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FOREWORD

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

Each facIlIty was evaluated based on selectIOn cntena (approved by USAID) for the selectIOn of
target plants, whIch mcluded the long term economIC vIabIlIty of the plant, It s financIal
condItIons, Its generatIOn and export revenues, Its current productIOn capacIty ratIo, the potentIal
energy savmgs, the extent of replIcabilIty to SImIlar mdustnes, and ItS access as a demonstratIOn
facIlIty

The gIVen report mcludes the findmgs of the energy audIt performed by Burns & Roe
Enterprise, Inc at the Open Jomt-Stock Company "PRESMASH" m Apnl13 to 17, 1998
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1 EXECUTIVE SUMMARY

1 1 IntroductIOn

The Open Jomt-Stock Company "Presmash" (JSC "Presmash") IS an up-to-date enterpnse that IS
one of the largest m Ukrame m the field

AImmg at a contmuous renewmg of the productIOn, searchmg new technologIes allow the plant
to manufacture products wIth guaranteed qualIty

ThIS energy audIt has been conducted under a program of the technIcal assIstance "Industnal
Energy EfficIency - Ukrame" sponsored by the U S Agency for InternatIOnal Development ThIS
proJect, referred to as DelIvery Order #30, consIsted of performmg twenty four audIts throughout
Ukrame The purpose of the project was to develop UkraIman energy servIce company (ESCO)
capabIlItIes To accomplIsh thIS task, Burns and Roe Enterprzses, Inc (the pnmer contractor)
hIred UkraIman engineers These engmeers were tramed m U S technIques of conductmg energy
audIts and m ESCO concepts The mdustnal energy audIts were conducted to facIlItate the ESCO
traImng

A team consIstmg of two representatIves of the company Burns and Roe Enterprise, Inc ­
energy management experts Mr Viktor LVOVICh SVIStunOV and Mr VladImIr VasIlyevich
Prokopenko performed an energy audIt at OJSC "Presmash" m Apnl from 13 to 17, 1998
accordmg to the objects of the project and prepared thIs report

There were certam reasons to restnct the audIt to one week However, the engmeenng personnel
was prepared for development of measures that could be Implemented for the whole plant In
many cases there occurred a necessIty to focus the energy audIt works on one processmg lIne or
on one plant department Hence, the gIven audIt IS based on what we really managed to do for a
week Though the audIt already mcludes a whole set of recommendatIOns for the plant
management, It IS expedIent to make a complete mtegral energy audIt of the plant It IS deSIrable
that the plant management should mVIte specIalIsts prepared withm the framework of thIS project
to contmue the work, whIch must bnng to Improvement of the whole SItuatIOn WIth energy
consumptIOn at the plant and to makmg the full lIst of the measures to be used to Improve the
energy consumptIOn at the plant

1 2 Pnncipal findmgs

• OJSC "Presmash", agamst the Ukramian standards, IS consIdered to be qUIte a relIable
enterpnse

• 63% of the total energy consumptIon at the plant IS electnc power consumptIOn As natural
gas consumptIOn IS concerned, about 6(J% IS used m the bOller-house, and 35% - by the
thermal eqUIpment m the castmg and smIth-and-pressmg workshops These uses are the baSIC
ones that determme the mam opportumtIes for energy conservatIOn In the net cost of the
products 2(/% are the energy costs

• As expected, the audIt group found a lot of attractIve OpportunItIes for Improvement of energy
efficIency on the current energy pnces When the energy pnces were 20 to 30 tImes lower,
energy effiCIency Improvements were uneconomICal Today energy effiCIency Improvements
make sense, but they are dIfficult for accomplIshment due to exorbItant mterest rates and
dIstortIOns m economIC mcentives caused by the bartenng system and mutual non-payments

• Absence of a system for technIcal metenng the energy consumptIOn by separate workshops
prevents from settmg-up a baSIS for energy conservatIOn and to mtroduce mto practIce an
energy management system

• A sIgmficant energy savmg reserve IS Improvement the effiCIency ofnatural gas utIlIzatIOn by
Improvmg the combustIOn modes m the thermal plants m the castmg workshop and m the
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boller-house, as well as by usmg steam traps, Improvmg the thermomsulatIOn of the steam­
and condensate ducts, hot water supply pipeimes

• ReductIOn m energy consumptIOn can be receIved by Improvmg the efficIency of usmg the
ventilatIOn system, heat supply system, system for productIOn and utIlIzatIOn of compressed
air, by usmg hIghly efficIent lIght sources

I 3 RecommendatIOns

The below table 1 1 shows a lIst of energy conservatIOn opportumties (ECOs) IdentIfied for the
faCIlIty, as well as estImated energy savmgs and cost savmgs and the SImple payback penod for
each of the OpportunIty, the maJonty of them have the SImple payback penod up to one year So,
ECO #1- "OrgamzatIOn of an energy management system" WIll enable to set a regular work
aimed at energy savmg at the plant, for what a dIVISIon for energy management shall be set-up
The latter shall be responsIble for controllmg and analyzmg the energy consumptIOn at the plant,
as well as for development of recommendatIons and a reconstructIOn plan or for Improvement of
any systems that can lead to energy savmg

To encourage the faCIlIty to Implement energy effiCIency and energy conservatIOn, USAID IS
contnbutmg energy audItmg eqUIpment to the plant ThIs eqUIpment conSIsts of standard energy
audItmg mstrumentatIOn and meters that WIll enable them to Implement an energy management
system

ECO #2 "Adjustment of bOller-aggregates operatIOn modes", by optImIzatIOn of the natural gas
combustIOn processes m the bOller, WIth the help of usmg a portable combustIOn analyzer, WIll
enable to Improve the combustIOn effiCIency and, as the result, to reduce gas consumptIOn
nOTpe6JIeHI1e

ECO #3 by redesIgnmg the system for hot water preparatIOn form the needs of the hot water
supply system whIch conSIsts m replacement of the DE-6,5-13-type boiler WIth a lOO-kW
capaCIty water-heatmg boller, there shall be reduced consumptIOn of natural gas for the above
needs" the latter are accounted for by frequent starts of the power bOller, low load and low
effiCiency

ECO #4 "Thermal msulatIOn of steam pipeimes, pipeimes m the hot water supply system" WIll
enable to reduce thermal energy losses on the sectIOns WIth the total length of 252 m

ECO #5 "Improvement of the level of the reactIve power compensatIOn m the electnc power
supply system" from tg¢JJ = 0 7666 to tg¢J2 = 023 WIll enable to receIve savmg of
228,000 kW h per year

ECO #6 by mtroductIOn of 150 effiCIent lIght sources mstead of the DRL-250-type lamps and
the mcandescent lamps m the external lIghtmg system at the plant, ItS relIabIlIty should be
Improved and the total electnc power consumptIOn should be decreased

ECO #7 "Improvement of the effiCIency of operatIOn of drymg furnaces m the castmg
workshop" by msulatmg the gates of the glass furnaces, domg adjustment of the operatIOn modes
and mtroducmg urgent control of the natural gas combustIon process WIth usmg combustIOn
analyzers, all that WIll enable to decrease consumptIOn ofnatural gas

ECO #8 "AutomatIOn of metenng the consumptIOn of energy resources" will enable to proVIde
WIthout manual work a real SItuation In regard of the energy consumptIOn at the plant, support
the reasons for conductmg energy savmg works, prove the true figures for the energy
consumptIOn by the plant unItS provIdmg the self-supportmg baSIS of fulfillmg the actiVItIes

ECO #9 suggests to use mstead of the air heatmg system for the whole space m a partIally Idlmg
workshop only heatmg the workmg places by means of hIghly-efficIent mfra-red gas-fire heaters
, whIch WIll enable to decrease the consumptIOn of natural gas by 5(J%
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Eca #10 to provIde reductIOn m electnc power consumptIOn by replacmg the water pump wIth
exceSSIve capacIty and head pressure that IS used m the compressor statIOn coolmg system wIth a
pump of lower capacIty

ECa #$11 mtroductIOn of mstrumental control, use of the mstalled capacItIes of the electnc
eqUIpment wIll enable to elImmate the non-reasonable operatIOn modes and provIde decreasmg
the non-reasonable utIlIzatIOn of electnc power

ECa #12 "Thennal msulatIOn of the hot water accumulatmg tank" wIll provIde savmg of natural
gas by elImmatmg dIrect losses of thennal energy and decreasmg the tIme for warmmg-up the
bOIler after Its havmg been shut down

The capItal mvestments of usn 66,107 aimed at Improvement of the energy effiCIency WIth the
short-tenn payback penods (ECa # 2, 4,9, 10, II and 12) WIll lead to the yearly savmg of usn
237,400, as well as to decreasmg the electnc power consumptIOn by usn 151,800 kW h and that
of natural gas by 1,345,000 m3 The mvestments of usn 131,275 aimed at Improvement of the
energy effiCIency WIth the SImple payback penods of more than one year (ECa #1,3,5,6,7,8)
wIll bnng to the yearly savmg of usn 80,505, as well as to decreasmg m consumptIOn of
electnc power by 1,106,700 kW hand m that of natural gas by 223,600 m3

The total decrease m the electnc power consumptIOn wIll be 1,258,500 kW h (163% of the
consumptIOn for 1997), and that m the consumptIOn of natural gas wIll be 501,600 m3 (35 8% of
the consumptIOn for 1997) If to take mto account use of the mfra-red heaters, the savmg of
natural gas wIll be 1,568,600 m3

The total decrease m the amount of emISSIOns mto the atmosphere of hannful substances
resultmg from ImplementatIOn of the proposed measures WIll be 22 tonnes, mcludmg there m
partIcular 5 54 tonnes of solId partIcles, 0 82 tonne of carbon OXIdes, 3 14 tonnes of mtrogen
OXIdes and 12 46 tonnes of sulfur OXIdes
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Table 1 1
LIst of energy conservatIOn opportunItIes

# DescnptlOn Savmg of Savmg of Savmg of Yearly Costs of the SImple
ECO electnc power, natural gas, water, savmg, USD measures, payback,

kW h x 10 3 m3 x 103 m3 x 103 (10 pnces for
USD

yr
1997)

(10 process for
1997)

1 OrgamzatlOn of an energy 386 70 I 8 27,200 33,500 12
management system

2 Adjustment of the botler 140 13860 6500 047
aggregates operatIOn modes

3 Redeslgnmg the hot water 282 28 4020 9000 22
preparatIOn system

4 Thermal msulatlOn of the steam 1187 15021 4677 03
plpehnes and the hot water supply
plpehnes

5 Automation of the plants for 228 6,860 8000 I 17
controllmg the devices for
compensatmg the reactive power

6 IntroductIOn of energy effiCient 783 3443 8,275 I 9
Itght sources

7 Improvement of the effiCiency of 554 5482 7520 137
operatIOn of the drymg furnaces m
the castmg workshop

8 AutomatIOn ofmetermg the 3862 70 I 8 33500 65,000 19
consumptIOn of energy resources

9 Introduction of mfra red gas fire 1,0670 200,534 48,800 024
heatmg systems m the plant
production bUlldmgs

10 OptimizatIOn of the compressor 358 1575 270 017
plants coohng system

11 Momtonng and optimizatIOn of the 116 4,500 5104 09
power consumptIOn by the electrIC
eqUipment

12 Thermal msulatlOn of the hot water 193 1910 756 04
accumulatmg tank

Total 1,2585 1,5686 16 317,905 197,382

The above energy conservatIOn measures can be Implemented at other mdustnes, that IS mother
words they can be--etmSidered hke standard settlements of solvmg standard problems
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I 4 OperatIon and energy management

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

For OJSC "Presmash", as wIth most mdustnes m Ukrame, m the past the energy costs were
sIgmficantly SUbsIdIzed, therefore energy savmg was not a major consIderatIon m the plant
operatIOns

WIth the nsmg energy costs dunng the past few years, the energy costs have now become very
mfluentIal part of the expenses The energy costs at PRESMASH Plant are about 20 per cent of
the total cost of the products produced

Currently, at the OJSC "Presmash", lIke at other Ukramlan enterpnses too, though the problems
m relatIOn of the energy resources and energy costs are now well understood by the staff, there IS
a tendency to thmk of Implementmg large projects wIth the mtent of savmg large amounts of
energy And at the same tIme at the facIlItIes a large number of small energy savmg projects eXIst
that have short payback penods

Most mdustnes m Ukrame have a person or persons who are referred to as energy engmeers
These people are typIcally responsIble for ensunng that there IS an adequate supply of energy to
the plant, not to Improve the energy efficIency of the plant But wIth the nse m energy pnces and
the uncertamty of avaIlabIlIty of all fuels, an energy manager to conserve energy becomes
Important Each plant should senously consIder estabhshmg an energy manager posItIon as a
mmImum, and for large mdustnes, possIbly even an energy management sectIOn

These people should be regularly momtonng all operatIOns, and especIally revIewmg monthly
energy consumptIon ThIS monthly data should be graphed and compared to prevIOUS months and
years to determme any vanatIOns m consumptIon Where vanatIons do occur, they should then
determme the cause of the vanatIOn and If remedIal actIon IS reqUIred For mstance, If monthly
consumptIon mcreases, the reasons why should be determmed and If appropnate, steps taken to
correct any problem

In addItIon the energy management staff should also reVIew each process and lo~k for energy
savmg opportumtIes They should see that all cost effectIve energy Improvements are
Implemented, begmnmg wIth Items IdentIfied m thIS energy audIt They should then also have
responsIbIlIty to reVIew all proposed changes to the facIlIty to ensure that each process IS as
energy effiCIent as possIble

A plant the SIze of OJSC "Presmash" should have several people workmg m an energy
management group As a mmImum, It would be good to have a thermal speclahst (someone who
IS knowledgeable about steam and gas supply systems) and a specIalIst m the electncal power
engmeenng There should be a thIrd person to manage all of the actIVItIes of thIS group, and to
report dIrectly to the top plant management

At 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 gIves a benchmark by WhICh the sectIOn can be evaluated And m mdustnes m
Ukrame, where energy effiCIency IS Just at ItS mfancy, the percentage goal could even be hIgher
Some mdustnes also have an mcentIve program, m WhICh employees are encouraged to submIt
energy effiCIency Improvement Ideas These Ideas, If accepted and Implemented, would result m
a small reward bemg gIVen to the employee

8



I 5 ImplementatIOn

ImplementatIon of the measures gIVen m Table I I IS planned after completIOn of the followmg
project phases and after agreement ofthe eqUIpment to be mtroduced

9

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

I

I
I
I
I



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

2 GENERAL BACKGROUND

Name of the enterpnse - Open Jomt-Stock Company "Presmash"

DIrector - Mr Leomd Fedorovych Vykhvoten'

ChIef Engmeer - Mr Valentm Anatohyovych Kacherovskyi

Tel (0482) 22 - 38 - 23

Fax (0482) 33 - 93 - 12

Address Presmash Plant, 28, Stolbovaya Str , Odesa CIty, Ukrame, 270098

2 1 Plant tliStOly

The plant was founded m 1952 It IS located m the western mdustnal area m Odesa CIty between
the statIOns Zastava I Zastava II at Odesa Railway Section

The temtory of the plant IS made up by two production grounds the mam ground IS 135 ha, the
warehouse ground IS 6 7 ha

The profile ofthe plant IS manufacture of dIfferent sorts of smith-and-pressmg machmes

The presses manufactured by the plant were used first for mastenng of productIon of the
synthetical fiber

Annually the plant manufacture about 50 sorts of smith-and-pressmg machmes, the total hst of
the plant assortment mcludes about 130 kmds of the smith-and-pressmg machmes that provIde
40 technologIes ofprocessmg matenals by pressmg

On the temtory of the mdustnal area of the plant the followmg bUIldmgs and structures are
located

• BUIldmg #1

- mechanIcal workshop for processmg components for cases and bodIes,

- machme (mechanIcal) workshop for mIddle-SIze parts,

- mechamcal workshop for hydrauhc eqUipment,

- assemblmg workshop,

- pamtmg sectIOn,

- conservatIOn and packagmg sectIOn,

- anCIllary servIces,

- utIhty rooms

• BUIldmg #2

- electroplatmg-and-thermal processmg workshop,

- mechanIcal workshop for heavy presses,

- heavy presses assemblmg workshop,

- baSIC components area (Scoda),

- pamtmg sectIOn,

- conservatIOn and packagmg section, washmg machmes area,

- anCIllary servIces,

- utIhty rooms

• BUIldmg #3

- tool workshop,
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- repaIr and mamtenance workshop,

- workshop for consumers goods,

- utlhty rooms,

• BUIldmg #4

- foundry,

- ancIllary rooms,

- utlhty rooms,

• BUIldmg #5

- pattern workshop,

- stock-house of the operatIOn and dlspatchmg department,

- utlhty annex,

• BUIldmg #6

- cuttmg area wlthm the fTQ workshop,

- workshop for welded structures,

- mechanIcal workshop for the parts for thermoplastIc automatlcal machmes,

- anCIllary servIces,

- utlhty rooms,

• boller-house,

• compressor statIOn,

• admmistratIOn bUIldmg

In 1995 Odesa Plant for Presses and Automatlcal Machmes was reorganIzed mto the Open Jomt­
Stock Company "Presmash" The shares were dlstnbuted m the followmg way 26% - to the
state, 74% - to the personnel of the enterpnse and to mdlvlduals

Hlstoncally "Presmash" IS the largest manufacturer and suppher of thermaplastlcal automates for
processmg of plastlcal presses, presses and special presses of dIfferent sorts, remammg the only
m the CIS-countnes manufacturer of thermoplastautomates WIth the mJectIOn volume of above
2000 cm3, presses for m-pressmg and dlspressmg the paIrs of wheels and some other eqUipment

2 2 Types ofproducts

At the present tlme "Presmash" Plant manufactures vanous kmds ofmachmes among WhICh first
of all there should be mentIOned the followmg ones

• castmg machmes for processmg thermal flexIble and thermal reactIve plastlc masses WIth the
force of 250 to 5,000 tonnes,

• presses for bnquettmg metal ChIpS WIth the force of 400 to 630 tonnes,

• tube-bendmg machmes,

• presses for packagmg sheet metal wastes,

• presses for Isothermal pressmg,

• presses for deep drawmg and special presses,

• hot-pressmg multI-posItIOnal, hydroelectnc pulse machmes for machme-bUIldmg, aVIatIOn,
CIVIl engmeenng, metal processmg and other branches ofmdustry
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The current number ofthe personnel IS 1,122 persons

2 3 SIgmficance of the sector for the state economy

There are m Ukrame plants of the SImIlar profile However, concernmg some sorts of the
products thIS plan remams to be the monopolIst not only m Ukrame, but m the CIS-countnes

ShIpment of the eqUIpment versus the shIpment places IS as follows

10% - the far abroad area,
60 - 65% - the CIS-countnes,
25 - 3fl% - Ukrame

12
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3 CURRENT STATUS OF PRODUCTION

3 1 MaXImum estImated prodUCtIvIty

The desIgned productIOn capacIty of the enterpnse provIdes manufactunng of products on
DAR 40,217,000

3 2 Actual productIOn capacIty 1997 agamst 1995 and 1996

Between 1995 and 1997 plant operated not bemg loaded completely, the load was not hIgher
than 12 5%, WhICh was accounted for by re-onentatIOn of the suppllers of components for the
eqUIpment, reductIOn of the paymg capabilltIes of the customers The productIOn volumes are
shown m Table 3 1

Table 3 1
ProductIOn volumes

Name Measure ProductIon level % m1997

agamst

umt 1995 1996 1997 1996

1 Volume of the goods for sale - m hrn x 103

total, and mcludmg 3,355 4,442 5,006 113

2 Manufacture of hrn x 103 860 1,184 679 57
thermoplastmachmes

3 Manufacture of specIal presses hrn x 103 967 2,320 3,145 136

4 Precise-bendmg machmes hrn x 103 570 141 36 26

5 Co-operated shIppmg hrn x 103 219 227 336 148

AnalysIs of the data m Table 3 1 shows that the absolute volumes of productIOn m 1996 as
companng them wIth those m1995 were as follows for thermoplastmaschmes - 1377%, for the
specIal presses - 24(/%, for the precIse bendmg machmes - 25%, the co-operated shlppmgs were
103 7%, the total amount of the goods for sale was 132%

The sImIlar absolute productIOn volumes m 1997 as companng them wIth those m 1996 were as
follows 57%, 136%, 26%, 148% and the total amount of those for sale was 113% There IS
eVIdent a trend to mcreasmg the productIOn rates

3 3 Development of prospects

The marketmg, processmg and techmcal servIces of the plant are engaged m works aimed at
prospectIve development of the facillty In partIcular, the aSSOCiatIOn IS actIVely engaged m
enlargmg the assortment of the products for sale

3 4 Export vs DomestIc ConsumptIOn

The AssocIatIon exports ItS products The total amount of such sale IS up to 75%, mcludmg also
that to the CIS-countnes that IS up to 65%

These data show that the plant has rellable pOSItIon on the external market

13
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4 FINANCIAL STATUS OF THE PLANT

4 1 Currency vs Barter

In Its economIC actIvItIes of the OISC "Presmash" the barter operatIOns are a sIgnIficant part "

So, In 1995 the barter operatIOns were 385%, In 1996 - 21 5%, In 1997 - 569%, WhICh can be
explaIned by the payment cnSIS In UkraIne

42 VIabIlIty ofthe plant

The maIn financIal results of the operatIOn of the plant are shown In Table 4 1 TheIr analysIs
suggests the Idea that the balance profit of the plant In 1997 was 1 46 tImes hIgher than that In
1996, whIle the gross Income was hIgher by 1 39 tImes

Table 41
MaIn financIal results

Indicator Values vs the years, hrn x 103

1995 1996 1997
1 Gross Income 2,703 3,521 4,902

2 VAT 337 215 605

3 Costs of manufactunng of the products 1,657 2,663 3,655

4 Balance profit 883 787 1,145

5 Net profit 500 389 495

The data In Table 4 1 show that In 1997, as compared wIth 1996, the gross Income Increased by
39%, the productIon costs by 37%, WhICh together wIth the data from Table 3 1 allow to make
the conclusIOn about Improvement ofthe financIal status of the plant dunng the recent two years

The data of the vIabIlIty of the plant shown In Table 4 2 have satIsfactory values, they show a
stable financIal status

Table 4 2
IndIcators of the financIal stabIlIty

IndIcator 1995 1996 1997

1 ProfitabIlIty, % 226 58 11 5

2 LIqUIdIty factor 5 18 208 1922

The plant has no delays In payments for the energy resources

The expense bIlls and the Income bIlls are kept for each year In form of specIal books

14
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5 YEARLY ENERGY CONSUMPTION AND PRICES

5 1 ConsumptIon m 1997 agamst that m 1995 and 1996

At the DJSC "Presmash" the pnmary energy resources are used that are purchased from the local
energy supplymg organIzatIons m form of electnc power, natural gas and dnnkmg water
Thermal energy m form of saturated stream wIth the pressure of 4 kg/cm2 IS generated by the
boller-house of the plant that IS eqUIpped wIth bOIlers ofDKVR-10/13 and DKVR-6,5/13 (water
heatmg) and wIth one DKVR-6,6/13 boIler (a steam bOIler) The yearly consumptIOn and the
energy costs are shown m Table 5 1 The electnc power and natural gas consumptIOns are
correspondmgly 33 75% and 6625% of the total energy consumptIOn at the plant However, If
the cost IS consIdered, the figures are somewhat dIfferent electnc power - 55 9%, natural gas ­
20 5%, dnnkmg water - 23 6%

Table 5 1

Total energy consumptIOn and the energy costs due to the data for 1997

Energy Yearly Yearly Percentage of the Yearly Percentage of
resources consumptIon, consumptIon, total consumptIOn, costs, the yearly

Gcal % USD costs,

%

Electnc power 7,723,000 kW h 6,642 3375 334,730 559

Natural gas 1,402,000 m3 13,039 6625 122,398 205

Dnnkmg water 160,000 m3 - - 141,267 236

Total - 19,681 1000 598,395 1000

FIg 5 1 and 5 2 show the dlstnbutIOn of the costs and amounts of the consumed energy
versus the energy sort for 1997 The monthly energy consumptIOn IS shown m Tables 5 2 and m
FIg 53 and 5 4

Electnc power
3375%

Natural gas
6625%

FIg 5 1 DIstnbutIOnofenergy resourses for 1997
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Natural gas
21%

FIg 5 2 Energy costs dIstnbutlOn for 1997

Energy consumptIOn at OJSC "Presmash" for 1997
Monthm 1997 Electric power Gas consumption,

consumption, 1,000 m3

kW h x 103

January 1,114 453
February 849 350
March 904 103
Apnl 723 56
May 494 33
June 497 8
July 370 0
August 207 0
September 365 22
October 548 41
November 711 114
December 943 222

Total 7,725 1,402
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FIg 54 Gas consumptIon

The total consumptIOn of electnc power m 1997 was 7,723,000 kW h, that of natural gas ­
1,402,000 m3, of water - 160,000 m3 The penod of the largest productIon load IS m Quarters I
and IV The maxImum consumptIon of natural gas m 1996, 1997 was m wmter penod, and for
1997 It was 453,000 m3 The yearly plots for consumptIon of electnc power and natural gas
show eVIdently a decrease m energy consumptIOn m summer tIme WhICh IS accounted for by the
Impact of the load for provIdmg heatmg
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5 2 Current tanffs on energy and fuel

OJSC "Presmash" m 1997 paid for the energy resources USD 670,000 The energy costs are
about 20% of all productIOn costs That IS why the measures aImed at energy savmg can
noticeably Improve the financIal mdIcators for the plant

The system of payment for electnc power IS a two-rate based tanff wIth paymg for the used
reactIve power Once a year the plant makes a contract wIth an electnc power supplymg
organIzation concernmg the payment for electnc power consumptIOn Accordmg to thIS contract,
there must be provIded a prelImmary payment of a set amount of the consumed electnc power
The utilIzatIOn of the set amount of electnc power IS checked every months by the readmgs of
the meters ofthe active power that are proVIded on the mput feeders

Currently the agreed pnce on electnc power IS USD 3 8 per 1 kW of the offiCIally ordered
amount of power, USD 0035 per 1 kW h of the used amount of power, USD 00028 per 1 kVAr
of the used reactive power The averaged tanffIs USD 0044 per I kW h

Natural gas IS provIded to the plant from the mam CIty gas supply lIne, and It IS chIefly used to
generate steam m the bOller-house There are gas meters at the gas dIstnbutIOn statIOn Gas
consumptIOn IS paid for monthly on the baSIS ofUSD 83 per 1,000 m3 Smce November I, 1997
the pnce of gas has been USD 99 for 1,000 m3

Dnnkmg water IS proVIded to the plant through two flow-rate meters from the CIty water supply
system The pnce on water IS USD 0075 per 1 m3

5 3 Profile of energy utilIzation

ProductIOn areas and shops consume the followmg sorts of energy resources

• electnc power IS supplIed to the plant from an mtermedIate dIstnbutIOn statIOn "Zahrava"
withm the State Jomt-Stock Energy Company "ODESAOBLENERGO"

* the productIOn ground IS provIded WIth e1ectnc power from three dIstnbutIOn 3 statIOns of
6 kV each and, further, from 16 voltage convertmg-down substations for 6/0 4 kV WIth the
mstallatIOn capacIty of 15,360 kVA The power voltage for the electnc power consummg
deVIces IS 380 V, 50 Hz, that for the IIghtmg fixture IS 220 V, the frequency m the mam
power supply Ime IS 50 Hz The mstalled capacIty of the electnc power consummg deVIces
IS 73,300kW

The electnc power supply system mcludes 39 compensators WIth the total capacIty of 7,690 kVA
m the 0 4-kV CIrCUIt, WIth the total capacIty of 690 kVA m the-6-kV CIrCUIt

The followmg eqUIpment consumes electnc power electnc furnaces, hIgh-frequency current
plants WIth electnc machmes, electnc weldmg plants, electroplatmg tanks, rectifiers, electnc
calonfers, heatmg deVIces, electnc dnves diffenng m theIr capaCItIes and types, electnc lIghtmg
fixture

• natural gas IS proVIded to the plant from the CIty gas supply lIne, that IS a pIpe of 279 mm, and
through one flow-rate meter The operatIOn mput pressure vanes from 05 kg/cm2 (m wmter)
to 3 kg/cm2 (m summer)

The baSIC gas consumers are

- the bOller-house With three bOIlers DE-6,5-13 (a steam bOIler), DKVR-6,5-13 (a water
heatmg boIler), DKVR-10-13 (It IS under repalf currently),

- a foundry shop WIth a two-chamber furnace, a furnace fOf drymg bars, five posts for
drymg moulds,

- electroplatmg and thermal processmg workshop WIth plasmIC furnaces,

18
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- a workshop for welded structures wIth the gas-dismantlmg posts for metal cuttmg,

- the utilIty and everyday loads

• dnnkmg water IS provIded from the CIty water supply system through two mlets and two
water consumptIOn meter The maxImum water consumptIOn IS 324,000 m3/yr The ,plant has
25 functIOmng water cIrCUlatIOn supply systems wIth the maXImum water cIrculation amount
of 2,500,000 m3/yr

• thermal energy - It IS generated m the central boller-house

The basIc plants consummg thermal energy are as follows

- heatmg and ventIlatIOn systems m the productIOn workshops, hot water supply systems m
the plant workshops,

- the electroplatmg workshop, wood drymg, emulsIOn preparatIOn

- heatmg ofthe bUIldmg for the Mam DesIgn Bureau, combmed facIlIty, etc

• the compressed aIr WIth the pressure of 8 kg/cm2 IS generated by the central compressor
statIon eqUIpped wIth compressors of VP-50/8 and 2M-10-50/8 types that have the dnve
capaCIty 300 kW Compressed aIr IS used m all productIOn workshops

The figures for the productIOn output between 1995 and 1997 are shown m Table 3 1, the figures
concernmg the energy consumptIOn for all sorts of products and works are gIven m Tables 53,
54 and 56

There 18 no mstrumentally-based metenng of the used amount of natural gas, thermal energy
versus the productIOn areas, workshops, sorts of products, so there are absent objective
estimatIOns of the electnc energy consumptIOn concernmg the said aspects Currently these
estimatIOns are done by the department for economICS of the plant by calculation on the basIs of
desIgned speCIfic consumptIOns and volumes of the manufactured production The data
concernmg the consumption of fuel and energy resources are reported m the state documentatIOn
Form #11 Mmn "Report on fuel, thermal energy and electnc power consumptIOn"

ConsumptIOn of natural gas by the plant depends on the needs of the productions subdIvIsIons m
steam and hot water The yearly consumptIOn of thermal energy m 1996 was 10,412 Gcal, and
that for 1997 was 9,618 Gcal

Table 53

Year ProductIon Castmg Forgmg, Thermal Drymgof
of thermal of pig

tcf processmg, moulds,
energy, Iron, tcf tcf

tonnes of tcf
conventIonal

fuel (tcf)

1995 935 I10 35 32 255

1996 723 81 38 40 150

1997 579 60 66 61 274
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Fig 5 6 ConsumptIon of thermal energy versus the sorts of products or works

FIg 5 5 ConsumptIOn of natural gas versus sorts ofproducts or works
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Table 5 4

Domestic purposes

Forging

Products for machme
bul1dmg mdustry

Total consumptIon

Years Total Products for DomestIc

consumptIon, machllle bUlldlllg purposes,

Gcal llldustry, Gcal
Gcal

1995 9,843 5,667 4,176

1996 10,412 4,382 6,030

1997 9,618 3,509 6,109

Pig Iron casting

Drying of moulds

Thermal processing

Production of thermal energy



Table 55

FIg 5 7 ConsumptIOn of electnc power versus the sorts ofproducts or works

Energy consumptIOn balances for the productIOn subdIVISIons are shown In FIg 5 8 - 5 10

01997

111996

01995

8007000600050004000300020001000o

IkW h X 1,000 I
-1Z=~~~~~==.:z:~~~==:;Z==~C====;Z===7

Years Total Products for DomestIc purposes,

consumptIon, machme-buIldmg kW h x 103

kW hx 103
mdustry,

kWhx 103

1995 6,274 5,837 437

1996 7,678 5,489 2,189

1997 7,723 5,309 2,414

DomestIc purposes

Total consumptIon

Products for mach me
butldmg mdustry
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Electric power

5,170,000 kW h per year 25% I
5% I

Machme Shop #1 I
Foundry 127000 kW h

262,000kWh 17%
I IMachme Shop #2

87000 kW h •83% Electroplatmg and
thennal processmg shop 2%

I I430,000kWh
I

Machme Shop #3
105000kWh

7% 08%
BUlldmg #1 • AssemblIng Shop #7 I362,000kW h 43 000 kW I

10% Workshop for

520,000 kWh
Welded Structures

5%
I IMachme#22

257 OOOkW h I
4% Consumers goods

34% • I210,000 kW h
I

Machme Shop #21
177 000 kW h

18% 16%
BuIldmg #2 I Expenmental Workshop I83 OOOkW h •934,000kWh

23%
10% I Pattenng and Packaging IBoIler-house 120000kWh I

521,000 kW h 04%
I Press ad]ustmg I

1240% 21000kWh I

Compressor statIOn
21%

641,000 kWh • Assemblmg Shop # 15 I108000 kW h I

1% 15%Central plant I IPump Station
51,000 kW h laboratory 79000 kW h I

52%
17% I IMamDeslgn I

TransportatIOn Sectton
89000kWh

269,000 kW h Bureau

09% Plant AdmmlstratlOn

48,000 kWh 34% I Repair &Mamtenance Shop I5% 176000 kW h I electric area tool area
BUlldmg #3

16%
259,000kWh I MachmeArea I83000kWh I

3%
Others

155,000 kWh

102%
BUlldmg #5

533,000 kWh

FIg 5 8 Balance of electnc power consumptIOn at DISC "Presmash" for 1997
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Natural gas
384%

1,402,000 m3 ProductIOn of thermal energy
538,000 m3

39%
Furgmg

622% Manufacture
55,000 m3

f--
872,000 m3 36%

Thermal processmg
51,000m3

163%
Drymg of moulds

228,000 m3

378% DomestIc purposes

530,000 m3

FIg 5 9 Balance ofnatural gas consumptIOn at DJSC "Presmash"

Thermal energy

3,509 Gcal

136%
Plant Ad1mrustratIOn

476 Gcal

131% I
,

DomestIc Purposes Room m BUlldmg #1

353 Gcal

65% DomestIc Purposes Room m Butldmg #2

222 Gcal

79% Domestic Purposes Room #3

276 Gcal

57% Consumers Goods Area m Butldmg #2

200 Gcal

88%
FlIght V m BUIldmg #2

317 Gcal

159%
FlIght VI m BUIldmg #2

558 Gcal

58% Area for Assemblmg Small Presses,

205 Gcal Testmg Laboratory

61%
BUIldmg #3

215 Gcal

196%
Mam DesIgn Bureau

687 Gcal

FIg 5 10 Balance of thermal energy consumptIOn at DJSC "Presmash"
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6 PREVIOUS ENERGY IMPROVEMENTS

Some work IS m progress at the plant concernmg ImplementatIOn of energy conservatIOn
measures

• A plan ofmeasures aimed at savmg fuel-and-energy resources has been worked out

• A plan of decentrahzatIOn of the compresses aIr supply system has been worked out At the
pamtmg area and at the consumers goods area two mdependent compressors were mstalled

• In 1996 the Idlmg hIgh-voltage transformers were dIsconnected from the electnc power
supply system Instead of four transformer substatIOns two are connected at the present tIme

• Thermal msulatIOn was repaired on the mam steam pipelmes, hot water supply pipehnes and
condensate ducts

• In 1996 DKVR-6,5-13 BOller was connectd to the water-heatmg operatIOn mode

• Components are produced usmg the proper-SIze machmes, so as to consume the least amount
of electnc power

• In the boller-house there are mstalled two condensate tanks and a new steam pipelme

The mam problem that remams IS absence of broad-scaled and contmuous efforts aImmg at
energy savmg The maJonty of the measures aimed at energy conservatIOn were Implemented on
an Irregular baSIS and m condItIons of no energy management system avaIlable That IS why a lot
of energy conservatIOn opportunItIes remamed m the process of the current operatIOn un­
notottceable At the plant there IS also no engmeer responSIble for energy savmg, whIch makes
the work m relatIOn of energy savmg more comphcated
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7 ENERGY AUDIT

AnalysIs of the data of the efficIency of utIhzatIon by the plant of the fuel-and-energy resources
that were gIVen m SectIon 5 m thIS report, as well as the study of the actual utIhzatIOn of the
energy resources served as a basIs for workmg out proposals concernmg energy conservatIon
opportumties (ECOs) consIdered below They allow to decrease consumptIOn of electrIc power
by 1,258,500 kW h (163 per cent of the total consumptIOn m 1997), that of natural gas by
501,600 m3 (35 8 per cent) Takmg mto account the mfra-red heatmg systems to be mtroduced
mto practIce, the natural gas savmg wIll amount to 1,568,600 m3 It must be noted that the plant
has got other energy conservatIOn opportUnItIes too whIch cannot be consIdered currently
economIcally reasonable, as the productIon facIhtIes m the country are loaded very httle

The proposed ECOs can be Implemented at other enterpnses, and they can be consIdered hke
standard settlements of a standard problem

Yearly savmg of costs - Sc"sts = usn 27,200

SImple payback penod for the project IS - 1 2 years

For the detaIls m regard of tills proposal see AppendIx A, ECO #1

ECO #2 Adjustment of the operatIOn modes of the boIler aggregates

To meets the needs m thermal energy, 3 types of bOIlers are used at the plant DE-6,5-13 - a
steam boller, DKVR-6,5-13 (that was redeSIgned mto a water-heatmg boIler), DKVR-10-13 - a
redundant bOIler To operate the Said bOIlers operatIOn mode charts were worked out, however no
automatIc control of gas-to-air-ratio due to the load change has not been provIded

It IS proposed to provIde for the operatIOn servIce at the plant boller-house a combustIOn analyzer
of "ENERA C-2000" or BA CHARA CH type and to put on the operators to check regularly the

- 386,160 kW h

-70,100m3

- 8,000m3

- usn 33,500

Orgamzatlon of an energy management system

1) Electnc power

2) Gas

3) Water

Project ImplementatIOn costs

ECO#l

The mam mstrument m reductIOn of energy consumptIOn and Improvement of the efficIency of
the energy utIhzatIon at mdustnal enterpnses IS energy management Energy management IS a
management system based on carrymg out typIcal measurements and checkmgs and provIdmg
operatIOn of a plant that leads to consumptIon of the amount of energy really reqUIred for tills
processmg only

By mtroductIOn of enervy management one can gam a more detaIled pIcture of energy
utIhzatIOn, WhICh allows to compare the energy consumptIOn levels WIth those at other
enterpnses, m order to estImate more precIsely the projects aimed at energy savmg that are
planmng for theIr ImplementatIOn at the gIVen plant

It IS proposed to mtroduce at the plant an energy management system m ItS full scope
ImplementatIOn of thIS proposal WIll enable to decrease consumptIOn of energy resources by 5%

Accordmg to the data for 1997, the plant consumes dunng a year 7,723,245 kW h of electnc
power, 160,000 m3 of dnnkmg water and 1,402,000 m3 of fuel (gas) The world practIce
confirms that m case of mtroductIOn of an energy management system there IS guaranteed
decreasmg of consumptIOn of energy resources by 5% Energy resources savmg WIll be as
follows
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combustIOn condItIons, whIch wIll ensure makmg adjustment and maIntenance works In due
tIme, Improvement of the bOIler combustIOn efficIency and savIng of natural gas

SImple payback penod 2 2 years

For more detaIls concernmg thIS proposal see AppendIX A, ECO #3
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CommlScosts = USD 9,000

usn 4,020

- 118,700 m3 of natural gas

- Scosts = usn 15,021 year 1

- Commlscosts = USD 4,677

Sgas =USD 13,860

CommlScosts = usn 6,500

Sgasna£ umts = 140,000 m3

Yearly costs saVIng

CommIssIOnmg costs

Yearly savmg

CommIssIOmng costs

Gas savmg m natural umts

Yearly gas savmg

CommIssIomng costs

ECO #4 Thermal msulatlOn of the steam pIpelInes and hot water pIpelInes

The carned our analySIS of the steam dIstnbutIOn has shown that some steam pIpelInes and ItS
branches, as well as the pIpes of the hot water supply system have no InSUlatIOn

It IS proposed to msulate completely the steam pIpe network and the network of the hot water
supply system

Yearly saVIng WIll be

SImple payback penod - 03 year (4 months)

For more detaIls concernmg thIS proposal see AppendIX A, ECO #4

ECO #5 Automation of the reactive power control

At the plant there are operated devIces for the reactIve power compensatIon the total Installed
capaCIty of whIch IS 8,380 kVP:..., mcludmg here those on the SIde of 04 kV - 7,690 kVA, 39

r
umts, and those on the SIde of 6 kV - 690 kV1\., they are not eqUIpped wIth the systems for
automatIc control of the supplIes power, WhICh results In the average weIghted power factor m
the electnc power supply for the plant bemg sIgmficantly lower than the value determmed by the
project (cos¢ =0975 on the SIde of 04 kV wIth takmg mto conSIderatIOn the compensatIOn, and

SImple payback penod IS 047 years (6 months)

For more detaIls m regard of thIS proposal see AppendIx A, ECO #2

ECO #3 RedesIgnmg of the system for hot water preparatIon

The current system for hot water preparatIOn mcludes a steam boIler of DE-6,5-13 type that
produces steam wIth the follOWIng parameters P =5 0 kgf/cm2 and temperature to =151°C

ThIS steam IS supplIed Into steam-to-water heat excganger and then mto the dIstnbutmg tanks of
the system for hot water supply for the bUIldmgs

The energy audIt results have shown that under the current system of hot water preparatIon there
are thermal energy losses that are accounted for by frequent starts-shuttmg-downs of the steam
bOller, Its low efficIency

It IS proposed to change the scheme and the set of the eqUIpment for hot water preparatIOn For
that, as the thermal energy source a 100-kW bOIler operatmg In the temperature range 95 to 70
°C wIth the efficIency not lower than 92% should be mstalled

Savmg of natural gas - Sgas =28,070 m3

Savmg of electnc power wIll be - Spower = 28,200 kW h
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094 on the sIde of 6 kV), and It IS, accordmg to the plots made by the plant m regard of the
monthly loads for 1997 cos¢ =0 652 to 0 999 (AppendIx C)

It IS proposed to eqUIp the reactIve power compensatIOn means WIth an automatIc control system

Yearly electnc power savmg - Spower = 228,000 kW h

Yearly costs savmg - Scosts= USD 6,860 per year

Yearly saVIng of electnc power WIll be - Spower = 78,267 kW h
Yearly savIng of costs - Scosts = 3,443 yr I

Commisslomng costs - CommlScosts = USD 8,275
SImple payback penod - 1 9 years
For more detaIls concernIng thIS proposal see AppendIx A, ECO #6

ECO #7 Improvement of the operatIOn effiCiency of the drymg furnaces m the
foundry

DryIng of moulds and bars IS performed In the foundry In chamber furnaces WIth an Immovable
bottom The drymg IS done by the products of combustIOn of natural gas that IS burned m the
dryer of bars - by means of 2 burners WIth the gas flow-rate of 40 m3/h, m a two-chamber dryer
for moulds - by means of4 burners WIth the gas flow-rate of 90 m3/h The combustIOn process IS
controlled manually by changmg the temperature In the chamber The gas-to-aIr ratIO cannot be
controlled The study of the state of the gates showed that they are closed not tIghtly leaVIng a
gap of~ 80 mm, the gate panels have no thermal InSUlatIOn mSIde

It IS proposed to repaIr the chamber gates, to prOVIde theIr operatIOn mode adjustment and
organIze momtonng of the combustIOn parameters In the furnaces for burnIng natural gas usmg
for that combustIOn analyzer ofENERA Cor BA CARA CH type

Gas saVIng WIll be - Sgas =55,370 m3

SImple payback penod - 117 years

For more details concernmg thIS proposal see AppendIx A, ECO #5

ECO #6 ImplementatIOn of energy effiCient lIght sources

The system for the external lIghtmg of the temtory of the plant Includes 50 SPZR-type
IllumInants WIth the mercury hIgh-pressure lamps ofDRL-400 type (35 umts) and DRL-250-type
(15 umts) Apart of the terrItory of the plant adJOlmng to the productIOn bUlI,dmgs IS ht
WIth ordmary Incandescent lamps WIth the capacIty of 500 Wand 1,000 W The system of the
Internal lIghtmg of the productIOn area of the plant Includes 110 Illummants WIth DRL-IOOO
type lamps, 140 IllumInants WIth DRL-700 type lamps, 380 IllumInants WIth DRL-400 type
lamps, 65 Illummants WIth DRL-250 type lamps, 109 IllumInants WIth Incandescent lamps WIth
the capacIty of 300 to 500 kW and 110 IllumInants WIth lumInescent lamps The total Installed
capacIty ofthe lIghtIng fixture for the Internal lIghtIng In the productIon rooms IS 480 kW

TakIng Into consIderatIOn that more than a half of the capacIty IS associated WIth these lamps, !1
IS proposed a project of replaCIng the mercury lamps of DRL-400 lamps used for the external
hghtmg of the temtory of the plant and for the Internal lIghtmg In the shops WIth the SOdIum
hIgh-pressure lamps of DNaT-250-3 type, whIle the lamps of DRL-250 type to be replaced WIth
the lamps of DNaT-100-3 types, and remam the current IllumInants fixture but replaCIng the
statIng-up deVIces The SOdIum hIgh-pressure lamps ofDNaT-250-3 type produced In the CIty of
Poltava, UkraIne, have a longer hfe tIme - 12,000 hours at the IllumInant flux of 25,000 Lm,
whIle respectIvely for DNaT-IOO-3 those are 6,000 hours and 9,000 Lm

- CommlScosts = USD 8,000Commlsslomng costs
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For more details concernmg tills proposal see AppendIx A, ECO #7

SImple payback penod IS - 1 9 years

For more detalles concernmg thIS measure see AppendIx A, ECO #8

ECO #9 IntroductIOn of mfra-red gas-fire heatmg systems m production bulldmgs at the
plant

They use air radIator stream heatmg of productIOn bUlldmgs combmed WIth the npvITOqHOH
BeHTI1JUIQl1eH The total number of the heated bUlldmgs IS 11, theIr total volume IS 757,000 m3

and the total consumptIOn of thermal energy IS 12,000 Gcal It should be noted that the maXImum
need at the plant for heat, WIth takmg mto account the heat for the dwellmg houses and canteen
mcluded mto the system, IS 26 to 30 Gcal/h However, the bOller-house does not provIde the saId
amount of the needed heat, ItS maxImum productIOn capacIty IS 16 Gcal/h So, m workshops
electnc heatmg IS used It was found from analysIs of the plots of electnc loadmg at the plant for
1996-1997, a clearly eVIdent wmter maXImum eXIsts accounted for by addItIOn of the load
assocIated WIth startmg electnc heatmg m 1997 m January-March, November-December for the
purposes of electnc heatmg 1,022,000 KkW h were used and USD 44,300 were paId to the
energy supplymg company Though the reqUlred temperature of the aIr was not provIded m the
workshops A SImIlar data concernmg the energy effiCIency are the amount of natural data IS
141,000 m3 that cost USD 14,000

The plant consumes several sorts of energy resources electnc power, gas, steam, compresses au,
technIcal and dnnkmg water

A detailed study of the plant showed that each subdIvIsIon of the plant calculates the amount of
ItS mdependent consumptIOn of steam, electnc power, gas, compressed air, cold and hot water IS
done on the baSIS of the standard rates and actual volumes of the manufacture products No
mstrumental metenng of energy resources consumptIOn IS aVailable at the plant

It IS proposed to automatIze the commercial and technIcal metenng of energy consumptIOn WIth
the help of the mstruments for controllmg and metenng consumptIOn of energy resources of
ITEK type manufactured by "Enerhlya" Research InstItute, KylV CIty These metrologIcal
mstruments are certIfied m Ukrame and used for contmuous or regular measurements/regIstratIOn
ofphySIcal parameters

To Implement the measure there IS planned to organIze commerCial metenng of electnc power
consumptIOn m 3 pomts, commercIal metenng of gas consumptIOn - m 2 pomts, that of hot
water - m 3 pomts, of dnnkmg water - m one pomt

TechnIcal metenng of electnc power WIll be provIded m 40 pomts, technIcal metenng of hot
water for processmg needs - m 6 pomts, that of compressed aIr - m 4 pomts, gas - m 4 pomts

Expenence prompts that, after mtroductIOn of an mdependent energy metenng system and
mtroductIOn of a system for checkmg and plannmg the energy resources costs, the expected
savmg wIll be lower than 5 per cent

So, accordmg to the data for energy consumptIOn m 1997, the savmg of natural gas wIll be
70,100 m3, thatofelectncpower-386,200kWh, water-8,000m3

Yearly savmg of costs Scosts = USD 33,500

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

- Commlscosts =USD 65,000

- Scosts = USD 5,482

- Commlscosts = USD 7,500

- 137years

AutomatIOn of the system for metermg energy resources consumption

Commlsslonmg costs

Yearly savmg of costs

COlmmssIOnmg costs

SImple payback penod

ECO#8



SImple payback penod IS - 017 years (2 months)

For more detaIls concernmg thIS proposal see AppendIX A, ECO #10

Accordmg the data for 1997, the baSIC manufacture consume about 69 per cent of the total
amount of the electnc power consumed by the plant, whIch IS 5,309,000 kW h per year that cost
USD 233,000

It IS proposed to mstall m BUIldmgs # 1,2,3 and 6 mfra-red gas-fire heatmg systems

Savmg ofnatural gas wIll be - Sgas =1,686,400 m3

Yearly savmg of coasts of energy resources - Scosts= USD 200,534

Costs ofcommissIomng the heaters - Commlscosts = USD 48,800

SImple payback penod IS - 024 year

For more detaIls concernmg thIS proposal see AppendIx A, ECO #9

One of the baSIC consumers of electnc power IS electnc dnves for the processmg, pumpmg and
ventIlatIOn eqUIpment

In the process of operatIon of the plant, If motors faIled, they were replaced WIthout takmg mto
account the nommally reqUIred capacIty As It was shown by the measurements of power on
Feeder #5 supplymg power mto the pattenng workshop and mto the repaIr and mamtenance
workshop, the mstalled deSIgned capacIty of the motors IS used on 15 to 30 per cent

It IS proposed to mtroduce at the plant operatIon control of the power that IS actually consumed
by the electnc eqUIpment usmg for that a set of portable mstruments and by measunng the power
factor ImplementatIOn of the proposed measure WIll allow to carry out momtonng of the actual
load of motors, analyze theIr effiCIency and organIze theIr planned replacement WIth more
effiCIent ones ImplementatIOn of thIS proposal WIll permIt to save mot less than 1 5 per cent of
electnc power that IS used for the processmg needs dunng a year
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- CommlS costs =USD 270

116,000kWh

Momtormg and optimIZatIOn of the capacIty of the electrIC deVIces

OptImIZation of the system for coolIng the compressor plants

Yearly savmg

CommissIonmg costs

ECO #11

ECO#10

The aIr source for the plant If the central compressor statIon WIth aIr compressors Currently, as
the need for productIOn of compressed aIr decreased, only one compressor IS m use, usually of
VP-50/8-type, coolmg of whIch reqUIres 6 m3/h of water The compressor statIon coolmg system
IS deSIgned on the total coohng water flow-rate of 60 m3/h and It consIsts of two loops Loop 1­
a servIce tank - a water pump of 6K8-type WIth the productIon capacIty of the electnc dnve
equal to 22 kW h, produCtIVIty of 60 m3/h - compressor- accumulatmg reservOIr of 25 m3, Loop
II accumulatmg reservOIr - water pump of 6K8-type - spray-coolmg pond - a servIce tank The
pump cycle of Loop I IS a contmuous for 9 hours per day, that for the pump m Loop II sWItches
on for work for 15 mm to empty the accumulatmg tanks every 40 mm

It IS proposed to make the parameters of the pump m Loop I match the real need of the
compressor statIOn, for that the pump of K8118 WIth the followmg parameters the maxImum
productIOn capacIty IS G =15 m3/h, the power capacIty of the electnc dnve IS P =1 5 kW,
whtch WIll allow to decrease the consumptIOn of electnc power for the purposes of coolmg the
compressor statIOn WIth the pumps m Loops I and II

Total savmg of electnc power - Spower = 35,784 kW h

Yearly savmg of costs - Scosts =USD 1,575
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SImple payback penod IS 0 4 year

For more detaIls concernmg thIs proposal see AppendIX A, ECO #12

For more detailed mformation concernmg the proposal see AppendIx A ECO #11

ECO #12 Thermal msulatlOn of the hot water accumulatmg tank

In the bOller-house of the plant a hot water accumulatmg tank IS mstalled WIth the volume of V =
228m3 that performs the functIon of the deaerator of the stream bOIler and IS also used for
condensate collectmg, The total external area ofha tank IS F =630m2 Currently the tank IS not
msulated The temperature of the external surfaces of the tank vanes from 60 to 80°C There are
losses of heat mto the enVIronment through the non-msulated tank walls

It IS proposed to provIde msulatIOn of the tank by spraymg foam polyurethane wIth ItS covenng
WIth the alummum pamt followed, WhICh WIll decrease the thermal losses mto the enVIronment
by 90 to 95 per cent

Decreasmg of energy costs

ConulllssIOnmg costs

SImple payback penod IS

Gas savmg WIll be

Yearly savmg

CommissIomng costs

USD 5,104

USD 4,500

o17 years (2 months)

19,290 m3/year

USD 1,910

USD 7560
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8 ENVIRONMENTAL IMPACT OF RECOMMENDATIONS

• for the carbon oXIde

from the bOIler MCOB = hCOB (Stotalgas -S7g) = 0116 1,5132 = 1755 Kr,

from the furnace MCOF =hCOF S7g=0206 554 =114 Kr,

Total Mco =1755 + 114 =187Kr,

Stotalgas =SIg + S2g + S3g + S4g + S7g + SSg + S9g + S12g =
=70,100 + 140,000 + 28,000 + 118,700 + 55,400 + 70,100 + 1,067,000 + 19,300 =

= 1,568,600 m3/year

When natural gas IS burned, the carbon oXIde s CO and mtrogen oXIdes NOx emItted mto the
atmosphere

We wIll determme the value of the prevented emISSIons mto the atmosphere usmg the results of
the study of the bOIler and of the combustion furnace (AppendIx C), they showed that the
emISSIOns are as follows

• for mtrogen oXIdes

from the boIler MNOXB = hNOXB (Stotalgas -S7g) = 0234 1,5132 = 354 Kr,

from the furnace MNOXF =hNOXF S7g=0 19 554 =10 5 Kr,

Total MNOx =354 + 10 5 =365 Kr,

where hco, hNOx - the specIfic emISSIons for the carbon oXIde and mtrogen oXIdes
respectIvely, kg/I ,000 mY'

The results of the calculations are gIven m Table 8 1

The savmg of electnc power at the plant provIdmg ImplementatIon of the measures wIll be as
follows
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- WI =386,000 kW h,
- W3 =28,200 kW h,

ECO#1
ECO#3

The most efficIent way to decrease the amount of harmful emISSIons mto the atmosphere IS by
decreasmg the amount of the used fuel and electrIc power, so ImplementatIOn of the proposed
recommendatIOns IS Important from the ecologIcal pomt of VIew too Chapter 7 contams
calculatIOns made to prove possIbIlIty of opportumtIes to save thermal energy, natural gas and
electnc power

Takmg mto consIderatIOn that the plant provIdes meetmg ItS needs for thermal energy from ItS
own boIler-house, ItS energy savmg IS m saVing natural gas

The savmg of natural gas after ImplementatIOn of the proposed measures wIll be as follows

ECO #1 - SIg =70,100 m3/year,
ECO #2 - S2g =140,000 m3/year,
ECO #3 - S3g =28,000 m3/year,
ECO #4 - S4g =118,700 m3/year,
ECO #7 - S7g =55,400 m3/year,
ECO #8 - SSg = 70,100 m3/year,
ECO #9 - S9g =1,067,000 m3/year,
ECO #12 - S12g = 19,300 m3/year,

The total savmg ofnatural gas wIll be
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So, Implementation of the proposed measures WIll bnng to decreasmg the emISSiOns of hard
particles mto the atmosphere by 22 tonnes, whIch, of course, WIll be of the posItive effect on the
ecologIcal enVIronment m the CIty of Odesa

Sort of emISSIOn EmISSIOn of Decreasmg the amount of Total decreasmg
natural gas the emISSIOn versus the durmg a year

electriC power savmg

Hard partIcles, tonne 554 554

Carbon oXIde, tonne 0187 063 082

NItrogen oXIdes, 0365
---

277 3 14
tonne

Sulfur oXIdes, tonne 1246 1246

The total savmg of electnc power WIll be

Wtotal = WI + W3 + Ws + W6 + Ws + WIO + Wn =

= 386,000 + 28,200 + 228,000 + 78,300 + 386,200 + 35,800 + 116,000 = 1,258,500 kW h1yr

Accordmg to the data from the Mmistry of Energy of Ukrame for 1996, the average amounts of
emISSiOns to produce 1,000 kW h ofelectnc power were as follows

emISSiOns of hard partIcles - 44 kg,

carbon oXIde CO - a5 kg,

mtrogen oXIdes NOx - 2 2 kg,

sulfur diOxIde S02 - 9 9 kg

The results of the calculatiOns for the amounts of prevented emISSiOns of harmful substances mto
the atmosphere and the electnc power savmg are gIVen m Table 8 1

Table 8 1
The summmg up figures for the amounts of the prevented emISSIons of harmful substances

mto the atmosphere as the result of ImplementatiOn of the proposed measures
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- Ws = 228,000 kW h,
- W6 =78,300 kW h,
- Ws =386,200 kW h,
- WIO =35,800 kW h,
- Wl1 =116,000kWh,

ECO#5
ECO#6
ECO#8
ECO#lO
ECO#II
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APPENDIX A ENERGY CONSERVATION OPPORTUNITIES (ECOs)



ECO #1 ORGANIZATION OF EENRGY MANAGEMENT

Cyclmg character of energy management

Reglstmg the
readmgs ofmeters

AnalYS1S

M akmg the energy
consumptlOn chart

ImplementatIOn of the
planned measures

Plannmg

By mtroductIOn of energy management a more detaIled pIcture of the energy use can be receIved,
WhICh wIll allow to make a companson of the consumption levels WIth consumption levels at
other enterpnses to estimate as exactly as pOSSIble the energy savmg projects that are to be
Implemented at a gIven plant

Energy management starts from appomtment by the admimstratIOn of the plant on the post of the
energy manager of a person to be responsIble for ImplementatIOn of the energy management at
the plant The pnncipal dutIes of the energy manager are as follows

• PartICIpatIOn m makmg the chart of the energy consumptIOn at the plant (probably, m
cooperation WIth an mvolved consultant - an energy audItor)

• Collectmg data m regard of consumption of fuel and energy resources usmg energy
consumption meters and other measunng mstrumentatIOn

• Makmg a plan of mstallment of anCIllary meters and measunng mstrumentatIOn

• CollectIOn of data m regard of the streams of the raw matenals, fuel and energy resources as
well as of the fimshed products

DeSCrIptIOn of the opportuDlty

The mam mstrument to decrease energy consumption and Improve the efficIency of energy
utilIzatIOn at mdustnal enterpnses IS energy management Energy management IS a system of
controllmg based on makmg typIcal measurements and checks that prOVIdes such operatIOn of an
enterpnse when It consumes the amount of energy Just exactly reqUIred for ItS productIOn needs
Energy management IS an mstrument ofmanagmg the enterpnse that prOVIdes a contmuous study
and, therefore, some knowledge of the dIstnbutIOn and the condItions at the plant as well as that
of the optImal utilIzation of energy resources for both the production needs, and for the heatmg
and some other non-productIOn purposes
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• CalculatIOn of the key data concernmg Improvement of the energy utIhzatIOn efficIency - on
the whole and m regard of some certam sorts ofproductIOn

• IntroductIOn of new technologIes at the current and new energy systems aImmg at
Improvement ofthe energy efficIency of the productIon facIhtIes

• The energy manager shall mamtam Its own awareness of the current energy pohcy and of the
related aspects (for example, of a new taxatIOn law, vahd hmits m respect of energy
consumptIon, SUbSIdies, the envIronment protectIOn, etc)

It IS proposed to Implement at the plant an energy management system m ItS full scope
ImplementatIOn of thIS proposal wIll provIde an OppOrtunIty to decrease energy resources
consumptIOn by 5 per cent

ImplementatIon of energy management at the plant reqUIres development and mtroductIOn of a
system for metenng the electnc power consumptIon wIth deciphenng the readmgs of the electnc
power meters m relatIon of all the transformer substatIons m the tIme scale The eXIstmg
commercIal metenng allows to check the total electnc power consumptIOn, whIle the mternal
consumers can be controlled only from tIme to tIme

It IS necessary to develop a system for metenng consumptIOn of all sorts of energy resources
usmg up-to-date computer-based technology, WhICh wIll allow to estImate the dynamIcs m
energy consumptIOn when manufacturmg products and to work out recommendatIons mmed at
savmg energy resources

CalculatIOn of the yearly energy savmg

Accordmg to the data for 1997, the plant consumes yearly 7,723,245 kW h of electnc power,
160,000 m3 of dnnkmg water and 1,402,000 m3 of fuel (gas) The world expenence and practIce
prove that mtroductIOn of energy management guarantees decreasmg of consumptIOn of energy
resources by 5 per cent Savmg of energy resources WIll be as follows

I) electnc power - 7,723,245 x 005 =386,160 kW h

2) gas - 1,402,000 x 005 = 70,100 m3

3) water - 160,000 x 005 =8,000 m3

CalculatIon of the yearly savmg of costs

If1 kWh of electnc power costs USD 0 044, then savmg of the costs WIll be

386,160 x 0 044 =USD 17,000

2 If1 m3 of gas costs USD 0 083, savmg of the costs WIll be

70,100 x 0083 =USD 5,800

3 If 1 m3 ofwater costs USD 055, then savmg of the costs WIll be

8,000 x 055 =USD 4,400

The total savmg of the energy costs IS

17,000 + 5,800 + 4,400 =USD 27,200

CommIssIonmg costs

The world practIce shows that the costs of ImplementatIOn of energy management are planned
and they are 5 per cent of the cost of the enrage resources It mcludes the costs of Improvement
of the systems for metenng the energy resources consumptIon, the payment of the plant energy
manager, expenses on mvolvement of a consultmg company provIdmg servIces m the energy
savmg field, thIS company IS expected to do the followmg
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• reVIew ofthe stream of energy at the plant,

• energy consumptIon chart,

• energy consumptIon balance,

as well as

• puttmg forward proposals aImed at Improvement energy efficIency,

• ImplementatIOn of an energy management system,

• help m orgamzatIOn of purchasmg energy effiCIent eqUIpment

If the yearly energy costs (due to data for 1997) are USD 670,000, the total costs of
ImplementatIOn of energy management wIll be

670,000 x 005 == USD 33,500

EstimatIOn of the simple payback period

Projects ImplementatIOn costs - USD 33,500

Yearly savmg of costs - USD 27,200

SImple payback penod IS - 33,500/27,200 = 1 2 years



ECO #2 ADJUSTMENT OF OPERATION MODES OF THE BOILER

AGGREGATES

DescnptIon of the opportunIty

To meets the needs m thermal energy, 3 types of bOilers are used at the plant DE-6,5-13 - a
steam bOller, DKVR-6,5-13 (that was redeSIgned mto a water-heatmg boIler), DKVR-IO-13 - a
redundant boIler To operate the Said bOilers operatIOn mode charts were worked out, however no
automatIC control of gas-to-air-ratIO due to the load change has not been prOVIded The air
consumptIOn ratio IS checked regularly by the pressure of the forced aIr, whIle that for the gas IS
done by the pressure before the burners, WhICh, m the condItions of the uncontrolled air
mfiltratIOn, does not allow to speak WIth the full nght about the optimal combustIOn mode
Control of how close the combustIOn mode IS close to the optimal one IS performed by the
subjective acceptatIOn of the color of the flame by the furnace operator

The above saId IS proved by the data of measunng the effiCIency of burnmg natural gas IOn the
boIler of DE-6,5/13-type that was done by means of BA CHARA CH combustIOn analyzer
(AppendIX C)

As It was found from the measurements results, the amount of oxygen m the exhaust gases duct
IS 163 to 19 7 per cent, the exceedmg aIr coeffiCIent IS 362 to 4,99, the temperature of the
exhaust gases after the bOiler IS 215°C, that before the exhaust fan IS 69°C, the effiCIency of gas
combustIOn IS 695 to 71 5 per cent (WIthout takmg mto conSIderatIOn the temperature of the
blown aIr and the economIzer)

It IS proposed to prOVIde for the operatIOn servIce at the plant boller-house a combustIOn analyzer
of"ENERA C-2000" or BACHARA CH type and to put on the operators to check regularly the
combustIOn condItions, whIch WIll ensure makmg adjustment and mamtenance works m due
time, Improvement of the boIler combustIOn effiCIency and savmg of natural gas

Calculation of the yearly energy savmg

Accordmg to the data gIven m the form of the statIstIcal reportmg # II Mmn "Report on the
results of utIhzmg fuel, thermal energy and electnc power", III 1997 the plant produced 3,509
Gcal, for the mdustnal and domestic needs - 4,850 Gcal, WIth that the actual consumptIOn of
fuel was G =1,282 tonnes of the conventional fuel or 1,115,000 m2 of natural gas Due to the
manufacturer's certIficate on the bOilers of DKVR-6,5-13, DE-6,5-13, and DKVR-10-13 types
eqUIpped WIth an economIzer, shall have the effiCIency "7 = 92% and the consumptIOn of the
conventIOnal fuel equal to 155 12 kg of the conventIOnal fuel per 1 Gcal

The results of the measurements showed that the averaged value of the boIler effiCIency IS "7Baver

= 770% at the actual speCIfic consumption of1856 kg of the conventIOnal fuel per 1 Gcal

ImplementatIOn of the Said measure WIll decrease the speCIfic rate of consumption by b z 12 5%
and It WIll make It equal to 16234 kg of the conventIOnal fuel per 1 Gcal, Improve the averaged
weIghted bOiler effiCIency up to 88 per cent

Savmg of gas m the natural umts IS

Sgas =G b =1,115 0125 =140,000 m3

Calculation of the yearly savmg of costs

Savmg of the costs, If 1,000 m3 cost USD 99, WIll be

Scosts =Sgas 83 =140 99 =USD 13,860 yr 1
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CommIssIonmg costs

ExpendItures to purchase ENERA C - 2000 combustIOn analyzer

Sl =USD 5,000

Transportation and shIppmg S2 =USD 1,500

Total STOTAL = Sl + S2 = 5,000 + 1,500 = USD 6,500

EstImatIOn of the sImple payback penod

Yearly gas savmg - Sgascosts =USD 13,860 per year

CommissIomng costs - CommlS costs = USD 6,500

SImple payback penod IS

Spp = STOTAL/Scosts = 6,500/13,860 = 0 47 years (6 months)



ECO #3 REDESIGNING THE HOT WATER PREPARATION SYSTEM

DescnptlOn of the opportumty

The current system for hot water preparation Includes a stearn boIler of DE-6,5-13-type that
produces stearn wIth the folloWIng parameters P =50 kg s/cm2 and the temperature to =151°C

ThIS stearn comes Into a stearn-to-water heat exchangr and then Into the servIce tanks In the hot
water supply system for the bUIldmgs

As It was found m the energy audIt, provIdIng the current system for hot water preparatIOn
thermal losses are present, they are accounted for by frequent starts and shut-downs of the stearn
boIler, low loadIng of the boIler low efficIency

It IS proposed to change the scheme and the types of the eqUIpment m the system for hot water
preparatIOn For that, a 100-kW bOIler should be Installed operatIng m the temperature range of
95 to 70°C and haVIng the efficIency of not lower than 92 per cent

• the coolant from the bOIler goes Into the water-water plate heat exchanger wIth the
correspondIng thermal conductIvIty The electnc motors of the cIrcular pump and the
ventilator ofthe burner consume not more than 3 kW,

• cold water IS heated In the plate water heater up to tohw= 60°C and then It goes mto the hot
water accumulatmg tanks that are Installed In the bUIldmgs

The stearn boIler should be used to compensate for the deficIt of the thermal energy on the areas
not Included to be covered In ECO #10

Calculation of the yearly energy savmg

ConsumptIOn of thermal energy for the hot water supply purposes can be determIned from
the formula

Qhws =n Cwater (thot - tcold) (mshower ghot/shower + mcrane ghot/crane) r 10-6
, Gcal,

where n - the number of the workIng days In a year, n =254 days,

Cwater - the thermal capacIty of water, kcal/(l °C), Cwater =10 kcal/(l °C),

mshower mcrane - the calculated numbers of the users of shower and cranes,

ghot/showe~ ghot/cranes - the rate for consummg hot water for showers and cranes, l/person,
ghot/shower = 270 l/person, ghot/crane = 60 lIperson ,

thot' tcold - calculated temperatures of the hot and cold water In the non-heated penod, °C,
thot = 60°C, tcold = 15°C,

- time for washmg, hour, r =1 hour

Qhws=254 1(60-15) (30 270+12 60) 1 10-6 = 100 8 Gcal

ConsumptIOn of hot water IS 8,820 I per day, consumptIOn of thermal energy of the heated water
IS Q = 031 Gcal per day

DE-6,5-13 bOIler operates 3 hours a day, 2 hours of those are used for kmdlmg and 1 hour IS used
dIrectly for water heatIng m a boIler WIth the effiCIency 1JJ = 7(IYo and the specIfic heat
consumptIOn bJ = 177 46 m3/Gcal

It IS proposed to Install a water heatIng bOIler of KV-O,l type havmg the thermal capacIty 100
kW, effiCIency 172 =92 % and the specIfic consumption b2 =13488 m3/Gcal,

Savmg of natural gas when kIndlIng the bOIlers IS

Sgaslkmdl =(Bkmd1J - Bkmd(2) n =(250 - 50) 140 =28,000 kg of the conventIOnal fuel or
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24,350 m 3,

where B1mdll and Bkmdl2 - rates of the conventIOnal fuel for kmdlmg, respectIvely, of the
bOIler ofDE-6,5-13 type after 21 hours of ItS Idlmg and of the boIler ofKV-O, I
type after Its 18 hours of Idlmg

Bkmdll = 200 kg of the conventIonal fuel

Bkmd12 = 50 kg of the conventIOnal fuel,

n - the number of the workmg hours m a year, n = 140 days

Savmg ofnatural gas whIle heatmg water IS

Swh =Qhws 11 (bl- b2) =1008 11 (17746 -13488) =4,720 m3

Savmg of natural gas IS Sgas = 24,350 + 4,720 = 28,070 m3

DE-6,5-13 bOIler operates 3 hours a day, wIth that DN-IO exhaust fan IS operatmg havmg the
capacIty of the electnc dnve Ngbl =40 kW, the power consumed IS 18 kW

ConsumptIOn of electnc power by the cIrcular pump and by the fan of the burner at KV-O, I boIler
IS not more man Ngb2 =3 kW

Savmg of electnc power wIll be

W=(Ngbl-Ngb2) 3 n=(40-3) 3254=28,200kWh

CalculatIOn of the yearly savmg of costs

Savmg ofthe costs of natural gas, If1 m2 costs USD 0099, IS

Sgg =3 g 0099 =28,070 0099 =USD 2,780

Savmg of electnc power, If1 kW h costs USD°044 IS

Sgpower =W 0044 =28,200 0,044 =USD 1,240

The total savmg of the costs after ImplementatIOn of the measure

2,780 + 1,240 = USD 4,020

9,00014,020= 2 2 years

EstimatIOn of the simple payback penod

Yearly savmg - USD 4,020
ComnllssIOnmg costs - USD 9,000
SImple payback penod IS

I
I
I
I
I
I
I
I
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Commlsslonmg costs

The cost of the bOIler and water heater
The cost of the desIgmng works
The cost of the mstallatIOn works

TOTAL

- USD 6,000
- USD 1,000
- USD 2,000

USD 9,000



ECO #4 THERMAL INSULATION OF THE STEAM DUCTS AND HOT WATER

SUPPLY DUCTS

DescriptIon of the opportullIty

The fulfilled analysis of the steam distnbutiOn system, there was found that some steam
pipelmes, branches and the pipmg part of the hot water supply system have no thermal
msulatiOn

The data concernmg the broken msulatiOn and of the non-destroyed pipe system were received
while domg measurements at the enterpnse and they are given m Table A 4 I

Table A 4 1

Pipelme use Total Diameter, Number Number tOe
length, m mm of flanges of valves

1 Steam pipehne 54 250 8 1 160

2 Steam plpehne 15 200 - - 160

3 Steam pipelme 14 125 10 1 160

4 Steam plpelme 39 100 10 2 160

5 Hot water 8 200 - - 60

6 Hot water 40 150 - - 60

7 Hot water 17 100 - - 60

8 Hot water 47 50 - - 60

The efficiency of the bOller, as the made measurements showed that, IS 87 per cent, the
efficiency of the system for steam distnbutiOn IS 78 per cent Steam consumptiOn at the pressure
of 4 kg/cm2 is 5 tonnes/hour, and the steam boller operatmg all the year round m average it is 70
per week, so it makes 52 weeks per year

It is proposed to msulate completely the steam pipelme network and the hot water supply
network

The thIckness of the msulatmg tape shall have a thickness dependmg on the tube dIameter and its
purpose (Table A 4 2)

Table A 42

Purpose Diameter, mm InsulatiOn thickness,
mm

1 Steam 100 to 250 100
2 Hot water 200 92
3 Hot water 50 to 150 42
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CalculatIOn of the yearly energy savmg

We determme the thermal losses for the msulated and non-msulated pIpelmes m accordance wIth
the approach gIven m the MethodIcal mstructIons concernmg determmatIon of the losses of fuel
and energy resources PJ(5 EJ(HB 015 - 008 - 94, Issued by the MInIstry for Machme BUIldmg
m 1994, LVIV CIty, Ukrame

The losses of thermal energy by the non-msulated pIpehnes are determmed be means of the
formula

QLOW = qLOW La k, kcaVh,

where q LOW - specIfic losses by the non-msulated pIpehnes, kcal/m h,

k - a correctmg coefficIent whose value depends on the temperature m the aIr and on
the dIfference between the temperatures ofthe pIpelme walls and of the aIr,

Lo - the reduced length of the pIpehne, m

La = L + (1m n) + (O,5m f),

n - the number of valves on the area, pIeces,

f - the number of flanges on the area, pIeces

For PIpelme #1 from Table 1

Qnon Insl = 1,500 (54 + 1 + 4) 096 = 84,960 kcal/h

The further calculatIons are made m a sImIlar way, the results are summed up m Table A 4 3

Thermal losses on the msulated pIpelmes (kcal/h) can be determmed by means of the formula

QInS = qlns (tl - t2) a b Lo,

where qlns - the specIfic loss of I m of a pIpelme Ifthe dIfference (tl - t2) =1°C dependmg
on the thIckness of the msulatIon, kcal/h,

tl - the temperature ofthe pIpelme wall that IS set equal to the ambIent temperature, °C,

t2 - the temperature ofthe aIr, °C,

a - a correctmg coefficIent dependmg on the msulatIOn thIckness, coefficIent of the
thermal conductIVIty, coefficIent of the msulatmg and on the temperature dIfference
between the coolant and the aIr If the msulatIOn thIckness IS 100 mm and the
temperature dIfference IS up to 300°C, then It IS set that a = 1,

b - a correctmg coefficIent takmg mto account mfluence of the wmd (when the wmd
velocIty IS above 5 m/s)

Currently, It IS really to speak about decreasmg the thermal losses m the thermal network by
usmg up-to-date efficIent sorts of thermally msulatmg matenals, such as cellular plastIc masses,
for the steam plpelmes, foam-based matenals for the condensate ducts, etc wIth the coefficIent
of the thermal conductIvIty m the range of 003 to 005 kcal/(m hOC) We suppose for the
msulatmg purposes to be used the saId matenals

For PIpelme #1 from Table A4 1

Qlns l = 0426 (160 -15) 1 104 59 = 3,790 kcal/h

The SImIlar calculatIons were done for all the pIpehnes, the results a re gIVen Ion Table A 43

The net savmg was estImated wIth takmg mto account the length of the pIpelme, whIle the full
one was gamed takmg mto account the efficIency of the boIler and that of the steam dIstnbutIOn
system



Table A 4 3

PipelIne # Reduced Thermallosses Thermallosses with Net savmg Full savmg
length without msulatton

Lo,m Qnon ms> kcal/h Q,ns, kcal/h Snel' kcal/h Sf' kcal/h
1 59 84,960 3,790 81,170 119,614
2 15 14,400 823 13,577 20,006
3 20 15,360 618 14,742 21,724
4 46 26,880 1,602 25,278 37,250
5 8 1,900 161 1,739 2,563
6 40 7,600 1,079 6,521 9,609
7 17 2,422 337 2,085 3,072
8 47 4,465 595 3,870 5,703

Total 148,982 219,541

So, the yearly savIng wIll be

Scosts =219,541 kcal/h 70 h 52 weeks 1(f6 =799 Gcal/year,

WhICh IS 118,700 m3 ofnatural gas

CalculatIOn of the yearly savmg of costs

1 Gcal costs =USD 188

Yearly savIng In the pecunIary UnIts

Scosts =799 188 =USD 15,021

Commlsslonmg costs

The total cost of the InSUlatIOn that IS reqUired to be provIded at the plant IS

Sms =L 06 c'ns6 + Lon C msn =112 8 + 122 105= USD 2,177,

where L 06 - the total reduced length of the hot water supply pIpelInes # 5, 6, 7,8 In Table
A4 1, m

Lon - the total reduced length ofthe steam pIpelInes #1 to 4 In Table A 4 3, m,

Cms 6, Cms n - the cost of 1 runnIng meter of InSUlatIOn respectively for the pIpelInes of hot water
supply and the steam supply, USD 1m

Costs of the InstallatIon works

CmstaL = USD 2,500

So, the total expected expenses are

C exp = Cms + C mstaL = 2,177 + 2,500 = USD 4,677

EstImatIOn of the sImple payback perIod

Yearly saVIng of costs - Scosts =USD 15,021 per year

COmmISSIOnIng costs - CommlS costs =USD 4,677

SImple payback penod

spp = CexP/Scosts = USD 4,677/15,021 =°3 year (4 months)

d2
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Table A 5 1

ImplementatIOn ofthe proposal WIll decrease losses of electnc power m electnc lmes by

228,000 kW h, beSIdes the payment for the reactive power consumed WIll go down (see Table
A 5 1) by USD 6,860

Parameter Measure Parameter value
umt

actualm after
1997 Implementation

of the measure

1 ConsumptlOn of actIve power kWhx 106 5309 5309

2 ConsumptlOn ofreactIve power kVArx 106 407 122

3 Power factor, tg~ - 07666 02309

4 Payment for the reactIve power USD 9,800 2,940

S =k (WrJ - Wr2) =0 08 (4,070 - 1,220) =228,000 kW h,

where Wrl, kVA X 103
- consumptIOn of reactive power before ImplementatIOn of the

proposal at the average weIghted value of tg¢ =0 7666,

Wr2, kVA X 103
- consumptIOn of reactIve power after ImplementatIOn of the proposal at

the average weIghted value of tg¢ = 023,

k - economIC eqUIvalent of the reactive power, k = 0 08 kW/kVA

The figures for consumptIOn of electnc power by the OJSC "Presmash" m 1997 are shown m
Table A 5 1, they were receIved from the plant

AUTOMATION OF CONTROLLING THE REACVTIVE POWERECO#5

PLANTS

DeSCrIptIOn of the opportunIty

At the plant there are operated devIces for the reactIve power compensatIOn the total mstalled
capacIty of WhICh IS 8,380 kVAr, mcludmg here those on the sIde of 0 4 kV - 7,690 kVAr, 39
umts, and those on the sIde of 6 kV - 690 kVAr, they are not eqUIpped wIth the systems for
automatic control of the supplIes power, whIch results m the average weIghted power factor m
the electnc power supply for the plant bemg sIgmficantly lower than the value determmed by the
project (cos¢ =0975 on the sIde of 04 kV wIth taking mto consIderatIOn the compensatIOn, and
094 on the sIde of 6 kV), and It IS, accordmg to the plots made by the plant m regard of the
monthly loads for 1997 cos¢ = 0652 to 0999 (AppendIx C) The plot for the load made for the
power supply lme to the pattenng workshop from the 04-kV DIstnbutIOn StatIOn m the
compressor statIon for the 24 hours from Apnl14 to Apn115,1998 (AppendIx C) showed that
the natural power factor cos¢ vanes m the range of cos¢ =05 to 099 The low value of the
power factor bnngs to losses of electnc power BesIdes, as It was found after the measurements,
there takes place re-compensatIOn, whIch results m voltage nsmg from 2168 to 241 3 V m the
modes of the maxImum loads

It IS proposed to proVIde means for compensatmg the reactive power by the e1ectnc power
automatic control system

Calculation of the yearly energy savmg

Decreasmg of losses m the electnc lmes by mcreasmg the power factor of the e1ectnc power
consummg devIces WIll be
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CommissIoDmg costs

To provIde compensatIOn of the reactive power to the desIgned value of the power factor tg¢ =
023, at the plant, takmg mto consIderatIOn the actual load, there should be mstalled systems for
controllmg the cosmus capacItors WIth the total power of 860 kVAI The cost of the eqUIpment
and mstallatIOn works IS USD 8,000

EstimatIOD of the sImple payback perIOd

Yearly savmg of costs - Scosts = USD 6,860 per year

COmmISSIOnIng costs

SImple payback penod IS

- Commls costs =USD 8,000

Spp =Commls costiScosts= 8,000/6,860= 1 17 years
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ECO #6 INTRODUCTION OF EFFICIENT LIGHTING SOURCES

DeSCrIptIon of the opportumty

The system for the external lIghtmg of the temtory of the plant mcludes 50 SPZR-type
Illummants wIth the mercury hIgh-pressure lamps of DRL-400 type (35 umts) and DRL-250­
type (15 umts) Apart of the terrItory of the plant adJolmng to the productIOn bml,dmgs IS
lIt with ordmary mcandescent lamps wIth the capacIty of 500 W and 1,000 W The system of
the mternal IIghtmg of the productIOn area of the plant mcludes 110 Illummants wIth DRL-1000
type lamps, 140 Illummants wIth DRL-700 type lamps, 380 Illummnats wIth DRL-400 type
lamps, 65 Illummnats wIth DRL-250 type lamps, 109 Illummants wIth mcandescent lamps wIth
the capacIty of 300 to 500 kW and 110 Illummnats wIth lummescent lamps The total mstalled
capacIty ofthe lIghtmg fixture for the mternal lIghtmg m the productIOn rooms IS 480 kW

It was found m the course of the energy audIt that the average yearly capacIty factor IS 02 to
o3 and the number of the Illummants sWItched at the same tIme IS not hIgher than 30 per cent
Therefore, when calculatmg the amount of the electnc power consumed by the Illummants from
the mternal lIghtmg system, provIdmg a one-shIft operatIOn mode of the plant, It was set that m
average a thIrd of the lamps are sWItched 3 hours every day

The lIght flux of the DRL-400-type lamp IS 23,000 Lm, whIle ItS nommal lIfe tIme IS 6,000
hours, for the DRL-100 type It IS correspondmgly 10,000 Lm and 2,400 hours

Takmg mto consIderatIOn that more than a half of the capacIty IS assocIated WIth these lamps, 11
IS proposed a project of replacmg the mercury lamps of DRL-400 lamps used for the external
lIghtmg of the temtory of the plant and for the mternal lIghtmg m the shops wIth the SOdIum
hIgh-pressure lamps of DNaT-250-3 type, whIle the lamps of DRL-250 type to be replaced wIth
the lamps of DNaT-100-3 types, and remam the current Illummants fixture but replacmg the
statmg-up devIces The sodIUm hIgh-pressure lamps ofDNaT-250-3 type produced m the CIty of
Poltava, Ukrame, have a longer lIfe tIme - 12,000 hours at the Illummant flux of 25,000 Lm,
whIle respectIvely for DNaT-250-3 those are 6,000 hours and 9,000 Lm

CalculatIOn of the yearly energy savmg

"Fxter'lalllghtl'lg"

The electnc power of one SZPR Illummant eqUIpped wIth DRL-400 mercury lamp IS

PilL] = (P£-] + Pstart J COS rp,

where PilL I = 400 VA IS the capacIty of one DRL-400 lamp,

Pstart = 85 VA IS the capacIty of the startmg-up devIce,

cosrp =0 98

PilL] = (400 + 85) 098 = 475W or 0 475 kW

The amount of the electnc power that IS consumed by 35 Illummants for a year, provIdmg that
they are sWItched m average 10 hours per day

where nl =35 -It IS the number of the Illummants,

F] =10 365 =3,650 hours - the yearly fund of the operatIOn tIme for an Illummant

PI =0 475 35 3,650 =60,681 kW h



The electnc power of one SZPR Illunllnant wIth a sodIUm DNaT-250-3 lamp IS

P,IL2 = (PL Z+ Pstart JJ COS rp,

where PL - Z= 250 VA IS the capacIty of the DNaT-250-3 lamp,

Pstart2 = 34 7 VA IS the capacIty of the startmg-up deVIce,

cosrp =0 98

P,ILZ = (250 + 34 7) 098 = 279 W or 0 279 kW

The amount of electnc power consumed by 35 Illummants for a year, If to sWItch them m
average for 10 hours a day IS

Pz=P'IL2 ni Fi =0,279 35 3,650=35,642kWh

The yearly savmg ofelectnc power m the natural umts, If to use DNaT-250-3 lamps

SeLpowi =PI- P2 =60,681- 35,642 =25,039 kW h

The electnc power of one SZPR Illummant WIth a mercury DRL-250 lamp IS

Pl1L3 = (PL - J +Pstart-J) cosrp,

where P'1l-3 = 250 VA IS the capacIty ofDRL-250 lamp, W,

Pstatr =541 VA IS the capacIty of the startmg-up deVIce,

cosrp =0 98

P,I/J =(250+541) 098=298 Wor0298kW

The amount of the electnc power consumed by 15 Illummants for a year, If m average each IS
sWitched for 10 hours, IS

where nz =15 - the number of the I11ummants,

PJ=0298 15 3,650 =16,315 kW h

The electnc power ofone SZPR I1lummant WIth a SOdIum DNaT-l 00-3 lamp IS

P,IL4 = (PL- 4+ Pstart-4) COS cp,

where PL 4 =100 VA - the capacIty of one DNaT-100-3 lamp,

Pstart-4 = 7 VA- the capacIty of the startmg deVIce,

cosrp =0 98

P,1/4 = (100 + 7) 098 =105 W or 0 105 kW h

The amount of electnc power consumed by 15 I1lummants for a year, If m average each IS
sWItched for 10 hours per day IS

P4 = P'U4 n2 FJ =0 105 15 3,650 =5,748 kW h

The yearly savmg of electnc power m the natural umts, If to use DNaT-l00-3 lamps, IS

SeLpowe..-2 =PJ- P4=16,315 - 5,748 =10,567kW h
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"Internallzghtmg"

The amount of the electnc power consumed by 120 Illummants wIth DRL-400 lamps for a year,
If m average each IS sWItched for 3 hours per day IS

where n3 = 120 - the number of the Illummants,

Ps =0475 120 1095 =62,415 kW h

The amount of the electnc power consumed by 120 Illummants wIth DNaT-250-3 lamps for
a year, If m average each IS sWItched for 3 hours per day, IS

~ = P'1I2 n3 F; =0,279 120 1095 =36,660 kW h

The yearly savmg of electnc power m the natural umts, IftO use DNaT-250-3 lamps, IS

SeLPowe,.-3 =Ps - P6 =62,415 - 36,660 =25,755 kW h

The amount of the electnc power consumed by 80 I1lummants wIth DRL-250 lamps for a
year, If each IS sWItched for 3 hours per days, IS

P7 =P'ILJ n4 F2 ,

where n =80 - the number of the Illummants,

F2 3 365 =1,095 hours - a yearly funs ofthe operatIOn tIme for the Illummant

P7 =0,298 80 1,095 =26,104 kW h

The amount of the electnc power consumed by 80 Illummants WIth DNaT-100-3 lamps for a
year, If each IS sWItched m average for 3 hours per day, IS

Pa =P'I14 n4 F2 =0 105 80 1095 = 9198 kW h

The yearly savmg of electnc power m the natural umts, If to use DNaT-l00-3 lamps, IS
SeLpower4 =P 7 - Pa =26,104 - 9,198 =16,906 kW h

In the result, the yearly savmg of electnc power for the plan WIll be
STOTALpower =25,039 kW h + 10,567 kW h + 25,755 kW h + 16,906 kW h =78,267 kW h

CalculatIon of the yearly savmg of costs
Savmg costs m the pecumary umts, If 1 kW h costs at the plant USD 0 044, IS

Scosts =STOTALPower 0044 =78,267 0044 =USD 3,443 per year

Commlsslonmg costs

One DNaT-250 lamp WIth the startmg-up deVIce costs - C1 =USD 35
One DNaT-100 lamp WIth the startmg-up deVIce costs - C2 =USD 30
One DRL-400 lamp costs - C3 =USD 65
One DRL-250 lamp costs - C4 = USD 55
CommIssIomng costs Commls costs =USD 35 55 + USD 30 95 =USD 8,275

The costs of the mstallatIOn works IS not mcluded, as these works to be fulfilled by the plant
Itself



EstimatIOn of the simple payback perIod

For the systems ofprovldmg the external and mternal hghtmg the yearly savmg ofcosts IS

Scosts = USD 3,443 per year

Simple payback penod

SPP =Commls cost!Scosts =[(C/- 2CJ 55 + (C2 -2C) 95/Scosts =[(35 - 2 65) 55 + (30-2

55) 95/3,443 = 1 9 years
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ECO #7 IMPROVEMENT OF THE EFFICIENCY OF THE DRYING FURNACES

IN THE FOUNDRY

DescrIptIon of the opportuDlty

Drymg of moulds and bars IS performed m the foundry m chamber furnaces wIth an Immovable
bottom The drymg IS done by the products of combustion of natural gas that IS burned m the
dryer ofbars - by means of2 burners wIth the gas flow-rate of 40 m3/h, m a two-chamber dryer
for moulds - by means of 4 burners wIth the gas flow-rate of 90 m3/h The combustIOn process IS
controlled manually by changmg the temperature m the chamber The gas-to-mr ratio cannot be
controlled The study of the state of the gates showed that they are closed not tightly leavmg a
gap of /:::f 80 mm, the gate panels have no thermal msulatIOn mSIde As It was shown by the
results of measurements of parameters of the natural gas combustIOn m a two-chamber moulds
(AppendIx C), the effiCIency of gas combustion 1] = 6847 per cent, the coeffiCIent of the
exceedent aIr IS a= 298 to 3 32, the oxygen content m the combustIOn products IS 143 to 15 0,
the temperature m the chamber IS 314 to 27JOC, whIch shows a non-satisfactory organIzatIOn of
natural gas utilIzatIOn

It IS proposed to repmr the chamber gates, to proVIde theIr operatIOn mode adjustment and
orgamze momtonng of the combustion parameters m the furnaces for burnmg natural gas usmg
for that combustion analyzer of ENERA C or BA CARA CH type

CalculatIOn of the yearly energy savmg

As was found from the results of the energy audIt, the mam causes for the non-economICal
utIlIzatIOn ofnatural gas m the furnaces of the dryers are as follows

1) low effiCIency of combustIOn of natural gas that IS equal to 1] =6847% - as the average
value of three measured values ProvlSlon of a contmuous control of the combustIOn process
usmg combustIOn analyzers, If that corresponds to the operatIOn mode chart, as well as
elImmatIOn of the cause of the non-rational exceedmg amount of the aIr and makmg ItS value
equal to a = 1,15 (mstead of the measured value aa = 2 98 to 3 32, WIll enable to Improve
the effiCIency to 97 percent and to decrease consumptIOn of natural gas by

B 97 ( 1 J 274 ( 1 )B =-- 1- =-- 1- = 52500m3
o 1 15 (2 - 1]rp) 1]nom 1 15 (2 - 0 6847) 0 97 ' ,

B97 - consumptIOn of natural gas for drymg moulds, accordmg to the statistical
reported data mcluded m Form #11 Mmn "Report on utilIzatIOn for bOller-houses
and furnaces of fuel, thermal energy and electnc power" for 1997 (m tonnes of the
conventIOnal fuel),

17cp - -the-meaSures value oHhe effiCiency ofcombustton ofnahtral gas In the furnace,

1]r/J =0 6847,

1]nom - the nommal value of the effiCIency ofcombustion ofnatural gas m the furnace,

1]nom =0,97,

2) losses of heat thrDugh the msulatIOn of the chamber gates As It was shown from the results
of the energy audIt, the chamber dryers are closed by the gates WIth the SIze of

4,000 x 2,800 x 100 - 2 unItS, and of 3,400 x 2,800 x 80 - 1 umt The gates shall be thermally
msulated from mSIde - but there IS no msulatIOn

The thermal losses through the inSUlatIon of the gates of the chamber for drymg moulds can be
determmed by means of the formula

QBl =Fgatel (qcpl- qnom.1) To =112 (4,600 -1,230) 475 =17,926,500 kcal,

where Fgatel -the area of the gate, m2 We set It equal to 2 8 x 4 =112m2,



qrpl - the actual specIfic thennal flux at the temperature of to =350°C through the double-
gate of metal wIth an air gap between the panels,
qrpl = 4,600 kcal/m2 h,

qnom 1 -the nommal specIfic thennal flux through the gate relmmg,
qnom = 1,230 kcal/m2 h,

TG - the number of the workmg hours of the furnace, we wIll detennme It on the basIs of
the data about the loadmg the productIOn eqUipment, TG =475 hours

SImIlarly, the thennal losses through the msulatIOn of the chamber gate m the dryerO for bars
are as follows

QB2=Fgate2 (qrp2-qnom2) TG =952 (4,600-1,530) 475 = 13,882,540kcal,

or 2,520 m3 of natural gas

Fgate2=2,8 x 3,4 =9,52 m2,

3) thennal losses by heat radIatIOn through the faulty sealIng when the gate IS closed can be
detennmed usmg the fonnula

Qrad. =Gs (l~Or --Fopen 'f TG 2 =4 96 (~~~r 0544 07 475 2 =1,934,200 kcal,

or 350 m3 of natural gas,

where Gs- radIatIOn coefficIent, Gs =496 kcal/m2 h,

T - average temperature of the furnace, T =573°K,

Fopen. -area of the gap resultmg from faIlmg to close the door tightly, Fopen =0544 m2,

rjJ - the diaphragmmg coefficIent, rjJ =0 7

The gas savmg wIll be

Sgas =52 5 + 2 52 + 035 =55,370 m3

CalculatIOn of the yearly energy savmg

Savmg of funds m the pecunIary unIts, If1,000 m3 cost USD 99, IS

Scosts = Sgas 99 = 55 37 99 = USD 5,482 per year

CommIsslOnmg costs

The cost of the gate msulation - USD 1,000

The cost of the mstallatIOn works IS not mcluded, as these works are to be fulfilled by the
plant Itself

The cost of the combustIOn analyzer of ENERAC type - USD 6,500

EstimatIOn of the sImple payback perIOd

Yearly savmg of costs - Scosts = USD 5,482

COmmISSIOnIng costs - Commls costs= USD 7,500

SImple payback penod IS

spp = Commls cosr/Scosts =7,50015,482= 1 37 years

WIth nsmg the loadmg level the savmg WIll nse too
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ECO #8 AUTOMATION OF METERING CONSUMPTION OF ENERGY

RSOURCES

DescrIptIOn of the opportuDlty
The enterpnse consumes several sorts of energy resources electnc power, gas, steam,
compressed aIr, techmcal and dnnkmg water

Electnc power IS supplIed to the plant through three cable mputs of 6-kV each to three
dIstnbutIOn devIces RP-1, RP-2 and RP-3, they have two mputs of 6-kV each At the productIOn
are dIstnbutIOn of the electnc power IS done through 16 transformer substatIOns 6/04 kV wIth
the total capacIty of 15,360 kVA CommerCIal metenng of electnc power consumptIOn IS
provIded on the mputs at DIstnbutIOn Substation #1 (RP 1), DIstnbutIOn SubstatIOn #2 (RP 2),
DIstnbutIOn SubstatIOn #3 (RP 3) The readmgs from the meters are made manually No
techmcal metenng IS done at the plant

A detaIled study of the plant showed that each subdIVIsIon of the plant calculates the amount of
ItS mdependent consumptIOn of steam, electnc power, gas, compressed air, cold and hot water IS
done on the baSIS of the standard rates and actual volumes of the manufacture products No
mstrumental metenng of energy resources consumptIOn IS avaIlable at the plant

It IS proposed to automatIzed commercIal and technIcal metenng of energy consumptIOn by
means of the mstruments for metenng and checkmg the energy consumptIOn produced by the
Research InstItute "Enerhlya", KyIV City These metrologIcal mstruments are certIfied m
Ukrame and they are desIgned for a contmuous or penodical measunng/recordmg of phySIcal
parameters

IntroductIOn mto practIce ofITEK-xlx allows ItS users to pay for the electnc power accordmg to
a one-rate tanff that IS dIfferent due to the day tIme zone, whIch together wIth the measures
aImed at decreasmg the energy consumptIOn m the peak hours gIves a SIgnIficant economIC
effect, the latter has been proved repeatedly by a yearly operation of a lot ofUkrammn objects

ITEK-210 and ITEK-310 are desIgned for commerCIal and technIcal metenng the electnc power
consumptIOn (that IS dIfferent m tIme) and for makmg automatized metenng systems for
metenng and momtonng electnc power consumptIon together wIth electnc power consumptIOn
meters - those three-phase mductIOn ones that are provIded wIth pulse formatIOn deVIces (such as
E440, E870, UP-I, UP-2, UP-3, SU-SOO), or electromc ones (produced by SIemens,
Landls&Gyr, Alpha-ARB etc) that have a pulse output They support 64 (for ITEK-210) or 12
(for ITEK-3l0) metenng channels, 4 tanff zones, a round-the-clock schedule for all the metenng
channels - mmimum 5 days, 2 mdependent mformatIOn mterfaces

ITEK-210 can be used together or mstead of the mstalled TsT5000 systems by connectmg to the
eXIstmg matnx of the pnmary transducers ITEK-210 IS mcluded mto the State Measunng
Instruments RegIster of Ukrame

ITEK-410 IS a devIce of 4 metenng channels that IS SImIlar to the above ones It supports m
addItIOn the tanffs that are dIfferentIated due to energy and power, as well as traces the
consumptIOn process and controls It (If thIS mode IS actIvated) The dally schedules m relatIOn to
4 channels are saved for no less than 1 month

IntroductIOn mto practIce of ITEK-x2x allows the users to perform metenng the consumptIOn of
energy resources wIth a hIgh preclSlon and pay for the used recourses not accordmg to the fact
but m proportIOn to the used area

ITEK-220, ITEK-320 are desIgned to be used In automatIc systems for commerCIal and
telemetnc momtonng of the prOVIded and consumed lIqUIds, steam and thermal energy together



scosts =670,000 005 =USD 33,500

ITEK-220, ITEK-320 are desIgned to be used a the objects belongmg to Metenng Group 1 (up
to 4 objects) ofa complIcated network of the mcommg and outcommg pIe lInes (ITEK-220) and
to Metenng Group 1 and 2 (1 objects) (ITEK-320)

Techmcal metenng of e1ectnc power consumptIOn WIll be prOVIded m 40 pomts, technIcal
metenng of hot water consumptIOn - m 6 pomts, that of compressed aIr - m 4 pomts, that of gas
-m4pomts

CalculatIOn of the yearly energy savmg
Currently, the plant pays for the energy resources USD 670,000 Therefore, energy savmg m the
pecumary form WIll be
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Scosts =USD 33,500 per year

Commls costs =USD 65,000

Ctotal =USD 65,000

EstimatIOn of the Simple payback perIod
Yearly savmg of the costs ­

CommissIOnmg costs ­
SImple payback penod IS

spp =Commls cos'/Scosts =65,000/33,500 =1 9 years

ConstructIOn and commIssIOmng works
The total costs that can be expected

Commlsslonmg costs
The cost of the eqUIpment and the costs ofthe works, USD

CommercIal metenng of consumptIOn of electnc power, gas, hot and dnnkmg water
USD20,000

Techmcal metenng of consumptIOn of electnc power, hot water, compressed aIr, gas
USD 30,000
USD 15,000

CalculatIOn of the yearly energy savmg
PractIce show that after ImplementatIOn at the plant of an mdependent automatical system for
metenng energy consumptIOn and after mtroductIOn at the plant a system for controllmg and
plannmg energy costs, one can expect to have energy savmg not worse than 5 per cent
So, accordmg to the data of energy consumptIOn m 1997, savmg of natural gas WIll be

70,100 m3, that of electnc power - 386,200 kW h, that of water - 8,000 m3

For ImplementatIOn of the measure there IS planned to prOVIde a commercIal control of the
electnc power consumptIOn m 3 check-pomts, a commercIal metenng of gas consumptIon m 2
check-pomts, that of hot water - m 3 check-pomts, and that of drInkmg water consumptIon - m 1
check-pomt

wIth any standard pnmary transducers for measurements of flow rate, temperature and pressure
dIfferences that have rated output parameters, at the supplIers' (Heat Power Plants, heat and
power supply hnes, boller-houses) and at the consumers' (mdustnal plants, utIlIty objects) The
desIgn of ITEK-x20 meets the reqUIrements of RD-50-213-80, PR34-70-010-85, GOST 6651­
84 and R75MOZM



ECO #9 INTRODUCTION OF INFRA-RED GAS-FIRE HHEATING SYSTEMS IN

THE PRODUCTION BUILDINGS AT THE PLANT

DescrIption of the oopportumty

Steam IS no used for heatmg of productIOn bUIldmgs The total number of the heated bUIldmgs IS
11, their total volume IS 757,000 m3 and the total consumption of thermal energy IS 12,000 Gcal
It should be noted that the maximum need at the plant for heat, With takmg mto account the heat
for the dwellmg houses and canteen mcluded mto the system, IS 26 to 30 Gcal/h However, the
bOller-house does not prOVide the Said amount of the needed heat, ItS maximum production
capacity IS 16 Gcal/h So, m workshops electnc heatmg IS used As It was found from analySIS of
the plots of electnc loadmg at the plant for 1996-1997 that are shown m Fig A 9 1, a clearly
eVident wmter maXImum eXists accounted for by addItIOn of the load associated With startmg
electnc heatmg

P, thous kWh
800 _----------------------__

Fig A 9 1

One can see from FIg A 9 1 that m 1997 m January-March, November-December for the
purposes of electnc heatmg 1,022,000 KkW h were used and USD 44,300 were paid to the
energy supplymg company Though the reqUired temperature of the air was not prOVided m the
workshops A SImIlar data concernmg the energy effiCiency are the amount of natural data IS
141,000 m3 that cost USD 14,000

It IS proposed to mstall m BUIldmgs #1, 2, 3 and 6 mfra-red gas-fire heatmg systems The
proposed systems have several advantages as compared to the traditionally used systems

• savmg of natural gas IS 30 to 50 per cent,

• no need to move air streams, less "droughts" and creation of conformable conditIOns for
workIng whIle the thermosettIng temperature decreased by 5 to 10°C,

• qUick attaInIng the reqUired temperature In a room by heatIng first the floor, eqUipment,
clothes and then the air USIng convection from them,

• OppOrtunIty to prOVIde heatIng In separate zones where It IS reqUired by the processIng
schedule,
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• avaI1abIhty of automatIcal controllmg the temperature, and m partIcular prOVlSlon of a stand-
by heatmg m the non-workmg tIme and on week-days and days-off,

• sImple and easy operatlOn and mamtenance

In condItIons of not full loadmg of the productIon areas there IS proposed to heat not the whole
bUIldmg, but the workmg places only

CalculatIOn of the yearly energy savmg

Accordmg to the data from the plant (see AppendIx D) the heatmg needs m regard ofBUIldmgs #
I, 2, 3 and 6, wIth takmg mto account the losses m the hnes and excludmg the mr-and-thermal
gate, reqUIre the thermal energy Qheaa. BUlL =11,686 Gcal of heat or B1 =1,880,000 m3 of natural
gas (Table A 9 1) that IS consumed by the bOller-house

The thermal energy needed for heatmg purposes equal to 104 Gcal/hour IS not provIded now,
and currently ItS deficIt at the plant IS not compensated

It IS proposed to mstall on the walls at the corner of 45°, lower the crane hnes, from the both
sIdes of the bay m the locahty of the workmg places, WIth takmg mto account the deSIgned
values of the thermal losses m the bUIldmg, the followmg

• m the bays m BUIldmg #1 - 70 hIghly-efficIent heaters WIth the total thermal capacIty equal to
1,330 Mcal/h (1,540 kW),

• m the bays m BUIldmg #2 - 60 hIghly efficIent heaters WIth the total thermal capacIty equal to
1,140 Mcal/h (1,320 kW),

• m the bays m BUIldmg #3 - 40 hIghly efficIent heaters WIth the total thermal capacIty equal to
760 Mcal/h (880 kW),

• m the bays m BUIldmg #6 - 40 hIghly efficIent heaters WIth the total capacIty equal to

760 Mcal/h (880 kW),

The total mstalled capacIty of the heaters

Nnom. =3,990 Mcal/h (4,620 kW)

The maXImum gas consumptIon per hour WIll be

Bg2 =I he =210 212 =4452m3/h,

where I - the number ofthe hIghly effiCIent heaters, umts,

he - consumptlOn ofnatural gas per hour by the hIghly-efficIent heaters, m3/h

WIth takmg mto consIderatlOn the stand-by mode the gas consumptIon m WhICh IS 30 per cent of
the consumptlOn m the mam operatIOn mode, the gas consumptlOn m the heatmg penod w111 be

Bg = Bg2 [114 (t1 + k3 t2) +k3 24 51J = 4452 [114 (8 + 03 16)+ 03 24 51J =
813,000 =813 thousand m3

,

where t1, t2, 24 - the tIme of operatmg the heatmg system m the mam operatlOn
mode, m the stand-by operatlOn mode on the workmg days and m the stand­
by operatIOn mode on days-off, respectIvely, hours,

114 51 - the number of the workmg and non-workmg days m the heatmg
penod for Odesa Oblast, days,

k3 - the coefficIent of the thermal energy utIhzatlOn for the heaters m the stand­
by operatIon mode, k3 = 0 3

The gas savmg WIll be

Sgas =B1 - Bg=1880 - 813 =1,067,000 m3
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Spp =CICo = 48,8001200,534 = 024 year,

or, m other words, ImplementatIon ofthe proposal WIll be paid back m one heatmg season

The costs on cornrnissIOmng (the project cost, the gas supply, the costs of the mstallatIOn works)
works we set equal to CcommlS =USD 20,000

Total costs

Commlsslonmg costs

We propose to use hIghly-efficIent heaters mfra-red heaters from the company "Schwank"
that operate on natural gas of low pressure

The cost ofthe eqUipment

Co =I CHEH =50 576 =USD 28,800,

C =Co + Ccomm/S. =28,800 + 20,000 =USD 48,800

AS It was already mentioned above, the plant lacks some thermal energy to meet ItS productIOn
needs, so, as an example, we can use for companson mstallatIOn of an addItional bOiler of the
water-heatmg type KVG-7,56-150 wIth the total cost of the eqUipment wIth the VAT equal to
USD 80,000 ConstructIOn, mstallatIOn and adjustment works are :;:,' USD 50,000 All m all It IS
USD 130,000 However, m our calculatIOn we take mto account only the costs on mstallatIOn of
the heaters

EstimatIOn of the Simple payback period

- So =USD 200,534

- Cl =USD 48,800

CHEH - the pnce on a hIghly-efficIent heater wIth takmg mto account the VAT,
USD

The yearly savmg of costs on energy resources

The cost on cornrnissIomng the heaters

SImple payback penod

Loadmg of the productIOn faCIhtIes m 1997 was 12 per cent The number of the workmg places
m the workshops decreased correspondmgly To mamtam the productIOn actiVIties It IS proposed
to mstall m the bUIldmgs 50 mfra-red heaters

Then B~2 =50 212 =106 m3/h, N:om. =1,100 kW

B~ =106 [ 114 (8 + 0 3 16) + 03 24 51 J =193,600 m3

Savmg of natural gas m thIS case WIll be

S~ = Bl- B~ = 1,880 -1936 =1,686,400 m3

Calculation of the yearly savmg on energy resources

The cost of the thermal energy reqUired for heatmg the Said workshops

WSThE =QsH CThE =11,686 376 =UAR 439400 =USD 219,700,

where CThE - the net cost of 1 Gcal ofheat, hrn

The cost of the natural gas used for the mfra-red heatmg IS

WSGH =B G C2 =1936 99 =USD 19,166

Where C2- the cost of 1,000 m3 of gas, USD

The yearly savmg of costs So =WSThH - WSGH =219,700 - 19,166 =USD 200,534

Savmg ofcosts m companson wIth the electnc heatmg

Scosts= 443 -1916 =USD 25,140

where
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Table A 91

Productton Calculated SpecIfic rate of thermal Needs for the

Workshop #
area,

Volume,
room energy consumptIOn for the heatmg

m2
m3 x 103 temperature, heatmg purposes, purposes,

°C kcal/(h m3 0c) Gcal/year

Buddmg #1 (l7-M hIgh)

03 4,020 6834 16 04 1,070

04 1,760 2992 16 04 470

05 5,040 8568 16 04 1,342

07 3,000 51 0 16 04 800

Total 3,682

Bmldmg #2 (l5-m hIgh)

08 10,470 1570 16 04 2,460

15 12,100 181 5 16 04 2,843

10 3,060 459 16 04 720

Total 6,023

Bmldmg #3 (8-m hIgh)

Tool Workshop 1,620 1296 16 045 228

Reparr& 2,010 160 16 045 282
Mamtenance

Workshop

Workshop for 1,550 124 16 045 218
Consumers' Goods

Total 5,180 728

BUIldmg #6 (13 5-m hIgh)

Workshop for parts 5,930 80,0 16 0,4 1,253
for the thermoplastIc

automates

Total 1,253

The sum 11,686
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ECO #10 OPTIMIZATION OF THE SYSTEM OF COMPRESSOR PLANTS

DeSCrIptIOn of the opportuDlty

The aIr source for the plant If the central compressor statIOn wIth aIr compressors Currently, as
the need for productIon of compressed aIr decreased, only one compressor IS m use, usually of
VP-50/8-type, coolmg of whIch reqUIres 6 m3/h of water The compressor statIon coolmg system
IS desIgned on the total coolmg water flow-rate of 60 m3/h and It conSIsts of two loops Loop 1­
a servIce tank - a water pump of 6K8-type wIth the productIOn capacIty of the electrIc dnve
equal to 22 kW h, productIVIty of60 m3/h - compressor- accumulatmg reservOIr of 25 m3, Loop
II accumulatmg reservOIr - water pump of 6K8-type - spray-coolmg pond - a servIce tank The
pump cycle of Loop I IS a contmuous for 9 hours per day, that for the pump m Loop II sWItches
on for work for 15 mm to empty the accumulatmg tanks every 40 mm

It IS proposed to make the parameters of the pump m Loop I match the real need of the
compressor statIOn, for that the pump of K81l8-type wIth the followmg parameters the
maxImum productIOn capacIty IS G =15 m3/h, the power capacIty of the electnc dnve IS P =15
kW, WhICh WIll allow to decrease the consumptIOn of electrIc power for the purposes of coolmg
the compressor statIon wIth the pumps m Loops I and II

CalculatIOn of the yearly savmg

It takes Pump m Loop 140 mmutes to fill the accumulatIon reservOIr of V =25 m3 Usmg the
charactenstIc for the pump of 6K8-type we WIll find that the pump consumed N] =12 7 kW at
the prodUCtIVIty of G =34 m3/hour

ElectrIc power consumptIon by a pump of6K8-type m Loop I

W] =N] /] n =12 7 9 252 =28804 kW h/year,

where N]- the power consumed by the pump at G = 34 m3/hour, kW,

/]- the tIme ofoperatmg the pump per day, hour,

n - the number ofthe workmg days m a year, day

Electnc power consumptIOn by a pump of K81l8-type

W2 =N2 /] n =0 7 9 252 =1,588 kW h/year,

where N2 - the power consumed by the pump at G2 =6 m3/hour, kW

ConsumptIOn of electnc power by a pump of 6K8-type m Loop II, If m Loop I a pump of 6K8­
type works, IS

W3 =N3 /2 n =17 25 252 =10,710kWh,

where N3 - the power, consumed by the pump at G3 =100 m3/hour, kW,

t2 - the tIme of operatmg the pump per day, hour,

ConsumptIOn of electnc power by a pump of 6K8-type m Loop II, If m Loop I a pump of K/18­
type works, IS

W4 =N3 t3 n =17 05 252 =2,142 kW h,

where /j - the tIme ofoperatmg the pump per day, hour

The total electnc power savmg IS

W = 28,804 + 10,710 -1,588 - 2,142 = 35,784 kW h

CalculatIon of the yearly savmg of costs



Savmg of costs m the pecumary umts, If 1 kW h costs usn 0044

Sg =W 0 044 =35,784 0044 =usn 1,575

CommissIomng costs

The cost of the pump of K 81l8-type - Cl = usn 270

The costs of the mstallatIOn works are mSIgmficant, and they WIll be fulfilled by people from
the plant personnel

EstimatIOn of the sImple payback perIod

Yearly savmg of costs - Sg =usn 1,575

CommIssIomng costs - Commls costs =USD 270

SImple payback penod

spp =Commls costs/Sg =270/1,575 =0 17 year (2 months)
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Simple payback perIod

USD 4,500 I USD 5,104 = 09 year

ECO #11 MONITORING AND OPTIMIZATION OF THE POWER CAPACITY

OF THE ELECTRIC POWER CONSUMING PLANTS AND MACHINES

The costs of orgamzmg and carrymg the momtonng and analySIS of the effiCIency of the
eqUipment loadmg (set) - USD 3,500

The total costs - USD 4,500

- 7,723,000 kW h

- USD 44

-15%

5 Decreasmg m the costs

7,723,000 kW h 0015 =116,000 kW h

CalculatIOn of the yearly savmg

I Yearly electnc power consumption accordmg to the data for 1997

2 1,000 kW hcosts

3 Expected decreasmg m electnc power consumptIOn

4 Expected savmg

DescrIptIon of the opportuDlty
Accordmg the data for 1997, the basIc manufacture consume about 69 per cent of the total
amount of the electnc power consumed by the plant, WhICh IS 5,309,000 kW h per year that cost
USD 233,000

116,000 44 =USD 5,104

Proposed eqUIpment and ItS cost

One set of portable mstruments a sort of "2000 A Wattprohe" or "Power Factor Meter, TIF
2300", WIth takmg mto account the overcast costs and the transportatIOn costs - USD 1,000

One of the baSIC consumers of electnc power IS electnc dnves for the processmg, pumpmg and
ventilatIOn eqUipment

In the process of operatIOn of the plant, If motors faIled, they were replaced WIthout takmg mto
_ account-the nomInally reqUIred capacIty As It was shown by the measureP1ep t s of-power on

Feeder #5 supplymg power mto the pattenng workshop and mto the repaIr and mamtenance
workshop, the Installed deSIgned capacIty of the motors IS used on 15 to 30 per cent

At the plant there are provIded 16 transformer substatIOns of 6/0 4-kV type, 36 compensatmg
deVIces WIth the capaCIty of 7,690 kVA, mductIOn and weldmg plants WIth electnc furnaces,
tanks for electnc platmg, etc The total capaCIty of the electnc eqUipment mstalled at the plant IS
73,300KkW

It IS proposed to mtroduce at the plant operatIOn control of the power that IS actually consumed
by the electnc eqUipment usmg for that a set of portable mstruments and by measunng the power
factor ImplementatIOn of the proposed measure WIll allow to carry out momtonng of the actual
load of motors, analyze theIr effiCIency and orgamze theIr planned replacement WIth more
effiCIent ones ImplementatIOn of thIS proposal WIll permIt to save mot less than 1 5 per cent of
electnc power that IS used for the processmg needs dunng a year
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DeSCriptIOn of the opportuDlty

ECO #12 THERMAL INSULATION OF THE HOT WATER ACCUMULATING

TANK

CommISSIOnIng costs

The cost of the msulatIOn for 630m2 of the tank surface, If 1 m 2 of the msulatIon costs

7:- the operatIon tIme of the accumulatmg tank, hour,

7:=24 nheaL +3 nnonheaL=24 114+3 140 =3,156 hours,

where nheat - the number of the workmg days m the heatmg penod, nheaL = 114 days,

nnon heaL - the number of the workmg days m the non-heatmg penod, nnon heaL = 140 days
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- 63 10 = USD 630 0

- USD 1260

USD 10 and the deposItIOn method IS to be used

The overhead costs (set as 2(1%)

Qcons = 11 52 63 (70 -18) 3,156 10-6 = 1191 Gcal

The specIfic consumptIOn of gas m the boller-house IS h = 162 m3/Gcal

The gas savmg WIll be

Sg = Qcons. h = 119 1 162 = 19,290 m3/year

CalculatIOn of the yearly savIng of costs

Savmg of the costs on natural gas, If 1 m3 of gas costs 0 099

19,290 0099 = USD 1,910 per year

Lb =8 4 + 0 06 (tsurf - tambaver) = 84 +006 (70 -18) = 1152 kCal/(m2 hOC),

F = 630m2 - the area ofthe heat exchange,

tsurf - the temperature ofthe tank surface, tsurf = 70°C,

tamb aver - the average ambIent temperature for a year m the space of the accumulator, tamb
aver = 18°C,

CalculatIOn of the yearly energy savIng

The total area where thermal msulatIOn IS absent IS
F = 630m2 The thermal losses mto the envIronment IS determmed by means of the formula

Qcons =Lb F Ltt 7: 10-6, Gcal,

where Lb - the coeffiCIent of thermal release IS

In the boller-house of the plant a hot water accumulatmg tank IS mstalled wIth the volume of V =
228m3 that performs the function of the deaerator of the stream bOIler and IS also used for
condensate collectmg, The total external area ofha tank IS F =630m2 Currently the tank IS not
msulated The temperature of the external surfaces of the tank vanes from 60 to 80°C There are
losses of heat mto the envIronment through the non-msulated tank walls

It IS proposed to provIde msulatIon of the tank by spraymg foam polyurethane wIth ItS covenng
WIth the alummum pamt followed, WhICh WIll decrease the thermal losses mto the enVIronment
by 90 to 95 per cent



7560/1,910 =04 year

EstImation of the simple payback perIod

Yearly savmg

CommIssIOnmg costs

SImple payback penod
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Total - USD 7560

USD 1,910

USD 7560
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APPENDIX B PRELIMINARY SPECIFICATIONS

B-1



- - - - - - - - - - - - - - - -- - - - - -
SpecIficatIOns for the eqUipment to be supplIed to OJSC "Presmash"

Table B I

~
--C-...

Measure (due EqUipment Type Manufacturer, Basic Quantity reqUired Pnce Dehvery cost Notes
to Section 7) model country parameters

Umt Quantity DAR USD DAR USD

1 2 3 4 5 6 7 8 9 10 11 12

ECO#l Non-contact mfra red Model PM3L3SZ Company Raytek USA t =-20 + umt I - 1600 - 1600
pyrometer + 1000°C

LH3M= 10M

Power analy rer Model Company "Dranetz umt I - 5,000 5000
DRANETZ Technologies Inc USA

Portable anemometer Model 444HT Company 'Kurz Instruments, umt I - 1,300 - 1,300
Inc USA

Tester Model 87 Company Fluke Mig Co umt I - 500 - 500
Inc USA I

Power factor meter Model Company TIF Instruments, umt I 600 600

TIF 2300
Inc, 9101 N W 7th Avenue

Post Office Box 1338 Miami
Flonda 33238 9990

Watt Meter Model Company TIF Instruments, umt I - 600 - 600
TIF2000A Inc 9101 N W 7th Avenue

Post Office Box 1338 Miami
Flonda 33238-9990

ECO#2 CombustIOn analyzer ENERAC - 2000 Energy EffiCiency Systems, Gases whose umt I - 5,000 - 5000
Inc, 1300 Shames Dnve content IS to be

Westbury NX 11590 USA analyzed 02
C02 S02 NOx

ECO#3 Water-heatmg boiler KV-0,1 GN JSC Ukrkotposervls' umt I 4,940 2500 4940 2500
Donetsk City, Ukrame

ECO#4 Thermal msu latmg matenals Glass fiber With the USA t = 150°C m 122 195 105 2380 1280
for steam plpelmes casmg of alummum

Thermal msulatmg matenals Foampolyuntan OJSC Vasylklv Plant/or t = 100°C m 112 159 8 1780 900
for the hot water supply Refigerators ,
pipelines

Vasylklv Town Kylv RegIOn

72 Soboma Str , Ukrameg 72
YKpaHHa



- - - - - - - - - - - - - - - - - - - - -
"'<. 1"

J

Table B 1 (cant)

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

ECO#5 System for automatIc UKM62-0,4 U=04kV 8000
controlhng condensate plants

ECO#6 SodIUm hIgh pressure lamp DNaT 2503 OJSC PoItava Gas-Dlschargmg U=220V Unit 55 - 350 - 1925
wIth the startmg up devIce Lamps Plant

P=250W3 Zavodska Str Poltava
DNaT-100 3 Ukrame, P=250W Unit 95 - 300 - 2850

ECO#7 CombustIOn analyzer ENERAC - 2000 Energy EffiCiency Systems, Gases the content Unit I - 5000 - 5000
Inc 1300 Shames Dnve ofwhIch should

Westbury NY 11590 CiliA be analyzed 02
C02 S02 NOx

ECO#8 A set of technical mstruments ITEK (wIth USA R&P Institute Enerhlya+ 37 CommercIal and
for metenng and checkmg components) Peremoha Prospekt BUlldmg

technical
set I 20,000 20,000

energy consumption 22,
metermg

Kylv Ukrame 252056 set I 30,000 30,000

ECO#9 Infra-red gas-fire highly JR-50 P=22kW umt 50 576 46440
effiCIent heaters

ECO #10 Cold water pump K8II8 G = I5m3fh Unit I 270 270
P= J 5kW
U=380V
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C - 1



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

The results of measurements of parameters of gas combustIon m the two-chamber drymg furnace
by means of"BACHARACH" analyzer

Place of measurement

In the center of the In the center of the In the center of the
furnace at 2/3s ofthe furnace under the furnace under the

heIght ceIlmg ceIlmg

BACHARACH BACHARACH BACHARACH
MODEL CA300NSX MODEL CA300NSX MODEL CA300NSX

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

ID ID ID

SER NO VCO 512 SERNO VC0512 SER NO VCO 512

TIME 2145 TIME 2150 TIME 2152

DATE 14,04,98 DATE 14,04,98 DATE 14,04,98

FUEL NATURAL GAS FUEL NATURAL GAS FUEL NATURAL GAS

PRIMRYTEMP <C> PRIMRYTEMP <C> PRIMRYTEMP <C>
21 21 21

STACK TEMP <C> 271 STACK TEMP <C> 324 STACK TEMP <C> 314

% OXYGEN 15,0 % OXYGEN 14,4 % OXYGEN 14,3

% EXCESS AIR 232 % EXCESS AIR 202 % EXCESS AIR 198

% CARBON - % CARBON - %CARBON-
DIOXIDE 3,3 DIOXIDE 3,6 DIOXIDE 3,7

PPM CARBON - PPM CARBON- PPM CARBON -
MONOXIDE 23 MONOXIDE 39 MONOXIDE 55

PPMMOX 29 PPMMOX 30 PPMMOX 31

PPM SULFUR- PPM SULFUR- PPMSULFUR-
DIOXIDE 0 DIOXIDE 0 DIOXIDE 0

% EFFICIENCY 70,2" % EFFICIENCY 66,9" % EFFICIENCY 68,3"

% STACK LOSS 29,8" % STACK LOSS 33,1" % STACK LOSS 31,7"

TEST PERFORMED BY TEST PERFORMED BY TEST PERFORMED BY

~1



The results of measurements of the parameters of gas combustIOn In the boIler of DE-6, 5-13
by means of "BA CHARA CH" combustIOn analyzer, the steam pressure was 5 kg/cm3

Place of measurement

After the economIzer Before the economIzer Before the economIzer

BACHARACH BACHARACH BACHARACH
MODEL CA300NSX MODEL CA300NSX MODEL CA300NSX

.*.***.*****.****.***.**** ******••***********••***** **************.***********
COMBUSTION ANALYZER COMBUSTION ANALYZER COMBUSTION ANALYZER

ID ID ID

SER NO VCO 512 SER NO VCO 512 SERNO VC0512

TIME 1525 TIME 1540 TIME 1544

DATE 14,04,98 DATE 14,04,98 DATE 14,04,98

FUEL NATURAL GAS FUEL NATURAL GAS FUEL NATURAL GAS

PRIMRYTEMP <C> PRIMRYTEMP <C> PRIMRYTEMP <C>
25 27 27

STACK TEMP <C> 69 STACK TEMP <C> 218 STACK TEMP <C> 215

0/0 OXYGEN 197 0/0 OXYGEN 16,3 0/0 OXYGEN 167

% EXCESS AIR 499 % EXCESS AIR 323 % EXCESS AIR 362

%CARBON- % CARBON - % CARBON -
DIOXIDE 0,7 DIOXIDE 2,6 DIOXIDE 2,4

PPM CARBON - PPM CARBON - PPM CARBON -
MONOXIDE 379 MONOXIDE 1474 MONOXIDE 1420

PPMMOX 0 PPMMOX 1 PPMMOX 1

PPM SULFUR- PPMSULFUR- PPM SULFUR
DIOXIDE 7 DIOXIDE 27 DIOXIDE 32

% EFFICIENCY 77,3 % EFFICIENCY 71,5 % EFFICIENCY 69,5

% STACK LOSS 22,7* % STACK LOSS 28,S" % STACK LOSS 30,5

TEST PERFORMED BY TEST PERFORMED BY TEST PERFORMED BY
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I U,V Voltage on the buses of the 0 4-V DlstrIbutmg Device
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Results of measurements of parameters for the plots of the electnc loadmg for the group of drums m the

I tannmg workshop on 25 03 98 r ri
~~I



Results of measurements of electnc loadmg on June 25, 1997

Dayttme 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

P kW 300 300 250 250 250 500 500 700 1100 1150 1150 1500 1500 1500 1500 700 500 500 400 400 400 300 300 300

Q kVA 200 200 150 150 150 250 250 300 350 400 400 500 500 500 300 250 250 250 250 250 200 200 200 200

10 II 12 13 14 15 16 17 18 19 20 21 22 23 24 Day tune

The plot for loadmg at OJSC "Presmash" on June 26, 1997 (the mstalled capacIty IS 15,500 kW,
the maXImum loads at the peak moments are as follows 1,500 kW, A day =16,250 kW h,
Q = 7,150 kVA, cosrp = 0 4)

Results of mesurements of electnc loadmg on December 17, 1997

Day ttme 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

P kW 800 800 700 700 700 900 900 1000 1400 1200 1200 2200 2200 2200 2200 1800 1500 800 800 800 700 700 700 700

Q kVA 300 300 200 200 200 350 350 400 600 500 500 700 700 700 700 500 300 300 300 300 250 250 250 250

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 Day tune

The plot for the loadmg at JSC "Presmash" on 17 1297 (the mstalled capacIty IS 15,500 kW, the
maXImum loads at the peak moments are as follows 2,200 kW, A day =28,900 KkW h,
Q = 9,400kVA, cosqy= 0 31)
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---------------------

Summed up figures of electrIc power utilIzatIOn at OJSC "Presmash" lD 1997

Sort of energy Measure Months lD 1997

umt 01 02 03 04 05 06 07 08 09 10 11 12

ActIve kWhx Iff 78584 561 9 61787 4537 28946 30581 25466 10383 251 5 381 73 547 11 75595

ReactIve kVAr x Iff 5385 6533 513 8 375 1 3268 310 0 2759 868 2884 372 1 3227 6 1

Power factor 0825 0652 0769 0771 0663 0702 0678 0767 0657 0716 0861 0999-

'"~~
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APPENDIX D PHOTOGRAPHS OF THE PLANT
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Koprryc KOHCTpyHTopcKOrO 6IOPO "TIpeccMam"
BUIldmg ofher Deslgmng Bureau at "Presmash"

ropenKa rMr - 5M, yCTaHoBneHHaH Ha KOTne,n;E - 6,5/13
GMG- 5m Burner mstalled on DE- 6,5/13 Boller
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M3MepeHMe 3JIeKTpMIleCKMX rrapaMeTPOB OTXO,wnn;eM JIMHMM Koprryca ~ 5 T -8 c
rrOMOIIJ;bID rrpM60pa DRANETZ

Measurement of electric parameters of the output lme TP-8 m Bul1dmg #5
by means ofDRANETZ meter
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COCT05IHMe TepMOM30JI5IU;MM
Thermal InSUlatIOn state
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MCIIOJIb30BaHHe raJa ,[(lliI rrpe,[(BapHTeJIbHOM cymKH <pOPM
Use of gas for the prehmmary drymg of moulds
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COCT05IHMe TenJlOBhIX 3aBeCOB BOpOT npOM3Bo.n;CTBeHHoro Kopnyca
State of the thermal gate In the productIOn workshop
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COCTOHHHe BOpOT cymMJIbHOH KaMepbI
State of the drymg chamber gate
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COCTOHHHe 60HJIepa II KOH.n;eHcaTOOTBO,lJ;HbIX Y3JIOB BKOTeJIbHOH
State of the boIler and condensate trappmg assembles m the boller-house
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Currency rates of exchange

1 hnvma - local currency umt
Ihnvma = US$O 54 as ofDecember 1997

ConverSIOn factors

1 cal = 4 187 J
1 kcal = 4 187 kJ = 3 968 BTU
1 Gcal = 4 187 X 103 = 4 187 GJ
1 BTU = 1055 J = 1 055 kJ = 1 055 x 10 3 MJ
I tce (tonne of coal eqUIvalent) = 7,000 kcal 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 6 X 103 kJ = 3 6 MJ = 860 Kcal
1 MW=3 6x 103 MJ=860Kcal
1 kcal = 1 163 x 10 3

1 Gcal = 1163 kW= 1163 MW
1 kW= 136 HP
1 kW= 134hp

Pressure

1 kg/cm2 = 1 atm
1 atm= 101325 kPa=O 1 MPa
1 bar = 105 Pa = 100kPa = 01 MPa

Leneth

1 mm =0 03937 III = 0 00328 ft
1 cm = 0 3937 III = 0 0328 ft
1 m = 3937 III = 3281 ft

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

1 cm2 = 0 155 square III = 1 076 x 10 3 square ft
1 m2 = 1 55 X 103 square III = 1076 square ft

Volume

1 m3 = 3531 cu ft = 1000 I
11 = 35 31 x 103 cu ft
11 = 0 264 US gal



Heat content

1 kJ/kg = 0 43 BTU/lb
1 kJ/m3 = 2684 x 10 3 BTU/ell ft
1 MJ/m3 =26 84 BTU/ell ft
1 keal/m3 = 4,187 kJ/m3 = 0 112 BTU/ell ft

Temperature
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APPENDIX F ABBREVIATIONS
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barg - atmosphere gauge
°c - degrees Celcmm
cm2

- centImeter squares
OF - degrees FahrenheIt
g - gram
Gcal - glgacalone
h - hour
kcal - kilocalone
kg - kIlogram
kV - kIlovolt
kW - kIlowatt
kW h - kIlowatt hour
m - meter
m2

- meter squared
m3

- meter cubed
mIn -mInute
t - tonne
t/h - tonnes per hour
W - watt

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

ESCO
ECO
FIg
hrn
tel
USAID
VAT

ABBREVIATIONS

- energy servICIng company
- energy conservation opportumty,
- figure,
- hryvma,

- telephone,
- Umted States Agency for InternatIOnal Development,

- value-added tax,


