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1.1 Background 

Section 1 

Introduction 

Novokuznetsk (NVK) IS a large Industnal CIty In Western Sibena wIth sIgnificant air 
pollutIOn, pnmanly caused by burnmg locally abundant coal. The EPT Project's AIr 
PollutIOn Task IdentIfIed the CIty'S approXImately 160 small boIler houses as the mam source 
of partIculate aIr pollutIOn In the cIty, based on the fact that these boiler houses have low 
effIcIency air emISSIon control eqUIpment (usually cyclones) and discharge their emissions 
from low stacks located near resIdentIal areas The EPT Project Audit Task targeted these 
boIler houses as the key to reducmg partIculate emISSIOns and Improving air quahty. 

To reduce aIr emISSIOns from these bOIler houses would requires an approach dIfferent than 
Just deslgnmg and InstallIng hIgh effIcIency aIr emISSIOn control equipment. This would 
Improve the aIr qualIty. but would reqUIre large capItal expenditures (something in short 
supply m RussIa) and Increase operatIng costs An approach was needed that would prOVIde 
economIC as well as envIronmental Improvements to boIler house operations. 

Energy effICIency conSIderations also had to be conSIdered. Because of a vartety of poor 
energy utIlIzatIOn practIces and the Improper maintenance of energy systems, it was necessary 
to mtroduce rapId Improvements m Industnal energy effIciency In Novokuznetsk. In fact, the 
low energy effICIency of the faCIlItIes was related to the hIgh emIssion of particulates into the 
atmosphere from the coal-fired bOIlers Higher-than-designed coal burning rates overloaded 
the flue gas clean-up eqUIpment. whIch worsened the emIssions problem. EmiSSIOns 
penaltIes alone were not prOVIdIng suffIcIent eCOnOlTIlC Incentive to proceed WIth projects to 
reduce emISSIons 

Energy effICIency Improvements are cost-effectIve WIthIn the current energy economy and 
can prOVIde economIC Incentives that support the concern to clean up the enVIronment. 
These energy effICIency Improvements WIll also result In an Improvement in air quality by 
redUCIng emISSIOns at the source Increases In energy pnces to eqUIvalent world pnces have 
put addItIOnal pressures on Industnal fIrms to conserve energy Changes withm the 
economIC system (energy pnces, pnvatizatIOn, etc.) will create a new emphasis on the 
necessIty to Increase energy effICIency and reduce energy Intensity of production. 

The Industnal audIt program demonstrated the effectIveness of energy efficiency 
Improvements as part of an overall low-cost effort to reduce particulate emIssions Towards 
that end, the Project prOVIded traInIng on energy effICIency audit praCticeS, use of energy 
performance measurement eqUIpment, and evaluatIOn of energy conservatIOn opportunitIes. 

1.2 Strategy 

The AudIt Project took a four-step approach to Improve coal combustIon and thereby reduce 
partlculate emISSIOns These steps Included: 



.., 
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Performl11g energy audIts and bOIler tune-ups to IdentIfy the best methods for Improvmg 
the effIcIencIes of typIcal bOIlers. 

Installl11g fIxed combustIon control eqUIpment to mamtal11 effectIve combustIOn ,md 
serve as a demonstratIOn of the eqUIpment's potentIal InstallatIon of ImprO\ eo .~:ld-J"c 
controls m a small dlstnct heatmg system also wIll reduce coal consumptIon 

ProvIdmg better qualIty coal by sortmg and/or cleamng the coal prIor to combustIon 
(reported separately) 

ProvIdmg trammg and establIshmg companies to carryon and replIcate the re~L1lts of the 
ta')k throughout the CIty and regIon. 
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Section 2 

Results 

2.1 Energy Audits and Boiler Tune-ups 

Energy audIts were conducted at the followmg SIX faCIlItIes wIthm Novokuznetsk to IdentIfy 
opportumtIes for mstalling Improved control and heat utIlIzatIOn systems: 

I Abashevkaya Communal BOller 
2 Ziryanovskaya Communal BOller 
3 ZapSIb Combmed Heat and Power Plant 
4 The Novokuznetsk RefngeratIOn Plant 
5 The Novokuznetsk Poultry Processmg Plant 
6 The Novokuznetsk Cement Plant 

The bOIler houses chosen for the EPT Industnal AudIt project are representatIve of many 
compames or SImIlar faCIlitIes wlthm the CIty, makmg them Ideal targets for the industrial 
energy audit work smce potentIal for replIcatIOn IS very high. The cement plant audit was 
mcluded due to Its sIgmficant emISSIOn of partIculates and use of energy in the production of 
Portland cement Many of these medlllm-sized plants are VIable, but have not yet 
Implemented energy conservatIon actIvItIes Changes wlthm the system (increased energy 
pnces, full collectIOn of tanffs, pnvatizatIon, etc) WIll create a new emphasis on the 
necessIty to mcrease energy efficIency and reduce energy intensity of production. Parallel 
emISSIon reductions can be expected wIth mcreases m energy efficiency. 

An energy audIt report dated September 1995 was prepared for each of the SIX facilitIes 
audited and a seventh report summarIzed the results of the stack particulate sampling done at 
each of the fIve faCIlItIes, excludmg the cement plant These seven reports proVIde complete 
coverage of the energy/envIronmental audIt actIvItIes conducted m Novokuznetsk, Russia 
dunng the penod of 25 Apnl-26 May 1995. 

Energy audIts mcluded the tune-up of bOIlers to improve energy efficiency. These boiler 
tune-ups focused on reducmg flue gas excess air and reducmg CO. These audits also 
IdentifIed opportumtIes for reducmg energy losses in the end-use of energy, such as better 
control of temperatures at the apartment houses at the Poultry Plant. In addition, better 
process control of cement productIOn Improves product qualIty and reduces product loss, 
related energy loss, and assocIated emISSIOns. 

Energy savmgs as a result of boIler tune-ups were found to result in an ilpproximately 
6 to 10 percent savmgs m energy and rapIdly pay back the cost of the tune-up. However, it 
IS not posslble to mamtam the total effectIveness of the tune-up WIthout Improvements III 

momtonng and control and a frequent tumng of bOIlers would be necessary to maintain 
results On an annual baSIS It may be expected that boIler tune-ups would result III a 3 
percent energy savmgs 
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2.2 Installation of Combustion Control Equipment 

RecommendatIOns from these audIts were used as the bdSIS for the purchase clnd mstalldtIOn 
of .lppro:omately $500.000 of eqUIpment at the facIlItIes to Implement recommendatIOn:, from 
the audIts and demonstrate the effectIveness of these Improvements 

As a result of the energy audIts, fIxed eqUIpment was mstalled to better comro1 bOIler 
operatlons and provIde data techmcIans could use to Improve bOIler operatIOns Tests ot 
bOller energy effiCIency and partIculate emISSIOns were conducted before and after mstallatIon 
of thIS eqlllpmem with the followmg results 

• DIgItal comrols for bOIler operatIOn provIded the bOIler operators WIth the abIlIty 
to set operatmg regImes more precIsely m order to optImIze boIler performance 
and to repeat operatIOnal settmgs more eaSIly 

• Test results from control systems demonstratIOns show a potentIal for reducmg 
flue gas combustIOn losses by up to 12 percent 

• ProvIdmg better control of the bOIler combustIOn aIr by controllIng dIr flow rate 
and dIstnbutIOn demonstrated the pOSSIbIlIty of reducmg partIculate loadmg~ to the 
gas cleamng eqUIpment by up to 25 percent on average at the Aba~hevskaya 
Communal BOller House 

• At Abashevskaya Communal BOller House there was an average 8 percent 
Improvement m overall bOIler effiCIency due to the mstallatIOn of controls Wuh 
a value for the coal of $27 per ton, the annual savmgs IS estImated at S52.000, 
whIch repays the cost of eqUIpment and InstallatIOn m approxImately 16 months 

Detmls descnbmg tests on the effectIveness of the automated control eqUIpment are prOVIded 
III a separate report (see B Enckson' s report "EqUIpment for EnVIronmental Pollutlon 
ReductIon," August 1997). 

2.3 Clean Coal Demonstration Project 

The propel combustIOn of coal also reqUIres control over the quahty of coal proVIded to the 
bOllers Local coal avaIlable III Novokuznetsk tends to have a large percentage at '"fines" 
Ie. partIcles of coal of a SIze less than 6mm. Therefore a ~enes of tests weIe conducted to 
determme the effectIveness of sorted coal to reduce partIculate eml:,SIons and Improve energy 
efflclency Clean coal test results are summanzed as follows and are reported m more detail 
ebe\\ihere 

The clean coal demonstratIon project Illdlcated that bOIler operatll1g co~ts can be ~Igl11flcantly 
reduced by the use of coal properly prepared for the bOIler III whIch It l~ u~ed The~e cost 
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savmgs are suffICIent to JustIfy the bUIldmg of a local coal sortmg facIlIty. Substantial 
human health benefits would also ensue due to Improved aIr quality, based on 30-90 percent 
partIculate emISSIOn reductIons achIeved dunng the demonstratIOns by the use of properly 
prepared coal 

It was estimated that coal preparatIOn would add about $4 per ton to the cost of coal 
delIvered to the bOIler. ThIS IS compensated by savmgs of approximately $5 per ton 
resultmg from the need to buy and ShIP less coal and an additIOnal $1 per ton due to reduced 
mamtenance and ash dIsposal costs The net benefit IS a $2 per ton, or 10 percent, 
reductIOn m fuel costs attnbutable to sWItchmg to prepared coal, WhICh is sufficient to Justify 
the constructIOn of a coal sortmg faCIlIty 

2.4 Training Activities 

A study tour m the US was orgamzed to remforce local specIalists' understandmg of the on
sHe energy/envIronmental audIt work done m Novokuznetsk and to exhibit the applicatIOns in 
a settmg where more modern technologIes are applIed. In addItIOn, one addItIonal 
energy/envIronmental audIt was conducted to give the local engineers the experience of 
completmg an audit baSIcally on theIr own. 

2.4.1 Study Tour 

A study tour to PIttsburgh, PA wasoorgamzed for a group of six engmeers and two 
translators dunng July 1995 SIte VISItS were scheduled at dIStnCt heating stations, power 
plants, and a coal cleamng facIlIty, and a meeting was arranged with an energy serVIce 
company representatIve These VISItS were structured to demonstrate applicatIOns that were 
parallel to those bemg expenenced m Novokuznetsk and mcluded' 

• Two dlstnct heatmg systems were visited WIth boIler SIzes approximately the SIze of the 
faCIlItIes bemg audIted m Novokuznetsk. One was a gas-frred facility and the second was 
coal-fIred BOIler operatIons and mamtenance were revIewed, heat supply metering and 
system momtonng systems were demonstrated, and enVIronmental controls discussed. As 
the coal-fIred faCIlIty was located m the center of the CIty, It demonstrated that it was 
pOSSIble to operate on coal cleanly. 

• Two power plants were VISIted, one bemg the approXImate SIze and age of the ZapSib 
combmed heat and power plant. The site plant engmeers presented the overall plant . 
control systems, theIr approach to preventive mamtenance, and a review of the 
environmemal control system for flue gas clean-up The second power plant was a co
generatIOn faCIlIty that was smaller and older than ZapSlb Combined heat and power 
operatIOns were addressed, as well as the approach to meetmg emission reqUIrements by 
purchasmg hIgh qualIty coal. 
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• A thIrd power plant was VIsIted that was meetmg Its envIronmental reqUIrements WIth a 
major coal~cleanmg facIlIty on~SIte ThIS SIte, m combmatIOn with the prevIOUS two 
power plants, gave the study tour group the opportumty to see three dIfferent approaches 
to meetIng envIronmental standards. mcludmg coal cleamng, flue gas c1ean~up. dnd the 
purchase of hIgh qualIty coal 

• One full day was spent WIth a representatIve of a US energy serVIce company (ESCo) 
dOIng bUSIness In RUSSIa The ESCo approach to domg bUSIness was presented :llong 
with sample contracts, In RUSSIan, of projects beIng developed m RUSSIa 

• Dunng the last half of the tfIP two of the engmeers traveled to San FrancIsco to work 
WIth the US EPT coordInator of partIculate samplIng actIvItIes to observe stack tes£111g 
proJect~ SImIlar to those conducted 111 Novokuznetsk 

2.4.2 Training Audit 

An energy/envIronmental audIt was conducted at the Kedrovsky Mme near Kemerovo, the 
Oblast capItal, utilIzmg locally tramed engmeers and audIt eqUIpment. The purpose ot thIS 
audIt was to proVIde local engmeers with the expenence of conductmg an audIt WIth the staff 
and the eqUIpment that would contmue to be avaIlable m Novokuznetsk after the completIOn 
of the EPT Project The Kemerovo regIon was selected to gIve WIder exposure to EPT 
dctIvltIe~ The mdustnal sector of Kedrovka townshIp conSIsts of only one enterpnse. the 
"Kedrovsky Open~pIt Mme" Jomt-stock company, WhICh, m Its turn, IS compnsed of fIve 
separate dIVISIons The heatmg plant that was selected for the audIt WIll serve as a model, 
smce that boIler house IS most typIcal of a large number of those located m Kemerovo and 
areas adjacent to It AddItIOnally, ft IS sItuated m close VicImty to the CIty The 
"Kedrovsky" company also possesses suffICIent fmancial resources to undertake at Its own 
expense the actIVItIes outlmed m the course of the audit. Parallel to the increased energy 
effIcIency, emISSIOn reductIOn IS also expected. 

Results of the audIt conducted m the Kedrovsky Communal BOller House were presented m 
a Ieport gIvmg an overVIew of the faCIlIty, energy audIt results, recommendatIOns for low 
cost energy conservatIon opportumtles, and specIflcatIOn of eqUIpment to Implement the 
recommendatIOns of the audIt 

2.S Establishing a Capacity to Carry On 

It was recogmzed from the begmning of thIS project that 111 order to have a 'lIgmficant effect 
on the enVIronment of Novokuznetsk It would be necessary to replIcate audIts and eqUIpment 
l!1~tallatIOn~ m a sIgmficant number of bOIlers m the CIty ThIS would be accomplIshed only 
If there were a local capabIlIty to sus tam the work mltlated under thIS project 

The thru'>t of the program under the audIt task has been to develop local capabIltty to 
Implement projects We have accompltshed thIS through two general dPproache~ 
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• Trammg of local envIronmental managers m auditmg techniques 
• Helpmg local compames to establIsh themselves to replIcate the activitIes that we 

were provldmg 

The EPT project has tramed over 50 RUSSIan techmcal staff m the process of performIng 
environmental and process effICIency audIts This has mcluded hands-on traming in the 
performance of multI-media environmental audits at large mdustnal complexes and the 
speCIfIc aIr emISSIOns and energy effICIency audits at bOIler houses and a power plant. 
AddItIOnal traming was carned out m a study tour of boIler houses and other mdustries in 
the PIttsburgh area. These tramed mdlvlduals form the prmcipal vehicle for replicating the 
successes of the proJect. 

The project has demonstrated that a savmgs m coal can be accomplished through boIler tune
ups, usmg the eqUIpment supplIed by USAID through the EPT project, by the staff that has 
been tramed under the proJect. Tune-ups have the advantage of not requinng capItal 
mvestment to Implement. They mvolve an mvestment of operatmg costs (hinng the team to 
perform the tune-ups), which IS patd back rapIdly m reduced operatmg costs for coal 
purchase. 

One demonstratIOn project was dIrected at improvmg the efficIency of the end-use of energy 
supplIed from the factory boIler house at a poultry processmg factory. Installation of 
temperature controls at the entrance to the apartment blocks allowed the temperature of the 
water supply for heatmg to be controlled as a functIOn of outdoor temperature and to be de
coupled from the hIgher process water temperatures needed in the factory. ReductIOn in use 
WIll be reflected in a reductIOn of coal consumption. 

The eqUIpment that has been installed at the boIler houses and large power statIOn 
demonstrates the savmgs that can be achieved by provldmg for automated control of 
combustIOn. ThIS eqUIpment IS generatmg a savmgs of about $400,000 per year, paying for 
ItS mstallauon m about one year 

The equipment was purchased under a contract WIth Control Techtromcs InternatIonal (CTI) 
CTI was selected partly because they have successfully set up a long-term delivery system in 
Poland and other former soviet block countries to provide similar eqUIpment installations. 
They bId the project at or below costs m order to establish a similar "beachhead" in RUSSIa. 

CTI supplIed the eqUIpment, but installatIOn deSIgn and some installation was handled by 
NECCO, a company that LudmIla Kazakova and Bons Sidorenko establIshed to mstall this 
eqUIpment and sell simIlar installatIons at other bOIler houses. They have a representatIOn 
agreement WIth CTI, as well as access to other suppliers to replicate the ·successful . 
mstallatIOns performed under the EPT proJect. They have already combmed WIth CTI to 
proVIde SImIlar eqUIpment at one other boIler house. 

CapItal mvestment IS a potentIal barner to expanding the automated equipment to the 
remammg bOIler houses III Novokuznetsk Fortunately, the mvestment reqUirement is not 
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large (on the order of $50,000 per bOIler) and the payback IS rapId. ThIS amount of money 
has been shown to be avaIlable, as eVIdenced by the mvestments in upgrades to the boilers to 
ChInese-type grates 

As the mam mechanIsm of carrymg on these Improvements, we have helped set up 
companIes (NECCO and EcoUgol) that wIll provIde full energy serVIces to the Novokuznetsk 
regIOn The Busmess Center provIded aSSIstance to these mdIvIduals in preparing business 
plans and establIshmg themselves as mdependent companIes. The portable eqUIpment 
brought to Novokuznetsk for the audIts was left m Novokuznetsk as seed eqUIpment for 
provldmg contmued audIt serVIces These companIes have performed projects under our 
dIrectIOn, IncludIng audits, bOIler house tune-ups, and eqUIpment deSIgn and mstallatlon. 
They have gone on to do these aCtIVItles on theIr own. 

The CIty has taken over ownershIp of most of the communal heating boilers in the' city. The 
results of our project were presented to the new City Admmistrator responsIble for boiler 
house operatIons He expressed strong Interest In settmg up a regular tune-up program, 
utll1zmg the staff that EPT has tramed. 
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Section 3 

Conclusions 

The AudIt Task has demonstrated that a sIgmfIcant Improvement In aIr qualIty 111 

Novokuznetsk (and other citIes of the former SovIet Umon) IS possIble dnd co'>t cffec[Ive 
The project demonstrated that audIts at bOiler houses lead to Improvements thdt both leduce 
dlr emISSIOns and Increase energy effICIency In the short term, tumng up bOIlers reduces 
el11I~SIOnS and provIdes about a 3 percent Improvement In effICIency, paymg for [he effort 
Jimost ImmedIately In the longer term, mstallmg automated controls on the bOIlers results 
II1 an approXImate 10 percent Improvement m effICIency, paying for the Investment III abollt 
J year and reducmg emISSIOns by about 30 percent Provldmg faCIlItIes for sortlng coal to 
reduce the fractIOns of fmes was shown to produce sImIlar cost savmgs and all' emISSIOns 
reductIOn 

The Audit Task started the process of replIcatmg the results of thIS project at other boIler 
houses by developmg an expenenced local testIng and boIler performance assessment 
capabIlIty, provldIng reports on the work that has been done, and helpmg establrsh local 
representatIOn for eqUIpment supply As a result of these efforts, the mformatIOn and 
per';onnel necessary to support the evaluatlOn of eqUIpment reqUlrements, :.elect control 
eqUlpment. proVIde support m purchasmg that eqUIpment, and Identify OptIOm, for fmancmg 
eqUIpment were made avaIlable m Novokuznetsk Before the project was completed the 
mdividuals tramed m the project had already started to sell theIr serVIces at othel bOIler 
houses and mdustnes m the Kemeovo reglOn. 

The le~sons learned by Ecougol WIll serve other cItIes m RUSSIa well, smce the types of 
bOIler houses found m Novokuznetsk are representatIve of those used throughout the former 
SOVIet Umon for communal and Industnal heatIng The sIgmflcant results achIeved by local 
experts 111 Novokuznetsk USIng the audIt techmques deSCrIbed above are, therefore, replIcable 
111 communItIes across RUSSIa EPT has recommended strongly that' EcoUgol Stdt'f apply for 
fundl11g under USAID's ReplIcatIOn of Lessons Learned (ROLL) program to perfolm [ral11Illg 
Judas and demonstratIOns III other cltles III the greater Kemerovo reglOn and across RUSSIa III 

order to begm to realIze the full potentIal of those technologIes that USAID ha~ ll1tloduced 
l11to the RUSSIan FederatIon 
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