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I The Air PollutIOn Problem III Novokuznetsk 

A Scope of the Problem 

The Novokuznetsk (NVK) area IS one of the most heaVIly IndustnalIzed III Sibena, and IS a 
center of RUSSIan coal produchon and coal-fired heat and power NVK IS the largest CIty m 
the Kemerovo Oblast and the urban center of the south Kuzbass reglOn, whIch covers 12,000 
square kIlometers and has a populahon of more than 1 5 mIlhon The Kuzbass IS the largest 
coal produCIng reglOn m RUSSia and IS a strategIc center of manufacturmg, rankIng second m 
RUSSIa In metallurgy I 

Novokuznetsk (and more broadly the south KemerovolKuzbass regIOn) has uruque 
topographIcal charactenstIcs Three major nver basms converge m thIs regIOn the Tom, the 
Aba and the Kondoma RIvers ThIs topography causes arr pollutIOn from NVK to mIgrate up 
the nver valleys to other populous areas In the oblast The regIOn IS charactenzed by steep, 
hIlly terram PartIcularly dunng Willter, when stIll arr and extreme cold temperatures combme 
to create thermal mverSIOns, arr pollutIOn IS trapped close to populous areas 

NVK developed m three dIstInct areas, each charactenzed by a mIxed concentratIOn of major 
manufacturmg actIVIty and reSIdentIal populatIOn The pnmary areas mclude 1) the central 
complex, With a populatIOn of 316,000, dommated by the Kuznetsk Metal Works (KMK), 
cement, metal, constructIon, coal IDlnIDg and foundry enterpnse 2) the northern complex, 
With a populatIOn of 164,000, home to the West Sihenan (ZapsIb) Metal Works and 
accompanymg enterpnses m the outlymg Ilmsky and Zavodsky dIStnCtS, and 3) the eastern 
complex, mcludIng alummum, ferro-alloy and chemIcal-pharmaceutIcal factones, the 
Kuznetsk Thermal electrIC power statIon (TES), coal enterpnses and the Kuznetsk and 
Abashevo-Baydayevsky reSIdentIal dIStnCtS With a populatIon of l35,000 Altogether, the 
CIty IS charactenzed by unusual concentratIOn of populatIOn WIthm the CIty l1ID1ts, and close 
proxlIDlty between the reSIdential populatIOn and the sources of Intense arr, water and solId 
waste pollutIon 

Intense Industnal and heatmg/power generatIOn actIVIty In close prOXImIty to the populatIOn, 
and the lack of SophIstIcated technology and procedures to reduce aIr emISSIOns have 
combmed to make the NVK. regIOn one of the most polluted arr basInS m RUSSia Current 
publIc ImpreSSIOns obtaIned from a recent survey reveal that among 11 envIronmental factors 
adversely affectmg the qUalIty of hfe and health m NVK, arr pollutIOn IS CIted as the CIty'S 
second most SIgnIficant health nsk factor adversely affectIng the adult populatIOn, trmlmg 

J. Most of thIS demographIC and envIronmental descnptIOn of NVK IS obtamed from 
"Novokuznetsk EnVIronmental Situation and EnVIronmental ProtectIOn Measures (notes and 
ExplanatIons), by Jomt-stock Company Slbglpromez, November 1993 



only the sarutary-hygieruc condItIons of the work place2 "Near-earth" atmosphenc 
concentratIOns of most major rur pollutants exceed maxImum allowable concentratIOns by a 
large mUltIple, as shown m ExhIbIt I 

ExhIbIt 1 

AIr Pollutant Measures m NVK 
Expressed as MultIples of Maximum Allowable Near-Earth ConcentratIons 

Pollutant 

Suspended Partlculates 
CO 
Sulphur Anhydnde 
NOx 
Benzopyrene 
Alummum OXIdes 
Soot 
Fluonne Hydrogen 
ChrOmIC aCId 
Cement Dust 

MultIple of Max Allowable Level 
(I-tIme est) (multi-year est) 

591 
087 
122 
415 
238 
793 
300 
7 ~3 
745 
798 

1200 
1 00 
002 

2400 
10000 
NA 

500 
NA 
NA 
NA 

Source "Novokuznetsk EnvIronmental SituatIon and EnvIronmental ProtectIOn 
Measures", SIbgipromez, Novokuznetsk, November 1993, p 15 and p 
41 

ThIs companson reveals the degree to whIch rur eIll1SSIOn measurements can dIffer, both 
dependmg on the tIme of the measurement, prevrulmg condItIons, the Instruments, data 
collectIOn, testmg and extrapolatIOn procedures utIlIzed Tlllling, both over the course of the 
year and a WIthm partIcular day, can Impact emISSIOn levels measured gIven the vanatIOns m 
seasonal condItIons, mtensity of plant use and enVIronmental condItIons prevaIlmg at the 
tIme of measurement The mstruments utIlIzed, theIr qUalIty, senSItIVIty, positIonmg and 
duratIon of testIng can vary substantially as well, reInforcmg the need to develop standardIzed 
testIng procedures UtIlIzmg best avrulable technology and extrapolatIOn methods FInally, 
laboratory techruques utIlIzed have predOmInantly been based on wet chemIStry methods, 
whIch though carefully practIced, do not prOVIde the degree of confidence m measurmg and 
extrapolatIng one-tIme errnSSIOn readIngs as can be obtruned from accurate source and 
ambIent rur testmg Instruments (e g , gas analyzers) A cntical technIcal reqUIrement for 

2 "Novokuznetsk EnVIronmental SItuatIOn and EnVIronmental ProtectIOn Measures", 
1993, P 23 

2 



reducmg rur pollutIOn emISSIOns IS the acqUlsitIOn and proper use of source and ambient rur 
morutonng eqUlpment, as well as arr dIsperSIOn modelmg and the adoptIOn of rehable and 
conSIstent emISSIOn analYSIS procedures The CIty of NVK and more broadly the Kemerovo 
Oblast, wIll have ItS capablhnes m aIr emISSIOn momtonng and modellmg enhanced over the 
next 1-to-2 years through the EPT Project and pOSSIbly through the CommodIty Import 
Program These resources WIll support an accurate emISSlOnS Inventory and a conSIstent 
basIS for modellIng source contnbutIOns to arr pollutIOn concentratIOn levels 

The cnncal nature of the arr pollutlOn problem was underlIned by a 1993 evaluatIOn of the 
cost-effectIveness of outlays for enVIronmental protectIOn In Novokuznetsk, based on 
methodology developed by the USSR State Planmng COmmISSIOn3 The results IndlCated that 
rano of econOmIC benefits for Investments In atmosphenc pollutIOn reductIOn (defined as 
reductIOns m econOmIC losses from enVIronmental protectIOn measures) exceeded the capItal 
costs of such Investments by a factor of 1 53 tlITIes, projected through 2000, relatIve to ranos 
of Just 009 for water and 0 15 for soIl pollutIOn reductIon Investments 

A major reason for the hIgh payback obtruned from arr emISSlOn reductIon Investments IS the 
hIgh energy use effiCIency benefit obtruned from more ecologIcally sound technologIes From 
a publIc polIcy perspectIve, thIs suggests that mcennves to promote mvestment In rur emISSIOn 
reductIons should be promoted, mcludIng drrect energy effiCIency mvestments whIch carry an 
"mdirect" enVIronmental benefit (1 e, from reduced energy use) Such a polIcy InltiatIve IS 
pamcularly necessary when enterpnses ~lther cannot make such Investments drrectly, OWIng 
to lImIted finanCIal resources, or SImply do not act, due to lack of management focus or 
regulatory Incennves 

B BOller ContnbutIOn to AIr Pollutants 

The sources of rur pollutIOn are summanzed m ExhIbIt 2, whIch lIsts gross dispersement of 
pollutants by major source effectIve early 1990 Overall, Industnal plants account for about 
three quarters of the total major rur pollutants by weIght, IncludIng 69 1 % of suspended 
partIculates emISSIOnS, 83 5% of CO, 749% of sulphur anhydndes, and 39 5% of rutrogen 
OXIdes On a total tonnage baSIS, the mdustnal sources contnbuted 782% of these four 
major pollutants (745,833 tons/ 954,011 tons), whIch together represent a reported 97% of 
total arr pollutants by weIght The balance among non-mdustnal sources IS splIt relatively 
evenly between the major TES plants and small boIler houses, as shown In ExhIbIt 3 

3 "Temporary Standard Methodology for DetermInIng the EconomIC EffiCIency of 
ImplementIng EnVIronmental ProtectIon Measures and for EvaluatIng EconomIC Losses Caused by 
EnVIronmental PollutIOn", Oct 21, 1983 
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EXIllBIT 2 

Gross Annual Dispersion of Pollutants for Certam Enterpnses 
and Percentage of Total for Each Pollutant as of January 1, 1990 

[TonsfY ear, % of Total Amount] 

Suspended Sulphur Nitrogen 
Entp.rnnc;p. ____ -----"P'-"'3wrtwlCL..llac: -.CO ______ _ __ Anhvrlrl{lp. __ OXHip.c: 

KMK 26,388 (1903) 42,930 (643) 
Abagurskaya 17,315 (1248) 159,382 (23 89) /' 
(smtenllg plant) /-

6,066 
35,398 

(626) 
(365) 

9802 
1799 

(1921) 
(353) 

ZapSlb 31,646 (2281) 334,589 (50 14) 29,194 (30 1) 7660 (1501) 
Ferro-Alloy 2379 (1 71) 1051 (1 03) 552 (108) 
Alummum 11,566 (834) 19,703 (295) 658 (068) 02 (00) 
Santekhht 435 (032) 706 (0 11) 58 7 (0 06) 04 (00) 
Cement 6220 (448) 78 (00) 1976 (02) 41 5 (068) 
Coal 3557 (258) 514 (008) 297 (031) 596 (117) 
ZapSlb TEPS 12,165 (877) 9887 (10 19) 11,758 (23 04) 
Kuznetsk TEPS 9122 (658) 6536 (674) 3750 (735) 
Boller Houses 13,244 (953) 35,982 (539) 7154 (738) 5230 (1025) 
Furnaces (Heat) I 1169 (084) 1976 (003) 378 (039) 176 (035) 
Transport 215 (0 16) 64,406 (9 65) 9249 (18 13) 
Other 3319 (2 3 RL.._------'Z09l)______ _ _ (1 Ofi) _____ _10"3 (1 o~n 10fi..1lL02\ 

Total 138,720 (100) 667,285 (100) 96,982 (100) 51,024 (l00) 
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ExhIbIt 3 

TES Plant vs Small Boder House ContnbutIOn to NVK's Major AIr Pollutants 
(annual average by weIght, effectIve Jan 1, 1990) 

Source 

Pollutant rES Share Small BotIer 

Suspended PartIcles 16% 16% 
CO 0% 6% 
Sulphur Anhydnde 17% 41% 
NOx 33% 10% 

"Novokuznetsk EnVIronmental SItuatIOn and EnVIronmental ProtectlOn Measures", 
Slbgipromez, Novokuznetsk 1993 

The small boIler houses eIDlt far more pollutants than therr contnbutlOn to steam and hot water output The 
small boIler houses contnbuted only 3 6% of total steam output, and 4 6% of hot water output m 1992, 
compared to the three major TES plants (Zap sIb, Kuznetsk and KMK) whIch accounted for 63% of total 
steam supply and 79% of hot water supply On a fuel consumptIOn basIS, the small boIler houses accounted 

\ 

for less than 1 % of total area fuel use\ compared to about 61 % for the major TES plants Yet, the small 
bOIler houses contnbute larger amounts of three of the major four pollutants than the TES plants 

Moreover, the contnbutIon of the 157 small bOIler houses5 to "near-earth" arr pollutants IS even greater, 
owmg to theIr predommant low chunney heIght and mefficlent combustIOn propertIes, compounded by the 
low grade coal predommantly burned m these mefficient small bOIlers TYPICal chImney heIghts for small 
bOIler houses range from 10 to 40 meters, compared to heIghts of 100-200 meters m the large TES and 
mdustnal plants The low stack bOIlers, therefore, have a more severe long-term health Impact on the 
lInmedrate reSIdents, compared WIth the hIgh-stack sources 6 

The contnbutIOn of small bOIlers to the overall aIr pollutIOn problem m Novokuznetsk IS also accentuated III 

4 "Scheme of Novokuznetsk Heat Supply for 1995 WIth Prospects up to Year 2000", 
Compressed VerSIon, Mmistry of EnergetICS and electrIficatIon of the USSR, All Umon Research and 
DeSIgn InstItute, Vnl1energoprom, North West Branch, Lemngrad, 1985 

5 A complete mventory of the small bOIler houses, theIr SIze, locatIOn, ownershIp, bOIler 
type, gas cleanmg capabIlIty, chImney heIght, fuel and calculated emISSIOn IS avaIlable m the "AIr 
PollutIOn Team Data Base, MaterIals Collected from Defimtlonal MISSIOn of Aug 1-17, 1994" 

6 Further analYSIS of thIS measurement Issue IS expected to occur thIS wmter under the 
EPT ProJect, as the Crty of Novokuznetsk's aIr dIsperSIOn modellmg procedures are checked agamst 
and re-calculated usmg modem software and methodologIes 
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the wmter months, OWIng to both atmosphenc and use~mtenslty factors Durmg the WInter months, thermal 
mverSIOn (cold aIr over warm) and generally stIll aIr condItIOns combIne to trap emISSIOns at near~ground 
levels ThIs effect IS partIcularly severe for the small bOIler emlSSlOns because of their low stack heIghts, 
theIr hIgh partIculate emISSIOns, and theIr IntenSIty of use durmg the wmter months Small bOIlers go mto 
full operatIOn durmg the WInter months because most are dedIcated to the prOVISIon of local heat, hot water 
and occasIOnally some power to the local enterpnse's surroundmg commuruty and mternal operatIOns (e g, 
a coal mme, small mdustnal plant, or pubbc bUIldmg) As a result, most small bOIlers are operated at close 
to full capaCIty durmg the WInter, and brought down to about 25% of capaCIty m the off-season The TES 
plants follow a snrular pattern, except theIr greater proportIOnate contnbutlOn to hot water supply dampens 
some of seasonalIty of plant and distrIbutIOn system use By contrast, mdustnal plants typIcally do not 
demonstrate any pronounced seasonal vanatIOn, so that theIr emISSlOn levels are relatIvely constant over 
tlme, accountIng for a much larger proportIOn of summer aIr pollutants but a smaller portlOn of wmter arr 
pollutIOn 

Overall, the NVK technIcal experts7 suggested to us that the proportIOn of total arr pollutIOn accounted for 
by small bOIler houses could be assumed to roughly double from annual average levels dunng the peak 
WInter heatIng season Thus, an apprOXImate 10% of total arr pollutants by weIght mIght be assumed to nse 
to 20% ill the WInter The contnbutIOn to near~earth concentratIOns IS, no doubt, much hIgher TIns 
queSTIon of seasonal patterns of emISSIOn levels and sources WIll be more thoroughly addressed over the next 
two seasons WIth the asSIstance of the USAID-funded aIr momtonng and modelmg capabIlItIes 

IT BOller AIr PollutIon Issues 

A Ongm and Elements of the TechnIcal Problem 

Small bOIlers houses m Novokuznetsk, as elsewhere m the former SOVIet Umon, were bUIlt largely m the 
1930s and 1940s ill advance of the major dIStnCt heatIng systems The small boIler technology reflects thIs 
era's level of soprusticatIOn and effiCIency TypIcal combUSTIon effiCIenCIes range from 60-65%, compared 
to 85%+ for modem bOIlers and cogeneratIon technology The typIcal bOIler IS a coal-fired torch-layer 
vanety, has a fixed or travellmg grate stoker, With a range of mechamcal to semI-mechamcal or hand-fired 
operatIons MaIntenance and workIng condItIOns are poor, as IS water treatment Water pIpes are typIcally 
of cast Iron constructIOn and reqUIre replacement every year as a result of poor water qualIty and resultmg 
scalIng as well as corroslOn VIa OXIdaTIon An annual ntual of replacmg these pIpes WIth SImIlarly low or 
even lower qUalIty pIpes IS not only a tIme-consummg and expenSIve process, but perpetuates the mefficient 
bOIler technology and water treatment systems InstrumentatIOn for boIler operatIOn controls IS eIther non­
eXistent or antIquated, and arr filtenng systems, If eXistent, are typIcally cyclones operatmg at well below 
deSIgn effiCIenCIes 

7 By varIOUS members of the EPTINVK AIr PollutIon Team's RUSSIan counterparts 
dUrIng our DefimtIOnal MISSIOn of August 1994 
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In short, the basIc desIgn and SupportIve controls, water and aIr filtenng systems make them obsolete ThIs 
fact IS eVIdenced by the prevIOusly cIted Novokuznetsk EnvIronmental SItuatIOn and EnvIronmental 
ProtectIOn Measure report wruch advocated the eventual shut-down of all small bOIler houses However, as 
a practIcal matter, all boIler house operatIOns cannot be shut down, because they contmue to serve a cntICal 
purpose, namely, heatmg the housmg of workers surroundmg an enterpnse (e g, an enclave surroundmg a 
coal mme), and provIdmg heat (and some steam power) to small publIc bUIldmgs and enterpnses, many of 
wruch are not connected to one of the three dlstnCt heatmg systems servmg Novokuznetsk 

OptImum coal SIzes for these boIlers range from 6 to 50 illllhmeters (mm) m dIameter, but the coal m actual 
use vanes from 0 (coal dust) to up to 300 mm The common coal grade used m these bOIlers IS termed "G_ 
mark", denoted by the gamma symbol G-mark corresponds to an ASTM clasSIficatIOn of II, 3 and an 
mtematIOnal claSSIficatIOn of 611,612 G-mark coals are best used for power generatIon, owmg to therr 
relatIve gassy charactenstIcs and rugh partIculate content (1 e, more complete combustIOn occurs m the 
larger, more effiCIent power bOIlers than m the small torch layer stokers) Indeed, m the small bOIlers It IS 
not uncommon for 30% or more of a G-mark coal to be lost through the crumney as un-burned partIculates 
SubstantIal Improvement m combustIOn propertIes could be acrueved burnmg optImal SIZed coals or usmg a 
rugher qUalIty coal such as T -markS or sorted and cleaned G-mark Select case studIes mvolvmg rugher 
qUalIty coal are presented m SeCTIon IV 

The larger TES plants are charactenzed by more effiCIent boIler operatIons and deSIgn, greater automatIOn 
of combustIOn control processes, and the use of both wet (V enturI tube) and dry (bag filters and electro 
filters) gas cleanmg systems HIgher effiCIency of the TES plants' pulvenzed coal UnIts also reflects theIr 
greater economy of scale m operatIon, allowmg a more mtense a complete combUSTIon process A 
summary of the three major TES plant output capaCItIes and gross aIr emISSIOns IS proVIded m ExhIbIt 4 

The KMK TES IS powered by SIX steam turbmes, eIght power bOIlers and four hot water bOIlers BOller 
ages range fonn 11 (water boIler) to 62 years (power bOIler) Fuel consumptIOn IS predommantly natural 
gas, obtamed from the Gasprom subSIdIary Tomsk-Gas As a result, emISSIOns of ash, sulphur dIOXide and 
NOx eilllSSIOns are relatIvely low (Fuel consumptIon for all three TES plants IS summanzed m ExhIbIt 5 ) 
The Zapslb TES IS the most modem and largest of the three, and mcludes SIX steam turbmes and 11 power 
bOIlers Zapslb's power UnItS range from 11 to 33 years m age Fuel consumptIOn IS largely G-mark coal, 
followed by natural gas and secondary (heat) energy sources EmISSIons from the ZapsIb's power bOIlers are 
partIcularly hIgh, but Zapslb's overall aIr pollutant levels are tempered somewhat by ItS use of natural gas 
and furnace gas obtaIned from the Zapslb mdustnal operatIon The Kuznetskaya TES mcludes seven steam 
turbmes and four power bOIlers, rangmg m age from 25-50 years Fuel IS almost exclUSIvely coal Owmg 
to ItS bOIler age, lower energy effiCIency, and relIance on coal, the Kuznetskaya TES plant produces the 
hIghest urnt amounts of aIr pollutants Moreover, ItS relatIvely anTIquated downstream transmISSIOn and 

8 T-mark corresponds to an ASTM I 3 rank,or an mternatIOnal claSSIficatIOn of 100 
B,200 and, therefore, IS a hIgher quahty coal WIth lower partIculate and hIgher energy content 
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ExhIbIt 4 

Novokuznetsk TES CapacItIes and Gross EmIssIon Levels 

Name Electric Heat CapacIty Gross 
CapaCIty EmISSIOn 
(MW) (tons) 

Steam Hot Ash S02 CO NOx 
Water 

KMK 57 467 360 311 8 7225 - 1,1877 
TES 

Zapslb 540 44 9215 12,165 9,887 - 11,758 
TES 

Kuznets- 127 90 808 9,122 6,536 - 3,750 
kaya 
TES 

dIstnbutIon system IS a source of substantial energy loss A prelImmary assessment9 of the potentIal energy 
savmgs from the Kuznetskaya dIStnct heatmg T &D system suggests that relatively low cost mvestments m 
energy process management and conservatIOn programs, and low-end technIcal mvestments m the 
mstallatlOn of heat drstnbutIon controls, msulatIon, and optImIzatIon of heat dIstnbutIOn by appropnate 
onfice SIzmg could save as much as 20% of total energy use, resultmg m a commensurate reductlOn In air 
pollutlOn levels In the large TES plants the problems to be addressed are largely related to system 
expanslOn, modernIzatIon and Improved effiCIency In heat and hot water transport 

The last OffiCIal strategIc plan for expandmg and ratIonahzIng Novokuznetsk's heat and power system, 
prepared m 1985, IS the source of the fuel consumptlOn forecast shown m ExhIbIt 5 ThIS plan formerly 
was undertaken every five years, but owrng to the dISIntegratIOn of the USSR and subsequent finanCIal cnsIs 
besettmg the economy, It has not been updated The plan evaluated strategIes for meetmg NYK's projected 
heat and power demands m a manner which would reduce fuel consumption In the CIty enVIrons, 
partIcularly from high emISSIOn coal-fired sources The strategIes recommended for envIronmentally sound 
expanslOn mcluded many which remam lOgICal today, 10 years later These mc1ude the potentIal connectIOn 
of a major hot water lme from the Tom-Ussmskya power and heat statIOn (the regIOns pnmary electnc 
power statlOn and a part of the mtegrated electncal gnd of the USSR) RelIance on thIs hot water supply 
would reduce the amount of coal burnt m the CIty by 1 5 ITI11hon tons/year, or 31 % In addItion, the plan 

9 As reported to the EPTINVK AIr PollutIon Assessment Team ill our meetIng of 
August 15, 1994 WIth Messrs FIlhpchek and Pryarushmkov (see Def1ll1tIOnal MISSIOn Tnp 
Report, Annex H p 62) 
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Name 

Zapsib TES 

Kuznetskaya 
TES 

KMK TES 

Total TES 

Small 
Indus + 
Heatmg 
BOIlers 

Tom-
Ussmskaya 
Power Plant 

Other** 

Total 

Exhibit 5 

Summary 1990 (proJected) Fuel ConsumptIon for TES Plants 
vs Small Boners, Other NVK Users 

(000 Std Fuel TonslYear) 

Total Coal Gas Mazut SER* 

3019 1925 535 - 559 

1183 1183 - 2 -

952 114 542 - 296 

5154 3222 1077 2 855 

53 53 - - -

2170 2084 - 86 -

652 652 - - -

8476 6021 1087 88 1280 

* 
** 

SER = Secondary Energy Resources 

Source, 

Includes large boIler houses and heatmg stoves 

"Scheme of Novo kuznetsk Heat Supply for 1995 WIth Prospects up to Year 200011
, 

Compressed VersIOn, 1985, MlDlStry of EnergetIcs and ElectnficatIOn, p 22 

recommended the Wider mtroductIOn of gas-fired bOIlers and the constructIOn of gas dIstrIbutIOn lmes 
Other basIc strategIes recommended mclude 

nnprovmg the eXIstmg TES systems by the mtroductIOn of modem cogeneratIOn technology, 

reconstructIOn and expanSIOn of eXIstmg plants, mcludmg the Tom-Ussmskaya e1ectnc power and 
heat statIOn by convertmg It mto a cogeneratIOn UnIt, 

dismantlmg of old eqUIpment m the eXIstmg TES uruts and the shut down of mefficIent small boIler 
houses, 
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expanSIOn of the open hot water dIstnbutIOn systems and the constructIOn of new central heatmg 
statIOns to replace the small mefficient local bOIler houses, In order to supplement and add 
redundancy to the current major dtstnct heatIng systems, 

Inter-connect the heatIng systems Into one cIrcular system, and 

undertake a vanety of other plant and DH T &D system upgrade and expanSIOn Investments, rangmg 
from the low end efficIency Investments CIted above (as to be recommended based on energy audIt 
results) to the add!llon and modermzallon of a number of turbmes and boIler umts at the major rES 
plants 

B EconomIC. Fmancial and Related InstItutIOnal Components of the BOller PollutIOn Problem 

TechnIcal solutIons to the boIler emISSIOn problem In Novokuznetsk are clearly aVaIlable The challenge IS 
to IdentIfy those projects whIch have the most lIkelIhood of reducmg aIr pollutIon levels and also YIeldmg a 
finanCIal or econOmIC payback winch Will stImulate eIther pnvate or publIc enterpnses to undertake such 
mvestments For both the smaller boIler houses, winch are largely m a finanCIally bankrupt andlor 
subSIdIZed status, and the TES plants and downstream dIStnCt heatmg systems, future mvestment IS 
mcreasIngly problematIC as a result of the worsemng finanCial SItuatIOn The fundamental problem IS that 
nsmg energy costs are not bemg recovered by the enterpnses Illvolved m the productIOn and sale of energy 
because theIr customers eIther cannot afford to pay these full costs or are not bemg compelled to do so by 
the publIc authontIes III charge of emISSIOn complIance 10 

Most of the small bOIler houses are owned by coal mInIng, small mdustnal, or publIc sector enterpnses that 
reqUIre subSIdIes SImply to remam III operatIon In thIs enVIronment, With huge InflatIOn and rapIdly 
accumulatIng payment arrears, the extent of outstandIng debt and relIance on publIc SubSIdIes IS so extenSIve 
that normal finanCIal IncentIves and government polIcy drrectIves to reduce emISSIOnS and Improve 
operatIOnal effiCIenCIes are often Ignored In order to allow the enterpnses to stay afloat 

A pnmary example of tins problem IS the status of the aIr emISSIOn fee system In NVK Based on federal 
regulatIons, the CIty Government IS charged With admImstenng a system of aIr emISSIOn fees A graduated 
penalty formula IS In place winch bases the fee on the amount by winch actual emISSIOn levels (on a per­
pollutant baSIS) are above the permItted normal or temporary standards A basIC emISSIOn fee level applIes 
for all pollutmg sources up to the permItted standard ThIs fee, then, Increases by a factor of five between 
the permItted and speCIal temporary standard Beyond the temporary standard the basIC emISSIOn fee 
escalates by a factor of 25 tImes 

10 Average tarIffs for heat to reSIdentIal customers are reportedly averagmg around 30% 
of margmal costs m NVK, and most small boIler houses charge an even lower fee to theIr local 
customers Moreover, coal pnces to these bOiler houses are sold at SUbSIdIzed levels, WIth the 
dIfference between offiCIal Rosugol coal pnces and local pnces charged paId to the mmmg company 
m the form of a subSIdy 
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Under normal economIC condItIOns, tlus system would be expected to mOTIvate substantIal Investment In arr 
pollutIOn reductIOn practIces and technology However, under the current program structure, and gIven the 
financIal condItIOn of many publIc and even pnvate enterpnses, local government authonties have httle 
IncenTIve to accurately and fully enforce the emISSIOn fee system The September 1993 AIr PollutIOn Act 
reqUIres that the large maJonty of fees collected under thIs program be sent to the oblast or the federal 
government Dilly about 1I3rd of these revenues are retaIned by local government Moreover, many 
enterpnses sImply do not have the cash flow to afford these payments as they are SurvIVIng off extended 
credits or federal subsld1es 

As a result, reportedly oilly about 10% of the potential emISSIOn fees are beIng collected, and even these 
amounts are largely beIng "offsd' by rouUne Investment "credIts" for such tlungs as routIne bOIler 
maIntenance and complIance effortsIl Were these emISSIOn levels accurately reported and fully enforced, 
many of the short-term arr pollutIOn mITIgaTIon strategIes proposed by the Team would be fully self­
fInanCIng (see dISCUSSIOn m SectIOn IV) 

Another major mstItutIOnal and finanCIally-based hurdle to the ImplementatIon of effectIve arr emISSIOn 
mITIgaTIon strategIes IS the lack of federal or oblast control exerCIsed over the use of subsimes, partIcularly 
to the coal numng enterpnses Two of the top three coal mmmg enterpnses12 m the NVK area are survIVmg 
oilly on the basIS of federal subSIdIes The amount of these subSIdIes adrrumstered by Rosugol In Moscow 
are qUIte large However, the use of subSIdy funds IS largely left to the mIllmg company Subslmes are 
typIcally dedIcated to paymg wages, secunng VItal matenals and for maIntaInIng and operatIng coal mmes, 
bOIler houses and related mtegrated operatIons, III that order The annual boIler retro-fitUng and 
maIntenance IS typIcally pard for out of subSIdy funds In the long run thIs IS an unprodUCTIve use of such 
funds, as It SImply perpetuates a very IneffiCient and envIronmentally harmful system Therefore, a major 
need eXists to begm to tIe some of the federal subSIdy momes to more enVIronmentally benefiCIal 
Investments, mcludmg mvestments whIch produce a "WIn-WIn" result In the form of reduced energy use and 
Improved enVIronmental performance 

A thIrd major bamer IS presented by the tax structure, whIch lIke the emISSIOn fee system, results m roughly 
2/3rds of all funds collected movmg up to the oblast and federal levels The net tax revenue Impact on 
NVK IS partIcularly severe because It IS one of only two CItIes m the Kemerovo Oblast wInch IS m a 
pOSITIVe fiscal pOSItIOn (1 e , tax revenues provIded> publIc revenues receIved from the oblast) In bnef, 
the mdustnal base of NVK, though dechmng, IS SUbsidIzmg the rest of the oblast, but the revenues receIved 

n ThIS pornt was made to the EPTINVK AIr PollutIon Team by vanous RUSSIan 
counterparts, rncludmg CIty employees charged WIth the enforcement and calculatIon of emISSIon fees 
Moreover, the pomt was supported by the small boller pIlot source emISSIon analYSIS undertaken 
by Ekatenna Volynkma whIch showed that actual source emISSIon levels were frequently 5 tImes 
hIgher than even the temporary permitted levels, WhICh themselves are well above the base level of 
permItted emISSIOns (see "NVK AIr PollutlOn Team Data Base and MaterIals Collected", Item III C 8) 

12 Includmg Kuznetskugol and Kemerovugol, WIth only Kuzbassrazrezugol currently self-
suffiCIent finanCIally 
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back from the oblast are not sufficIent to stImulate beneficIal mvestments such as envIronmental technology 
and clean coal use 

A final mstItutIOnal bamer IS the general lack of coordmatIOn of polIcy and fmancIaI mcentIves between the 
local, oblast and federal governments Envrronmental Issues alone are not lrkely to coalesce actIOn to 
overcome the mYrIad of finanCIal and polItIcal control factors affectmg the flow of funds and underlymg 
regulatory comphance between the dIfferent levels of government m RUSSIa Nevertheless, the aIr pollutIOn 
problem, partIcularly as It relates to the energy effiCIency mterface, because It IS sufficIently Important, and 
holds polIcy ramlficatlOns for other areas of RUSSIa, could generate enough mterest to focus federal and 
oblast mterest m creatlng a tnal or "mcubator" program of envrronmental mvestment mcentives designatmg 
NVK as thIs trrul program, backed by a coordmated finanCIal and regulatory program among federal, oblast 
and local governments Such a program, presented as a temporary "demonstratIOn proJect", could YIeld 
sIgmficant benefits to all levels of government m RUSSIa, and would help to attract local and foreIgn 
mvestment to the area 

TIl Longer Term BoIler Strategy 

The longer term bOIler strategy should have two components TES modernIzatIOn and system expanSIOn, and 
boIler replacement 

A TES ModernIzatIOn and System ExpanSIOn 

The longer term strategy to Improve NVK's arr pollutIon problems Will requrre the mtroductIOn of proven 
energy effiCIent and envrronmentally benefiCIal technologIes for combmed heat and power productIon To 
date, RUSSIa has had httle expenence m deSIgnIng and mstallmg such proven and supenor envrronmental 
and energy effiCIency technologIes as combmed cycle gas turbmes or clean coal bOIler technologIes 
Eventually, such systems should replace the meffiCIent small boIlers, eIther drrectly or through expanSIOn of 
the eXistIng dIstnct heatIng dIstnbutron network In order to asSIst the energy system planners ill the NVK 
regIOn and throughout RUSSIa make the most cost-effectIve selectIon of combmed heat and power plant 
capaCIty and deSIgn for stand-alone plants, TES or major mdustnal plants, a through evaluatIOn of 
cogeneratIOn technology alternatIves would be hIghly benefiCIal ThIs analYSIS, whIch could be effectIvely 
proVIded by a number of U S experts and manufactunng comparues, should begm rmmedIately, smce TES 
system expanSIOn needs and the debate over the potentral need for addItIOnal gas supplIes and transport 
mfrastructure IS pressmg ThIs analYSIS should also address the potentIal need for and reqUISIte cost of gas 
supply, mcludmg an assessment of gas fired technology (e g, combmed cycle gas turbmes) and econOmICS 
based on a common set of planrung assumptIOns 

To date, "clean" technology solutIons, based on sound economIC analYSIS and engmeenng effiCIency 
benefits, have not been carefully evaluated m RUSSIa'S DR and small bOIler plant sector An expert team, 
mcludmg a U S manufacturer, a consultmg engmeer and project economIcs/finance expert, should present 
the cogeneratIOn technology alternatIves to plant executIves, CIty planners and oblast planners as soon as 
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possIble CogeneratIOn alternatives need to be thoroughly evaluated m the context of meetmg TES plant 
expansIOn and moderrnzatIOn needs PIckmg up on the plannmg process last formally undertaken rn 1985, 
the ObjectIves of thIs effort would be to 

1 Evaluate optImal system configuration and potentIal returns m energy and enVIronmental savrngs, 

2 Evaluate the ments of both coal and gas-fired technology, gIven projected fuel qualIty and cost, and 
envIronmental costs, 

3 Develop an Investment strategy for commercIal development of cogen technology 

B BOller Replacement 

A second component of the long term boIler strategy for NVK should mclude replacement of meffiCIent 
small boIler houses VIa the mtroductIOn of larger, more effiCIent coal or gas-fired bOIlers These systems 
would be "SIted" away form the TES plants, but would be eventually lmked and mtegrated With therr dIStnct 
heatIng (DH)13 networks capaCIty 

In thIs effort, U S experts should be drrected to 

1 Work With local groups m supportmg the selection of appropnate boiler technology, based on cost 
and operahng efficlencIes m the context of RUSSIan energy market, fmanclal and enVIronmental 
mcentIves, 

2 ASSISt With prelImmary I1sItIng", deSIgn and hfe cycle coshng analYSIS for the alternatIves presented 

2 Evaluate payback penods and seek fundmg sources, as well as mvestment mcentIves from revIsmg 
heat tanff structures, tax mcentIves, emISSIOn fee credIts or targeted subSIdy funds 

Fmally, techrucal asSIstance should be drrected at the unmedlate problem of developmg a realIstic strategy 
and action plan for shuttmg down the least cntIcal and most mefficient small bOIler operatIOns, mcludmg the 
possIbllIty of convertmg select bOIlers to gas frred umts 

1.3 As defined by Dr Tadeusz J SWIerzawskI m "DIstnct Heatmg Fundamentals lI
, dIstnct 

heatmg means that a heatmg medIUm, most frequently water, IS heated to an elevated temperature III a 
central heatmg statIOn, transmItted by large dIameter pIpmg to the urban area and then distnbuted 
through large, medIUm and small dIameter pIpes to commercIal or reSIdentIal customers where the heat 
by means of heat exchangers IS used for space heatmg and also for productIOn of domestIC hot water 
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C Gas ConverSIOn 

A Hurd element of long-term. bOIler strategy concerns the potentIal for fuel SWitChIng from coal to natural 
gas m eXIstmg bOIlers, and the expanded use of natural gas m new boIlers and gas turbme cogeneratIOn 
umts Currently, the future avaIlabIlIty of natural gas IS lughly prospecTIve, as IS the abIlIty of the dIStnct 
heatmg enterpnses, small bOIlers, and even some of the larger mdustrIal enterpnses, to fmance new gas-fired 
technology Without substantIal tanff and pnce refonn Gasprom, through Its regIOnal dIstnbutIOn company, 
Tomskgas, currently delIvers about 6 9 bIllIon CUbIC meters of naural gas to NVK annually An addItIOnal 
pIpelIne project (Via NOVOSIbIrsk), whIch would have doubled tlns delIverable supply capaCIty has been 
partIally constructed However, the project has been halted OWIng to lImIted finanCIal constramts and, 
reportedly, a preference of Gasprom to mvest m export lmes, rather than mdigenous system expanSIOn The 
sluft m pnonties reflects fue lngher value of hard currency pnced exports, compared to domestIC rouble­
based pnces at (nommally) about 60% of world market eqUIvalent levels 

An alternatIve to mcreased supplIes from Gasprom IS the prospectIve local development of coal bed methane 
(CBM), extracted from the gassy depOSIts of the major mmes, largely G-mark coal PrelImmary estunatesl4 

of CBM reserves m the NVK regIOn range from 694 to 3423 bIllIon CUbIC meters (bcm), dependmg on the 
reserve defirutIOn and domam of mmes mcluded In the estImate Even the low end of tlns range IS large by 
world standards Currently, the US company Enron has an agreement With the coal prodUCIng enterpnses 
to smk several test wells and to Jomtly market any commerCIally extractable quantITIeS of CBM up to 
apprOXimately 69 bcrn/year (roughly the current level of gas demand In NVK) Test wells are not lIkely to 
be sunk before mId-1996 and, even If successful, the cost of connectmg prospectIve consumers to the IIgas ll 

depOSIts must be conSIdered, as there IS no extenSIve gas dIstrIbUTIon network m the CIty from the Tomsk 
lme TIns lille termmates at the KMK metallurgy plant, and several small dIstrIbutIon lInes have been tIed 
m at thIs hub, connectmg no more than SIX plants, the largest of whIch IS Zapsib 

DespIte these bamers, the potentIal long-run enVIronmental benefits to be denved from the exanded use of 
natural gas or CBM m NVK's mdustrIal, power and heat plants are tremendous, and warrant further plannmg 
support (See Attachment whIch documents the pollutIOn reductIon benefits of a gas vs uncontrolled coal 
fired large power plant) A first analytIC step has been undertaken m NVK ill IIAn AnalYSIS of the 
ProspectIve ConverSIOn of Small BOIlers to Natural Gas ttl5 Next steps should mclude mtroductory trammg 
on gas-fired bOIler and turbIne umts, followed by evaluatIOns of the long-term. econOmICS and emiSSIOn­
reductIOn benefits from boIler converSIOn, as well as gas vs coal-fired IIgreenfieldt1 or umt expanSIOn 
projects Fmally, dependmg on the success of the test CBM wells, the process of convertmg coal-based 
labor and technology to support CBM development, mcludmg the creatIOn of a local plpelme dIstrIbutIOn 
mfrastructure, would be valuable gIven the deSTItute condItIOn of the coal ffillllllg enterpnses and 
overwhelmmg need for coal sector re-structurmg 

14 IIReducmg Methane EmlsslOns from Coal Mmes In RUSSIa and Ukrame The PotentIal 
for Coalbed Methane Development", Raven RIdge Resources, Inc, for USEPA, Global Change 
DlVIslon, p 41 

15 by Mark Kvuhrt, 1994 (RUSSIan verSIOn avrulable m NVK AIr PollutIOn Team's 
IIData Base, Matenals Collected from De£mtlOnal MissIOnll

) 
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IV Shorter-Term Fuel PreparatIOn and Investment StrategIes 

A Fuel Preparat10n OptIons and EconomICS 

SubstantIal reduct10ns m small boIler emISS10nS can be obtamed by slmply burmng cleaner, hIgher qUalIty 
and appropnately slzed prepared coals, usmg eXlstmg coal supplIes and coal sortmg plant capaclty m the 
NVK area The appropnate coal IS mcreasmgly aVailable owmg to reduced exports and under-utIlIzed coal 
sortmg plant capaclty at the Bungarskaya and Dlmrtrova mmes 16 Dr Ekatenna V olynkma, m her 
I1InformatIon for Makmg a Data Base on Atmosphenc PollutIOns m Novokuznetsk1t

, 1994, demonstrated that 
heat loss from burmng lmpropedy SIzed coal on mechamcal statIOnary grate bOIlers can be 1 5-to-2 tImes 
greater With un-sorted rather than sorted coal On an energy effiCIency basIS alone thts would be suffiCIent 
to JustIfy the addIt10nal Rs 5,000 -lO,OOO/ton cost of coal sortmg AddItIon of the potentIal enVIronmental 
benefit, valued at an actual emISSIOn level and fee enforcement, would make thIs strategy even more 
profitable and self-sustammg Efforts to expand the use of properly sorted coals should be focussed on 
more fully documentIng these benefits and extrapolatmg them to overall emISSIOn reductIOns and health 
benefits, locally and oblast-WIde US technIcal asSIstance m tlus effort has been requested, and has been 
effectIvely applIed m SImIlar enVIronments, mcludmg the Krakow (poland) clean arr project, funded by 
USAID and executed by the USDOE's Office of Clean Coal Technology, With extenSIve support from the 
PIttsburgh Energy Technology Center (PETC) and Brookhaven NatIonal Laboratory 

Another basIC fuel strategy IS to SubstItute T-mark (lngher qUalIty, hIgher volatIlIty) coals for G-mark coal 
m hand-fIred, seIDl-mechamcal stokers With non-movable grates PIlot tests performed by Dr Volynkma 
mdlcated that thIs substitution reduced partIculate emISSIons by a factor of 17, benzopyrene by 150 tImes, 
S02 by 3 times and NOx by 100 tImes Substantial supplIes of surplus T -mark coal are begmnmg to appear 
at the mInes m NVK, m large part because of lost export market sales smce the deregulatIOn of raIl rates 
The emergmg aVailabIlIty of T -mark coals WIth whIch to make thIs substItutIOn IS eVIdenced by a recent 
narrOWIng of the market pnce spread between T-mark and G-mark from around Rs 12,000/ton to as lIttle as 
Rs 5,000/ton However, hIgher transport costs must also be conSIdered m makrng thts substitutIOn, smce the 
T -mark producmg mmes are generally farther from NVK 

A thIrd coal preparatIOn strategy mvolves the use of a hIgh qualIty mIX of G-mark and T-mark coals 
Agam, m pIlot tests, the aIr pollutIOn reductIOn benefits were ImpreSSIve dust reductIOn by a factor of 10, 
benezeperenes by a factor of 17, NOx by 15 tImes and S02 by 1 5 tImes ThIs strategy would be fully self­
financmg If the emISSIon penalty program were fully applIed A summary of Dr Volynkma's econOmIC 
calculahons for vanous prepared coal tests are shown m Exlubit 6 Here, the emISSIons benefit, expressed 
as a mInUS, and mcremental fuel cost, expressed as a plus, are compared for varIOUS upgraded coals m 
three dIfferent small bOIler houses The results demonstrate the degree to WhICh the emISSIOn benefit IS 

16 These mmes are located Just 7-10 kIlometers from the CIty center, and are under the 
control of Novokuznetskugol, a hIghly subSIdIzed coal mmmg company The Dimitrova mme IS 
scheduled for shut-down m two years, but local raIl connectIOns are avaIlable to thIS mme, and a 
storage and unloadmg faCIlIty IS under conSIderatIOn 
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able to offset the rugher fuel cost of the upgraded coal In most cases, the negatlve value mdicates that 
emISSIOn benefits exceed the added fuel costs, suggestmg a self-fmancmg solutIOn gIVen the full applIcatIOn 
and enforcement of emISSIOn penaltIes In addItIOn to the prevIOusly noted dis-mcentIves to fully enforce 
the emlSSIOn fee system, the followmg summary observatIOns apply to these fuel preparatIOn strategIes 

a FmancIally-strapped compames have lIttle aVaIlable cash nor the mcentive structure to 
purchase anythlng but the lowest qualIty and pnce G-mark coal 

b Mme mouth pnce dIfferences range from R 8,000 to lS,OOO/ton rugher for the hIgher qualIty 
(T -mark) or sorted G-mark coals 

c EmISSIOn fee reductIOn benefits would narrow or fully close thIs pnce gap If fully applIed, 
accordmg to prelImInary analyses, With further gams resultmg from Improved combustIOn 
effiCIency and boIler maIntenance costs 

A fourth major fuel preparatIon strategy IS the development of a coal bnquettmg plant ExtensIve analysIs 
has been performed by Dr Volynkma on the emlSSIOn benefits relatIve to the mcremental fuel costs of coal 
bnquettes based on local (G-mark) coal and a lImestone bmdmg agent The results, WIth two drfferent 
bnquettmg cost assumptIOns, are also summanzed m ExhIbIt 6 The lack of a bnquettmg plant m the 
largest coal producmg regIon m RUSSIa begs for a solutIOn Imtial tests results and the potentIal use of 
bnquettes m homes as well as small boIlers mcreases theIr potentIal effiCIency and envirunmental benefits ill 
the NVK area However, gIVen the uncertamties concernmg the market demand for bnquettes, and the cost 
of constructmg a plant (proposed as a m m-mouth operatlon), the overall benefits of bnquettmg need to be 
more clearly speCIfied With expert aSSIstance Substantlal expertIse on coal bnquettmg processes, plant 
deSIgn and project economICS eXIsts m the US, notably ill Oak Ridge NatIonal Laboratory Moreover, 
substantIal mterest m establIshrng a bnquettmg plant at the Dlffiltrova mme has recently developed from 
local enterpnses, mcludmg the Samtary CommISSIOn of NVK The U S could playa formatIve "seedmg" 
funCTIon by workmg With the RUSSIan experts on a prellmlllary plant deSIgn, busmess plan and project 
finanCIal analYSIS of a proposed bnquettmg operatlon Bnquettes have proven to be a fleXible and highly 
advantageous fuel form n most markets where they have been developed, and a slffillar POSItIve expenence 
would produce extenSIve emISSIOn reductIOn benefits to NVK If WIdely applIed 

Some of the current obstacles to the development of a bnquettmg plant mclude 

a Lack of cash, mvestment or end-use mcentlves to construct such coal prep plants have 
precluded therr constructIOn to date 

b LIttle field-tested expenence m coal bnquettmg plant deSIgn and operatIOns m this regIOn, 
mcludmg the selectIOn of appropnate bmders, mOIsture content, pressure, etc 

c WIde dIvergence to date m both the quoted pnces of fabncated bnquettmg presses and the 
appropnate SIze and configuratIon (mme mouth vs boIler attached, etc) of such plants 
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ExhIbIt 6 

EstImatIOn of Fuel Cost Prenuum and EmISSIOn Fee Benefit from DIfferent Types of 
Coal In Boller Houses 

Increasmg (+) or decreasmg (-) of expences. thousand roubles / year 

Fuel type. Baldaevsl<aya mine Abashevsl<aya mine City refrrgerator 
size (mm) 

fuel ' emiSSions 
total fuel 

emISSion 
1.otal fuel 

emiSSIon total penalty penalty penalty 

1 r.200-0 
Comparison base 

2 r, 60-6 -67300 -171138 -238438 -183315 -400813 -584128 
(+121140) (-49998) (+329967) ( -70846) - - -

3 r, 60-6 
Inrlched +121140 -217409 -96269 +329967 -535273 -205306 -- -coal 

4 T,200-0 
-8742 -18887 -27629 - - - - - -

5 T, 60-6 -2914 -18983 -21897 - - - - - - ( 1-26226) (-l7243) 

6 rT= 
5050, 60-6 +121140 -240855 -119715 +329967 -575644 -245677 +26226 -18964 11-7243 

7 CC 
+188440 -241162 -52762 +513282 -575420 -62138 +40796 -19012 +21784 

8 briquettes +121140 -246889 -125749 +329967 -589588 -259621 +26226 -19094 
1-7132 

(+242280) r (-4609) (+659934) (+70346) (+52452) (-'-33358) 
------~ --~ - ---- -- ~ -- - --- -- ~----L-' 
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B Select BOller Technology OptlOns and EconomIcs 

Numerous boIler ermSSIOn reductlOn technology adaptatlOns (many U S - based) have been recommended on 
a selectIve basIs for certarn NVK bOIlers, and offer potentIal qUIck payback on a "fully-pnced" emISSIOn 
savrngs basIS These rnclude such potentIal eqIDpment as gas bag houses, water punficatlOn, and optImal 
arr-water rmxmg through steam rnJectIOn Like the coal preparatIOn alternatIves presented, the potentIal 
econOmIC payback from such mvestments need to be carefully evaluated from the perspectIve of Improved 
energy efficIency, reduced plant mamtenance costs and envIronmental benefits, assummg both current and 
theoretIcal full applIcatIon of emISSIOn fees PrelImmary analysIs suggests that full applIcatIOn of emISSlOn 
fees or mvestment credIts WIll be reqIDred to make such mvestments econormcally vIable Moreover, the 
technIcal upgrade to any of these hIghly mefficlent bOIlers reqIDres careful evaluatIOn of the appropnateness 
of such mvestments gIven the possIbIlrty of usmg cleaner and prepared fuels, and the need to shut down the 
mefficlent small bOIlers eventually 

Nevertheless, there IS substantIal opportunIty to achIeve emISSlOn reductIOn benefits whIle promotIng US 
technology m many of these areas by proVldmg a match-makmg servIce between boIler plant operators rn 
NVK and potentIal mvestors m NVK and eqUIpment and process speCIalIsts m the U S ThIs effort could be 
furthered by a technIcal trade mISSIon, whereby RUSSIan mterest rn specIfic eqIDpment and technology IS 
matched WIth U S vendors on an onentatIOn tour 

V RecommendatIons 

A Undertake energy effiCIency audIts of the major DIstrICt Heatmg networks, and select number 
of small bOIler and local heatmg systems, focussmg on and boIler eqUIpment, operatIOns, fuel 
rmx and transmiSSlOn and dIstnbutlOn systems These audIts could reduce aIr pollutlOn 
emISSIOns by Improvrng energy effiCIency It IS estImated that mvestments as small as $5,000 
- $10,000 can produce substantIal energy savmgs and commensurate reductIOns m arr 
pollutIOn ermSSlOns, partIcularly m peak wmter mverSlOn penods 

1 IrutIal analYSIS of KUIbIshevsky DR system suggests energy losses can be reduced by 
up to 20% Via relatIvely low cost water dIstnbutIOn control (mcludmg optImal onfice 
SIZIng), msulatlOn, and automatIc heat meters 

2 Expenence rn comparable DR systems rn Eastern Europe and NIS have documented 
energy savmgs as great as 20-30% WIth modest mvestments m heat meters, water 
dIstnbutIon control, steam traps and other automated systems (prOVIded by USAID rn 
amounts of $25,000 - $250,000 per system) 

B Fund an extended small bOIler pIlot plant fuel mIX and emiSSlOn reductIOn tests rn a broader 

18 



reglOnal context, co-optmg the Kemerovo Oblast Government and Idenhfymg the optImal fuel 
mIx/preparatIOn and boIler targenng strategy 

1 Such fundmg wIll prOVIde contmued momentum to excellent pIlot plant research 
undertaken by E Volynkma m NVK area, and WIll help to clanfy the benefits vs 
costs of the recommended fuel preparatlOn and rmx strategIes m a rapIdly changmg 
econOmIC envIronment 

2 ThIs research appeals to the mterest of oblast OffiCIalS m undertakmg such analyses 
oblast-WIde (as expressed m our recommendatIOns & conclusIOns meetmg attended by 
oblast envIronmental OffiCIalS) 

3 The combmed energy and enVIronmental benefits have been shown to be hIghly 
pOSITIVe m most cases, subject to enforcement of emISSIOn fees, source testmg, and 
venficatIOn, programs whIch wIll be Improved over the next year WIth the expected 
(pendmg) acqillSITIOn of arr emISSlOn measurement eqUIpment and trammg to be 
proVIded by the EPTINVK project on arr emISSIOn enforcement and development of 
stncter local regulatory standards 

4 The results of thIs analYSIS wIll mcrease the lIkelIhood of attachIng funds from 
emISSIOn fees, and pOSSIbly uhlIzIng tax mcenhves and drrected subSIdIes, to prOVIde 
financIal InCentIves for boIler houses to use optImal coal qualIty, and for coal mrnrng 
comparues to mvest In coal preparatIOn plants 

Issues 

a DISCUSS With CH2MlllLLIEPT Project representatIve m Kemerovo 

b Re-evaluate econOmIC and legIslatIve, other InstItutIOnal factors from Oblast's 
perspectIve, mcludmg use and collectIon of emISSIOn fees, dIsbursement of 
SubSIdIes and pOSSIble tax mcentIves, mcludmg the potentIal for (more) 
profitable mdustnal enterpnses to mvest as venture partners With coal mmes 

c Role of CIP-obtamed eqmpment m strengtherung source testmg and complIance 
actIVItIes at the oblast and CIty level 

C Support the development of a bnquettmg plant through the proVISIOn of U S expertIse m coal 
bnquettmg technology, optImal plant SIze and deSIgn features, based on the NVK regIOn's 
market potentIal, avaIlable coal supplIes and bmdmg agents 

1 Recent mterest expressed by the SarutatIOn COmmISSIOn m sponsonng such a project 
m concert With the Kuznetskugol Coal Company should be supported With techrucal 
aSSIstance 
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2 U S assIstance m provldmg coal bnquettmg plant desIgn and market economIC 
analYSIS to other world-class coal productIOn and consumptIOn areas has proven 
fruItful m spawmng local supplIes 

3 As the major coal producmg area m RUSSIa, lack of a smgle bnquettmg plant presents 
a huge opportumty to both upgrade the value of coal at the mme mouth, and to expand 
clean coal use m the hIgh-effilssIOn small boIler and household markets 

D Pursue select small boIler and contIguous DR process and technology solutIOns m boIler 
houses lIkely to remam m operatIOn for the long-term, where payback m reduced emISSIons IS 
VIewed as hIgh, and potentIal for demonstratIOn effect and broad market applIcatIOns eXist 

Examples mclude 

1 research on optImal steam mJectIOn mto small bOIlers to mcrease combustIOn 
effiCIency (completeness), 

2 lInkage to U S supplIers of gas filters, supportIng bag house deSIgn work and test 
bemg conducted by locals and Rosugol, 

3 lmkage to U S supplIers of compact water cIrCUlatIOn systems, punficatIOn systems 

4 evaluatIon of optImal deSIgn and full lIfe cycle costs, benefits of a bnquettmg plant, 
seeking GEF, USAID or other fundmg sources to bndge project economICS 

Issues 

a ActIvely IdentIfy and engage m technology and matenal transfer and market 
opportumtIes for U S supplIers, where the payback IS VIewed as high, based 
on local analYSIS, U S expert assessments 

b DIrectly supports what local experts want (1 e, trade and technology, not Just 
adVIce) 

c ConSIstent With professed mtent of aid to RUSSIa, NIS, spawnmg local 
envIronmental mvestInent, enterpnse 

E Evaluate the economICS of alternatIve TES plant expanSIOn and upgradmg strategIes, and 
partIcularly the potentIal for cogeneratIOn technology to replace and expand both large TES 
boIler systems, and smaller local bOIlers With both gas and coal-fired deSIgns 
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I 
) 

1 Send cogen expert to NVK to VISIt WIth TEPS, medIUm-sIzed commumty bOIler 
houses (e g , m the 5-30 MW SIze range) and mdustnal enterpnses 

2 Evaluate optimal system configuratIOn and potentIal returns m energy and 
envIronmental savmgs to each of these potentIal plant groups 

3 Develop an mvestment strategy for commerCIal development of cogen technology 

F Support DR system plannmg, mcludmg select addItIOn of strategIcally located new bOIlers, for 
ultImate dIsplacement of mefficIent small bOIler houses and added DH system capaCIty, 
utIlIzmg fuel effiCIent technology 

1 Work With local groups m supportmg the analYSIS of alternative SIte selectIOn cntena, 
deSIgn and lIfe cycle costing analYSIS 

2 Evaluate payback and seek fundIng sources, develop Investment InCentIves With 
government and enterpnse managers 

G Support the planrung and evaluatIon of boIler coal-to gas converSIOn, both In small uruts and 
large TES and mdustnal plants 

1 Evaluate the economICS of potentIal new sources of gas supply, Includmg mme-based 
methane capture systems, Increased Gasprom and CBM potenual supplIes 

2 Support Enron, other CBM development efforts m educatIng coal comparues and DH 
enterpnses of the advantages of natural m cogeneratIOn, and advantages to the coal 
sector In diversIfymg mto CBM, other gas productIon technologIes 

a The enVIronmental benefits of combIned cycle gas-fired power plants relatIve 
to tradItIOnal coal bOIlers are huge, as documented by Enron and others (see 
attachments), and the envIronmental benefits of gas-fIred bOIlers and small­
scale cogen technology for smaller bOIlers also warrants further InVestIgatIOn 

b Expanded gas use Will lIkely create more Job opportumtIes m downstream 
(end-use plant and dIstrIbutIOn system constructIOn and mamtenance), requmng 
re-trammg and re-settlement of some coal mImng personnel, suggestIng need 
for coordmatIOn With coal sector re-trammg efforts 
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