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PREFACE

As part of DelIvery 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 of project replIcatIOn at SImIlar enterpnses and Its access as a
demonstratIOn facIlIty to other plants

ThIS report detaIls the findmgs of BURNS & ROE ENTERPRISES, Inc energy report
performed at the Yalta meat processmg plant
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1. EXECUTIVE SUMMARY

1.1. Introduction

The Yalta meat processmg plant IS a modem dynamIcally growmg enterpnse and one of the
largest m ItS sector m the Autonomous RepublIc of Cnmea

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 ofIntematIOnal development referred as DelIvery
Order #30

ThIs project consIsted ofperformmgtwenty four audits ofmdustnal enterpnses m Ukrame The
purpose of the proJectwas to develop UkraIman energy servIce company (ESCO) capabIlIties To
accomplIsh thIS task Bums and Roe Enterpnses, Inc (the pnmary contractor) hIred UkraIman
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 ESCO trammg

An energy audIt team made up ofone US expert and two UkraIman engmeers carned out energy
audIt November 24 through 28, 1997 m complIance WIth the ObjectIves of the project and prepared
the report

Smce these mdustnes are very large a one week SIte VISIt IS not suffiCIent to adequately audIt the
entire facIlIty In many cases It was necessary to focus audItmg efforts on one system or only a
portIOn ofthe 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 hInng the engmeers tramed under thIs project to contmue thIs work,
whIch WIll result m a complete understandmg ofenergy usage WIthIn the plant, as well as a complete
lIstmg of all potential energy Improvement projects

1.2. BrIef survey

• Yalta meat processmg plant IS functIOnmg stable by Ukramian standards

• As expected, the audIt group found a lot of attractive opportumtIes 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 accomplIshment 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 up over 50% and out of total electnc
power use over 70% are used for refrIgeratIOn 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 the mcrease of effiCIency of steam use m thermal
treatment umts and by Improvmg thermal msulatIOn of steam and condensate pIpelInes

• ReductIOn of electnc power use can be achIeved through effiCIent generatIOn and use of
coolmg and automatic control of cold storage room temperatures
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1.3. RecommendatIons

RecommendatlOns lIsted m the report WIll Improve energy efficIency of the plant, reduce the
costs and consolIdate competItIveness of the enterpnse In the table 1 1 below several Energy
ConservatlOn OpportumtIes (ECO) wIth short-term payback are descnbed as well as estImates of
reductIOn of cost and sImple payback ofmeasures wIth ImplementatIon terms ofless than one year
For example, ECO #1 "Energy management"wI1l mstItute 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 ofany systems resultmg m energy savmgs

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
performmg energy audIts

ECG #2 "Replacement of steam traps m the steam consummg systems" WIll reduce steam
consumptIOn WIthout detenoratmg thermal specIficatIOns of the eqUIpment WIth concurrent
Improvement ofof Its thermal potentIal use m the thermal treatment chambers and m fat extractIOn
urnt

ECO #3 "Condensate recovery from thermal treatment chambers" WIll reduce natural gas and
expenSIve cnemically treated make-up water-consumptIOn by mstallatIOn of steam-dnven pump for
condensate pumpmg from sausage cookmg umt to the boIler house

ECO #4 "Thermal msulawn of steam and condensate pIpmg" WIll reduce dIrect heat losses at
the sectlOns of 637 m long

ECG #5 "Improvement of combustIOn effiCIency m the DKVR-2 5-13 bOIlers" WIll boost
combustIOn effiCIency m the boIler by optimIzatIOn ofnatural gas finng and, consequently, reduce
gas consumptlOn

ECG #6 "Energy effiCIent lIghtmg ofthe plant" by mstallatIOn of 171 energy effiCIent lIghtmg
fixtures mstead of DRL-400 and Incandescent lamps of the plant IIghtmg system WIll Improve
relIabIlIty and save electnc power

Table 11 List of energy conservation opportumtIes (ECO)

ECO DescnptlOn Electnclty Natural Water Annual Project SImple
# savmgs 1000 gas savmgs savmgs I 000 savmgs $ cost, (1997 payback

kWh 1000m' m' (1997 pnces) pnces) years

I Energy management 1040 720 3,000 8000 14,200 18

11 Steam trap 389 3200 2,640 08
replacement

III Recovery of 266 1,410 5,700 4

condensate

IV Condensate plpmg 1209 6415 9,500 1 5
msulatlOn

v Improvement of 2543 2110 6,500 3

combustIOn efficiency
m DKVR-2 5-13 boIler

VI Energy effiCient 435 1,915 2150 12

hghtmg of the plant

VII Total 1475 2838 3000 23050 40,690

CapItal mvestment to the amount ofUS$2,640 mto energy effiCiency Improvement WIth short-term
payback (ECO # 02) WIll lead to annual savmgs ofUS$3,200, reductIOn of natural gas use by 389
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thousand CUbIC meters Investment ofUS$38,050 mto energy efficIency WIth payback penods of
more than 1 year (ECO # 01, 03, 04, 05, 06) wIll lead to annual savmgs ofUS$19,850 and WIll cut
down electnc power use by 1475 thousand kWh, water use by 3,000 CUbIC meters and natural gas
use by 244 9 thousand CUbIC meters

Total reductIOn m electnc power use wIll be at 147 5 thousand kWh (16% of the 1996 use), water
3,000cublC meters (10%) and m natural gas at 283 8 thousand CUbIC meters (40%)

Total reductIOn of emISSIon ofhazardous substances due to ImplementatIOn of the proposed
measures wIll be 2 68 tons mcludmg 0 65 ton of solId partIcles, 0 11 ton of carbon OXIde, 0 46 ton
ofmtrogen OXIdes, 1 46 tons of sulphur OXIde

The ECOs above can be Implemented at vanuos 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 thmk of the Importance of energy and energy
costs on the operatIOn of the plant

For the Yalta Meat Processmg Plant as WIth most mdustnes m Ukrame prevIOusly energy costs
made up an mSIgmficant share m 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 Yalta Meat Processmg Plant, energy costs are now about five percent ofthe cost of
productIOn

WhIle energy and energy costs are now well understood by the Yalta Meat Processmg Plant staff,
there IS the tendency to thmk mamly of havmg to Implement large projects WIth the mtent ofsavmg
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 umt mIght be low For mstance, the
mstallatIOn of steam traps mIght not seem as attractIve as mstallmg a large project such as ammoma
compressor room modIficatIOn 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 mdustnes m Ukrame have a person or persons who are referred to as energy engmeers These
specIalIsts are responsIble for unmterrupted energy supply of necessary qualIty and amounts to
productIOn lInes, 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 remammg 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 months and
years to determme any vanatIOns m consumptIOn, IdentIfy causes of them and make deCISIons on
the necessary energy consumptIon remedIal measures to prevent umeasonable 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 OpportunItIes, certIficatIOn oftechnoiogles and eqUIpment for energy effiCIency They should
see that all cost effectIve energy Improvements are Implemented, begInnmg WIth Items IdentIfied m
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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 gas 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 mdustrIes gIves a benchmark by WhICh the sectIOn can be evaluated And m mdustnes m
Ukrame, where energy effiCIency IS Just at Its mfancy, the percentage goal could even be hIgher
Some mdustnes 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 ofEeOs lIsted m the table IS planned followmg completIOn of regular phases of the
project m accordance WIth Attachment A to the Memorandum ofUnderstandmg ofFebruary 19,
1998
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2. GENERAL/ BACKGROUND

Name - Open Jomt-stock company "Yalta meat processmg plant"

Managmg dIrector - Adam AbusemovlCh Dadayev

ChIefengmeer - Alexander Viadimirovich Pushm

Phone No (0654) - 34-70-49, 34-73-62

Fax No (0654) - 34-70-50

MaIl address UKRAINE 334233 Yalta, Isobdna str 1

2.1. The enterprise hIstory

The Yalta meat processmg plant enterpnse was commIssIOned m 1966 The pnmary actIvItIes
compnse the followmg purchase and slaughter ofcattle, productIOn and sales of sausages and meat
products The enterpnse covers the area of 1 8 hectares In 1994 the enterpnse was converted Into
an open Jomt-stock company wIth collective form of ownershIp The stock capItal ownerslnp as
shown m the Table 2 1

Table 2 1 OwnershIp of capItal and dIstrIbutIOn of stock

Name of stockholder Value, In thousands of hrIvmas %

Statutory capItal, mcludmg 1 841 75 100

• Property of the labor collectIve 13629 74

• Property of legal bodIes - 331 51 18
agnculturalproducers

• Property of natural persons 14734 8

Presently there are no Jomt ventures WIth foreIgn companIes though an actIve effort IS applIed In
thIS dIrectIOn

There are the followmg bUIldmgs and constructIOns withm the terntory ofthe enterpnse

• the mam processmg bUIldmg compnsmg the followmg,

• sausage workshop,

• culmary workshop,

• fat extractIOn workshop,

• delIvery UnIt,

• ammOnIa compressor room,

• personnel pnvate premIses ofthe plant,

• bOIler house,

• electnc and mecharncal workshop,

• speCIalIzed workshop WIth a slaughterhouse,

• office (admInIstratIve) bUIldIng,

• motor transport mamtenance workshop,

• wastewater treatment faCIlItIes

OrganIzatIOnal structure IS shown on FIg 2 1

The capItal assets after 30 years of operatIon possess a SIgnIficant degree of wear and reqUIre capItal
overhaul whIch IS gradually bemg carned out by the enterpnse
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2.2. Recent production

Currently the pnmary actIVItIes of the enterpnse are the followmg

• purchase and slaughter of cattle,

• productIOn and sales of sausages and meat products,

• orgamzatIon of wholesale, retaIl and propnetary trade
The enterpnse supphes commerCIal networks ofYalta and Autonomous Repubhc ofCnmea wIth
the followmg fresh meat, boIled, drIed and smoked sausages, smoked and dned ham, bacon and
pork, pre-processed meat, ground meat, food fats The repubhcan enterpnses are supphed wIth
techmcal-purpose fats, bone meal

The enterpnse carnes out reonentatIOn of ItS productIon by reductIon ofbOIled sausages output and
Increase of output of smoked and dned sausages and other meats wIth longer shelf lIfe for delIvery
to other parts ofUkrame

The enterpnse owns three specIalIzed stores

Average number of the plant employees IS 260

2.3. Significance of the sector for the national economy

The plants of SImIlar sector eXIst m almost all regIOns of Ukrame Total number of them IS around
2300 mcludIng 9 large meat processIng complexes producmg meat products and sausages There
are 7 SImIlar enterpnses m the Autonomous RepublIc of Cnmea

The enterpnse has an mSIgnIficant share of output volume wlthm Ukrame, however, for the
Autonomous RepublIc ofCnmea It has a substantIal Importance smce It IS currently one of the two
plants of the same sector whIch operate and meet the needs of the republIc In sausages and meat
products at the peak of the vacatIon season
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3. CURRENT STATUS OF PRODUCTION

3.1. Total capacity of plant

The desIgn capacIty of the enterpnse ensures output of30 tons of sausages per day or 10 000 tonnes
per year

3.2 Recent production: 1997 vs. 1995 and 1996

In 1995-1997 the enterpnse operated at reduced capacIty due to the fall ofthe purchasmg power of
the populatIOn and the Impact of the seasonal factor Thus dunng summer vacatIOn season (June
August) productIOn output nses threefold In companson wIth the wmter months Output volumes
are gIven m Table 3 1

Table 3 1 ProductIOn output

Item VOlt 1995 1996 1997 % 1996 to 1995

1 Slaughtered meat tonnes 147 368 193 250

2 Sausages tonnes 1404 1262 683 90

3 Pre-processed meat tonnes 286 131 39 46

4 Food fats tonnes 25 38 16 132

5 Bonemeal tonnes 118 102 64 864

6 ProductIOn output - total thou of
- at current pnces hnvnas 49597 70673 40766 -
- at comparable pnces 64340 63028 38326 98

The analysIs ofthe data from the table shows that the absolute productIOn output m 1996 as
compared to 1995 were as follows slaughtered meat - 250%, sausages - 90%, pre-processed meat
46%, food fats - 132%, bone meal- 86,4%, productIOn output at comparable pnces - 98% Average
monthly output m 1997 as compared to 1996 have a tendency toward reductIOn and are
correspondmgly as follows 697, 72 2, 39 4, 56 2,836,81 1%%

3.3. Current trend: prospects of development

Marketmg, productIOn and technIcal servIces of the plant carry out work for the future development
ofthe plant

The enterpnse solves the problems ofthe sales market expanSIOn by openmg two speclahzed stores
outsIde the CIty ofYalta, reconstructIOn ofthe mam productIOn buIldmg IS underway, new hIgh
output eqUIpment IS bought, m partIcular, sausage chppmg and other machmery of German and
Austnan manufacture have been bought and mstalled In 1997 for the purposes ofreconstructIOn
and purchasmg ofnew eqUIpment US$ 300 000 were Invested ProductIOn uruts of the plant In

cooperatIOn WIth the Hunganan mvestors work on productIOn of SalamI sausages All thIs pomts at
the fact that the plant sees ItS own prospects ofdevelopment and considenng Improvement ofSOCIal
and economIC SItuatIOn m the Autonomous Repubhc ofCnmea and development ofrecreatIOnal
busmess It IS able to sharply mcrease the product output

3.4. Exports vs. domestic production
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and economIC sItuation m the Autonomous RepublIc of Cnmea and development ofrecreatIOnal
busmess It IS able to sharply mcrease the product output

3.4. Exports vs. domestic production

The Yalta meat plant does not carry out export operatIOns

12



4. FINANCIAL STATUS OF PLANT

4.1. Currency vs. barter

The Yalta meat processmg plant does not carry out barter operatlOns Payments m hard currency
only for Imported eqUipment

4.2. VIability of plant

Pnmary financIal results are shown m Table 4 1 TheIr analysIs shows that net profit m 1996 larger
than m 1995 by 24 7%, gross mcome IS also growmg

Table 41 PrImary financIal results III min Hr

Indicator 1995 1996 1997 (9 months)

1 Gross mcome 5928 6606 5341

2 VAT (20%) 0992 1094 0794

3 ProductlOn costs 4294 4711 4045

4 Pre-tax profit 0642 0801 0502

5 Actual productlOn output 3244 6703 4451

The data m Table 4 1 show that m 1996 as compared to 1995 gross mcome grew by 111 4%,
productlOn costs by 1097%, actual productIOn output by 2066% that m companson WIth the data
from Table 3 1 charactenze general declIne ofproductIOn output m phySIcal terms and gIVen profit

-Increase by 403% they aHow uS to drdw [he conciuslOn ofsIgnrficant Impact of the 1996 mdexation
(reassessment) ofcapItal assets on the financial results ofthe plant
ConfirmatlOn of thIS IS the change ofresIdual cost of capItal assets gIven m the statIstIcal report by
the form 1liThe balance of enterpnse as of 01 01,1997" (lIne 010) where It IS shown that as of
January 1, 1996 the cost was Hr 575295 and as of January 1, 1997 It was Hr 36240751 e It rose
63 tImes
Average monthly mdICators of 1997 as compared WIth the ones of 1996 are respectIvely as follows
(accordmg to the Items ofTable 4 1) Item 1 - 107,8%, Item 3 - 1152%, Item 4 - 83 3%, Item 5 
885%
The values of cost mdlcators of 9 months of 1997 can de explamed by takmg mto account
productlOn output declIne m phySIcal terms over the same penod as compared to 1996 (see Table
3 1), general stabIlIzatIOn of the natIonal currency and certam growth ofproductlOn of a range of
better qualIty and higher-pnced output
Hence, dIfferent cost bases m 1995, 1996 and 1997 do not allow us to objectIvely VIew relatIve
effiCIency of operatIOn per each year Certam evaluatlOn can be made by plant VIabIlIty mdicators m
Table 4 2 whIch contams satIsfactory values of stable finanCIal SItuatIOn of the plant over the
studIed penod

Table 4 2 Indicators of finanCIal stabilIty

Indicator 1995 1996 1997 (9 months)

1 ProfitabIlIty % 13 16 11

2 LIqUidIty factor 244 386 339

The plant has no debts
All mcommg and outgomg bIlls are collected each year and kept m the books
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5. ANNUAL ENERGY CONSUMPTION AND COSTS

5.1. Annual consumption, 1995, 1996 & 1997

The basIc types of energy used at the Yalta meat processIng plant are electrIc power, natural gas and
potable water purchased from "[he Ul1my orgamzatIOns Thennal energy IS generated as saturated
steam at 6 kg/cm2 pressure by the In-place boIler house eqUIpped wIth two DKVR-2,5/13 bOIlers
The breakdown ofannual consumptIOn and costs of these energy sources IS shown In table 5 1
below ElectrICIty and natural gas make up 739 percent and 26 1 percent of the total energy used
by the plant However, the share ofcosts IS dIfferent electncIty - 38%, natural gas - 50%

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

Energy Annual Use Annua Share of Annua Share of
I Use Energy I Cost, Annual

III Use, % US$ Cost, %
GCals

Electnclty 1,081,400 kWh 930 22 47,822 38

Nat Gas 7509 thousand cu m 3290 78 62,374 50

Water 29,543 CUbIC m - - 14,772 12

Total - 4,220 100 125,028 100

FIg 5 1 shows dIstnbutIon of energy use by types of energy carners The breakdown of annual
energy consumptIOn and costs IS shown In FIg 5 2 through 5 4

liJ 38,0%

050,0%
!:J ElectrIc power use, $

II Water use, $

ONatural gas use, $

1112,0%

FIg 5 1 DIstrIbutIOn of energy costs In 1996
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Energy use In Yalta meat plant In 1996 and 9 months of 1997

Electricity use, kWh Natural gas use, 1000 m3 Water use, m3

Month 1996 1997 1996 1997 1996 1997

January 77,703 73,504 79 44 2,380 1,034

February 71,615 60,497 63 45 2,394 1,875

March 48,215 54,837 525 43 2,387 1,680

April 77,693 78,100 53 38 2385 1,457

May 83,695 82,837 47 32 2,389 1,363

June 97,836 92,689 45 36 2,387 1,790

July 115,840 107,187 698 42 2,690 1,725

August 148725 116,765 804 35 2,800 1,915

September 107,740 99,004 833 34 2,550 1,675

October 87,763 80,723 769 32 2,506 1,775

November 87,005 51 2,405

December 77,585 50 2,270

Total 1,081,415 7509 29,543
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The total consumptIOn ofelectnclty In 1996 was thousand 1,081 kWh, whIle natural gas
consumptIOn was 750 9 thousand CUbIC meters and water - 295 thousand cubic meters The peak
productIOn penod IS June through October The maxImum natural gas use both In 1996 and 1997
occurred In the peak productIOn summer months and m September 1996 It was 83 thousand CUbIC
meters The peak natural gas and water consumptIOn does not occur dunng anyone month m the
summer but vanes each year dependmg on the delIvery ofmeat

Electncity consumptIOn IS stnctly vaned by the month With the eVIdent maXImum m August (m
1996 the August consumptIOn was 148 7 thousand kWh and In 1997 It was 1168 thousand kWh)
The connectIOn above IS dnven by the refrIgeratIOn needs In the plant AccordIng to the plant
statistical data 82 percent of the total electnclty use were taken up by the refrIgeratIOn plant
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eqUIpment As seen from FIg 5 2 the refrIgeratIOn load IS dnven basIcally by the clImatIc
condItIOns of Cnmea smce the cold storage rooms are also used for keepmg the products of outsIde
customers

The natural gas consumptIon IS dnven by the steam demand ofproductIOn umts Annual
consumptIon of thermal energy m 1996 was 3,290 Gcal and 1,620 Gcal over 9 months of 1997 WIth
the purpose ofcost-efficIent mnmng of the boIler umt the mamtenance organIzatIOn has test-fired
the bOIlers and worked out operatIOn charts accordmg to WhICh specIfic use of fuel at the nommal
finng mode IS 143 78 CUbIC meters per Gcal The analysIs ofthe data of FIg 5 5 and 56 shows that
actual specIfic use of fuel was 228 2 CUbIC meters per Gcal m 1996 and 236 4 CUbIC meters per Gcal
m 1997 whIch can be explamed by frequent startups and shutdowns of bOIlers and meficient
runnmg at the lowered pressure of 6 kg/cm2

Year ProductIOn Thermal energy Other productIOn
consumptIOn, tce production, tce consumption, tce

1995 657 432 225

1996 719 590 129

1997 (9 months) 347 287 60
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FIg 55 DynamIcs of natural gas use by types of productIOn

Year ProductIOn Sausages, Meat and by- Other productIOn
consumptIOn, Gcal products, Gcal consumptIOn, tce

Gcal

1995 2,380 1,478 110 792

1996 3,290 1,329 366 1,595

1997 (9 months) 1,620 1,100 92 428
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FIg 5 6 DynamIcs ofthermal energy use by types ofproductIOn

Year ProductIOn RefngeratlOn Sausages, Thermal energy
consumptIon, ,kWh thou kWh productIOn, thou

kWh kWh

1995 1,072 926 85 40

1996 1,040 852 76 54

1997 (9 months) 687 591 59 35
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FIg 57 DynamIcs ofelectncIty use by types ofproductIon
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5 2. Current tariffs for fuel and energy

The plant pays approxImately US$ll 0 thousand annually for Its energy consumptlOn Energy costs
run approxImately 5 percent of the total productlOn cost Therefore, energy effiCIency measures can
make a slgmficant Impact on the plant's bottom hne

The electnc rate structure IS what IS known m Ukrame as the one-part tanff Once a year the plant
negotIates a contract WIth the utIhty company on the rate for electnc power In accordance WIth thIS
contract the advance payment should be made for the negotiated amount of electnc power
consumptiOn The momtonng over the consumptiOn of contracted amount ofpower IS carned out
monthly by actIve power meters mstalled at the mput feeders The sum of the advance payment IS
determmed as of the tIme ofprevIOUS payment m comphance WIth the attached methodology
(AppendIX No 1 "Annex No 1 to the Contract No 1 ofNovember 28, 1996") The electnclty
consumptiOn hmlts per each month are negotiated and approved one year m advance If the plant
exceeds the maXImum consumptIon hmlt, then the excess amount IS bIlled at ten times the fixed rate
of the contracted amount

The contracted electncal rate IS Hr 0083 per kWh (US$O 044 per kWh)
The natural gas comes to the plant from the CIty pIpelIne and IS used mamly for generatIOn of steam
and hot water at the boIler room and for smgemg of carcasses There are two gas meters at the gas
dlstnbutIOn umt mstalled at two sectIOns The monthly rate for natural gas IS US$83 per 1000 CUbIC
meters

Cold water IS supphed to the meat plant VIa flow meter from the CIty plpelme The cost ofwater IS
US$O 5 per CUbIC meter

5.3. Energy use profile

The productIOn unItS of the plant use the followmg energy sources

• electnc power - ~380/220 V for electnc dnves and hghtmg,

• thermal energy as follows, saturated steam at 4 kg/cm pressure for sausage bOlhng, anImal fat
extractIOn etc, 70°C hot water for hot water supply and space heatmg,

• natural gas for carcass smgemg

The total productIOn output m 1995 through 1997 year IS shown m Table 3 I, energy consumptIOn
mdlcators by the types ofproducts and work are shown m FIg 55,56,57 (accordmg to AppendIX
D, form No 11 mtp)

The plant does not submeter natural gas, thermal energy or electnc consumptIOn at productIOn umts,
plants or by types of products so It IS dIfficult to account accurately for the changes m the plants
overall speCIfic energy use Currently thIS accountmg IS carned out by the economIC office of the
enterpnse by calculatIOn on the baSIS of the deSIgn speCIfic use per umt and productIOn output The
results If the energy and fuel use are reflected m the state statIstIcal reportmg form No 11 mtp
"Report on the use orffuel, thermal energy and electnc power" (AppendIX D)

Due to the same reason It IS dIfficult to develop an objectIVe schematIC of energy use by productIOn
hnes and umts

Summanzed analySIS of the data from the Table 3 1 and FIg 5 5,56,57 shows that calculated
norms of energy consumptIOn m 1995 through 1997 are constant for the standardIzed types of
products and work (thermal energy generatIOn, productIOn of sausages, meat and by-products,
refngeratIOn) IrrespectIVe of the range ofoutput, volumes ofproductIOn etc ThIs seems to
determme the amount of energy resource consumption m the Item "Other mdustnal consumptIOn"
whIch IS calculated as the dIfference between "Industnal consumption" and calculated energy use
by standardIzed types of products and work and where expenses for energy exceedmg the standards
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are reflected The same Item shows the non-standardIzed use by the types of products and work As
the result "Other mdustnal use" was m 1995 342% ofmdustnal use ofnatural gas, 333% of
thermal energy, and 179% and 485% m 1996 respectIvely, 173% and 264% - m 1997 that seem
to be one ofthe fuel and energy savmgs OpportunIties

As mentioned above out of the standardIzed electnc power consumers the largest IS the refrIgeratIOn
system (82% of the mdustnal use) SpecIfic use of electnc power for generatIOn of 1 Gcalof
coolmg IS 892 5 kWh that IS much hIgher than the optimum The refrIgeratIOn system IS another
large energy savmgs source
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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 few years

• In 1991-1992 m the thermal treatment umt of the sausage workshop twelve thermal treatment
chambers were renovated Internal hnmg was modIfied and aIr heaters for vortex aIr flow were
mstalled In 1996 m one of the thermal treatment chambers new doors were mstalled wmch
reduced sIgmficantly steam and hot aIr waste dunng operatIOn However, current state of
thermal treatment chambers IS unsatisfactory

• In cold rooms the roofs are eqUIpped WIth the Renor-type thermal msulatIOn that substantIally
reduces the waste of coolmg

• The ammoma compressor motor capaCIties are exceSSIve, so two electnc motors on two
compressors have been replaced, and more appropnate start-up schedule have been worked out
dependmg on the cold storage room load

• In order to save electncity used for refngeratIOn the plant management m 1996 carned out an
expenment usmg outSIde aIr to cool the products to appropnate temperatures that yIelded
pOSItive results

• In order to speed up saltmg and matunng processes a new technology ofmeat processmg usmg
bnne mJectIOn and vacuum hammenng deVIces Electncity consumptIOn m the refngeratIOn
system fell from two to three times

Other energy savmg Improvements that the plant IS aware of but has not Implemented yet mc1ude

• RenovatIOn of the heated aIr supply system to the steam boIler usmg the heat ofthe boIler
blowdown

• The plant management IS workmg out plans for replacement of the thermal treatment chambers
WIth new ones ( e g CzekIsh) and purchase ofHunganan chmatic treatment umts where
drymg-up and smokmg processes are combmed

• Presently renovatIOns ofthe culmary and sausage workshops are underway, ventIlatIOn systems
are bemg modIfied

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 opportumtIes 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
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7. ENERGY AUDIT
The analysIs of the energy use at the enterpnse gIven m SectIOn 5 of thIS report and study of actual
consumptIOn of energy resulted m workmg-out of energy conservatIOn opportunutIes (ECO)
descnbed below They wIll reduce electncity consumptIOn by 1475 thousand kWh (16% of 1996
consumptIon), 3,000 m3 ofwater (10%) and natural gas by 283 8 thousand CUbIC meters (40%)

These ECOs can be replIcated at other mdustnal enetrpnses and used as standard solutIOns to
common problems

There eXIsts a great opportumty m the plant to Improve ItS energy-efficIency through SImple energy
management measures WhICh are low-cost III nature and wIll have ImmedIate payback to the plant
However, no fonnal energy management plan currently eXIsts that WIll reduce losses related to
operatIOn and mamtenance

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 techmcal background wIth a finn understandmg of steam and electncal energy systems

• be able to work well WIth both plant workers m IdentIfymg operatIOn and mamtenance type
energy-efficIency opportumtIes and also be able to commumcate 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

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

Energy submetermg at the mam workshops
There are four mam productIOn unItS or workshops sausage, culunary, fat extractIOn and
speCIalIsed Each ofthese workshops produces vanous products WIth dIfferent energy content But
due to the lack of submetenng It IS extremely dIfficult to to detennme how the energy IS used over
the entIre plant Furthermore, WIthout thIS mformatIOn It IS ImpOSSIble to determme whIch of the
productIOn unItS IS the most energy effiCIent and whIch reqUIres Improvements by ImplementatIOn
ofenergy conservatIOn measures In order to make the benefits of submetenng matenalIze we
recommend to eqUIp the mam productIon unIts WIth electncity and heat meters

WeatherstrIppmg of doors of the thermal treatment umt

We recommend to repair and weatherstnp thermal treatment chamber doors m order to elImmate
gaps whIle doors are closed The weatherstnppmg matenal should WIthstand temperatures up to
150°C (300°F)

Improvement of energy-efficIency of cold storage rooms
ImplementatIOn ofthe last ECO IS pOSSIble m case ofmtroductIOn of three energy savmg measures

---to reduce energy waste m the cold rooms The first measure focuses on optimIzatIOn of the use of
the cold room space m the wmter and summer seasons to mmimize refhgeratIOn reqUIrements, the
next two focus on mimmIzmg mfiltratIOn of warmer and more humId outSIde aIr mto the cold
rooms, espeCIally dunng the summer months by weatherstnppmg of the doors and mstallatIOn
plastIC curtams

I
I
I
I
I
I
I
I
I

ECO#l INSTITUTION OF AN ENERGY MANAGEMENT PLAN
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There are losses of natural gas at the plant caused by the general economIC status of the plant FIrst
of all these are losses due to low load on the plant capacIty and, therefore, operatIOn of the bOIler
every other day that leads to addItIonal use of natural gas to warm up the boIler at the start WhICh
consumes up to 30,000 CUbIC meters of gas BeSIdes, the boIler operates m mefficient mode at the
reduced steam pressure of 6 kg/cm2 wmch causes the waste of27,600 CUbIC meters per year Hence,
"forced" losses amount to 57,600 CUbIC meters (11 3%) or US$4780
Smce the plant pays approxImately US$11 0,000 annually m energy bIlls and gIven the nse of
electnc power use m 1997 over 1996 potentIal savmgs more than lIkely that savmgs m the range of
10 percent WIll be possIble, 1 e US$II,OOO and 72,000 CUbIC meters of natural gas, 3,000 CUbIC
meters ofwater and 104,000 kWh of electnc power

The SImple payback for mstItutmg an energy management plan IS

SP = $14,200/ ($11,000-$3,000) = 1 8 years

See detaIls of thIS ECO m AppendIx AI, ECO #1

I

ECO#2 REPLACEMENT OF STEAM TRAPS

The eXIstmg steam traps are the ongmal ones that were mstalled when the plant was bUIlt 25 years
ago These traps are no longer functIOmng properly allowmg lIve steam to leak through to the
atmosphere

It IS recommended that the eXIstmg steam traps be replaced WIth new mverted bucket type steam
traps There are two key advantages WIth thIS type of trap the trap has a SImple deSIgn WIth only
one movmg mechamsm and IS therefore SImple to dIagnose and mamtam, and thIS type of trap IS
more reSIstant to water hammer damage whIch IS often present m batch operatIOns

Therefore, Annual Cost Savmgs from steam trap replacement IS $3,200/year or 38,900 CUbIC meters
of natural gas

SImple Payback IS 0 8 years (10 months)

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

ECO#3 RECOVERY OF CONDENSATE FROM THE THERMAL TREATMENT
UNITS

ApproXImately 50 percent of the condensate generated from the steam supplIed to the thermal
treatment umt IS presently dramed to the sewer system ThIS loss occurs because the condensate
return system relIes on the steam pressure to push the condensate back to the boIler room

It IS recommended that a new steam powered pump be mstalled near the thermal treatment umt to
pump condensate generated m the thermal treatment umt back to the boIler as It IS generated ThIS
WIll ensure more complete recovery of the condensate and WIll reduce the need for boIler feed water
WhICh reqUIres energy to heat up to the bOIler temperature AddItIonal benefits mclude some
savmgs from the reduced costs m CIty water consumptIon, feedwater chemIcal treatment, and boIler
blowdown

Annual Cost Savmgs are $1,41O/year or 26,600 CUbIC meters of natural gas

The SImple payback IS 4 0 years

See detaIls of thIS ECO m AppendIx A3, ECO#3

ECO#4 THERMAL INSULATION OF STEAM AND CONDENSATE PIPING

As the result of the study of the steam dlstnbutIOn system It was establIshed that several mam steam
pIpelmes, branch pIpes and condensate pIpmg do not have such msulatIon
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The efficIency of the bOIler IS 85% and steam dIstrIbutIOn system efficIency IS 75% Steam
consumptIOn at the 5 kglcm2 pressure IS 1500 kg/hour prOVIded the bOIler IS fired 43 hours a week,
50 weeks a year

Currently It IS realIstIc to reduce energy waste m the thermal supply networks by utIlIzatIOn of
modem effiCIent thermal msulatIOn matenals such as cellular plastics, Styrofoam and others WIth
thermal conductIVIty factor of0 03 - 0 05 Ccall(meters x hours x DC) We assume the use ofthe
above matenals

As the result of ImplementatIOn OfthiS ECO there IS a pOSSIbIlIty to decrease the steam use by 682 4
Gcal per year Annual savmgs WIll amount to US$6414 6 per year

SImple payback IS 1 5 years

See detaIls of thIS ECO m AppendIX A4, ECO #4

For thermal power supply 2 DKVR-2 5-13 boIlers are used (one IS a standby) For runnmg these
bOIlers the operatIOn charts have been worked out but automatic control of fuel-to-aIr ratIO m
conformIty WIth the load IS noneXIstent

Control of optImal combustIOn IS carned out by sUbjectIve perceptIOn of the flame color by the
bOIler operator

We suggest to eqUIp the operatIOn personnel ofthe bOIler unIt WIth the ENERAC-2000 combustIOn
analyzer and to mclude m the operatIOnal responSIbIlItIes of the operator the penodical check of
combustIOn processes that would ensure the mcrease ofbOIler combustIOn effiCIency and savmgs m
natural gas

ImplementatIOn of thIS ECO WIll cut down the speCIfic rate of fuel expendIture by 5% and WIll
lower It to 161 kg of coal eqUIvalent fuel per 1 Gcal The annual savmgs WIll come to
US$2110/year or 25,430 CUbIC meters ofnatural gas

SImple payback IS 1 2 years

See detaIls m AppendIX A5, ECO #5

I
I
I
I
I
I
I
I
I
I

ECO#5

ECO#6

IMPROVEMENT OF COMBUSTION EFFICIENCY OF DKVR-2 5-13 BY
EXCESSIVE AIR CONTROL

ENERGY EFFICIENT LIGHTING OF THE PLANT

It IS recommended to reVIew the proposal to replace the 16 DRL-400 outSIde IIghtmg lamps WIth
DNaT-250-3 hIgh pressure sodIUm lamps usmg the eXIstmg fixtures and changmg the sWItchmg
applIances for the ones of appropnate capaCIty

IntroductIOn of the ECO should permIt to lower the 0 & M costs for the replacement of the DRL
400 lamps smce theIr servIce lIfe IS 2 times shorter than that of DNaT -250-3 and reduce the
outSIde lIghtmg costs 1 7 tImes

It IS also recommended to reVIew the proposal to replace m the productIOn bUIldmgs the 100-watt
mcandescent lamps WIth the GE Electronzc BlQX™ T energy-effiCIent fluorescent lamps of 5 tImes
lower capaCIty WIth the same lIghtmg flow

ImplementatIOn of the ECO WIll reduce electrIc power consumptIOn for the mSIde lIghtmg and cut
down the O&M costs for the lamp replacement as the servIce lIfe ofthe GE lamps IS more than
twIce longer

Total electncity savmgs WIll be 43,500 kWh Energy savmgs m money terms WIll be $1,913 4
Payback penod WIll be 1 2 years

See detaIls m AppendIX A6, ECO #6
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8. ENVIRONMENTAL IMPACTS OF RECOMMENDATIONS

The most efficIent way of reductIon of hazardous emISSIon m the atmosphere IS the decrease offuel
and electnc power use, thus the mtroductIOn ofthe above mentIOned recommendatIOns IS VItal also
from the envuonmental standpomt In SectIOn 7 calculatIOns have been made supportmg
Opporturuties of natural gas and electnc power savmgs

GIven that the plant IS supphed wIth thermal energy by Its own boller room the savmgs are

Natural gas savmgs from ImplementatIOn of the proposed measures for the entire plant WIll amount
to

ECD #1 - Sj = 72,000 CUbIC meters per year

ECD #2 - S2 =38,900 CUbIC meters per year

ECD #3 - S3 = 26,600 CUbIC meters per year

ECD #8 - Ss =120,900 CUbIC meters per year

ECD #10 - S6 =25,400 CUbIC meters per year

Total natural gas savmgs WIll be Ssum =S}+ Sz+ S3 +S" + Ss = 72 + 389 + 266 + 1209 + 2S 4 =
2838 mousana CUbIC meters per year--

Thermal energy savmgs calculated m the terms ofnatural gas we determme by the followmg
equatIOn (for example, for ECD#3)

Sgas = S3 X b X 10-3 =150 x 177 13 x 10-3 =26,600 thousand CUbIC meters

where b - speCIfic use ofnatural gas, CUbIC meters per Gcal (determmed by the gas and thermal
energy use m 19s96),

S3 - IS equal to the energy savmgs accordmg to the ECD #3, Gcal

Natural gas combustIOn leads to emISSIOn mto the atmosphere of carbon OXIde CO and mtrogen
oXIdesNOx
The amount ofprevented emISSIOn that we determme m comphance by the N02 boIler operatIOn
chart constItute

• carbon OXIde emISSIon - Mco =hco x Ssum = 0 518 x 283 8 =43 kg,

• mtrogen OXIde emISSIOn - MNOx =hNOx X Ssum = 0 4725 m3 x 283 8 =134 kg

where h C01 hNox speCIfic emISSIOn of carbon OXIde and mtrogen OXIdes respectIvely, kg/cubIC
meter,

The results of calculatIOns are shown m Table 8 1

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

ECD#1 - W} =104 thousand kWh,

ECD#6 - W6 =43 5 thousand kWh,

Total electnc power savmgs WIll be

Wsum = WI + W6 =104 +43 5 =147 5 thousand kWh per year

Accordmg to the data of the Mimstry of energy of Ukrame average emISSIOns from generatIOn of I
thousand kWh were as follows

emISSIOns of sohd partIcles - 4 4 kg,

carbon OXIde CO - 0 5 kg,

nItrogen OXIdes NOx - 2 2 kg,

sulphur OXIdes SOl - 9 9 kg
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Table 8 1 Summarized mdicators 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 electric power savmgs per year

SolId partIcles, 065 065
tonnes

Carbon monOXIde, 0043 007 011
tonnes

NItrogen oXIdes, 0134 033 046
tonnes

Sulphur oXIdes, 146 146
tonnes

Thus ImplementatIOn ofproposed measures WIll cut down pollutant emISSIon mto the atmosphere
by 2 68 tonnes that WIll certamly Improve ecologIcal sItuatIOn In the CIty ofYalta
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APPENDIX A. ENERGY CONSERVATION OPPORTUNITIES
(ECO)
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A 1 ECO#l INSTITUTION OF LA~N EJ.'TERG-Y MANAGEMENT PLAN

DescriptIon of ECO

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 ofan
energy-efficIency manager or commIttee whose pnmary role IS to focus on Improvmg energy
efficIency Appomtmg an mdlvldual who IS both knowledgeable and motivated by energy
effiCIency Issues WIll be a major step m savmg energy at the plant ThIS mdlvldual should

• have a techmcal 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 opportumtIes and also be able to commumcate these energy savmgs
opportumtIes 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

It should be noted that there IS energy waste at the plant caused by the general SItuatIOn WIth the
plant economy

FIrst of all thIS IS the waste of natural gas due to cyclIc operatIOn of the plant and boIler WhICh work
every other day WIth more than 24-hour mterruptIons ThIS leads to the waste ofnatural gas for the
warmmg-up of the boIler at the finng start of up to 0 2 thousand CUbIC meters or per annum

Gyear =3 starts/week x 50 weeks x 0,2 thousand meters =30,000 CUbIC meters

To another type ofwaste we can refer the fact that the boIler operates by the economIcally
mefficlent mode at the reduced pressure of 6 kg/cm2 ThIS the hmlt for safe operatIOn by standards
of relIable CIrculatIOn

The waste of natural gas constitutes

LG= (tSAt - 40) - (tSA / - 40)/6 =(1907 - 40) - (158 1 - 40)/6 = 5 43%,

where tSAt, tSA /' = saturatIOn temperatures respectIvely at the nommal(13 kg/cm2
) and

operatIOnal pressure m the boller, °c
Annually (consldenng the use m 1996 for the productIOn ofthermal energy of 509,000 CUbIC meters
of natural gas) the waste was at 509,000 CUbIC meters X0 0543 = 27,600 CUbIC meters

Hence, the waste above amounts to 57,600 CUbIC meters (11 3% of annual use) or US$4780

ProvIded the plant works to the full capacIty the waste mentIOned above can be ellmmated

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 Energy submetenng 10 malO workshops

Currently there IS only total energy consumptIOn metenng Submetenng IS non-eXIstent There are
four mam productIOn umts or workshops sausage, culunary, fat extractIOn and speCIalIsed Each of
these workshops produces vanous products WIth dIfferent energy content But due to the lack of
submetenng It IS extremely dIfficult to to determme how the energy IS used over the entire plant
Furthermore, WIthout thIS mformatIOn It IS ImpOSSIble to determme whIch of the productIOn umts IS
the most energy effiCIent and which reqmres Improvements by ImplementatIOn of energy
conservatIOn measures
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In order to make the benefits of submetenng matenahze as the pnmary means of energy
management we recommend to eqUIp the mam productIOn umts wIth electncity and heat meters
Energy consumptIOn data WIll enable the plant to match Its energy efficIency WIth sImIlar Western
meat processmg enterpnses and, If necessary, to undertake Improvements AddItionally the heat
meter WIll enable the plant to evaluate heat savmgs from recovery of condensate dIscussed m tills
report as an ECO The plant Itself wIll make deCISIOn on mstallatIOn ofmeters at other productIOn
umts
2 Weather StrIppmg of Doors of the thermal treatment umt

The doors to the thermal treatment umt chambers have anywhere from ~ an mch to 2 mches of aIr
gaps when they are closed, and steam and hot aIr leaks profusely through these gaps when the umt
IS workmg The plant staffhas tned to retrofit one of the doors of the 11 chambers, however, the
heavy duty doors are dIfficult to rebUIld m-house The staff feels they don't have the expertIse and
tools to rebUIld these doors Another problem IS that the mam body of the thermal treatment umts

- Itself IS severely corroae-ct and near the end of ItS hfe and so m order to make the doors more aIrtIght
modIficatIOns WIll also be needed to the door frame of the chamber

It IS essential that complete overhaul be made to reduce the loss of steam and hot air from the unIts
doors dunng operatIOn A great deal of energy IS bemg lost through these leaky doors and any other
mvestments on the condensate handlmg system OfthiS umt WIll be m vam If thIS loss IS not reduced

It IS recommended that the doors be repaired and fitted WIth weatherstnps to mmimize the gaps
when the doors are closed The weatherstnp should be able to WIthstand temperatures up to 150
degree C [300 degree F]

3 Improvement of energy-efficIency of cold storage rooms

There are nme cold storage rooms WIth the temperature reqUIrements mdicated m the table Dl m
appendIX D

Three energy savmg measures can be Implemented that WIll help to reduce energy waste m the cold
rooms and are dIscussed below The first measure focuses on managmg the cold rooms m the low
load wmter season to mimmize refngeratIOn reqUIrements, the next two focus on mmimIzmg
mfiltratIOn of warmer and more humId outSIde air mto the cold rooms, espeCIally dunng the
summer months

(a) Cold Room Space Management The meat stored m the cold rooms drops m the wmter months
when the plant output IS lower So some of the cold rooms are shut down However, It was
observed that the meat supply could be consohdated further mto a fewer cold rooms and thereby
reducmg the number of cold rooms needmg refugeratIOn ThIS space management practice could
also be extended to summer months when the refugeratIOn load are hIghest for the cold rooms For
example, there are three cold storage rooms, two WIth 200 tons of storage capaCIty and one WIth 100
tons of storage capaCIty, WIth a total capaCIty of 500 tons The meat peak load estimated by the
plant productIOn supervIsor m the summer of 1997 was 220 tons and only 100 tons ofmeat m the
wmter However, all three cold rooms were operated m the summer and m the wmter the two 200
ton rooms are kept runnmg ThIS represents a load to capaCIty ratIO of approXImately 50 percent m
the summer and 25 percent m the wmter, respectively Such low ratIOS represent a waste m coolmg
energy

Space management wIll reqUIre the mstallatIOn of racks and shelves so that meat can be stacked
better Currently, the meat IS spread out on the floor of the cold room and VIrtually all the vertIcal
space IS unused Some stackmg espeCIally for longer term storage Items WIll allow more meat to be
stored m fewer cold rooms

The plant dIrector has already Implemented cold room space management m some of the cold
rooms and so thIS IS somethmg that the plant has expenence WIth The concept needs to be extend
to the whole plant to capture sIgmficant energy savmgs

(b) ReductIOn of InfiltratIOn Smce the cooler au 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 refngeratIOn system Also, the
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surroundmg air usually has a hIgher mOIsture content ThIS mOIsture condenses out when the air
comes m contact wIth the refngeratIOn coIl ThIS condensed mOIsture eventually starts to freeze on
the evaporator COlI surface smce the temperature of the refngerant m the COllIS below freezmg
temperature Tills Ice bUIld up on the coIl reduces the coolIng efficIency of the coIl 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 two recommendatIOns

(I) WeatherstnppIng 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
of the cold rooms as a result The doors should be weatherstnpped to provIde a tIghter closure and
mmimize loss of cold air

(11) InstallatIOn of PlastiC Curtams In Cold Rooms above 0 Degree C At present there are no
bal'TIers to mlmmlze 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 of cold air when the doors have to be kept open By mmlmlzmg loss of
cold air from the rooms the coolmg load and hence the compressor run-tIme WIll be reduced

Energy SavIngs Estimate

It IS dIfficult to estImate the energy savmgs from mdlvldual 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$110,000 annually m energy
bIlls the savmgs potentIal ranges from US$1,100 to US$5,500 annually GIven the mcrease m the
mtenslty of the electncal energy use m 1997 over 1996, It IS more than lIkely that savmgs m the
range of 10 percent WIll be possIble or 72,000 CUbIC meters ofnatural gas, 3,000 CUbIC meters of
water and 104,000 kWh of electnc power

ImplementatIOn 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 (Table
A 1 1) The Impact of the 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 11 Cost EstImates for ECO-l RecommendatIOns

Item Cost, US$ Cost, Hr

1 Tools for energy management

Energy metermg eqUIpment $8,500 $16,000

Non-contact mfrared thermometer Raytek PM3L3SZ $1,600 2,960

Multlmeter Fluke model 87 $500 925

Wattmeter TIF mode12000A $600 1,110

2 Weatherstnppmg of Thermal Treatment Umt (500' length) $1,000 1,850

3 Improvement ofEnergy EffiCIency of Cold Rooms

• Weatherstnppmg of Cold Room Doors $500 925

• InstallatIOn of PlastIC Curtams $1,500 2775

Total $14,200 Hr 26,545
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Most of these measures can to be Implemented m-house by the plant staff Therefore, the labor
costs are not mcluded here

SImple payback estimate

The typIcal salary for an energy-efficIency manager m Ukrame IS US$3,000 per year [Hr 5,550 per
year] The sImple payback for mstItutmg an energy management plan IS

SP = $14,200 I ($11,000-$3,000) = 18 years

A 2 ECO#2 REPLACEMENT OF STEAM TRAPS

DeSCrIptIOn of ECO

- Tpe-e:nstmg steamJraps arelhe-eugmaLonesJhaLwere Installed when the plant was bUIlt 25 years
ago These traps are no longer functIOnmg properly allowmg lIve steam to leak through to the
atmosphere

It IS recommended that the eXIstmg steam traps be replaced WIth new mverted bucket type steam
traps There are two key advantages WIth thIS type of trap the trap has a SImple deSIgn WIth only
one movmg mechanIsm and IS therefore SImple to diagnose and mamtam, and thIS type of trap IS
more reSIstant to water hammer damage WhICh IS often present m batch operatIOns

Energy Savmgs EstImate

The new traps WIll stop the leakage of lIve steam through the trap and mto the atmosphere The
estImated leakage rate for a 7 atmosphere (100 pSIg) steam system IS gIVen m the followmg Table
A21

Table A 2 1 Annual loss of stearnC)

Trap Onfice SlZe HIgh Loss Eshmate, Low Loss Estlmate,

lbs (tons) lbs (tons)

1/8" 635,000 460,000
[3 175 mm] [290 tonnes] [209 tonnes]

1/4" 3,320,000 1,850,000

[635 mm] [1,510 tonnes] [840 tonnes]

liz" 10,200,000 7,400,000

[127 mm] [4,040 tonnes] [3,360 tonnes]

C) Based on 100 pSlg steam WIth 8,760 hours/year operatlOn

The energy loss estImates for the plant can be estImated from the losses III the above table The loss
values are corrected to reflect the plant parameters 2 atmosphere (30 pSIg) pressure and 2,130
annual hours of operatIOn It IS assumed that the losses WIll be reduced III dIrect proportIOn to the
pressure and hours of operatIOn Further, the low loss estImates for the 1/8"onfice SIze IS used for
the plant to obtam a conservatIve estImate of the losses

Energy Loss per trap WIth 118" onfice =460,000 Ib/year x 213018760 x 301100 =33,550 Ibs/year

There are a total twelve traps to be replaced eleven for the thennal treatment umt, and one for the
fat extractIOn umt
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Total Annual Energy Savmgs =33,550 Ibs/year/trap x 12 traps = 402,000 lbslyear [180 tonnes]

The boIler operator mformed the audIt team that the boIler runs at 80 percent capacIty m the
summer and at 50 percent capacIty dunng the wmter Also, m the summer (May through Septmber)
the boIler runs 56 hours a week or 1,120 hours total, and 36 hours a week the rest of the year or
1,008 hours total Therefore, usmg the total hours of operatIOn we can estImate the annual steam
productIOn, and from the natural gas cost we can estImate the cost of producmg a 1000 pounds of
steam

Total annual steam productIOn = summer productIOn + wmter productIOn =
= 1,120 hours x 0 8 load x 5,500,000 lbs/hr bOiler capacIty +
+ 1,008 hours x 0 5 load x 5,500,000 lbs/hr boIler capacIty =
= 7,700,000 lbs/year [3,500 tons/year]

Cost ofproducmg 1000 lbs [045 tons] of steam = Total natural gas Cost / 7,700 =

$62,32017700

= $811000 lbs ofsteam [$17 6lton]

Therefore, Annual Cost Savmgs from steam trap replacement = 402 thousand lbs/year x $8

=$3,200Iyear [Hr 5,950Iyear]

Natural gas savmgs WIll be 389 thousand CUbIC meters annually

ImplementatIOn Cost

The cost of an mverted bucket trap IS based on Armstrong mverted bucket trap model 811 Tills
trap IS aVailable m 2", 1 5" and 1" pIpe connectIOn SIzes The umt cost OfthiS trap IS $200 It IS
recommended that a stramer be mstalled m the plpmg ahead of the mlet connectIOn to thIS trap to
prevent buIld up of unwanted foreIgn matenals The umt cost ofa 3/4" Y-stramer IS $20
Therefore,

Total ImplementatIOn cost = $220 x 12 = $2,640 year [Hr 4,880]

SImple payback

SImple Payback =$2,6401$3,200 =0 8 years (10 months)

A 3 ECO#3 RECOVERY OF CONDENSATE FROM THE THERMAL TREATMENT
UNIT

DeSCrIptIOn of ECO

ApproXImately 50 percent of the condensate generated from the steam supplIed to the thermal
treatment umt IS presently dramed to the sewer system ThIS loss occurs because the condensate
return system relIes on the steam pressure to push the condensate back to the bOiler room
However, as the condensate accumulates It creates an excessIve backpressure that stop the flow of
condensate Therefore, to aVOid excess condensate from accumulatmg some of the condensate IS
contmuously dramed The dramed condensate represents an energy waste

It IS recommended that a new steam powered pump be mstalled near the thermal treatment umt to
pump condensate generated m the thermal treatment unIt back to the boIler as It IS generated Tills
WIll ensure more complete recovery of the condensate and WIll reduce the need for bOiler feed water
WhICh reqUires energy to heat up to the boIler temperature AddItIonal benefits mclude some
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savmgs from the reduced costs m (1) CIty water consumptIOn, (2) feedwater chemIcal treatment, and
(3) boIler blowdown

Energy Savmgs EstImate

The temperature ofthe condensate generated by the thermal treatment umt IS 105 degrees C There
are a total of eleven chamber m the thermal treatment umt each wIth a maxImum steam capacIty of
150 kg per hour (330 Ibs per year) The umt runs for 56 hours a week m the summer months from
May to September, or a total of 1,120 hours, and for 36 hours a week m the remammg months, or a
total of 1,008 hours

Annual condensate generated = 330 1bs/hour-umt x 11 umts x (1120 + 1008) hours/year

= 5,082,000 1bs/year [2,130 tons/year]

The flash loss for 105 degree C condensate m gomg from 2 atmospheres (30 pSIg) pressure to
atmosphenc pressure (0 pSIg) IS 7 percent Therefore,

Annual condensate recovery potentIal = 5,082,000 Ibs/year x 0 93 x 0 50

= 2,363,130 1bs/year [1 075 tons]

Returnmg thIS condensate back to the boIler results m a reduction m energy needed to heat the
relatIvely cold feedwater from 15 degree C (60 degree F) to 100 degrees C (212 degree F)

Q = (m * (h2 - hJ)le

Q = annual savmgs m energy, Btu [GCAL]

m = annual condensate returned from the thermal treatment umt, 2,363,130 Ibs/year

hI = enthalpy of CIty water at 60 degree F = 28 Btu/lb (from steam tables)

h2 = enthalpy of condensate at 212 degree F = 180 Btu/lb (from steam tables)

e = bOIler effiCIency, assumed to be 0 60

Therefore,

Q = (2,363,130 Ib/year * (180-28) Btu/lbYO 6 = 600 mIllIon Btu/year [150 GCal/year]

Annual Cost Savmgs = 150 GCal/year * $9 4/GCal = $1,410/year [Hr 2,610]

Implementation Costs

The cost of the eqmpment IS gIVen m the table A 3 1 below The exact model and SIzes WIll need to
be establIshed more closely dunng the engmeenng deSIgn phase WIth the help of the eqmpment
supplIer The labor for mstallatIOn IS to be prOVIded by the plant The estimated tIme from ordenng
the condensate handlmg eqmpment to cleanng customs IS 60 to 65 days or approxImately 2 months

Table A 3 1 Cost Estimate for ImplementatIOn ofECO-3

Item Cost, US$ Cost, Hr

1 Steam Pressure Pump Armstrong Model PT-206 $3,000 5,550

2 Smppmg and customs duty on eqUIpment Add 60% $1,800 3,330

3 PIpmg Sch 40 Steel mc1udmg supports and fittmgs

• 200 feet of3/4" $600 1,110

4 InsulatiOn FIberglass WIth all servIce Jacket

• One mch for 200 feet of 3/4" pIpe $300 555

Total $5,700 Hr 10,545
Note QuantIties for fittmgs valves etc and plpmg lengths Will depend on the routmg and final mstallatlOn deSign Exact reqUIrements Will be
determmed dunng the ImplementatIOn phase by the condensate system vendor and plant staff
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SImple payback
The sImple payback IS = $5,700/$1,410 = 40 years

A 4 ECO#4 INSULATION OF STEAM AND CONDENSATE PIPING

ECO descrIptIon

As the result of the study of the steam dIstnbutIOn system It was establIshed that despIte thermal
msulatIOn ofmam steam pIpelInes several branch pIpes and condensate pipelmes do not have proper
msulatIOn PartIculars ofnon-msulated pIpmg are gIven m Table A 41

Table A 4 I

Purpose of pIpmg Length, DIameter, Number of t,OC

Lm Dmm valves

1 Steam 30 81 1 150

2 Steam 105 55 2 150

3 Steam 81 41 2 150

4 Steam 105 34 2 150

5 Steam 30 27 1 150

6 Condensate 190 55 2 75

7 Condensate 14 41 1 75

8 Condensate 70 27 1 75

The condensate IS returned to the bOIler feed tank where It IS mIxed wIth cold water of 15°C The
feed water tank IS heated WIth steam m order to supply feed water to the bOIlers at 80°C

The effiCIency ofthe steam bOIler IS 85% and effiCiency of the steam dIstnbution system IS 75%
accordmg to the operatIOn chart ConsumptIOn of steam at the pressure of 5 kglcm2 IS 1500 kg/hour
considenng that the boIler operates 56 hours a week m wmtertime and 36 hours a week m
summertIme, 1 e 43 hours a week on average, 50 weeks a year

It IS recommended that the steam and condensate pIpmg should be fully msulated

The thIckness of msulatIOn should be selected dependmg on the pIpmg dIameter and Its purpose
The data are furnIshed m Table A 4 2

Table A 4 2

Purpose DIameter, mm InsulatIOn thIckness, mm

1 Steam 55 - 81 80

2 Steam 27 - 41 60

3 Condensate 27 - 55 40

Annual energy savmgs estimate

The temperature ofthe pIpe surface IS taken at 150°C for steam and 75°C for condensate pIpmg

We define the thermal energy waste for msulated and non-msulated pIpes m accordance WIth the
methodology [MethodologIcal mstructIOns for determmatIOn oflosses of fuel and energy resources
RD5 EDIV 015-008094 Mmmashprom, KIev, 1994]

Thermal energy waste m non-msulated pIpes (Ccal/hour) IS determmed by the followmg formula

Qmn =gnin X Lo x k,
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t] 

t 2

a -

where gmn - specIfic losses ofnon-msulated pIpmg (CCal /meter x hour),

k - correctIOn factor WhICh depends on the aIr temperature and the dIfference between pIpe
wall temperature and aIr temperature,

- gIVen length ofpIpmg, m

L o =L + (1m x n),

n - number of valves withm the sectIon

For the pipeime #1 from Table 1 we have

Qmnl= 510x (30+1) x 095 =15,020 CCal /hour

Further calculatIons were carned out SImIlarly and are summanzed m Table 3
Thermal energy waste ofmsulated (CCal /hour) pipelmes are calculated by the formula

Qm = gm X (t1 - t:z) x a x b x L o
where gm - IS speCIfic loss over 1 meter ofpIpmg WIth dIfference (t1- t:z) = 1 DC dependmg on the

thIckness ofmsu1atIOn [1, Table 10],
temperature ofpIpe walls assumed as equal to temperature of heat camer, °C,

temperature of the aIr, °C,

correctIOn factor dependmg on the thIckness of InSUlatIOn, thermal conductIVIty If
msulatIOn matenal and temperature dIfference between heat camer and aIr WIth
msulatIOn thIckness up to 100 mm and temperature dIfference up to 300°C a = 1,

b - wmd correctIOn factor (WIth wmd velOCIty of5 m/sec)
Presently It IS reahstIc to cut down waste m the thermal networks by usmg modem effiCIent types of
thermal msulatIOn matenals such as cellular plastICS, Styrofoam and other WIth thermal conductIVIty
of 0 03 - 0 05 Ccal/ (m x hr x °C) We assume the use of the matenals above

For pipeime #1 from Table A 4 1

Qm1 = 0 146 x (150 -15) x 1 x 103 x 31 = 629 Ccal/hr

SImIlar calculatIOns were carned out for all pipeimes and are shown m Table A 4 3

Net savmgs are receIved takmg mto account the length of a pipeime and full savmgs - considenng
the steam dIstnbutIOn system and bOIler effiCIency

Tab1eA43

Plpelme Given length Thermal waste Thermal waste Net Full savmgs
No Without msulatlOn with msulatlOn savmgs

Lo,m Qmn' ccal/hr Qrn' ccal/hr S", ccal/hr SF' ccal/hr

1 31 15,020 629 14,391 22,574

2 107 42,802 2,663 40,139 62,960

3 83 27,797 2,188 25,609 40,171

4 107 30,573 2,580 27,993 43,911

5 31 7,068 725 6,343 9,950

6 192 76,608 7,289 69,319 108,736

7 15 4,988 509 4,479 7,026

8 71 16,188 2,121 14,067 22,066

Total 202,340 317,394

Thus annual savmgs should amount to

Sa =317,394 Ccal/hr x 43 hrs x 50 weeks =682 4 Gcal/year
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Annual cost savmgs estImate

ImplementatIOn cost

SImple payback = SM /CCOM = 9,500/6,414 =1 5 years

SM = Sax CGC =6824 X 9 4 = US$6,414 6

- SM = US$6,414 6

CCOM= US$9,500

Energy savmgs estImate

For thermal power supply 2 DKVR-2 5-13 bOIlers are used (one IS a standby) To run these bOIlers
the operatIOn charts have been worked out but automatIc control of fuel-to-mr ratIo m conformIty
wIth the load IS noneXIstent The aIr consumptIOn value IS controlled penodIcally by the supply aIr
pressure and gas consumptIOn by the pressure before the burners whIch under the condItIons of
absence of steam or thermal energy generatIOn metenng and uncontrolled aIr mfiltratIOn or ItS loss
VIa the m-bUIlt coal flues does not allow one to substantIate the Idea of optImal combustIOn
processes Control of optImal combustIOn IS carned out by subjectIve perceptIon of the flame color
by the boIler operator

We suggest to eqUIp the operatIOn personnel of the boIler umt WIth the ENERAC-2000 combustIOn
analyzer and to mclude m the operatIOnal responSIbIlItIes ofthe operator the penodIcal check of
combustIOn processes whIch would ensure the mcrease of bOIler combustIOn effiCIency and savmgs
III natural gas

A 5 ECO #5 IMPROVEMENT OF COMBUSTION EFFICIENCY IN DKVR-2 5-13 BOILER BY

EXCESSIVE AIR CONTROL

Annual savmgs m costs

ImplementatIOn cost -

Cost of 1 Gcal - CGC = US$9 4

Annualsavmgs

Total cost ofmsulatIOn to be mstalled - C]= LCONx C/NSC + LSTx C/NSS =US$6,000

where L CON = total gIVen length of condensate pIpelInes 6,7,8 from Table A 41, m meters,

LST = total gIven length of steam plpelmes 1 throgh 5 from Table A 4 1, m meters,

C/NSO C/NSS = cost of 1 meter ofmsulatIOn of condensate and steam pipeimes respectIvely, US$
per meter

Cost of mstallatIOn - C2=US$3,500

SImple payback estImate

Total estmated cost CCOM = Cj + C2 = 6,000+3,500 = US$9,500
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•
Accordmg to the plant data gIven m the form No 11 MTP "Report on the results of the use of fuel,
thermal and electnc energy" m 1996 the plant generated 3480 Gcal of energy whIle actual speCIfic
use was 1695 kg of coal eqUIvalent fuel per 1 Gcal Total fuel use was G=590 tce or 508,600 CUbIC
meters ofnatural gas Accordmg to the manufacturers certIficate the DKVR-2 5-13 bOIler eqUIpped
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wIth economIzer should have effiCIency of j.t =0,9 and coal eqivalent fuel use of 158 73 kg per 1
Gcal

Introduction of thIS measure WIll reduce the specIfic use by b-5% and It WIll reach 161 kg per 1
GCal

Savmgs ofgas m the phySIcal terms WIll be

SG = G x b = 508 6 x 0 05 = 25 43 thousand CUbIC meters

Annual cost savmgs estimate

Money savmgs at the pnce ofUS$ 83 per 1000 CUbIC meters WIll be

SM=SGX 83=25 43 x 83=US$2,1l0 7

ImplementatIOn cost

Cost ofENERAC - 2000 combustIOn analyzer - C1=US$5,000

Cost of transportatIOn - C2=US$1,500

Total CCOM =C1 + C2= 5,000+1,500 = US$6,500

Simple payback estimate

Annual savmgs m costs - S M= US$2,11 0

CorrumssIOnmg costs - CCOM = US$6,500

Slillple payback

SP= CCO~SM=6,500/2,100 =3 years

Under the condItions of ImplementatIOn of the projected expansIOn of productIOn output the SImple
payback penod WIll be reduced to 1 year

A 6 ECO#6 ENERGY EFFICIENT PLANT LIGHTING

ECO deSCrIptIOn

The external lIghtmg system of the plant area conSIsts of 16 SZPR-400 lIghtmg fixtures WIth DRL
400 hIgh pressure mercury lamps mstalled at 1O-meter hIgh ferroconcrete lampposts Part of the
area adjacent to the productIOn bUIldmgs IS lIghted by conventIOnal100-watt and 150-watt
mcandescent lamps The lIght flow of the DRL - 400 lamp IS equal to 23000 lumen and the
nommal servIce lIfe IS 6000 hours

It 1S suggested to reVIe"" the proposal of replacement ofDRL ~400 rugh pressure mercury lamps for
external lIghtmg of the plant area WIth the DNaT-250-3 hIgh pressure sodmm lamps usmg eXIstmg
fixtures and replacmg sWItchmg applIances WIth appropnate capaCIty The sodmm lamps of the
DNaT -250-3 type manufactured natIOnally m the CIty ofPoltava whIch have a longer operatIOn
lIfe - 12000 hours WIth the lIght flow of25000 lumen

The system ofmternal lIghtmg of the admmistratIVe and production zones ofthe plant conSIsts of
the followmg

350 fixtures WIth P=100-watt mcandescent lamps and total capaCIty of35 KW,

160 fixtures WIth fluorescent lamps of P=2 x 40 Wand total capaCIty of128 KW,
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CalculatIon of annual electrIc power savmgs

40 fixtures wIth fluorescent lamps of P=2 x 60 W and total capacIty of 4 8 KW,

8 fixtures wIth fluorescent lamps of P=2 x 25 Wand total capacIty of 04 KW

From the gIven data It IS seen that m the mternal lIghtmg system ofthe plant overuses low
efficIency short-hfe (from 700 to 3000 hours) mcandescent lamps of 100 watts each

We suggest to replace the mcandescent lamps wIth energy effiCIent compact GE Electronic Bzax
™ T fluorescent lamps m the productIOn bUIldmgs where operatIOn goes 200 days a year thermal
treatment umt (60 x 100 W), boIler room (50 x 100 W), 3rd and 4th floors of the mam productIOn
bUIldmg WIth the staircase (90 x 100W)

The total capacIty of the replaced lamps WIll be

100W x 155= 15,500 W =15 5kW

RelatIon of the capacItIes at the same lIght flow IS as follows

CapacIty, W

Incandescent lamps GElamps

75 15

100 20

where PIN

tSUM

N-

The electrIc power use ofthe SZPR - 400 lIghtmg fixtures WIth DRL - 400 mercury lamps IS

PF1= (PL 1 +Psw, .Jcos~

where PL 1 - IS the capacIty ofDRL - 400 mercury lamp, W,

Psw 1 = 85 W IS capacIty Ofswitchmg applIances,

cos~ = 098

PPI = (400+85)0 98 =475 Wh =0 475 kW

Amount ofthe power used by 16 lIghtmg fixtures over 1 year at average 12-hour use IS

Pl=PFlxnxF

where n -16 IS the number of lIghtmg fixtures,

F =12 x 365 =4380 hours - annual tIme oflIghtmg operatIOn

P l = 0475 x 16 x 4380 =33288 kWh

The electrIc power use ofthe SZPR - 400 lIghtmg fixtures WIth DNaT - 250-3 lamp

PF2=(PL2 + Psw'"')cos~

where PL 2= 250 W IS the capacIty ofDNaT - 250-3 lamp,

Psw 2 = 34 7 W IS capaCIty of sWItchmg applIances,

cos~ = 0 98

PF2 = (250+347)098 = 279 W =0 279 kW

Power used by 16 lIghtmg fixtures over 1 year at average 12-hour use IS

P2YF2X n x F= 0279 x 16 x 4,380 =19,552 3 kWh

Annual energy savmgs by usmg DNaT-250-3 lamps

SE_E =Pj - P2 = 33,288 -19,552 3 =13,735 7 kWh
Annual power consumptlon of Incandescent lamps

PIN =PIN X tSUMx N,
- IS total capacIty ofmcandescent lamps, kW,

- IS work ShIft duratIOn per day, hours,

IS number ofworkmg days per year

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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PIN = 15/5 x 12 x 200 = 37,200 kWh

After replacement of Incandescent lamps wIth GE lamps = 20 W the rated capacIty WIll be

PGE =20 x 155 = 3 1 kWh
Then the annual electnc power use for new GE lamps wIll be

PGE =PGEx tSUMx N= 31 x 12 x 200 = 7,440 kWh
Thus the replacement of lamps wIll allow annual savmgs m physIcal terms

SE-E1 = PIN - PGE =37,200 - 7,440 =29,760 kWh

Total savmgs at the plant wIll be

13,7357 + 29,760 =435 thousand kWh

Annual cost savIngs estimate

Cost savmgs at the pnce of electnc power ofUS$O 044 per 1 kW

SM=SEEX 0 044 =13735x 0.044 =US$604 4

SM1 = SE-E1 X 0 044 = 29,760 x 0 044 = US$1,309

ImplementatIOn costs

Cost ofone DRL - 400 WIth applIances - C1 =US$1 0 5

Cost of one DNaT -250-13 lamp WIth apphances - C2 = US$22 4

Includmg cost ofone DNaT -250-13 lamp - US$17 4

Cost of one GE Electromc B,ax ™T lamp - US$20

ConstructIon and mstallatIon costs not mcluded smce the work WIll be carned out by the plant
personnel

Simple payback estimate

Annual savmgs m costs - SM = US$604 4

ImplementatIOn costs = C1MP =224 x 16 = US$358 4

SImple payback ofDNAT- 250-13 lamps

SP = Cco~SM= 358 4/604 4 = 0 6 year

AddItIOnal costs for GE Electromc B,ax ™TWIll be

CGE = C3 xN =20 x 155 = US$3,100

Total costs are determmed by the dIfference between GE lamp costs and electnc power savmgs

CSUM =CGE -SM1 =3,100-1,309 = US$1,791
SImple payback of GE lamps

SPGE = CSUM - SMl = 1,791/1,309 =14 years

Replacement of lamps m the bUIldmgs were lIghtmg IS on penodically for short tIme IS not a
pnonty measure and IS not studIed here

Total cost the ECD ImplementatIOn at the plant

C= C1MP+ CSUM = 3584 + 1,791 = US$2,149

Savmgs of energy resources m terms ofmoney

S =SM +SMl = 604 4 +1,309 =US$1,913 4
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SImple payback
SP= C/S=2149/1913 4 =1 2 years

Smce the servIce bfe of selected lamps IS substantIally longer than that of the eXIstmg ones the
actual payback penod can be less than 1 year
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--------------------SpecIficatIOns of recommended eqUIpment for Yalta meat processmg plant

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 $US
umt

1 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

PartIal radiation thermometer Smotnch-M6P Research and mdustnal t= -35 umts 2500 1350 2500 1350
aSSOCiation Termopnbor" +1000 oC

3 Naukova str LVlV Lmeasure=1Om

290053 UKRAINE

Non-contact mfrared ModeIDHS- WAHL INSTRUMENTS, t=-20 +1000 - 2640 - 3430
~ermometer 26XL INC 5750 Hannum Avenue °c

Culver CIty CA 90231 Lmeasure= 10m

USA

ECO#1 Thermal InsulatIOn Two-wmg door ALEKO 90-Day lumted 244x244m umts 3 5100 3400
urtams/doors warranty

ECO#l Mulnmeter Model 87 Fluke Mfg co, mc , USA umts 1 500 500

EK4306 ZbItonm JSC 924 50 110 57
'ElektrOlzmentel"

16, Pobedy pI Zhitomrr
262014 UKRAINE

ECO#1 Wattmeter Model TIP Instruments, Inc umts 1 600 600
TIF2000A 9101 NW 7th Avenue, PO

box 1338 MIaffil, Flonda
33238-9990 USA

Voltamperephase meter VAF85M ZhItomir JSC 205 110 236 127
"ElektrOlzmentel"

16, Pobedy pI ZhitOlmr
262014 UKRAINE

ECO#l Power meter Model 382060 DavIs Instruments umts 1 599 690

4701 Mount Hope Dnve

lBalhmore MD 21215 USA



ECO#1 ~nergymetenng system TEK (US-made Research and produchon Techmcal umts I 8500 8500
r:omponents) enterpnse "EnergIya+ metenng

37, bldg 22 Pobedy pr
KIev UKRAINE

ECO#2 ~team trap wIth stramer Model 811 Annstrong DN=20, umts 12 220 3040

USA onfice
dIameter=2 78

nun

Stearn trap FT 43-10TV Sprrax Sarco, Inc DN=20 umts 12 455 6500

POBox 119 P,=16 kg/cm2

Allentown, PA

USA

Float- and hydrodynarmc-type KPGD-1 Inshte of techmcal thermal Pmax= 10 umts 12 1080 580 648 3480
~team trap phYSICS ofNANU kg/cm2

,

29 Zhelyabova str KylV d,=32mm
252057

UKRAINE

Condensate stramer FIG33 Sprrax Sarco, Inc DN=20 umts 12 110 1320

POBox 119 P,=16 kglcm2

Allentown, PA

USA

~heck valve DCV2 Sprrax Sarco, Inc DN=20 umts 12 110 1320

POBox 119 Ps=16 kg/cm2

Allentown, PA

USA

ECO#3 Stearn pump Model 382060 Annstrong, USA umts 1 5500 3000 5500 3000

ECO#4 Thermal lllsulahon for steam FIberglass WIth USA t= 150 oC m
IJ1Plllg alummum Jacket d=27mm 260 195 105 5070 2730

d=34nun 105 195 105 2050 1100

d=41 nun 95 195 105 1850 1000
d=55 nun 200 195 105 3900 2100
d= 81 mm 30 195 105 585 315

Thermal lllsulahon for stealli lMats of mmera JSC "Stroyllldustnya' 7 m2 260 354 1 9 1290 690
pIplllg Iwool on StroYllldustnya str KylV

ifIbendass 252010 UKRAINE

~ --------- -------



------------- ------
Ibennal InSUlatIOn for steam ROMB basalt JSC"Bdetsky zavod 70-100 mm m2 260 22 119 7440 4020
plpmg matenal rolls TeplozvukOlzolyatslya' 7 thIckness

StrOlteley str Kotsubmske
KYIV oblast UKRAINE

ifhennal msulatlOn fm Polyurethane JSC "Vasllkov refngerator t = 100°C
ondensate plpmg foam plant' d=27mm m 71 159 8 1130 568

72, Sobomaya str d=41 mm 15 159 8 240 120
Vasllkov KylV regIOn d=55mm 192 159 8 3050 1536

UKRAINE

Thennal msulatlOn for Mats of mmera JSC "Stroymdustrrya" 7 m2 90 354 1 9 414 222
ondensate plpmg wool on Stroymdustrrya str KylV

"iberglass 252010 UKRAINE

Thennal msulatIon for ROMB-S -50 JSC"Bdetsky zavod 50mm m2 90 138 75 1620 870
ondensate plpmg basalt matenal TeplozvukOlzolyatslya" 7 thIckness

rolls StrOlteley str Kotsubmske
KYIV ob1ast UKRAINE

ECO#5 Combustion analyzer ENERAC-2000 Energy EfficIency Systems, Analyzed umts 1 5000 6500
Inc, 1300 Shames Dnve, gases O2, CO,

Westbury, NY 11590 USA S02,NOx

Combustion analyzer ~ACHARACH Bacharach, 625 Alpha Analyzed 5000 6500
Dnve, PlttsbUlgh PA gases O2, CO,

15238 USA SO"NOy

ECO#6 Fluorescent lamp General electrrc General electnc co , USA U=220V umts 155 20 3100
Brax ™T P=20W

Fluorescent lamp iRalux "Radmm" Research and production U=220V 24 13 3720 2015
enterpnse 'Elotek" 56 P=20W

Pobedy pr Kylv
UKRAINE

HIgh pressure sodIUm lamp WIth DNaT-250-3 JSC 'Poltava gas dIscharge U=220V umts 16 224 360
controls lamp works ' P=20W

3 Zavodskaya str Poltava
UKRAINE

.-L-
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INSTRUCTION
MANUAL

MODELS DHS-8X
OilS 2f)

DHS-24, DHS 2IJY
DIIS 2GX 01 JCJ ?nl

+

WAHL INSTRUMEfl.TS INC
5750 HANNUM AVENUE
CULVER CITY CALIFORNIA 90231
TOLL FREE (800) 421 1853
TELEPHONE (310) 641 6931
TELEX 66 4406 (WAHL CORP LSA)
FAX (310)6702810

Wahl _



80 SPECIFICATIONS Table 3

HEAT Spy SPECIFICATIONS

Tablc 3 (Contlnucd)

OPTIONS

Model OHS 24X (LCOI OHS 26X ILCD) OHS 2BX ILCOl OHS BX ILCOl 0llS400X

OHS 24 !LEOl OHS 26 tLEOl OHS B(LED)

Apphcatlon General Use General Use IIlgh Temp Small T,rgets 01 ResolutIon

Including Glass InciudlOg GIHS IOcludlllg Glass Electronic Earth SCience

Surlaces Best Surfaces Surfaces Components Laboratory Use

Accuucy

Tempeuture 0101000 F 0102000 F 3' 10 2500 F 010 1000 F - 40 0 10

Range -2010+550 C -20 to oto 1400 C -2010 + 550 C +600 C

+ 1000 C
-400 to
+ 140 0 F

DIgital Readout
LCO 0 5 In 112mml LCD LCD LCD LCD LCD

LEO 0 33 rn (8 2mml tED LED LED

hctory MUfual as,
plowed for haur ous Ves Ves Ves Ves Ves

en\uonments

Etternal Fie SWItch Optional Optlon,l Opl1<1n,I Ollllon.1 N/A

Spectnl Range S 14 814 814 814 8 II

~e~:~:~lf'
Accuucyal 77 f :!. 5 ~O3 .. _ 03 u 03 03 05 C

Full ~C1le Full ~, 'Ie Full ~r11L Full Sc,le

Ambltnt Opera lion 25 to 125 F 15 t, 125 F ~ I" I 'i f '5 til 1"5 F III III lOt r

Temperature 4to+52C 4 to ~ 5' F II" I 5l C I III I 52 r 'i lul0 C

Temp Coelllclent ±O I deg/deg ±O I de~/deg ±O I du]!deg ±O 1 deQldeQ .to I dqJ!deQ

Reputability .. 1 F 2 F ~ 1 r 2 F 0' C

SWllch,hle

Resolution 1" FIC 1 FIC I F,C I FIC 01 01 I FIC

Response Time 10 1 sec 1 sec I sec 1 sec I sec

95~ 01 Reading

brget Slle at 16 In d,a 1 6 10 d,. 1 b III dl1 Ol'i III tll1 ? 111 lin

rocal POlOt ~i' 2 It (il2 It (I' 'II (I' 1 11\ "" II

Distance to Tartet
Slle Beyond focal 201 201 01 NIA '01

POint

Pucllcal WorkIng oto 40 It 01040 It oto 40 II o10 8 10 010 10 II

O,sUnct

Sighting System Enclosed Enclosed Endos••! LI~hl Be.m [nrlosed

Oplleal Sight Opllcal Sighl OpllC,l SI~hl on Cent cr LlOe Oplle.1 Sight

Adlustable 0210 02 I 0 u 210 0210 0 ' 10

[mIlSl"ty hnu

Inltlnal Cahbl3lton AIlIll Itro Aulo ItIO Auto hHl Aull'IUll Alltn lun

Internal Sell Tnl Yes Ves Ves Yes Y, s

f--
Mall Temp Peak Hold Yes Yes Yes Yes Ves

Output Ie Recorder Option J Oplton J Opllon J Ophon J No

B~ttery One 9V ILCOl One 9V (LCOI Onl QV IlCOl One 9V One 9V

T"o 5 4V (LED! Two 54VllED! Two 5 4V II £O!

Conllnuous 40 hIS ILCD! 40 hrs (LCOI 40 Ius 40 hrs 40 IllS

OpentlOl Time 15 hrs (LED) 15 hIS lLED! 15 IllS LED

hternal Power \'Illh opllon EP PIN IlP6 Reehllglahle 1l,IIery Paek plov1l1es 200 IllS Oil 1CO !nlxlels

S.. Opllons or 40 hIS 10' [[0 models on one eh1lbl L,,"11nuous llIle operallolllllloUCh Icch'I~LI

WtlghlLbs 22 22 22 25 25

90 FACTOnY nEPAIR PROCEDURE

Your 1I1slrufT1Pnt Will receIve Immedl1te alieni Ion

Extern'll f1'ltlery Pack WIth rechargN lor 220V

Spcclfy DP 12 220

-----1fl----

WaIaI Instrumenls Inc

57!JO Illnnum Avenue

Culver City CA 90231

Wahl Heat Spy Thermometers are specified and tested

In accordance With ASTM specIfications

Optlon,1 r to C Computer Calculated "witch sdr rtlOn on h Hldlr

Spcclfy Option'S

Oulput J,ck for 1 mv/dpg linear output Inrludes connec!lon lor f.~lernal ballery

rJ1< k BP12 lJelow

Sppclfy Ophon 'J

Mo<llltc Itlon 10 USI Cxternal Ba\lf'rY Of'12 IJplow

Spf'clfy Option "EP'

Exlernal B"1l1ery Pack WIth recharger lor 11 OV

Spcclfy BP12 110

P,ck till.. 1I1struIllPnl 111 the onglnal Shll1PIllCj contaillf r 10 pH Jf nl adrlillonal

d'll1l,ge We ~I)( cily Ihls requIrement berause Ihp packagf. IS deSIgned 10

prolerl 1<}'l1l1st <l1rn,ge

'3111(1 P IIr I I Po I/Prl Pllrl 10

------n--~
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0,6 • 1,0

1/10 - 1/3CO

SCc - :5CO, 250 1300

0,8 • 1,:, 1,2 - ',822 CneKTpanbHI p,lana.:lcHH, MKM
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J

I I
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nyca I1MeSTC>l npOCTOI1 nOAnp/tI'~HeHHbll1 MeXaHI13M KOTOpbl11

06eCneYI1BaST I1Mn/nbCHYIO OUdY"/ KOHAeHcaTa

YCTaH0811Te Hacoc 8 nIC60M M"CTe KAe He06xOAI11JO AaJKe B

yrnax 11 TPYAHOAOCT/nHblx MeCTax 3anaCHoe 0AHOCTopOHHee
pacnOnOJKeHl1e ElXOAHOro 11 BblxOAHoro oT8epCTI111 AenaeT Hacoe

I1AoanbHblM An>l TaKI1X ycn081111 YCTaHOBneHHbl11 B Cl1cTeMY

TPy60npoeOAa Kopnyc MOJl"eT TalJ 11 OCTaSaTbC;:l ABn<e ecnl1 03M

Hy)I{HO CH;:lTb KPbWKY 11 BbIH/Tb BH/TpeHHOCTI1 An>l npOBf'~KI1

OCTanbHoe 06cny)l{I18aHHe Tal' Ke npOCTO Hanpl1f~op Aflll Toro

YT06bl CMeHHTb I1Y~AHOe II BbixoAHoe rHa3Aa KpbLUKY CHI1MaTb HO

HaAo P /YKI1 BMOHTl1pOBaHHble B KpblllJKy AenalOT 06cny)l{\1

OaHI10 YA06HbiM ecnl1 BaM Bce TaKIi HyJKHO ae CHRTb

ApyrOI1 pa3 KTO HI16YAb nOnbiTaf'TC;:I y60AI1Tb Bac B03Bpatl\<lTb

KOHAoHcaT c IIcnonb30DaHII"M 3nPKTpO::JHoprl1l-1 CD>lJKI1TOCb c
03Wl1M MerTHblM npOArTaElIITr nPIA Ap ACTpOHra OH 3HaOT K3K

norKO MOJKHO nopOAQnaTb ::Jnpl'TpOHaCOC \i1 Db! 6YAoTO ::lllaTh
TO)l{I)

Of\ c::a-"'c. KnanaH

MaTepl-laIlbl

COeAHHe'i\1e Ha sXOAe \1 Bblxo.:e

Coe.; 11"6>-; Ie Ha Bxo.qe
ynpaI1f;.cwero AasneHI1>l

Cee.:: Il"e"'le Ha Bbixone
l/r:::a1':: :_ero Aas"e>;l1<1

Cc"_ ~e~ e eo"'c 0 c~e"ra

. .
Kcp~ ~ I ,Cb WKa \ '"Yl) H ,,5" \ ,,278 Yrrsco~ lC·,,'1

IKrace 30 ~r~ c~arb

nO=CCHb[~

Ynro-hehl'e KpbWKIi ICA<a-ce CJKaTOe
6e"a....;...-,....cooe 6e3ac6ecTceoe

BOllTbl Iner,.cca"h~a;: CTalib ner CTarb ASTM IASll ,.. ,.. ... I ;:Jcya 6i A1 C3 Maeva 87

r" 11 r "r c _ ..... e ... oj-a .... b Il'e .-,,-bfSi 1 I
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Y3en a1/ClHoro Kranaria Hepr'""-oC_,,il CTarb fJepJKaeelOL.a<1 I
CTBI1b

Y3en 8bln/CYHorO HepA<aac:,r _ail CTarb HepA<aee,cu.all

KnanaHa c~arb

Y3en cal'{)Uero MeXaHl1v la fJepA'a.-.r _ail c-anb fJeplt'aSeiCl.,all

nonraac;: c~arb

06pa-Hbl~Krar"H 5~"",.l a EpcH3a
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"'l".U" \,_
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, r~aanRiCu.ero
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YCllOBHfl3KcnllyaTa4HH

MaKCI'IMaIlbHOe pa604ee AaBIleHl'le 8 8 6ap
MaKl.\>1MaIlbHOe paCyeTHOe AaBIleHl'le 10 6ap

B nKl6c J napCSOM 06opYAoBaHI111 An>l Tennco611eHa r:;.1 MOP;

nl1P/Klu.,e I KOrl-pOne YMeHbWeHHa>l nOTp"OHOCTb B Terne 1OtI'eT
ppOCCerl1pCBaTb nOTOI( napa AO Hyn>l KorAa AaBnerl,.e yMeHb

WaeTC;:l yaCTO nonyyaeTC>l YTO He xsaTaeT OCTaBWerCC>l YC.1nl1>l

An>l SbITanKI1SaHI1>l CKom18weroC>l KOHAeHcaTa 113 Tennonepe

AaKlu;ero YCTp0l1CT8a 3TO cnyyaeTC;:l KorAa napOSC.1 KnanaH
3aKpblBaeTC;:l 11 BaKIYI. B Tennoo6MeHHI1KB 06pa3yeTC::l Ha YA.1

BneHl1e 6blCTPO 3TO npen>lTCTSYBT 3¢¢eKTI1BHOMY OTSfJD; KOH
ABHcaTa npc6reMa MO)l{eT 6blTb yc;r;6neHa KorAa rOHAeHcaT

TeyeT S e03A;xonpoeOA 11/l1nl1 nl1HI1Kl s03spaTa Ha/C;';:lIlJYlCC;:l

nOA p,8SneHl1e A 3TO MO)l{eT npl1BeCTI1 I( rI1APOYAap/ a TaKtI'B .<
nospetl'AeHI1::l' I Bbl3BaHHbiM KOPP0311el1 11 3aMep3aH.1BM YTO

ry611TenbHO An::l Beware naposoro 060p/AfJSaHI1>l

KaKOBO )+(e peweHHe?

1 Cm1B KOHAeHcBTa

3TO paSHor.1nbHO 8bl6paCbl8aHI1Kl AeHer 8 K8HanI13aL,.1Kl 60nee
Toro cnl1s HeOYI1u;eHOrO KOHAeHcaTa S 3elMlO 3arpa3H::leT OKP/

)l{aKlU;/Kl cPPA/ BpeAI1T nKlA>lM 11 MOtl'eT nOABeprHfTb B3C HeHy
)l{HOI1 OTEleTCTBeHHOCTI1

I1nl1

2 KymlTe Hacoc AIlSl KOHAeHc3T3 ¢IIPMbl AplACTpOHr 11 Bbl

I1cnonb3Y>l AI1>l nonyyeHI1>l eHeprl111 B03Elpau;aKlw/ICC;:I 4eHHYlO

)l{I1AKOCTb non/YI1Te TonbKO BblroAY 3 He np06nelAbi c 06cnYKI1

BaHl1eM 11 BblCOKOI1 l.\eHO\1 3neKTpoHaCOCOB pacnonOKeHHblx B

YAaneHHblx TOYKax

nO::JTOIAY CKatl'l1Te AO CO\1AaHI1>l nOBpeJllAOHHblMynnOTHI1Ten;:lM

11 YTOYKaM Cl'aJKI1TO npl1ElOT HaAeJKHOMy He Tp,,6/Kltl\PM/
::JnPKTpl1'-j('CKOI1 ::lHOprl1l1 0030P3TY KOHAPHcaTa An:! Tal'lIX HyKA

KSK C03A .IHI10 O<ll'yYMa OOOAOHI10 0031lpaTH0\1 nl1Hl111 BI:.lCOKorO

A31lnPlll1H I1nll nOAbOMa KOHAoHC3Ta

r~c 1.33C'1b01ce
le ....~ce l.". 0. ...... ~o

BblXOA
yrpaanRKlu.ero
,..,JSreHUq -



I

nponycKHafl CnOC06HOCTb HaCOCa (Am~ 150"- HIH1 300 1 MM ypOBHfl HanOnHeHHfl)

,,..
PT:: ::

r ..,\.....,~,J
PT 308'

r ,CKHaq
PT :06 I

r'cr\CI<Haq

.... ... ...~c ib 1\ U

_ ~ \ n1D

PT :C~

r ... \ ''''.1~

G - :.-3 S -~'"' '8,- -:C=- - ~~J --::': I
__ J

,,- ::9J ., - 217- ::_ j Iu:_ ..... -:=: ... :: ..... ':

~~ I 2'0':;
I

-- 2,..~- ,-
I

780 I 2722 I: ,:::

A1Bnet-Hle H1

8bl\C~e

('lD

-8
5
;-
85

\ ~~ 1 nQiOu.<le

M 1~-~~ 'e SOJ.1,~a

- ~J t1P
- -

I
I- ~ I

,
~ _:::0 ,"'\""~ - I ~o~ ... :J ........I --. ~ '--~ 1- ,- .~ -, 5 O~5 <:0 15:0 1450 - \ :948 -'" -"' _-::l~01I - D :J .... ~_

I ::5 o.::~ 11:5 c-- 1635 1545 ::~- 31::0 55':- I~-"-I.:::J
"~

::J 12:: 1CCO c:SO 1590 - 3266 ::: -15 : :--31~~~

I
;- C~5 1635 2311 I =-d\
55 C~0 168l: , :35-

I __

:: .... -
I I C c:J I ''::5 I 1090 '::9.3 1:6'::- .!s:s -:3: j- I

. '- I
I .:: 5 10':: '-'

, ,::-0 1455 \ ........ !"'l

:os~ ::93 :311 '- ~-- --I

t"\

5 1 .. -- ..... .:'" 15':0 ::5-

1

3221 50 - ~"'Il

1 l .... ~ .... - .~ -- 9c:0 I 15':0 I :266
I

I

I ~-~-I85 a-- 1545 I 3311"'.,

I 25 770 I 630 10..5 0-- 2bS3 2676 4536 :0:9_::>::>
35 9,0 I ;-70 1180 1090 2994I 2812 4990 -'1--

.... "-':0

5 15 10.15 , 860 1315 1225 3130 2948 5216 ---I ...:~o- 910 1270 308.1 -63
I I

I~

85 955 1315 3130 I ~::9J I
:5 , --- 9 .,

I 630 1;:-95 I -?-- I'-CO

I I
I .. ._- V ~_c:o -v _

1_ .. -

9 . S.::; C~5 91C 1 !"'l-'::- 125-0 '-......
I - I

, - .... J .... ':l -- -- ~ ..- --, - I
1C~5 :='~- 28 :: -- , .. ,- I I I - .- -

I - - lCS?_ ZS53I I --- "'-':;

::: -~ I 1 ,~;: -Co_=: --- - - -I

I

I
I

I
I

I

I

I

I
I
I

::;oeAI1HeHl1e
- _0080e BSPT 1-1 NFT

_-a~~eBoe(HaB~HY~8aeTc~)

3all8yaHI18

-:c;J,n04T~TenbHo 4T06bl ynpaanl'!IoU\ee ,qasneHlle (07 1 cap)
1"0 60nbwe npon1BogaasreH~S'1 AnH Toro 4T06bl YMeHbw~Tb

- ~ spe MOl oTsoAa KaJ< l-1 nepenap, TeMneparyp napa

K03epctH1411eHTbl AJl51 onpeAeneHI151 nponycKHoi1
ypOBHe~ HanOnHeHI1H cnoco6HoCTI1 AJlH APyrl1x

IYposeHb HanorHeHIIA 11M 0 I EO I 300 I 600 I 900 I
PT 204 07 1 11 13 14
PT 206 07 1 1 1 1
PT 308 07 09 1 12 13
PT 312 07 085 I 1 108 12
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C60aTHbll4
KnanaH
:JaJl(pbiT

3 T K YPOSPHb I'OHp,eHCaTa ynan no
nnaSOK onyU\eH nova BHOBb He CMeHllTCll
n03~4~~

OOpanolbl14

Knat1aH

OTxOblT

Bt:::>} AVAiLABLE COPf

Q"paTl-lbll4
I(.nanaH
34j((iblT

2 C noeblweHlo1eM yposHH KOHAeHcaTa
nonnaBOK nOp'H~MaeTcH p,o T04KH
nepeKmOyeHIo111 nocne yero npo~cxoAIo1T

MrHOBeHHaA CMeHa n031014~~ nOKcuaHHall
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Armstrong

Inverted Bucket Steam Trap
Cast Iron for Honzontallnstallatlon

Senes 800
16 Bar 250 pSI

I, W.11/~W PN16

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

GG25 AS," A 278 Class 30
All Stainless S eel
f-'arcene':: C, c~e Steel
CarDor S --,

OptIonal Extras
Spring loaded Internal check ,alve In stainless steel can be
fitted In the Intet tube
ThermiC bucket vent to dlsc'1arge large amounts of air on
start up

Automatic pop drain can be fit ed In the lowest POint

Bucket lent scrubblrg vllre frr reavy dlrtloll conditions
especlall/ on compressed al a;:;;:;licaliOns

SpeCIfication
Inverted Bucket Trap Tl'PE In cast Iron Hlth automatic
air vent free floating mecharlsm With the orllice
In the top Maximum allowable back pressure 99% of Inlet
pressure
Please stipulate
Size pressure rating orllice SIZO ccnnectlon size maximum
working pressure differential ;:;rossurp and m2.(lmum
condensate load
SpeCial Tests or Test Certllica,es must be requested at the
time of ordering

Trap Selection
1 Steam traps should never be selected according to pipe

size but to condensate load
2 Select the correct type for the ma..<lmum condensate load

e g Tl'PE 813
3 In the condensate load curle of the selected Type enter

the chart at e g 1200 Kgslh (2650 Ibs/h) and go up to
e 9 3 5 bar (50 pSI)

4 The curve over the pOint /lhere the lines intersect IS the
corrpct size of orllice for lour reqUIrements e 9 'I. Orllice
The end of each curve IS the m2.(lmum differential
pressure for that orllice

Matenals
Body
Internals
Val/p a-c Seat
Dralr"" p1L.';

I
Dlre'1s,ons mm Weight

Type SI:e
A B I C kg

E~~ - ~- 70 1~:: 22--8 __ - J -- _:8 1-5 27--
E_= - -- ~

_37

I
2:2 63

2_= J - : -- -9 ~~::l :22~ ~ c.':J ...

2_- 1 - - 2:~ _?3 I " - 2Q4,,-,,-':

DimenSIons -WeIght

6.:cv

MaXimum Operatmg 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)
Ma..<lmum differential pressure for each onflce size mal be
found from the curves overleaf

Descnptlon
Manufactured from Cast Iron mamtenarce free and not
affected by dirt

A unique le/erage system multiplies the ferce prollced b/
It'P bucket to open the val 'e agamst S/St"M pressure. The
mechanism IS free floating thus there are no fixed pivots
to create wear or friction

As the mechanism IS located at the top no dirt can lie over the
onflce Particles of dirt HIli be held In suspension until
expelled by the full differential purging action Normally no
strainer IS required

The on lice IS within the water seal prelentlng live steam loss
thus there IS no erosion by high veloclt/ steam Automahc air
venting IS provided by a small hole In the bucket cleaned b/ a
wiggle wire
Inverted bucket traps require no adjustment and drain
continuously allOWing no condensate to back up No Ii /"
steam IS needed to operate and the/ are resistant to /later
hammer

Complete insulation IS possible vllthout affecting
performance thus helping further to sale energy

Inlet
Tut:e

Bucket down-Valve open

ConnectIons
Screwed BSPT and NPT

Flanged

NOTE
The cold Hater capacity at start up condition Will be at least
21 of the hot condensate capacity
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Flashing condensale

.. 'lIMn ~ndenaar.l....el reacne'
ooen l\Q line. ...elQhr of bucket
tJm... I.....raoe ,xceeda 11'1'
ptfUl'" nOld/no YII"'I to au'
8ul;Qir tnen IInlll; £nd open, Ir,,,
'nJY't. Accumulated 'Ir II
dlKn.aro<tO fUlt followed by
~ • .ate. OI"".rQI conUnu"
unf I l'7lOf' .r.t.am flc.t. btJck.et and
q'(:'tII rtpUltd

Sleam

3 When COM4"'Ult • SW'hlly
ilbove float nq I..... I I1'IOYCX.et
e ollS.a II ont Pull on tn"fJV~r Th'
valve doe, not O(ien how"""r unUJ
tne conalnuf.e II"feI r 141 to IU
opening line foe tne" SI nq
pr&UlJr. dlU.rtnr aJ C41....." tn.
,Ium IJ\d CQI'IdI"~ltr,tur"
header

2. sr.,m allO enter. rrw under
b?nom ~~e ot DUCIf.Att ..Mere f
nus ,1(\0 c;oll6CU all.Go mpart ng
buoyaney BUCk.t11M" r 1411 '11<2"'ts "'II e IOWVdS f.I "..1 unrl'
.,al~ I In.aot)'ed (l __ nul' tnut ... Ir
~ eamo., CJ OJl Oe coni nUll1y
pas. lhrougn buek.er Int ,nd
COfI6Ct .It top 0' tf&4).

ARMSTRONG MACHINE WORKS SA.-4400 HERSTAL-L1EGE-BELGJUM
Tel 041 640867 Telex. 41677 AMTRAP B
Umted Kingdom Registered Office
Armstrong International Group of Companies,
Holmftrth, Huddersfleld HD7 1XN
Tel (0484) 682760 Telex 629759 TFS T A VA 'LA8LE COpy
FaA (0484) 686318

1 Ttl. ,tum iraQ II Installod."
dra n j nt OoetN~n steam nUled
un t and condl!ln5~t8 re'uln neaaer
At In I C() nf DuckellS down ano
valve ,wOe open ,i, Inlll.alllOOd
0' condenutt InItt. In. Irap atId
fJOWllJnd~ OOUom edge 01
bucktt II III trap OOdy and
comp/f'tly luOm, gin bucirAr
Col\dtnUite tnt" dl.chargel
thrOUQ" wldt oPtO .,11'1' 10 ,elurn
t\eadlf

CapacIty Curves DIfferentIal Pressure psI

Type 814 10 30 1(1) "" ,'- "<,J...,\.
I

~<o

0000
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/'" - ·C<Xl
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Example \ L3£XX)

I Lzsoo
1200 kg1h 'I.e

-:000

"50
~ . 9 ~ l' J

Type 812 3 5 bar DIfferential
2500
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'1..", 2000
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.c a oE
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e, I ' j1500 /,fl
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Type 811
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-lC<Xl

-c;xl

I~

rt<Xl
I I

-~()

<C I

I III II
1-400

L350

o c o 5 1 • 7 8 10 12 • 5 Valve sizes

cr "I
Type 800 5/8 - 159mm

1/2 = 127 mm
oV:J 3/8 - 95mm

11/32 - 87mm
5/16 - 79mm

Note < J 9/32 - 71mm
~ 1 " 1/4 - 64mmThe end of eacr

curve IS the max 2<:0 7/32 - 56mm
3/16 - 48mm

differential press 5/32 - 40mm
for that onflce 1 0 118 - 32mm

7/64 - 28mm
025 o 0 075 15 5 6 7 8 9 I" 12 6 820 # 38 - 25 mm

OperatIon Differential Pressure bar
./

A
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'ctMBTP naTpyY.o;
:,~a Y1 ~IXOt:,3, MM

'ca, l<f , 8 T 4

~(liC (CT 3)
nopH0-APoccenytp
raH (CT HepiK)

25 32 5')

50 - 200 50-70 30- 55

360A290x250 400x330x250 431.)x360x320

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

1,2 1,2 1,7 2,2 2,2
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65
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17 AlfTW~bMaflOO'op ~CIaJb
(TOJlbl<O Of'1l5 201125 (rop\13)11 CN15112Q(eepr l

FT43C

9

FT43
ON 40 \1 50

FT43
C'J 25

FT43
C\J 15 ~1 :::0

BSl449CS4

85970304516
BS6105A480

BS 970303S21

as 1449304516
as 1449304S16

85 3692Gr8 8
BS3692Gr 88

BS 1449304516

14 aTM
FT43 14

DIN 1691 GG 25

108

MaTep\1al1

I I .-l- "'" I '"v--IS!ft«f:l I I 1 ""'I I'"
6rc.. tlleJL'TR I "",r
~ I B \ II A

60mb! Y:lI1a rnaSHoro KIlanaHa ON 40
WT\1¢T1>l ~ ra\1K~ ON 50

9 B03.a.YWH~K

B WapoBol1 nOnl1aeOK ~ pbl'lar

f4 Onopltasl paw:a
j 3 YnJlOTHeti\1C nB3

2 50mbl KPblWK~ ON 15 25
WT~<PT KPblWK\1
ra\1K~ KPblWK\1

1 Kopnyc

11 Y:x.lln83

15.0.000 45aTM 10aTM
KOH.o.eHcaTooTso.o.'i\.1~\1 40/500N \1MeIOT
pasHoe u PMX

C'l Fi43 4 5 Fi43 10

.,
::. 100

~ 50
,,)

r- 0
a 2 4 6

'"' <Dl1aHueSble BS 4504 PN 16
S <Dl1aHUeSble ANSI 150 (ON15 \1 20) ANSI 125 (DN25.o.o 50)

~ VIaE-en Ie ~t> lC'10nb3yeTC::l np 1 .aa'ihb x napar leTp~,(
'. P 1< ~ aKC _ IQ8epeHUYlanbHOe lla8l1eh~le

npOKlla.DJ<,a yona fnaSHoro KJ13J1aHa
ON 40 50 APM\1POBaHHblH JI\1CTOBO~ rpa¢~T

6 npoKJ1a.DJ<,a ce.D.l13 KIlanaHa ReP:1'O CIarb BS 1449304511
ON 15 20 25

Y3e11 fl1aaHOro KJ1aIlaHa C Hep-A<. CIarb 853146 Pan 2
aHT~KOPP03\.1\.1HblM Ae¢neKTopoM ON 40 50 Ane 2

7 Y3en waPH\1PHO~ CTOHKI1 Hej)iiClarb 8S 418318/8
601lTb! ON 15 20 25

3 npOKJ1aL!Y.a ~pblwr>l APMYlPOBaHbl\.1I1\.1CTOBO\1 rpaCP~T

4 Kpblwra YyryH DIN 1691 GG 25
5 CeAllo KJ1anaHa ON 15 20 25 H€:p;l<.= BS 970431 529

(,D,rill eepmK3J1bHblX KOH.o.eHcaTooTBo.o.Y~KOe ON 15 \1 20j

Pa3Mepbl t1 COeA~HeH~5I
ON 15 20 25 40 \1 50 CTaH.o.apTHbie epl1aHUbl BS 4504 \1 PN 16
np\.1 He06xo.o.\1MOCT\.1 B03MOiKHa nocTaBKa C epnaHuaM\1 ANSI
150 C oTSepCT\1RMYI

nOnJlaBKoBbli1 KOHAeHCaTOOTBOALlJ..1K FT 43 DN 15-50
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TaM rAe Tpe6yercSi H\Il3KOe 3Ha'1eH\1e OTKpblBaJOU\ero AaBneHHfl
B03MOlKHa YCTaHOBKa KIlanaHOB 6e3 np flK\1H B BepTI1KanbHblX
TPy6ax C HanpaBneHl1eM nOTOKa CH\13Y BBepx

6e3 npy*I1H~
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CTaHAapTbl 3an~paH~51
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3 B03 MSln:l1e ynnoTHeHI1S1 COOTBeTCTBYIOT DIN 3230 'IaCTb 3
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Pa3Mepbl 111 COeA1I1HeH1I151
ON 15 20 25 32 40 50 65 80 100
DOl 1 2 II 3 MOryl 6blTb YCTaHOBneHbl Me'v~1 E and H T\1na B510
BS4504/DIN PN6 10 16 25 40 JIS 5 10 16 20 ¢naHu,eBble
CDeJJ,\1HeHI1S1 co cneAYJOUJ,\1MI1 I1CKIlJQ'"leHl1flMI1 -
ON 40 50 80 II 100 - He YCTaHaBnl1salOTc~ Me'H.AY ¢naHlJ,.
coeJJ,\1HeHWtMI1 JI5 5
ON 65 II 80 - He YCTaH3BmlBalOTCSI MeJKAY ¢l1aHu,eeblMI1
coeA\1HeHI1S1MI1 E T\1na BS10

B03MO*H~~ 8~6op npY*~H
:+:eCTl<l1e npY*I1Hbl ,UJ1Sl cxeM I<OTI10BOli! nl1TaTeIlbHoli! BO.lJ,bl AnSI
p33MepOB AO ON 65 B MOAel1S1X DCVl 11 OCV2
H\1KeneBbll1 cnnaB ,UJ1Sl TeMrteparypbl ,UJ1Sl TeMneparypbl Bblwe
400 C ,UJ111 Bcex pa3MepoB TOnbl<O B MOAel1SlX DCV3

,oon IC COOTBeTC·S eT ",a~c .u3Bne'"l11'0
=, 10 M3~C ",a1=,,<..e p360'"lee ,8,38J'e'-' e
., 0 la~c 1 13rb"aQ paOO'"l311 Te Ir,,:::_- :3
':a C'" ...H!l.JPTHC~' r: .... 'HO~' t-'!H1 ... t" .....

~:::r~ IHO I LlJlI1 C,rb,-btX Harpy30K ::CO C '--
Se3 rp{« IHbl 300 C 4C C
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...> 260
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;::: 150

OrpaH vtl.{eH~1e n pvtMeHeH~1fl
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l\.opnyc COOTBeTcTByeT M3KCI1ManbHOMY ,UasneHI1JO PN 16
PMO MaKCI1ManbHOe pa60'"lee AaBneHHe 16 am
TMO MaKc IManbHal1 pa60'"lal1 Ter.tneoarypa 260 C
t-..laKc IManbHoe AaBneHl1e xonO,UHoro rHApaSI1l1'"1e:~oro

IlcnblTaHl111 24 a~11

\hlHm,lanbHal1 paco'"l311 Tel'.meparypa 5J C

Onl-1CaHvte
J.\IC~OBble oopaTHb e KIlanaHbl nma DC" 1 2 11 3 pa3pat:v-3Hbl
:l~q yCT3HOB,11 \le'i<,Uy <\ln3Hl.\a·1I1 CHll y'u06Hbl .!l11l
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COOTBeTcTByeT PCT YCCP 1970-86 ~SH 1
Cpe~h~~ ~~a'1eTp BonoKHa, HKM, He 60nee 2,0 - 3,0
nnoTroc-b, Yr/y K/6 20,0 - 25,C
B~arnCC-b, % ,ne 6o~ee 2
TennonpoBo~dOCTb np~ 25 rpaA C, ETICH K), He 60nee 0,038 - 0,040
TeHnepaTypa np~HeHeH~~ ,rpaA C OT -260 AO +700

• np~HeHneTcH B Ka~eCTBe Ten~o- u SB/Xouso~ru~~, An~ ~srOTOB~eH~H

Tenno3BYKo~so~ruuoHHux, 3BYKonornoma~m~x ~ <P~~bTpy~m~x HaTep~anoB

~ u3~en~~, KOTopue 3~~eYT~BHO ~cnonbSY~TCH B aBToHo6~necTpoeHuu,

aB~aCTpoeH~U, rpa~~aNCKOH ~ npOHuwneHHOH CTpO~TenbCTBe,

Tenn03HepreT~Ke, a TaK*e An~ rpyoo~ O~~CTKU B03Ayxa
EasanbToBoe BonOKHO np~HeHHeTC~ ~ KaK apH~pywm~~ HaTep~an
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~opMaT,HH A~~Ha

Wl-1p~Ha

Tonm~Ha

fl~OTHocTb,KrIM Kyo,He Conee
r~rpocKon~~HocTb 3a 24 ~aca, He 60nee %
TennonpOBOAHOCTb np~ 25 rpaA C, BTICH K),He 60nee
flpeAen npO~HOCT~ np~ pacT~£eHuU,Hna, (~rclcM KB ),He
TeHnepaTypa npuMeHeHun,rpaA C

* RBnneTc~ 3~feYT~BHUH 3aHeHUTe~eM ac60KapToHa
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1) Uu.. a E}.a3a.,a Ha Ck.la.:U 3aBO,T\, 13 TO\fY QJICll nJB
2) B hO\:Ine}.T 13\O..J:IITb 3'€.JHYBa.lbh:.l \fvcPTa T3 p03cbacOB2f-HrI nny J-2 CTHK

3) OrrT03H\1 '10K)'l1W1\f - 3HII.lr....ha

4) Tp\on \ O}-Ilb 6\1"11 E IrO~03Ie...11 3 Tp\O 32\IOB-l ",a

B J..OJ10HJ...ax Bara I orrTOBa UIHa lfUCe1hHI1K ~ .UJHl rYCTV1HI1 40 Kf/\l,

3Ha\1eHHI1K - JImr rycniHI1 60 Kf1\1

lllHa BKa3aHa )l)IH KO\1TIneKTY Cef\1eHTlB U!B1 nOnOBI1HKJ1) Ha CYJIalIl 3aBOay, B TOMY
\U1C11l TI,11B
.Llo13AGIHa CeKUll O.lU1H Merp

,IT1:l\lerp TP'OH ,J1:l\leTp Tp'OH lilH:l B rpH
BHnp \1\1 30BH , \1\1 3:1 1 i\I nor

57 140 51
76 160 53
Si 180 86

lOS 200 102
]IJ. 200 102
p- I/- I IO-)

__J

157 J -0 186-)

2]9 315 217
250 ~OO 321
300 ~5J "6'"'-r J

.!()J 560 564
~~o 695 646
SOt) 710 880

B -\.T 'B3cH lhlUBLbkJln 33BO) \.0 10.1H lbHHhJB •

OrrTOBa UlHa B rpH

13 69\15 92
1442\17 00
1506\1796
1742\21 59
2034\25 ]7
2] 95\27 51
2462\31 58
31 49\41 15
34 49\4563
3795\50 15
4259\5598
4934\6647
5427\73 13
62 78\84 7~

<p3}.C (O~471) 5-14-04
5-13-~2

Bara B JU

042\063
049\0 73\

o55\0 82
o77\] 16
090\1 35
1 05\1 57
] 30\] 95
1 80\2 70
208\3 12
226\340
255\3 80
3 18\478
3 50\5 26
415\620

Tel (0~471) 5~15-66

5-15-7~

TOBUlHHa 130 15/1.1.'i B M\I

35
35
35
40
40
40
40
45
45
45
45
50
50
50

T-\K1IIIl,5I
o pl€HrOuIlIL,\ U1H tJ:l rp' fill nOnCpe.1HhOl30 lbOBJHl

n1hOnO 11' pCTaHO\1

T-\E~1IUl5I

UIH cen'leHT B 13 lUI') ,!J,..151 13015illli Tp" oOnpOB0211B

,ITla\teTp TPyon
60
76
S9

114
139
168
219
273
3')'"
-j

355
406
457
508
610

\1 B3CIL""bl\.lB ,

kll1I3Cbh.3 061 ,

B\ 1 C060DH3, 72
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D.MEASUREMENT AND DATA COLLECTED
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D.l.Statistical data of 1995 through 1997
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Annual report of enterprIse
for 1995

Date (year, month, date)

Enterprise Yalta meat processmg plant

Temtory Ukrame

OwnershIp form Jomt-stock company

State authority Crimea meat assocrahon

Type of achvlty mdustry, commerce

Umt of measurement mIn Ukr Krb Checksum

Codes

I I
443714



Form No 1
Balance of enterprise

ASSETS Lme Begmnmgof End of
code year reportmg

penod

1 2 3 4

I FIXED ASSETS AND OTHER NON-CURRENT ASSETS

FIxed assets

resIdual value 10 49743 55682

depreCIatIOn (02) 11 32119 31768

ongma1 cost (01) 12 81862 87450

Work-m-process cap1ta1 mvestrnents (33, 35, 61) 30 373 2049

Eqmpment (07) 35 234 724

Long-term fmanclal mvestments (58) 40

Settlements WIth shareholders (75) 50

Total for Section 1 70 50350 58445

IT INVENTORIES AND COSTS

Produchon stock (05-08, 10) 80 31273 59774

Low - value and fast - deprecIatmg Items

resIdual value 100 79 1278

Expenses of future penods (31) 120

Fm1shed goods (40) 130 1058 1918

Goods

buymg cost (41) 140 1147 4925

Total for SectIOn IT 150 33833 68251

III CASH, SETTLEMENTS AND OTHER CURRENT ASSETS

Goods sh1pped

payment 1S not due (45) 160

Settlements W1th debtors

for goods, works and serv1ces payment 1S not due (62, 76) 170 8109 21088

wlth budget (68) 200 1620 3678

w1th employees under other transactIOns (73) 210 1 34

W1th other debtors 240 4 56

Cash

cash (50) 260

settlement account (51) 270 5797 19158

currency account (52) 280

other monetary 1tems (54, 55, 56) 290 423 548

Borrowed funds (82) 300

Other current assets 310 2 247

Total for sectIOn III 320 15956 46183

Balance (sum of hnes 070, 150, 320, 330 and 340) 350 100139 178889

I
I
I
I
I
I
I
I
I
I
I
I
I
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Form No 1
Balance of enterprIse

ASSETS Lme Begmmng of End of
code year reportmg

perIOd

1 2 3 4

I FIXED ASSETS AND OTHER NON-CURRENT ASSETS

FIxed assets

resIdual value 10 49743 55682

depreCiatIOn (02) 11 32119 31768

ongmal cost (01) 12 81862 87450

Work-In-process capItal Investments (33, 35, 61) 30 373 2049

EqUIpment (07) 35 234 724

Long-term fmancial Investments (58) 40

Settlements WIth shareholders (75) 50

Total for SectIOn 1 70 50350 58445

II INVENTORIES AND COSTS

ProductIon stock (05-08, 10) 80 31273 59774

Low - value and fast - depreCIatIng Items

resIdual value 100 79 1278

Expenses of future penods (31) 120

FInIshed goods (40) 130 1058 1918

Goods

bUyIng cost (41) 140 1147 4925

Total for SectIon II 150 33833 68251

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 8109 21088

WIth budget (68) 200 1620 3678

WIth employees under other transactIons (73) 210 1 34

WIth other debtors 240 4 56

Cash

cash (50) 260

settlement account (51) 270 5797 19158

currency account (52) 280

other monetary Items (54, 55, 56) 290 423 548

Borrowed funds (82) 300

Other current assets 310 2 247

Total for sectIOn III 320 15956 46183

Balance (sum of hnes 070, 150,320,330 and 340) 350 100139 178889



LIABILITIES Lme Begmnmgof End of
code year reportmg

perIod

1 2 3 4

1 SOURCES OF OWN AND SIMILAR FUNDS

Statutory fund (capItal) (85) 400 2880 9540

Reserve fund (88) 410 6491 32049

Capital fmancmg (93, 94) 420 607 2773

Special-purpose funds and target fmancmg (87,88,89) 430 72772 107606

Settlements WIth shareholders (75) 450

Profit

used m the accountmg year (81) 481 64209

of accountmg year (80) 482 64209

Total for SectIon I 490 93088 153980

II LONG-TERM LIABILITIES

Bank loans (92) 500

Borrowed funds (95) 510

Total for SectIon II 530

III SETTLEMENTS AND OTHER LIABILITIES

Settlements wIth credItors

for goods, works and servIces payment IS not due (60, 76) 630 5547 1794

budget (68) 670 4069 4891

wage payments (70) 700 1902 4450

WIth other credItors (71,76) 720 46 110

Total for sectIon III 750 17320 18909

BALANCE (sum of hnes 495, 530, 750) 760 100139 172889

\1
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FormNo2
I Fmanclal results

Indicator Lme Gams Losses
code

Revenue (gross Income) 10 59032

VAT 15 99171

ProductIOn costs 40 429406

Results from sales ofpnmary products 50 61455

Results from sales of other products 60 655

Revenues and expenses from other operatIOns 70 2126 27

Total gams and losses 80 592813 528604

Pre-tax mcome or loss 90 64209

Actual volume ofproductIon 100 324376



Enterpnse

Temtory

OwnershIp fonn

State authonty

Type of activIty

Umtof
measurement

Annual report of enterprise
for 1996

Date (year, month, date)

Yalta meat processmg plant

Ukrame

collective

Cnmea meat aSSOCIation

mdustry, commerce

thousand Hr Check sum

Address 1, Isobl1na str, Yalta

Codes

27 1 1 197
443714
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Form No 1
Balance of enterpnse

ASSETS Lme BegmDlng End of
code of year reportm

gpenod

1 2 3 4

I FIXED ASSETS AND OTHER NON-CURRENT
ASSETS

FIxed assets

resIdual value 10 575295 3624075

depreCIatIOn (02) 11 329509 2547468

ongmal cost (01) 12 904804 6171543

Work-m-process capItal mvestments (33, 35, 61) 30 39046 30400

EqUIpment (07) 35 10309 49334

Long-term financIal mvestments (58) 40

Settlements WIth shareholders (75) 50

Total for SectIOn 1 70 824417 3895259

II INVENTORIES AND COSTS

ProductIOn stock (05-08, 10) 80 430465 568743

Low - value and fast - deprecIatmg Items

resIdual value 100 12396 13424

Expenses of future penods (31) 120

FmIshed goods (40) 130 7947 25734

Goods

buymg cost (41) 140 47491 107275

Total for SectIOn II 150 851349

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, 170 154055 254259
76)



1 2 3 4

wIth budget (68) 200 273 1498

wIth employees under other transactions (73) 210 125 3368

wIth other debtors 240 2725 6096

Cash

cash (50) 260 7559 470

settlement account (51) 270 183356 223886

currency account (52) 280 1047

other monetary Items (54, 55, 56) 290 2311 2786

Borrowed funds (82) 300

Other current assets 310 3648 17393

Total for sectIon III 320 354612

BALANCE (sum of hnes 070, 150, 320, 330 and 340) 350 2033378 5593984

I
I
I
I
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LIABILITIES LIne BegInnIng End of
code of year reportIn

~

gpenod

1 2 3 4

1 SOURCES OF OWN AND SIMILAR FUNDS

Statutory fund (capItal) (85) 400 1841750 1841750

Reserve fund (88) 410 27778

CapItal finanCIng (93, 94) 420

SpecIal-purpose funds and target finanCIng (87, 88, 89) 430 46114 285080

Settlements wIth shareholders (75) 450

Profit

used In the accountIng year (81) 481 801596

ofaccountIng year (80) 482 801596

Total for SectIOn I 490 1887864 5443496

II LONG-TERM LIABILITIES

Bank loans (92) 500

Borrowed funds (95) 510

Total for SectIOn II 530

III SETTLEMENTS AND OTHER LIABILITIES

Settlements wlth credltors

for goods, works and servIces payment IS not due (62, 630 3842 12740
76)

budget (68) 670 26904 50565

wage payments (70) 700 20624 21669

wIth other credItors (71, 76) 720 1918 2873

Total for sectIon III 750 145514 150488

BALANCE (sum of hnes 495, 530, 750) 760 2033378 5593984



Form No 2
I Fmanclal results

Indicator Lme code Gams Losses

Revenue (gross Income) 10 6563282

VAT 15 1093902

ProductIOn costs 40 4711037

Results from sales of pnmary products 50 758343

Results from sales of other products 60 13961 128

Revenues and expenses from other operatlOns 70 29420

Total gaIns and losses 80 6606663 5805067

Pre-tax Income or loss 90 -EGl-596

Actual volume of productIOn 100 6302803

I
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collectIve

none

Address 1, IsobIlna str, Yalta

443714

Codes

1801001

Check sum

mdustry, commerce

Yalta meat processmg plant

Ukrame

thousandHr

Balance of enterprise
as of October 1, 1997

FonnNo 1

Date (year, month, date)

Enterpnse

Temtory

OwnershIp fonn

State authonty

Type of actIvIty

Umtof
measurement

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



ASSETS Lme Begmnmg End of
code of year reportmg

perIod

1 2 3 4

I FIXED ASSETS AND OTHER NON-
CURRENT ASSETS

FIxed assets

resIdual value 10 36241 39972

deprecIatIOn (02) 11 25475 26234

ongmal cost (01) 12 6171 5 66206

Work-m-process capItal mvestments (33, 35, 61) 30 304 345

EqUipment (07) 35 493 2059

Long-term finanCIal mvestments (58) 40

Settlements wIth shareholders (75) 50

Total for SectIOn 1 70 38953 44265

II INVENTORIES AND COSTS

ProductIOn stock (05-08, 10) 80 9687 5644

Low - value and fast - depreClatmg Items

resIdual value 100 134 123

Expenses of future penods (31) 120

FIll1shed goods (40) 130 257 258

Goods

buymg cost (41) 140 1073 217 5

Total for SectIOn II 150 11179 8274

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 170 2543 151 1
due (62, 76)

wIth budget (68) 200 1 5 694

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



I
I
I
I
I
I
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1 2 3 4

WIth employees under other transactIOns (73) 210 34 73

wIth other debtors 240 61 347

Cash

cash (50) 260 05 8 1

settlement account (51) 270 2959 2874

currency account (52) 280 1 03

other monetary Items (54, 55, 56) 290 28 63

Borrowed funds (82) 300

Other current assets 310 174 3

Total for sectIOn III 320 5808 6574

BALANCE (sum of lInes 070, 150, 320, 330 and 330 5594 59113
340)



LIABILITIES Lme Begmnmg End of
code of year reportm

g period

1 2 3 4

1 SOURCES OF OWN AND SIMILAR FUNDS

Statutory fund (capItal) (85) 400 1841 8 1841 8
--

Reserve fund (88) 410 278 278

CapItal financmg (93, 94) 420

Special-purpose funds and target financmg (87, 88, 89) 430 285 1 5076

Settlements wIth shareholders (75) 450

Profit

used m the accountmg year (81) 481 1856

of accountmg year (80) 482 5009

Total for SectIOn I 490

II LONG-TERM LIABILITIES 495 54435 57171

Bank loans (92) 500

Borrowed funds (95) 510

Total for Section II 530

III SETTLEMENTS AND OTHER LIABILITIES

Settlements wIth credItors

for goods, works and servIces payment IS not due (62, 630 127 138
76)

budget (68) 670 506 21 7

wage payments (70) 700 21 7 296

wIth other credItors (71,76) 720 29 1

Total for sectIOn III 750 1505 1942

BALANCE (sum of lInes 495, 530, 750) 760 5594 59113

I
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FonnNo2

Date (year, month, date)

Report on the financIal results for 9 months of 1997
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Enterpnse

Temtory

OwnershIp fonn

State authonty

Type of actIvIty

Umtof
measurement

Yalta meat processmg plant

Ukrame

collective

none

mdustry

thousand Hr Check sum

Codes

1801001

I I 1

443714



I Fmanclal results

IndIcator Lme code Gams Losses

Revenue (gross mcome) 10 5303360

VAT 15 794044

ProductIOn costs 40 4044887

Results from sales ofpnmary products 50 464429

Results from sales of other products 60 2745

Revenues and expenses from other operatIOns 70 11365

Total gams and losses 80 5341328 4838931

Pre-tax mcome or loss 90 562397

Actual volume ofproductIOn 100

en

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

The reportmg orgamzatlOn

OwnershIp fonn

Form No 11 mtp

Yalta meat processmg plant

lease

Address 1, Isobllna str, Yalta

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

REPORT ON THE FUEL, THERMAL ENERGY AND ELECTRIC POWER USE
In January· December 1995

1 Fuel (as tce • 7000 Ccal/kg)

Types of products and Vmt Product code Line ProductlO Actual use per umt of Vseper
work byZKP number n output! productIOn overall

work productIon
completed output for

the reporting
period

for the same for the Actual
period of the reportmg

preVIous year perIod

Thennal energy Gcal 30 2550 1695 1695 432

Other mdustnal use of 9010 250
bOIler fuel

Total mdustnal use of 9100 657
boller fuel

DomestIc use 9200 40

Total use ofboller fuel 9300 722
(hnes 9100+9150+9200)

2 Thermal energy (steam and hot water)

Types of products and VUlt Product code Line Productlo Actual use per UUlt of Vse per overall
work byZKP number n output! productIOn productIOn

work output for the
completed reportmg period

for the same for the Actual
perIOd of the reporhng

preVIous year period

Meat and I" grade by tonnes 2470 155 7107 7107 110
products

Packed meat thou cans 2540 583 I 583 I

Sausages tonnes 2480 1404 1053 1053 1478

Other mdustnal use 9010 792

Total mdustnal use 9100

DomestIc use 9200 170

Total use (hnes 9300 2550
9100+9200)

Sources ofown supply Gcal

from boller UnIts 9720 2550



3 Electric power

Types of products and UUlt Product code Lme Productio Actual use per UUlt of Use per overall
work byZKP number n outputJ production productIOn

work output for the
completed reportmg penod

for the same for the Actual
penod oftbe reportmg

prevIOus year perIod

Meat and 1" grade by tonnes 2470 155 59 59 9
products

Sausages tonnes 2480 1404 603 603 85

Packed meat thou cans 2540 363 363

Thermal energy productIOn Gcal 30 2550 156 156 40

Refrigeration Gcal 2530 1038 8925 8925 926

Other mdustnal use 9010 12

Total mdustnal use 9100

DomestIc use 9200 48

Overall use (hnes 9300 1120
9100+9200)

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



I
I
I
I

The reportmg orgamzatIOn

OwnershIp form

Form No 11 mtp

Yalta meat processmg plant

Jomt-stock company

Address 1, Isobllna str, Yalta, Ukrame

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

REPORT ON THE FUEL, THERMAL ENERGY AND ELECTRIC POWER USE
FOR 1996

1 Fuel (as tee - 7000 Ccal/kg)

Types of products and Umt Product code Lme ProdnctlO Actual use per umt of Use per overall
work byZKP number n output! productIOn productIOn

work output for the
completed reportmg period

for the same for the Actual
period ofthe reportmg

preVIous year perIOd

Thennal energy Gcal 30 3480 1695 1695 590

Other mdustrlal use of 9010 129
bOIler fuel

Total mdustrlal use of 9100 719
bOIler fuel

DomestIc use 9200 40

Total use ofbOIler fuel 930 759
(hnes 9100+9150+9200)

2 Thermal energy (steam and hot water)

Types of products and Umt Product code Lme ProductlO Actual use per umt of Use per overall
work byZKP number n output! productIon productIon

work output for the
completed reportmg perIod

for tbe same for tbe Actual
perIod of the reportIng

preVIous year perIOd

Meat and 151 grade by tonnes 2470 515 7107 710 7 366
products

Sau~ages tonnes 2480 1262 1053 1053 1329

Other mdUStrlal use 9010 1595

Total mdustrlal use 9100 3290

Domesttc use 9200 190

Total use (Imes 9300 3480
9100+9200)

Sources of own supply Gcal 9710

from boiler untlS 9720 3480



3 ElectrIc power

Types of products and Umt Product code Lme Productto Actual use per umt of Use per overall
work byZKP number n output! productton productIOn

work output for the
completed reporttng period

for the same for the Actual
perIod oftbe reportmg

preVIous year perIod

Meat and I Sl grade by tonnes 2470 515 59 59 30
products

Sausages tonnes 2480 1262 603 603 76

Thermal energy production Gcal 30 3480 156 156 54

Refrigeration Gcal 2530 954 8925 8925 852

Other mdustnal use 9010 28

Total mdustnal use 9100

DomestIc use 9200 42

Overall use (hnes 9300 1082
9100+9200)

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



I
I
I

The reportmg orgamzatIOn

Ownershtp fonn

Form No 11 mtp

Yalta meat processmg plant

Jomt-stock company

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

Address 1, Isobllna str , Yalta, Ukrame

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

1 Fuel (as tce - 7000 Ccal/kg)

Types of products and Umt Product code Lme ProductJO Actual use per umt of Use per overall
work byZKP number n outpuU productIon m thousand productIon

work m output for the
completed reportmg period

for the same for the Actual
perIod of the reportmg

preVIous year perIod

Thermal energy Gcal 30 2235 99928

Other mdustrlal use of 9010 299037
bOiler fuel

Total mdustrlal use of 9100
boiler fuel

DomestIc use 9200 99928

Total use ofbOIler fuel 9300 398965
(hnes 9100+9150+9200)

2 Thermal energy (steam and hot water)

Types of products and Umt Product code Lme ProductlO Actual use per umt of Use per overall
work byZKP number n outpuU productIOn productIon

work output for the
completed repOrtmg period

for the same for the Actual
penod ofthe reportmg

preVIous year perIOd

Sausages tonnes 683 2212 2212 1511

Meat and I st grade by tonnes 201 448 448 90
products

Food fats tonnes 16 1187 1187 19

Techmcal fats tonnes 10 1176 1176 12

2nd grade by products tonnes 36 448 448 16

Bone meal tonnes 64 420 420 27

Other mdustrlal use 9010 560

Total mdustrlal use 9100 1675

Domestic use 9200 560

Total use (hnes 9300 2235
9100+9200)

Sources of own supply Gcal 9710

from bOIler uOlts 9720 2235



3 ElectrIc power

Types of products and Umt Product code Lme Productlo Actual use per umt of Use per
work byZKP number n outputl production overall

work production
completed output for

the reportmg
period

for the same for the Actual
period ofthe reporbng
prevIOus year perIod

Use for productton tonnes 10lO 61 59 59

Thermal energy production Gcal 30 2235 16 15 35

RefngeratlOn Gcal 674 894 878 591

Other mdustnal use 9010

Total mdustnal use 9100 687

DomestIc use 9200 78

Overall use (hnes 9300 765
9100+9200)
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Appendix No 1 to Contract No 1 of November 28,1996
(Excerpts)

Electric power supply and demand for 1997

1 "To Subscnber" open Jomt-stock company "Yalta meat processmg plant"

- Subscnber should pay m advance for the allocated volume of electnc power supply m
tenus establIshed by the Electnc power supply orgamzatIOn,

- supervision over the allocated volume ofpower supply will be carned out on monthly
basIs,

- advance payment should be calculated mdependently by the Subscnber at the US$
exchange rate of the prevIOUS settlement at the dates accordmg to the table,

- reVISIOn of accounts should be made at the settlement date - the 26th day of each month

Electric power use

Year Use by quarters Total
(thousand kWh) (thousand

kWh)

1994 1 - 1840 11 - 3450 III - 637 0 IV - 3620 1528

1995 1 - 200 1 11-3162 III - 368 5 IV - 274 6 11324

1996 1 - 197 5 11 - 259 2 111-3723 IV - 2860 1115 1

Request and lImits for 1997(m thousand kWh)

Item 1 quarter 2 quarter 3 quarter 4 quarter Total

Request 250 320 404 286 1260

Limit 215 270 380 260 1130

Advance payment before the first day of the month - 90%

1997 C'
.. .. ..

C' - Q,l .. Q,l Q,l

= -= - >. Q,l v.l ,.Q Q,l ,.Q ,.Q= Col ... Q,l = e ,.Q e e= .. .. = = -::I .. = l:l.
~ ::I ::I CJJ Q,l 0

Q,l= = ... Q,l
,.Q

~ -< "":I "":I - Col > Col= Q,l -< l:l. 0 0 Q)
"":I ~

Q,l
Z ~CI:l

Supplym 80 80 55 80 90 100 120 150 110 95 90 80
thousand kWh



OperatIOn chart

BOller type DKVR - 2 5/13ReglstratlOn number 300712757 Burners GMGm-15

Fuel Natural Gas

No Items DesIgnatIon Umt BOller load

30% 59% 70% 77%

1 2 3 4 5 6 7 8

1 Boller capacIty DB 075 144 1 71 1925

2 Steam pressure m drum PD 3 6 6 7

3 Fuel pressure

- m pipeime Pp 360 360 400 550

- before burners PB 40 150 200 230

4 AIr pressure

- after fan PA 0 0 0 0

5 Feedwater pressure

- at economIzer mput PWEI 104 106 106 106

6 Vacuum

-after bOIler SB 0 0 0 0

-after economIzer SE 0 0 0 0

-In combustIOn Sec 25 25 25 25
chamber

7 Feedwater temperature

- at economIzer Inlet TEl 100 100 100 100

- at economIzer outlet TEO 132 132 132 132

8 Temperature of saturated Ts 13288 15808 1581 16417
steam

9 Temperature of exhaust
gas

- after bOIler TAB 222 259 277 300

- after economIzer TAE 140 190 210 237

10 R02 content In exhaust R02 62 89 96 99
gas

11 CO content In exhaust CO 0 0 0 001
gas

12 Oxygen content 02 10 52 39 35

13 Excess aIr coeffiCIent aeg 182 129 12 1 17

14 Internal heat loss qm 3 3 3 3
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1 2 3 4 5 6 7 8

15 Heat losses

- wIth exhaust gas q2 86875 89775 9438 10434

-mto enVIronment q5 76667 38983 32957 2987

- by mcomplete q3 0 0 0 0018
combustIOn

16 Gross efficIency ofbotler n 83643 87121 87274 86561

17 Fuel use by gauge bfg 12978 24401 27583 291 75

18 SpecIfic fuel use per 1 BnhP 15003 14404 14378 14497
Gcalofheat

19 NOX concentratIOn at CNOxa=1 19337 19981 2095 21367
normal level & alpha=l

20 CO concentratIOn at CCOa=l 20355 21257 13 094 95959
normal level & alpha=1

21 SpecIfic emISSIon per 1
Gcal ofhtat of

- mtrogen OXIdes b"NOx 23058 22875 23942 24619

- carbon OXIde b"CO 24334 24398 15002 11085

22 SpeCIfic emISSIOn per 1
thousand CUbIC meter/l
tonne of fuel

- mtrogen OXIdes, b'NOx 07338 0772 08481 09095

- carbon OXIde b'CO 0077 0082 0053 04095

23 Burner type 1 5 1 5 1 5 1 5

24 Number of operated 2 2 2 2
burners

Note OperatIOn chart IS drawn up at QN= 7969Ccal per cubuc meter

\~



OperatIon chart

Boller type DKVR - 2 5/13 RegIstratIOn number 2911 Burners GMGm-15

Fuel Natural Gas

No Items DesignatIOn Umt BOller load

30% 59% 70% 77%

I 2 - 3 ,f c r. '7 8-I ... oJ v

1 BOller capaCIty DB 075 144 1 71 198

2 Steam pressure In drum PD 3 6 6 7

3 Fuel pressure

- m pipelme Pp 360 360 400 550

- before burners PB 40 150 200 250

4 AIr pressure

- after fan PA 2 34 47 60

5 Feedwater pressure

- at economIzer mput PWE1 104 106 106 106

6 Vacuum

- after bOller SB 0 0 0 0

- after economIzer SE 25 25 25 15

7 Feedwater temperature

- at economIzer mlet TEl 100 100 100 100

- at economIzer outlet TEO 132 132 132 132

8 Temperature of saturated Ts 13288 15808 1581 16417
steam

9 Temperature of exhaust
gas

- after bOIler TAB 230 256 272 300

- after economIzer TAE 140 165 185 200

10 R02 content m exhaust R02 54 62 68 71
gas

11 CO content m exhaust CO 0 0 0 0
gas

12 Oxygen content 02 114 10 89 83

13 Excess au coeffiCIent aeg 21875 19091 1 7355 16535

14 Internal heat loss qm 3 3 3 3
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1 2 3 4 5 6 7 8

15 Heat losses

- wIth exhaust gas q2 98125 10425 10965 11285

- mto enVIronment q5 76667 39931 33626 2904

- by mcomplete q3 0 0 001 001
combustIon

16 Gross efficIency ofboIler n 82518 85578 85663 85805

17 Fuel use by gauge bfg 15965 31106 35844 3914

18 SpecIfic fuel use per 1 Bnhp 15207 14663 14649 14625
Gcalofheat

19 NOX concentratIOn at CNOxa=1 ~ 82956 10343 10719 13975
nonnallevel & alpha=1

20 CO concentratIOn at CCOa=1 23702 31028 75218 4479
nonnallevel & alpha=1

21 SpecIfic emISSIon per 1
Gcal ofhtat of

- mtrogen oXIdes b"NOx 10027 12054 1248 16244

- carbon oXIde b"CO 28721 36255 87803 52 198

22 SpecIfic emISSIOn per 1
thousand CUbIC meter/l
tonne of fuel

- mtrogen oXIdes, b'NOx 0265 03197 03411 04725

- carbon oXIde b'CO 0076 0096 024 o1518

23 Burner type 1 5 1 5 1 5 1 5

24 Number of operated 2 2 2 2
burners

Note OperatIOn chart 18 drawn up at QN= 7969Ccal per cubIc meter
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D.2 Totalized indicators of energy use according
to the plant data
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Energy use at the Yalta meat processmg plant m 1996 and 9 months of 1997

Energy use, kWh Natural gas use, Water use, CUbIC

1000 CUbIC meters meters

Month 1996 1997 1996 1997 1996 1997

January 77703 73504 79 44 2380 1034

February 71615 60497 63 45 2394 1875

March 48215 54837 525 43 2387 1680

Apnl 77693 78100 53 38 2385 1457

May 83695 82837 47 32 2389 1363

June 97836 92689 45 36 2387 1790

July 115840 107187 698 42 2690 1725

August 148725 116765 804 35 2800 1915

September 107740 99004 833 34 2550 1675

October 87763 80723 769 32 2506 1775

November 87005 51 2405

December 77585 50 2270

Total 1081415 7509 29543
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D.3 Results of measurements of parameters
of energy
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As the result of the analysIs of the steam dIstnbutIOn system It was establIshed that m spIte of
msulatIOn of the mam steam pipelmes many branch pIpes and condensate pIpmg network do not

have such msulatIOn

Details of non-msulated pIpmg are gIven m the table

Purpose of Location Length, meters DIameter, mm t, DC
plpmg

Steam Thermal umt 56 41 150

Steam Thermal umt 25 55 150

Steam Thermal umt 25 34 150

Condensate Thermal umt 160 55 105

Condensate Thermal umt 70 27 105

Steam Thermal umt 80 34 150

Steam Thermal umt 30 27 150

Steam BOller room 80 55 150

Steam BOller room 30 81 150

Steam BOller room 25 41 150

Condensate BOller room 14 41 105

Condensate BOller room 30 55 60
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E. PLANT PHOTOGRAPHS



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

XOJIo.n;MJIbHaH KaMepa MHC03aBo.n;a
Meat plant cold room

E 1
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06Mep3aHwe nOTOJIKa B XOJIO,D;WJIbHOM: KaMepe

CeIlmg Icmg m cold room
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,.[(BepHoM npOeM TepMOKaMephI
Thennaltreatrnentunltdoor

E 3
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<])parMeHT M30JUIUHM naponpOBO,llOB Ha yqaCTKe TepMOKaMep

Section of steam pIpIng InSUlatIOn In the thermal treatment WOl kshop

E 4
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ITyHKT perynHpoBaH1UI rro.n;aqH rrapa BTepMoKaMepbI
Thermal treatment steam supply control umt

E 5
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<1>parMeHT KOTeJIbHOH

Boller room sectIOn
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Y3eJI 3a6opa .n;yTbeBoro B03.n;yxa .n;JI5I KOTJIa
BOller aIr Intake

OaponpOBo.n;bI B KOTeJIbHOH M5IC03aBo.n;a
Steam plpmg III the mIlk plant bOIler room

E 7
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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=4187 J
1 Ccal = 4 187 kJ = 3 968 BTU
1 Gcal=4187x 103 =4187GJ
1 BTU= 1055 J= 1055 kJ= 1055 x 10 3 MJ

Power

1 W = 36 X 103 J = 36 kJ
1 kW = 3 6 X 103 kJ = 3 6 MJ = 860 Ceal
1 MW = 3 6 x 103 MJ = 860 Ceal
1 Ccal = 1 163 x 10 3

1 Geal = 1163 kW = 1 163 MW
1 kW = 0 102 HP (bOIler)
1 kW = 1 34 HP (mech)

Pressure

1 kg/em = 1 atm
1 attn = 101 325 kPa = 0 1 Mpa
1 bar = 105 Pa = 100kPa = 0 1 Mpa

I,ength

1 mm =0 03937 III =0 00328 ft
1 em =0 3937 III = 0 0328 ft
1 m =3 937 III = 3 281 ft

WeIght

1 gram =2 2046 x 10 3 Ib
1 kg = 2,2046 lb
1 t = 1000kg = 22046 X 103 ft

1 cm2 =0 155 square III = 1076 x 10 3 ft
1 m2 = I 55 X 103 square Ill= 1076 square ft

Volume

1 m3 = 35 31 cu ft = 1000 1
11 = 35 31 x 103 cu ft
11 = 0 264 US gal

Heat content



1 kJ/kg = 0 43 BTU/lb
1 kJ/m3 = 2684 x 10 3 BTU/ell ft
1 MJ/m3 = 26 84 BTU/cll :ft
1 CcaVm3 = 4,187 kJ/m3 = 0112 BTU/cll ft

Temperature
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G. ABBREVIATIONS AND UNITS OF MEASUREMENT
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ABBREVIATIONS

CIS - Commonwealth ofIndependent States
ECa - energy conservatIOn OppOrtunIty
ESCa - energy servIce company
etc - et cetera
Hr -hnvma
FIg - figure
I d - Id est
JSC - Jomt-stock company

mIn - mIllIon
JSC - Jomt-stock company
Qty - quantIty
tel - telephone
thou - thousand
VAT - value-added tax
US - Umted States
USAID - Umted States Agency of InternatIonal Development



UNITS OF MEASUREMENT

BTU - Bntlsh thermal umt
°c - degrees CelsIUs
cm2

- centImeter squares
of - degrees FahrenheIt
g - gram
Gcal - gigacalory
GJ - gIgaJoule
h - hour
kcal - kIlocalory
kg - kilogram
kgf - kIlogram-force
kV - kIlovolt
kV-A - kIlovolt-ampere
kW - kilowatt
kW h - kIlowatt hour
Lm-lumen
m - meter
m2

- meter squared
m3

- meter cubed
mm -mmute
MJ - mega]oule
rom H20 - mIllImeters of the water column
MW - megawatt
t - tonne
tee - tonne of coal eqUlvalent (fuel)
t s f - tonne of standard fuel = tonne of coal eqUIvalent
tlh - tonnes per hour
W -watt
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