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I INTRODUCTION

In September 1995, the World Environment Center (WEC) initiated the program providing
technical assistance, traiming and information dissemination services related to industrial
pollution control in Ukrame This activity 1s performed within the framework of a much broader
assistance program to Ukraine funded by the United States Agency for International
Development (USAID) and involves a whole spectrum of large-scale 1ssues

WEC’s program in Ukrame 1s implemented 1n two stages as follows

Stage I — called Demonstration Project includes a number of Energy Conservation/Waste
Mimimization Demonstration Projects (EC/WMDP) implemented at various large industral
plants The main goal of this stage 1s to demonstrate to these enterprises the beneficial aspects of
a Waste Minimization/Energy Conservation Program Through the demonstration projects, an
effort 1s made to encourage enterprises to incorporate such programs into the permanent policy
of plant management The intent 1s, among other things, to demonstrate that pollution prevention
and energy conservation programs are not just additional expenses, but help to improve
production effictency and subsequently increase profitability of the enterprises A number of
demonstration projects were established at selected plants in the Dnipropetrovsk, Donetsk and
Lviv regions Some of them are already completed, others are underway

Stage II — of WEC programs in Ukraine 1s called the Impact Program The intent of this stage
1S to disseminate to a much wider audience energy conservation and waste minimization
concepts and the benefits resulting therefrom To further the impact of the demonstration phase,
seminars and workshops were held for plant managers from major industrial enterprises In
addition, study tours were organized in the U S

Under Stage I, one of the plants selected 1s the Pavlograd Chemical Plant located 1n the town of
Pavolograd, Dmipropetrovsk region Three demonstration projects were selected, but one project
(Project #2) was abandoned due to 1nability to obtain replacement parts Instrumentation was
purchased by WEC for Projects #1 and #3 and shipped to the plant The equipment was installed
and operated satisfactorily

Based on the successful operation of these projects, Pavlograd Chemical prepared a report
(Appendix A) describing the resulting reduction 1n natural gas consumption and presenting the
accompanying benefits, which 1s included herein
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II

EXECUTIVE SUMMARY

Visits by WEC teams to Paviograd Chemical Plant (PCP) were conducted in October 1996,
October 1997 and April 1998 Identification of three Energy Conservation/Waste Minimization
Demonstration Projects was made 1n October 1996 However, one of the projects, Project #2,
was later abandoned due to mability to obtain replacement parts to improve automatic control of
Boiler #1 Succeeding visits to the plant were made to follow-up on implementation of Projects
#1 and #3 and to provide guidance on the data collection needed to estimate annual benefits

The plant began operations in 1929 as a munitions factory making black powder and projectiles
It 1s located 1n the town of Pavlograd in Dnipropetrovsk region Currently, the plant employs
about 4,000 workers and occupies an area of about 1,000 hectares which includes about 900
buildings, 100 km of rail tracks, 170 km of pipelines, housing for 15,000 people and a

powerhouse supplying hot water for domestic use and heating

Presently 1t manufactures explosives for industrial uses, polyvinylacetate dispersion,
polyethylene injection moldings, paints and varmshes, toothpaste and other products Black
powder and solid fuel for rocket motors 1s no longer produced at the plant PCP 1s being
considered as the contractor for the removal of solid fuel from Soviet ICBM rocket motors, using
technology being developed by the U S A The plant 1s under the jurisdiction of the Ministry of
Machinery, Buildings and Conversion, 1n the Division of Military Complex and Conversion

Detailed descriptions of plant operations and the selected demonstration projects are described 1n
Progress Report No 1, 1ssued February 1997

The plant has prepared a report ( see Appendix A) summarizing the performance of these
demonstration projects as follows

Calculated Projected
Project Equipment Energy/Material | Annual Gas Payback
Description Provided Savings Conserved Period
(SUS/year) (m’/year) (month)
Project 1
Improvement 1n In-Situ Oxygen $21,400 195,500 65
Efficiency of Analyzer
Boiler #1
@ cost of
$11,600
Project 3
Improvement n Portable Gas $42,900 391 000 15
Operating Analyzer
Efficiency of (1n 2 boilers) (1n 2 boilers)
Boiler House No @ cost of
3 $ 4,800
Total $16,400 $64,300 586,500 30
(av value)
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IT- FINDINGS AND CONCLUSIONS
Findings and conclusions for the two completed EC/WMDP projects are given below
Project No 1 — Improvement in Efficiency of Boiler No 1

This bouler 1s one of three existing units installed in Boiler House No 3 The lack of a
functioning oxygen analyzer did not allow operation of this boiler at optimum efficiency since no
measurements were available indicating the concentration of excess oxygen in the stack gases
The demonstration project selected for implementation projected the installation of a new m-situ
gas analyzer and visualized resulting efficiency improvement of about 1 5% which would result
in annual benefits of about $36,000 year

WEC provided an n-situ gas analyzer which was mstalled 1n boiler N3 GMS50 and placed in
operation by July 1998 Pavlograd Chemical Plant (PCP) reported (see Appendix) that the
oxygen content in the exhaust gases decreased from 6% to 2% following the nstallation of the
gas analyzer This resulted in an increase in thermal efficiency of the boiler of 1 16%, saving
25 52 m*/hr of natural gas

PCP estimates that the annual reduction 1 consumption of natural gas 1s 195,483 m’ with an
economic benefit of $21,400/year

Project No 2 — Improvement in Automatic Control of Boiler No 1

This project was abandoned since the replacement parts for the non-operating components of the
existing automatic boiler control system were not available

Project No 3 — Improvement in Operating Efficiency of the Entire Boiler House No 3

This project visualized a potential mcrease n thermal efficiency of the Boiler House of about

1 5% by adjusting the burners on all the boilers to minimize excess air levels and still assure that
excessive CO 1s not present 1n the exhaust gases, thereby reducing the quantity of flue gases
emitted and the emissions of combustibles

WEC provided a portable gas analyzer for analysis of O, and CO and combustibles 1n exhaust
gases, thus allowing for adjustment of the burners 1n the boilers to provide improved thermal
effictency

As stated n attached PCP Report (see Appendix), the portable gas analyzer (MAX 5) was
installed and placed 1n operation 1n boilers N1, N2 of the GM 50-14 type Oxygen concentration
in 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 accompanying reduction 1n heat loss 1n the exhaust gases 1s

1 16% with hourly savings of 25 52 m> of natural gas 1n one boiler For one year, n one boiler,
the annual savings in natural gas are estimated at 195,483 m’ The annual natural gas savings

resulting from the use of the portable gas analyzer 1n 2 boilers 1s estimated at 390,966 m> valued
at $42,900
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III CHRONOLOGY OF PROJECT

November 1996 - WEC Team visited plant and 1dentified 3 projects,

April — July 1997 - WEC 1ssued purchase orders for instrumentation for
Projects #1 and #3,

Apnl - July 1998 - Arrnival of instrumentation at Paviograd Chemical Plant,

July — August 1998 - Instrumentation 1nstalled and collection of operating
data imtiated, and

September 1998 - Final Report 1ssued
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IV APPENDIX A

(Report developed by the Plant)
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REPORT
on the energy saving arrangemants executlon

at. Pavlograd Chemical Plant (PCP) bailer—housa.
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Tn complience with the procject oxvgen analyzer WORLD CLASS
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measuring oxveen content n extractling Bases has been 1installed
and put. into operation at PCP holler-nouse in bol.er N3 GM S0

The primary ananvzer transformer is positicned i1n the smoke gases
outlet from the boiler

Disp.ay ls installed in the techuiical service site

Exhausting gases temperature in the transformer areas does not
exceed 400 C.

Regulatlon of csvden content .n exhausting gases {s provided by
analvzer readings ln hand-operated mode

Gas consumption measurement 15 made 1n tte gas plpe at the boller
inlet
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OxvEen analyzer efficiency

OxvEen content in exhausting gasesc
before analyser Lnstallation -~ 6%

Oxvgen content In e<hausting gases

af'ter anarvser installation - 2%
Heat losz reduction in exghausiing gases —- 1 18%
Hour saving consumptlon of natural gas -25 52 m'

Natural gas savirg(per vear)

(in one holler) - 195483 m*
Estimated annual saving gas _

(in one boiler 3P837  Brivn
Estimated annual NO exhaust i
reductlion (by one boiler) -012 t
Q«yEen analleer purchase - 12000 grivn.
Oxvgen analizer installation - 700 Erivn
Other expenses -~ 1110 grivn.

13800 grivn
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Total amount:
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[Estimated efficiencsy of oavVEEn analizer irstallat.on lu 3 bollers E
[Netural gas saving - 5§6§49 o :
[Saving sain 215781 g~ivn |
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REPORT
on the enerdy saving arrangements executlon

at. Pavlograd Chemical Plant (PCP) boller-house.

In complience with demonsrational prclect N2 gas anelvzer MAX &
measuring oxveen content,carbon mono-!de, carbon diowice, total
combustion, combust 1on temperature and offlclency has oDeen installed
and put into operatior at PCP boller-house in nollers Wl NE
GM 50-14

Analvzer transducer is installed 11 chimnevs betueer boliers N1
and N2 alr-heater and ekonomvzer ano in othei reguired and =ultable
for anal,sls plazes.

Rogulatlon of oxvgen contunt 1h erausting gases 15 proviced ov
analyzer eadings 1n hand-opei ated mede

Gas consumption measurement 15 made in the gas pipe at the toiler
inlet.

Flov gus reductlion due te Lhe o« gen content s loweret .m0
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Gas analyzer efficlency
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