
•

•

•

fN' 10, L () SSS +
-{ ~10S; 2-

®

WORLD ENVIRONMENT CENTER

UKRAINE

ENERGY CONSERVATIONIWASTE MINIMIZATION
DEMONSTRATION PROJECT

AT

CHEMICAL PLANT

IN PAVOLOGRAD

Final Report
)

USAIDIWEC COOPERATIVE AGREEMENT
NO. ANE-0004-A-00-0048-00

World Environment Center
419 Park Avenue South, Suite 1800

New York, New York 10016

OCTOBER 1998



•

•

•

PrOject DescriptIon

PrOject Type

Country

Industrial Sector

Dates

Fundmg Source

Participants

PrOject

ECWMDP at Pavlograd ChemIcal Plant - Fmal Report

ReductIOn of natural gas consumptIOn

Energy ConservatlOn/Waste MImmIzatIon DemonstratIOn Project

Ukrame

ChemIcal

November 1996

Umted States Agency for InternatIOnal Development

Pavlograd ChemIcal Plant and World EnvIronment Center

Project #1 - Improvement m efficIency ofBOller No I

Project #2 - Improvement m automatIc control of BOller No 1
(Not Implemented)

Project #3 - Improvement m effiCIency of BoIler House No 3



ECWMDP at Pavlograd ChemIcal Plant - Fmal Report

REPORT DISTRIBUTION

Loren L Schulze, ChIef, Bureau for Europe and New Independent States, Umted States Agency •
for InternatIOnal Development

Angela Crooks, Bureau for Europe and New Independent States, Umted States Agency for
InternatIOnal Development

Robert F Ichord, Jr, ChIef, Energy & Infrastructure, Bureau for Europe and New Independent
States, Umted States Agency for InternatIOnal Development

Robert A Archer, Energy & Infrastructure, Bureau for Europe and New Independent States,
Umted States Agency for InternatIOnal Development

NatalIa Kuhchenko-Kmg, USAID RegIOnal MISSIon for Ukrame, Belarus and Moldova

Troy Edwards, Document AcqUiSItions, Umted States Agency for InternatIOnal Development

NICola] Shpak, State AdmlmstratlOn of EcologIcal Safety, Dmpropetrovsk, Ukrame

Ivan A Solovyov, Deputy General Manager, Pavlograd ChemIcal Plant, Pavlograd, Ukrame

Leomd Shlman, Techmcal Manager, Pavlograd ChemICal Plant, Pavolograd, Ukrame

Vera Zlrka, WEC Coordmator for the Dmpropetrovsk RegIOn, Ukrame

Antony G MarcIl

Romuald MIChalek

Bohdan Aftanas

Raymond L Feder

Rowan P Perkms, Consultant

File

•

•



•

•

•

Section

I IntroductiOn

II Executive Summary

III Fmdmgs and ConclusiOns

IV Chronology of Project

V AppendiX A

ECWMDP at Pavlograd Chemical Plant - Fmal Report

TABLE OF CONTENTS

Page

1

2

3

4

5 - 11



ECWMDP at Pavlograd ChemIcal Plant - Fmal Report

I INTRODUCTION

In September 1995, the World EnvIronment Center (WEe) ImtIated the program provIdmg •
technIcal aSSIstance, trammg and mformatIOn dissemmatIOn servIces related to mdustnal
pollutIon control m Ukrame ThiS actIVIty IS performed withm the framework. of a much broader
assistance program to Ukrame funded by the Umted States Agency for InternatIOnal
Development (USAID) and mvolves a whole spectrum of large-scale Issues

WEe's program m Ukrame IS Implemented m two stages as follows

Stage I - called DemonstratIOn Project mcludes a number of Energy ConservatIOn/Waste
MlmmlzatIOn DemonstratIOn Projects (EC/WMDP) Implemented at varIOUS large mdustnal
plants The mam goal of thiS stage IS to demonstrate to these enterpnses the benefiCial aspects of
a Waste MlmmlzatIOniEnergy ConservatIOn Program Through the demonstratIOn proJects, an
effort IS made to encourage enterpnses to mcorporate such programs mto the permanent pohcy
of plant management The mtent IS, among other thmgs, to demonstrate that pollutIOn preventIOn
and energy conservatIOn programs are not Just additIonal expenses, but help to Improve
productIOn efficlency and subsequently mcrease profitabllzty of the enterpnses A number of
demonstratIOn projects were estabhshed at selected plants m the Dmpropetrovsk, Donetsk and
LVlv regIOns Some of them are already completed, others are underway

Stage II - of WEC programs m Ukrame IS called the Impact Program The mtent of thIS stage
IS to dlssemznate to a much wlder audlence energy conservatIOn and waste mlmmizatIOn
concepts and the benefits resultmg therefrom To further the Impact of the demonstratIOn phase,
semmars and workshops were held for plant managers from major mdustnal enterpnses In •
addItIOn, study tours were orgamzed m the U S

Under Stage I, one of the plants selected IS the Pavlograd ChemIcal Plant located m the town of
Pavolograd, Dmpropetrovsk regIOn Three demonstratIOn projects were selected, but one project
(Project #2) was abandoned due to mablhty to obtam replacement parts InstrumentatIOn was
purchased by WEC for Projects #1 and #3 and shIpped to the plant The eqmpment was mstalled
and operated satIsfactonly

Based on the successful operatIOn of these proJects, Pavlograd ChemIcal prepared a report
(AppendIX A) descnbmg the resultmg reductIOn m natural gas consumptIOn and presentmg the
accompanymg benefits, whIch IS mcluded herem
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II EXECUTIVE SUMMARY

V ISltS by WEC teams to Pavlograd ChemIcal Plant (PCP) were conducted m October 1996,
October 1997 and Apn1 1998 IdentIficatlOn of three Energy ConservatlOn/Waste M1mmlzatlOn
DemonstratlOn Projects was made m October 1996 However, one of the proJects, Project #2,
was later abandoned due to mab1hty to obtam replacement parts to Improve automatIC control of
BOller #1 Succeedmg VISIts to the plant were made to follow-up on 1mpiementatlOn of ProJects
# I and #3 and to prOVIde gUldance on the data collectlOn needed to estimate annual benefits

The plant began operatlOns m 1929 as a mumtlOns factory makmg black powder and projecttIes
It IS located m the town of Pavlograd m Dmpropetrovsk reglOn Currently, the plant employs
about 4,000 workers and occupIes an area of about 1,000 hectares whIch mcludes about 900
bUlldmgs, 100 km of raIl tracks, 170 km of p1pelmes, housmg for 15,000 people and a
powerhouse supplymg hot water for domestic use and heatmg

Presently It manufactures explOSIVes for mdustnal uses, polyvmylacetate dlsperslOn,
polyethylene mJectlOn moldmgs, pamts and varmshes, toothpaste and other products Black
powder and sohd fuel for rocket motors IS no longer produced at the plant PCP IS bemg
conSIdered as the contractor for the removal of sohd fuel from SOVIet ICBM rocket motors, usmg
technology bemg developed by the USA The plant IS under the JunsdlctIon of the M1mstry of
Machmery, BUlldmgs and ConverslOn, m the D1VlSlon ofM1htary Complex and ConverslOn

Detatled descnptIons of plant operations and the selected demonstratlOn projects are descnbed m
Progress Report No 1, Issued February 1997

The plant has prepared a report (see AppendIx A) summanzmg the performance of these
demonstratlOn projects as follows

Calculated Projected
Project Equipment EnergylMaterial Annual Gas Payback

Descnpnon Provided Savings Conserved Period
(SUS/year) (m3tyear) (month)

Project 1
Improvement m In-SItu Oxygen $21,400 195,500 65
EffiCIency of Analyzer
Botler #1

@costof
$11,600

Project 3
Improvement m Portable Gas $42,900 391 000 1 5
Operatmg Analyzer
EffiCiency of (m 2 bOilers) (m 2 bollers)
Boller House No @costof
3 $ 4,800
Total $16,400 $64,300 586,500 30

Cav value)

2
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11- FINDINGS AND CONCLUSIONS

Fmdmgs and conclusIOns for the two completed EC/WMDP projects are given below

PrOject No 1 - Improvement In EffiCiency ofBOiler No 1

ThiS boIler IS one of three eXlstmg umts mstalled m Boller House No 3 The lack of a
functIOnIng oxygen analyzer did not allow operatIOn of thiS boIler at optimum effiCIency smce no
measurements were aVailable mdlcatmg the concentration of excess oxygen m the stack gases
The demonstratIOn project selected for ImplementatIOn projected the mstallatlOn of a new m-situ
gas analyzer and visuahzed resultmg effiCIency Improvement of about I 5% whIch would result
m annual benefits of about $36,000 year

WEC proVIded an m-situ gas analyzer whIch was mstalled m boIler N3 GM50 and placed m
operatIOn by July 1998 Pavlograd Chemical Plant (PCP) reported (see Appendix) that the
oxygen content m the exhaust gases decreased from 6% to 2% followmg the InstallatIOn of the
gas analyzer ThiS resulted m an Increase In thermal effiCiency of the boIler of I 16%, savmg
25 52 mJ/hr of natural gas

PCP estimates that the annual reductIOn In consumptIOn of natural gas IS 195,483 mJ WIth an
economic benefit of $21 ,400/year

PrOject No 2 - Improvement In Automatic Control ofBOiler No 1

•

ThIS project was abandoned SInce the replacement parts for the non-operatmg components of the •
eXIstmg automatIc boIler control system were not avaIlable

PrOject No 3 - Improvement In Operating EffiCiency ofthe Entire BOiler House No 3

ThIS project visualIzed a potentIal mcrease In thermal effiCIency of the BOller House of about
1 5% by adJustmg the burners on all the bOIlers to mInImiZe excess au levels and stIll assure that
exceSSIve CO IS not present m the exhaust gases, thereby reducmg the quantIty of flue gases
emItted and the emiSSIOns of combustibles

WEC proVIded a portable gas analyzer for analysIs of 02 and CO and combustIbles m exhaust
gases, thus allowmg for adjustment of the burners m the boIlers to proVide Improved thermal
effiCIency

As stated m attached PCP Report (see AppendIx), the portable gas analyzer (MAX 5) was
Installed and placed m operatIOn m boIlers NI, N2 of the GM 50-14 type Oxygen concentratIOn
m the exhaust gases was measured and adjusted to Improve thermal effiCiency The oxygen
concentratIOn was lowered to 2% from 6% before adjustments were made as a result of use of
the portable gas analyzer The accompanymg reductIOn m heat loss m the exhaust gases IS
1 16% WIth hourly savmgs of25 52 mJ ofnatural gas m one boIler For one year, In one boller,
the annual savmgs m natural gas are estImated at 195,483 m3 The annual natural gas savmgs
resultmg from the use of the portable gas analyzer m 2 bOIlers IS estimated at 390,966 mJ valued
at $42,900
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November 1996

Apnl - July 1997

Apnl - July 1998

July - August 1998

September 1998

III
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CHRONOLOGY OF PROJECT

WEC Team vIsIted plant and Identified 3 proJects,

WEC Issued purchase orders for mstrumentatIon for
Projects #1 and #3,

ArrIval of mstrumentatIon at Pavlograd ChemIcal Plant,

InstrumentatIOn mstalled and collectIOn of operatmg
data Imtlated, and

Fmal Report I,;sued
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IV APPENDIX A

(Report developed by the Plant)
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REPORT

on the energy saving arrangements

executlon at Pavlograd Chemical Plant

PAVLOGIlAD
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on the ensT"S'Y savinI! arranSeamts e)(E!cutlon •
at Paylo~«1 O1emlcal Plant. (PCP) boUer-house.

1n COmpll€11Ce wI Lh Ute PY'CJec.t o-<ygen dnal y'2er \ilVRLiJ ':LASS
jLJl)(J( lJ' ot"co) -.~" L.L8 > ,,-8.dili!ent rl~ld lTdJ1smltte .... (itl) JUOO
measUring o}o..'Ygen cOlI:'enl tn e~tractlng gases has been Ins.tallHl
~'d put into operation at pcp boller-nouse 1n bolLer N3 GM 50

The orlmary ananyzer tr-ansformer 1S POSl t lcned 1n the smoKe gase~
outlt:!t flYlm th,= u01 L~r

Dlsp~aY 1s 1nslallcd in tbe tecbcllcal serv tc~ 51 te
Exhausting gases tempe1"atu.r6 tn the trails-former .Slrea£. doe; nut

exceed 400- c..
Reauldtlon u[ o,<yden content oLn exhaustll1g gases 1s plovided by

Mal YZ81" 1 'E!ad.lng~ 1n hand-operated rnodE!
Gas consU1nptlon lTLe.:::tsur-ement is made 1n U e gas pipe at the bol Ler

inlet
Acceptc:lble calculatlons u.slnair all the serii;'s of values defined

sev~n~ gas consumpl1un on lhe ox~gen conler.t r~duct~on

-------'
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OxYaen analyzer efficiency

OkY~en content 1n exhaustln~ gase£
before analyser lnstallation - 6%

OxY~en content in e~eustlni ~ase5
after analYSer installation - 2%

Heat los~ reduction in ~~haustlng ~ases - 1 16%

HLJur Savlnli! con~JmptloEl of' '1atural ~as -25 52 ml

Nat ural gaS savlr gC per' yedr)
( 1n one boiler) - 19fi483 m'

•

Est llnat.;d annual saving ~as

(1n one boi ler)
Estlmclt ed annual NO exhaust
reduction lby one boller)

O,.{YE!en anall.-:::er Durch<%.8

Oxygen arwl1ZEll" 11lstetllaLion

-3&587 grl,m

- 0 12 t
- 12000 Iiln vn.

700 grlvn

1110 gr 1vn_

- 13800 irlvn

I
I

I
I

I
I____..J

lrst.::lllaL.Qn 1[1 3 bClllers
~86449 or

-:15761 g'"'1. vn
U 36 t.

- 41400 grivn

I--

IEstimated t:::ff l.::.. len...:~ uf O .....Ye:£.l1 anal 12t?r
IN~tural gas. :,;avinE
ISaving galll
INO e...<haust r'Pduction
IOXyg~fl anal1zer'S in 3 bollers
L

t-\ Kudr':>£lvtseJ

• 8



•
I}

te

~""':::-""e[C' 1

t r...o ....

4-;:; t ~ Tilt\). "'\""'c.l..~l;lr; ;·se:s l"'''1p~r)t_I'"C
',o.l~ -"'~;::O"J "\+_-,:;

no. Tl ..... C Q cS 1--;,' t prtd..J:--= Gr,

-:Ot-'-'I?='t -. "''''<::T-;' ~""'o- ..... '"t:-t? o..",!;l:- Cot' _~ _"e"-A -~M- , T!'-'-

-"'f' ',=,1: -;,f ,c- ." l...l-:?")i r::wr~ '-'S W

8:r"oj ~~..~l:+ ; .... t':' .J-~i:.. -0 t~p r .v~;. I:t?- .... tp)1.).1 ~u~

-. Cll' crt"; r ~ -I'"' l) 1:\: 1"1",<. '"

cc~f"flt::.e-
'!; ~l--l'1t"\l:.- tlF" """,-:0 J~ Ivlr~~r\;;

,('.+-'= ~I_

Gl~rte ''iC'-'~':5'\:
o /:,ll.:I";; .;1'" C-~1":':''''T

tv <l-"'I! r-..< ..

~, .. ~rC"~.4_ S '::;'1V'n~ --:; .... ;:;t:; ..-f2"'t: f cc..:· e.,c. "t -~$ ~~ Me ... i;J?:

-;:cer - t.. t:' 4 st-:- .. rtQ t ~t:.'

:::II'" r-r'":(lt_ l ". r',."l"S <OJ.

J + .... pr'lrfi"i.:h.... V' cC'n~ ?lcr~

- .
-c; •

--~"tu :f ..... ,,--;(;

'I' ~~ 1..... -i -,r.; 010,. '= C \ ., -"';; •

- <

OJ.

lc.4-::'\' -
------

=L I

c'

9
•



•
-4-

on the eneMtv say1n£ at"1"'8rlSements e>eecutlon

at Pavlo~ Olell1cal PllUlt (PCP) boller-house.

lowerec. ~f1

metl1ud and
~c. jl.\.Stlll,"

•

1n com~llence w1 th demonsratlonal prcject N~ ~as :mal v:er MAX 5

~asurlng oxygen content.carbon mono-ide. carbon dloYice.total

Combustion. cambust 10n temperatur-e culd officienCy has C1een Installpd

and put Into operatlol at pcp bOl12T'-house tn Oollrars ru N~

GM 50-14
AnalYZ~r t r dnsducer 1s lns:'alled ] n chlnmeY::. betweer boll ers Nl

arId N~ al f--heater and ekCmatTIYZel a'1d 1n othel reSl'l rEd and -:oui tab:e

for anaL,sl.:: fllazes.

Rogulatlon uf oxygen contunt ill e",..r dustlns g8l-;e; is rH'ovlc~d tJ\.

an~l~~er I~adlngs In hand-opelated mcde

Gas con~UI1lPt1uIl measurerrler:t IS mad.e 1n tile gas P1D€? at the tKnIer

inIaL
FJ ov g~ r'l!!!ctuctlun dUE.- tL the o""",,gen c.1lltent J S

e~hausting gd~~S has been deflned(,jeSlgnenJ by es:~maten

using meesurellll:SJlt re~dln~s r-eguired for /...larameters cmd

bo lIel"" unl t=. GM ;:10-14 result S t:'valuat.lur

DylWDIa or Ileat loss reduction
...... xo '.......

____J
.........., bUm .,...., ' ........• 1 0
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Ges analyzer efficiency

UXYien content 1n e ....haustlll~ gaseS"
bt?fore analYs~r installaUon

O.... ygen content. In p ....maustlIlg &;:;8ses
Jfter ~.~lYser ln5tallation

He~t loss reduction in exhaustln~ gases

rluur savlne cOl"'sumpt lon of IJdLTJral gas

NCltural 2c:tS =..clV lfl6l( per >'eal~)

111 one bulhn GM 50-14

tstllhdtl:!d annu~l s~lvlng gas
in UIlt:! buile!r GM SO-14

Fc.,t 1mated annu;:;,jl NO i?,dlau=.t
r~duLti0n (by one bOller GM 50-11 )

ot hPl exPenses

Total amount"

I - -- - - -

I Estll1lclted effiCiency of gas
IctLal:lzE-l'" J.l-15lall2ttlcl III two bcl1r-r-s GM :l1--14'
I Nalurcll gelS ~ctV1JIg (lJt::!1 .>'l::!d))

I 5clv1t u;a ~alr'

I f\lO e..<haust reductlon
IGa:=, andlYLel~ 1n twu tollers
L

•- G%

-~%

- 1 113%

~)r::. 5? rna- ........

- lD54e3 rrr

- 3ts5ti? iV 1 vn

- U 1~ t

- 10800 irlvn

900 grlvn

- 11700 gr]vn •
~90g6e me

- 77174 ~f 1VI'

o :::'4 t
- 11700 gr1.vn
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