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PREFACE

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

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

Tills report details the findmgs of BURNS & ROE ENTERPRISES, fnc energy
report performed at the main wmery of the Massandra agncultural corporatIOn
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1 0 EXECUTIVE SUMMARY

1 1 IntroductIOn

The Massandra productIOn agncultural corporatIOn (PAC) IS a modem,
dynanucally growmg enterpnse well-known throughout the world, the largest of ItS
kmdm Ukrame

The fInn's management contmues renovatIOn of productIon hnes and search for
new technologIes to allow the enterpnse to expand the productIOn output and
manufacture guaranteed qualIty products

The tasks of the audIt were as follows

• mfonnal energy management trammg
• recommendatIon of appropnate steps m order to Improve energy effIcIency

and ofenergy savmg eqUlpment that may be purchased by the USAfD funds

The team consIstmg of two representatIves of US fInn Burns and Roe who are
experts m the fIeld of energy management ~ VIctor SVIStunOV and VladImIr
Prokopenko - carned out an energy audIt from March 16 through 20 1998 m
accordance wIth the tasks of the project and prepared prelImmary mfonnatIon on the
state of energy utIlIzatIon the Head enterpnse of the Massandra PAC The results of
the energy audIt wIll be furrushed m a report

Smce thIS plant IS very large, a one week SIte VISIt IS not suffIcIent to adequately audIt
the entIre faCIlIty The SIte VISIt was restncted to one week However, the engmeenng
staff were tramed to IdentIfy Improvements that would be representatIve of the entire
plant In many cases It was necessary to focus the audItmg efforts on one system or
only on a portIOn of the plant Therefore, thIs audIt IS based on what could be
accomplIshed durmg the one week allocated WhIle thIs audIt contams numerous
recommendatIons for the plant management, the plant management IS encouraged to
perfonn 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 of energy usage WIthIn the plant, as well as a
complete lIstmg of all potentIal, energy Improvement projects

1 2 BrIef survey

• The Massandra PAC by Ukralman standards IS a stably functIOmng
enterpnse

• Out of total cost for energy resources heat makes up over 70% Over 50% of
electnc power consumptIOn goes for bottlIng plant and boIler room, and also for
refrIgeratIon and compressed aIr generatIon at the compressor urnt These
consumptIOn faCIlIties defIne pnmary sources of energy conservatIOn The
enterpnse uses conSIderable amounts of water In the total productIOn costs energy
expenses amount to 18 70./0
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• As expected the energy audIt team has dIscovered many attractIve
opportumtles of Improvmg energy efficIency at the current energy and fuel pnces
When energy pnces were 20 to 30 tImes lower the energy Improvement measures
were not cost effiCIent Presently the energy effiCIency Improvement IS cost
effectIve though dIfficult to Implement due to hIgh mterest rate of the bank credIt
and general economIC challenges due to the bartenng settlement system and mutual
non-payments

• The lack of energy submetenng does not permIt to set up a base for energy
savmgs and mtroduce energy management system

• A consIderable reserve for energy conservation IS the Improvement of steam
use effiCIency by mtroductIon of steam traps, enhancement of thermal msulatIOn of
steam- and condensate plpmg, and mcrease ofcondensate recovery

ReductIOn of electnc power use can be achIeved by Improvmg the effiCIency of
refngeratIOn and compressed aIr generatIon and consumptIOn systems, and by
mtroductIOn of energy efficIent lIghtmg sources

1 3 RecommendatIOns

The followmg table IllS a summary of energy conservatIOn opportunIties Identified
for the faCIlIty, the estImated savmgs as well as the cost savmgs and the paybacks for
opportunItIes WIth ImplementatIOn penods under one year

For example, ECO #1 "Energy management mstltutlon" WIll set up systematIC energy
conservatIon actlvitIes by estabhshment of an energy management sectIOn responSIble
for the control and analySIS of the energy consumptIon at the plant and development
ofrecommendations for renovatIOn and Improvement of any energy savmg systems

To encourage the faCIlIty to Implement energy effiCIency and energy conservatIon,
USAID IS contnbutmg energy audltmg eqUIpment to the plant ThIs eqUIpment
conSIsts of standard energy audItmg mstrumentatIOn and meters that WIll enable them
to Implement an energy savmg actiVIty

ECO #2 "Improvement of combustIon effiCIency m DKVR-4-13 bOIlers" WIll
optimIze combustIon of natural gas m bOIlers utIhzmg portable combustIOn analyzer,
Improve combustIOn effiCIency and, consequently, reduce consumptIOn

ECO #3 "Recovery of condensate from the botthng umt" WIll allow by mstallatIOn of
condensate storage receIver m the thermal dlstnbutIOn umt of the bottlmg faclhty and
subsequent pumpmg of condensate to the bOIler room to reduce the use of natural gas
and htgh-cost chemIcally treated potable water

ECO #4 "Thermal msulatIOn of steam- and hot-water plpmg" WIll cut down dIrect
losses ofthermal energy at the sectIOns 253 meter long

ECO #5 "InstallatIOn of steam trap umts" WIll reduce steam use WIthout detenoratIOn
of thermal charactenstIcs of the eqUIpment WIth SImultaneous Improvement of ItS
effiCIent use of ItS thermal potential at the pasteunzmg plants, bottle washIng
machmes, etc

5
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ECO #6 due to shuttmg-off of power transformers at the TP-720, TP-719, TP-124 of
total capacIty of 1,840 kVA dunng off-time will reduce electnc power consumption
by Idlmg transformers

ECO #7, 11 by mtroductiOn of Instrumental metenng of msulatlOn state, temperature
of el1ergy carner -and optImal use of electnc eqUIpment capaCities WIll exclude
Impractical modes of Its operatlOn and reduce energy consumption

Table 1 1

The hst of energy conservatlOn OpportunIties

ECO Descnptlon Electn Natural Potable Annual Project Payback,
pnon CIty, gas water savmgs, cost, years
ty# 1,000 savmgs, savmgs, US$ US$,

kWh 1,000 1,000 (1997 (1997
m3 m3 onces) nnces

1 InstItutIon of energy management 33 1 31 24 13,000 6,200 047
system

2 Improvement of combustIOn 956 7,933 6,500 082
effiCIency m DKVR4-13 boller

3 Recovery of condensate from the 413 34 17,092 12,480 073
bottlmg umt

4 Steam P1pm~ msulatlon 59 7,948 5,157 065
5 InstallatIOn of steam trap umts m 369 3,066 3,000 098

steam consunun~ svstems
6 Tum-off of transformers for Idle 1325 5,564 6,500 1 17

days and shIfts
7 Momtonng of bOIler eqUIpment 52 701 1,000 14

operatIOn and temperature modes of
heat consummg eqUIpment

8 ConversIOn of space heatmg from 602 8095 1,500 018
steam to hot water

9 Automatic energv metenng sYstem 83 775 6 40,000 60,000 15
10 Energy effiCIent lIghtmg of 56 2,353 2,545 1 1

enterpnse
II Momtonng of electnc motor 17 1 718 1,000 14

capacItIes and electnc power use
Total 3217 4067 118 106,470 105,822

ECO #8 "ConverslOn of space heatmg system from steam to hot water" by excludmg
the overheatmg and condensate losses from heatmg systems wIll reduce gas
consumptlOn by 20%

ECO #9 "AutomatIc energy metenngH WIll lead to an objectIve pIcture of energy use,
WIll encourage energy conservation actIVItIes, speCIfy energy use by productlOn urnts
for m-plant settlements WIthout manual operatiOns

BCD #10 due to mstallatIon of79 effiCIent hghtmg sources mstead ofDRL-250 lamps
and conventlOnal lamps for the external hghtmg WIll mcrease relIabIlIty and reduce
total use ofelectnClty

CapItal mvestment to the amount of US34,837 mto energy effiCIency tmprovement
WIth short-term payback (ECO # 1-5, 8) WIll lead to annual savmgs of US$57,134,
and reduction of electnc power use by 33 1 thousand kWh and natural gas use by 324
thousand CUbIC meters Investment ofUS$71,045 mto energy effiCIency WIth payback
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penods of more than 1 year (ECO # 6, 7, 9~11) wIll lead to annual savmgs of
US$49,336 and WIll cut down electnc power use by 288 6 thousand kWh and natural
gas use by 82 7 thousand CUbIC meters addItIonally, ImplementatIOn of ECO-1 and 9
WIll lead to savmg 8 4 thousand CUbIC meters of potable water Payback penods of
ECO #2, 9, 11 are sIgmficantly less than the servIce hfe of the Implemented
proposals

Total reductIOn m electnc power use WIll be at 321 7 thousand kWh (194 % of the
1997 use), m natural gas at 406 7 thousand CUbIC meters (26 3%) and 10 potable water
use at 84 thousand CUbIC meters (7%) ImplementatIOn of the proposed ECOs Will
reduce emISSIOn of pollutants mto the atmosphere by 5 77 tons a year 1Oclud1Og solId
partIcles by 1 42 tons, CO by 0 18 tons, NOx by 0 99 ton, S02 by 3 18 tons

The ECOs above can be Implemented at vanous 10dustnal enterpnses I e serv10g as
the standard solutIons of a common problem

1 4 ProductIon mana~ement and ener2Y mana~ement

A partIcular feature of each 10dustnal enterpnse IS focus1Og managenal attentIOn at
the productIOn Issues and deSIre to expand productIon output Due to tills attentIon IS
not always paId to the vItally Important Issue of energy effiCIency and costs

At the Massandra wmery as at the major part ofUkramian mdustnal enterpnses the
energy costs 10 the past due to the low cost constItuted an 10SIgmficant share 10 the
productIOn costs, therefore, energy conservatIOn was a low pnonty

Over the last few years energy pnce nses resulted 10 energy becom1Og a large
expense In 1997 energy costs at the Massandra PAC amounted to approxImately 20
percent of the productIOn costs

Currently at he Massandra PAC as at other Ukratruan 10dustnal enterpnses there IS
a WIsh to Implement large-scale projects 10 order to achIeve sIgmficant energy cost
savmgs Concurrently at the enterpnse there IS a vast number of small-scale energy
conservatIon opporturuties WIth short payback penods

The general mIstake IS to dIsregard small-scale energy opportumties as sav10gs per
urnt of productIOn may be small For example, 1OstallatIOn of steam traps may seem
less attractIVe than the large-scale project of renovatmg the bottle wash10g plants or
1OtroductIon of energy metenng system But SImIlar small-SIze projects are extremely
Important and If we take 1Oto account total number of steam traps to be 10stalled the
sum total ofsav1Ogs from thIS project IS sIgmficant

The maJonty ofUkrairuan 10dustnal enterpnses have the chIef power engmeer offices
where speCIalIsts m VarIOUS fields of power and energy are employed The
responsibilltles of these speCIalIsts mclude assurance of relIable supply of vanous
types of fuel and energy to productIOn lInes of appropnate qualIty and quantlty, and
ensunng energy sav10gs However, due to cuts m productIOn costs typIcally the
speCIalIsts of aUXIlIary servIces are the first to be laId off, energy supply servIce
10cluded ThIS results 10 rematmng speCIalIsts mostly tacklIng not the energy
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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 The enterpnse should
senously conSIder establIshmg an energy manager posItIon as a mimmum, and for
large mdustnes, pOSSIbly even an energy management sectIOn

These people should routmely be momtonng all operatIOns, and espeCIally
revIewmg monthly energy consumptIOn Tills 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 unreasonable energy use For mstance, If monthly
consumptIOn mcreases, the reasons why should be detenmned 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 of technolOgies and eqUIpment for
energy efficIency They should see that all cost effectIve energy Improvements are
Implemented, begmmng WIth Items IdentIfied m tills energy audIt They should then
also have responsIbIlIty to reVIew all proposed changes to the faCIlIty to ensure that
each process IS as energy effiCIent as pOSSIble It would be good to have a thermal
speCialIst (someone who IS knowledgeable about steam, refrIgeratIOn, hot water, and
natural goes systems) and an electncal speCIalIst

In many faCIlItIes the energy management sectIOn IS aSSIgned an energy goal, such
as "reducmg the overall energy usage by five percent per year" WhIle the percentage
goal can vary, thIS type of challenge mdustnes gIves a benchmark by willch the
sectIon can be evaluated And III mdustnes m Ukrame, where energy effiCIency IS Just
at ItS mfancy, the percentage goal could even be illgher The enterpnses should also
have an mcentIve program, m whIch employees are encouraged to submIt energy
efficIency Improvement Ideas

1 5 ImplementatIOn

ImplementatIon of ECOs lIsted m Table IllS planned followmg completIOn of
regular phases ofthe project

8
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20 GENERAL BACKGROUND

Name - The Massandra productIon agncultural corporatIon

Managmg dIrector - NIkolaI K Boyko

ChIef engIneer - VIetor I Lanetzky

Phone No (0654) - 33-02-47, 35-30-46

Fax No (0654) - 32-59-57

MatI address 334233 UKRAINE, RepublIc of Cnmea, Massandra, Vmodela
Yegorova str 9

2 1 The enterprise history

The Massandra productIOn agncultural corporatIon establIshed m 1936 mcludes the
Mam wmery and mne fann wmenes LlvadIa, Gurzuf, Tavnda, Alushta,
Malorechensky, Pnvetny, Morskoy, Veselovsky and Sudak sItuated along the entire
southern coast ofCnmea The wme cellars of the mam wmery founded m 1894
contam approXImately 1 mtIlIon bottles ofhtghly valuable wme and many are urnque
Fann wmenes produce young wmes whtch are matured at the MaIn wmery The
wmes are matured between two and five years dependmg on the brand and
technology, then they are cooled, filtered and heat-treated, bottled and shtpped

Currently there are no Ns With foreIgn comparues

The followmg bUIldmgs are sItuated at the Mam wmery area
• Management buddIng
• MaIn productIOn umt
- botthng shop
- dessert wme matunng unIt

wme maturmg and processmg urnt
dessert and strong wme matunng unIt
strong WIne matunng umt
madeIra wme umt
sherry Wine umt
wme matunng sectIon
vmtage wme matunng sectIon
• AUXIlIary productIOn umt

mamtenance shop
construction urnt
power supply unIt
transport urnt
steam power unIt

9



ready product umt
packmgumt
wmecaskumt
exhIbItIon umt
• Non-production facIlItIes
resIdentIal sectIOn
healthcare umt
kmdergarten

The capItal assets possess a sIgnIficant degree ofwear and reqUire capItal overhaul
wIDch IS gradually bemg earned out by the enterpnse

2 2. Production output

The Massandra PAC produces 28 brands ofvmtage wmes mcludmg 1 table wme, 10
strong wmes, 17 dessert wmes The benefit of the Massandra wmes IS m the fact that
they are dIfferent m theIr bouquets, taste and colour At mternatIOnal exposItions the
Massandra wmes won 2 Grand Pnx cups and 148 gold and slIver medals The star
brands are the Wlnte Mouscat of the Red Stone, Wlnte mouscat ofLlvadla, Pmot
Gns, South coast Cahors, MadeIra, Sherry

Annually the wmery produces approXImately 11 mllhon bottles

The wmery owns 5 speclahzed stores m Slmpheropol, Alushta, Yalta, Dnepropetrovsk
andKylV

Average number of employees IS 4,000

10
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30 CURRENT STATUS OF PRODUCTION

3 1 Total capacIty of plant

The desIgn capacIty of the enterpnse ensures output of 802,2 decahtres of WIne per
year

32 Recent productIOn 1997 vs 1995 and 1996

In 1995-1997 the enterpnse operated at reduced capacIty due to the fall of the
purchasIng power of the populatIOn As seen from FIg 5 3 the use of productIOn
capacIty IS even throughout the year The productIon volumes are gIven m Table 3 1

Table 3 1
ProductIOn output

Name of Umtof Output % 1997
product measure 1995 1996 1997 to 1996
1 Wme thousand 7179 4865 653 134

decahtres
2 Total productIOn thousand 11,252 15,741 23,335 148
• m current pnces hnvnas

AnalysIs of the data from Table 3 1 shows that absolute volumes of output m 1997 as
compared to 1996 amounted to 134% ThIs nse IS explamed by the fact that m 1996
reports the bottlIng servIces were not taken mto account as 252 2 thousand decahtres
(da!) ofgIve-and-take raw matenals were used

3 3 Prospects of development

The marketmg, productIon and technologIcal servIces of the enterpnse carry out work
toward the perspectIve development of the wmery

PartICIpatIOn In the Sotheby's mternatIOnal auctIOns m London showed the true value
of the Massandra WInes at the mternatIonal markets The wmery contmues to take part
m mternatIOnal exhIbItIons PresentatIOns and shows and to gam dIplomas, medals
and to wm mternatIOnal markets

ThIs all mdlcates that the wmery sees Its prospects of development and WIth
Improvement of socIal and economIC SItuatIon m the Autonomous republIc of Cnmea
and growth of the vacatIOn busmess It IS capable of to raIse sharply the productIon
output
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3 4 Exports vs DomestIc productIon

The Massandra PAC products are well known not only m the CIS countnes but also m
Sweden, SWItzerland, Germany, Bntam, Japan, Amenca and regIOns of the world

RelatIOn of exports to the total sales withm the country over the last two years IS
shown m Table 3 2

Table 32

Exports vs Total sales, %

Types ofproducts 1996 1997 2 months of
1998

1 Wme 345 52 601

The Massandra wmery has Its permanent customers, for example the Agora company
from Moscow WhICh buys monthly up to 300 thousand bottles ofwme, or Fassbmd of
SWitzerland

Exports growmg With each year reflect first and foremost Its mgh quahty Second, tills
mdicator IS of conSIderable sIgmficance whIle assessmg productIOn and technIcal
potentIal of the enterpnse Judgmg from the avaIlable data the potentIal IS hIgh
Dunng the audIt hIgh SkIlls of the wmery staff and large amounts oflffiported
productIon eqUIpment were pomted out

12
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dIn Icators of finanCIal stabIltty
IndIcator 1995 1996 1997
ProfitabIltty. % 116 120 105
LIqUIdity factor 222 1 89 1 82

IndIcator 1995,% 1996, % 1997, %

1 Barter 35 23 14
2 Currency 60 70 80

The plant has no wage or energy debts

The pnmary finanCIal results of the head wmery operatIon are represented In Table
42 The analysIs shows that the balance profit of the enterpnse m 1997 was htgher
than m 1996 by 43 6%, gross Income IS growmg as well

42 VIabIlIty of the plant

4 1. Currency vs Barter

Mam financIal results
Table 4 2

Table 41

The data from Table 42 show that m 1997 as compared to 1996 gross mcome grew
by 48.2%, productIon costs by 65,2%. actual output by 34 5% These data permIt us to
make conclUSIOn ofhtgh operatIon effiCIency ofthe wmery by the years

Table 43 shows values charactenzmg the stable finanCIal status of the enterpnse
Table 43

40 FINANCIAL STATUS

IndIcator Values by years, thousand hnvnas
1995 1996 1997

Gross Income, 11,252 15,741 23,335
mcludmg VAT 1,341 1,702 2758
eXCIse duty 2,518 1,818 1441
ProductIOn costs 3,535 5.730 9,469
Balance profit 4.103 6,906 9,920

mcludmg from sales 3.858 6,491 9.667
Net profit (dtsposable by 2,804 4,866 7,502
enterpnse)
Actual productIOn output 3,477 5.730 8,469

Percentage relatIOn ofbartenng and currency operatIOns to the total productIon output
IS shown m Table 4 1
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All mcommg and outgomg bIlls are collected each year and kept m the books
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5 0 ANNUAL ENERGY CONSUMPTION AND COSTS

51 Annual consumption 1995, 1996 & 1997

The Cassandra Mam wmery uses prImary types of energy purchased from local
utIlItieS as electnc power, natural gas and water Thermal energy as saturated steam
WIth pressure of 9 kg/cm2 and temperature of 170°C IS generated by the m-plant
boIler house eqUIpped With two boIlers of DKVR 4-13 type and one DE-6,5/13
Annual energy consumptIOn and costs are shown In Table 5 1 Electnc power and
natural gas make up accordmgly 8% and 82% of the total consumptIOn However, the
costs relatIOn IS dIfferent electnc power IS 10%, natural gases-19%

Table 5 1
Total Energy Use b J Energy Source and Cost (Based on 1997 Data

Fuel
Annual Use Annual Use m Share of Energy Annual Share of Annual

Gcal Use, % Cost, US$ Cost, %

ElectrIcIty 1,655,000 kWh 1,423 8 69,510 10

1,549,000 CUbIC

Nat Gas m 14,406 82 128,567 19

Water 120,000 CUbIC m 1,800 10 480,000 71

Total - 17,629 100 678,077 100

FIg 5 1 shows dIstnbutIOn of energy use by the types of energy m 1997, FIg 5 2
dIstnbutIOn of annual energy costs Monthly energy use IS shown on FIg 53 through
55

Water
10%

Natural gas
82%

FIg 5 1 Energy use m 1997
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Energy consumptIOn at Massandra PAC In 1997

Month Electncity use, Natural gas

kWh use,

1,000 m3

January 156532 253

February 139558 262
March 138244 258
Apnl 152040 125
May 135387 65
June 134452 65
July 125210 56
Ii. 11 0"11 <;!t 132138 40.J. ... U.6 y l.,J\. -

September 129778 98
October 128724 66

November 134027 97

December 149097 164

Total 1,655,000 1,549

Water
71%

FIg 5 2 Energy costs In 1997

Electncity
10%

Table 5 2
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FIg 5 4 Gas consumptIOn

Total energy use III 1997 was 1,655,000 kWh, natural gas -1,549,000 m3
, water

120,000 m3 The workload IS even throughout the year (FIg 53) FluctuatIOns III
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natural gas consumptlOn IS explaIned by reductlOn In space heatIng and hot water
supply In the summer season
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52 Current tarIffs for fuel and ener2Y

The plant pays approxImately US$670 thousand annually for Its energy consumptIOn
Energy costs run approxImately 18 7 per cent of the total productIOn cost Therefore,
energy effiCIency measures can make a sIgmficant Impact on the plant's bottom lme

The electnc rate structure IS what IS known as the two-part tanff wIth payment for
consumed reactIve power Once a year the plant negotIates a contract wIth the utilIty
company on maxImum consumptIOn of active electnc power accordmg to expected
reqUIrements and pays at fixed rate for actual consumptIOn that does not exceed the
maXImum negotIated lImIt If exceSSIve consumptIOn occurs the overused amount IS
charged tenfold In accordance WIth thIS contract the advance payment should be made
for the negotiated amount of electnc power consumptIOn The IS carned out monthly
by active power meters mstalled at the mput feeders The negotiated rate IS °06
kopecks per 1 kWh ($0 03)

There IS also payment for negotIated demand whIch applIes only to peak load penods
- from 8 to lOam and from 6 to 10 pm However, the momtonng over the
consumptIOn of contracted amount of power IS slack and depends on occaSIOnal
checks by the electnc utilIty personnel and, consequently, does not play much role m
the power cost Reactive power consumptIOn lImIt IS establIshed m a SImIlar way

Average cost of 1 kWh ofpower by the wmery data m 1997 was US$O 048

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 There are two gas meters on two
sectIOns at the gas dIstnbutIOn umt The monthly rate for natural gas IS US$83 per
1,000 CUbIC meters

Cold water IS supplIed to the plant VIa five flow meters from the CIty pipelme The
cost ofwater IS US$2 per CUbIC meter plus a sewerage charge of$2, so the total cost 15
$4 per CUbIC meter

5 3 Ener2Y use profile

The productIOn umts of the plant use the followmg types of energy

• e1ectnc power - 3801220 V, 50 Hz for electnc dnves and lIghtmg,
• thermal energy as saturated steam at 9 kglcm2 for barrel steammg etc, as hot water

WIth t = 70°C for productIOn supply and space heatmg,
• natural gas - for the boIler room

ProductIOn output m 1995 - 199715 shown m Table 3 1, energy consumption by types
ofproducts IS gIven on FIg 5 5,56,57
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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 UnIt 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 of
fuel, thermal energy and electnc power"

Summanzed analySIS of the data from the Table 3 1 and FIg 55,56,57 shows that
calculated norms of energy consumptIOn m 1995 through 1997 are constant for the
standardIzed types ofproducts and work Irrespective of the range of output, volumes
ofproductIOn etc ThIS seems to determme the amount ofenergy resource
consumptIOn m the Item "Other mdustnal consumptIOn" WhICh IS calculated as the
difference between "Industnal consumptIon" and calculated energy use by
standardIzed types ofproducts and work and where expenses for energy exceedmg the
standards 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 199642% ofmdustnal
use ofpower, 428% of thermal energy, and 462% and 328% m 1997 respectively,
and It seems to be one of the sources of energy savmgs

ConsumptIon of natural gas depends on the steam demand by productIOn hnes
Annual thermal power consumptIOn m 1997 was 1,848 Gcal In order to ensure
economIcal runnmg of the bOIler room adjustment testmg was performed by a
speCIalIzed company and operatIon charts were worked out accordmg to whIch
specIfic fuel consumptIOn m the nommal operatIOn mode was 122,36 m3/Gcal
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FIg 5 5 DynamIcs ofnatural gas consumptIOn by products or productIOn hnes
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Years ProductIOn use, tce Heat generatIOn, tce

1996 1710 9915

1997 1842 11031

ProductIOn use

Wmematurmg

Bottled wme

ProductIOn use

Wme processmg

Thermal energy
generatIOn

Other productIOn use

Years ProductlOn use, Includmg
Gcal Bottled wme VVmeprocessmg VVme maturmg Other productlOn use

1996 5572 854 483 1308 2385

1997 5165 1524 726 937 1692
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FIg 5 6 DynamIcs of thennal energy consumptIon by products or productIOn hnes
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Years ProductIon use, Inc1udmg
Gcal RefngeratIon Wme processmg Bottled wme Thermal energy

generatIOn

1996 1483 353 91,2 134 125

1997 1570 325 114 178 160

FIg 5 7 DynamIcs of electncity use by products or productIOn lmes

Thermal energy
generation
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ElectrIcIty

1,655,000 kWh per year

23%
Compressor room

380,000 kWh
272%

Alupka wmery
45,000 kWh

1617%
Boller room

268,000 kWh
09%

Oreanda wmery
15,000 kWh

1240%
Bottlmgumt

205,000 kWh
121%

New cellar
20,000 kWh

906%
MIddle cellar

150,000 kWh
073%

Upper cellar
12,000 kWh

427% Battery charge
statIon

70,000 kWh
132%

Lower cellar
22,000 kWh

482% MadeIra wme

80,000 kWh umt
Ready product090%

15,000 kWh umt
1,43%

ConstructIon umt
24,000 kWh

060%
Packmgumt

10,000 kWh
079% Mecchamcal

13,000 kWh
w/shop

Barrel UnIt073%
12,000 kWh

066% rrransport UnIt

11,000 kWh
006% Thermal plastIcs

1,000 kWh plant
1330% General logIstIcs

220,000 kWh group
Other consumers493%

82,000 kWh

FIg 5 8 Electnc power consumption balance ofMassandra PAC
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Water

9761 m3 per year

5860% Wme bottle Ime

5720m3

871% Wmematurmg
850m3

287% Bottlmg umt
280m3

415%
Dehvery

405 m3

830% Steam generation

810m3

276% Rawmatenal

270m3 receptiOn

1461% Other consumers

1426 m3

FIg 59 Balance of water consumptIOn at Massandra PAC
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FIg 5 10 Balance ofthennal energy use at Massandra PAC

_I637 GcaI

Other consumers
1100%

MadeIra wille UnIt
482%

Battery chrge statIo
427%

Thermal energy

11,031 GcaI per year

I I
5318% Housmg

5,866 GcaI
3860% Other productIon use

I,992Gcal

3030% Bottled wme

4682% 1,5630ca!
Production

5,165 Gcal
1880% Wme processmg

973 GcaI

1230% Wmematurmg

I
I
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I
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Botthng UnIt
1240%

FIg 5 11 Dlstnbutton ofelectncity use by Massandra PAC
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Other consumers
1461%

DehveryL._----~===
415%

Bottlmg umt
287%

FIg 5 12 DIstnbutIOn ofwater consumptIOn at Massandra PAC
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Wme bottle hne I5860%

I
I
I

Bottled wme
productIOn

1417%

Other productIOn use
1806%

Wme processmg
882%

Wmematunng
577%

Housmg
5318%

FIg 5 13 DIstnbutIOn of thermal energy consumptIon at Massandra PAC
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6 0 PREVIOUS ENERGY IMPROVEMENTS

Certam work on ImplementatIOn of energy conservatIOn measures IS bemg carned out
at the WInery

• Major part of steam, condensate and hot water pIpIng were msulated, thermal
InSUlatIOn IS constantly mamtamed and overhauled

• At the WIne thermal treatment umt modem Imported filters of Onon type are used
• The ammoma compressor motor capaCItIes are revIewed and the most acceptable

schedule of theIr operatIOn dependmg on the refrIgeratIOn demand IS scheduled
• AIr compressor control IS automated They are controlled by the compressed air

demand
• External lIghtmg system IS automatIcally SWItched on and off

Another ECO bemg Implemented at the WInery but not completed yet IS
• Improvement ofwater supply system at the bottle washmg plants

One problem has been the lack of extensIve as well as sustamed efforts In energy
conservatIOn Most of the past energy savIng efforts have been conducted on a
case-by-case baSIS WIthout any energy savIng management plan In place to
systematIcally look for energy savmg opportumttes m all energy usmg areas of the
plant Hence, a lot of energy savIng opportumttes In the general operatIOn and
maIntenance have been overlooked
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70 ENERGY AUDIT

The analysIs of the fuel and energy use by the wmery descnbed m sectIOn 5 of thIS
report and the study of the actual use of the energy resources resulted m
development of the energy conservatIon opportunItIes (ECO) vIewed below They
WIll reduce electncIty consumptIOn by 321,700 kWh (19 4% of 1997 consumptIOn),
natural gas consumptIOn by 406,300 m3 (26 3%) and potable water consumptIOn by
11,800 m3 (9/8%)

ECO # 1 InstItutIOn of energy management

Energy management IS the mam avenue by WhICh energy usage reductIOn and mcrease
In consumptIOn efficIency can be achIeved ThIs management strategy IS based on
conventIOnal measurements and documentatIOn and provIdes operatIng condItIOns that
facIlItate mmImal energy consumptIon needed for the technology

Implementation of energy maIlagement program WIll result 111 havmg more detailed -
energiconsumptIOn records Such system WIll allow companson of the energy usage
to that of other enterpnses for preCIse evaluatIOn of energy savIng projects that are
consIdered by the faCIlIty

We recommend to mtroduce at the plant the energy management program to full
extent The ImplementatIOn of thIs ECO WIll result m redUCIng energy consumption
by2%

By 1997 the plant uses annually on average 1,655,000 kWh of electnc power,
1,549,000 m3 ofnatural gas and 120,000 m3 of potable water The global expenence
and practice show that In case of mstItutIon of full-time energy management
ensures 5% of fuel and energy consumptIon savmgs Energy saVIngs WIll amount
to
1) Electnc power = 33,100 (kWh)
2) Natural gas = 31,000 (m3

)

3) Potable water = 2,400 (m3
)

Cost savmgs due to reductIOn of energy consumptIOn = $13,000
Total cost ofmstItutIng energy management WIll be $6,200
SImple payback penod WIll be 0 42 year (6 months)
See detaIls m AppendIX AI, ECO # 1

ECO #2 Improvement of combustIOn effiCiency In DKVR-4-13 boIler

For thennal energy supply 2 DKVR-4-13 bOIlers are used (one IS standby) To run
these bOIlers the operatIOn charts have been worked out but automatIc control of fuel
to-aIr ratIo m confonnIty 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 uncontrolled aIr mfiltratIOn
does not allow one to substantIate the Idea of optImal combustIon processes Control
of optImal combustIOn IS carned out by sUbjectIve perceptIOn ofthe flame color by
the boIler operator
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We recommend to eqUIp the operatIOn personnel of the bOIler umt wIth the ENERAC
2000 or BACHARACH combustIOn analyzer and to mclude m the operatIOnal
responsIbIlIties of the operator penodIcal check of combustIOn processes whIch would
ensure the mcrease ofbOIler combustIOn efficIency and savmgs m natural gas

Savmgs of gas m the phYSIcal terms wIll be 95 6 thousand CUbIC meters

Cost savmgs wIll be US$7,933

ImplementatIOn cost wIll be US$6,500

SImple payback wIll be 0 81 year

See detaIls m AppendIx A 2, ECG # 2

ECO #3 Recovery of condensate from the bottlIng umt

The productIOn technology of the wme bottlmg umt shows the use of saturated
steam WIth the pressure of 2 kg/cm2 amountmg to 1,400 tons a year (by the wmery
data of 1997) for wme preparatIOn, bottle washmg, as well as for space heatmg of
bottlmg and bottle makmg workshops The steam condensate IS dramed to the
sewer The condensate temperature was 10SoC at the drammg pomt

Flash steam temperature measured by the KURZ thermoanemometer at the sewer
opemng on the bUIldmg roof (AppendIx D) was 88°C, flow rate was 3 mlsec

We recommend to mstall storage receIver for condensate at the steam dIstrIbutIOn
umt of the bottlmg workshop and to recover condensate WIth subsequent purnpmg
to the hot water tanks of the bOIler room

Savmgs of natural gas - 41 3 thousand CUbIC meters

Savmgs of potable water - 3 4 thousand CUbIC meters
Energy cost savmgs - $17,092
Implementation cost - $12,480

SImple payback =0 73 year
See detaIls m AppendIx A 3, ECO # 3

ECO # 4 InsulatIon of steam plpmg

As the result of the study of the steam dlstnbutIOn system It was establIshed that
despIte thermal msulatIOn ofmam steam plpelmes several branch pIpes and
condensate pIpelmes do not have proper msulatIOn

It IS recommended that the steam plpmg should be fully msulated
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Currently It IS realIstic to reduce losses m thermal networks by utilIzmg modem
efficIent thermal msulatIOn matenals such as cellular plastics wIth thermal
conductiVIty factor of 0 03 - 0 05 call (m x hour x °C) We assume the use of the
matenals above

Natural gas savmgs WIll be 59 thousand m3

Energy cost savmgs WIll be US$7,948

ImplementatIOn cost WIll be US$5,157

SImple payback =0 65 year (8 months)
See details m AppendIX A 4, ECO # 4

ECO #5 InstallatIOn of steam trap umts at the steam consummg systems

At the plant the 5 kg/cm2 saturated steam IS used One ofthe dIrections ofmdustnal
use of stem IS the followmg
for heatmg wme m pasteunzmg plants,
for water heatmg m bottle washmg eqUIpment,
barrel steammg,
m sauna,
for space heatmg

We recommend to mstall the followmg eqUIpment WIth steam trap umts
• pasteunzmg plants - 4 traps,
• sauna - 1 trap,
• bottle washmg eqUIpment - 1 trap

The recommended proposal WIll Improve effiCIency of the steam utIlIzmg
eqUIpment by 10-15 and more per cent

Annual energy savmgs WIll be 2536 Gcal (36,940 m3 ofnatural gas)

Cost savmgs WIll be $3,066

Total ImplementatIOn cost WIll be $ 3,000

SImple payback =0 98 years

See detaIls m AppendIX A 5, ECO # 5

ECO #6 Shut-off of transformers durmg Idle time

Electnc power consumers are supplIed from 3 transformer substatIOns TP-719 - two
400 kVA transformers, TP-720 - two 400 kVA transformers,TP-124 - two 320 kVA
transformers As results of the load study performed WIth the help of the DRANETZ
type electnc load generator showed the most loaded was the TP-719 substatIOn from
10,42 am on 03 17 93 to 1 20 pm on 03 18 93 (AppendIX D), the maXImum load was
109 7 kVA at 1 45 pm (25% of nommalload) The loads of other TP substatIOns dId
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/ not exceed the gIven value In order to nd of transformer Idlmg losses we recommend
to connect the TP substatIOns at the 0 4 kV SIde and shut off Idle transformers

Electnc power savmgs WIll be - 132 5 thousand kWh

Energy cost savmgs WIll be $5 564

ImplementatIOn cost WIll be $6,500

SImple payback wIll be 1 17 years

See details of thIS proposal m AppendIx A 6, ECO #6

ECO # 7 MODltormg of boIler equipment operatIOn and temperature modes of

heat-consummg eqUipment

The wmery has an extensIve steam and condensate and space heatmg systems,
however, m-bUIlt control pressure gauges and thermometers are practIcally absent It
IS ImpossIble to perform an analySIS of the effiCIency of heat-usmg eqmpment, to
calculate speCIfic consumptIOn and to promptly dIscover eqUipment defiCIenCIes

We recommend to mtroduce at the plant a portable mfra-red thermometer of
"Reynger ST6" type that WIll enable momtonng of the heat consummg eqmpment
and to supervIse It regularly (l - 2 tImes a week) the effiCIency of ItS operatIOn and to
react promptly to the thermal energy wastes Expected efficIency Improvement of the
heat use IS 0 3-0 6%

1 EstImated annual savmgs - 0 5%

2 Annual steam consumptIOn - 7,157 Gcal

3 EstImated thermal energy savmgs

7,157 Gcal x 005 =35 8 Gcal

makmg 5 2 thousand CUbIC meters of natural gas

4 Cost of 1 Gcal of steam - $19 6

5 Cost savmgs - 35 8 Gcal x $19,6 = $701

SImple payback WIll be 1 4 years
See details m AppendIX A 7, ECO #7

ECO #8 ConversIOn of space heatmg systems from steam to hot water

At the wmery on certam premIses steam IS used for space heatmg purposes (see photo
m AppendIX E) the share ofwhIch m the total heat balance IS 40% As the temperature
measurements m several rooms showed there was overheatmg when the temperature
mstead of standard 18-20oC reached 26-30oC that made personnel open wmdows for
fresh aIr
We recommend to convert space heatmg systems to water mstead of steam
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Natural gas saVIngs - 60 2 thousand m3

Cost savIngs - $8,095

Cost ofwater- and gas pIpes and other matenals approXImately - $1,500

SImple payback - 0 18 year 1 e the ECD wIll pay back In 1 heatIng season

See detaIls In AppendIX A 8, ECO #8

ECO # 9 AutomatIc energy metermg system

Natural gas IS metered at the enterpnse IS metered by two gas meters at the boIler
room Inputs

The detaIled study showed that calculatIOns of steam, electnc power, gas,
compressed aIr, hot and cold water consumptIOn by separate productIOn umts of the
WInery are made by standard IndIcators and actual productIOn output figures
Instrument metenng IS non-eXIstent

We recommend to automate commerCIal and technIcal metenng USIng the ITEK
technIcal Instruments manufactured by the Energlya R&D InstItute m Kiev These
Instruments are metrologIcally certIfied m UkraIne and are deSIgned for contInUOUS
and penodical measurement/regIstratIOn ofphySIcal values

In order to Implement the ECD It IS planned to set up commerCIal metenng of
power consumption at 6 POInts and ofpotable water at 5 pOInts

TechnologIcal metenng of electnc power WIll be Implemented at 24 POInts, cold water
at 4 POInts, steam at 6 pomts

JudgIng from the expenence expected savmgs from IntroductIOn of own automatIC
metenng at the plant and energy use plannIng and control system WIll be not less than
5% Therefore, based on the 1997 data annual saVIngs of natural gas WIll be 77 5
thousand m3

, of electnc power - 83 thousand kWh, potable water - 6 thousand m3

Cost saVIngs - $40,000

ImplementatIon cost - $60,000

SImple payback WIll be 1 5 years
See detaIls m AppendIX A 9, ECD # 9

ECO #10 Energy effiCient plant IIghtmg

The extemallIghtmg system of the plant area conSIsts of SZPR lIghtmg fixtures WIth
35 DRL - 400 hIgh pressure mercury lamps, 44 DRL-250 lamps mstalled at 10-meter
hIgh ferroconcrete lampposts Part ofthe area adjacent to the productIOn bUIldmgs IS
lIghted by conventIOnallOO-watt and 500-watt mcandescent and 2 X40 fluorescent
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lamps The lIght flow of the DRL-400 lamp IS equal to 23,000 lumen and servIce lIfe
IS 6,000 hours, DRL-250 - 10,000 lumen and 2,400 hours, respectively

It IS suggested to consIder the proposal of replacement ofDRL -400 hIgh pressure
mercury lamps for external lIghtmg ofthe plant area wIth the DNaT-250-3 hIgh
pressure sodIUm lamps and DRL-250 wIth DNaT-I00-3 usmg eXIstmg fixtures and
replacmg sWItchmg applIances WIth appropnate capaCIty The sodIUm lamps of the
DNaT -250-3 type are manufactured natIOnally m the CIty ofPoItava and have a
longer operatIOn lIfe of 12,000 hours WIth the lIght flow of25,000 lumen and DNaT
100-3 - 6,000 hours and 9,000 lumen, respectively

Cost savmgs WIll be US$2,353

ImplementatIOn costs WIll be US$2,545

SImple payback WIll be 11 years (smce the servIce hfe ofthe selected lamps IS longer
than that of the eXlstmg ones the actual payback penod can be less than one year)

See detaIls m AppendIX A 10, ECO # 10

ECO # 11 Momtormg and optImIZatIOn of electrIC motor capaCItIes

ApprOXImately 70% of total electncity use of the wmery are used for bottlmg,
matunng and processmg of wme matenals, compressor umt and bOIler room needs
WhICh amounts to 1,140 thousand kWh to the sum of 47,900$ Dunng preVIOUS
operatIOn of the wmery m case of motor faIlure they were replaced disregardmg the
mmlmum reqmred capaCIty Hence, even SImIlar eqmpment uses vanous capaCIty
motors often exceedmg the needs Some of the pnmary consumers of electnc power
are electnc motor dnves of compressor, fan and ventIlatIon eqmpment

The total rated capaCIty of motors of ammoma and au compressors IS 435 kW
WhICh exceeds the needs of the enterpnse The measurements WIth the TIF-type
wattmeter durmg the audIt showed that the rated capaCIty of electnc motors IS used at
20-30%

We recommend to mstItute operatIOn control over the actually used motor
capaCIties (first and foremost, motors of compressors, pumps and fans) WIth the help
of portable capaCIty measunng mstrument set The recommended measure WIll allow
dunng 1 - 2 months to momtor the actual motor loads, analyze the effiCIency and
organIze replacement WIth more effiCIent motors ImplementatIOn of thIS project WIll
save not less than 1,5% of electnc power used for productIOn purposes annually, or
17 1 thousand kWh

Cost savmgs estimate IS $ 718

ImplementatIon cost IS $1,000

SImple payback IS 1 4 years

See detmls m AppendIX A 11, ECO #11
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80 ENVIRONMENTAL IMPACTS OF THE RECOMMENDATIONS

The most efficient way of reductiOn ofhazardous emISSion m the atmosphere is the
decrease of fuel and electnc power use, thus the mtroduction of the above mentiOned
recommendatiOns IS vItal also from the envIronmental standpomt In this sectiOns
calculations have been made supportmg opportunIties of thermal energy, natural gas
and electnc power savmgs

Smce the wmery meets the reqUirements for thermal energy usmg the m-plant boller
house the savmgs are shown as natural gas savmgs

Thermal energy savmgs from ImplementatiOn of the proposed measures for the entire
plant Will amount to

Eeo # I - SIg =31 thousand m3 per year
ECO #2 - S2g =95 6 thousand m3 per year
ECO #3 - SJg =41 3thousand m3 per year
ECO #4 - S~g = 59 thousand mJper year
ECO #5 - Ssg = 36 9 thousand mJper year
ECO #7 - S 7g = 5 2 thousand m3 per year
ECO #8 - Sag =60 2 thousand mJper year
ECO #9 - S9g = 77 5 thousand m3 per year

Total natural gas savmgs Will be Ssum =SIg + S2g + SJg +S4g + SSg + S7g + Sag + S9g = 31
+ 956 + 41 3 + 59 + 369 + 5 2 + 60 2 + 77 5 = 406 7 thousand mJper year

Thermal energy savmgs calculated m the terms ofnatural gas we determme by the
followmg equatiOn (for example, for ECO #4)
SJgas = SJ x b x 1rrJ =405 5 x 145 7x 1rrJ = 59 thousand cubiC meters

where b IS speCific fuel use for generatiOn of I Gcal of thermal energy, m3 /Gcal
(based on gas and heat consumptiOn m 1997),

SJ - thermal energy savmgs by ECO#4

Natural gas combustiOn leads to emiSSiOn mto the atmosphere ofcarbon OXIde CO and
nItrogen OXIdes NOx

The amount of prevented emISSion we determme usmg combustiOn effiCIency study
(AppendiX D) of No I boIler that shows the followmg emiSSions

carbon OXide emiSSiOn - Mco =hco x Ssum = 0 05 X406 7 = 20 3 kg,

nItrogen OXIde emISSion - M Nox =hNOxx Ssum + (hNOt: - h I
NOx) X(Ng - Ssum)= 0685 X

4067 + (0685 - 0233) X(1,549 - 4067) =795 kg,
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where h C01 hNO"" h l
NOX are specIfic emISSIons of carbon oXIde and mtrogen oXIdes

before and after ImplementatIOn ofECO #2, kg per 1,000 m3

The results ofcalculatIOns are shown m Table 8 1

Electnc power savmgs from ImplementatIOn of the proposed measures for the entlre
plant wIll amount to

ECO #1 - WI = 33 1 thousand kWh,

ECO #6 - W6 = 132 5 thousand kWh,

ECO #9 - W9 = 83 thousand kWh,

ECO #10 - WlO =56 thousand kWh,

ECO #11 - Wll = 17 1 thousand kWh,

Total electnc power savmgs wIll be Wsum = W/+ W6 + W9 + WlO + Wll = 33 1 +
132 5 + 83 + 56 + 17 1 = 321 7 thousand kWh per year

Accordmg to the data ofthe MmIstry ofenergy ofUkrame average emISSIOns from
generatIOn of 1 thousand kWh were as follows

emIssIons of solId partlcles - 4 4 kg,

carbon oXIde CO - 0 5 kg,

mtrogen oXIdes NOx - 2 2 kg,

sulphur oXIdes S02 - 9 9 kg

The results of prevented pollutant emISSIOn mto the atmosphere through electnc
power savmgs are gIven m Table 8 1

Table 8 1
Summanzed mdIcators of prevented pollutant emISSIon mto the atmosphere as the

result ofproposed ECO ImplementatIOn

Type of emISSIOn ReductIOn through ReductIOn through Total reductlon per
thermal energy electnc power year

savmgs savmgs
SolId partIcles, tonnes 142 142
Carbon monoxIde, 002 016 018
tonnes
NItrogen OXIdes, 079 071 1 5
tonnes
Sulphur OXIdes, 3 18 3 18
tonnes
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Thus Implementation of proposed measures wIll cut down pollutant emISSIOn mto
the atmosphere by 6 28 tonnes that WIll certamly Improve ecologIcal sItuatIOn III the
town of Massandra
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APPENDIX A ENERGY CONSERVATION OPPORTUNITIES (ECO)
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A 1 ECO - 1 InstitutIOn of energy management

ECO description

At the plant there are enormous opportumtles of energy conservatlOn by
Implementmg SImple energy management solutlOns whIch are low-cost gIve fast
payback However, currently a formalIzed plan of energy management leadmg to
reductlOn of operatlOnallosses IS non-eXIstent

The key to successful ImplementatIOn of the energy management plan IS
appomtment of an energy manager or mstitutIOn of a commISSIon WIth mam
responsIbIlIty of the concerted effort for energy efficIency Improvement ThIS
person should
• have technIcal background and thorough knowledge of thermal and electncal

engmeenng,
• be capable of teamwork wIth the plant staff m IdentIfymg energy conservatlOn

opportumtIes at productlOn lInes and presentmg these ECOs to the management,
• be knowledgeable about organizatlOn ofstafftralmng m energy conservatlOn and

encourage ImplementatIon of such measures at the plant,
• be able to work out energy management strategIes for energy efficIency

Improvement for 5-10 years

ThIS posItIon IS non-eXIstent presently Therefore, we recommend to appomt an
energy manager at the plant who WIll dIrect the plant to more efficIent energy use

The followmg energy conservatlOn OpportunItIes were IdentIfied dunng the energy
audIt that can be a startmg pomt for ImplementatIon of a more comprehenSIve plan
1 Weather-strIppmg of gates, doors and wmdows large gates are mstalled at

the receptlOn sectlOn, bottlIng unIt, delIvery umt wIth gaps from 10 to 50 mm
Cold aIr mfiltrates through these gaps mto heated area

2 EhmmatIOn of space overheatmg dunng the audIt m some areas conSIderable
overheatmg -w-as- dIscovered At the ambIent remperamre of +loDe m the area=s~-

wIth steam heatmg (bottlIng umt, lower cellar, etc) the mSIde temperature
reached +25 - + 28°C It IS necessary to organIze regular momtonng of the mSIde
temperature, for example, utIlIzmg Raytee PM3L3SZ non-contact mfra-red
thermometers

3 Improvement of energy effiCiency of cold rooms there are 2 cold rooms wIth
24 tanks for wme coolmg to -13°C

It IS pOSSIble to Implement energy conservatlOn measures to reduce energy losses m
cold rooms onented at mmlmizatlOn of mfiltratlOn of a more humId and warm aIr
from outSIde, espeCIally dunng summer season

Smce the cooler aIr IS denser It has a natural tendency to "spIll out" when the doors
are opened The lost cold aIr IS made up by the warmer surroundmg aIr mfiltratmg
mto the cold rooms ThIS warmer aIr then has to be cooled by the refrIgeratIOn
system Also, the surroundmg aIr usually has a hIgher mOIsture content ThIS
mOIsture condenses out when the aIr comes m contact WIth the refrIgeratIon COlI ThIS
condensed mOIsture eventually starts to freeze on the evaporator coIl surface smce the
temperature of the refrIgerant m the COlI IS below freezmg temperature ThIS Ice bUllt
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up on the coIl reduces the coolmg efficIency of the cOlI resultmg m hIgher energy use
at the compressor

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

• Weather-strIppmg 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
weather-stnpped to prOVIde a tighter closure and mImmize loss ofcold aIr

• InstallatIOn of PlastIC Curtams m Cold Rooms At present there are no barners
to mImmIze 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 mImmIzmg loss of cold aIr from the rooms the coolIng load
and hence the compressor run-time WIll be reduced

• InstallatIOn of AutomatIc On/Off LIght Switch for Cold Rooms Presently there
are SIX 150 W mcandescent lamps m each cold room It IS recommended that a
mechamcal door SWItch be added that WIll automatIcally turn off the lIghts when
the cold room doors are closed

• Momtonng of Heat and CoolIng losses thermal msulatIOn of the eqUIpment
wears out due to vanous reasons and this leads to heat losses We recommend to
momtor heat and coolIng losses utIlIzmg Raytee PM3L3SZ non-contact mfra-red
thermometers

Energy Savmgs Estimate

It IS dIfficult to estImate the energy savmgs from mdIvIdual energy management
measures, but Its not unreasonable, based on expenence m the US, to expect savmgs
anywhere from 1 to 5 percent of the plants total energy use Smce the plant pays
approXImately US$800,000 annually m energy bIlls even Just 2 percent savmgs would
result m US$16,000 savmgs annually ThIS IS equal to savmgs m natural gas of31,000
CUbIC meters, electncity of33,100 kWh, potable water of 2,400 CUbIC meters

ImplementatIOn and commisslomng costs

The costs are of two types One IS a recumng cost for the salary of the energy
effiCIency manager and the other IS the capItal cost associated WIth Implementmg the
recommendatIOns above The Impact 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
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Table At 2 Cost EstImates for ECO-l RecommendatIons
Table All

DescnptIOn Cost, US$ Cost, Hr
1 Energy management mstrumentatIOn

• Raytee PM3L3SZ non-contact mfra-red 1,600 3,200
thermometer

• Fluke model 87 tester 500 1,000

• TIF model 2000A wattmeter 600 1,200

2 Weather-stnppmg of doors, gates and wmdows 1,500 3,000
(overall length - 500 m)
3 Improvement of energy efficIency of cold rooms
• weather-stnppmg ofdoors 500 1,000

• mstallatIOn ofplastIc curtams 1,500 3,000

Total 6,200 12,400

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

Simple payback

The typIcal salary for an energy-efficIency manager IS US$3,000 per year

The SImple payback for mstltutmg an energy management plan IS

SP = $6,200 I ($16,000-$3,000) = 047 year (6 months)
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A 2 ECO #2 Improvement of combustion efficiency m DKVR-2 5-13 boIler

For thermal energy supply two DKVR-4-13 bOIlers are used (one IS standby) To run
these bOIlers the operatIOn charts have been worked out but automatIc control of fuel
to-aIr ratIo m conformIty wIth the load IS nonexIstent The aIr consumptIon value IS
controlled penodlcally by the supply aIr pressure and gas consumptIOn by the
pressure before the burners WhICh under the condItIons of uncontrolled aIr InfiltratIOn
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

The above mentIoned IS confirmed by the DKVR-4-13 gas combustIOn efficIency
measurements taken WIth the BACHARACH combustIon analyzer (AppendIX D) As
the measurements showed oxygen content m the exhaust pathway of the bOIler was
8 1-9 6%, excess aIr ratIO - 1 57-1 77, exhaust gas temperature after the exhaust fan 
121°C, bOIler gas combustIOn effiCIency - 867%, after economIzer - 926% (not
consldenng the temperature of mput aIr) HIgh excess aIr factor IS due to a crack In the
bnck-Immg of the boIler observed dunng vIsual mspectIOn

We recommend to eqUIp the operatIon personnel of the boIler umt WIth the ENERAC
2000 or BACHARACH combustIOn analyzer and to mclude In the operatIOnal
responSIbIlItIes of the operator penodlcal check of combustIon processes WhICh would
ensure the mcrease ofbOIler combustIOn effiCIency and savmgs In natural gas

Energy savmgs estimate

Accordmg to the plant data gIVen m the form No11 MTP "Report on the results of the
use of fuel, thermal and electnc energy" m 1997 the plant generated 11,031 Gcalof
energy wlule actual fuel use was G=1,848 tce or 1,593,000 CUbIC meters of natural
gas Accordmg to the manufacturer's certIficate the DKVR-4-13 boder eqUIpped WIth
economIzer should have effiCIency of" =91% and coal eqUIvalent fuel use of 15693
kg of coal eqUIvalent per 1 Gcal

The measurement results showed that average bOIler effiCIency was TJef =81 % at
actual speCIfic consumptIOn of 176 4 kg ofcoal eqUIvalent per 1 Gcal

ImplementatIOn of thIS measure WIll reduce the speCIfic use by b-6% and It WIll reach
165 8 kg per 1 Gcal, average bOIler effiCIency WIll nse to 862%

Savmgs of gas m the phySIcal terms WIll be

SG = G x b = 1 593 x 0 06 = 95 58 thousand CUbIC meters

Annual cost savmgs estimate

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

SM=SGX 83=95 58 x 83=US$7,933
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ImplementatIOn cost

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

Cost of transportatIOn - C]=US$1,500

Total CCOM =C] + C]= 5000+1500 = US$6,500

SImple payback estImate

Annual savmgs m costs - SM = US$7,933

COmmISSIOnIng costs - CCOM = US$6,500

SImple payback

SP = CCOAISM = 6500/7,933= 0 82 year
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A 3 ECO #3 Recovery of condensate from the bottlIng UOlt

The productIOn technology of the wme bottlmg umt sets the use of saturated steam
WIth the pressure of2 kg/cm2 to the amount of 2,400 tons a year (by the wmery data
of 1997) for wme preparatIOn, bottle washmg and space heatmg of bottlmg and
bottlemakmg workshops The steam condensate IS dramed to the sewer The
condensate temperature was 105°C at the drammg pomt

Flash steam temperature measured by the KURZ thermoanemometer at the sewer
openmg on the bUIldmg roof (AppendIx D) was 88°C, flow rate was 3 m/sec

We recommend to mstall storage receIver for condensate at the steam dIstnbutIOn
umt of the bottlIng workshop and to recover condensate WIth subsequent pumpmg
to the hot water tanks of the bOIler room

TechnIcal data ofcondensate receIver tank

• volume of receIver tank -2251,
• condensate pump for the 98°C condensate,
• power - 1 xli kW,
• head - 35 m ofwc,
• capaCIty - 1,400 kg per hour

The pump WIll be controlled by float level gauge

Energy saVIngs estimate

recovery of condensate WIll save

Qk = Gk (11 +Xn rl) = 2,440 1'; (lOS + 0,021 5259) = 2834 Gcal

where Gc amount of unrecovered condensate, tons per year,

11 - thermal content of condensate WIth pressure m the umt, kcal/kg,

xr share of flash steam after steam trap, kg/kg,

rI steam generatIOn heat at the Imtial pressure m the umt, kg/cm2
,

x f =0 015.JP: =0 015 141 =0 021

where PI - steam pressure m the umt, kg/cm2

Thermal energy savmgs WIll ensure natural gas savmgs

Qg =Qc bTI115 =283 4 16751115 = 41,300 m3

where bT - actual specIfic consumptIOn of natural gas accordmg to the statIstical
form Noll MTP "Report on the results of the use of fuel, thermal and
electnc energy" for 1997, kg of coal eqUIvalent per Gcal

AddItIonally bOIler replemshment water WIll be saved to the amount of

Qw =2,400 14 =3,416 m3/year
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where 1 4 - factor ofwater use and bOIler blowdown

Annual cost savings estImate

Cost savmgs due to thennal energy savmgs at the cost of natural gas at 83 $ per
1,000 m3 WIll be

Sr= Qg 83 =413 83 =3,428 $

Cost of saved water at the rate of2 $/m3 and for sewerage - 2 $/m3 wIll be

Sr=Qw 4$=3,416 4=13,664$

Cost savmgs wIll be hIgher wIth water treatment chemIcals are taken mto account

Total savmgs

Sc = ST + Sw = 3,428 +13,664 = 17,092 $

Implementation cost

EqUIpment costs are gIVen m Table A 3 1 The cost of condensate receIver, pump
and controls IS calculated based on the B 2111 S model manufactured by Spzrax
Sarco SpecIfic models and SIzes should be detennmed dunng the desIgn phase
ConstructIOn and mstallatIon WIll be performed by the enterpnse ApproXImate costs
are Cz =12,480 $

Table A 3 1

DeSCrIptIon Cost, $ Cost, Hr

1 Condensate receIver, pump and controls 5,000 10,000

2 PIpmg

• length - 250 m, 0 55 mm 4,000 8,000

• length - 60 m, 0 38 mm 1,000 1,850

3 FIberglass msulation WIth multI-purpose coatmg

• thicImess 40 mm for 250 m of 0 55 mm 2,000 4,000
pIpmg

• thicImess 40 mm for 60 m of 0 38 mm 480 960
PIPmg

Total 12,480 39,600

Note QuantItIes of fittmgs, valves, etc as well as the length ofpIpmg WIll depend
on the laymg configuratIOn and mstallatIOn deSIgn SpeCIfic reqUIrements
WIll be determmed by the supplIer and the plant staff at the phase of the
recovery system ImplementatIOn

Simple payback

Annual cost savmgs

Implementation cost

- Sa = 17,092$/year

- C, = 12,480$

SImple payback
SP =Sal C, =12,480/17,092 = 073 year
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A 4 ECO # 4 InsulatIon of steam plpmg

ECO descrIption

As the result of the study of the steam dIstnbutIOn system It was establIshed that
despIte thermal msulatIOn of mam steam pIpelmes several branch pIpes do not have
proper msulatIon

PartIculars ofbroken msulatIOn and non-msulated pIpmg after takmg measurement are
gIven m Table A 4 1

Table A4l
Purpose of pIprng Length, DIameter, Number of Number of t,OC

Lm Dmm valves flanges
1 Steam 13 89 1 - 170
2 Steam 80 50 - - 160
3 Steam 48 40 7 14 130
4 Steam 15 32 3 6 170
5 Steam 80 25 - - 130

The condensate IS returned to the feedwater tank m the bOIler room where It IS mIxed
wIth cold water of 15°C The feedwater tank IS heated by steam to achIeve 80°C

The efficIency of the steam boIler accordmg to the measurements IS 81 % and
efficIency of the steam dIstrIbutIOn system IS 75% ConsumptIOn of steam at the
pressure of 9 kg/cm2 IS 5 ton/hour The boIler IS fired round the clock whIle only 30%
of steam goes for productIOn purposes and 70% IS used for housmg heatmg Steam
consumptIOn for productIon purposes carnes on 40 hours a week, 52 weeks a year

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

The thIckness of msuiatlon should be selected dependmg on the plpmg dIameter and
ItS purpose The data are furnIshed m Table A 4 2

TableA42

Purpose DIameter, mm InsulatIOn thickness, rom
1 Steam 50 - 89 80
2 Steam 25 - 40 60

Annual energy savmgs estimate

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

Thermal energy waste m non-msulated pIpes (Kcal/hour) IS determmed by the
followmg formula
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I
I where gllln - specIfic losses ofnon-msulated pIpmg (kcal/meter x hour),

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

L o - gIven length ofpIpmg, m

Lo = L + (1m x n),

n - number of valves withm the sectIOn

For the plpehne #1 from Table A 4 1 we have

Qnm] =650 x (13+1) x 095 =8,645 kcallhour

Further calculatIOns were carned out sImtlarly and are summanzed m Table A 4 3

Thermal energy waste of msulated (kcal/hour) pipelmes are calculated by the formula

where gm IS specIfic loss over 1 meter of pIpmg WIth dIfference (t] - t~ = 1°e
dependmg on the thIckness ofmsulatIOn,

t] - temperature ofpIpe walls assumed as equal to temperature ofheat carner, DC,

t2 - temperature of the aIr, DC,

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

b - wmd correctIOn factor (wIth wmd velocIty of5 mlsec)

Presently It IS reahstIc to cut down waste m the thermal networks by usmg modern
effiCIent types of thermal msulatIOn matenals such as cellular plastIcs, Styrofoam and
other WIth thermal conductIvIty of 0 03 - 0 05 call (m x hr x D C) We assume the use
of the matenals mentIOned above

For pipehne #1 from Table A 4 1

Qm] =0227 x (170 -15) x 1 x 103 x 14 =507 kcallhr

SImtlar calculatIOns were carned out for all pipehnes 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 botler effiCIency
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Table A 43

Pipelme No GIven length Thermal waste Thermal waste Net savmgs Full savmgs
wIthout WIth msu1atlon
msu1ahon

Lo,m Qnm' kcal/hr Qrn' kcal/hr SM kcal/hr SF'l kcal/hr

I 14 8,645 507 8,138 12,472

2 80 45,600 1,723 43,877 67,244

3 59 28,025 1,153 26,872 41,183

4 20 12,350 527 11,823 18,119

5 80 38,000 1,518 36,482 55,911

Total 127,192 194,930

Thus annual savIngs should amount to

Sa = 194,930 kca1lhr X 40 hrs X 52 weeks X J()"6 = 405 5 Gcallyear
WhICh IS equal to 59 thousand m3

Annual cost savmgs estImate

Cost of 1 Gcal- CGC = US$19 6

Annual saVIngs

SM =Sax CGC =405,5 x 19 6 =US$7,948

ImplementatIOn cost

Total cost of InSUlatIOn to be Installed -

C]= LCONx C/NSC =253 x 105 = US$2,657

where LCON= total gIVen length ofwater pIpelmes No 1-5 from Table A 4 1, m meters,

C/NSO = cost of 1 meter of msulatIOn of steam pIpehnes, US$ per meter

Cost of mstallatIOn - C2=US$2,500

Total estImated cost CCOM =C]+ C2= 2,657 +2,500 =US$5,157

SImple payback estImate

Annual savmgs In costs - SM= US$7,948

ImplementatIon cost - CcoM=US$5,157

SImple payback = SM /CCOM = 5,157/7,948 =065year (8 months)
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A 5 ECO #5 InstallatIOn of steam trap UnIts at the steam consummg systems

ECO descrIptIOn

At the plant the 5 kglcm2 saturated steam IS used
- for heatIng wme m pasteunzmg plants,
- for water heatmg m bottle washmg eqUIpment,
- barrel steammg,
- m sauna,
- for space heatmg

As the audIt showed steam III the above mentIOned heat exchangers IS not used
efficIently from steam heatmg systems steam and water mIxture IS dramed mto
sewer (AppendIx D) All steam utIlIzmg productIon eqUIpment IS not eqUIpped WIth
steam traps whIch results m unused steam and condensate from pasteunzmg umts at
114°C bemg pumped to the condensate pumpmg statIOn where It IS lost WIth flash
steam, and steam from bottlmg machmes IS dramed mto sewer

By converSIOn of space heatmg from steam to hot water as proposed In ECO #8 the
steam and condensate mIxture WIll be no longer dramed

We recommend to mstall the folloWIng eqUIpment WIth steam trap umts
• pasteunzmg plants - 4 traps,
• sauna - 1 trap,
• bottle washmg eqUIpment - 1 trap

The recommended proposal WIll Improve effiCIency of the steam utilIzmg
eqUIpment by 10-15, beSIdes there IS a potentIal of reducmg steam use by 4-6 tImes

Annual energy savlDgs estimate

We assume that the effiCIency of the steam utIlIZIng eqUIpment WIll nse by 10%
The data from the thermal balance of the plant
• heat use by 4 bottle washmg machmes - 1,563 Gcal (1997 data)
• heat use for WIne treatment - 973 Gcal

Annual energy savmgs WIll be

Qc =(1,563 + 973) x 0 1 =253 6 Gcal
or m natural gas

Qg= 36 94 thousand m3

Cost savmgs estImate

Cost savmgs at the pnce of gas of $83 per 1,000 m3 WIll be

Sc =Qgx 83 =3694 = $3,066 per year
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ImplementatIOn cost

We recommend to mstall 6 steam trap umts eqmpped wIth the followmg SPlrax
Sareo products

• Float-type steam trap DN 20 FT 20-32 flanged BS4504 - $360
• Trap stramer dIsc-type DN20 - $90
• Check valve wafer-type DN20 DCV - $50

Total- $500

Total cost of 6 umts C, = $3000

InstallatIOn cost IS mSIgmficant, the work wIll be perfonned by the plant staff

Simple payback

Annual cost savmgs - Sc = $3,066

ImplementatIOn cost - C\ - $3,000

SImple payback

SP =C,ISc =3,000/3,066 = 098 year
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A 6 ECO#6 Shut-off of transformers durmg Idle time

ECO descnptlOn

Electnc power consumers are supphed from 3 transformer substatIOns TP-719 - two
400 kVA transformers, TP-720 - two 400 kVA transformers,TP-124 - two 320 kVA
transformers As results of the load study performed wIth the help of the DRANETZ
type electnc load generator showed the most loaded was the TP-719 substatIOn from
10,42 am on 03 17 93 to 1 20 PM on 03 18 93 (AppendIX D), the maXImum load was
109 7 kVA at 1 45 PM (25% of nommal load) The loads of other TP substatIOns dId
not exceed the gIven value In order to nd of transformer Idlmg losses we recommend
to connect the TP substatIOns at the 0 4 kV SIde and shut off Idle transformers

Annual energy savmgs estimate

On the baSIS of expenmental data (AppendIX D) we can assume that 2
transformers at the TP-720 WIth 400 kVA capacIty each, one transformer of 400 kW
at the TP-719 and 2 transformers of320 kVA each at the TP-124

Overall reductIOn of electncity losses WIll be

S t 1840 8000
Se = 100 (5k +0 5) = 100 (5 008 +0,5) =132 48 thousand kWh

where S = 2 x 400 + 400 + 2 x 320 = 1840 kVA- nomInal capaCIty of shut-off
transformers, kVA,

t- duratIOn of transformer shut-offs, hours , we assume It at t = 8000 hours a
year,

k -economIC eqUIvalent of reactIve power, k =0 08

Cost savmgs estImate

Cost saVIngs at the pnce of electncity of 0,042$ WIll be

ST =Se 0042 =132,480 0042 =5,564 $ per year

ImplementatIOn cost

ImplementatIOn cost IS explaIned by the neceSSIty of re-switchIng of transformers
and laymg of addItIonal cables between TP-719 and TP-124 250 meter long and
between TP-719 and TP-720 150 meter long

Cost ofcables - 3500 $

Cost of layIng the cables - the work WIll be carned out by the plant personnel,
splIttIng and connectIon ofcables by a speCIalIzed company - 3000 $

Total costs CT =3,500 + 3,000 =6,500 $

Simple payback
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Annual cost savmgs - ST =5,564 $

ImplementatIOn cost - CT= 5,500 $

SImple payback

SP =CT/ST=6,500/5,564 =1,17 years
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A.7 ECO # 7 Momtormg of boiler eqUIpment operatIOn and temperature

modes of heat-consummg eqUIpment

ECO descnptIon

The wmery has an extenSIve steam and condensate heatmg system, however, m
bUIlt control pressure gauges and thermometers are practIcally absent It IS ImpOSSIble
to perform an analySIS of the efficIency of heat-usmg eqUIpment, to calculate speCIfic
consumptIOn and to promptly dIscover eqUIpment defiCIenCIes

We recommend to mtroduce at the plant a portable mfra-red thermometer of
"Reynger ST6" type that wIll enable momtormg of the heat consummg eqUIpment
and to supervIse It regularly (l - 2 tImes a week) the effiCIency of Its operatIOn and to
react promptly to the thermal energy wastes Expected effiCIency Improvement of the
heat use IS 03-0 6%

Annual thermal energy savmgs estImate

Annual savmgs

Annual steam consumptIon

EstImated thermal energy savmgs

7,157 Gcal 0 005 = 35 8 Gcal,
that makes 52 thousand m3 ofnatural gas

Cost of 1 Gcalofsteam -196$

Cost savmgs

358 Gcal $196= $701

Recommended eqUIpment and Its cost

The cost of the portable mfra-red thermometer of "Reynger ST6" type - $1,000

SImple payback

$1,000/$ 701 = 1 4 years
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A 8 ECO #8 ConversIOn of space heatmg systems from steam to hot water

At the wmery on certam premIses steam IS used for space heatmg purposes (see photo
m AppendIX E) the share of WhICh m the total heat balance IS 40% As the temperature
measurements m several rooms showed there was overheatmg when the temperature
mstead of standard 18-20oC reached 26-30oC that made personnel open wmdows for
fresh aIr, beSIdes the condensate IS not returned to the bOIler room
We recommend to convert space heatmg systems to water mstead of steam

Annual thermal energy savmgs estImate

As the global expenence shows converSIOn of space heatmg systems from steam to
hot water WIll reduce heat consumptIOn by up to 20%

Thermal energy savmgs WIll be

Spl = Qg 0 4 0 2 =5,165 Gcal 0,4 0,2 =413 Gcal/year

where Qg-IS annual consumptIOn of thermal energy, Gcal,

o4 -IS share of steam used for space heatmg,

o2-IS share of heat use reductIOn from ImplementatIOn of the proposal

It IS equal to 602 thousand m3 of natural gas

Annual cost savmgs estImate

Cost savmgs m terms ofmoney at the cost of1 Gcal of heat at 19,6$ WIll be

Sp2 =Spl 196 =413 196 =8,095 $ per year

ImplementatIOn cost

ImplementatIOn cost IS explamed by the neceSSIty of constructIOn of return
plpelme of the heatmg system, constructIOn and mstallatIOn WIll be performed by the
plant personnel

Cost of plpmg and other matenals WIll be approxImately

Cm =1,500$

Simple payback

Annual cost savmgs - Sp2 = 8,095 $

Implementation cost - Cm =1,500 $

SImple payback

SP =Cm/Sp2 = 1,500/8,095 = 018 year

The converSIOn WIll payback dunng one heatmg season
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A9 ECO # 9 Automatic energy metermg system

ECO descriptIOn

Natural gas IS metered at the enterpnse IS metered by two gas meters at the bOIler
room mputs

Electnc power IS supplIed VIa the 10 kV cable to three transformer substatIOns at
the bottlmg umt (2 x 400 kVA), at the compressor umt (2 x 400 kVA), m cellars (2
x 320 kVA)

Each substatIOn IS eqUIpped wIth two three electnc meters I e there are three
metenng pomts The readmgs are taken down manually every month and the bIlls
are paId Considenng payments for the negotIated demand at $35 per I kW the
current average electncity cost IS $0042 per I kWh

The detaIled study showed that calculatIons of steam, electnc power, gas,
compressed aIr, hot and cold water consumptIon by separate productIOn umts of the
tannery are made by standard mdIcators and actual productIon output figures
Instrument metenng IS non-exIstent

We recommend to automate commercIal and techmcal metenng usmg the ITEK
techmcal mstruments manufactured by the Energlya R_8fP mstItute m KIev These
mstruments are metrologIcally certIfied m Ukrame and are deSIgned for contmuous
and penodIcal measurement/regIstratIOn ofphySIcal values

IntroductIon ofthe ITEK-XIX allows consumers to pay theIr electnc power bIlls by
the one-rate tanff dIfferentIated accordmg to the daytIme zone whIch m conjUnctIOn
WIth the measures of reductIOn of the maXImum hour consumptIOn prOVIdes a
conSIderable cost effect that has been proven by more than annual operatIOn at
numerous Ukramlan faCIlItIes

ITEK-21O and ITEK-310 are mtended for commerCIal and techmcal metenng of
electrIc power (dIfferentIated by tIme) and bUIld-up of automatIc metenng and
control systems of electnc power use (AMCSEPU) m combmatIOn WIth electnc
meters of three-phase mductIOn type eqUIpped WIth pulse generatIOn deVIces (E440,
E870, UP-I, UP-2, UP-3, SU-500) or electromc (SIemens, Landys and Gyr, Alpha
ABB, etc) WIth pulse output They support 64 (for ITEK-21O) or 12 (for ITEK
310) metenng channels, 4 tanff zones, day schedule for all metenng channels IS a 5
days' mmImum, 2 mdependent data mterfaces

ITEK-210 can be used m combmatlon WIth or mstead of the mstalled TsT-5000
systems by connectIOn to the eXIstmg matrIx of pnmary measurement converters
The ITEK-210 IS mcluded m the State regIster ofmeasurement deVIces ofUkrame

The ITEK-41O IS deSIgned for 4 metenng channels and IS SImIlar to the above
deVIces AddItIonally It supports tanffs dIfferentIated by peak consumptIOn and
demand, and prOVIdes momtonng and control over consumptIon process DaIly
schedules from 4 channels are stored for not less than I month
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IntroductIon ofITEK-X2X allows consumers to meter resources wIth hIgh accuracy
and pay the bIlls for actual consumptIOn but m proportIOn to the area

ITEK-220 and ITEK-320 are deSIgned for automatIc commercIal metenng and
telemetnc control of supply and consumptIOn of lIqUIds, gases, steam and thermal
energy m combmatIon WIth any pnmary measurement converters of consumptIOn,
temperature, pressure and pressure drop WIth standardIzed output parameters at
supplIer's (thermal power plant, dIStnCt heat, bOIler houses) and consumer's SItes
(mdustnal enterpnses, publIc utIlIty faCIlItIes) The ITEK-X20 deVIces are desIgned
m conformIty WIth reqUIrements ofRD-50-213-80, PR34-70-010-85, State standard
6651-84 and recommendatIons R75 of the MInIstry of health

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

In order to Implement the ECO It IS planned to set up commercIal metenng of
power consumptIOn at 6 pomts and ofpotable water at 5 pomts

Techmcal metenng of electnc power WIll be Implemented at 24 pomts, of potable
water at 4 pomts, steam at 6 pomts

Annual energy savmgs estImate

Judgmg from the expenence expected savmgs from mtroductIOn of own automatIc
metenng at the plant and energy use plannmg and control system WIll be not less than
5%

Therefore, based on the 1996 data annual savmgs of natural gas WIll be 77 5 thousand
m3

, of electnc power - 83 thousand kWh, of potable water - 6 thousand m3

Annual costs savmg estImate

Currently the plant pays for the energy US$O 8 mIn Thus the energy savmgs m
money terms WIll amount to

SE =800,000 x 0 05 =US$40,000

ImplementatIOn costs

Cost of eqUIpment and constructIOn In US$
CommerCial metenng of electncIty, and technIcal water = $20,000
Techmcal metenng of electncity and cold water =$30,000
ConstructIOn and InstallatIon costs = $10,000

Total estImated costs

Cest ==US$60,000
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Simple payback estimate

Annual savmgs m costs - SM = US$40,OOO

CommISSIOnIng costs - CCOM = US$60,OOO

SImple payback

SP = Ces/SM =60,000140,000= 15years
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A 10 ECO #10 Energy efficient plant hghtmg

ECO descnptlOn

The external lightmg system of the plant area consIsts of 79 SZPR hghtmg fixtures

wIth 35 DRL - 400 hIgh pressure mercury lamps, 44 DRL-250 lamps Installed at 10

meter hIgh ferroconcrete lampposts Part of the area adjacent to the productIon

bmldmgs IS hghted by conventional 100-watt and 500-watt mcandescent and 2 x 40

fluorescent lamps The hght flow of the DRL-400 lamp IS equal to 23,000 lumen and

servIce life IS 6,000 hours, DRL-250 - 10,000 lumen and 2,400 hours, respectIvely

It IS suggested to conSIder the proposal of replacement of DRL -400 hIgh pressure

mercury lamps for external lightmg of the plant area WIth the DNaT-250-3 htgh

pressure sodIUm lamps and DRL-250 wIth DNaT-IOO-3 usmg eXIstmg fixtures and

replacmg sWItchmg appliances WIth appropnate capaCIty The sodIUm lamps of the

DNaT -250-3 type are manufactured natIonally m the CIty of Poltava and have a

longer operatIon hfe of 12,000 hours wIth the hght flow of 25,000 lumen and DNaT

100-3 - 6,000 hours and 9,000 lumen, respectIvely

CalculatIOn of annual electrIc power savmgs

The electnc power use of the SZPR hghtmg fixtures wIth DRL - 400 mercury lamps

IS

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

Psw 1 = 85 W IS capaCIty of sWItchmg apphances,

cos~ =098

PFI = (400+85) x 098 =475 Wh =0 475 kW

Amount of the power used by 35 lIghtmg fixtures over 1 year at average 10-hour use

IS

where n=35 IS the number oflightmg fixtures,

F=10 x 365 =3,650 hours - annual tIme ofhghtmg operatIOn

PI = 0 475 x 35 x 3,650 = 60,681 kWh

The electnc power use of the SZPR hghtmg fixtures wIth DNaT -250-3 lamp

wherePL2 = 250 W IS the capaCIty ofDNaT - 250-3 lamp,

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

cos~ =098
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PF/ = (250+347) x 0 98 = 279 Wh =0279 kWh

Power used by 35 lIghtmg fixtures over 1 year at average 10-hour use IS

p/=PF/ X n x F= 0279 x 35 x3,650 = 35,642 kWh

Annual energy savmgs by usmg DNaT-250-3 lamps

SE_E = p/ - P2 = 60,681 - 35,642 =25,039 kWh

The electnc power use of the SZPR lIghtmg fixtures wIth DRL - 400 mercury lamps
IS

where PL /IS the capacIty ofDRL - 250 mercury lamp, W,
Psw / = 54 1 W IS capacIty of sWItchmg applIances,
cos~ = 098

PF/ = (250+54 1) x 0 98 =298 Wh =0 298 kW

Amount ofthe power used by 35 lIghtmg fixtures over 1 year at average lO-hour use
IS

where n=44 IS the number of lIghtmg fixtures,

F=10 x 365 = 3,650 hours - annual tIme of lIghtmg operatIOn
p/= 0298 x 44 x 3,650 =47,859 kWh

The electnc power use of the SZPR lIghtmg fixtures wIth DNaT -100-3 lamp

where PL 2 = 100 W IS the capacIty ofDNaT - 100-3 lamp,
Psw 2 = 7 W IS capacIty of sWItchmg applIances,
cos~ = 0 98

PF/ = (100+7) x 098 = 105 Wh =0 105 kWh

Power used by 44 lIghtmg fixtures over 1 year at average 10-hour use IS

p/=pF/ X n x F= 0 105 x 44 x3,650 =16,683 kWh

Annual energy savmgs by usmg DNaT-100-3 lamps

SE_E = p/ - P2 = 47,859 -16,863 = 30,996 kWh

Total electnclty savmgs at the plant wIll be
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25,039 kWh + 30,996 kWh = 56,035 kWh

Annual cost savmgs estimate

Cost savmgs at the pnce of electnc power ofUS$O 042 per lkW

SM = SE EX °042 = 56,035 X°042 = US$2,353 7

ImplementatIOn costs

Cost of one DNaT -250-13 lamp wIth applIances - C2 = US$35

Cost ofone DNaT -100-13 lamp WIth applIances - C2 =US$30

ConstructIOn and mstallatIOn costs not mcluded smce the work wIll be carned out by
the plant personnel

ImplementatIOn cost - C, =35 x 35 +30 x 44 =$2,545

Simple payback estimate

Annual cost savmgs of external lIghtmg systems - SM = US$2,353

ImplementatIOn costs = C, = US$2,545

SImple payback

SP = C/SM =2,545/2,353 =11 years

Smce the servIce lIfe ofthe selected lamps IS longer than that of the eXIstmg ones
actual payback penod WIll be less than 1 year
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4 Cost of1 kWh

A 11 B3C N!! 11 Momtormg and optimization of electrIc motor capacities

ECO deSCrIptIOn

ApproxImately 70% of total electncity use of the wmery are used for bottlmg,
matunng and processmg of wme matenals, compressor umt and bOIler room needs
whIch amounts to 1,140 thousand kWh to the sum of 47,900$ Dunng prevIOUS
operatIOn of the wmery m case of motor faIlure they were replaced disregardmg the
mimmum reqUIred capacIty Hence, even SImIlar eqUIpment uses vanous capacIty
motors often exceedmg the needs Some of the pnmary consumers of electnc power
are electnc motor dnves of compressor, fan and ventIlatIOn eqUIpment

The total rated capacIty of motors of ammoma and aIr compressors IS 435 kW
WhICh exceeds the needs of the enterpnse The measurements WIth the TIF-type
wattmeter dunng the audIt showed that the rated capacIty of electnc motors IS used at
20-30%

We recommend to mstItute operatIon control over the actually used motor
capaCItIes (first and foremost, motors of compressors, pumps and fans) WIth the help
of portable capaCIty measunng mstrument set. The recommended measure WIll allow
dunng 1 - 2 months to momtor the actual motor loads, analyze the effiCIency and
organIze replacement WIth more effiCIent motors ImplementatIon of thIS project WIll
save not less than 1,5% of electnc power used for productIOn purposes annually

Annual savmgs estimate

I Annual electncIty savmgs (calculated) -1,5%

2 Annual electncity use by motors (accordmg to the balance) -1,140,000 kWh

3 Annual electncity savmgs estImate

1,140,000 kWh 0015 =17,100 kWh

-$0042

5 Cost savmgs

17,100 kWh $0042 =$718

Recommended eqUipment and Its cost

Cost of a smgle set of portable mstruments of "2000 A Wattprobe" and "Power
Factor Meter, TIF 2300" type considenng overheads and contmgencies - $1,000

Simple payback

$1,000/$ 718 =1,4 years
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APPENDIX B SPECIFICATIONS FOR THE REQUIRED EQUIPMENT
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---------------
SpecificatIOns of eqUIpment for delIvery to the Massandra PAC

- --
Table B 1

ECONo EqUIpment designation Type, Manufacturer, BasIc ReqUirement Price Shipment cost Note

by model country parameters

section 7 VOlt Qty Hr $US Hr $US

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

ECONo 1 Non-contact Infrared Model PM3L3SZ "Raytek" , USA t=-20 + pes 1 - 1600 - 1600
thennometer + 1000 °C

Lmeasure = 10m

ElectrIC power/demand Model "Dranetz Teclmologles, pes 1 - 5000 5000
analyzer DRANETZ Inc",USA

Portable anemometer Model 444HT "Kurz Instruments, Inc", pcs 1 - 1300 - 1300
USA

Multlmeter Mode187 "Fluke MIg Co, Inc", USA pes 1 - 500 - 500

Power factor meter Model DavIS Instruments 4701 pes 1 599 690
TlF 2300 Mount Hope Dnve

Baltimore, MD 21215

Wattmeter Model "TIF Instruments, Inc", pcs 1 - 600 - 600
TIF2000A 9101 N W 71JJ Avenue Post

Office Box 1338 MIamI,
FlOrIda 33238-9990, USA

ECONo2 CombustIOn analyzer ENERAC - 2000 Energy EffiCIency Systems, Analyzed pes 1 - 5000 - 5000

Inc, 1300 Shames DrIve, gases 02, CO2,
Westbury, NX 11590 USA S02,NOx

ECONo3 Condensate receIver SPlTOX GlTd- "Sprrox Sarco Inc" P 0 ReceIver - B, pes 1 - 10000 - 10000
lestone SeTles BOX 119 ALLENTOWN, Pump-l FYC21
model B2111S PA

Steam ptpmg msu!atlOn FIberglass WIth USA t= 150°C m
alummum casmg dy =38mm 600 2734 147 1640 880

dv =55mm 2500 2734 147 6835 3675
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---------------
ContmuatIOn of Table B 1

1 2 3 4 5 6 7 8 9 10 It 12

ECONo4 Thermal msulatiOn matenals Fiberglass wah USA 1=150°C m
aluminum alloy dy =25mm 80 195 105 1560 840

dy =32mm 15 195 105 300 150
dy =40mm 48,0 195 105 940 504
dy =50mm 80,0 195 105 1560 840
dy =89mm 13,0 195 105 254 140

ECONo5 Float-type steam trap FT 20-32 "SPlTOX Sarco Inc" P 0 DN=20 pcs 6 - 445 - 2730
BOX 119 ALLENTOWN, Py = 16 kglcm2

PA

Condensate stramer FIG33 "Sp,rox Sarco Inc" P 0 DN=20 pcs 6 - 110 - 660
BOX 119 ALLENTOWN, Py = 16 Kr/cM2

PA

Check valve DCVl "Splrox Sarco Inc" P 0 DN=20 pcs 6 - 90 - 540
BOX 119 ALLENTOWN, Py = 16 kglcm2

PA

ECONo9 Energy control and metermg ITEK (US-made R&D "EnergIya+", 252056 CommercIal pcs I - 20000 - 20000
set components) City of KIev, Pobedy blvd metermg

37, bldg 22, Ukrame
TechnIcal pcs 1 - 30000 - 30000
metermg

ECO No 10 Fluorescent lamp GE ElectrOnic GE ElectrOnic, USA U=220 V pcs 155 - 20 - 3100
B1OX™T P=20W

Fluorescent lamp RallO. «Radium" R&D "Epotex" , City of U=220 V 24 13 3720 2015
KIev, Pobedy blvd, 56, P=20W

Ukrame

HIgh pressure sodIUm lamp DNaT-250-3 JSC Poltava gas dIscharge U=220 V pcs 35 - 35,0 - 1225
with sWItchmg and control

DNaT-l00-3
lamp works P=250 WT

Pcs 44 30,0 1320CIty of PoItava, Zavodskaya P=100 W
-eqUlpment

str 3, Ukrame
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APPENDIX C COLLECTED AND MEASUREMENT DATA
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Measurement results ofcombustIOn efficIency ofnatural gas In DKVR - 4 - 13 bOIler of the

Massandra boIler house on 03 17 98

Measurement~ol

(after boIler)

BACHARACH
MODEL CA300NSX

**************************
COMBUSTION ANALYZER

ID _

SER NO VCO 512

TIME 0932

DATE 17,03,98

FUEL NATURAL GAS

PRiMRY TEMP <C> 34

STACK TEMP <C> 234

% OXYGEN 95

% EXCESS AIR 76

% CARBON -
DIOXIDE 6,4

PPM CARBON-
MONOXIDE 3

PPMMOX 55

PPM SULFUR-
DIOXIDE 0

% EFFICIENCY 86,7'

% STACK LOSS 13,3'

TEST PERFORMED BY

Measurement ~o1

(after bOIler)

BACHARACH
MODEL CA300NSX

**************************
COMBUSTION ANALYZER

ID _

SER NO VCO 512

TIME 0934

DATE 17,03,98

FUEL NATURAL GAS

PRIMRY TEMP <C> 34

STACK TEMP <C> 233

% OXYGEN 96

% EXCESS AIR 77

% CARBON-
DIOXIDE 6,3

PPM CARBON -
MONOXIDE 3

PPMMOX 56

PPM SULFUR-
DIOXIDE 0

% EFFICIENCY 86,7'

% STACK LOSS 13,3'

TEST PERFORMED BY

Measurement~o3

_ (after fan)

BACHARACH
MODEL CA300NS),.

**************************
COMBUSTION ANALYZER

ID _

SER NO VCO 512

TIME 0909

DATE 17,03,98

FUEL NATURAL GAS

PRiMRY TEMP <C> 7

STACK TEMP <C> 122

% OXYGEN 81

% EXCESS AIR 57

% CARBON -
DIOXIDE 7,2

PPM CARBON-
MONOXIDE 4

PPMMOX 67

PPM SULFUR·
DIOXIDE 0

% EFFICIENCY 93, l'

% STACK LOSS 6,9'

TEST PERFORMED BY

Measurement~o4

(afTer fa.ll)

BACHARACH
MODEL CA300NSX

**************************
COMBUSTION ANALYZER

ID _

SER NO VCO 512

TIME 0913

DATE 17,03,98

FUEL NATURAL GAS

PRIMRY TEMP <C> 7

STACK TEMP <C> 121

% OXYGEN 93

% EXCESS AIR 73

% CARBON-
DIOXIDE 6,5

PPM CARBON -
MONOXIDE 4

PPMMOX 60

PPM SULFUR-
DIOXIDE 0

% EFFICIENCY 92,6'

% STACK LOSS 7,4'

TEST PERFORMED BY

* - WIthout takIng Into account Input aIr temperature
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Summanzed results of TP-719 load study at the Massandra PAC
March 17 - 18 1998
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Note 1 Measurements taken by the "DRANTEZ" electnc power/demand analyzer

2 Dunng the measurements the TP-719 supplIed the bottlmg umt, ready
product umt, boIler room (partIally), motor transport umt, office bUIldmg,
battery charge umt, office bUIldmg, mechamcal work shop, external
lIghtmg system
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Fragments ofpnntout ofTP-7l9 measurement results by "DRANTEZ' electnc powerl demand

meter

#Dm 1029 kW 80 PF #Dm 3016 kW 50 PF Status
17-Mar-98 13 1545 17-Mar-98 185642 18-Mar-98

#Dm 1097 kW 81 PF #Dm 5483 kW 80 PF
0938

17-Mar-98 13 45 45 17-Mar-98 192642 A 2344 V

#Dm 1094 kW 80 PF #Dm 5637 kW 80 PF
B 2356 V

17-Mar-98 13 1545 17-Mar-98 195645
C 2299 V

Status #Dm 5646kW 80 PF
A 214 1 A

17-Mar-98 17-Mar-98 2026 14
B 1923 A

1421 38
C 2002 A

#Dm 5714kW 78PF
A 5022 kVA

A 2354 V l8-Mar-98 002642
B 2365 V

B 4532 kVA

C 2308 V
#Dm 5717 kW 71 PF C 4606 kVA

18-Mar-98 005642 T 1410 kVA
A 1708 A

B 1599 A
#Dm 5572kW 78 PF A 4052 kW

C 1544 A
18-Mar-98 012642 B 31 75 kW

#Dm 5346kW 71 PF
C 3822 kW

A 4022 kVA T 1105 kW
B 3783 kVA

18-Mar-98 01 5642

C 3566 kVA #Dm 5316 kW 77 PF
A 2966 kVAR

T 1129 kVA 18-Mar-98 022642
B 3233 kVAR
C 2571 kVAR

A 3551 kW #Dm 5393 kW 78 PF T 8770 kVAR
B 2771 kW 18-Mar-98 025642

A 81 PF
C 3077 kW
T 9401 kW

#Dm 5514kW 78 PF B 70 PF
18-Mar-98 032642 C 83 PF

A 1888 kVAR
#Dm 5423 kW 77 PF

T 78 PF
B 2574 kVAR
C 1801 kVAR

18-Mar-98 035642 PDm 9421 kW

T 6264 kVAR #Dm 5295 kW 77PF Status

A 88 PF
18-Mar-98 042642 18-Mar-98

B 73 PF #Dm 4937kW 75 PF
13 15

C 86 PF 18-Mar-98 045642 A 2328 V
T 83 PF

#Dm 2826kW 68 PF
B 2340 V

PDm 9667 kW 18-Mar-98 052642
C 2275 V

#Dm 9414 kW 80 PF #Dm 1393 kW 53 PF
A 1556 A

17-Mar-98 145642 18-Mar-98 055642
B 1226 A
C 1335 A

#Dm 9406kW 80 PF #Dm 1721 kW 53 PF
A 3622 kVA17-Mar-98 1526 18-Mar-98 062642
B 2871 kVA

#Dm 7615 kW 80 PF #Dm 4280kW 59 PF C 3040 kVA
17-Mar-98 155604 18-Mar-98 065642 T 9411 kVA

#Dm 2745 kW 54 PF #Dm 7759kW 95 PF A 2973 kW
17-Mar-98 162642 18-Mar-98 072642 B 1710 kW

#Dm 2800kW 54 PF #Dm 8328 kW 93 PF
C 2582 kW

17-Mar-98 165642 18-Mar-98 075642
T 72 66 kW

#Dm 2956 kW 57 PF #Dm 7941 kW 94 PF
A 2069 kVAR
B 2307 kVAR

17-Mar-98 172642 18-Mar-98 082642
C 1604 kVAR

#Dm 3255 kW 62 PF #Dm 8205 kW 80 PF T 5980 kVAR
17-Mar-98 175642 18-Mar-98 085642

A 82 PF
#Dm 3471 kW 64 PF #Dm 8086 kW 88 PF B 60 PF

17-Mar-98 182642 18-Mar-98 092642 C 85 PF
T 77 PF

PDm 6637 kW
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APPENDIX D PHOTOGRAPHS OF THE PLANT

68



rJIaBHhIH MaccaH.rqJoBcKHH llO,l(BaJI
Mam Massandra cellar

IIyHKT yqeTa 3J1eKTPo3Hepnrn:
Electnclty metenng statIon



I
I

I1cnO.JIb30Bamre C.lKaTOrO B03,nyxa )l)UI: HaKJIeHKH 3TFIKeTOK

Compressed aIr - drIven labellIng

.A:Ku;H3HOKJIeet:IHaJI Marmma - IIoTpe6HTeJTh C.lKaTOrO B03.nyxa

EXCIse duty stampmg machme IS a consumer ofcompressed arr



I
I
•

BbIXO.n; napa BTOpIfqHOrO BCIGIIIaHIDI OT CHCTeMbI napOBoro OTOIIJIeHIDI B TOq:[(e
c6poca KOH.n;eHcaTa B KaHa.rrH3a:QHIO

Flash steam from steam heatmg system dramed mto sewerage

PerHCTp napOBoro OTOIIJIeHIDI nO):(KJllOqeH K KaHaJIH3a:QHOHHOMY CTOHKY

Steam heater connected to sewerage Ime



BeHTHJUIIJ;MOHHbIH BbI6poc OT yqacTKa 6yrbIJIOMOeQHbIX MaIIIHH

VentIlatIOn outlet from bottle washIng lme



I

IIoBpeJK,l(eHHaH 06MypOBKa KOTJIa ,IUCBP - 4/13

Damaged bnckwork ofDKVR - 4//3 boller
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I
I
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I
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I
I
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I
I
I
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06Mep3aHHe TPy60npOBO.n;OB Ha yqacTKe o6pa6oTKH BHHa XOJIO.n;OM
Freeze - up ofplpelmes at the cold treatment umt
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APPENDIX E ABBREVIATIONS AND UNITS OF MEASUREMENT
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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 kcal = 4187 kJ = 3968 BTU
1 Geal=4187x 103 =4187GJ
1 BTU = 1055 J = 1 055 kJ = 1 055 x 10 3 MJ
1 tee (tonne ofeoal eqmvalent) = 7,000 keal x 3968 BTU= 27,78 x 106 BTU = 27,78
MBTU

Power

1 W = 3 6 X 103 J = 3 6 kJ
1 kW=3 6x 103 kJ=3 6MJ=860Keal
1 MW=3 6x 103 MJ=860 Keal
1 keal = 1 163 x 10 3

1 Geal = 1163 kW = 1 163 MW
1 kW= 136HP

Pressure

1 kg/em2 = 1 atm
1 atm= 101325 kPa=O 1 MPa
1 bar = 105 Pa = 100kPa = 01 MPa

Len2th

1 mm =003937 In = 000328 ft
1 em = 03937 In = 0 0328 ft
1 m = 3937 In = 3281 ft

Wel2ht

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

1 cm2 = 0 155 square m = 1 076 x 10 3 square ft
1 m2 = 1 55 X 103 square m = 10 76 square ft
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Volume

1 m3 = 35 31 cu ft = 1000 I
11 = 35 31 x 103 cu ft
11 = a264 US gal

Heat content

1 kJ/kg = 0 43 BTU/lb
1 kJ/m3 = 26 84 x 10 3 BTU/cu ft
1MJ/m3

= 26 84 BTU/eu ft
1Ccallm3 =4,187kJ/m3 =0 112BTU/cuft

Temperature

ABBREVIATIONS

CIS - Commonwealth ofIndependent States
ECO - energy conservatIOn opportumty
ESCO - energy servIce company
etc - et cetera
Hr -hnvma
1 d -Id est
JSC - Jomt-stock company
mIn - mIllIon
TACIS - TechnIcal AssIstance to CIS countrIes
tel - telephone
thou - thousand
US - Umted States
USAID - Umted States Agency ofInternatlonal Development
TP - DIstrIbutIOn umt (DU)
Hr -Hnvna
USAID - US Agency for InternatIOnal Development
TP - dIstnbutIOn umt
yr - year
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UNITS OF MEASUREMENT

BTU - Bntlsh thermal umt
°c -degrees CelsIUs
cm2 - centImeter squares
of - degrees FahrenheIt
g - gram
Gcal - glgacalory
GJ - glga]oule
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
t - tonne of coal eqUIvalent
t/h - tonnes per hour
W - watt
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