3 18 138 076 01 009

1996 569 435 035 082 009 008

1997 (9 months) 495 377 016 084 012 005

W,mlnkWh

6 .,------------....-::--:::69:-----------.

f!5,5511--------.....~~-------- J -+-TotaI

5 4,95 -Coohng
4,35

Others

3,77 ~ --Canned nn1k

---*- Butter

-e-WMP

2
1,38

1 t ,~.--.-. -..~~z~""",-"-,=-~-=",,~ 084

~
0,76 0,35 0 i6
0,1 OO~ ,0'12° 0,090,08 0,05

1995 1996 1997 (9 months) Years

FIg 5 6 DynamIcs of electnc power use by types ofproducts III 1995-1997
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6. PREVIOUS ENERGY IMPROVEMENTS

Accordmg 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 umts m the condensed mIlk plant was left on even at mght
when the umts were not bemg used The operators were mstructed to close off the steam valves
whenever the eqUIpment was not m use to stop unnecessary waste of steam

1 The space heatmg system was converted from steam to hot water The lugh temperature
steam led to overheatmg and energy waste ThIS waste was reduced by convertmg to hot
water

2 In the powdered mIlk workshop m the vacuum umts the vacuum was bUilt up by steam
mJector WIth steam pressure of 12 kg/cm2 and steam consumptIOn of3 15 tonnes per hour
In 1997 the steam mJector was replaced WIth vacuum pump They are test-runnmg the
system If the results are successful SImIlar replacement WIll take place m the condensed
mIlk plant

Other energy savmg Improvements that the plant IS aware ofbut has not Implemented yet
mclude

1 Improvement of the msulatIOn of the 620 meter long 219 rom diameter mam steam
supply pIpmg from the sugar plant ThIS measure has not been Implemented because the
plant IS mterested m mstallmg theIr own bOIlers and so are reluctant m mvest m thIS
optIOn at tlus tIme

2 The plant management feels that mstallmg theIr own modular bOIlers wIll Improve the
plant thermal energy effiCIency SIgnIficantly, and are mterested m evaluatmg thIS optIOn
m more detaIl

One problem has been the lack of extensIve as well as sustamed efforts m energy conservatIOn
Most of the past energy savmg efforts have been conducted on a case-by-case baSIS WIthout any
energy savmg management plan m place to systematIcally look for energy savmg opportumtles
m all energy usmg areas of the plant Hence, a lot of energy savmg OpportunItIes m the general
operatIOn and mamtenance have been overlooked There IS also no m-house energy-efficIency
engmeer whIch makes It dIfficult to carry on the energy conservatIOn efforts

23
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7. ENERGY AUDIT
AnalysIs of energy use by the plant shown m SectIOn 5 of thIS report study of actual energy
usage resulted m development of energy conservatIOn opportumtIes lIsted below They WIll
reduce electncity consumptIOn by 649,5 thousand kWh (11 4% Of 1996 consumptIOn), thermal
energy by 18 6 thousand Gcal (56 8%)

7.1. Short-term ECO

ECO#l INSTITUTION OF AN ENERGY MANAGEMENT PLAN

No formal energy management plan currently eXIsts that WIll reduce losses related to operatIOn
and mamtenance

Hence, there eXIsts a great OppOrtunIty m the plant to Improve Its energy-efficIency through
Simple energy management measures which are low-cost ill nature and Will have lITunedmte
payback to the plant

A key to the successful Implementation of an energy management plan IS the appomtment of an
energy-efficIency manager or commIttee whose pnmary role IS to focus on Improvmg energy
efficIency Appomtmg an mdividual who IS both knowledgeable and motIvated by energy
efficIency Issues WIll be a major step m savmg energy at the plant ThIS mdividual should

• have a technIcal background wIth a firm understandmg of steam and electncal energy
systems

• be able to work well wIth both plant workers m IdentIfymg operatIOn and mamtenance type
energy-efficIency opportunIties and also be able to communIcate these energy savmgs
OpportunIties to the management

• be able to prOVIde trammg 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 makmg energy-efficIency Improvements
over a 5 to 10 year penod

Such a posItion currently does not eXIst It IS therefore recommended that the plant appomt an
energy manager who can steer the plant toward a more energy-efficIent use of energy

The followmg energy management type of Improvements were found dunng the energy audIt
and could be used as a startmg pomt for Implementmg a more comprehensIve plan

1 Metenng ofEnergy Consumed by the Whole MIlk Products Plant,

2 Weather Stnppmg ofDoors and Wmdows,

3 Improvement of energy-efficIency of cold storage rooms

4 Thermal energy and coolmg waste momtonng

Smce the plant pays approXImately US$1 mIllIon annually m energy bIlls even Just 2 percent
savmgs would result m US$I7,000 savmgs annually ThIS IS equal to reductIOns III thermal
energy use by 6540 Gcal and by 108,000 kWh III electnc power

The SImple payback for mstItutmg an energy management plan IS 038 year (46 months)

See detaIls m AppendIx AI, ECO #1

ECO # 2 THERMAL INSULATION OF CENTRAL STEAM DISTRIBUTION UNIT PIPING

Dunng the mspectIOn ofthe steam dlstnbutIOn system It was establIshed that despIte thermal
msulatIOn ofmam steam pIpelInes several branch pIpes of the central steam dIstnbutIOn umt and
condensed mIlk cannmg workshop do not have such msulation

The central steam dIstnbutIOn unIt receIves superheated steam from the sugar plant bOIler room
WIth the followmg parameters pressure - 30 kg/cm2

, temperature - 400°C After reductIOn the
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pressure IS lowered to 12 and 5 kg/cm2 Annually the steam IS consumed over 80 hours a week,
52 weeks a year on average

We recommend that the steam pIpmg should be fully msulated Presently It IS realIstIc to cut
down thermal waste m steam pIpmg by applIcatIOn ofmodem efficIent thermal msulatIOn
matenals lIke cellular plastIcs, Styrofoam and other matenals wIth thermal conductIvIty of 0 03 
005 CcaV(meters x hours x °C) We assume the use ofthe above matenals

As the result of ImplementatIOn of thIS ECO there IS a possIbIlIty to decrease the steam use by
74 5 Gcal per year Annual savmgs WIll amount to US$1 ,640 per year

SImple payback IS 0 55 year

See detaIls of thIS ECO m AppendIx A2, ECO #2

- --ECO #3 REco" ERr OF COl'tDEl'tSATE FROM WHOLE MILK PRODUCT WORKSHOP

25

Cold water supply IS from the plant deep well VIa a 350 m3 storage reservOIr In the pumpmg
umt there are 3 network pumps of 4K6 type WIth electnc motor P=11 KW Pressure III the
supply system p=4 kg/c m2

The sources ofpotable water at the enterpnse are 2 deep wells m whIch ETZV 8-25 deep well
pumps are mstalled each WIth 25 m3/hour capacIty The pumps fill a 350 m3 storage reservOIr

ReservOIr fillmg IS controlled VIsually WIth the help of a float level that leads to aCCIdental
overfillmg of the reservOIr

We recommend to mstall a pump automatIc control applIance dependmg on the level ofwater m
the reservOIr WhICh WIll prevent overfillIng

Money savmgs III case of preventIOn of deep well water losses WIll amount to US$1 ,950 SImple
payback penod IS 1 04 years

See detaIls III AppendIX A4, ECO #4

The condensate generated from the steam supplIed to the whole mIlk products IS dramed to the
sewer system The temperature of the condensate was measured to be 78 degrees C at the pomt
where It was bemg dIscharged to the sewer draIn The plant staff estImates that a total of 6,570
tons of condensate IS generated by the whole mIlk products workshop SensIble heat can be
recovered from 83% OfthIS condensate as a source hot water for domestIC use The remammg 17
percent IS lost as flash steam

It IS recommended that a condensate receIver tank be mstalled m the whole mIlk products
workshop and pIpmg be mstalled from the process eqUIpment to route the condensate to thIs
tank The condensate IS then pumped over to the steam dIstnbutIOn room to the eXIstmg
domestIc hot water tanks The condensate pump IS controlled by a float level m the new
condensate receIver tank The new receIver tank and assocIated pIpmg WIll be msulated The
arrangement IS shown m FIg A 3 I

Money savmgs WIll be US$8, I 00 or equal to 369 Gcal per year

SImple payback IS 2 62 years

See detaIls of thIs ECO m AppendIX A3, ECO #3
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AUTOMATIC CONTROL OF COLD WATER SUPPLY PUMPS

AUTOMATIC CONTROL OF DEEP WELL PUMPS

ECO#5

ECO#4
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There are three pumps mstalled m parallel that serve the domestlc hot water 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
sIgmficantly dunng the mght tIme when the plant IS Idle but the pumps contmue to run and
unnecessanly overpressunze the pIpmg

It IS recommended that a hmer controller be mstalled that WIll allow sequencmg ofthe pumps to
match the hot water demand and elImmate excess pumpmg dunng penods of low demand that
ensures savmgs of 53000 kWh of electnc power per year

Money savmgs WIll be US$2,333 per year

SImple payback penod WIll be 4 months

See details m AppendIX A 6, ECO #6

On the basIs ofthe pump operatIOn log filled out by operatIOn personnel and analysIs of the
work schedule and dIstnct water supply we can assume on average that half a day pump works
at water consumptIOn level equal to one half ofnommal capacIty, 3 hours - equal to full
nommal capacIty, 4 hours a day two pumps operate at water consumptlon level equal to nommal
capacIty, 1 hour - 2 pumps operate at water consumptIOn level equal to a half ofnommal
capacIty OperatIOn at modes when water consumptIOn does not correspond to the nommal
capaCIty causes power overuse

We recommend to dnve cold water pumps Via frequency regulated speed dnve ofREN - 11 type
manufactured by the Kharbv aSSOCIatIOn "Energosberezheme" whIch automatically ensures
water pressure m the network and pump capaCIty m comphance WIth water consumptIOn

Electnc power savmgs per year wIll be 39,128 kW/h

one y savmgs wIll be US$I,722 per year

SImple payback penod WIll be 1 48 year

See detaIls m AppendIX A 5, ECO #5

At the enterpnse compressed air IS supplIed by plant compressor umt eqUIpped WIth 2
compressors of2VM 2,5-14/9 type WIth 90 KW motors and 1 compressor of302VM-108/U4
WIth 75 KW motor

The sore pomt of the compressor umt IS ImpOSSIbIlIty to operate the compressed air
dehumidIfymg system due to contammatIOn of SIlIca gel WIth 011 The sItuatIOn IS aggravated by
growmg danger of explOSIOn of 011 settlmg down m the pIpmg as the result of crackmg process
and self-mflammatIOn WhICh dnves the plant to mtensively purge the pIpmg that requITes up to
10% of produced compressed air

We recommend to mstall automatlc 011 and mOIsture separator ofMV-3 type WIth mOIsture trap
manufactured by the Black Sea shIpyard In case ofimplementatlon of thIs proposal the
compressed air use for purgmg WIll be reduced, the relIabIlIty of the dehumIdIfymg system wIll
be ensured, electnc power savmgs WIll be up to 3% or 4,000 kWh per year

Money savmgs at the pnce ofUS$O 044 per 1 kWh wIll amount to US$180 7 per year

SImple payback penod IS 1 31 year

See detaIls m AppendIX A7, ECO #7

OPTIMIZATION OF HOT WATER SUPPLY PUMP OPERATION - INSTALLATION OF

RECEIVER TANK

REDUCTION OF COMPRESSED AIR LOSS IN OIL AND MOISTURE SEPARATIONECO#7

ECO#6
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One of the major users ofelectnc power at the plant IS refrIgeratIOn whIch takes up around 75%
oftotal energy use

RefrIgeratIOn eqmpment IS not eqmpped WIth product coolmg temperature control systems

The control IS centrahzed at the compressor house usmg the temperature of the returned Ice
(cmlled) water The baSIC control dIrectIOn IS mamtenance of the maXImum chIllmg temperature
that leads to overuse of coolmg and electnc power to generate It

We recommend to mstall wlthm the pnmary refrIgeratIOn system and large end-use faCIlItIes
(cold rooms) coolmg temperature controls Among these are the followmg tanks WIth coolers of
Yal0SV-10 type at the butter umt, mIlk preparatIOn umt, cottage cheese umt, condensed mIlk
and powdered ml1k workshops, air coolers and hydrogenated fat coolers at the powdered mIlk
workshop

Money savmgs WIll be US$12,500 or equal to 284,300 kWh of electnc power

Total ImplementatIon costs WIll be approxImately US$11,120

SImple payback penod IS 0 9 year

See details In AppendIx A9, ECO #9

Steam use metenng at the plant IS currently earned out by the flow meter Installed at the sugar
plant bOIler room

Once a month the bIlls are to be paId consldenng negotiated pnce ofUS$22 per I Gcal

Electnc power IS supphed to the plant Via 10 kV cable and then dlstnbuted among workshops
WIth voltage of 0 4 kV

At each transformer umt two three-phase electnc meters are Installed thus there 8 metenng
statIOns altogether Each month the meter readIngs are taken manually and the used electnc
power IS paid for Consldenng the negotiated demand charge at US$3 5 per 1 kW current
average pnce per 1 kWh IS US$O 044

DetaIled study of the plant has shown that calculatIon of steam, electnc power, gas, compressed
air, cold and hot water consumptIOn by separate productIon umts IS made WIth the help of
standard mdlcators and actual productIOn output Instrumented submetenng of energy IS absent

We recommend to automate commercIal and technologIcal metenng WIth the ITEK energy
metenng and control eqmpment whIch IS certIfied m UkraIne

In order to Implement the ECO It IS bemg planned to set up automatIc metenng of electnc power
use at 8 statIons and commerCIal steam metenng at one pomt

TechnologIcal metenng of steam WIll be Implemented at 6 pomts, of hot water - at 3 pomts, of
cold water from deep wells - at 2 pomts

Money savmgs WIll be US$30,000 whIch IS equal to the energy savmgs of980 Gcal of thermal
energy and 160,000 kWh of electnc power

Total costs WIll be approxImately US$61,000

SImple payback penod IS 2 1 years

See details m AppendIx A8, ECO #8

ECO#8

ECO#9

AUTOMATIC ENERGY USE METERING

AUTOMATIC TEMPERATURE CONTROL IN COLD ROOMS
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7.2. Long-term ECO

The Kupyansk ml1k canmng plant IS supplIed wIth thermal energy as superheated steam from the
Kupyansk sugar plant WIth the followmg parameters pressure - 30 kg/cm2

, temperature - 4000e
then reduced to 12 and 5 kg/cm2 The-length ofstea..'TI plpelme-from sugar plant to the steam
dlstnbutIOn umt (SDU) of the mIlk plant IS 620 m, dIameter IS 219 mm

It has been calculated that at the thermal energy consumptIon level m 1996 of42392 Gcal the
losses were Ql = 24587 Gcallyear It should be noted that these losses WIll grow WIth the agmg
of msulatIon and network

One of the pnmary reqUIrements ofmIlk processmg technology IS relIabIlIty of steam supply
The drop ofgas pressure below nommal values or complete cut-off causes automatIc shutdown
ofproductIon and start ofmachmery washmg Accordmg to the data from the plant each year
sudden cut-offs of steam supply from the sugar plant occur WhICh m 1997 have already
amounted to 156 hours In 1996 the losses at the mIlk plant were approxImately 145 Gcallyear

The enterpnse receIves from productIOn lInes annually around 48 7 thousand tonnes of
condensate whIch IS not returned to the bOIler unIt

Instead ofthe eXlstmg system of thermal energy supply from the sugar plant boIler room we
rec0tnlllend to bul1d own bOIler UnIt at the plant consIstmg of 3 steam bOIlers ofmodular deSIgn
WIth capacIty of 10 tonnes of steam per hour and 1 water botler of2 5 GcaIlhour capacIty for hot
water supply EffiCIency of the proposed eqUIpment IS j), =91%

The calculatIOns have shown that ImplementatIOn of such recommendatIOn conceptually
changmg the energy supply character of the plant WIll lead to the savmgs m thermal energy and
gas and also to substantial reductIOn of losses m productIOn from mterruptIOns m steam supply
Assummg the cost and commISSIOnIng ofa new bOIler UnIt ofUS$1050 thousand the payback
penod WIll be 29 years ReductIon of thermal energy use IS 16,488 Gcal per year

See detaIls III AppendIX AlO, EeO #10
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8. ENVIRONMENTAL IMPACTS OF RECOMMENDATIONS

The most efficIent way ofreductton ofhazardous emISSIon m the atmosphere IS the decrease of
fuel and electrIc power use, thus the mtroductIOn of the above mentIOned recommendatIons IS
vItal also from the envIronmental standpomt In thIS sectIons calculatIOns have been made
supportmg opportunItIes of natural gas and electrIc power savmgs

Thermal energy savmgs from ImplementatIOn ofthe proposed measures for the entIre plant wIll
aIllount to

ECD #1 - S/ = 650 Gcal per year

ECD #2 - S2 = 74,5 Gcal per year

ECD #3 - S3 = 369 Gcal per year

ECD #8 - Sa = 980 Gcal per year

ECD #10 - SIO = 16,488 Gcal per year

Total energy savmgs WIll be

Ssum = S/ +S2+ S3 +Sa +S/o =650 + 745 + 369 +980 + 16,488 =18,561 5 Gcal per year

Thermal energy savmgs calculated m the terms of natural gas we determme by the
followmg equatIOn

Sgas= Ssumx b/k =18,561 5 x 156 93/116 '\: Iff3 =2511 thousand CUbIC meters

where b - specIfic fuel use for generatIOn of 1 GCal of thermal energy wIth the 91 %-efficient
bOIlers proposed m ECD #10,

k - calone eqUIvalent ofconverSIOn of standard fuel mto natural gas

Natural gas combustIon leads to emISSIOn mto the atmosphere ofcarbon oXIde CO and nItrogen
oXIdes NDx

The amount of prevented emISSIon we determme m complIance wIth the "MethodologIcal
mstructIOns for calculatIOn ofemISSIon ofpollutants m the course of fuel burmng m the bOIlers wIth
the capacIty below 30 tonnes per hour" by the equatIOns

• carbon oXIde emISSIon - M eo =0 001 X q3 x R x Qx B x (1- q/l00) = 0 001 x 015 x 0 05
x 3672 x 2511 (1- 5/100) = 6 77tonnes per year,

• mtrogen oXIde emISSIOn - M Nox = 0 001 x B x QX KNOx = 0 001 x 2511 x 3672 x 0107 =
9 88 tonnes per year

where Q -lower heat ofnatural fuel combustIOn, MJ per CUbIC meter,

B - fuel consumptIOn, thousand CUbIC meters per year,

q3' q4 - heat waste due to chemIcal and mechanIcal Incomplete combustIOn respectIvely, %,

R - factor takmg mto account a share of heat loss due to mcomplete combustIOn
caused by the presence of CD m combustIon products,

KNOx - parameter that charactenzes presence ofmtrogen oXIdes generated per 1 GJ ofheat,
kg perGJ

The results ofcalculatIOns are shown In Table 8 1

Electnc power savmgs from ImplementatIOn ofthe proposed measures for the entire plant WIll
amount to

ECD #1 - WI = 108 thousand kWh,

ECD #4 - W4 = 1 16 thousand kWh,

ECD #5 - Ws = 39 1 thousand kWh,

ECD #6 - W6 = 53 thousand kWh,
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ECO #7 - W 7 = 4 thousand kWh,

ECO #8 - Wa = 160 thousand kWh,

ECO #9 - W9 = 284 3 thousand kWh

Total electnc power savmgs wIll be

Wsum = W1 + W.j+ Ws +W6 + W7 + Wa + W9 =108 + 116 + 391 + 53 + 4 + 160 +284 3 =650

thousand kWh per year

Accordmg to the data ofthe MInIStry ofenergy ofUkrame 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 NOx - 2 2 kg,

sulphur oXIdes S02 - 9 9 kg

The results ofprevented pollutant emISSIOn mto the atmosphere through electnc power savmgs
are gIVen m Table 8 1

Table 8 1 SummarIZed mdlcators of prevented pollutant emISSIon mto the

atmosphere as the result of proposed ECO ImplementatIon

Type of emission ReductIOn through ReductIOn through Total reductIOn
thermal energy savmgs electnc power savmgs per year

SolId partIcles, tonnes 286 286

Carbon monOXIde, tonnes 67 033 703

NItrogen oXIdes, tonnes 988 143 1131

Sulphur oXIdes, tonnes 643 643

Thus ImplementatIOn of proposed measures wIll cut down pollutant emISSIOn mto the
atmosphere by 2763 tonnes that wIll certamly Improve ecologIcal SItuatIon m the town of
Kupyansk
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APPENDIX A. ENERGY CONSERVATION

OPPORTUNITIES (ECO)
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ECO descriptIOn

No formal energy management plan currently eXIsts that WIll reduce losses related to operatIon
and mamtenance Hence, there eXIsts a great opportumty m the plant to Improve Its energy
effiCIency through sImple energy management measures which are low-cost m nature and WIll have
ImmedIate payback to the plant

A key to the successful ImplementatIOn of an energy management plan IS the appomtment of
an energy-efficIency manager or commIttee whose pnmary role IS to focus on Improvmg energy
efficIency Appomtmg an mdIvidual who IS both knowledgeable and motivated by energy
effiCIency Issues WIll be a major step m savmg energy at the plant ThIS mdividual should

• have a technIcal background wIth a firm understandmg of steam and electncal energy
systems,

• be able to work well wIth both plant workers m IdentIfymg operatIOn and mamtenance type
energy-efficIency opportunItIes and also be able to commUnIcate these energy savmgs
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 makmg energy-efficIency Improvements
over a 5 to 10 year penod

Such a posItIon currently does not eXIst It IS therefore recommended that the plant appomt an
energy manager who can steer the plant toward a more energy-efficIent use of energy

The followmg energy management type of Improvements were found dunng the energy audIt
and could be used as a startmg pomt for Implementmg a more comprehensIve plan

1 Meterlllg of Energy Consumed by the Whole MIlk Products Plant Only total steam,
natural gas and electnclty use are presently bemg metered There IS no submetenng at the
plant There are four mam productIOn umts or plants at the Kupyansk mIlk plant whole
mIlk products, condensed--mtHc, powdered mIlk and can makmg Each of these unItS
produces dIfferent Items wIth dlffenng energy needs However, smce there IS no
submetenng It IS rather dIfficult for the plant to know how the energy IS bemg consumed at
the plant Moreover, wIthout this mformatIOn ItS dIfficult to know which productIOn umt
may be operatmg efficIently and WhICh one needs to be Improved through energy savmg
measures

To demonstrate the benefits of energy submetenng as a basIc energy management tool Its
recommended that the Whole MIlk Products Umt be fitted WIth a steam and electnc submeters The
energy consumptIOn data WIll then allow the plant to compare ItS efficIency wIth SImIlar whole mIlk
product plants located m western countnes and Ifnecessary take steps to Improve effiCIency Also,
the steam meter WIll allow the plant to estImate the steam savmgs from mstallatIOn of the
condensate recovery umt dIscussed m thIS report as an ECO It WIll be left up to the plant to add
submeters to the other three plants m the near future

2 Weather Stnpplllg of Doors and Wllldows The large doors located for example m the
raw mIlk unloadmg area and the truck repaIr garage have anywhere from 12 an mch to 2
mches ofaIr gaps These gaps allow cold wmter aIr to freely mfiltrate mto the heated space
The gaps are so large, m the truck garage for example, that It IS dIfficult for the heatmg
radIators to mamtam comfortable workmg temperatures Dunng the audIt the average mSIde
temperature mSIde the truck garage was measured to be 8 degree C (45 degree F) whIle the
outSIde temperature was I degree C (34 degree F)

Another way that energy waste can be reduced m the truck repaIr garage IS through the use of
a fleXIble exhaust hose that would enable the garage doors to remam closed when they test run the
engme of the trucks Currently, the garage doors are kept open when the truck engmes are started
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to prevent the exhaust fumes from bUIldmg up mSIde the garage But thIS wastes a lot of energy as
all the space heat IS lost It IS recommended that a small openmg With a self closmg flap be created
m each of the large garage doors A flexIble exhaust hose could then be extended from the truck
exhaust tail pIpe and mserted through thIS opemng to dIrect the truck exhaust fume straight to the
outdoors ThIs wIll elImmate the need to have the large garage doors from havmg to be kept open
when the truck engmes are test run m the garage The self closmg flap would shut and prevent
outsIde air from mfiltratmg mto the garage space when the truck engme IS not runnmg

SImIlarly, many wmdows are not tIghtly constructed Gaps can be seen along the frame and
the masonry opemng These gaps allow cold air to mfiltrate mto the heated space m the wmter and
thereby mcrease the load on the heatmg system Some areas, such as m the truck garage, had broken
wmdows These are a major source of mfiltratIOn and energy waste It IS recommended that the
wmdow glass be replaced or If this IS not easIly done then the opemng should be closed WIth some
other appropnate matenal as a temporary measure

3 Improvement of energy-efficiency of cold storage rooms There are four mam cold
storage rooms WIth the temperature reqUIrements mdICated m the table Al I below

Table All Temperature ReqUIrements of Cold Rooms

Cold Rooms Temp Set Pomt deg C

Butter -2 to-4

Sour Cream/Cheese -2 to +2

Whole MIlk Products +4 to +6

WMP DelIvery Dock +4 to +6

Four energy savmg measures can be Implemented that WIll help to reduce energy waste m the
cold rooms and are discussed below The first three focus on mInImlzmg mfiltratlon ofwarmer and
more humId outsIde air mto the cold rooms, especIally dunng the summer months, and the fourth
IS a IIghtmg energy savmg measure

(a) ReductIOn of InfiltratIOn Smce the cooler air IS denser It has a natural tendency to "spIll
out" when the doors are opened The lost cold aIr IS made up by the warmer surroundmg aIr
mfiltratmg 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 m contact WIth the refrIgeratIOn coIl ThIS condensed mOIsture eventually starts to
freeze on the evaporator COlI surface smce the temperature of the refrIgerant m the COllIS below
freezmg temperature This Ice bUIlt up on the coIl reduces the coolmg effiCIency ofthe COlI resultmg
m hIgher energy use at the compressor

Cold air IS lost contmuously through the gaps m the cold doors and also when doors are opened
to load/unload goods Although mfiltratIOn losses cannot be totally elImmated sIgmficant
reductIOns can be made WIth the followmg three recommendatIons

(1) WeatherstrIppmg 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 IS constantly leakmg
out ofthe cold rooms as a result The doors should be weatherstnpped to provIde a tIghter closure
and mmimize loss of cold air

(u) Re-schedulmg of Fork LIft OperatIOns The whole mIlk products (WMP) loadmg dock
door are opened to allow fork 11ft machines to enter the cold room for loadmg/unloadmg operatIons
The doors are kept open dunng these penods and SIgnIficant amounts of coolmg energy IS wasted

It IS recommended that the operatIOns of the fork lIft machmes be modIfied to mmImize the
number of tImes the fork lIfts have to go m and out of the cold room and also mImmize the tIme the
that doors are kept open To the extent possIble, any m-plant transfer operatIOns or delIvery usmg
the plant's own trucks should be scheduled dunng tImes ofthe day when the outSIde air temperature
IS mIlder, for example, mommg hours
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(Ill) InstallatIOn of PlastIc Curtams m Cold Rooms At present there are no bamers to
mmimize the cold aIr lost dunng the loadmg and unloadmg operatIOns when the doors are kept
open

It IS recommended that plastIC curtams be mstalled at the doors to create a vestibule bamer
agamst mfiltration when the doors are opened dunng loadmg/unloadmg operations The bamer wIll
sIgmficantly reduce the loss ofcold aIr when the doors have to be kept open By mmimIzmg loss
of cold aIr from the rooms the coolmg load and hence the compressor run-time WIll be reduced

(b) InstallatIOn ofAutomatIc On/OffLIght SWItch for Cold Rooms Presently there are three
100 W Incandescent laIIlf}S-that were observed to be left on at all times m the butter and whole ml1k
products cold rooms It IS recommended that a mechanIcal door SWItch be added that WIll
automatically turn offthe hghts when the cold room doors are closed

4 Thermal energy and coolIng waste momtormg thermal msulatIOn of eqUIpment wears
out due to vanous reasons that cause to heat loss It IS recommended to momtor thermal
energy and coolmg wastes usmg Raytek PM3L3SZ mfrared non~contact thermometer

Energy Savmgs EstImate

It IS dIfficult to estimate the energy savmgs from mdividual energy management measures, but
Its not unreasonable, based on expenence m the US, to expect savmgs anywhere from 1 to 5 percent
of the plants total energy use Smce the plant pays approxImately US$l ml1lIon annually m energy
bIlls even Just 2 percent savmgs would result m US$20,000 savmgs annually

ImplementatIOn and commIssIOnmg costs

The costs are of two types One IS a recumng cost for the salary of the energy-effiCIency
manager and the other IS the capItal cost associated WIth Implementmg the recommendatIOns above
The Impact ofthe salary would be to lower the annual savmgs, however, thIS should not be seen as
eatmg away the savmgs but as an mvestment because the benefits of an energy-efficIency manager
more than outweIgh the costs m the long run

Table A 1 2 Cost EstImates for ECO-l RecommendatIOns

Item Cost, US$

1 Meters for the Whole MIlk Products Plant

• Thermal $1,000

• ElectncIty $1,000

2 Weatherstnppmg for Doors and Wmdows $1,000

3 Improve Energy EffiCIency ofCold Rooms

• Weatherstnppmg of Cold Room Doors $100

• Reschedulmg Fork LIft OperatIons 0

• InstallatIOn of PlastIc Curtams $1,500

• InstallatIOn of AutomatIc LIght SWItch $200

4 Steam and coolmg waste momtormg $1600

Total $6,400

Most of these measures can to be Implemented m-house by the plant staff Therefore, the labor
costs are not mcluded here
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Annual energy savmgs estImate

SImple payback estImate

We should determme thermal energy waste for msulated and non-msulated pIpes accordmg to
the methodology below [MethodologIcal mstructIOns for determmatIOn oflosses of fuel and energy
resources RD5 EDIV 015-008094 Mmmashprom, KIev, 1994]
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Purpose Diameter, mm Insulation thickness, mm

1 Steam 102 - 219 100

2 Steam 50 - 89 80

THERMAL INSULATION OF CENTRAL STEAM DISTRIBUTION
UNIT

Purpose LocatIOn Length, Diameter, Number t, ·C
ofplpmg Lm Dmm of valves

1 Steam Steam distributIOn umt 8 102 1 110

2 Steam Steam dlstnbutIOn umt 3 219 2 170

3 Steam Canmng w/shop 2 50 3 110

4 Steam Cannmg w/shop 3 76 3 176

5 Steam Cannmg w/shop 4 89 1 183

6 Steam Cannmg w/shop 4 76 1 156

A2 ECO#2

ECO descrIptIOn

The central steam dIstnbutIon urnt receIves superheated steam from the sugar plant bOIler room
WIth the followmg parameters pressure - 30 kglcm2

, temperature - 4000 C After reductIOn the
pressure lowers to 12 and 5 kglcm2 Table A 2 1 shows temperatures based on actual measurements
of outer walls of steam pIpmg

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

We recommend that the steam pIpmg should be fully msulated The thIckness of msulatIOn
should be selected dependent on the pIpmg dIameter and ItS purpose (Table A 2 2)

Table A2 2

Dunng the mspectIon of the steam dIstnbutIOn system It was establIshed that despIte thermal
msulatIOn ofmam steam pIpelInes several branch pIpes of the central steam dIstnbutIOn urnt and
condensed mIlk canmng workshop do not have such msulatIon DetaIls ofnon-msulated pIpmg are
gIven m Table A 2 1

Table A21

The typIcal salary for an energy-efficIency manager m Ukrame IS US$3,000

The sImple payback for mstItutmg an energy management plan IS

SP =$6,400/($20,000-$3,000) = 038 years (4 6 months)
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Thermal energy waste m non-msulated pipeimes (Ccal/hour) IS detemuned by the followmg
formula

Qmn = gmnx Lox k,

where gnm - specIfic losses ofnon-msulated pIpmg (Ccal/meter x hour),

k - correction factor dependmg on the outSIde temperature and dIfference
between pIpe outer wall and outSIde temperatures,

L o - gIven length ofpIpmg, m

Lo =L + (1m x n)

n - number of valves withm the sectIOn

For the pipeime #1 from Table A 2 1 we have

Qmn] =300 x 9 x 0 95 =2565 Ccallhour

Further calculatIOns were carned out sImIlarly and are summanzed m Table A 2 3

Thermal energy waste ofmsulated (Ccal/hour) pipeimes IS calculated by the formula

Qm=gmx (t]- t)x ax bxLo
where gm - speCIfic loss over I meter ofpIpmg wIth the dIfference (t] - t) =1 °c dependmg on

the tluckness of msulatIOn ,

t] - temperature of pIpe walls assumed as equal to temperature ofheat carner, °c,

t2 - temperature of aIr, °C,

a - correctIOn factor dependmg on the thIckness of msulatIOn, thermal conductiVIty of
msulatIOn matenal and temperature dIfference between heat carner and air WIth
msulatIOn thIckness up to 100 mm and temperature dIfference up to 300°C a = 1 [1],

b - wmd correctIOn factor (WIth wmd velOCIty of5 m/sec) [1, Table 1]

Presently It IS realIstic to cut down waste m the thermal networks by usmg modem effiCIent
types of thermal msulatIon matenals such as cellular plastics, Styrofoam and other matenals WIth
thermal conductiVIty of0 03 - 0 05 Ccal/ (m x hr x °C) We assume the use ofthese plpmg msulatIOn
matenals

For pIpelIne #1 from Table A 2 1

Qm]= 0231 x (110 -15) x 1 x 104 x 9 =2054 Ccallhr

SImIlar calculatIOns were carned out for all pipeimes and are shown m Table A 2 3 savmgs are
receIved takmg mto account the length of a pipeime and full savmgs - consldenng the steam
dIstnbution system effiCIency

Table A 2 3

PipelIne Given Thermal waste Thermal waste SavIngs
No length Without Insulation with InsulatIOn

Lo,m Qnm' CcalJhr Qm, CcalJhr SN, CcalJhr

1 9 2565 2054 23596

2 5 6720 2934 64266

3 5 855 876 7674

4 5 3120 1765 29435

5 5 3648 2258 34222

6 5 2160 1648 19952

Total 179453

Thus annual savmgs should amount to

Sa =17,914 8 Cca1lhr x 80 hrs x 52 weeks = 745 Gcal/year
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Annual cost savmgs estimate

Simple payback estImate

ImplementatIOn cost
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RECOVERY OF CONDENSATE FROM WHOLE MILK PRODUCTS
WORKSHOP

A3 ECO#3

DeSCrIptIOn of ECO

The condensate generated from the steam supplIed to the whole mIlk products workshop IS
dramed to the sewer system The temperature of the condensate was measured to be 78 degrees C
at the pomt where It was bemg dIscharged to the sewer dram The plant staff estImates that a total
of6,570 tons ofcondensate IS generated by the whole mIlk products workshop SensIble heat can
be recovered from 83 percent ofthIs condensate as a source ofhot water for domestIc hot water use
The remammg 17 percent IS lost as flash steam

The load profile ofthe hot water system comcIdes wIth that of the condensate generated m the
whole mIlk products workshop ThIs makes for a good match between the aVaIlabIlIty and demand
for the condensate The peak usage penods occur m the summer

The pnmary savmgs WIll come from the reductIOn m the consumptIOn ofsteam used for heatmg
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 heatmg purposes However, there
WIll also be addItIonal electncal energy consumed by the new condensate pump offsettmg the
savmgs from the well pump Therefore the secondary savmgs WIll be mmor and have not been
consIdered m the energy savmgs estImates below

It IS recommended that a condensate receIver tank be mstalled m the whole mIlk products
workshop and pIpmg be mstalled from the process eqUIpment to route the condensate to thIs tank
The condensate IS then pumped over to the steam dIstnbutIOn room to the eXIstmg domestIc hot

Annual savmgs SM =US$1,640

ImplementatIOn costs CEST = US$900

SImple payback SP = CES!SM =90011,640 =0 55 year

Total cost of necessary msulatIOn for the plant IS

CIN =US$500

InstallatIOn costs CCON = US$400

Total estImated costs

CEST =ClN +CCON = US$500 + US$400 = US$900

Cost of 1 Gcal - CGC = US$22

Annualsavmgs

SM =Sax SGC =745 X 22 = US$1,640
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water tanks The condensate pump IS controlled by a float level m the new condensate receIver tank
The new receIver tank and assocIated pIpmg wIll be msulated

Energy Savmgs EstImate

The whole mIlk plant receIves steam from the mam dIstnbutIon room at a pressure of 12
atmospheres (176 pSIg) ThIs pressure IS reduced mSIde the plant to the reqUIrements ofmdIvIdual
processes If the condensate IS dramed to the new condensate receIver tank at atmosphenc pressure
approxImately 17 percent of the condensate WIll flash mto steam ThIS represents a 83 percent
recovery The temperature ofthe condensate measured dunng the energy audIt was 78 degree C
(172 degree F) The temperature of the deep well make-up water IS 15 degree C (60 degree F)

Q= (m *1hz - hzJ)/e

Q= annual savmgs m energy, Btu [Gcal],

m =annual condensate aVaIlable from the whole mIlk products workshop, lb/year,

hz = enthalpy ofdeep well water at 60 degree F, Btu/lb,

h 2 =enthalpy of condensate at 172 degree F, Btu/lb,

e = effiCIency after dynamIC and heat losses m pIpmg from the sugar plant

Usmg the above equatIOn and mformatIOn from the plant we can calculate the annual energy
savmgs

m = 6,570 tons/year X°83 X2,200 lb/ton = 12,000,000 lbs/year

hI = 28 Btu/lb (from steam tables)

h 2 = 140 Btu/lb (from steam tables)

e = °95 based on temperature and pressure measurements at the sugar plant and the steam
dIstnbutIOn room, the enthalpy ofthe superheated steam was 5 percent lower

representmg transmISSIOn losses

Q = (12,000,000 lbs/year * (140 - 28) Btu/lb)/O 95 = 1,4652 mIllIon Btu/year

Convertmg to Gcal (1 Gcal = 3 968 mIllIon Btu)

Q = 369 Gcal/year

Annual Cost Savmgs = 369 Gcal/year * Hr 40 /Gcal = Hr 14,760 [$8,1OOJ

ImplementatIOn Costs

The cost ofthe eqUIpment IS gIven m the table A 3 1 below The cost ofthe condensate receIver
tank, pump and controls IS based on model A2111S The exact model and SIzes WIll need to be
establIshed more closely dunng the engmeenng deSIgn phase WIth the help of the eqUIpment
supplIer The labor for mstallatIOn IS to be prOVIded by the plant The estImated tIme from ordenng
the condensate handlmg eqUIpment to clearmg customs IS 60 to 65 days or approXImately 2 months
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Table A 3 1 Cost EstImate for ImplementatIOn of ECO-3

Item Cost, US$ 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 pSI $500 925

Subtotal $10,000 18,500

4 Shlppmg and customs duty on eqUIpment Add 60% $6,000 11 100

5 Plpmg Sch 40 Steel mcludmg supports and fittmgs

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 ha1fmches for 200 feet of 1-1/2" $400 740

Total $21,400 Hr 39,600

Note QuantItIes for fittmgs, valves, etc and pIpmg lengths wIll depend on the routIng and fma1 mstallatIon
deSIgn Exact requIrements WIll be determmed durmg the rrnplementatIon phase by the condensate system vendor and
plant staff

SImple payback estimate

The SImple payback IS = $21,400/$8,100 = 2 62 years

I
I
I
I
I
I

A4 ECO#4

ECO deSCriptIOn

AUTOMATIC CONTROL OF DEEP WELL PUMPS

The sources ofpotable water at the enterpnse are 2 deep wells m whIch ETzV 8-25 deep well
pumps are mstalled each WIth 25 m3/hour capaCIty The pumps fill a 350 m3 storage reservOIr

ReservOir fillmg is controlled VIsually WIth the help of a float level gauge that leads to
aCCIdental overfillmg ofthe reservOir

We recommend to mstall a pump automatIC control apphance dependmg on the level of water
m the reservOir whIch WIll prevent overfillmg

Annual energy savmgs estimate

Electnc power savmgs WIll happen by exclUSIOn of the reservOir overfilhng There IS no record
of such cases Let us assume that the pumps overfill the reservOir espeCIally at mght when the level
IS mVlSlble from the pump room wmdow

Overall water losses are estImated at b=3%

Electnc power savmgs per year WIll be

SE = Gwx b x PplGp =120 4 x 0 03 x 8/25 =116 thousand kWh, where GwIS overall use
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Annual cost savmgs estimate

Simple payback estimate

ImplementatIOn costs

AUTOMATIC CONTROL OF COLD WATER PUMPSAS ECO#S

ECO descnptIOn

Cold water supply IS from the plant deep well Via a 350 m3 storage reservOIr In the pumpmg
urut there are 3 network pumps of4K6 type WIth electnc motors P=llkW Pressure m the supply
system p=4kg/c m2 Based upon the load schedule one pump IS usually operated, but m case of
pressure drop the second pump IS started on call from a workshop, ItS shutdown time IS determmed
by the pump room operator mdependently The pump room supphes also outsIde consumers
(resIdential bmldmgs, kmdergarten)

Judgmg from the pump operatIOn log filled out by operatIOn personnel and analysIs of the
work schedule and dIstnct water supply we can assume on average that half a day pump works at
water consumptIOn level equal to one half of nommal capacIty, 3 hours - equal to full nommal
capacIty, 4 hours a day two pumps operate at water consumptIOn level equal to nommal capacIty,

of water m 1996, Gw=120,4 thousand CUbIC meters,

b IS a loss, b=3%,

Pp IS capacIty ofpump electnc motor, kW,

Gp IS capacIty of the pump, CUbIC meters per hour

Cost oflevel float - C1 =US$1,470

Cost ofmatenals - C2 =US$60

DesIgn costs - C3 = US$200

ConstructIOn and mstallatIOn costs - C4 = US$300

Total projected costs

CCOM = C1+C2+C3+C4 =1,470+60+200+300 = US$2,030

Annual savmgs m costs - SM = US$l ,950

CormmssIOnmg costs - CCOM = US$2,300

SImple payback

SP = Cco~ SM =2,300/1,950 =1 04 year

Money saVIngs from exclusIOn ofdeep well water losses at Its cost ofCw= US$O 54 per 1 CUbIC
meter takmg mto account deprecIatIOn ofbmldmgs and eqmpment, wages of operatIOn personnel
o & M costs water use and other costs wIll be

Sw= Gwx bx Cw= 1204x 0 03 x 054 = US$1 95 thousand

Total savmgs wIll be

SM= Sw =US$1,950 per year

I
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1 hour - 2 pumps operate at water consumptIOn level equal to one half of nommal capacIty
OperatIon at modes when water consumptIOn does not correspond nommal capacIty causes power
overuse

We recommend to dnve cold water pumps VIa frequency regulated vanable speed dnve of
REN - 11 type manufactured by the Kharbv aSSOCIatIOn "Energosberezherue" whIch automatIcally
ensures water pressure m the network and pump capacIty m complIance WIth water consumptIOn

In thIs case vanatIOn ofpump capacIty WIll be determmed by the formula

Q] =QN X n/nN
where QN _ IS nommal capacIty ofthe pump, CUbIC meters per mmute,

n] IS pump rpm ensunng necessary output ofthe Q] pump,

Nn - IS nommal rpm ofthe pump

Power consumed by the electnc dnve IS determmed by the formula

N] =NN(n/n,i, kWh

where NN - IS nOmInal capaCIty of electnc motor, kW,

N] - IS consumed power at the n j rpm, kW

Annual energy savmgs estImate

CalculatIOn results are shown m Table A 5 1

Table A51

Water use as OperatIOn Consumed power at Consumed power DaIly
share of QN hours per day the baSIC variant, kW wlthREN,kW savmgs M,

kWh

Ql=QN/2 10 11 1 38 962

Q2=2QN/2 1 22 11 11

Total 1072

Annual electnc power savmgs WIll be

SA = t>.E x 365 = 1072 x 365= 39,128 kWh

Annual cost savmgs estImate

Money savmgs at the pnce ofUS$ 0 044 per 1 kWh WIll be

SM=SEX 0 044=39,128 x 0,044=US$1,722 kWh

ImplementatIon costs

Cost ofREN-11- C]=US$2,550

Cost of mstallatIon and constructIOn are mSIgruficant and wIll by carned out by the plant
personnel

Total estImated costs

CCOM =C] = US$2,550
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SImple payback estImate

Energy Savmgs EstImate

DescrIptIOn of ECO

OPTIMIZATION OF HOT WATER SUPPLY PUMPSA6 ECO#6

There are three pumps mstalled m 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
sIgmficantly dunng the mght tIme when the plant IS Idle but the pumps contmue to run and
unnecessanly--overpresswlze the plpmg

It IS recommended that a timer controller be mstalled that WIll allow sequencmg of the pumps
to match the hot water demand and elImmate excess pumpmg dunng penods of low demand The
large 15 kW pump can be programmed to nm dunng peak penods and the smaller 7 5 kW pump can
be operated the rest ofthe tIme In order for the tImer to control the pump motors, a magnetic motor
starter would have to be mstalled m the power hne gomg to each motor The timer would be
mstalled as part of the lower voltage control CIrCUIt whIch WIll make or break the contacts m the
motor starter to start/stop the motor automatIcally

At present a 75 kW and 11 kW pump are nm 100 percent ofthe time Ifa loadmg factor of75
percent IS used the total energy consumed annually by these IS calculated as follows

QJ=kW*LF*H

QJ = EXIstmg electncal energy consumptIOn, kWh/year

kW = Power consumptIOn by the pump motor, kW

LF = Motor loadmg factor

H = Annual Hours of OperatIOn of the pump, hours/year

Therefore for the eXIstmg pump operatIOn

QJ =(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 75 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 Smce washmg determmes the peak load of the hot water use and tms operation
IS carned out only at certam tImes dunng the day, It IS antICIpated that the larger 15 kW pump wIll
be needed for 1/3 the time dunng the week days and a 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 dunng the
weekdays and 100 percent of the time over the weekends The annual energy consumptIOn OfthiS
arrangement can be estImated as follows

Q2 = Energy consumed by the small pump + Energy consumed by the large pump

Annual savmgs m costs - SM = US$I,772

ComnllssIOmng costs - CCOM = US$2,550

SImple payback

SP = Cco~SM = 2,550/1,722 = 1 48 years
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Annual cost savmgs estimate

ImplementatIOn Costs

SImple Payback = $800/$2,333 = 034 year (4 months)

SImple payback estImate

I
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REDUCTION OF COMPRESSED AIR LOSSES IN OIL AND
MOISTURE SEPARATION

A 7 ECO#7

ECO deSCrIptIOn

Items Costs, US$ Costs, Hr

1 One 7-day programmable tuner Omron Model H5S-FB $180 333

2 One magnetIc motor starter for 15 kW motor Allen Bradley $200 370
Model WIth overload relays

3 One magnetic motor starter for 7 5 kW motor Allen Bradley $120 222
Model WIth overload relays

Subtotal $500 925

4 Shlppmg and customs duty Add 60% $300 555

Total $800 1,480

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

At the enterpnse compressed aIr IS supplIed by plant compressor umt eqmpped WIth 2
compressors of2VM 2,5-14/9 type WIth 90 KW motors and 1 compressor of302 VM-I08/U4 type
WIth 75 KW motor

The sore pomt of the compressor umt IS ImpOSSIbIlIty to operate the compressed aIr
dehumidIfymg system due to contammatIOn of SIlIca gel WIth 011 The SItuatIOn IS aggravated by
growmg danger of 011 explOSIOn settlIng m the pIpmg as the result of crackmg-process and self-

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

Usmg the same general equatIOn as was used for estimatmg the eXIstmg energy consumptIOn,
we can calculate the energy consumptIOn ofthe new arrangement

Q2 =7 5 kW x 0 9 x 6,672 hours/year + 15 kW x 0 75 x 2,088 hours/year

Q2 =68,526 kWh/year

Annual Energy Saved, SE = Q1- Q2 = 121,545 - 68,526 = 53,019 kWh/year
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Annual cost savmgs estImate

Money savmgs at the pnce ofUS$ 0044 per lkWh wIll be

Annual energy savmgs estimate

Cj=US$735
C2=US$160

ImplementatIon costs

SImple payback estImate

Cost of OIl and mOIsture separator

Cost ofmstallatIOn and constructIOn 

Total estImated costs

CCOM =Cj+ C2= 735+160=US$895

Annual savmgs m costs - SM =US$680 7

Commisslomng costs - CCOM = US$895

At the compressor room there IS no metenng of energy used for generatIOn ofcompressed aIr
and compressed air output By the measurement results of II 20 97 It was establIshed that the plant
was supphed WIth one compressor of302 VP-IO/8U4 type wInch was operatlOnal for 10 hours WIth
total runtime RT=50%

Hence, electnc power savmgs wIll be

SE=PCX TRx RTx TAxf= 75 x lOx 0 5x 365x 0 03 =4,l06 kWh ,

where Pc - IS capaCIty ofcompresso, kWh,

TR - IS runtIme dunng a day, hours,

RT - IS runtIme, %,

TA IS operatIOn days m a year,

f - IS savmgs factor, f=0 03

SMj=SEX 0 044=4l06x 0,044=US$l80 7

BeSIdes, money costs wIll be reduced for sIhca gel purchase WhICh IS now Irretnevably lost
because of OIl content, compressor runtime WIll decrease, 0 & M expenses WIll be saved whIch
accordmg to the data from the plant amount to SM2 =US$500

Total savmgs WIll be

SM=SMj+SM2=l80 7+500=US$680 7

mflammatIOn WhICh makes the plant mtensively blow through the pIpmg that reqUIres up to 10%
of produced compressed aIr

We recommend to mstall automatic oIl and mOIsture separator ofMY-3 type WIth mOIsture trap
mlnufactured by the Black Sea shIpyard In case of ImplementatIOn ofthls proposal the compressed
air use for purgmg, the rehabIhty of the dehumudIfymg system wIll be ensured, electnc power
savmgs WIll be up to 3%
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SImple payback

SP = Cco,.!SM = 895/680 7 = 1 31 years

ITEK-210 can be used m combmatIOn WIth or mstead of the mstalled TsT-5000 systems by
connectIOn to the eXlstmg matnx ofpnmary measurement converters The ITEK-210 IS mc1uded
m the State regIster of measurement deVIces of Ukrame

The ITEK-410 IS deSIgned for 4 metenng channels and IS SImIlar to the above deVIces
AddItionally It supports tanffs dIfferentiated by peak consumption and demand, and proVIdes
momtonng and control over consumptIOn process Dally schedules from 4 channels are stored for
not less than 1 month

IntroductIOn of the ITEK-XIX allows consumers to pay theIr electnc power bIlls by the one
rate tanff dIfferentiated accordmg to the daytIme zone wmch m 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 UkraIman faCIlIties

I
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AUTOMATIC ENERGY USE METERINGA8 ECO#8

Steam use metenng at the plant IS currently carned out by the flow meter mstalled at the sugar
plant bOIler room

Once a month the bIlls are paId at the negotiated pnce ofUS$22 per 1 Gcal

Electnc power IS supplIed to the plant VIa lO kV cable and WIth the help of four transformer
umts - TPI (2 x 1000 kVA), TP2 (2 x 560 kVA), TP3 (2 x 400 kVA), TP4 (2 x 400 kVA) IS
transformed mto 04 kV and dlstnbuted among workshops

At each transformer umt two three-phase electnc meters are Installed, thus there are 8metenng
statIOns altogether Each month meter reachngs are taken manually and used electnc power IS paId
for Consldenng the negotiated demand charge at US$3 5 per 1 kW current average pnce per 1 kWh
IS US$O 044

Detailed study of the plant has shown that calculatIOns of steam, electnc power, gas,
compressed aIr, cold and hot water consumptIOn by separate producton unIts are made With the help
of the standard mdlcators and actual productIOn output Instrumented metenng of energy carners
mSIde of the plant IS absent

We recommend to automate commerCIal and techmcal metenng usmg the ITEK techmcal
mstruments manufactured by the Energlya R&D msttute m Kiev These mstruments are
metrologIcally certIfied m Ukrame and are deSIgned for contmuous and penodlcal
measurement/regIstratIOn of phySIcal values

ITEK-21O and ITEK-310 are mtended for commerCIal and techmcal metenng ofelectnc power
(dlfferentated by time) and bUild-up of automatc metenng and control systems of electnc power
use (AMCSEPU) In combmatIOn WIth electnc meters of three-phase mductIOn type eqUipped WIth
pulse generatIOn deVIces (E440, E870, UP-I, UP-2, UP-3, SU-500) or electromc (SIemens, Landys
and Gyr, Alpha-ABB, etc) WIth pulse output They support 64 (for ITEK-21 0) or 12 (for ITEK-31 0)
metenng channels, 4 tanff zones, day schedule for all metenng channels IS a 5 days' mmlmum, 2
mdependent data mterfaces
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IntroductIOn ofITEK-X2X allows consumers to meter resources wIth lngh accuracy and pay
tlJ.e bIllS for actual consumptIOn but In proport~en-tothe area

ITEK-220 and ITEK-320 are desIgned for automatIc commercial metenng and telemetnc
control ofsupply and consumptIOn of lIqUIds, gases, steam and thermal energy m combmatIOn wIth
any pnmary measurement converters ofconsumptIOn, temperature, pressure and pressure drop wIth
standardIzed output parameters at supplIer's (thermal power plant, dIStnCt heat, bOIler houses) and
consumer's sItes (mdustnal enterpnses, publIc utilIty facIlIties) The ITEK-X20 devIces are
deSIgned m conformIty WIth reqUIrements ofRD-50-213-80, PR34-70-010-85, State standard 6651
84 and recommendatIOns R75 of the Mmistry of health

ITEK-220 and ITEK-320 mtended for the facIlItIes of the first metenng group (up to 4
facIlItIes) wIth a complex configuratIOn of supply and recovery pIpmg (ITEK-220), and for the
facIlIties of the first or second metenng groups (one facIlIty) (ITEK-320)

In order to Implement the ECO It IS bemg planned to set up automatIc metenng of electnc
power use at 8 statIOns and commercIal steam metenng at one pomt After completIOn of the new
boIler room eqUIpped wIth gas metenng system the steam meter WIll be transferred to the boIler
room output

TechnologIcal metenng of steam WIll be Implemented at 6 pomts, ofhot water - at 3 pomts, of
cold water from deep wells - at 2 pomts

Annual energy savmgs estimate

Judgmg from the expenence expected savmgs from mtroductIOn of own automatic metenng
at the plant and energy use plannmg and control system WIll be not less than 3%

Hence, based on the 1996 data annual savmgs of thermal energy WIll be 980 Gcal, of electnc
pOwer - 160 thousand kW'n

Annual costs savmg estImate

Currently the plant pays for the energy US$1 mIn Thus the energy savmgs m money terms wIll
amount to

SE =1,000,000 x 003 =US$30,000

ImplementatIOn costs

The results of eqUIpment and labor cost estimates are gIven m the Table A 8 1

Cost of eqUIpment and constructIon m US$

CommerCial metenng of steam and electncity = US$16,200

Techmcal metenng of steam,hot and cold water = US$36,800

Labor = US$8,OOO

Total estimated costs

Cest = US$61,OOO
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# Item Pnce, US$ Qty Total, US$

W1 InstallatIOn of Rostok meters 538 84 4304

W2 InstallatIon of ABB Metromka Alpha AIR meters 215 1 1 8604

W3 Sensor matrIx assembly (connectIon of meters to controller) 10753 1 10753

W4 COmnllSSIOmng of hardware and software 23546 1 23546

W5 Preparatlon of desIgn documents 1129 1 1129

W6 MetrologIcal certIficatIon of the mstalled metermg system 16129 1 16129

W7 PreparatIOn for commercIal metenng 5376 1 5376

Total (work) 80002

# Item Pnce, US$ Qty Total, US$

Metermg termmal
E1 ITEK-210 metenng devIce WIth bUIlt-m phone modem (l200b),

UPS and sequentIal mterface 3,925 1 39257

E2 Cabmet WIth sWItchmg eqUIpment 376 I 376

E3 Control cable KVVGe (2 x 1 5), meters 27 960 2592

E4 Electnc meters manufactured by JSC "Rostok" 1075 8 860

E5 S16 electrIc meters 699 4 2796

Metermg operator's workplace
E6 Decouplmg module for sequentIal mterface 1936 1 1936

E7 BasIc software wIth password 3495 1 3495

UtIlIty bIllIng operator's workplace
E8 Remote phone modem (1200 baud, dedIcated/swItched channel) 1936 1 1936

E9 BasIc software WIth password 3495 1 3495

Total (eqUIpment) 11,636
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ELECTRICITY

Table AS1

- SM = US$30,OOO

- CCOM== US$61,OOO

Work

EqUIpment

SImple payback estImate

Annual savmgs m costs

COImmssIonmg costs

SImple payback

SP == CCO,,/SM == 61,000130,000= 21 years



# Item Pnce, US$ Qty Total, US$

Commercial steam metermg at 1 pomt (400 DC, 30 atm,
El D=219mm) 8065 1 8065

Onfice plate WIth plpmg sectIon

E2 Levelmg condenser vessels 0 2 0

E3 Setthng vessels 2

E4 Needle-type valve 16 1 9 1449

E5 Pulse tube 807 1 807

E6 Steam pressure sensor (Sapfrr 22DA) 2688 1 2688

E7 Pressure dIfference converter ofSapfrr 22DI-2M type 430 I 1 4301

E8 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

Ell ITEK-320 computer 1881 7 1 1881 7

E12 ITEK-320 power back-up 2688 1 2688

E13 Cabmet WIth sWltchmg eqUipment 3763 1 3763

Total (eqUipment) 45816

# Item Pnce, US$ Qty Total, US$

Commercial steam metermg at 6 pomts (400 DC, 5-12 atm,
D=76-102 mm)

El Onfice plate WIth pIpmg sectIon 8065 1 8065

E2 Levelmg condenser vessels 0 12 0

E3 Settlmg vessels 12

E4 Needle-type valve 16 1 54 8694

E5 Pulse tube 807 6 4842

E6 Steam pressure sensor (Sapfrr 22DA) 2688 6 16128

E7 Pressure dIfference converter ofSapfrr 22DI-2M type 4301 6 25806

E8 Steam temperature sensor 269 6 1614

E9 Cold water temperature sensor 269 2 538

E 10 Control cable KVVGe (7 x 1 5), meters 27 1200 3240

Ell ITEK-220 computer 34946 2 69892

E12 ITEK-220 power back-up 4301 2 8602

E 13 Cabmet WIth sWltchmg eqUipment 3763 2 7526

Total (eqUIpment) 18,4107
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EqUipment

STEAM
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* Instead of flow metermg by pressure drop (marked WIth astensk) ultrasomc flow meters or turbme-type meters
can be used

One of the major users of electnc power at the plant IS refrIgeratIOn whIch takes up around
76% of total energy use The dynamIcs of value change IS shown m the Table A 9 3

# Item Pnce, US$ Qty Total, US$

Techmcal hot water metermg at 3 pomts (D=50-78 mm)

El Onfice plate wIth pIpmg sectIOn 8065 3 24195

E2 *Fl1ters 807 3 2421

E3 *Needle-type valve 16 1 21 3381

E4 *Pulse tube umt 807 3 2421

E5 *Pressure dIfference converter of Sapfrr 22DI-2M type 4301 3 12903

E6 Hot water temperature sensor 269 3 807

E7 Cold water temperature sensor 269 1 269

E8 Control cable KVVGe (7 x 15), meters 27 900 2430

E9 ITEK-220 computer 34946 1 34946

E 10 ITEK-220 power back-up 4301 1 4301

Ell Cabmet WIth sWItchmg eqUlpment 3763 1 3763

Total (eqUIpment) 11,3707

Techmcal cold water metermg at 2 pomts (D=50-78 mm)

El Onfice plate Wlth pIpmg sectIon 8065 2 8065

E2 *Fl1ters 807 2 1614

E3 *Needle-type valve 16 1 14 2254

E4 *Pulse tube umt 807 2 1614

E5 *Pressure dIfference converter of Sapfrr 22DI-2M type 4301 2 8602

E6 Cold water temperature sensor 269 2 269

E7 Control cable KVVGe (7 x 1 5), meters 27 800 2160

E8 ITEK-320 computer 1881 7 1 1881 7

E9 ITEK-320 power back-up 2688 I 2688

E 10 Cabmet WIth sWItchmg eqUlpment 3763 1 3763

Total (eqUIpment) 77351

Equipment

ECO#9

WATER

ContmuatlOn of Table A 8 1

AUTOMATIC TEMPERATURE CONTROL IN COLD ROOMS
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Table A 9 3 Dynamics of electrIc power use for coohng generatIOn

Year CoolIng Specific use, ElectrIc power IndustrIal electrIc Share of
generatIOn, Gcal kWhlGcal use, thousand power use, mdustrlal use,

kWh thousand kWh 0/0

1995 4203 757 3181 5516 576

1996 5749 757 4352 5686 765

1997,9 4980 757 3770 4955 761
months

Pnmary coolmg users are coolIng umts at WMP workshop - 53 umts with total capacity Q =

456 Mcal per hour, condensed milk canmng workshop - 13 umts with total capacity Q= 882 Mcal
per hour, powdered ml1k workshop - 11 umts with total capacity Q = 610 Mcal per hour

The operatIOn modes of the eqmpment vary part ofthe eqmpment IS operated round the clock,
part of It - only dunng worktIme Coolmg eqmpment IS not eqmpped with product coolmg
temperature control systems The control IS centralIzed at the compressor house usmg the
temperature of the returned Ice (chilled) water The baSIC control directIOn IS mamtenance of the
maximum chillIng temperature that leads to overuse of coolmg and electnc power to generate It

We recommend to mstall wlthm the pnmary coohng generatIOn system and large end-use
faclhtles (cold storage rooms) coolmg temperature controls First and foremost these are the
followmg tanks With coolers ofYal0SV-10 type at the butter unit, milk preparatIOn umt, cottage
cheese umt, condensed milk workshop - 28 unitS, butter rooms and storage rooms - 4 umts, dehvery
faclhty - 5 rooms, powdered milk workshop storage room, alr and hydrogenated fat coolers at the
powdered milk workshop

All m all It IS recommended to mstall 46 temperature controls of TAM type With
electromagnetic valves

ImplementatIOn of thiS ECO Will result m reductIOn of coolmg use and correspondmgly of
electnc power by 5% or 284 3 thousand kWh

Annual energy savmgs estimate

Judgmg from the test data estimated savmgs from mtroductIOn of temperature controls Will
allow to cut down coolmg consumptIOn by 5%, electnc power savmgs w111 be

SE =Q2 X 0 05 x b = 5749 x 0 05 x 757 = US$284,300 kWh

where Q2 - coohng generatIOn m 1996, Gcal,

b - speCific use of electnc power for generatIOn of 1 Gcal of coolmg, kWh/Gcal

Annual cost savmgs estimate

The energy savmgs m money terms at the electnc power cost ofUS$O 044 per 1 kWh wll1
be

SM=SEX 0,044 =284,300 x 0 044 = US$12,500per year

Implementation costs

Cost oftemperature controls and electromagnetic valves

Cj =US$220 x 46 =US$10,120
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Table A 101

ECO description

SP = CCO~SM =11,120/12,500= 0 9 year

CCOM = C]+C2=10120 +1000 =US$11,200
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- SM=US$12,500

- CCOM= US$11,120

Name ofw/shop Steam pressure, kg/cm2 Amount of steam, tonnes/hour

1 MIlk cannmg 12 12

2 Powdered rmlk 12 10

3 Whole mIlk product 6 5

Total 27

Annual savmgs m costs

ImplementatIOn costs

SImple payback

Simple payback estimate

DesIgn costs - C2 = US$1 ,000

Total estImated costs

The Kupyansk mIlk cannmg plant IS supplIed wIth thermal power as superheated steam
from the Kupyansk sugar plant WIth the followmg parameters pressure - 30 kg/cm2

,

temperature - 4000 C whIch IS reduced to 12 and 5 kg/cm2 The length of steam plpelme from
sugar plant to the steam dlstnbutIOn umt of the mIlk plant IS 620 m, dIameter IS 219 mm

Steam parameter measurements of 11 19 1997 showed the followmg

- dally steam flow G=98 tonnes,

- steam temperature

1) at the sugar plant bOIler room output - t] =420°C,
2) at the steam dlstnbutIOn UnIt mput - t2= 340°C,

3) medIan ambIent temperature -3°C,

- steam pressure at the steam dlstnbutIOn umt mput - p] =29 kg/cm2

Losses m the supply lme at the day of measurement were

bQ]=G(l]-lzJX 10-6=98,000(7829-7376) x 10-6=4 45 Gcal/day (5 8%),

where ll,l2 IS steam enthalpy respectIvely at the boIler room and steam dlstnbutIOn umt,
l]=782 9 Gcal/kg, l2 =737 5 Gcal/kg

It IS establIshed that at the annual use of thermal energy m accordance WIth statIstIcal data m
conformIty WIth the form No11 MTP "Report on the results ofthe use of fuel, thermal and
electnc energy" m 1996 of 42,392 Gcallosses can be evaluated as Q]=2458 7 Gcal/year It
should be noted that these losses WIll grow WIth the agmg of the msulatIon and network

For the productIon purposes m complIance WIth the deSIgn data saturated steam should be
used accordmg to Table A 10 1

A 10 ECO#10 DECENTRALIZATION OF THERMAL ENERGY SUPPLY
INSTALLATION OF NEW BOILERS
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The necessary 12 kg/cm2 pressure parameter IS achIeved by reductIOn of30 kg/cm2 pressure
WhICh caused thermal energy losses at the measurement day of 11 19 1997 to the amount of

t:;QJ=G(12-13) x 1(16=98,000(782 9-664 7) x 1(16=7 13 Gcal/day (9 87%),

where ' 3 - IS enthalpy of saturated steam at the deSIgn parameters

pressure P2=12kg/cm2, temperature t3=1810C, '3=664 7 Gcal/kg

Or If recalculated per annual consumptIOn m 1996

t>.Q3= 42,392 x 0 0987=41841 Gcal/year

The supplIed steam IS superheated WhICh causes dIsruptIOns m mIlk processmg technology
and the plant IS consIdenng the pOSSIbIlIty ofmOlstunzmg the steam by InjectIOn of condensate
mto steam pIpmg

One of the mam reqUIrements ofmIlk processmg technology IS relIabIlIty of steam supply

Steam pressure drop below the nommal value or complete cut-off causes automatIc stop of
productIOn and start ofeqUIpment washmg procedure Accordmg to the enterpnse data m the
course of each year there are occurrences of steam supply cut-offs WIthout pnor warnmg from
the sugar plant boIler room WhICh amounted to 156 hours m 1997 In 1996 the mIlk plant losses
amounted to approXImately 145 Gcal of thermal energy

The plant after steam use IS gettmg around 48 700 tonnes ofcondensate whIch IS not
returned to the bOIler room

Losses of thermal energy due to faIlure to recover condensate are

t:;Q=GcfIJ+xSrJ) x 1ff =48,683(171 3+0056 x 499 5) x 1ff = 9,701 Gcal/year,

where Gc - IS amount of dumped condensate, tonnes per year,

Gc = Qux q/12= 35,904 X 106
X 0 001/7375 = 48,683 tonnes/year,

Qu - thermal energy use for productIOn purposes m 1996, Gcal,

q - speCIfic water content m steam, q=O 001 tonnes/kg at P=8 kg/cm2
,

IJ - thermal energy content of condensate at pressure P3=8 kg/cm2
, Ccal/kg

I J = 171 3 Ccal/kg,

X s = share of unused steam, kg/kg I I
X s = sYP3=0 02Y 8=0056,

r J - vaponzatIOn heat at P3=8 kg/cm2
, Ccal/kg

r J - = 4995 Ccal/kg

Instead of the eXIstmg system of thermal energy supply from the sugar plant boIler room we
suggest to buIld own bOIler unIt at the plant consIstmg of 3 steam bOIlers of modular deSIgn WIth
capaCIty of 10 tonnes of steam per hour and 1 water boIler of2 5 GCal/hour capaCIty for hot
water supply EffiCIency ofthe proposed eqUIpment IS J-l = 91%

Annual energy savmgs estImate

Thermal energy savmgs m case of transfer to decentralIzed thermal supply wIll be based
upon the followmg

1 ElImmatIOn of losses m the steam pIpelIne from the bOIler room to the steam dIstnbutIOn
unIt, QJ=2,458 7 Gcal/year

2 ElImmatIOn oflosses dunng steam pressure reductIOn from 32 kg/cm2 to 12 kg/ ,
Q2=4,184 Gcal/year

3 Assurance of 100% recovery of condensate from used steam, Q3= 9,701 Gcal/year
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4 PreventIOn of losses from mterruptIOns m steam supply causmg product reJectIOn, Q4
~145 GcaVyear

Total annual savmgs

Q[ = Ql +Q2 +Q3 +Q4 =2458 7 =4184 = 9701 =145 =16,488 7 Gcal

Annual cost savmgs estimate

Money savmgs at the pnce of thermal energy ofUS$21 62 per I Gcal wIll be

SM =Q[ x 21 62 =164887x 2162 = US$ 357,000

ImplementatIOn costs

Cost of boIlers - Cz = US$440,OOO

Cost ofmatenals - C2 = US$68,OOO

DesIgn costs - C3 = US$72,OOO

ConstructIOn and mstallatIOn costs - C4 = US$450,000

Total estimated costs

CCOM =C1+C2+C3+C4 =440,000+68,000+72,000+450,000 = US$1,050,000

Simple payback estimate

Annual savmgs m costs - SM= US$357,OOO

CommissIOmng costs - CCOM = US$1,050 000

SImple payback

SP = CCOMISM =1,050,0001357000 =29 years

53

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
i
I
I
I

B. PRELIMINARY SPEFICATIONS



_.. _------------------
SpecIficatIOns of recommended eqUIpment for Kupyansk mIlk cannmg plant

I

Table B 1

ECO# Name Type, Manufacturer, BasIc RequIrement Pnce Total cost Notes

by SeCTIon 7 of eqUIpment model country parameters Measure Qty Hr $US Hr $ U·,
umt

I 2 3 4 5 6 7 8 9 10 11 12

ECO#1 Non-contact mfrared Model "Raytek", USA t=-20 umts 1 - 1600 - 1600
thermometer PM3L3SZ +1000 oC

Lmeasure=1Om

Pamal radIaTIOn thermometer Smotnch-M6P Research and mdustnal t = -35 umts 2500 1350 2500 1350
aSSOCIaTIon "Termopnbor" +1000 oC

3 Naukova str LVIV Lmeasure= 1Om
290053 UKRAINE

Non-contact mfrared ModeIDHS- WAHl, INSTRUMENTS, t=-20 +1000 - 2640 - 3430
thermometer 26XL mc 51'50 Hannum Avenue °c

Culver CIty CA 90231 Lmeasure=10m

USA

ECO#2 Thermal InsulatIng Two-WIng ALEKO 90-day warranty 244x244m umts 2 1700 3400
urtams/doors

ECO#2 Thermal msulaTIon FIberglass WIth USA t = 150 oC m
alurmnum d=50mm 55595 2734 147 1367 73 S

Jacket d=76mm 2734 147 1367 73 S

d=89mm 2734 147 1367 735
d= 102 mm

2734 147 2461 1323

I

d=219mm
2734 147 1367 735

1

Mats of mmera JSC "Stroymdustnya" 7 m2 18 354 19 84 45
IV 0 0 I on Stroymdustnya str KyIV
'iberglass 252010 UKRAINE

ROMB basalt JSC' BI1etsky zavod " 70-100 mm m2 18 222 119 400 280
matenal rolls TeplozvukOlzolyatsIya" 7 thIckness

StrOlteley str Kotsubmske
KVIV oblast UKRAINE

"
j ,

'-
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ECO#3 ~ondensate recovery umt Sprrax Sprrax Sarco, Inc ReceIver - D, umts 1 7500 13880
Grrdlestone POBox 119 Pump-

Senes III Model Allentown, PA 1FYC21
D2111S

USA

~tearn trap FT43-lOTV Sprrax Sarco, Inc DN=25 umts 5 I
455 2600

POBox 119 Ps=16 kg/cm2

Allentown, PA I

USA

Stearn trap WIth stramer Model 811 Armstrong DN=20, umts 5 220 1265

USA onfice
dlarneter=2 78

mm

Float- and hydrodynaIDlc-type KPGD-1 Insnte of techmcal thermal Pmax= 10 umts 5
stearn trap phYSICS ofNANU kg/cm2

,

29 Zhelyabova str KyIV d.=40mm
252057

UKRAINE

~ondensate cast rron stramer FIG33 Sprrax Sarco, Inc DN=25 umts 5 110 630

POBox 119 Ps=16 kg/cm2

Allentown, PA

USA

~heck valve DCV2 Sprrax Sarco, Inc DN=25 umts 5 90 520

POBox 119 Ps=16 kg/cm2

Allentown, PA

USA

ECO#4 Level control for water t=0-
30°C,

a) level sensor LP 10-3 Sprrax Sarco, Inc L=1500mm 1 - 503 - 503
POBox 119 umts

b) controller LC 1000 Allentown, PA 18105 umts 1 - 627 - 627
USA

Level mdicator Vanant-U umts 1

fLeve1 control ERSU-2K "Progress" works

Nezhm UKRAINE

ECO#5 Frequency regulated pump REN -11 Energosberezheme P=11kW, umts 1 2550 - 2550
motor vanable speed dnve Intemanonal associanon, U=380V

POBox 4515 Kharkov 3-phase
310022 UKRAINE

---------------------
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TransIstor-controlled vanable ACF601- 0016- ABB Ukrame, Elmash P=15kW, umts 1 2458 2458
speed dnve for asynchronous 3 research and productIon U=380V

pump motors firm 3-phase

28 Druzhby narodov blvd
KyIV 252103

UKRAINE

Asynchronous motor AT01 Tnol corp, 2 B1agodatnaya P=15KW, unItS 1 2330 2330
frequency regulated vanable str Samt-Petersburg, U=380V,
speed drIve RUSSIA 3-phase

ECO#6 Programmable tImer Model H5S-FB Ornron umts 1 333 180 186 100

Programmable tIme relay MIL-2002 JSC "STS" Control

44 Dostoevsky str , Samt- channels - 1,
Petersburg 191126 commands -

RUSSIA 96

MagnetIc starter for 15-kW Allen Bradley - P=15kW, unIts 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,
electromechamcal factory U=380V,

Kemerovo RUSSIA 3-phase

PMA-3000 "Elektroapparatura" works P=15 kW,

Gomel BELARUS U=380V,

3-ohase

PML-3100 "TEKHSNAB" P=15 kW,

SUIte 606, 9 Leskova str , U=380V,
KyIV UKRAINE 3-ohase

MagnetIc starter for 75-kW Allen Bradley - umts 1 222 120 186 100
motor representatIve office

SUIte 54, 59 K Marx blvd,
Dnepropetrovsk 326000

UKRAINE

J''-..
-~



PME-2100 Kemerovo P=75kW, umts 1
electromechamcal factory U=380V,
11 50 let Oktyabrya str, 3-phase

Kemerovo 650610
RUSSIA

PML-2100 "Elektroapparatura" works, P=75 kW, umts 1
157 Sovetskaya str, Gomel U=380V,

246648 BELARUS 3-ohase

PME-2100 "TEKHSNAB" P=75kW, 324 324
sUIte 606, 9 Leskova str , U=380V,

KyIV UKRAINE 3-ohase

ECO#7 all and mOIsture separator MB-3 Black Sea shIpyard, d = 100mm umts 1 1367 735 1367 735•
NIkolaev, Ukrame P = 10 kg/cm2

PIl extractIon press MOl-l MogIlev-Podolsky p.= 8 kg/cm2 2400 1290 2400 1290
mstrUlnent works

13 MelnIka str, MogIlev-
PodolskY UKRAINE

ECO#8 Energy metermg and control ITEK Energlya R&D InstItute Commercial 11 - 2e+09 - 1620e+09

eqUIpment (US-made bldg 44,37 Peremogy metermg

components) blvd, KIev Techmcal

252056 UKRAINE metermg - -
AutomatIc electnclty metermg ASOE "Enerrgosberezheme" Commercial 11 3e+09 2500e+09
ystem (RUSSian-made 3/26 TemopIlska str, LVIV metermg

components) 290034 UKRAINE
Techmcal
metermg

ECO#9 Temperature control WIth TAM -113 JSC "ORLEX" t = - 20 + 10 46

electromagnetIc valve 6 Lomonosova str, orel °c

302000 RUSSIA

Electnc temperature contro TRE6513-07 ProductIon aSSOCIatIon t = - 50 + 50
deVIce "Elektropnbor" °c

17 Glybochltska str, KylV
UKRAINE

Temperature control deVIce RT-0193 Research and productIon t=- 50 +
aSSOCiatIOn "Tennopnbor" 150°C

3 Naukova str, LVIV
UKRAINE

v .....
~
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ECO #10 Modular boIler UnIt, water BKU-2,0 "Ukrkotloservls " Donetsk, HeatIng 1 35400 19000 35400 19000
heatIng Ukrame capaclty-20

mW,

t=95°C,

pressure =
8kg/cm2

Transportable boIler umt KMV-2,0-GM JSC ' Ukrmontazhgas" HeatIng
(modular boIler) Boyarka UKRAINE capaclty-20

mW,

t=9SoC'

pressure =

8kg/cm2

ECO#10 Modular boIler umt, steam USA, RUSSIA, Steam 1 UnIt 3 UnIts
GERMANY, ITALY productIon

capaclty-l0
tonnes/hour,
pressure=14

kl!/cnr
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C. INFORMATION FROM EQUIPMENT MANUFACTURERS
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MANUAL

MODELS DIIS 8X
DI~S 26

DIIS 24, DHS 2'lX
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WAHL INSTRUMEf\.TS INC
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CULVER CITY CALIFORNIA 90231
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FAX (310) 670 2810

Walu ._



8 0 SPECIFICATIONS Table 3

... EAT Spy SPECIFICATIONS

Table 3 (Colllinued)

OPTIONS

Madel OHS 24X IlCOI OHS 26X (lCO) OilS 28X (LCOI OHS ax ILCOI OllS400X

OHS H IlIOI OilS 26 (HOI OilS a1l£D1

Apph"hon Gene..1Use Gene.,1 Use Illgh remp Sn1311 lJrgets 01 Resolullon

,"cludlne Gins Includlnl Gins Includme Glass Ilechonic h,lh SCience

Su/laces Oesl SUI faces Surflces Componenls labolalolY Use

Accuuty

temperalul. 0101000 f 0102000 f 32102500 f 0101000 f 40010

Ranee -201o +550 C -2010 0101400 C -2010 + 550 C +600 C

+ 1000 C -40010
+ 140 0 f

Dllllal Rudoul
lell 0 S In 112mml lCO lCO lCO lCO lCO

LCD 0 JJ In 18 2mml 1£0 lEO 1£0

ratlo,y "Mual as
pro,ed fOI haUl ous Yes Ves Ves Ves Ves

en,uonmenls

h Itl 011 I I CS...,Ith Opllonal OphMal O~\h\'nlt 0\lh<ln11 NIA

Soeclnl Ranll 814 814 8 I~ 6 I~ 8\\

~:f:~:~l\f,
"ccuucy 1\ 1J f ~ S :::!"03'\':J -03 u 03~ 103 • 05 C

full Snle full SClle full ~, 11e full Sn(e

AmblenlOpeulion 2S to 1'5 f 2S 10 12S f ~ hI 1'5 f 'Slnl2Sf 10 III Illl f

ltmpel1lUle -410 ~52 C -~lo~5'f 110 15' C 11o I J2 f SIll 10 C

TUlip Coelll"enl ±O 1 dL!)!de\j ±01 dlll'tlLll :i 0 I IILII'dL\) ±O I del]!dltj :iO I (lL~/111 ~

Repealablilly :! I f 2 f I f 2 f 112 (.

SWllchahle

Rcsoluhon I flC I flC I f,C I flC 01 or I flC

Rtsponse Time 10 I sec I sec I sec I sec I sec

950,. 01 Rudlnl

hllel Sue 11 16 In dl! I 6 In <I'J I 6 In ,IlJ niSin <111 1I\ 1111

loeal FOIOl (l~ 2 II (I~? II (II III 111)11I ("2 II

Doshnce to Tarlel
Sue Seyond locat "0 I 20 I '0 I NIA 20 I

PO'n!

Puetlcal WOI~lnl 01040 II 01040 II 01010 II 0108 rn UIn 10 II

Doslance

Srehllnt Sr Slem Cncl,'sed [nclosed [ndos. I lr~1II BeJIlI rnelosul

0ll"CJl SIgh! ONIC 11 S.ght 0\1IIC11 S'rht on CUller l mc 0lllte11 Slrhl

Ad,ushMa 02 111 0210 (1' 10 112 10 02 10

ImlSllllly Rania

Inlun11 C,lIbullo. Alllo ItIO Aulo rero AuhllliO hUh) ICIO Aulullfll

Inlunal SeU hsl Ves Y<S YLS Y<s YL s

-;;;;11 hmp Peak Hold VeS Yes Yes Yes Yes

Oulput 10 Retorder Oplron I OptlOlI J OpllOn I Opllon J 110

8mery One 9V (LCm One 9V IlCm One 9V IlCm One 9V One 9V

Two 5 4V IUD! Two 5 4V MOl Two 5 4V HOI

ContinUOUS 40 hrs llCUI 40 hIS llCm 40 IllS ~O hrs 10 IllS

Dpenhnillmi 15 hrs lUDI 15 hrs lUOl 15 Ius lEO

hlu.,1 rowel Wllh ophon EP PIN BP6 Rcch'l~lJIJ1L GJllery Pack ~lOvllles 2011 hIS lin \ fll PI",lels

S.. Ophons or 40 hIS 101 UO models on pne chalg l,lnllllllollS Inc ope"holl Ihlolll h lLchllgLl

Wellht lbs 22 22 22 25 25

90 rl\CTORY REPAIR PROCEDURE

Your tI\~tlltllH nl Will receive Immedl<.\tp 'lltenlJon

Extern'll Oilluy Pack With recharger lor 2?OV

SpeCify np 12 220

•----1(1----

Outpul hck lor 1 mv/deg linear output Inrludps connection for oxtornal ballery

plll{ 111'12 helow

Specify Opllon ' J •

ModtllC It Ion 10 lise [xlernrll B,lIcry OP12 III low

Sp('clly Option HEP •

[xternal Battery Pack With recharger for 11 OV

Speclf~ BP12 110

Opt lOll " I In C Computer Calculll! d .NJltrh ~plpctlon on h InlJle

Specify Opllon ' S'

W'lhl Heat Spy Thermometers are specified and tested

in accordance wlIh ASTM specificatIOns

PIck III( I(LI rUlTwnl 111 the on91Oai shipping container 10 prt/Gnl additional

d'lm'll)f WL 'ipeclly Ihls reqUirement bec,wse Ihp paCkalj1 15 deSigned 10

prolLl I 'l1j'llllSI t!'lmage

SlJlP P II' , I Po I/Prf'!1'IIc1 to

W ,hi IIl~trurnenls Inc

" f!JO II Irlnllm Avenu(

rltlvu City CA 90211

BE8T AVAILABLE COPy

-

I

-1----o-----
~

~-



I
I
I
I
I
I

TIpHJHatICHllfi ;.'l, 1'1 (}eJ'WUT'1\."71IOrO ~.mlpIOn.nIIlIJ1 Te ..mCp.lT) pH OO'€\.TJn npu
BunpaU:~B:R.amllpI3H0\1aHlTlIllX TeXHO 10l14lliL\. npOrr.eClB Ta e1'.CnpeC·hOHTpO liD
Te'mepal'ypu 06l3,J.1I4llIHJI I I
3c.ll-TOt.UBYJOTbl.R npah:nI'!'IO y BCI .... ra.'I) 3JU. npO"!JiC lOBOCT1, a TD..hO'K 13 Cllb
Ch\.O'I: rocno,J.apcT:,H 1':1 H1Y\.OBHX ,iJ,OC 1l.J. f"e'-lH'i"\:
TIO .....33 TC"'ffiCpan prl Ha TaUl0 jJ U,A¢POBOM' BHr 151,:].1
nlpO'1e"'p Hlhponpou,ecopHHtl

I
I

P060lJlni cneKTp,Lll>JiIUl ,J ,>n<J30H, "IK"I

J10K33Hlll< 1113yn'lHH-l

4 ... c 'C~'11l0D ler.lIR nOh3.3IB, C

LJ .:l '11 ll) C .:3S ....\0 1100

=(0 OtttHI'.l .... 1)

Dll 8 ..:l0 1-1

30

2 J

/~{ t ~

\r/

( .............
) I

C"'\-o
~

____211_"'- _

1,0

:I" I IlrCBaH, 61~ClDeq
.i HClll;:;\ r J.O G 2j

1 0

o
M

'"

---'-- ---I---- ----

71 _I

~laca, Kf

faGapuTi-lI p03MlpH, M'i

era l< l!JJ.lla !lory KHIe"'!>, BT

J-c 1t ,CL,brlCl poGO'lc.l lJ J.C7'Wb "I

X,IH-CllJl{, [J

I

I
I

I
I

I

I
I
I

I
I

I
I



I
1 nlPoMerp rpYHT)'l:1bOl HS KOI'iC'"DYKTH5HIH, cxeMoTexHI~HIH T8 MerpOJlOn~HI;; 6a31 arperaTHoro

KOMnJ10KT)' CT8l\IOHapHHX nipOMeT!='15 Amp C (1 \.lepra) I
1 1 KOMnlleKTHICTb (n8~ + nY..Q.131 at50 nY)J,.t21) Y-O'IHIOE:TbCR npH 3.a\lOBJISHHI

I I

2 CnQ41aJ'1ltHI TQXHIL4HI BWMOfW H~ nip-oM8Tp

2 1 rj:a;:.YIOBaJlbHa xapa,<TeprlCTH"a '-~~l. 3..'OH3 IH;lH61..:l'taIl0"1d
aOc c-aHAapTH<:1 ;:) W>iPHHO>O A ann30-iY (2:,(l - 1000) C

I

I
I
I
I

I I

2 3 3araJ1bHI ~lana30HH 8HMIplOBaHHX TeMnep8ryp elAnoBl,J,Ho
:;'0 C"le,<TpanhHHx ~lana30Hls, C

2 4 nCK33HHK B13yaaHHfl, a 3aJ1e'WiCC¥1 air, ¥HnOC-03MI::::V

nni1, Hoil'T<HbOi rpaHHLlI 8HM PIO~HH.fl Ta I I

CnOKTpo.Jlt.Horo AIQnQ.::lOtlY

2 5 PooC'Ja 51,£lcTaHb ¢IKCC8-3Ha, YTO'1'i'Cl;:T~C'<1
npr1 3a"108JleHHI, M

2 6 OCHoBHa nox~6Ka I<OMI'IJ1e'<ry nS·5 "'l'" nYA-131 8060
nS-6 + n4,D.-121, %

o B-1,:, 1,2 • ',8

800 ~ :500, 250· 1300

0,6 - 1,0

I
I
I
I

3 nHT3"i1l npH,:l,6aHHQ nlpOM91'plB :JsepTanCClt.

290053 M JlbrJta, Byl1 HayKou, 3
h80 <l:TeOMOnpr1naA~l.Ter39..01·54
63..Q2·77 n 614HHICK M r

bW' I
I
I
I

"

I
I
I
I
I
I
I



A

c. I
Ya lq

201
.. 50/60

I -
120I @ 60 H

208
I @60 H
1--
I 2010
l-!l 50/60

480
@ 60 H

58602 __300258 50 3 J
48S·5 3J_00 258 SO 3::
5B603 13' ()() 258 50 ;; J
53.,? ._'I.JO 258 50 3 J

01 8 S - 9 • ~ 00 166 25 J I

018S-8 .1400 16625 31
58315!1 0016625 2)
5B316.14 1J0166252)

018551 11)(\<) 155 25 1
o1B3S0 .({JOI) 15525 J
58 3 1 3 .1l0 00 I 55 25 ::)
583 01 2L~J 01) 1 5 5 2 5 ~ ~

;;<)1
eOI (v0
PI) I II r,
00

- .~333 _-'012155
';83,,~ ) 012185

J 0 5~~ I ~·01)121 S5
J. '- - 5 S 3 )0 12 1 85

JOt 1
~01 v~

~O' 10
~'JlIl

_~ J..} 01 8 S ;; 5 <l LI) I 0 7 1 0
-" vI 0133301· UJ 107 10 I

I 630102" 11 107 10
5 " u I J J ") 1 0 7 I 0

lul'):;- 018585 1.400 9625 a ~

131v< I 018S3- -4 Vll 9625 0 l
Iv III n 018335 ~I) 96 25 )'"3
Ii Ol - 0183b: _ O\J 9b 25 )3

"t J 1 ..)
,01 Go
401lln
4vllL -

-1- Inll'- 48877 ~9)0<] 22900 29
Int I J 485"6 .J_ I~) 229 00 3 t

585';0.J )<1229 00 .)
58601 .J~ (lJ 22900 )

O\E:U.;:~O ,ELAYS

• 61 mctJlllc JM:;)It!nt compen'i.lted

• L.,d<JOle In\:: s~J.IJblt. MJnUJI Auta
mJtlc res t

• AdlustJbl~ c,Jrr ... ., range

• SepJrJ... S oJ::) Jnd RC'iLf controh
and trIp ,nOleJt

) )f1

) UO

h ) <1<)

I --

II

It,

I
, 4 4J

I~

I
I

J I) I~-

I
\ \1

\ \1

\ L

Q\

') r

</11

Us.e a It IOld : r~'e:mlt'l Q.le
Rel,y me '$ 0 S I "l,J::Iel ~ J S",q

O,der 8,1 • .., II IV : lCIO , l <t t., I'll

---- I 09 (n 018391".< ,0 $6675 v3
Jl I 091lJlO o1BS91 ob llO 6675 vd

090lb lH0119 SbW 66 75 O~_I 09IOL- lH0155 8600 6675 0
I 1~lvg-- 48S90 lOqOO B4 60 O~

1\ I l~lLL.6 4B339 toJ 110 Bo1 60 03
l_lO~J 4S31510JOO B4 60 0"
1_ vl - 018323 ')900 84 bO .)-

IEC MOTOR STARTERS,
MAGNETIC, OPEN

.,)
r~

J

,
.0
Ji

J

.)

:.
IJ
i
J

_4
.0
~

J

.0
-Ocl
, IJ

) 10

I) ~n

CO'lTACTORS

• Ot.\lgn'l.d for lodu\trlal motor control
JppIICJtH)ns.
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=LUKE
SO SerIes AnalogfDlgltal t 1ultlI11etels

Ffc;r A,V!JILABLE CUt-(

87
a 1'. 1
o7', - 2
Yes
20 kHZ
o2°, 1
02·. r2
a5'•• 2

1 OOOJ" 1
l' 2

c.~~&:l anG .:1 s:~ ... '"" y
o ~. me er \.~,CP "
,., I L"I sa. _ 1, S" • ::.:~ ....... ~ ... c

Battery Life
SOO hours ,{;::ICa (a'~allne)

Three Year Warranty
One {ear calibrd'ion Inler Jal

Size
1 25 H, 3 41 '/I 7 35 L
(32mm H 87mm II 18'mm L)

WeIght
12 Soz (0 36kgl

Order
Fluke 83 Mulltl'1e'el wtl'l nolster
Fluke 85 Mul!lmeler mIn nolster
Fluke 87 Mulltmeter wltn hOlster
C81 GOptional Grel Holster
C81 YReplacement Yellow Holster

See back (flver lor adeilional compattble
accessofles
r------ - - ------,
\80 rl" ')1.-11 .11- uJ}"1 , .... t;JJC (TII-fl{ I
~.Jn"'lr~ ... ,...,~ __

BaSIC Accuracy
(0001 readllg - nJroer Of coun,s)

8J 85
DC voltage 03', 1 0" - 1
AC VOllag· 1'1, 3 0 5', - 2
True RI1S r,'l No
Sp.,lleo 0 5<I' 20 <H

Onms D.' 02'.-1
OC Curre'll 0 4' • 2 0 2' • 2
AC Current 1 2', 2 05', 2
Frequency 0 005' 1 0 005',
Capacllanc- 1I. 2 I'. 2

Standard Eaulpment
P J"'" :J ......... ;11::: : •...r o~pri iN i~ d ,eJlc 'V

~r~!eC • 2' P ::'"C e e Nil' Fex S'ond
sa P I de' ~re: -. eads 9V bd'"er { (111

S allec) [T1an~a a C Gpo a or gUide

Op lIOns/AcceSSOrieS
"dar ~ gr.y kO '< -r I ti Fet Sta1d IS

dVa lob'· S~P b_ < - pr G ad Flu, e meJs P
f"""Ipn ~C:J "'f ~ - ...... ;J1 De v,,.., r,.. Be s......e

Touch Hold and Relative Modes
TaLC' 'iCIC c ;: ~rp<; "e measurerre'1l bee;:Js
and oc,< I' en I"e 0 c a, display until you re
reao! ,0 \leW It I PI. Qiallcally upCdtes wll'1
each ne ~ medSu P,],P', The Relative Mode
ref"'e"-'De S d['_0 nc ard ShO vS t~e dt"ere'lCe
Q. ~.Pl t d"d _1\ r·_wlngs ,h3tloIlO\~

Rugged Sealed Construction

4~' Dlgtl Mode 1 ms Peak Hold
True rms Back lit Display (87 Only)
The FIL ,e S' 1< 3 Je rms meter arc oHers
~ I CI~lt 19 9c" C~L", high resolution moae
plus, ms pO o' " ~ "at Mid The bac\, lit diS
pia, assu es re_~o::" ." 1/1 poerly lit se'"! ngs
Ltg",l S"L <; C" _ _""'0 cally afle r 63 secones
oOl01C 1r C bu-~nJ de

" ....

lfSTEO

®
90 9% of c{cle Alllhr pemeters measure
capacitance from 10 ;:JF Ie S >J.F Larger value
capacitors rray 8· r"edSLroC usrng the analog
dlsplaj rn the re<l:;tarce mode

Input Alert u and Overload ProtectIOn
Input Aler' prO/Ideo an audible warning If tre
II1pullac~ connections are no' correct for the
measurement sel.cled ThiS reauces the risk of
damage 10 tne pqulprrent berng tested and to
the meter Fluke 80 Sefles meters also prOVide
1 000 volt rms mput protection m both ohms
and dlodp test

Fast43J. digit 4000 Count Digital
Display High Resolution
Analog Display
Dlgllal display updates 4 times/second For
changing or unstable slgnal< lhe 87 leatures a
high resolution analog pornler the 83 and 85
use an analog bargraph The 83 and 85 also lea
lure Zoom MOde tor hlfJher resolution analog
readings Analog dl,play update 40 limes per
second

• Min Max Averc:ge recording mede \/11:1 Min Max Alert
• Frequency dutl cycle and capacltanc~ measurerle'1ts
• 1000V rms Irput protection Input ,,1 0 , ae'ects II ro"o Inpl.l :acr connections
.3 diCit 4000 COU'lt Gls:;la, l.80" 0 - I'I~S ;;~( soc::r~ Jalo:: Olspla/

upoa,es 40 tlrles per secor.d
• .: /l dlgl' mode 1 ms peal-- hold bc:c, III GISplc:1 ana ',ue rms me..sure

ments (8l only)
• Touch Hold! and Relative modes
• Splash proof and dust proof case EMI shielded
• Protective holster wilh Flex Stand
• Safety deSignee test lead set
• Made In USA

High Performance Meters With 11 FunctIOns and 40 Ranoes
For aWide Variety of ElectrICal and Industrial Applications

~e/l Flu~e 80 SerIes (83 85 and 87115 a
- 'I of \prsatlle analog dIgItal mult meters

l' m;:JrpSSlvo ranGP ,,' Ca;:Jaoll I PS Inc \.d
,auerc/ dUll c{r'e 1nd Cdpacllance

rpme'lt

~red 'or elec, Ical as Nell as Indus!rtal
rJllons the 80 Serle< leatures durable

" ruClion and se leral U'lIQue sal ely fea'urp<

Frequency Duty Cycle and
Capacitance Measurements
IJ'. 80 Series meters have acounter for Ire
"nr { measurempnts from 0 5 Hz 10 200' Hz
"duly cycle mpl UIPmcnl from 0 II. to

Itm Max Average Recording Mode
tilth Min Max Alert w

arps the highest lowpst and average of all
-;>Clngs allOWing you to monitor a Signal for
- onds or days Selectable response limes

r /I you to speCify the time requrred to se'lse
dnges Min Max Aler gives In audible wnp
r readings above or below prevIous mll1lmum,

r maximums

I
I
I
I
I
I

I
I

I
I
I
I
I
I
I

I

I
I



ALL YOUR LIGHTING NEEDS FROM ONE SOURCE

ELECTRONIC, 7-DAY, PROGRAMMABLE, 2-CHANNEl TIMERS

---

ShpJ
WI

-

( ach

$178 2S IJ 7-------
17825 Oil

-

llSl

-

SIQck
No

-

ORDERING DATA

• 5 year battery backup for memory pro

t .. cllon non repldcLdblL lithium battery

Included

• Manual override

• Easy to use prompted programming

• Available In either panel or surface/DIN

mounting

• DimenSions for No lXC72 2'/,L x 2'/ VI}(

2'/, D

• Dimensions for No 1XC]] 2'/,L x Sill x

2'/. D

• Floodlights and outdoor lighting

• Emergency lightIng and hazardous
location laxtures

Omlon
Mod.1----

II '1'> II 1 X C 7 2 $ ifill 00
- - ------- --------

liS,> I II 1 XC7 3 111000

-

Hounl nfJ

I "" 1

""l r" I

----

TIMER
SPECIFICATIONS

• 2 channels with Independent program
mlng for Lach Circuit

• ] day programmlng--a different
program possible for each day

• Over midnight sellings pOSSible

• Adlustable cycle model

• 24 pulse outputs adlustable from 1 10 59
seconds and 1 60 minutes ,de ,lfor ring

In9 bLils

• Automatic or manual operation follow
Ing power failure

• Task lights trouble lights and dock

lights

• Track and r~cessed Ilght.nC)

• FluorescLnl fIxtures and ballasts

-

No
lXC72

--

ElECTRICAL
SPECIFICATIONS

omRon~

-

I Conlacl lo.~~ng ~o 6~~11 ~t- Tllnor 1- M.. O~y I
Mil Amps/PQI. Res"".. Inpul VQIIS t Cycl. On 011

fQrm ,~ 250VAC ., 50/bO III l., gl" Opl/II,un.

------- ---- -- - - -- --- - --- - -
1 ~llll 10 j

,",p,>, I') 100 240V \< 1 "ILl-. 24

-- -- -- - --- - - -- - -

@.
LR65830

'iU
E52800

-

2

'/0 01
Pole,

REB r AVA '/ ABLE COpy

• Replacement fluorescent Incandes

cent quartI HID mercury vapor met

031 halide and high and low pressure

sodium lamps

• Flashlights I.imps and batteries

----
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I
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\

ITtKi3 14 1115x550x14 "1- 15 :::B
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TE:.f1JlO38Yf{OI30Il~U1~l-'.A rv<T3 19 1115x8OOx 19 "1% 19C6
nnpOOO6~30B,Ar'A

j

6 CCCC >; lCO;\ ZO MIn ... ..!l
5:CC .< 100 x ::K) MIn 2e-4

I 5:::cC x 2CO )( 20 MIn 384
5.::oJ )( :;0; I( 20 MIn 492
::u.:o xXO x~ Min 512 IC ....YrA TEorulOI3011T14frlf-lA s:co x 4Xlx ro Min 7fi3
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9 Wi-< /P n:nIlO\'10n;U-lIVlHY1V1 I.L6TH 60 Min 000
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10 H~TKA KOMnnE~CHA Kl-'6 9-a) ~r gn
11 AG"irl 0-100 Kt 852

>t<rYT )tCnTK 0-100 r.r 7;J2,
6A3AJ1bTOB!'I1'l )\~iH e-o:x:J r.r O~

)f<ETH 14.?t'A1 lQ'" 6CG
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255700 CMT KOU>JC;."'Cb~8

l.. 1I8CbXOI 061l.. B\ I\. 6, _ serbH:! 7
T8n. (04497) 7: 350
~~3~"Y"'"
lPa~c (04497)~ {:'.(."-.5 - 00

Glnt1l!.bK'1t1 3cH10!l

TEnn038,r - 1 ,"'r:-:,P -

", ~ ('1.:11';:I'£MCT83 00292-29
Ku.:\ CT 6Ifl"~1 3::303

p P\ ~,' '~ :-lb-St>S B Ipl'llHCb~CMY

6 __ ilhHI Ah. ye6 1.1lPO 3:1165
C\(T 6Y"3 K...acb~ol oeln.

I
I
I
I

_ J J'PAJrAHHE

EP3AAbTOBOE CYflEPTOHKOE BOAOKHO ECTE

KPA'I'.-{r1E

•••

BJ.:l--__ Ng _

rla a.r.o. _ I
AO Ee~~~CKu~ 3aEO~ • TEn ~ 0 3 B Y K 0 U 3 0 A q L U F •
npe~~a~aeT I
Bl:lCOK03??e«T.15...,!::le, 31\O.'10~r1r..ec,<~ oe3Bpe~H~e ~30.'1·...t.10HHb.e MaTepV1a~u Ha
OCHOBe oa3a~bT013l:lA BO~O~OH, oo~aAa~wue Maro~ OObeHHOU Macco~,

o6ecne~~Ba~m~e nO~HY~ no*apHY~ 6esonaCHOCTb, hC~e~HY~ ~SO~RUU~ OT I
BY~KaHUqeCKO~ MCPU ~ KOCH~qeCKO~O XO~OAa, He Bu~e~~~T B BOS~YWHY~ U
BOA~HY» cpeAU BpeAHUX A~R SAOPOBb~ coeAUHeHU~

Oo~acTb npUHeHeH~~ U30~Ruun CTeH, nO~OB, nOTO~«OB, HeTa~~u~ecKUX U
APY~UX nOBepAnOCTe~ pa3~ut,hot1 KOHef>U~YPCUvm, Te'1 '10E:iX arpe~aTOB, TP/O I
U TpyoonpOBo,z013, a -:-a\:ile B KaqeCT13e 3BV'<C-O.:"')j()::l"\JlUero C~OR

( U~Y1 Hano.'1"eh.1'" 13 KOhC-PYl\UH '!X C A130Cih0:1 c-er..,o.l ) 13 c-pOV1Te~bC-Be

aEUC- U cy,zcc-poeHUU, aB-o~oou~eCTpoeHV1U , 3-e,,-oo-eX~1~ec,<oP ~ I
X~Hu~ec,<o~ npOql:lw~ehnOC-"'X

I
COOTBeTcTByeT PCT YCCP 1970-86 U3H 1 I

CpeAHut1 AuaMeTp BO~OKHa, HKM, He oo~ee 2,0 - 3,0
flnoTHocTb, Kr/q KYo 20,0 - 25,0
B~a~HocTb, % ,de Co~ee 2 I
Tsn~onpoBoAdOCTb npu 25 ~paA C, BT/(M K), He oonee 0,038 - 0,040
TeMnepaTypa npuHeHsHu~ ,rpaA C OT -260 AO +700

.. flpuHeHneTcn B Ka~6CTBe T6n~o- U SBYKOU30~~UY1U, A~~ H3rOTosneHU6
Ten~03BYKOU30~~UUOHHUX,3BYKonor~oma~mux H ~u~bTPy~mux MaTepua~oB I
U u3Ae~u~, KOTopue 3~~eKTuBHo ucnO~bSY~Tcn B aBToMo6unecTpoeH~u,

aBuacTpoeHuu, ~pa$AanCKOM U npOMuw~eHHOH CTpOUTsnbCTBe,
Ten~03Hep~eTUYe, a Tax*e A~6 rpy6o~ O~HCTKU B03Ayxa I
Dasa~bToBoe SO~OKHO npUM6HReTC6 U xaK apMupY~lliUU MaTep~a~

I

I
I

1150
850

5 • LO
150

0,35 I
0,045

HeHee 0, 32( 3 , 2 )
OT -260 ,11.0+700

ZECTKl1tIKAPTOH.**

~opMaT,MM

COOTBeTcTByeT TY YKpa~Hu 023 018-95
AnURa
wupUHa
TOnl14UHa

n~OTHOCTb,K~/H Kyo,He 00~ee

rHrpocxonU~HOCTb sa 24 ~aca, He oo~ee %
Ten~onpOBoAHOCTb npu 25 rpaA C, BT/(H K),He oonee
npeAe~ npOqHOCTU npu pacT6~eHuH,Hna, (KrclcM KB >,ue
TeMnepaTypa npuMeH6HuR,rpaA C

.. RB~ReTc6 3ffsYTUBHUH saHeHUTe~eM acooxapToHa

I
I



flo,.. ... !lArd 3L JKOnOrJJOUlAlOillUE TEnJJOU30JJ.fIUUOhHl:iE B311 •••

* •• nO~OCd A~~HHOHEPHUE TEnAOU30JJHUUOHHllE nATC •••

••• I1ATl:i TEnJJOU30JJPUUOHHHE BA3AJJbTOBHE TH-10 •••

500, 600, 1000
500, 600, 1000

30, 50, 100, 200
OT 34 AO 264

0,037
0,068

1100
600, 700, 800
5, 10, 15, 20
OT 41 AO 66
ooJIee 0,057

-to 450
nOBepxHocTe~ B

H MaWHHOCTpOeHH'&1

0,6
0,8

nOKC~-/? (~anOJIne~r1R)

25 rpaA C
125rpaA C
MaTOS npr1 TOJIWHHe 15 MM

0,35-0,78
3ByxonOrJIOcueH~Jr

Pa3MeOtl "{l'-/

Pa3MepU,MM A7~ha

U~OHha

-O,,1W~h"

nJIOTHOCTb,Kr/~ ~yo

TenJIOnpOBOAnOC-b B-/(M

COOTBeTcTByeT PCT YxpauHu 1981-87 u3M-l

COOTSdTcTsyeT T}-88 Yxpa~HN 023 011 93
Pa3Hepu,HH A~~Ha 1115

WHpl-1Ha 850
TO.,'Icumla 14, 19

n~OTHOCTb,\r/H ~yo,He OO~de 280
Copor.moHHoe YBJICYlt,SH~e,~, he -ooJIse 5,0
Tdn~onpoBoA~OC-~ npM TSYnepaType 20rpeA C, ET/(Y \),He oOJIee 0,046
npeAeJI np04~OCT,1 np~ l-13rUoe, Nna, He Me"1ee 0,5
npeAeJI np0440CTH npH pacT~~eHHH,Hna,He HeHee • 0,005
TeMnepaTypa npW-fS4sHHJr, rpaA C OT -260 AO +700

/P npeAHa3Hat,e4:i A.1 l' H30JIJ'!!..l~H1 XOJIOAHU,\ 1-1 rop 'fl·lr1X nosep>..hOCTS;] B CTPOU
TSJIbCTSe, CyAocTpoeHHH (AJI'l' H3rOTosre,~'l' nahe~e1, OTAe'~H CVAOSU>..
nOHemeHH~ S Kct,eC-se Ten~Oso~ H 3BY~OBC~ U30~·~~t), Ma&HHOCTpoeHUU,
npH npOH3S0AC-SS ~ 7eKTpOOU'::OBU>.. npHoopOE I l-'CJJ~H ,1 B ,.IZovrW{ OOJICCTJrX,
Hec~opaeMH. heToKC~~"U 3c~eHUTeJIb C,CJIorut,t,:iX cCoeCTOSUX nJIHT

COOTBeTCTSYST PCT YxpaH~b 1977-87 H3Y-1

COOTBSTCTBYST TY-88 YxpauHu 023 015 9~

Pa3Mspu,MM AJI~Ha He HeHee 6000
umpUHa 100, 200, 300, 400, BOO
TO~~HHa 20, 30, 40, 50, 60

TenJIOnpOBOAHOCTb,BT/(M K) 0,040
npsAe~bHaH TSHnepaTypa np~MsHsHUJr ,rpaA C -to 450

• nOJIOCU npUHeH~~TC~ A~~ U30JI~UUM Tpy6, TenJIOBU~ arperaToB, CUCTeH
oomero U cnSUUaJIbHOrO Ha3HaqSHM~ B pa3JIU4HUX oTpac~~x HapoAHoro
x03~ticTBa

nJIOTrlOCTb , l\r/u K:/O
Tsn~onpoBoAHOCTb npM TSHnepaTyps 25 rpaA C,BT/CM K),He
npeAe~bHaR TeMnepaTypa np'&1HSHSH'&1H, rpaA C

• npHHeH~roTcR A~F. U30~'UHU XO~OAHUX M ropJrq~x

CTpOHTe~DHUX c6ber.a~, aBuaCTpOSHHH, CYAOCTpoeH~H

K), he 60JIee np.t
np~

Hop~a~bHU~ XO~99Mu~eHT 3ByxonOrJIOmehM~

U npu qaCTOTe eOO-2000 LU
CpSAHeapH1MeTHqeC~U~ pesepoepaUHOHHU~ K03~~HUHeHT

MaTa TOJImHhO~ 15 HH,HS HSHSS, B Auana30HS qaCTOT
CpeAHeqaCToTHuti
BUCOKOtlaCToTHuti

... npHHSHJr&TC'l' B Ka~eC-Be 3E/KowYMonOrYOu·~wero

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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Splrax Glrdlestone Series III CTaHl.\lt1~ B03spaTa KOHAeHcaTa
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Optional
High Le"el
Alarm

~
I

\ c~ \,."nnec. ~ ~ Inle[ ConneC'lons
~~~---------JiL-:

with Galvamsed ReceIver

O... er .... \ ......... "'''''CI.,. 0'1

Overrk " :: ::e~\c k
S'1ould r~ .Jee 3 copse~l/

Inverted. ;::'10n c'ose to
the vessel

I
I
I
I
I
I
I
I

,",caHlite
.J. GJrdlestooe Senes III craHUlul B03BpaTa KOH,O.eHC3Ta npelUia3Ha~eHbI DJ1~

~IGI ropsl'<ero KDH,ll,eHC3T3 KIJTOPblI1 06b1~HO B03BP3w,aeTCll B KOTeJ1bH)'lO
..c:Jonb3'y'eTC~ KaK m1TaTenbHa~ BO.c,a A11~ KOTnOB OHI4 MOry! nepelC3~l4eaTh

o .4 000 IU" KOH,O.eHcaTa B ~ac npl4 98 C C HanopoM fW 30 35 1.4 CT3HIJ,li~

qlO'<aeT B ce6~ !p11 OCHOBHble ~aCTl1 pecl4Bep HaCOC/HaCOCbl 11 cl1creMY

"cae.J1eH"~

='eCltlBep
orAeepbl 113 M~nKOI1 CTaill1 nocne Bbinycl(.(l 6b1nl1 nO/lZepXeHbI rop~~e,AY

"~'OBaHI4IO 11 yvpenneHbI Ha OIJ,liHKOB3HHOI1 crailbHOI1 onope C
_ b~HI13I1P0B3HHblMI1 KPenneHI1~MI1 Mejl,Hble pecAeepbl ycraHoene~b1 Ha

- .-Dt1bIXn~ K KPene)l(HblMI1 pel1KaMI1 06a nma ocHaw,eHbI n10lUlMI1
a><.ACe B03AYLUHblM lUlanaHOM cnl1BHOI1 Tpy60li ,[lpPHa:o:HblM lUlanaHOM 11

I"~ BXOlUiblMI1 coeAl1HeHI1~MI1 (pe3b60Bbie 85FT) coOTBeTCBy>:lw,BrO
, lAPpa I'1cnblTaHbI JJ,3eneHl1eM IlP 2 1 aTM

_ rOnHHTenbHO B03MOll(HO ocHaw,eHl1e ypoBHeMepalA11 BOlU>l B KOlAnneae c

3rfHHblMI1 cronopHblMI1 11 cnYClCHblMI1 KPOHaMI1

-1acocbl
"'It"..c.<::bI BbIn~ 113 "YfYH'I OCH0lJ.leHbI Crano MeX3H~ecl<l<MI13areopaMI1
A'~H H3 nyw~HOH 6POH3b1 Cne\J,l13J1bHO npeA\133HaOieHHblM" DJ1~

0'O1'bI 0 ycnoaH"x 'ipe3abl~a"HOHH3KOro NPSH DJ1" nepeK.a'il<l< KOH/lZHcaTa
M~HHMi1I1bHblMacac~aaHHeM OH~ TCCHQ coeAHHetlbl C /JJJHnrrenSlMH TEFC

,~ H30nlllJ,H1O AIll1rOTOn" lUlocea F (TeMneparypHblH nOAMM I<JlQCC3 8
r M"HHM3J1bHblM nOKa3aTOneM IP44 H pa6oTOIOW)1M" npH 2850 06/M"H (SO
.PU.jMH 3400 06/MHH (60 repl\)

C..,CTeMa ynpaBneHIitSl
~""Haepbl OCH0lJ.leHbI MarHHTllbiM nOnnOBI<OBbiM peryll1lTOPOM ypoeH~ 0jl,H0

UL '>1

ycTaHOBI(.(l I1cnonb3'fe! 3TO DJ1ll pa6crrbl OlUioro Hac0C3 I1MelOlJ.lerO MOUJ,HOCTb

nepeKaOiI1BaTh B nomopa pa33 60nbLU)'lO HatlTf3"Y B03BpaTa

I<.aoca,o,Hble craHlJ,I111 I1cnOnb3YIOT ABa HaC0C3 .:.BlK,!J,bl11 I1MelOlJ.lI1l1 MOUJ,HOCTb

B 1 1 pa3a 60nbLUB 'iBM Harpy.lKa B03Bpara

naHBnb ynpaeneHH~ BIUllOOi3eT B ce6sl eene>ITOPHblli nepeK.l1lO'iarenb ~O

n030011llBT pa6o<teMY Hacocy i'lMeTb npel1M)'UJ,ecrno B nepel(.(lOil1eaHl111

HarpY3KH KorAB 014 He Mo:o:er cnpaBHTbCSI C nl1KOBOI1 Harpy.lKOI1 Tor.c,a

comaCHo KaCl(3j],H0MY Mero/J.Y ynpaB1leHi'I~ B80/l,HTCll B /J.el1CTBl1e BTOpOI1

Hacoc ::lTOT npl1eM 3¢¢leICTl1BHO o6ectl""Heaer BerOManlOiec"YlO CMeHy

pa60'iero Hacoca npl1 aneKTpI1'iecKOI1 111111 MexaHI1~ecKOI1 Henona.axe

3neKTpoo60pYAOBaHl1e Tpe6yPT nHTaHI1~ 415 B 3 ¢la3". 50 111111 60 repl\ H

~eTbipelC4<l1JlbHbll1 Ka6enb (380 EonbT no CnelJ,l1anbHoMY Jar.a3Y)

Ynpaamuow,ee 06cpyll.063Hl1e ycraHaBnl1eaercli B Meraill1'ieCKOM K0A<YXe IP55

nOAlUl1O'i31OW)1li CMOBOI1 K.a6enb He BXO/l,HT B KOMnneKT

ECTb COell,;1HeHI10 A11~ I1HTep¢elica BMS orr061 I1MeTh B03MOXHOCTb

KOHTpOIlHPOBBTb pa60ry HaC0C3 I4J1I1 MOMeKl' c6poca

CoeAlo1HeH'-UI
O/J.I1H HJlI1 ,D,Ba Kacoca C ABl1r3Ten~MH ycraHaB1ll1aaIOTC~ not!. pOCHBepOM 11

IIMBIOT CBOH ecaclBQlOlJ.lI1H Tpy60npoeolJ., BIUla-<alOlJ.lI1li 3anOpHblH lUlanaH 11

ynpyroe cu,enneHI1B nOCTaen~eMble H3COCbI HMelOT o6paTHbie lCJlanaHbI

(pB3b60BblB 85FT) npl1 AIlYX Hacocax o6a BblnyCKa H3XO,D,llTCll Ha OlUiOH
CTOpOHB

npHMe..aHHe PBKOMBH,O.YeTCll ycraHa!lJ1"ezn, c6paCbl83lOlJ.lI1li l<IIanaH H3
H31lopHOM rpy6Jnpoeo,o,e 'fT06b1 B CIlY"88 ecJl" CHCTeMa n pl1eMa KOHABHCBrn
HMeoT npOH380AKTenbHOC'T'b MeHbWe 'ieM nOAa""t3 CT::tHl.J,.HH IUIl1naH Mo*or

yee11I1~1<Tb06beM no.c,a'iH CHcrBMbI npeAOTBpaw,a" K.aOHTB\J,I11O H LUyM

(
/[)



Spirax Girdlestone Series III Condensate Recovery Unit

I
I

Cn e U U ¢I-1K:lULf s:l
~~.)lr:u( Glrdlestone Senes. III CT.3HU,.A B038C,]T:I KOH,UeHC:lT:l UMCCT

-4~TblPt..X:1U.3·H·.bH4 te;On COCTO'Ruvnt H3 KO,aOBbl'\ 6\';'8 .. "H.neKCOB

II 100 mHpoa
S ~25 IHHp08

'- 550 mHpoa
o -50 mHPOB
E 1000 mHpOB

- eOBble ABe UII,pPbl )K33b1B3JOT run H3CO~ H3n HMep 59=2V59M Hacoc 113
"'3cc,,,pIlKaUIIH USM
_se nOCneAH"X U~l¢Pbl YKa3b1B3JOT H3 MOlUHOCTb .c.Sllr:lTeJl. H3npIIMep

03=037 K8
2.2=22 K8

-~'-"eAHlle dYKBbI KO_3 0603H3~aJOT KOnll~eeTllO H3COCOB H3npIIMep
S=Oll,IIH H3COC
C=ll,Ba H3COC3 C>:3CK3ll,HblM ynpaBJ1eHHeM

- J'''M OOP330M 300eBH3T)pa E5940C p3CU.II:!lp06b16SeTc. cneAjJOlUIIM
OP330M CT3HU". Cpec"6epoM "'KOCTbJO 1000 nHTP06 "ll,6Y"'. HaCOC3",,,

_" J9M KJ.)I(JJ,blH C ABI1raTeJ1eM 4 0 KB

OnpeAeJleHLfe p:l3Mepa
eM TIS 5 1().1 H TIS 5 t 05

\IIH¢OpM:lUI1s:l, HeOOXQAI1M351 AJls:l 3anpoca 111111

33K333
1 \"Ct..n,t;ont ... .1... \ ... ..'l Il"CH_CH('.J. J ... .lLU.J~Moro 11 !Jt.CUIl 0 ~r 1L

3 Odu.lli1 "3nop nOll,3~1I "3CO\..1 6KJl1O'<3. CT3ru~ecKoe A3BJ1e""e "
rn.a.p=tBn'rl'fe-cK.ne norepu B rp.,Ce H coeAHHeHH'R,( Bbl"H1cm~s:I

ntc,pQan~~te norepu H3..0.0 n0\1H~1Tb I,{TO MOUJ,HOCTb Hoeae,:) IUlll'ReTCS;

B 1 T P:lo>oJ Oonbwe ....eM Kc.nH....ecrno KOH.aeH~T:J 80.JBp3U4:le~oe 8
peCII6eO neH K3CK3ll,HOM jnc.;a. eH~'" H a nOnT0p3 p333 donbwe ecnH
}CT:JHoareH TonbKO O,aUH Hac::x..

I
I
I
I
I

VentA A

FIXing holes 19 mm d,a

Inlet Inl"
A A A A...

I
I I

Ol
C sc'1arge
B 8

I
I
I
I
I
I
I

TliInbl ABliIraTem:j ~ HaCOCa, COeA~HeH~Sl ~ Bee
COeAl1HeHHII Bee

AaHraTenb 8SP Ojl,\lH
C ,HUH. Hacoc K8 AA 88 H3COC Kacxan.

Connections Weight
Motor BSP Single C<lscade

Jmt Pump kW AA 8B Pump Pumps
,..0203 1 FYB 2 037 P/2 1 125 kg 145 <g
t.2107 1 FYC 21 075 P/2 1 130 kg 150 kg
,..2111 1 FYC 21 11 lV2 1 135 kg 155 Kg
/.0507 , V2 FYE 5 075 " V2 lV2 , ~40 kg 16o-vq
a5511 1V2 FYE 55 11 2 1V2 155 kg 190 kg
B0507 1V2 FYE5 075 2 11/2 '55 kg ,90kg
a0611 Jl/2 F6M 11 2 1112 205 kg 275 kg
80615 1'12 F6M 15 2 1V2 215 kg 285 <g
80622 Jl/2 F6M 22 2 1V2 255 kg 295 kg
85830 1V2 F58 M 30 2 1'/2 260 kg 360 kg
a5840 11/2 F58 M 40 2 1V2 280 kg 385 kg
r5511 lV2 FYE 55 11 2V2 1V2 240 kg 270 kg
r0615 1V2 F6M 15 2V2 1V2 290 kg 400 vg
r0622 11/2 F6M 22 2V2 1V2 300 kg 410 kg

SPIRA X SARCO LTD

Coejl,\lHeHHII 8ec
AaliraTenb SS? Ojl,\lH

CT3HUJ<. H3coc KB AA 88 Macae Kacxan.

Conrec ors Weight
Mo or 8SP Single Cascade

Unit Pump kW AA BB Pump Pumps
C5830 1112 F53M 30 2'(2 1112 290 kg 390 kg
CS840 1'(2 F52 II 40 2112 1112 300 kg 400k9
C5930 2 '159M 30 2"2 2 320 kg 450 kg
CS940 2 V59M 40 2'12 2 330 kg 460k9
CS955 2 V59M 55 2'12 2 350 kg 485k9
D5822 lV2 F52M 22 3 1'12 330 kg 435 k9
D5830 1V2 F53M 30 3 1'/2 340 kg 445k9
D5840 1V2 F58M 40 3 , V2 350 kg 455 \(9
D5930 2 V59111 30 3 2 354 kg 473 kg

D5940 2V59M 40 3 2 364 kg 483 kg

D5955 2V59M 55 3 2 383 kg 500 kg

Ei930 2V59M 30 4 2 390 kg 530 kg

Ei940 2 V59M 40 4 2 400 kg 540k9
E5955 2V59M 55 4 2 420k9 560 kg

TIS 5106 GB 0392

I
I
I
I
I
I
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Armstrong

Inverted Bucket Steam Trap
Cast Iron for HOrizontal InstallatIon

Senes 800
16 Bar 250 pSI

%"·1V." PN16

GG25 ASTM A 278 Class 30
All Stainless Steel
Hardened C"rome Steel
Careen S e"l

----A

NOTE
The cold water capacity at start-up condition Will be at least
2 1of the hot condensate capacity

Optional Extras
Spnng loaded Internal check valve m stamless steel can be
fitted m the Inlet tube
ThermiC bucket vent to discharge large amounts of air on
start up.
Automatic pop dram can be fitted In the lowest POint
Buc~et vent scrubbmg //Ire fer hearl dlrtioll conditions
especially on compressed air a;;plicatlons

Specification
Inverted Bucket Trap TYPE _ _ m cast Iron With automatic
alf vent free floating mechamsm With the onflce
In the top Maximum allowable back pressure 99% of Inlet
pressure.

Please stipulate
Size pressure rating orifice size connection size maximum
working pressure differential pressure and maximum
condensate load
SpeCial Tests or Test Certllicates must be requested at the
time of ordenng

Trap Selection
1 Steam traps should ne,er be selected according to pipe

size but to condensate load
2 Select the correct type for the maximum condensate load

eg TYPE813
3 In the condensate load curve of the selected Type enter

the chart at e 9 1200 Kgslh (2650 Ibs/h) and go up to
e 9 35 bar (50 pSI)

4 The curle over the POint where the lines intersect IS the
correct size of onflce lor your reqUirements e 9 'I, onflce
The end of each curve IS the m,U1mum differential
pressure for that onflce

Matenals
Body
Internals
Valle and Seat
Drain Plug

DimenSIons mm Weight
Type Size A I B I c kg

c:O - J 1.2- 70 I l::a 22
c_l , - J

_.
loa I 175 27"-.,

c_: _ l
1~: 1'l- 232 € 2_~I I

2.3 - 1 ... :=/ 179 299 122
81.~ 1 - 1 2:9 198 346 20 4

Dimensions -Weight

8Cely

Maximum Operating CondItions
Pressure 16 bar (250 pSI)
Temperature 232°C (450°F)
Back Pressure 99% of 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 differential pressure tor each onflce size mal be
found from the curves overleaf

Connections
Screwed BSPT and NPT

Flanged

Description
Manufactured from Cast Iron maintenance free and not
affected by dirt
A unique leverage system multiplies the force provided 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 fnctlon
As the mechanism IS located at the top no dirt can lie over the
onflce Particles of dirt will be held In suspension until
expelled bl the full differential purging action Normally no
strainer IS required

The onflce IS Within the water seal preventing live steam loss
thus there IS no erosion by high velocity steam Automatic air
venting IS 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 IS needpd to operate and tl"'''l are resistant to Nater
hammer

Complete InsulalJon IS possible mthout affecting
performance thus helping further to save energy

Buckel down-Valve open

Inlet
Tube

I
I

I

I
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I
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I
I
I

I 11



I
I
I
I
I
I
I

f'" I~ ,

I
I
I
I
I

..-

I
I
I
I
I
I
I
I

Fla~hlnQ conden~ate

~·ooo

~4ooo

I
L~ooo
I
- 500
-000

1 .0

2<CO

L2000

-1500 E
/J)

:e
~looo ~

0
(II

3"'0
0-
r:

Q

COO

-cOO

,000
,500

I ,400
-:!SO

3,,0 Valve sizes

5/8 - 159 mM

Wl
1/2 - 127 mM
3/8 - 9"Mm

11/32 - 87rrM
-6<.0 5/~6 ~ 73l"'m
I 9/32 - 7.mm

500 1/4 - 64Mm
7/32 - 56mm

400 3/16 - 48mm
5/32 - 40mm

250 1/8 - 32mm
7/64 - 2 Bmm

820 #38 - 25mm

• "-"'.en Conden..l. I~.I eacne,
<Y.,.e-n no line we Qn! ot bucl<.tt
L.-A'2 f....erag. e ciMdllne
~ tuu 'hOlding Y1lve to ...at
e....ex.n l11en IlnkJlnd ooens tug

J.j...... Accumul;ate4 a" It
c: IoCMV'Jtd lint IOIlOWed by
eonGInJ,l" 0 "n..,O' conunu"
Ul't I tnQ(e .team '10'(1 DuC:k.e1 &nd
C'fC14 • r,plI~

I I

I I

5 6 7 8 9 C 12 I

, 6 7 8 0 IC 12

3

3 When condensate "" qhll'f
aDo e lIoa n";] evel lI1e oue et
lit efts a "cnl ull en the lover Tn.
valve (IOttI no1 0Qef'I nowOVl!lr unl I
the co de IU .1.....81 I '81 to tne
opemno I n.IOt lhl!l ex I1lnl;J
pressu l!I1 fllllleni al b4!11 Netlln the
lloteam at\(1 CQIY"enaale retutn
header

35 bar DifferentIal

1.5o 5

C 5

Differential Pressure bar

050

o 0

2. St.eam also enlera J31' nder
Mltom e<lQe 01 OlJCll'..e1 II ere t
IIMS oil d cOllecls .af,.../" mc.al1lnQ
buO'yanc:/ 8uc..er ttl.,., M~ and
lifts ,;,al e low.a ds l3 ...eal Un! I
val e • snapped 1 QnrlY snut All
and caroen dlol' de coni nuany
pau tnlouQn DuCkAtt tt t ancl
c.ollt<:t"ttopa'tl~

Type 812

Type 800

2,,+------=.-::::..----,-----'------:::::-=-,7-"'=----..,.---7"'S-:-.-,-------:

150 -F----------....:.~~--=-----:..--~-_---:-.;_.:-.:.-....:-.:.-_---:~

025

'- _1 e,i--'\~-----__;;\;...\'""~=----?-;..<::.------::?c.-\::---- _ __;:,;.,-<::---"7"-«--J

Type 811

\.'- +- .:.- -::- ~:__--=_..<::c----.:-------......l.

'- .....-----------:,....=-----::;,...-"''------:"....'''-----:,....'------,.----:-.,--i

Dliferentl31 Pressure pSI

-'-..---------------:,....=-----:""""------=-"""------:7"""'-------;

\. Type 813

ARMSTRONG MACHINE WORKS SA-4400 HERSTAL- LJEGE- BELGIUM
Tel 041 640867 Telex 41677 AMTRAP B
Umted Kingdom RegIstered Office
Armstrong International Group of Companies,
Holmflrth, Huddersfleld HD7 1XN
Tel (0484) 682760 Telex 629759
Fax (0484) 686318

1 The "tum Itao 5 nstalled n
dan (n41 oetw,,~n Meam neat&<],
lJ ~ and onde"sale "tum n"aeer
Al n I DO nl Duck", I' dow and
II ., I It dtl')pen J\, n t allltXld

0' COM_nUIe 1t1'U8r, I"" Irap at\CJ
flO~ I,m<dilf OOtlom 8dQ8 or
bucqt I r II, tlag bOdy and
Con'lD tttly' time 085 buclt.el
Cone,nute lnen dlicnolr041
,tlfouIJn ... dt optn ".'"e 10 'tlurn
head,t

Example

1200 kg h

Operation

Note
The end of each
curve IS the max
differential press
for that ortflce

A
!\.rmstrong



16

3M

5- 20

10

32

16

25- 6J

1 Bxc.4 na;Jo3~r.ho;~ CMe~vI
2 OTBo,r. 1\.0riAe-lCaTa
3 rvu::,po3amop
4 PaOOyaR KaMepa
5 3an~Ho-~OCCenv.~yrJ~~M

nopweHb
6 nonnaBOK
7 Perym1poaOY~e 60l"ibi
8 B03.Cyw---bl;1 K:Ja~~1K

25

1M

25 • 32 50

50 - 200 50- 70 30- 55

360x290X250 4OOX330X250 43OX36OX320

19 40 45 50 65
17,8 38,8 43 13 47,8 62,8

1,2 1,2 1,7 212 2,2

10

1

TEXHV1l1ECKA 51 XAF';KTEPv\CTY1KA

I

i

eca, K.r , 8 T 4
'Jpnyc (CT 3)
:in°PHC-APoccenY1p
praH (or Hep>+<)

5apHTbl, MM

-taM€Tp naTpy6Koa
7)p,a 1-1 BbIXOJl,a, MM

XapmrrepHCTVlKa
~~e~caTooTaoA~~Kc8

aKCl-1ManbHOe pa60yee
~~neH\-1e, aiM

5-

KOH.QEHCATOOT80t:lYY1K nOnnABK080-rV1lJ.POtJ.V1HAMvtL{ECKV1~
I KnrJ:l1

npe,D.Ha3Ha4eH Afl~ OTBO,n,a KoHAeHCara or r.apm~:nonb3y\o~ero06opv.o.osaHH'1
~' YCTpaHel..l~1q npOCKOI'OB napa BKOHAehC3TrlytO m1HIHO

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

1 t...
«

160 I 2'J0
1
I

1 I I II

11655

r ,
1

('"_

I '
~ ,

90

11295 1 j 2~5

~

.:> t----/---------------..J

...----

I
I I I I

2CSC 1019J 12:7~ 127:5 i5;~G 18990,
I I I

- -- --·---·------------~I--_i
I
I ,

~7~C 17290',
,

I
L29C I 655:

• J \. ,

I t I, ~ I III I, \
) ..

\ l I

1990 I 2590
I 1

I

II I

,I) 1\ ) 1 ~ 1

pa:;'"'b'X
s:: :::,

I

6cree 24 WT Da3U~ x tll'J,c.eneVi :
or S140 000 3a 5 MeC~Lle3 ;

I

I OT 11 ::"0 211 WT
.. A'J,ce .... ej'· ~r/1 OT

I L:,O:: 1dO aoc 32 6

- ------

,.n~ 11 WT ~a3M:'I'< ~·o:.e'leli

~ -11 ;:"'J sac C~o 32 6 "EC':i..lr::8

npeo6pa30saier1 r1 l13CTGTbl r:pat:J,enViCj AT 01 aCl-hf'<;JOHHbl{ 3J1eKTpO

AEH1raTeneC'l pa3pao:rr"ul l1 nCC~~380..c,CT2a YOpIiOp2UY .., Ti=iY10Jl"

l\l1}JlIVPUUH/I .I. p'''_ •,
I~('IITp o1ml' P<IJ 1 C.111hT-1I~TCpihpl.
~ 1 E 1 ..1fO,J.HTHWI ')

T(' 1/¢ ah C ( 81~ J 2') J ):3 )S :2 fH3 31 'j ~ •

29H-1SS0
IIp<',l,CT..lr.nTC1,,'·n,n I, " I p..l.Pl(·

o() 0 "cD~lI:(,t \It'HT''

~ hp.JHII..'l. ;~ IOn -:, -; I '\ ..llll,ldl,'

'I C"tLhilll~ 2-.
l P1 /

epnh(\ (O;)7~) 1~-!6=).1 12720,

npeo6pa309a,eJ'v': t,lor]rT [I1~"2T~ ~ cr'JJ1Hel-'~1q lp·21 llF,1I1 IP-5..,. (;,onOnrlv1T&nbH851 I
COiflaCOS8rlh2. 0 ..Jor "'aT 3 H2'JC'.vG,!:,'-11 '0)

., CPOKv1 nOCTaBI"'1 C'JrjjaCoabIBaIOTC~.o.oroeopOM p npe.o.e'1a,< 1·12 he,o.eJ1::;, C MOMeHT8 I
onnaTbl B 3aS'I1('lrH.ftOCTY1 OT pa.;t1e'Joa ~1 f2;Jar<T8ca fiOCTa9;r.~1

I
to I



- - - - - - - - - - - - - - - - - - - - -
IIIHIII II' I ~ t \ J

ClleTC""\ cpa'(ooye tler.:tTI I'HIII-' nOC[ lr p03POCl II T"\ cn'loa;>(1 ( II I

nOn(?pe~Hll< C'ICTetl C."np'll 11 'A, IlT - 51)1)1) l 01flpi::HlIt.TbC<1 01.1\ HI (

H4\A.IlHicTlo. npa.L1e~,li\TH1CTJ"l. lHjlop'nn .,1I1CTfO, HCSllltOr.lllla leTtI II (I c

nllyaT<lLl1l

l) <...<. (,.OLHtF~1 IOr 111 ( /r1iClr I.

. L II E pro .3 I) E J) C )J( L r11 J 51 "

II' 2383211<\

290034, "II Jfula, a}1I 1epUOIIIJlbCbKrI,3/2&

I/-..n"-I- 7?-n-47 1111 I 797469/72-88-35

r' ((101IiTIIJOr '"\1 ,)

("rTfll\ f ):In(Jflf1~ :J/IS", t H l"1'11

tH lip "11 HH IIC I I pif.Htltlll IfJ 'I J 1p' Jf()l r t \tq rOt no{\ pr uo.,

rdrflJJlt 1 " '.

0(1 P"I (11111" I OHTf0J11 3_' enJ ~HI'" fI~1l1 (f1 t T"', I Iupr 1 ... "0 til'" l"'ltl

po J(lt/ll'1 '11, (l,Hlr_,,,-TU,,

JJltUlP CJ(111111i'/H HJU( pe JI1111 r (, Cnl1f_"1T lt1.1- cn:"t rpO:Julla. 11'..... J1s:t"

P03(11 </ H " :1""\ LJ1t...Jo'l'pOC1f prlll -( lfUfO (l""'l,,e.pt UllH~UiHU1A ro '3) f ..

pi tlfJ (tti It Ill', nit tlO Ut Ii,(' rl1J, ":)"IUI)

r,,( TLII"'! flJJII3tf.:\ ICI.' Illl' "\3 fOri \ r'l~ 11_1 r :J"c-."'1111Lllfora 1 - «(loi

I jl () (J lllil Y T"\ f nllTfl )111) rnt)IOIO If " I ll( I rprJr,u pI 11 It" rl~,o,u,("'r "1''1

lIillnp. ('It II \ (
.I~ plr lJ('l.IlC

7 , 1 .....

,~ r(.:)'=l.loHe

r""l :- \ ,
yUrlHOfl", ... .=\,,"J),

l~rI2IO. fJ.f'"1 111'f11

tl (lCHT I ". HI ,,", '< r,

y f)lrli~ TEe: IICTlI U'

A:lH\1" - :Ut) - ::':""U\ 00,,, 'e J

H3IoIlIHeHII,tt) (1"111 0 rl'l;T

.I. onc;:l .. TltEH"\ n II f Tb n3:; I Hi!

TC <III l., H IOCHOSHI

'<!JlbI<.ICTb flIfl'=T'4-lll~, m 1. n ',V ,)Iv I ~I~T" I a 0/\ 'or,} I ':ll1n }TCp"\

AO tb-TII,

Vi"b' 'CTI, III "'rh .... "1 lD .n OIVIl'-' nlrCT<'> Lll!. -

BIIIl" 3::t"R:J'./ ~IC(\C""U 11 (no t-nttYTCs( =\1-iOit J
y

B4-38 Cl3lJ~. 3D 11301 no BUr 1 Il()'< 111 :-x npoe I, I_II

P .... /\lO'lO Cl'lc'l

'JOI1A"-lCTb r.o:p",a'1l

4ae :lOClllr.:>H-n (3

BH/TP1JiHl.-, T<'''I\''',)

A.o:epe110 ~U3IleH ..q,

3D£~.C.Hq ~o r~31 :I I a,n ~Trp

Ill'" UA"~ pa3 :1'\ 7 (110. I

A' c"'P~' Hie Tb ..... Ont1'1(1),,,, (lu","" - l. 'Co 61 '<0 '/1">'

CIlCTell .... ileo: 'TeCTO'1"'-II' J\CP'CT"\II"'I'TOI, Y'P"HII l nlf1.nCOlI\

'<1I"HI1" 0 Y.p,lll1 CTiltI/l'pTiI 1 Ie 0 1\'-1' .. T' '/l''1T./ ~I (1'1111' r~ Cl. _'I -'rl

ul,., 09 00\ ')op )

I C) l/iHr'-JCT I

CIICTC'tt.a onpOc'JllIl?Ha H'" QOOP10Cb' Olt/ Arxn C1P"-~ (:Ji\A1.<>"l '1

nl/lCTaHlUl, t66 .Ill'H'/1bHII~ 1.3). D _,.\lcl/tlloItY perl<:Jtla" "':1"/ l\\lcn_T

'1CpC ...... 011y LICHT:> 1- 11llietiepro ", p' lH" ( nlAe (aHu1Q ni.H\~HH ) ,

AK J1h3isnplll1<lit Ta." iHW'l'( n1.AnptIIUiCT::Ja,(

11 fl CI_ttL nctJ('10 ...... ::. {\ .,n"(l\ttl1CT\

J 1(1f () ( Jill r I 11 UIl\)( 'L'ic;>rOI 0:: 1. t n

OYri (tIl 0 ~(\n III

, "'\ , "'\1 '"'), H • 1 ,1)1"01 T,I:JC U.l-

BapTicTb C1CTel11l :;laIlCV\lTb 01.(1 tlllhlOCTi n1.I\CTi..n~lI-' H.:I 00 CI Tl

1. ..-lJ1bk.oCT 1 Jl1.'iIlJl~HIl' 1.0

El >..ol1nJ\c... , nOCTaOl11 O'(OA'Tb 11pOrpelltie 3aCC3f"e,<eHH'l. TE.'l/tll'<"l

:I,eOO", I.01Ta-.c i n)'C~O-Hal1.:ttl.'" nlf - J~'i , ni"rOTOIJ>'" ,'Q /I~Tr'aF1a

rl'tH01 ~TC!'CTcH.li~. 'Ie:te"f".-f,....' nCpCOH Il), ("\P~"'Til"'tlfi! OuCJl/rtJoytJ'-t-n,

1::-"lcl;<.l1o (nlcn .. 3,.lH'1CHHQ CT/lO" r'p'~tTll :1-'" rl)'< ~TbC" rOrrlll1'

><.:. nlCI1s>rc:paHT lrU e ODCIl} rOD J 1l1H"") \

C; ... nO""lJye IOCDlA IInpC)u'r~~.". T~PIll" O>/l1tlo:Tl UIITP'T J<,IIU'

,.,,,,,01 Til1~I,.. O).A 011 ult_ltHI1 0,lr1><1'l'l1l .....0-T .. 'HI1 II11il( 'lipOnpll~llc'O II""

H3 OCHos1 Al-HIIX C"C11'11\1 He ncpeJI"lyL :::-X rl!C<1ltln

'lO/t.lTI DOy lI~QOP' '-Ilk> I1D~j ., OTp""'.1I oe3nOCe'l~flH,,(j 0 nl(lnpll':?11

Ei2pr036epe~e'HI

0P1.CHT09Ha OO!.;lT1CTb CItCTCIIII:J Clflllick> 111flCT'IIlI!C>1

19 THe rpltOCHb nl/\~llwieH-l' >O"-H01. cor'T....ouoi nlACT"iQil

",owTye 10 TH':: rpuceH"

CT31

CJ Jllll "'\c

0PlE-IITO til)

" I fll" ., 3 nepco. 'llbllOro I :>lIn I'T£.I" IrK) J (lGDlllbl""'"1 /1 JIIC.H

."./ flO rllILTp::ll, :J(30~J-3UPfJ'_~"'"ln l.H?rJrll" Ll CfH31) A/1" orr'lIn ... ,

It tUtH II J C[10,,1ry fJH?,,"-r-1IUI/ tlCft 1 til to Ifltl OJ/I I" HHH""':Ja n)(o,

II) 1 \ III II) II oJ" 0=T"11-1'" oro C)(l1l1~ I Hili' rlJ:H',

O(J 0'( II tutn, rl.CTel1"\TIt=!\ (i I (1 ,","J (ju/c.~I"tst Il'\HI1)( npo cnoa.JIT/

'Ill I rpll III> (" pr 110 Ill. TltrtH/ T1 p '. TII"H/) ,., flOO/, l1ic"4~. ," ;1-

, ,n,pI' I I III "liT' I Cl'pTi'T' no I O~1I0'~./ np"~IVf"<HJI i cy p ..;.

O. pL 11111 Ou/11> 0 'pTOCT L no '0 JHilt 3 T 'pll'l""'>1 30H C.d 3 ••13

rl1t flIt on'l, (Jl or ,) :J'\ 1l0tJy ~ ::'\ rll( ~llil (,1(... "1 "T trllltHllY ';JOt. IlCrOH.j('"

J1t)h)11 f H Ilud -Tl PC10011 (Jlnpr_"Jlud' 1. (fl J- rp"QIJ- '1(1! \ I p'tl.n.).

r P \ Ii fI f r' J10LJ(l '2IU." nCll) )flO' n enD 1(,1U ""'IICH (flPI ",-pol.t.cpr 11 (\1")

1,1KlllJrl/ '1(111 ,\""'111,,1 rY','(JI •• fl i'" n'/l 'I' ril It. ,f' (l'"p.,) •• l ,,_,.ITI:)-

P \ f I) '10 I 1\ 11' J P> 1 ,

/l '>""")11 ""~1 fH':>J III r'TJ, (), '11) .. o"rl1 'Ill T10/111I{1. (:i .. rrjtt,.

Illr<ll11 ), 1 ( II[ III' /Hlll .n '_" p.:UU II I f1 TOP' T' po J,IPYt,

rlLflt.. "'f1l1/l H) C, P=\ff1 II01.1TOp \ f11 "t< fl(l) (Jlr / tl ... "\.!H"""Ti''' • iC"

tOItIH)fl) l111t (1l1"HICl.

(ItlfHpUlil Jlllt J1 CItCTCflHorn (iCy,

IlfH)(UI"\tti"l npo n?pt::"JllUln-iI' JllltL'IH~ OCT"'\H{)Jf\~H()l nOT) "tuor Tl

nl I ('''Olll i np"LrtnHb 1 C/"'I1I11 ,

[IHUl (\tJ\\t <..'6pu(J"" pc 1) 1\~""i\"'lL () )/"ll J l-t""\ D H )ry ] ... , DOH&- .. ii

BEST AVAILABLE copy

~..-.



II!!
III

~ .J
)

'f .0
-

~ ~ b
,

~ rr, ('"
')

C
) '1:1 " -

~
~ hl t-
l

.P CO ~l ....1 IJ f~ ~I 11 ....
1

~l ~...("
J _. (
I

H II
I ~/l


tt
l

b-
) o ;.r ~ ~ 0J ~r
l u O
J

;r.
.

~l ~ ~
n -

I [

•
J

I , ,
(

,...
1

'1
I

,
J

r
I

I
r

1
(
, I

,
J

II

I I I
1 I

(
I

(
I

1
,1

I
I

I
3

I
, I ,, I I ,

I
J

"
,

(
l

I
J

q
l

I
)

I
J

r
1

I
(

J
~
:

'I
'

1
I

'I
I

,...
I,

r
,

t
I
'

•
3 I"

I , ,
I

l
e
r

,
I

-

(
I

,
J

I
1

I
1

'I
I

J
I

I

I
I

I
I

I
•

1
r
"

.-

I I
tI 'I

"
I r ,
I

I
I

I
I

(
t
p

I
I

r
' -

•
I

( (
I

I
1

-
1

--
I

I
J

I
I

I
']

IT
I

,
U

I)
>

"
1

1
1

-

I
I

I
'"

r
1

"
J

,r
'"

..
I

1
I

,
(
I

/"
I

I
I

-
..

:
1

Il
J

I
)

t
r'

11
('

('"
•
1

"
,r

1·
1

I"
'J

,
ft'

I
I

,
I
'l
l

I
I

I
I

J

I
I

I
I

:
\I

I
J

"

"

{
,

(
.
'

(
I

II
I 1

I
I

,

,
Ir

II
I

1
1

1
I

I ,
I
'l

,
I

I
J

,
t

I
r

'
I

"1
,,1

."
,
"

I
I

I
~

,
11

I
I

~

,J

,
I

I
I
' I -,
I

1\
1

I
)

I_
I
'
l
l

\t

lr
l

I
-

lo

'"
r

)
I
,

I
I

'1 I ,
I

I
I " II
I

It
l

(
I

I
I
)

I
•

I

"
I

'
I

I
"

,
,

I
,

•
J
I
'

I
I I I I

I I

{
J

I
I

,
I

I
\

I

l
I
t

I
I'

I
'

[
I
f

"
r
'

...
,

I

I
I

I
I

I

,,
'I

1
"

i
I
I"

I
I

,
I

,
f

,
I

,
"

,
I

r

,
I
] I rI

I
1

J
'

1
-

(
)

...
tot

,
]

I
J
-
.

I
U

1
1

r
I

J
r

r
P

I
h

"
I

J
I

I
III

I
)

"
'\

I
I

1",,

r r
I

,
I

,
J

lJ
J

r1
I

I
r

I
[

,
,

I
I

'J
I

II
'

,
I

I
'

J
Ir

,1
(

J
I

I
I

"
,

'1
I
"

I"
,,

I
)

,
1

f)
,

I
I

II I
I

I
I

I
i

I
1

\

I
I

I
1

1
f...

t

I
I"

II

I
'

,If
J

I
I

J
'"

I
I

'I
I I ,
I

I
I

(
I

I
I

\
I

1

•
I

I
I I

,
I,,
, -

I
I

I
I

I
I I

I
I

II
I,,, II ,
I

I
I

r
I

I
I

jl
l

I
I

r
1

I
I

I
I

I
I

I
I

I
I

I
I

•
,

I
t
)

I
I

"
I

I
,

,
,

I

I
"

,
I

'}
I I
'

,
,

I I I
II

<
I

I
'

I
I

I
II

,
I

r
I
I
'

,
I

I
I

I
I

I I

I
I

..
r

1
}t

I
,

f
J

I
,

f
I

,
I

I
I

I
I

I
I

'"
'f,

1

f
f

I
I

,
I

I
I"

1
I

I
p'

I' ,
I ,

I ,,,
,

r
I

•
I

I
I

,
t
1

f
t

,

J
I

,
I
I
I

"
I

I
I

I
I

,
I

I

I
I" I' (I -

r
) o o 1-
3 ~ (
) () t
3

(j
)

-::.-
:.

IT
'

--- I
) I

,
I ,, \ I

(
)

,
I I
'

I
I

I" I " 1\1

,
J -I I"

I
I

I
J

I
(
p

(
l

1
1

,
J

-

,
(

)
,

I
•

r
I

I
1

I
I

I
I

,
I

I

I
I

I
I

I
1

I
I

I
•

I
\1

'"

•
I'

"
1

1
"

r
•

,
J ,, I r

,
I, I I

-

"' fI I

I
I

!I
'

,
I

,
J

r'
r I

I
I

I

\
I

1
,1 «
1


I

I
1

I

t
il

I

,
I

I
t

I
I

,
I

I
I

I

'I
)

I
I

I
J

•
I

r
I

I
1

1
\

\
f

I
,

o c)
,

I c
~ -

I
I.

.)
I
I

I
II

~
~

I
,

I
I_

I
J

I
I

I
I

1

~
I

.,
I r

I I
(

1
(, ,

I
t
,

,
I

., ,, f
1

\
I

,
I

{
1

\
I
I ,

I
(

" I
I

(
I

"
~
I

,[
I

"
I

~
'
I

I
I

I
p'

\
I

'
1

(
)

I
I

'"
,

l
•1

,
1

1
';l

:;
I

1
'I

I
'

1
:
I
P

O
p

t
I,

'J
I

I
•
~
.

I
I
'

I
LI

I
l

\\
I

(0
r

I
f

...f
'"

-

'I
"

I"
H

I
f
)

I
I
~
) o "

"
I

I
,

,
1

I
I

I
' I I r I'
I
'

,
I I r

1 II
I

tJ
I

~
r

,
•

I
~

I'
.I

".
:\

I
l
l
)

l
U

I
,

,
'I

()
I

I
I
I
'

l(
l

"
0

,
~
1

I
I

'1
l1
~

0
0

,I
(j

)

-'
I

d
0 .()

~
:
r
"
1
'
"

~
:'1

(I
)

()
1

I
I

•
J,

()
t
i
L

.<
I

(
)

r

tl
~

r
r'

l
~

c
~

ID
..

..
I

J
~
<
"

I
1

f
~

()
I

I
I
'

I
)

e
5

H
'[

r
)

0\
'1

:.:
'

I
-

f
)

,
,

o
0

;
I
'
)

1
I

,.
I

.:tc
'"t

o
t

{1
1

I
1

I
(
I

o
,
I
l
l

,
)
1

-
'
-
1

3
1

'
1

'
I

0
l1

-
•

.1
(
1

)
'

l
•

I
,3

(
'I

•
(
)

r
'

rl
ll
~

I
1
'-<

~
J

0
0

,If
"

c)
I

I
•

)
1,

1
l

j
l=

Ij
I

J
\
\I

~
(
)

,
I

,
I

tf
II

I

1
\.

I
') IJ
I

f
}J

t
J " ,I
'

pI
I)(

1
,

~
II

\
J

•
I

I
1

I
f

(
J

(r
, rI

T
I

II
~

I
I

I
•

I"
I

J
1

"
,

)
I

I
I

,
11

1
I

\
{I

l
,

j
I

I
1

I
;
~

~
_

•,
p

'
(>

I
J

I

.' :r l;
r' cDo o } (
) ll1 ;:1
" P II
,) 1-
3

(l
) ..... .. ,J
..

~
) '4 cD o (J
... (D l:
~ P
l -

'\
I

'J '>
(

)

I
1

r
)

I
J ., I
' ,)

I
J

I
,

,
'1

1 ,,'
1

1
1

\

I , -)

,
I

I
1 ,,

I
I

I
t

'I
I

)

l
I

,
I

t
I

,t
1

I
I

,
)

I
"

J

I" , I~
1

I
To

,(
tI

,
"'"

I
)

fd
I

( >
r

>
I

I
I

I
II

'
I

I
r

,
I

I
r1

I
J

I
I

1
I

I
r

I
'

I
I

I\I
I

(
I

1 ,
I
I
I

I
'l
l

I
.,

,
1

___
I"

I
"

,
I

1
1

...
.'"

It
I

I

1
I

~

I
)

I
-I

1I
tI

J

II
I

'1
1

(I
I"

•
f

1,
t

J
f

)
t

I
II

'
,

)
C

I
,

,
I

I
J

'1
I

,
,

I
)

\
l

I
1

'1
,

I
'1 I

I
r,

I
(

,
I
,
) I
I
'

f
)

\
) '\'

1
11

I
J

I
,

~
~

(.
(

)

"I
"

,1 I
I

I
~

I
)

1
1

(
I

II

•
I

r
1 'I", (
J

'I
1

,,.
"

Ir
l

1"
I
)

~-
:: -"

I
I
I

(
1

1

1
.1

,

('
,

l
~

(
"

)I
t

l
(

1

,
I

J

r
I r",

...T
"J

...
::

1
)
1
)
'
~

t
I

'1
1

f
I
r
l

I'
,
[

I
'I

I'
\

I
]

,
I

r1 I
I
I
I

1

I'
'_

I'
I

I
I

I

(
, II

I
,

1
1 l'
I

(
) f
, I .[ •
I ,

,
I
)

,
I

I
I

,
I

II

'I
f~ -

,
I ,) (
I

,
1 I

,.
,

(
I

It
I'

!
,

,r
I'

,
I

\
\'

•
I

•
1

'I
'

1

I
I

I
' -1

1

I'
n

"
1

I
I

,
)

'I'
I

.,
1

r
(

Il\' ,
~
~

,
.

(
) ,

I
I

II
I I

I
T , ,,

,
I

It
I

,
"
1

"
,

I
I

I
I

I

I
-

I
I

I
,

,
L

)
\(

't
....

....
.

f
I

..,
-

lJ
I

I

1\
I

r
I

1
'

P
,r

IT
..

..

I

"

1
1

I
I

II
"

[
1

~
I

(.
1

I
1

I
I

I

1
I
'

I
I

'"
I
\I

If
,

t
1

I
•

I
I

•
I -

c
'

...
11

1
J

.
.

"
,

(
,

.
.

\t
I

r
I

t
1<

T
..

.
I

I
I

1
f
)
"

1
-

In
I
,T

I"
1

'3
r>

t}
,>

,
«

1
,r

,'
1

I
J

(
)

I
I

II
'

•
I

"
I

(
I'

I
,
)

I
1

'1
I

r,
t·,

(1
\

(
)

I
1

.)
I

'
I

,
)

,
"

1
I

It
I

1
I

I
'I

I
I

I
l'

I
~-:

:.
,

,
I

I
I

I
·
,

J
1,

1
{

ro
(,

t
I..

,
,

I
I

1
I

I
<,

(
,"

...
rI

I
t

\1
\

I
r

1
,

1
>

I
I.

~"
i

'
I

I
,

I
1

I
,
)

o
l

,,
1

I
1

I t 1
1

q
I
'

,

...
c'

,
t

Ll
l

1
tl

{
,

,
,

I
I

'f " ,1

I

II
'

I
, t
,

I
I
'

I
I

l"
1\

'
'1

I
,(

I.
)

"
."

1
~

I
I
'

-;:
I
i

I
1

,
,(

,
1

('
l·

I'
I

;;
'"

t-
I

p.o
I
I

.
j
i
l
(

"
...

t."
:i-.

.....
-...

...
t.l

f~
"

1"
I

3
"'
~

,r
,

'
\
'

I
,1

-1
r

r,
I

J
I-

I

"
J

(1
II

'
'I

I
-;:

U
1,

1
~\
)

1
"
"

"
I
)

.r"
1

,
t"

I
-
:
;
:
l
)
l
)

~
,

I
I
,
\

...
.

I
3

~
1

1
,

I
I

'
.

U
[)

I
'
;
;

"
I

I
•

1
i

u'
11

1
I

I
,

r,
I

I
I

,
II

'
"

·t
1

[\
1"

I"
,

l
tl

,
I"

I
1

I
J

__
,
'
(
'

1
l

I
>

'
J

\t
,

,
~
_

>
I

I
1

I
I

I
I

f=1
II

,
)

0:,
,

!
:;:

I
~
-
.

,
I

I
1

,
1

I
'

I
I

«
)

I\
l
.
.
.

"
'3

"
1

1
~

,
I
)

U
l\

'
...'

If
If

(1
\

(

'"
,
)

,
1

'1
•(

,
Ld

f-1
In

t

1\
'

I
I
"
,

'1
1

.... ,I
,

/
"

I
~

11
1

I
I

"
I

1
,

)
•

1
I
'

l
(

!
\

...
...

..
I

I
II

I
I

,
)

~\
I
II

;I~

1\\
I

I
I"

,
I

I
'

,
I

,\ II
I I

1·
1

(
I
) ,
,

(
I

I
I

1
I

«
I

I
f

"'
;;

;:
1' -I

I
. 1.
1

I
I

1~
1 III

I
)

,
1t,

1
)

•
J

,) •
I T

I
)

I
1 r I
'"

1
)

I'
~

J
~

_
(

I

~
1 , t I

,
I

I
1

1
J

L
)

I"
I

,
I
'

1
1

I
1"

r
~
)

-:
r,

"';
:

l'
([

I
;.

::
t

I.
J
L

)I
.-

ll
J

I
)

:
:
"
:
1

)
',

l
i

\)
•

J
I
)

,
)

11
'

1
1
~

....
L

..
...

(
)

~
:J

t.n
....

\f
t-

r
'll

....
l
l
l
l
~
(
)
'
)
I
'
/
1
1

.
)

'I))
...1

\'
,

)
,'

I
I

")
,

,
•

1
1

,
1

1
\
(

~;
:

II
I

It
1

'\
II

'
"

1
1I

(
)

I
3

"L
0

l)
l'

l
.,

.
b

~
(.

)
.1

)
.:r:

n
1,

1
1

1
I:l

'T
'

""
..

]"
::1

G
l

J
"<

I
.

"
,

I
)

U
--

;;
'

,
,
~
'
>

I
(
)

(f
'

I
j

I
I

l)
1

1
1

1
T

'-
c
,

I
1

)
'1

I
,
[
l
I
)
I
"
l
1

1
1

•
•

'
I
I

~
"
l
,
n

I
J

r
r'

'
....

')
,

=t
,

1
..."

"
('

l
(l

\
..."

,
f

P
,,1

)
If

.1
<~

"
"

I,
I
{

-
,
.
.
J

II
I

,
)

1
.
[,

E
I

.,
II

'
I

I
~
)

I"
~

h
co

'l
t
)

•
_::

::
l

\
\

J
(

1
I
I
f
-
J
I
'

,
-
~

\1
I.

'
I\

)
,

I
I

1
..,

II
I

,
~

;:
1')

"

" -"

,I
'

U ) 1
I

I
•
•

I
I

1
It

'
...

I
_

I
J

I
1

,."
,>

I
I

..
.

I
I
I

-
:
:
U

I
I

.
,

1
\)

l
~
;

I
)

~
I
~

1
--;

,
I

,

~
,

II
,I

"
'

'1
l1

I
(
,
l
l

,
I

'\
'

'J
1

II
'

'.
.

I
'

~
I

I"
U

L,
I

I
"
,

II
'

fI
'

,
1

.
,
~

t
of

~.
..
.

I
0;

I
)

,"
l1

{
1

)
1

1
II

'..
..

.
t::

1
1

1
1

.'
(n

I
I
f
f

,
1.

.)
'_

'
II

l
I

I
I

•
I

I

'"
(

1\
.J

f1 In

c'
,I

I
I

I
]

•
1
-
~

In
.....

,
I

I.
) I

:: t I
I I-I' '.en 1

U 't
'

J
:l

•
.I

l"
\ "'... 11 •
J

"<
;' .r

l
'

1\
1

It
-....

'\
,,

{
L

")
=

it
.'

,1
1

•
II

'
l
'

1'
''-

lT
J

I_
',

·t
I
-
'-

(
)

(
)

L
l

,1
L-

.;l
I
~

I
,f

ot
I

...
,

I\)
,''''

'::
".

t
(
V
~
:
:
t

tl'
I

J
l
l
'

I
•
I
)

...
'"

•
•

,
-
r
~

I
1

0
1

IT
.
'
j

1
)

I
1

~
-
:

-\
JI

I

I
~

11
1

~
,

"
I"

,1
I

1.
,r

(
11

'
f-J

I
~I

,
~

I
U ~

J
C

T,
\t

•
I

L
'

<.
,.,

,-
-

If
'

-t
::

1
"

J
"'"

1I
L

'
1

I
.t>

:I
>

,I"
>

~
:
S
:
l
J

~
::1

t>
r-

!
=
~

(
1 r

~.
.)

l:
::

l
~

I
>-

3
(.

0
1

--
-:

O
L

l'
I

0
--

;:
.1

..
.-

.-
0

1
1

.
C

l
(
ll

'
3

.).
...

-
h

,~
h

1
,

j - -~ "'
I

b
, § ~ h ~ rr
,

('"
')

Q '0 '<

~

~ -



• l,u3 'Gl Il( - Sri, \ £3 1\
I

E'-'t:rJro- - ,>t...>. \

pef.-o\.\eHj.aUII WO...lO eHeproeepeKTVlBHOCTI (npYl~\.\aI04Vl 1:.0 yBarVl

BVlp06HVl4vt~ npouec pl3HI e ....OHOYlI4HI Ta TeXHOAorl4HI KpineplJ)

KOHTPO,\b 3a BnpOBa~Ae'-lH$l"'\3aXOAIB WO::'O eueprOBvtKOpYlCTaHH$l,•

•

nOe n ru ccnl...l. "\!Q'-I)

• ,1HJ \13 rcorh03 TJ .... OHTPO\:, eno +.J18JHH51 eUeprll,

• OJraTO"pl1Tepla \bHJ onnl\\13JUI51 p03nO..l1 \\ pecvpCIB

• p03pOOr..J T<lpl1epl B Ha e\e ....TpoeHeprllO (Bpa\OB\ 10'-111 e....o \OrI4H I

acner..TI,)

• SCT2f-lO:::; :;.0.-';:; pr:J3r()~1 ::- " (" ICTe\\ G lWr 0:3,-,1".,0;; r..()rl-r",)\{) T<l

00 \I", e"'e'Jrll TZt e'-'eprOf-CC IB B pea' bHO \, .... 2CI

• f~I)3'Jor:; 3J~' \b'" 1\ G I \~r - n )1811 \ ~O B 1\\1 )-08: \b-' 1\ r") 1\c..j.IB

nU.BlllULHH"l eeper..TUBHOCTI CHepr08UI\OpUCT1HH"l, lUO BI\ \l04l€

I{O;\lnJ\EKCHI CIICTEl\lll
OE.AIKY TA KOHTPOJ\IO

EHEPrOBHKOPHCTAHHR

• HaB4JHHrl npe~CTaBHI1KI£33J\IOBHVlKa

• HaAaHHrl IHepop\1aUICiHYlX noc\yr

Hj.l 'bll)\\' 1'1 11 ~'i~t)lerhit Wprlq, nf'" hi\ \1\.1)1IHII "lll1lS" lei

110 \iT~\H I'/lit n I I t-'l.n IT\ T, \ .... n I£3POOITHlIUTBI 3 HJ\ r..080-£311po6HlILHI\.\

nu.nf'II\:.\l1I3L1\\ 'EHEPrl51"''' nOdHJ \1' CBOI peo POt .l.\q eepe ....ntBHOrO

£311p1WeHHq PI3 HO\\JHITHII\ 31.lJ4 £3 rJ \\ 31 \ np1B \IHH51

eHeprOmlr..O~1 LTWHq\t no TJ .... 1\\ H ,np51\1r..J\1 51"

• eYeproa\...>.ln I OUIHr.-J nOTeHUla\y eHeproecbe<HlBHocTI (npll1\lalO'-IY1

l:J.0 yBanl cneW1epl4HI er.-OHO\\14HI Y\10Bl1 B neploj. "OU1WHboro CPCP

TJ HJ CborO...lHIWHbO\\Y eTanl p03B~ln,y Yr..paIHl1)

OCH08HI napTHepu

• .6.epA<aBHvtlii KOYlITeT YKpalHvt no eHepr036epe"veHHIO

• HaUIOHJllbHa KO'.1IClrl 3 nvtTaHb peryAIOBaHHrl 8 eHepren1U1

• MIHICTepCTBO eHepreTVlKVl Ta eAeKTpVleplKaU11 YKpaIHl-1

• H.6.U eAeKTpoeHepreTVlKVl YKpa IHVl

• YKpUCM .6.epA<CTaHAJpTy YKpalHVl

• BIMIAeHHrl eHepreTVlKVl AIH YKpJIHI1

• h-fCTVlTYT eHepr036epeA<eHHrl Ta eHeprOMeHel:J.%MeHTy

• BAT «nOTEHUIAI\» (M MJKJPil3)

• cn «YKpCl-1CTeM I (M rOpAloKa)

• KOMnaHlrl «ECKO CXIt.il (M 3JnoplA<A<$1)

• KOMnaHlrl «[CKO 3JXlf..1l (M IBJIlO-<DpJIlYlflC"f,K)

I
I

I

I
I

I

I
I

I
I

I

I

I

I

I

I

I
I

I

I

I



I
CeMeiicTBO CpeACTB Y'-leT~ ~1 KOHTpOllf1 3HepnBl ITER

~_C.aCTB' \l3MCPCHIHl II y'lCr3 Cc 1.:1\.'~ \'<!'.Jont-r '''<!L\ 'M r n,c1\ ~<. .... It-· '\ 1\111 " np~:;H33H1'1eHbl .a.:m
nUl. ·C~hHC~.:J IImr nepIlC~"4t'l.\Cr.:Jr,J\cn,J<!L~ 1/1 11 '33) 113I1.1eOe"jI" p~r rc·p.Jwr" c." r... l .. eL .... rx eeml'ilfH

I

, {(lll 1 \ J l l

lll"- \ ttl' } "--' i l'it-l

J) 1/ '*. 1... I.), !' (u I
I

I ftlll4

.... , r \( IOnl\"\ 1 J 1

I! q J 1 3"" POJH J 1110 110

\ \ \ 'r ... I -7 11 {

HI 1

" ,lin

) 111'1 11 lhJ l' ! 01 "/11 " r

II '1ft L I. ( l I Hit" 1 I

f ..... ~ IjIll

1 I I )\1 I H

\ flH

I ,

3Ileh.TpO::lHepnHl

ITEK 210,

ITEK 310

ITEK-410

lTEI{-O 1a

npe.o.Ha3H3'-1eHbl ,!:,.,q "0\Ir-Ie~"2l.\orO t! reXHtl'leC\cr.:J ,'ler3 3nel\TjJo::'"e:r III (.0. 1¢¢epeHutlpos3HHoro

no sper-.teHll) II roc·poeHt Iq 3S·OM1r 1311P083HHb/\ C lcre~ I ,"eTa tl t..CH·::.:-nH ~IC"'onb30saH~'H ::31e"TpO

::meprmt (AC't 31 Ges leC·HO cc C'-IeT'-I1 H1\111 3fle"T::::: t'-tect..ot! 3HepnHI -::e\¢33HbIMII I1H.o., t..UttCHHW HI

CH36 !l.eHHblr-1I1 \0·;:;0.1 ... -53' ~cc ~OS3Htlq tl r 1bOOB ntn1 E--C E2-0 yn 1 yn: \n 3
C\(5000 tlflt 31e\-;:2HHblr1l1 \S 211 215 l3ndls,-,G\r A .)111 ':"6B ,:;)) t e'- ...... t~11IHm'>nbC"ibILI BblXO.o.

'Io.a..ae'll.IIB3'OT 6- (':'1Q ITE"\ :: ,e) .1 12 (,],,1'1 ITE:"\ 310\ t..aHanOB ,>Ye-,: .1 TaplQHble 30Hbl C,-O'lHblt1

r;xlep~lt.. no sce I "aH"1a I ,>'-2-' \lIt' I 1\/1 5 c,~c, 2 He33B~IC 1 IblX ,..':;0;:: lau110HHbiX I1HTepy2 lca

ITEK 210 MO'i<eT 60lTb ~lCnO'lb3081"i COBr-leCTHO 11ml B3ar 12H ycraHOB1e'1l-'blX C ICTe~ I lJ,T5000 (nyre".l

no.o.KflIOYeH~t>l K qUlecTsylOUle 1 r laTpLlL.I,e nepSl1YHbiX ~13rlepllTeflbHblX rpeoopa30saTe,1ei'l) BH8ceH B

rOpeeCTP cpe.o.CTEl lI::l1epeHtlll Vt..patlHbl

ycrp0l1CTSO I-'a .1 KaH&13 y'-leTa 3Ha10r I'-tHoe npe,:::ol.:J"Ul 11 I .c,onOnHtITe~::MO K H~H I OHO nOMe;:: K ,saeT

Tar.. 'i<e T3p.l<Dbl .::1 IOCepe"iL. 1::S3H'"::,e ro 3Hepr \I t r tOUll-'ocn, a T:; "e C1e t-.e"i11e 3a npCLeccO~1

nOTpe6ne"ills:t ,I n::3.S18"'~le e.:~ 1 :-OT penHI: -181131100S3H) C ->'1ble rp3epllt..ll XpaHGTCs:t no 4
• 3Hanar I He 'le"':=2 1 11;:;0:; L.3

trlorOt..aH31b .... :: I

:Hepr III

I
I
I
I
I

I
I
I
I

I

I
I

I

npe.aH83Ha'ieHbl .an~ 06beYTOB 1 rp /nnbl y'leTa (IJ,O 4 ,<) CO CflO.¥HOCi rOl-'epl1rypaU>1eii no.o.alOUlI1X Vl

06paTHbix rp/60nOGBo.o.OB (ITE:-< 22G) VI 1 ,1,1111 2 rpynnbl y"eTa (O.o.I1H cooen) (ITEr< 320)

W>1pOKo.o.Vlana30HHbICi npe06pa30Bareflb pa3HOCTVI AaBneHVlIii 113 <1epVlTE'lbHblCi np.D, npe.o.Ha3Ha'ieH

Mil pa60Tbi B CVlcr8Max asrOMaTVlyeCYOro KOHTponll peryflll1p08aHVlH 11 ynpaBn8HI11l TeXHOflOnlY8CK,l

M>1 npou,eccal"l1 l1 06eCneY~laaeT HenpepblBHoe npeo6pa30BaHI1e l13r"epHe'..10rO napar"erpa B yHVl

epl.1L\l1pOBaHHbll1 TOKOBblCi Bbl'<OD.HOI.1 C.-1rHa,1 ~BnIleTCs:t 6bICTpo.o.el1CTB/rOUll1M npeo6pa30saTefleM l1

MOA<eT I1cnOnb30BaTbCIl .aM noeo6pa30BaHI.1>l njnbCl1pYIOUll1X pa3HOCTS 1 lJ,asneHI1Ci B YHl1Q;.-1UI1PO

BaHHblCi TOK08bll.1 C.-1rHan C nCC·OIlHHOI.1 BpeMeHl1 IJ,Q 2 r"c (npe.o.enbHo ..:c;nycraer"oe pa60'lee .-136bl

TO'lHOe .o.aBneHl18 1 6 Mna >1 40 Mna)

npe.o.Ha3Ha'le'"lbl ..'lfl>i ~lcnonb30Sal-'l1q S CllCTe'"ax aBTor"an1311pOB<l"'r"'CrO ,,0 lMepyeCyoro ,"'eTa 11

TefleHeT;:H1'leCf O~? f OHTpcn:; :;·n C 3. 1 rOTpe6ne~ 1\1 l' ID.VOCTe r3:::S na:::a I Ten n 080Ci :-epr~1l1

coer leC·HO C rrs", 11 C-il"'':::::~r"'o I I r";JSIIYHblr11 131 e?IITenbt-'bl 1 -:;'::C::pa30BilTe'l>i11l1 pac,<ona

Te mepaTypbl .c.a8~e"i~'H ~, rS::Jena.:::l .o.asneHI1l1 111 lelOUlIH Ifl HO;J l;::;csaHHble Bbl,<o.o.Hble napa

MeTpbl y nOCTaaWllKOB (T3.J Tennocenl KOTe1bHble) 11 nOTpeol1Te1e.:i (npOMblw,1eHHble npe,o,

npVlIlTI1H 06b8vrOl .¥l1nHUlI-'O Kor 1r 1YHaflbHoro X03Il,lCTBa) V13D.e1I1H ITEr< x20 pa3pa60TaHbi B

COOTBeTCTBl111 C Tpe60BaH,11l1111 P.D, 50 213 80 np34 70 010 85 rOCT 6651 84 11 peyoMeHD,3UVleCi

R75 M03M)

<> rOMM /HI1KaUI.10HHble cpe.o.CT8a (nOAQ,ep.¥ya pa3fll.1YHbiX KOMr"YHl1KaU>10HHbIX cpe.o. renecjJOH /KOMMyrl1pyeMbllii

8bl,o,eneHHbll.1! P<JJl1.10 Bll C81l3b npoMblw,1eHHble noc,1e.o.OBareflbHble >1HTepepe>1Cbl)

<> nporp<JMMHble cpe.o.CT8a Mil opraHl13<JUIl1I.1 pacnpp.o.e,1eHHblx 6a3 .o.aHHblx peaflbHoro 8pel"eHI.1 aHan>13a AaHHblX I
ynpasneHl.11l peA<I.1M<:lMl1 onrl.1Ml13aUI1I1 pacnpe.o.eneH>11l pecypcos 11 .o.p )

npA

dH __ ~ liTE, \2\ f1JJJ)I~ m f10m Ollnlc III If O"YlJ",'1ld -"0 y'<cm P'-CYPCO$ C $I>ICOl\OU
Tenllos<JSl 3Hepn1Sl,

BOAa, nap, B03AYX, ra3 mO'<HOerlblO " pJ flil7lbld I TllJlR J(/ nompca IUI//blll pecype no ¢ili\my Q He nponOPd.JOHa.lbHO

3QHU Ifile IIOU fl.lOlljQJII

ITEK-220,

ITEK 320

CpeACTBa KOHTpOllS'l 1-1 ynpaBlleHI-1S'1 BKflIO'iaIOT pa3Hoo6p83Hbie cpe.aCTB8 c03,aaBaeMble VI a.aanTV7p/eMble

noJJ. npoeKT o6beJJ.I1HeHHble e,ailfHCTBOM pacnpe,aeneHHOrit 6<J3bl ,aaHHbl'< U npoTOKon08 06MeH8 ,aaHHbiMu C ,apyruMiIf

'ineHaMU CeMerltCTBi3

2

nporpaMMHO re,<H>1yeCKl1e cpe.o.cTIla ceMeliicrea ITEK y.o.OB,1eroopHlOr coopeMeHHblM rpe608aHl1IlM no Ha.ae.¥Hocm I
annap<:lTHO;1 l1 WiepOPM<:lUl10HH0I.1 COBMPCH1MOCTl1 C npo,o,YKUl.1elii .ap /rl.1x npOVl30o.o.l1TPnpl.1

==__-=====-=====-===-=======================__===z---z;..===-~- :;:.IU';'='~- I
I I leI I II I

I IIUJ I~ I, 1-1. 11 I. 41

I •• 11-4111

11 IH I I I II \1 " •• , ... ,



D \.> d "<- ... ~ "",) !:,

\ -' ,I( ~ 1. PEn;fj:'urOn I~~~fuEp:'J rifpti;!I.;t,#W~~;': ~~-.r"~!'f~
.~ " 1 II. \" " ."i "!'~.'fi ~ I to, l~', ll~l \'~ 1\ If""lll.I(' ....1-I't~ ':.t/t:1i~1t"11:;~o
\:.W__.'.·_'_.'.-_.\_tll~"__.\.\l.'l_\:-;.'l.i.\l'.'.:.I..I '.P...T.-••i.9•.:s.,.'.\_~.'.0~1'.).-_;.'iII(.$.~.(l.g.:I.~.;~.}••~_l)..JlI,i.l1-dJ:.I~.;'-,.~.:.'l.n."'.<~.'1

UpU3Sa'!c1fHIt .lt1.l1 BlIMlpKlBaHU.lI 1 aBTOHar1.f'lllOro I pery'llOBJlItIlJt 'l'e"mepaTYpn
p13HHX TeXHo 10ri..ffi1X npOUeclB :,

TIpnUfOe B KOHn1el-.Tl 3 Tep'fOnepernOplOB.'l'ln,Ul OIlOpy i nepenlOpIOBa'UUU{

Tep"'10e leKTPu'tIDL'tU i
3:ltX3neTt C -pel} 1lOB:lIDLQ re't1l~p.ln'Pll .:tBO"CIt03JuoJiue', TpIm03lanful<." 1 nporrOpmfulC,

-BlOOplOH.UiWl re.~eparypn, i
.l!.1a.I11301f "OIITPOllJOBaIU["I: Te'mep,T\ p SUIlOBLltfO, SOM, HJOf\1 Rl'l: 'llHyC '50 !IO 150
~1R. HC\., C son. lOon ~l..:l MIHYC 200..:lo 600

"( '\ BI.:l !'ItH" c SO ,\0 12Q-:)

2

1

0,1, (1)

I
24 (12)
220 B, 'it') fu

I
220 B, 0 t ~ 3'UH.'-Wro CTO""!V
220 D, 03\ nOCTlHlloro C"7J'1)

I

I
1:11.:\ 1 Il.0 1S

I

P03.::J,11htta "1;1, ,ornl c-"b,·C

Han pvra .KH:B.'leli.HR
Bl..1 MC::le)K! f1QCT'UHOl 0 crpy'1Y B
1l1,:J: >,fCpc...'Kl 3'1UmOrO CTP) '1V \3 6101<DM >h...13.1e.t.,. toR)

I
I
I

I
I

I

I
I

-9-:
I I

I
I

, I

-e-
I

03

96 v SO'X1J
I

h C\. nOx.IC,:l Till) KO~"'eo r "E.:1 .... 'il'l
I
I

I

I ~

~H
I

• OmUl 3 aapl.lliTIB
T\.ClMoncpCTCOp rOl};%'llB

..~

~ I-I--------'*::.'-p-'--~_i~

}"f::! '_"' 'E' 3~"I'.Jl -. '(HI"IltIX X31'1re'lI{(""",Ik. (11:;':-:l~O"

"'~P"'O~C::le'TBODICBaqa.\\I p1311H..... KCHCTJ) K...l,.. r

\'laC..\ PC 011bJ...e, IT

I
I

I
I
I
I
I
I

I
I
I
I
I



•
•splrax/sarco

TI-P402-0S
AS Issue 3 -

I
PeryJ15iTOp ypOBHS1 LC 1000 I

I

I

I

I

I

I

I

I

I

I
I
I

I

I

I

I
I

I- <.. ~3' 5

I

~~( YK:JJalftftJX

~ Copyrtr;nr 1~~6

l

1>.lapKllpOB,a

KOH<p 1r)'PaL.11LI

-1101+- nOA~J1IQ'ieH~le K

l
I1CTO'iH lKy

nVlTaHI1~

J KaHan A

1......-------111

•

112

KaH A

N

Bee 0 5 Kr

CeTb

L
--1--.

Hacoc 1-
Hacoc CVlrH

VlnVl CL1rH

Pa3Mepbl (np~6nVl3VlTenbHO),MM

1-52-\ I' lC5 ----I

06w,aSi CXer1a 3neKTpOnpOBOAKl.1

fT\

3aA<~1MHOIll

B lHT

:J.t- IMHOLI

8'HT

6VA

VlCTO'lHI1K
nOCKOJlbKY
OCHOBaHI1V1

eoru
1218
264B

50
998

A8S (yrpenneItHall)

1988

0rflOitt )OOalllA JJ,;JmQ(Q .IoiJJzc.nwI MOi«r r 61Jfu f'jrfjdllj,f 'ur) PC/ll-f IA,rTIffJIAlff np1iltfll3MH "Jy cnl1/1r71JlffH 1,"']1 lJ/I{>tf.,J n:J~""pr(JU

B lA' IflO' C:).1 fJJ'JUUfHU .. yrow PlUflIlCruO/J:JIIUU H1JJP"~HI MtJ or("Jun~uM Jil rot5oloi ffP3lJO W]M', Uftl rf ~"H CI'..,,. l'Jp::j,.rr:;u('Ti-fYlA

OnopHall nllacrVlHa

0603Ha~eHVle
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C ,rHaml3aL.I1Il HL1JKOro VI BblCOKoro ypoaH~

,UBe CllrHa, L13aL. 'H HH3Koro YPOBHR
.!lae Cl1rHan13aU\1H BblCOKoro YP08HI'I
HanOIlHeHL1S HaCeCO , no CI1rHanl13aL.I111 HL13KorO /poaHR
:ropo l<HeH"e HaCOCOM no CI1rHall113aL.11 H 13Koro ypOBHR
"'JnOrH"~ 't: H3 r ::;ro , no C IrHal1 13aL.I1" _b CCKoro lOCO,,\,!
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::;1'OBO.c.CTa~nUC-aHOeKe 11 TeXHl1yeCK::;I'/ 00C1/)<' IBaH 11Q
-OCTaenl'ler,oMy BHeCTe C npL160pOM

OrpaHVlyeHVle npVlMeHeHVl51
f-lOML1Hal1bHbIH K03<P<PL1UL1eHT 3aw,L1Tbl <pyrnl'lpa IP40
MaKCL1ManbHall Te ~nepaTYpa BHeWHe" cpe.Q.bl 55 C
'v1aKCL1Mal1bHaR AnVlHa Ka6enll (MeA<A/ peryl1RTopOM II

no06HHKOM) 30m
YCTaHOBKa
nPEAynPEA<AEHVlE OTKlllO'HlTe
311eKTponVlTaHHII AO pa36opKI1 perymnopa,
3alKHMbi nOA HanplIlKeHVleM 6YAYT orOlleHbl a
peryllllTopa
PerYllllTop .Q.OI1A<eH 6blTb YCTaH08neH B <pyrnllpe L1IlVl npl160pHO~
llOCKe "IT06bl 06eCne'iL1Tb 3aUJ,VlTy OT B03AB"CTBI1V1 oKPY'A<a.ow,eVl
CpeD,bl SOlra.< Sarco MOA<eT npe,lJJ10lKVlTb npVlroLlHble <pyrlll'lPbl
P"r /nllTOp MOA(eT 6blTb YCTaH0811eH Ha aepXHeVl rOIlOBye DIN
penbcbl npVl L1CnOllbJ08aHL1L1 L1MelOw,erOC;l MOHT8-l<HOrO :laAf"Ma
"111-1 A(e Ja,;<L1M MOA<HO yJJ,alll-1Tb 1-1 Henocpe,UCTBBHHO npHBI-1HTI1Tb
OCHOBaHL1B ppr/mropa K paMO'iHOVl nnaOT"He <p jTnl'lpa
,[l11;l npo6H"Ka Heo6.<0JJ,VlM 3KpaHL1pOBaHHbl" Ka6ellb ,D,nll 3Toro
nOLlXOD,"T Ka6enb P,rellJ FP200 Vlf1L1 Delta Crompton Flrelu! OHLS
3 L1nVl 4 A("llbHblL1 1 K8 MM TaKoL1 lKe TIm xa6enR MOA<eT 6blTb
"C10nb30eaH L1 ,anll npoBoJJ,YI1 K L1CTO"lHL1KY 3neKTponL1TaHL111
"oHKperHble c.<eMbl 3nenponpoaoAKI1 VI B03MOA<Hble YCTaHOBK;\
nepeKl1IO'i<lreneL1 npeACTael1eHbl e PyxoeollCTee no YCTaHoeKe II
Te.<HL1'ieCKoMy 06cnyA<118aHI1IQ

TeXHVlyeCKVle XapaKTepl-1CTHKH
HanpRA<eHVle VlCTO"lHI-1Xa nl1TaHI1!l

OmlcaH~le
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I np06HII1K YPOBH~ LP 10-3

YCTaHOBK3
-OJ1HOe p /K080P,CT80 no YCTaH08Ke 1-1 rexHI-14ecKoMY
-'}CJl/ll'>I1SaHI'1IO nOCTBBI1S1erC>l C XaA<.!lbiM npl160POM
-aXOHeYHW'11 np06Ht.1Xa y,opay t.1SaIOTC;:I AO He06xGP,~Moi1Ant.1rlbl
- nOMOli(blO 110.+:0BY" nepeA yCTaHoBXOI-1 All;:l 06ecneyep.-1;:1
-P06XO.at.1MbIX IPOBHet.1 n p peXJ1lOyeHI'1H
/' OJ1I1UI1S1 PTFE noclle :noro 06.al1paeTCIl H<l 40 MM HJ KOHua...:

-ppA<Hel1
-P~ I1Cn0l1b30B<lH~Y1 B XOTlla..: 111111 pe3ep8yapa,< co 3H8Yl1reJ1bHO
"'MeHHIOli(I1MI1CIl yCI1081'111MI1 ryp6/11eHTHocrl1 pexOMeHAYPTCll
/rTaHOBI-1Tb 3aWliTHYlO Tp16Ky C BHyTpeHHI1M HOMI-1HanbHblM

"aMeTpoM SOWd (3 )

TeXHWieCKOe 06CJlY)f{Y1BaHl1e
Irrll II He Tpe6yeTc;:I HI'1KaXOrO cneUt.1al1bHorO If/0JJ.a CIiCTeMbi
ePr'jl1l1pOBXI-1 IP08HI1 BOD,bl 8 KOTl1e HYA<,Q,aIOTC;:I 8 nepl10Al'14eCKI1":

{or TI'1p08aHnl-11lX 11 OCMOTpaX 'iTO onl-1caHO 8 APyr"x pa3Jlel1a..:
1P1B04HI-1X8

OnY1CaHl1e
np06H~'~ yoos"l1 LO 10 3 naOI'3S0'::CTB3 Spira x Sarco
'cnonb3 P'CI1 e 'ee-e C peryrl1-oco 1 \POSHq LC lOCO C 'D I~l
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43KoHey'" KCB .:l-~11 3a3e lneH~\1 11ml np 1 OCHaJ..e'H111 OTJJ.e brl bill 11
c'ep «He I., 1 nl1aCT"'HOll AIHI 3a3e ll1e"t.1\1
np06Ht.1~ YPOBHI1 L? 10 3 t.111eeT Tp", HaXOHE!YHt.1Ka
pacn03Ha'Oli( IX ypoeeHb AllI1Ha KOTOpblX onpenel1lleTCll npt.1
jCTaHOBxe B COOTBeTCTB~11 C HeOOXOJJ.~11bIMt.1 ypOBHI1Mt.1
nepeXl1lOyeHl111
'<orAa HaXOHeYHI1X norp/Key B JO''''lH'OCTb OH 3al1b -aeT
311eKTp ,yec~ '10 L.e'1b Ha 3eMI11O
<erna yooeei"b na_.::p~ H~ «e H;JXOHP'"'H "a corpon,s~'"1"

- ,,, 1 c-a"'~B HCll 3b ce v 1 1 11 H;J pe~,rfHCp ncc- naeT C rHa
o HaXOHey",,, He "a/cJ: lTC'! B BOL\e

OrpaHW~eHl1e npl.1MeHeHY1s:l
r'OMI'1Hal1bHOe naSl1eHl>le

1aXCI1MaJ1bHOe AaBl1eHt.1e
AaKCI>IMal1bHaS1 TeMneparypa
AaxC~MaJ1bHallBHPUJHIl\1 TeMneparypa
..JOM~Hal1bHblt.1 X03(/J4JI>I~l1eHT3au.n,'Tbl
,laXCI1MaJ1brlaS1 Ant.1Ha xa6eJ11l (OT
~P06H~Ka no peryllflTOp8)
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MaTeplIIanbl

~OHneKcaTOOTBon'<I1KI1 40/50DN ~MetOT orpaHI1'ieHl1e P 110
pasHoe J PMX

npOKJ1a.at.a yJna rna13HOrO KJ1aJlaHa
ON 40 50 APMI1POBaHHbll1l1l-iCT013oii rpa¢Io1T

7 YJen UJ3PHI1PHOI1 crOI1 KI1 H€pA(. CTaIb as 41 83 18/8
60nTbi ON 15 20 25

Y.-enrnaBHoro KI1aJlaHa C I-'ep;.<.CGIb as 31% Part 2
ilHH1KOPP03,\I1HblM np¢neKTopcM ON 40 5D f.nc 2

3 npOKJ1a.o,r.a Kpblu..r,\ f.PMI1COBaHbll1nI1CTOBCl-i rIAlO,\T

" Kpblwr.a '-i/ryH DIN 1691 CG 25
:l Cewo KJ1aJlaHa C~l 15 20 25 rep;.<. CGIb BS 970 43 1 SL9

()J.nl'l eepTI1Ka11bHblX KOHAeHC3TOOT130n'<I1KOB ON 151120)

6 nPOKJ'lBAKa ce.cJ1B KJ1anaHa rep;.<. CTaIb as 1449 X4 S11
ON 15 20 25

nonnaSKOBblH KOHAeHCaTOOTBOAl U1K FT 43 ON 15-50
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~ ... e"'hb'M 33 C ~ - 'YeL~\IM B03_\l..." "0\1 \ o'<eT a~ -~ '3'
rCtJ~13,J""iT3nbHbr-.1 1 0J1QHueBbl~1' I".CC':'t1Hc..,~,qf'..I~1 T"" 1 C

::~ u .... :Jnbrib f \\., r ...:v
:: 'oH.c.e"lca·OO·SL;:.... IKe c rop~'3CHTJI'bHb" I' coe.o.\'He~1 "\ 1

~3/l0 ",Ha .c.cnonHI,·enbHal'l yCToHCBKJ p,YHLrO l-ir0l1bY 3-C 0
,,"anaH3 paOoT3tO,,",ero KaK napOBb,n,C'HOIl 3aTBOp (r 33)
=i43 C np", HeOOXOD,~IMOCT'" B KpblwKe MO'l<HO c.::.e~aTb

oTBepcHle C coeAI\HeH~,eM 3/. BSP 111''\ NPT AMI ,C'aHcBKll
oaHa OCyWK'"

OrpaHL1~eHL1s:l npIllMeHeHL1s:l (ISO 6552)
.1,CI,\'3I1bHble YC~OS'1'l KOHCTPYKU~1I' ~oDnyca PN 16

='\" - ~laKc Acr/O"Moe AJS~e"le 16 aTI
• l~ - ,laKc D.Cr,c·I'Mal'l TeflneC3T',c3 2::J C

Jnon...ce r 'npas, '4"c~oe 11CnbIT.1H Ie :- 0-'
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TaM rAe Tpe6yeTcSI H\II3KOe 3Ha'ieHlo1e oTKpblSalOlL\ero ,naBl1eHI'1S1
B03MO~Ha YCTaHOSKa KI1anaHOS 6P3 npYJKI1H S SepTI1Kal1bHblX
Tpy6ax C Hanpael1eHl1eM nOTOKa Crl,,3{ ssepx

6e3 npY*Io1HbI
w 25 25 25 35 4 45 5

w 22 5 22 5 22 5 23 5 24 5
w 20 20 20 20 20

CTaHAapTbl 3an~paHVl5t
CTaH.a.apTHbie KIlanaHbI cooTBeTCTB'I1OT DIN 3230 'iaCTb 3 BN 2
803Mo*eH 3aKa:l KIlanaHoe COOTBeTCTBYlOlL\l1X DIN 3230 'iaerb
3 803 MSirICI1e ynlloTHeHI1S1 COOTBeTCTBYIOT DIN 3230 'iaCTb 3
BN 1 ~ 801 '" nOCTaBI1RIOTCli )JJIli pa311101'iHblX nepenaAoB
.a.aBI10H\IIR

;l((.CTKL-1e np/..KI1HbI OKOJlO 700 MaTlA

CTaHAapTbl
l-1J.a.eI1I1C pa:lpaOOr3Ho 11 npoIo13Bo/.l%C:l BCOOTeeTCTOI'11ol Cas 7438

w 25 25 25 27 28
mIlS 20 25 32 40
w HanpaBlleHl1e nOTOKa

OTKpblBalOw.ee AaBl1eHl1e, MaTM
CTaH,IlapT nepena,ll AaBl1eH1'11'1 CH/reSbiM nOTOKOM 1'1 np'{A<I-1HbI
113 HI1Kelleeoro Cnl1aBa
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AHana30H pa604V1X napaMeTpOB

OCVl

.l 260
_ 200

Pa3Mepbl H COeAVlHeHVl5t
ON 15 20 25 32 40 50 65 80 100
DCV 1 211 3 MOry! 6b1Tb yeraHosJleHbl Me~/ E and H rnna 8S10
BS4504/DIN PN5 10 16 25 40 JIS 5 10 16 20 <jJllaHueBbiP
CDeLll"HeHI1Il co cJleAYIOUJJ.1MI1 I1CKIlIO'ieHI1SlMI'1 -
ON 40 50 80 11 100 - He yeraHaSlll1BaIOTOl Me'A<lJ./ <jJJlaHlJ,.
CDeLll"HeHI1IlMI1 JIS 5
ON 55 11 80 - He YCTaHaSl1l1SalOTCSI Me1f(JJ./ <jJl1aHueeblMI1
CDeLll"HeHI1SlMIo1 E T\.1na 8S10

B03MO*H~H Bbl60p nPY*\.1H
,l(ecTKl1e npYJKI1HbI Mil cxeM KOTllOSOI1 nlo1TaTel1bHOIo1 BO,llbl AnSI
pa3MepOB AO ON 65 B MOAelll1X DCV 1 11 DCV2
HIo1Kel1eBbll1 cnl1aa MSl TeMr1eparypbl )JJIR TeMneparypbl BblWP
400 C Jl,J1R scex pa3MepoB TOl1bKO B MOAeJlSlX DCV3

,Oeric coo-:eTc-: eT 'aKC ,IlJsre"'~I'O

::; C 1o.1'C H,.:1o bt-':e :acoyee !!.3.sreu e
- C 1al\.C , 1.;J ':1~ R paOOl.03H "'e 're::a..... :3
........ ~ ...3,....::3:r·..... <... 1 r:; HCv1 IfH1

1I-"C~' ;:;... q l. r~M!:J';' Harpy:;CK
::e_ ~~1 i( lHb' :'0 C
=~ ... :KC·" ,reea-,PH~11 np'{+:I'Ha ~,a H lye ~C-::l c~r,,3a
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OrpaHV1'"1eHY1e npY1MeHeHV1s:l
OCVl
,aonic cooTseTcTsieT MaKCI1M3J1bHOMY ,naSJleHlllO PN 16
Piv10 MaKC'M3J1bHOe p360'iee AaSl1eHlle 16 aT 1

T\IO MaKc 'Mal1bHa~ pa60'iaSl Telmeparypa 260 C
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I. KpblwKa

• 0 ller3J1b

Pa3Mepbl H COeA~HeHH~

DtJ 15 20 25 32 40 50 55 80 100 125 150 l-I 200
CraHD. cPIlaHU eoe.a BS 4504 L1 DIN PN 15 L1 10 AS2129 Ta6J1
F ANSI 150 (ON 15 L1 20) ANSI 125 (ON 25.ao 200)

MaTepltlanbl

,L\I,aM"Tp u u 11M \ uN 1:J;::0 .... " u~ i
1 6 1M (ON lCO CO C\J :\..01
3\1'" {C\J15coC,,:.01

~omI4ee·BDOBeD,-· , I CO

~ Hepa604a~ 06naCTb .o.n~ ,aaHHoro l-I3JJ.elll-l~
A - A <PnaHu coe.a. BS 4504 PN 15
o - B <PllaHu coe.a AS 2129 Ta6n F
C - C <PnaHu coe.a ANSI KaTerOpl-Il-I 125

(BKJ1104a~ ON 15 l-I 20 ANSI KaTerOpl-ll-l 150)

=- 100
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200;;:

OrpaH~~eHHe npHMeHeH~R

~'1'tc e:::CTse c 5\eT HopMan" P 16
.... L 1 13 bMa~ p-.lc.;eTH3~ TeMne8a~'I;:;a :::J C

':_~leH"e ,cnOD,h,rO n'D.pa8nl"1eC~oro lC-" -aH,q 2- a-,

a~ana30H pa6oY~x napaMeTpOB
300

AononHHTenbHoe 060PYAOBaHHe
KOlKYXl1 cPL1J1bTPOB 110BYUleK

OmlcaH~le
.:: ,nb f)bl nOB~l...K\ Y OOp33Hbie Fig 33 ;J..1G ON 15 ;J.O :::0

3"12.31., -Hb"~ cen~, ~13 Hep 1<3BelOu..,"~1 I.. -3.r11 C nep<+,,cpSL.I,el'
_ '3M"TPOM a S MM
'::"lb-Pbl nOB~W~I1 :c oopa3Hbie Fig 33 .n.nG D\J lCO .co :CO
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Tpex¢a:moe HanplOKCnne 380B,400B, 415B
IP 22 IP 5~

llella, USD L\eH'l, USD L\Clla USD
HOMIIII MOUlH HOMHH Mou\1l IP 22 083 IP 22 c IP 54 c

TIm TOK ,QBl1rar rOK ,QBltrar Bblcora Wl1pl'lIIa rnyoMlla Bee EMC EMC EMC
npeolSpa30BaTeml A XBT A K8T r1M MM MM Kr cPHIlhTpa qn1nhTpOM qnlnbTpolA

ACF60 1-0016-3 32 15 ~ - 526 30~ 110 25 2291 245H -
ACF601-0020-3 41 18,5 32 15 2887 3 lOS 3493
ACr601-0025-3 47 22 41 18,5 3 301 3545 3680
ACF601-0030-3 62 30 47 22 715 304 157 3') 3752 4037 4217
ACr601-0040-3 76 37 62 30 4451 47&7 4987
ACF601-0050-3 89 45 76 37 5681 6 107 6 3D7
ACF601-0060-3 112 55 89 45 6354 6831 7 161
ACnO1-0070-3 124 75(60Y 112 55 715 304 429 50 7245 8047 8377
ACF601-0100-3 178 90 - - 9666 10350 -
ACF601-0120-3 200 110(100) ~ - 860 480 428 88 11 192 11 989 -
ACF607-0 100-3 17& 90 147 75 II 463 13973 14603
ACF607-0120-3 200 110(00) 178 90 860 480 42!l 88 13 119 16819 17509
ACF607-0140-3 260 132 200 110 16 675 21 416 22396
ACF60 1-0170-3 316 160 260 132 19093 24 581 25751
ACF607-0210-3 395 200 316 160 2065 1030 6-14 370 21 2'i8 27 169 28509
ACF601-0260-3 480 250 395 200 23771 30274 31784
ACF607-0320-3 520 315(270) 480 250 2065 1030 614 400 27859 35794 37 504

I:MC <pJ!JlbTP - )CTpoi\CTBO, VMeHhUInlOJI(CC nmrmme 6pOCKOll TOh.a OT ACS (i00 II 1I111.l!Ollld\ Lcm

CrencHh 3allUIThI - IP 22 HIP 54
n UcHY npUROn'1. He B,"Oll.Uf HJl:C, TaMO)KClmbIii c6op, cTpnxom..a I{ TpanCITOpTlIbl~paCXOJlh!
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Ann YKpaHHa
H n(1) •31IMalll '

Tell (044) 296-46-43
Ten (044) 441-26-66
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D. MEASUREMENTS AND DATA COLLECTED
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D.1. Statistical data of 1995 through 1997



Balance of enterprIse
as of January 1, 1996

Address 26, Lomonosova str, Kupyansk
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I
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I
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I
I
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I
I
I
I
I

Enterpnse

Temtory

Ownerslup fonn

State authonty

Type of activIty

Umt ofmeasurement

Kupyansk mIlk canmng plant

Ukrame

collectIve

none

mdustry

mIn Ukr Krb

FonnNo 1

Date (year, month, date)

Check sum

Codes

1801002

I I 01

00418142
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ASSETS Lme Begmnmg of End of
code year reportmg

penod

1 2 3 4

I FIXED ASSETS AND OTHER NON-CURRENT ASSETS

FIxed assets

resIdual value 010 148829 212475

depreCIatIOn (02) 011 445160 431658

ongmal cost (01) 012 593989 664132

Work-m-process capItal mvestments (33,35,61) 030 39451 354366

EqUIpment (07) 035 3179 2466

Long-term fmancIaI 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 Items

resIdual value 100 296 1218

Expenses of future penods (31) 120 1399 1263

FmIshed goods (40) 130 1972 48506

Goods

buymg cost (41) 140 1189 2565

Total for Section II 150 101200 278964

III CASH, SETTLEMENTS AND OTHER CURRENT ASSETS

Goods shIpped

payment IS not due (45) 160 20982 156049

Settlements wIth debtors

for goods, works and servIces payment IS 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 hnes 070, 150,320,330 and 340) 350 328161 1499407



LIABILITIES Lme Begmnmg of End of
code year reportmg

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

Caprta1flllanclllg (93, 94) 420 42630 271000

SpecIal-purpose funds and target financlllg (87, 88, 89) 430 203322 402935

Settlements WIth shareholders (75) 450 970

Profit

used In the accountlllg year (81) 481 721793

of accountlllg 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

III SETTLEMENTS AND OTHER LIABILITIES

Short-term bank loans 600 4600

Settlements WIth credItors

for goods, works and servIces payment IS 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 hnes 495, 530, 750) 760 3281 1449407

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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Balance of enterprise
as of October 1, 1997

Address 26, Lomonosova str, Kupyansk
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Enterpnse

Temtory

OwnershIp form

State authonty

Type of actlVlty

Umt of measurement

Kupyansk mIlk cannmg plant

Ukrame

collectIve

none

mdustry

mln Ukr Krb

Form No 1

Date (year, month, date)

Check sum

Codes

1801002

00418142



ASSETS Lme Begmnmg of End of
code year reportmg

penod

1 2 3 4

I FIXED ASSETS AND OTHER NON-CURRENT ASSETS

FIxed assets

resIdual value 010 12288814 13356509

depreCiatIOn (02) 011 11909407 12284820

ongmal cost (01) 012 24198221 25641329

Work-m-process capItal mvestments (33, 35, 61) 030 2090200 2197810

EqUIpment (07) 035 83643 136295

Long-term financIal mvestments (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 - deprecIatmg Items

reSIdual value 100 4962 94840

Expenses of future penods (31) 120 8245

FmIshed goods (40) 130 522561 438764

Goods

buymg cost (41) 140 12054 12520

Total for Section II 150 3297481 4235079

III CASH, SETTLEMENTS AND OTHER CURRENT ASSETS

Goods shIpped

payment IS not due (45) 160

Settlements wIth debtors

for goods, works and servIces payment IS 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) 290 68625 191597

Borrowed funds (82) 300 2366250 1634500

Other current assets 310 7157 2712

Total for sectIOn III 320 7568766 4468196

BALANCE (sum of hnes 070, 150,320,330 and 340) 330 25334234 24399219

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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LIABILITIES Lme Begmmng of End of

I code year reportmg
perIOd

1 2 3 4

I 1 SOURCES OF OWN AND SIMILAR FUNDS

Statutory fund (capItal) (85) 400 3288348 3288348

I AddItIOnal capItal (88) 405 11183014 13247893

Reserve fund (88) 410 392228 392228

I CapItal flPanclPg (93, 9.1) <120 27 10000 27 10000-

SpecIal-purpose funds and target financmg (87,88,89) 430 1240954 387875

• Settlements WIth shareholders (75) 450 5096 8819

• Profit

I
used m the accountmg year (81) 481 4057256

of accountmg year (80) 482 3398639

I
Total for SectIOn I 495 18819640 19632693

II LONG-TERM LIABILITIES

Bank loans (92) 500 2366250 1634500

I Borrowed funds (95) 510

Total for SectIon II 530 2366250 1634500

I III SETTLEMENTS AND OTHER LIABILITIES

Bank loans (90) 600 400000 398000

I Settlements WIth credttors

for goods, works and servIces payment IS not due (60, 76) 630 1529676 1326984

I budget (68) 670 437358 151898

wage payments (70) 700 268202 174540

I
WIth other credItors (71,76) 720 1087843 827592

Total for section III 750 4148344 3132026

BALANCE (sum of hnes 495, 530, 750) 760 25334234 24599219



Balance of enterprIse
as of January 1, 1997

Form No 1

Date (year, month, date)

Enterpnse Kupyansk tIlllk cannmg plant

Terntory Ukrame

OwnershIp form collectIve

State authonty none

Type of actIvIty mdustry

Urnt of measurement mlnUkr Krb Check sum

Address 26, Lomonosova str, Kupyansk

I
I

Codes I1801002

I I 01 I00418142
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I
I
I
I
I
I
I
1
I
I
I
I
I
I
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ASSETS Lme Begmnmgof End of
code year reportmg

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

ongmal cost (01) 012 6641323 24198221

Work-m-process capItal mvestments (33, 35, 61) 030 3543651 2092200

EqUIpment (07) 035 24665 83643

Long term fmancIal 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 penods (31) 120 12633

FmIshed goods (40) 130 485062 322561

Goods

buymg cost (41) 140 25647 12054

Total for Section II 150 2789643 3297481

III CASH, SETTLEMENTS AND OTHER CURRENT ASSETS

Goods shIpped

payment IS not due (45) 160

Settlements WIth debtors

for goods, works and servIces payment IS 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 Items (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 ofhnes 070, 150,320,330 and 340) 350 14494068 25334234



LIABILITIES Lme Begmmng of End of
code year reportmg

period

1 2 3 4

1 SOURCES OF OWN AND SIMILAR FUNDS

Statutory fund (capItal) (85) 400 3288348 3288348

AddItIonal capItal (88) 405 11183014

Reserve fund (88) 410 118855 392228

CapItal fmancmg (93, 94) 420 2710000 2710000

SpecIal-purpose funds and target fmancmg (87,88,89) 430 4029357 1240954

Settlements wIth shareholders (75) 450 9702 5096

Profit

used m the accountIng year (81) 481 5467450

of accountmg 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 II 530 2670000 2366250

III SETTLEMENTS AND OTHER LIABILITIES

Short-term bank loans (90) 600 - 400000

Settlements WIth credItors

for goods, works and servIces payment IS 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 oflmes 495,530,750) 760 14494068 25334234
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FonnNo 2

Date (year, month, date)

1
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I
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I

Enterpnse

Temtory

OwnershIp fonn

State authonty

Type of aCtIVIty

Umtof
measurement

Report on the financIal results In 1995

Kupyansk rmlk cannmg plant

Ukrame

collectIve

none

mdustry

thousand Hr Checksum

Codes

1801002

00418142



I Fmanclal results

Indicator Lme Gams Losses
- code

1 2 3 4

Revenue (gross mcome) 010 3080088

VAT 015 337812

Producnon costs 040 2023244

Results from sales of pnmary products 050 719032

Results from sales of other products 060 14548

Revenues and expenses from other operanons 070 11787

Total gams and losses 080 733580 11787

Pre-tax mcome or loss 090 721793

Actual volume of productIOn 100 2559019
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Ukrame

collective

none

Codes

1801002

00418142

Check sumthousand Hr

Report on the financIal results III 1996

mdustry

Form No 2

Date (year, month, date)

Kupyansk rmlk cannmg plantEnterpnse

Terntory

OwnershIp fonn

State authonty

Type ofactlVIty

Umtof
measurement
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1 Fmanclal results

Indicator Lme Gams Losses
code

1 2 3 4

Revenue (gross mcome) 010 44636403

VAT 015 5307517

ProductIOn costs 040 34128402

Results from sales of pnmary 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 ofproduction 100 33934000

I
I
I
I
I
I
I
I
I



Report on the financIal results 10 9 months of 1997

Form No 2

Date (year, month, date)

I
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Enterpnse

TerrItory

OwnershIp form

State authonty

Type of actlVlty

Umtof
measurement

Kupyansk rrulk cannmg plant

Ukrame

collective

none

mdustry

thousand Hr Checksum

Codes

1801002

I I 01

00418142



1 Fmanclal results

Indicator Line Gains Losses
code

Revenue (gross mcome) 010 21275538

VAT 015 2318006

Production costs 040 15876793

Results from sales of pnmary products 050 3080739

Results from sales of other products 060 115597

Revenues and expenses of other operations 070 271196 68893

Total gams and losses 080 3467532 68893

Pre-tax mcome or loss 090 3398639

Actual volume ofproduction 100 20244000

I
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Form No 11 mtp

The reportmg orgamzatIOn Kupyansk mIlk cannmg plant

OwnershIp form Jomt-stock company----------------
Address 26, Lomonosova str , Kupyansk, Ukrame

REPORT ON THE FUEL, THERMAL ENERGY AND ELECTRIC POWER USE

FOR 1995

1 Fuel (as tee - 7700 Ceal/kg)
Types of products and Umt Product code Lme Producnon Actual use per umt of Use per overall

work byZKP number output! productIOn productIOn
work output for the

completed
reportmg period

for the same for the Actual
perIOd of the reportlOg

preVIous year perlod

ThennaJ energy Gcal 633 1803 1803 114

Other mdustnaJ use of 9010 70
bOiler fuel

Total mdustnal use of 9100 184
bOIler fuel

Domestlc use 9200

Total use ofbol1er fuel 9300 184
(hnes 9100+9150+9200)

2 Thermal energy (steam and hot water)
Types of products and Umt Product code Lme Producnon Actual use per umt of Use per overall

wort.. byZKP number output! productIon productIOn
"ork output for the

completed reportmg period

for the same for the Actual
perlod ofthe reportlOg

preVIOUS year perlod

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 mdustnal use 9010 13621

Total mdustnal use 9100 40676

DomestIc use 9200 4919

Total use (hnes 9300 45595
9100+9200)

Sources ofown supply Gcal 9710

from bOiler umts 9720 633

from outside supphers of 9810 47711
the same mmIstry



3 ElectrIc power
Types of products and Umt Product code Lme ProductIon Actual use per umt of Use per overall

work byZKP number output! productIOn production
work output for the

completed
reportmg period

for the same for the Actual
period ofthe 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 mdustnal use 9010 1386

Total mdustnal use 9100 5516

Domestic use 9200 80

Overall use (lmes 9300 5596
9100+9200)

I
I
I
I
I
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I
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Form No 11 mtp

The reportmg orgamzatIOn Kupyansk mIlk cannmg plant

Omnershlp form JOint-stock company

I
I
I
I

Address 26, Lomonosova str , Kupyansk, Ukrame

I
I
I
I
I
I
I
I
I

REPORT ON THE FUEL, THERMAL ENERGY AND ELECTRIC POWER USE

FOR 1996

1 Fuel (as tce - 7700 Ccal/kg)
Types of products and Umt Product code Lme Producbo Actual use per umt of Use per overall

work byZKP number n output! productIOn productIOn
work output for the

completed reportmg penod

for the same for the Actual
perIod of the reportmg

previous year perIOd

Thennal energy Gcal 01200880 0030 1042 1803 1803 188

Other mdustnal use of 9010 10
botler fuel

Total mdustnal use of 9100 198
botler fuel

Domestic use 9200

Total use of bOiler fuel 9300 198
(hnes 9100+9150+9200)

2 Thermal energy (steam and hot water)
Types of products and Umt Product code Lme ProductIOn Actual use per umt of Use per overall

work byZKP number outputJ productIOn productIOn
work output for the

completed reportmg penod

for the same for the Actual
penod ofthe report.

prevIous ng
year penod

Butter tonnes 9221010000 2490 1087 3200 3200 3478

Canned mllk thou cans 922700000 2560 29890 807 807 24121

Whole mllk products tonnes 922000000 2510 5926 106 106 628

Mountam cheese tonnes 9225000000 2500 17 1560 1560 27

Other mdustnal use 9010 4428

Total mdustnal use 9100 32682

Domestlc use 9200 7442

Total use (hnes 9300 40124
9100+9200)

Sources of own supply Gcal 9710

from botler umts 9720 1042

from outslde supphers of 9810 42392
the same minIstry



3 ElectrIc power
Types of products and Umt Product code Lme ProduclJon Actual use per umt of Use per overall

work byZKP number output! productIOn productIOn
work output for the

completed
reportmg perIod

for the same for the Actual
perIod ofthe reportIng

- preVIous year -penou

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

RefngeratlOn tonnes 9225000000 2500 17 708 708 12

Other mdustnal use 9010 339

Total mdustnal use 9100 5686

Domestic use 9200 80

Overall use (lmes 9300 5766
9100+9200)
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Form No 11 mtp

The reportmg orgamzatIOn Kupyansk mIlk canmng plant

OwnershIp form Jomt-stock company----------------
Address 26, Lomonosova str , Kupyansk, Ukrame

REPORT ON THE FUEL, THERMAL ENERGY AND ELECTRIC POWER USE

FOR 9 MONTHS OF 1997

1 Fuel (as tee - 7700 CeaJJkg)
Types of products and Umt Product code Lme ProduclJon Actual use per umt of Use per overall

work byZKP number output! productIOn productIOn
work output for the

completed reportmg period

for the same for the Actual
period of the reporlJng

preVIous year period

Thermal energy Gcal 01200880 0030 1484 1803 1803 268

Other mdustnal use of 9010 8
boiler fuel

Total mdustnal use of 9100 276
boIler fuel

Domestic use 9200

Total use ofbOIler fuel 9300 276
(Imes 9100+9150+9200)

2 Thermal energy (steam and hot water)
Types of products and UOIt Product code Lme ProduclJon Actual use per umt of Use per overall

work byZKP number output! productIOn productIOn
work output for the

completed reportmg 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 6293 19302

Whole mIlk products tonnes 922000000 2510 4003 106 106 424

Mountam cheese tonnes 9225000000 2500 9 1560 1560 14

Other mdustnal use 9010 3949

Total mdustnal use 9100 28553

DomestIc use 9200 3800

Total use (hnes 9300 32353
9100+9200)

Sources ofown supply Gcal 9710

from bOIler umts 9720 1484

from outSIde supphers of 9810 32509
the same mInIstry



3 Electnc power
Types of products and Umt Product code Lme Produchon Actual use per umt of Use per overall

work byZKP number output! productIOn productIOn
work output for the

completed
reportmg period

for tbe same for tbe Actual
perIOd of the reportmg

preVIous year period

Butter tonnes 9221010000 2490 1520 83 83 126

Canned mIlk thou cans 922700000 2560 30672 273 273 837

Whole mIlk products tonnes 922000000 2510 4003 13 13 52

Mountam cheese tonnes 9225000000 2500 9 708 708 6

RefrigeratIOn Gcal 9980000152 2530 4980 757 757 3770

Other mdustnal use 9010 164

Total mdustnal use 9100 4955

Domesttc use 9200 55

Overall use (lmes 9300 5010
9100+9200)
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D.2 Totalized energy use indicators according to the plant
data
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Electnc power use lD 1996

Supply Use, kWh

Period KWh Canned Butter WMP Powdered Cheese Stores Sales Domestl CoolIng MIlk
mIlk mIlk outside c use glue

January 299715 27391 52766 214804 1704 1640 10320

February 270334 36077 68,742 153097 1704 1115 13100

March 445117 \14 111 115776 173,968 13,472 852 1149 10100

Total 1015166 204579 237284 541 869 13472 4260 3904 33,520

Apnl 476773 87247 141224 161020 90936 1704 1201 9280

May 615757 174604 175473 1666664 106,092 1704 1300 7102

June 672 497 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 386629 708

August 726248 78542 19422 4199 82080 1262 7800 1000 535683 3540

September 530464 105 159 97\1 6201 18313 708 \181 7720 3000 405620 708

3 quarter 1 850,760 301,309 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 460718 74774 4136 6929 0 1416 1022 10000 7000 387531

November 329830 37619 1328 8814 0 708 2698 8320 7000 270563

Electnc power use by types of products lD 1997
Supply Use, kWh

Period kWh Hr Butter Canned WMP Powder Cheese Coohng Domes- Sales Stores
mIlk mIlk tiC use outside

January 299906 24937 2988 41305 12 23591:J 10,000 12600 2144

February 277795 23530 3403 40650 2002 215091 10000 11900 533

March 432737 33146 4814 68250 1690 346058 10000 11300 445

1 quarter 1,010,438 81,613 11,205 150,205 4004 797,064 30,000 35,800 3122

Apnl 460929 35704 5727 60060 2678 708 396380 10000 \I 100 672

May 492845 38164 10 043 79388 8047 708 390917 5000 7600 1260

June 592 334 47384 20501 147120 7384 30780 708 387698 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 739581 59070 24236 157603 9113 37278 1416 510097 2000 8400 1808

August 871 974 66481 27390 147338 8970 40,698 1416 655506 2000 8400 1566

September 813565 60236 26975 95659 11505 50,274 2124 628629 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 837737 51,701 159,030 7080 3,766,741 55,000 87,100 11,165

\~



Thermal energy use by periods and types of products III 1996, Gcal

Supply Use

Period Sugar Canned Butter Powdere MIlk glue WMP Cheese Sales outside
plant mIlk d mIlk

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 umt of 218 656 98 0 0742 2
production

Apnl 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 umt of 0785 233 8,00 0 044 14
production

July 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 062 280 695 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 umt 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 0896 333 734 13 048 142
productIOn

I
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Natural gas use In 1997, cubIc meters

Can makmg workshop

PerIod Total, CUbIC meters Can makmg, thousand Use per one can
cans

January 200 721 0278

February 230 787 0292

March 450 2088 0216

1 quarter 880 3596 0245

Apnl 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 I 1100 3764 0292

3 quarter 3160 10,793 0293

9 months 6330 23,964 0264

October 760

Thermal energy use per umt of productIOn by months of 1997
PerIod Canned mIlk Butter WMP Powdered mIlk Cheese JUIce

January 220 836 277

February 148 666 063

March 093 356 050

1 quarter 157 574 073

Apnl 094 367 050 200

May 061 320 o11 200

June 068 320 011 8 11 200

2 quarter 0716 327 016 811 200

1 half-year 096 386 027 811 200

July 054 2 11 010 925 188

August 056 1 73 o 11 732 188

September 060 206 011 767 148

3 quarter 0564 195 0105 797 169

9 months 0708 2536 0158 800 186



Steam use m condensed mIlk workshop m summer season

I Vacuum pan umt

1) Total steam consumptlOn by one BURANG vacuum pan IS 3500 kg per hour

In summertime two vacuum pans are operated daIly, runtime of two vacuum pans per day IS

- vacuum pan #1 - 20 hours

- vacuum pan #2 - 20 hours

Total overall steam consumptlOn of two vacuum pans

3500 x 40 =140,000 kg/day

Notes

1 Dally two vacuum pans run sImultaneously

2 ReqUIred steam parameters

P = 6 8 10 atm, t =19ff

2) Steam use ofpasteunzmg IS

450 x 10 =4500 kg,

lOIS No 1 pasteunzmg umt dally runtime m hours

OperatlOn of two pasteunzmg umts

4500 + 4500 =9000 kg

Total Overall steam consumptlOn for pasteunzmg IS 9000 kg daily

Steam parameters P = 5 atm, t =180 -190 °c

II Condensed mIlk coolIng umt

1) Total daily runtime of vacuum coolers IS 24 hours

One vacuum cooler uses 1900 kg of steam per hour, daily of steam for coolmg

1900 x 24 = 45,600 kg per day

2) Low pressure steam use for tank steammg and pIpmg stenhzatlOn

,..,6000 - 7000 kg per day, Qhour =292 kg per hour

III Steam use for sugar syrup preparatIon

Daily 8500 kg per day, Qhour = 500 kg per hour

IV Steam use for can sterIlIzatIon m the cannmg umt

2200 kg per day, Qhour = 129 kg per hour

Low steam pressure IS used m syrup preparatlOn and packmg umts

Hourly maXImum load IS as follows

• for vacuum pans two vacuum pans - 3500 + 3500 kg = 7000 kg per hour

• for pasteunzmg - 450 + 450 = 900 kg per hour,

2) vacuum coolers

I
I
I
I
I
I
I
I
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In the summer season vacuum pans #1 and #2 WIth tubular pasteunzers can run sImultaneously
for up to 4 hours a day BOllmg cycle IS one hour

sImultaneous hour1v steam consumntlOn for-three vacuum coolers
~ .

1900 + 1900 + 1900 = 5700 kg per hour

Low pressure steam use for stenlIzmg eqmpment and coolIng pIpmg

Q =292 kg per hour

3) steam use for sugar syrup preparation

500 kg per hour

4) steam use for can stenhzatlOn m the packmg umt

Q =129 kg per hour

# EqUipment Steam pressure, Steam use, Runtime, hours Total steam use
atm kg/hour of w/shop, kg

1 Vacuum pan # 1,8000 kg 8 3150 24
of mOIsture evaporatIOn
per hour
Tubular pasteurizer #1 5 320 24

2 Vacuum pan # 2 8 3150 staggered
Tubular pasteurizer #2 5 320

3 MIlk dryer VRA-4 12 3100 24

4 PasteurIzmg and coolmg 5 no >500 11
umt OPL-I0

5 MIlk glue production lIne 5 480 24

6 MIlk glue dryer 5 400 20

7 Cleanmg solutIOn tanks V
= 10 CUbIC meters, 3 umts 15 500 24

Total 12

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

Steam use of powdered mIlk workshop III summer season

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

to air = 3°C

to network water = 55°C at the exchanger output

Qsteam =1200 kg per hour

\~



Techmcal specIficatIOns of steam usmg eqUIpment of WMP workshop

# Type and model of Qty T, DC Steam pressure, Steam use, Average dally
eqlpment 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 1 150 003-004 380 6
TKOUN for mIlk

4 PasteUrIzer coohng umt 1 150 300 kPa 86 8
OPK-5

5 PasteurIzer coohng umt 1 150 400kPa 340 8
OP2-U-15

6 RZ-OZU-O 35 mIlk 8 150 003-005 100 2
starter umt

7 Crate washmg machme 1 150 02-03 250 4
Il-OF3

8 Ya-OMP washmg statIOn 1 150 015 160 6

9 Chemical washmg umt 1 150 005 600 4

10 Ya9-UPT cheese hne 1 005 005 225 5

11 Long-hfe milk sterIhzer 1 150 8 kg/cm2 400 8

I
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NegotIated (contracted) demand III 1997 (simIlar III 1995 and 1996)

January - 1000 kW
February - 1000 kW
March - 1000 kW
Apnl - 1100 kW
May - 1300kW
June - 1600 kW
July - 1700 kW
August - 1400 kW
September - 1200 kW
October - 1000 kW
Novembe - 1000 kW

December - 1000 kW



Thermal energy, Gcal, receIved from sugar plant

Month Thermal energy 10 Gcal

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

I
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D.3. Results of measurement of parameters of energy
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As the result of the analysIs of the stearn dIstnbutIOn system It was establIshed that though the
mam pipelmes are msulated many branch hnes and condensate pIpmg do not have such msulatIOn

The detaIls of non-Insulated pipIng are given In the table below

Purpose of pipIng W/shop Length, Diameter, t,OC Qtyof
meters mm valves

Safety valve SDU 1 219 188 188

Steam plpelme SDU 8 102 100 97 95

Hot water plpmg SDU 15 89 60 60 60

Steam plpelme SDU 3 219 170

Steam plpelme CMW 2 50 100 3

Steam plpelme CMW 3 76 176 2

Steam plpelme CMW 4 89 183

Steam plpelme CMW 4 76 156 155 1

Condensate tank SDU 3 1500

Hot water tank SDU 8 2500
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E. PLANT PHOTOGRAPHS
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<I>parMeHT napOnpOBO.n;a B paHOHe TemIOnyHKTa

Steam pIpmg sectIon at steam dIstnbutIOn umt

YCTaHOBKa ,l(ml nOJIyqeHHH JIe.z:VIHoH BO,l(bI

ChIlled water generator

E 1
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AMMMaQHa.sI KOMnpeCCOpHa.sI KOM6MHaTa

PaCnpe,IJ,enHTenhHbIH KOnneKTOp nO,IJ,aQM aMMHaKa nOTpe6HTen.sIM

Ammoma compressor room of the plant
Ammoma supply dIstnbutIOn umt

E2
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F. CONVERSION FACTORS
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Currency rates of exchange

1 hnvma - local currency umt

Ihnvma = US$O 54 as ofDecember 1997

ConversIOn factors

1 cal = 4 187 J

1 Ccal = 4 187 kJ = 3 968 BTU

1 Gcal=4187x 103 =4187GJ

1 BTU = 1055 J = 1 055 kJ = 1 055 x 10 3 MJ

Power

1 W=3 6x 103 J=3 6kJ

1 kW = 3 6 x 103 kJ = 3 6 MJ = 860 Ccal

1 MW = 3 6 x 103 MJ = 860 Ccal

1 Ccal = 1 163 x 10 3

1 Gcal = 1163 kW = 1 163 MW

1 kW = 0 102 HP (bOIler)

1 kW = 1 34 HP (mech)

Pressure

1 kg/cm = 1 atm

1 atm= 101325 kPa= 01 Mpa

1 bar = 105 Pa = 100 kPa = 0 1 Mpa

Length

1 mrn =003937 In = 0 00328 ft

1 cm = 0 3937 In = 00328 ft

1 m = 3937 In = 3281 ft



WeIght

1 gram = 2 2046 x 10 3 Ib

1 kg =2,2046 Ib

1 t = 1000kg = 22046 X 103ft

1 em2=0155 square m =1 076 x 10 3 ft

1 m2 = 1 55 X 103 square m= 10 76 square ft

Volume

1 m3 =3531 eu ft = 10001

11 = 35 31 x 103 eu ft

11 = 0 264 US gal

Heat content

1 kJ/kg = 0 43 BTU/lb

1 kJ/m3 = 2684 x 10 3 BTU/eu ft

1 MJ/m3 =2684 BTU/eu ft

1 Ceallm3 = 4,187 kJ/m3 = 0112 BTU/eu ft

Temperature

I
I
I
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G. ABBREVIATIONS AND UNITS OF MEASUREMENT
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