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SECTION 1

EXECU1TVES~RY

Cost-effectIve energy efficIency measures can result m large savmgs for an mdustnal enterpnse, thus
releasmg money spent on energy for other Important uses by the management ofthe enterpnse These cost
savmgs can help to make the enterpnse stronger, more productIve and more competItIve

One ofthe programs sponsored by the Unrted States Agency for InternatIOnal Development (USAID) IS the
Energy EffiCIency and Market Reform Project for RUSSia (Contract No CCN-0020-C-00-152-00) As part
oftlus proJect, a team of engmeers from East West Energy Agency m Moscow, led by Hagler Bailly carned
out site activItIes at the AD RIAT facIlrty m the Ivanovo RegIon Therr ObjectIves were to work WIth the
enterpnse personnel and techmcal personnel from Ivenergo and to IdentIfy opportunrtles for Improvements
m energy effiCiency ofthe vanous mdustnal processes at AD RIAT

Dunng the srte VISit, a vast amount of data was collected on the operatmg charaetensttcs ofthe fac:tlrty, the
eqUIpment mstalled, and the energy usage Metenng and measurements were done at key locatIons to
detemune the energy usage levels and operatmg efficIencIes of the eqUIpment All ofthIs mformatlon was
then analyzed by the energy efficIency experts and evaluated for areas of potential Improvements These
evaluations resulted m some recommendatIons for Implementmg cost-effectIve modIficatIOns to Improve the
energy effiCiency ofthe enterpnse

Based on the recommendatIons, the estImated overall savmgs for all energy effiCiency measures for AO
RIATIs 670 9 nullIOn rubles per year Table liS a summary ofthese recommendatIons The table shows
each recommended measure and mcludes the estImated costs and benefits, together WIth the SImple payback
for Implementmg these

The management of AD RIAT should reVIew these energy effiCIency measures and the costs and benefits of
each A deCISIon on the measures to be Implemented and the determmatIon ofthe financmg for these should
occur as soon as pOSSible Followmg that, the specificatIons for eqUIpment and busmess plans for
Implementation wl11 be wntten These WIll be used m the financmg arrangements Once approved the
energy effiCiency measures WIll be procured and mstalled

WhIle makIng the calculatIons related to the effiCIency of usmg vanous measures the followmg assumptIOns
were made

1 The recalculation ofthe savmg amount was done m natural terms WhIle usmg the savmg percentage
dunng the ImplementatIon of a specIfic measure the recalculatIon was done agamst a 1996 level of
consumptIOn

2 Dunng the translation ofthe savmg amount expressed m natural terms mto cost terms, the followmg
tanffs for energy resources that were apphcable when the energy study was performed were used

•
•
•

Electncrty 560 rubles per kW/h
3Natural gas 289 177 rubles/thousand m ofnatural gas

3Water ConSumptIon 317 rubles/m

\

3 Dunng the translatIon of rubles mto US dollars we used the exchange rate of 5700 rubles for each
USD
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Dunng the recalculatIon oftons of reference fuel mto thousands ofm3 ofnatural gas, we assumed that
natural gas heatmg value was at the level of 8000 Ccal/m3 ofnatural gas (reference fuel has heatmg
value of 7000 Ccal/kg)

3
Dunng the recalculatIOn ofheat losses m the heat supply system expressed m Gcal mto thousands of m
ofnatural gas we assumed that boIlers efficIency was at the level of 90%

Durmg the calculatIons of caprtal repayment bank mterest was not taken mto account (sImple
repayment)

Table 1
Recommended Energy Efficiency Measures for

AO RIAT

Description Units Annual Annual Cost of Simple

No of of Energy Savmgsln Measure Payback
Measure Measure Savmgs M Rubles M Rubles Period

1 Computerized system of metering Mwh 210 1179

and control tsf 2441 618

Tcm (gas) 2136

TCM (water) 102 32

Total 1829 185 1 year
measure

2 ThermallnsulatJon of Pipelines Tcm (gas) 694 10 20 6 months
BOilers etc

3 Installation of Steam Traos Tcm cas 890 257 114 < 1 month
4 Stop valve Inspection/repair Tcm gas 1 14/valve .
5 Combustion controls Tcm gas 356 104 513 6 months
6 Combustion controls of air/gas Tcm (gas) 356 103 2223 2 + years

ratIos
7 Installation of Stop valves Mwh 31 174 21 < 2 months

In major air ducts

Total for all Measures 6709 24586 5 months

* Savmgs depends on the number ofvalves replaced or repaIred
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SectIon 2

introductIOn

The purpose of conductmg the energy audrt at AO RlAT was to collect and analyze appropnate data and
mforrnatlon about the enterpnse and the energy usages WIthm the facility, then use thIs mforrnatlon to make
recommendatIons on cost-effectIve measures to mcrease the efficIency level ofthe plant The process
mvolved the collectIon ofhlstoncal use of electncrty, gas, coal and other fuels and then assocIated costs It
also mvolved some metenng and measurements ofkey energy usmg eqwpment at the facIlrty ThIS was
done usmg the most current and SophIstIcated energy audItmg eqUIpment available

UnIts and components for cars are mam products ofthe enterpnse Major technolOgIcal eqUIpment ofthe
enterpnse was manufactured m RUSSIa, there IS a small amount of Imported eqwpment ReqUlTements m
steam and hot water for technolOgIcal purposes as well as heat load ofthe heatmg and hot water supply
systems are met by the enterpnse s own boIler house

The purpose ofthe survey energy audrt IS the evaluatIon ofthe potentIal savmg of energy resources at the
enterpnse and the use ofthe findIngs to prepare recommendatIons for enhancmg effiCIency of energy use

A detaIled descnptlon of each project WIth the mmcatlon ofpossIble savmgs, necessary capItal costs and
penods of caprtal repayment are gIven m the sectIon "Recommended ProJects"
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SectIon 3

Enterpnse DescnptlOn and Energy Consumption

In order to better understand the overall sItuatIon WIth the enterpnse and It=s energy use, It IS unportant to
look at the charactenstIcs, operatIons, processes and energy reqUIrements ThIS sectIon proVIdes the
descnptIon ofthe enterpnse, followed by a descnptlon ofthe faCIlIty Itself, and then a descnpnon ofthe
energy uses and reqUIrements After that IS a descnpnon ofthe data collectIon from the measurements and
metenng that was done dunng the energy audrt

A Enterpnse Descnptlon

AO RIAT IS a metal processmg enterpnse of car mdustry that used to specIalIze m overhaulmg cars, buses
and m upgradmg unIts that they are made of, m makmg a small product lIne of spare parts

Over the recent years a drastIC decrease m mdustnal orders to upgrade cars and theIr unIts has taken place
due to declIne m demand for upgradIng works

The adrrumstranon ofthe enterpnse has taken some organIzatIonal and techrncal measures to help the
enterpnse enter a market economy, stabIlIZe the economIcal sItuatIon

1 A transfer to the output ofproducts for the Zavolzhsky Engme Factory (ZMZ) and Gorkovsky Car
Works (GAZ)

2 OrganIzatIOn ofoutput ofparts and unIts for GAZ cars and unIts for theIr further sales through retaIl
network

3 OrganIzatIOn of a techmcal mamtenance servIce for domestIcally produced and unported cars

4 RetoolIng the productIon by establIshmg a shop to produce lumber products, a sewmg shop to make
beddIng and sewmg goods, a factory bakery to make bread

5 Openmg shops to sell foodstuffs and manufactured goods, establIshment ofa car and fillmg statIon

B FacIlity DescnptIon

The facIlrty at AO RIAT mcludes the followmg major structural dIVISIonS

• Shop ofrebuIldmg and makmg parts (SRMP)
• Shop of rebuIldIng engme parts (SREP)
• Car repaInng sectIon
• Car techrncal maIntenance statIon
• Sewmgshop
• Lumber workmg shop
• RepaIrS and constructlon shop
• ChIefmechamcal engmeer department

• Bakery
• InstrumentatIon shop
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• TransportatIOn shop
• Boiler house
• Compressmg house

The total area ofthe enterpnse IS 40,968 m2
, the productlon area IS 18,851 m2

The followmg IS a bnef descnptIOn ofthe enterpnse dlVIsions

The shop ofrebuIldmg and makmg parts produces unrts and parts for the Zavolzhsky Engme Works and
Gorkovsky Car Works as well as spare parts for sales through retail networks

Mam products ofthe shop are water pumps, clutches, engme pIstons, gear boxes, sockets for dlrectmg
valves, Immgs for cylmder heads, etc

The shop has a stock ofaggregate and metal-cuttmg machme-tools, dlgrtal control machme-tools, a cold
stampmg sectIon, a thermal sectlon eqUlpped wrth HFC unIts, electncal heatmg furnaces from 30 to 100
kW as well as an electrolytIc bath for hardenmg gears m salty melts a forge shop eqUlpped wrth gas heatmg
furnaces, a castmg sectIon for castmg pIg-Iron mto molds eqUlpped wrth electncal cruCIble furnaces, a
weldmg and fusmg sectIOn equIpped wrth a unIt for fusmg parts m the med1um ofcarbon dloXlde, a unIt of
short-CIrcuIt arc surfacmg, gas and electncal manual weldmg statIons

The shop for rebulldmg engme parts makes upgrades ofengmes ZMZ-53 and GAZ-52 as well as
manufactures spare parts and unIts

The shop IS eqUlpped wrth general purpose metal-cuttmg eqUlpment and specIalIzed equIpment for
rebUlldmg and rnakmg engme parts In addrtIOn to thIs, the shop mcludes a sectlon for upgradmg a ZMZ
402 engme supplIed to Ulyanovsk Car Works to be mstalled m specIal cars, thIs sectIon IS eqwpped wrth a
hIgh-preCIsIon processmg center 15-8000, dlgrtal control machme-tools, speCIal stands for testmg engmes, a
galvanIC sectIon that performs Iron platmg and phosphate coatmg ofparts dunng theIr repalfmg and
manufactunng

The sectIOn ofcars repairs makes weldmg and fittmg works to repaIr car bodles on a custom-made baSIS
and makes custom-made consumer goods (stoves for saunas, metallIc garages, vans for trucks)

The statIOn oftechmcal mamtenance mamtams cars of all brands produced m the country and abroad and
performs the followmg types ofwork washmg, dlagnostlcs repalfmg and adjustment of mstruments,
replacement ofparts, unIts and aggregates

The statIon IS eqwpped wrth 8 electncal and mechanIcal hOlstmg mechanISms, metal workmg machme tools,
car washmg posts, vanous dlagnostlcs deVIces

The sewmg shop makes beddmg, and Implements orders for rnakmg sewmg goods ofhght cloths The shop
IS eqUlpped WIth machmes for cuttmg and rewmdmg matenal as well as all lands of sewmg machmes

Lumber workmg shop specIalIzes m makmg door and wmdow frames for reSIdentIal many-flat buIldmgs
The shop has two dry kllns for lumber drymg All eqUlpment for rnakmg frame parts, theIr pamtmg has
been manufactured m Germany and IS ofhtgh qualrty
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The chIefmechamcal engmeer department perfonns mamtenance and repamng ofmetal-euttmg
eqwpment, hftmg and transportatIOn eqwpment, transformer SUbstatIonS, eleetncal gnds, mdustnal
ventIlatIon systems The shop IS aSSIgned the task ofproVldmg the enterpnse wrth electnc power, steam, hot
and cold water, compressed aIr

The mstrumentatlon shop makes and repaIrs eqwpment, fixtures, cuttmg measunng tools, as well as off
SIze eqwpment The shop IS eqUIpped mostly wrth metal cuttmg machInery

The supervISIon over the productIon actIVIty ofthe enterpnse IS unplemented by the productIon and dIspatch
department headed by the deputy General DIrector for productIon by performmg a daIly management ofthe
shops and sectIon operatIon

The productIon process for Implementmg productIon tasks IS controlled, coordmated and regulated at the
operatIve meetmgs

The productIon department develops a productIon annual plan WIth the breakdown ofworks on a quarterly
baSIS on the baSIS ofthe contracts concluded WIth the consumers ofthe products and IS sent to the shops and
the sectIOns ofthe enterpnse after It IS approved by the General DIrector

In the past dunng the manufacture ofthe products for upgradmg cars and unIts, the deSIgn work was
performed by KTB ofthe RUSSIan AutomobIle Mmlstry and the technIcal department of AO RIAT At the
moment all developments are conducted by the engmeenng center ofAO RIAT and sometunes the work IS
performed on the baSIS of contracts concluded WIth outSIde deSIgn companIes

PRODUCT OUTPUT

Table 2 presents mformatIon on the productIon and financIal actIVIty ofthe enterpnse

Tables 1-3 ofthe AppendIx present data ofthe product output m 1994-1996

Table 2 Mam Performance Factors ofthe Enterpnse m 1994-1996

# Item Umt 1994 1995 1996

1 Producuon outout ml rubles 12996 30940 34438
2 Profit from sales ml rubles 3378 576 232
3 FIXed assets ml rubles 6140 18963 36462
4 Average number ofpersonnel Person 804 751 579

mcludmg mdustnal and production Person 698 674 533
personnel

6 Labor producuVlty Thousand 18619 45905 64512
rubles/pers

7 Average revenue per one employee Thousand rubles 1084 3465 6878

Water pump 4022 and clutch G-24 account for almost three quarters ofthe product output ofthe enterpnse
m cost tenns FIgure 1 shows dynamICS ofthIS product output by months of 1996
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Figure 1 Dynamics ofthe Main Product Output In 1996

month 0[1996

-lORIAT

I:JWaterpump IlIClutchG24 DTOTAL

The data presented shows that the productIon at the enterpnse IS stable and there IS a clear tendency for
growth

C ENERGY CONSUMPTION

Table 3 shows data on the consumptiOn ofnatural gas, eledncrty and crty water mnatural terms and cost
terms

Table 3 Consumptlon ofNatllral Gas Electnclty and City Water at the Enterpnse In

Natural Terms and Cost Terms

# Item 1991 1992 1995 1996
1 Product output nulhon rubles 378 12966 3094-0 34438
2 Boiler and furnace fuel consumptIon n/a 3837 3790 4068

tons of reference fuel
the same 10 nulhon rubles 0406 213 3 5154 10825

3 ElectrIc power consumptIon n/a 4620 4244 4214
thousand kW/k
the same 10 nulhon rubles 0598 3145 10007 17819

4 Water consumptIon thousand m
J

n1a 165 197 2019
the same 10 nulhon rubles 0103 543 1957 406

The dynanucs ofthe energy costs growth over the penod of 1991-1996 IS presented m Table 4 and Flgure
2
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Table 4 Ratto a/the Share a/Energy Costs to the Total Output (0/6)

AORl..J.T

Enerl!Y resource 1991 199./ 1995 1996
Electricltv 16% 24% 32% 52%

BotIer and furnace fuel 11% 16% 17% 31%

City water 03% 04% 06% 12%

TORAL all energy resources 30% 44% 55% 95%

Fzgure 2 The Share a/Energy Costs m the Total Output (0/6)

III

10%

8%

6%

4% 30'1

2%

0%

1991

44'1

1994 1995 1996

Deily water

DBader andfurnace fuel

DElectrzcltv

Therefore, we see a stable tendency for growth as regards the share of costs for energy resources relatIve to
1991, m 1994 It mcreased by 1 47 tunes, m 1995 - by 1 83 tunes, m 1996 - by 3 16 tunes

It IS possIble to forecast WIth a htgh degree of probabIlIty that m the future the tanff for energy resources
wtll mcrease which Will result m an mcrease of financial expendrtures

Energy Resource ConsumptIon In 1996

In 1996 the share of energy resources to the output amounted to 9 5%, at the same tune electncIty costs
accounted for more that half of these costs (5 2%) Other costs m the order of decreasmg are as follows
boIler and furnace fuel (3 1%) and cIty water (l 2%)

Table 5 presents data on energy resources consumptIon at the enterpnse m 1996 m natural terms and
dynamICS of fuel consumption and elecmcIty consumptIon m 1996
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Table 5 Energy Resources ConsumptIOn In 1996

fAT

# Resource VOlt Consumed amount by months
1 2 3 4 5 6 7 8 9 10 11 12 year

1 Fuel tons ofstandard 537 509 726 307 107 201 166 161 194 257 360 543 4068

fuel

2 f1ednuty Thousand kWh 4056 4408 3533 3\62 2756 276\ 2602 3062 3066 425 ~ 384 464 4213
2 4

3 Crtywater Thousandm
J

166 187 227 \79 \64 136 169 \67 \83 \79 \44 118 202
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Metenng Energy Resources ConsumptIon

AO RIAT has hnuted supplIes of gas, water and electnc power, a hnuted supply of energy resources IS set
for each enterpnse of Ivanovo based on calculatIons submrtted to the utI1rty enterpnse

CommercIal metenng at the enterpnse deals WIth

o Electnc power consumptIon

ElectncIty supply to the enterpnse IS made along cable hoes from the substatIon Iv-2 of Ivenergo, the
settlement of accounts IS done m accordance WIth the readIngs ofthe meters-adders-ERSrmk 32
(actIve and reactlve power) mstalled on the feeders F608 and F624

L Natural gas consumptIon

Ivanovogorgaz IS a natural gas supplIer, payments are made on a monthly basIs m accordance WIth
the readIngs of~e meter RG-600 mstalled at the gas dIstnbutIon statIon WIth a tranSmISSIOn capacIty
of up to 2000 m /hour It IS necessary to note that when the survey ofthe enterpnse was bemg
conducted the gas meter was faulty and payments for natural gas consumed were made based on the
readIngs ofthe gas supplymg organIzatIon

C CltV water ConSumptIon

Gorvodokanalls a water supplIer dehvenng the water through four connectmg lmes each ofwhIch
has an mstalled water meter

A system of recycled water supply to cool compressors ofthe compressmg statIon and freezers ofthe
canteen was mstalled, It reduced the cIty water consumptIon The recycled water supply system uses
a coolmg tower the operatmg condItIons ofwluch may be recognIzed as unsatIsfactory, a questIon on
Its rehabilitatIon or constructIon ofa new coolIng tower has been raIsed

::J ConSumptIon ofheat generated by the enterpnse boiler house

The boiler house IS eqUIpped WIth 3 steam boilers, there IS no metenng of steam supplIed to the on
srte consumers Annual output ofheat power IS determmed on the baSIS ofnatural gas consumed,
bOIlers capacIty and theIr effiCIency whIch IS, m fact, a very approxnnate evaluatIon ofthe quantrtyof
heat generated

The lack of metenng ofenergy resources at the enterpnse IS a major problem m the field of energy
effiCIency It IS known from expenence that a lack of a modem computenzed system of complex energy
resources metenng not only makes the work ofthe departments more dIfficult (for example, dunng the
preparatIon of request for energy resources supply) but also makes analysIS and forecastmg ofthe energy
facIlIty development and the enterpnse ImpossIble
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D Energy Audit Data Collection

Some ofthe h]stoncal mformat]on gathered dunng the energy audrt IS shown m F]gure 3 The graph of
1996 data shows

:J Dynanucs of ofenergy resources consumptIon by the enterpnse m 1996 m absolute terms
o Dynarmcs ofthe product output by the enterpnse In thIs case to get representative data, the amount of

product output IS presented m 1995 average pnces

FIgure 3 DynamICs of the Product Output (m 1995 pnces) and Energy Resources
ConsumptIOn In 1996

500000

s
CI)

..921500000 -Cl

2
c:

1000000 .,g
E

CIl
Q)
o
i:::

2500000 Cl..

~-2000000

3500000

3000000

••••..
••

..•

~ 800
:.:

(")

E: 700
l:J
c:
~ 600
::J
2
~ 500 ..
§.. ...

!4oo~
Q) ~

::J
-...;; 300
Q)
oc:
~ 200
~
~

'0 100

CIlc:
..2 0 +--~--r---,...----r-----r----r---.----r---,.----,--+ 0

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

--0-

a

BOiler and furnace fuel, tons of reference fuel

Electnclty, thousand kW/h
CIty water, thousand m3 (x10)

Product output m 1996 (m 1995 pnces), m""on rubles

It ]S dIfficult to analyze the structure ofthe energy ConSumption by the enterpnse smce the conswnpt]on of
any gIVen energy resource does not, apparently, correlate wtth the output ofmajor products
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THERMAL TECHNICAL EQUIP1\'IENT

The source ofheat at the enterpnse IS a bouer house eqUIpped wrth three steam bouer unIts Generated
steam wrth the pressure of up to 4 5 atmospheres I IS used at the enterpnse for the followmg purposes (m %
to the total output)

o Heatmg 40%
o Hot water supply 40%
o TechnologIcal purposes 20%

Boder House and CommumcatJons Lmes

MAJOR EQUlP1\'IENT OF THE BOILER HOUSE

Three steam bouers, two bollers DKVR 6 5/13 and one boIler DKVR 25/13 manufactured by B1ysk BoIler
Factory are mstalled m the bouer house ofthe enterpnse

Major consumers ofthe steam generated mclude the heatmg system ofthe enterpnse and the hot water
supply system, steam consumptIOn for technologIcal purposes IS mS1gmficant

The followmg eqwpment IS mstalled m the bouer house

:::J three boIlers for heatmg dehvery water of the heatmg system
o two bouers for heatmg water ofthe hot water supply system

BOILER OPERATION

Botlers operatIon IS conducted manually by changmg gas and au pressure before the burners Gas-au ratIO
IS mamtamed m accordance wrth the mode charts of the boIlers, but au pressure deVIces have such ranges
and resolutton that do not allow the operatmg personnel to mamtam the mode m accordance wrth the mode
chart (not only m case ofparttal loads) It IS also necessary to emphaSIze that there are no steam flow meters
mall botlers, the personnel bases rts work on the pressure ofthe steam supphed

RESULTS OF THE BOILER TESTING

Testmg ofbouer DKVR 6 5/13 rg # 4898 was conducted m Apnl4, 1997 It mcluded measurements of flue
gases content before and after the econorntzer, percentage of 02, CO, NOx, S02, as well as the temperature
ofwaste gases Electron1cal gas combustIon analyzer BACHARACH ofthe 300NXEB model was used
Necessary readmgs ofthe flow meters and pressures were taken flom the deVIce control panel

"The techmque" for makmg measurements mcluded the followmg standard procedure

o Takmg 'photographs' of the eqUIpment operatIon wIth the aIm ofevaluatmg how the personnel
followed the mode chart ofthe boIler umt operatIon

1At the moment of the study performance steam pressure behind the bOiler was 4 5 atmospheres based
on the readings of the deVice Installed Steam pressure In the bOilers did not exceed 3 5 atmospheres
based on the readings of the deVices Installed
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o Settmg the bOller mode that would correspond to the mode chart (m the event the personnel does not
follow the mode chart) or the Opturuzatlon ofthe combustIon mode WIth the amI of checkIng Ifthe mode
chart was prepared correctly

The results ofthe tests and heat losses calculatiOn are present m Table 4 ofthe AppendLx

The testmg ofthe boIler DKVR 2 4/13 was conducted m June, 24 and the results ofthe testmg are presented
m Table 5 ofthe AppendIx

The followmg general ConclUSIonS can be made based on the results ofthe botlers testmg

1 The personnel mamtamed the operatIon mode ofthe botler unrt that was smIdar to the mode chart (the
column 'Mode Photography") It IS necessary to emphaSIZe that avaIlable control mstrumentatIon
deVIces and regulatmg fixtures do not allow the personnel to follow the mode chart accurately

2 OptlnIlzatlon ofthe combustIon mode conducted WIth the help ofthe gas combustIon analyzer allowed
to mcrease effiCIency ofthe botler unrts by 1 25% and 25% respectIvely due to decreased losses WIth
waste gases

3 Heat losses WIth chemIcal underfirmg are practIcally absent Losses ofheat mto the atmosphere q5 are
wrthm standard values

CONDITIONS OF THE THERMAL INSULATION

As a result of a VIsual survey ofthe steam dIstnbutlon system, data on the avatlabtlrty of msulatlon and rts
condrtlons was gathered In accordance WIth the estmIates ofthe workIng group, nearly 100% ofthe
pIpelmes are unmsulated Only steam pIpelmes WIthm the botler house have msuiatlon Not a smgle gate
and not a smgle flange avatlable have msulatIon All analyzed botlers ofthe enterpnse except for a "fast"
botler ofthe hot water supply system as well as hot wells do not have external thermal msulatlon
Dunng the performance ofthe works aImed at conductmg the energy study, a complete lack of steam traps
at the steam conSUmIng unrts was Identrfied Two heatmg botlers, two botlers ofhot water supply and two
steam dry kIlns ofthe lumber workIng shop may be referred to major steam conSUmIng unIts In the recent
past steam was used fortechnologtcal purposes (washmg machmes), but rts share IS small (less than 10%)
and IS constantly decreasmg, as the experts thmk, rt can be neglected

Not a smgle unrt has a steam trap Not a smgle botler IS eqwpped WIth the mdIcator showmg the level of
condensate m the unrt In connectIOn WIth thIS, certam part of steam IS not used properly m the unrts and
"flIes" through them The sItuatIon IS aggravated by the fact that the length ofthe condensate lmes from the
unIts to the hot wells IS small (rt does not exceed 40 m) Flymg steam that does not have tune to condensate
m the condensate lmes gets to the hot wells and through therr exhausts rt gets mto the atmosphere A
VIsually powerful steammg at the hot well exhausts IS explamed by thts

Consumers

The lIst ofthe unIts that use steam or hot water IS gwen ill Table 6
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The L,st ofUmts that Consume Steam and Hot Water (data submItted bv the
enterpnse)

# Urnt Number ofUrnts % of condensate recoverY
1 Steam water heater 3 100
2 Throughput waslnng maclnne steam 3 100
3 Round waslnng maclnne steam 5 100
4 Zherdev waslnng maclnnes steam 2 100
5 Waslnng maclune Eleon steam 2 100
6 Galvamc sectIOn of SRMP steam 100
7 Steam drv loIns of the lumber shop 2 100

It IS necessary to note that the share of steam used for technologIcal purposes IS contmuously decreasmg
whIch IS connected WIth a refusal to use steam m the technolOgIcal processes and dIsmantlmg ofthe steam
consummg productIOn machmery Washmg machmes are bemg dismantled At the moment steam dry kIlns
for lumber mstalled m the lumber workIng shop IS the mam (around 90% ofthe steam generated for
technologIcal purposes) consumer ofthe technologIcal steam

Steam for heatmg purposes IS supplIed to two heatmg "new' boI1ers2 One "new" and one "fast" boIler
operate mthe system ofthe hot water supply Two heatmg boIlers have addItIonal heat exchange surfaces
(pre-heaters ofthe delIvery water)

It IS only the 'fast' boIler ofthe hot water supply system that has thennal msulation

The boIlers are not equIpped WIth mstrumentatIon deVIces for checkIng the level ofcondensate m the boIlers

Not a smgle consumer has steam traps mstalled

Durmg the VISit ofthe productIon shops the foIlowmg mformatIOn was obtamed

o The condrtIOn ofglass m the lamps mstalled m the productIon shops IS satisfactory

o AIr channels ofthe exhaust ventIlatIon on the roof ofthe productIon shops are closed (as ofApnl20,
1996, when the study was conducted)

o The doors ofthe productIon shops have return mechanIsms that prevent a random openmg ofthe door

o Temperature mode m the productIon shops IS satisfactory

ELECTRIC POWER SUPPLY AND ELECTRIC POWER CONSUMPTION

Electnc power supply ofthe enterpnse IS conducted from two transformer SUbstatIonS TP-l and TP-2

2The operating personnel uses thIS term In reference to bOIlers For example In the bOIler house there are
three "new" bOIlers Installed ( each) two heating bOIlers and one for hot water supply In additIOn to thIS
there are two "fast" bOIlers ( each) In the system of the hot water supply one of whIch cannot operate
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TP-1 substatIOn IS mstalled m the SRMP and has two 1000 kVA transfonners and one 630 kVA
transfonner

TP-2 substatIOn IS mstalled mthe SREP and has three 1000 kVA transfonners

Voltage of all transfonners is 6/0 4 kV

4213 thousand kWIh were consumed m 1996

Due to idle capacIty ofthe enterpnse and rts retoolmg at the present penod, the followmg eqUIpment IS
operated at the moment

o One 1000 kVA transfonner and one 630 kVA transfonner m TP-I

::::J Two 1000 kVA transfonners m TP-2 winch amounts mtotal to 3630 kVA

Therefore, the total mstalled capacIty ofthe transfonners IS 3,630 KVA

The average annual fund of labor tIme IS 4016 hours and the average load amounts to around 1050 kW It IS
possible to say that the load oftransfonners IS low

It IS useful to butld curves of dependence of losses on the load under vanous optIOns of connectIon m order
to detennme an econOmIC mode of operatIon for sImultaneously turned on transfonners that prOVides
rnmnnallosses of electncIty m them (especIally m case of avallabtlrty oftransfonners that have dtfferent
capacIty) and, on theIr baSIS, develop proper operatIon modes

Factors of mstalled capacrty (kW) of electncal deVices by all major consumers and by rts use are presented
m Table 7

Table 7 Installed Capacity ofMajor Electnclty Consumers (kW) (data submitted by the
enterpnse)

# Factlttv TechnolOgIcal Combmed extract Lightmng Average
untts and mput ven1:LlatIon labor tIme

fund
1 SRMP 2860 105 30 4016 h

2 SREP 4042 150 40 -

3 Instrument 540 35 20 -
Shop

4 ChIef m engmeer 860 32 20 -

5 Lnmbershop 78 80 15 -

6 Total mdustnal
facilitIes 8380 402 125
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Energy and technologtcal modes m most productIon processes are mterrelated, at the same tune maXImal
productIVIty of the technologtcal eqUIpment WIth mmunal specIfic electnc power consumptton corresponds
to optnnal energy mode

Measures for electnc power savmg by rauonahzatIon ofthe avaIlable technology and mstallauon ofnew
technology resolve sImultaneously the tasks of mcreasmg the product output and enhancmg qualrty factors
ofthe productIon It IS necessary to note that due to a lack of on-sIte metenng of electnc power
consumptIon at the enterpnse, It IS praeucally ImpOSSIble to obtam actual balance of electnc power
consumptlOn

Therefore, It becomes ImpOSSIble to detennme the electnc power expendItures by specIfic Items of revenues
and expendItures (for each type ofproductIon, hghtnmg, ventIlatton, transport, losses m the networks, losses
m the transfonners, etc) and the mam obJeeuve ofthe collectIon and analysIS of data related to electnc
power ConSumptIon IS a WIder scope of ratIonmg as regards electnc power consumptIon, a decrease m the
number ofthe enterpnse SdIVISIonS where It IS ImpOSSIble to estabhsh standard levels of electnc power
consumptIon

ProceedIng from the above-saId, the top pnorrty task of mcreased effiCIency of electnc power consumpt1on
IS the mstallatlon of a complex computenzed system of electnc power metenng at the enterpnse winch WIll
gtve a pOSSIbIlIty to conduct analySIS ofthe electnc power ConSumptIon at the enterpnse and obtam
ObjectIve data to make the followmg deCISIons

] OptImal load ofthe eqUlpment mstalled m specrfic shops and sect10ns

~ RegulatIon of the enterpnse load durmg peak hours

[ Lowenng customer contract demand WIth the control ofthe consumptIon dunng the peak hours, wIthout
allowmg the demand to exceed the set figure whIch WIll allow to exclude the payment ofpenaltIes

AvaIlabtlIty of commerCIal metenng of electnc power consumptIon WIll allow the enterpnse to regtster the
consumptIon at mght hours and pay for It at a lower tanff (1 e a prelImlDary analYSIS ofthe consumptIon at
specIfic shops and sectIons WIll be conducted, optImal modes ofwork m these dIVISIonS and theIr trnpact of
the total consumptIon ofthe enterpnse WIll be IdentIfied)

It IS mterestmg that a smgle technologIcal cycle IS not mamtamed m the operatIon ofpractIcally the whole
electnc power eqUIpment ofthe enterpnse A lack ofrythnucal use ofthe eqUIpment results m IrratIonal
losses whIch decrease energy effiCIency of Its use
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Section 4

Recommended Energy EfficIency Measures

The energy audrtors mvestIgated as many potentIal efficIency measures as possIble m the tIme budgeted for
the project Subsequent to thIs, the most cost-effectIve measures are recommended for unplementatIon by
the enterpnse Some ofthe potentIal energy efficIency measures are not reasonable because ofthe long
payback pened, or very hIgh mrtlal cost Those measures m the recommended lIst ConSIst of actIons that
have slIDple paybacks of less than 3 years GIven the econOmIC CondrtIonS m RussIa, thIS seems lIke the
most reasonable maXilllwn tlIDe pened for the measures to be paId for by the savmgs

A Potential Energy EffiCIency Measures

As a result of the study conducted, a nwnber ofmeasures (proJects) alIDed at lowermg power consumptIon
and achIevmg hIgher effiCIency ofthe enterpnse operatIon were IdentIfied It IS necessary to emphaSIze that
the CondUctIon of a detaIled power study ofthe whole enterpnse wIth the preparatIon of a complete lIst of
recommendations was not the ObjectIve ofthIs work At thIs stage thIs work IS too early and can not be
performed due to a lack of statIstIcal mformatlon on the flow ofpower resources of specIfic (though, major)
power conswners ThIs IS very true especIally for electncrty and cIty water conswnptIon Takmg mto
accoWlt local concentratIon of steam generatIon and major steam conSUIDlllg capacrtIes, partIcular attentIon
was paId to the thermal techmcal machInery ofthe enterpnse Due to thIs reason, a lIst of recommended
energy savmg measures was prepared for the thermal technIcal machInery At the same tlIDe, the eqwpment
ofheatIng system and hot water supply system mstalled outSIde the bOller house was not mcluded mto the
study

It IS eVIdent that the enterpnse has suffiCIently large potentIal for energy savmg For example, based on our
estunatIon, total savmg ofheat power at the enterpnse (m terms ofnatural gas conswnptIon) may reach 30
35%

The followmg steps are recommended to be lIDplemented on a contmumg baSIS to ensure an energy savmg
polIcy at the enterpnse

1 OrganIze a large-scale system of energy resources metermg (mcludmg m Its "relatIon" to the output by
speCIfic structural subdIVISIonS ofthe enterpnse)

2 Collect and systematIze mformatIon energy mformatlon ofthe system

3 Conduct an on-gomg energy analysIS ofthe enterpnse wIth an oblIgatory use ofthe mformatlon
obtamed from the system durmg the analysIS

4 Develop a full lIst ofmeasures alIDed at complex lowermg of energy conswnptIon

5 Prepar a program for conductIng energy savmg polIcy that ConSIstS ofcertam clearly developed (not
only technIcally, but also econOmIcally') stages At the same tIme all measures should be presented m
the order ofpnonty, takmg mto account a lot of factors

o EconomIcal expedIency ofthe lIDplementatlon
o Term of capItal repayment
;] Fmanclal support for the project and a scheme of financmg
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o Guarantees of relIabIlIty - an extent ofnsk
o ConsIStency between the project and a long-tenn strategy for the enterpnse development
C Impact made by a possIble retoolIng ofthe enterpnse, changes m the product lIne etc

The enterpnse rtselfhas to do most ofthe work m thIS drrectIon m the future

B Recommended Cost-Effective Measures

The recommended cost-effectIve measures are descnbed m the followmg pages, together WIth the estImated
energy savmgs, the costs and the sunple payback penod
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PROJECT 1 The Installatlon ofComputen;ed System ofComplex Energy Resources Meterzng on
the BasIs ofthe Techmcal EqulDment Complex (TEO "ENERGIA"

The Purpose ofthe ProJect Orgaruzation of commercIal and m-srte metermg of energy resources
consumptIon

JustIficatIon

At the moment the enterpnse pays Its bills for energy resources consumed mthe followmg way

o Electncrty based on the readIngs ofthe adders ETStmk-32
o Natural gas based on the readIngs ofthe gas meter WIthout any adjustments for temperature and

pressure (dunng the conductIon ofthe study the meter was faulty and all payments were done based on
the bIlls sent by the gas supplIer)

o CIty water based on the readIngs ofthe water flow meter

In-sIte and shop metermg ofgeneratton and consumptIon of fuel and energy resources IS practIcally not
avaIlable

The mstallatlOn ofthe system ofcommercIal metermg of receIved energy resources, consumed electncrty
heat WIth steam and hot water, cIty water, compressed aIr wIll allow to conSIderably mcrease the pOSSIbIlIty
for analyzmg the consumptton of fuel and energy resources, make decISIonS on the opttmalload of speCIfic
shops and secttons, lower customer contract demand for electncrty and control Its consumptIon durmg peak
hours wrthout allowmg rt to exceed the customer contract demand and through thIs measure exclude
payment ofpenalttes

The metermg ofgeneratton and consumptIon of steam for technolOgIcal purposes ofthe enterpnse WIll allow
to conduct analYSiS ofheat consunung unIts operatton, effiCIency oftheIr operatton, IdentIfy places of losses

A fleXIble software ofTEC allows to create a large number ofmetermg groups wrth a multiple mcluslon of
any number of channels mto them that gives a posslbIlrty to develop a more fleXIble system ofdata
processmg

The speCIalIsts ofOAO "IVELEKTRONALADKA" performed the study to Identtfy an estlmated cost of
the TEC system "EnergI3"

It IS suggested that the mstallatIon ofthe system be Implemented m two stages

The first stage mcludes deslgnmg, costs to purchase major eqwpment, software, mstallatton and setup of
the electnc power metermg system at the enterpnse

32 pomts ofelectnc power metermg have been ldenttfied

The completIon ofworks related to the first stage WIll allow to pay for electncIty consumed dunng nIght
hours at a lower tanff (the ratIo IS 0 65 m case the connected capacity IS more than 750 kVA and It IS 0 8 m
case the connected capacity IS less than 750 kVA)

EstImated costs ofthe first stage ofthe system mstallatton IS 100 nullion rubles
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The second stage of mstallatIon mcludes the system ofmetenng and momtonng over the followmg energy
resources natural gas, steam for technologtcal pun>0ses and cogeneratIon, cogeneratIon water, hot water
supply, cIty water, compressed aIr

The mstallatIOn ofthe natural gas metenng pomt wrth adjustment for pressure and temperature Wlli allow
the enterpnse to pay bIlls to supphers based on the actual amount ofgas used

At the second stage rt IS planned to mstall 5 pomts of steam flow metenng pomts, 10 cogeneratIon and hot
water metenng pomts, one pomt of crty water metenng, 3 pomts of compressed au metenng

Estunated costs ofthe second stage are 85 mlllIOn rubles

CapItal Investments 185 mllhon rubles! 32 5 thousand $USA

Energy Resources Savmg

In world practIce computenzed systems ofmetenng consumptIon are not looked upon as direct energy
savmg measures In modem world rt IS ImpOSSIble to conduct reasonable (planned, economlcally JustIfied,
etc ) energy savmg pohcy wrthout havmg complete background mformatlon about the faCIlrty as a whole,
and about Its energy consUmlllg subdiVISIonS, m partIcular Therefore, avaIlability oftlus system must be
looked upon as an obhgatory ConditIon for a normal operatIon ofthe enterpnse At the same tIme,
expenence related to the mstallatIon of analogous systems at other facIlrtIes allows to forecast savmg of
energy resources by sunply organlzmg elementary metenng of ConSumptIon at a level of up to 10-20% For
example, at the moment rt IS unpossIble to separate "day" consumptIon ofelectncrty from the "mght
consumptIon from the pomt of VIew of commerCIal metenng At the same tune rt IS unpossIble to perform
analysIS of m-srte electncrty consumptIon to JustIfy a transfer of specIfic subdiVISIons!sectors ofthe
enterpnse to a mght operatIon (rt IS an urgent Issue especIally for powerful electnc furnaces)

Dunng a subsequent analysIS of mformatlon whIch the system Wlli collect a development of a pohcy for
lowenng energy consumptIon at the enterpnse that would be Justrfied from the technIcal pomt of VIew and,
whIch IS more unportant from the econOmlC pomt ofVIew wIll be pOSSIble

It IS Important to note that the system as such does not save energy resources rt IS an mstrument that m
sklliful hands allows to sIgmficantly lower (up to 50% m known cases) energy consumptIon

As regards tlus enterpnse, we evaluate the effiCIency ofthe system mstallatIon (durmg one year) at the
followmg level

o Eleetnc power up to 5% oftotal electrlc power consumptIon
(210 thousand kW/hi117 9 mllhon rubles120 7 thousand $USA)

o Heat power up to 6% ofnatural gas consumptIp
(244 1 tons of reference fue1l213 6 thousand m of gas! 61 8 mIllIon rublesll 0 8 thousand $USA)

o Water up to 5% oJtotal consumptIon
(101 thousand m !3 2 mIllIon rubles/O 6 thousand $USA)

TOTAL, all energy resources 182 9 mllhon rubles! 32 1 thousand $USA
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PROJECT 2 RehabliltatlOn ofthe Thermal InsulatIon Covermg ofthe Plpelmes BOIlers Hot Wells,
etc.

The Purpose ofthe ProJect

Lowenng ofheat losses mto the enVIronment from steam pipeimes, extenor surfaces ofthe boIlers, traps,
etc

JustrficatIon

To calculate losses and evaluate savmg obtamed, analysIS ofthe condItIons ofthe thermal IsolatIon of the
enterpnse heat supply system was conducted As a result of a VIsual survey ofthe steam dIstnbution
system, data on the ava:tlab:tlrty of msulation and Its condItIons was gathered In accordance WIth the
estImates ofthe working group, almost 100% ofthe pipelmes do not have msulation Not a smgle gate and
not a smgle flange avaIlable have msuiation It IS a normal practIce for RUSSIa, but heat losses m tIus case
are suffiCIently hIgh, especIally Ifwe take Into account a rather bIg amount ofgates and flanges All
analyzed boIlers ofthe enterpnse as well as hot wells do not have external thermal msulation In connectIon
WIth the above-saId, there are conSIderable heat losses m the steam dIstnbutIon system

CapItal Investments

Taking mto account a small scope ofwork to be conducted, we thmk that It IS possIble to perform tlus
measure by the enterpnse ItselfWIthout mVItIng outsIde companIes Therefore, amount of capItal
mvestments IS estImated at the cost ofthermal msulation and amounts to approXImately 10 mIllIon rubles (1
750 $USA)

Energy Resources Savmg

Based on rough estImates, heat losses can be lowered by ~OO GcaVyear as a mmnnum whIch m the terms of
natural gas consumptIon Will amount to 694 thousand m ofnatural gas or 20 mIllIon rubles or 3 5
thousand of $USA

Penod ofCapItal Repayment 6 months
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PROJECT 3 InstallatIOn o(Steam Traps m the Steam Consummg EquIpment

The Purpose ofthe ProJect Lowermg heat losses WIth flymg steam at the steam consummg eqwpment
(boIlers, dry kIlns)

JustIficanon

Dunng the performance ofthe works anned at conductmg the energy study, a complete lack of steam traps
at the steam consummg unIts was Identified Two heatlng botlers, two botlers ofhot water supply and two
steam dry ktlns ofthe lumber workmg shop may be referred to major steam consummg unIts In the recent
past steam was used for technolOgIcal purposes (washmg machmes), but Its share IS small (less than 10%)
and IS constantly decreasmg, as the experts thmk It can be neglected Not a smgle unIt has a steam trap Not
a smgle boIler IS eqwpped WIth the mdtcator showmg the level ofcondensate m the unIt In connectIon WIth
thiS, certam part of steam IS not used m the unIts and 'flies" through them The srtuanon IS aggravated by
the fact that the length ofthe condensate lmes from the unrts to the hot wells IS small (It does not exceed 40
m) Flymg steam that does not have tlrne to condensate mthe condensate lmes gets to the hot wells and
through therr exhausts It gets mto the atmosphere A Visually powerful steammg at the hot well exhausts IS
explamed by thIS Based on our estImates, condensate losses (flymg steam gettmg mto the atmosphere)
reach 35% (data ofthe study ofMarch 10, 1997) Accorclmg to the personnel, such large amount of
condensate losses may be explamed by the fact that dunng the measurmg process a dramage ofthe
condensate mto the sewage system took place because of Its low qualIty Nevertheless, It IS eVident that such
losses are not penmsslble and must be hqwdated WhIle evaluatlng the effiCIency ofthe condensate recovery
system operatIon, we proceeded from the fact that condensate losses were at the level of 10% A
breakthrough ofthe steam and Its subsequent 10% loss results m exceSSIve consumptIon offuel (tap water
at the cheImcal water treatment T=10°C, stearn pressure IS 3 5 bars) at the level of 25%

Reqwrement m steam traps

C Pressure of3 5 bars, dtameter 2"
o Pressure of 3 5 bars, dtameter l'

CapItal Investments

1 vertIcal + 4 honzontal
1 honzontal

Amount ofcapItal mvestments amount to the cost ofpurchased eqwpment and IS estImated at the level of
11 4 Imlhon rubles (2000 $USA)

Energy Resources Savmg

Based on estIInatIons'fIDual heat losses may be reduced m the terms ofnatural gas consumpnon by 25%,
or by 890 thousand m /year whIch m the current pnces for gas IS 257 mIlhon rubles, or 45 1 thousand
$USA

Penod of CapItal Re.payment less than one month
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PROJECT -1 InspectIOn ofStop Valves

The Purpose ofthe ProJect Determmatlon ofCondrtIon of Stop Valves ofThennal Techmcal EqUIpment
WIth the Ann of Fmdmg Defects and Replacmgthe Valves

JustrficatIon

Durmg the perfonnance ofthe survey m June 25, 1997, It was found out that the stop valves m the Ime of
steam supply to the dry ktln ofthe lumber workmg shop dId not close tIghtly The dIagnostIcs works were
conducted WIth the help ofthe ultraSOnIC deVIce "ULTRAPROBE-500", whIch IS a multIpurpose deVIce
used to IdentIfy leaks m stop valves as well

Based on our estImates, m order to conduct a large-scale mspectIon of all thermal techmcal eqUIpment ofthe
enterpnse, It IS necessary to use the serVIces of specIahzed firms that have dIagnostIcs eqUIpment EstImated
labor costs are as follows one specIalIst WIth a deVIce IS to work dunng one full workmg day

CapItal Investments

1 14 rrullIon rubles (200 $USA) as a maXImum

Energy Resources Savmg

The mspectlon as such wIll not result m energy savmg effect Nevertheless, based on Its results, It WIll be
pOSSIble to develop a program for reparrmg/replacmg stop valves, the ImplementatIon ofwhICh WIll allow to
lIqUIdate non-productIon consumptIon ofheat power

Penod of CapItal Repayment
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PROJECT 5 HIgher Efficleney ofCombustIOn durmg the Equipment OperatIOn

The Purpose ofthe Prolect Lowenng Heat Losses that Result from a Lack of Control Instrumentation to
Check the BoIler Unrt Operation

JustIficatIon

BoIlers operation IS conducted manually by changmg gas and aIr pressures before the burners Gas-arr ratIO
before the burners IS mamtamed m accordance wrth the mode charts ofthe boIlers, but arr pressure deVices
have such ranges and resolutIon that do not allow the operatIng personnel to mamtam the mode m
accordance wrth the mode chart For example, m case ofa maxunalload ofthe bouer DKVR 2 5/13 an
optImal atr pressure before the burners did not exceed 20 mm ofwater whIle the range ofthe measurmg
devtce was 0-400 mm ofwater

CapItal Investments

The mamtenance ofthe optlmal gas-aIr ratIO durmg the operation can take place Ifthe boders are equIpped
wrth control mstrumentation that IS conSIstent wrth the operatmg ranges ofmeasunng arr pressure before the
burners

EstImated capItal mvestments amount to 300 $USA per each boIler or the total amount of mvestments for
the boller house IS 5 13 mtlhon rubles (900 $USA)

Energy Resources Savmg

3The potentIal savmgs are 0 5-1 % whIch IS tantamount to the savmg of 35 6 thousand m /year ofnatural
gas, or 104 mtlhon rubles/year (1 8 thousand $USA)

Penod of CapItal Repayment 6 months
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PROJECT 6 HIgher EfficIency ofCombustIon due to PeTlod,cal Control ofthe CombustIOn Mode
wIth the Help ofthe Portable Gas CombustIon Analyzer

The Pwpose ofthe ProJect

Lowenng Heat Losses that Resuh from Changes m the CharactenstIcs of Boller Unrts m the OperatIon and
Inaccurate PreparatIon ofthe OperatIon Charts AvaIlabIlrty of the
deVIce gives the personnel the posslbIlrtyto make dIagnostICS ofthe
bollers and take tImely measures to hqUldate defects

JustIficatIon

It was establIshed that due to avaIlable suctIons ofaIr along the path as well as due to mefficlent
combustIon modes, at the moment the content of oxygen m the waste gases IS 11 1% for boller DKVR
2 5/13 # 2758 and 7 8% for boiler DKVR 6 5/13 # 4898 for tested combustIon modes Durmg the testmg of
the combustIon modes, we managed to lower the content ofoxygen to the level of 7 6% and 4 9%
respectIvely only by adJustmg the optunal gas-au ratIo for the current mode Losses wIth waste gases q2
lowered from 8 9% and 6 1% to 6 2% and 4 8% respectIvely

Control of the bollers IS done manually, there are no deVices for automatIC regulatIon ofcombustIon Dunng
the operatIon ofthe bollers m the manual mode, the personnel uses the mode charts Ifgas combustIon
analytical deVices are avallable the personnel can mdependently and penodIcally adjUst the optunal mode of
combustIon (for example, m case of changes m the charactenstIcs ofthe boller durmg the operatIon) and
conduct dIagnostICS ofthe bOIlers

CapItal Investments

The purchase ofa portable multlcompoment analyzer (02, CO, NO, t, effiCIency) that IS 3000 $USA IS
suggested for the boller house

CapItal mvestments amount to 2223 mIlllOn rubles (3900 $USA)

Energy Resources Savmg

3
Estlffiated potentIal for savmg IS up to 1% whIch IS tantamount to the savmg of 35 6 thousand m Iyear of
natural gas, or 10 3 mIllIon rubles/year (l 8 thousand $USA)

Penod of CapItal R~ayment Two years and two months
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PROJECT 7 InspectIOn ofAir Ducts and Stop Valves with the Installation ofStop flalves In l"falor
Air Ducts

The Pwpose ofthe ProJect

Lowenng losses m the lmes ofcompressed air transportation for non-productlon purposes

Justlficatlon

Energy consumptlon ofthe compressor statlon IS slgmficant and amounted to 620000 kWh m 1996

Dunng the ViSit ofthe enterpnse m Apnl 4, 1996 there were compressed aIr leaks Identlfied The largest of
them (by ear) was Identified m the au supply lme (SRMP) The personnel reacted to the leakage calmly,
apparently, such cases are frequent at the enterpnse Strictly speakmg, leaks wrthm 20% can be conSIdered
standard Nevertheless, It IS necessary to conduct a planned struggle to reduce them to the mmImum

In addrtton to thIs, due to the fact that the enterpnse IS constantly developmg and the product lme IS
undergomg changes (for example, fonner compressed aIr consumers chsappear, and new consumers appear),
It IS worth mstallmg stop valves m each mam compressed air supply lme connected to each consumer group
It Will allow to cut off Idle eqwpment and by domg thIS, firstly, to hqwdate chrect leakage m cut off
lmes/mechanlsms, secondly, to decrease amount ofthe aIr system that Will lower the load ofthe compressor
statIOn

CapItal mvestments

The followmg mcludes the mspectlOn ofthe compressed air lmes and stop valves firstly, chagnostIcs of
alftIghtness, secondly, the hqwdatlon of defects Identlfied Diagnostics may be conducted WIth the help of
the ultrasonIc deVIce ULTRAPROBE-200 that IS avaIlable m speclahzed companies The work may be
perfonned dunng one workIng day We estImate the cost ofthe work done by one speclahst WIth the deVice
at the level of

1 1 rmlhon rubles (200 $US)3

The cost of stop valves IS estImated as

1 mtl1Ion rubles (175 $US)

LIqwdatIon of Identlfied defects and the mstallatlon of stop valves may be conducted by the speclahsts of
the enterpnse Itself

Therefore, total capItal mvestments Will amount to 2 1 rmlhon rubles (375 $US)

Energy Resources Savmg

31t IS necessary to bear m mmd that project #4 proVides for the mspectlon of pipelines stov valves of the
thermal technical equipment of the enterpnse Given a small size of the enterpnse the work may be
combmed We thmk that It IS pOSSible to perfom work on both projects dunng one working day
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It IS possIble to adopt the potentIal of savmgs at the level of 5% ofelectnc power consumed by the
compressor station m 1996, 1 e

31 thousand kW/h per year, of 17 4 rntlhon rubles/year (3 0 SUS)

Penod of CapItal Repayment Less than two months
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SectIon 5

AppendIX

ThIS appenchx contams data and mfonnatlOn collected dunng the on-sIte aetlvrtles that was used m the
development ofthe recommended efficIency measures
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Tables 1-3 Consoltdated Tables a/Product Output In 199-1 1995 1996

CONSOLIDATED TABLE OF AO RIAT PRODUCT OUTPUT IN 1994

A~n.AT

Item I II III IV V VI VII VIII IX X XI XII TOTAL
Bus 3 0 7 2 4 1 0 0 0 0 0 0 17

Engine GAl-52 117 73 170 30 30 85 50 56 90 80 80 90 951

Engine GAl-53 124 93 200 78 74 120 23 86 140 150 110 127 1325

KPP 124 17 130 17 57 100 20 60 86 85 80 80 856

Water pump 4022 11525 15 111 16000 21000 18000 18090 18523 21000 15000 17000 20000 20000 211249

011 Dump G-53 a 0 0 0 0 0 0 93 100 102 100 100 495

Water pump 4062 6 a 41 40 0 0 107 87 101 100 100 1000 682

Water pump 24 760 0 1000 0 611 1000 0 44 2048 2336 1002 100 9801

Valve socket 4022-33 72000 84 000 84000 84000 72 000 84000 60000 48000 12000 0 24000 57700 681700
Valve socket 4022-38 72000 84000 84000 84000 72 000 84000 60000 48000 0 0 24000 55200 667200

Valve socket 406 30 0 0 64 64 0 0 400 4000 2000 2000 2000 0 10528

Socket 13-1007038 12000 11000 11000 0 0 0 0 0 0 0 0 0 34000

Socket 66-1007038 27000 0 0 0 0 0 0 0 0 0 0 0 27000

Clutch G-24 8386 9953 13000 13176 9284 12029 10533 12012 12000 14202 15882 16796 147273

Cranked shaft G-53 48 1300 826 992 950 1 107 371 1085 1000 960 342 422 9403

Cranked shaft G-24 706 69 382 0 10 0 800 0 0 92 180 10 2249

Clutch disk G-53 1250 0 2000 900 1400 1900 100 2100 3000 3000 3000 2100 20750

Clutch disk UAZ 0 0 0 0 0 0 0 0 0 0 490 0 490

Lmmg of the glumt 1780 0 2000 4000 1040 1500 0 2000 260 2000 2000 1000 17580
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Water pump ZMZ-53 0 0 0 0 0 0 0 2 100 47 280 300 729
W pump IInrng ZMZ-53 0 0 0 0 0 0 0 0 0 20 100 0 120

Cap valve lining 0 0 0 0 0 0 0 0 200 420 500 300 1420

Lining for tr ZMZ 0 0 0 0 0 0 0 0 100 210 250 400 960

UAl barrel Ilnlnlng 0 0 0 0 0 0 0 0 0 0 0 0 -
Cat ladder 170 100 200 0 160 0 0 0 0 0 0 a 630

Garage 16 3 30 0 20 28 0 15 0 a 0 0 112

CONSOLIDATED TABLE OF AO RIAT PRODUCT OUTPUT IN 1995

Item I II III IV V VI VII VIII IX X XI XII TOTAL
Engine GAl-52 102 7 11 0 8 0 0 0 0 0 20 17 165

Engine GAl-53 80 90 60 4 55 55 0 40 47 50 50 50 581

KPP 70 50 35 0 30 0 0 30 20 0 0 0 235

Water pump 4022 18910 17000 17118 20000 19000 17700 19410 19000 20495 20915 23270 26712 239530

Water pump 4061 26 126 170 150 450 500 500 596 0 0 0 0 2518

Water pump 4062 394 474 321 50 350 200 600 575 0 234 250 1055 4494

Water pump 24 475 366 260 400 500 120 0 400 0 358 230 570 3 679

Valve socket 4022-33 48000 84000 84000 84000 60000 84000 108000 66000 66000 90000 84000 96000 954000

Valve socket 4022-38 84000 36000 60000 60000 60000 72000 96000 90000 75000 66000 82000 84000 805000
Valve socket 406-30 17000 12000 12000 7000 11000 12000 18000 20000 19000 18000 13000 27000 186000

Clutch G-24 11565 10 617 17235 18456 19000 19 000 19000 19000 19 000 19000 20 000 20000 211873

Cranked shaft G-53 644 420 600 798 560 441 350 462 604 267 210 400 5756
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Cranked shaft G-24 354 420 190 155 350 287 364 448 251 392 201 213 3625

Clutch disk G-53 250 0 400 1400 1000 1000 250 1640 1 150 700 380 100 8270

Clutch disk UAl 0 0 0 500 300 28 0 213 480 300 432 400 2653

Lmlng of the g/umt 595 404 1800 1600 2005 1290 0 1690 1925 700 0 350 12359

Water pump ZMZ-53 350 400 400 450 395 400 0 400 400 400 350 400 4345

W pump IInmg ZMZ-53 200 400 420 500 500 400 0 700 700 700 350 400 5270

Cap valve IInmg 300 0 0 0 0 100 0 0 150 50 200 300 1 100

Lmlng for tr ZMZ 200 0 0 100 150 250 0 0 250 150 200 300 1600

UAl barrel Immmg 100 0 0 0 100 200 0 0 0 0 0 0 400

CONSOLIDATED TABLE OF AO RIAT PRODUCT OUTPUT IN 1996

Item I II III IV V VI VII VII IX X XI XII TOTAL
Engine GAl-52 79 90 95 90 75 85 0 65 60 60 67 50 816

Engme GAl-53 130 140 130 115 95 121 0 85 80 80 80 80 1 136

KPP 75 65 70 65 38 65 0 45 40 40 40 40 583

Water pump 4022 23378 17996 22001 20775 17225 20135 19000 20006 15590 16110 17 810 19620 229646

Water pump 4061 0 0 0 0 0 0 0 0 0 0 20 30 50

Water pump 4062 116 318 306 350 169 300 150 310 300 80 280 650 3329

Water pump 24 1000 1000 1100 1000 441 0 0 500 400 120 450 198 6209

Valve socket 4022-33 105200 108000 95400 54500 84000 108000 60000 36000 36100 84000 96100 96000 963300

Valve socket 4022-38 55000 48000 164600 161500 72 000 90600 0 12000 36100 96000 108100 108000 891 900
Valve socket 406-30 4000 4000 7000 4000 3000 5000 0 9000 5000 8000 6000 7000 62000
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Clutch G-24 19544 18016 19500 16500 15000 18000 18000 18000 17000 17834 18000 14238 209632

Cranked shaft G-53 693 468 514 812 428 668 119 817 745 763 712 422 7161

Cranked shaft G 24 335 129 172 224 196 336 115 387 376 364 420 756 3810

Clutch disk G-53 2250 2000 2000 1500 900 500 0 1600 1000 700 1600 0 14050

Clutch disk UAZ 300 300 250 250 200 300 0 400 700 360 400 200 3660

Lmmg of the g/umt 2000 2000 2800 2500 2100 1200 0 1544 200 2000 1000 1009 18353

Water pump 2M2-53 305 300 350 350 300 350 0 350 350 350 350 350 3705

W pump Immg 2M2-53 200 200 200 200 200 200 0 300 150 0 0 0 1650

Cap valve IImng 800 200 200 400 200 300 0 300 300 300 300 400 3700

Lmmg for tr 2M2 0 400 400 400 400 200 0 275 200 100 150 0 2525

UAZ barrel Immmg 0 0 100 100 100 100 0 100 75 0 100 200 875
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Table .f.
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Results ofChanges In the F1ue gases Content In BOller DKVr-6 5/13 if 4898
Fuel-Natural Gas The BOller House ofAO RIAT

# Parameter Item Umt Load 5 4 tonslhour
chart photography 1 2
mode

1 Gas pressure m the cvlmder Pc kgfi'm 4::>

2 Gas pressures before the Pg kgfJrn"" 70
burners

3 AIr pressure before the Ha kgfJrn"" 16 16
burners

4 AIr temperature before the Ta °C 22 18
burners

3 DIschargmg ill the furnace Sf kgfJm'" 2::>

4 Content ill waste gases behmd the bOller

o\.'gen 02 % 53 63 48 42

carbon moude CO2 % 88 82 90 93

carbon o'Xlde CO %xlO 0 3 0 37

mtrogen o'Xlde No.,. %xlO 83 73 72

:> Content ill \Vaste gas behmd the econonuzer

o\."\gen 02 % 68 70 60 49

carbon dlO'Xlde CO2 % 80 77 84 90

carbon o'Xlde CO 5xlO..... 0 2 4 27

mtrogen O'Xlde N~ %xlO 75 71 70

6 Temperature of waste gases Twg °C 230 222 213 213
behmd bouer

7 Temperature of waste gases T\Vg °C 125 124 III 113
behmd the econonuzer

8 Temperature of feed water Tfw °C 65-70 40 42 40
before the econonuzer

9 Temperature of feed water Tfw °C 85-95 88 84 80
bebmd the econonuzer

10 A1r surplus factor

bebmd the boller ab 13 14 127 123

bebmd econonuzer ae 143 1 5 1 35 128

11 Heat losses Wlth waste q3 % 602 61 50 48

'---
gases
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12 Heat losses ill the amblent 'b % 265
arr

13 Gross efficlencv of the 11b % 9133 9125 9235 925
bol.1erumt

AD RL-\T

Page 38



Table 5
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Results ofChanges In the Flue gases Content In BOller DKVr-2 5 13 rg;1: 2758
Fuel-Natural Gas The BOller House ofAO RJAT

# Parameter Item Umt Load 3 25 tons/hour
chart photography 1 2
mode

1 Gas pressure m the Pc Kg£'m'" 45
cy1mder

2 AIr pressure before the Ha Kgflm'" 17 19 13 9
burners

3 AIr temperature before Ta °C 22 23
the burners

4 Dlschargmg m the Sf Kgflm'" 25
furnace

5 Content m waste gases behmd the econormzer

oxygen 02 % 71 III 85 76

carbon dIo'\1de CO2 % 78 54 69 74

carbon O'\1de CO %x10 0 0 5 290

rutrogen o'\1de NOx %,,10 46 81 79

6 Temperature of waste
galles behmd the boiler 154 149 147

Twg °C 140

7 Temperature offeed Tfw °C 65-70
water before the
econormzer

9 Temperature offeed Tfu °C 85-9:> 88 84 80
water behmd the
econormzer

10 A1.r surplus factor
behmd econormzer a,. 146 205 162 152

11 Heat losses With ",aste 'l3 % 699 89 58 62
gases

12 Heat losses m the q.s % 269
ambient au

13 Gross efficIency of the 11b % 903 884 905 909
boderwnt
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