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1 1 IntroductIOn

Burns and Roe Enterprises, Inc
USAID Project - Delivery Order No 11, District Heatmg System Improvement Program

• 10 EXECUTIVE SUMMARY

•

•

The work descnbed m thIS report was conducted by Burns and Roe Enterpnses, Inc
(BREI) through It'S contract WIth the U S Agency for InternatIOnal Development
(USAID) The work was completed under the framework of USAID's Energy EffiCIency
and Market Reform Project for the Newly Independent States It was Implemented under
DelIvery Order #11 for GeorgIa entItled, "TbIllSl DIstnct Heatmg System (DHS)
Improvement Program" ThIS work has mcluded the development of speCIfic projects
that WIll lead to returnmg portIOns of the eXIstmg DHS back mto operatIOn In addItIOn,
USAID proVIded funds to Implement some of the most urgently needed heatmg system
rehabIlItatIOn work, whIch has been successfully Implemented at four hospItals and two
schools

GeorgIa IS dependent on Imported natural gas and petroleum fuels for generatIOn of
electncity and productIOn of heat for domestic and commercIal consumers Non-payment
for energy by consumers, and lack of hard currency for the government to pay for
Imported energy resulted m large debts and eventual curtailment or stoppmg of gas and
011 supplIes Lack of gas, 011 and electncity has m turn resulted m shuttmg down the
enterpnses producmg the export commodIties, WhICh could have prOVIded hard currency
to pay for Imported fuel or energy

The fuel cnSIS resulted m complete shutdown m 1993 of 46 dIstnct-heatmg system
thermal stations for the past five wmters, whIch formerly supplIed heat and hot water to
the CIty of TbilIsi The one small Combmed Heat and Power (CHP) statIOn m the center
of TbilIsi has only operated mtermittently over the past SIX years, mostly for supplymg
heat to government bmldmgs In addItIOn, more than 40 hospItals and orphanages have
not had natural gas for hot water heatmg bOIlers, or dIesel 011 for emergency generators

The populatIOn has resorted to Substitutmg electncal reSIstance heaters for warmth, for
hot water heatmg and for cookmg The electncal dIstnbutIOn systems were not deSIgned
for these loads and system protectIOn measures such as fuses, breakers and load-sheddmg
controls have been bypassed Power supply IS still not relIable, WIth frequent outages, and
varymg voltage and frequency, causmg damage to eqmpment

Up to the present time the mam fuels now bemg used by the populatIOn for wmter heatmg
are kerosene, propane and wood Many large consumers of heat such as government
bmldmgs, unIverSItIes, banks and pnvate commerCial enterpnses have mstalled theIr own
hot water heatmg bOIlers burnmg dIesel 011, and dIsconnected theIr bmldmgs from the
dIstnct heatmg networks They can be SWItched back to natural gas supply when
avaIlable
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Burns and Roe Enterpnses, Inc
USAID Project - DelIvery Order No 11, Dlstnct Heatmg System Improvement Program

12 PrmcIpal Fmdmgs •• FOrty-SIX dlstnct heatmg thermal statIOns representmg about 2927 MWt (thermal)
have been shut down smce 1993 Without any capItal preservatIOn of bOIlers and/or
lay-up of 3268 kIn of dlstnbutIOn plpmg It IS doubtful that any of these statIOns can
be economIcally rehabIlItated

• There are more than 5000 apartment bmldmgs wIth more than 300,000 flats housmg
about 1,000,000 people WhICh were prevIOusly supplIed wIth dIstnct heatmg hot
water

• Before 1993, 20% of electnclty supply was for domestIC household use Currently
more than 70% of electnclty IS used for heatmg, hot water supply and cookmg, whIch
IS mefficient

• It IS estImated that more than 300 MWe of electrIcal load has been added smce cut off
ofheatmg by the DRS

• Included m sectIOn II of thIS report are several desIgn proposals and cost estImates
and economIC analyses for rehabIlItatIOn and/or re-powenng of some dlstnct heatmg
thermal statIOns and hospItals heatmg systems and geothermal hot water supply

• A summary of costs for DHS rehabIlItatIOn work are as follows

DescnptlOn
Restore hot water supply to
apartments

RestoratIOn of hot water
network
Reconstruct a typICal CHP

Umt Cost

$700-$900 per apartment

$600/meter

$140-$250/kw

Estimated Total Cost, $
$3 5-4 5 millIon

$2,000 mIllIon

$420-750 mIllIon •
• Included as an attachment to the technIcal report m sectIOn II of thIS report, IS a

proposal for a PIlot DemonstratIOn Zone for metenng of electnclty, natural gas and
geothermal hot water and mstallatIOn of apartment gas heaters ThIS project WIll cost
about $200,000 DetaIled deSIgns and speCIficatIOns were also prepared

• There have been several success stones about supplymg heat to needy consumers
USAID funds ($300,00) were used to repaIr bOIlers m two maternIty hospItals, a
mental hospItal, and the TbilIsi Bum HospItal Also, a solar hot water system was
mstalled at the bum hospItal that WIll proVIde about 40% of theIr annual hot water
consumptIOn In addItIOn, gas fired hot water bOIlers were mstalled at two schools

There are local contractors who can perform DHS rehabIlItatIOn work on a firm fixed
pnce baSIS All work for the above DHS rehabIlItatIOn work were performed by local
GeorgIan contractors All contractors were selected through a competItIve bIddmg
process, m accordance WIth USAID reqmrements

•
DOIIEXCI DOC 2



•

•

•

Burns and Roe Enterpnses, Inc
USAID Project - DelIvery Order No 11, Dlstnct Heatmg System Improvement Program

1 3 RecommendatIOns

Over the past three years there has been reVIew of prevIOUS studIes and reports, detailed
assessments of forty- seven thermal statIOns, twenty- three hospItals and orphanages,
numerous schools, and surveys of the populatIOn In addItIOn, several rehabIlItatIon and
re-powenng proposals have been developed for alternatIve cogeneratIOn Combmed Heat
and Power (CHP) Plants Followmg are a few recommendatIons that hopefully WIll help
to allevIate the contmumg energy cnsIs m GeorgIa, and espeCIally m the CIty of TbIlIsI

• It appears that the only realIstIC hope for restonng heat and hot water to the
populatIOn of TbIlIsI for domestIC use IS an eclectIC mIX of mdIvldual projects Some
examples are a few dlstnct heatmg statIOns reconstructIOn or re-powenng as
cogeneratIOn, some decentralIzed gas fired bUIldmg heatmg bOIlers, development and
utIlIzatIOn of eXIstmg geothermal resources for hot water, mstallatIOn of through-the
wall gas fired heaters m mdlvIdual apartments and solar hot water supply systems

• Most Important IS rehabIlItatIOn and restoratIOn of metered natural gas supplIes to
mdlvldual apartment flats for cookmg, heatmg and hot water heaters

• In parallel, It IS necessary to upgrade and restore electnclty metenng and payment
collectIOn When tenants realIze that natural gas IS less than half the pnce of
electnclty and kerosene, there IS an mcentlve to mstall relatIvely mexpenslve gas
heaters m theIr flats There IS also the resultmg envIronmental and health benefits

• MIllIons of dollars m loans are bemg conSIdered for bUIldmg more megawatts of
fOSSIl fired electnc generatmg capaCIty However the already overloaded and
deprecIated dIstnbutIOn system cannot handle addItIOnal reSIstance heat loads
Fundmg should be prOVIded for contmued rehabIlItatIOn of the natural gas and
electncal dlstnbutIOn and metenng systems to consumers

• The hIghest pnonty should be gIven to Implementmg targeted pIlot projects coupled
WIth the reforms for legal and accountmg systems for payments for energy and
contmued pnvatIzatIOn of the energy enterpnses resultmg m a workable free market
economy
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Burns and Roe Enterprises, Inc
USAID Project - DelIvery Order No 11, DIstrict Heatmg System Improvement Program

20 BACKGROUND •
Twelve newly mdependent states (NIS) emerged from the collapse of the former SovIet
Umon m 1991 USAID has addressed and managed assIstance to these countnes through
the Bureau for Europe and the New Independent States (USAID/ENI) Fundmg actIvItIes
m the energy, energy related and envIronmental sectors have supported techmcal
aSSIstance, trammg, pre-loan assessments, feaSIbIlIty studIes and lImIted capItal aSSIstance
m support of energy related eqUIpment and cooperatIve actIVItIes WIth local mstitutIOns

USAID has proVIded support to the country of Georgia through Its MISSIon III Yerevan,
Armema and through ItS reSIdent contractor Burns and Roe and subcontractor ArCI
Consultmg Ltd III TbllIsl ThIS support has been dIrected towards development of
GeorgIa's mstitutIOnal and regulatory reforms needed to attract pnvate sector
partICIpatIOn and mvestment, Implementmg conservatIOn and energy effiCIency programs
m the mdustrial and reSIdentIal sectors and developmg mdigenous energy resources such
as geothermal, coal and solar

Numerous feaSIbIlIty studIes and proposals have been prepared over the past five years m
support of fundmg deCISIOns by the World Bank and the European Bank for
ReconstructIOn and Development (EBRD) ThIS report IS the culmmatIOn of three years
of work funded by USAID, WhICh began With DelIvery Order No 8 m 1995 to find
solutIOns for the heatmg cnSIS, whIch has occurred, smce then m the CIty of TbilIsi

2 1 Objectives of DelIvery Order

The purpose of thIS delIvery order was to address the cntIcal emergency needs of the
energy sector by expandmg use of domestIC energy resources and Improvmg the
effiCIency of energy consumptIOn An addItIOnal objectIve was to further evaluate the
condItIOn of the TbilIsi dIstnct heatmg systems and work WIth local authonties to proVIde
Immediate, near and long term proposals for provIdmg heat to all economIcally VIable
consumers, as well as to the most vulnerable consumers such as hospItals, orphanages
and schools DeSIgns and speCIficatIOns were generated to conduct a pIlot metenng,
bIllmg and collectIOn project m a representatIve DemonstratIOn Zone of TbilIsi

2 2 Scope of Work

AddItIOnal data collectIOn and condItIon assessments were carned out by reVIew of all
aVailable reports and studIes to date and re-vlSltmg of dIstnct heatmg thermal statIOns,
TbIlISI TES, hOSpItalS, schools and government bUIldmgs, as well as mterviews With
reSIdents and techmcal speCialIsts The Scope of Work reqUIred for developmg the
Immediate, short and long term rehabIlItatIOn and development of dIstnct heatmg
follows

•

•
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Burns and Roe Enterpnses, Inc
USAID Project - Delivery Order No 11, Dlstnct Heatmg System Improvement Program

• IdentIfy alternatIve forms of heatmg, mcludmg cost of eqUIpment, efficIencIes, fuel
and mamtenance costs and economIC companson to other forms of heatmg

• Evaluate the potentIal future need for constructlOn of new capacIty
• Develop budgetary capItal, operatmg and mamtenance cost estImates for proposed

rehabllitatlOn plans
• IdentIfy potentIal financmg sources for system upgrade projects
• Include a Pilot DemonstratlOn Zone mstallatlOn and replicatiOn of metenng, billmg,

collectiOn and control systems to support the pnvatIzatlOn and future
commerCIalizatlOn of utIlity supply companIes

• PrOVIde limIted procurement of cntIcally needed spare parts and matenals to renovate
and operate bOllers and pIpmg

• Procurement of matenals for the pilot metenng project should have pnonty
• Consult and coordmate With the government of Georgia, the Mumcipality of TblllSl,

mternatlOnal finanCial mstItutlOns and other western consultants and donor
orgamzatlOns
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Burns and Roe Enterprises, Inc
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30 DISCUSSION •
3 1 IntroductIOn

ThIS report IS a contmuatIOn and conclusIOn of work started m November 1994 under
USAID DelIvery Order No 8 - Georgia, to address the CntIcal Energy Needs
(Emergency Program) after break-up of the SovIet Umon m 1991 The ObjectIves were to
provIde emergency assIstance to Georgia'S most vulnerable groups such as hospItals
schools and orphanages and to accomplIsh a prehmmary assessment and database for the
dlstnct heatmg systems m TblllSl A report, "Study of TblllSl Heat Supply Systems,
RehablhtatIOn and Development OpportumtIes" was prepared by ArCI Consultmg for
Burns and Roe m Apnl-May, 1995 Bums and Roe completed a Report for DelIvery
Order 11 entItled" Dlstnct Heatmg System OptimIzatIOn and HospItal Heatmg System
RehabIlItatIOn for the CIty of TblllSl" was completed m February 1996 ThIS report
summarIzed the results of the ArCI Study, and outlmmg a number of potentIal projects
for rehabIlItatIOn or development

The ObjectIves of USAID DelIvery Order No 11 - TbilIsi DIstnct Heatmg System
Improvement Program, as a contmuatIOn m February 1996, was to assess the current
status of the TbilIsi dIstnct heatmg systems The tasks were to Identify alternatIves for
provIdmg heat for the populatIOn, evaluate potential future need for constructIOn of new
capacIty, develop rehabIlItatIOn proposals and IdentIfy potential financmg sources for
system upgrade projects An addItIOnal reqmrement was to mstall and conduct a
DemonstratIOn Zone PIlot metermg, bIllmg, collectIOn and control system to support the
pnvatIzatIOn and commerclahzatIOn of dIStrICt heatmg and utIhty servIce companIes

ThIS sectIOn of thIS report, Part I, presents an overvIew of the prevIOUS several years of
studIes, assessments and findmgs Part II of thIS report and appendIces contams the
detaIled techmcal reports and reference mformatIOn

3 2 Definmg the Problem

Before 1960 heat was supphed to bmldmgs and faclhtles m Tbllisl from about 1000
separate low capacIty boIler houses The only central heatmg system was the Thermal
Electnc StatIOn (TES) WhICh ongmally heated eleven multI-flat dwellmg houses

Development of the CIty'S present centrahzed dlstnct heat supply systems based on
medmm and hIgh capacIty thermal statIOns began m 1960 At the same time, mdividual
bOIlers were ehmmated Development of the centrahzed heatmg systems was faclhtated
by the SImultaneous constructIOn of a natural gas dlstnbutIOn system throughout Georgia
that supplIed natural gas Imported from outsIde Georgia

•

•
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At the present tlme the Tbilisl Central Heat and Power (CHP) system IS made up of 46
dIStnct heatIng thermal statIOns and the small Thermal Electnc StatIOn (TES), whIch
represents a capacIty of3,600 GCallHr (2927 MWt) heat and about 18 MWe power As
of 1993, the dlstnct heatIng systems were already m poor condItIOn due to poor
mamtenance, and would have reqUIred large Investment to rehabIlitate Smce 1993, most
of the thermal statIOns have been shut down due to lack of natural gas and mazut, and all
eqUIpment has sustamed addItIOnal damage due to lack ofproper lay-up and preservatIOn

• There are 110 hot water bOIlers varymg m SIze from 0 8 GCai/Hr to 150 GCallHr for
a total heat output of 7,327 GCai/Hr Ages vary from 9-30 years (1968-1989) These
bOIlers are low effiCIency deSIgns, and most are beyond repair

• There are 111 steam bOIlers varymg In SIze from 1-100 tonnes/Hr for heatmg mazut
and water and for supplymg steam to mdustnal consumers for a total steam
productIOn of 3042 tonnes/Hr Most ofthese bOIlers have detenorated beyond repaIr

• There are more than 550 pumps for boIler feed, hot water dlstnbutIOn, water
treatment and mazut, 286 heat exchangers and 79 deaerators, most of whIch have
detenorated beyond repaIr

• Most of the electncal eqmpment IS more then 25 to 30 years old, obsolete and
detenorated beyond repaIr Much has been vandahzed and removed

• There IS about 3268 Km (2043 mIles) ofplpmg mstalled m the CIty of Tbl1ISI dIStrIct
heatmg systems Most of thIS pIpe IS eIther dIrect burled WIth bitumen-perhte
msulatIOn and polyethylene water proof wrap or laid m ferro-concrrete trenches WIth
mmeral wool msulatIOn and fiberglass-asphalt roofing matenal wrap Because the
plpmg has been lymg Idle for several years WIthout cIrculatIOn or heat, damage due to
mternal and external corrOSIOn and detenoratIOn of msulatIOn IS estImated to be
extensIve

• About 1970 Km (1231 mI) balance of plpmg WIthm the thermal statIOns for
transportmg cold and hot water, steam, natural gas and mazut IS badly corroded and
mlssmg msulatIOn Most valves are moperable, frozen m pOSItIOn from corrOSIOn and
most of the pIpmg IS detenorated

• Natural gas dIstnbutIOn pIpmg throughout most of TbilIsi to thermal statIOns,
busmesses and apartments has been out of servIce smce supply cut off durmg 1993
1994 Much corrOSIOn and damage has occurred, and pIpmg has been dIsconnected
where hot water heaters, stoves and some bOIlers have been removed DIstnbutIOn
pIpmg has been rehabIlItated m some dIStrICtS of TbilIsI, but pIpmg withm bUIldmgs
need to be checked and leak tested

• Much of the smgle pIpe hot water dIstnbutIOn pIpmg and radIators m apartment
bUIldmgs have corroded beyond repair and some have been removed

There are more than 300,000 famIlIes m about 5000 apartment bUIldmgs, many that are
hIgh rIse, wmch were supplIed WIth hot water from the dIstnct heatmg systems These
famIlIes have smce substituted electnc heaters, kerosene heaters and wood stoves for heat
and hot water Smce the natural gas supply to GeorgIa was curtailed or completely cut off
dunng 1993-1994, more than 70% of electncity supply for domestIc household use IS
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bemg now used for heatmg, hot water and cookmg PreVIOusly, only about 20% of
electncity was used for domestIC consumptIOn, mostly for hghtmg

Results from assessments and cost estImates m technIcal reports m SectIOn II mdicate that
It would reqUIre about $700 to $900 per apartment to rehabIhtate the hot water heatmg
system The cost to replace hot water network dIstnbutIOn pIpmg would average about
$600 per meter from thermal statIOns The cost to reconstruct a typIcal thermal statIOn
would be about $140 to $250 per kW The CHP tanff to cover heat productIOn would
have to be at least $0 06 per kWh eqUIvalent The present tarIff for electncity IS about
$0033 per kWh, and there IS very low collectIOn of consumer payments As long as the
tanff for electnCIty IS lower than the cost of dIstnct heatmg, no one WIll pay

Before 1993 the cost of heat and hot water was less than one percent of a famIlIes annual
mcome At the present cost of fuel, and rehabIlItatIOn of hot water dIStrICt heatmg
systems, m order to supply the same amount of heat and hot water a famIly would have to
spend four to five tImes theIr present annual salary

It wIll be very dIfficult to overcome the present mertia of consumer attItudes and energy
use patterns set over the past five years The populatIOn out of desperatIOn for heat has
purchased thousands of electrIC, kerosene, propane, wood and coal heaters and stoves
CItIzens wIll be hard pressed to agam be asked to spend lImIted or non-eXIstent mcome
for new gas heaters, gas meters or electrICIty meters m the near future When tenants
realIze that natural gas IS less than half the pnce of electrICIty and kerosene, there WIll be
the mcentIve to mstall relatIvely mexpenSlVe natural gas heaters m theIr flats, and replace
electrIC hot water heaters WIth natural gas heaters

The conclUSIOns are that as long as most of the populatIOn IS msolvent, and electncity IS
not properly metered and paId for, there IS lIttle mcentIve for the populatIOn to pay for the
energy they consume It wIll be very dIfficult to economIcally JUstIfy rehabIhtatIOn of
dIstnct heatmg supply to most of the domestIC populatIOn of TbIlISI

3 3 Some POSSIble SolutIOns

The most realIstIc solutIOns for restonng heat and hot water to the populatIOn IS a
combmatIOn of projects ThIS mcludes reconstructIOn and/or re-powenng of some dIstnct
heatmg statIOns and mstallatIOn of decentralIzed natural gas fired hot water bOIlers for
some large bUIldmgs or groups of bmldmgs Most Important IS rehabIhtatIOn of natural
gas dIstrIbutIOn pIpmg and restoratIOn of metered natural gas supphes to mdividual
apartment flats for cookmg, hot water heatmg and pOSSIbly some space heatmg In
parallel, It IS necessary to upgrade and restore electnc metenng and payment collectIOn

•

•

There are several thermal statIOns that were evaluated for reconstructIOn as combmed
cycle Combmed Heat and Power (CHP) plants that would have had good thermal hosts as
well as bemg able to supply electrICIty to the gnd m order to maXImIze fuel utIlIzatIOn •
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efficIency These hosts were government bUIldmgs, banks, schools and hospItals
However, smce completmg the proposals, the potential thermal hosts procured and
mstalled theIr own hot water bOIlers and dIsconnected theIr bUIldmgs from the network
Smce these hosts can burn natural gas to produce theIr own heat, they are not lIkely to
pay more for hot water from a dIstnct heatmg system
Several of the proposals are mcluded m Part II and m the AppendIX E, and could be
reconsIdered m the future when economIC and legIslatIVe reforms are stabIlIzed and
pnvatlzatlOn of the energy sector WIll allow market forces to regulate the actual pnces of
energy In order to justlfy financmg of any of the proposals, there must be the cash flow
from revenues from tanff collectIOns for electncIty, natural gas and heat to pay for the
fuel and servIce the loans for the projects

At the present tlme the most Important potentIal rehabIlItatIOn projects are those for
hospItals, schools and orphanages where the cost of energy IS partIally SUbsIdIzed by the
government The projects completed m the past two years wIth USAID and World Bank
fundmg are examples of small mvestments of seed money to demonstrate the Importance
of energy conservatIOn and developmg entrepreneurial and management expenence m a
busmess enVIronment Several other projects are lIsted m appendIX E

The Immediate to short term solutIOn for supplymg dIstnct heatmg to some of the
populatlOn m at least four dIstncts of TbilIsI IS to spend about one mIllIon dollars per year
for the next few years for mamtenance and repair works at the TbIlISI Thermal Electnc
StatlOn (TES) The major constramts to this solutIOn are the poor condItIOn of the hot
water dIstnbutIOn pIpmg en-route to bUIldmgs and the poor condItIon of the smgle pIpe
systems WIthm the bUIldmgs, as well as lack of solvency of consumers

A longer-term solutIOn IS to replace the eXIstmg TES WIth a new high effiCIency gas
turbme combmed cycle Combmed Heat and Power (CHP) plant to tIe mto the eXIstmg
hot water and electnc dIstnbutIOn systems The eXIstmg electrIC transmIssIOn substatlOn
could handle up to 80 MWe AlternatIve conceptual deSIgns have been evaluated for
proposals as part of USAID Dehvery Order 31 - GeorgIa, Least Cost Development plan

The TbIhsi Combmed Heat and Power (CHP) plant Thermal ElectrIC StatlOn (TES) IS a
sIgmficant power generatIOn and dIstnbutIOn SIte for the CIty because It serves as a
pnmary substatIOn With 18 feeders to the CIty gnd The feeders supply power to hIgh
pnonty consumers such as the Parhament bUIldmg, Mimsters Cabmet, opera house,
natlOnal stadIum, hospItals, schools, banks, etc The present CHP capaCIty IS 18 MWe,
and the transmISSIOn substatlOn provIdes 45 MWe to the CIty gnd The total capaCIty of
the 6 kV CIty hnes and 35 kV gnd hnes IS 80 MWe m case that the TES IS reconstructed
WIth mcreased capaCIty m the future

The three eXIstmg steam turbmes can supply up to 70 MWt of heat (hot water) to four
dIstncts of TbIlIsI, Didube, ChuguretI, Mtatsmmda and KrtsanisI The eXIstmg supply
network IS compnsed of heatmg and hot water supply systems The network IS dIvIded
mto two zones of supply and return pIpmg The upper zone supplymg Mtatsmmda and
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Krtsamsi dlstncts IS about 13 kIn, and the lower zone supplymg Didube and Chugureti
dlstncts IS about 26 kIn PIpe SIzes are 100, 125, 150, 200, 300, 400 and 500 mm
dIameters The heatmg and hot water supply systems are closed type wIth mtermediate
heat exchangers

Two hot water peaker bOIlers are m poor condItIOn and should be removed They were
deSIgned to supply heat effiCIently durmg very low temperature weather condItIOns The
bOIlers seldom operated at more than 50-60% desIgn load wIth poor effiCIency at typIcal
weather condItIons m Georgia In addItIOn, heatmg of water m a bOIler IS less effiCIent
than usmg extractIOn steam from a power turbme to heat the water Also, the number of
potentIal solvent heat consumers has been reduced because they mstalled then own hot
water heatmg bOIlers, and dIsconnected themselves from the network

The pIpmg supply networks are presently m poor condItIon and much has been out of
servIce smce 1993 At that tIme heat and water losses were as hIgh as 25% due to
detenorated msulatIOn and corrOSIOn It IS certam that further depreCIatIOn and damage to
the plpmg systems has occurred due to both mternal and external corrOSIOn It WIll be
necessary to mspect and reparr mdividual sectIOns of network pIpmg before restorIng
supply of hot water to consumers ThIS work can be done m steps to meet the heat load of
potentIal solvent groups of consumers

In order for any of these proposals to be Viable projects, there must first be an aggreSSIve
program to complete rehabIlItatIOn of the electnclty and natural gas dIstrIbutIon systems
m selected dlstncts Then the electrIC wmng and natural gas plpmg must be rehablhtated
and meters must be mstalled m selected groups ofbUIldmgs where a majorIty of reSIdents
are solvent and wIllmg to pay for utIlIty servIces Some groups of bUIldmgs or large
bUIldmgs WIth many apartments should be conSIdered for rehabilItatmg hot water plpmg
WIth meters and mstallatIOn of hot water bOIlers

A pIlot demonstratIOn project was developed for the Digomi dlstnct of TbilIsi to mstall
electnc and natural meters and supply metered geothermal hot water to the central
communal bathhouse There are 18 bUIldmgs m thIS dlstnct whIch vary from 5 to 14
floors, WIth from 60 to 130 flats per bUIldmg totalmg 1283 flats housmg about 6000
people The reasons for selectmg the Digomi dlstnct are the follOWIng

• Power dlstnbutIOn IS typIcal for TbIllSl
• Gas supply system has been rehablhtated
• RepresentatIve cross-sectIOn of TbIllSl populatIOn
• Dlstnct WIth typIcal mIX of 18 bUIldIngs
• USAID funded a gas fired hot water boIler mstallatIOn at the kmdergarten
• AvarIable geothermal hot water supply whIch can be expanded
• Dlstnct heatmg thermal statIOn No 5 In dlstnct next to bmldmgs IS attractIve

mvestment opportumty for prIVatlzmg and rehablhtatmg

•

•

•
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The desIgn IS for about 334 electnc meters to be mstalled m locked boxes m entrance
areas for metenng one, three, fifteen or thIrty famIlIes per meter Because of the physIcal
dIfficulties to change wmng m many bUIldmgs, the new CIVIl Code reqUires formatIOn of
ReSIdents AssocIatIOns for admmlstenng and accountmg communal payments for groups
of flats EXlstmg meters wIll remam m apartments for consumers to momtor theIr
consumptIOn and to settle any dIsputes about theIr payments

Separate meters are mstalled for elevators and some common entrance and hallway
lIghtmg All of the electrIc meters WIll have SWitches to cut off servIce to non-paymg
consumers ThIS WIll dlsclplme consumers and change then attItudes and consumptIOn
patterns from not carmg about how much electnclty they are usmg to gIvmg attentIOn to
savmg electnclty and money As a result It Will be possIble to guarantee electnc power
supply to paymg consumers

The plans are to mstall 483 gas meters m flats that do not have meters The communal
bathhouse needs to be repaired and geothermal hot water wIll be supplIed and metered
The deSIgn mcludes gas heaters to be mstalled m 45 smgle-famlly flats, 3 m the polIce
statIOn and 2 m the communal bathhouse

The detailed deSIgn proposal IS descnbed m Part II of thIS report DeSIgn and tender
documents were prepared by ArCI Consultmg, Ltd m TbIl1Sl for rehabIlItatIOn of electnc
WInng and natural gas plpmg to each apartment and mstallatIOn of electrIc and gas
meters Contractors were screened and selected and bIds were receIved and evaluated by
Bums and Roe and contracts were ready to be sIgned to start constructIOn The USAID
MISSIon m TbilIsi canceled the project because of concerns about legal Issues related to
Homeowners ASSOCIatIOns and common areas speCIfied m the new CIvIl Code The
MISSIOn was also concerned that there would not be any follow up momtonng of results

The results from thIS project WIll proVIde much valuable mformatIOn for Implementmg
metermg programs mother dlstncts such as

• EqUipment and labor costs for metermg m dIfferent types of bUIldmgs
• The effect of less expenSIve gas supplIes on electnclty consumptIOn
• If payments for electnclty and gas WIll Improve

The DemonstratIOn Zone pIlot metenng project IS of speCial Importance to the
government of Georgia and the Mumclpahty because It may be the first known project of
Its kmd and SIze m the CIS that mtegrates gas and hot water metenng as well as electnc
metermg m the same project ThIS project IS an Important example whtch lays the
framework for the present ongomg reforms bemg developed for the accountmg and
management systems needed for the momtormg, bIllmg and collectIOn of tanffs for
energy The project WIll also promote the development of energy management
capabIlItIes and orgamzatIOnal dlsclplme needed for pnvatizatIOn m the energy sector
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There IS a sIgmficant amount of 62-64 C geothermal hot water at 2300 to 2500 m depths
below the CIty of TbIlISI that can be utlhzed for heatmg of hot water for consumptIOn
USAID funds were used for repaIr and testmg of an eXIstmg productIOn well 5-T that
presently supphes about 1900 cu M per day of water to about 3000 apartments m the
Saburtalo DIStnCt Also, well No 7-T was repaIred for momtonng water level of resource
durmg flow tests ArCI Consultmg, Ltd m TbIhsi preVIously prepared a prehmmary
desIgn proposal for mcreasmg the capacIty and re-mJectmg the water to prevent
exhaustmg of the deposIt ThIs well could supply hot water to about 40,000 or more
consumers The estImated cost for the re-mJectIOn system would be about $2,800,000

There are about eIght other eXlstmg geothermal hot water wells m Tblhsi that were dnlled
about 15 years ago that could be put mto servIce to supply hot water to several hundred
thousand people It IS estImated that about 65 MWt of geothermal hot water supply could
offset about 50,000 tonnes of 011 eqUlvalent per year, whIch would reduce greenhouse gas
emISSIOns as part of Georgla's obhgatIOn accordmg to the Global Chmate Change Treaty
InspectIOns and assessments would have to be made and deSIgns prepared for supply and
metenng of hot water to consumers

A project was completed usmg USAID funds to mstall a solar hot water system at the
TbIlISI Bum HOSpItal to supply as much as 40% of the annual hot water needs for
cleanmg, bathmg and laundry needs There are many other examples of hospItals,
orphanages, and pOSSIbly apartment bUIldmgs where solar hot water systems could be
mstalled to reduce dependence on electncal consumptIOn and expenSIve Imported fossIl
fuels There would also be the envIronmental benefits achIeved from these projects

3 4 Sources of Fmancmg

The posslblhtles for locatmg multmatIOnal financmg for dIstnct heatmg projects m
GeorgIa at thIS tIme are not very optImIstIc The government has been slow m support of
reforms for pnvatIzatIOn of the energy sector, for Implementmg the necessary legal and
accountmg control systems necessary for pnvate enterpnses to grow and flourIsh There
IS also the uncertamty about the future of taxatIOn and the kmds of taxes Imposed for
productIOn of heat and power

There has yet to be any potentIal enterpnses IdentIfied whIch would be wlllmg to form a
company or Jomt venture wlllmg to mvest pnvate eqUIty capItal m any of the defunct
dlstnct heatmg thermal plants for rehabIlItatIOn, re-constructIOn or re-powenng The
TbIhsi Thermal Electnc StatIOn (TES) Combmed Heat and Power (CHP) plant IS
supposed to be m the process of pnvatIzatIOn as a Jomt Stock Company, but m realIty IS
stIll a government owned facIhty Another quaSI pnvate company Geothermla, Ltd has
been chartered by the government and been gIVen long term leases on some geothermal
wells to operate as a geothermal utIhty servIce company to supply hot water to consumers
and collect revenues However, these organIzatIOns do not have the pnvate capItal to
mvest m sIgmficant eqUIty for obtaImng loans, and are stIll dependent on the government
even for operatmg expenses Added to thIS IS the general economIC cnsls m the whole

•

•

•
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country and the low solvency of the populatiOn at large to pay for hot water heat even 1ftt
was avmlable

The World Bank has a present program called "Mumcipal Development Plan" that IS
fundmg tasks for developmg mstItutiOnal reforms, promotmg competitiOn, rehabIlItatiOn
projects and mamtenance projects

The European Bank for ReconstructiOn and Development opened a new office m TbI11SI
tills year (1998) and IS mterested m findmg distrIct-heatmg prOjects to provIde loans It IS
understood that these loans are prIvate and wIll reqmre local eqmty mvestment as well as
foreIgn partner mvestments

Another potential source offundmg for some of the smaller projects IS through the Umted
NatIOns Development Program, office m TbI1ISI The government must request fundmg
for projects that show Improvements m energy effiCIency and/or reduce emISSIOns of
greenhouse gases The Global EnVIronmental Fund could finance medIUm SIze projects
up to one milhon dollars

The US Trade Development Agency should be mvestIgated as a pOSSIble source of
financmg for projects that Will promote AmerIcan goods and servIces

The German bank K.:ffiT WIll fund proposals and studIes for German companIes for the
purpose of developmg work and trade for German companIes

There are many donor organIzatIOns that may be able to prOVIde fundmg for smaller
projects such as the hospItals and orphanages for humanitanan reasons
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40 CONCLUSIONS and RECOMMENDATIONS •
Almost all of the dIstnct-heatmg thermal statIOns have been shut down for the past four
years wIthout any technIcal preservatIOn of bOIlers and eqUIpment and hot water
dIstnbutIOn pIpmg Most of these plants have detenorated to the pomt where It IS not
economIcal to even conSIder rehabIlItatIOn or rebUIldmg them It IS not lIkely that any
large-scale rehabIlItatIOn of dIStrIct heatmg can be accomplIshed any tIme m the near
future, If ever It may be pOSSIble to economIcally rebUIld two or three of the statIOns With
gas turbme or gas engme combmed cycle heat and power plants as proposed m later parts
of thIS report, prOVIded that thermal hosts can be contracted and power can be supplIed to
the gnd

Some of the factors that are dIsadvantages agamst major rehabIlItatIOn or remstatmg of
large centralIzed hot water dIstnct heatmg m TbI1ISI are

• RelatIvely mIld clImate and short wmters
• Complex terram reqUIres expenSIve technIcal solutIOns
• ReconstructIOn of thermal statIOns and electncal systems, dIstnbutIOn pIpmg,

consumer bUIldmgs mternal pIpmg, metermg and control systems WIll reqUIre large
mvestments

• Pay-back penods for thermal heat only statIOns would be very long, more than 15
years, compared to less than 5 years for combmed heat and power statIOns

• The cost of thermal energy productIOn for rehabIlItated heat-only thermal statIOns
could be as hIgh as $0 085 to $0095 per kWh eqUIvalent compared to present electnc
tanff of $0033 per kWh

• Most of populatIOn presently use electrIC, kerosene and wood to heat flats to 15-18 C
(59-64 F) at best m wmter (based on personal expenences) and could not afford to
pay for dIStrIct heat under present economIC condItIOns and annual salarIes

• RehabIlItatIOn and remstatmg of natural gas supplIes and metermg WIll probably be a
more economIcal solutIOn for heat for the domestIC populatIOn, eIther from
decentralIzed hot water bOIlers m multI-flat bUIldmgs or mdividual gas furnaces m
some flats

• The refugee problem IS stIll puttmg a dram on the Georgian economy

It has been SaId that the SIte property of many of the thermal statIOns IS more valuable for
commerCIal development of shoppmg malls, modem housmg complexes and new
busmess enterpnses If fact, there IS sIgmficant free enterpnse growth that IS occurrmg m
the pnvate sector For example, compames such as BntIsh Petroleum, Emon, BntIsh
AIrways, and dealershIps for Mercedes Benz and BMW, McDonalds Restaurants, etc are
opemng offices or faCIlItIes m TbI1ISI And yet the supply of electncity durmg the 1997
1998 Winter m much of the CIty was only about two hours m mommg and about four
hours m the evemng Also, the power IS not stable, With voltage spIkes and frequency

•

•
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swmgs that damage eqUipment Almost every busmess has a generator to operate when
the power IS out These developments m the pnvate sector should be a message to the
Government of Georgia, that the reforms everyone talks about and work on need to be
expedIted to see more rapId pnvatIzatIOn m the energy sector Entrepreneunal busmess
development m the energy sector should be encouraged With the necessary legIslatIOn, tax
benefits and pOSItIve legal status for contracts and recourse

Some recommendatIOns whIch have already been repeated many times by many others
for pnonty actIOn

• Implement the Digomi pIlot demonstratIOn metenng project descnbed m Part II
• Fmd fundmg for rehabIhtatIOn of TbIhsi TES dIstnct heatmg supply and metermg
• Contmue rehabIlItatIOn projects for hospItals and orphanages
• Contmue rehabIhtatIOn of natural gas dIstnbutIOn and metenng
• Contmue rehabIhtatIOn of electncal dIstnbutIOn and metermg
• EmphaSIze the llnportance of legIslatIVe and accountmg reforms bemg worked on by

USAID and other organIzatIOns leadmg to pnvatizatIOn of the energy sector to
support a free market economy
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1. Introduction

1 1. ImtIal SituatIOn

Today GeorgIa IS In a state of deep economIC CrISIS The Power sector IS the most
cntical branch of the NatIOnal Industry On one hand, It IS one of the reasons for the
economIC cnSIS In GeorgIa, and, on the other hand, due to the economIC cnSIS It
suffers senous problems Itself

All Though GeorgIa has ItS own resources of fossIl fuel, durIng the sovIet penod
sufficIent attentIOn was not dIrected toward then exploratIOn and extractIOn

Smce 1992, when GeorgIa become an Independent country, It had to cover almost all
kinds of demands for fuel for the power system by means of purchasIng and ImportIng
gas and fuel od, paymg world market costs However, the rIse of purchase costs was
not followed by adequate mcome from Increased consumptIOn pnces In the current
SItuatIOn most a consumers are not financIally capable to cover the costs of consumed
power, gas and thermal energy, and there appeared an Inscreasmg gap between costs
of actually consumed power and costs covered by consumers Accumulated debts
grew because of the low solvency of power generatIOn enterpnses They could not pay
foreIgn fuel supplIers and thus they reduced power generatIOn or even stopped
functIOmng

SImultaneous ceasmg of all TbilIsi (and almost all of GeorgIa) dIstnct heatmg
systems' operatIOn m 1993 ImmedIately Impacted the power supply system The
SItuatIOn has become worse after stoppIng natural gas supply to households In 1994 as
a result, the demand for electrIC power for cooking, and partIcularly for prOVIdIng
heatIng to apartments and offices, was greatly Increased

Currently, the mcreased demand can not be completely met by means of GeorgIan
power generatmg enterpnses, and It results In to admimstrative ways for of power
consumptIOn lImItatIOn

In the eXIstIng SItuatIOn rehabIlItatIOn of the thermal energy supply WIll largely reduce
electrIC power consumptIOn, ThIs IS an Issue of great Importance for the purpose of
Improvement of whole power sector

DIfficultIes expenenced by the power sector of GeorgIa Impacts all the rest of natIOnal
mdustrIes, as avaIlabIlIty of power IS one of the VItal sources for rehabIlItatIOn of the
productIon system for adequately raIsmg the welfare level m GeorgIa

1.2 IdentificatIOn of the Problem and Work Methodology

The goal of the report IS to summanze results of InvestIgatIOns on pOSSIbIlItIes of
rehabIlItatIOn of centralIzed thermal energy supply (dIStrICt heatIng systems) In
TbIlISI, and on seeking alternate suggestIOns connected WIth heatIng supply whIch



were mvestlgated dunng 1995 to 1998 for scope of work m USAID 'DelIvery order
#11 ' ThIS final report IS an expanSIOn on, and conclUSIOn of the work whIch was
performed m USAID 'DelIvery order # 8'

• To present an overvIew of the faCIlIties of dlstnct heatmg systems
• To VISIt Mlrustnes, Departments and Techrucal InstItutes
• To look for and become famIlIar With all reports, studIes and assessments

performed by tmrd partIes
• To prepare a database on current condItIOns of dlstnct thermal statIOns
• To select demonstrative projects among dlstnct heatmg systems and to develop

proposals of theIr rehabIlItatIOn
• To select demonstratIve projects for eXlstmg autonomous heatmg systems and to

develop proposals for theIr rehabIlItatIOn
• To select demonstratIve projects and to prepare recommendatIOns on creatmg new

autonomous heatmg systems
• To work out proposals for utIlIzatIOn of renewable sources of energy
• To prepare a pdot project for creatmg system of proper metenng, payment

collectIOn and power consumptIOn control systems
• To estImate necessary capItal mvestments needed for Implementmg all the

developed out proposals and projects, and preparatIOn techrucal speCIficatIOns of
necessary eqUipment and matenals

• To moruter the transportatIOn, dehvery and mstallatIOn of the necessary eqmpment
and matenal durmg the ImplementatIOn process of the above mentIOned projects

•

•

•
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2 Tbihsl Heat Supply

2 1 Historical Data

Until 1961 TbIhsi consumers were supphed wIth heat generated by autonomous
bOilers, the total number of whIch equaled 1000 umts At that time the only source of
centrahzed heatmg supply was TbIllSl Thermal Power StatIon bmlt m 1938, wmch IS
stIll operatmg

In the mIddle of 1950 an order was gIven regardmg pnonty development of
centrahzed heatmg systems for the CIty, whIch gradually replaced the autonomous
bOilers

ConstructIOn of the first dIstnct heatmg statIOns (DHS) started m 1958 In 1961, Wlth
the start up of the first DHS a new era of monopoly development of centrahzed
heatmg systems started, lastmg untIl 1989, when the last DHS # 48 commissIOmng
took place

By 1989 the structure ofTbIhsi heat supply system was as follows

Consumers of the centrahzed heatmg system were reSIdents of about 6000 blocks of
flats and about 1000 pubhc and admInIstratIve bmldmgs The centralIzed heatmg
system supplIed heat to 83% and hot water to 75% of the CIty populatIOn

•
80%
6%
5%
9%

centrahzed heat supply from DHS,
centrahzed heat supply from the TbIhsi Thermal Power StatIOn,
centrahzed heat supply from mdustnal thermal statIOns,
autonomous boller faCIlItieS

•

1993 was the last year when the dlstnct heatmg statIOns operated As natural gas
supply stopped, operatIOn of DHS became ImpOSSIble and the SItuatIOn IS stIll the
same

2 2 CentralIzed Heatmg System of Tbdlsl

2 2 1 Heat Generation

UntIl 1993 heat generatIOn for the centrahzed dlstnct heatmg system was carned out
by 47 dIStrICt thermal statIOns the total thermal capaCIty of whIch was 4295 MWi
Thermal capaCIty of separate DHS-s vaned from 348 MWt to 2045 MWt Total
number of boller facIhties located at DHS-s equaled 326 unIts Due to vanous boller
damages and lack of stand-by eqmpment, actual capaCIty of DHS was about 2930
MW

Average effiCIency of small bOilers was 65-75%, whlle that of larger bOilers varIed
WltIDn 80-85%



The bOilers were eqUIpped wIth gas burners or combmed burners whIch operated
usmg natural gas or mazut fuel Low capaCIty steam bOilers were used for mazut
heatmg Steam also was used for water deaeratIOn If there were no steam bOilers,
then deaeratIOn was done by means of vacuum pumps Hardness of water used to
compensate losses m the heatmg pIpmg network was reduced by means of
regeneratIOn WIth SodIUm Chlonde

RegulatIOn of boIler faCIlIty regImes was performed manually There were no
mstruments for controllIng fuel compOSItIOn The negatIve Impact of DHS on the
enVIronment was sIgmficant due to the nOise, Sulfur and NItrogen OXIde emISSIOns
and Soot WhIle usmg mazut fuel M-lOO (WIth sulfur compOSItIOn above 4%) all of
the sulfur was emItted mto the atmosphere, as no filters were mstalled

Durmg all of the operatmg penod only mmImum mamtenance was carned out

After the operatIOn was termmated no conservatIOn measures were taken to preserve
bOilers and eqUIpment At present the maJonty of bOiler facIlItIes are m such a poor
condItIOn that there IS no use m rehabIlItatIOn Electnc eqUIpment IS almost
completely removed

Numerous attempts to claSSIfy DHS accordmg to theIr technIcal condItIOn, carned out
by both GeorgIan speCIalIsts and foreIgn consultants, gave completely contradIctory
results ThIS probably means that theIr technIcal condItIon vanes sIgmficantly and can
be charactenzed as unsatIsfactory (WIth exceptIOn ofDHS #48)

2 2 2 Thermal Energy Supply

Thermal energy hot water supply m the TbIllSl centralIzed dIstnct heatmg system was
performed by means of pIpelInes of 1166 km length Most of the pIpes are laId m
concrete ducts located on 0,7-1,0 m depth under the CIty streets At the same tIme
controllmg and lockmg fittmgs are located m accessIble concrete chambers Water
leaks (dIscharge) pOSSIbIlItIes were not foreseen m concrete ducts structure and
accordmg to GeorgIan speCIalIsts water leaks durmg the operatIOn of pIpelmes are
collected m ducts HydraulIc tests are necessary to assess condItIon of pIpmg network

Newer pIpelmes were laId underground WIthout arrangement of concrete ducts In
such cases bItumen-pearlIte thermal msulatIOn of pIpes was used For the assessment
of such pIpelmes condItIOn, excavatIOn works and mternal electromc pIg and/or TV
mspectIOns should be carrIed out

Part of the pIpes laId on the surface are accessIble for mspectIOn TheIr thermal
msulatIOn IS m very poor condItIOn but the pIpes themselves have no SIgnS of
sIgmficant damages

Lengths of pIpelmes from dIfferent DIstnct Thermal StatIOns to consumers vary from
4,3 km to 58 km Thermal networks of DIstnct Thermal StatIOns often have

•

•
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connectlOns wIth each other Each thermal energy supply network has many loops and
cross connectlOns From one pomt of VIew, such type of connectlOns were mcreasmg
the rehabIhty of the heat supply system, but from the other, caused exceSSIve
mactlvity m parts of the system

The maJonty of thermal networks are not eqmpped wIth a secondary loop, therefore
hot water IS dIrectly supphed from DIStnCt Thermal StatlOn to heatmg devIces of
consumers

Newer networks are eqmpped WIth thermal substatlOns wIth facIlItIes to separate the
pnmary and secondary loop pIpmg
The rehef of TbIllSl has dIfferent elevatlOns whIch causes addItIOnal problems for
arrangement of thermal energy supply networks DIfference between elevatIOns was
got over by arrangement of pump statlOns In case of damage to pumps, exceSSIve
pressure resulted m emergency situatlOns m the lower pomts of thermal energy supply
networks

The heatmg network was deSIgned to provIde a 150°C water m supply pIpmg But the
low quahty of lockmg fittmgs could not reSIst the mcreased pressure at such
temperature and the actual temperature of supphed water was about 90°C

PIpmg dIameter was selected WIth large spare capaCIty (from 100 to 700 mm),
because It was necessary to transfer sIgmficant volumes of low temperature water and
to compensate for leakage

Mam sources of leakage were elastIc compensators for thermal expanSlOn of pIpmg
and from lockmg fittmgs Total water losses m all thermal networks of the CIty were
exceedmg 2900 t/hour Consequently, If thermal energy losses durmg generatIOn were
about 18% An addItIonal 20% of thermal energy losses were occumng due to poor
thermal msulatIOn and leakages

DeSIgn hfetIme of thermal energy networks was 25 years Accordmg to operatmg
repaIr schedules, about 45 km of pIpmg had to be renovated each year, but no more
than 10 km were actually repaired

Accordmg to the assessment of GeorgIan specIahsts, about 300 km of thermal
networks needed complete replacement by 1993 Such assessment must be conSIdered
as underestImated By a factor of at least 2

Thus, considenng that expendItures needed for thermal network rehabIlItatIOn does
not dIffer from those needed for constructIOn of new ones we must admIt that
approxImately half of the thermal networks actually do not eXIst at present

2 2 3 DIstrIbutIOn and UtilIzatIOn of Thermal Energy

DIStrIct heatmg systems m Georgia, as well as mother countnes of the former SOVIet
Dmon, have been constantly Improved Accordmg to the government mstructIOns,



such an Improvement was mtended to reduce the amount of metal used m the systems
and the amount of work needed for mstallatIon

Durmg the 1960-Ies two-pIpe heatmg systems were completely substItuted by sImple
one-pIpe systems Regulatmg pIpe fittmgs were no longer used m most of the heatmg
systems

In order to reduce the number of heatmg devIces (radIators or convectors) m dIstnct
heatmg systems, the government approved mcreased temperature standards for heat
carner, though m realIty such a rugh temperature had never been achIeved

As a result of such Improvement the heatmg systems became so SImple, that no
special qualIficatIOn was were for theIr mstallatIOn, no adjustment was needed durmg
start-up and the only operatIOnal problems were leakage

Thus, If we consIder that the purpose of the heatmg system Improvements carned out
durmg the last decades was to reduce ItS cost to the mInImum, then the purpose has
certamly been achIeved

In most cases dIstnct heatmg system pIpmg m eXIstmg bUIldmgs IS a vertIcal, one
pIpe system WIth senally connected heatmg eqUipment The heat carner (hot water)
runs through the pIpes m the downward dIrectIOn, from the upper floors to the ground
floor Consequently the heatmg temperature falls and m order to proVIde homogenous
heatmg the surface area of heatmg deVIces IS larger at the lower floors Thermal
capacIty of heatmg eqUipment can not be locally regulated as regulatmg valves are not
proVIded

FIgure 1 2 - 1

Prmcipal scheme of smgle-pipe heatmg system ofbUIldmg
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The above descnbed system does not provIde the possIbIhty of consumptIOn metenng
m apartments separately and does not allow to sWItch off msolvent consumers

About 870,000 cItizens of TbIhsi (83% of the whole populatIOn) were consumers of
central dIstnct heatmg system by 1993 70% of total thermal energy, produced by all
dIstnct thermal statIOns, was used for populatIon needs SpecIfic heat consumptIon
rate for heatmg of resIdential bUIldmgs was about 90 kWh/m2 /year

About 1,000 admimstrative and pubhc bUIldmgs were also served by dIStnCt thermal
statIOns SpecIfic heat consumptIOn rate for them was about 75 kWh/m2/year

Before 1990 pnces on heat power were stable - 3 87 RubleslMWh (# ) for
populatIOn and pubhc mstitutes and 13 97 RubleslMWh (# ) for mdustnal
enterpnses

Heatmg costs for a mIddle-level famIly, occupymg about 50m2 of heatmg area, were
about 25 Rubles per year ThIS amount was equal to about 03-05% of the average
annual mcome of one famIly In such condItions all consumers actually paId bIlls for
theIr heatmg supply

2 2 4 Results of stoppmg the central heat supply system operatIon

Due to the stoppmg of the natural gas supply to GeorgIa, operatIOn of the central heat
supply system was ceased and Its consumers were left Without heatmg smce 1993
1994 Consequently, electnc power consumptIOn for heatmg purposes was mcreased
Electnc power consumptIOn by populatIOn has reached especIally hIgh levels

Table 2 2 4

Electnc power consumptIOn m TbI1ISI (MWh)

Year 1992 1996
Total consumptIOn 1,642,00000 1,996,00000
ConsumptIOn by populatIOn 473,00000 910,00000

It IS clean that any measures WIth regard to restoratIOn of heatmg systems Will be
helpful for reducmg load on the whole power system, whIch Itself IS m a deep cnSIS

In the process of developmg recommendatIOns on rehabIhtatIOn of TbIhsi central
heatmg system or Implementmg any other measures to proVIde thermal energy to
varIOUS groups of consumers, It should be taken mto account that the SItuatIOn m
Georgia dIffers from any other countnes of the former SOVIet Dmon



Ceasmg operatIOn of the centralIzed dlstnct heatmg system resulted m a consIderably
lower welfare level of the mam part of populatIOn of TbIlISI But, due to the soft
clImate of GeorgIa, such decrease turned out not to be so catastrophic Heatmg season
m TbilISI IS lastmg from November 15 untIl Apnl 15 The coldest month IS January,
when the average temperature IS about +1°c For most countnes of the former SovIet
Umon and Eastern Europe the task of mamtaImng centralIzed heat supply system has
no alternatIves, as heatmg m such countrIes IS as VItal as water or power supply

To mamtam central the heat supply system, governments of Russia, Ukrame and
Byelorussia had to make a decIsIOn about partIal fundmg of populatIOn heatmg costs
from state and local budgets In BaltIc States, where actual revenue level of
populatIOn IS consIderably hIgher than m Georgia the population IS able to cover the
cost of centralIzed heat supply almost completely WIth regard to Georgia, mcomes of
the state, local or famIly budgets are not expected to mcrease m the nearest future up
to the level, sufficIent to cover centralIzed heatmg supply costs Consequently, new
solutIOns of heatmg system rehabIlItatIOn must be found

•

•

•
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3 Conclusions and Recommendations on RehabIlitation of
CentralIzed District Heating System

3.1 Rehabilitation of centralized system for heat supply of
populatIOn

One of the mam charactenstIcs taken mto consIderatIOn durmg evaluatIOn of the
desIgn of a creatIOn of dIstnct heatmg system IS the value of specIfic heat load for a
gIven dIstnct

Assessment of the economIC efficIency of centralIzed heat supply m Western Europe
has shown, that the value of specIfic heat load ~ 30 MW/km2 can be consIdered as
favorable Tills parameter IS close to the analogous ones bemg used m the former
USSR

The situatatIOn, eXlstmg m TbI1ISI before 1990 was favourable for development of
centralIzed heat supply systems 47 dIstnct heatmg statIOns WIth total actual thermal
capacIty of 4245 MWt were under the control of the CIty enterpnse "Tbomeumeoba",
responsIble for centralIzed heat supply to the CIty These thermal statIOns were
provIdmg heat to about 83% of the populatIOn and a major part of publIc bmldmgs
and offices Total amount of thermal energy used by the consumers was 1869 MWt
from thIS 1273 MWt was used for reSIdential bmldmgs, 545 MW for publIc bmldmgs
and offices, 19 MWt - for mdustnal enterpnses

ConsIderable dIfference between the actual capacIty of thermal statIOns and consumed
capacIty resulted from the heat losses Experts of "Tbomeumeoba" consIdered, that
average losses durmg the thermal energy generatIOn IS 18%, and losses durmg heat
transmISSIOn through heatmg pIpmg IS 19%

The CIty system of centralIzed heat supply proVIded a temtory of 56 km2 area, WhICh
results m an average specIfic heat load (considenng total consumptIOn for heatmg and
hot water supply purposes) - of 334 MWt/km2

Considermg only the consumptIOn for heatmg, the spesific heat load was 25,6
MW/km2

Accordmg to mformatIOn from "Tbomeumeoba", until 1990 about 98% of consumers
were regularly paymg for heatmg and hot water

r Until the 1990 pnce for heat supply was stable for the populatIOn It was 10 kop/m2

($ ) per month, whIch amounted to 50 kop/m2 per year (WIth 5 month heatmg
penod), and 4,2 kop/m2 per month m case of calculatIOn of monthly expenses from
annual amount

The tarIff for hot water until July of 1993 was 60 kop/person per month, assummg a
consumptIOn rate of 130 l/day per person at 55 CO hot water temperature



For an average household the annual expenses on centrahzed heatmg and hot water
supply untIl 1990 amounted to less than 1% of annual famIly mcome

Analyzmg today the sItuatIOn, WhIch eXIsted m the past, It IS necessary to take mto
consIderatIOn the mfluence of the fact of consumers' solvency on the actual value of
specIfic heat load

Companson of results of analysIs of household average solvency m Tblhsi (see
Chapter 6 5) With possIble value oftanff on thermal energy supply after rehablhtatIOn
of centrahzed heatmg system (see Chapter 63) shows ObVIOUS dlspanty Fmanclal
capablhtles of average statIStIc household to cover expenses for heat supply are
hmlted by $100 US per year, whIle necessary expenses may amount to $455 US per
year

Tills dIsparIty IS confirmed by the assessment performed by the State Department of
StatIstICS, WhIch consIders that accordmg to the sItuatIOn m July of 1997, mcomes of
65% of populatIOn are lower then SubSIstence mmlmum level

It IS clear that present condItIOn of consumers' solvency abruptly decreases actual
volume of specIfic heat consumptIon It IS natural that With Improvmg general
economIC sItuatIOn m GeorgIa solvency of populatIOn Will correspondmgly mcrease,
although m the nearest future It IS hard to beheve that the favorable condItIOns for
economIcally effiCIent operatIOn of centrahzed heat supply systems WIll be created
soon

There may eXIst an opiIDon that reasonable way out of thIS sItuatIOn Will be found by
means of decentrahzatIOn of heat supply systems Indeed, wltilln the CIty there are
compact sectIOns With illgh speCIfic mdex of heat load But, unfortunately, the fact of
msolvency appears even on the lowest level - 1 e on the level of multI-flat block It IS
dIfficult to expect that m a democratIc SOCIety there eXIst methods allowmg removal
of msolvent consumers from reSIdential bmldmgs and let solvent consumers settle m
these vacant flats In the most prestlgeous dlstncts of the CIty such processes have
already begun m a natural way, but thIS process covers only a small part of CIty
temtory Investments for modernIzatIOn of eXlstmg heat supply system m multI-flat
reSIdentIal bmldmgs, WhICh WIll allow dIsconnect msolvent consumers from the
common heat supply system amounts to $700-900 US for a medIum SIze flat (50 m2

of hvmg space) At the same tIme, It must be taken mto account that It IS necessary to
carry out such modernIzatIon m all flats, but only part of the consumers Will be
solvent m the bmldmg Also, It must be taken mto account that m those multI-flat
reSIdential bmldmgs where the concentratIOn of solvent consumers has been already
performed m a natural way, measures for modernIzatIOn of heat supply system can be
aVOided In thIS case more SImple modernIzatIOn optIOn (see FIg 62-5) can be used,
but ImplementatIOn of heat consumptIOn metenng m flats IS absolutely essentIal

Arguments gIven m tills chapter mostly belong to the problem of heat supply to the
populatIOn, but from thIS ItS Importance IS not decreasmg, 1 e the populatIOn IS the
major consumer of heat So the probabIlIty of resolvmg the problem of heat supply
for the TbIlISI populatIOn by means of rehabIlItatIon of centralIzed heat supply
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system IS doubtful If rehabIlitatIOn of these systems wIll be carried out accordIng
to Western Standards

The basIs for such a conclusIOn are

• hIgh mvestment costs and correspondmgly hIgh pnce for thermal energy (hot
water)

• low solvency of consumers
• low cost ofnatural gas becommg avaIlable to populatIOn

3 2 PossIbIlItIes of RehabIlItatIOn of CentralIzed Heat Supply
Systems for Heatmg of the EXlstmg BuIldmgs and InstItutIOns

As It has already been mentIOned m the preVIOUS sectIOn, the solutIOn of the CIty
heatmg problem by means of rehablhtatmg the centrahzed heat supply system IS
connected wIth senous problems One of the maIn obstacles IS the necessity of
costly modernIzation of the eXistIng heatIng systems servIng reSidential buIldIngs
as a result of which It wIll become pOSSible to separate Insolvent consumers from
the common network and carry out actual consumption recordIng for each flat
separately

It IS not necessary to carry out such modermzatIOn m bmldmgs of mstitutIOns and
organIzatIOns If such a bmldmg IS occupIed by one consumer In thIS case It wIll be
enough to mstall one calonmeter at the place where the pIpe enters the bmldmg It IS
also not necessary to mstall mdividual regulatmg eqmpment on heatmg faclhtles as
mstltutIOn employees use It to make an economy of heat consumptIOn much less
frequently than m theIr own flats The central regulatIOn method (from the boIler
room) of heat supply ofpubhc bmldmgs IS effectIve enough and permIts to change the
heatmg mtensity accordmg to weather conditlons, also durmg mght and hohdays

Durmg recent years many attempts of GeorgIan as well as foreIgn specIahsts to
claSSIfy the eXIstmg thermal statIOns m TbIllSl accordmg to theIr technIcal feasIbIhty
have proVIded absolutely controversial results ThIS most probably mdicates the lack
of rehable mformatIOn about the condltlon of thermal networks, whIle the mam
dIfferences of techmcal condItIOn of thermo-generatmg eqmpment are mmimal and
theIr general condItIOn (With rare exceptIOns, e g Thermal StatIOn N 48) can be
descnbed as unsatlsfactory

The only actual advantage of some thermal statIOns IS a comparatlvely good locatIOn
Data on centralIzed heat supply system m Tblhsi are attached AnalySIS of these data
estabhsh at a pnonty of thermal power statIOns accordmg to the followmg
charactenstIc features

• more than 30% of the thermal statIOn heat loads are due to non-resIdential
bmldmgs,

• the dIstncts served by the thermal statIOns are IS charactenzed by hIgh rated heat
load (MW1km2

),



• a great number of non-resIdentIal bUIldmgs are served by the thermal statIOn
whIch Improves the chances of findmg solvent consumers

Thermal statIOns meetmg the above reqUIrements are as follows

TbIlISI Thermal Electnc StatIOn, TS N 6, TS N 8, TS N 10, TS N 19, TS N 25,
TS N30, TS N 36, TS N 47

At present, out of 47 thermal statIons, only TbIlISI Thermal Electnc StatIOn IS
operatmg Its operatIOn IS determmed by the necessIty to generate power, but demand
for heatmg energy IS gradually mcreasmg Durmg the heatmg penod of 1996-1997
TbIlISI Thermal Electnc StatIOn supplIed heatmg for 42 non-resIdentIal bUIldmgs of
total heat demand 167 MWt TarIff for thermal energy was 35 LarI/GKal (23 2 US $
per MWh) TbIlISI Thermal Electnc StatIOn management hopes to receIve from the
Mmistry of Fuel and Energy exclusIve condItIOns for natural gas supply for 1997-98
wmter season (at pnce $61 5 US per 1000 m3

) and relatIvely hIgh tarIffs for electncity
supplIed to the natIOnal gnd ($46 US per MWh) Accordmg to calculatIOns of
GeorgIan SCIentIsts thIS wIll allow TbIlISI Thermal Electnc StatIOn to reduce tanffs on
thermal energy supply down to $17 US per MWh and acqUIre new consumers

It IS eVIdent that such low tarIffs reflect only short term expenses on generatIOn and
heat supply Tanffs determmed m thIS way do not sufficIently cover expenses needed
for rehabIlItatIOn and constructIOn of new thermo-generatmg UnIts and thermal
networks

Thermal energy pnme cost calculated by the company "Lahmeyer InternatIOnal"
("Study ofHeat Supply m GeorgIa Based upon TbIlISI Example) m case of a complete
renewal of centralIzed heat supply m the area served by Thermal StatIOn N 8, takmg
mto consIderatIOn maxImum long term expenses, turned out to be much hIgher than
the current electncity tarIffs and amounts about $85-95 US per MWh

ObVIOusly It IS only be possIble to establIsh an acceptable tanff on heatmg (close to
electncity tarIff) only by means of an abrupt reductIOn of mvestments ThIS IS possIble
only m case of a mmimum dIstance between consumers and the thermal statIon,
whIch means that only mInImum expenses wIll be needed for the pIpmg system
rehabIlItatIOn Thus, the most probable reason for rehabIlItatIOn of any thermal statIOn
IS the mitIatIve on the part of a solvent consumer occupymg a non-resIdentIal bmldmg
(or a group of bUIldmgs) located near thIS thermal statIOn

For example, such consumers may be

• for Thermal StatIOn N 10 - the RepublIcan HOSpItal (1200 beds) and State MedIcal
InstItute,

• for Thermal StatIOn N 19 - The State UnIVersIty,
• for Thermal StatIOn N 30 - MumCIpal HospItal N 1,
• for Thermal StatIOn N 25 - a large medIcal complex etc

•
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Examlple of such a scenarIO IS well demonstrated by the events whIch took place m
relatIOn WIth the heatmg problem of the ParlIament bUIldmg m TbIlISI At present,
heatmg of the ParlIament bUIldmg IS provIded by the TbIllSl Thermal ElectrIc StatIOn,
although the consumer IS constantly complammg about low qualIty of servIce~lhIS IS
caused by a conSIderable dIstance between the consumer and the heat supply source
(2300 m) and damaged pIpmg

The best optIOn was found as a result of study of alternatIves evaluted by GeorgIan
speCIalIsts It mcluded rehabIlItatIOn of Thermal StatIon N 9 located 200 m away The
rehabIlItatIOn program mcludes dIsmantlIng of a part of the eqmpment mSIde the
thermal statIOn bUIldmg and mstallatIOn of two new boIlers, WIth 29M'" capaCIty
each, and also replacement of pIpmg RehabIlItatIOn works began m September 1997
Investments were estImated as $400, 000 US Accordmg to the estImates prOVIded by
the GeorgIan speCIalIsts generated energy cost would be $34 5 US per MW/h, If fuel
011 WIll be used for fuel

Further development of the rehabIlItatIOn program of Thermal StatIOn N 9 by means
of mstallmg addItIOnal bOIlers wIll be able to proVIde heat supply to other non
reSIdentIal bUIldmgs, such as the State Office, MInIstry of ForeIgn AffaIrS, MmIstry of
CommunIcatIOns, Youth Palace, Supreme Court, FIrst ClaSSIC GymnaSIum etc
MaXImum dIstance from Thermal StatIOn N 9 IS 400 m

In order to transfer heat from TS N 9 to new consumers, It IS pOSSIble to use the
eXIstmg heatmg pIpmg m case of partIal replacement

In order to use fuel at maXImum effiCIency, mstead ofusmg addItIOnal bOIlers TS N 9,
the thermal statIOn can be eqUIpped WIth unItS generatmg both electrICIty and heat
Supply of generated energy to the CIty gnd (through power substatIon "SololakI" and
"Mtatsmmda") IS pOSSIble from the place where TS N9 bUIldmg IS located WhIle
selectmg the type of unItS WIth co-generatIOn, two optIOns were taken mto
conSIderatIOn gas turbme WIth a heat recovery boIler or gas engme WIth a heat
recovery bOIler

OptIOn 1 - Thermal Electnc StatIOn With a Gas Turbme

The combmed scheme of a co-generatIOn thermal electrIC statIOn mvolves utIlIzatIOn
of thermal energy of exhaust gases commg from the turbme by means of a water-tube
bOIler Keepmg m mmd that the gas turbme must operate all the year round, ItS
electnc effiCIency should be such as to prOVIde heat generatIOn accordmg to the
demand dunng summer (demand for hot water supply only)

ConsIdenng that demand for capaCIty needed for hot water supply IS 3 6 MWtherm , the
faCIlIty may conSIst of a gas turbme of 1 5 MWe1 WIth a correspondmg heat recovery
bOIler In order to cover heat load durmg wmter, the heat recovery bOIler must be
eqUIpped WIth a re-heatmg system, whIch permIts to mcrease the heat capaCIty up to
10-12 MWtherm In thIS case, two new bOIlers of 5 8 MWt mstalled at TS N 9 for
heatmg of the ParlIament bUIldmg can operate at peak or stand-by regImes



Weak pomts of thIS optIOn are as follows

• low electnc efficIency of gas turbmes of2 MWeliS 25-26%,

• necessIty of addItIOnal mvestments for the mstallatIOn of a gas pipelme and
compressor statIOn m order to mCIease natural gas pressure to 12 bar

OptIOn II - Thermal ElectriC StatIOn With a Gas Engme

Start up of a thermal electnc statlOn WIth a gas engme IS much sImpler from the
techmcal pomt of VIew as compared to gas turbme thermal electnc statlOns Gas
engmes of 2 MWe, are espeCIally SImple m operatlOn In case of IS N9 two gas
engmes of 1 6 MWe1 capacIty can be used Heat generatIOn capacIty m thIS case IS 4
MWthenn and can proVIde baSIC heatmg for hot water supply

In wmter heat loads can be covered m the same way as for the gas turbme optIOn

An addItIonal advantage of gas engmes IS hIgh electnc efficIency up to 48%

Takmg mto consIderatIOn that the same amount ofmvestment - $6 0 mIllIon US - IS
needed for both of these optIOns, the advantages ofa thermal electnc statIOn WIth two
gas engmes are eVIdent
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FIgure 32-1 Layout of EquIpment in TS-9 before RehabIlttatl0n
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1 Steam boJler DKBP 10/13
2 Hot-water bauer KBfM-20
3 Hot-water bouer KBfM-30
4 Fan 0-10
5 EconotnJ.Zer
6 Smoke exhauster DH-IO
7 Smoke exhauster DH-17
8 Forced-draft fan BDH-12 S
9 Smoke exhauster DH-17
10 Forced-draft fan BDH-15

II ClfCulatlOn pump 0200-95
12 CU"culatlOn pump TsN-IOOO
13 CJrCulatlon pump D200-95
14 Feedmg pump KM 45/55
15 Water treatment equIpment

a) Oeaerator V=25m3
b) Cattomte fIlter D=600
c) Bnne tank

16 Mazout faClhues
a) Mazout pump 3B-4/25
b) Mazout heater PM-6/25
a) Mazout futers

17 Underground tank for mazout
]8 Stacks 0=2 Om H=25 Om
19 Bnne pump K.20/30
20 Bnne tank



FIgure 32-2
Proposal on partIal replacement of eqUlpment III TS-9 for

heatmg supply to the ParlIament buddmg
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2 New hot-water boIlers of 2 9 MW power
21 Proposed bot-water boIlers of 5-6 MW power
22 New ClI"culanon pumps
23 New heat exchangers •



Proposal on InstallatIon of Gas Turbme m TS-9

•
FIgure 32-3

1
GOOD 1/ 6000

®
6000

I

r------- 1L --------1
I I
I 1

: 11 :
I IL ~

II
[!I

I•

~
•

0

1 c::>
0
lD

I I

~
1 ---@

10 1

9500 ~ I

I II 34600

I
6000

4

6000

Legend (new equIpment)

2-3 Hot water boners for rehevmg peak thermal loads
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Proposal on InstallatIon of Gas Engmes m TS-9

F1gure 32-4
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2-3 Hot-water hollers for rehevmg peak thermal loads
4 Gas engmes of I 6 MW electnc power (each) Wlth
HRSB's of 4 MW thermal power (each) •
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Table 3 2 - 1

Data on centralIzed heat supply system III TbI11S1

• •
Thermal statIOn PopulatIon Pubhc bUlldmgs and Industnal Thermal DistrIct

offices enterpnses network
No Actual Area Thous Total load, Area Total load, Load,MW Length, Area m< Total, MW Total specIfic

Thous m
7

MW Thous m2 MW km demand,capacIty, persons
MW MW/km2

I 2 3 4 5 6 7 8 9 10 II 12
TS-I 8120 26750 2000 2633 23250 2401 406 3453 100 5440 5440
TS-2 11 60 5180 250 499 4750 452 435 025 951 3805
TS-3 5220 46240 3440 4536 7000 673 3813 1 82 5208 2862
TS-4 11 60 19220 1080 1902 9000 905 10 25 060 2807 4679
TS-5 1740 21700 2250 2366 7500 661 1450 035 3028 8650
TS-6 1\60 49960 3780 4930 41250 4130 777 51 10 225 9837 4372
TS-7 1740 15640 1330 1728 1750 162 12 18 085 1891 2224
TS-8 8120 39930 1880 3550 25220 2552 48 \0 \ 15 6102 5306
TS-9 3480 10250 910 11 48 77 50 766 3973 080 19 14 2393
TS-I0 4060 2\320 1420 2065 20000 1926 2428 072 3990 ')542
TS-I2 8120 50050 3400 4779 10500 11 60 499 4190 265 64 38 2429
TS-13 4640 26500 1600 2494 12500 10 90 2850 085 3584 4217
TS-14 10440 26780 1650 2540 15750 1659 3570 100 4\ 99 4\ 99
TS-I6 4060 650 060 070 5250 882 \937 II 00 1 76 2888 164\
TS-17 13340 132200 7800 12180 10000 \1 37 487 5568 300 13804 4601
T';-18 10440 61220 3140 5545 16880 1554 102 4472 1 70 7401 43 'i3
TS-19 8700 32020 1790 2958 42500 3979 3600 1 15 6937 6032
TS-20 8120 60580 3580 5591 9250 10 79 4570 2 10 6670 31 76
TS-21 11600 47680 2440 4257 15250 1543 081 3330 150 5881 3921
TS-22 6960 19870 II 20 1949 15000 1647 1752 3823 680 5348 786
TS-23 121 80 18450 11 10 1844 8000 7 19 232 11 68 200 27 96 I3 98
TS-24 5800 10880 2420 3074 14500 1450 2660 200 4524 2262
TS-25 17400 39370 2230 3596 56250 5452 5804 230 9048 3934
TS-26 I I 60 5580 400 580 4500 418 540 030 998 3325
TS 27 11 60 2940 200 302 4250 406 824 020 708 3538
TS-28 9280 472 50 3270 4547 177 50 1647 5240 1 50 6194 4130
TS-29 464 5360 310 534 2500 232 829 040 766 19 \4
TS-30 1856 1\830 920 \264 11250 1206 058 950 100 2529 2529
TS 31 3480 15450 10 60 IS 89 8750 789 1725 090 2378 2642
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I 2 3 4 5 6 7 8 9 10 11 12
TS·32 5800 21230 1570 21 11 3250 302 2035 090 2413 2681
TS-33 1160 1850 190 220 7500 7 19 400 036 940 2610
TS·34 8 12 54 to 320 534 1500 129 325 020 662 33 12
TS-35 Il60 240 025 034 1500 290 452 536 o18 776 43 11
TS-36 8120 20460 1460 2018 27500 2552 I 5I 4200 206 4721 2292
TS-37 696 000 1050 139 572 004 139 3480
TS·39 580 1890 040 151 4000 429 430 005 580 11600
TS-40 1392 2360 220 267 4750 545 209 11 23 052 1021 1963
TS-41 2320 20400 1790 2146 6750 661 1871 050 2807 5614
TS-42 348 000 880 082 006 002 082 S491
TS-43 17400 87960 5030 8050 9500 II 48 3000 200 9199 4599
TS-44 13920 73940 3990 6682 9380 10 67 4 18 2329 130 8166 6282
TS-45 13920 53570 3630 51 16 6750 766 2955 I 30 5881 4524 I

TS-46 13920 93210 5980 8770 8750 1009 4500 2 18 9779 44 86
TS-47 9280 18330 1850 2134 12500 1102 2700 060 3236 5394
TS-48 16240 37000 3780 4025 9250 905 5068 1 38 4930 3572
Total 2927 13287 869 1273 5429 545 78 1166 56 1896 34
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4 Autonomous HeatIng Systems

4 1RehabilitatIOn of EXisting Autonomous Heat Supply Systems

As the central heat supply to TbllIsl was gIven pnonty, the number of autonomous
heat supply systems was reduced to mimmum by 1990's

Usually the autonomous boller houses that proVIded heatmg to hospItals were
consIdered as auxIlIary heat supply sources for an emergency sltuatlOn at the central
system In most cases, health mstltutlOns (hospItals) were sImultaneously consumers
of the central heatmg system Also, autonomous boller houses were preserved m some
schools and reSIdentIal houses located m the suburbs of Tbl11S1 In 1990 the total
number of houses With autonomous heatmg systems was about 200, while the total
thermal capaCIty of these systems equaled approximately 300 MWt

In 1993 the maJonty of these autonomous heatmg systems were not operatmg When
the central heatmg system stopped supplymg heat m 1993, more and more efforts
were made for then rehabllItatlOn, espeCially for those heatmg health mstItutlOns
RehabllItatlOn works were mamly funded by mternatIOnal foundatIOns Wlthm
humamtanan and techmcal assistance programs Usually such rehabilItatIOn mcludes
replacement of depreCiated bOIlers and electncal eqUIpment BOIlers used before 1997
were eqUIpped With burners operatmg on diesel fuel By the end of 1997 preference
was given to bOIlers usmg natural gas, wruch conSiderably reduced operatlOnal costs
of heat supply due to the low cost of natural gas as compared to diesel fuel Average
cost of rehabllItatmg an eXlstmg heat supply system of a hospital IS $ 50000 - 60000

At present about 50 autonomous heatmg systems are already rehabilItated and
operatmg m Tbllisl

42 CreatIOn of New Autonomous Heatmg Systems

Ever smce operatIOn of the central heatmg system stopped, there have been numerous
attempts to create new autonomous heatmg systems for publIc and admlmstratIVe
bUIldmgs At present, there are about 100 bUIldmgs m TbllIsl wruch have
autonomous low capacity bOIlers ThiS number mcludes 48 schools where mstallatlOn
of autonomous heatmg systems was funded by the World Bank, Wltrun the "Mumclpal
Service Development Program" m Georgia The capacity of water heatmg bOIlers
mstalled m these schools IS 200-300 kWt each and they have burners for #2 diesel fuel
011 As a rule, such boIlers were mstalled m basements, which, accordmg to the
current safety standards of GeorgIa, excludes the pOSSIbIlIty of usmg natural gas as a
fuel In future thIs senous overSIght can be elImmated by mstallmg bOIlers Wlthm
assembled contamers m a free space next to the bUIldmg to be heated or on ItS flat
roof Natural gas fuel Will permit reducmg operatlOnal costs for heatmg, as pnces for
natural gas three times are lower than those for hqUId fuel



Figure 4 I-I

Example of rehabl1ltatlOn autonomous heatmg system

EqUlpment Arrangement DeSign In the Botler Facthttes of Matermty House No 4 •

•

II

O II
11

000 Q
~ ------. Ii¢' . I r- 11

- 1.1 - - -. ::
• I II
... ------ II

~ 14

3

D

£-.

II
£-.

II
£-.

15~~ to Matmuty House No 4,
to the Mtnlstry of Internal Affarrs HospItal

attlc desIgn
360

Legends

Id - bouer E 1/9 dlesel-frred
Ig - bOller E 1/9 gas frred
2 - pump KM80-50
3 - pump K20/30
4 - pump KM8 16
5 pumpK8/18
6 - steam heat exchanger (removed)
7 - steam heat ex.changer (new)

8 water softener
9 -condensatlon tank
10 -water heat exchanger
1 1 -saltne solution tank
12 -dIesel fuel tank
13 -water supply tank
14 -gas dlstnbutmg urnt
15 -heat path •
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Average cost of eqUIppmg schools with autonomous heatmg systems vanes withm
$3000- 4000, dependmg on the need to rehabilitate the extstmg heat dlstnbutlon
ptpmg mSlde the bUIldmg

Ftgure 42-1

Proposal on InstdllatlOn of Bader Equipment In Assembled Contamer

Legend

Assembled metal contamer wIth dnnenstons
L=3100mm, W=2600mm, H=2000mm

2 Hot-water bOIlers of 100-300 KW thennal power



Proposal on InstallatIon of BOller EquIpment Inside the Assemblmg bUlldmg

FIgure 42-2

•

•-150

Hot-water boIlers of
35 MW thermal power

2 CIrculatmg pump
3 Heat-exchanger
4 Control board
5 Stack H=24m

Legend
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5 Use of Renewable Energy Sources

5 1 Geothermal Energy

In Tblhsi there IS a hlstoncal tradItIOn of use of thermal water for sanItary (bathmg
and medIcal) purposes Up to the present tIme there eXIsts m Tblhsi an old dIStnCt
known by Its hot sulfur baths of healIng qualItIes Reserves of geothermal water were
also observed mother dIStnCtS of Tblhsi Geothermal water depOSIt "LlSl" can be
conSIdered as the most Important one, takmg mto account ItS water resources and
actual pOSSIbIlItIes of geothermal water utIlIzatIOn Hot water from the most
productIve well N5 IS supplIed to consumers of "Saburtalo" dIStrIct Flow rate of the
well N5 IS 1900 m3 per day of water WIth 62-64°C temperature, WhICh IS supplIed by
graVIty flow through eXIstIng plpmg of 2 km length to the "Saburtalo" dlstnct
terrItory located much lower than well heap On the dlstnct terrItory the geothermal
plpmg IS connected WIth dlstnbutmg plpmg of DIStnCt Thermal StatIOns N 1 and N
32, through whIch hot water IS supplIed dIrectly to 3000 apartments ThIS geothermal
water supply system IS not eqUIpped WIth any metenng deVIces ThIs does not allow
metenng of actual water consumptIon and complIcates collectIOn of payment for
consumed hot water

Pnce of 1m3 hot water for populatIOn IS about 0,25 Lan ($0,19 US) Thermal
msuiatton of plpmg does not eXIst Because of thIS, temperature of supplIed water
durmg the wmter penod IS 35-40oC By ItS chemIcal and bactenoiogic qualItIes
geothermal water IS close to the potable water standards but has unpleasant odour of
hydrogen sulfide (H2S)

The pOSSIbIlItIes of operatmg well N5 by graVIty flow through hydrosyphon effect are
studIed at present In case of sIgmficant mcrease of well flow rate, The number of
consumers can be mcreased, but at the same tIme the whole system must be eqUIpped
WIth metenng deVIces and 2000 m3 volume accumulatmg tanks must be mstalled
Accordmg to the prelImmary assessment cost of these measures IS about $650-700
thousand US

ActIvatIOn of productIve well flow rate can cause acceleratIOn of exhaustIOn of water
resources of the depOSIt In such case a re-mJectIon system must be created ThIs
system WIll proVIde flow of thermal water through heat exchangers and re-mJectIOn
of cooled water back mto the depOSIt through another well Accordmg to the
prelImmary assessment, the pOSSIble expenses on creatIon of a re-mJectIOn system
equals $2,5- 2,8 mIllIon US It IS ObVIOUS that such modermzatIOn of the geothermal
water supply system Will Increase cost of 1m3 of hot water Up to $1,2-1,3 USer month

Temperature of geothermal water extracted from 2300-2500 m depth WIll allow ItS
effiCient utIlIzatIOn only for hot water supply Use of geothermal water for heatmg
WIll be expedIent m case of pOSSIbIlIty to extract 90°C temperature water Accordmg
to the opimon of GeorgIan speCialIsts it is pOSSible that at the 4000 m depth there IS
water WIth such temperature, but to prove thIs an observatIOn well must be dnlled

)
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Thus, we can conclude that utilization of eXIstmg geothermal wells for the hot water
supply m Tblhsi IS an Important pOSSibIlIty for savmg of fossil fuel and also reduction •
of emissions to the atmosphere

Figure 5 1-1

Schematic Drawmg of Geothermal Hot Water Supply System with
ACtlvlsatlon of Productive Wells! Flow by Hydrosyphon

Wells
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DeaeratlOn Idegasmgl
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•
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/ network
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5 2 Solar Energy

Dunng the SOvIet penod the mterest m development of Solar Energy systems m
GeorgIa was lImIted by avaIlabIlIty of cheaper fossIl fuel and electnc power Solar
energy utIlIzatIOn was overvlewed as a SCIentIfic subject, but not as a practical source
of energy It should be mentIOned that current low tarIffs on power does not
encourage actIve the mterest dIrected to thIS renewable source of energy

Actynometnc mvestIgatIOns, WhICh have been proVIded m GeorgIa smce 1928,
mdlcates, that the actIvIty of solar radiatIOn m GeorgIa IS not sufficIent for economIcal
and efficIent utIlIzatIOn for heatmg of apartments wIthout use of addItIonal power
sources However, the eXlstmg expenence shows that even the SImplest solar energy
systems of collector type are able to almost totally satisfy demands for hot water
durmg 8-9 months per year Water heatmg systems of that type, mstalled on the flat
roofs of two hospItals (part ofa large medIcal complex m Dighomi regIOn) have been
functIOnIng for the recent 15 years

At the begmnmg of 1998 a new water heatmg solar system, WIth flat thermOlsolated
collectors of 48 m2 area, and a accumulator tank of 40m2 volume, was mstalled on
the roof of the Bum Center The project was funded by USAID through a program of
technIcal aSSIstance to the power sector of GeorgIa To cover the lack of solar
radiatIOn durmg days of cloudy weather, the accumulator tank IS supplIed With electnc
heaters of 18 KW capaCIty ThIS system allows It to generate annually 6700-7000
KWh thermal energy, and IS capable of savmg (takmg mto conSIderatIOn current
electnclty tarIff costs, whIch IS 0045 Larl per KWh) about $2500 US per year
Installation costs of a solar energy system of thIS kmd equals to $20000 US (expenses
on repaIr works ofroofhydrOlsolatIOn and hot water supply pIpe system rehabIlItatIOn
are not mcluded), or approXImately $420 US per m2 area of solar energy collectors In
thIS system solar energy collectors (WIthout selectIve cover) of local productIOn were
used WIth 75% effiCIency of converSIOn of solar radIatIOn mto thermal energy

Thus, It may be assumed that the raise of costs of energy m Georgia (partIcularly - for
electnc power costs) WIll cause the development of opportunIties for economIcally
effectIve solar energy systems

t
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FIgure 52-1

SchematIc Drawmg of Solar Energy Collector System for Hot Water Supply •
to Burns Center
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6. ConclusIons and RecommendatIons on HeatIng Supply to
PopulatIon

6.1. Mam Prmclples of Upgrade of Heat Supply Systems Inside
Bmldmgs

BesIdes ItS mam functIOn - efficIent heatmg of consumers, mner heat supply system
shall provIde the possIbIlIty to control heat consumptIOn mtenslty and measure actual
thermal power consumptIOn by each consumer The control system for heat
consumptIOn mtenslty shall be such as to provIde the possIbIlIty to cut off msolvent
consumers from the common heatmg system of the bUIldmg

To dIspel possIble doubts m the necessIty of establIshmg metenng system for real heat
consumptIOn, the analogy can be made wIth the sItuatIOn m the power supply sector
One of the mam reasons for the deep cnSlS m the power sector IS the absence of a
relIable system for metenng power actually consumed by each consumer ObvIously It
IS necessary to avoId sImIlar sItuatIOns m the heatmg supply sector

6.2 PossibIlIties of Heat Supply System ModermzatlOn m Bmldmgs

Metermg of actual heat consumptIOn

The mam condItion of a successful ImplementatIOn of any program regardmg the
dIStnCt heatmg system efficIency Improvement IS creatIOn of a mechamsm for bIllmg
and payment collectIOn accordmg to the actual consumptIOn

The techmcal basIs for such a mechanIsm IS mstallatIOn of heat meters at the heat
supply systems

From the psychologICal pomt of VIew It IS Important to conduct metenng at the lowest
consumptIOn level, but the eXlstmg branchmg of pIpes m the blocks of flats does not
permIt to carry out metenng for each flat separately

The most aVailable method to orgamze heat consumptIOn metenng In billldmgs
connected to centralIzed (dlstnct) or decentralIzed (group) heat supply sources IS
mstallatIOn of heat meters at the place where the heatmg plpelme enters the billldmg
Expenses for mstallatIOn of a such meter are wlthm the range of 1000 USD (200 kW)
- 1500 USD (400 kW) per one umt of eqillpment

If the heat supply system refurbIshment IS lImIted only to the mstallatIOn of common
heat meters, then the payment can be apportIOned between the apartment owners
(famIlIes) only accordmg to the area of each flat Such an apportIOnment does not
dIffer from the former practIce of heat supply bIllmg and payment and preserves all ItS
shortcommgs It can be stated that the knowledge of heat consumptIOn volume
regIstered by a common meter mstalled at the place where the heatmg plpelme enters
a block of flats Will hardly stimulate the mhabltants to Improve thermal InSulatIOn of
theu flats and save heat



FIgure 62-1

Upgradmg of eXlstmg heatmg systems with heat consumptIon meters •
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•
K - Meter with a temperature contraler,
T - Temperature sensitive element,
8 -DistrIbutIon meter of evaporative type

If we reject the method of establIshmg payments accordmg to the flat area and mstall
dlstnbutmg meters of evaporative type on each radIator, thus provIdmg the possIbIlity
to determme exactly how the total heat supply IS dIstrIbuted between flats A
distributmg meter of evaporative type IS a meter m whIch speCIal lIqUId IS used whIch
evaporates dependmg upon the temperature of radIator The expenses of meter
mstallatIOn on one radIator are equal to $12-15 US But usage of dIstnbutmg meters
WIll create certain mJustIce, E g the owners of apartments that are located at the end
face of the buIldmg wIll have to pay not only for heatmg, but also for the unfavorable
locatIOn of theIr flats ThIS shortcommg can be overcome only by means of mstalhng
electromc heat meters on all radiators that are capable to determme the temperature
mSIde the apartment, but thIS would be an extremely costly way for the system
refurbIshment •



•
All these methods of refurbIshmg heat supply systems to bUIldmgs have a common
weak pomt connected wIth the attempts of the populatIOn to tamper wIth the
eqmpment mstalled m theIr flats, especIally If It mfluences the famIly budget

We also must expect some dIshonest actIons on the part of representatIves of
correspondmg mstItutIOns who w111 from tIme to tIme read dIstnbutmg meters and
determme amount of heat consumed durmg the heatmg season A senous drawback of
the above methods IS the ImpoSSIbIlIty to stop supply of heat to msolvent consumers,
separatmg them from the whole system In order to provIde such a pOSSIbIhty, It IS

necessary to reject the one pIpe systems and substItute them WIth two pIpe systems

Some problems may anse durmg the mstallatIOn of two honzontal pIpes m apartments
mSIde the eXIstmg bmldmgs, whl1e half mch dIameter pIpe can be easl1y mstalled
along the room penmeter, mcludmg under the balcony door thresholds

FIgure 6 2 - 2

InstallatIOn of addItIonal honzontal thermal pIpmg m eXIstmg heatmg systems
(supply of heat carner from lower pomt)
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R - Meter With a temperature controller,
T - Temperature sensitive element,
o -Heat exchanger valve,
e! -Hot water meter,

--- - Sections ofplpmg to be removed



Figure 62-3

InstallatIon of addItIonal honzontal thermal plpmg m eXlstmg heatmg systems
(supply of heat carner from upper pomt) •
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R - Meter wIth a temperature controller,
T - Temperature senSItIve element,
o - Heat exchanger valve,
ri! -Hot water meter,

--- - Sections ofplpmg to be removed

It IS very difficult to determme the average cost of such a reconstruction as these expenses
depend upon the area of apartment and Its arrangement For standard three room
apartment of 50 m2 heatmg area (residentIal area) the reconstructlOn cost (Without
replacement of radIators) WIll equal 700-900 US $
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It must be noted that m the process of reconstructIOn of heat supply systems servmg
the eXIstmg bUIldmgs It wIll be necessary to carry out refurbIshment m all flats, of
both solvent and msolvent consumers ThIS would sIgmficantly mcrease the expenses
per one solvent consumer

WhIle desIgnmg the heat supply to new bUIldmgs (under constructIOn) ItS
recommended to reject the former practIce of mstallmg vertIcal pIpes

FIgure 6 2 - 4

HOrIzontal two-pIpe heatmg system for new bUIldmgs
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R - Meter wIth a temperature controller,
T - Temperature senSItIve element,
o -Heat exchanger valve,
r8 - Hot water meter,

Though water meters m the flats shown on the schemes can not serve as commercial
meterIng deVIces of heat consumptIOn, In case of two pIpe heatIng systems, the
readIngs can be used to establIsh how total heat regIstered by meters Installed at the
place where the pIpe enters the bUIldmg IS further dIstnbuted between the flats

Two pIpe heat supply systems permIt not only to stop heat supply to msolvent
consumers by means of a SImple valve, but also to regulate heat supply to the whole
flat



System for Control of Heat Consumption Intensity

POSSIbIlIty of heat supply mtensity regulatIOn IS extremely Important, because heat
consumptIOn mSIde the bmldmg contmually changes accordmg to the weather
condItIOns and customers' reqmrements

EfficIent system of heat supply mtensity regulatIOn mcludes two elements

• CentralIzed control by means of heat generator (m boIler house or thermal
statIOn),

• IndIvIdual (radIator) means of regulatIOn

CentralIzed control proVIdes the prehmmary rough adjustment of heat carner's
temperature, dependmg on weather condItIOns and mdIvIdual means of regulatIOn, to
allow to execute more preCIse correctIOn of heat consumption, dependmg on actual
heat losses m the apartments, as well as on actual heat mputs (solar heat, heat from the
hghtmg sources and other eqmpment, heat generatIOn from the human body etc)

IndIVIdual means of regulatIOn allows the consumer to regulate the temperature mSIde
the apartment dependmg on hIS own reqmrements (or financial capabIlIty) Irrespective
of other consumers or centralIzed regulatIOn

IndiVidual deVices for heat consumptIOn regulation

IndIVIdual regulators and heat consumptIOn metermg devIces m the heatmg systems
should be utIlIzed together If the consumer does not receIve the mformatIOn about the
actual amount of consumed heat With the help of regulatmg devIces, then he looses
control of heat savmg and ills own financial expenses From the other SIde, mdividual
metenng of heat consumptIOn IS effectIve only when the consumer has the possIbIlIty
to regulate heat consumptIOn accordmg to hIS own demand

Expenses for mstallmg mdividual means of regulatIOn on the heatmg devIces are
mostly determmed by the desIgn of the heatmg system For vertIcal smgle-pipe
systems these expenses Will be consIderably hIgher than m case of double-pIpe
systems

In case of the double-pIpe system, SImple control valves can be used In case of
vertIcal smgle-pIpe systems It IS necessary to use more expenSIve three-way valves
and m addItIOn the heatmg pIpmg shall be proVIded With a by-pass sectIOn Expenses
for such modIficatIOn Will amount to $40-50 US per radiator, under the condItIon that
the radiators Will not be replaced

In case of manual regulatIOn the consumer wIll often have to adjust the temperature,
dependmg on the VariatIOn of heat loss and heat supply m the apartment RegulatIOn
quahty and energy effiCIency m thIS case depends only on the consumer

•
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•
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FIgure 6 2 - 5

Upgradmg of eXIstIng heatIng systems wIth mdividual devIces
for heat consumptIOn regulatIOn

VertIcal one pIpe system

•

•

~ - Three-way valve,

8 -DlstnbutIon meter of evaporative type

The most effiCIent regulatIOn of temperature m the bUIldmg IS achIeved by means of
automatIC thermostatIc valves ThermostatIc valves conSIst of two parts valve and
regulator The regulator contams the thermostat, whIch has a metal pm When heated
tills pm expands and locks the valve, correspondmg to the flow of heat carned through
the heat exchanger IS changed Expenses on the InstallatIOn of automatIC thermostatIc



valve and arrangement of bypass sectIOn for each radIator may amount to $60-65 US,
on the condItIOn that the radIators WIll not be replaced

EssentIal obstacles for the mstallatIOn of automatIC thermostatIC valves (besIdes then
hIgh pnce) IS then hIgh hydraulIc reSIstance, wmch can cause deregulatIOn of eXIstmg
heatmg systems

BeSIdes, It must be consIdered that ImplementatIOn of thermostatIc valves IS JustIfied
m those heatmg systems whIch have spare capaCIty for heat generatIOn

In order to determme pOSSIble mvestment costs reqUIred for optImal measures for
upgrade of consumers' heatmg systems, It'S reasonable to make references to the
study performed by the company LAHMEYER INTERNATIONAL

Table 6 2 - 1 Investment expenses for for customers

•

Heated Number Sets of connected Heat IstnbutIOn Heat meters5
) Total

areal) offlats2
) fittmgs3

) meters4
) expenses

(mL ) Items Items Thous Items Thous Items Thous Thous
DM DM DM DM

Dwellmg 212000 4240 19080 1 526,40 19080 381,60 0 0,00 1 908,00

houses
PublIc houses 136000 5440 435,20 2720 54,40 489,60

and offices
Total number 190 54,50 190 304,0 304,00

ofbUIldmgs 0

InstallatIOn 514,92 9,50 578,92

expenses
Sub-total 3280,52

10 % added for 328,05

contmgency
Total for 3608,57

DIstnct 8
I) DIstnbutIOn of heated area for dwellIng houses and publIc bUIldmgs and offices was
performed accordmg to the actual SItuatIOn for the whole dIStnCt (supply regIOn)
2) Number of flats was determmed based on average lIvmg area per flat - 50 m2

3) It IS assumed that each flat has on average 4,5 heatmg radIators, and for offices 
one radIator per 25 m2 of heated area
4) 50% of publIc bUIldmgs and offices are used by one consumer, so for thIS part of
bUIldmgs mstallatIOn of heat dIstnbutIOn meters has not been foreseen
5) For each bUIldmg one heat meter IS foreseen

Separate pnces, m DM ($1=1..62 OrJ\ AU.5.,t.~t, 1997)
Set of connected fittmgs Heat dIstnbutIOn meter
Matenals 80,00 Matenals 20,00
InstallatIOn 21,00 InstallatIOn 2,50
Total 101,00 Total 22,50

Heat meter
Matenals
InstallatIOn
Total

1 600,00
50,00

1 650,00 •
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Source LAHMEYER INTERNATIONAL Survey of Heat Supply System m GeorgIa
Based on TbllIsi Example By request of Kreditanstalt fur Wlederaufbau August of
1997, page 38 of the Attachment

DetermmatIOn of mvestment costs was performed by the company LI for Vake dIstrIct
m TbIlISI

AnalysIs of gIven data allows us to calculate specIfic mvestment cost per 1 m2 of
heated area
• for whole dIstrIct - 6,38 US $/ m2

• for reSIdential bUIldmgs - 8,70 US $/ m2

So, mvestment costs for upgrade of the heatmg system per one flat WIth hvmg space
of 50 m2 amount to about $435 US

These expenses melude

• Part of expenses for mstallatIOn of one common heat meter on the entrance of
heatmg pipelme m the bUIldmg

• Expenses for InstallatIOn of automatIc thermostatIc valves on each radIator In flat
(4-5 Items)

• Arrangement ofpIpmg bypass sectIOn for each radiator m flat (4-5 Items)
• InstallatIOn of dIstrIbutIOn meters of evaporator type for each radIator In flat (4-5

Items)

If manual three-way valves wIll be used mstead of automatIc thermostatIc valves, then
mvestment costs per flat wIll be reduced to 320-340 US $



6 3 Cost of Thermal Energy and Its Price

The purpose of thIS chapter IS to determme the possIble range of thermal energy pnme
cost values, mcludmg total expenses for ItS centralIzed or decentralIzed generatIOn,
supply and consumptIOn by consumers

To achIeve the above purpose we consIderably relIed on the results of the "Survey of
Heat Supply System m GeorgIa Based on TbIlIsI Example" worked out by "Lahmeyer
InternatIOnal" at the request of "Kredltastalt fur Wlederaufbau" (The final versIOn of
thIS report IS dated as of August 1997)

In thIs substantIal report the company "Lahmeyer InternatIOnal" studIes alternatIve
optIOns of centralIzed (dlstnct) and decentralIzed (grouped) heat supply to two TbllIsl
dlstncts

Summary results of pnme cost calculatIOn for heat supply (productIOn - supply 
consumptIOn of heat energy) to Vake reSIdentIal dIStnct (the dIStnct IS served by
Thermal StatIOn N8) and Dlgoml reSIdentIal dlstnct (the dlstnct IS served by Thermal
StatIOn N48) are gIven m the Tables below

Table 6 3 - 1 DynamiC PrIme Cost (productIOn Cost) for Supplymg
Dlstnct No 8m DM per kWh (Percentage Rate 10%)

N DescriptIOn of the Option Price of Electricity SupplIed to
the Gnd (10 tetnes per kWh)

1 '2 OM = ~1 ALt'JIA.~tl 19.97
BaSIC 40 50 60
30

1 Central supply from the sIte of the former thermal
statiOn by means of two bOIlers, 15 MWttherm 14295 14640 14986 153 31
each

2 Central supply by means of constructmg a new
thermal electnc statIon at the former boIler room 177 98 17003 16209 154 14
SIte gas turbme of 3 3 MWtel connected to a heat
recovery-bOIler WIth an addItIonal heatmg capaCIty
of 15 Mwttherm, also two reserve boIlers of 15
MWttherm capaCIty

3 Central supply by means of constructmg a new 183 18 172 76 16235 151 93
thermal electnc statiOn at the former boIler room
SIte gas turbme of 3 9 MWtel connected to a heat-
recovery boIler WIth an addItIonal heatmg capaCIty
of30 MWttherm, also two reserve bOIlers of 15
MWttherm capaCIty

4 Central supply by means of constructmg a new 18146 16687 15229 1377
thermal electrIC statIon at the former bOIler room
SIte gas engme faCIlIty of 3 x 1 6 MWtel WIth two
peak bOIlers of 12 MWttherm capaCIty each

5 DecentralIzed heat supply by means of mstallmg 17 15237 15576 159 16 16256
new boIler statIons WIth 30 contamer modules of 1
MWttherm capaCIty each for supplymg dIfferent tU'e ~s

•

•

•
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In the mam (basIc) option (pnce of electricity supphed to the common grId - 3 tetnes
per kWh) rated cost for Dlstnct No 8 vanes from 143 DM per MW-hour to 183 DM
per MW-hour It can be seen that In case of centralIzed heat generatIon by two bOIlers
of 15 MW!u,enn capacity each~ Installed In the eXistIng bUlldIng~ lower pnme cost IS
expected (143 DM per MW-hour) than that of decentrahzed heat supply by means of
17 small bOIlers (152 DM per MW-hour) The estImated prIme cost (productIon cost)
mcludes refurbishment of a considerable part of the eXlstmg dlstnbutlOn network and

all works to be carned out In the buIldIngs

Table 6 3 -2 DynamiC Prime Cost (Production Cost) for Supplymg
DIStrict No 48m DM per kWh (Percentage Rate 10%)

N Option Description Pnce of ElectrIcity Supplied to the
Gnd (10 tetnes per kWh)

1,," 2 PM :: #1 Au5U.~t, "97
BaSIC 40 50 60
30

1 Central supply from the site of the former thermal
station by means of two restored hot water 8536 8741 8947 91 53
bOilers

2 Central supply by means of a thermal electric
station, also restoration of one reserve/peak 12547 113 81 102 15 9049
boIler gas turbme of 6 4 MWtel connected to a
heat recovery-boIler of 38 MWttherm

3 Central supply by means ofa thermal electriC
station, also restoration of one reserve/peak 127 19 11481 10243 9006
boiler gas engme faCIlities of 7 2 Mwtel. also
two peak bOiler of 15 MWttherm

4 Decentralized heat supply from the eXistIng
substations at the former bOiler room site 8 9653 9893 10133 10373
permanent boIler statIOns of total capacity 38
MWttherm

5 Decentrahzed heat supply from the site of
eXistIng substations at the former bOiler room 8 9070 93 10 9550 9789
mobIle heatIng boIler stations. total number of
modules 19 With 2 MWttherm capacity each

In the mam (basIc) option (pnce of electricity supplIed to the common grId 3 tetnes
per kVIh) rated cost for Dlstnct No 48 vanes between 85 DM per MW-hour and 127
DM per MW-hour It can be seen that the pnme cost is the lowest In case of
centralIZed heat productIOn In the eXistIng boIler rooms The next option IS
decentralIzed heat supply from 8 substations As needed Investment IS lower for
mobile faCIlIties than for the permanently Installed ones, the pnme cost of Option 5
(91 DM per MW-hour) IS lower as compared to the pnme cost of Option 4 (97 DM
per MW-hour)

Pnme cost of heat generated at DIstnct StatIOn No 48 IS lower by 60 DM per MW
hour than that for DistrIct Station No 8 An Important reason for the lower cost IS the



eXIstence of a dIstnbutIOn network that can be partIally used m future As a result, m
the pnme cost for DIstnct No 48 capItal expendIture for the dIstnbutIOn system
equals 14 DM per MW-hour as compared to 46 DM per MW-hour for DIstnct No 8
As for heat generatmg facIlIties m ThS No 48, the feasIbIlIty of theu rehabIlItatIOn IS
better here than m ThS No 8 area Rated capItal expendIture for heat generatIOn m
ThS No 48 IS lower by 20 DM per MW-hour

In our opmIOn a set of measures provIded for durmg the pnme cost estimatIOn of heat
supply from ThS No 8, IS the most charactenstIc for the general SItuatIOn m TbIllSl
Though, as expected, pnme cost of heat supply to thIS area turned out to be very hIgh

It must be noted here that heat supply restoratIOn In GeorgIa IS a measure whIch
wIll dIrectly reduce electrIC power consumptIOn Though If consumers are
offered heatIng for a prIce hIgher than the electrICIty prIce, electrICIty
consumptIOn wIll not drop Proceedmg from thIS Judgment It IS reasonable to reVIew
the pnme cost of heat supply only for ThS No 48, whIch however IS also hIgh enough

Thus, takmg mto account the mevitable nse of electncity pnces, the average value of
central or mdividual (grouped) heat supply m favorable condItIOns can be about 90
DM per MWh (55 4 US $ per MWh )

Beanng m the mmd current VAT rates (20%) m Georgia, the heatmg energy tanff
wIll amount to not less than 60 US$ per MWh

As It has already been mentIOned, such a tamf can be effiCIent only If the eXIstmg
electncity tarIff (34 8 US $ per Mwh) wIll correspondmgly mcrease almost two times

6 4. Nommal Heat ConsumptIOn by Households m Tbilisl

WhIle estImatmg the mmimum demand of heat supply to appartments whIch stIll have
central heatmg, It IS consIdered that m the nearest future It WIll be ImpossIble to
mcrease savmg of thermal energy by means of Improvement of thermal msulatIOn of
houses

Considenng the clImate condItIOns m TbIl1Sl (maxImum range from -8°C au
temperature outsIde, +18°C temperature mSIde bUIldmgs), the rate used m assessmg
average amount of heat needed for heatmg appartments was 70 W/m2 (not mcludmg
heat needed for hot water supply) Lower rate was taken for bUIldmgs bUIlt after 1985
- 66 W/m2 In our opmIOn these rates do not correspond to the present condItion of
bUIldmgs

InspectIOn of bUIldmgs and mqUIry of Georgian specIalIsts proves that the follOWIng
factors should be consIdered when estimatmg thermal msulatIOn propertIes of
buIldmgs

• Worsenmg of thermal msulatIOn propertIes caused by the fact that the constructIOn
standards were not followed dunng the constructIOn,

•

•

•
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• Worsemng of thermal msulatIOn propertIes caused by the fact that the
correspondmg mamtenance was not carrIed out,

• ExpanSIOn of the heated area of appartments by means of theIr reconstructIOn 
billldmg addItIonal 10gIas and balcomes, the outer walls of WhICh do not conform
wIth the thermal msulatIOn reqillrements

The most cautIOUS estImates show that the mfluence of the above factors on thermal
msulatlon propertIes of billldmgs may result m the mcrease of average amount of heat
needed for heatmg to 80-85 W/m2

Our opImon IS that one can not expect that the average heat consumptIOn WIll fall
below 70 W/m2 (not mcludmg hot water supply) as a result of carrymg out measures
for heat regulatIOn m appartments and arrangmg mechanIsm of payment collectIOn
for consumed heat supply

Accordmg to the former USSR standards, the heatmg season duratIOn m TbIllSl (from
November 15 tIll Apnl 15 of the next year) was calculated based upon the expected
low temperature hours

Table 6 4 - 1 Standards on Number of Heatmg Hours
Temperature Range -149 -99 -49 +01 +5 1 Total

-100 -5 0 +50 +80
Number of Heatmg Hours 10 73 552 1 649 1 364 3648

ConsIdenng the nomma1 demand of thermal energy and heatmg season duratIOn It IS
pOSSIble to calculate average annual heat consumpiton by a partIcular consumer

Table 6 4 - 2 Heat ConsumtlOn Data
Heat ConsumptIOn 80 W/m2 of resIdentIal area
Heatmg Season November 15 tIll Apnl15
Number of Full Load Hours 1897 (3648 x 0 52)")
Annual Heat ConsumptIon 151 8 kWh per m2

0) Here we used coeffiCIent 0 52 to calculate number of Full Load Hours from
total number ofheatmg hours per year

Concequently m order to heat one flat wIth 50 m2 reSIdentIal area (heated area)
average annual heat consumptIOn needed for heatmg equals 7 59 MWh

It IS pOSSIble to calculate monthly and annual needs for heatmg of 50 m2 appartments
usmg the former thermal energy tarrifs for a case of centralIsed dIstnct heatmg system
rehabIlItatIOn

Table 64 - 3 Annual and Monthly Expenditure for an Average Statistical
Household

• Annual ExpendIture
Monthly ExpendIture

60 US$ x 7 59 Mwh = 455 4 US$
4554 US$ 12 = 37 95 US$



6 5 Solvency of Households In TbdlSI

OfficIal statIstIcal mfonnatIOn about famIly mcome m TbIlISI pennlts us to detennme
the level of expenses which the populatIOn IS ready to spend for ItS reqUIrements,
mcludmg heat supply

It must be noted that the aVailable officIal mfonnatIOn regardmg the socIal condItIOn
of the populatIOn IS often mconslstent and sometimes controversIal

The gIven analysIs IS based upon publIshed mfonnatIOn, obtamed by means of mqUIry
carned out by the State StatIstical Department, The Conjuncture Research Center,
Research InstItute of Social OpmIon and Oxford Research InternatIOnal from 1995 to
1997

All the mqUIry results proves, that the populatIOn mcome grows but IS stIll at a very
low level A substantIal part of famIly mcome consIsts of random mcome, mcludmg
funds obtamed from sellIng personal property

Accordmg to the Conjuncture Research Center data, durmg the penod from June 1995
untill June 1996, actual average mcome growth of TbilIsi populatIOn equaled 200%
1 e that an average mcome of a famIly of 37 members (average number of famIly
members m TbIllSl) equaled 232 US $ The share of non-monetary mcome IS about
7% of the above number

Table 65 -1 Average Monetary and Non-monetary IDcome ID TbillSl1D 1995-96

Average Income (US $) Median Income (US $)
1996 1995 1996 1995

One household 23240 7510 11820 3090
Per capita 7000 2610 3960 10 60
Self estimate of the
amount needed per capita 56992 13600 40000 7500
Source Conjuncture Research Center

Though It must be noted that m 1996 the average medIan famIly mcome was only 118
US$, which means that mcome dlstnbutIOn IS extremely uneven between dIfferent
populatIOn groups

In TbilIsi about 10% of rather well-off famIlIes has about 43 1% of total mcome
whIle 10% of the poorest famIlIes have only 9% oftotal mcome

Table 6 5 - 2 Income DlstnbutlOn ID 1995-96

Decilar group 1 2 3 4 5 6 7 8 9 10
Share m total
mcome% 09 1 8 28 39 53 7 1 88 115 148 43 1

•

•

•
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Accordmg to the State StatistIcal Department Gm's Index - statIstIcal measure of
mequalIty from 0 (equal dIstnbutIOn) to 10 (absolute mequalIty) - dropped from 0 58
to 0 53 It must be noted, that m 1993 Gm's Index was 035, whIle m 1994 - 052 In
the prevIous years the mequalIty was less conspiCIOUS and mamly caused by non
monetary pnvileges, such as aVailabIlIty of products and servIces It IS clear, that the
sItuatIOn conSIderably worsened WIth the devastatIon of the state Such an uneven
mcome dIstnbutIOn WIll hmder economIc and polItical development and we hope that
m 1995 It reached the peak

In March 1997 the SubsIstence level estimated by the State Statistical Department on
the basIS of the 2500 calone product basket equaled 106 7 lanes ($83 US) The same
mdex for a four person famIly was 1872 laries ($145 US)

Accordmg to the research carned out by the State StatIstical Department, m the first
quarter of 1997 the mcome of 57% of TbIlISI populatIOn was below the subsIstence
level In 1995 the thIS mdex equaled 70%

For our analySIS data regardmg the expense dIstnbutIOn of the populatIOn IS the most
Important

FIgure 6 5 -1 Average Household Expenses ofthe PopulatIOn Summer 1996

Food 61

Transport

CommunIcatIOns
10%

Clothes 7%
Beverages and Tobacco

4%

Source The State Department a/Statistics DomestlcExpenses Survey



FIgure 6 5 - 2 MedIan Household Expense CategorIes EDI (TbIlISI State
Umversity Survey) •

Food
60%

Apartment rent 2%

Electric power and
Heatmg 5%

Transport 7%

Clothes and
footwear

8%

Source EDI, TbllrslState Umverslty

If we take Into conSIderatIOn that due to the extremely low average level of the
populatIOn's Income, people have to spend theIr money at once to cover then
Immediate needs, then It can be assumed that the average Income of the populatIOn
equals average expenses ThIS assumptIOn enables us to estImate expenses of an
average TbIlISI famIly for electnclty supply and heatIng In 1996 as $4 65 - $5 9 US
per month (2% of average Income - total $2324 US, 5% of medIal Income - total
$1182 US) 1 e $558 -70 8 US per year

If we assume that half of total expenses for heatIng and electncIty IS spent by
households on heatIng dunng four coldest months of the year, then average monthly
expenses on heatIng wIll amount to $7 0 - 8 75 US $

In order to check the obtaIned data, we carned out an InqUIry In November 1997 As a
result It was establIshed that an average statIstIcal famIly of four members hves In an
apartment of 50 m2 The most WIdespread methods of heatmg apartments are
electriC heaters, kerosene heaters and wood stoves The total capaCIty of electriC
heaters used to heat one average flat (50 m2

) IS 2-5 kW The upper lImit IS
determmed by the capaCIty of the eXIstmg electrIc wIrmg of 1 5 - 2 5 mm2 cross
sectIon Dunng WInter the populatIOn IS supplIed WIth electnclty only dunng 5-8
hours Instead of 24 hours ThIS tIme IS not enough to heat the whole apartment by
means of electnc heaters

Thermal capaCIty of kerosene heaters equals 1 5 - 2 5 kW As a rule such a heater can
addItionally heat only part of the flat - 20 - 25 m2 Average consumptIOn of kerosene

•

•
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IS 1 5-2 5 lIters per day If the cost of one lIter kerosene IS about 0 3 lanes, montWy
expenditure IS $13 5 - 22 5 US

The maJonty of the populatIOn does not pay for consumed electncity Dunng the
InqUIry It became ImpossIble to establIsh the share of the populatlon that does not pay
for consumed electnclty as people refused to answer thIS questIOn Usually the
temperature In heated rooms IS no hIgher than 18°C but extremely low Incomes do not
permIt to Increase heatIng expenses Thus the research results show that average
heatIng expenses of TbllIsl familIes exceed the official statlstlcal Indices three tlmes
but stlll remaIn extremely low and amount no more than 100 US$ per year

This conclusIOn allows us to state that solvency of households In Georgia durIng
short-term penod Will not be high enough to cover family expenses on heatIng by
means of traditIOnal dlstnct heatIng system



6 6 Individual Heatmg Systems for Population

In June 1993 the supply of natural gas to GeorgIa was extremely reduced The hmited
emergency reserves of mazut kept m the reservOIrs of thermal statIOns were Withdrew and
dIstnbuted to the Bread Plants Startmg from wmter 1993-1994 the mam part of TbIhsi
populatIOn (about 80%) was left wIthout heatmg

In the above mentIOned SItuatIOn the populatIOn started to use, first of all, electrIC heaters,
WhICh were aVaIlable m each famIly as people often used to SWItch them on even when the
central dIstnct heatmg systems were functIOnmg The capaCIty of the eXIsted electnc
heaters was not sufficIent and people started to extend the number of the heaters for theIr
reSIdences Thus the power supply hnes were overloaded and the populatIOn began to
prOVIde addItIOnal electnc hnes to theIr apartments As usual the addItIOnal electnc hnes
were SWitched pnmanly to the SWitch-gears of hvmg house blocks, bypassmg the meters,
whIch are mstalled m each apartment, as the above mentIOned meters are deSIgned for
lower power supply, of about 5-17 A However, the mam reason for bypassmg the meters
was the tendency of the populatIOn to aVOId payment for consumed electncity

In 1994 the gas supply to the populatIOn was cut completely, and there appeared new
demand on the electnc power for cookmg

The CIty electnc system, wmch functIOned m the hmited condItIOns was overloaded and
could not overcome the further extensIOn of consumed electncity Day by day the eXIstmg
transformers were damaged, sWItchmg gears and cables very destroyed It should be taken
mto conSIderatIOn that these events took place m parallel WIth reductIOn of power
generatIOn m Georgia Smce 1994, m Winter , when the defiCIency of electnc power IS
maXImal, the supply of the power to TbI1ISIIS hmited to 6-8 hours a day

The populatIOn began to use wood and kerosene heaters for heatmg theIr flats Because of
low mcome, heatmg of only small spaces were pOSSIble LIvmg rooms were used as
kitchens

Most of the hvmg houses are not eqUIpped WIth specIal pIpmg for exhaust of stoves The
pollutIOn was dIrected out through the wmdows

Smce 1996-1997 supply of the CIty With wood and kerosene has been Improved and better
control of wood cuttmg was orgamzed, as m preVIOUS years the populatIon used to cut
wood around the CIty and, sometImes, even m the parks mSIde the CIty

Nowadays the maJonty of people prefer to use kerosene heaters Supply of kerosene IS
much better I hter of kerosene costs about $0,27-035 US The thermal capaCIty of
eXIstmg kerosene heaters vanes from 1,0 kW to 4,5 kW The most popular are the South
Korean heaters of about 2,5 kW, the pnce of whIch IS $80-90 US Such kerosene heaters
are able to heat a lIvmg room of about 25 sq m consummg average 3 lIters per day (for
day-tIme only) The effiCIency of the South-Korean kerosene heaters IS maxImal but,
because exhaust gases from burmng are collectmg m the heated rooms, It'S need to be
refreshed penodically

•
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•



•
PerspectIve of UtIlizatIon of Individual Heatmg Devices

The mam changes m problem of heatmg are related wIth restoratIOn of the natural gas
supply to GeorgIa Smce 1996 consequent rehabIlItatIOn of eXlstmg gas supply system has
been provIded m TbilIsI, but the process IS developmg very slowly Only 25 000
households are gettmg natural gas for recent two years, that IS 7,5 - 8,0 % of the CIty
populatIOn The gas system rehabIlItatIOn IS provIded by the mumclpal enterpnse
"TBILGASI" The fundmg of the works IS mcluded m the mumclpal budget of TbilIsi
Two ways of paymg for consumed gas IS offered to the populatIon

• rated - 3,5 $US per month per each famIly member
• actual- accordmg to the gas meter, about 0 13 $US per cub m

The cost of mstallatIOn per each meter IS about $90-100 US

In November-December 1997 the populatIOn of Dighomi (one of TbilIsi dIstncts) was
mtervlewed, as the natural gas supply has been restored there smce 1996 Out of 366
mtervlewed households 37 prefer the mstallatIOn of meters and pay accordmg to ItS
mdicatIOns, 227 prefer to pay rated payment for gas, 102 deny the gas supply at all The
results mdlcate the low solvency of populatIon m GeorgIa

Those who prefer the mstallatIOn of meters (10% of populatIOn) belong to comparably
well-supported households They can pay for mstallatIOn of meters and thus get the
possIbIlIty to consume or save gas accordmg to theIr demands The natural gas expenses

• for average SIze famIly paymg accordmg to meter amounts about $4-5 US per month

The households who cannot pay for mstallatIOn of meters would have to pay extended cost
of gas, as rated The rated cost of natural gas for average famIly IS 14 $US per month

RemaImng part of households (38% of the mterviewed populatIOn) IS not able to pay
monthly gas payment at all

The mtervlew results showed that all the households who get natural gas, do use It for
cookmg and for heatmg as well It should be noted that heatmg by gas allows to save
money not only to households that pay accordmg to meter readmgs, but also to households
that pay rated amount When one pays accordmg to the gas meter mdlcatlons, he/she
saves money on heatmg of flat, because heatmg by gas IS much cheaper than heatmg
by means of kerosene heaters Gas IS 2-25 tImes cheaper than amount of kerosene
with the same thermal capacIty (with account of prices for December 1997) If one
pays the rated payment for natural gas, monthly expenses for gas are 3-3,5 tImes
more, than m prevIous case But m thiS case consumer can burn unlImited amount of
gas

•
Heatmg rooms by means of gas stoves, as m case of kerosene heaters, cause pollutIOn of
aIr mSIde flats Though the pollutIOn IS less harmful for health, heatmg of flats WIth use of
gas stoves IS unacceptable from hyglemc pomt of VIew and the effiCIency of heatmg IS
lower due to mconvement locatIon ofkttchen mSIde the flat (from heatmg pomt of vIew)



Measures for Rehabilitation of Heating Systems in Apartments

Restoration of natural gas supply to the populatIOn opens new posslblhtles of usmg
autonomous heatmg devices

Autonomous heatmg systems are specially deSigned to prOVide the posslblltty ofreducmg
gas consumption They are mstalled directly mSlde the space to be heated and have direct
connection with the atmosphere

Those heatmg deVices that use gas for fuel and not require vertical exhaust duct must be
specially noted

Figure 6 6 -I

DeSign scheme of mdlvldual gas heater

----B

oen

•

•

•



•

•

•

In the lower part thIS kmd of heater has metal carcass-heater (1) eqUIpped WIth a pIpe
mJector burner (2), WhICh IS supplIed WIth aIr reqUIred for combustIOn dIrectly from
the outsIde, through a specIal openmg m the wall (3) Hot gases from the burner go
through the carcass-heater upwards, then over the partItIOn (4) located m the casmg,
then down and after emIttmg the heat through the walls of the carcass-heater, arre
exhausted outsIde through an opemng (5) AIr reqUIred for combustIon gets mto the
heater and then the combustIOn products are blown out mto the atmosphere through
the same gnd, closed WIth antI-WInd flap (6), due to WhICh WInd has almost no
mfluence on the gas burnmg process The top of the deVIce IS covered WIth a metal
protectIve housmg (7) so that there IS space left between the cover and the carcass
heater, passmg through whIch the aIr IS heated by contactmg the hot surfaces Some
gas heater models are eqUIpped WIth fans WhICh mtensIfy heat transfer

Generally heat transfer of the deVIces IS regulated automatIcally by means of sImple
bI-metal or manual pOSItIOn regulators

EffiCIency of gas heaters WIth exhaust ducts for exhaustmg out combustIOn products
IS about 80% If capacIty equals 2-5 kW, natural gas consumptIOn IS 0 11 - 0 13
m3hour/kW At current gas tarIffs - 0 17 larI/m3 (~ 0 13 US$/m3

) - the thermal energy
pnce WIll be 1 9 - 2 2 tetn/kW h (1 5 - 1 7 US$/kWh), 1 e twIce lower than m case of
usmg thermal energy from kerosene stoves

InstallatIon of Heatmg DeVIces lD the EXlstmg Flats

It IS convement to mstall autonomous gas heaters SImultaneously WIth the
rehabIlItatIOn of TbilIsi gas supply systems

The gas supply system actually mcludes all reSIdentIal dIstncts of TbdiSI (except two
new reSIdential dIstncts Gidani and Didl DigomI) Gas has not been supplIed to the
populatIOn dunng the last four years due to a dramatIc reductIOn of natural gas Import
to GeorgIa Smce the end of 1996 natural gas Import to GeorgIa has become more or
less stable, whIch allowed to renew gas supply to some reSIdentIal dIStnctS

By the begmmng of 1998 gas supply systems that proVIde gas to 25 000 households m
TbdiSI have been rehabIlItated and are currently operatmg

In blocks of flats gas IS usually used only for kItchen cookmg stoves However results
of mterviews revealed that kItchen gas stoves are often used as heaters

Gas IS supplIed to the flats by means of vertIcal gas pIpmg, whIch ordmanly passes m
the kItchens

The gas supply system rehabIlItatIOn, whIch IS now bemg carrIed out by the TbdISI
munICIpalIty, mcludes mstallatIOn of gas meters The whole process IS slowed down
due to the fact that apartment owners have to pay for the mstallatIon of meters (90-



100 US $) Under these condItIOns only 10-12% of apartment owners agree to mstall gas
meters

It IS recommended to mstall gas heaters only In the flats that are already equIpped wIth •
gas meters The gas meters whIch are beIng mstalJed m the flats can measure gas
consumption up to 6 m3/h If we take mto consIderatIOn that the maxImum gas
consumption by cookIng stoves equals I 2-1 4 m3/h, It IS eVident that one gas meter can
measure addItIOnal gas consumptIOn reqUired for gas heaters

FIgure 66-2

(2)

Typical 3 room apartment
1950m2 ,

4

•

I EXIstIng vertical gas piping,
4 New hOrizontal gas plpmg,

2 Gas meter, 3 Gas heater,
S New vertIcal gas pIping

•
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The FIgure 6 3-1 shows the scheme of gas heaters mstallatIOn m a typIcal 3 room
apartment The dImensIOns of 2-5 kW capacIty heaters permIt then mstallatIOn under
the wmdow seals, mstead of the eXIstmg water radIators

Gas Will be provIded to the heaters usmg the tradItIOnal method - steel gas pIpes of
small dIameter

For convemence of mstallatIOn It IS recommended to use copper pIpes WIth thm walls
(whIch are Widely used m GeorgIa m oxygen systems of hospItals) and also plastIc
pIpes For those systems where there IS lIttle dIstance between the eXIstmg vertIcal gas
pIpes and heatmg devIses, It IS possIble to use elastIc hoses whIch are currently used
for provIdmg gas from propane tanks to cookmg stoves

For those systems where there IS consIderable dIstance between the eXIstmg vertIcal
gas pIpes and heatmg devIses, It may be necessary to mstall new external vertIcal
pIpes In thIS case It IS necessary to consIder the necessIty of mstallIng an addItIOnal
gas meter m the apartment The cost of a gas heatmg system of 2-5 kW capacIty
(mcludmg mstallatIOn costs) equals 250-350 US $

InstallatIOn of 10000 heatmg devIses can reduce the consumptIOn of electncity dunng
the wmter penod by amount for generatIOn of WhICh a 25 000 - 35 000 kW capacIty
power statIOn IS needed ConstructIOn of such a power statIOn would cost 25-35
mIllIon US $ WhIle the amount necessary for purchase and mstallatIOn of 10000
heaters IS ten tImes lower Low cost of natural gas (l 3 US $/m3

) as compared to the
current electncity tarIffs (0 35 US $/kW h) and kerosene pnces (0 30 US $/hter) allow
to reduce money spent by the populatIOn on heatmg about 1 5 -2 tImes

WIde usage of autonomous gas heaters wIll sIgmficantly help to solve the problem of
heatmg the populatIOn
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1. General

1 1 IntroductIOn

Power Sector cnSIS m GeorgIa IS partly caused by low level of payment collectIOn for
consumed electnclty ThIS problem IS especially tough m connectIOn wIth payment for power
supply to populatIOn

By the end of 1997 the power consumptIOn has sharply mcreased due to use of electnc
heaters for heatmg of apartments The real paId consumptIOn equals to 20% of actual power
consumptIOn

Takmg mto consIderatIOn that current tarIffs on electnc power do not cover the power
generatIOn costs, the negatIve Impact of low level of payment for consumed power on the
whole power sector of GeorgIa becomes ObVIOUS Thus, even mIllIons of dollars of loans
mvested mto GeorgIan Power SectIOn for recent years can not Improve the cntIcal SItuatIOn
much

It's ObVIOUS that m the eXlstmg SItuatIOn, the efforts should be concentrated on Improvmg the
power dlstnbutIOn system as well, takmg mto conSIderatIOn ItS structural reforms and
techmcal modernIzatIOn

Gas supply system rehabIlItatIOn IS one of the Important actIVItIes that sIgmficantly faCIlItate
overcome of the power cnSlS In the process of rehabIlItatIOn of gas supply to populatIOn It IS
very Important to create relIable system for metenng of actual consumptIon, whIch Will
allow to aVOId complIcatIOns m mterrelatIOnshIps With consumers WIde utIlIsatIOn of natural
gas by varIOUS consumers WIll sIgmficantly reduce the consumptIOn of the defiCIent electnc
power

In favourable condItIOns, the usage of renewable power (solar, wmd, geothermal power etc)
sources can be effectIve as well

1 2 ImtIal SituatIOn - Background

The eXlstmg system of communal servIces prOVIded to TbilIsi populatIOn IS typICal for whole
Georgia

Electnc power dlstnbutIOn on whole terrItory of TbIlISI IS proVIded by the MunICIpal
Enterpnse "TelasI" The monopolIzatIOn of TbIlISI power system by "TelasI" creates
obstacles for ImplementatIOn of effiCIent system of gradual power dlstnbutIOn and payment
collectIOn for consumed power "TelasI" controls the readmg of eXlstmg meters and collects
money m cash by means of payment collectors Power dlstnbutIOn systems are not eqUlped
With rehable means to control work of payment collectors Thus, Illegal agreement With
consumers may take place whl1e readmg meters or record keepmg by collectors ConfidentIal
mtervIewmg of populatIOn showed the eVIdence of corruptIOn m the power dIstnbutIOn
system Curently the Government IS dlscussmg pnvatizatIOn of "TelasI", but terms are not
announced yet



Natural gas dlstnbutlOn IS provIded by Jomt Stock Company "Tbl1gazl" RehablhtatlOn of the
system has been started smce the long Idle penod At present gas supply has already been
restored apprOXImately to 25 000 households, that IS 8%-9% of TbIllSl populatlOn •

EXIstmg gas dIstrIbutIOn system IS not eqmpped WIth metermg deVIces m apartments ThIS
fault IS partly bemg Improved m the rehabIhtatIOn process, but, as the meterIng deVIce
mstallatIOn costs are to be covered by populatIOn, only 10-12% households are able and
agree to pay for mstallatIOn of gas meters m theIr apartments The rest of the households pay
rated monthly payments for consumed gas No problems has been raised m the relatIOnshIp
between the households WIth meters and "TbIlgazI" As to those who pay rated payments, to
the opimon of "TbIlgazI", m wmter perIod consumers are usmg more gas compared WIth
rated amount Thus, thIS dIfference IS not measured and IS not paid IntervIewmg of the
populatIOn dIdn't reveal any Illegal relatIOnshIps between "TbilgazI" and the consumers
PrIVatIzatIOn of the Jomt Stock Company "TbIlgazI" IS planned to be made m Spnng 1998

Centrahzed Heat Supply to TbIllSl was proVIded by thhe MunICIpal EnterprIse
"Tbomeurneoba" Recent years centralIzed dIStrICt heatmg system was not operatmg and
probably wIll not work at least for nearest future It should be taken mto conSIderatIOn that m
most dIstrICts the heatmg system couldn't be rehabIlItated and It's necessary to find some
other operatIOnal functlOns for those boIler houses and thermal statlOns The Issue of
"Tbomeurneoba" pnvatIzatlOn IS not conSIdered yet

CentralIzed fresh water supply of TbIlISI IS prOVIded by the Mumcipal Enterpnse
"Tbiltskhalkanah" Water supply costs are covered by populatIOn accordmg to standard rates
Estabhshed water consumptIOn rate per consumer IS very hIgh, as It mcludes eXIstmg losses
of whole water supply system of TbIllSl The Issue of "TbIltskhalkanah" pnvatIzatlOn has not
been raised yet

1 3 IdentIfication of the Problem and Methodology

The aim of the present study IS to figure out necessary measures for Improvmg the
relatIOnshIps between consumers and communal servIces

ImtIal analySIS of the problem confirms tIght mterrelatIOns between dIfferent components of
the task, e g

•

Eqmppmg of the power dIstnbutlOn systems by metenng deVIces for the relIable accountmg
of actual power consumptIOn WIll be defimtely opposed by problems of low solvency of
consumers It WIll be a mIstake to make consumers With low solvency to use the most
expenSIve and defiCIent power source for then needs Thus, m order to save populatIOn from
poverty and proVIde mmimum level of comfort It IS necessary to supply populatIOn WIth
addItIonal comparably cheaper fuel - natural gas However, m thIS case the follOWing may
happen gas supply may provoke populatIOn to use gas stoves m kItchens for apartment
heatmg purposes, whIch cannot be accepted from hyglemc pomt of VIew To overlook thIS •
problem accessIble, secure heatmg facIhtIes should be suggested to populatIOn
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•
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LIstmg of task components' mterrelatIOnship examples may be contmued, but the arguments
gIven above are enough to understand the neceSSIty of complex solutIOn of the problem
Thus, program of the study contams the follOWIng technIcal components

• SelectIOn of measures for modernIzatIOn of eXIstIng power dIstnbutIOn system m a block
of flats, prOVIdIng relIable metenng of actual power consumptIOn and advantageous
condItIons of power supply to consumers, who cover completely payments for power
consumed by them

• SelectIOn of measures for modernIzatIOn of eXIstmg gas dIstnbutIOn systems In a block of
flats, provIdmg rehable metermg of actual gas consumptIOn and payment collectIOn

• SelectIOn of measures for eXIstmg heat dIstnbutIOn system modernIzatIOn m a block of
flats, provIdmg relIable metenng of actual heat consumptIOn and payment collectIOn

• SelectIOn of measures for eXIstmg water (both cold and hot water) supply system
modermzatIOn m a block of flats, provIdmg rehable metenng of actual water consumptIOn
and payment collectIOn

InstItutIOnal component of the program mcludes workmg out recommendatIOns for creatmg
lower level self-managmg entItIes lIke an aSSOCIatIOns of apartment owners m a block of flats
ThIS kmd of self-managmg unItS are mcluded m the new CIvIl Code of Georgia

ImplementatIOn of the whole complex of measures m accordance WIth the recommendatIOns
of the above mentIOned study would allow to clarIfy the followmg Important questIons

• What capItal costs are necessary for complex modernIzatIOn of techmcal mfrastructure of
dIfferent kmd blocks of flats?

• How does the natural gas supply Impact power consumptIOn by households?
• How well WIll be Improved the payment system for consumed power and gas?
• How WIll the better communal servIces Impact apartment market pnces, etc

AnalySIS of obtamed results WIll help to determme optImal forms and sources of finanCIal
support necessary for ImplementatIOn of WIde-scale programs of thIS type m Georgia

1 4 SelectIOn of the RegIOn for InvestIgation

On the baSIS of companng dIfferent regIOns of TbilIsI, Dighomi dIstnct, block 2 was selected
as the terrItory for complex study The selected terrItory IS called "DemonstratIve Zone" m
the present report

The selected terrItory IS charactenzed by the followmg features

• Power dIstnbutIOn gnd of tills terrItory IS typICal to TbIhsi system m total
• Gas supply system IS already rehabIhtated on the temtory
• Solvency level of the populatIOn lIvmg on the terrItory corresponds to medIum level of

TbtllSl populatIOn m whole
• 18 block of flats (from 5 to 14 stoned bUIldmgs, from 60 to 130 flats m each bUIldmg)

are located m tills terrItory The bUIldmgs are constructed accordmg to deSIgn typIcal for
TbIhsi m whole



• The temtory mcludes a school bUlldmg wtlh autonomous heatmg system uSing hqUld
fuel

• The kmdergarten buddmg located on the territory IS funded by USAID techmcal
assistance program to mstall an autonomous heatmg system usmg natural gas as a fuel

• On the same territory there IS the dIstrict heatmg statIon #5, whIch IS not operatmg now
and can be used under new functIon

• There IS a POSSibilIty to supply geothermal waters from the eXlstmg well, whIch IS not
practically used

Figure I 4-1
Plan of the DemonstratIve Zone TerrItory

•

•

Legend I Kmdergarten, 2 DIstnct Thermal StatIon #5, 3 LImIts of
residentIal area with 6000 residents, 4 Secondary School •
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2 RecommendatIOns on CreatIOn of the Demonstration Zone

2 1 Upgrade of eXlstmg power supply systems m blocks of flats

To provIde separate electnc power supply for especIally large and top pnonty consumers
modernIzatIOn of mumclpal power supply system has been actively carned out m Tblhsi
dunng last 3-4 years Fundmg of works to arrange separate power supply for munIcIpal
entItles (hospItals, schools, admimstratIve bUIldmgs, water supply facIlIties, munIcIpal
electnc transport, etc) IS provIded from mumclpal budget Works on separate energy supply
of commercial enterpnses are financed by the enterpnses themselves

ThIs modermzatIOn of power supply systems allows to provIde favorable condItions of
electncity supply for mumcipal top pnonty sItes and also control power supply to
commerCIal enterpnses duectly from sWItchyards m accordance wIth payment for consumed
electnclty In case of large consumers of power such modermzatIOn IS profitable, but It can
not be used to provIde separate power supply to small-SIze consumers, such as households

In the framework of the Mumclpal power supply system the whole II block of Digomi dIStnCt
(DemonstratIOn Zone area), whIch compnses 18 blocks of flats (about 1550 flats), IS
consIdered as one consumer Any attempt to provIde separate power supply for small groups
of resIdentIal bUIldmgs of thIs block by means of dedIcated hne results m carrymg out
expenSIve electro-technIcal measures beyond thIS block

It IS much more efficIent to provIde favorable power supply to the selected group of bUIldmgs
and upgrade eXIstmg power dlstnbutIOn systems m all resIdentIal bUIldmgs m such a way that
mdlvldual flats or groups of flats can be sWItched off for payment default

It should be noted, that power dlstnbutIOn systems of several resIdential bUIldmgs m Tbl1ISI
had been upgraded m 1997 as an expenment carned out on behalf of "TelasI" As a result of
modermzatIOn, meters had been taken out of flats and mstalled mto locked cabmets on the
ground floor of each entrance of resIdential bUIldmgs Each meter was provIded wIth sWitch
to cut power supply off, and open smgle-phase (two WIres for each flat - "+" and "-") wmng
was laid from cabmets to flats We think that such upgrade has a number of shortcommgs
Namely,

• consumers can not control mdicatIOns oftheu meters
• open WInng allows connectIOns to electnc power meter of another flat
• there are no meters measurmg power consumed by elevator and entrance hghtmg

BesIdes, favorable regIme of power supply of the upgraded resIdentIal bUIldmgs had not been
provIded when expenment was carned out Such favorable regIme IS extremely Important for
populatIOn to trust and support expenment

Nevertheless, the fact that such expenment was carned out should be conSIdered as a pOSItive
event It shows that the problem of regulatIOn of power supply to populatIOn IS Important and

• thIS IS acknowledged by munlclpahty



Wlthm the framework of Demonstration Zone project we recommend to test three optIOns of
upgradmg eXIstmg power dlstrtbutlOn systems m resIdentIal bUlldmgs

•2 1 1 Option I Individual Metenng of Consumed Power.

1l\~ optIon of power distnbutIon system modIfication allows to perform rehable metermg of
e1ectnc energy consumed by each famIly In case of non-payment each flat can be
mdlvldually sWItched off

Smgle-phase meters for controhng of power consumptIon are mstalled m lockable metal
cabmets of two types at each floor of resIdentIal bUlldmg

Figure 2 I I -I

Cabmet for meters type C-12 (smgle-phase)

o
o
r-

•

I - Smgle-phase meter 40A (12pcs), 2 - Smgle-phase sWItch 40A (l2pcs), •
3-7 Components of cabmet



Figure 2 I I -2

• Cabmet for meters type C-9 (smgle-phase)
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•
I Smgle-phase meter 40A (9 pcs), 2 Smgle-phase sWitch 40A (9 pcs),
3-7 Components of cabmet,

Supply of power to these cabmets will be provided by means of smgle-phase msulated cables
of 25-32 mm2 cross-section, enclosed mto metal pipes Size of cross-sectJOn for power supply
cable IS determmed with account power consumptJOn Simultaneity factor Kps=0 5

Wtnng from cabmets to flats will be provided by means of smgle-phase msulated wires of 4 0
mm2 cross-section Cross-section of cables hmlts power load of each flat by value up to 7KW

•

EXlstmg meters Will not be dismounted and consumers Will be able eastly control power
consumption In case of disagreement of control meter readmgs with mdlcatlons of meters
mstalled mSlde the flat, indications of control meters should be considered as baSIC one for
calculatIOn of amounts to be paid (Pflor to mstallatlon mto cabmets all control meters should
be tested to venfy accuracy of mdlcatlon)

Power dlstnbutlon cabmets shall be Installed on the ground floor or each entrance of
resIdentIal bUIldmg These cabmets shall be equipped with three-phase meters to determme
amount of power consumed by elevator (If present) and also With smgle-phase meters for
entrance hghtmg
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Buddmg entrance dlstnbutlOn cabmet type DC-EL (for bmldmgs with elevators)
Ftgure 2 1 I -3

800

I Three-phase sWItch (I pc), 2 Smgle-phase meter 17A (I pc)

3 Three-phase meter 3x5A (1 pc), 4 Fuses with holders and insulation,

5 Current transformer 50/5A (3 pes), 6-11 Components of cabmet, •



FIgure 2 I 1 -4

Buddmg entrance dlstnbutlOn cabmet type DC-L (for bUllfings wIth elevators)
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I Three-phase sWItch (I pc), 2 Smgle-phase meter 17A (I pc)
3 Fuses wIth holders and msulatlOn, 4-9 Components of cabmet,



General scheme of upgradmg eXistmg power dlstnbution system for resldentlal buIldmg
proVIdmg mdIVIdual power consumptIOn metenng looks as follows

FIgure 2 I 1 - 5 •PnncIpal scheme for upgrade of power supply system
m 14-store 83-flat residentIal bUlldmg

•

5-FLOOR

4 FLOOR

6 FLOOR

2 FLOOR

3-FLOOR

1-FLOOR

(7)- - _ 14-FLOOR

13 FLOOR

-..(6) 12 FLOOR

(f) 11 FLOOR

1D-FLOOR

9-FLOOR

8 FLOOR

•7 FLOOR

1 Mam power distrIbutIon cabmet of the bUIldmg. 2 Entrance cabmet DC-EL
3 Power dlstnbutiOn cabmet C-12 (9) with meters 4 Mam power cable
5 Cable supplymg power to the bUIldmg, 6 Cables supplymg power to meter cabmets
7 Wmng supplymg power to apartments
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Figure 2 I 1 -6

14-store 83-flat residential buddmg

Plan of the typIcal floor
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Figure 2 I I -7

Plan of the typical entrance
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Figure 2 I I - 5

Pnnclpal scheme for upgrade of power supply system
In of 9-store 96-flat residential bUilding •

a-FLOOR

9 FLOOR

6-FLOOR

7-FLOOR

2 FLOOR
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4

5-FLOOR

•I

C!) IP: 4-FLOOR~/

I ~'>r%

(7) 3-FLOOR

(7)

mL-1 ~_6) -------'-----T-------......l

I

Main power dlstllbutton cabinet oFthe bUilding 2 Entrance cabinet DC-EL
3 Power dlstnbutlOn cabmet C-12 (9) With meters 4 Mam power cable •
5 Cable supplying power to the buIldmg 6 Cables supplymg power to meter cabmets
7 Wifing supplymg power to apartments

('u



Figure 2 1 1 -9

• 9-store 3-block 96- flat residential bUIldmg

Plan of the typical floor

• Figure 2 I 1 -10

Plan of the typical entrance
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EstImated Cost of Power Supply ~ystemModermzatJon
for an 14 Floor ResIdential Block of Flats (83 Flats)

N Total Cost Includmg
Work DescrIptIOn (US $)

Installation Equipment
(US$) and

Materials
(US$)

1 2 3 4 5
1 Dlsmountmg of the mam power cabinet of 700 50 650

VRU-1-4300 type and mstallatlOn of new one
2 InstallatIOn of two entrance power 1000 80 920

distribution cabmets of DC-EL type
3 InstallatIOn of five floor cabmets of C-12 3800 750 3050

(smgle-phase) type
4 InstallatIOn of four floor cabmets of C-q 2460 440 2020

(Single-phase) type
5 Makmg holes m mterfloor partlt10ns to Install 80 80 -

cable ducts (28 pomt1»
6 InstallatIOn of AASh V (3x150 + 1x50) mm"' 560 80 480

type cables from the maIO power cabmet to
two entrance power cabinets, L=40 m

7 InstallatIOn of KRPT (2x35) mm"' type cables 3000 400 2600
enclosed mto metal ducts from entrance
power dlstnbutlon cabmet (I entrance) to
floor dlstnbutlOn cabmets, L=150 m

8 InstallatIOn of KRPT (2x25) mm"' type cables 2500 400 2100
enclosed mto metal ducts from entrance
power dlstnbutlon cabmet (II entrance) to
floor dlstnbutlOn cabinets, L=140 m

9 InstallatlOn of vertlca I sections of KRPT 660 110 550
(2x4) mm2 type apartment cables mto metal
ducts, L=220 m

10 InstallatIOn of honzontal sectIOns of KRPT 2340 390 1950
(2x4) mm2 type apartment cables and
connection to apartment meters (83 pomts),
L=780 In

11 Laymg of APPV (2x2 5) mm" type vertical 600 100 500
cables from entrance power cabmets and
mstallatlon of SWItches with hghtmg fittmgs
011 each floor (28 pomts), L=300 m

12 ConnectIOn of elevator power supply cables 100 80 20
to the control meters (2 pomts)

13 ConnectIon of banquet hall power supply 60 40 20
cables to the control meters

14 ConnectIOn of water supply pump power 60 40 2D
supply cables to the control meter

15 Flllmg of holes m mtcrfloor partItIOns wIth 50 20 30
cement-sand SolutIon (28 POints)
Total estimated cost 17970 3600 14910

•

•

•
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EstImated Budget for ModermsatIOn of Power Supply System
In 9 Floor 96 Flat ResIdentIal House

N Total Cost Includmg
(US$) InstallatIOn EqUIpment

Work Scope (US $) And
Materials

(US$)

1 2 3 4 5

I Dlsmountmg of eXlstmg and installatIon of 700 50 650
new mam power dlstllbutlOn cabmet, type
VRU-I-4300

2 InstallatIon of three entrance power 1500 120 1380
dlstnbutlOn cabmets, type DC-EL

3 InstallatIOn of three floor cabmets, type 2280 450 1830
C-12 (smgle-phase)

4 InstallatIOn of SIX floor cabmets, type C-9 3690 660 3030
(smgle-phase)

5 Makmg holes m mterfloor partItIOn for 70 70 -
cable ducts mstaliatlOn (24 pomts)

6 Laymg of AASHV (lx120 + lx50) mm": 1120 160 960
type cables from mam power cabmet to
three entrance power cabmets L=80 m

7 Laymg of KRPT (2x15) mm": type cables 1800 240 1560
m metal ducts from entrance cabmet
(l entrance) to floor cabmets, L=90m

8 Laymg of KRPT (2x35) mm" type cables 1800 240 1560
m metal ducts from entrance cabmet
(II entrance) to floor ("abmets, L=90m

9 Laymg ofKRPT (2x35) mm" type cables III 1800 240 1560
metal ducts from entrance cabmet
(llI entrance) to floor cabmets, L=90m

10 Laymg of KRPT (2x4) mm" type cables m 720 120 600
vertical metal ducts, L=240 m

11 Laymg m open honzontal wIres of KRPT 2430 405 2025
(2x4) mm2 type to ap,lrtments and
sWltchmg to the eXlstmg apartment electnc
meters (96 pomts), L=81O m

12 Laymg open vertical wlrmg of APPV 540 90 450
(2x2 5) mm2 type from entrance power
dlstnbutlon cabmets and mstallatlon of
SWitches with hghtlllg fittmg (27 pomts) on
each floor, L=270 m

13 SWltchmg of elevator power supply cables 150 120 30
to control e1ectnc meters (3 pomts)

14 Fllhng of lOterfloor partitIOn holes with 50 30 20
cement-sand solutIOn (24 pomts)
EstImated total cost 18650 2995 15655



2 1 2 OptIon II Collective metenng of power consumption

ThIS optIon of power dlstnbutlOn system upgrade provides meterIng of total actual power
consumption for groups of 3-4 families (located In adjacent flats) In case of non-payment It •
Will be pOSSible to cut offpower supply to this group of consumers

Control three-phase meters Will be Installed m lockable metal cabmets on each floor of
reSidentIal budding Power supply to control meter cabmets w1l1 be prOVIded by means of
eXlstmg vertical three-phase cables

Wmng from cabInets to flats WIn be prOVIded by means of SIngle-phase Insulated WIres of 4 0
mm2 cross-section Size of WIre cross-section hmlts power load of each flat by value up to 7 0
K W rated load

EXlstmg meters Will not be dismounted and consumers Will be able eaSily control power
consumption In case of disagreement of control meter readings With mdicatIOns of meters
mstalled mSlde the flats mdlcatlons of control meters shall be conSidered as baSIC ones for
calculation of amounts to be paId (Pnor to mstallatlon mto cabmets all control meters shall
be tested to venfy accuracy ofindlcatIon)

Cabmets of control meters Will be Installed on each floor of residential bUlldmg m accordance
With the followmg scheme

Power dlstnbutlon cabinets wIll be mstalled on the first floors of each entrance of reSidential
buIldmgs These cabinets shall be eqUlpped With three-phase meters to measure power
consumed by elevator (If present) and also With Single-phase meters for entrance hghtmg (see •
FIg 2 I 2 -3)

Fig 2 1 2 -1
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FIgure 2 1 2-2

8-floor 6-block 130- flat resIdential bulldmg

Plan of the typical floor
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Estimated Cost ofPower Supply System Modernization
for an 8 Floor Residential Block of Flats (130 Flats)

N Work Description Total Cost IncJudmg
(US $)

Installation EqUIpment
(US $) and

Materials
(US $)

I II III IV V
1 Dlsmountmg of the eXlstmg electriC dIstribution 700 50 650

cabmet and mountmg the new one of VRU-l-
4300 type

2 InstallatIOn of SIX power dIstnbutlOn cabmets of 3000 240 2760
DC-EL type In each entrance

3 InstallatIOn of 46 boxes of C-C type on each 5750 920 4830
floor

4 ConnectIOn to the eXI'itmg power meters 1040 900 140
Installed m the flats (130 pomts) and to the
sWitches of staircase Ilghtmg(48 pomts)

5 ConnectIOn of elevator power supply cables to 300 240 60
control meters (6 pomts)
Total estimated cost 10790 2350 8440

2 1 3 OptIon III Collecnve power consumptIOn metermg for large groups of consumers

ThIS optIOn of power dIstnbutIOn system upgrade provIdes total actual power consumptIOn
metermg for large groups of households group of 12-15 flats m 5-store resIdential bUIldmgs,
group of 22-24 flats In 8-.,tore resIdential bUIldmgs, group of 25-36 flats 111 9-store Iesidential
bmldmgs Correspondmgly, m case of common non-payment It WIll possible to cut off power
supply only to the whole group ofconsumers

Wlthm the framework of thIS optIOn It WIll be necessary to mstall power dlstnbutIOn cabmets
(such as DC-EL or DC-L) m each entrance of resldentml bUIldmg and addItIonally three
phase control meter Will be mstalled for total power consumptIOn of all flats of thIS entrance

ReasonabIlIty of ImplementatIOn of OptIOn III may be doubtful, but expenence of
ImplementatIOn of thIS kmd of solutIOns m Armema and several cItIes 111 Georgm - RustaVI,
Gon, Batumi - proves ItS effiCiency

Cabmet for control meter,> of DC-GEL type can be mstalled m accordance With the followmg
scheme

•

•

•
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Figure 2 1 3-1

Bulldmg entrance dlstrtbutlon cabmet type DC-GEL (for bulldmgs with elevators)
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1 Three-phase sWItch (I pc), 2 Smgle-phase meter 17A (I pc)
3 Three-phase meter 3x5A (l pc), 4 Current transformers 50/SA (3 pes),
5 Current transformer 50/5A (3 pes), 6-12 Fuses with holders and insulatIOn
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7-12 Components of cabmet,
Ftgure 2 I 3 -2

Installation of control meter cabmet of DC-GEL type
m 5-store 60 flat residential butldmg •

Plan of the typical floor

r-------
"I,
I
I

:'I
I

--....01----.;
I I

I :
+ ~

r-
r
I

880 880 880 600

OH~--+--

Plan of the first floor entrance

•

280 ,t

Cabmet for meters

type DC-GEL or DC-GL

•



•

•

•

EstImated Cost of Power Supply System ModernIzatIOn
for an 15 ReSIdentIal Blocks of Flats

N Work Description Total Cost Includmg
(US $)

InstallatIOn Equipment
(US $) and

Matenals
(US $)

I II III IV V
1 InstallatIOn of 41 power dIstnbutIOn 22550 1640 20910

cabmets of DC-EL type m each entrance
2 InstallatIOn of 16 power dIstnbutIOn 8000 640 7360

cabmets of DC-GL type m each entrance
3 ConnectIOn of elevator power supply cables 2050 1640 410

to control meters (41 pomts)
4 ConnectIOn of power cables that supply 1710 1140 570

apartments to the control meters (57 pomts)
Total estimated cost 34310 5060 29250

2 2 Modermzatlon of EXlstmg Gas DlstnbutlOn Systems m Block of Flats

Smce Summer of 1993 natural gas supply to Georgia was sIgmficantly reduced Tms caused
cuttmg gas supply to populatIOn and deepemng of power cnsis Only m 1996 the volume of
natural gas Importmg was mcreased slIghtly and trns allowed to restore partly gas supply to
populatIOn Smce then rehabIlItatIOn of gas supply to TbI1lSl dIStnCtS funded by mumcipal
budget was started Speed of gas supply rehabIhtatIOn process, performed by Jomt Stock
Company "TbilgazI", IS very much affected by hmited financmg, e g for whole 1997 year
only about $ US 300000 was allocated As a result, durmg last two years natural gas supply
was proVIded only to 25 000 households, wmch IS 8 0 - 9 0% of TbIhsi populatIOn Current
speed of gas supply rehabIhtatIOn IS unsatIsfactory, takmg mto conSIderation the pOSItIve
Impact of gas supply on overcommg the power cnsis m the country

EXIstmg gas supply system IS not eqUIpped WIth metermg deVIces ThIS senous fault IS partly
recovered dunng the process of rehabIlItatIOn, but as the meter mstallatIOn costs are to be
covered by populatIOn, only 10-12 % of households are able to cover these costs and agree to
mstall the meters m theIr flats

On the terrItory of Demonstrative Zone (SIX blocks of flats are selected), where the
rehabIlItated gas supply system IS already operatmg for two years, the followmg pIcture of
gas consumptIOn has been formed



Table 22 -1

CondItIOns of gas consumptIOn by households
m II quarter of Digomi dIstnct

Bmldmg Number of flats Number of apartments usmg gas Number of apartments
No not usmg gas

with meters without meters
# 1 57 5 41 11
#2 60 8 39 13
#3 59 29 27 3
#4 60 8 39 13
#5 129 17 67 45
#6 127 27 23 82
#7 127 8 82 37
#8 85 14 56 15
#9 96 20 55 21
# 10 96 14 58 24
# 11 83 7 59 17
# 12 97 12 65 20
#13 96 3 62 31
# 14 125 1 95 29
# 15 35 13 21 1
# 16 36 6 25 5
# 17 81 9 56 16
# 19 96 4 51 41

Total 1545 205 921 419

StatIstical data gIven m the table allow to dIVIde consumers mto three categones
• 13 2% of consumers paymg for consumed gas accordmg to readmgs of meters With rate

o17 GEL (- 0 13 $US) per 1 m3

• 60 0% of consumers paymg for consumed gas accordmg to establIshed rate - 4 5 GEL (
3 5 $US) per person monthly

• 26 8% of potential consumers that temporanly are not usmg natural gas

FIrst of all, these data demonstrate very low solvency of consumers Those households that
pay accordmg to readmgs of metenng deVIce, should be conSIdered as wellfare famIlIes m
TbIhsi They can afford themselves to cover gas metenng deVIce mstallatIOn costs at once
and thus, get pOSSIbIlIty to save on cost consumed gas IntervIeWing of populatIOn revealed,
that amounts to be paId accordmg to monthly readmgs of gas meters apprOXImately equal to
4-5 $US per month

Households, that were not able to pay for mstallatIOn of metermg deVIce, are paymg monthly
rate for gas consumptIOn, which equals to cost of 26 m3 of gas per famIly member In thIS
case approXImate monthly expences for gas consumptIOn equal to 14 $US per household

Households, that can not pay for gas consumptIOn yet, are m the most emergent condItIOns
This IS caused by mIserable mcome, WhICh does not allow these famIlIes to afford to pay for
gas metenng deVIce mstallatIOn and for rated payment eIther

•
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The situatIOn IS comphcated by the fact that gas supplIer the Jomt Stock Company "TbllgaZ!",
as well as consumers, art, upset with rated costs for gas consumptIOn As representatives of
"TbIlgazl" state, consumers m many cases consume much more gas (especially m wmter
penods) than the rated amount

In the framework of the' Demonstrative Zone" project we are planmg to mstall gas meters m
500 apartments ApproXimate cost per deVice equals to $US 100 (mcludmg cost of meter)
Total expenses wIll be about $US 50 000

ImplementatIon of planned actIvItIes wIll lmplOve hvmg conditIons of about 8 000
consumers m Tbll1Sl

We expect that effectlvlt\ of measures on Improvement of payment collectIOn for consumed
electnc power (whIch at e planned to be Implemented on the terntory of "DemonstratIOn
Zone") Will mcrease If lehablhtatIOn of gas supply system Will be performed m parallel
Aval1ablhty of both power sources WIll allow population to reduce consumtIOn of defficient
and expensive electrIcIty, as they wIll satisfy theIr demands by means of comparably cheaper
source of energy ~ natural gas

23 ActIVItIes on RehabilItatIon of Hot Water Supply to Population

Centrahzed system of hot water supply, which IS a part at Tblhsi centrahzed dlstnct heatmg
system served 80 % of total TbIhsl populatIOn Cuttmg of gas supply to the CIty m 1994 has
ceased functlOmng of whole centralIzed dlstnct heatmg system till today Before termmatIOn
of operatIOn, no proper conservatIon actIvItIes were provided for dIStnCt heatmg system
That's why Its rehablhtatlon IS unreal m the nearest future In additIOn there are some other
arguments, that allow to '>uppose that mam part of regIOnal dlstnCt heatmg systems could not
be rehabilItated at all (see the attachment to the eXlstmg study)

Nowadays for water heatmg populatIOn IS usmg the kerosene and gas stoves as well as
electnc water heaters About 20% of households have mstalled electnc water-heater
statIOnary deVIces Most of them use comparably cheaper flow-through electrIC water-heaters
of 5-6 kW capacity Well-fare farmhes prefer to use (more expenSIve) accumulatIve electnc
water-heaters, of 60-120 lIters volume and of 1 8-25 kW capacity PopulatIOn usually
connects these electncal water-heaters to the power supply systems of their apartments m
such a way that power hnes are by-passmg electnc power meters It means, that consumed
power IS not accounted by eXIstmg meters

Dunng the penod of fum.,tIOnmg of centralIzed hot water supply system, rated norm ot hot
owater supply was rather htgh - 130 L water of 55 C per each famIly member a day

Currently, as the mtervIewmg results showed, about 120-150 L water IS consumed per famIly
(contammg 4 persons) dally Most part of hot water IS used for bathmg

On the temtory of the demonstratIve zone a Simple bath is functiOnmg, whIch IS located m
the bUlldmg of the regIOnal thermal statIOn # 5 TIllS bath IS eqUIpped WIth one shower m a
dlspleasmg room WIthout any hyglemc standards and, that's why, It IS not popular among
populatIOn



However, the above mentioned ba.th IS a subject of our Interest, as It IS supplIed with hot
water from eXIsting geothermal wells The practice of USing hot water from geothermal
sources for hygtemc purposes (for bathing) has become traditIon In Tblhsi There IS a
historIcal distrIct m the CIty, popular WIth old, sulphur baths that have healmg features
BeSIdes, there are some more prospected reserves of geothermal water resources In other
dlstncts of Tblhsl as well The most slgmficant geothermal depOSit In TbIhsi IS located near
LISI lake, which supphes population hVIng In Saburtalo distrIct One of wells of LISI depOSit
IS located not far from the area of the Demonstrative Zone Well debit equals to 325 m3 per
day, temperature of water IS 74° C Currently those geothermal waters are not utilIzed except
one publIc buIlding and the above mentioned bath A 100 mm diameter water pipe of 600 m
length IS prOVided from geothermal well and It IS connected to # 5 by means of thermal water
ducts of 250-400 mm dIameter and 900 m length Thermal waters reach the Demonstrative
Zone through these pipes

Figure 2 3 -I

EXlstmg Geothermal Plpehne
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1 Geothermal well, 2 Thermal sub-statton bUIlding, 3 Thermal station bulldmg,
4 Geothermal plpehne of 600 m length and 100 mm dIameter, •
5 Geothermal plpelme of 900 m length and 250-400 mm dIameter
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Wlthm the framework of the DemonstratIve Zone Project we suggest to actIvate usage of
geothermal water For this we arc planmg to renovate part of the thermal station #5 buddIng
In result, a new, well-eqUIpped and comfortable bath wIth 100 person per day capacIty WIll be
arranged FunctIOnmg of pubhc bath wIh reduce power consumptIon for water healIng
purposes In addItIOn, utlhzIng of comparably cheaper geothermal waters wIll allow
population to save famIly budgets Cost of 1m3 geothermal water In Saburtalo DIstrIct equals
to 0 5) GEL (- 0 4$US), which IS four times cheaper than cost of electnc power needed for
heatmg I m3 cold water to 60° C temperature

The fact of operatIng ofm1sused thermal station WIll be a good example for revitalIzatIon of
conserved property, such as the eXlstmg thermal statIon bulldmg and thermal objects of non
operatmg centrahzed dlstnct heatmg system

It should be noted that the "Tblhsl Centrahzed DistrIct Heatmg Opttmlzatton Program" ,
whIch was worked out In 1988, was consldenng hqUldatlon of # 5 thermal station

FIgure 2 3-2

ReconstructIon Plan of Part of the Thermal StatIon #5 Buddmg

Current Siluahon

Post-reconstructIon VIew



Figure 23 1 -1 •Plan of ReconstructIOn of EXIstmg Thermal Umt mto the Accumulative Geothermal StatIOn
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2.4. Measures for Rehabilitation of Heating Systems in Apartments

Restoration of natural gas supply to the population opens new pOSSibilities of using
autonomous heating devIces

Autonomous heating systems are speCially designed to provide the POSSlblhty of reducmg gas
consumption They are Installed dIrectly insIde the space to be heated and have direct
connection wIth the atmosphere

Those heating devIces that use gas for fuel and not reqUIre vertIcal exhaust duct must be
speCIally noted

Figure 2 4 -1
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In the lower part tlus kmd of heater has metal carcass-heater (1) eqUIpped WIth a pIpe mJector
burner (2), WhICh IS supplIed WIth aIr reqUIred for combustIOn dIrectly from the outsIde,
through a special openmg m the wall (3) Hot gases from the burner go through the carcass-
heater upwards, then over the partItIOn (4) located m the casmg, then down and after emIttmg •
the heat through the walls of the carcass-heater, arre exhausted outsIde through an opemng
(5) Au reqUIred for combustIOn gets mto the heater and then the combustIOn products are
blown out mto the atmosphere through the same gnd, closed WIth antI-WInd flap (6), due to
wluch WInd has almost no mfluence on the gas burnmg process The top of the deVIce IS
covered WIth a metal protectIve housmg (7) so that there IS space left between the cover and
the carcass-heater, passmg through whIch the aIr IS heated by contactmg the hot surfaces
Some gas heater models are eqUIpped WIth fans WhICh mtensify heat transfer

Generally heat transfer of the deVIces IS regulated automatIcally hy means of SImple hI-metal
or manual pOSItIOn regulators

EffiCIency of gas heaters WIth exhaust ducts for exhaustmg out combustIOn products IS about
80% If capaCIty equals 2-5 kW, natural gas consumptIon IS 0 11 - 0 13 m3hour/kW At
current gas tarIffs - 0 17 larI/m3 (~ 0 13 US$/m3

) - the thermal energy pnce WIll be 1 9 - 2 2
tetn/kW h (1 5 - 1 7 US$/kWh), 1 e twIce lower than m case of usmg thermal energy from
kerosene stoves

It IS convement to mstall autonomous gas heaters sImultaneously WIth the rehabIlItatIOn of
TbI1ISI gas supply systems

The gas supply system actually mcludes all reSIdentIal dIstncts of TbI11S1 (except two new
reSIdentIal dIstncts Gidani and Didl DigomI) Gas has not been supplIed to the populatIOn
dunng the last four years due to a dramatIC reductIon of natural gas Import to GeorgIa Smce
the end of 1996 natural gas Import to GeorgIa has become more or less stable, WhICh allowed
to renew gas supply to some reSIdential dIstncts

By the begmnmg of 1998 gas supply systems that proVIde gas to 25 000 households m TbilIsi
have been rehabIlItated and are currently operatmg

2 4 1 InstallatIOn of Heatmg DeVices m the EXlstmg Flats

In blocks of flats gas IS usually used only for kItchen cookmg stoves However results of
mterviews revealed that kItchen gas stoves are often used as heaters

Gas IS supplIed to the flats by means of vertIcal gas pIpmg, WhICh ordmanly passes m the
kItchens

The gas supply system rehabIlItatIOn, wluch IS now bemg carned out by the TbilIsi
mumcipahty, mcludes InstallatIOn of gas meters In the flats The whole process IS slowed
down due to the fact that apartment owners have to pay for the mstallatIOn of meters (95-100
US $) Under these condItions only 10-12% of apartment owners agree to mstall gas meters

I

•

•



•

•

•

It IS recommended to Install gas heaters only In the flats that are already eqUlpped wIth gas
meters The gas meters whIch are bemg mstalled m the flats can measure gas consumptIon up
to 6 m3/h If we take Into consIderation that the maximum gas consumptlOn by cookIng stoves
equals 1 2-1 4 m3/h, It IS eVIdent that one gas meter can measure addItional gas consumption
reqUIred for gas heaters

Figure 241 -1

\J

Typical 3 room apartment
1950m2

1 EXistIng vertical gas pIpIng, 2 Gas meter 3 Gas heater 4 New hOrIzontal gas pipIng,
S New vertical gas plpmg

The draWing shows the scheme of gas heaters Installed m a typical 3 room apartment The
dImensIons of 2-5 kW capacity heaters permIt their InstallatIon under the wmdow...sl tk
Instead ofthe eXIstIng water radiators

Gas Will be prOVIded to the heaters usmg the traditional method - steel gas pipes of small
dIameter



For convemence of mstallatIOn It IS recommended to use copper pIpes WIth thm walls (whIch •
are WIdely used m Georgia III oxygen systems of hospItals) and also plastlc pIpes For those
systems where there IS lIttle dIstance between the e'(Istmg vertlcal gas pIpes and heatll1g
deVIses, It IS possible to use elastIc hoses WhICh are currently used for provldmg gas from
propane tanks to cookmg stoves

For those systems where there IS consIderable dIstance between the eXIstll1g vertIcal gas pIpes
and heatmg deVIses, It may be necessary to mstall new external vertIcal pIpes In thIS case It IS
necessary to consIder the neceSSIty of mstallmg an addItIOnal gas meter In the apartment The
cost of a gas heatmg system of2-5 kW capacIty (mcludmg mstallatIOn costs) equals 250-350
US$

InstallatIOn at 10000 heatll1g deVIses can reduce the consumptIOn of electncity dunng the
WInter penod by amount for generatIOn of whIch a 25 000 - 35 000 kW capacIty power
station IS needed ConstructIOn of such a power statIOn would cost 25-35 mIllIon US $ WhIle
the amount necessary for purchase and mstallatIOn of 10000 heaters IS ten tImes lower Low
cost of natural gas (l 3 US $ 1m3

) as compared to the current electrICIty tarIffs (0 35 US
$/kW h) and kerosene pfH...es (0 30 US $ Ihter) allow to reduce money spent by the populatIOn
on heatmg about 1 5 -2 tImes

WIde usage of autonomous gas heaters WIll sIgmficantly help to solve the problem of heatmg
the populatIOn

2 4 2 Installation of Gas Heaters In Apartments wlthm the DemonstratIOn Zone

In the framework of the DemonstratIOn Zone project we are planmg to Install mdividual gas
heaters WIth 3 0-42 kW capaCIty m about 50 apartments These heaters WIll be Installed only
m those apartments whIch are already eqUipped WIth gas meters and owners of whIch wIll
cover mstallatIOn costs whIch we estImate to be equal to $50 - $60 (not mcludmg cost of gas
heater) Thus, at about $280 - $300 approXImate cost of each gas heater the total expenses on
thIS component of the proJect w111 amount $14 000 - $15,000 ImplementatIOn at thIS progral
WIll allow us demonstrak effectIveness of one at the most affordable and effiCIent ways to
resolve problem ofheatmg of populatIOn
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2 5 Summary Estimated Budget for DemonstratIon Zone Project ImplementatIOn

DemonstratIon Zone Components EstImated
Cost (US$)

1 2
1 Power supply
1 1 ModernIzatIOn of the power supply system of 14 floor 85 flat

resIdentIal bUIldIng (v'lIth IndIVIdual metenng of power 17970
consumptIon by each famIly)

1 2 ModernIzatlOn of the power supply system of 9 floor 96 flat
resIdential bUIldIng (WIth IndIVIdual meterIng of power 18650
consumption by each farmly)

1 3 ModernIzatIOn of the power supply system of 8 floor 130 flat
reSIdential bUIldIng (WIth summary metermg of power consumptIOn 10720
by group of 3 famIhe<;)

1 4 ModernIzation of the power supply system of the group of 15
reSIdentIal bUIldIngs mcludmg 1240 flats (metenng of total power 34380
consumptIOn by groups of 15-30 famihes)

Total 81720
2 Gas Supply
2 1 InstallatIOn of 500 gas meters of 25m.)/hour nommal capaCIty In 50 000

apartments
Total 50000

3 Hot Water Supply
3 1 PartIal reconstructIOn of bUIldmgs ofthe non operatmg DIstrICt

Thermal StatIOn #5 and arrangement of bathes WIth 100 persons per 24175
day capaCIty, operated on usmg of geothermal water

3 2 ReconstructIon of the non operatmg Thermal Sub-statIOn Into
the Geothermal Water Accumulatmg StatIOn for storage of 22000(1)

V=100m3 geothermal water for supply to famihes
Total 46175

4 Heatmg
4 1 InstallatIOn of 3 0-4 2 kW capaCIty gas heaters m 50 apartments 14000

Total 14000
Total estimated cost of project ImplementatIon 169895

(1) Item 32 IS proposal for the future and IS not mcluded III the summary estImated cost
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Burns and Roe Enterprises, Inc

TbIllsl Combmed Heat-Power Plant

RehabilitatIOn, Techmcal-Economlc OptImIZation of OperatIOnal Regimes

(Conceptual Proposal)

TblllSl
1997
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AbbreviatIOns

CHPP - Combmed Heat-Power Plant
STU - Steam Turbme Umt
STG - Steam Turbme Generator
ATU - Au Turbme Umt
CSAU - Combmed Steam-AIr Umt
VAT - Value Added Tax
HRB - Heat Recovery Boller
PC - Pure CondensatIOn
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1 INTRODUCTION

Proposal "TbIhsI Combmed Heat Power Plant RehabIhtatIOn, Techmcal-EconomIcal
OptImIzatIOn of OperatIOnal RegImes" IS prepared by the company "Bums and Roe"
wIthm the USAID techmcal assIstance program m GeorgIa, GeorgIan expert engmeers
and the consultmg company "ARCI Consultmg", based on the request of TbI1ISI
CHPP

NeceSSIty of such works IS determmed by an energetIC CrISIS, whIch recently takes
place m GeorgIa The CrISIS IS caused by several complex reasons After exclUSIOn
from umfied energy system of the former SovIet Umon GeorgIan power mdustry has
faced very dIfficult problems BesIdes, the sItuatIOn was also comphcated by
technologIcal and physIcal depreCIatIOn of umts m GeorgIan energy system, economIc
CrISIS typIcal for tranSItIOn perIod, whIch results m an extremely low solvency level of
populatIOn, and leakage of fuel resources Consequently, power plants workmg wIth
organIC fuel, turned out to be m an extremely poor condItIon ThIs concerns also
TbIhsI CHPP, as, due to the low solvency level of populatIOn, CHPP has lost the
major source of ItS mcomes prOVIded through reahzatIOn of the typIcal for such statIon
hIgh prIOrIty productIOn - heat power Incomes, prOVIded by sale of electrIC power are
not suffiCIent to cover power plant operatIOnal-repaIr expenses As a result, TbIhsI
CHPP has become unprofitable enterprIse, and SAKENERGO has extremely hmIted
ItS operatIOn dUrIng a year ThIS can be proved based on the power plant operatIOn
statIstICS for the recent 3 years

Due to mactIvIty of economIC transformatIOn process gomg on m GeorgIa, sItuatIon IS
not expected to be Improved m the nearest future Therefore, essentIal changes shall
be made m the concept of power-generatmg sItes

New approach to TbIhsI Combmed Heat Power Plants shall conSIder mcrease of
productIOn, whIch actually can be sold (even for export) - electrIc power, WIthout any
changes m heat power generatIOn At the same tIme at the first stage, heat power
generatIOn can be reduced to the amount, reqUIred by solvent consumers only

Based on the above mentIOned, we thmk, that the mam tasks of TbIhsI Combmed
Heat Power Plant RehabIhtatIOn and TechnIcal-EconomIcal optImIzatIOn of OperatIOn
RegImes are

• to mcrease combmed heat and power generatIOn efficIency,
• to proVIde umt operatIOn m baSIC regIme (durmg a year),
• to proVIde CHPP operatIOn both, m umfied GeorgIan energy system and m

autonomous grId,
• to mimmize operatIOnal costs by arrangement of maXImum pOSSIble automatIC

control of umts



2 Project Importance

It IS known, that for CHPPs heat load m Summer penod (for hot water supply only) IS
10-18% of the heat load m heatmg penod Consequently, CHPP heat power
generatIOn efficIency m Summer penod IS reduced, and consequently plant annual
efficIency IS sIgmficantly reduced

The
problem of seasonal dIfferences m heat power generatIOn capacIty IS a basIc problem,

whIch can not be completely solved by tradItIOnal methods (partIal outage of turbme
umts, or theIr operatIOn m back-pressure or "PC" regImes)

The problem of heat capacIty seasonal dIfference becomes more actual m electncIty
defiCIt condItIons, when we face two mutually exclusIve reqUIrements, well-known to
specIalIsts first, It IS necessary to generate maXImum possIble amount of electnc
power, and the second, cogeneratIOn of heat and electnc power shall be mamtamed

Therefore, we can say, that the problem of TbIlISI CHPP rehabIlItatIOn and techmcal
economIcal optImIzatIOn of operatIon regImes IS by no means actual and shall be
solved ImmedIately

3 Heat Power Consumers Demand on Heat Power Generated by CHPP

TbIlIsI CHPP IS the largest power generatIOn SIte m TbI1ISI It proVIdes heat power for
474 consumers, 144 of whIch are admImstratIve-publIc SItes and 330 are of household
needs

Accordmg to deSIgn data, CHPP deSIgned heat capacIty IS 110 8 MW 55 5 MW - for
admmIstratIve-publIc SItes and 55 3 MW - for reSIdentIal bUIldmgs

DeSIgned heat loads for admmIstratIve-publIc SItes are gIven m Table Al (see
Attachment, names of SItes are "old", correspondmg to 70-ees)

Due to the low solvency level, the largest part of consumers can not pay for consumed
heat power Therefore, lIst of actual consumers, as well as theIr demand on heat
power, IS changed

FIg 1 represents the lIst of TbilIsI CHPP heat power actual solvent consumers, WIth
mdication of rated loads and amount of heat power consumed III 1996-97 heatmg
season

As we can see from FIg I, actual demand of solvent consumers on heat power
generated by CHPP currently IS 12-16 MW

ThIS number IS supposed to mcrease m future WIth mcrease of solvency level of
admmIstratIve-publIc SItes, It WIll reach about ItS deSIgned capaCIty - 55 MW But
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first, heat power meters shall be mstalled at thIS power consumer sItes InstallatIOn of
such meters IS not a dIfficult task

ThIS procedure seems to be more dIfficult for household (resIdentIal) sItes InstallatIOn
of heat power meters mdividually for each consumer IS extremely complIcated, as
eXIstmg systems of mternal commumcatIOns mostly do not allow to separate each
consumer Therefore, heat power supply and metenng for household consumers
reqUIres urgent complex solutIOn OtherwIse, even m case of populatIOn solvency
level mcrease, TbI11S1 CHPP can not be prOVIded WIth the old number of such type
consumers and new potentIal consumers

DIslocatIOn of TbilIsi CHPP heat power solvent consumers IS gIven on FIg 2

4 ElectrIc Power Consumers Demand on Power Generated by CHPP

Total capaCIty of three generators mstalled at TbI1ISI CHPP IS 18 MW

CHPP IS connected to energy system by means of two transformers TP2lHf
25000/35 and two 35 kV transmISSIon lInes

CHPP proVIdes 40-45 MW power as a regIOnal sub-statIOn by means of 18 feeder
lmes connected to the CIty gnd Feeders connected to the CIty gnd proVIde power
supply for CIty top pnonty consumers (ParlIament bUIldmg, Mimster's Cabmet, Opera
House, NatIOnal StadIUm, hospItals, etc)

CHPP IS sIgmficant power generatmg SIte, as It proVIdes CIty power supply If
necessary, It can proVIde mdividual power supply for separate consumers

In case of power generatIOn mcrease m future, after necessary reconstructIOn, power
can be transmItted by means of eXIstmg nets both by 6 kV CIty lme, and by 35 kV
hnes belongmg to the energy system These hnes currently can prOVIde 80 MW total
power transmISSIOn

CHPP power transformers operate accordmg to the technologIcal process deSIgned m
1939 ThIS process mvolves the followmg mam parts

1 - three turbme generators each of 5 3 MW capacIty,

2 - 6 kV SWItchgear, bUIlt and mstalled m 1939 DIstnbutmg eqUIpment IS located on
the thud floor of the bUIldmg The first floor houses reactors and feeder Jomts 011
SWItches and metermg transformers are mstalled on the second floor and the thud
floor houses double, three-sectIOn collectmg buses (2 workmg sectIOns and 1 transfer
sectIOn) and theu commutatIOn eqUIpment

The mentIOned dIstnbutmg eqUIpment IS connected to CHPP turbme generators by
means of three mlet hnes and to 35/6 kV 25 MW power transformers by means of 2
mlet hnes 5 feeders proVIde power supply for 6/04 kV servIce transformers, 8
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feeders provIde power supply for 6 kV voltage umts (feed pumps, cIrculatIOn pumps
and network pumps), 18 feeders servIce CIty power supply gnd and proVIde 40-45
MW power supply for CIty gnd

3 - two TP.llHf 25000/35 power transformers, wmch connect CHPP to the GeorgIan
energy system by means of 35 kV transmISSIOn hnes

5 TbIlISI CHPP - Power Generatmg StatIOn

5 1 CHPP flow dIagram and power generatmg umts Condition of power
generatmg umts

TbIhSI CHPP IS a central power generatmg statIOn Installed electnc power capacIty of
thIS plant IS 18 MW, deSIgned heat power generatIOn IS 110 MW, 70 MW of whIch
are produced by steam turbme umts (from process-regulated extractIOn) and the other
40 MW - by peak hot water bOIlers

The baSIC heat power generatmg umts, mstalled at TbilIsi CHPP are

• four boIlers - 2xEf-50, lxTM-35, lxEf-35, to provIde turbme steam supply,

• Condensmg turbme generators WIth regulated steam extractIon - IxAII-6 and
2xAT-6 Rated electnc power generatIOn of AIl-6 turbme generator IS 6 MW, heat
power capacIty - 25 MW ThIS umt proVIdes heat power only for enterpnses
Accordmg to the deSIgn, heat power IS produced by means of steam extractIOn
from turbme bladmg sectIOn Steam parameters are as follows pressure - 5
atmospheres, temperature - 230-244oC, mass flow rate - 40 ton/h Rated electnc
power capacIty of AT-6 type turbme IS 6 MW, heat power capaCIty - 22 MW Heat
energy produced by thIS umt IS mtended for heatmg and hot water supply

• Heat power generatmg umts (two baSIC bOIlers, two peak bOIlers, one peak water
heater for water supply network) to proVIde hot water for heatmg and hot water
supply systems

• Two IITBM-50 hot water bOIlers to mcrease plant heat power capaCIty m an
extremely cold heatmg penod

The baSIC techmcal parameters of TbIlISI CHPP power generatmg umts are gIven m
Table A2 (see Attachment)

CHPP SImplIfied flow dIagram (before upgrade-reconstructIOn) IS shown on the FIg
4 Steam, produced m bOIlers (1) IS delIvered to turbme generators (2) through the
common collector and, If reqUIred, to reductIOn-coolmg deVIces (3) Turbmes are
proVIded WIth regulated steam extractIon, from where, whIle operatmg m a heat
supply regIme, the mam part of steam IS delIvered to baSIC network water heatmg
bOIlers (6), peak bOIlers and peak water heatmg boIler through collectors (5 atm and 2
atm) Waste steam, amount of whIch IS changed accordmg to turbme operatIOn
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regImes, enters condensers (4) Condenser techmcal water cIrculatIOn system IS of
runnmg type, fed wIth water of the nver Mtkvan Heat supply umt IS connected to
heat supply network by means of double pIpe system Water, back from the heat
supply network IS dehvered to boIler and water heatmg bOIler (9) water mam by
means of system pump (5), and then goes to the "dIrect" lme of heat supply network
To compensate water losses m heat supply network, water IS added partIally from
techmcal and partially from network water mams through chemIcal treatment facIhties
(10)

CondItIon of heat power generatmg umts

Accordmg to assessment made by engmeenng staff of TbIhsi CHPP m 1996-1997
condItIon of umts IS as follows

BOller No 1 (£r-50) IS m a satIsfactory condItIOn,

BOller No 2 (£r-50) - pIpes of steam superheater shall be replaced, economIzer needs
overhaul,

BOller No 3 (TM-35) IS m operatmg state - furnace SIde water walls shall be repaIred,

BOller No 4 (5r-35) IS m operatmg state - air heater shall be cleaned,

Turbme generator No 1 (AD-6) IS m a satIsfactory condItIOn,

Turbme generator No 2 (AT-6) IS m a satIsfactory condItIon,

Turbme generator No 3 (AT-6) - capItal repaIr of thIS umt had been performed m
1992 and turbme generator have not been m operatIOn after that Condensate pump
shall be mstalled, operatIOnal capaCIty of ejectors shall be checked, turbme generator
shall be dynamIcally balanced, control system shall be adjusted,

One baSIC (50-200) and two peak (5D-115) bOIlers shall be replaced m heat supply
system, network water heater (DCB-315-3-23) mamly IS In a satIsfactory condItIOn,
water pIpe bundles shall be chemIcally treated (washed WIth perchlonc aCId)

Peak water heatIng bOIlers (2xDTBM-50) shall be dIsmantled

CondItIOn of electrIC power generatmg umts

TurbIne generator No 1 needs current repaIr

Turbme generator No 2 needs current repaIr

Turbme generator No 3 needs current repair



Power transformer No 1 TP.llHf 25000/35 IS m operatmg state, voltage regulatlOn
sWItch IS out of order and needs overhaul,

Power transformer No 2 TP.llHf 25000/35 IS m operatmg state, voltage regulatlOn
sWItch IS out of order and needs overhaul,

Due to normal operatlOn and hIgh qualIty preventIve works carned out, 6 kV
sWItchgear (WhICh IS bUIlt and mstalled m 1939) IS ready for long-term operatlOn after
necessary repaIr EqUIpment of 18 feeder lmes connected to the CIty gnd IS m an
extremely poor condItIOn and needs overhaul,

04 kV sWItchgear IS m operatmg state, some devIces need repaIr, eqUIpment IS old
both, technologIcally and phYSICally,

The followmg servIce transformers need preventIve works

No 1 560 kVA
No 2 750 kVA
Stand-by 560 kVA
N03 560kVA
No 4 750 kVA

Battenes CK-1 0 are sIgmficantly deprecIated and need current repair,

Cable lInes gomg to the CIty gnd and laid on the terntory of CHPP are m an extremely
bad conditlOn (cable trench IS destroyed, eXIstmg cables are mterweaved and spread
above the trench)

52 Heat supply network and condItIon ofheatmg mams

TbI1ISI CHPP heat supply system (FIg 5) serves four dIStrICtS of TbI11S1 - Didube,
ChuguretI, Mtatsmmda and Krtsamsi Accordmg to dIslocatIOn, network IS dIvIded
mto two zones - upper and lower Upper zone heatmg mams serve Mtatsmmda and
Krtsamsi dIstncts, lower zone heatmg mams serve Didube and Chuguretl dIstncts

Heat supply system IS of double pIpe type Length of the basIc heatmg mams of the
upper zone, mcludmg dIrect and back pipeimes, IS about 13 km, and of the lower zone
- 26 km ConventIOnal dIameters of the mam heat supply pIpes are - 100, 125, 150,
200, 300, 400 and 500 mm MaXImum operatIOnal pressure m pipeimes IS 85 m of
water column

Heat supply system of TbI11S1 CHPP compnses of heatmg and hot water supply
systems Accordmg to heat supply system connectIOn diagram and the way of heat
carner circulatlOn, heatmg and hot water supply systems are of mdependent (closed)
type - With mtermedlate heat exchanger Heatmg devIces at heat power consumer sItes
are sWItched accordmg to parallel schemes and m senes Heatmg devIces are mamly
of radiator type
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TbIlISI CHPP heat supply networks currently are m unsatisfactory techmcal condItiOn
Accordmg to data, proVIded by the plant engmeenng personnel, losses m heat supply
network can reach 25% (both, heat and financIal losses are mcluded) To determine
reasons of Increased losses, it IS neces5ary to InVestIgate IndIVIdual sectIOns of heat
supply network These measures are necessary for plannzng long-term works on
separatlOn and repazr of IndIVIdual sectlOns of heat supply network (to satIsfy
demands ofeXIsting and actual potentzal solvent consumers)

Due to the leakage of funds, It IS hardly pOSSIble to study m full actual condItIon of
heat supply pipehne Therefore, the problem shall be solved step by step - accordmg
to consumer pnonty, separate sectiOns of heat pipelmes shall be repaIred When
economIC condItiOn of CHPP IS Improved, heatmg mams wIll be completely
rehabIhtated We thmk, thIS IS the optImum solutiOn of the problem

5 3 Fuel Economy

The baSIC fuel of CHPP IS natural gas Stand-by fuel IS mazout BaSIC dIagram of
TbIhsi CHPP natural gas supply IS gIven on the FIg 6

6 OptImum OperatIonal RegImes for CHPP Steam Turbme Umts

• 6 1 Seasonal Schedule of Heat Loads Guaranteed from ReahzatiOn Pomt of VIew
Temperature DIagram System Water ConsumptiOn Rate

Accordmg to deSIgn data, rated heat power capaCIty of TbIhsi CHPP IS 110 8 MW
ThiS capaCIty was prOVIded by means of two water heatmg bOllers and heat supply
facIhty, whIch compnses of five surface type heat exchangers Network water heatmg
m bOllers IS performed at the expense of steam heat power extractiOn from turbme
umts

The rated load was dIstnbuted between water heatmg bOllers and heat supply umts
accordmg to dIstnbutiOn coeffiCIent - UCHPP == 06 Network water temperature m
dIrect mam (at the outlet of water heatmg bOllers) was equal to 150°C, and
consequently, heat power consumers were prOVIded With rated value of network water
temperature

•

It shall be noted, that water heatmg bOIlers, mstalled at TbIhsi CHPP are deSIgned to
owork m low (-10--15 C) external temperature condItiOns - theIr deSIgned effiCIency

can be reached only m such condItiOns In GeorgIa the mentiOned bOIlers can not
produce more than 50-60% of deSIgned capaCIty and effiCIency BeSIdes, phySIcal
condItiOn of the bOllers has become worse and also number of solvent heat power
consumers has reduced Therefore, rehabIhtatiOn of these bOllers can be conSIdered as
unreasonable

Thus, we thmk, that water heatIng bOIlers shall be dIsmantled and, correspondmgly,
plant techmcal-economic parameters shall be calculated WIthout them The only



source of heat power m CHPP m such case IS steam, provIded by turbme umt heat
extractIOn or baSIC boIler umts through reductIOn-coolmg deVIce (UCHPP ~ 1)

AnalysIs gIven below, IS performed WIthout takmg mto account eXIstence of water
heatmg bOIlers BesIdes only heatmg season IS consIdered, as well as the range of
heat power capacItIes reqUIred for heatmg and hot water supply for actual solvent
consumers As It was mentIOned m paragraph 2 2, such range IS 12-16 MW

Temperature diagram of the network water IS gIVen on FIg 7 The followmg mput
parameters are used

°• estImated outSIde temperature -8~-10 C (for TbIhsI),

°• network water maXImum temperature at mlet of consumer SIte IS 95 C, when
outSIde temperature IS -8~-1 OoC - accordmg to samtary-hyglemc norms,

• at the begmnmg and end of a heatmg season outSIde temperature IS conSIdered to
be +8 5~10°C,

°• network water maXImum temperature at mlet of consumer SIte IS 65-70 C, when
outSIde temperature IS +8 5~10°C, accordmg to sanitary-hyglemc norms,

• temperature drop m heatmg deVIces IS 25° - accordmg to techmcal parameters of
eXIstmg deVIces

SectIOns ab and ac of diagram corresponds to dIfferent values of network water flow
rate (details WIll be gIven below)

FIg 8 represents heat load versus outSIde temperature for actual solvent consumers
Essential dIfference between demand on heat power and prOVIded heat power IS
caused by unsatIsfactory condItIOn of heatmg mams (where, accordmg to data
proVIded by plant personnel, finanCIal and heat losses are up to 25%)

FIg 9 represents network water flow rate dependence on outSIde temperature SectIOn
ac shows pOSSIble reductIOn of network water flow rate (and consequently, reductIOn
of power consumptIOn for the own needs) m dIrect mam operatmg m hIgh temperature
(~86oc) regIme - see FIg 7

FIg 10 represents seasonal schedule of heat loads (m heatmg penod) for heat power
solvent consumer

62 CHPP Techmcal-Economic Parameters for Vanous OperatIOnal RegImes (WIth
EXIstmg Turbmes)

As It was mentIOned m sectIOn 2, the proposal conSIders rehabIlItatIOn of TbIIlSl
CHPP trough adjustment-repair of eXIstmg umts, to make the statIOn ready to operate
m the nearest heatmg season

•
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Together wIth rehabIlztatIOn of the plant at thIS stage a IS necessary to choose such
regImes of eXltzng deVIce operatIOn, whIch can fully satISfy demand on power wah
mInimUm capItal costs for plant, or, if possIble, WIth maXImum economIC benefits
ThIS IS currently the mazn optImIzatIOn taskfor Tbllzsl CHPP

CalculatIOns have been done m two sub-stages

At the first sub-stage energetlc parameters of turbme umts m rated "TK", "K" and
"TIIP" operatIOnal regImes were determmed (calculatIOns have been done usmg the
program KUMIR-M, developed by the authors) Analyzmg the results It was
determmed, that thermal effiCIency of the umts workmg m "TK" and "TIIP"
operatIOnal regImes (partial vacuum) IS actually the same m the reqUired range of
thermal capaCItIes BeSIdes, workmg m a partIal vacuum regIme It IS necessary to
perform remakmg technIcal works ThIS IS qUite dIfficult to do because of the
necessary Immediate works to be performed for mamtammg the plant operabIhty
Consequently, for the second sub-stage we had chosen operatIOnal regIme "TIC' as
proved many tlmes operatIOnal regIme

At the second sub-stage economIC calculatIOns were performed for vanous optIOns
usmg the followmg general condItIOns

• Average thermal capaCIty, reqUired by actual solvent consumers m heatmg season 
14 MW (accordmg to expenence of the last year - see 6 1),

• Electnc power tarIff - 6 tetn/kWh mcludmg VAT,

• Natural gas calonfic value - 7800 kcal/standard m3
,

• Pnce of natural gas - 0 075 lari/standard m3 WIthout VAT,

• Annual repaIr-operatIOnal costs - 1000 lan/year (accordmg to the plant data)

SpeCIfic condItions for each optIOn are gIven below

We can assume, that demand of solvent heat power consumers wlll not change and
remam withm 12-16 MW range

Based on the above mentIOned, plane technIcal-economIc parameters have been
calculated for four optIOns

OptIOn I

• Plant operates dunng the heatmg season only (~3600 hours),

• • Only one turbme umt IS m operatIOn - AT-6,

• Turbme umt operates m heat supply regImes accordmg to electnc power generatIOn
schedule ("TK" regIme),

\ I (J



• Average gross thermal capacIty of heat supply extractIOn IS 14 MW (see heat load
seasonal schedule - FIg 10),

• Average gross electnc power capacIty of the turbIne umts IS 5 3 MW

OptIon II

• Plant operates durIng the heatIng season only (-3600 hours),

• Two turbme umts are m operatIOn - AT-6 and AIl-6,

• AT-6 operates m heat supply regImes accordIng to electnc power generatIOn
schedule, All-6 operates m condensatIOn regImes ("K" regImes),

• Average gross thermal capacIty of the umt AT-6 IS 14 MW, electnc power
generatIOn capacIty - 5 3 MW,

• Average gross electnc power capacIty of the umt All-6 IS 5 3 MW

OptIOn III

• Plant operates durIng the heatmg season only (-3600 hours),

• Three turbme umts are m operatIon - 2xAT-6 and 1xAIl-6,

• AT-6 operates m heat supply regImes accordmg to electnc power generatIOn
schedule, AIl-6 operates m condensatIOn regImes, AT-6 operates In condensatIOn
regImes,

• Average gross thermal capacIty of the umt AT-6 IS 14 MW, electnc power
generatIOn capacIty - 53 MW,

• Average gross electnc power capacIty of the umt AIl-6 IS 53 MW

OptIOn IV

• Plant operates dunng a year (-7680 hours),

• Three turbIne umts are m operatIOn - 2xAT-6 and 1xAIl-6,

• DurIng the heatmg season one AT-6 umt operates m heat supply regImes accordmg
to electnc power generatIOn schedule, and the rest of a year - m condensatIon
regIme, AIl-6 and the other AT-6 operate m condensatIOn regImes dunng a year,

•
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• Average gross thermal capacIty of the umt AT-6 In a heatmg season IS 14MW
electnc power capacIty - 5 3 MW For the rest of a year average gross electnc
power capacIty OfthiS umt IS 53 MW,

• Average gross electnc power capacIty of the umts AT-6 and All-6 IS 5 3 MW
each

Results of calculatIOns are gIven m detail In tables A3, A4, A5, A6 (see Attachment),
and summary results are gIven In the Table No 1

As we can see from the Table No 1, plant operatIOn after the urgent rehabIlItatIOn IS
economIcally efficIent workmg only accordmg to OptIOns IV or, at least, III

It shall be noted, that the gIven conclusIOn IS valId for fixed value of annual repaIr
operatIOnal costs - 1 mIllIon lan/year ThIS value IS determmed by TbilIsi CHPP
admimstratIve-financial department and we have not mcluded any correctIOns

6 3 CapItal Costs for RehabIlItatIOn of CHPP Umts

General descnptIOn of the condItIOn of TbIllSl CHPP heat and electnc power
generatIng umts was gIven m 5 1 Works reqUIred for rehabIlItatIOn of umts were
consIdered Scope of these works and necessary capItal costs are gIven In the Table
No 2 (estimatIOns have been done wIth partIcIpatIOn of plant engmeenng-techmcal
personnel)

As It can be seen from the table, 25% of rehabIlItatIOn works (accordmg to capItal
Investments) shall be performed by local repaIr-operatIOnal personnel, the rest 65% 
by contractor organIzatIOns Such dIstnbutIOn of repair works IS mitIated by CHPP
admmistratIOn wIth the purpose of maxImum pOSSIble savIng of mvestments

6 4 Optimum operatIOnal regImes

TbilIsi CHPP operatIOn effiCIent regImes, whIle demand of solvent heat power
consumers IS restncted, are determmed based on the above gIven analySIS It IS clear,
that mcrease of the number of thermal power solvent consumers wIll cause mcrease of
plant profitabIlIty up to Its deSIgned value ThIS IS the maxImum, that can be reached
before the plant reconstructIOn-upgrade Therefore, It IS necessary to establIsh tanffs,
whIch the former heat power consumers can pay BeSIdes, competitIve level shall be
mamtamed With regard to other heat power generatIOn SItes, already eXIstmg or WhICh
are under constructIOn by mdividual consumers ThIS IS pOSSIble In case, If the plant
Implements fleXIble tarIff polIcy m combmed heat-power generatIOn condItIOns 
combmed heat-power generatIOn allows the plant to change tanffs on heat power to
mamtam and attract consumers But boundary condItIOns shall be satIsfied to prevent
ImplementatIOn of attractIve tanffs at the expense of plant economIC effiCIency



AddItIOnal data are necessary to Implement properly above mentIOned polIcy
CorrespondIng calculatIOns have been done - OptIOns V and VI, and condItIOns gIven
In 6 2 were used In these calculatIOns

OptIOn V

• Plant operates durIng a year (-7680 hours),

• Three turbIne umts are In operatIOn - 2xAT-6 and lxATI-6,

• Durmg a heatmg season (-3600 hours) two umts AT-6 operate In heat supply
regImes accordmg to electnc power generatIOn schedule ("TK" regImes), and the

rest of a year - m condensatIOn regIme, Umt An-6 operates In condensatIOn
regImes ("K") dunng a year,

• Average total gross thermal capacIty of two unIts AT-6 for heatIng season IS 29
MW, electrIc power capaCIty - 106 MW For the rest of a year total average gross
electnc power capaCIty of these umts IS 10 6 MW,

• Dunng a year average gross electnc power capaCIty of the unIt AD-6 IS 5 3 MW

OptIOn VI

• Plant operates durIng a year (-7680 hours),

• Three turbIne umts are In operatIOn - 2xAT-6 and IxAD-6,

• DurIng the heatmg season (-3600 hours) all three umts operate In heat supply
regImes accordIng to electnc power generatIOn schedule ("TK" regImes),

• Average total gross thermal capaCIty of all three umts for heatIng season IS 43 MW,
electnc power capaCIty - 16 MW

Results of calculatIOns are gIven In Tables A7, A8 - see Attachment

Results If OptIons I-IV are presented on the FIg 11 as a dIagram of CHPP mcome
annual balance dependence on heat power tanff It shows revenue annual balances for
dIfferent values of heat power tanffs when the plant operates In vanous regImes
BeSIdes, It gIves us a pOSSIbIlIty to come the nght deCISIOn for proper ImplementatIOn
of heat power tarIff polIcy

7 ConclUSIOns and recommendatIOns

• IndIVIdual au duct for CHPP natural gas supply shall be arranged Modern gas
flow and calonfic power meters shall be Installed on the terrItory of CHPP

•

•

•



• AutomatIC and I&C deVIces mstalled on the umts shall be repaIred replaced WIth
• modem ones and completely eqUIpped

• PreCIse hst of actual heat power solvent consumers shall be drawn up, demand of
potentIal heat power consumers shall be assessed for the nearest future, survey and
separatIOn works shall be performed at mdividual sectIOns of heat supply network
to satisfy eXIstmg and expected demand on heat power

• Urgently arrange heat power supply and metermg for household consumers and
enterpnses Demonstratlon zone shall be created on purpose through prehmmarv
selectIOn of group of consumers, where the mentIOned problem wIll be solved

• Heat supply mams need repaIr, heat and financial losses m network water pipeimes
shall be reduced to the mimmum possIble value Network water consumptIOn and
temperature meters, eXIstmg on the terntory of CHPP, shall be rehabIhtated

• CHPP IS an Important power generatmg plant supplymg electnc power for CIty
needs If necessary, It IS possIble to exclude mdividual SItes from the common
system and proVIde theIr mdividual power supply

• It IS necessary to rehabIhtate Immediately cable hnes laId on the terntory of CHPP
and gomg to the CIty gnd, and mstall them m speCIal trenches

• • It IS deSIrable to dIsmantle water heatmg bOIlers mstalled m CHPP

• It IS necessary to develop programs for calculatIOn of the plant techmcal-economic
parameters, both, for estImatIOn of mternal technologIcal process efficIency, and to
Implement properly tanff pohcy

• OperatIOn of TbI1ISI CHPP IS economIcally efficIent when plant operates m
regImes of OptIOns VI, V IV, or at least III

• When the outsIde temperature IS withm the range 0 - lOoc, It IS preferable to
mamtam hIgh (~86oC) network water temperature m the dIrect mam (mstead of 70-

°76 C) ThIS can be done WIthout any technIcal difficultles

• Works on upgrade-reconstructIOn of TbIhsi CHPP shall be contmued to Implement
step by step hIghly efficIent modem technologIes

•
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•
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Table N 1 Summary Results--of CalculatIon of CHPP Techmcal-Economlc
Parameters

Option I II III IV
Mode of operation One turbo- Two turbo- Three turbo- Three turbo-

umt dunng umts dunng umts dunng umts dunng
heatmg heatIng heatIng the whole year

Parameters season season season

EI power generatIOn, 16218 34344 52470 114098
MW * hlyear

El power tanff accordmg to the 6 6 6 6
agreement,

tetn/(kW * h)
Revenues from el power 973 2061 3 148 6846
reahzatIOn

thous lan/year
Thermal power generation, 38880 38880 38880 38880

MW * hlyear
Estimated tanff of thermal power, 3,8 3 2,6 2,2

tetn/(kW * h)
Revenues from thermal power 1461 1 148 1017 857
reahzatIOn, thous lan/year
Amount reqUIred for the fuel 905,5 1529,96 2154,4 4277,5
purchase, thous lan/year
RepaIr-OperatIOn costs (accordIng 1000 1000 1000 1000
to the CHPP data),

thous lart/year
Balance, thous lan/year 123 144 316 1 141



Table N 2 Work Scope for CHPP FacIlItIes' RepaIr Accordmg To The
CondItIon In 1996/97

N Type of the facIlIty Work scope Work Cost Contractor
thous GEL

1 2 3 4 5
1 BoderN 1 184 State entemnse
2 BoderN 3 MedIUm repair 172 State enterpnse
3 BOIlerN 4 MedIUm repair 120 State entemnse
4 Water supply system MedIUm repair 100 State entemnse
5 Pumpmg system Overhaul 139 State enterpnse
6 Flushmg of 2 bOIlers Overhaul 75 Contractor
7 Power transformer N 1 Overhaul 200 Contractor
8 Power transformer N 2 Overhaul 150 Contractor
9 18 feeders 63 kV Overhaul 300 EI shop repair team

10 4 sectIOn of 0 4 kV Current repair 60 EI shop repair team

11 StatIOn service transformers power Replace 150 EI shop repair team
cables CirCUIt breakers

12 63 kV buses MedIUm repair 20 EI shop repair team
13 Section mlet OIl sWitches N I and N 2 MedIUm repan 25 EI shop repair team
14 Section mlet OIl SWitch MedIUm repair 1 0 EI shop repair team
15 Accumulatmg battenes Current repair 25 EI shop repair team
16 ChargIng umts Current repair 1 5 EI shop repair team
17 Turbogenerator N 1 Current repair 70 State JOInt stock company

repair team
18 Turbogenerator N 2 Current repair 70 State Jomt stock company

repair team
19 Turbogenerator N 3 Current repair 70 State JOInt stock company

testmg balance 20 repair team Contractor
20 Spare parts purchase 1200 Contractor
21 MaIn and auxlhary eqUIpment Emergency 500 Contractor

repair
22 Thermal networks and dnves Emergency 400 Network shop

repair
23 HeatIng mam damaged pipes on the Emergency 1500 Contractor

sectIOn of St Jonadze repair replace
24 Total ------ --- 5575 - -- -- - --------

•

•

•
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Table - d1 Estimated heat load (10 1970-1980) for admiDlstratIve-pubhc sItes
N SIte EstImated heat load

kW
1 2 3

1 SWlmmmg pool, Tenms courts 29,1
2 Saksakhproject 235
3 Secondary school N70 174,5
4 RepublIc board of methodology 174,5
5 Personal servIce shop 744,3
6 Secondary school N46 116,3
7 Offset pnntmg shop 407,05
8 Tuberculoses dIspensary 272,1
9 Sakmedtechmc 46,5
10 Secondary school N46 174,5
11 ••• 64
12 Secondary school N68 116,3
13 Secondary school N69 127,9
14 The Mlmstry of ForeIgn Affairs of GeorgIa 232,6
15 AIr force headquarters 72,1
16 ??? RadIO center 23,3
17 RustavelI state theater 755,95
18 Hotel "Tbl11S1" 1221,2
19 RegIstratIOn and enlIstment offIce 69,8
20 Museum of LIterature 44,2
21 Kmdergarten N102 131,4
22 The Mmlstry of Culture 221
23 Rear servIces headquarters 1163
24 Opera and Ballet State Theater 593,1
25 Trade Umon House 732,7
26 Academy of Art 703,6
27 "ZarIa vostoka" edltonal offIce 349
28 Saknakhshm 1047
29 Aeroflot 93
30 Kmo Palace 71
31 Mmera1 waters' shop 13,9
32 Officers Palace 687,3
33 COlTIITllttee of State Secunty 1023,4
34 Palace of Commumcatlon 1163
35 Secondary school N1 232,6
36 The Mmlstry of Home Affairs 353,56
37 MUSIC school N3 261
38 MUSIC boardmg school 299

4



Table - dl (contmuatIOn)
1 2 3

39 ChIldren HOspItal (AbakelI St N 31) 1046,7

40 Supreme Court 651,3
41 Museum of MarksIsm and Lemmsm 645,5
42 Central Post OffIce 197,7
43 Hotel "Ivena" 2209,7
44 Kashuetl Church 95,4
45 PIcture Gallery 63,9
46 Hotel "Intunst" 1163
47 Government Palace 4019
48 Youth Palace 802,5
49 Metro statIOn "TavIsuflebIs Moedam" 171
50 I Chavchavadze Club 51
51 Department of Commandants' OffIce 18,6
52 Garage of the MmIstry of Fmance 226,8
53 Pnntmg House 116,3
54 State Palace of EducatIOn 113,9
55 Cmema "RustavelI" 581,5
56 Museum of Hystory 942,03
57 Pawn-shop 105,8
58 Tsekavshm 1011,8
59 Sakmtavarenergo 2837,7
60 PolyclImc + bath-house 1116,5
61 NatIOnal PublIc LIbrary 465,2
62 MIlItary Umts 103,5
63 Museum of Art 93,04
64 Heatmg shop 23,3
65 Management InformatIOn Systems InstItute-l 347,7
66 Management InformatIon Systems InstItute-2 144,2
67 Palace of MarrIage 1135,1
68 Central Comrmttee Garage 355
69 Zmcography 11,6
70 Pasteboard Factory 23,3
71 Cmema "KolkhIda" 36,1
72 Secondary School N38 232,6
73 MUSIC School (Ksle1e1ektromshem) 81,4
74 DIstnct CommIttee 139,6
75 Department of Heat Networks 34,9
76 Store houses of EI Networks 23,3
77 EI Networks 55,8
78 Choreography schools 3803
79 Secondary School N37 243,1

•

•

•
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80 Central ClImcal HOspItal 978,1
81 RheumatIc Po1yclImc 95,4
82 CardIOlogy InstItute 191,9

Table - d1 (contmuatIOn)
1 2 3
83 ChemIstry InstItute 273,3
84 PsychIatry HospItal 335
85 Pnntmg shop 869,9
86 Store house of the shop 116,3
87 Department store 438,5
88 Secondary school N23 274,5
89 Kmdergarten N3 22,1
90 Ka1akproelct 290,8
91 "TsiskarI" publIshmg house 209,3
92 Metromshem N5 tunnel team 63,9
93 DecoratIve shop 29
94 Mar]amshvilI Theater 2802
95 Secondary school N25 + kmdergarten tounst base 308,2
96 Techmcal typography 116,3
97 Po1ytechmc school 581,5
98 Polytechmc college 445,4
99 MaternIty hospItal N2 348,9
100 HospItal of emergency aId 232,6
101 DesIgn offIce 48,8
102 NavIgators' club 26,7
103 Stomatology po1yclImc 169,8
104 Cycle track 26,7
105 Puppet-show 60,5
106 The Mimstry of JustIce 143
107 Youth Theater 868,8
108 R!W Secondary school N1 174,5
109 Machmery BUIldmg techmcal school 290,8
110 Mam drug-store department 418,7
111 ChelTIlstry Industry 68,6
112 Secondary school N28+MuSIC school N2 93,04
113 Hostel of R!W techmcal school 209,3
114 CIty hOSPItal N2 514
115 Engme-dnvers school 68,6
116 R!W techmcal school 162,8
117 Cmema "October" ("Apolo") 46,5
118 RaI1wayman club 407,05
119 Cmema "AlTIlranI" 48,8
120 Philharmomc (musIc center) 193,1
121 DIstnct COffilTIlttee 163,9
122 Secondary school N101 73,3
123 InstItute of professIOnal dIseases 127,9
124 LIbrary 87,2



l_l_2_5----l-I_o_cu_l_a_rp......o_l.....yc_l_m_Ic I_l_8_8 _

Table - dl (end)
1 2 3
126 KIndergarten 50
127 Center of Ferrous Metallurgy ResIdues 30,2
128 Gantladl 104,67
129 TbIhsi artIllery school 2093,4
130 Hydrometeorology servIces' instItute 697,8
131 "KavgIprotransI" 639,7
132 ChIldren HospItal N2 197,7
133 institute of ParasItology 151,2

134 School of mentally dIsabled chIldren 2442

135 Market of 1 May dIstnct 58,2

136 RIW kmdergarten N1 46,5

137 KalImm Factory 228
138 Trolley-bus department day care kmdergarten 72
139 Trolley-bus department kmdergarten 72
140 Trammg mstltute of teachers 151 2
141 Secondary school N18 167,5
142 KIno StudIO 1825,9
143 ConstructIOn-mstallatIOn department N8 16,28
144 MUSIC Theater 325,6

Total 55507,6

474 SItes - 110771 kW(thermal)
144 adlTIlmstratlve and publIc SItes - 55507,6 kW (thermal)
330 dwellmg SItes - 55 263,4 kW (thermal)

7
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Table - d2 Deszgn techmeal parameters of Tbzlzsz CHPP power umts

• Table -d2, a- BOller umts

N UnIt Type StatIOn Steam Steam parameters Rated
N produc- Pressure Temper heat

tiVIty, bar DC product
tones/h

1 2 3 4 5 6 7 8
1 Power bOIler UnIt "-50 1, 2 50 40 440 -
2 Power bOIler UnIt T·-35 3 35 43 450 -
3 Power bOIler UnIt ··-35 4 35 43 450 -
4 Peak water ..··-50 - - - - 58,1

heatmg boIler

Table - d2 b- Turbo umts

•
Turbme type ··-6 ··-6

(·-6-35/5) (·-6-35)
StatIOn number 1 2, 3
Rated el capacIty, MW 6 6
Bleedmg rated heat capacIty,

MW 25 22,5
Generated steam

pressure bar 35 35
temperature, DC 435 435
consumptIOn m heatmg mode, tone/h 55,8 42,3
consumptIOn m condensatIOn mode, tone/h 28,2 27,9

Waste steam pressure, bar 0,05 0,05
"Coolmg" water

temperature, DC 25 25
consumptIOn, m3/h 1850 1850

Steam dunng heat bleedmg
pressure, bar - 1,2-2,5
temperature, DC - 127-185
consumptIOn, tone/h - 35

Steam dunng mdustnal bleedmg
pressure, bar 5 -
temperature, DC 230 -
consumptIOn, tone/h 40 -

Steam maxImum consumptIOn
III hIgh pressure cylmder, tone/h - 25
m low pressure cylInder, tone/h - 47,6

•



Table -2, g -Heanng umt

MaIn boiler Peak boiler Peak heater of
network water

Type of heat exchanger -0-200 ---115 ----315-3-23
Heat capacIty, MW 10 8,7 32,8
Number 2 2 1
HeatIng steam

pressure, bar 25 5 25-4
temperature, DC 175 220 127 - 144
consumptIOn, tonn/h - - 865-88,5

Network water
consumptIOn, tonn/h 345 300 1130
heatIng, DC 25 25 25

9
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•

I - Option - el power generatIOn 16218 MW*hJyear generatIOn of thermal energy 
38880 MW*h1year

2 - OptIOn - el power generation - 34344 MW*hJyear generatIOn of thermal energy 
38880 MW*h/year

3 - OptIOn - el power generatIOn - 52470 MW*h/year generation of thermal energy
38880 MW*h/year

4 - OptIOn - el power generatIOn - 114098 MW*h/year generatIOn of thermal energy 
38880 MW*h/year

5 - OptIOn el power generation - 110282 MW*h/year generatIOn of thermal energy 
77760 MW*h/year

6 - Option el power generation 106466 MW*hJyear generatIOn of thermal energy 
116640 MW*h/year
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Table - d4 OptIOn I

CHPP TECHNICAL ECONOMICAL PARAMETERS DURING THE DIFFERENT MODES
OF TURBINES' OPERATION BEFORE RECONSTRUCTION-MODERNIZATION
OPTION 1

POWER UNITS 0·6·35

Fuel - N l!as

Fuel heat capacIty MJ/n cub m 32682

Fuel prIce WIthout VAT GELlncubm 0075

OperatIOn mode ID "cold" perIod (CP) . TK
OperatIon mode ID "warm" perIod (WP) •

OperatIon duratIon CP h 3600
OperatIon duratIon WP h

El capacIty. I!ross. CP MW 53
El efficIency. BOSS. CP % 41616
El power for statIon servIce. CP % 15
EI effiCIencv, net, CP % 353736 0 0
CF specific consumptIon for power gCFIkWIh 3477169 FALSE FALSE
IgeneratlOn, CP
NF specIfic consumption for power n cub mlkWIh 0312054 FALSE FALSE
IgeneratlOn CP
El capacltv, net, CP MW 4505 0 0
EI power ~eneratlon,CP MW*h 16218 0 0

El....caDacitv", 2r05S.. WP _MW
lEI.elJkienev. BOSS. WP ~ ~ -- ' " %#

EJ..w'Wertorstatmnsmke. WPo/ .%
ELefficiencv.~WP' , - ~

% 0 0 0
CFspecliic consumptIonforPQwer_- gCFIkWIh FALSE FALSE FALSE
l2eneranon. WP - . , ~- -
NFSpectflCCOnsumptiOOfor power' ' 4 n cub m1kWIh 0 FALSE FALSE, - f

lileneration WP ~ - "- -- p ~ h >

El-Caoacltv; net. WP ~>
~ - ~ MW 0 0 0-

m nower irenemnon. wp, ~- 1>"'" -'.;-,.,.,."1.- MW*h 0 0 0... "V ;;

Beateapaelty, gross, CP "". #: - ~,1' MW 144
Hpate"'" • ,.fUfJSS', CP , ,,<;""',/ ;- ""?w % 816
1!etz!powerfor statioruefnce ..1O~7# ; % 25
heitlng~CP - -, :; ;;., -( ~

HeatttfficutlUfV. ner.,elf, l' 4~ ""- % 612 0 0
CFspectjU;COll$tm1pfia'!ft>!}1UW/!!'r~, ~: - gCFIkWIh 2009804 FALSE FALSE
f!erteratwn. CP' ' ,,,.,,~-

NF S/!"ific C(}II:Sumptto/tforpowef
~ ,

ncub m/kWIh 0180367 FALSE FALSE
-./ 4- - J. -""

-
fleneratton. CP - ~~ ..r ., ~. _ -- -
Heat C6D6CtW. net; Cp" -~ " _>_.f MW 108 0 0
Heat power1Uttlerat'ton, Cp~·' - ~ MW*h 38880 0 0>

•

53

4505
16218

o •

o
o

144

108
38880

•



•

•

Table - d4 Option 1

Heateaptlclty, gross. WP MW

Heat e.ffktency, gross, WP %

HeatpowerfiJI'staIUm~e +Josses In %

heatingma~ WP -
/kat effiCfen<J1il, net. WP % 0 0 0
CFspeCljic ~tJ(;m-ll1rp()wer gCFIkWlh FALSE FALSE FALSE
[generatlOn. WP ~,

~~nfOFI""m n cub m1kWlh 0 FALSE FALSE
'UtWn. WP - - ~~ --

CUV£ft.H '" net, WP - MW 0 0 0-
H£at lJOwer generation WP MW*h 0 0 0

Seasonal "Rarameters'l" »\
" ~ , " , ~,~ Nt

i?Sp~"

E1 power ~eneratlon,CP MW*h 16218 0 0
Fuel consumption for el power generation, thous ncubm 5060886 0 0
CP
Expenses for fuel purchase (e1), CP thous GEL 3795665 0 0

Thetmal power generation, CP MW*h 38880 0 0
Fuel consumption for thermal power thons ncubm 701267 0 0
generatIOn, CP
Expenses for fuel purchase (thermal) CP thous GEL 5259502 0 0

thons ncubm

thous GEL

El power j;l;eneratlon, WP MW*h 0 0 0
Fuel consumption for el power generation, thous ncnbm 0 0 0
WP
Expenses for fuel purchase (en, WP thous GEL 0 0 0

Thermal power generation, WP MW*h 0 0 0
Fuel consumption for thermal power thous ncubm 0 0 0
Igeneration. WP
Expenses for fuel purchase (thermal), WP thous GEL 0 0 0

o

o
o

16218
5060886

3795665

38880
701267

5259502

1207356
9055167

o
o

o

o
o

o

thous ncub m

thous GEL

o
o

•

Annual Parameters ;;~ , ; , " ' ,
El power annual generation MW*h 16218 0 0
Annual fuel consumotIon (el) thous n cub m/vear 5060886 0 0
Expenses for fuel purchase (el ) thous GEUvear 3795665 0 0

Thermal power annual generation MW*h 38880 0 0
Annual fuel consumption (thermal) thous n cub m/vear 701267 0 0
Expenses for fuel purchase (thetmal) thous GEL/vear 5259502 0 0

16218
5060886
3795665

38880
701267

5259502



Table d4 OptIon I

Total annual fuel consumptIon thons n cub m/year 1207356 0 0

Annual expenses fOf fuel purchase (total) thous GEUyear 9055167 0 0

Annual operatIOn-repair eXDenses thous GEUvear 1000 0 0
El share In operatlOn-reparr expenses thous GEUyear 4191711 FALSE FALSE
I(accordmg to the fuel consumuuon)
Thermal share m operatlon-reparr expenses thons GEUyear 5808289 FALSE FALSE
(accordmg to the fuel consumption)

1207356

9055167 •

1000
4191711

5808289

Total expenses (el ) thons GEUvear 7987376 0 ° 7987376
EI power prime cost tlkWIh 4925007 FALSE FALSE 492501
Accountable Droiit (el ) % 10 10 10 10
EI power accountable cost tlkWIh 5417508 0 o 5417508

VAT (el) % 20 20 20 20
EI power estimated tardl' tlkWIh 6501009 0 0 6501009
EI power establzshed tanff t/kW/h 6 0 0 6
Income from el power reahzatlOn thous GEUyear 97308 ° ° 97308

I(estabhshed tanff)
VAT (el ) m the budget thous GEUyear 16218 0 ° 16218
EI power cost tlkWIh 5 FALSE FALSE 5
Profit (el ) thous GEL/year 1216238 0 0 121624

% 15227 FALSE FALSE 15227

Total expenses (thermal) thous GEUvear 1106779 0 o 1106779
Thermal power pnme cost tlkWIh 2846654 FALSE FALSE 284665
Accountable urofit (thermal) % 10 10 10 10
Thermal uower accountable cost tlkWIh 3131319 0 o 3131319
VAT (thermal) % 20 20 20 20
Thermal pOwer estimated tanff tlkWIh 3757583 0 o 3757583
Thermal power established tanff tlkW/h 3757583 0 0 37576
Income from thermal power reahzatlOn thous GEUyear 1460948 ° ° 1460948

[[estabhshed tarIff)
VAT (thermal) m the budget thous GEUyear 2434914 ° ° 2434914
Thermal power cost tlkWIh 3131319 FALSE FALSE 3131319
Profit (thermal) thous GEUyear 1106779 0 0 110678

% 10 FALSE FALSE 10

•

I....T_o_ta.....1p....r_ofi_It_(:...,+.:...)_Of_l_oS_S....;,(-....;.) lthous GEL/year 112284031'-- 0......1 0..1.1_1_2_2'--.8:...1

•



•

•

•

Table d4 Option 2

CHPP TECHNICAL-ECONOMICAL PARAMETERS DURING THE DIFFERENT MODES
OF TURBINES' OPERATION BEFORE RECONSTRUCTION MODERNIZATION
OPTION 2

POWER UNITS 0·6·35 n-6-35/5

Fuel . N 2as N 2as

Fuel heat capacity MJ/n cub m 32682 32682

Fuel price Without VAT GEL/ncubm 0075 0075

Ooeratlon mode m "cold" penod (CP) - TK K
Operation mode In "warm" period .
l(Wp)
Operation duration CP h 3600 3600
OperatIOn duration WP h

EI capaCItv. gross CP MW 53 53
EI efficlencv. gross. CP % 41616 25296
El DOwer for station servIce. CP % 15 5
El efficlencv, net. CP % 35 3736 240312 0
CF specIfic consumptIon for power gCFIkWIh 3477169 5118346 FALSE
·2eneratIon, CP
NF specrlic consumptIon for power ncubmlkWIh 0312054 0459339 FALSE
generatIon CP
El capacIty, net, CP MW 4505 5035 0
£1 power generatIon, CP MW*h 16218 18126 0

EL . .........,h w:P - MW~

EL eflldeney. eross. WP ~ %
m. powerf<tr stahon.service. WP - - %
:m ef:fic1en¢V'. net, WP % 0 0 0
CFspecttic CQnsumptf<?u for power gCFIkWIh FALSE FALSE FALSE
l!etteratIon. WP

~ -- -
NFspecific' constiinptu>nfor'power - ~ n cub mlkWIh 0 0 FALSE
f!!enera'twn WP -

El canacitv. net. WP MW 0 0 0
E1 DOwer Jreneration, WP - MW*h 0 0 0-

Heat ~grOS~eP - - MW 144-

Heat .
".1lrOSS. CP % 816

I::::;~~g~:~s~~
% 25

Weat e'fficUflU;v, net. CP - -
% 612 0 0

CF spectic C01J3um.ptionforpower - gCFlkWIh 2009804 FALSE FALSE
;generation CF - ~ ~ -
1fill!specificClJ1fSWrtpt1Oftfl>r j)I.1Wer n cub m/kWlh 0180367 0 FALSE
~(!eneiation. GP -
HeatCauaCltv; net. CP - -MW 108 0 0
Hefit u()Vj.er £eneratwn. CP <

MW*h 38880 0 0

106

954
34344

o

o
o

144

108
38880



Table d4 Option 2

Heat capaclty~ gross, WP MW
Heat e.ffiCI(!1lcY, gross, WP %

Heatpowerfor Btatwn servwe +losses %

In keutmgmam, WP
Heat efficlencv, net. WP , % 0 0 0
CFspecific cQnsU11tptw1J.fDr power gCFIkWIh FALSE FALSE FALSE
fleneratwn. 'WI'
NF specificconsufliptumfor power n cub m1kWlh 0 0 FALSE
generatwn. WP
Heat eavaCJtv;net~ WP MW 0 0 0
Heat power eeneratuJ1l. WP - _ MW*h 0 0 0

o

o
o

•

Thermal power annual generation MW*h 38880 0 0
Annual fuel consumption (thermal) thous 701267 0 0

n cub mlvear

34344
1338686

1004015

38880
701267

5259502

2039953
1529965 •0

0

0

0
0

0

0
0

34344
1338686

1004015

38880
701267

•

thous GEL

thous ncubm

Total fuel consumptIon~WP thous n cub m

Total ex enses for fuel urchase WP thous GEL

Annual Parameters '
El power annual generation MW*h 16218 18126 0
Annual fuel consumption (el ) thous 5060886 8325974 0

n cub mlvear
Expenses for fuel purchase (el ) thous GEUyear 3795665 6244481 0

Seasonal Rarameters J' '" ' ~; ~ >
,,: , J

E1 power generation CP MW*h 16218 18126 0
Fuel consumption for el power thous ncub m 5060886 8325974 0
generatIOn, CP
Expenses for fuel purchase (e1) CP thous GEL 3795665 6244481 0

Thermal power generatIon, "WP MW*h 0 0 0
Fuel consumption for thermal power thous ncubm 0 0 0
•generatIOn "WP
Expenses for fuel purchase (thermal), thous GEL 0 0 0
"WP

EI power generation, "WP MW*h 0 0 0
Fuel consumption for el power thous ncubm 0 0 0

!generation, "WP
Expenses for fuel Durchase (e]), "WP thous GEL 0 0 0

Thermal power generatIOn, CP MW*h 38880 0 0
Fuel consumptIOn for thermal power thous ncubm 701267 0 0
.generatIon CP
Expenses for fuel purchase (thermal). CP thous GEL 5259502 0 0

It/I)



Table d4, Option 2

I.:;;:E:.:Jxpe=ns::.;::e::.;sfi::.;:o::..rfi::.;:u:.:;:el:..tp;.::ur::.;:c.::;ha::;se::.;{.:..:::th::;:e:;::rm.::;a;::.I):"""......iIL::th.::;o;.:::us::......:::G=E=U~y.::.:ear=--IL...5==2:.:5:...:9:;.;:5;.::o=.!2.L.I __--.,;:;..01'- 0::.;1 525 9502

• Total annual fuel consumptIOn thous 1207356 8325974 0
n cub rnIyear

Annual expenses for fuel purchase (total) thons GEUyear 905 5167 6244481 0

Annual ooeratIOn-reOaIr exoenses thous GEUvear 591 8546 4081454 0
E1 share m operatIon-reparr expenses thous GEUyear 2480884 4081454 FALSE
I(accordmg to the fuel consumotion)
Thermal share m operatIOn-repair thous GEUyear 3437662 0 FALSE
expenses (accordmg to the fuel
consumotion)

2039953

1529965

1000
6562338

3437662

•

Total expenses (el) thous GEUvear 6276549 1032593 0 1660248
EI power prime cost tlkW/h 3870113 5696753 FALSE 483417
Accountable profit (el ) % 10 10 10 10
El. power accountable cost tlkW/h 4257124 6266428 0 531759

VAT (el) % 20 20 20 20
EL DOwer estimated tanff tlkWIh 5108549 7519714 0 6381108
EI power establtshed tanff t/kWIh 6 6 0 6
Income from el power realIzatIOn thous GEUyear 97308 108756 0 206064
(establIshed tarIff)
VAT (el) In the budget thous GEUvear 16218 18126 0 34344
EI Dower cost tlkW/h 5 5 FALSE 5
ProfIt (el ) thous GEUyear 1832451 -1262935 0 569517

% 2919521 -1223071 FALSE 3430311

Total expenses (thermal) thous GEUvear 8697165 0 o 8697165
Thermal power pnme cost tlkW/h

2236925 FALSE FALSE 223693
Accountable profit (thermal) % 10 10 10 10
Thermal power accountable cost tlkW/h 2460618 0 o 2460618
VAT (thermal) % 20 20 20 20
Thermal power estunated tariff tlkWIh 2952741 0 o 2952741
Thermal power estabbshed tanff t/kWIh 2952741 0 0 29527
Income from thermal power realIzatIOn thous GEUyear 1148026 0 0 1148026
I(establIshed tarIff)
VAT (thermal) In the budJ:!:et thous GEUvear 191 3376 0 0 1913376
Thermal power cost tlkW/h 2460618 FALSE FALSE 2460618
Profit (thermal) thous GEUyear 8697165 0 0 869716

% 10 FALSE FALSE 10

•
ITotal profit (+) or loss (-) Ithous GEUyear I 27021681-126 29351'-- 0.L..1_1_4_3_91



Table d5 OptIOn 3

CHPP TECHNICAL-ECONOMICAL PARAMETERS DURING THE DIFFERENT MODES •
OF TURBINES' OPERATION BEFORE RECONSTRUCTION-MODERNIZATION
OPTION 3

POWER UNITS 0·6·35 n-6-35/5 0·6·35

Fuel - N l!3S N l!as N l!as
Fuel heat capacity MJ/n cub m 32682 32682 32682

Fuel pnce Without VAT GELln cub m 0075 0075 0075

Operation mode m "eold" penod (CP) • TK K K
OperatIOn mode In "wann" penod -
lWP)
Operation duration CP h 3600 3600 3600
Operation duration WP h

159

o
o

14575
52470

EI capacrtv. l!ross. CP MW 53 53 53
El efticlencv.2rOSs. CP % 41616 25296 25296
El power for station service. CP % 15 5 5
El efficlencv. net. CP % 353736 240312 240312
CF speClfic consutnptlon for power gCFIkWIh 3477169 5118346 5118346
.lleneratlon CP
NF speclfic consumption for power ncubmlkWIh 0312054 0459339 0459339
·l:reneratlon CP
EI capacIty, net, CP MW 4505 5035 5035
EI power generation, CP MW*h 16218 18126 18126

D'dlnftcUi. -" wp
- fr t",- MW"

--
D. effttie- -- WP ~~ %
EI:'DOwerforstafion service..WP - %
EI~effiC1encVynet. WP r ; ~

~ % 0 0 0~

CFspectf~nsumptlonforpo~ gCFIkWIh FALSE FALSE FALSE
llefler8.tlon..WP i.~ =," , __ 0 ¢

?

NB~i:ficeo~tiQ!l f9E pow«t --~ n cub m1kWIh 0 0 0
!iene.ranon, WP ~- v ..... <t- - 0!

_ i:- v ..... J
.,.-

EJ eaU3CltVt~wp ; -- - ..¥ MW 0 0 0~,

lEI uuwm: Ilenet'atron.WP • .....~ %fi l"!'" "w MW*h 0 0 0

1I«4 -
~ fUI.1$S;CP ~~;:; ~ .. / MW 14.4

II. -~-'-~encyy~CP '"'" , -~ J% 816
HetltPQwerjorstotitm :8mice+ % 25
fnheatJng~CP:' --;,r,~ ~; -- -

tHeat~._CP~% 612 0 0
CFspecific~mptipn , gCFIkW/h 2009804 FALSE FALSE
!Jlenentn()ft. CP~ ~ - - .- ,J' ~ '",/

iJfFspeeJjlcc~ptWnffJ1'f~r:: ; n cub mlkW/h 0180367 0 0
i2eJ~~ }n.~Cp'''''Y ',> -iF~ -d: "" ~ ..nerat10 ~ --"'" -"~ ~

fJ1eatc '" 'Bet"-cP r~

MW 108 0 0¢~ -if ('r'-

Heat tJOW£rJlener:«tum, CF
~

/ MW*h 38880 0 0. ~

•o

144

108
38880

•



•

•

Table d5 OptIOn 3

Heatca]J(Ulty~gross, WP MW
Heat e.fficwncy, grUSfl, WP %

Reatpowerjor statwn. servree +Jossefl %

lit heatutgmain, WP
Heat effiCJencv. net, WP % 0 0 0
CF specific_cQrtsuntptwrlfor power -

gCFIkW/h FALSE FALSE FALSE

1Ufneratfon. WP
lIF specf!JcCOn8umplJimjorpower n cub mlkWlh 0 0 0
'generaUOn WP -
Heat ca»acftY. net, WP MW 0 0 0
Heat power fleneratten, WP MW*h 0 0 °
Seasonal Parameters l' x :l' ~

"~~ 0; 1 ,

El power generatton CP MW*h 16218 18126 18126
Fuel consumptton for el power thous ncubm 5060886 8325974 8325974
generatIon, CP
Expenses for fuel purchase (e1), CP thous GEL 3795665 6244481 6244481

Thermal power generatIon CP MW*h 38880 ° °Fuel consumptIon for thermal power thous ncubm 701267 0 0
l!eneratIon CP
Expenses for fuel purchase (thermal), CP thous GEL 5259502 0 0

thous ncub m

thous GEL

El power generatIon, WP MW*h 0 0 0
Fuel consumptIon for el power thons n cubm 0 0 0
IgeneratIon. WP
Expenses for fuel purchase (en, WP thous GEL 0 0 0

Thermal power generatIOn, WP MW*h 0 ° 0
Fuel consumptton for thermal power thous ncubm 0 0 0
Il!eneranon WP
Expenses for fuel purchase (thermal), thous GEL 0 0 0
WP

o

o
o

52470
2171283

1628463

38880
701267

5259502

287255
2154413

o
o

o

o
o

o

thous n cub m

thous GEL

o
o

•

Annual Parameters ' ' ",
El DOwer annual generation MWioh 16218 18126 18126
Annual fuel consumption (el ) thous 5060886 8325974 8325974

n cub mlvear
Expenses for fuel purchase(el) thous GEUvear 3795665 6244481 6244481

IL,.:;Th.:::;e;:;;:.rm=al;..E:p;.;;.ow.;.;.e;;;.;;f..;;ann=u:=al:;.j;g2;.:;.en;;:.:e;.::.;ra;;,;;u;.;;;.on==--_-L:.IM;.;;.W.:.:-.;*h~__....L._,;;..388=8..;;;..01 o;;;..IL.__--::;..oI

52470
2171283

1628463

38880



Table -d5 OptIOn 3

Annual fuel consumption (thermal) thous 701267 0 0
ncub mlvear

Exoenses for fuel purchase (thermal) thous GEL/vear 5259502 0 0

Total annual fuel consumption thous 1207356 8325974 8325974
ncubmfyear

Annual expenses for fuel purchase (total) thous GEL/year 9055167 6244481 6244481

Annual oDeration-reDalr eXDenses thons GEL/vear 4203079 2898461 2898461
EI share m operatIon-reparr expenses thous GEL/year 1761809 2898461 2898461
l(accordmlZ to the fuel consumntIon)
Thermal share In operatlon-repror thons GEL/year 2441269 0 0
expenses (accordmg to the fuel
consUDlntlon)

701267

5259502 •287255

2154413

1000
7558731

2441269

Total expenses (el ) thous GEL/vear 5557474 9142941 9142941 2384336
EI power pnme cost tlkWIh 3426732 5044103 5044103 454419
Accountable Dront leI.) % 10 10 10 10
EI. power ateOuntable cost t/kW/b 3769405 5546513 5548513 4998607

VAT (el) % 20 20 20 20
El llOwer estimated tantI t/kW/b 4523286 6658216 6658216 5998329
EI power established tanff tlkWIh 6 6 6 61
Income from el power realIzatIOn thous GEL/year 97308 108756 108756 3148.2
I(establIshed tanff)
VAT (el ) In the budf!:et thous GEL/vear 16218 181 26 181 26 5247
EI Dower cost tlkWIh 5 5 5 5
Profit (el ) thous GEL/year 2551526 -7994132 -7994132 239164

% 4591161 -087435 -087435 1003065

Total exoenses (thermal) thous GEL/vear 7700772 0 o 7700772
Thermal power pnme cost tlkWIh

1980651 FALSE FALSE 1 98065
Accountable profit (therman % 10 10 10 10
Thermal Power accountable cost tikWIh 2178716 0 o 2178716
VAT (thermal) % 20 20 20 20
Thermal power estimated tariff t/kWIh 2.61446 0 0 261446
Thermal power establIshed tanff tlkWIh 261446 0 0 261451
Income from thermal power realizatIOn thous GEL/year 1016502 0 o 1016502
I(established tarIff)
VAT (thermal) In the budget thous GEL/vear 169417 0 0 169417
Thermal power cost tlkWIh 2178716 FALSE FALSE 2178716
Profit (thermal) thous GEL/year 77 00772 0 0 770077

% 10 FALSE FALSE 10

IL....T_ot_a.....!1pL....r..:...ofi_It...:.(+...:,)..:...o_r_IO_ss_(.:...,;-):.....- lthons GEL/year I 33216031-79941321-79941321 31621

•

•



•

•

•

Table -d6 OptlOn 4

CHPP TECHNICAL-ECONOMICAL PARAMETERS DURING THE DIFFERENT MODES
OF TURBINES' OPERATION BEFORE RECONSTRUCTION-MODERNIZATION
OPTION 4

POWER UNITS 0·6·35 ?·6·35/5 0·6·35

Fuel - N \?:as N \?:as N \?:as
Fuel heat capacity MJ/n cub m 32682 32682 32682

Fuel pnce Without VAT GELlncubm 0075 0075 0075

OperatIon mode m "cold" penod (CP) • TK K K
OperatIon mode m "wann" penod - K K K
I(WP)
IQueratIon duratIon CP h 3600 3600 3600
OperatIon duration WP h 4080 4080 4080

EI C8naclt¥.BOSS, CP MW 53 53 53
El. effiClencv, BOSS. CP % 41616 25296 25.296
EI power for station servIce. CP % 15 5 5
El efficlencv, net, CP % 353736 240312 240312
CF specrfic consumptIOn for power gCFIkWIh 3477169 5118346 5118346
Il!eneratlon, CP
NF specrfic consumptlon for power ncubmlkWIh 0312054 0459339 0459339
ll!eneratIon CP
El capacity, net, CP MW 4505 5035 5035
El DOwer l!eneratIon, CP MW*h 16218 18126 18126

EI ;a..kQ "'WP - MW 53 53 53-
EI..eflideDev. iimSs. WP I-

- % 25296 25296 25296
EL DO\\'erfGrsfmibn .. WP % 5 5 5
Bl~effie1encv. net 'WP;:" ~ :: % 240312 240312 240312
~¢tficconsumption f{)y}lOwet - gCFIkWIh 511 8346 511 8346 511 8346~

l!enet~ofuWR y -/ ~ •

NF~c~~trfor~ n cubmlkWIh 0459339 0459339 0459339
.£on. WPt-: -- •~ -

lEt ;net. W3? _.;' MW 5035 5035 5035
1Bl*nower2eneratrafL WF w -::" ...:;; y" MW*h 205428 205428 205428

8_ • ,g,08S"Cl! , ~ -- -~ MW 144
Heat .B.()S$>CD -- -- % 816

'elltPOltu",'-or:stiti.ott~ice + tossn % 25
i: heatfniiuiiri;CP':"" ~ - -,.~ - '"-:
reuleJlkumcv. net:CP,' ~ '" - % 612 0 0-
CF'~~~ft!r"power

J gCFlkW/h 2009804 FALSE FALSE~

- CP: *:'- f-" i:/' - - -'--

'ttPsFdfic~~forP(Jwe:rN - n cub m/kW/h 0180367 0 0
- ~ -- ~CP 5'r ~ ~ -:- «; ~

'rl,(, , ••net. CP --~ MW 108 0 0- '- "
- '1t.CP ~ - MW*h 38880 0 0wer

159

14575
52470

159

15105
616284

144

108
38880



Table -d6 OptIOn 4

Heat ca'l1aC1iv, JUOBS. WP - MW

Heat ef/icwlUW,. gross, WP %

Heidpowerfor sttaion Sel'VlCe +Josses %
mkeating~WY -
Heat efficlencv, net, WP , % 0 0 0
CFspecific c<msuntpti<m forpower gCFlkW/h FALSE FALSE FALSE
generatIon Wi> ""'",,... ¥

NF specific consumptionforpower n cub mJkW/h 0 0 0
Ifle1ieration WP
Heat cavaclth net. WP MW 0 0 0
[Heat vower lleneratwn. WP MW*h 0 0 0

o
o

\ ~,,' ~ \ >' , ~ :------,r---'-=::-:-=---:-=-:-::-=T---:-:::7'::~

~*h 16218 18126 18126 52470
thous n cub m 5060886 8325974 8325974 2171283

Seasonal Parameters ~j

EI power ,generation, CP
Fuel consumption for el power
Ie:eneration CP
Expenses for fuel purchase (en, CP thous GEL 379 5665 624 4481 624 4481 1628 463

EI power generation, WP MW*h 205428 205428 205428
Fuel consumption for el power thous n cubm 9436104 9436104 9436104
IgeneratIOn WP
Expenses for fuel purchase (e1), WP thOUS GEL 7077078 7077078 7077078

Thermal power generaTIon CP ~*h 38880 0 0
Fuel consumpTIon for thermal power thous ncubm 701267 0 0
,generaTIon CP
Expenses for fuel purchase (thermal), CP thous GEL 5259502 0 0

38880
701267

5259502

287255 •2154413

616284
2830831

2123123

0
0

0

2830831
2123123

thous GEL

thous ncubm

Total e enses for fuel urchase WP thous GEL

Total fuel consumptIon, WP thous n cub m

Thermal power generation, WP MW*h 0 0 0
Fuel consumptIOn for thermal power thous n cub m 0 0 0
generation, WP
Expenses for fuel purchase (thermal), thous GEL 0 0 0
WP

Annual Parameters
El DOwer annual generaTIon MW*h 367608 38668 8 386688
Annual fuel consumption (el ) thons 1449699 1776208 1776208

ncubmlvear
Expenses for fuel purchase (el ) thous GEUvear 1087274 1332156 1332156

I-.:;;Th;;.:;;;e;;.:;;;rm:::;;al:;;;:::...t:.,po;:;.;w.;..;;e;.;;..f.:;;;;ann=ual=-=ge:;;;:n.;:;:.;era,;;;:.;tI;;.;;o.;.;;.n__I.;.;;.MW~*..;;h~__.l----::;.3BB8;;;;..;;;..;:;-.:;;0-,-1__--..;;..0-,-1__--.;;..0I

1140984
5002115

3751586

38880

•



Table d6 OptIOn 4

•
Annual fuel consumption (thermalj tholls 701267 0 0

ncub mlvear
Exoenses for fuel purchase (thermal) thous GEL/vear 5259502 0 0

Total annual fuel consumption thous 2150966 1776208 1776208
n cub m1year

Annual expenses for fuel purchase (total) thous GEUyear 1613225 1332156 1332156

Annual operation-repair expenses thous GEL/vear 3771387 311 4306 311 4306
El share In operatIon-repaIr expenses thous GEL/year 2541824 311 4306 3114306
I(accordmt! to the fuel consumPtion)
Thermal share ill operatlon-reparr thons GEL/year 1229563 0 0
expenses (accordmg to the fuel
consumntlon)

701267

5259502

5703382

4277536

1000
877 0437

1229563

•

•

Total exnenses (el ) thous GEL/vear 1341457 1643 587 1643587 462863
EI power pnme cost tlkW/h 364915 425042 425042 40567
Accountable profit (eU % 10 10 10 10
El power accountable cost t/kWIh 4014065 4675462 4675462 446237

VAT (el) % 20 20 20 20
EI DOwer estimated tanff t/kWIh 4816878 5610555 5610555 5354844
EI power establlshed tanff tlkWIh 6 6 6 61
Income from el power realIzatIOn tholls GEL/year 2205648 2320128 2320128 684$904
I(establIshed tariff)
VAT (el) In the budget thous GEL/year 367608 386688 386688 1140984
EI power cost tlkW/h 5 5 5 5
Profit (el ) thons GEL/year 4965833 2898535 2898535 107629

% 3701822 17 63542 17 63542 2325289

Total expenses (thermal) thous GEUvear 648 9066 0 0 6489066
Thermal power pnme cost tlkW/h

1668998 FALSE FALSE 1669
Accountable Profit (thermal) % 10 10 10 10
Thermal DOwer accountable cost t/kWIh 1835898 0 0 1835898
VAT (thermal) % 20 20 20 20
Thermal Dower estimated tarIff t/kW/h 2203078 0 0 2203078
Thermal power establIshed tanff tlkWIh 2203078 0 0 220311
Income from thermal power realIzatIOn thous GEL/year 8565567 0 0 8565567
I(establIshed tanff)
VAT (thermal) In the budget thOllS GEL/vear 1427594 0 0 1427594
Thermal power cost t/kW/h 1835898 FALSE FALSE 1835898
Profit (thermal) tbous GEL/year 6489066 0 0 648907

% 10 FALSE FALSE 10

I~T.:.ot.:..:al:...p!:.:r.:.ofi:..:.lt:...;<:....+.c...).:..:or:...;l..:..os:..:.s...:.<-.:,.) ---lI_th_o_U_S_G_E_L_/_y_ea_r..l.I...-..:5:....:6:...;1_4,;,.;,7.....:,.41 28985351 28985351 11411



•

•

•

AnPendixA

USAID Delivery Order No 11 Statement of Work



•
BURNS AND ROE DELIVERY ORDER NO

FY1995

GEORGIA TECHNOLOGY SERVICES SUPPORT

ATTACHMENT NO 1
STATEMENT OF WORK

GEORGIA

SEcrION I BACKGROUND

•

Twelve newly ~ndependent states (NIS) emerged from the collapse of the former
Sov~et Un~on ~n 1991 USAID ~s address~ng and manag~ng ass~stance to these
countr~es through ~ts Bureau for Europe and the New Independent States
(USAID/ENI) Fund~ng act~v~t~es ~n the energy and energy-related
env~ronmental sectors generally support the cost of techn~cal ass~stance,

tra~n~ng, feas~b~l~ty stud~es, and l~m~ted cap~tal ass~stance ~n support of
energy-related equ~pment and collaborat~ve act~v~t~es w~th local ~nst~tut~ons

USAID/Caucasus ~s expand~ng ~ts energy program ~n Georg~a, w~th the obJect~ves

of ass~st~ng Georg~a's ~nst~tut~onal and regulatory reforms needed to attract
the pr~vate sector, ~mplement~ng eX1st1ng conservat~on and energy eff1c1ency
programs ~n the ~ndustr~al and res~dent~al sectors, and a~d~ng 1ts efforts 1n
develop~ng ~nd~genous energy resources such as geothermal

USAID has recently establ~shed a strategy for U S ass~stance to Georg~a for
FY 1994-1996 to embark on a path of strong and susta~nable econom~c growth ~n

a market env~ronment, wh~le mov~ng to restore and surpass 1991 GNP and
per-cap~ta ~ncome levels by the end of the decade

The strateg~c obJect~ves for 1994-1996 to accompl~sh th~s goal are

1) To prov~de emergency ass~stance to Georg~a's most vulnerable groups and
s~multaneously develop selected components of a soc~al safety net that
w~ll endure beyond the ~mmed~ate cr~s~s

2) To establ~sh a c11mate and enabl1ng 1nst1tut~ons for eff1c~ent,

compet1t~ve pr~vate-sector markets wh11e stab~l~z~ng the economy

3) To prov~de adequate energy for susta~nable econom~c growth and 1mproved
qual1ty of l~fe by expand~ng domest1c energy suppl~es and ~mprov1ng the
eff~c1ency of energy consumpt~on

In1t1al ass1stance ~n Georg~a has proven there are cons~derable opportun1t1es
to reduce energy consumpt~on and env1ronmental degradat10n There 1S also a
need to reduce emergency short-term fuel shortage concerns and to 1ncrease
coord~nat~on among the governmental energy sectors

USAID 1S prov~d~ng support to Georg~a through 1tS M~SS10n ~n Yerevan (cap1tal
of Armen~a) and through ex~st~ng and planned f1eld res1dent contractors
~nvolved 1n energy eff~c~ency, geothermal assessment, and regulatory and
1nst1tut10nal stud1es Analyt1cal stud1es are underway 1n support of fund1ng
dec1s10ns by the World Bank and the European Bank for Reconstruct10n and
Development (EBRD) USAID 18 also fund1ng the US Energy Assoc1at10n
(USEA)-sponsored ut1l1ty-tO-Ut1l1ty partnersh1ps between U S and Georg1an
organ1zat10ns

The obJect~ve of th~s del~very order ~s to address the cr~t~cal emergency
needs of the energy sector by expand~ng domest~c energy suppl~es and by•
SEcrION II OBJECTIVES AND APPROACH



~mprov~ng the eff~c~ency of energy consumpt~on Th~s obJect1ve 1S to be
ach~eved ~n terms of demonstrat1ng v~s~ble and quant~f~able results wh~ch can
be seen by the average person on the street as urgently needed The scope of
work to ach~eve th~s obJect1ve compr~ses a number of spec1f1c tasks, each
hav~ng ~ts own obJect~ve wh1ch are def1ned below

The work shall be accompl1shed 1n two parts In Part I the obJect1ve shall be
to develop a deta~led Work Plan The method shall ~nvolve a reconna1ssance
V1S~t by the Contractor s team to the f1eld to ~dent1fy the counterpart
personnel, obta~n needed data 1nvest~gate spec~f1c s1tes relevant to the
work, and undertake other efforts perce1ved as needed ~n order to develop
further deta~ls for the tasks ~dent1f1ed below The Contractor w111 organ1ze
the tasks so further def1ned 1nto a plan of work prom1s1ng eff1c1ent and cost
effect~ve complet~on, surnmar1ze the results, and prov1de a deta1led work
statement for each task The plan shall 1nclude the 1dent1f1cat10n and
qual~f~cat~ons of the personnel selected to perform the work

The Contractor shall perform the work 1n Part I 1n collaborat10n w1th the
USAID M1ss10n 1n Yerevan Upon complet10n, the Contractor shall subm1t the
Work Plan to the M1SS10n 1n Yerevan for rev1ew, comment, and approval The
Contractor shall attach 1tS est~mated budget for complet10n of the planned
work to the Work Plan Upon approval, the Contractor shall perform the
approved work as Part II

SECT~ON ~~~ SCOPE OF WORK

Task 1 TB~LIS~ D~STRICT HEAT~NG SYSTEM IMPROVEMENT PROGRAM

1- Summary Descr~pt10n of Work
Perform the appropr1ate analyses 1n order to prov1de techn1cal ass1stance and
11m1ted commod1t1es to (1) develop an short-, med1um-, and long-term
rehab~11tat10n plan for the Tb111s1 d1str1ct heat1ng system, and (11) br1ng
more of the Tb111S1 DH on11ne by the w1nter of 1995/96 to serv1ce res1dent1al
customers

~ Relat10nsh1P to Bureau Strateg1c Framework
Th1S program 11es w1th1n Strateg1c Ass1stance Area 1 of the Strateg1c
Framework developed by USAID's Bureau for Europe & the New Independent States

Strateg1c Ass1stance Area 1 -- Econom1c Restructur1ng Foster the
emergence of a compet1t1ve, market-or1ented economy 1n wh1ch the
rnaJor1ty of econom1C resources are pr1vately owned and managed

W1th1n Strateg1c Ass1stance Area 1, the Tb1l1S1 D1str1ct Heat1ng System
Improvement Program act1v1t1es contr1bute to the real1zat1on of the follow1ng
Program ObJect1ve w1th1n the Strateg1c Framework

Program ObJect1ve 1 6 -- Promote susta1nable use of natural
resources

For Program ObJect1ve 1 6, the relevant 1nd1cator for assess1ng the 1mpact of
the Tb111s1 D1str1ct Heat1ng System Improvement Program act1v1t1es 1S

Impact Ind1cator -- Commerc1ally v1able pr1vate sector capab1l1ty
developed to prov1de energy serv1ces, 1nclud1ng product10n and
d1str1but10n

Spec1f1c targets that w111 measure the contr1but1on of the act1v1t1es towards
the atta1nment of the Program ObJect1ve are st111 under development

1- Background
One of the Government of Georg1a's ma1n pr1or1t1es for the 1mmed1ate future 1S
the prov1s10n of ~eat to all econom1cally v1able consumers as well as to the

•

•

•
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•

most vulnerable consumers, such as hosp~tals, orphanages, and schools USAID
has already funded and work ~s underway ~n evaluat~ng and propos~ng a
rehab~l~tat~ng plan the d~str~ct heat~ng systems for 23 key hosp~tals ~n

Tb~l~s~ The result~ng proposed rehab~l~tat~on work w~ll be funded by a World
Bank loan The obJect~ve of th~s task ~s to prov~de a rehab~l~tat~on plan for
the c~ty of Tb~l~s~ and conduct a p~lot rehab~l~tat~on meter~ng, b~ll~ng, and
collect~on proJect

In 1961 the Central Heat and Power Generat10n Department un1ted all d1str1ct
and reg~onal heat stat10ns ~n Tb~l~s~ and began the construct1on of new bo~ler

houses and networks At the present t~me the Tb1l1s1 Central Heat and Power
Generat~on system ~s made up of 47 reg~onal and d~str~ct bo~ler houses, wh~ch

represents a capac~ty of 3,600 Gcal/h and more than one thousand km of p1p1ng
Although schools are not connected, almost 90\ of the town 1S connected to the
d~str~ct heat~ng system

Due to lack of ma1ntenance, d~str1ct heat~ng systems ~n Tb11~s~ are ~n poor
cond1t1on and requ~re cons~derable ~nvestment to be put back ~n work1ng order
Energy ~s wasted at all stages of d1str~but~on - from product10n to
consumpt~on For example, of 326 bo~lers 1n Tb111s1, 122 are out of order and
should be replaced, out of 1044 km of p1p1ng, 300 km are out of order and an
add~t10nal 170 km are ~n poor cond~t~on, there are no water meters or control
valves Accord~ng to a prel~m1nary analys~s by EO consultants, no more than
half of the d~str1ct heat~ng systems ~n Tb1l1S1 should be rehab~l~tated

Furthermore, the consultants recommend 1nd~v1dual heat~ng as the most
appropr~ate short-term solut~on to the d~str~ct heat~ng problem, although they
proJect rehab~1~tat10n of the d~str~ct heat~ng systems w~ll be the most
prof~table solut1on ~n the long run

1- ObJect~ves

The obJect~ve of th~s task ~s to evaluate the cond~t~on of the Tb~l~s~

d~str~ct heat~ng systems and, work~ng w~th local author~t~es, to prov~de

~mmed~ate, med~um and long-term proposals for prov~d~ng heat, rehab~l~tat~ng

the system, and, where necessary, for sw~tch~ng from d~str~ct heat~ng to other
forms of heat1ng

2- Scope of Work
Spec~f~cally, the Contractor w111 be respons~ble for the follow1ng tasks

1 Prepare Work Plan As a f1rst step, the Contractor shall prepare a work
plan show~ng the method whereby, and the schedule ~n wh~ch, the tasks
w111 be accomp11shed, the personnel qual~f~cat~ons for those who w~ll

perform the work, local personnel to be employed or seconded from local
organ1zat10ns, and the schedule by wh~ch the work w~ll be performed
The work plan shall address all the tasks spec~f1ed below However, the
Contractor, 1f he deems ~t necessary, shall undertake a f1eld
reconna1ssance as a m1n1mal effort 1n order to prepare the work plan
As a result, he may, w~th Just1f1cat10n, mod1fy the tasks below, delete
tasks, or add new tasks

The Contractor shall prepare a wr1tten report deta111ng the plan and
subm~t th1s for approval by the the Government of Georg1a and USAID

•

2 Prepare a USAID Env1ronmental Assessment S1nce th~s task w111 1nvolve
the purchase and 1nstallat1on of a cons~derable volume of commod~t~es

that could potent~ally result 1n a s1gn1f1cant 1mpact on the
env~ronment, a br1ef env~ronrnental assessment as per USAID Env~ronmental

Procedures (22 CFR 216) w~ll be prepared to 1dent1fy potent1al ~rnpacts

and act10ns that can be taken to m~t~gate any negat~ve env~ronmental

consequences Th~s env~ronmental assessment w~ll be subm1tted to USAID
for approval, and those rn~t~gat~on act~ons that can be taken by the
contractor w111 be 1ncorporated ~nto the deta1led workplan before
proceed~ng



3 Assess the DH System Assess the current status of d~str~ct heat~ng

system ~n Tb~l~s~ through consultat~on w~th the Government of Georg~a

the Mun~c~pal~ty of Tb~l~s~ s Heat Comm~ttee, ~nternat~onal f~nanc~al

~nst~tut~ons, and var~ous Western consultants The Contractor should
also refer to any ex~st~ng stud~es on the subJect done by Georg~an or
outs~de consultants Two such reports are "Development of an Energy
Pol~cy ~n Georg~a," TA-CIS/92/EGE001, "Inter~m Report, Sectoral Work~ng

Paper No 6, Rehab~l~tat~on of Urban D~str~ct Heat~ng Systems," prepared
by Robert Bonnema~son Sofres~d-Cal~qua, October 1994 and nDevelopment
of an Energy Pol~cy ~n Georg~a (TA-CIS/92/EGE001) F~nal Ma~n Report
(Draft)," January 31, 1995 Th~s assessment should ~nclude the
collect~on of operat~ng data and the determ~nat~on of system heat
balances

•
4 Proposed Rehab~l~tat~on Plan Develop a strategy for d~str~ct heat~ng

rehab~l~tat~on and development for Tb~l~s~ for the ~mmed~ate-, short
and long-term Th~s strategy should address but not be 1~m1ted to the
follow~ng

a As most bo~lers are des~gned to operate on natural gas wh1ch ~s

frequently lack~ng, the Contractor should evaluate the poss1b~11ty

of convert~ng some or all b01lers to other types of fuels
(1nclud1ng mazut, coal, and geothermal)

b Ident~fy alternat1ves for opt1m~z~ng the d1str1ct heat1ng system
For those systems that must be shut down (~n e~ther the long or
short term), prov~de suggest~ons as to alternat1ve forms of
heat~ng Th~s recommendat10n should be based on a thorough
techn~cal and econom~c compar1son ~n each d1str1ct w1th other
means of heat1ng The cost of equ~pment, eff~c1enc1es, fuel and
ma1ntenance costs should be taken 1nto account

c Evaluate the potent1al future need for the construct1on of new
capac~ty

Include a proposal to run part of the heat1ng un1tS for w1nter
95/96 •

c

e Develop budgetary cap1tal, operat1ng and ma~ntenance cost
est~mates for the proposed rehab~l~tat~on plan A 11st1ng of
equ1pment 1n need of ma~ntenance, repa~r or replacement should be
1ncluded

f Ident~fy potent1al f~nanc1ng sources for system upgrade proJects

g The plan should also ~nclude the p1lot 1nstallat10n and
repl1cat~on of collect~on, meter1ng, b1ll1ng, and control systems
to support the future commerc~al~zat~onof the DH company

5 Prov~de L~m~ted Spare Parts and Mater~als Procure cr1t1cally needed
(mater1als for the p1lot proJect descr1bed below should have pr1or1ty)
commod~t1es and spare parts to renovate and operate the bo1lers and
d1str~but10n p1pe11nes as follows

a Based on the proposed rehab11~tat~on plan, prov~de suggested
purchase order, 1nclud1ng product costs (1n US dollars), sh~pment

and del~very, to USAID for approval

b Upon approval by local author1t1es and USAID, procure the spare
parts uS1ng USAID funds covered by the purchase order

As the procurement process proceeds, work together w1th des1gnated
Georg1an author~t~es ~n order to prov1de them w1th tra1n1ng ~n

procurement methods for future use •
h'-/



d Mon~tor sh~pment and del~very to end users

• Task 2 NATURAL GAS TRANSMISSION SYSTEM UPGRADB

•

1- Summary Descr~pt~on of Work
Perform the appropr~ate techn~cal analyses ~n order to prov~de techn~cal

ass~stance and l~m~ted commod~t~es to (~) assess the cond1t1on of the natural
gas transm~ss~on system prov~d~ng gas to both Georg1a and Armen1a, (~~)

~mprove the operat~onal eff~c~ency and safety of the transm~ss~on system by
reduc1ng losses, ~mprov~ng throughput, and enhanc1ng data acqu~s1t~on and
control systems

1- Relat~onsh1P to Bureau Strateq~c Framework
Th~s program l1es w~th1n Strateg~c Ass~stance Area 1 of the Strateg1c
Framework developed by USAID's Bureau for Europe & the New Independent States

Strateg1c Ass~stance Area 1 -- Econom1c Restructur1ng Foster the
emergence of a compet~t1ve, market-or~ented economy ~n wh1ch the
maJor1ty of econom1C resources are pr1vately owned and managed

W1th1n Strateg1c Ass1stance Area 1, the Natural Gas Transm1ss10n System
Upgrade act~v1t1es contr1bute to the rea11zat1on of the follow1ng Program
ObJect1ve w~th1n the Strateg1c Framework

Program ObJect1ve 1 6 -- Promote susta1nable use of natural
resources

For Program ObJect1ve 1 6, the relevant ~nd1cator for assess1ng the 1mpact of
the Natural Gas Transm~ss~on System Upgrade act1v1t1es 1S

Impact Ind~cator -- Commerc~ally v1able pr1vate sector capab~11ty

developed to prov~de energy serv~ces, 1nclud1ng product~on and
d1str~but~on

Spec1f1c targets that w111 measure the contr1but1on of the act1v1t~es towards
the atta1nment of the Program ObJect1ve are st1ll under development

1- Background
W~th few gas resources of 1tS own, Georg1a 1S dependent on 1mports from
Turkmen~stan through p~pe11nes enter1ng V1a Azerba1Jan and RUSS1a The same
system prov~d1ng gas to Georg1a also prov1des gas to Armen1a W1th the
breakdown of the Sov1et econom1C system and ethn1c str1f w1th1n Georg1a,
compounded by the Armen1an-Azerba~Janconfl1ct, the gas transm1SS1on company
has lacked the f~nanc1al resources to pay for 1mported gas and to prov1de
proper ma~ntenance for the frequently-sabotaged gas transm1SS10n system W1th
the coo11ng down of conf11cts 1n the reg10n, the opportun1ty now eX1sts to
enhance the operat1on of the transm~ss~on system to 1ncrease the del1very of
natural gas to customers 1n both Georg1a and Armen1a

1- ObJect~ves

The obJect1ve of th1s task are to ass~st the Georg1ans to upgrade the eX1st1ng
natural gas transm1ss~on system ~nfrastructure to prov1de natural gas more
effect1vely to ~ndustr~al commerc~al, and res1dent1al users ~n both Georg1a
and Armen1a The benef1t w~ll be to ~mprove the de11very of energy serv1ces
to end users

.2..- Scope of Work
The contractor w~ll be respons~ble for the follow1ng tasks

•
(1) Prepar~ng a deta~led workplan through consultat1ons w~th

USAID/ENI/EEUD/EI, USAID/Caucasus the appropr1ate Geor~an departments &
m~n~str~es Sakgaz, and Saktransgaz EU TACIS, the EBRD, and the World



S1nce th1s task w1l1 1nvolve the purchase and 1nstallat10n of a
cons1derable volume of commod1t1es that could potent1ally result 1n a
s1gn1f1cant 1mpact on the env1ronment, a br1ef env1ronmental assessment
as per USAID Env1ronmental Procedures (22 CPR 216) w11l be prepared to
1dent1fy potent1al 1mpacts and act10ns that can be taken to m1t1gate any
negat1ve env1ronmental consequences Th1s env1ronmental assessment w11l
be subm1tted to USAID for approval, and those m1t1gat10n act10ns that
can be taken by the contractor w1ll be 1ncorporated 1nto the deta1led
workplan before proceed1ng

(2)

Bank The workplan w111 be subm1tted to USAID for approval

•
(3) ReV1ew all prev10us reports on the gas system 1n Georg1a, meet w1th

Saktransgaz and w1th other consultants as appropr1ate to d1scuss the
current s1tuat1on, and V1S1t selected fac111t1es w1th1n Georg1a to
1nvest1gate current cond1t1ons In concert w1th Saktransgaz, develop a
set of ranked cost-effect1ve techn1cal measures, 1nclud1ng a l1St of
l1m1ted cr1t1cal commod1t1es, to 1ncrease the volume of gas transm1tted
to customers 1n Georg1a and to Armen1a and subm1t these proposals to
USAID

(4) Once approval has been rece1ved from USAID, procure the equ1pment and
tra1n Saktransgaz personnel 1n O&M as necessary to 1mprove the
transm1SS10n of natural gas w1th1n Georg1a Procurement 1ncludes
coord1nat1ng the purchase, sh1pp1ng, and 1nstallat10n of the equ1pment

(5)

(6)

ReV1ew and prov1de techn1cal 1nput to Saktransgaz's current system
operat10ns espec1ally 1n the areas of control, data acqu1s1t10n, loss
assessment, and safety standards Develop a short- to med1um-term cost
effect1ve plan for 1mprov1ng the techn1cal operat10n of the transm1SS10n
system, 1nclud1ng a 11st of 11m1ted cr1t1cal commod1t1es to be subm1tted
to USAID Upon USAID approval, procure the equ1pment and tra1n
Saktransgaz personnel 1n O&M as necessary

In cooperat1on w1th Saktransgaz, develop a long-term cost-effect1ve plan
for 1mprov1ng the techn1cal operat10n of the transm1SS1on system
ASS1St Saktransgaz w1th develop1ng pre-loan analyses for cons1derat10n
by the World Bank and other 1nternat1onal f1nanC1al 1nst1tut10ns

•
(7) Tra1n1ng Select part1c1pants and prov1de a two-week workshop for

twenty to twenty f1ve managers and techn1cal personnel from Armgaz on
"Gas Transm1SS1on System Operat10ns 1n the US and Europe" The course
should emphas1ze features of pract1cal value to the Armen1ans The
Contractor should select part1c1pants that have an 1nterest 1n what 1S
be1ng taught and are offered the opportun1ty to apply what they learn to
advance the1r careers w1th1n the organ1zat1on The courses should also
1nvolve representat1ves of local 1nst1tut1ons, such as bus1ness schools
or Un1vers1t1es, such that these representat1ves are tra1ned to teach
these subJects to others The proposed cand1dates for tra1n1ng w1ll be
subJect to USAID approval

Task 3 SUGDIDI GEOTHERMAL ASSESSMENT

1- Summary Descr1pt10n of Work
Perform the appropr1ate techn1cal analyses 1n order to prepare (1) a
prel1m1nary analys1s and (11) a pre-loan proJect assessment of the prospects
for establ1sh1ng a v1able, geothermally-fed d1str1ct heat1ng system 1n the
town of SUgd1d1 1n the Republ1c of Georg1a The results of th1s work w111 be
prov1ded to the EBRD who w111 then dec1de on f1nanc1ng the proJect

~ Relat1onsh1p to Bureau Strateg1c Framework
Th1s program 11es w1th1n Strateg1c Ass1stance Area 1 of the Strateg1c
Framework developed by USAID's Bureau for Europe & the New Independent States

•
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•

•

Strateg~c Ass~stance Area 1 -- Econom~c Restructur~ng Foster the
emergence of a compet~t~ve market-or~ented economy ~n wh~ch the
maJor~ty of econom~c resources are pr~vately owned and managed

W~th~n Strateg~c Ass~stance Area 1, the Sugd~d~ Geothermal Assessment
act~v~t~es contr~bute to the real~zat~on of the follow~ng Program ObJect~ve

w~th~n the Strateg~c Framework

Program ObJect~ve 1 6 -- Promote susta~nable use of natural
resources

For Program ObJect~ve 1 6, the relevant ~nd~cator for assess1ng the 1mpact of
the Sugd~d~ Geothermal Assessment act~v~t~es ~s

Impact Ind~cator -- Commerc~ally v~able pr~vate sector capab~l~ty

developed to prov~de energy serv~ces, ~nclud1ng product10n and
d1str~but~on

Spec1f1c targets that w~ll measure the contr1but10n of the act1v1t1es towards
the atta1nment of the Program ObJect~ve are st1l1 under development

l- Background
The European Bank for Reconstruct10n and Development (EBRD) has funded a study
of the "Geothermal Resources of the Repub11c of Georg1a" by the Iceland1c f1rm
of V1rk1r-Ork1nt Consult1ng Group Ltd of ReykJav1k Its report 1S ava11able
and 1S dated July 1994 The ~nformat10n below 1S extracted, or otherw1se
der1ved, from the 1nformat10n 1n th1s report The V1rk1r-Ork1nt report 1S
1ncorporated 1n th~s Statement of Work by reference

Sources for geothermal energy are w~dely d1str1buted throughout the Repub11c
of Georg1a These sources have been est1mated to have a cumulat1ve potent1al
to prov1de as much as 100,000 Cub1C meters (26 m1ll1on U S gallons) of hot
water per day at temperatures rang~ng from 60°C (140°F) to 108°C (226°F) If
the reference temperature for the return of the geothermal water 1S 35°C
(95°F), then the total potent1ally useful thermal energy from these sources
would range from 25,000 to 72,700 G1gacalor1es per day (99 b1l110n to 289
b1ll10n Btu/day) Th1S quant1ty of thermal energy 1S equ1valent to the
combust10n at 80% eff1c1ency of 3,100 to 9,100 tons of res1dual fuel 011
(mazut) per day

One part1cular source 1S the geothermal area adJacent to the town of Sugd1d1,
near the seacoast At least e1ght product1ve wells are reported, w1th a total
present flow rate of 26,800 m3 per day, or 310 l~ters per second (79 5 U S
gallons per second) There 1S confl~ct1ng 1nformat1on on flow rates, S1nce
another report places th1s at 14,030 m3 per day, or 165 11ters per second If
downhole pump1ng 1S employed, wh1ch can double or tr1ple the flow, and uS1ng
the h1gher flow rate f1gure, the geothermal energy 1n th1s area seems
suff1c1ent to support the space heat1ng and hot water needs of a populat10n of
100,000 to 150,000 persons 1n th1s area, and poss1bly also, the thermal energy
needs of such 1ndustr1es as ch1cken farms, vegetable grow1ng, and tea dry1ng

Geothermal reserV01r susta1nab1l1ty through re1nJect1on of water could affect
the pressure 1n the reserV01r, the temperature 1n the reservo1r, and poss1bly
cause a breakthrough of the cooler water to the product1on wells Pressure
changes can be pred1cted w1th reasonable conf1dence, but re1nJect1on tests
last1ng some months or years may be necessary 1n order to test the effect of
temperature d1str1but10n w1th1n the reserV01r and the chem1stry of the water
1n terms of potent1al for the depos1t10n of so11ds w1th1n equ1pment

The town of Sugd1d1 1S reported to have had a geothermally sourced d1str1ct
heat1ng system 1n the past but the ent~re surface p1p1ng system has been
destroyed and would have to be rebu1lt

The Government of the Republ1c of Georg1a has requested that the EBRD ass1st



~n prepar~ng a dlstrlct heatlng proJect for Sugd~dl to utll~ze geothermal
energy USAID has agreed to fund a pre-loan proJect assessment and prov~de

the serVlces of a competent flrm to undertake the tasks ~nvolved Th~s

Statement of Work speclfles the lnlt~al obJectlve for thls asslstance and the
tasks to be undertaken and completed In order to ach~eve thls obJectlve

L ObJect~ves

The goal of the work lS to complete a pre-loan proJect assessment of the
prospects for establlshlng a vlable, geothermally fed d~str1ct heat~ng system
for the town of Sugd1dl 1n the Republ1c of Georgla 1n terms of determ1nlng
whether or not there 1S Just~f~catlon for undertak~ng further, ~n-depth

analysls a1med at f~nanc1ng a proJect

Accord~ngly, the ~n~t~al obJect~ves for the work are

to undertake a prel1m1nary analys1s of the factors and elements Wh1Ch
would enter ~nto a more deta1led pre-loan assessment meet~ng

1nternat1onal standards of cred1b1l1ty, and Wh1Ch could be v~ewed by a
lend1ng agency as "bankable",

to spec~fy the tasks to be undertaken to establ1sh such an assessment,
and

to analyze the r1sks assoc1ated w1th such tasks that the results may not
be attract1ve for f1nanc1ng

2- Scope of Work
The scope of the work shall be Ilm1ted to explor1ng and evaluatlng the
elements of a pre-loan assessment to the extent that the more defln1t1ve tasks
can be ldent1fled and spec1fled, and the rlsks aga1nst a successful outcome
analyzed The scope of the work shall also encompass the extent to WhlCh the
geothermal resources at SUgd1d1 could prov1de space heat1ng and hot water for
the town, and the heat~ng of f1sh ponds and greenhouses Flnally, the scope
of work shall conslder the lnstltutl0nal aspects of ownersh~p, management, and
potent1al flnanc1al attractlveness of the geothermal dlstr1ct heatlng system

No f1eld test~ng of the geothermal source 1S ant1c1pated for the work
However, the Contractor may prov1de equ1pment not ava1lable locally for taklng
measurements, such as flow rates, temperatures, and water analyses WhlCh he
bel1eves are needed for the purposes of the work

The work wll1 be done 1n two phases a prel1mlnary assessment followed by a
more deta1led pre-loan analys1s The work In both phases 1S slmllar The
dlfference 1S that 1n Phase I, the depth of detal1 should be the m1n1mum and
only enough so that the results can Justlfy undertak1ng the second phase In
Phase II, the level of detal1 should be adequate to meet the requlrements of a
lend1ng agency (In th1S case the EBRD) for the results to be bankable, 1 e ,
the lendlng agency accepts the results and undertakes 1tS loan appralsal
process Phase II w111 only be undertaken 1f the results of Phase I dlctate
that such a proJect 1S econom1cally v1able for an lnternatl0nal loan In case
Phase II 1S not undertaken, the Contractor w111 prepare a revlsed, scaled-down
budget for dlScuss10n wlth and approval by USAID

•

•

Phase I Prel1m1nary Analys1s of the Potent1al for Geothermally Sourced
D1str1ct Heat1ng 1n SUgdldl, GeorglA

The Contractor wlil be responslble for the followlng tasks

1 Prepare Work Plan As a f1rst step, the Contractor shall prepare a work
plan showlng the method whereby, and the schedule 1n wh1ch, the tasks
w1II be accompl1shed, the personnel qual1f1cat1ons for those who w1II
perform the work, local personnel to be employed or seconded from local
organ1zat10ns, and the schedule by wh1ch the work w1II be performed
The work plan shall address all the act1v1t1es spec1f1ed below •



•
However the Contractor, ~f he deems ~t necessary, shall undertake a
f~eld reconna~ssance ~n order to prepare the work plan He shall also
meet w~th off~c~als of the EBRD for the purpose of consult~ng w~th them
and d~scuss~ng results from the pre-loan assessment wh~ch the Bank
requ~res ~n order for the analys~s to be ~nternat~onally cred~ble and
"bankable" As a result, he may, w~th Just~f~cat~on, mod~fy the tasks
below, delete tasks, or add new tasks

The Contractor shall prepare a wr~tten report deta~l~ng the plan and
subm~t th~s for approval by the EBRD, the Government of Georg~a, and
USAID

2 Rev~ew of Ex~st~ng Documentat~on The Contractor shall rev~ew all
ava~lable documentat~on, espec~ally the V~rk~r-Ork~nt report ment~oned

~n the BACKGROUND above, g~v~ng part~cular emphas~s to the nature of the
sc~ent~f~c flow measurements, product~on and ma~ntenance h~story, past
system des~gn, and water chem~stry The obJect~ve of th~s rev~ew shall
be for the Contractor to assure h~mself that the geothermal potent~al

ex~sts and appears adequate to proceed w~th the rema~n~ng act~v~t1es

In the rev~ew, the Contractor shall pay part~cular attent~on to
d~st~ngu1sh~ng ~nformed op~n1on from actual sc~ent~f1c data

3 Geothermal Resource The Contractor shall quant~fy the resource ~n

terms of total flow temperature levels and temperature var~at1ons, and
chem~cal analyses of the water Th~s quant~f~cat~on shall be made ~n

terms of artes~an flow and on Judgment based on exper~ence as to the
probable ~ncrease ~n flow from downhole pump~ng

•

•

4

5

6

D~str2ct Heat2ng System Des2gn From maps, surveys, and other f~eld

~nvest~gat~ons, the Contractor shall layout the p~p~ng runs for the
d~str~ct heat~ng system, ~nclud~ng prel~m~nary l1ne S~Z1ng and pump~ng

stat~on des~gn The extent of the system shall be large enough to be
compat~ble w~th the expected product~on of thermal energy ~n the area,
such as w~ll be est~mated ~n ~tem 4 below He shall cons~der two
opt~ons, one ~n wh1ch the d~str~but~on p1p~ng ~s above ground and the
other ~n wh~ch the p~p~ng ~s bur~ed In e~ther opt~on, the heat losses
from the d~str~but~on system and the temperatures of the return water
shall be est~mated Prov~s~on shall be made for opt~onal re~nJect~on of
the returned water to the geothermal reservo~r

Geothermal Water Product1on The Contractor shall establ~sh the
requ~rements for ~nstallat~ons and equ~pment to rehab~l~tate the e~ght

ex~st~ng geothermal wells as spec~f~ed ~n the V~rk~r-Ork~nt report on
page 23, ~n suff1c~ent deta~l to enable est~mat~on of the geothermal
water product~on rates The requ1rements shall 1nclude, ~f necessary,
new wells for opt~onal re~nJect1on of returned water The Contractor
shall prepare prel1m~nary est~mates of the cap~tal requ~rement

Demand Forecast The Contractor shall reV1ew the res~dent~al and
commerc~al ~nstallat~ons ~n terms of forecast~ng the demand for
geothermal energy He shall also rev~ew the local cl~mat~c cond~t1ons

to prov~de for prospect~ve seasonal var~at~ons 1n demand F~nally he
shall determ~ne whether or not the system ~s to prov~de the non-return,
hot-water requ~rements of the consumers

The V~rk~r-Ork~nt report ment~ons that the pract~ce ~n Georg~a has been
to p~pe the rad~ators ~n the houses 1n ser~es ~ e , as a s~ngle loop
The prospects are that there ~s no past h~story ~n the area for meter~ng

the energy consumpt~on Th~s means there ~s no easy temperature control
w~th~n the rooms, except by open~ng and clos~ng w~ndows w~th the
result~ng heat losses The prospects are also that the houses are
prov~ded w~th ~nadequate ~nsulat~on and weatherproof1ng The Contractor
shall ~nvest~gate the balance ~n 1nvestment requ~rements and
correspond1ng energy consumpt~on sav1ngs a~med at opt1m~z~ng the ent1re
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system ~n terms of ~nvestment requ~rements, capac~ty and prof~tab~l~ty

Revenue Stream Countr~es of the former Sov~et Un~on have a h~story of
h~ghly subs~d~zed pr~c~ng pol~c~es not necessar~ly related to actual
consumpt~on and lax collect~on of b~lls The Contractor shall establ~sh

a bas~s upon wh~ch est~mates can be made of the prospect~ve revenue
streams to the d~str~ct heat~ng system Th~s bas~s shall address the
ab~l~ty of the populat~on to pay tar~ffs wh~ch w~ll be needed for
susta~nable operat~on of the system The bas~s shall also cons~der the
means whereby the res~dent~al heat~ng system p~p~ng could be redone w~th

costs to be absorbed ~n the tar~ff structure

The Contractor shall also determ~ne the tar~ff bas~s for ~ndustr~al

consumers

•
8 Operat~ng Costs The Contractor shall est~mate from the results of the

act~v~t~es above and the requ~red staff~ng of the product~on and
d~str~but~on ~nstallat~ons, the expected operat~ng costs of the system
~nclud~ng the adm~n~strat~ve costs of b~ll~ng and collect~ons

9 Ownersh~p The prospects are that ownersh~p w~ll ult~mately res~de

ent~rely ~n a pr~vate sector company In~t~ally, through the present
organ~zat~ons, Sakburgeotherm~a and Geotherm Ltd, some or all of the
shares may be owned by the Government of the Georg~a Republ~c The
Contractor shall spec~fy the ownersh~p structure and the management
needs of the fac~l~t~es He shall ~nclude a descr~pt10n of the company
as a potent~al borrower of a loan from the Bank, ~nclud~ng the company's
commerc~al and ~nst~tut~onal setup and 1tS relat~on to the Government
and other local author~t~es

10 Prel~m~nary F~nanc~al Analys~s Based on all ~nformat1on wh1ch shall
have been establ~shed from the complet~on of the tasks above, the
Contractor shall perform computer1zed d~scounted cash flow analyses,
est~mates of 1nternal rates of return on equ~ty ~nvestment, and net
present values The calculat~on shall be ~n spreadsheet form w~th

prov1s10n made for sens1t1v~ty analyses for the maJor ~nputs where
s~gn1f~cant assumpt~ons have been made

F~nanc~al data shall be allocated to local costs and to fore~gn exchange
costs Phys~cal cont1ngenc~es and f1nanc~al cont~ngenc~es, based on
1nternat~onal and local 1nflat~on rates, shall be added as well as
1nterest dur~ng construct10n

•
11 prel~m~nary R~sk Analys~s The Contractor shall perform prel~m1nary

r1sk analyses for the factors ~n the f~nanc1al analys~s where he has
made s1gn1f~cant assumpt~ons S~gn~f~cant factors are l~kely to be such
factors as the accuracy of the 1nvestment cap1tal est1mates, the
accuracy of the expected revenue streams, and the rat10 between equ~ty

and loan cap~tal The r~sk analys~s w111 show the effect on 1nternal
rates of return for var~at1ons ~n these factors

Another r~sk factor wh1ch 1S pr~mar1ly techn~cal 1S the effect of
re1nJect10n of return water on the geothermal reservo1r character1st1cs
Part or all of the water could be returned, for example, to f1sh ponds
Such an opt10n could ~mpact on the susta1nab111ty of the geothermal
reserV01r for the rate of w~thdrawal of geothermal water Understand1ng
the prospect~ve behav~or of the reservo~r could ~nvolve a s~gn1f1cant

test program

The V~rk~r-Ork~nt Report d~scusses such a test program on page 24 as
follows

" Pump1ng the reservo~rs w~th downhole pumps ~s [a]
relat1vely well-known product10n method, where the effect of •

/.'1.)



•

•

•

pump~ng can be pred~cted w~th relat~vely h~gh conf~dence The
exper~ence from us~ng re~nJect~on ~n the product~on of geothermal
flu~d ~s much more l~m~ted than from pump~ng Furthermore, the
re~nJect~on process ~s much more complex than pump~ng The
components affected by re~nJect~on are pressure ~n the
reservo~r temperature ~n the reservo~r and poss~bly breakthrough
of cold water to product~on wells, and f~nally the chem~stry of
the reservo~r flu~d and poss~ble depos~t~ons w~th~n the reservo~r

In most cases, ~t ~s only the pressure changes caused by
re~nJect~on wh~ch can be pred~cted w~th reasonable conf~dence

pr~or to operat~on Therefore, re1nJect10n test lastlng for some
months or years are usually performed before start~ng re~nJect~on

at full scale ~n order to test the effect on the temperature
d~str~but~on and the chem~stry w~th~n the reservo1r n

"The re~nJect~on tests so far carr~ed out 1n Georgla have only
lasted for hours or at the most for days The long term
re1nJect~on tests should be mon1tored carefully 1n order to map
the temperature and chem~stry effects caused by the re~nJect1on "

On the pos1t~ve s~de, ~t appears that the chem~cal cOmpos~t1on of the
geothermal waters 1n Georg~a ~s ~n general favorable for ut1l~zat~on

Relat1vely low concentrat~on of dlssolved sol~ds means that the
geothermal water lS usually pure enough for dr~nklng and heat exchangers
are not necessary for ut1l1zat~on Th1S ~s an aspect wh~ch the
Contractor shall conf~rm 1n the case of Sugd~dl

12 Presentat~on of F~nd~ngs The contractor shall organ~ze hlS f~nd~ngs as
a wr~tten handout for a tr~-part~te meet1ng ~n Tb~l~s~ among the local
author~tles, the prospect1ve Company to own the facll~t1es, the EBRD,
and USAID He shall organlze the presentatlons of the prOJect dur1ng
th~s meet1ng for a full comprehenslon by the partles of h1S results The
presentat10ns shall h1ghl1ght the follow1ng

- A complete descr~ptlon of the faCll1tles (lncludlng maps as
approprlatel WhlCh would be constructed, 1nclud~ng retrofltt1ng
lnstallatlons In the user's prem1ses, rehabll1tatlon and new
lnstallatlons for extractlng the geothermal resource, and the des~gn of
the d~str~butlon system,

- A complete descr~pt1on of the prospect~ve operat1ons of the system,
tarlff structures, bllllngs and collect~ons, seasonal varlat~ons 1n the
operat~ons, ma~ntenance pract~ces, stafflng and tra~n~ng needs, etc ,

- The envlronmental lssues lnvolved In the constructlon and operatlon of
the fac1l~tles, and how they should be resolved,

- A complete dlScusslon of the prospectlve flnanClal attractlveness of
the proJect, 1ncludlng a llst1ng of the slgn1f1cant assumptlons made 10
the work,

- A d~scuss~on of the assumpt10ns and the r1sks 1mpl1ed ~ assum1ng
the~r valld~ty,

- A descrlpt~on of the work efforts needed to resolve the val1dlty of
the assumptlons as a baS1S for conslderlng further efforts toward
establlshlng econom1C vlab1l1ty, and

- The work elements WhlCh w~ll stlll be needed In order to establ1sh
techn~cal, econom~c, and commerclal vlablllty for the proJect to
standards acceptable to the Bank

The Contractor shall engage 1n the dlScuss~ons follow1ng the
presentat~on to rece~ve comments and agree on correctlons or reV1S1ons
to be made to hlS results The obJectlve of the dlScusslons wlll be to
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establ~sh whether Just~f~cat~on ex~sts to undertake a formal pre-loan
assessment a~med at f~nanc~ng the proJect

Report Upon the conclus~on of the meet~ng, the Contractor shall
prepare a f~nal report, ~n Engl~sh and ~n Russ~an, ~ncorporat~ng the
results of the work, the rev~s~ons, and a statement of work that should
be undertaken should there be a dec~s~on to proceed further toward a
"bankable" pre-loan assessment If the results of Phase I are pos~t~ve

toward the cont~nuat~on of pre-loan analys~s, the Contractor shall
present a Work Plan to USAID for Phase II

•
Phase II Pre-Loan Assessment

As ment~oned above, th~s work w~ll be done ~n two phases a prel~m~nary

analys~s followed by a more deta~led pre-loan assessment The work ~n both
phases ~s s~m~lar The d~fference ~s that ~n Phase I, the depth of deta~l

should be the m~n~mum and only enough so that the results can Just~fy

undertak~ng the second phase In Phase II, the level of deta~l should be
adequate to meet the requ~rements of a lend~ng agency (~n th~s case the EBRD)
for the results to be bankable, ~ e , the lend~ng agency accepts the results
and undertakes ~ts loan appra~sal process Phase II shall only be undertaken
~f the results of Phase I d~ctate that such a proJect ~s econom~cally v~able

for an ~nternat~onal loan and USAID and the EBRD ~nd~cate to the Contractor ~n

wr~t~ng that the pre-loan assessment (Phase II) shall proceed The Contractor
shall reta~n the personnel work~ng ~n the f~rst phase of work ~n the second
phase ~n order to avo~d the cost of a second "learn~ng curve II

A prel~m~nary analys~s of the prospects for ~nstall~ng and operat~ng a v~able,

geothermally-sourced d~str~ct heat~ng system for the Town of Sugd~d~ ~n the
Republ~c of Georg~a ~s expected to demonstrate the pract~cal~ty of such a
fac~l~ty to the extent that undertak~ng a formal pre-loan assessment for
purposes of obta~n~ng the necessary f~nance ~s Just~f~ed However, th~s

demonstrat~on of pract~cal~ty ~s subJect to spec~f~c assumpt~ons, wh~ch are
the follow~ng

The number of product~on wells to supply the needed quant~ty of
geothermal water dur~ng peak demand per~ods have been dr~lled and
prov~ded w~th the necessary valv~ng and flanges for connect~on to the
d~str~ct heat~ng p~p~ng supply network at the appropr~ate locat~ons

Downhole pumps w~ll be used ~n the geothermal wells to prov~de a water
flow adequate for the expected peak demands on the system over the
useful l~fe of the ~nstallat~ons

Spent hot water (the net between flow charged to the system and the flow
consumed for non-returnable hot water use) ~s to be returned for
re~nJect~on to the reservo~r ~n order to avo~d deplet~on of the
geothermal hot water supply over the useful l~fe of the ~nstallat~ons

The number of re~nJect~on wells requ~red for the return of spent hot
water are ~n place and are prov~ded w~th valv~ng and flanges for
connect~on to the d~str~ct heat~ng p~p~ng return network at the
appropr~ate locat~ons

The re~nJect~on of the spent hot water w~ll not effect the cont~nu~ty of
the ~n~t~al reservo~r character~st~cs and propert~es, spec~f~cally the
pressure ~n the reservo~r, the temperature of the water ~n the
reservo~r, poss~ble breakthrough of the colder water to the product~on

wells, and the chem~stry of the water ~n terms of ~ts sol~ds depos~t~on

propert~es

The chem~cal compos~t~on of the geothermal water poses no poss~b~l~ty of
sol~ds deposltlons anywhere In the system wh~ch could cause operat~onal

•

•



•

•

fa~lures desp~te prevent~ve ma~ntenance precaut~ons

Prev~ous geothermal-water transm~ss~on and d~str~but~on ~nstallat~ons no
longer ex~st and completely new ~nstallat~ons must be bu~lt

In essence, the assumpt~ons stated above state that adequate supply of
geothermal water at the des~red cond~t~ons of temperature, pressure, and
chem~cal qual~ty ~s assured over the proJected l~fe of the ~nstallat~ons and
tnat res~dual spent hot water can be returned to the reservo~r

Accord~ngly, the obJect~ves of the work are to be the follow~ng

the preparat~on of a pre-loan assessment of a geothermal energy d~str~ct

heat~ng system ~n the format depth of deta~l, and scope (~ e , ~n

accordance w~th ~nternat~onal standards for the bankab~l~ty of the
proJect) su~ted to subm~ss~on to an ~nternat~onal lend~ng agency for the
grant~ng of the loan equ~ty requ~rement, and

to prov~de spec~f~ed ass~stance to the bus~ness f~rm des~gnated to
~mplement the proJect dur~ng the per~od between the grant1ng of the loan
and the complet~on of procurement of the maJor equ~pment and mater~als

The scope of the work shall beg~n w~th des~gn~ng and spec~fY1ng the
connect~ons to the geothermal product10n wells and to the re1nJect~on wells,
and shall 1nclude the ~nstallat~on and comm1ss10n1ng of the downhole pumps ~n

the product~on wells The scope shall 1nclude the des1gn and pr1c1ng of the
p1p~ng and ~nsulat~on w~th1n the d~str1ct to be served 1nclud1ng the
connect~ons to the res~dences and establ~shments of the prospect1ve customers
of the serv~ces Connect~ons shall be prov~ded w1th thermal energy
consumpt~on meters The scope shall also ~nclude ~n th~s respect the
est~mat~on of the cap~tal ~nvestment requ~red 1n local and fore~gn currency
and the construct~on and comm~ss~on~ng schedule

The f~nd~ngs and recommendat~ons from the prel~m~nary analys~s (Phase I) shall
prov~de the pr~mary ~nputs to the work Th~s analys~s ~s ~ncorporated 1n th~s

statement of work by reference

The scope of work shall not address aspects of eff~c~ency ~n the consumpt~on

of heat because of the nature of the p~p~ng to the heat rad~ators Investment
for retrof~tt~ng the heat~ng systems to el~m~nate ser~es p~p~ng by parallel
p~p~ng to perm~t zoned control of heat1ng as a trade off w1th the cost sav1ngs
from reduc~ng energy consumpt~on shall be a matter for separate analys~s

Spec1f1cally, the Contractor w1ll be respons1ble for the follow1ng tasks

•

1 Prepare Work Plan As a f~rst step, the Contractor shall prepare a work
plan show1ng the method whereby, and the schedule 1n wh1ch, the tasks
w~ll be accompl~shed, the personnel qual1f1cat10ns for those who w11l
perform the work, the local counterparts to be employed or seconded from
local organ1zat1ons, and the schedule by wh~ch the work w~ll be
performed The work plan shall address all the tasks spec1f~ed below
However, 1n order to prepare the work plan, the Contractor, ~f he deems
1t necessary, shall consult w1th the European Bank for Reconstruct1on
and Development (EBRD) to learn and agree w1th th~ spec1f1c requ1rements
for 1nternat1onally cred~ble "bankab~l1ty" to be addressed As a
result he may, w1th Just1f1cat1on mod1fy the tasks below, delete
tasks, or add new tasks

The Contractor shall prepare a wr1tten report deta1l1ng the plan and
subm1t th1s for approval by the EBRD, the Government of Georg1a, and
USAID before undertak1ng any work To prov1de a context for h1s work
plan, the Contractor shall ~nclude and d1scuss the follow1ng aspects 1n
th~s report



- brlef descrlptlon of the heatlng subsector and the role of geothermal
energy ln Georgla and ltS current use

- a descrlpt10n of how geothermal energy f1tS lnto the energy sector of
the country

- a dlSCUSSlon of the maln lssues WhlCh eXlst In the heat subsector and
In the utlllzatlon of geothermal energy,

- brlef descrlpt10n of how the utlllzatlon of geothermal energy
currently 1S organlzed (If at all),

- descrlptlon of how the geothermal energy subsector lS proposed to be
organlzed, and

- descr~pt1on of how the use of geothermal energy has been perform~ng

The Contractor shall subm~t h~s work plan to USAID, the EBRD, and the
Government of the Republ1c of Georgla for reV1ew and approval before he
beglns the work planned

•

2 Market Analys~s The extent of the market area to be served by the
d1str~ct heat1ng system w1II have been establ1shed from the results of
the prellmlnary analys1s (Phase I) The Contractor shall survey the
prospect1ve consumers w1th1n the area and establ1sh the annual pattern
of consumptlon for heatlng and for hot water through 1nterv1ews and past
records to the extent these can be found, and from space to be heated,
state of the lnsulat10n surroundlng th1S space, and h1stor1c weather
patterns

3 Tar~ff Structure The Contractor shall establlsh the tarlff structure
for the dlstr1ct heatlng servlces by class of consumer, volume of
consumptlon, and peak demand The structure shall relate to the
consumers' abll1tles to pay He shall determ1ne th~s structure from a
survey based on a reallstlc sampl1ng of each class of consumer •4 Revenue Est~mate From the results of the two actlvlt1es above, the
Contractor shall est1mate the revenues wh2ch the d1str~ct heat1ng
enterpr1se can expect from the sale of the thermal energy He shall
also est1mate the expected var1at1ons 1n the revenue stream through a
typlcal year 1n order that work1ng cap1tal needs can also be est1mated

5 Fac~l~t~es Des~gn For the serv1ce area 1dent1fled 1n the prel1ffilnary
analys1s (Phase I) and from the results of the market analys1s above,
the Contractor shall map the geothermal-water d1strlbut1on system and
the spent hot water return system, estlmate the 11ne Slzes, prov1de for
the necessary pump1ng, locate the 11nes along the r2ght-of-way, and
otherw1se conslder deslgn factors wh1ch a bankable feas1b1llty analys1s
w1II requ1re If needed, water reheatlng equ1pment shall be 1nstalled
The product shall be the complete des1gn of an operable and rel1able
system The llnes shall be located aboveground or underground as has
been determ1ned from the prel1m1nary analys1s (Phase I) The system
components shall be speclf1ed 1n the detall requ1red to perm1t eventual
purchase once f1nanc1ng lS avallable

6 Cap~tal Investment Est~mate The Contractor shall estlmate the capltal
requlrement to construct and operate the system, the schedule by whlch
the capltal wlll be d1sbursed, and the port1on wh1ch can be spent 1n
local currency Th1S portlon shall be est1mated uS1ng local costs

7 Operat~ng Cost Est~mate The Contractor shall establ2sh the
organ1zatlonal structure of the enterpr1se to lnclude all funct10ns
whlch wlll be requ1red to assure the revenue stream The funct10ns
shall lnclude those related to the operatlon and ma2ntenance of the •



•
system the adm~n~strat~ve support funct~ons of b~ll~ng, b~ll

collect~on, personnel management, secur~ty of the system, f~nanc~al

management, and general management

The Contractor shall spec~fy staff~ng, salary and wage schedules, any
payroll burden ~n order to est~mate the total labor cost for the
operat~ons He shall est~mate the total operat~ng costs to ~nclude

consumables, taxes, and ~nterest on work~ng cap~tal

B F.nanc~al Analys~s Based on the results of the cap~tal and operat~ng

costs est~mates, the Contractor shall calculate the ~nternal rate of
return on the equ~ty cap~tal of the enterpr~se and the present value of
tne fac~l~t~es based on a speclfled dlSCOunt rate The calculat~ons

shall be performed by computer spreadsheet des~gned to perm~t parametr~c

analys~s of the maJor factors enterlng ~nto the analys~s

The maJor factors to be prov~ded for shall ~nclude, at least, var~at~ons

on the cap~tal ~nvestment requ~red, var~at~ons on the operat~ng cost
est~mate, var~at~ons on the expected revenue stream, the proport~on of
th~s cap~tal wh~ch ~s equ~ty and wh~ch 1S loan

•
9

The Contractor shall proJect the results for the perl0d correspond~ng to
loan repayment ln terms of proposed tarlffs and resultant lncome
statements, company balance sheets, and sources and appllcat~ons of
funds Issues such as recelvables, blll~ngs, collect~ons, and loan
repayment shall be mentl0ned and dlscussed A sUltable set of reallst~c

and mon~torable f~nanc~al covenants shall be proposed (such as debt
serv~ce rat~o operat~ng rat~o, self-f~nanclng rat~o, and preparat~on

and aud~t~ng of f~nanc~al statements) Deta~led flnanc~al statements
shall be prov~ded as an annex

Econom~c Analys~s The Contractor shall analyze the ~mpact of the
proJect on the economy of the country ~n terms of the follow~ng factors

- a descr~pt~on of the proJect's lmpact on the country's balance of
payments,

- the econom~c rate of return and net present value for the base case
and for each sens~t~v~ty test, and

- a br~ef descr~pt~on of the ~mpact of the proJect on employment
poss~b~l~t~es (~f any)

10 Ownersh~p The Contractor shall descr~be the Company to own the
enterpr~se as a potent~al borrower from the lend~ng agency, lnclud~ng

the Company's legal and f~nanc~al structure, f~nanc~al strength,
qual~f~cat~ons and exper~ences of the prospect~ve management, h~s past
performance (~f any), and sources of the equlty to be ~nvested The
deta~l shall be adequate for the lend~ng agency to assess the ab~llty of
the ownersh~p to malnta~n a vlable enterpr~se, able to repay the forelgn
exchange loan and to ra~se the local-currency capltal

The Contractor shall also descr~be the regulatory aspects under whlch
the Company wlll operate as a monopoly ~n terms of tarlff structures and
tarlff reV1Slons ln an lnflatlonary env~ronment The Government's and
Company's strategy and development plans for the next ten years shall be
ldent~f~ed and dlscussed

•
11 R~sk Analys~s The Contractor shall analyze the r~sks posed by the

proJect on the basls that the assumpt~ons speclfled above are valld He
shall determlne the sensltlvlty of the flnanc~al analysls to varl0US
assumpt~ons for the maln parameters He shall analyze the capablllty of
the ownershlp to manage and perform such that repayment of the loans
made to the proJect can be repa~d ~n accordance wlth the terms of the



loan F~nally, he shall state clearly the econom~c and f~nanc~al

assumpt~ons made ~n order to accompl~sh the r~sk analys~s

As r~sks are def~ned measures to m~t~gate these r~sks shall be
~dent~f~ed and d~scussed

12 Env~ronmental Assess~ent An env~ronmental ~mpact study shall be done
a~med at assess~ng che proJect's env~ronmental ~mpact and recommend~ng

solut~ons to m~n~m~ze negat~ve ~mpact and max~m~ze pos~t~ve ~mpact

Such a study shall ~nclude, but not be l~m~ted to

- v~sual effects of bu~ld~ngs, p~p~ng runs, and other ~nstallat~ons,

- env~ronmental ~mpact dur~ng construct~on,

- effect on vegetat~on, w~ldl~fe, and aquat~c l~fe,

- ~mpact on ground water,
- d~sposal of geothermal effluent, and
- overall ~mpact on a~r qual~ty from d~ssolved gases ~n the geothermal
water (~f any)

The env~ronmental study shall be presented as a separate report (or, ~f

not too long, as an annex to the feas~b~l~ty study) w~th ma~n f~nd~ngs

and recommendat~ons summar~ze ~n the ma~n body of the report The
env~ronmental assessment shall be done ~n accordance w~th USAID and EBRD
procedures

•

13 Implernentat~on Arrangements The Contractor shall descr~be how ~t ~s

env~saged that the proJect w~ll be ~mplemented, ~nclud~ng any
arrangements wh~ch have to be ~n place for ~ts success (such as a
proJect ~mplementat~on un~t or an expatr~ate proJect manager) A
deta~led ~mplementat~on schedule shall be attached as an annex

14 Inter~m Report The Contractor shall prepare an ~nter~m report, ~n the
format of the eventual f~nal report, ~n wh~ch the results and
evaluat~ons obta~ned from the tasks above shall be presented for rev~ew

by USAID, the EBRD and the Georg~an counterpart agency Upon approval
the Contractor shall proceed w~th the add~t~onal tasks below •

15 Preparat~on of Tender Documents All work below shall be done ~n

accordance w~th EBRD pol~c~es and procedures The Contractor shall
consult frequently w~th the Bank ~n the ~nterest of properly follow~ng

1ts procedures

- The Contractor shall tra~n local personnel ~n the tender and b1d
process and/or should endeavor to make use of local personnel that were
prev~ously tra~ned ~ the EBRD tender and b1d process

- The Contractor shall arrange for the pub11cat1on of a procurement
not1ce

- The Contractor shall use the data and results from the tasks spec1f~ed

above supplemented by add1t~onal data to be obta~ned from the
prospect1ve owner of the fac111t1es and the EBRD to prepare tender
documents ~n support of the procurement effort The Contractor shall
comp11e b~dd~ng packages ~n accordance w~th EBRD procedures and subm1t
to the Bank for rev~ew and approval

Spec1f1cally, b~d packages shall 1nclude but not be l~m~ted to the
follow1ng ~nv~tat1on for b~ds, ~nstruct1ons to b~dders, general
cond1t~ons of contract, spec~f~c cond1t1ons of contract, schedule of
requ1rements techn~cal spec1f~cat~ons, b~d form and pr1ce
schedules, b~d secur~ty form, contract form, and performance
secur~ty form

The Contractor shal~ prepare separate, d~screte b~d packages for •



•

•

equ~pment and suppl~es to cover the ent~re proJected ~nstallat10ns

Equ~pment and suppl~es shall be allocated to each package ~n a manner
that reflects the capab~l~t~es of prospect1ve supp11ers to manufacture
or fabr1cate

The Contractor shall consult w1th EBRD personnel and follow EBRD
procedures ~n evaluat1ng and select1ng qual~f~ed manufacturers and
supp11ers to be 1ncluded 1n the tender, the format and content of
b1dd1ng packages, ~nclud1ng the currency of the related transact1ons,
payment and de11very terms, and the t1m1ng of the tender

- Upon approval by the Bank, the Contractor shall pub11sh an 1nv1tat10n
to tender 1n Bank pub11cat1ons and 1n any other med1a acceptable to the
Bank Compet1tors shall be g1ven 60 to 90 days to subm1t tenders

16 Tender Evaluat~on and Contract Negot~ac~on Ass~stance At the
appropr1ate t1me, the Contractor shall ass1st 1n the procurement process
1n the follow1ng manner

- The Contractor shall tra1n local personnel 1n the tender evaluat10n
and contract negot1at1on process and/or should endeavor to make use of
local personnel that were prev10usly tra1ned 1n the EBRD tender
evaluat10n and contract negot1at1on process

- for each equ1pment and mater1als package, reV1ew the b1dders' tenders
and prov1de techn1cal evaluat10ns of the1r compl1ance w1th the tender
documentat1on and appropr1ate recommendat10ns regard1ng the adequacy of
each b~dder s tender Follow EBRD po11c1es and procedures 1n the
evaluat10n and rank1ng of the b1dders,

- subm~t the results of the evaluat~on and rank1ng for each equ1pment
and mater1als package to the Bank for reV1ew and approval,

- after select10n of the w1nn1ng b1dder for each equ1pment and mater1als
package, draw up the contract for the procurement, and

- Subm1t each contract to the bank for reV1ew and approval before award

SECTION IV STAFFING AND COORDINATION

There are a number of USAID-funded act1v1t1es 1n the Caucasus (Armen1a and
Georg1a) and other NIS countr1es as well as other donor organ1zat10ns that may
be work1ng ~n the same or s1m1lar areas of the energy sector These 1nclude
U S and NIS-based 1nst1tut10ns, and others, 1nclud1ng the World Bank, EC, and
EBRD The Contractor 1S expected to coord1Oate and cooperate w1th others as
appropr1ate and to avo1d dupl1cat10n where poss1ble Where dupl1cat1on cannot
be av01ded or where task obJect1ves no longer appear product1ve or
appropr1ate, the Contractor 1S expected to report back to USAID and to propose
work plan adJustments

SECTION V APPROVALS

•

W1th1n three weeks of award of th1s del1very order, the contractor w111 subm1t
an ACt1v1ty lmplementat10n Plan (AlP) for all tasks Attached should be the
Work Plan for each task The contractor shall not execute th1s AlP unt1l
approval 1S rece1ved, ~n wr1t~ng, from the AID proJect off~cer

,
1\, \



Pr~or to mob~l~zat~on the contractor shall subm~t to the Contract~ng

~ff~cer's techn~cal representat~ve (COTR) a wr~tten work plan for each
separate task and subtask of th~s work order, as desr~bed ~n the Scopes of
~ork above The work plan must reflect any approved changes ~n Scope of Work
as wr~tten here New tasks may be ~dent~f~ed as work progresses

SECTION VI

Task 1

DELlVERABLES

TBILISI DISTRICT HEATING SYSTEM IMPROVEMENT PROGRAM

•
1) A deta~led workplan to be approved by USAID ~nclud~ng t~metables,

benchMarks, and dates for del~verables

2) An envlronmental assessment per USAID Envlronmental Procedures (22 CFR
216)

3) Assessment of the current status of the d~str~ct heat~ng system ~n

Tb~l~s~ and strategy for d~str~ct heat~ng rehab~l~tat~on and development
for Tb~l~s~ for the ~mmed~ate, short, and long term for approval by
USAID

4) Purchase order for approval by USAID

5) Inter~m and f~nal sh~pment and del~very report on commod~t~es purchased
for bo~lers and p~pel~nes

Task 2 NATURAL GAS TRANSMISSION SYSTEM UPGRADE

6) A Task Complet~on Report descr~b~ng the act~v~t~es completed and results
obta~ned Two cop~es w~ll be d~str~buted to the USAID representat~ves

~n the Caucasus F~ve cop~es w~ll be d~str~buted to USAID/ENI/EEUD/EI

1) A deta~led workplan to be approved by USAID, ~nclud~ng t~metables,

benchmarks, and dates for del~verables •
2) An env~ronmental assessment per USAID Env~ronmental Procedures (22 CFR

216)

3) A report present~ng a set of ranked cost-effect~ve techn~cal measures,
~nclud~ng a l~st of l~m~ted cr~t~cal commod~t~es, to ~ncrease the volume
of gas transm~tted w~th~n Georg~a and to Armenla

4) A procurement l~st presentlng llmlted cr~tlcal commod~t~es that would
support gas transm~ss~on system enhancement

5) A short- to med~um-term cost-effect~ve plan for ~mprov~ng the techn~cal

operat~on of the transm~ss~on system, ~nclud~ng a Ilst of l~m~ted

cr~t~cal commod~t~es

6) A long-term cost-effect~ve plan for lmprov~ng the techn~cal operat~on of
the transm~ss~on system and pre-loan analyses for cons~derat~on by the
World Bank and other ~nternat~onal flnanclal ~nst~tut~ons

7) One two-week workshop for twenty to twenty flve managers and technlcal
personnel from Saktransgaz on JlGas Transm~ss~on System Operatlons ~n

the US and Europe"

8) A Task Complet~on Report descr~b~ng the act~v~t~es completed and results
obta~ned Two cop~es w~ll be d~strlbuted to the USAID representat~ves

~n the Caucasus F~ve cop~es w~ll be dlstr~buted to USAID/ENI/EEUD/EI

•



The Contractor sra_l prov~de three del~verables at the appropr~ate t~me and
shall awa~t the rel~ew and approval of each del~verable before proceed~ng w~th

subsequent work ~hey are•
Task 3 SUGDIDI GEOTHERMAL ASSESSMENT

Phase I - Prel~m~-ary Analys~s

1) A deta~led ~8rkplan to be approved by USAID ~nclud~ng t~metables,

benchmarks, and dates for del~verables

2) Phase I drafc and f~nal reports, ~n both Engl~sh and Russ~an

3) A Task Comp~et~on Report descr~b~ng the act~~~t~es completed and results
obta~ned ~HO cop~es w~ll be d~str~buted to the USAID representat~ves

~n the Caucasus F~ve cop~es w~ll be d~str~buted to USAID/ENI/EEUD/EI

Phase II - Pre-Lo~, Assessment

1) A deta~led workplan to be approved by USAID ~nclud~ng t~metables,

benchmarks, and dates for del~verables

2) An ~nter~m cocument represent~ng the results of the feas~b~l~ty work
su~ted as an ~nput to dec~s~on mak~ng by the lend~ng Bank regard~ng the
grant~ng of the loan The depth of deta~l, analys~s, and evaluat~on ~n

th~s document shall meet the cr~ter~a of the EBRD as to bankab~l~ty

3) A f~nal repc~t ~nclud~ng an updated ~nter~m feas~b~l~ty document
supplementec by the tender documents and the subsequent evaluat~ons and
rank~ngs of ~he b~ds rece~ved

•
4) A Task Comp~et~on Report descr~b~ng the act~v~t~es completed and results

obta~ned 7wo cop~es w~ll be d~str~buted to the USAID representat~ves

~n the Caucasus F~ve cop~es w~ll be d~str~uted to USAID/ENI/EEUD/EI

SECTION VII REPORTING

In add~t~on to the del~verables ~nd~cated above, the contractor shall subm~t

the follow~ng reports

(1) Monthly Stat~s Reports These reports are the pr~mary proJect
management documercat~on mon~tor~ng performance progress and shall be
subm~tted no late~ than ten calendar days after the end of each month The
reports shall ~tem~ze act~v~t~es by task and subtask, ~dent~fy~ng progress,
accompl~shments, problems encountered, correct~ons ~mplemented as a result,
and/or alternat~ves and solut~ons suggested ~n order to produce the des~red

results In add~t~on, person days expended by task and subtask w~ll be
reported, ~tem~zed between act~v~t~es ~n the f~eld and the home off~ce

Reports on tr~ps planned w~th~n the next 30-45 days should ~nclude arr~val

and departure plans, persons to be ~nvolved, persons to be v~s~ted and purpose
of v~s~t, and any ass~stance needed to ensure ach~ev~ng obJect~ves Electron~c

report~ng to the proJect off~ce w~ll be requ~red

The monthly reports shall ~nclude a d~scuss~on of progress aga~nst USAID
performance Ind~cators and Targets The work plan shall ~nclude the
Contractor's proposal for measurable and ver~f~able ~nd~cators that w~ll show
progress toward a=~~ev~ng the obJect~ve

(2) Quarterly F_~anc2al Reports The Contractor shall subm~t quarterly
f~nanc~al reports N~th all the pert~nent ~nformat~on ~nclud~ng but not l~m~ted

to funds author~zed and obl~gated, and actual and accrued expend~tures

• (3 ) F2nal Repo:=-:s Under th~s Del~very Order, t~ese reports shall ~nclude



l~sts of contract act~v~ty ~nputs, o~~puts, and obJect~ves, summary
descr~pt~ons of each act~v~ty undertaYen, stat~st~cal summar~es and analyses
of act~v~t~es and places where these ~ave been undertaken, cost of each
act~v~ty and summary of cost by place and type of ass~stance In add~t~on,

these reports shall 1ncorporate all contract act1v1ty 1nternal evaluat10ns and
shall summar1ze accompl1shments, met~ods of work and recommendat10ns
regard~ng work and/or program cont~n~at~on Th~s f~nal report shall be
subm1tted w~th1n 30 days after complet~on of each act1v~ty

(4) Techn~cal Reports The contra=tor shall subm1t techn~cal reports w~th~n

30 days after complet10n of each subtask Each report shall be prepared us~ng

the follow~ng computer software app11cat10ns

• DOS 3 1
• Word Perfect 5 0 or 5 1 for word process1ng
• Lotus 1-2-3 for spread sheets
• DBase 111+ for databases and program plan spread sheet
• Harvard Graph~cs for charts, graphs, etc

•

SECTION VIII LOGISTICAL SUPPORT

The Contractor shall be respons1ble for prov~d1ng or arrang1ng for all
log~st~cal support ~n the U S and Georg~a Th~s support ~s expected to
~nclude off~ce space and equ~pment necessary to perform the serv~ces requ~red

by th~s contract

To the extent that the USAID M1ss~on ~n Armen~a and/or the USAID
Representat~on ~n Tb~l1s~ prov1de log1st1c support to the Contractor under
th~s del~very order, the costs of such log~st1c support shall not be charged
by the Contractor to th1s Del1very Order If, under emergency c~rcumstances,

~t 1S necessary for the USAID M1SS10n to pay for any 1n-country costs on
behalf of the Contractor 1n order to fac111tate 1mplementat10n of any
act1v1t1es under th1s contract, the M1SS1on may b1l1 the Contractor for such
costs for onward charge to the contract •
SECTION IX COUNTERPARTS

Substant1al profess1onal resources, both organ1zat~onal capab111t~es and
1nd1v1dual talent, publ1c and to some degree pr1vate, are ava11able 1n
Georg1a It 1S expected that Georg1an government ent~t1es w1ll part1c1pate
and make s1gn~f1cant contr1but10ns towards the 1dent~f1cat1on, des1gn,
plann1ng, reV1ew, evaluat~on, and approval of work performed under the
contract Add~t~onally, ~t 1S ant1c~pated that pr~vate Georg1an ent~t~es and
profess~onal ~nd~v1duals part~c1pate 1n the work performed through
subcontracts and employment arrangements w1th the contractor as appropr~ate

SECTION X IMPLEMENTATION

The chances of successful ~mplementat1on of th1s contract w~ll be enhanced by
assur1ng cont1nu1ty 1n U S support for energy sector technology and serV1ces,
requ1r1ng that all new U S adv1sors and consultants be comm1tted and
except10nally well qual~f1ed and that requ~red techn1cal ass~stance be
prov1ded ~n a t~mely manner

Successful 1mplementat~on also depends on the d~rect contact between all US
profess10nals ass~gned to the work w1th local counterparts and f1eld
cond~t~ons It ~s therefore expected that tr~ps to the f~eld be of suff1c~ent

durat~on to ensure proper understand~ng of f~eld cond~t~ons and that teams on
ass~gnments br~ef the USAID Representat~on 1n Tb~11s1 pr10r to departure and
prov1de the USAID Representat10n 1n ~b1l1s~ as well as USAID/Caucasus 1n •



•

•

•

Yerevan w~th appropr~ate documentat~on and prel~m~nary analyses It ~s also
expected that generally ~o profess~onals should be made part of the work
unless they have spent a s~stant~al level of effort ~n the f~eld for the
tasks be~ng ~mplemented

In add~t~on ~t ~s h~ghly effect~ve both from the qual~t, of the work and the
total cost of the effort tnat ~n most s~tuat~ons where a s~gn~f~cant number of
act~v~t~es are scheduled to take place ~n one locat~on, the contractor
~mplement the del~very oreer w~th a small number of profess~onals cont~nuously

present ~n tpe f~eld locatlons



•

•

•
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• LIST OF STUDIES

Title Organization Author Date

Development ofEnergy Pohey m Georgaa TA-CIS Costas July
Intenm Report SEEDIKANTOR Mttropoloulos 1994
Sectoral Workmg Paper No 1 R;.rItUJtIlY
Electncrty Sector ReView ,'ct~
Development ofEnergy Pohey In Georgia TA·CIS PIerre-Andre July
Intemn Report SEEDIKANTOR Dutolt 1994
Sectoral Workmg Paper No 2
Rehablhtatlon and ExtenSion ofthe
Hydroelectnc System
Development ofEnergy Polley m Georgaa TA-eIS Charalambos August
Intenm Report SEEDIKANTOR Dolkas 1994
Sectoral Workmg Paper No 3 Anastslos f:l;1$ flIJ4fly
Otl Sector Revtew Sophos ,QQ5
Development ofEnergy Polley m Georgia TA-CIS Evangelos August
Intenm Report SEEDIKANTOR penglls 1994
Sectoral Workmg Paper No 4 Anastaslos Fe8~r)'
Gas Sector ReView Sophos IOf't

• Development ofEnergy Pobey m GeorgIa TA-CIS Canulle Geraud July
Intenm Report SEEDIKANTOR 1994
Sectoral Workmg Paper No 5 EfJ'LI~~ fE~t~~y
Assessment ofCoal Resources (french Vta2~IOfJ ,l:j,~

version)
Development ofEnergy Pobcy m Georgta TA-CIS Robert October
Intenm Report SEEDIKANTOR Bonnematson 1994
Sectoral Workmg Paper No 6 Sofresld-Caltqua ,fID~'1-

Rebabtlttatlon ofUrban DlStnct Heatmg 1't'CU""

Systems
Development ofEnergy Pobey m Georgta TA-CIS Bernard Meumer August
Intenm Report SEEDIKANTOR 1994
Sectoral Workmg Paper No 7
PerspectIves for the Development of
Renewable Energy Resources
Development ofEnergy Pohey m Georgaa TA-CIS John Hasapakts August
Intenm Report SEEDIKANTOR AnastasIOS 1994
Sectoral Workmg Paper No 9 Sophos ~vf'JE

EtJE.I.&'/ f'p.,c.~S AtJ1? ,Ao RlI::FS Iq'l4l\-
Development ofEnergy Pohey In Georgta TA-eIS January31
Fmal Main Report SEEDIKANTOR 1995
(Draft) FJf\l4L APltJL ~S', l" S-
Restruetunng and Adaptation to Market TA-CIS January

• Economy Reform of Managememt ESB 1994
Methods for Sakenergo, Georgm INTERNATIONAL
FmalReport
Pe.v..L~"..e;a ;f E"4e.,'1 f.t, & '1 ,. Gcott'" TA -tol ~ F'~"..UAt')'
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Technical Report
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Rehabilitation and Development Opportunities.

Georgia.

Phase II
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USAID EXIT INTERVIEW
Fnday, 15 March, 1996

••
A tnp to Tbl11Sl began on Fnday, 23 February for three weeks to beGIn work on the
following three new delivery ordezs

DONo 11 ThIbsl D1Stnct heatmg System Improvement Program

DONo 24 Natural Gas Tnmsnusslon System Upgrade

DONo 2S ZUgdldl Geothermal Assessment

The Dehvery Order 8 report text for TbJlisl DIstnct HeatIng System and Hospltnls
OptlInIzat10n has been translated to Georgmn and dlstnbuted. Tnps were made to see
the four hospital boller rooms rehabdltatJon With USAID funds Mntermty Hospitals .;
and S~ Republican Mental HospItal and Repubhcnn Bums Hospital Maternity
Hospital No 4 boder room has been transferred from MumCipal ownershIp to hospItal
ownershIp and the hospItal elected to keep a stearn boller to rehabilitate Maternity
Hospital No 5 chose to spend thea own funds to rebulld 2 gas fired steam bellers and
are ad\ ertlSlDg on TV for obstetriCS and gynaecolOgIcal services In wann and
comfortable surroundings We were mtervlewed for a TV program explwmng the
USAID and World Bank programs The Mental Hospital expended additional fimds
for repair work and developed a Dutch desIgn proposal for heated greenhouses for
patIent work therapy and revenue income. The Bums Hospital IS plannmg to mvest m
remodelhng of one floor of a WIng tins swnmer to start performmg electIve plastic
reconstmcture surgery for paymg patients TIllS mdlcates that the small seed mane\'
mvestments by USAID and World Bank In worthy projects are paymg ofT with
growmg entrepreneunal :free market actlvlt1es wluch the pubhc at large can see and
benefit from

A vel') Important fmdmg IS that the pnvate fum Geothemua Ltd IS spendmg about
$45.000 of thel!' own funds to mstaIl a plpelme as a result of a two month deSign
proposal for the LISI Dlstnct geothennal well 5-T thermosyphon project The purpose
of thiS project IS to run tests for about one to two months to determme hydmuhc
charnctenstlcs ofsystem for location ofhot water storage reservou based on optimum
welJ productlon, quantlty of methane release, resource drawdown and recharge
Dependmg on results of tests to determme locatlon of tank, anywhere from 50 000 to
80, 000 people can be supphed WIth hot water ConstrueUon of the tank. plpmg and
controls 15 estunated at about 5600,000 and would result In equivalent natuml gas
savmgs ofabout $2-2.5 malhon per year The slgmficant advantage of thIS installation
IS that no electnclty IS requlred for pumpmg, relying solely on gravlty to supply tlu..
water The tank was prevIous)} announced for Informal bId propoc;alc; to three
qualified controctors One contraetor supphed an excepllonal proposal complete wnh
dro\\mgs .md l,.olour rendermgs

,



Two alternate locations have been selected and approved by the Mumclpal
government for location of storage =ervoir. Two optlODS for 2,000 mJ tanks were
cODSldered, above ground steel umk winch would 1Ike two months to erect or
underground concrete tank winch would take four IDODtbs to construct. There IS no
cost advantage of steel vs concrete. Techmcal advamages are In favour of the •
underground concrete tank not rcqwDng corrosIon pmtcction and Insulation wluch IS
an advantage for IODI term reliability and lower mamtcn8nce. However, there IS an
urgent need for an adchtlonal $45,000 reqwred for complenon of Siphon system
testmg and other test eqwpment for resource assessment

Two experts from internatiOnal Gas Consultants (IGC) VISlted Sakgas, Saktransgas.
border metenng statlODS. compressor station and other DIltUraI gas faculues to make
observatiOns and gather infonnatlon for the assessmeDI and recommendations for
rehabilitation ofthe DBtura1 gas transmiSSion systems. '

Tun KoenIg, Geologist ftom GeothcrDll8t ARCI Consultants, Geothermla Ltd and
Burns and Roe engmeers and geologuts made a three day trip to ZugdldJ to Inspect
the geothennaJ wells, gather mfonnation and meet with the Mayor. MUDlcipal
government offiCIals and prmclpals of several 1DBJ0f enterpnses whu:h Will ~
consumers of hot water. Geothennia Ltd. proVided a wealth of data and draWings for
Geothermex to analyze for assessment ofthe geothermalleSOlEe They also proVIded
a complete deSIgn package for the ex.panston for a Iargc greenhouse complex ""inch
was never completed. The city and the hoSPitalS and enterprises representatives agreed
to proVide mformatlon for preVIOUS and present conditlODS and future plans It Wtll be
necessary to perform flow and IIvect10n tests for resource assessment.

Several prelimmary draft proposals Cor rehabJlltation of selected 101l1S1 thennaI
stanons have already been completed by ARCI and several more proposals are an the
process ofdevelopment Inspec:t1on visits were made to Thermal StatIOns 27. 9. 10~ 2S
and the. Thlllsl Thermal Elcctnc Power Station. Additional prospects for proposmg
rehablbUlt10n projects will be developed tn greater detail for the fllUll report.

A VISIt was made to School No 36 (Grades 1-10) to see the new coal bunung bOiler
proVided by the UK know-how fund, eRE Group through Ashwell Engmeenng
ServJces The screw feeders, blowers, controller BDd instruments and boiler deSign
drawmgs were supplied from the UK. The boders (2) were fabncated an ThlllSl by the
firm Berlcom under license The first four are free, than 10% ofbolls cost to Ashwell.
The school IS five floors and many windows are broken and boarded up. badly In need
of weathenzatlon. They only run the boilers about five hours per day when there IS
electnclty to run motors for the screws, blowers and pumps and controllers One
boiler IS for the school and the other, not yet OperatlOuaIlS for the pollce bul1dtng ne't
door

The crushed coal they receive from Tlabub mme costs 85 Lans (68$) per metnc
tonne The operators have to screen the coal to 30-5 mm SIZC for rehable pertonnance
of the screw About 40% of the coal IS ICJected fines to keep from pluggang the screw

2
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EnvIronmental momtonng of flue gas CDUSSIOns arc measured for sulphur oXIdes
(SOx), mtrogenoxuies (NOx ), carbon monoXide (CO), and partlculate

We had very mterestmg discussIons WIth Nellie VeruJava, Energy Energy. from the
Tb1l1S1 Clean Coal Technology InstItute She IS involved in the UN·EC IMPACT
Program and working on apphcatl~ns for utilising Georgia coal They are ve 10JJi'ltS
mttrested In flwdtzed bed boIler appheatJon 10 recover over one mIllion of ~hlum
(calm) at Tlabuli They are also mterested an possible appbeatlon of coal slurry or
onmuJslon for transportmg the fuel These applicatlons may be more appropriate for
use m KutatSI or Western GeorgIa

TIns bnef report IS only a summary of lughlights ofa very busy and productive VISIt
A morc detailed trip report wIll follow

Prepared by John Hallberg, P
Bums and Roe Enterpnses Inc

,
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USAID EXIt IntervIew

FrIday, 7 June, 1996

A trIp to TbIhsl, GeorgIa began on Fnday, 24 for two weeks to work With ARCI
Consultants, the Burns and Roe local subcontractor on the followmg dehvery orders

DONo 11 TbdiSI Dlstnct Heatmg System Improvement Program
DONo 25 Zugdidl Geothermal Assessment

As a result of work accomplIshed durmg the March tnp to Tblhsi and ZUgdidl ARCI
submItted proposals for consultmg servIces to prepare several detatled rehablhtation
projects for both delIvery orders They also submItted proposal cost estImates for
performmg necessary geothermal well flow tests for LISI depOSIt 10 TbdlSl and
ZUgdldi thermal water depOSIt resource assessments

Objectives accomplIshed dunng tms tnp are the follOWing
• ReVIew, clarIfy and expand on ARCI proposals
• Prepare Table of Contents and outhnes for reports
• Define work tasks for prepanng reports
• DISCUSS proposed pliot metenng projects

ARCI submItted nme proposals for d1stnct heatmg system projects for TbIlISI

1 Thermal Station No 9 RehablbtatIon,
2 MaternIty HOSpItal No 5 Heatmg system expanSIOn,
3 Greenhouse Project for Mental HospItal Boller Plant,
4 MaternIty HospItal No 4 BOller Plant and Laundry/Bathhouse,
5 Oncology (cancer) HOSpItal Cogeneration DIesel ProJect,
6 DecentralIzed heatmg boIlers for schools,
7 LISI geothermal proJect, Phase II - re-mJectton
8 Solar hot water system project for selected hospitals,
9 Pilot metenng project WIth decentrallzed cogeneratIOn

ARCI was asked to mclude two more proposals to summanze the balance of thermal
statIOns and hospitals for conceptual descnptIon of a few more potential tehablhtatIOn
projects and dISCUSS the long term strategy for preservatIon ot eXIstmg capItal
eqUIpment

PrelImmary Tables of Contents and outllnes were developed to gUIde wnt10g ot the
reports for USAID EBRD and World Bank In additIon a Simple workmg project
mIlestone and cash flow schedule and action Item hst were prepared The next
mIlestone IS to meet 10 Tbillsi sometime between July 26-August 9 WIth USAID
EBRD and Geothermta



The purpose IS to dehver a reqwred wntten handout presentmg the status and result of
assessment of the Zugdldl proJect, mcorporate comments and get approval to proceed
With the second phase Pre-loan assessment for EBRD In additIOn. meetIngs with
ARCI and other participants wdl be held to contInue preparation of the TbdlsI Dlstnct
HeatIng DONo 11 report

A slgmficant pomt of diSCUSSion was the selectIOn and survey of a potential group of
residential consumers m 4 fifteen-stoned hIgh nse apartment flat bUlldmgs for
mstallatlOn of a demonstration pdot metermg project Out of 350 famlhes, only five
dtd not agree with metenng for payment of guaranteed utilIty servIces The proposal IS

to mstall prepay electnc and gas meters and automatic read BTU (Kcal) meters for
heat and hot and cold water consumption An Important conSideration tor guaranteed
supply IS the need for back-up power and fuel supply owned and operated by a pnvate
enterpnse for tms experIment to be a success As a holdover from the soclahstlc
system people do not belIeve m much of what the government says and the prospect
for relIable electrICIty, gas and water supplIes dunng wmters IS a future hope As a
result, an mtegrated backup combmed heat and power source IS conSidered for thIS
group of bUIldmgs The guaranteed electnclty and water supply IS necessary for bOIler
fans. water pumps, controls, bwldmg elevators and hghtmg, fuel pumps, etc Diesel
OIl storage WIll be the backup fuel source

In order for the rehabIlitatIOn proposals to be economically JustIfied It IS necessary to
have finanCially solvent hosts for thermal and/or electncal loads Therefore the
pnmary objectIve has been and IS to seek out commerCial or entrepreneUrIal actlvltles
to proVide the revenue steam necessary to proVide the payback to support the
financmg of these projects For combmed heat and power (CHP) systems It IS also
necessary to have the thermal loads to prOVide a reasonably level dally load profile
An Important source for the thermal loads IS m the food sector for productIOn.
processmg and refngeratIOn

Lastly, a critical schedule concern IS to obtam the funds. equipment and constructIOn
needs for completion of flow tests of the TbIllsl LISI and Zugdldl geothermal resource
assessments These flow tests are a prerequIsite for quantlfymg of resources for EBRD
and multi-natIOnal bank financmg of these projects

Prepared by

John E Hallberg, PE

Burns and Roe Enterpnses, Inc
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ACrIQN ITEMS - THINGS TO DO

1 Questlomure for Zugdldl (let consumers do work)
2 Resldenual Survey m '!bIllsi (on dISk) - May be useful mformatIOn or quesuons
3 ZUgdldl dnnlong water - what projects?
4 Electncal Supply - Status of Ingun and Rtom ProJects?
5 Fiberglass pIpe - vendors mfo, poces, sources
6 Heat Pumps - Vendor mfa, pnces, sources
7 Solar Equipment - Vendor mfa, pnces, sources
8 Gas Turbmes - 1-5 MW - Hospitals, etc

5-20 MW - Thermal Statlon (Need vendor mfo 10 Russum)
9 Vacuum DegasIficatlon
10 Down-hole pumps argument
11 Proposal 10 - PotenUal Projects TS4 & 19 Umversity

TS17 & 44 Rehab? Cogen?

•

•

12

13
14
15
16
17
18
19
20

Proposal 14 - Long Term Strategy
A Capital preservation $/Gcal x 38TS = ?

B DIstrIbutIon Systems $/M x L = ?
Info on ZugdIdl World Bank Weathenzatlon Projects
Info on Zugdldl Jomt Venture Investments - German, etc
Info on ZUgdidI other doner orgamzatlons and actions
Info on MInIStry of Agnculture ActIVIties and data
Info on GE 100 MW Combmed Cycle Proposal - where?
Info on potentlal commercial consumers of heat and power
Info on Greenhouse Glass Substltute Plasucs
Quahficauons Package on Geothermla



1

2

3

4

5

6

7

8

9

10

Other

June 6, 1996

POTENTIAL COMMERCIAL CONSUMERS OF HEAT & POWER

FOOD TECHNOLOGY IN FORMATION

Greenhouses ~ products, tomatoes, strawberries, cucumbers, citrus, beans, etc

Mushroom Production - technology, equipment

Drying - vegetables, frUits, papaya, Onions, garlic, etc

Chicken - meat and egg production, refrigeration, heat and hot water

SilViculture - fish ponds

Refrigeration - Ice making, cold storage

Bakerres -

Dairy Products - Heat and Power, Refrigeration, Cheese Making

Meat Processing & Storage

Food Processing - cooking, canning, freezmg

Laundrres, Bath houses, Manufacturing, etc

•
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nOTEHIlHAJIbHbIE KOMMEPlJECKHE nOTPE6HTEJIH TEnJIA H
3JIEKTPO:iHEPfHH

HH~opM;mHJIno ~eBo:A TeXHOJlOnm

1 TerrJIHUbI - rroMH,llopbI, KJIY6HHKa, oryPUbI, UwrpYCbI, q>aCOJIb, H Jl:Pynle

2 fpH6bI - TeXHOJIOfHH, o6opyJl:OBaHHe

3 BblcynnlBaHHe - OBOInH, <PPYKThI, nanafuI, JIyK, qeCHOR H .llP

4 IlTHueBoJl:cTBo - rrpOH3BOJl:CTBO MSIca H .smu, 3aMOpa)l(HBaHlIe,

TerrJIOCHa6)1(eHHe H nOAalJa fop.sIlJeii BO,llbI

5 JIecOBo.llCTBO - npYJl: .llJIH pa3Be.lleHHH PbI6

6 3aMOpa)l(HBaHHe - npOH3BOJl:CTBO JIb.lla, XOJIO.llHOe xpaueHHe

7 MOJIOqHOe rrpOH3BO.llCTBO - ChIp, MOJlORO, TenJIOCHa6)1(eHHe H

n0Jl:alJa 3J1eKTp03HepfHH

8 XJIe60rreKapIUI

9 MRcorrpOH3BOJl:CTBO, xpaHeHHe

10 IlHmeBaH npOMhIIIIJIeHHOCTb - npHfOTOBJleHHe, KOHcepBHpOBaHHe,

3aMOpa)l(HBaHHe

!lpyrHe

TIpalJe'tlHble, 6aHH, npOH3BO.llCTBO
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DELIVER ORDER NO 2S
GEOTHERMAL DISTRICT HEATING

ZUGDIDI, GEORGIA

TABLE OF CONTENTS
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fpa4Jmc 4JHHaBcHpOBaUHJI

28 05 1996

3yrllHllH 5911-01
HacocHoe o6opy,noBaHHe CTaHUHH
3neKTpoo6opynOBaHHe
06opy,noBaHHe ,nJHI Harropa CKBCUKHHhI
Pacrrpe,nenHTenhHhIH Tpy6orrpoBo,n

I MOHTroK
5 He,nenh
$114 500

ITIpoBepKa
8 He,l.(eJlh
$ 54 100

IIepBhIH: STurr
ApcH. nOllSUlIUqa 1. lleH:CTBH8 1.2.3/
5 HeneJIh
$8410

BTOP0H: STurr
nOllSallaqa 2. lIeiicTBH8 4.5
(nollSalIa'LJa2+3. HIOnh 24-aBr 9)
9 He,neJlh BCTpeqa C EBRD,
$33345 USAID, BREI, ARCI

feoTepMluI

•

•

T6MnJICH 5925-01
PeU6HJlHTauMoHHaH CKBroKHHa N 1-L
Pea6 CKB N 5-T. KJIanaHhI / IlpoBepKa / CXPOHT -pesepByap+Tpv6 +KOHTP
4 He,l.(eJlM 5-8 He,l.(eJlh 16 He,l.(eJlh
$29 000 $16 000 $599 000 no ueHaM 1995 rOlla

MIOJlh 24-aBf 9
BCTpetIa c USAID

APCI1 - 9 npellJIQ)KeHMH
12 He.lleJlh
$35390



PER CAPITA POWER CONSUMPTION 1989

23,700 kwh Norway
16,000 kwh Sweden
10,900 kwh USA
6,800 kwh Germany
6,700 kwh France
5,600 kwh Soviet Umon
3,600 kwh Georgia

June 6, 1996

•

o-50 kwh/month 3.1 c/kwh
51 - 130 kwh/month 4 1 c/kwh
131-+ kwh/month 49 clkwh

350 Famlhes
d..i
1575 Persons

Natural Gas

1995 was $80 / lOOOm'
June 1996 $65 /lOOOm'

No.2 Diesel Od

-+...
Heat

$22 70 - $24 60 / Gcal
$1844 - $2000 / Gcal

•$200 / Tonne -+

Water CODsumptJon

120L I Day Hot
225U Day Cold

Heatln& Demand

1200 wI Person In TbUISl

1900 Hrs I Year

$34 50 - $36 00 I Gcal

•
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IIoTpe6JIeHJre 3JIeKTp03HepfHH no lIaHHbIM 1989 Ha l1,YIIIY

HopBerHH - 23 700 KBT/lJaC
IIIBeUHH - 16 000 KBT/ lJac
CIliA - 10 900 KBT/lJaC
fepMaHHH - 6 800 KBT/ lJac
<1>paHl(HH - 6 700 KBT/lJaC
CCCP - 5 600 KBT/lJaC
fpy3HH - 3 600 KBT/lJaC

0-50 KBT/ lJac/ MeCHl(
51-130 KBT/lJac/MecHU
131--- KBT/ lJac / MeCHl(

3 1 ueHT/KBT lJ
4 1 ueHT/KBT lJ
49 lleHT/KBT q

350 ceMeH x 45=1575

IIPHpol1,HbIM faa
B 1995 - $80/ 1000 M3---------
I1IOHb 1996 - $65/1000 M3 ---

TenJIo
$22 70 - $24 60/fKaJI
$1844 - $ 20 OO/fKaJI

•

•

N 2 LIH3eJIbHoe TOIIJIHBO
$ 200/T -------$34 50 - $ 36 00/fKaJI

IIome6JIeHHe BOlIbI
120 JI/.lleHb - rop5llJ
225 JI / .lleHb - XOJIo.ll

OTOIIJIeHHe
1200 BaTT/qeJI B T6HJlHCH
1900 lJac/ ro.ll
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USAID EXit IntervIew
Friday, 9 August 1996

A tnp to TbI11S1, GeorgIa began on Tuesday, 23 July 1996 for 11 days to work With
ARCI ConsultIng, the Bums and Roe local subcontractor on the folloWIng dehvery
orders

DoNo II - TblllS1 DistrIct heating System Improvement Program
DoNo 25 - Zugdldl Geothennal assessment

The purpose of thiS tnp was to meet wIth EBRD to present findmgs of Zugwdl
Geothermal Phase I prelImmary assessment, diSCUSS EBRD loan requIrements, and
contmue preparmg Tblhsl DIstrIct Heating rehablhtatlOn proposals

Other than prelImmary data gatherIng and preparatIOn of a testmg cost estImate, ARCI
has not yet been authonzed to work on Zugdldl However, ARCI has been released to
prepare deSIgn and cost estimates for three TbI1ls1 dlstnct heatIng thennal statIon
rehabilItatIOn projects Mam focus has been dIrected to develop annual electncal and
thermal load profiles and obtam vendor data and budgetary cost estImates and prepare
conceptual deSigns and space layout reqUIrements

•

TechnIcal reports and drawmgs contammg ongmal data and deSIgn mfonnatlOn
descnbIng the Zugdldl geothermal resource and distrIbution systems were obtamed •
from Sakburgeothemlla dunng the last trip and translated from RUSSian to EnglIsh
Based on review of thiS mformatlon, dISCUSSIOns WIth GeorgIan geologIsts and Visual
mspectlOn ofwells, GeothermEx submitted a partIal prelImmary report on 25 July

A very Important recommendation IS that flow and lnJectlOn testmg should be
conducted m order to make a reahstlc assessment of the potential magmtude and hfe
of the geothermal resource About $250,000 IS estimated for the program of whIch
more than half Will be for permanent mstalled matenals and equipment If this testmg
cannot be done for the EBRD pre-loan assessment, then the Zugdldl project may have
to be extended In two or more phases WIth some of testmg bemg mcluded dUflng a
limited first phase utilIZatIon of hot water for schools and reSIdential consumption
Burns and Roe and ARCI Will evaluate and present by rmd-September a strategy for
development of project

As soon as ARCI starts workmg on the Zugdldl proJect, speCIalIsts WIll gather local
mtormanon reqUired as part of market survey to determme reSidential and commerCIal
demand forecasts for thermal energy and revenue reqUIrements ThIs will mclude
detennmatlOn of ownershIp structure and relatIOnshIp for mstltutlOnal and commercial
enterprises

A specIficatlOn and reqUIsItion for purchase of a computer and "Heatmap" software
program for modelIng the ZUgdldl wells and distrIct heatmg dlstnbutlOn system has
been prepared •



•

•

•

By mId September ARCI and Bums and Roe will IdentIfy several more cntIcal
heatmg supply rehablhtatlOn projects for Tbdisl under Dehvery Order No 11
procurement budget which can be Implemented by wmter thiS year Some possible
examples are

• MaternIty HospItal No 5 - repaIr two gas fired hot water bOllers, mstall plpehne to
orphanage, repalr heatmg dlstnbutlOn Benefits lugh vlSlblhty to pubhc,
additIOnal revenue for hospital from state

• Maternity Hospital No 4 - reconstruct two bOilers, construct pubhc laundry and
bath-house Benefits high VISibIlity to pubhc, additIOnal revenue for hospital from
pnvate CitIzens

In addItIOn, the followmg actIVItIes wIll be worked on over the next eIght to twelve
weeks

• Prepare DelIvery Order No 8 CompletIOn report
• Imnateltmplement CrItIcal heatmg supply rehabIlitatIon projects for TbI1IS1 wmter
• Complete proposal and cost estimate for pilot metermg project
• ImtIate LISI geothermal flow tests
• Complete TbI11SI dlstnct heatmg rehablhtatIOn proposals
• LocaUfunds for Zugdldl flow tests
• Prepare and dlstnbute Zugdldl market survey questIOnnaIre
• FmalIzmg DelIvery Order No 11 TbIllSl Dlstnct Heatmg RehabIlItatIOn

PrelImmary Draft Report

Vendor support for eqUIpment data and pncmg has been good However, the tIme
dIfference and commurncatlons problems make It dIfficult to obtam mformatIOn from
TbIhsi qUickly It IS much eaSIer to communIcate WIth US and European vendors from
the US to gather needed data and send It to ARCI m packets

The ne'Ct tnp to Tbl1ISI IS scheduled for last week of October or early November to
tollow up, aSSIst and expedite the prevIous discussed actIvities

Plepared by
John E Hallberg P E
Burns and Roe Enterpnses, Inc



Meetm~ Notes
Tuesday, 30 July, 1996

A meetmg was held at the MetekhI Hotel at 7 PM to discuss status of USAID Dehvery
Order No 25 - ZUgdidI Geothermal Project assessment for EBRD fmancmg

Attendees.

•
Lars Hultm
John E Hallberg
Alexander Arobehdze
Ivane ZazaShVI1I
DaVid Bakashv1l1

European Bank for ReconstructIon and Development
Burns and Roe Enterpnses
ARCI Consultmg
SAKTRANSGAZ
SAKBURGEOTHERNnA

The purpose of the meetmg was mtended to present to EBRD our fmdmgs dunng the first
phase assessment However, ARCI has not yet been authonzed to proceed WIth therr scope of
work Therefore, a bnef summary of prelImmary work accomplIshed to date was presented
The prehmmary report for EBRDIUSAID review Will have to be submItted later tms year

We first discussed the problem of trymg to detenmne the present organizatIOnal structure and
cham of command of VarIOUS departments mvolved m geothermal energy ARCI ConsultIng
Will descnbe the ownershIp structure and mstltutlonal reforms In the prehmmary report As
understood at thiS time, ownershIp IS pnmartly state, With diVISion of responslblhty mdlcated •
as follO\\'s

30% SakburjWothemua
ExplOItatIOn
Care of90% of geothermal wells
Own two dnllIng fIgS

50% MUnICipalIty
DistnbutIOn

20% Geothemlla. Ltd (Quasl-pnvate)
OperatIOn

As discussed durIng thIs meetmg, the followmg EBRD cntena and suggestIOn should apply
to the Zugdldl geothermal dIstnct heatIng project

1 Fmancmg IS for pubhc project ($10 mtlhon millimum)

2 Loan IS to the Government With guarantees through MInIster of Fmance

3 The Mmlstry of Energy shall declare the Zugdldl geothermal dlstnct heatmg rehablhtatlOn
project as a pnonty •



4 It IS suggested to mcorporate the majority of resource testmg expenses withm the project
• cost as part ofnormal startup testmg

5 It IS suggested to propose ownershIp structure by means of Jomt Stock Company with
51 % mInimUm government ownershIp It wIll be advantageous to mclude the thermal
recipient commercIal enterprises to partICipate An example IS the Jomt venture German
GeorgIan tea factory

7 A busmess plan with thorough market research as backup shall be submItted

8 Some terms of the loan
• Interest rate - 1% above LIBOR, vanable
• One percent front end fee
• One percent mterest on unused funds
• PerIod ofloan - 15 years
• Interest payment due ImmedIately upon sIgnIng
• Up to two year grace penod for pnnclpal payments while project IS completed, ready

to operate

•

•

9 If project IS not selected for pubhc financmg, a backup strategy shall be mvestigated to
seek private project financmg from EBRD and other sources EBRD wIll only proVIde
35% financmg With $10 millIon mmimum loan for pnvate projects This means a $30
mIllIon pnvate development project pOSSibly mcorporatmg secondary financmg for the
large thermal host enterpnses It would help to find foreIgn mvestment through Jomt
ventures of a large holdmg company to secure thiS sum of Investment However, the
potentIal returns from the enterpnses revenues could be very attractIve to mvestors, and
e'<port of qualIty food products could secure badly needed hard currency for Georgia



USAID Dehvery Order No 25
ZUgdldi Geothermal Assessment

Status 30 July. 1996

IntroductJOn.

• The government of the RepublIc ofGeorgIa has requested that the EBRD asSIst 10
prepar10g a dIstnct heat10g prOject for ZUgdidi to utIhze geothermal energy

• The EBRD funded a study "Geothermal Resources 10 the Repubhc of GeorgIa"
by the IcelandIc firm ofVlrklr-Orktn't Consult1Og Group Ltd of ReykJavik
whIch 10cluded a dIscussIon of the resource at ZUgdldl

• USAID has agreed to fund a pre-loan assessment by Bums & Roe EnterprIses Inc
and ItS subcontractors to undertake specified tasks

Scope ofWork - Phase I

• ReView eXlst10g documentation
• Quantify geothermal resource
• Prepare dIstnct heatIng system deSign
• ReSidential and commerCial demand forecast
• Conduct market survey
• Prehmmary financIal analySIS
• Ownership structure - 1OstItutIonal and commercIal
• Prehmmary nsk analysIs

Prehmmary Results

• Two tnps were made to ZUgdldl (October. 1995 and February 1996) by Bums &
Roe. ARCI and Geothenma

• Geothermal wells were Visually Inspected
• Techrucal reports and drawmgs were obtamed and translated lOto EnglIsh
• MeetlOg were held With government, IDUDlclpal and commercial enterpnse

offiCials
• Prehmmary data was submItted by entities
• PrelImmary report prepared by GeothennEx
• Flow test deSign and cost estimate prepared

Fmd10fjs and RecommendatIOns

• There IS great potential for developlOg the resource
• There IS great potential for develop1Og the commerCIal enterpnses as thermal

consumers to finanCIally support the financmg
• A testmg program as recommended by Geothermex must be Implemented to

quantIfy the resource before contmumg WIth the detaIled assessment

•

•

•
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•

•

USA Humanitarian Aid to Georgian Energy System

Energy deficIency m GeorgIa turned mto an unsurpassable problem Durmg summer,
when there IS heat and floods, the country has some hydro power supply, but as soon
as the flood IS over and wmter comes. electrICIty IS supplIed to the populatIon dunng a
few lImIted hours Nobody knows for how long thIS situatlOn IS gomg to last, nobody
knows when to expect a slgmficant change

Though It IS well known that a lot of money (loans and humamtanan aId) has been
spent for energy purposes dunng the last few years, If we consIder only sums granted
by the US government, It IS already a consIderable amount

USAID, Agency for InternatIOnal Development IS the general coordmator of
Amencan humamtanan aId The Agency employed a US company "Burns and Roe"
to accomplIsh a program of studIes and some part of rehabIlItatIon work In 1994 aId
of 4,5 mIllIon dollars was aSSIgned for the asSIstance program a part of whIch was
used to purchase matenals and equIpment, whIle the rest of the sum was used to
prepare tender documents for three projects

1 Water Treatment FacIltty for TbIlISI Power Plant.
2 Condenser Tube Cleamng System for TbtliSI Power Plant,
3 Replacement of turbme and governor at RlODl Hydro Power Plant

The tender documents were prepared In accordance WIth the rules of European Bank
and World Bank and mclude techmcal and legal parts

The program financed by 1995 budget mcluded a study of TbIlISI dIStnCt heatmg
system "Bums and Roe" repaIred bOIlers for Matermty HOSpItalS N 4 and N5, CIty
Mental HospItal and Bums Center ThIS program IS planned to be contmued m 1996

The company also studIed the pOSSIbIlItIes of heatmg TbI11S1 reSIdentIal dIstnCtS by
means of geothermal energy There IS an opmlOn that tills way It IS poSSIble to heat
reglOn WIth 120 000 populatIon In TbIhsl

SImIlar studIes were carned out m the CIty of ZUgdidi ZUgdldi mumcipahty IS ready
to dIrect some funds to heat ZUgdidi schools and hOSpItalS by means of geothermal
water It IS even more promIsmg to use geothermal water for mdustnal purposes

"Burns and Roe" speciahsts WIll also study the gas supply system (condItIon of the
plpelme and the pump statIons) and prepare techmcal documentatIOn Thts problem IS
common for GeorgIa and Arrnema

The company performed mspectIOn and venficatlon program and prepared mspectIOn
documents for Umt N 10 at TbI1ISI Thermal Power Plant

"1VI



At present the Issue of allocatIOn of large loans for GeorgIa by World Bank and
European Bank IS bemg dIscussed The loans wIll be used for rehablhtatlOn programs •
of Umt N 10 (Tb111S1 Thermal Power Plant) and hydro power stations The hydro
power plants selected for rehabilItatIOn program are Khraml 2, Tklbuh, LaJanurl and
Vartslkhe "Burns and Roe" specmhsts worked out several optIOns of the projects

There are also plans to rehabIlItate GeorgIan power network The FeaSIbilIty Report
for thIS project was also prepared by "Burns and Roe" And even thiS IS not a
complete hst of"Burns and Roe" actIvity III GeorgIa

Galya Gotoua, Reporter

"Drom" (TImes) -TbIlISI, GeorgIa
ArtIcle publIshed 23-26 July,1996

•

•
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USAID EXit Interview
Friday, 22 November, 1996

A tnp to TbIhsI, GeorgIa began on Fnday, 1 November to work wIth the Burns and
Roe Enterpnses Inc local staff and ARCI Consultmg, the local subcontractor
consultant engmeers on the followmg USAID delIvery orders

DONo 11 - Tblhsl DIstnct Heatmg System Improvement Program,
DONo 25 - ZUgdidl Geothermal Assessment

The mam purpose for thIS tnp was to reVIew and mitIate several CrItIcal heatmg
supply rehabIlitatIon proposals IdentIfied by last September and detailed by ARCI for
completIon thIS wmter TIghter procurement reqUIrements by USAID for GeorgIa WIll
lengthen the tIme for Issumg purchase orders to contractors and sIgnmg of contracts
Therefore, It IS not lIkely that these heatmg projects WIll be completed thIS wmter A
summary list of recommended proposals WIth descnptIOn IS attached

ARCl was gIven partIal authonzatIOn m mId October to begm work on ZUgdldi
assessment A survey has been started for makmg an assessment of eXIstmg wellfield
eqUIpment, wellhead valve trees, dIstnbutIon pIpmg and consumers faCIlItIes
HIstOrICal background of the ZUgdidi geology and geothermal development has been
completed and much ongmal data has been obtamed "Geotherrnex", the "Burns and
Roe" subcontractor provIdmg geology expertIse, submItted a questIOImalfe for
l11ventory of geothermal test eqUIpment and geochemIstry test reqUIrements for
GeothermIa to prOVIde answers Much capabIhty may be avaIlable m GeorgIa from
SakburgeothermIa or Sakgaz Smce there are no USAID funds prOVIded for testmg, It
IS cruCIal for the preparatIOn of a credIble assessment of the resource that at least the
most rudImentary tests could be conducted, to be momtored by Geothermex
Reference IS made to the last USAID eXIt mterview memo dated Fnday, 9 August,
1996 WIth attached EBRD meetmg notes dated 30 July, 1996, to aVOId repetltlOn

Prepared by
Jolm E Halberg P E
Burns and Roe Enterpnses Inc



Meetmg Notes
Wednesday, 20 November, 1996

Attendees
Caryle Camnusa, Development Coordmator

U~AID /Caucasus/ TbtliSI
Zurab MenteshashvIh, Manager, BREI TbIlISI
John E Hallberg P E, Task Leader

Subject DONo 11, TbIlISI DIstrIct Heatmg System Development Program
"Cost effectIve solutIOns for meetmg cntIcal emergency heatmg needs by means
of rehabIlItatIOn "

"ProvIde CrItiCal needed spare parts and matenals"

DISCUSSIOn
The purpose of thIS meetmg was to coordmate WIth USAID - TbIhsl to present several
rehabIlItatIOn and maIntenance proposals for approval to use USAID funds, whIch are In
place, to meet cntical heatmg needs for thIS wmter Ms Cammisa was mformed that
BREI Tbilisl Just receIved a summary of USAID changes m approach to procurement,
outlmmg key reqUIrements and Issues Because of the requIrement for all procurement
actIvitles to be executed In Washmgton, DC, It IS unlIkely that any of thIS work can be
completed for thIs wmter

•

Ms Carnmlsa addressed the USAID focus on how these small rehabIlitatIOn projects can •
contnbute to the market development of the GeorgIan economy m that It gIves local
contractors the opportunIties to gam expenence m free market actiVItIes, such as
competItIve bIddIng, negotIatmg, contracts, and mternatIOnal procurement It also
contnbutes to bUSIness development and local employment

Ms Cammisa was shown the EnglIsh translatIOns of deSIgn documents of several
proposal~ prepared by ARCI Consultmg, the BREI local subcontractor, m Georgian
However, the ongmal documents have not yet been prepared m typewrItten form SUitable
tor submittal to contractors as tender documents ARCI IS awaltmg BREI authonzatIOn
based on USAID approval, unless the new procurement gUIdelmes reqUire thIS work to be
completed m Washmgton, D C

Ms Carnmisa expressed concern about the amount of time the new procedures WIll take,
that nothmg IS lIkely to be accomplished for thiS wInter, and that It IS Important to
mamtam USG aSSIstance VISIbIlIty at thIs tIme Also, she wanted to know what the cost
impact WIll be for these addItIOnal layers of admI1l1stratIve mvolvement She was
mformed that each procurement speciahsts tnp to TbIhsi would add about $8000 per trIp
m travel, lodgmg and per dIem and at least two tnps would be reqUired Mr Bin SmIth,
USAID, Manager - Transcaucasis Energy Programs from RegIOnal Office - Yerevan WIll
be m TbllIsl next week Ms Cammisa SaId he IS very mterested m the magmtude and
senousness of the heatmg problems m TbIhsI, and they plan to dISCUSS these Issues and •
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ViSit some of the thennal statIOns, and wanted suggestIOns of where to go BREI offered
to bnng ARCI and show them two or three of the largest and newest multI-millIon dollar
tacIhttes whIch haven't operated smce 1991, haven't been preserved, and have sustamed
substanttal damage

Ms Cammisa stated that she Will dISCUSS the procurement Issues WIth Mr Sffilth She
said that the US Embassy may have an mterest m expeditmg some of the wmter 96-97
rehablhtatlOn work She also requested BREI to attend the Ee coordmatlOn meetmg on
Fnday, 22 Nov at 10 30 AM to present a general overVIew of the work BREI IS domg m
Georgia She stated that representatives from USAID, World Bank, UK, Gennany,
Hagler BaIlly and somettmes other contractors attend She would lIke to see BREI
become more Involved m these meetmgs and WIll be m regular contact WIth Mr
Menteshashvl1I about future meetmgs

Notes prepared by
John E Hallberg P Eo..

Semor Mechamcal Engmeer
Burns and Roe Enterpnses Inc

w/attachment

cc USAID, per request
Zurab MenteshashvIh, BREII TbIhsi
Douglas Tuckhorn, BREII D C
Glenn FICk, BREII DC
Sam Gerges, BREI/ D C



SUMMARY
Wmter 1996-1997 Heatmg System

RehabilItation Proposals

Descnptlon

1 School No 169 - Install a decentralIzed hot water heatmg
system wIth gas fired hot water bOIlers, preassembled and skId
mounted III an outdoor water proof metal enclosure

Benefits lugh vlSlbIhty to pubhc, heated school rooms for cluldren,
bUSIness development for GeorgIan contractor, substantIal energy
saVIngs, usmg cleaner burnIng gas vs more expenSIve dIesel 011

2 School No 182 - Install a decentralIzed hot water heatmg
system wIth gas fired hot water bOIlers, preassembled and skId
mounted m an outdoor water proof metal enclosure

Benefits hIgh VISIbIlIty to publIc, heated school rooms for chIldren,
bUSIness development for GeorgIan contractor, substantIal energy
saVIngs USIng cleaner burnIng gas vs more expenSIve dIesel 011

3 Matermty Hospital No 5- repaIr two gas fired hot water bOIlers,
repmr gas supply pIpIng add gas meter

Benefits hIgh VISIbIlIty to pubhc, addItIOnal revenue to the hospItal
from state, busmess development for local contractors, energy savIngs
USIng clean burnmg gas

4 Matermty HospItal No 4 - repaIr two gas bOIlers and pumps, repan
water ,>oftener eqUIpment, dIstrIbutIon pIpmg, msulatIOn, add meters

1/-22.-%

Budget
Estimate

$ 14,589

$ 14,589

$ 9,600

$8,789

•

•

Benefits hIgh VISIbIlIty to publIc, addItIonal revenue to the hospItal
from pnvate CItizens to pay for fuel, energy savmgs usmg cleaner burnmg
gas vs more expenSIve dIesel 011, pnvate sector bUSIness development

5 Burn Hospdal- InstallatIOn of solar collector hot water supply system $ 25,320

Benefits hIgh VISIbIlIty to publIc, energy savmgs by reducmg
consumptIOn of natural gas and dIesel OIl, no envIronmental
emISSIons, busmess development and employment

•
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6 Llsl Geothermal Well Thermoslphon - completIOn of plpmg, repaIrs $45,000
to wellhead tree valves, mstall mstruments for momtormg resource level
and draw down dunng changes to productlOn flow

Benefits hIgh VISIbIlIty to publIc, Improve and mcrease hot water supply
to LISI dlstnct, obtam flow test data for next phase development, busmess
development for local contractor, employment, no use of fuel or power, no
envIronmental pollutIOn

7 Thermal StatIon No9 -PrOVide substantIal contract maIntenance support $ 50,000
and matenals to repau bOIlers, controls, eqUIpment and plpmg, to be able to
operate the plant and supply heat to central TbIlISI government bmldmgs,
pnvate busmess, banks and schools

Benefits very hIgh VISIblhty, gam attentIOn for pnvatlzmg thIS energy
supplIer, show profitabIlIty of thIS faclhty as mcentlVe to finance
proposed $ 5,500 000 rehablhtatIOn, cogeneratlOn repowenng and power
and heat metenng project



USAID EXIt IntervIew
FrIday, 14 February, 1997

A tnp to Tblhsl, Georgia began on Fnday, 31 January to work WIth the Burns and Roe
Enterpnses Inc, local staff and ARCI Consultmg, the local subcontral-tor Consultant
engmeers on the followmg USAID dehvery orders

DONo 11-Tbl11s1 Dlstnct Heatmg System Improvement Program
DONo 25 Zugdldl Geothermal Assessment

Status DrD,n. No,ll
Seven of nme project design proposals were completed last November 1996 of which SIX
were mtended for wmter heatIng systems rehabilItatIOn work BREI IS awaitmg approval
from USAID to Issue a purchase order to ARCI for ConstructIOn management services for the
SIX projects (see attached lIst) Because of tightened purchasmg reqUirements, thIS work WIll
not he completed for thiS wmter ARCI IS stili awaItIng a purchdse order tor pn.pdrmg the
DONo 11 rehablhtatlon proposals before completmg the remammg two sub·ta~k Icports

One sub-task required by USAID In the dehvery order IS to prepare a design proposal for a
pIlot metenng mstalldtlon and program for bllhng, payment and control of energy
consumptIOn (for electne-Ity, gas, heat and water)

It was rumored last year that another metermg project was bemg Implemented In TbthC\1
USAID Informed BREI thiS tnp that the World Bank was finanCing a metermg proJect
Subsequently, Hagler BaIllY mdlcated that TACrS/KANTOR With NRECA had an otfice at
Sakenrgo BREI had a meetIng With NIKOS TSAKALIOIS of KAN lOR and found out that a
metenng project started October, 1996 and Will be completed by July, J997, With mformc.ltlOn
gathermg to follow TIns metermg project IS titled "Payment DIsclplllle and Fmancial
Management m the GeorgIan Electracity Sector" The part of metermg program for TbIhsl
mvolves 200 resldentIaJ familIes and 6 commercial establishments In KRTSANISI dlstnct
fhis example ot haVIng to dig tor mformatlOn Indicates a need tor better coordlllauon and
sharmg of mtormatlOn about projects In Georgia

Status of D,O, No,25
ARCI completed Phase I and sub-tasks I and 2 of Phase II They dre ~tlll c.lWdltmg a pUf(..hc.l~e
order for thIS work The remamIng sub-tasks and Phase III report entatls the 10l-al survey
work, welltield assessment and mmlmal testmg With Geothermex \\dlheld engmeer
presence ThiS work WIll Include preparation of busmess plans, tinanc1c.l1 analySIS and
presentation of necessary reforms for government restructurIng, leadmg to support of Jomt
ventures and/or prIVatizatIon ofcommercIal Enterpnses as requued by EBRD

As soon as purchase orders are Issued. a tnp to Zudtdl by BREI, ARU, Geothen11ld and
Gothermex wIll be scheduled. hopefully by AprIl. 1997

Prepared by
John E Hallberg P E
Bums and Roe Enterpnses Inc

•

•

•



SUMMARY
Wmter 1996·1997 Heating System

Rehabilitation Propo»ab

Des.:rlptlon

1. School No 169· mstall a decentrahz.ed hot water heut1n~

system With gas fired hot water bollers, preassembled and skid
mounted man outdoor water proofmetal enclosure.

Benefits high vIsibility to pubhc, heated school rooms for chddren,
busmess development for Georgian contractor. Substantlcd «:m..rgy
savmgs, usmg cledller burmng gas vs more expensive dle~f 011

2. S.:hool No 182 - ll1stall a decentrahzed hot water heating
system With gas fired hot water boilers, preassembled and skid
mOWlted lD an outdoor water proofmetal enclosure

Benefits· high VJslblbty to pubhc, heated school rooms for chJldrr:n
busmess development for Georgian contractor, substantial energy
savangs usmg cleaner bunung gas VB more expensive dIesel od

3. MMternlty Hospltld No 5· repwr two gas fired hot water both.rll.
repair gas supply plpmg add gas meler

BeDefitl: high VISlblbty to public, addtuonal revenue to the hospllal
trom blatt, buslOess development for local \..Ontrw.tors, tnergy wvmgll

Wlmg cleun burnm~ iU.

J/-2Z. -%

Budget
Eltlmate

$ 14.589

$ 14.589

$ Q.600

s. Burn Hospital- mstallatlon of solar collector hot water supply sy~t~m S 25,320

r I
II
I
I
I

Ii
I

4 Maternity Hospual No 4 • repair two gas bollers and pumps. repc11r
water sottener equipment, distribution plpmg, msulauon, add meter~

BenefiC!.: high Vl~lbl1lty to pubbc, addltlOn.l1 revenue to til" hU'11110.&1
trom pnvate Cltlams to pay for fuel. energy savmgs usmg cleaner hurnm~
gas Vl> more expensIVe diesel od, pnvate sector busmess developmem

Benefits: iugh VISibility to pubhc, energy savmgs by redUClOl:\
consumption of natural gas and diesel 011, no environmental
emiSSIOns, busmess development and employment

$8.789
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6. LISa Geotherm.l. Well Tbermoslphon - completion of plpmg, rep.llrs $45 000
to wellhead tree valves, mstall mstruments for momtormg resource level
Wld draw down dunng changes to producuon flow

Benefits: high vlslblbty to pubhc. Improve and Increase hot water "u~~ly

to LJ~1 dlstnct. obtam flow test data for next phase developmel1l hU"1ll1. ""

development tor local contractor, employment. no w.e ot tuel or pO\\l.r, no
enVJroMlente11 pollutIon

7 Thermael Maetion No9. -Provide substantial contract mamtcn.am.c \Uflllnrt ~ ~n (lun
ollld mc1tenals to repair bollers. controls, equipment and plpmg, to ~ .able to

operate the plant and supply heat to central Tblhsl government bUl1Jmgl»,
Private busmess. banks and schools

BeDelits very high Vlslbl1lty, gam attention for prlvatlzmg thl~ cncrgy
supplier, show profitability of thiS faclbty as mcentave to finance
proposed $ 5.500,000 rehabdltatlon, cogeneration repowermg Wld power
dIld heat metermg project

•

•

•
Z! f.
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Number of Pagej (tndudmg cover sheet) ..J

near Doug

WI:. l.ould Identity and develop/or partICIpate 10 varIous proJel.ts at dlUclem ::'Luk::. ..U1U uUl.l.llon::.
Our 111.1111 Iud\. 01 l.ompelem.e I!) 10 upprodl.h to potentIul mVI.::.lor::.
OthLrwlse we can mitIate many different projects whIch wIll be highly benetil.l.ll trom tilL pomt
ot view ot reform policy / enVlfonment, energy savmg and efficiency, and could (.Ontocm \\!th
plan~ and mtentlOn~ of dIfferent mtematlOnaI agenCIes mcfudmg restructurmg pCl\atlzatIOn etL

Ihgh quallticatIon dnd relatIons of our engmeers are the valuable d::.::.el::. ",Iudl ::.hould be uullL.t..u
to (ulll.xt~nt Tlu..y hc.1Vl. PdrtIl.JPc.1tl.d In lllc.1.ny proJect~ and have a good lno\\ kugl. III mum
,....pt.ct" ofenergy '>ector

Let me gIve you ~ome examples

) Rc..powcrmg of old G.UdclbdDl umb
TI1I', 1~.1 Tuuur Mlklashvlh's Idea With kmd assistance of John Hallberg he h.l ... dOI1~.l
prelimInary evaluation

l)C~Ulpt10n

Ihue IS .l grc.lt d~til.lt ot base power In Georgian power system whJl.h IS one ot the m•.un
oh"'lc.1dc..~ on thL WclY to country's development Base power IS produced at Gardaham Thermal
Power Plant (GTPP) by old steam turbme umts #3 and #8 (capaclty -120MW each) and a ne\\
lImt #9 (250-300MW)
fhe old umts are In a rather poor condItIon and have lowetticlency Rehablhl.lllOn ot umt # I0 l~

underway but thl:> will be insuffiCient to meet the country s need for b~e pOWLI

It 1" prnpo...ed to rccon~truct one or ~everal old umt(s) mto a combmed cycle plant(s) bv
dl ...mantllllg and replul.mg the old obsolete bOller(s), addmg new ga::. turblllc gl.nl.r.llOr::.



flus Idea l~ new and has not been considered by Sakenergo or Government However It IS very
hkely that soon It will become popular, smce It IS m hne with mternatlOnal practice and has
especially many advantages m our particular case

• Ihe project will reduce the great deficit of base power m GeorgIan ElectrIc Power System
by 150MW (per one umt)

• The efficiency ot the resultmg plant will be much higher then that of eXlstmg umts (more than
50% vs eXlstmg 30% )

• The proJect can utlhze the eXlstmg steam turbmes, eXIstmg plant facIlities and c..onstrULtions
• Wt. c..•.111 probc.lbly c.lpply expenence ofB&R gamed from RUSSIan study tv-o Yl...u .. .lgo
• The c,pcctl.d ca"h flows of the project and companc;on WIth other optIOn" "hO\\ till.. Jugh

profitabIlity of our proposal

I hc.lvl. mentIOned thiS Idea to BIll ~mlth who wa~ qUite mtereMed and told thc.lt II '-lA IL.> \\ ..I11l~ 10

111.lll. It~ ..U.. tlvlty 'vIMble' The USAID funded feaslblhty ~tudy for thl. propo~1.l1 Proll..l.t l.Oulu lx.
highly vl~lblc

Now thiS must be even more true. smce the recent matter With Transgaz has not added mUl.h to
po~lt1ve vIslbl1uy ot AID

•

2) Thlll'l he4\t-power plant study
fhl'; IS a 16MW old heat power plant which supphes power and heat to a ~mall ul~tm.t 111 thl..
l.entel of l.Ity It IS now a government owned Jomt stock company, 50% ot share~ \\111 be ~old m
neelr tutUle The personnel Will be offered conSiderable number of share~ Pr~~ently thl.
llleln..lgement IS looklllg tor a chance to perform a feaslblhty study for rehablhteltlOll at th,- plant
lilt! to prepare a bu<;mess plan III order to attract mvestments Our engmeer<; and ArCl Will •
pi ob..lbly ~tart the Imttal stage a pre-feasIblhty evaluatIOn The Idea ofcombmed c\ de plant \\Ill
he most likely apphcable III thiS case also

Ihl..rc Will be el plenty of ~ul.h work. m future, ~m(.e the pnveltu;cd l.lltl..rpn:~l.~ \\111 1l1.I..U tl1l..
I.. v..llu.llion lu.. hllll...11 .1lIditmg and recommendatIons for Improvement of their <1'\"l:'t<;

3)(.o.11-firuJ powcr pl.lOt nCdr Tklbuh (Wl.~t <.corgld)
Iklbull I" .1Il uld I.kvdupuj regIOn 01 cOdl numng ~Itudt~d 111 W~~I Gl..orgl.l Clln~lltl\ th\. IllIl1V,

.111.. not 0IJl..I.ltlng In the governml,nt a pnonty IS given to POSSlblhty ot con..trul..1lOn of Lo.ll-tired
IhL 1111.11 pO\\.cr plant near Tklhuh The estImate'> show that the coal Will he enough tor .It le.l... t ,0
\ em c; operation of 1OOMW plant ThIS project IS popular III government Sllll.e
• It prOVides a source of base power tor developed mdustnal region (pre~entl) the only b..l..e

power ~teltlOn I~ 111 C..l~t CJeorglcl)
• lItllw...~ till. dU..dp 101.ell Well
• proVides employment for a great number of workers and perspect1\ e.. of tUl1her II1du..tn.l1

development (production of gypsum, concrete etc)

LlII.lb had c.l (hsc..u~~lOn With deputy head ot Saknakhshm (Georgian Co",l - d\.p.1111l1\.111 undl...r
i\hl1l~t1) ul luLl .lI1d Powl..r) Thefl. I~ no ul.vdopcd proJl.l.l )ct SOllll. Gl...rm.m 111\ I.. ..tor...111..

fl...ll'" to I..Onduc..t .1 11...I~lblhty study for mmes and probably Will contnhute 25% lin.mL1I1g tor thl.. •
\\hole proJec..t 111 ca"e there Will he other mvestors
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Ihele l~ u need tor te,ubIlity study related wIth coal fired power statIon, because currently rather
hulL I~ known here about techmcal and economICal parameters of thIs kmd at plant These prolect
(plcpdratton at feaslbllty study) IS also of the scale that fits well m USAID funded project S size
<md this subsector ofenergy sector of GeorgIa (coal and assocIated plant) have not been co\cred
\t.t bu USAID ThiS might be an advantage

•
~) PIlot proJclt for cstabhshmg a heat and power metermg&collectlOB system m .. ~clectcd --.
dl,trlct of TblllSl (You have discussed It several tImes With ARCI) L
It ~~em~ that thI~ proJel.t l.Onforms very well With AID objectives of 1l11.recl~ll1g Ll.OllOlllH.. /}.tJ t I
d 111It.nt..y rc~trLll.tunng clnd prtvate sel.tor participation 111 the cnegy seUor
It promotes l11<lrket onented mentality energy sav1I1g and envlfonmental awarenesI; of the
POPUI<ltIOl1

5) I A('I~ I~ gomg to C!ltdbh!lh dn energy !ldvmg office m TblhM clod there l!l .l tuder
.1IInououd We WLn.. vI~ltt..d by a potentIal bidder who was lookmg for n future hn"I'" tor tlll.lr
llll\ ltll..::' .\IlO wa'i "eekmg for cooperation There IS a chance to contact other bidders a~ \\ell and

10 otter our ...en ILes One ofour engmeers (Otar VezmshvIll) IS alread~ workll1g <1~ an e\.pert III

I \U~ PIO)U.t

•
(,) Beltum. hc..tm~ & l.Oohog project (see attached)

7) U~U1g e\.pt..nem..e of our engmeer~ we can abo become mvolveu III ~omL othLI <Idl\ Itll.'> Id..ll.u
\\lll1 dLlc..ll11llldllUl1 01 oplHu..1~l,..,,~ull ..t1 •.l1ld ddytunc..lanff~ for heat .md dLLt111. rlll\\U Itld
ml.ll.llng ..,y ...tLm~ .11 (hud..bal1l ThLrm.ll Plant Lnergy 'iuvmg mea...urc" &. .11tl.l n.ltl\ ~ p\l\\Lf

"'Olll LL'"

Wl pl.1I1 to dl"'UI"'" ...ome oj tl1c"e Is"ues With Io<..al USAID ht.re dnd to ~UlnLhO\\ LUIU.l ..1L \\nh
Ihell tutlne plc.lll~ WL l...ln also Lonunue to explore posslblht1e~ 111 thl. 1lll.ntionLU lhlLLlIon::.
hm"LVl.I It \\oull! Ix vLry hdptul It \\c had at least a ...lIght Idea ahout B8..R pn......lhl~ plan... III

( 1\.01 gl.l ,Ull! .11 ...0 II yOll Loukl provHk U~ JI1 JdVl~L on whJl Lould hI. IhL pO......lhk lin.mung
..,llllILL'> 101 IllL IhllVL <ILtl\lhe"

II I'> \1,.1\ lI"'e1v thut man) It not all ot these projects wliI be ImplementLd ~oonLI or 1<1t\;,.1
'~g,lr(.iles" to OUI paltll.lpatlon So It would be a pity to miss a tram
\\'L l.ould apply 1l10rL turgeted eHorts 111 dliterent dlre(,.110n~ uno thl. 11mL I~ non"

\llllm..ln/~lllc.lb
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Heat and CoolIng Supply to Batuml Central Blocks on the BasIs of Heat Pump
and Datuml Thermal Power Plant

Place of project ImplementatIOn Batuml, City With develop1Og economical mfrastructure, IS

capital of AdJara AutonomIC RepublIc (Georgia) Batwm IS situated on the Black Sea coast close
to border between Georgia and Turkey 10 the subtropical health resort and tourism zone Batuml IS

one of the malO ports of GeorgIa 011 process1Og plant, Autonomic Repubhc Government and
Cultural Centers are situated 10 Batuml

Problem of City heatmg Heat supply to the central blocks ofBatUlm IS arranged by means of low
capacity thermal stations that are usmg fuel od (mazut) TIns method of heatmg IS not effective
trom economical and ecological vIewpoints Exhausts damage oatum1, one of the mam health
resorts and tounsm centers of GeorgIa Therefore, modernization of the heatmg system IS very
Important today for Batwm

Possible results of project realization Heat supplY10g complex system 10 Batuml on the basIS of
suggested project guarantees economy of fuel and energy resources and Improves ecological
sItuatIOn 10 the region

PrOject parameters 200 Gcal per hour heat and 20 Gcal per hour cooItng IS planned for aIr
condltIomng by means of absorptIve heat pumps and Batwm Heat Power Plant Accordmg to
prellmmary calculations approximately 2~OgOOO$ are needed for project realizatIon Loan can be
repaid dunng 3.5 years Fuel economy equals to 12~OOO tones ofconventional fuel per year

Works reqUired Work1Og project to be deSigned, Heat pump Installation m Batuml Power Plant
to be carrIed out, Heat routes to be rehablhtated and extended 10 Batwnt central blocks

Potential consumers City munICipal buIldmg blocks, 011 proceSSIng plant

Partners durmg project deSign Group of GeorgIan speCIalIsts

•
GUdrdntee!l Loan repayment CondItions and guarantee condItIOns WIll be agreed 10 <..ontract WIth
toreign lllvestors accordmg to the norms of AdJara Autonomic RepublIc leglsldtlon

RCdhhes Group of project authors has prelImmary agreement With Batuml Communal
Adm1OlstratlOn Department about necessIty of suggested project However. local finanCIal
re~ources are 10sufticlent for project realizatIOn aIms PartiCIpatiOn of foreign 1Ovestors IS needed

Note Tlus project was awarded prIze of MiniStry of Fuel and Energy of Georgl&1 on the annu&11
<..Ompetlllon

•

•

•
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!() l)ouK Tu~khorn' FROM Murman Mlll gvelll\lll ill

Reference

tVumber of PaKe\ (mdudmg cover sheet) 2

Doug

We have a strong teelIng that the country is at the start ot fast development and there dre man)
different proJetts emergmg Havmg some expenence and a very good team oj ~ngmt:er~

(..nowmg pt.opJe around, With a more active attitude we l.an take part m 111,)11\ ollh~ ....~ I1ow~\~r

w~ thun t h.\Vc <lny tcelmg on what the B&R plans for future could bl.

We want to u<;e the time before your arnval for actlve mformatlon exchange 11l oroel to l1lJk.1

your tnp maximally ettective and beneficial

1) Our Ll1glOcuc;; are workmg on pre-feasibilIty studies of some prOlel.t~ whu.. h ~eem \ en
.Ilh.1UIVl. hom dltterent pomts of view (techmcal, economical polmeal ) Ih~re 1~ .l hope
th.!t Jt lea~t ~onK ot these l,ould be I11tere~tmg tor llllerndllOlldl JUllUl~ UI lllhLI 1111,1111.1 li
..lgl.ll~Il.~

2) 1hl.IL Ih.. 1~1I\'11I1-'" of othLr cnmpanlcc;; where R&R could partIcIpate ac;; a ,>uhlOntl actor (IIke
TACr" energy C;;<lVIng office) or work m cooperation (ARCI )

1) Matn plants are m need ot feaSibility studies and different kmds ot technH..al ~\ alUaUUIl (to

Identity rehab mea~ures, pnces for pnvatIzatlon ett )
4) Ihl.lL JB.. m.my Ill..W pruJe'-l~ •.uuund With <.1 gn..Jt Jl-JI utl-ngllll-l.1lllg

WL will hL c;;endll1g more detaIled mformatIOn III each of these fields

Wl. hope Lo have wntact USAID on the Issue ot theIr pohl,y m the regIOn hu\"l.. \ 1...1 I Jun lllullk. ] ~
lilly h,)v~ ol.veloped ,my comprehensive approach yet (l, f the page w~ Il-'-\.I\l-J llllllUi l\.lIUI-~llor

,I pohl.Y om..ument)

It would be very helpful to have your comments and some gUldehnes
I( I1&..R I~ n..ally mterested m our regIOn, we beheve With thorough and l.metul lomt dion we
LOulu buIld up d reputdtlon of the wmpany a~ one 01 the mo~t dlel.llvl. Jnd Idl.lbk P,\ltllLI~ IllIhl.

~ncl g'v '>l.LLOl

MUIIll,1I1/7ur,lb
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To O"lr Vardlgoro,::l,
PresIdent
Geot1lenma, ~ td

from G1Vl Glgmel:' 1Vlh

Pend or Con" "1,ttee
EnVlrOI1II'e~t Cot: ?rotectlo~ and
~d.tural Resc,-"ces Committee

1)t....u- Mr Vtll'(.lIgor~: ,

PARLIAMENT OF GEORGIA

ENVIRONfis': 'TAL PROTE ... -;':ON
AND

~I"\;URAL RESOL -,:ES •
COMMITTEE

K R.u~tJvt.h I h "T blh~l 380018 It =' J
ll:kphull~ ~Y95 (~~J2) 991'. 1~7

Tl.ll.l.s.\ -r'll9~ (bl:l32) 995 641
I, mc:t epnrl.l1lt0!rar _ "lIt ge

•
Dl.:l.l.l11bl.r 1R, 1996

As you l\Pow, there was a wIde conference ield 011 tie Issues of ut 7atlUl1 of e\.IS~ ':;,
geot11errnnI water re~o'.rrces OP Dece"1ber 6, 1996, In EnVIronmental ProtectIon and
~atura' ~esources CO!'1fillttee of the GeorgIa...Tl Par1w.we'1t

WI. ~lfC ~r..Nlmg you ·"C decl~1O'1~ made by the CommIttee C.... nc1
0 ......d) n.g,m.hng the

l~~llC~ n1r..ntlOncd above

( I wo dppendlCtes)

GIVI G'lpm" ..hvl'l
111,..1U 0' 11K Conl'Tl,ttct: •
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CONCLUSIONS

of the Conference of the Environmental Protection and Natural Resource~
Committee

of the Georgian Parliament
on

UtIlIzation ofExlstlDg Geothermal Water Resources In TblllM

Hereby. the EnYlronmental ProtectIon and Natural Resources Committee of the
GeQrgJ3n Fathament confirms,

-Its WIllIngness to support the prOVISIOns stated forth In the document Agenda ot the
XXI Century" of the "Program of the 21 Century Global Sustamolblc D",vdopm"nt"
adopted by the UN mternatIonal conference held In 1992 In RIO-de-Janero.

ProVided that the CommIttee consIders the Decree of the PreSident of Georgm on
settIng the Conumttee for SustaInable State Development.

and It IS based OD the folloWIDl: assumptions,

-Georgian geothermal water resources are valuable natural renewable energy
resourses,
- ratIonal and effiCIent development of the GeorgIan geothermal water resources IS the
slgmficant factor In sustamable development of the state,
-ratlOnal uUhzation of the eXistIng geothermal energy 10 GeorgIa IS available and
urgent at the present moment,
- development of the GeorgIan geothermal water resources IS allowable from the
enVIronmental pomt of VIew,
- there 1::» ol ~tolte entIty aV<1ddble (1 e MIOl::»try of [l1",rgy of G~orglol) whu.h IS

~uppo~cd to Implement state polley 10 energy sector,
-there IS a market-economy-onented legal mechamsm (1 e Law of the GeorgIan
Parltament on Underground Resources) avaIlable at the moment m Georgia whIch IS

1Ovolved 10 the eXIstIng geothermal water extractIon and dlstnbutIon,
- energy sector IS conSidered to be the priOrity branch, mtcrnoltJonoll fundIng
orgolOlzatlOn~ are beIng 1Oformed oftl11s Issue.
-the German Government IS greatly mterested m rehabthtauon of the G~orgtan energy
sector and through mvestmg polIcy (about 40 mIl DM bemg already spent) the
German party renders Its assistance 10 three directlOns power energy generolUon.
power transmission hnes and thermal supply



Thus. the ComOuttee thmks It reasonable

1) to consIder utilIzatIon of the alternatIve energy resources, mcludmg geothermal •
waters as sIgmficant component of the renewable resources, as the pnonty lSSUC for
heat supply source to those local entItles and dlstncts, where It IS allowable from the
enVIronmental and effiCIency pomts of vIew,
2) to support any undertakmg regardmg the development of the geothermal water
resources aimed at provId1Og the Georgian populanon WIth heat supply,
3) to support the project proposed by the company "Geothermla" on UtlhzatlOn of
geothermal Waters In TbI1ISI, particularly, Lisilake area, and 18 aimed at provldmg the
Tbl11S1 populatIon WIth heat supply,
4) to apply to the Georgian Mmlstry of Trade and Foreign EconomiC RelatIOns (K
Zaldastamshvlh, the MInIster) to render Its assistance 10 ImplementatIOn of effiCIent
mvestment projects whIch are deSigned by the German pdlty J01ll11y WIUl Ult:

~ompany "Geothermta" to contrIbute to eXl~tlng geothermal w..lh..r rc...sourt.c...~

development In Tblhsl,
5) to apply to the Georgian MInIStry of Energy and Fuel (D Zubltashvlh. the
Mmlster) to submtt the Said Issue to the PreSIdent of GeorgIa m order to make
utlhzatl0n of the energy sources, particularly the geothermal energy source, a pnonty
task In ~upplymg the Georgian populatIon WIth hedt,
6) to apply to TbI1ls1 Munlclpallty (B Shoshltalshvtll, the Mayor) and the ~tate

Department for Land Managment (Z Gegechkon. the Head) to allot certam land plots
to the company "Geothermla" by the moment the project IS bemg realized

•

•
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Dr SUblr.K Sanyal
President, GeothermEx Inc
5221 Central Ave, SUite 201, Richmond,
Ca 94804 USA Fax (510) 527-8164

Dear Dr Sanyal,

The MInistry for Fuel and Energy of Georgia determlnts the
development policy of Renewable Energy Including Geothermal Energy
In Georgia

The MIniStry Will support In every possible way under mutually
favorable conditions the co-operatJon among the Georgian party and
"GeothermEx, Inc" and "Burns and Roe, Inc" which are extremly
expenenced In exploration, construction of geotermal fields In many
countnes, and which are famlhar With LIZI and ZUgdldl fields data In
Georgia

Sincerely,

Minister ;2,~~J~
David Zubltashvlh

1':;;0
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Mr Charl~s CurtiS,
1000 Independenece Ave, SW, Washington DC,
20585 USA Fax (202) 586-9260

Dear Mr Charles CurtiS,

\

I am contactlng you to ask for your cooperation In order to Implement the
prOject which would be of great benefit to the city of TbIlISI

thiS project concerns hot water supply for 300 000 families In the resldent.al •
dlstnct and heating systems for kindergartens, schools and hospitals In the area as
well

'EIght geothermal wells had been dnlled for thiS purpose dunng 1980's before
Georgia entered lnto ItS penod of economic chellenges We are very Interested In
uSing these eXisting wens In order to Increase the hot water supply to the City

Implementation of thiS project could replase 50 000 tons of all per year ( 65MW of
energy) YAllch would decrease carbon dioxide emiSSion and would allow our country
to fulfill Its obligations according to the Global Climate Change Treaty, YAllch
Georgia has signed up It could serve as a possible project for the US Intemanonal
JOint Implementatton Programme and could assist companies Involved In
Geothermal Energy and distinct heating supply

I ask that you give careful conSideration to thiS reguest for cooperation on the
project which, we do beheve, could be of great benefit to both countnes

Sincerely,
..

Minister
DaVid Zubltashvlh

Professor Guram Buachldze
Acadewy of SCiences •
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LocatJon.

Attendees.

DISCUSSion

MEETING NOTES
Tuesday, 27 May, 1997

ARCI Office, 1Oll1s1, Georgia

John E Hallberg, BREI (Ca)
Zurab Menteshashv111, BREI (T)
Alexander Arobehdze, ARCI
Dumtn Kostladl, ARCI
Kakha KarwDldze, ARCI

DOlI. Tblhsl DIstnct HeatIng Improvement Program

•

•

Ale'(ander mformed us that ARCI was awarded a tender for rehablhtatIon of TS-9 (for
prIvatIzatIon) for provldmg heat to the parlIament bwldmg this WInter Tlus IS a reduced
scope heat only project for our Subtask 1 Thermal StatIon No 9 Rehablhtatlon Proposal
Our proposal IS stdl vahd and could be an extensIon of thts work In fact, It may be even
more attractive for financmg as a pnvate Investment and Improved fuel utlhzation
effiCiency by cogeneratIon

Sakenergo bId agamst theIr offer by proposmg to supply heat from the TblhsI Thermal
Electnc StatIOn (TES) TIns station has become a hot tOPIC of dIscussIOn m the
government for rehablhtatlon (repowenng) and pnvatlzatIon

Ale'(ander suggests to add TES as a rehabIhtatIOn proposal to our report They would use
the funds from Subtasks 3+4 to prepare the proposal They WIll use the funds from
Subtask 2 to prepare the summery descnptIOn only of Subtasks 2,3 and 4 projects, SInce
these three hospitals are already pnvatized and self-suffiCient

There IS a real concern about the results of pnvatlzatIOn and the dISpOSItIOn of assets TS
No 8 was recently pnvatIzed and nobody knows what the owner WIll do WIth plant May
be demohsh? There needs to be some prereqUIsItes for pnvatization to InSure success,
such as a busmess plan. management structure, accountmg system, finanCial backmg, etc
ARCI scope of work for DOlI does not mclude any reqUIrements for developmg
prIvatizatIon plans However, the dehvery order addresses strategic ObjectIves for our
work, which Imphes that we should at least diScuSS the necessity for the reCipients of
financmg to meet the necessary prereqUISItes (See attached)

ARCI IS becommg more frustrated and dlSlllusIOned WIth the fact that It has been over a
year and ARCI stll1 does not have a contract to complete the engmeenng for both D 0 11
and DO 25 ARCI has been workmg on many other projects for World Bank, Mumcipal



government and other Contractors, and they can see that the Europeans are far ahead of
us m development ofreal projects for pnvatlzatlOn

ARCI would very much hke to Contmue a workIng relatlOnshtps With BREI and USAID,
however, It IS no secret that they are actively seekIng another engmeenng consultant to
team With, preferably European, to take the opportunIties BREI and USAID are losmg for
Amencan Busmess prospects

•

CLARIFICAnON

DELIVERY ORDER No II

27MAY,1997

Tb111S1 Dlstnct Heatmg System Improvement Program

SCOPE OF WORK

1 Develop short, medium and long term rehabultatIon plan
2 Strategic ObJectives

a Strengthen mstltutlons and energy management capablhties and establIsh a
chmate for effiCient competitive pnvate-sector markets

b Foster the emergence of a competitive, market-onented economy m which the •
maJonty ofeconOmlC resources are pnvately owned and managed

c Result In Commercially Viable pnvate sector capablhty developed to proVIde
energy semces, mcludmg productlOn and dlStnbutlon

3 RehablhtatlOn Plan
a Develop proposals
b Develop budget capital, operatmg and mamtenance cost estimates
c Identify potential financmg sources
d Pilot ProJect-metenng, bIllmg, payment and control system to support future

commercialIzatIon of the dlstnet heatmg company (PnvauzatlOn)
4 AsseSsDlent Ftesourees

a Government of GeorgIa
b Tblhsl Mumclpal Heat Comnuttee
c International finanCIal InstitutIOns
d Western Consultants
e EXIstmg studIes
• Development ofan Energy Pohcy m Georgia TACIS/92/EGEOO I
• IntenDl Report, Sectonal WorkIng Paper No 6, RehablhtatIOn of Urban

DlstnCt Heatmg Systems, October, 1997
• Development of an Energy Pohey In Georgl~ TACIS/921EGEOO 11 Fmal

Mam Fteport (Draft)

•
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LocatIOn

Attendees

Subject

M.EET.mG.NQIES
FrIday, 23 May, 1997

Geothemua, Ltd Office, Tblhsl, GeorgIa

Otar Vardlgoreh Geothenma, Ltd
Nodar Tsertsvadze Geothenma, Ltd
Guram Buacludze Geothenma, Ltd
Levan Tsertsvadze Geothenma, Ltd
DaVid BachakashvIh Sakburgeothenma
Edvardo Granados GeothermEx (Ca)
John Hallberg BREI (Ca)
Zurab Menteshashvlh BREI (T)

DO 2 ZUgdidi Geothemtal Well Testmg

•

•

DIscussIon

Ed Granados of Geothennex discussed lus observatIons and assessment of the
condItIon of eXistIng wells wmch we Inspected at ZUgdidI and Tsalsm There was
agreement on the selection of wells for flow and pressure tests and observation well
level tests and the need to rehabthtate the well head pipe tree and valves on five
artesIan wells Geothennla prOVided well temperature profile and geologIC data for
seven wells, whtch BREI TbIhsl w111 provIde copies for Geothemtex Data for
addItIonal wells Will be provIded later

Geothennex WIll send draWIngs of a WIer box and tank SIZe along wIth a test plan m
late June The Wier box can be fabncated from eXIstmg salvage steel plate from the
area A proper SIze surge flash tank can also be salvaged from the area

ARCl WIll reView the preVIOUS cost estlmates fOf repaIf to wells, rental of locally
avaIlable mechanIcal level recorders, analyses, etc Also, Geothermex WIll evaluate
the need for rentmg a well loggmg ng, and how long reqUIred If needed as thIS IS the
largest cost Item

BREI WIll proceed WIth the request for funds so that thIs work can start It WIll reqUIre
about four to SIX weeks to repaIr the wells The actual flow tests and resource testmg
and samplmg wIll take SIX to eIght weeks to complete Smce D 0 25 has been
e'<.tended to January,1998, there are only seven months to complete the pre-loan
assessment report for EBRD

Geotherrma requested that Eduardo Granados return to prOVIde oversIte and
wltnessmg of the start of testmg, as he IS qUIte famlltar WIth the wells and resource
and deSign of the well test plan



/

Geothenma has agam expressed Concern about protectIon of propnetary data whIch
the prIncIpals have spent many years developmg and hold ownershIp to ThIS goes
back to over a year ago when Guram was pressmg BREI for some land of Contract or
wrItten agreement or memo of understandmg ThIs document would define the partIes,
scope of work, duties and responsIbIlItIes, protectIon of propnetary mformation and
mtellectual property, performance , guarantees and dlsclauners The partIes shall be
USAID+EBRD, BREI+ARCI, and GeotherInIa. the "Company" and
Sakburgeothenma

•

•

•



• Location

MEETING NOTES
Friday, 23 May, 1997

USAID office, TbIllsl, Georgia

•

•

Attendees' Caryle Canumsa, USAID Development Coordmator
John E Hallberg, BREI (Ca)
Zurab Menteshashvdl, BREI (T)
Eduardo Granados, GeothermEx (Ca)

Subject Dehvery Order No 11,24,25 status

D,scuss,on

Ed Granados of GeothennEx gave a descnptlOn of our lop to Zugdidl for InSpectIon of the geothermal
wells, assessment of repair work needed for testmg, gettmg addluonal well data from Geothenma and
agreements With Geothenma on preparation of a test plan About $25,000 IS needed for repair of five
well heads and gettmg other eqwpment

Ms Carmmsa stated that she is very mterested m the Zugdldl project and mentioned recent diSCUSSIOns

With other groups, such as UNDP and US-ECRE energy trade delegation She asked If BREI needs any
asSIstance m expedltmg PO'S for repamng the well-heads for testmg It wIll reqUIre four to SIX weeks
to perform the work after recelvmg funds It IS very tmportant to complete these tests so Geothermex
can complete the resource assessment The flow testmg and samplmg of wells Will requIre SIX to eight
weeks to complete It IS necessary to obtam tlus mformation for completmg the pre-loan assessment
report for EBRD 0 0 25 has been extended to January 1998, so thIs leaves only about seven months to
complete ARCI stIll does not have a contract after one year of work, and still must prepare a busmess
plan and pnvatIzatIon plans, etc representmg about 30-40% oftherr scope of work

We discussed some of the factors concermng cancellation of the DO 24-Natural Gas TranSmISSIOn
system upgrade Ms Cmmmsa stated that USAID decided to cancel D 0 24 because Parhament passed
a decree that the natural gas transmISSIon system Will never be pnvatlzed because of the national
secunty However, It IS reported that Transgas IS presently m the process of reform, recently separated
from the Mmistry of Fuel & Energy, corponzed as InternatlOnaI Gas CorporatIon, and lobbymg
Parhament to be removed from the lIst of strategIC mdustnes

Ms Cammlsa stated that Transgas IS gettmg a 10% tranSit fee, whIch 10 % of about $ 350,000 per day
of gas (5,000,000 cu m/day)1 should represent enough money to get all the eqUIpment they needed
However, the apparent realIty IS that very httle cash changes hands The 10% tranSit fee IS accounted as
gas, of which 6 to 7% IS 10 losses Of the remmmng 3-4%, much of the gas IS bartered for steel pIpe,
cement, power, etc Apparently, Transgas gets very lIttle actual cash revenue to offset the hIgh
mamtenance costs whIch they report cannot be meet

I There are dIscrepancies In the reported volume of gas bemg transported, from 3 to 12 million cubIC meters per day and
pnces of $55 to $85 per thousand cubiC meters Maximum capacity of the plpehne at deSIgn operatmg pressure IS 50
mIllion cubIC meters per day However, maximum capacIty cannot be reached because of deSIgn deratmg due to corrOSion,
plpehne damage and mablhty of compressors to operate due to low plpelme pressure



Ms Cammisa IS of the opmIOn that the IGC report was not an assessment of the condItIon of the gas
pIpelIne, but that It IS only a lIst of recommendatIons for procurement It was reported that IGC wasA
unable to tour the mountam sectIons of the pIpeline dunng therr February, 1996 VISIt due to snow.
cover However, Transgas provided numerous 1995 color photographs as eVidence of the senous
condItions of washouts and exposure of the plpelme 10 difficult terrain two years ago Also, the lack of
electnc power over the past several years, wmch IS necessary for the cathodIc protectIOn systems, and
the contmued detenoratIOn of msulatlon wIll greatly accelerate corrOSIon and extensive faIlures,
possIbly requmng replacement of much of the plpelme USAID apparently dId not consIder the
consequences of a complete failure of the pipehne for supply of gas to GeorgIa and Armenta Already
the 700 mm plpelme to Armenta IS reported to be out of sefVlce due to corrosion faIlure

CancellatlOn of D 0 24, m wmch funds were m place for badly needed rough terram eqUIpment and m
WlllCh much work and time had already been expended. IS counterproductive to msunng a rellable
supply of natural gas to Georgia and Arrnema BREI has supplIed substantIal amounts of data and
mformatIOn to USAID as part of Its responslblhty for executmg D 0 24 BREI was not mformed what
reasons superseded the securIty of gas supply, but there must be more constructIve ways to exert
leverage for pnvatIzmg Transgas A rehable supply of gas IS of pnme importance m support of the
success of the ongomg mStItutl0nal reforms and pnvatlZed energy proJects, some ofwhIch are proposed
mDOll

•It was suggested that we 10vestlgate the World Bank Mumclpal Development Plan Documentation for
pOSSIble loans related to Improvement of the mumclpal mfrastructure m Zugdtdl Tms fundmg could be
In addItion to the EBRD loan

Ms CaInIssa stated that It IS Gordon Weynands call If It IS poSSIble to transfer some of DO 24
remaInIng procurement funds to D 0 25 (Thls may not be true, as these funds may dIsappear, never to
be seen by us agam)

EPRI also has some energy related program m Georgia

We dIscussed the pIlot metenng project whIch IS part ofD 0 11 ARCI does not have a contract yet for
tillS work and Will not start unttl authonzed Thls project IS dependent on a relIable supply of natural
gas

We were asked what IS the status of the 1996 Winter rehablhtatlon projects Because of the Increased
USAID procurement procedures, BREI Wasmngton IS st111 workIng on It Smce DOlI extension ends
In January 1998 It IS pOSSible these projects may not be realIZed

•
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(TRANSLATION)
To Paula Fmey

USAID RepresentatIve m GeorgIa
From I Zazashvtll

General DIrector
Saktransgasmretsvl

•
cc Douglas D Tuckhom

Program Manager
Burns and Roe Enterpnses, Inc

DaVId ZUbitashvlli
Mlmster
M1Il1stry ofEnergy and Fuel ofGeorgta

TbIllSl, May 29, 1997

Dear Ms Feeney,

We would lIke to note that your letter of May 12, 1997 has caused our surpnse and
regret more because the Idea to render an asSIstance to us was your ImtIatIve, whereas
we have not breached any conditiOns specrfied by the assistance program

•
As you know, the Georgian mam gas plpelme has been Installed In the region With
most complicated landscape conditIons where the roads In wmter and other seasons
are often Impassable, and It serves GeorgIan, as well as Armeman gas supply For
years due to rmanclal shortages there has not been any preventIve-rehablhtatlOn works
earned out for thIs system, moreover, the recent apnl flood has detenorated the
system Therefore, It needs to be rehablhtated urgently, otherwIse rehable and
sustamable gas supply would not be prOVIded, especIally In wmter tIme



Under these CIrcumstances, we thmk the cancellatIon of the asSIstance program at the
moment WIll sharply reduce our abIlIty to carry out an urgent rehabIlItatIOn works to
get prepared for commg wmter

Of course, we are very grateful to you for the chromatograph and leake detectors
WhICh you had kmdly prOVided to us But the mam and most badly needed help from
your part would be the prOVISIOn of emergency utdrty trucks for us The absence of
such eqUIpment makes extremely dtfficult to dehver the reqmred matenal and
eqUIpment to the failure SItes TIns would really be a help not only for GeorgIa but for
Armerna, as well

In addItIOn to the sharp tone of your lettert we are surpnsed by the fact that despIte
the SImIlarIty of GeorgIan and Armeman gas mdustry structures, ll1cludmg accountmg
systems, Armeman gas mdustry Will receive humamtanan aid, whtle we WIll not,
even though SaktransgasmretsvI accountmg system has not changed Since you have
promIsed to render your assIstance I

As far as the reforms 111 commerCIal, pnvatlZatIon, legIslatIOn Issues and
establIshment of transparent accountmg, finanCIal and management system, are
concerned, Saktransgasmretsvi IS ready and Wlllmg to take actIve partICIpation m
these Issues

We would lIke to mform you, also, that Saktransgasmretsvi IS Implementmg the
computenzatIOn program m dIspatch servIces accountIng wluch Will make the
relevant mformatIOn Widely aV81lable

Based on the above, we hope you wtll conSIder the detenorated technIcal condItIOn of
the eXIstmg GeorgIan gas hnes and the htgh responslbIhty regardmg gas supply to
cntlcal sItes m GeorgIan and Anneman systems and reVIew the possIbl1ltles of
renewmg the mentIOned program, hopefully, With pOSItIve results for us

SIncerely ~ours

I ZazashVI1I
General Duector

•

•

•
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- MeetlQi Notes

Tuesday, 30 July. 1996

A meetmg was held at the Meteklu Hotel at 7 PM to discuss status of USAID Dellvery
Order No 2S - Zugd1(h Geothennal ProJect assessment for EBRD tinancmg

Attendees:

LarsHultm
John E Hallberg
Alexander Arobehdze
Ivane ZazashVlb
David Bakashvdl

European Bank for R.c:coDStnJctlon and Development
Bums and Roe Enterpnses
ARCI Consulting
SAKTRANSOAZ
SAKBUROEOlllERMIA

•

The purpose of the meeting was intended to present to EBRD our findmgs dunng the first
phase assessment. However, ARCI has not yet been authonzed to proceed Wlth their scope of
work Therefo~ a bnef summnry of prehmmary work accomphshed to date wu pzesented.
The prehmmary report for EBRDIUSAID revIew will have to be sulmutted later thss year

We first ducussed the problem of1IyID& to dctermme the praeat OIp"·zatJoaaI structure ad
cham of command of VInOUS departments mvolved 10 geothamal eDaIY ARCI Coasultulg
WIll dcscnbe the owncrslup structure and IDStltutlonai reforms 10 tbe prebmmaIy report. As
understood at this time, owomlup IS pnmanly state, With mVlSloD of IeSpODSlbJhty mdleated
as follows

30% Sakbuqcotbcmua
ExploltaUOD
Care of90% ofgeothermal wells
Own two dnllmg ngs

50% MUDlCll2'h1)'

DastnbuuoD

20% Geotbs;rrnJ&' Ltd (Quasl-pnvate)
Opcranon

As chscussed durmg tlus meetlDg, the followmg EBRD cntena and SUUestton should apply
to the ZugdlCu geothenna1 dsstnct heatmg project.

1 Fmancmg IS for pubhc project ($10 millIon mlmmum)

2 Loan IS to the Government Wlth guarantees throush Munster ofFlDIUlCe

3 The Mwstry of Energy shall declare the Zugchch geothermal dlstnet beatmg rehablhtanon
• project as a pnonty



4 It 15 suggested to Incorporate the maJonty of resource tesung expenses Wlthm the project
cost as pan ofnonna! startup testing

5 It 15 suggested to propose ownerslup structure by means of JOint Stock Company WIth

S1% mmunum government ownershlp It will be advantageous to Include the thermal
recipIent commercIal enterpnses to partlClpate An example IS the Jomt venture German
GeorgIan tea factory

7 A busmess plan Wlth thorough market rcsean:h as backup shall be subauued

8 Some terms ofthe loan
• Interest rate - 1% above LmOR, vanable
• One percent front end fee
• Ont percent mterest on unused fUnds
• Penod ofloan· IS years
• Interest payment due umnechately upon SlgmDg

• Up to two year grace pcnod for pnDClpal payments wIule project 13 completed, ready
toopcratc

•

9 If project IS not selected for public fiDaDciDa. a bIckup stratcaY sball be invcmptect to
seek pnvate project finaDciq from EBRD aDd other 1OUICeS. EBRD will only pnmde
35% financmg With $10 DUlhOD mJQJmum loaD for pnvate projects. ThIs meaus a 530
1Ill111on pnvau: development project possibly mcorporatmg sccoDdaly fiDaDcma for the
large thermal host enterpnses It would help to find fomgn IDVcstmeDt through Jomt •
ventures of a large holdmg company to secure tIus sum of InvestmeDt. However, the
potentlal returns from the enterprises revenues could be very atttaetlve to mvestors. and
expon ofquabty food products could sccuze badly needed bard currency for Georgta.

•
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USAID EXIT INTERVIEW
Thursday, 5 June, 1997

A tnp to Tbl11s1 Georgia began on Sunday, 15 July to work with the Burns and Roe
Enterpnses staff, ARCI Consultmg, Geothenma, Geotherme'l( and SakburgeothermIa
on the followmg USAID Dehvery Orders

DONo 11 - Tblhsl Dlstnct Heatmg System Improvement Program
DONo 25 - Zugdldl Geothermal Assessment

The mam purpose of thiS trIp was to travel to ZUgdldi with representatives of the
prev~ous mentioned firms to mspect the geothermal wells at Zugdldl and TSaIslu
assess the conditIOns of wellhead valves and plpmg and determme what repaIrs are
needed

Personnel travelIng to Zugdidl

DavId Bachakashvlh - DIrector, Sakburgeothermla
Nodar Tsertsvadze - GeologIst, Geothenma
Eduardo Granados - Manager, DrIllmg ServIces, Geotherme"{
Zurab MenteshashvIh - Manager, BREI (TbIllsl)
John Hallberg - Task Manager, BREI (W)
DImltn CostIadl - Project Manager, ARCI Consultmg

The Geothermex Manager of Dnllmg ServIces, Eduardo Granados had dISCUSSIOns
with the pnncipals of Geothermta and Sakburgeothermta on developmg a test plan for
obtammg valId temperature, pressure, flow and level data for modelIng and
performmg an assessment of the geothermal hot water resource Geothern1e'l( WIll
submit the geothermal test plan by last week of June

Geothermxa ARCI and BREI - Tblhsi engmeers are updatmg the Bill of Matenals and
Lost estlmate for repair to wells, supply test reqUIrements and perform laborator)
analvses

The most serIOUS problem jeopardlzmg the contmuatlOn and completIon of DONo
II and DONo 25 are obtammg contracts or authonzatlons for ARCI to complete
their work One of the reqUIrements stated m the dehven orders IS to Identify the
ser" Ices of local expertise to be employed

ARCI Consultmg successfully completed a detaIled survev of 47 dlstnct heatmg
thermal stations m TbIhsl durmg 1996 as part of the Scope of Work m DONo 8 as a
subcontractor to BREI DONo 11 1S a contmuatlOn of DONo 8 and ARCI has
mamtamed contmUltv by prepanng rehabilItation proposals for DONo 11 and 0 0
No 25 tor over a year WIthout a contract The problems m USAID office of
procurement III Washmgton 0 C needs to be resolved soon
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We were mformed that Tblhsl Thermal Electnc StatIOn (TES) IS m the process ot
pnvatizatlOn and the management wants to prepare a proposal tor repowenng as a
wmbmed cycle system We also heard that Sakenergo IS mterested m repowenng the
older Gardabam umts with gas turbme combme cycle umts usmg the eXistmg steam
turbmes and balance of plant

We also heard that Parhament had requested tenders for rehabilItatIOn of Thermal
Statlon No 9 for pnvatlzatIOn arid supply of heat to the Parhament bUildmg, hopefully
a paymg customer This was to be a proposal for repowenng already prepared by
ARCI to be mcluded In DONo 11 report, but ParlIament could not walt However,
the cogeneratiOn part of the project could be a next phase if the new owners are

mterested

These projects would result m substantial fuel savmgs by mcreasmg plant effiCiency
from about 26% to over 55% The problem IS how to JUStify the financmg of such
potentially high nsk mvestments, consldenng the present economic problems Maybe
Georgia could sell some of the power to Turkey for a reahstlc pnce margm to cover
the cost of generation They could get badly needed hard currency to pay for the fuel
and have excess capacity for heat and power

There ,..as a lot of diSCUSSions arid questIOnmg about the reasons behind the USAID
deCISIOn to carIcel DONo 24 for supplYing a mOisture analyzer. four utIlIty trucks
rough terrmn excavator and a rough terrain truck mOWlted crane to Transgas for
makmg repaIrs to the 1200 mm (48 m) plpehne in the mountams The stated reason
was that Transgas was not movmg fast enough toward pnvatIzatlOn and
demonstration of "transparent accountmg, finanCial and management systems"
HO\\Je\ er preventmg Transgas from havmg badly needed equipment at tms time to be
able to more rapidly and effiCiently make repairs to the mcreasmgly detenoratmg
conditions of the plpehne does not seem to be the best way to exert pressure for
pnvatIzatIon Maybe continued Jawbone diplomacy and pOSitIve support would be
more effectIve

These people have very hnle expenence m Western style management systems and
proLedures And to our knowledge, there has not yet been any profeSSIOnal
mvohement With Transgas by Haggler & Batley, TACIS or other organizations to
wor~ ,\ lth them on mstitutlonal reforms, orgamzatlonal structures, legal and finanCIal
systems and recommendatIOns for pnvatlza.tlon The size of the gas transmISSions
system alone probably would have an asset replacement value of more than seven
btlhon dollars and the problems With estabhsmng a pnvate corporatIon of thIS size are
ver} complex There are rumors that Transgas IS holdmg diScussIons With Gasprom
and Tur~ey to form a consortIUm for sellmg RUSSian gas to Turkey

•

•

BREI and ARCI have been workmg WIth Geothermta and Sakburgeothermm for the
past \ ear on the task of defimng the restructunng of a new pnvate company for
operatIOn ot the geothermal systems m Tblhsl and ZUgdldl-Tsmshl (D 0 No
II +00 No 25) for preparmg the 0 0 No 25 pre-loan assessment report tor EBRD •
One ot the DONo 25 reqUirements 1S to "Descnbe the company to own the
I:nterpnse ..IS a potential borrower from the lendmg agency mcludmg the LOmpanv s
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legal and finanCial structure, finanCial strength quahficatlOns and expenence of the
prospectlve management "

Sakburgeothernua IS presentmg a SUbSidIary of Transgas located In the same bUlldmg
and preVIOusly havmg responslblhtles for dnllmg and development of geothermal
wells In Georgia Their only remalmng assets are two dnllmg ngs and related
eqUlpment which IS detenorated and next to useless (scrap)

The prevIous diSCUSSion of some of the Issues related to instItutIOnal reforms and
pnvatizatlOn of the energy enterpnses, wluch BREI, ARCI and others are workmg on,
leads us to beheve that progress IS bemg made albeit slowly, and now IS not the time
to back out of provIdmg support to the enterpnses strugghng to achieve these goals

Notes prepared by
John Hallberg, PE
Bums and Roe Enterpnses, Inc

....,
'1/



Trip Report

USAID EXIT INTERVIEW
Thursday, 6 November, 1997

A triP to TbI1ISI, GeorgIa began on Sunday, October 19 to work WIth the Burns and
Roe Enterpnses ...taff, ARCI Consultmg, Geothenma, Geothermex and
~akburgeothermlaon the followmg USAID Dehvery Orders

DONo 11 - ThIhsi Dlstnct Heatmg System Improvement Progranl
DONo 12 - ZUgdidi Geothermal Assessment

The mam purpose of thIS trIp was to travel to Zugdldl With representatIves of the
prevlOus mentIoned firms to Inspect the repaIrs to the geothermal wells at ZUgdidi and
Tsaishl, wItness the start of well testmg program and meet With Government offiCials

It was mtended to see start of work at two maternIty hospItals, Burn HospItal, LISI
Geothermal and two schools However, contracts have not yet been sIgned for
contractors to start work It IS hoped that thIS work can be completed before wmter

An additlOnal goal W,lS to IdentIfy and obtam studies and reports which WIll be useful
as mput and referen<...e matenal for the proposed Dehvery Order No 31 - GeorgIa
Least Cost Development Plan for the Power Subsector

Personnel travelmg to ZUgdidI

DavId Bachakashvlh - Director, Sakburgeothermla
Otar Vardlgoreh - PresIdent, GeothermIa, Ltd
Guram Buachldze - Geologist, Geothermla, Ltd
Nodar Tsertsvadze - Geologist, GeothermIa, Ltd
Levan Tsertsvadze - GeologIst, GeothermIa, Ltd
Eduardo Granados - Manager, Dnlhng servIces, Geothermex
Zurab MenteshashvIh - Manager, BREI (Tblhsl)
John Hallberg - Task Manager BREI (W)
Dimitn Costladl- Project Manager, ARCI Consultmg
Kakha Karumldze - Project Engmeer, ARSI Consultmg

Government offiCIals met 10 ZUgdIdi

Murtaz Bokuchava - Deputy Governor
Tengiz Chitanava - VIce Mayor - EconomIC affans
Mamuka Nad,uclla - VIce Mayor, ZUgdidi
Kon!>tantm TSltsava - Tsalshl Governor
Shalva Kvaratskheha - DIrector of School
Avto Lomldze - Local engmeer m charge of geothermal wells

•

•

•
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Meetmgs were held III Tbl1lSI with the followmg officIals and consultants

fohn Lynn - TACIS Team Leader, Coordmatmg Umt
Irma Khvedellam - Task Manager, Energy and Transport
Horst Memecke - International Project Fmance, PrIce Watelhouse
Kathenne Hardm - Pnce Waterhouse
J LevI Hanson - Pnce Waterhouse
Joseph W Sloan - Hagler Bailly (Metermg Expert)
Baadur Chkhaldze - SAKENERGO, Department of Renewable EnergIes
Jerome Casslers - First Secretary, European Dmon
Hunter Monroe - ReSIdent Representative, IMF
Amlran Kashakashv1l1 - VIce Dtrector, GeorgIan Coal

Department, Mmlstry of Fuel and Enel gy

Attached IS a hst ot Studies and Reports, which may be of value f01 plOposed
Deltvery Order No 3 1

Notes Prepared by

John E. Hallberg, P E.
Burns & Roe Enterprises, Inc



USAI» EXIT INTERVIEW
TRIP REPORT

Thursday, 18 December, 1997

A tnp began on Thur"iday. 11 December to Tblllsl for eIght days to work on the followmg
delIvery orders

DONo 11 Tbdlsl DIstnct Heatmg System Improvement Program
DONo 25 Zugdldl Geothermal Assessment

U~AID-TbIhsl expressed concerns and CritIcism about BREI and the subcontractors' and
ZUgdldl government offiCIals performance on the ZUgdidl Geothermal Assessment for
EBRD BREI dId m fact coordmate adequately wIth local government officIals as
descrIbed In every tnp report covenng prevIous tnps to Zugdldl USAID-Tblhsi also
obJe<..ted to BREI coordmatIOn and cooperatIon wIth other donor organIZatIOns, as well as
GOG AgenCIes and quasIpnvate compames

•

USAID-Tblhsi reque~ted that BREI and Its consortIUm members and subcontractors ask
tor permiSSIOn to contact other donor orgamzatlOns ThIS WIll sevelely restnct the ability
to e'<:pedltIously complete USAID DelIvery Order tasks It IS hoped that USAID-TbIlISI
wtll grant permISSIon for dally coordmatlon reqUIrements m a timely manner

The balance of ttme was spent workmg WIth ArCI Consultmg on reView and comment on •
plOgress of reports tor DOlI and DO 25 VISits were made to mspect progress of
work at Maternity HOSpItal No 5 and a tour of the dIstrict where metenng demonstratIve
zone project WIll be Implemented ArCI Consultmg has been workmg WIth the mUnICipal
government, Telasl and other agencIes. and they have all been very cooperatIve and
...upportlve of thIS project for provIdmg a guaranteed metered supply of electrICIty, gas
dnd heat to reSIdents, a kmdergarten and pOSSIbly some commerCIal enterpnses The gas
dl~tl1but1on system In thIS dlstnct has been largely rehabilItated, and there are dedicated
electncal feeders whl<..h WIll msure a relIable supply of power

Matermty HospItal No 5 work wIll be completed m about two days One gas fired bOIler
I::' presently operatmg

MaternIty HospItal No 4 work has started on rehablhtatIOn of two gas tiled bOIlers Work
::.hould be completed by end of year

Burn HospItal work started one week ago and will take about 8 weeks to complete
m::.tallatlon of solar hot water system, about end of January

Llsl geothermal contract has been Issued 5 Dec, and work wlll start on 5 Janumy atter
Georgian Chnstmas

•



•

Lugdldl t10w tests me proceedmg successtully, and wIll be completed about 5 to 10
l,ulUary

BREI personnel attended the donor coordmatlOn meetIng on Fnday, 12 December, and
the US Busmess Roundtable on Wednesday, 17 December, 1997

Next tup to Tblhsl and Yerevan IS tentatively planned for early FebwalY, 1998

Note,> prepared by

lohn E Hallberg, P E
1d,)k. Manager
nurns and Roe Enterpnses, Inc



USAID EXIT INTERVIEW
TRIP REPORT

Monday, 23 February, 1998

A VISit to Thlbsl, Georgia on Friday, 13 February, for eleven days With departure on
Tuesday, 24 February, 1998 to work on the folloWIng Dehvery Orders
DONo 11 - Tbl1lSl DlstnCt Heating System Improvement Program
DONo 2S - Zugdldl Geothennal Assessment
DONo 31 - Georgia Power Sector Least Cost Investment Plan

A no cost extension oot1l 30 June 1998 was granted for DONo 11 RehablhtatlOn
work on Maternity Hospitals No 4 and No 5 boiler rooms has been completed The
Bum Hospital Solar Hot Water System Wlll be completed the week endmg 27
February Llsl Geothermal wells repm and construction work are close to completion
for start of tlurty day testmg of resource Tender bldb were received and M:nt to
WashIngton 1S Feb 1998 for evaluation for lnstalbng gas fired autonomous boders 10
School No 130 and Kmdergarten No 87 (Dlgoml Demonstration Zone) It IS hoped
that contracts will be Signed by week end10g 27 February In order to start com1rUCtlon
and meet Contract dates Documents and speclt1catlons for Demonstration Zone
electnclty and gas metermg project are bemg prepared The schedule for completIng
procmement and mstallatlon by 30 June IS very tight

The DlgolDl dlstnct gas distrIbution system has been rehabllltated by City
mumclpahty and the electriCity supply IS rellable, however Telasl does not want to
guarantee for 24 hours The area selected IS a reprebcntctUVe mIx of ctpcUtmc:nt
bwldlngs, a londergarten and shops Gas meters Will be Installed In 500 flats Electnc
meters pose a difficult problem, and several options have been consIdered Install
tamper proof prepay meters, remove old meters and mstall new wmng and meters In
centrallocatlon, metenng groups of flats With communal payment as defined In new
Clvl1 Code It appears obVIOUS what Will happen to electriCity demand, when presently
gas pnce IS less than half the price of electriCity and kerosene, It's more effiCient, and
safer than make shift electriC and kerosene stoves and heaters It has taken longer than
expected to get all the approvals, agreements and authonzatlons from the tenants,
Mumclpabty, Thlhsl and other agencIes to Implement thiS Debvery Order
reqwrement

It IS very Important for non-engmeer, non-technIcal USAID personell to realIZe that
any kmd of EngmeerIng-ConstructiOn project In any highly developed clvlhzed
society anywhere m the world IS subject to the laws, codes and standards of that
SOCiety, and no work can even be started Without first obtammg the necessary pemuts,
approvals and authorizations All of the delayb to the Dehvery Orders have been
beyond the control of Bums and Roe as a result of waltmg for approvals and
authonzatlons from Government agencIes, mcludIng USAID

A no cost extenSlOn until 1 August, 1998 was granted for DONo 25 The ZUgdldl
TS81Slu well flow testmg was completed 20 Janudl')', 1998 and last of flow data

•

•

•
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transnutted to Geothennex Results ofchemIcal and gas analysIs ofwell samples were
received from Geothenma on FrJday~ 20 February~ and transmitted to Geothermex
They are presently computer modehng the resource and should complete ttus report
by mId-March

Genenc technical speCifications for materials and constnlction are bemg prepared for
EBRD Tender documents, as.requued m the Dehvery Order It should be remembered
that numerous delays to thIS Dehvery Order No 25 were beyond the control of Bums
and Roe due to excessive time for USAID/CO Washmgton, DC authorization of
construction subcontracts

Dehvery Order No 31 - Georgia Power Subsector Least Cost Investment Plan was
authonzed 30 January, 1998 Therefore, a Bums and Roe Team organIzation meetmg
was held on Monday, 16 Feb m Tblbsl to diSCUSS strategy, reqUired meetmgs WIth
counterpart orgarnzatlons and personal, and preparatIon of I1sts of mformatlOn needed
for mput to the IPM Model

A USAID KJ.ck-offmeetmg was held on Tue, 17 February to 1Otroduce assignment of
the project team members, Mr Brooks Howell, Project Manager, Mike Saunders,
Harza (Hydro) and other members of Bums and Roe staff USAlD was requested to
arrange for meetmg With Mlnlstry of Energy and other governmental otficlals to get
support m obtammg data

The first Klck-off meetmg WIth GOG persons arranged by USAID - Thl11S1 mission
was held at the Meteklu Palace Hotel Turn-out was very good as shown on attached
hst of attendees, consldermg the short notice Handouts descrlbmg different tasks and
mformatlon needs for the Least Cost Investment Plan In English and GeorgIan were
handed out to attendees A copy of the anfonnatlon needs !lst for thermal and
renewable energy options IS attached After brIef mtroductlOn by Douglas Tuckhorn,
BREI Managmg Director, Caryle Cammlssa~ USAID/TbdlSI missIon, and Iqbal
Chaudhry, COTRIUSAID Waslungton~ Mr Brooks Howell, BREI Project Manager
gave a presentatIon descnbmg the Integrated PlannIng Model (IPM) to be used for
modehng the power subsector 10vestment needs A question and answer perIod
followed the presentation

Three Georgian offiCials gave lengthy dlscusslons about several Issues whIch they
considered unportant The Director of Energy Institute, Mr Nodar Keresebdze
emphaSIzed the followmg three mam Issues

1 Natural gas supply to Georgia was curtailed or completely cut off dunng 1993
1994 PreViously 20% of electnclty was for domestic household use, now more than
70% IS used for heatmg, cooking and hot water (Note 1'orty SIX dl!»tnct heatmg
thermal stations representmg about 2927 MW thermcll have been shut down since
1993 Wlthout any capital preservatIon ofbollers and dIstributIOn systems BREI/ARCI
survey and techmcal assessment 10 1995 Identified only 7 facilities that at that time
had a chance of rehablLltatlOn Without extensIve anvestment About 18 other statIOns
would require massive Investments and reconstruction to be useful The remainIng
stations were not considered worthwhl1e to rehablhtate In addltlon, much of the hot



water (sangle Pipe) distrIbution plpmg and radiators m apartment bulldmgs have
corroded beyond repaIr and some have been removed There are more than 300,000
fanuhes m about 5000 apartment bulldmgs which prevJOusly were suppbed hot water
district heatmg These families have now subsntuted electnc heatmg and kerosene
heaters for lack of natural gas, and It appears that the only reabsnc hope for restonng
heat and hot water IS a mix of some district heatmg stations rehablbtatlon or
repowenng, some decentrabzed gas fired bUIldmg heatmg bollers, and more
Important, restoration of metered natural gas suppbes to mdlvldual apartment flats for
cookmg, heatmg and possibly hot water heaters In parallel, It IS necessary to upgrade
and restore electnclty metermg and payment collection When tenants realize that
natural gas IS less than half the pnce of electriCity and kerosene, there IS an Incentive
to mstall relatively mexpenslve natural gas heaters an their flats These heaters are not
much more expensive than the kerosene and propane heaters purchased from Turkey,
South Korea and Iran )

2 It WlU be very difficult to overcome the present mertla of consumer attltude and
energy use patterns set over the past five years Thousands of electrIC, kerosene,
propane, wood and coal heaters and stoves have been purchased out of desperation for
heat and cluzens Will be hard pressed to agam be asked to voluntanly spend hmlted or
non-eXistent mcome for new gas heaters, gas meters or electnclty meters Therefore,
the Least Cost Investment Plan must conSider the new trends an Georgian economic
development With the problem of havmg Increased electriCity supply With the problem
ofnon-solvent consumer demand

3 The most lDlportant Issue to address the prevIous diSCUSSion IS the necessity to
maxlDllze upgracbng and mstallatlon of metermg and mcreasmg ofpayment collecnon
dlsclpbne This IS Important not only for electnclty, but for natural gas iUld also hot
and cold water consumption ThiS appears to be the only reahstlc way to mOnitor and
control the shift 10 forms of energy demand consumption by means of the pnce
system

The Head of Department of Renewable Energy, Mml~lry of Fuel and Energy, Mr
Simon Sharabldze, asked questions about renewable energy, how It WIll he studied an
program, Will any projects be mcluded, and how renewable energy wll1 offset
mcreases 10 electnclty consumptIon

Because of the large potential for wmd energy an Georgia, several wmd farm projects
of 20-30 MW already developed will be mcluded for supply Side evaluation 10 the
model

There IS a large potential of geothermal hot water energy 10 GeorgIa for use 10 dlstnct
heatmg and commercial use for greenhouses, tea drymg, chicken producnon,
refrtgeratlon and processmg of fruit and meat products, etc ThIS energy Will be
considered on the demand Side as an offset to electnclty supply t and for fossd fuel
greenhouse gas (C~) reductIon credIt

Solar energy photovoltlC applIcations are hmlted to remote locatiOns for
communications and cathodiC protection systems on ndtural gas and petroleum

•

•

•



e-

e'--

'-e

product plpehnes Solar energy for hot water and thermal storage hot wr systems has
been and IS used throughout Georgia In houses and some cOInmerclal bUlldmgs There
IS slgmficant potentIal for more wIdespread use of tlus energy source throughout
GeorgIa, and the technology and talent IS eXIstmg However, the eXiStmg
manufactunng facdltles and equipment are defunct and m need of mvestment The
potential for solar energy heatmg and hot water consumptIon can be conSIdered on the
demand side

There have been several studies and proposals for rehabilitatIon of the Tktbuh coal
mmes near KutatSI, and proposals real or rumored of buddmg a 50 MW to 100 MW
cllculatmg flwdized bed boder power plant There IS mformatlon trom Amuan
KashakhashvIll, Vice Director of Georgian Coal Department, MIIDStry of Fuel and
Energy, that a delegation of experts from Skoda (Czechoslovakia) funded by KFW
made an assessment of manes and a proposal for rehabilitation of mme and
construetlon of a 100 MW clrculatmg flUidized bed boller power plant If results of
thIS study can be obtamed, the results and cost data can be mputed to the study
However, at thiS time It does not appear to be a cost effective anve~lment bdsed on
known InformatIon It would seem that a more etfe"tlve use of thiS coal would be to
bum In Simple, inexpensive vertical fire tube hot water bOIlers for heating of schools,
hospitals, old peoples homes, apartment and government buddmgs, etc In outlymg
towns and vdlages ThiS type boller IS presently hemg used m an elementary school m
Tblbsl very successfully, With a second bOiler supplymg heat to a nearby pollce
statIon

There IS a UNESCO Project m Aspmdza, southern GeorgIa for Implementmg a
number of small non-traditional alternative energy proJects, mcludmg a small WInd
generator, geothermal power, solar house, blogas generator etc However, t111~ project
Will not unpact the present study

Also, the City of Tblhsl has studied and proposed the collection of landfill methane
blogas for use In a small power plant (5-10 MW)

The dIrector of the Hydro InstItute Mr A Cmtanava discussed the Issue of need for a
balanced transmiSSion system and regional rehablhty Now, If one cntlcal
transmiSSion hnk goes down, the whole country goes down This Issue WIll be
addressed m the study

As mentIoned earlIer, the Department of Renewable Energy Utilization In "Sakenergo
Generation" has developed a number of projects With cost estImates for wmd power.
submItted to the ForeIgn Trade MIDlstry,lookmg for fundmg TheIr cost estimates are
for generators and controls, mclude shlppmg cost from Denmark for 500 kW - 1 5
MW machmes and Include local labor and materIals for foundatIons, structural and
electrical complete to the god They estimate $850 to $1 OOO/kW turnkey, which IS

lower labor costs compared to EuropelUSA cost of about $900 - $12001k.W turnkey,
With total generatmg cost of about $ 004 to $ 0045 IkWh, based on 20 MW to 30
MW wmd farm mmunum ThIs mfonnatlon can be verIfied and prOVided for Input to
the model It IS understood that DOEIWIND delegatIon has been provldmg
cooperatIOn and assistance to GeorgIa USAIDlTblhsl Will prOVide names of contacts

~ I
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Names ofpotential wand power plants

30-50 MW Tbdlsl-Samgon
SO MW KUWSI - regIonal government very mterested
SO MW L1Idu (Rlkhotl pass) 100 MW potential
30 MWBatunu

It should be noted that Georgia has more than 50 years (1936 • 1986) wand
observations from 145 weather stations The selected projects have wand velocities
over 3 5 - SOmis With duratIons m excess of 5 000 hours/year

A triP was made to RustaVl Matallurglcal Mdl power plant to meet with Director.
Deputy Director. Cluef Engmeer and other staff See attached general schematic
dIagram for eqwpment A Steam flow diagram and electrical one-hne diagram and
site plan were loaned for makmg copIes They prOVIded some detailed hsts of
equipment condition assessments (mostly bOllers) and budget estImates for required
repatr works They Will prOVIde additional detatled data as requested on questlO1l1181re
It IS known that GE made proposal an 1997 for repowermg of the Rustavi power plant
With combaned cycle gas turbme mstallatlon Tms mformanon wdl be considered If
avatlable

Notes prepared by

~~,I"'""'lr~
John E Hallberg PE
Task Manager
Bums and Roe Enterprises
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SilJIllall" Enell"gy CilJIlllledilJlll" System foll" Hot Watell" Supply tG tbe Burnt Centell" m
TlbdlSI
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Sollar Energy ColllledOJr System for Hot Water Supply to the Burnt Center m
TbnhsR



•

•

•

Relbun1b>nllnltaltwn of tllne lInealtmg system mit tllne Burnt Center urn T1b>WSli
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lP1l"\!){jl1llliCtnollll. KlllI.£1l"ease of the Lnsll Geothermal Deposl!t by Hydro SIphon Method
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Reft:n2llbdntatnorrn of tllne IlIcatmg system at the MateJrlluty HmJ§f #5 lD TbdlS1
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ReJlllalbnJ!Htatnon of tJllle JIlleatmg system at tJllle Knnde:rganie!lll #97 m Tl!:nllll§R
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Rehabn.htatn.on of the heatmg system at the Maltelillllty Hmluil-e #4 m Tb!lllll
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RehalbD.htatD.oJl] of the heatmg system at the SetCondary School #130 In l'lbD.hsD.
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Rehabdnltaltllilm of the heatmg system at the §eC41Illu!lary School #130 an TbulSl
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Rehalbnhtatnm:n of the heatnng system at the Mental Hospiltal m Tbilun
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AppendIx E

1. Subtask 1- DIstrIct Heatmg Thermal StatIOn No 9
RehabIlItatIOn

(CogeneratIOn opportumtles)

2 Subtask 5 - Heat Supply System RehabIlItatIOn for the Oncology
Center (Cancer) HospItal
(CogeneratIOn opportumtles)

3 Reference to Techmcal Report PrevIously SubmItted March 1996
Phase II - Selected DesIgn SolutIOns and Cost EstImates

4 MIscellaneous InformatIOn about PotentIal DIstrIct Heatmg
Projects
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Development, Investment & EnfJlneerrng

ARCI Consulting

Delivery Order 11 Task 1
TblllSI District Heating System Improvement Program

Subtask 1
Distract Thermal Station No 9 Rehabilitation

( Co-generatlon opportunities)

Technacal Report

Prepared under subcontract to Burns & Roe Entarpnses, Inc

TbIiISI, 1996
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The AIm of the Expertll>e

The aim of the expertlsl. I~ to study the possibilIty of ..10 dl11..II..111 .lppltl...lllOll 01
cogeneratIOn (JOint process ot thermal and power energ) gl..nl.. r..lll 011 I ..I'> 0111.. ot Ihl..
means of heat supply system rehabilItatIOn In TbIlISI

EtticlenC) ot the cogeneration method was not questIoned ..l::. It \\.1::> ::>uttil.lenth
provl.d by l.xpl.rH"m..e Thl. ..urn of tIm work v...l::. 10 hud ..1 p..lflll.ul..u ::>oluLlol1 Lo he..lL
~upph problem~ based on ..ill 4... \...unph.. ot onl.. TbIlI~1 rl..glun Ik~IJI..~ 1..11~llll..l..nllg .JuJ
techmcal aspects ot the problem many other ta",tors h..l\e to bl. Jl...1lt \\ llh Ih.lt ..lrl..
typical tor SOCial-economic ~ltuatlOn In GeorgIa at the tIme \\hen the I.. 'pl.nmelll \\~
performed

• Low solvency of thermal and power energy co~uml..r~,

• Lowerl.d t.JflfT~ for dl..l.tru.. pOWl.r l.~wbh~hl..d by thl. 01..uI gl.Jll gU\ 1.11l11l1.1ll

• Market pnces for all t) pes of fuel that are close to world pm,l..~

• Ab~ence ot thermal energy market and as a result, ab~encL at t.Jntb 101 ::>I..f\ lLI..~ 01

centraltzed ~ystems ot heat supply

• Inadequacy ofleglslatl\e and standarllzatlOn hase~ tor rl..gul.Jtll1~ rd llllllhlllP
between l..on~umer~ at l.ommun.ll ~ervll.e ..md proJul..l..r~

• Low ethclency of the communal services tee collel..lIon ~\~Iem

• ~tate monopoly In the energ) S) stem sphere

IntlUt.nl.l.. of thl.. above mentioned factors l.an neutr..llILI.. Ihl.. dian Iu II11J .Jll dlll..Il..1I1
,"olutlon ot the prohkm But e\en In thiS case thl. recomllll..nJ.llloll'> 01 Ihl.. l..'pl..rll::>1..
\\<111 gl\e answers to the tollowmg questIons

• Whl",h tarltls tor thermal and power energy \\<111 Ic..t U::> .Jdlll..\1.. pmJUl.tlOIl
t:1lIl..lenl..) ,

• It thl. l..l..ntr.JlI~d he.Jt ~\ ~tl..m~ l..m oper.ltl.. umkr the l..urrl..l1t l.OllJlllllll::> '
• Vv h.Jt dl.Jllgl..~ JII.. 1l1..l.1..::>::>..lr) 111 thl. rd.JtlOll::> bc..t\\l.l..11 pruJul..l..r::> ..luJ ~lJll::>UI1lI..I::> ul

l.ommunal services?
• What changes In propl..rty torm.. are neces.,al) In thl.. I.nl..rg) '>l.l.lor III (I'-llfel I

Cbolce of Expertise Site

ChOIce ot a TbllIsl regIOn tor C>"Pl.rtl::>~ I~ \cry ll11port.l1l1 .Jl1\j h..l::> IU 1ll~1.I thl.
tollo\\<mg reqUirements

• Compact locatIOn ot soh-em consumers of centralIzed heat ~uppl\ ::>\ ::>t~m m the
l.ho::>en 1blllsl regIOn

• MInlm.l1 dl~tance bet\\<een Lho~en consumers and e>"l~tlng dl~tnl..t th~rl1l..l1 ::>Wtlon

• L\1~l~nLL 01 re~\"rvl.. l.On~UI11l..~ III lhl. \"ho~en Iblh~l r~glOll llll.r~J.::>l. 01 ~lJl\ em. \
of v.hlch can be expected In the ne.lfest future,

• TechnIcal SUItabilIty of mstallmg cogeneraung eqUlpml.nt 111 th~ dllJ::>1..1l lh~rl1l.l1

statlon

BEST AVAILABLE COpy



• {limp II lll\d\ n.gullr Jun IIlJ 1m IhLrm II LIlLrgy dUIlIlt: lh~ )~.!r

• /!u ......lhllll\ III rLgul..l11. U..llh dll11gL~ 111 pOWLr Jl.m.md by In\..111::' 01 r~JI::'lnbuling

"1IIJ1/1I" III I\. ...\.I\\. \.11I1"'UIlIU"

\ ... IIL"'lIlt 1l11.11IllP IfIllg "~\I.r tl 0(111011... 1111hl r\. ...pllnJmg to.uJ J~m..lJlJ:. I:. tv ~hvo:.~

I l~bllill III lh~ Ll.llkr ul I bill'" "L[\ II.I.J O} IhI. I III d ~W110n N l)

Blnhl)l \IL" 01 untr.aJ p.art oflbLlbl
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It must be noted that at the prevIous stage all necessaI) Investment LJkul•.lt1~ms tor the
rehabilu..ltlOn ot Thermal "tallon \,j <) and proteLtlOn ot the t:\I~lIng I.LIUlpml.nt \\ere
L..trflulout Ihe.:: JV..llldbilily 01 thIs InformatIOn aHoYt~ U~ to LOmp..l.f1. t\\O upllOlb or

thl;: rehc.lbIillc.ltlon of Thermdl Station N 9

• with u~mg ot the eXlsttng equipment
• Ytlth u~mg ofneYt cogLneratton eqUipment

DeSCription of DIstrict Therm.d ~tatlOn N 9

DI~tnLt ThLnu..lI Sl..lllon N 9, bUilt III 1969, y., ...~ LqUlp\XJ \\Ilh I\\u ....k.lIB bUlkr.,
oI... RP-J 0/ J, 01 JOt.,t4,. 1m/hour L lpaLlt) LUdl (6 , h.1l, hour == 7 "'~ \ J\\ h) In \9X7

the huJldmg of Thermal ':tatlOn N q was expanded and Jddltlol1tllh I.LllllpJXd \\ nh tl
W..lter hC..ltmg boIler KBI [\1-20 LdpaLlt) ·20 k.callhour C:!3 2 ~I \\) \n 1\)9\ llllL morL
water heating boIler y.,~ Installed K1:H M-30 LdpcU.lt\ - 30 k.L.11 huU! (3~ ~ t\l \\ )
~1f'Le \l)lJ:! .lit, r the g~ ~upph y.,~ ~loppt.d DI~lnLt 1 h\.rnl.1l ~l.llIUll " \) Ju\.:> nul

Oper..ltL

3
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10 I 1II \ DN I "I

I 1 <. II UJIllIllll PUI11P~ (1200 9"1 2 Ill.lll~

12 llll-ul.lIIUIl pUllIp I ~N 1000 I Ill-Ill~

11 (\lId wolh.r pump~ U~OtJ 1)"1 ~ Il~U1:>

I~ Fe~d pumps "Mol"1 "1'\ , 1I~1ll'

1'1 W.lh..r lr~Jtl1l~UlIJ~lhl\ oJllJl.oJ"r.lhlr \ 2, III

hll 1I1111\11~ Illlu~ 2 Ill. II I:> ~J :'.J1t :.uh~1I1 I
lI~m

III MdLUt )uppl) ):.1I:m a) m.uul pump:. 38
-12"1-2 Hun:. b) /ll.U.Ul h~..l~l~ Pl\1 02) l.) llloUlJl

Iiltl.r~ 2 lIl.ml>

17 M ."ul unJ~rbroullJr~:.~n llll \ !Ill III

I K Und. l>lllol..~ Pllx~ 11 2, III 1) ~ U III

19 ~..h ~ulullon pump I'I.2u IU

20 ~ ...h ~olutlon rl-:>~r\lJlr •
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T<.lbk N 1 Tel.hmcal condition of DIstnct Thennal Station \j l) 111..1In ~4U1pment tor
I\pnl - M<.l) 1995

Ht:at Con-
eapa- ~ump- BOIlers
city tlOn

olthe IO.ld
TS T~ Water healIng boilers "'II. 1111 botler~

(uedl h) (Gloat/h)

I ipe Qua Un II In~lal DI.~I:=ned f) pI. VU.I LUll 11I~1..I1 IA.:.1.,111.U
nlll) C1p1 latton nomInal oIll) I.lp I I Ilion nllllllllal

ell) data consumpuo 1.11\ J.Jld \.on::.umpllon
(G\.aL n of Iud (1011:' ",I Iud

h) h)
630 254 KBr JI-

M 2U I 2U 1987 2)2U UP 2 10 I '}()~ b40
KRr 10
M 30 I 30 1991 3680 tJ

Fud I.un"ump on I '11. b~~l I.e.t \ I...IC

Natural gas Mazout !';ule
(1000 In ) (tons)

bb92 .JOM 8 AI.Lurdlll~ lu Ihl. 111. 11111", I )qllnllll.lll

J 1\ 1 IllllIl III I I

Pump~

HI. ItIng net\\ orl-.
T)pe QuanulV Unll Head CapdLII\ ''llll.

L1Pd\.ll\ H N
G(m n) (m) ('" \\)

,B 200 2 500 120 200 In lIpl.C..11111:= :.t.lll.
LUI 1000 I 1000 180 (uO

Pumps
Feedm~ s)stem

lipl. (jU.llIlll) Unit I h...IlJ Llp.ll.ll) ""II.
I. Ip.l\.Il\ H N
G(m n) (m) ('"W)

"'M4) ») 2 ~) )5 I) III G.lJ :.1.111.

1 :WO I)} I 200 qC; 110 IlIllpl.C 'I (1.\11.1 \\.Ill.rl
l )00 q') I 200 95 110 D.ull.l_eJ (I.llid \\ ater)

Pump,;

\\- ater treatment system

Type Quantity Unit Head C.lpJl.ll\ ''<Ule
Cap.ll.ll) B N
G(m h) (m) ('" \\- )

2X-9J I I} I I » In upl.l..lll1l., ~l.lle

5
BEST AVAILABLE COpy
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Pumps
Fuel system (mazout)

Typ~ QUJ.Iltlty Unit H~ad CoIpJlll} \'ok
Capacity H N
G(mJ,h) (01) (k..W)

313 4 2, 2 64 250 7, 111 Upel 11111: ~IJlc

Fans and exhaust tans

T}p\. QUlntn, linn Pre~~ure r.lp ICily ,""le

Capacny H N
G(m l /h ) (l..g1m ) (J...W)

Il III 1'i 2 ...0000 1...0 )'i III "I" I Lilli ~l lIe
.'lH 15 2 50000 226 40
LU!lO 2 19600 221 30
il'lll h 2 6300 106 ,7

W.Iter heal~rs

St~,llll-wat~r W,ller \Ir<lt~r \luuuI II.. 1111\:

Type Quan- Note Type Quan Note T,pe ()u 111 1'.<lt~

IIty tIly II[\

IIll I Needs 11 \1 III
)') 2 IJ 2 repairs - - - 6 ')- ... operat_1 -

1-=35 3 ~I.lte
)

Ill-

Deaerator

I)pe t)U.lllllty Volume V \'ul..
(01')

'l< \ 7') 2') I 25

L..UIIOIIIU...1 N.llnUllllllt\.r~ lur \\-oIh.r ric 111II,LIl

Type Note Quanllt} Dlameh:r H.. I-IH NOlc~

Ii lmm) (nil

IWOUlllb III 0p\.r.llJlI", 2 2000 4 III IIp.. loIlllle
stat~ ~llt..

Brine sol,ent I.JJl"~

Water \l11'}UI

Quan- DIameter HeIght Notes Volume Quan- Note: 'v olume l )uoIn NOle
til} d (mOl) h (m) V lOll) tit} \ (III I 111\

I 1000 2 In op..r 400 I hrro- lW I \1.. 1011

state concrete under
under- ",roulIJ
ground

s
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CllImnt:y Stae\... Tr lIhlorm.. r
\l.Jlendl LJI.Jlnt:lt:r Ht:lghl Note~ lype Lapacll) lju..Ln In~l..L1 NUlc~

J (111m) h (m) N (I<.. 'N) 11l\ 1..LIIUJI
.Ilk

I:3nck 2 20 Two III 1000 2 1'J~" lJuubk \\ a\
units 1000 10 kcJme

In ",uod
.. lllldllion

Inm.r plpll1:: TII..ml.JIJld
Pipe I en~ht I">el.!ret: '''Il~

d(mm) lxl (m) ot depr
2U% 01 PIPI.~ 400 2x lJ77 NUll .........~,lIlk .. 1I..Llllld~

nl.ld 10 hI. 'hO 2x '\QOO 0 P Inl 111\ II IIlhllll .. II 11111.. h
replaced 300 lx 6700

250 lx 2860
200 2x 3680 42
150 2x 3110
100 lx 3060
80 2x 5900 8,
50 2x 7543

Bul1dll1,,\ Structun: of Ih.. BOlkr Huu~..
Mam Structure Rooting K.. ..LI .... l..Lle

columns/walls root
Ferroconcrete pliers Ferroconcrete unit Thc ~1..Llll. ~I.lbilll\ ul Ill .. bullJII1_
Ft:rroconcrt:te panel Ferroconcrete construction slab~ I~ pl .. , .. I\ .. J

and brick walls glrdt:r trusses R"4UIr"~ ruol Jlbul.lllUIl r.. p.ur
w IIlJU\\ ~ ::1.1~~ I .. pl.1l.l.m..1ll

n.. p.ur IIlJ rllh'l Illllll olth..
1111 .. flur

<\t pr~sent the both water heatmg boilers are operable and need :lom~ I1lmor rep.ur
L1\ II wn~trUl.tlOns ot Dlstnct Ihermdl ~tat1on N I} bulldlllg wrr~:lpoJlJ lO ::>l<!blltl\
rt:4ulft:mt:nl~ bUl need eXlt:ll::>lVt: rdl<!blltwllOn

7



List of Co~sumersof Therm.al Energy

I' 1J1l1I1l~1l1 01 ('~ll/gll

" Mml,,(r\ ol "tJt~ "~CUnl)

3 ~~hool

4 I'..d.ll.l. 01 Yuulh

~ MIIlI..,ln ot furl.lgn AtI ..ur..

(, (lllUII.Jlol Ikp..lfll11l.lll

7 Hotel
R Out P.ltlent...' (lime
l) S~hool

I0 MUI1l~lr..a11 nh.rprt'\~

1homl.urn~ob..1

II (.lhm~tot Mllll"ll.. l .. III ('1.\11;:,1..1

12 Bank
13 Iax Ins~cuon 01 tJ~orgl.l

14 "-uukrg..utl.l1

I" "upreme Court 01 (.l.lIrt,-l..1

16 ~dlUol

I7 ~mdergJ1"ten

18 MIDlStry ot (OInmWl1~..lllul~ (bt:lIlg

under ,-oruttrUl..UOll)

IQ R\.'\Iili.nll.ll Billd-.

•

I.,t of Future COf1~umcr~ ofTbermdl FIH.r~)

~I 1\1111 \'..lr) 1\ I rU..l1 Ll. 27 C'ondumllllllnl

"'l"'l C1I11nll dq!nph 2H HUld
-,.,

(,0\ l.rnml.lll..l1 Agl.n.. Il. .. 29 Ilold
-'
24 13..l1ll. 30 l111CllU •.2:> N.l110Il..lI ()p~l..l 11 R~'IUl.nLl.11 Ull1~1..

~(, AI. IlknUl fh.. III r
.,,,

N Illonal Hhhln~ ..a1 t'.lu.... ulll'-
11 ~u~l1DJ1"ket

Thc:mw1 ~t.lUon

8
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PrOject of rebablhtated thermal nemor~.

LEGEND

---- EXlstmg thermal networks
- - - DesIgned thermal networl.

Rehablhtanon scheme of thermal nernork.

LEGEND

(§) Markmg of thermal network
rehabilitated sectIOn

W Marlmg of heat consumer

9
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Legend of distract thermal network to be rehdblhtdtcd
",t:l.tlOn ",(;.(..tlon Pipe Type ot pIpmg LInt. LonulllOll NOLI..

N length dIdI11eter
L m 2D mm

I 320 400 With channel ActIng
'") 200 350 " "
... 20 100 " Reconstru(..l1ol1 lh.umt.1-' --

.uIJ plplllg

..IlL fLpl.1t.LJ
4 160 150 To h... (..Oll.,lnldLd
5 20 100 " "
6 20 100 " "
7 240 100

,
Recon~tru(..l1on lh.umd--

..UlJ plPllle

..ilL ILpl.lLLJ
8 50 300 A(..ung
9 110 200 " To he Wn.,lrudeJ
10 100 200
II ::!oo 150 "
12 130 100 " "
13 10 150 RLLUI1~Lru ... llllll l h...lllud--

..IIlJ plpmg

..Ife repl..IceJ
14 150 300 " A(..ung
15 130 250 Without channel "
16 50 250 " ..
17 ISO 250 ,

18 05 125
19 15 80 Wlthchannd
20 60 80 " To h\;: wn.,truLtLd
21 ~o 250 " Actlllg
22 200 250 " "
23 SO 80 ,

lUbl: wn~truL tLJ
24 l5 80 A,-Ullg
25 10 80 To bt. wlbtruLlLJ
26 ~O 150 , "
27 50 150 " "
28 40 100 "

,

29 50 80 , ,

30 10 80 "

31 10 80
... ? 10 80 "

,
-'-
...... 15 100 " "-'-'
Notes 1 Prevented works are perfonned for actmg sectlon~

2 ~L(..Uon~ to b~ (..on~trUl.. lr..d wIlllx.. put m ma'-(..r..::'~lbh.. ... h...lnnd.,

10
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-\ppruxlmJl~ ~\pc.:m,l.~ tor rc.:habIlIlJtlOn ot TS N9 With llilmg 01 ~ \l::.ung I..l!ulpmt:nt
•.In. g1\ 1.11 111 I.lbk N 2

T.loll.. N 2
\ Types ot works ('0:>1 111 US $
I Construl.tlon works 600
.., RehabilitatIOn of eXisting equipment 'i5 U

3 RehabilItatIOn of energy supply s\stem 4'" ()
4 RepJlr..md con::.truc1lOn ot thermal ne1work )(lIJ II

5 c..on::.1ful.tlOn ot nc.:w hne ot g<c> plpmg 2)0 U

IOtAL 1)10 {)

•

•

•
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~ lcthod of DetumlOtltlOD of Opt,w41 EftiW,Dl) of COl:\ Ill! .lIlt)!! I lIV !l'l!Il!lt

for Iherwdl ~tatlOn N 9

E~llmJtlon at l.Ogeneration equipment capacIt) takes lOW \.OI1:>H,k 1..l11\111 1111.. flll.!1 .!I1J

po\,.er energ\ demand

I E:>t1matlol1 of thermal energ) demand

rJblc \I 3
TS N 9 consumers demand In thermal po" er

"- Name ot consumer Demand In thermal po\\er lGloaL h I \ull.

Q hea! nta-,\; Q J\e monl Qhli! \\.ucr (,) .J.l

I P.!rh",ml.!lt 46 2 44 035 I oU
"'l f\ll1ll::.l11l.::' 01 I 3 070 0,20 --

CommunIcation and
Secuntv..
Slohool NI 20 1 06 1 00-' -

4 Palace ot Youth 20 1 06 o IU -
5 ~hmstn ot torelgn U~ U,42 UIU -

..tl t"'lr::.
6 C..tum.dor 0" 016 010

department hotel
7 Dormltan 03 016 o 10 -
~ Out-p"'tlents chnu.. 01 o II o 11 -
l.) ~chool N47 U1 o II oU5 -
10 I herm..tl ::'l",Uon::. 02 o II - -
I I C.lbUK t ot tnuu::.ter::. I 7 090 020 u 70
12 \b::.olutb.,mk o 1 006 0O", -
11 Ta.... lIl<;pectlon o 1 006 00';; .
14 Kmdergarten o I 006 005 -
15 Supreme l.Ourt 05 0"") oU5 --'-
16 ~Lhool ot Physlcs- 04 011 oOb -

111.!lhem...tH.. ::.
17 ..... lllUI.! g..trtl.l1 o I 006 oU"i -
lK Mml"trv ot .., - I 33 o 15 u 7()- :>

commumcaUon
(reconstruction)

19 Re::'luentt.l1 blolok - - (0 ~O) -
TOTAL 174 9,13 2,80 ' UU t)nh III

(3 (0) ... umI111..f

tune



1.lbk '- -+ Tt.mperature lh..lractcnstlcs ot clImate l.OnJlt1un~ In I bdl~1

L\tcrn...t.1 .uc temperature "l
Avec..lge/munth

I II III IV V VI VII VIII IX '\ \1 \11
09 126 66 119 173 21 1 244 242 196 I" ~ 7 (1 2 X

Tempt.c..ltuct. cJnge <l\cr<lgl./lTh1Xlffi<l1 per mUlllh "l
I II III IV V VI VII VIII IX '\ \1 \11
79 I ~ 1 ()2 .lQJi lJl.2 ill ill UJ. .l.i!.B. l!L: ~ "l ..Ji1- !......".

205 : 199 216 21 5 21 187 199 203 2, () 21 -+ 2(1 19 I

P.:n"d I\Hh I"I~ .., III
lc.Jnpf",rdlUJ~

Ploh Ihllll' Prohahduy ~ K" ( III I

01 th.: cold,:sl 01 cold Ill'e
dol» DD d~" .~

AI': -\b>ll -\b>" ""':Iag.: Durol -h.: Dur.. \\ , \\, lJur.1u"n
r I_I.. lut, lut_ 1n.1.'<l1I1..1 u211 U\l1 0'111 OlJ2 IlUII r..l=-l. tllli ,..- ,,,- 1111,

~l1nu~1 mIDI Ma.\1 ollh.: 01 I.:m 11 kill I "I p,nVl.1
ilium 111..1 holt,,1 LlI, p,l .. Ill. Ih"l..J til, \\1111

monlh dol}> LUI': .1~\ , lurl. ,.1 J\ rJ_C

l l .1"t J ..u ~ I
I It {

I
P~r1

'.I l
I

I ~ ~ I 23 ~O JO II 14 lO Il .g 1,2 ~2 I'~ ~- u \,- I

A\ erdge air temper.lture duration
A.IC temperature A\ erage annual AIr temperature -\\ er.lk'" ..mnu,d

II1l...n...lb (Ie.. dumtlon I huur~
0 Jur.ltllll1 hour..,mtenals C.

-16 -14 1 0 12 139 "'I''\~

-14 -12 1 9 14 ]59 6(J'

-12 -10 1 9 16 179 (1' I
-10 -8 1 ]8 18 ]9 I.) h41'l
-8 -61 53 20 21 l) hi ..

-6 -41 96 22 23 I.) 4\) 1

-4 -2 1 175 24 259 -+u,
-"'I -01 298 26 279 2() ,-
0 I 9 500 28 299 201., 39 622 30 319 131

4 59 657 32 339 7u

6 79 596 34 359 II)

8 99 587 36 379 ()

10 11 9 5]7

The tullu\\ lI1g tJ.bl~~ ot tht-rl11<l1 PUVtI.C Jt.I11.ll1d <ll.wn.hng tu thl. Illlllllh::. h...lJ bl.l.l1
LomplkJ h"'~l.d on th\. data ot ceqUlred .ll11ount ot thl.ml.ll pO\hr lIlJ \\1111 11l...lI1e 1111\1

account the lhmatlc conditions ot Tbl11S1

1-4
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•
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QheaUng max -max. heatmg lOdd cun e

Qhcauog 3\crage--heallng 3\ erage monthh lo.uh

The annual protlle of thermal energy demand
for heatin~stem.
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The annual ~roC-lle of thermal energy
demand for hot water supply system.

•Table-'
~aVbrr---------------------------.,

5

4

3

2

12 dUrAlJoa

or a year

1
O-i..--f--+--of--of--f-~t----I----+--f---+---+---+---f---l

Qbot water-hot water loads for wmter
Qhot water summer-hot water loads for sumw~r

•The annual proC-de of thermal energy
demand for air conditioning.

T ..blc-7
Gtal/h.r---------------------------..

5

4

J
23

2

1

dur.alloa

of .. )ear.

4 5

QCODd -aU" coodltloomg load curve

O-l...--f--i--t--t--t--t----t----+--f---f---+---+---I---J
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T..ble-8

12 dur.lllOll
of .. )e..r

II109876432

LQmax -total annual profile at maxImum loold

LQaverage-total anoual proftle for a\erolge month!\- tOdd

LQ-toad cun e for summer tIme

The curve of total annual thermal energy demand.
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CONCLUSIONS

• CogenerJ1lOn sy::.tem output a\..cordll1g to the therm..ll wmpol1\.11l \...lj1..l"1l\ ::.hllulJ
bL vdth1l1 70 MW - SO M'W .1llU ~tul uultL..llIon 01 thl.fln..ll PU\\\.1 ':;\.lll.r..lkJ
JUI1l1g thL yLJr v.. 111 notlx. 11.::.::. th..m 90%, J1thJl

• It I::. fI••J::.onJbk 10 UtillLL I.. \I::.tmg bolk~ 01 KI3frvI t) pI. uUrIng tIlL h".111l1g ::.".1::'011
tor peakshavmg purposes

• {Ju!JzatlOn of the eXlstmg v..ater heatmg bOilers can provide therm.11 p,)\\\.r III La,,1.
ot emergen\..) v..hen there I::' need to stop ot the cogl..lh.rJlOr II 11 ..." I.Il..lbk ... hi bl.
hmlled With mstallauon ot one cogeneratIon system only

• With L.reJtlOn ot new ::.olvent cOlUlumers (see reserve con::.Wll~r::. ll~t) IllLre.1::'I.J
L.OI1::.umplion ot lhermJl poWLr t..ul bt. pruvlUI..U by mor" 1111"n~IIJI.J 0p'-r..llIOIl ul
1hL \.. ..itt.r hL..itmg bOlkr::. \\-hLI1 ..ludluonal h\..at powLr d\..m.mu II1Lll..I"'V" up tu \()(J

MW lt IS reasonable to replace one ot the water heJlmg Dlllkr \\lIh ..il1othd

• In usmg combmed "cogenerator system+water heaung bOiler::. I th" Jlllll.l1::'lUl1::' III

th\.. wg\.I1Lr..itor ::,y::'lem ::.houlu en.lble ll::. 1n::.1.d11•.llIUU III thl. pl..i"1. 01 J1~~~l.l1lbkJ

::.le..illl bU1kr::. (::'lLe::' 15111\18111 .1llU Lht. helghtl::' 7111)

NOTE It should be noted that operatIon of the eXIstmg v..ater he.mng bOIlers 1::'
L.OImeL.ted \Hth the sigmticant overconsumptIon ot the tud It I::. l..1u::.eJ b\ ulJ
1..i::.h1un\..d dL::'lgn olLh\.. bUlkr::. .111U .lbo, by LhLI.1\..L UI.1L Lo rl....1dl ~)_l)U'U dll\.ILIlL\
W..lLLr tc..mpLrJ1un. a1 thl. ulsc..hargt. should lx. not k::.s th..m 130u

C Ilm\\.\ Lr thl.
qua!JI\ of the eXIstmg dl'itnct thermal plpmg (whIch are suppo::.ed to h\. j1 anl.ill) u...l.d)
do not enable to use v..ater with temperature more than 90-95uC fhlh the boiler
dtI\..h~nC\ \\111 be 10\\ered dO\\TI to 65-70% \\luch cause~ high Iud \.un::.umpllon

II Elec..trlc Power Demand Estimation

In order Lo c....kulate power demclIld r..te It I~ nec..e::'~dIY Lo ::.deLL upulll..il ...~h\.llll. 01 Lh\.
c..on::.ul11t.r::. ::.upply for Lhl::' \Lry purpo::.t. lhc..rc.. h.iu bt.\.n rt.vIL\\\.J thr\.\. "l'lllll1'> In..lll
uf thl. up1lOn::. It ::.hould i1l. takl.n mto account tlmt at thl.. prl.'il.llI I11Un1\.111 111 POI\.lltl d
cnn...umerc; are c;upphed v..tth po\\er trom the City power gnd Con::.eqll\.ntl\ turmng h)

new source ot pov..er IS supposed to attract the consumer::. bv po::'::'lbdll\ l)1 II1l.re.l~ll1::!

power ::.upply n.hablIlt) (il IS a very acute issue m the c..onuHlolb 01 (1ll\\er ~\ ~t~m

c..n::'l::. m lH:orgI.l) WIth pre::.ervmg powt:r ::.upply wnlb

OptIon)

In:ner.lteu po\\er dI::.tnbulloll (::...lIe::.) between the ::.pel-Itll. (regulJIJ LOlblllll\.r~

18
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~lhcmc of po\\er d.!>trrbutIOD - 0 pfWO I
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Follov.mg .ld"antage~ and negatl\e ~ldes could Ix. dl~tmguj~h~d ll1..1boh dl..ler..ull

o\.dvclntclge~

• POSSIbIlIty to sell generated pov.er by retaIl pnces
to the populauon I kW h - 0 025 IMI (=$002)

<111 other consumer~ I 10..W h - 0 045 Ian ($0036),

In dlIkn..m.~ wIth th~ whok~..lk t•.lnn ~qu..lhng to 1 k.W h - 0 02-i lolfl (~u 0 I ()2l

• Th~r~ .Jr~ no probl~ms r~gardmg frequency ~ynchronl/.atllln tor ptl\h.r eUkrll~J

from cogenerator m case City gnd power frequency d~u~.l~~

• Increase of reliabIlity of pov.er suppl} for the specltk (regular) wn~llm~r'\

DI!lcldv.mtages

• Problems connected WIth excess power sales at rnght urnes
• Necesslt\ of resene consumers aVaIlabilIty for exce~s po..\er ~dle:> ..It Illght tlln~:>

(pumpmg statlons ot the CIty \\oater supply systems, Metro :>LiilIJlb IV-rdOIl>
retranslators, telephone statlons, etc)

• Slgmtil..ant capItal costs for settmg IOdept:ndent pov.er n~l\\url. ~) ~t ... l1b .mJ
rt.~pC~lIH. opcmung l.O~t~

• Admml~trntl\e lssue~ r~gardmg collectIOn of payments trom th.......nll::,um~rs for
l.on~uml.d power

Option II

~..lk') ot .JII g~n~rml.d po\\'cr to the CIty (dl'\tnct) p<mer'i}'Hem

20
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Follo\', mg ad\ antages and negative ~Ides could be dlstmgul~ht:d In ..lbo\ ~ Jl..l~r..1l11

• POSSibility of e\en sales ot all generated power dunng a d..l\
• SimplIfied system of power netv.ork
• Delreased demand tor umnterrupted operation ot tht: ~ng~n~r ..!lnr ~n..lbhl1g

installation ot one cogeneration S) stem

• SImplified payment collection s) stem tor power con~umpllOll trom UIlI. \\ hok~.lk

",onsumt.r

Dlsad\- antages

• Generated pov.er sales b} umfied wholesale tanff - 11.W h - 0 O::!4 1..lf1 ()O 0192)
• PO~~lble problems lonnelted ,"Ith power trequenc) ~\nlhfl}nL(..ltlun II1l~\" 01 lll\

po\\cr lrcquenly lh..mge~ (CIt) powcr frcqut.l1"'\ 1..111 JO\\l1 tu 4u-47 ilL \\\,.[1.

u~u.lI JUring th\" pLrJod trom 1992 to 1995 At prt.~\"nt thl. ,>ltll..l[IOn hi,> 1I1lprO\ I.J

and at Sakenergo they hope to gam final stablhzatIon)

Option III

~aks at b..lSll amount ot generated power to the Cll) (dl~tnct) pll\hr ~\ ~tem \\ nh
Jl~trlbutlon ot the po,"cr portion ~t\\cen the lImited number lIt r~;;lIl..l1 ~\llhUml.r~

22
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~dlllUl (It "OWl[ lh,tnbullUl1 - OptlOl1 III

•

L'-el. ll.J

1 11 ..1II"hll 1111..1 "lIlhl~lIun ....-10..,'

., II lIl"hllllJ,- r "lIh-..llltllll '-14'\"\ 1

; l\4~\J2

4 _ _ _ _ _ __ N41 uu
) N4u2:s

u "'1-10

7 !"Ii1 ..0
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Gl:neral r...onduslOns of the power demand estimation c:lI1d ~eb .. tlUn ul the apHm..t1
sl.heme ot Its dIstnbUtion

• Recommt..nded Option III of the generated power dI::.lnbutlon en..lbk~ 10 partl.llh
Ill.Ulr..lllll... Il~gc.ltl"l. ~ld~~ ot Opllon~ I c.lnd II prt..::.elVlllg th~lr 111.1111 JJ\JlllJg~~

• Amount ot genemted e1ectnc power (with recomm~l1ded dl~lnbL111UIl ~Lh~m~ )
does not affect the determmatlon ofcogeneratlng S) stem LapJ,-1l\

GLncrJI I.Ondu~lOn~ on dLlLmUnlng optlll1ul output ul wgLHLIJllll,:d '>\ ,>l~lll~ lor I ~
No 9

• Optimal output of the cogeneration system for TS No Q ...houlJ hL Jdlll~J h.l~J

on thermal component

•

•

•
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Prlllng Andl} SIS for Therm.tl and £Ieltm.•d Po" er

I. Co:>. of ,hum..1poncr

Cost estimations ot thermal po\\er made by MUniCipal ~ntefpl I~e Ihl)Jll~ umeoO.i
(enterpn~e v.hlch had to ensure tunctIOnlng ot dlS1rll.t heJtmg ~\ ~ll-llh l)l rbill~11

reflect d) namlCS ot changes m pncmg condmons for rec~nt 'v I.Jr~

Table N 9 ExpendIture tor producuon of 1 G~al (1 163 \1W h) llllhl.flll..l1 pl)\hr III

1993
1\1 Name of expenditure Lmtof Standard Lmt l:.\ren~I-" ~.ime m

measure 1 Gcal 1.0~t Ilh.JI "0

I Fuel (g~) m~ 171 ~)-OO 7697 11120
,., Eleltnc power kWh 39 10-10 390 -+ b2
... W...ter m3 1 5 16-00 2~ () 2X.)

4 ';alt k.g 15 I 20 ., 002-
5 Depreclatlon Rouble - - 100 I 18
6 Salan - - bO U7l
7 ~dlan ...ddmg - - 24 U 2~

8 R\.II11bur~l.ml.nt ot U\\ 11 - - 12., lJ 1 4S
operatmg capital
(Mazout purchase)

9 Other expenses - - 20 u u .., ...
-.)

Totdl expen~e~ Rouble - - ~~~u I tlO 0

Notl.
PrJI...l.~ glVl.l1 111 Roubk~ ot CIS lor 01 01 1993 - 400 roubk~=id I\. Itl\. II ~21 I

Table ~ 10 Expenditure tor production of 1 Gcal (1 163 M\~ t h) thl-flll..!1 fl'l\hr tor
0105 1994

N N...ml.o1 Unll ot St..md..m.l Unll I.U~t 1'\IXII ....\.~ ~ IIll\.

\. '\pLodllurc ml.asure 1 Gl....1 thllU~ I (I\. II 111 "u

coupon~ lhllu" I.IIU!'
I Natur..ll ga~

~ 140 370 "1M) () bb 16m,.,
l:le~tm. po\\'er k.W h 39 :>5 214 u 2 b2

... Water
,

3,6 40 144 o 19.) m
-I. ~..llt k.g 36 150 "1-+ tl () 71
-) Materials Thou", XU UIO

coupons
6 DeprecIatiOn 12 U U 16

7 Rl:p..llc tund luOU U 21 05

~ S..ll..m 51 0 067
9 Salar. addmg 20 -+ 027

10 Other expense,; ~4"1 7 -) 07

Totall:xpenses Thous 76UU U lUO OU
coupons

2.5



Note
PrJLL~ given In thous coupons of Georgia tor 01 05 1994 - 35U uuu ~oupon~=$1 1 e
ICJL..JI-$21 7

T..Jble N 11 E,pendlture tor production of 1 Gcal (I 163 \1\\ 1 h) lhulll Ii pO\h.r tor
0105 1995

•

Note
PnLL~ given m thOU3 LOUP0l13 ofGeorgl..t tor 01 05 1995 - I 300 OUO WUpUIl:>-) I 1 I.

IGI...JI=$24 7

N

I
")

6
7
8
9
10

Name ot
I. xpclH.hture

N.ltur.ll g I"

'"" lectnL power
\\tater
~dlt

M..Jl~n..u::.

DepreCIation
Repair fund
Salan
~..Jldry dddlng
Othl.f ~ 'pl.n::.~~

Tot..J1 I. 'penscs

Unit ot
ml...J~urc

,
111

h. \\ h
mJ

J...g
Ihu~

COUP0l13

Thou...
coupons

~tandard

1 UI.<.l1

18~ 1
39
36
3b

Unit I.U~t

tho~

1100
450
2000
2Uu u

1::.\.Pl.lb~~ I
u\...ll lhl!u~

~UUPlllI:>

21'hQ II

17550
7:~0 u
72u u
4UO U

1200
180U U
1440 U
)70 U

"'0 ()

~..lmc

III lJ 0

7~ ~7

5 4~

:; 2,
.2 _)

0,7

5 03
~ :-0
1 ~u

I 72
I (H) 00

•
Usmg thIS method tor thermal pov.er cost calculation tor 01 08 1996 \\~ II gl.t
I(Jl.al - $22 5

Il ::.hould bl. 1..u..l.n mlo JLI.OUlll that potl.ntlal COnSUml.f::. ot Th~rmal ~l.ltlllil N9 \\111

l~lJUlrl. to ~Il,>url. rL.I'iOnahlltt\ ot th\.lf hl.at ,>upph trom T" '\)q III l.ump In"nll \\Jlh
po'i'ilbllltY of arrangement and operation ot mdl\ldual bOiler hou~1. Oil Jle"d tud
(usmg ot natural gas tor mdl\ Idual heat systems m cOlli>ldered dl::.trIl.l ot I blll::'1 l~

I.OnneLted \\ Ith wnslderable e\.pendlture::. on rehablhwtlon oj g..b ~upph ~\ ~lem) I u
Ju~tll\ priLL 1.0mpLtltI\l.nl.~s ot dIstrict hl.at ~upplv In 1.0mp..tn~lln \\uh thl. 0pl.r..ltlOll
01 mdl\ Idual boilef hou::.l. It IS l.nough to pl.rtorm tollowmg l.olkul.lll11n...

(n case ot usmg dIesel at pnce $180 per tone the pnu: ot lu\..ti l~

~26 5-27 5 pW\ldmg tholt Iud wmponent 111 ~o~t 011 Ull.flU..ll PO" 1.1 I~ 7)lJ u

dnd Iud 1::. burnmg III boller \\ Ilh dlil.lenl.) -85~ u

To tolJ...l. IOtll al.l.ount protitabllity of lO\cstments tor arr•.ll1gl.ml.1lt 01 IIldl\ Idu II hOlkr
house th~ l.O~t ot 1GI..lI Will be not k::.::. then $30 So w.nH on th~II11..t1 pll\hr ll!

ThennJl ~tatlon N91.Ouid be theJ on le\d IGcal- ~30 (I \1\\ h - )2' l\O)

26 •
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II, ElectriC PO\\ er Co~t

Al prl.~~nt d~l.tnc pov,er tanH IS ~UbJ~Cl to state regul..lllon 1 h.. J'1I11111.l1111= ... k..rn ..
po\\er gen~ratlon In Georgia IS m..lmtam~d (through h)JroPl1\~ .. l plll1h Il1J llkf1l1.l1

po\\er plantS) b\ state company "Sakenergo - generatsl.!"

Another state compam "Sakenergo . gadatsema" IS the m..lll1 ~Uppll .. 1 uJ t:k..tn..

po\\er to th,,- large LOn~ume~ tre~ldenual ..In:J~, IMgl. t..11l,,-rpml..:> I

MUlllclpal enterpme "Tcla"I" purcha<;es dectnc power trom ''\Jl..~ner 2\) - _JJJhCI11..l

b\ the pnce IM\\ h - 21 Ian ($168) and IS responsible tor dblIlbullul1 ..l.l1J ~..lk:> 10

the Tblhsi dIStricts

In \ugu~t IC)C)6 thl. prol.l.55 of demonopohzatton at thl. 1110"t 10\\ .. r ...I.l~" \11 Ih...

".....t~m h..l... heen started The pm ate compames are gl\en 0PPllrtlll1 II II.." 1\1 Ic.l~c the
regIOnal S\ stems at electnc PO\\ er supph ot Tblhsl The pn\ ..lte ... \)(np..llll ... ~ pur...l1..l:>..
del.lm. pO\\er tram 'rd..l~l' ..It the pnl."- at 24 IMI (~I9 2) p.. r I \1\\ 11 ..lI1J 1ll..l1l1l..lll1

uI::.tnbutlOn ..mU :>..lk::. ot the po\\er ..lJnong lht: JI:>lnd l.Ull::.UIll.. b

-10 population at the pnce ot 251an ($20) pt.r 1 \1\\ 11

• to other wn5umer~ at the pm.t.. at 45 l..lfl ~~36) pl..r 1\1\\ h

27
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Electric Po"er ProductIOn dnd DUotnbutron Ul.agr.un

MInIstry of Fuel and Energ\
•

SL411~ Comp..1l1y
'-..JJ..l.nergo-gl.m.ral"I.l

-. . -. . . ~l.lll. lOlllp.lIl\

';41k.l.nl.r=-\I-~IJ Ih. ... m I

S~ttlcm~nts and large consuml.r::.

lel~l

IMW h - 24 Lan ($192)

•

Popul.lLJOIl 1M Vv h •
~5 L.lfl ($~O)

I I • •
'f Of 'f 'f

Consumers ofTblhsl
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It should be noted that 'Sakenergo-gener.ltsla ~ets the t.1nrt tor df,.f,.lIl1.. po\\ ... r J.~

a\ erage \ alue ot prIces tor pov.er generated 10 h\ dro and therm.ll PO\\CI ::.l.ltlOI1~

Capdut\ ot all po\\er plants In GeorgIa b\ 1990 rt::lLht:d -+ 301) \1\\ l.lp.ll..ll\ 01

h\urodeLuIL plants rt:ached 61°/
0 or 2674 M\\' At h\dropo\\ ... r pl.ll1b III 1989 lhf,.rf,.

\..~ produLed 6 3 bIllion k\\ h energ) or 43% vt the tot.11 ,.ll1nu..d rll\\1.1 =... llf,.r IllOll 111

Georgia

~easonal In dropo\\er plants share IS rather slgruhcant In the po\\ ... r ~\ ~tcm at
lH:orgl.l \LLUrd1Og to theIr 1\ pe 01 \\ork lhl..::.e hHlrupo\\l..r pl.llll~ ::.11...11 ph dl..l.rl,..l~f,.

PO\\1..1 gl..l1l..l.lllOn lI1.1utUI11Il-\\11ltl,.r PI..f1oJ Till::' pUb 1..111..1g\ ~\,,>h.1lI111 ... \Uf,.llld\ h.uJ
state

l.lble ~ 12
PO\\ er GeneratioD In Georgl.l lD 1995

Po\\er generation In M\\ h b\ momh::. \nnu.ll TlH.d

PO\\l..r plant t\ pe 1- ~ 4-6 7-Q 1() 12
H\dropo\\er plJ.nt 11':;':; :> 1669 -+ 1694l.{ Ihl\7 , 0.207
1herm.ll po\\er ::.t 306 g 907 - 'U"'I7 7u, .2

In rl..\It.\\ 01 the pO\\l..r I..nl..rg\ ~)::.t,-m In Gl..orgl..l pr,-p..m.d 11l til... ll.lllll..\\llrk l)1
TACl~ Prugr.l1l1 thl.. 1011o\\ll1g d.lt.l on po\\""r g,-nl..rJ,uon 1Il Jul\ JlN4 11 ... =1\f,.11

<\\ er..ge ".lJue~ of Power GeDer.ltlon Co~b ID <'l.Orgl.l

Thl..rmal [kctm. PI..lIll 11\ lirt \ I k lInf,. PI III1
(~/M\\ h) 0/

0 (' \1\\ hI °II

Fuel 4360 Q58
-v.age 0 ...... 07 00:> 2goJ,)

-~oclal lfi~UrJ.11(.e o 13 03 u u2 12

-n:pJ.lr::. U 92 :!o Uu:> 2h
-Amort Id\,.Pll..l..l.lIIOn 004 o I () ()2 I 2
-"11,.[\ II..I..<;/thlrd partI1,.'" 0;8 08
-other matenals 010 02 o112 10
-energ\ 001 u uo )

-other 007 o 1 UUI ()

fotal 4553 100 U17 IOU

11 \\1,. t..l"1.. mto J,(,.(,.ount that h\dro pO\\f,.r co~ts an~ mdlf,. ..ll...J 111 Ih... r~\ If,.\\ IllH

proPl.r1) then \\-e shall hu\ e to mcrease ten times I c: $1 7 per 1\1\\ h (\\ h11,.h 1::.
Lloser to common expenses tor h) drogeneratlon)

29



U~mg T<.lbk~ N I~ and N 13 data one can establIsh aH~rag~ w~tlu[ po\\l.r ~1.11~r...HlUll

In GeorgIa In 1995 equallIng to I MW h =: $ 6 2

Thl~ 10" \Jlue ot a\t:rJgt. w~ts for power generatIOn IS l.J.u~l.d b\ IU[I.I.J Jl.l.rl..1~t.. ul
Intensltj ot thermal power plant operatIon

In case the po\\er productIon rate IS Increased up to the le\ d 01 \l)bl) \ I..lr .1\ t..rJgt..
expenses "111 Increase about tive tImes

Thu~ "e l.<.lll wnduJe tht. 10110" mg
• Ent:rg\ ~\~tem rehJ.bl1ll<.lllOn prol.t..~~ In Gl.orglJ "11Iml.\-llJ.bh 1111.11..1'>1. l.1nlb Illr

po\\er energy

30
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~deltlOn of .\ndloguf!l for Cogenenltlon ~)stem EljUlpmlnl tur r~ \0 l}

I\.nO\\ mg requIred capaclt\ of cogeneratIon eqUlpmt.nt b\ tht. \ Jlut. l)t thermJ)
compon~nt It IS possIble to select appropnate eqUIpment tor T~ '\ll I.) t.lilbIJerll1~ the
tollo\'.mg requIrements

• rdther low t...lplldl \..O~b pl.r lhl.fm.tl powl.r I.dpdl.ll\ uml

• IUllIlt.d dl1nl.n~lOn~ llt lit\.. t.4U1PIllt.11l10 tiL Lhl. ~lL\.. Ullh\.. \.. \I,>llll::- hlldJllI~

Tht."t. rcqum~ment" are follO\\ed In the best way In the 1...I~e or t.llr!-l.l1-.r lllll'" \\1111 ~,I~

turbine engines

n TRBOGFNFRATOR
T) pe C't the turbine MIA-I3
\1anutaeturer Ka"asakl Jap..ll1
Thermal t.apdl.lt" 3617lW •
~hdtt plJ\\ t:r 1550 lW
[kt.tflt. pu"\..r ..lILh\.. gt.llt.r..llUi l\..fllllll..ll 1473lW
Rotation rdt\.. of turbme shatt 22 000 rot/mm

RotatIOn rate of electnc generator 150011800 rot mm
Voltage at dectnc generator termmals 6000 V
Frequencv 50 Hz
furbme charactensucs
.1) Electnc dliclencv 255%
b) ~~Itil. now mit: ot 1.011\t:nuol1<l1 0.4811..g/l.. \\ h

tud ( Q "1I"l = 7 000 Keal'1g)
c) Cia" tuel "peclfic (8 000 Kcal/cm .» o421 Nm~,l \\ 'h
d) Gas fuel \ olume flo" rate 654 I Nm~/h

e) lruual gas temperature 990
u
C

G..b temper.11Ure <l11t:r turbme 51S
ll
C

t) Total nO" rate of gas m the turbme 8 I 19/~ee

g) Pr~ure rallo 94

I) Quantltv of combustion chamber 1
TurbIne generator parameters 14 '\1 5xl 6 m

pnee (basic verSIOn) $ 1 132000
eqwpment tor t\\O l\pe~ ot tue! :II 50000
l1..llur.ll g..b pr~~~un: ell:\ .llmg

1.0111pr\..~~or $ 4" 000

~I1t.nl.t.r S" 000

NOise I~\el - 90 low
*mcludmg 15% ot thermal loss

~1



r..lhk. \J 1"

HEA.T RECOVERY
T\ p~ ot h~..lt reeo\ erv WHR-l
Manutacturer Jonston BOIkr Comp..lll\

Model 54-16
Number ot gas path "'l

Ga~ temperature -mput 518uC
-output 140°C

Thermal power 3490 kW
IN ~TEAM PRODuctION lti:.GIMJ:.
ChdCa(..hten~tlct of saturated ste.ul}

pr~~~un .. 0,784 MPol
temperature 169°C

Feed \\ater temperature 100-vC

~team productIvIty 2 14 kg/sec t7 69g thl
WATER HAETING REGIME
Water temperature-mput 65'IC

-output 9SoC

W..ll~r (..on,>umpllon '27 8 kg/o;;t.c 1<)<) () t h)
DlmentlOno;; L W 0

5 72xl 8x2 06 m
Pn(..c 95000 $
1 URSINE -\ND HEAT RECOVER"'" CONNECTING I)I~Fll\OR

~IL~~ L D
1 x I 2

Pm.~ 10000 $

TOTAL 1 387000 $

•

•

•
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T2-2

TJ-2

124 Ipg/hr T2-1

8Ci() ton/hr

•
t =7UO( ,

t =900(

t =9O°C, 124 ton/br

~-

591 ton/hr

TI

LEGEND.
I --Generator -I 5MW, 6000v, 50Hz
2 -Compressor
3 --Turbme
4 -Waste bot water boiler WHR(54-16)-3 6 MW
5 -Boller KBfM-20 -23MW
6 -Heat excbanger, area-85m2
7 -Heat excbanger, area-590m2
Tt, T2 -Power plant primary CirCUit pipes
Tt-l, T2-I-Upper area pressure and return pipes
Tt-2, T2-2-Lo\\er area pressure and return pipes

-

1
1 I I~ m - ~O.Cl. 850 Inn/br

-.J. '" I ~O·(_ ! Ci9J ton/hr

I I

t=llooe, 673 ton/hlr

82 ton/br.....

---+

Tl

TI ....,- v v -r- I , TI-1

46~/hr~

f2

t =80°(', 206 ton/In

•
t =IIO°C, 103 ton/br

4 - .
1• -'U'U' '-'t • v." .,vo, __

: =110.;1 103lonlhr
• ---+

4 II In r
1031on/bJ- -
t~C,l 467 tonlhr

I ·Tl i .
t =80°C, 82 ton/hr, I

12

t =SHO( , 466 ton/hr--.--

5

Tl

Cogenerator umt MIA-13

Natural 1!8S

Cogenerator umt MIA-J3

654 Nm3/hr

caloraclty 8000 KcaVNm3

N=l~ I i

N=1 iJ-l1I-'1\ I i

11 654Nm~/br I

1

'"va

~9?
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Tabk N 16
TURBINE GENERATOR

Tvpe ot the turbme 501-KV 5 S
M.mutacturer Alhson Engme Comp...l11\
Thermal capacity 7 800 ~W
,:)h...ltt powLr 4317 5 ~W
Elcl..tm. po\\er at the generator termmal 4103 kW
Rotatlon rate ot turbme shatt 14200 rpm
Rotation rate ot electrlc generator I 500/1 800
Voltage at electnc generator tenmnals 6000 V
Frequencv 50 Hz
Turbme l.har<ll..ten~tll..~

a) Eh..l..tnl.. etlil.lency 195%
b) SpeCific flow rate of conventIOnal

fuel (Q ~llll~l =7,000 Kcal/kg) 0417kg/kW'h
I.) Ga~ fuel spel..lfic (8 000 Kcal/cmJ

) 0365 NmJ/k\\ 'H
d) G~ tud volume now rate 1,576 1 NmJ/h
e) Imtl<ll g<l~ temperature

Gas temperature after turbme 579°C
t) Total no\\- rate of gas m the turhme 15 6 ~g/sec

g) Pressure ratio 10 1
I) Quantity ot combustIOn chamber 6

Turbme generator parameters 75x27\.3m
pnce (baSIC versIOn) $ I 791 ~37

L4UlplllLIlt lur t\',u t) pl.~ ollud ~~) UUU

Il...ltur.11 g~ prl.~~un. dl. V...lt IIlg
l.ompn.......or ~ 7000

"til Ill. ('r 1i 7000
NOI';e le\el -90 low
rOrAL $2U4~~37

-- -----

mcludmg 15% 01 therm<l11o~~ ~ 4l)l)~/J... 'W



T..1bk'J 17

HEAT RECOVERY
Type ot heat recoven WHR-I
Manutacturer Jonston BOller lomp..11l\
Model 72-16
NwnlX-r 01 g~ p..1lh ..,

G~ l~mp~rdlurt: -l11pul 579ft
-output 140°C

Thermal power 78072 kW
IN ~TEAM PRODUCTION REGIME
Charachtenstlct of saturated steam

pres~ure O.7K4 MPa
~mp~r..11url: 169°C

F~ed water temperature lOOuC

';team prodUl.tI\ lty 4 78 kg/s,-c (t 7 :!:! t/h)
WATER HAETING REGIME
W..1ter temperature-mput 65uC

-output Y5°<...
W..11,-r l...On~umptlon 62 k.g/~el. (223 0 L h)
Dlmen~lOn~ 612\224>.157 III

Price 148000 $
Tl JRBlNF AND HF A.T RFCOVFRY CONNECTING DIFFl J';OR
Sizes 13 x 1 7
PrIce 14000 $

•

•

•
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Natural 1l8S

Tl-2

Tl-1

8~0 ton/hrt =90°('

t -9Q°C, 114 ton/hr
t

~
t =70°(', 124 ton/hr T2-1- -.4

Tl

_ ~700C. 4 85O~r T2-2

591 ton/hr

t =8(10(, ~91 ton/hr

LEGEND·
1 -Generator -3 6M\\', 6000v, 50Hz.
2 -Compressor
3 -Turbme
4 -"aste hot water boiler WHR(72-16)-7 8 MW
5 -Boller KBTM-20 -23MW
6 -Heat exchanger, area-85m2
7 -Heat exchanger, area-590m2
TI, T2 -Power plant primary CII'CUlt pipes
TI-l, T2-I-I pper area pressure and return pipes
Tl-2, T2-2-Lo\\er area pressure and return pipes

82 ton/br-t=llooe, 673 ton/hr

4~ tonlhr

I
L

]1 19lO°C, 223toolhr I

L~7~lhr@ ~_
T2

•

~fOWr loolhr

T2 I

TI

t -110oe,

4~1 1

T-1 t =11 O°C, 113 tonlhr

•

Tl

s

T2

t =80°C, 4CiO tonlhr--4
L

•

calorlclty 8000 ~c alINm3

1576 Nm3/hr

1

I

CJoI

'"

~
()
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C.l1cul.atlon of IDH~tmenbeconomic effectlven~~ (reloupmult Ilt.nod) on
rlh ..blht.atlOn of TS N9 with m!ltall.ltlon of cogenu··..Uon \\ uh g.llllurhull motor

oft)pe MIA-13 ~ 2 (K.a".a!l.akl)

1 C.lpltal costs and duratIOn of rehabilitatIon "orSu

I I T~ N9 buddmg and eXlstmg equIpment reconstrul.tlon
e'(pen~es mcludmg water heatmg bOiler rehabIlItatiOn at t\ pe

KBr1'1-20.md dIsmantle steam bOIlers dl~manthng ot t\ pl. DI\.VI{
thou~ $ ~~"I U

1 :2 Cogl.nl.fatJon ~qulpm~nt mstallatlon v\pcnscs
thous $ , 1)1 Hl tI

1 1 T~ N9 g~ ::.upply eqUipment rdl.lblht.lllOIl e'p~n;)l.::'

thous $ .!"I() U

1 -4 1herm.u energy (dl::.tm.t heat ne1\~ork) Ol::.lnbut!on ::.\ ::.11.111
n..habllJlaUon l.xpcn::.l.~
thous $ "IhO 0

I 5 EleLtru.. po....er dlstnbulion ::.y::.tem .JIr.lng\.111~11l1.. 'pI.11:>1."

thous $ l)"l U

I 6 Totall.apltal costs
thous ~ "I lNIJ U

I 7 Reh.lblllwuon penod
\I..ars I "
2 Therm.al .and electriC power geoer.ltlon
2 1 Nonnal thermal capacity of ....ater heatmg bOIler ot t\ pe
KVGM-20 TvtW .2_, U

2 2 Operauun our.lllOn 01 v..ller he.luug boiler pt:r )e..u- (In Pl.lluJ
01 (X....tk k..lJ~ wllllg 011) h '(,"'0

:2 3 U~mg l.odliclcnt ofwatcr heatmg bOIler rated capaCII\ 0"7
:2 4 Annual thermal pO\\er generation by .....ater heaung hOlkr
MW h (Item :2 1x Item 2 2 x Item 2 3) 4- \"2

:2 5 CogeneratIon eqUIpment rated thennal capaclt\ \1\\ 7 .2
26 Oper..luon Jurauon ot LOg~ner.luon eqUIpment per \ I..ll h ~ tJU

2 7 U:>ll1g 1.U\..1l11.1l.1ll ul gl.lll.roJLJon l.'qUlpllll.111 r..ltl..J l...lp..ll.ll\ U'I'I

28 Anmwl111l..rnloJi po\\l.r gl.11~r.llIOn b) ~llg\"m.ratlon I..qUlpllll.1lI
MW h (Item 2 5, Item:2 6" Item 2 7) ,,9 l}l R

:2 9 CogeneratIon eqUipment rated electnc po\\er M\\ 2 lj"
2 10 Annual electflc pov.er generauon by cogenerallon ~qulpm~m

MW h (Item 2 9x Item 26 x Item 2 9) ~4 ... 5U
3 Oper.ltion expen~e~

3 1 Co~l 01 1000 m' n.llur.ll g..l~ $ \h -+
~:2 N llur..ll g"'~ consumption for gl.nl.ratlon of 1 M\\ h 1111. rill 11 (l I h'

energ) at water heatmg hotler operation 1000 m.J

3 3 Fuel component share m cost of generatIon and dl~trlbutlon ot U -)

1 MW h thl.rmal energy .11 \\.I1er heaung balkr opt..r..luon U uf IUU
3 4 lO~l ot generation ..lnd dl~lnbutlOn ot 1 M\\ h thl.nu.!ll.lll..le'
.II \\.!h.r h~..ltmg bOlkr 0pl.r..ltlUll $ Hltl.l1l 3 1 \. 1l1.1l1 3 2) IlI.m ., 31 I \) II



3 5 Natural gas consumptIOn tor generatlon ot 1 MW h thermal
energy at cogeneratIon equipment operation, 1000 mJ U Ihl
3 6 Fuel component share m cost ot generation and distributIOn ot
I MW h thermal energy at cogeneratIOn equipment 0pl.r..ltlon
%/100 () 7-\

3 7 Co~t ot generatIon and distrIbution of 1 MW h thermal energ) "1 lJ I

at cogeneration equipment operation, $, [(Item 3 1 x Item 3 5 \ (1- (I ud tot.!! '-.o~t J~

Item 36)] Wll\ '-.llllOn..lllv
'-.Ih. k,~'-.d 111 dl:l.lm.
}XI\\'-.r l..O~t)

3 8 N.llural gas consumption tor generation of 1 MW h dl..l.lnl..
po\\-er at cogeneratIOn equipment operation, 1000 m3 () 422
1 9 Fuel component share m cost of generation and dlstnbuuon at
I MW h electric power at cogenerauon eqwpment operation,
%/100 UlJU

3 10 Cost at generauon and dlstrlbUtlon of 1 MW h e1el.tw.. po\\'-.r
..1ll.Og'-.ner..111011 eqUtpm'-.nt vJA..ratJOn, $ ((Item 3 I '\ Item 3 8~ 1l'-.111

19) 411 "
3 11 Expen~es tor generation and dlstnbutlon ot themlJl energ\
produced at ""aler heating bOIler operauon per )'ear, thou~ )
(Item 3 4 x Item 2 4) lJUlJ I ~h
3 12 EApense~ tor generation and dlstnbutlon ot thermall.nl.l'';\
produced at cogeneration equipment operation per year tho~ $

(Item 3 7 '< Item 2 8) 2,4279

3 13 Expense~ tor generatJon and dlstnbuuon ot electric po\l,er
produl.ed at wgeneratlOll equipment openlllon per y~, tho~ ~

(Item 3 10 AItl.111 2 12) 'N427)
-I hU.. OllU.. !1 from thLrm..l .lIld Lkctnc power s..1L!I
.. I T.ml f on 1 MW h lhl.nnal po\\er, S 2"i "
.. 2 Thennal power ~les ~h..lre trom annual generauon..1t \\..1l1..r
heatmg boiler operatIon, %/100 U l))

4 3 fhennal power sales share trom annual generation ..1t
wgenerdUon equipment operation 0/01100 II 'JU

4.. Inl.Om", tcom thl.nl1.JI powl.r :wk::. ~r y",ar, thoU!! $

(ltl.m" 1 x Item 2 4 x Item 4 2) +( Item 41 x ltem:2 8 '\ Item ~ 1) ~ "ill.. 148
4 5 Daytime tann on 1 MW h electnc power $ ~"i II

46 Night tanti on 1 MW h dectnc power. $ 1') 2
-I- 7 Electm. power share, sold by daytune tariff dunng tht: \~.J.C

%/100 U3u
4 8 ElectrH.. power share, sold by mght tarIff dunng thl. Yl..ar,
%/100 070

49 Income from electrIc power sales per year, thOllS $
(Item -I- 5 x Item 2 lOx Item 4 7) +( Item 4 6 x Item 2 lOx
Item 48) 5h7727

•

•

•
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5 Economic effectl\ eness of IDve~tments
5 1 Annual mcome trom thermal power ~es thous $
(Item 4 4 - Item 3 11- Item 3 12) I ·CU6bl
5 2 -\nnuaJ Income from dectnc power salcs thous $
(item 4 l.) - Item 3 13) (--tUo )-tb)

53 Annllllmcome from TS N9 operdllon, thous $
(Item 5 I .... Item 5 2) 1 Ul4 I j,

5 4 Investments pavbad. penod SInce TS N9 operatIon stJrtll1~

"ear (Item I 6/ Item 5 3) '" lJ

5 5 Investments payback penod smce TS N9 reh.lb111ldllon
startmg }ear (hem 5 4 + Item I 7) h'"

OptlOn 01 calculatlOn ofecononuc ctT",-ctl\l..n",ss 01 Im",~l1lh... nb 111 '" h~ llllJ.nlt

mcrease tor electnc poYicr

.. Incomes from thermal and electriC power sales
1 1 Tariff on 1 MW h thermal power $ :2 '" ....
42 Therm..ll power sale~ shdI'e trum dIUlwl gener.1l1on.1t \\<ltd
healIng boiler operauon %/1 00 U 9)

4 3 Thermal p<mer sales share trom annual generation <1t
cogeneration equipment operation 0/01100 U lJU

4 4 Income trom thermal power sales per year thous $
(Item 4 I x Item 2 4" Item 4 2) +( Item 4 1~ Item 28 \ Item -t 3) :2 )04 14~

45 D.1vtlme ldnll on I MW h del.tm. pow",r $ hU {)

46 NIght t..lnfT un I MW h d",ctnc poV,M S ,2 II

-+ 7 rkdm. p<'\\",r ...h.m. ...old h) d lytlmc tantT dunng th~ \I.. If
o/iJIOO II j()

4 8 Electnl. power share sold by mght tanff dunng the \ eM
%/100 U 7U

4 {) Im.om", lrolll del.tnl. power ~e~ per year thoul) :!>

(ll",m -+ 5 \. hUll 2 10 x ll",m 4 7) +( It,,,m 4 6 \. It,,,m 2 10 \.
hem 48) 9 l ) I ~C()

5 Economic effectlvene~s of IDvestments
5 I Annual Income trom thermal power sales tho~ ~

litem 4 4 - hem 3 11- hem 3 12) I ..L~U hhl

5 2 AnnLWJ IOcome tram elel.trIl. po\\er ~~. tho~ $
(It,,,m49 -Il",m 3 13) ( 2 ~""')

5 3 Annual lDcome from TS N9 operation.. thous $
(Item 5 1 + Item 5 2) 141~226

5 4 Investments payback penod Since TS N9 operatIon ::.tdnmg
\ ear (Item I 6/ Item 5 3) 3 )9

5 5 Investments payback penod smce TS N9 rehabJllldtlOn
!>tartmg \ ear (Item 5 4 + Item 1 7) "'I ()l)
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Cllculatlon of Investments economic effectiveness (relOupment period) on
rehdblht.ltlon oCTS N9 with InstaUdtloD of cogenerdtlon with gbturbml.. motor

of type 501-KV-5S (Alll)on)

1 Cdplt..llO~b dod dur.atlon of rch..bllJation worlu
I I TS N9 bUlldmg and eXlstmg equipment reconstruction
expenses mcludmg water heatmg baller rehabIlItatIOn ot t}pe
KBrrvl-20 dIld dl~mantle steam boilers dIsmantlmg ot t}pe DhVR
thous $ 2b" 0
I .1 Logenerauon equipment m::.tallauon c:xpen::.es
thou::. $ ~ 100 ()
I 3 TS N9 gas supply equipment rehablhtatJon expense::.
thous $ 2)00
I 4 Thermal energy (distrIct heat network) dlstnbutlon system
rehablhtauon expen::.es
thou::. $ SuO 0
I 5 Llt.",tm.. power dt::.tnbu'lUll ::.y~II.1l1 ..ur_JIlg\..1111.11t t.Xpt.U::'l.::'
thous $ 9';; ()

I 6 Total capital costs
thou::. $ ~ 290 U
I 7 Rehablhtatlon penod
yeM::' I )

2 Therm..l dnd electriC powt.r generdtloD
.1 1 Normal tht.nnal capacity of \\ater heatmg boiler of type
KVGM-20 MW 2~ ()
.1 2 Operauon duratlon of water heating boIler per year (In pt.nod
ot peak leads takmg otl), H 3 b50 0
.1 3 U::.mg l.odlklt..nt ot W<ller heo.1ung bollc:r r0.11ed l.<1poJLll) U "1
.1 4 Annwl 1hl.r1110.11 powt.r gUlt.ro.1UOn by Wo.1lt.r ht.o.111ng bOlkr
MW h (Item 2 Ix Item 2 2 x Item 2 3) 4, 1470
.1 5 logeneratlon eqUipment fdted them1&11 ("o.1po.1",lty MW 7h
.1 6 Operatlon duratlon ot cogeneratIon equIpment per ) eM h h 7bO
2 7 U~lfig 1.0etliclent ot generauon equipment rated CdPduty U 9)

2 8 AnnuaJ thermal power generauon by cogent:niliun t:4ulpmt.11l
MW h (h....m 2 5x Item 2 6 x It....m 27) (4 1)12

.1 9 Cogl.n"'fatlon equipment rated electnc power MW oJ I
2 10 Annual electnc power generatIon by cogeneration equipment
MW h (Item 2 9x Item 2 6 x Item 2 9) ' .. 120
3 OperatIOn expenses
3 1 Cost ot I000 m~ natural gas, S bu 4
3 2 N.ltural ga::. ("onsumpuon tor genero:1Uon of I MW h Lht.rm..u o 1<J5

3energ, at water heaung bOiler operation. 1000 m
3 3 fud component sharl.. In cost ofgeneratIon and dlstnhutlon ot II 7';;

1 MW h themlal energy at water heating boiler operauon %/ I00
3 4. Cost at generatlon and dlstnbutlon ot I MW h therm0.11 t.l1l.rg)
Jt "vater heJtmg bOiler opcrJllon $ {tltt:m 3 1 x lLt:m 3 2Vlll:1l1 -' 31 19 U
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3 5 Natura! gas consumption tor generation ot 1 MW h therm.l!
energy at cogeneralJon equipment operation 1000 m3 U~U:2

3 6 l- uel component share In l..O~t ot generalJon and dll:llnbutlOll ut
I MW h thermal energ) at cogeneratIon equipment opcrauun
%/100 U7':;
J 7 Cost of gl..nerallon and dlstnbutlon of 1 MW h lhwTI.l1 t:nt:rk-\ 4,6
at cogeneration equipment operatIOn $ [(Item 3 1 '< Item 3 5 \ ( I- I I ud wI.!1 Ll)"l I~

Item 36)] LUIl\ enuon.llly
Lndll::>I.U 111 deLlriL
ptl\\l.r I.u::>l)

3 8 N.!lUr.ll g~ l..On~umplion for gLnl..ratlon of I MW h L1I.Ltnl.
po\\-er at cogeneration eqUipment operation 1000 m3

(I '(I"
3 9 Fuel component share In cost of generation and dl~tnbutlol1 ut
1 MW h electnc power at cogenerauon eqwpment operation
%1100 UlJO
3 10 Cost ot generatIon and distrIbutiOn of 1 MW h elel.trll.. po\\l..r
o.lt l..ogl..!1l..r.lllUn '"--iu'p",,_nl ,_\:xr,!llUn, $, «Item 3 1 x 11I..m 3 8), hUll

3 9) ~" 04
3 11 Expenses for generauon and distnbutIon of thennal energ)
produced at water heatIng holler operauon per year, thous $,
(Item 3 4 x Item 2 4) ~ I\) 791

3 12 E,pense::. tor gener<1tlOn and dl~lnbutlOn 01 lhemlo1!I..11Lrg\
produu:d at wgencralJon equipment operatIOn per year thou::. ~

(Item 1 7 "I( Item 2 8) 2~,()16

3 13 Expenses tor generatIOn and dlstnbutlon ot electrlL po"'Lr
produl..ed oitl..ogenerallon equipment operJl1on per ye&, thuu::. )
(Item 3 10 \ Item 2 12) 1 I\}) )05

.. lo,-om,-'8 from th,-rm.sl .snll ,-Il.ctrl'- powlr ~.sl~

4 1 T•.lf1ft on 1 MW h thl..rmal power $ ,2':; ~

42 Thermal power sales share trom annwi generation 011 "'.lll.r
heatmg boiler oper.luon 0/01100 () th

4 3 Thennal power sales share trom annual generauon .It
cogen~r.Juon equipment operatlOn 0/01100 () t)(),

-+ 4 lnl..om", 1rol11 th\..ml.ll powl..r ~k~ JX.r yl..<1f Ihou::. $
(ItLm 4 1 '\ Ill..m 2 4 '< It",m 4 2) +( It",m 4 1 '\ Itl.m 2 8 \ 1t\.111 ~ ~) :::! ':;h-+ 7{)O

4 5 Daytlml.. tanffon t MW h electnc (lOWLf $ .,,, tl

4 6 NIght tariff on I MW h electnc power $ 19 :2
4 7 Electnc power share, sold by daytlDle tanff dunng the ) ~ar
%11'100 u ~()

4 8 Ekctrl'" power::.lw.re M)ld by mght L.U1fi uum,g thl.. Y\....u"

%/100 () -0

49 Income trom electnc power sales per year thous $
(Itern -+ 5 x Item 2 lOx Item 4 7) +( Itern 4 6 x Item 2 10 "
Item 48) ~ I() 1).)3



5 Economic etTectlveneslI of IOvestments
5 1 Annual Income from thermal power sales thous $
( Itern 4 4 - Item 3 11- Item 3 12) 1 461 l)~ I
5 2 Annual Income trom electric DO\&ter sales, thous $
(Item 4 9 - ltl.m 3 13) (- "nS 732)

53 Annual Income from TS N9 operatIon, thous S
(hem 5 1 + Item 5 2) I Oh3 249

54 Investments payback perIod SInce TS N9 operanon starting
)'ear (Item I 6/ Item 53) 3%
5 5 Investments payback penod SInce TS N9 rehabilitatIon
startIng ye<1r (Item 5 4 + Item 1 7) 5 :>

Option of l.alculatlon ot economic effectiveness ot mve~tm..nt~ 111 ...h~ 01 Wntt
merease for electne power

.. Incomes trom tbermdl dnd electnc power sales
4 1 lantt on I MW h thermal power $ 2) h

4.2 1nermal power ~es ~hare trom annUdl generJ.lJon c.ll \&toll..r
heatIng bOlkr operatIon %/1 00 ol)~

4 3 Thermal power sales share from annual generanon at
cogeneratlon eqUipment operatlon 0/01100 U l)03

4 4 Income from thermal power sales per year, thous ~

(Item 4 1 x Item 2 4 x Item 4 2) +( Item 4 1 x Item 2 8 x Item 4 3) 2 )04 7lJO

4 5 Daytlme tanff on 1 MW h electnc power, $ 60 U

46 Night tanffon 1 MW h del-tne po\\er $ 2~ 0

4 7 [kl.tnl. power shan.. sold by daytime tanff dunng the 'lear
%/100 0,0

48 Electnc poy,er share sold by I1Igbt tantl dunng the }ear
%/100 U 70

4 9 Inl.Ome trom del-tne power sales per year, tho~ $
(Item 4 5 x Ill.m 2 10 x ltl.m 4 7) +( Itl-m 4 6 x Item 2 10 "-
Item 4 R) I .211 200

5 Econonuc effectiveness of Investments
5 1 Annual mcome trom thermal power sales thous $
(Item 44- hem 3 II-Item 3 12) 14hll,lKI

5 2 Annu<11 mwme from eJel-tnc po\\l.r ~"'s. thous $
(ll\..m 4 <) - h..m 3 13) 1"'1 (l9~

5 3 Annual Income from TS N9 operation thous $

(Item 5 1 + Item 5 2) 1 477 676
5 4 Investments payback penod smce TS N9 operation ~tartmg

year (Item 1 6/Item 5 3) 29
5 5 Investments payback penod ~mce TS N9 rehabl1lLitlOn
startIng year (Item 5 4 + Item 1 7) 4~
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Aim of ExpertISe

The aIm ot the present expertIse IS to consider posslbl1mes ot dtl~lent ullhLauon 01
lo\'. <'''P.l~It\ wgenerat10g de\ Ice~ 10 the thermal and power ~upph ~\ ~t~m~ 01 th~

~eparate bUlld10gs (or the ~et 01 bUIld1Ogs) b(l:)ed on the l. \..lll1pk 01 Ih~ On~olo=ll .....tI
(Cmcer) Center 10 Tbll1s1

B\ the term • effiCient uul1zauon" there should be und~r~tood the ~oluuon 01 th~

followmg problems

• selectIon ot real analogues ot cogeneraung eqUipment meeung Oncologl~.ll <.enter
dem.mds tor thermal and power energy,

• utIl1zatlOn of excess thermal energy generated by the wgl.llt.r..ltlJl= l.L!ulpment
durmg hot and warm seasons of the year

• utilIzatIOn of excess po\\er energy generated by the cogeneraung eqUJpml.nt JI

mght tImes

• determmatlOn of mutually beneficIal COnditIons 10 the relauons ~t\\een the
Oncological Center aJld CO'lsumers of excess themlaJ and po\,er energ) generated
by wgeneratlon equIpment

ReView of the State of the Oncologll.ll Ceoter

Th"" probkl1l~ \\1111.11 th", Onwlogu...d C""nt...r I~ 1.ll.lllg toJ..l\ ... l......lfh J"'pld th...
processes 10 the ~ystcm ot Health Care ot Georgia by th\. l1lum...nt th... \.. \.p...rtI'M. \hl~

carned out

1 he Onr..ologlcaJ Center IS operating smce 1977 It I~ de~lgned lor ~lmult•.lIlu)U~
~T\ 1'..1. 01 600 pdlll.nb (\."dudmg the \lMto~ wkmg OUI-pdtl"'llt tr... .1IIll...m I.our~)

OIH.ologl"".11 Cl.ntl.r r",pr\..~nb th\.. compk\. ot butldlllg~ Ul\.. tot.1J \..Olblru... uon \OIWll...
3 '01 whll.h I"> 125 630 01 with the towl ..ll'W ot 28780 01- I h... \..UIl,>lrudIUIl u1 Ih...

OncologIcal Center cOIllClded WIth the penod III Georgi..... \\h",n It b..."\..olJll\.. 1obhlon..lbk
to construct large medical centers '\s was pro\ed later the~e cente~ \\ ... rl. not tilled
Om..ologl<...ll",nter loddmg rdft:l) re..l""hed ~T\ I""e r..lb.. ot 400 p..ltl...n~

Social and el.OnOmIC cnSIS follo\\ed by collapse of totaht.tnan ~>~t~m \\ob rdl~dl.d

on the total sef\ Ice of the Health Care system of GeorgIa Tr..ul~ltlOn ~nod 1rom 1r",~

medIcal service to the pwd one IS very pwnful

It ~hould lx. noted that reform In Health Care !» !>tl.m t...ak... !> pl.1~\.. .1g..un~1 Ihl.
back.ground of rather Insohent abilIties of the maJ0nt, ot th\.. popu!.U1un ..md \\ Ith
absence of etfectlve health Insurance system avadable here

In 1995 Georgian State approved the program ot state ~upport ot h~th ",..Ire ~\ ~tem

dunng thl. tr.m~luon p\..flod Tlll~ progr..lm pro\ld\..~ budgd tunJmg 01 ::>... \ ...r.111\~~ 01

m...d1<..l1 ,>\..C\ I... I.~ to the population hi thl. fhed ,>tatl. pCl\.. ... '> lur lhl. Ifl..Ill11\..l1t 01 lh...
most acute torms of the oncologiC dIsease

1



It ~houJJ be noted that recently the number of patIents taJ...mg ho~pll •.d tre.ltment
wur~e has reduced shMply

The proCQ:'> d\ narmcs could be traced through ~tatlstJc d.lt.l ot .lnnu.ll numbl.r ot th\..
patients ha\ 109 taJ...en hospItal treatment course In the Om.ologlL.l1 (I.nh.r Junng thl.
l.l~ t del.ade

1985 -5807 patients 1990 -5 H71
1986 -6 183 1991 -5 717
1987 -6166 1992 -496"
1988 -5783 1993 -4022
1989 -5,531 1994 -3 5~b

Tilt.. number of pdtlents of till. Om..ologK.u C\..ntl.r 10 1995 ",.l~ :2 50U 1l I~ 1I1tur.ll th.ll
redul.tlOn ot the number of patients caused redu(..uon of the hO~PIl.lI .lfl..l uulu....uoll
ThiS factor directly affects the thermal supplv system rehabilll.llJon III Onl.ologl(".ll
Center \\ Ith self fundmg practice thIS problem was to be ~ohed "old\ b\ the
m,.ll1...gement bOl.iJe~ ot the hO~pll.u uettmg reddy tor the he...ung ~e.l~OIl m \\ll1tef
jlJlJ6-llJlJ7 thl. l11illl"'g\,.nll.nt boUI\..~ 01 th\.. ho~plL.l1 ~l..lrleu lo rdl.tbllll.tll. .!UlOllomOU;)
bOllt.r pro\ Idmg heatmg supply of the whole hospItal until 1991

At the same time, taJ...mg mto account pauent number reducuon th\..rl. ill\.. r\...lWll.lble
measures conducted tor reductIon of heated spaces For thiS \l.1") r\,...1:>011 p.u1 ot th\..
m.lm bUlldmg I~ bemg l.On~erved, wrul.h wIlJ eIldble to reuu(..e lhe llumbcr ot be~.b 111

U~l. dO'Wll to 300 Be~ldl.~ thl. ml.du...u •.ll1d "'ngml.'\,.r-t...""'rulologl\.....1 \..4UlPllll.lll I~ Ixlllg
re-dl~located whIch wIll re~ult III conc;ervaUon of the exce~.. area

[hese m~ures enable to reduce the heated area of the ho~pltal do\\n [0 10 000 nl':!
(44 700 m1 ) I l. by 35% 01 the toW Med

Autonomous boiler of the OncologIcal Center was eqUipped b~ 7 \\..ikr heating
bOllt.r~ ot HHHC 1Y-5Ar type With 08 lJcallhour output Ih~~ blllk.r~ ..lfl: not
operJtmg no", but the} l.ould be n:hdbdltated (whu..h I~ bemg jX.rtorm",d .ll th",
11l011l\.l1t) It "llOUld b......bo llot",u lhJt thl. ~Ilnpk ...oruIlrU...U0l111t llllll( 1 \ -, \r
t\ p\.. do\.'> not pro\ Ide thLlr dlicll~ncy more th...n 65% 1 h",y .Jrl. UV\lgI1I.U lor 11.11ur.l1
ga~-fired operation as well as operatlon on flUId fuel Ho\\e\er be..lfmg In mmu lhe
t<1d that reconstruction ot the eXlstmg (not operaung) medium pr",~~ur\.. g.b plplllg
re4ulre~ large ~ums \\-hlch Me not aVailable, ~o It s planned to oper.Jle b..lIh:r 011 ule~d

Iud

One factor IS worth notmg here Due to general po",er (,.n~l~ there .lre tr1.4uem
outuge~ ot JXmer supply trom the cIty s'tStem e~peclally dunng \\ll1l\..r 11111", In thl.~'"

C.l~e~ t\\O dle~e1 generators are belDg s"'ltched their capa(..lty I~ 100 ,,\\ 1..Il.h Pll\\\..r
JI1101lnt genemtLd b) t\\O dle~el gener.ltor~ I~ enough tor lh\.. ho"pll.ll "upph
rlO\ lumg thJt po\\er I~ l10t u~ed tor thL hl.uung purpo~e~ 01 th\.. hll~PIl.!1
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MASTER PLAN OF THE ONCOLOGICAL CE!'TlR
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I.lJ:uub. , J
1 Mam bUIldmg • 2 029 01-/88 170m, I

"') DI.lgnostH.~ bUIldmg - 2200 m-,Y 700m
3 R..llhulugu•.J1 bUIldm~ - 3 060 1ll!/13.3~01111
4 VlvJrJum - :2 150m-IS S70m\
5 AdnllnJ~tr.1l1v~ bUlldmg - 450 m!/3 20Um'
u 13U1h.r - 365/1 650 , }

7 Pathologll. and ,mutom) bUlldmg - 260m- 1 170mo -bUlldl11g to bl. l.On~~rH:J - 1U,U35 1ll-,"4 ol)Um I
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DI..lglam of G~ ~upply Rehabliltallon Of the Oncological C~Jll~r

Ll.J,:loch,
--.....-- -gas plpmg of low pressure
- -- - 'g~ plpmg oflugh prellsure

[;jjI -~ubstatJonof gas dilltnbutlon
-.1 -£-t -~ltes of non-operational gas plpmg cumng-\.lH •
- - - - - - -g..l~ plpmg c.n..lbllOg to be. rchablhuh.d
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Re\ le\\ of the Pos~lblhtlcsof Cogenerator Equipment Ut111Z.ltlOn III Hl.ltmg
~upplv ~} ~tem Reh.lbdltdtlOQ of the OnlOlogu..l1 LentH

The me..l::.urc::. held by the management bod\C~~ of the ho~plwl ::.hould b~ .lppru\~d It
the: .... are \ le\\ed as emergenc), I e they are aImed at solution ot the h~.ltlllg ~upph tor
the: nearest future

illS clear, that such emergency solution IS caused by lack. 01 tinill1lc:, tor mon. :'Cr!Olb
m~ure:,

P..lftH.ullfl) th~ follo\\'mg po\\\,.r ~avmg mca...un.. <; a~ plJllIl~d

• heat dl::.tnbutlon ~ystem modificatIOn m the bUIldmg:, ell.lblmg to r~Ju\"~ 1I11~n~lh

hCdtmg rdte 01 the Mea::. not m pennanent use (~ul.h ::.llU.luon 111.1\ 1I::'~ 4UllC otten.
a::. the loadmg rate does not exceed 100 beds m u~rtdUl penod::.)

• thermdillbuldt!on 4u..t1llV l11odlhl.<ltl0n for th\" endo::'lllg 1.0n~trudlUlb (11r::.l ot .all
h~rm ... tll...llly ~_akd wmdow and 1.1I.tcma1 door fr.l1111.::')

Ho\',e\ er c\ cn 11 the pu\\-er ::>dvmg med::.ur~ ..lf~ Ix.mg Ignon.J (..1::> lh~ \ ...II~ nul b..1::>l~

l..l::>~ 01 the pre~ent expertl::.e) then m the long-ternl th~ ~m~r~~nl.\ 'Ill!UtlUll lit th~

h~.lLing ::.uppl\ probkm In the Olll.Ologll.dl ll.nt~r \\.11 .l~4UIII. lh~ lullu\\ III::

dl::..uh .mtagl.::'

• high <;df-co<;t of heating power cau<;ed h) Uuh7.atlon ot e'pen"'l\ e lill. ...d Iud JoJ
10.... efticlency of the boilers of HI1I1CTY-5Af" t}~

• necesslt\ to consume addmonal amount 01 dlC~sel tud tor ~ml.rgl.nl.\ po\\l.r
genemlor:, operatlon uurmg the po\\'er OULage tram the \..It) ::.\ ~ll:1ll (po\\~r I.fl::'l::.

I...ul l..1::>l \ I".ry long)

~ul.h J<;..umptlon enahle<; to con'\lder po<;'\lhlhtJe<; of ml'\cd pro\.t.. ...... \)1 ht.. It IIlU pO\,,~r

~n~rg) produ(..tlon I e cogeneratlon

B~J on the ddta on he.ll .md power energy ,-01l~Umpll011 1ll Lhl". OUI.OIU::.Il.dlll.llll"."f
\\Ilh lh~ 10..ld fdll". of 300 ~d::. ~lllg O\.\..upu:d. lhl. dppropn..lLI. ~ug~lll.r.lllllg t..4UJp1ll1.1lI
had been sckcted

Companson ot technical charactenstlcs 01 the ::.elected cogellerdlor::. \\ ILh ~1..lWll..ll .md
daIlv data ot (..onsumptlOn rate m the Oocologl'-..t1 l.l:nll".f m..u...1. u::' I.l>llduJI. tlk.
lo11owlllg

• I.ogl.n~ntor operatIOn .... uhm the year at the rated capaclt' \\ ill k.ld hl "'1~nJtl~am

re-productlon of heat po\\-er startmg from Apnl till October
• dall} operation of cogenerator at the rated capaclt\ .... 111 l~ad to ::'lgllllil"..l11t r~·

produ(..[lon ot heat power lrom 17 00 to 9 00
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The annual profile of thermal energy demdnd for bedtmg system.
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•
The curve of total annual thermal energy demand.
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Consumption of electric power (without uSing electric heaters).
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P.mlmeters of Equipment

TURBINE GENERATOR
T" pL ot IhL turbme Ast'1rou IV
\1•.lllutaclurcr Turbomec.l Bord~" rr..11KI.
Thermal capacity 1082 kW
~hatt power 330 kW
l:.kctm. power at the generator termInal 280 kW
RotJtlon rJtL of turbme shatt I 500/1 800 rpm
Rot..ltlOl1 f..111. ot dLl.tnL gl.l1l.r.Jtof 1 5001 I 800 rpm
VoltagL at 1.ILctnc generator termmals 400 V
rn.quency '\0 HI
Turbme charactenstlcs
a) Electnc dliciency 199%
b) ~pecl!ic now rate at com enuonal

tuel ( Q Wlbl =7,000 Kl.d1Jl..g) 0618 kg/J...Wh
c) Gas tuel speCIfic (8 000 Kcal/NmJ

) 0540 NmJ,J...\\ IH
d) Gas tud volume flow rate 178 NmJ/h
~) Imtlal gas temperature

Gas temperature after turbme 490 uC
t) Tot.11 now rate of gas m the turbme 2 55 J...gfs~L

g) Pressure ratIO 56
Turbme generator dlme~lons 33,<13 ... 15111

HEAT RECOVFRY
T) pe of heat recovery WHR-I
Manufacturer Jonston BOller Compa.I1\
Model 48-12
Number ot g~ path I
Gal:! tempero.iture -mput 49O"C

-output 140°C
ThLrmaJ power I 082 J.. \\

IN ~TEAM PRODUCTION REGIMF
Cho.lr..ll.htLn~ul.t of saturated steam

pressure o7H4 MP..l
tempero.lture I6911C

11.'1.0 W..ltl.r lLlllpLmtun. lOOuC

~tLam producu\ Ity 066 J...g/,,~c(24 th)
WATfR HfATING REGIMF
W.iter temperature-mput 65uC

-output 95uC
W..lter consumption H(} kgl~t:L l30 % lih)

l)llnen~lOn~ 4 39 \. 1 63 \. 1 91 III

IURBIN[ AND HEAT RECOVERY CONNECTING DlFFlJ~{)R

~IZ~~ 1 3 \. 1 7
TOTAL PRICE 280000 $

7, ,~



R~ductlOn ot generated heat or power amount through adJu~tmg th< op\.r.lllOn r\.gln1\.~

ot the ~og~nera(or I~ allov.able within the mSlgmficJl1( hmlb ..l~ Lllh\.f\\ I~ the
tollo\\. mg problems may anse

• reductIOn ot cogenerator efficiency,
• possibilIties of deficiency In heat or power,

The onl\. rational deCISIOn of the saId problems could b< ~..lk~ ot \. \I.\.~:> po\\t.r to th\.
ll1(erc~ted ~xlunal consumers For this \ ery re..l:>on It I:> \\orth 1\) wmhll1\.
cogenerutlng system of heat and power supply of the Oncologll.JI l\.nter "uh the
rellrculatlon geothermal system ot Ll~l depo~1t ( ~~\,. l~du1H..Jl fl.purt ul \Rll
Consultmg ot 1996, DehveI') Order No II,~ 1, ~ubl.bl 7 )

Thl. propo~~d connection between two mdependent system~ can pro\ Idl. th\. tollo\\ Jn~
advantages

• posslblhtle~ ot uuhzauon of c~ces:; hem ~enerated by the l.ogl.nl.fJlllr through
~upply (~.lh.~) ot heated wolter to the dlstnbuuon ~)~b;:m 01 g\.olherm.ll brme..it .111\

~\"~on

• po~~lbl1lty ot UhhLJ110n ot l. \.l.l.~~ I..k~tm. powl..r gl..l1l..rJll.J In til\. l.ll';'l..lll..rJtor
through ~uppl) (sale,,) ot power to geothermal ,,) ~tem .11 .111\ "\..I,,on

• rXhslbJlllles ot utiltzallon ot pov.er ot cooled geothermJI \\..lll.r ::>uoJdted tn
remJe~tlOn mto the geothermal deposl1 tor the OI1l.010~II..ll l \.nt\.r Jlr~

~Ond1tlOnIng

10
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OldgrJm of Coupling of Tbcrm.al-power~)litem of the Onwlogu..al L",uh..r "lib
L~J Gwtht.rm.aJ ~ystem

.....-+-~l -~upplymgg~olh~rm.ll plpmg
_ _ -r~ .. ers... plpmg tor cookd geOlh... rm.l1 \".ll~r rl..mJ..."tl\ln
• • • -dl,tnhutton plpmg tor hot \\"t... r
~ ~ • -!lupplymg plpmg ot cookd gc:olh...ml"l Y..111:r
.. .. .. -revc:rsc: plpmg 01 In:..ll:d \\ ..t...r In lh~ W.ll",r ,",onJulolUlle ..);)l...m

-o--<r-C>- -plpmg lor c:\.'"'~~~ uuhuuoll ollh",nu.ll po\\e:r g...nl..r.lL... J 0)
,",og~nt...rator ot me: Om..ologl.....l Ct:nt...r

1-/-/- -10\\ voltage: cable: hnc tor ~'IC"'~~~ UUIIL...111on ot po........r g...n... r.ll...J b)
cogenerator ot the Oncological C~ntc:r

11



The scheme for the connectlon of tbe Oncology LLllli il\.... LtJUY,~1 ""'PP.

dod tbe LI~I Gcothermdl Sv~tCIll

•

•

4

4
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Comparative Anal)sls of Efficlenc) of ElI~tlDg (Tr.llhtlOn.tJ)
Thum.d-Po\\ cr Suppl} S} !ltcm of the Oncolog) CUlllr

with the Proposed (Cogenerdtlon, ~)~h.m

In order to Larry out comparatlye anah SIS ot etticlenc,; ot the: ~\l:,t1ng ~\ ~te:111 ot
thcrm<.ll-po~cr supply ~Ilh thl: propo~d cogcner..ltlon onl. It b 111.1.1.~'><.ln tll
J~termme openltmg \..O~t~ ot e.lLh ot them

I The e,\l<;tmg <;ystem ot thermalorxmer ...upply of the Onlllhll.!11. II (I.llll.r h,l,> thl.
tollowmg charactenstIcs

• thermal power demand tor heatmg amount" to 203H UI..lI ..mnu..11h (PIlI\ IdmJ th,u
thl.. c.lmount ot beds I~ reJul.t.d down to 300 ..ll1d the p..1f1 ot thl. butlJIIIg ~P..1I.1. I~

conserved)
• thermal power demand for hot \\ater 'iunnh amounts to IRX7 (I\,. 11 IIlnll 111\

• po~er demand IS 1440 MW h annually
• hl:.1t suppl) IS provided bv HIIIICTY·5Ar tipe botler 0pl.r..lllon Ohl. bll1k~

are bemg rehabl1ltated by the management ot the ho~plwl)

• po~cr supply IS provIded tram the CIt) gnd,
• pov.er ~uppl) dunng outages IS pro\ Ided by t\\O dll.:,d el.nl.r..lIOr~ ot 2001-..\\

Capc.lLlty ec.lLh (outages rote mak\.'S 400-600 hours annu...Llh)
• ~dfl.o~t 01 thl.fmc.ll po~l.r With IIIIIICTY-5Ar 1\PI. bUlkr 0Pl.f..1110n m..1ll.~

3600 x 018 '{ 1000
-------- = S 32,38 per MW h ($ 37 54 per UI...ll)
41,050x065x075

Whl..fl. $ 0 18
41 050 KJlkg
65%
75%

IS thl. pnce of 1 Lg of dlc~el fuel
heat generatmg capacIt) of the fuel
boiler effiCiency
traLtiOn ot tuel component mcludt.J IIllU 111I.rIllJll1\I\\l.r ~u..l

• lc.lran ot th\. poWLr trom tht. city gnd IS $36 pc..r I M\\- h
• 3t.lt-I.O~1 of dlt.3d-gl.nl.rator power IS $ 70 pl.r 1 MW h

Thus annual expenses fOf heat and po\\er supply are equ..tl

$ 37 54 x 2 038 Gcal = $ 76 506

•
Hot water supply expenses

$ 37 54 '\ 1 887 Gl...ll $ 70,838



CQst Qt D0v.e( supp!> from the Cit): i:od

$ 36 0 x 1,440 MW h x 0 95 =$ 49,248

CO:>I of P0'-"'I.( :>upply dunoi,: Ihl. out.li,:l.jl (dll.:>d i,:I.OU..llOr..,)

$ 70 0 x I 440 MW h x 0 05 =$ 5 040

•
Total .annual co~ts $ 201,632

II We propo~e the system of thermal power supply ot tht: Om.ulogll.o.1l l ~Ill~r \\ nh
wgeneratlOn ~ystem, havmg the follOWIng charactenst1c~

• ..unount of thermal power generated JIlIlU.llly (wlth .umLWI 0JXr.J11011 l.U\..tJil.ll.lll ot
the l.Ogeneratmg equipment equal to 097) IS 7,794 Gl.al,

• .lmount ot power generated annuallv (with annual operation l.odtil.KIll ot thl.
cogeneratmg eqUipment equal to 0 97) IS 2 347 MW h,

• JIlIluall.ost 01 cogenerator operatIon I~ eqUdl to

""here $ 86 4
I 4% 000 01

3

85%

364 x 1,496
---------------= S 152,064

085

3
I~ the pnce of 1000 01 of g.c.,
IS annual co~wnptlOn 01 noltum! g.c.
Irdl.tlOn of tuelwmponentllldud",J 11110 lh.. 1.0gl.ll",rollor
oJXrauon l."pcnloCS

•
Ihu~ II b...l. ..um. po~~lbk to detine that by spendmg $ 151 064 ..mnu.ll, l)J1 op..roluon 01
Logl.lll.r.ltor Ihe thermal and power energy IS generated m e"l.e",.. .lllhlUnt

.lomMI tbcrm.ll power eXUr~S

7794 Gcal - (2038Gcal + 1 887 Gl.al) =3869 Gl.dl

annual power ener"y excess

2,347 MW h - 1,440 MW h =907 MW h

Due to the deSigned connectIon ot thermaJ-po\\er system 01 the Olll.olog\ It.nter \\llh

LI~I geothermdl ~ystem, It Il) poSSIble to sell gredt pm 01 exl.t.~~ th... llll.J.1 ..I1lU po\\l.r
l.m..rgy gl.lll.ro.111..d by Logenl.r.ltor

Income trom sales of excess energy supplIed to the geothennal s\ ~tem ..lS hOl \\ater
(t=60lJC) can make annual amount as tollows •



$ 0 35 x 70,000 mJ
=$ 24,500

• \\-hl..ce $ a35

70000 mol

'IS the cost of I mJ heated water up to 60 Uc. (::.dt LO::.t 01 I mJ

he..tted \\utec up to 60 0(' m the geoth~rmal ::.\ ~lI.m I::. ~ 0 36)
h

i)

-IS t e amount ot water heated up to 60 C obtuJncJ throueh
annual utilization at e,cess th~rmal PO\\LC

Illl.Ol11l. lrom ::...tk~ oll.Xl.l.::'::' LllLrgv, ~UpphLU to thL Ll::'l gLoth"cmul ::.\ "kill L.lll Ill.t"-"
.mnudl .mlOunt J~ tollows

$ 300 x 907 MW h x 0 80 =$ 21 768

\\here ~30°
080

-1~ the t.O~l oj 1 MW h wlm..h 13 $ 6 dK.lpLI th.tll IhL L\1~Ullg
lMltf tor 111t. power cnl.rg)
-1'; excess power energy sales coetticll~nt

•

Consequently by sellmg the part of e,cess power \\e could reduLL L\penLC::' on
wgt.l1cf.ltor ~p~ratlon down to $105 796 .mJ1u.llly ~$152 064 - 1124 ,o0 • )21 76H I

TI1U~ tht. LOmp.lrattve anal) SIS ot the e'lstmg system ot thernl.!l .1IlU p\l\\LC ~uppl) 01

thL OnLOlog) CLoter and the potential t.OgenerdtlOn ::.) ~h~m Ln.lbk::. u~ to ~t.lll.. thut
wgeneC..ltlon ::.) ~tem 0pcc..ltlon Latl ~'1. JbOUl $ 9) H36 .u1lluJlh I~2U 1 612 •
$105796)

It ~houlJ hI... JJdLd hl.ft. ~ wdl that the connection het\\een the thcmlJl-p<mcr
...y ...tL.l11 of the Oncology Center and LIS) geothermal system enable::. to Ll::.c cold \\.ller
energy (obtamed at the thermal pump dIscharge ot the geothennJI ::.\ ::.lem) tor JU
condltIomng ot the Oncology Center and can save: dt:l.trlL PO\\ ~r b\ $ ~O OU0

annually

To LllndudL. thL l.11mp.lfatl\C anal)"'I" It I" \\orth\\I<;e to ma\...e apprO\111l1te hud..!et
I.. ...t1I1l'ltlon of the capital costs for mstallatlon ot cogenerator JllJ Jppropn..llc
communications

Purl.h~e .md m~tall..Lllon ot the set ofcogl.nt.rator t.qulpmLnt
,., Rt.t.on~trut.tlon and rl.hablhtatlon at the gas <;upply ~) stt:m
1 Thermal plpmg mstallallon from the Oncology Ct:ntl.r Up to

geothermal system tank (d=80mm, L=l.OOO m)
4 Power c.lble mstallatlon trom the Om..ology l.t:ntt:r up 10

dl~tnl.t 1henndi ~tdl1on No 32 (0 4 ~W L-600 Ill)

fotdl

-$ 120 UUO

-) 411 OUO

-) 2u uou

-) 10 UOO

) 390,000

•
Conclu~lon~

l..tplt.tl w::.l::> tor LogL.nl.f".llOr m~lallallon ,\,111 he p.tld bJl.k \\l1hl\1 4 '.", \L.tr~ b)
redut.mg operating co::.ts 111 c.omp.m::.on \\-llh tho::.1.. 01 0pt...r..111011 \)1 th", 1.\.1::'1111";

thermdl-po\\er s) stem ot the Oncolog) Center
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Set of Proposals on Local Consulting Services
For Burns and Roe Delivery Order No. 11

Task 1. Tbilisl District Heating System Improvement Program
May 9,1996

Durmg complhna of thc present proposals, we have applied the method of
mvest1gat1ng new decIsIons together WIth examtnatlon results obtatned m advance
The approach bke this enables to vIew new aspects of the Issue, as well as to trace the
course of events In the development of Georgian economy and changes In the social
manner of thmkmg For mstance possibility of emergency rehabthtatton of heat
supply (aClhttes m 1995 we reframed from natural gas utlhzatlon Those tunes any
offcrs of gas supply system restoratIon In nearest future was supposed Impossible
However, the sItuation has changed so that natural gas utlhzatlOn tn the heatmg
system seems qwte real But the effiCIent operation of gas supply system WltJun
TbWSl IS practtcable only With suffiCIent amount of solvent consumers avaIlable The
heat generating facilItIes can and must be such kind of consumers System ot heat
supply IS particularly aimed at natural gas utlbzallon, as the source of the most
effective and pure fuel from the ecolOgIcal pomt of vIew In Its tum, system also
needs the InCreased demand Thus, rehablhtatlon of both gas and heat supply systems
are lntetTelated m direct mterdependence Under the CIrcumstances, we thought It
adVIsable to concentrate our attcntlon on gas utlbzatlon and thIs mtentlon IS reflected
m most of the proposals It would be useful to Implement modernIzation m three
hospItals whIch had been rehabilItated through USAlD and Bums and Roe assistance
Thls would enable to estabhsh permanent solvent consumers ofgas m vanous regIOns
ofthe City and help to develop gas supply system m adjacent temtones, as well

It should be noted that gas supply system rehabdnauon w111 lead to unhzatton ot gas
turbme co-gcneratlng mstallatlons This can poSItively Influence solution of power
supply problem At the lmtld stages of exammatIon, the posslblhtles of emergency
rehabilitation ofheat supply WIth the SImplest methods poSSIble and mtntmum capital
costs, was bemg studIed Present proposals, maInly, are based on the same facIlattes
study With rather up-graded technology utIlIzation co-generatIon, hebo systems,
advanced types of bollers, etc Tlns deciSion would enable to carry out comparative
analysIS of new results WIth prevIous examinanon recommendations

The present proposal contaInS follOWing tasks
• Rehablbtatton ofdIstrict Thermal Stations With co-generation use (proposal No 1),
• Rehabllttatlon ofmdlvldual bollers WIth natural gas or co-generation use (proposdl

No 2, 3, 4, S),
• New mdlvldual boIlers mstallatlOns (on the basiS of advanced technological

eqwpment),
• Utab:zatlon of regeneratIng energy resources (geothennal and hebo energy)

(proposals No 6, 7),
• Complex rehablhtatlon of publIc services m the demonstrauve area In Tblhsl

(power, gas, heat supply systems) (proposal No 8)



If necessary, any changes or pnontles could be mserted In the given letter of
proposals For thiS very reason, It should be noted whIch task IS worth paymg
attentIon to The studIe~ under above lIsted tasks are supposed to start from the fIrst
half ofMay mcludmg first half ofAugust

Proposal No 1. District Thermal StatIOn Rehabilitation
(TS No 9)

A, DescrlptIop of the Task
At the lnltlal stage of TbIlISI DIStrIct Heatmg Study, we compIled JustIfication of TS
No 9 RehabilItatIon adVisabIlity The mentIOned JUStificatIon Willi based on
avaIlabilIty of compact locatIOn of solvent consumers The study recommendations
conSIdered only partIal rehablhtatIon ofTS No 9 (up to 12 GkaVhour output) because
of a hmIted volume of the eXIstmg mazout tank At the present moment It became
possible to supply the bouer WIth natural gas That allows to VIew the oPPOrtUDlty of
TS No 9 rehabilItation WIth gas turbme co-generaung InstallatIOn

Dr Contents of the Report
I Heat and power supply demand ofTS No 9,
2 DeSIgn solutiOn for re~eqUlpment ofTS No 9,
3 DeSIgn solutIon for the reconstruction of the eXlstmg dIstnbutmg heat, power and
gas systems.
4 Estimated speclficatiOns ofrequIred equipment, matenals and types ofwork.
5 Capital mvestments needed, operatmg costs, tarIff structures cost recovery and
return on mvestment,
6 RecommendatIons of property fonn changes In the operatIng enterprIse,
7 Recommendations on relatIonshIps framework for operatmg enh..rpnse, local
authOrItIes and the consumers

Proposal No 2. Improvement of RehabdItated Heat Supply System of
Matermty House No 5

Ar DescnptJon of the Task
Withm the frames of heat supply system rehablhtatlon program of TblhsI. the
rehabIhtatIon works In Maternity House No 5 heat supply system have been
performed, whIch made It possIble to operate two bOIlers on diesel fuel. out of four
mstalled bOIlers m the bouer house

At a present moment there showed possIbIlIty of natural gas supply to the bOIler
house It enables rehabIlItation or replacement of the remammg two bOilers The
modificanon lIke tlus Will mcrease effiCiency of the equipment utilIzation and ensure
rehablhty of heat supply system by posslblhty of consumptIon of two types of fuel
natural gas and dIesel fuel
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B. Contents of the Report
1 DesIgn solutlOn for the gas supply system of the boIler house,
2 DesIgn solutlon for the rehabIlltatlon, or replacement of two boIlers operatmg on
natural gas,
3 Estunated specIficatIons ofreqUIred eqwpment, matenals and types of work.

Proposal No 3. Improvement of RehabIlItated Heat Supply System of
PsychIatric Hospital

A, DesA:tlptlOD of the Task
WithIn the frames of heat supply system rehabllItatlOn program ot TblhsI, the
rehabllltatlon works In the PsychiatriC HospItal heat supply system have been
performed The performed works enabled to operate two hollers on diesel fuel There
are four more bOllers m the bOiler house which are deSigned to function on natural
gas

At the moment, there appeared pOSSIbilIty of natural gas supply to the bOller house
The unprovement hke IS thought to Increase effiCIency of the equipment utIhzatlon
and prOVIde for rehablhty of heat supply systems by utlhzIng two types of fuel.
natural gas and diesel fuel

Improvement of the bOIler house Will also Increase Its capacIty whIch would enable
the hospItal authorities to set green house economy Green house would st.rve as fresh
vegetable source for the patients, and also as a source of additIOnal Income after
vegetable sales Engagement of the patlents In takmg care of the plants In the green
house would serve as therapeutic treatment m the hospital

B, Contents of the Report
1 DeSIgn solution for gas supply deSign of the botler house.
2 Green house project,
3 Esnmated specIficatIons of required equipment, matenal and types of work,
4 Pro-forma fmanclal analysIs for the green house operanon

Proposal No 4. Improvement of Rehabilitated Heat Supply System of
Matermty House No 4

A, DescraptioD of the Task
WIthm the frames of heat supply system rehablhtatlon program of TbtliSI. the
rehablhtatlon works m Matermty House No 4 heat supply system have been
perfonned The perfonned works enabled to operate two boIlers (out ot five, Installed
m the boder house) on dIesel fuel It IS worth notIng, that durIng the rehablhtauon
works, there was found hidden damage of the heat exchanger The damage was not

3



elmunated, as tins type of work was not provided for m the contract with the
contractor

At the moment, there appeared posslblhty of natural gas supply to the boller house
This enables to rehabdltate, or replace remammg two or three bollers, also to replace
the damaged heat exchanger The unprovement hke thiS would increase effiCiency of
the eqwpment utlhzatIQn by two types of fuel, natural gas and diesel fuel
Improvement of the bOller house Will also mcrease Its capacIty whIch would enable
the hospital authontles to arrange bath-house and laundry to serve the reSIdents of the
City

B. Contents of the Report
1 DeSign solutIOn for the gas supply deSign of the bOiler house,
2 DeSign solution for rehabdltatlon or replacement of two-three boIlers operatmg on
natural gas,
3 DeSign solutIon for damaged heat exchanger replacement,
4 Bath-house and laundry eqUIpment,
5 Estunated specificatiOns of reqwred eqwpment, matenal and types of work,
6 To calculate profit from bath-house and laundry operatlon

Proposal No 5. Heat Supply System Rehabilitation 1D the Oncological
Center

A, Desenptlon of the Task
At the lIl.Ihal stage of the exammahon we studied posslblhtles of heat supply system
rehablhtation m the Oncologycal Center In the exammatIon results It was
recommended to replace eXlstmg worn botlers by new bOilers of RUSSIan production
It should be noted, that OncolOgIcal Center has deticlency III not only heat, but also
power supply Therefore, coDSldenng prevIous cODclm.10Db WId th~ llc:W dpproadtC:b,
we propo!te to work out the problem solutIon ways based on utlhzatlon of mdlVldual
dIesel co-generatmg eqwpment

B. Contents oftbe Report
1 Heat and power supply consumption,
2 BasIC scheme ofequlpment InstallatIon,
3 EstImated specIficatIOns of reqUIred equIpment, matenal and types ofwork
4 CapItal costs, operatmg expenses and profitabilIty
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Proposal No 6.. Autonomous Heat Supply Systems m the Schools

A. DesenptlOD of the Task
The current conmtions of the centralIzed heatmg system of heat supply In Tbl1lSI does
not provIde much for Its sigruficant rehabilitatIOn Under the clfcumstances, the only
way to rehabIlItate heat supply systems urgently at schools, kmdergartens and
hOSPItalS is to Install mdependent heatmg systems In tlus connectIOn, WB through Its
Agency for the development of MUniCIpal Service located m TbIhsl, carnes out study
of 50 schools By test results It IS envisaged to select several schools for Implementmg
appropnate measures As alternative, we propose to carry out thts study at 5-6 schools
m Tbibsl based on the followmg approach

At the lOltIal stage of the study, It is advisable to Inspect 5-6 schools 10 order to
• Estunate thermal msulanon conditions of the bul1dmgs ( walls, roof, floors,

wmdows, doors, etc ),
• Evaluate the conditIOns of the Inner network and mstallatlons (plpmg, rachators,

accessones, etc ),
• Determme the SiteS for mstallatlon ofautonomous bollers and tanks for diesel fuel

consldenng fire extmgulshmg measure requirements

Inspection result analYSIS wIll enable to select two schools, techmcal ,",ondltIons of
whIch Will be viewed as satIsfactory At the second stage of the study there Will be
developed the desIgn solutiOns for the two selected schools The expenence gamed
With heat supply system exammatIOn In the hOSPItalS Will gUIde us to come to the
nght deCISIon For Instance, techrucal task of the Agency tor development of
Mumcipal Services envisages autonomous bOiler eqUIpment Instol1I<1l1on In the
exlstmg buI1dmgs of the schools But based on the prevIous expenence, we got
assured that Significant portIOn of capital mvestments IS spent for constructIOn and
repaIr works of boiler premises At schools thiS sums mIght be hIgher. as there Will
nse neceSSIty of repaumg and utdIzmg the premIses which had not been preViously
used for boller purposes Consldenng thiS fact, It IS rem.oOdble to Illbt<ill bOlh..r

2equipment m compact cheap metal contamers With 6-8 m of area The contamer hke
thIS can be located at the external wall of the buddmg on the area With all
commumcatIOns arranged Opemng walls of the contamer Will prOVide convement
operatIOn of the equipment Contamenzed-boI1er can be assembled as on Site, also In
plants

It should be noted, that boller lDstallatlon 10 the school bUlldmgs excludes POSSIbilIties
of natural gas utlhzatlon 10 future (under fire protection reqUirements) ThiS restflctlOn
wIll not refer to the external "lean to" contaInenzed bOilers Thus, In case natural gas
supply IS restored, the boilers mstalled m the contamers can be cc1blly fe-eqUipped for
gas uUhzauon Summmg up all advantages of contamer-bOllers we can predict, that
they Will be Widely used

5



Be Contents of the Report
1 JustIficatIOn ofselectmg two schools based on the results of 5-6 school mspectlOn,
2 The deSIgn solutIOn of mdependent heatmg system for two schools based on
contalllenzed-boller,
3 Estlmated specificatlOns of requrred eqwpment, matenals and types of work
proVIdmg for damage el1mmation of the eXlstmg mner heatmg network and
mstallatlons,
4 EstImated specIficatIOns of reqwred eqwpment, matenal and types of work for
contamenzed-bOiler constructIOn,
5 CalculatIon of operatmg expenses

Proposal No 7. To Create Reclrculatmg Geothermal System at Lisl
DepOSit

At the preVIOUS stage of Tbihsi Distnct Heatmg Study. we submItted Just1flcauon tor
geothermal system creation applymg the method of hydrosiphon Hydroslphon sy~tem

conSiders geothermal water utlhzatlon for hot water supply SImpliCIty of hydroslphon
system constructIon and mInImum operatmg costs are sure to prOVide for high
profitablhty of the busmess With low tanff for hot water

Opportumty of duect use of geothermal water IS connected With active natural
regeneration of geothennal resources of the depOSit In order to speCIfy regeneration
dynamICS of the deposlt, m the conclusIOns of the prevlOUS exammatlOn, there were
recommendations on arrangement and performance of the appropnate tests
PosslbIhty of obtammg pOSItIve results of the tests provmg operatmg properties of
hydrosiphon system IS rather lugh However, It IS more reasonable to expect also, that
contmuous utIhzatlOn of the depOSit With dIrect consumption of geothermal resources
can be unacceptable For thiS very reason we propose to work out posslblhtles of
reclrculatmg system creatIOn TIllS would ensure regeneranon of geothermal resources
of the depOSIt

B. Contents of the Report
I ReCirculatIon system scheme based on eXIstmg pIpmg utlhzatlOn, also facilities
wluch were prOVIded for m the ludrosifon scheme
2 Speclficanons of reqUIred eqwpment, matenal and types of work
3 RequlI'ed capital mvestments, operatmg costs, tanff structures and terms at
profitablhty of the deSIgn solutIons
4 Envrronmentalimpact assessment condItIons
5 CharactenstIcs of a pnvate company clalmmg on depOSit development and
operatIon
6 RecommendatIons on arrangIng relations between operatmg enterpnse, local
authOritIes and consumers
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Proposal No 8. To Produce HellO Energy Systems of Heat Supply ID

the Hospitals

A, DeScflptlon of the Task
Researches of solar energy conversion mto heat source were started by the end of 40
les and begmnIng of 50-les In Georgia Wlthm the peflod of 1955-1957, there were
butlt 17 hello mstaUatlOns In VarIOUS regions of Georgia, aumng at hot water supply
However, later tins system was not developed New mterests towards the practlcal
apphcatlon of heho technical mstallattons was outlIned by begmmng of SO-Ies m
connectIOn With necessity to decrease fuel energy balance defiCiency and acute
ecologIcal problems Startmg from 1984 up to 1990 there were InStalled more than
300 systems of solar heat supply WIth total area of solar collector exceedmg 46,000
m2 After certaIn period of hme, most of the these installations were damaged due to
imperfect current or capital repaus. poor operation and their low quahty

At the present moment, under eXlstmg sharp economIc ensIS, the solar energy
problem reqUIres due attentIOn. In thIS connectIOn we propose to accomphsh
InSpectIon of three hospitals In Tbihsi RepublIcan Chmcal Hospital, Oncological
Center and Bums Center

InspectIon task hes m studymg the pOSSIbilItIes of solar system mstallatlon m heatmg
supply Based on the results of the InspectIon, there will be selected one hospItal
winch would be most convement for solar energy system mstallatlon Appropnate
deSign solution wIll be worked out for the selected hospital

B. Contents of the Report
1 JustIficatIOn ofselectmg one of three mspected hospitals,
2 DeSign solutions for solar energy equipment Installation,
3 EstlMated speCificatIons for requued equipment, matenals and types of work,
4 Proforms of finanCIal analySIS, specified costs, cash flows

Proposal No.9. Program of Establl8ll1ng Demonstrative Zone of
Pubbc Services in Tblbsl

DescnptJQD of the Issue
At the given moment publIc services m Georgia IS In cntlcal condltlon The reasons of
It could be as follows
• Sharp nse In energy resources cost (about the world pnces), resuJtmg In the nse of

utlhtles cost (power, water, gas and heat supply, etc),
• Insolvency ofutIhtIes consumers ofall categones,
• TechnIcal defects of utlhtles supply system to the consumers Shortage of

eqwpment enablmg to measure mdlvldual actual volume of vanous services
conswnptlon,

1



• Absence of legislative basiS defimng the relatIOns between the supphers of
services and service consumers

Under the cll'cumstances, there appeared a "damned clTcle" of unsolved problems.
when the supphers cannot proVlde the productIOn Without bemg properly pmd whIle
the consumers are unable to pay for actual pnce of provided servIces due to low
solvency As a result, publIc services cnsls grows on, which wIll mevltably cause final
detenoranon of the eXisting mfrastructure Gas and heat supply systems are m most
acute state In fact, their production was tenmnated m 1994 Therefore, the power
supply system became overloaded, the operatIOn of which IS not qUite rehable m the
rate lIke tlus

Purpose oftbe PrQlUam
The purpose of the present program IS to fmd pOSSIbilitIes 10 solvmg the problem
facmg pubhc services To find the solution for the said problem. It IS necessary to
Identify and rely on those consumers of the services, who are able to pay for them For
this very reason It IS recommended to prOVide the solvent consumers With additional
conditIOns
• PublIc services producers should be finanCially hable for their consumers for

relIabilIty and quality of the services.
• Offered services cost should be reasonable for the consumers agamst the expenses

mcurred durmg the self-supply.
• Service cost should be deternuned based on the volume of actual mdlvldual

consumptIon of the services

To Implement the task, It IS essential to perform the follOWIng
• to set certam densely populated areas WIth the solvent consumers In TbI1lsl,
• to deSign Implementation of appropnate technIcal and mstltutIOnal measures m

these places

It may happen so, that solvent consumers dlstnbutlon may not comclde With techmcal
potential of the publIc service entities of the City to prOVide reliable services In tlus
respect, It IS worth consldenng optIons of creatmg several areas to fmd tinal solution
It should be noted, that by now, there had been made some attempts by certam pubhc
service entities m settIng relatIOns With solvent consumers But these attempts were
not coordmated between various sectors ofpubhc services The pnnclple difference of
the present proposal lIes lD settlDg special areas lD winch maximum ot pubhc services
could be prOVided It would enable consumers to save finances by ratIonal usage of
each type of energy resources There are mass media mformatIoo advertiSing hIgh
qualIty publIc services of the City, m case payments are made timely

However, they are not supported by the populatIOn ownmg suffiCient expenence oot
to rely on pronuses from the part of the government authontles Ow1Og to SOCialIstic
way of thmkmg, the reSidents identify pubhc service entitles With state authonues
Development of the demonstration areas w111 create totally dIfferent effect whIch
would enable people to choose the degree of comfort accordmg to theIr own
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solvency These areas could serve as sources for rehabIlItatIon of pubhc servIces
system Such test fields are absolutely necessary for both the supphers of servIces and
the consumers

Desuwed measures
In order to select demonstrative areas, It IS deSIrable to carry out feasIbilIty study 10
the followmg dIrectIons
• To find In the City densely populated areas WIth solvent resIdents,
• To find m the City areas enablIng restoratIon of natural gas supply aVOIdmg

senous techmcal difficultIes,
• To find 10 the CIty areas provldmg rellable power supply aVOldmg senous

technIcal difficultIes,
• To fmd 10 the City areas enabling rehabl1ltatlon of already eXlstmg, or creation of

new sources of heat supply

After analysIs of the gIven mformatlon, It Will be possible to select area havmg a
complex of all S81d essentIal features Thus, choosmg the demonstrative area, It Will
be recommended to co-ordmate the offer With pubhc servIce entItles In the CIty whIch
are mterested m the po1Ot-1O-questlon and also With supposed consumers Further
steps of the study WIll be focused on elaboration of techrucal and InstltutIonal
components of the program Wlth the follOWing outputs

A. Techmcal components.
• DeSign solutIons for upgradmg of external power supply system from transformer

sub-station to consumers,
• DeSign solutIon for upgradmg of power dIstributIon lDDer system In the bUIldmgs

and InstallatIon of group and mdlvldual prepaid meters ot power energy,
• DeSign solution for upgradmg of external gas !>upply system from gw. dl!>trlbuung

faCIlIty (substation) to consumers,
• DeSIgn solutIon for upgrad10g mner system of gas supply m the bUildIngs and

InstallatIon of mdIvldual gas meters,
• DesIgn solutlOn for rehabllltatlOn of the eXIstmg heat source, or creating new

group source of heatmg,
• DeSign solution for upgradmg of Inner heat supply system m the buJ1dmgs

consldermg POSSibilities of transItIon from successIve to parallel pipIng
dIstrIbutors,

• Budget estlmatIon and specificatlODS of basiC eqUIpment and matenals for
suggested types ofwork

B. Institutional components.
• ActIon plan for the program Implementation,
• Pro-forma cash flow based on types oftanffs and the consumers' solvency,
• EnVIronmental unpact assessment mcludmg bUlldmg extenor consIderatIons,
• RecommendatiOns on the changes In an ownershIp structure, the legal and

orgamzatLOnai forms for the supphers and consumers

9
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CONCLUSIONS

of the Conference of the Environmental Protection and Natural Resources
Committee

of the Georgian Parbament
on

Utllization ofEXlStmg Geothermal Water Resources ID Tbalisl

Hcreb,y. the EnylronmeDtnl ProtectioD Dod Nntural Ruources Committee of the
GennaaD Parliamcnt confirms;

-Its wl1hngness to support the proVISIOns stated forth In the document Agenda of tbe
XXI Century" of the "Program of the 21 Century Global Sustamablc Development"
adopted by the UN mternatlonal conference held m 1992 10 Rlo-de-Janero,

ProvJ(ied that the Committee considers the Decree of the PreSIdent of GeorgIa on
settmg the Committee for Sustainable State Development,

nod It IS based on the fo[Jowm~QssumptlOns.

-Georgian geothermal water resources are valuable natural renewable energy
resourses,
- rational and effiCIent development of the Georgian geothermal water resources IS the
slgmficant factor m sustamable development of the state,
-rotlonal utlhzatlon of the eXlstmg geothermal energy In Georgia IS avatlable and
urgent at the present moment,
- development of the GeorgIan geothermal water resources IS allowable from the
environmental pomt ofvtew,
- there Il. a ~tnte entity avwlable (I e MlI11~try of I:nergy of Gc.orglu) whu.h IS

supposecJ to llnplcment state poltcy an energy sector,
-there 15 a market-economy-onented legal mechamsm (I e Law of the GeorgIan
Pnrhament on Underground Resources) avaIlable at the moment In Georgia whIch IS
Involved m the eXlstmg geothermal water extractlon and dlstnbutlon,
- energy sector IS conSidered to be the prlonty branch, mternutlonul fund1llG
orgclmzatJons are bems mformed of thIS Issue,
-the Gennan Government IS greatly mterested In rehablhtatlon of the Georgian energy
sector and through lDvestmg polley (about 40 md DM bemg already spent) the
German party renders Its assIstance In three dIrections power energy genercltlon.
power transmiSSIon Imes and thermal supply
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Thus. the Comnllttee tbmks It reasonable

1) to consider utIltzatlon of the alternative energy resources, Includmg geothermal
waters as slgmficant component of the renewable resources, as the pnorlty Issue for
heat supply source to those local entitles and dlstncts, where It 18 allowable from the
environmental and efficiency pomts ofVIew,
2) to support any undertakmg regardmg the development of the geothennal water
resomces anned at providing the Georgian population with heat supply,
3) to support the project proposed by the company "Geothenma" on Utilization of
geothermal Waters m TblltSI, partlcularly, Llsllake area, and IS auned at provldmg the
TbdlSI population With heat supply,
4) to apply to the Georgian Mlmstry of Trade and Foreign Economic RelatIons (K.
~aldastamshvlh, the Muuster) to render Its assistance In ImplementatIon of effiCIent
Investment projects wfuch are deSigned by the German party Jomtly with th~

wmpany "Geothermla" to contnbute to cxlstmg geothermlll water rc..-SOUrc..Cb

. development In Thlhsl,
5) to apply to the Georgian MIIDStry of Energy and Fuel (D Zubltashvlb, the
MIIDster) to submit the sald Issue to the PreSident of Georgia In order to make
utlllzatIon of the energy sources, particularly the geothermal energy source, a prlonty
task 10 ~upplYlDgthe Georgian population With heat,
6) to apply to Tb111S1 MunlCJpahty (B ShoshltaJshvdl, the Mllyor) and the State
Department for Land Managment (Z Gegechkon, the Head) to allot certam land plots
to the company '4GeotherIma" by the moment the project IS beIDg realIZed
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Dr SUblr.K sanyal
President, GeothermEx Inc
5221 Central Ave, SUite 201, Richmond,
Ca 94804 USA Fax" (510) 527-8164

Dear Dr Sanyal,

The MIniStry for Fuel and Energy of Georgia deterrnints the
development policy of Renewable Energy including Geothermal Energy
in Georgia

The Ministry will support In every possible way under mutually
fa~orable condlbons the co-operation among the Georgian party and
"GeothermEx, Inc" and "Bums and Roe, Inc" which are extremly
expenenced In exploration, construction of geotermal fietds in many
countnes. and which are familiar with Lizi and ZUgdldl fields data In
Georgia

Sincerely,

Minister /e ~ tei"'J~
David Zubrtashvlll
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Mr Charles CUrbs.
1000 Independenece Ave., SW. Washington DC.
20585, USA Fax (202) 586-9260

Dear Mr Charles Curtis.

I am contactmg you to ask for your cooperation .n order to Implement the
project which would be of great benef,t to the city of Tblll8i.

11"IIS project concems hot water supply for 300 000 families In the 18sldenbaJ
dlsloet and heating systems for kindergartens, schools and hoSPitalS In the area 88
well

'EIght geothermal wells had been drilled for this purpose dunng 1980', before
GftC)f'Qla entered Ir:lto Its period of economic challenges We are very Interested 10
uSing these eXisting wells In order to increase the hot water supply to the CIty
Implementation of this project could replase 50 000 tons of 011 per year ( 65MW of
energy) which would decrease carbon dioxide emJss,on and would allow our country
to fulfill Its obligations according to the Global Climate Change Treaty, which
Georgia has signed up It could serve as a possible prqect for the-US International
JOint Implementation Programme and could assist companaes Involved tn
Geothermal Energy and distinct heating supply

I ask that you give careful conSideration to thiS raguest for cooperation on the
project 'Ntllch, we do beheve, could be of great benefit to both countries

-Minister
DaVid ZubltashVlh

Professor Guram Buachldze
Acadewy of SCiences

'\
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Burns and Roe Enterprises, Inc•
17 Rwtavell Ave, Tb&hSl 380008, Georgla, Tel (99532) 93 5899, Fax (99512) 990689
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Tblhsl, Repubhc of Georgia
e-maIl JJJ@BRE kheta ge, BRET@bre ge

Telephone 99532 93 58 99
Reply Fax 99532 99 06 89
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<;uh,ec.t POHlh/e pro/ectfi Reference

Number 01 Page~ (mdudmg cover sheet) oJ

near Doug

We wuld Identity and develop/or participate 10 various proJe<..ts ot different ~~..tk~ ..tnu UI1l.l.l10n~

Our llldlfi I..u.k. 01 ,",ompetem..e I~ 10 dpprod~h 10 polenl1dI11lvl..~tor~

Othl..rwlse we can 10ltIate many different projects which Will be highly benetklc.ll trom the pomt
of view ot reform pohcy / enVironment, energy savmg and efficiency, and could c..ontorm ,\ Ith
plan'! and mtentlon'! of different mtemattonal agencies mcludmg restructunng. privatizatIOn etc

I1Igh quahticatlon and relatIons ot our engmeers are the valuable ~~el~ \\-lud1 ~houlu be utlh~t.u

10 lulll.xtenl Tht..y hc.lvl.. parlu..lpdll.d m l11c.llly proJccts and havl. a good kno\\kdgl. m man)
'''pl.ct.. of encrgy "ector

Let me give you ~ome examples

I) Rcpowcrmg of old GdrddbdDl UDlts
Thl~ I~ c.l Tcmur Mlklashvth's Idea With kmd assistance of John Hallberg hc h..1<, done c.l

prehmmary evaluation

J)C~ulptJOn

I hl.rc I~ c.l grcc.lt ddkn of base power 10 Georgian power system WhKh IS one 01 the 111c.l1l1

ob<,t..ll.ks on the Wc.lY 10 country's development Base power IS produced at Gardaham Thermal
Power Plant (GTPP) by old steam turbme umts #3 and #8 (capacity -120MW each) and a ne\\

umt #9 (250-300MW)
fhe old umts are 111 a rather poor conditIon and have lowetticlency Rehabilitation ot umt ,; 10 1:'

underway but thl~ WIll be msufficlent to meet the country's need for bm.e powl..r

It I" propo<.,cd to recon"truct one or ,>everal old umt(s) mto a combmed cycle plant(s) bv
dl<,manthng and replaung the old obsolete bOller(s), addmg new g~ turbmc gl.nl.rc.llOr~
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This Idea IS new and has not been consIdered by Sakenergo or Government However It IS very
likely that soon It will become popular, Since It IS m hne wIth mternatlOnal practIce and has
especIally many advantages m our partIcular case

• rhe project Will reduce the great defiCit of base power III Georgian Electric Power System
by 150MW (per one umt)

• The effiCiency of the resultmg plant WIll be much htgher then that ofeXistmg umts (more than
50% vs eXlstmg 30%)

• The project can Utlllze the eXisting steam turbmes, eXlstmg plant faclhties and <-onstru<.. t1ons
• Wt.. <-...n prob...bJy ...pply expenence ofB&R gamed from RUSSIan study tv-o ye...r.....go
• Tlu.. c\.pcctcd <..a~h flows of the project and compart~on with other 0Jltlon~ ~hO\\ the high

profitaht lIty of our proposal

I hdve mentloned thiS Idea to Bill ~mlth who wa~ qUIte Illtere~ted dnd told th.1t l J"AIIJ w.mt3 10

I11d"-<.. Its ..U..tIVlty 'vIMble" The USAID funded feaSibility study for the propo3ul proJCLt Lould be
highly vl~lblc

Now thiS must be even more true, slllce the recent matter with Transgaz has not added much to
P031tlve VISibilIty of AID

:!) Tbdl\1 heat-power plant study
rhl"i IS a 16MW old heat power plant which supplIes power and heat to a 3mull dl3UIL1 111 the

l.enter of l.lty It IS now a government owned Jomt stock company, 50% ot share3 \\111 be 30ld In

near future The personnel will be offered conSIderable number of share~ Pre~ently the
l1l,lndgement IS looklllg for a chance to perform a feaslblhty study for rehabilitatiOn ot till. pl.lIlt
md to prepare a busmess plan m order to attract Investments Our engmee~and ArC't Will
prob..lbly ~tart the Imtlal stage a pre-feasIblhty evaluation The Idea ofcombmed c\ de plam \\ III
he most lI"-e1y applicable In thIS case also

I here Will be &.1 plenty 01 ~ul..h work. m future, ~ml..C the pnvdll.lcd cnlcrpn~1.3 \\ III Ill.l.d tht
I.v.llu.1110n tl.l.hllll...1l •.llIdttmg and recommendatiOns for Improvement of their n""t.'t..

3)LOdl-tircd power pl.lOt nCdr Tklbula (We!tt Georgia)
I klouh 1....111 old dt.vdopl.d region ofcodll1unmg M1Udled 111 Wl.~l Ol.orgl.1 ClInt.nth Ihl. 1ll1l1\.')

.Ifl. 1101 0lx.f.ltlng In thl. governnu..nt a Priority IS given to POSSlblhty ot con~trlldlonot ,"o.ll-tired
thermal pO\\t.r plant nem Tklbuh The estImates show that the coni Will be enough tOi ,It le.....t ~()

vear~ operation ot 100MW plant ThiS project IS popular m government Sllll.C

• It proVides a source ot base power tor developed mdustrtal regIOn (presently the only b&.1...e
power 3td1lon I~ 1I11::..&.1~t ueorgld)

• ullhLI.3 thl. dlt...lP 101.&.1ll..Oul
• proVides employment for a great number of workers and perspecttve~ of further IIldu~trl&.11

development (production of gypsum, concrete etc)

Zurc.lb had c.l thS(,.lISSlOll With deputy head ot Saknakhshm (Georgian COc.l1 - dep..lrllllLlll llll(,kr

1\1111l~tr~ ot I ud .1IlU Powl,.r) Therl. 13 no developed project ~et Soml. GI.nl1.l1l II1H.. ,>tm., .111.

11...ld .... to l..onUUl.t .1 il.c.l~lblhty study for mmes and probably Will contnhute :!5% lil1.ll1l..ll1g lor lhL
\\ho1e proJc<..t m ca"e there WIll be other mvestors

, '
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Ihele I~ a need for femblhty study related wIth coal fired power statIon, because currently rather
little l~ known here about techmcal and economIcal parameters of thIS k10d of plant These proJect
(plep.lratlOn of feaslbJlty study) IS also ofthe scale that fits well 10 USAID funded proJect's size
.1I1d this subsector ofenergy sector of Georgia (coal and associated plant) have not been covered
'tet btl USAID This might be an advantage

•
~) I)Jlot project for cstabhshmg a beat and power metermg&eolleehon system In .1 ~elel.ted "-)
dlliitrlct ofTblllSI (You have discussed 11 several times With ARCl) "-
It ~eem~ that this proJel.t wnforms very well With AID objectIves ot l11l.re<1~1Og Ll.On0Il111. /)11) J JJ
dlklt.m..y. restrm.turmg <1nd prIvate sector partiCipation 10 the enegy sector
It promotes market onented mentalIty. energy sav10g and envIronmental awarenesc;; ot the
population

5) I ALI~ I~ gomg to c~tdbhshdO energy !)dvmg offiee 10 TblhM dOtl therc I!) .1 h .. ntler
.moouou.tI We Wl.rt. vIsited by a potential bIdder who was lookmg for a future ha"I'" for theIr
.IUI\ ItIC!:> .U1d was "eekmg for cooperation There IS a chance to contact other bidders a!:> \vell and
to otter our "ervlces One of our engmeers (Otar Vezlflshvlh) IS alread) worh.mg <1~ an e\.pert In

I ,\U~ PIO)U.t

•
(,) B.ltuml hCdhog & l.oohng proJcct (see attached)

7) U~l11g e\.pt.nem..e ot our eng1Oeer~ we can also become Involved 111 ~oml. uthl.l ..lLtt\ IIIL" Id.Ul.d
\\ Ilh dl.lLI mll1<1t1011 of oplll11<11 ~1.<1~on<11 <1nu U.lytll11l. t:mff~ for heat .md d~l. tm pm\ 1I Iud
mdl.lll1g ~Y'ltl.m~ .It G.l! d.lbam Thcrmal Plant energy "avmg meac;;ure... 8... altu n,ltl\ l pm\ CI
"'OUll.C"

We.. pl,1I1 to th"LU..." 'lome of these Is~ues With IOl.al USA1D here <1nd to ~Omclll)\\ Wlld..tlL \\ I1h
thell tutllle pl<1n~ Wl. lo<1n also l.ontmue to explore POSSlblhtle~ 111 thl. mLntlOlll.c..I Ulll.lt!Olb
hll\H.. \'L1 It \\ould hL vLry helpful If we had .1t least a c:;hght Idea abollt B8..R pO...... thk pl.m... 111

(ILlllgl.l,lIld .11"u II you Lould proV1<.!L U~ em <1dvl~L on wh.lt LOuld bL tlK llO""'lbk tlll,lIlLlIlg

....lllllLl." 101 thL tbOVL Ktn Itlce;

It I" \'1..1\ likely that many It not all ot these projects WIll be Implemen1l.d ~oon~1 or l.llt.r

I~gmdless to OUI paltlclpatlon So It would be a pity to miss a tram
Wt. LOuld <1pply more targeted ettorts 10 dliterent dlrel.tlon~ <1nd till. tlmL 1~ no\\ 11

\ lUI 11l.111/ZUI.lb
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Heat and CoolIng Supply to Batuml Central Blocks on the BasIs of Heat Pump
and Datuml Thermal Power Plant

Place of project Implementation Batuml, City With developIng economical Infrastructure, IS

capital of AdJara AutonomiC Repubhc (Georgia) Ba1Umlls Situated on the Black Sea coast close
to border between Georgia and Turkey In the subtropical health resort and tOurIsm zone Batuml IS

one of the malO ports of Georgia 011 processing plant, Autonomic Repubhc Government and
Cultural Centers are situated In Batunu

Problem of City heating Heat supply to the central blocks ofBatuml IS arranged by means oflow
capacity thermal stations that are USIng fuel Oil (mazut) ThIs method of heating IS not effective
trom economIcal and ecologIcal vlewpomts Exhausts damage Batuml, one of the malO health
resorts and touflsm centers of Georgia Therefore, modernIzation of the heatmg system IS very
Important today for Batwm

POSSible results of project realization Heat supplymg complex system In Batuml on the basiS of
suggested project guarantees economy of fuel and energy resources and 11llproves ecological
Situation m the region

PrOject parameters 200 Gcal per hour heat and 20 Gcal per hour coohng IS planned for atr
condltlonmg by means of absorptive heat pumps and Batwm Heat Power Plant Accordmg to
prehmmary calculations approxImately 2~0~OOO$ are needed for project reahzatlon Loan can be
repaid dunng 3,5 years Fuel economy eqUals to 12~OOO tones ofconventional fuel per year

Works reqUired Workmg project to be deSigned, Heat pump installation In Batuml Power Plant
to be earned out, Heat routes to be rehablhtated and extended m Baturnl central blocks

Potential consumers City mUniCipal bwldmg blocks, 011 processmg plant

Partners dunng project deSign Group of GeorgIan speCIalists

Gu.lrantee~ Loan repayment conditions and guarantee conditiOns Will be agreed In (..ontract With
toreign investors accordmg to the norms of AdJara AutonomIC Repubhc leglsldtlon

Redhtles Group of project authors has prehmmary agreement With Batuml Communal
AdmlDlstratlOn Department about necessIty of suggested project However. local finanCIal
resources are msufficlent for project reahzatlon aIms PartiCipatIon of foreign Investors IS needed

Note ThiS project was awarded prIze of MiniStry of Fuel and Energy of Georgia on the annucl1
l.OmpetltlOn
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Summary of Project Objectives and DescriptIOn

The objective of the project IS to Identify and propose measures to remove those barners that IDlpede
the undertakmg of achons to Improve energy efficiency, thereby decreasmg the enusslon of GHG at
the lbllIsl Thennal StatIOn and brmgmg global envIronmental benefits The project Will address such
Issues as enhancmg demand Side management, mshtutlOnal strengthemng, mcludmg resource planmng
and adm1Olstrahon capabIlities and legal, regulatory and polIcy changes The objectIve of the full scale
project to be developed with the PDF resources requested IS to remove bamers to energy efficiency m
dlstnct heat10g and hot water supply 10 Georgia, thereby decreasmg the consumptIon of fossIl fuels and
lowermg emiSSions of green house gases and their effect on Chmate Change, also facl1ltatmg
government and pnvate mvestnlents, natIOnal as well as 1OternatIonal Close co-operatIon will be
sought wIth the EBRD and WB, ensurmg that the project follows the guldehnes, pohcles and future
plans of these orgaDlsatlons m Georgia

A detailed analym ofthe eXIMmg bamers and formulation ofa strategy for measures to remove these
WIll be undertaken durmg the proposed PDF pha~e Some of the key bamers and measures to be
addre~~ed an

Reduc10g the techmcal, econonuc, finanCial and mstItutIonal uncertatntles with respect to energy
efficIency measures applIed to district heatmg and hot water supply,

2 Dlssemmattng mfonnatlon and provld1Og trammg for stakeholders on the avatlable tecbmcal
measures to Improve the energy effiCiency ofmumclpal dIStriCt heatIng and hot water supply,

3 Through pubhc awareness campaigns create mcentlVes on supply and demand Side to Improve
and mvest 10 energy efficiency,

4 Strengthemng the local capacity to conduct techmcal, economiC, fmanclal, environmental and
SOCIal feaSibilIty studies and provldmg tram10g on finanCial mechaniSms used 10 the energy
sector, mcludmg project financmg, energy servIce compames and pnvatIsatloll,

5 Strengthemng local capacity 10 resource management and energy effiCiency, e g settmg and
collectIOn of tanffs, IOsulatlon ofbUlldmgs and econonucs of natural resources,

6 Strengthen10g the local capacity to 1Ocorporate envIronmental conSideratIons, e g through
conducting EnVironmental Impact Assessments, 10 all stages of plannmg of dIStrict heatmg and
water supply, I e from strategy to Implementation,

7 Strengthenmg the mstltutIonal, leglslahve and regulatory framework to support energy effiCiency,

8 Improvmg the clImate and enhance the 10terest among potentIal 1Ovestors m the energy sector,
supportmg the process of pnvatisation, and

9 Based on the results of the study, Identify a demonstration project to prove the tecbmcal,
economiC, finanCIal environmental, as well as SOCial OpportuDlues of energy effiCiency 10 dIStrict
heatmg and hot water supply

From a techmcal pomt ofview the project IS expected to deal with Issues such as

Optimisation of the sIZe and coverage of the centralIsed co-generation and dlStnct heattng system,
by takmg mto account techmcal, economIc and environmental aspects,

2 ImprOVIng energy effiCiency m the eXistIng district heatmg and hot water supply plants by better
control mamtenance msulatlOn and upgraded eqUIpment,

3 ImprOVIng msulatlOn and mamtenance of the district heatmg pipe lmes,

4 Consumption based metermg and blllmg,

"
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5 Improved temperature and flow control systems and other specIfic demand sIde energy effiCIency
measures,

6 Up graded standards and codes of practlce for constructlOn and renovatIon of buddmgs

New applications and financIal arrangements wtn first be tested m a small scale, and expenences learnt
Will be fed back mto the process

SpeCIfic attentIon will throughout the project be paid to co-ordmatmg the undertaken activItIes WIth
those on-gomg or planned by natiOnal and mtematJOnal mstItutions, also paymg attentIon to
pnvabsatlon

D DeSCriptIon of Proposed PDF Activities

Imtzally a study WIll be carned out as to specifically Identify the most urgent problems to be tackkJesd,
~uggeMmg ~hort and long term measures To formulate a prOject proposal for the mam project the
followmg actlVltlf!S have heen Identified as necessary

1 IdentIfy all the key stakeholders, develop a plan for theIr Involvement and undertake measures to
faCilItate their partiCipatIon from the begmnmg of the proJect,

2 Collect mformatiOn and data to perform a prelImmary analySIS of the techntcal potential and
aval1able measures to Improve the energy effiCIency In distnct heatmg and hot water supply,

3 Based on techmcal analySiS and the general development plan of the dlstnct heat and hot water
supply undertake a prellmmary assessment of the economIcally feaSIbIlIty of Improvmg energy
effiCIency, estimatmg the enVlTonmental benefits of such llnprovements,

4 Identify all the key barrIers to improve the energy effiCIency of the dtstnct heatmg and hot water
supply m Georgia, and estImate the extent to WhICh these barrIers hamper the unplementatIon of
relevant energy effiCIency measures These barrIers mIght mclude, J) hIgh up-front capltaJ cost
and acce~~ to ~Ultable credus 2) Jack ofmcentlves and prlce d,stortwns to mvest and lmplement
otherw~e feaslble energy efficlency measures 3) lack of mfonnatron and capacIty to formulate
bankable project propo~al~ 4) non supportIve Jeglslatzve and regulatory framework 5) riSks and
tran~actzon cost~ whIch are too hIgh for the potentlal mvestors 6) lack of managenal and
techmcal capacIty In the concerned power sector 7) lack of awareness among the publzc about
energy effiCiency and It ~ correlatzon to health and envIronment and 8) lack of expenence WIth
concrete projects demonstratmg not only the techmcal but also the economlC envlronmental and
financzal feavlblilty ofselected energy efficlency measures andfinanCIal arrangements

5 Formulate a strategy and a proposal for a set of measures to overcome all the IdentIfied bamers,

6 Based on the analySIS of the techmcal potentIal and measures to unprove the energy effiCIency of
the mUDlclpal heat and hot water supply, select a set of measures for further analySIS,

7 Conduct targeted studies of the feasIbllIty of the selected measures takmg mto account techmcal,
economIC, finanCIal and SOCIal aspects

8 Based on the analySIS above, select a set of measures to be Implemented and demonstrated durmg
the next phase of the project,

9 Identtfy and mobIlIse local and mtemational, partners for co-operatton and co-fundmg of the
proJect, e g prIvate Investors, the World Bank, the EBRD, and bIlateral donors,

10 Formulate a project brief for the mam project based on the results of the PDF phase and the
speCific GEF requIrements,

] I Undertake an mdependent evaluation of the proposal Identlfymg potenttal nsks that can prevent
meetmg the short or long term ObjectIves of the project, suggestIng changes that should be made to
meet those obJectIve::.
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III PDF Outputs

The output of thIS PDF B phase wIll be a proposal for the mam project demonstratmg the abIlity to
achieve the goals set forth m the proJect, I e

An assessment of the economically feasible energy savmg potentIal m dlstnct heat and hot water
supply m Georgia the quantity of fmancial resources reqUIred, and the contnbutlon that fulfillmg
the goals of the project would make m mltIgatmg greenhouse gases m Georgia,

2 A plan for the mvolvement of all key stakeholders, mc1udmg relevant governmental and non
governmental mstltutIons, representatives of mterest groups affected by proposed energy
effiCiency measures, potential national and mternatlOnal sources of finanCIng, equipment
manufactures etc

3 A descnption of all the key barners relevant to the proJect, and a strategy and proposed set of
measures on how to remove those barners,

4 A techmcal, econormc, SOCial and envlTonmental feaSibilIty study of the proposed measures,

5 A detalled mcremental cost analySIS follOWIng GEF gUldelmes,

6 A financial plan and agreement on co-fundIng to cover baselme costs of the proJect,

7 A strategy and plan for project management and Implementation,

8 A plan and set of measures for momtormg and evaluatmg the programmatic benefits of the project

IV Ehgtblhty

Georgia IS expenencmg an acute energy ensIS, and the pohtical mstablhty of recent years have had a
detnmental mfluence on all components of the energy sector, resultmg m severe econormc and SOCIal
downgradmg of the country Georgia has been meetlOg a decllOmg share of Its pnmary energy needs
from domestIc production, from close to 50% m the early 1980s to only 10-15% 10 the pre-cnsis years
After the break up of the Soviet Dmon and the sharp mcrease m pnces of energy ImpOrts, Georgia
qUickly accumulated a slgmficant external debt and payment arrears, and could not sustam the needed
level of energy Imports and supply Together With poor mamtenance and low collection of payments
thiS has put the energy sector m disarray and madequate energy supply has become a major
ImpedIment to economic recovery Georgia ratified the Chmate Change Convention on October 27,
1994

V National Level Support

The malO objectIves of the Government pobcy 10 the power sector m the short term are to mcrease
power supply and Improve collection of payments· the two major condltlons for resolvmg the current
energy cnSIS The Government has been developmg a reform strategy for the sector, which addresses
Its mstltutlOnal, financial and structural problems The mam obJectives, pnnclples and poliCIes of tlus
strategy are outhned m the Government's Letter of Sector Development Pobcy (LSDP) The LSDP
states that the Government s strategy to achieve sustamable effiCiency m the power sector will be
based on (I) a corporate, commerCIal and decentrahsed power mdustry, (n) ImplementatIon of
commerCial practIces and enforcement of payments, (m) econormc pncmg of electnclty With due
regard to poor reSidentIal users, (IV) estabhshment of a legal and regulatory framework to promote
competItIon and pnvate sector partiCIpation, lOcludmg lIlstltutmg and mdependent regulatory agency,
(v) optlmlsmg the use of resources by fostermg least cost development plans, (VI) focusmg mvestments
In the short and medmm term on the economic rehablhtatlon of eXlstmg faclhties and completion of
economically Viable but partially completed projects (vn) promotIOn of effiCIent use and conservatlon
of heat and electnclty, and (vm) protection of the environment 10 energy production and use
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A NatIOnal Environmental Action Plan IS bemg estabhshed and In accordance wIth Its pnontles the
MiniStry for Fuel and Energy has adopted as one of ItS pnontles to mcrease energy efficiency,
comcldmg wIth the Governments goal ofmltlgatmg GHG emiSSions

The third Conference of PartIes to the UNFCCC was held m Kyoto 10 December 1997 and a protocol
on conumtments for Annex I Parties estabhshed pohcles and measures requmng agreement and
mternattonal co-ordmatJon to meet emiSSion commitments Even though GeorgIa, a country In

transItion, IS not bable to emiSSions abatements the country has gIVen the Ad-hoc Group on the Berlm
Mandate (AGBM) several proposals for voluntary commitments for reducing Green House Gas
(GHG) emISSIOns As part of the actiVIties to prepare the first natIOnal commumcatlon to the FCCC the
government of GeOlgla IS actIVely explormg those strategies and aCtiVities that SImultaneously benefit
the local and global environment

The GEF project "Enabl1Og Georgia to fulfil Its comnntments to the UNFCCC" IS under
Implementation TIus project enables Georgia to prepare Its first natIOnal commUnicatlon to the
Conference of the Parties (OcP) of the UNFCCC The components of the project are (a) an lDventory
of greenhouse gases follOWing the gUldehnes adopted by the CoP, (b) an assessment of potentIal
Impacts of chmate change In Georgia, (c) an analySIS of potential measures to abate the mcrease In

greenhouse gas emIssIons 10 Georgia and to adapt to climate change, (d) preparatIon of a national
achon plan to address chmate change and Its adverse Impacts, and (e) preparanon of the first natIonal
commUnicatIOn of GeorgIa to the CoP The 'Energy EffiCiency m Thlhsl Dlstnct Heatmg and Hot
Water Supply' project proposal IS the result of a conference held wlthm the frame of the prOject
"Enabhng Georgia to fulfil ItS commitments to the UNFCCC" The project has been elaborated In co
operatIOn between the MinIStry of EnVironment and the MInIStry of Fuel and Energy and thelT
underly10g agencies and NGO's, and the full support and engagement of these two mtnlstnes has been
secured for the ImplementatIOn of the project Before ImplementatIon of the proJect, It wIll also be
approved by the Georgian Foreign AdVISOry Investment Council, which COnsISts of the Cabmet of
Mmlsters and IS headed by the PresIdent of Georgia Full engagement and support IS also secured from
the mumclpahty of Thtll'll The Government and the ThI1ISI City admmlStratlon has also confirmed that
they are prepared to contnbute finanCially to the project WhIle dunng the PDF phase thiS co-financmg
Will be In kmd, there IS a commitment to contnbute In cash to the Implementation of the mam project

VI Items to be Fmanced

ActiVity

1 IdentIfy all the key stakeholders, develop a plan for theu lDvolvement and faCIlItate therr
partiCipation,

2 Collect information and undertake a prehmmary analySIS of the techmcal potential and measures
3 Undertake a prehmmary assessment of the economically feasible potential
4 Identify all the key barners to Improve the energy effiCiency of the chstnct heatmg and hot water

supply
5 Formulate a strategy and a proposal for a set of measures to overcome the barners Identified
6 Select a set of measures for further analySIS
7 Conduct targeted feaslblhty sb1dles of the selected measures
8 Select a set of measure to be Implemented and demonstrated at the first phase of the project
9 Identify and moblhse local and mternatlonal partners for co-operatIon and co-fundmg of the

project
10 Formulate a project brtef for the malO proJect, based on the PDF outputs
11 Undertake an mdependent evaluatton of the proposal

VII SpeCial Features

Until the end of the break up of the Soviet Umon almost 90% ofbul1dmgs m ThI1ISI were connected to
the DIStllCt Thermal Heatmg Systems where as today only a fragment of buddmgs are connected to
the poorly mamtamed n.mnants of the DiStrict Heatmg Systems and Hot Water Supphes 11us has
resulted m the population resortmg to substltutmg the preVIOusly estabhshed systems WIth electrIcal
apphances for heatmg and cookmg, With high power consumption addmg pressure on the scarce
electricity supphes creatmg an overload on the eXlstmg electnclty dlstrlbunon system, through
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accidents posmg Immment danger to human hves Further, electflcal heatmg IS a very expensIVe
method of heatmg, consummg considerably larger amounts of fuel than tradlt10nal heatmg systems,
and consldenng GeorgIa IS an Importer of natural gas and hydrocarbon fuels, puttlng exceSSIve straIns
on the balance of payments of the Georgian economy

Another source of domestic heatmg supply IS the use of wood stoves, kerosene- and hqUld gas heaters
The mdlscnmmate and uncontrolled cuttmg of forest for wood fuel IS one of the major environmental
problems 10 Georgia, and mdoor and outdoor pollutton from the use of wood, kerosene and hquld gas
causes senous detnmental affect on human health and the envrronment In Georgia

In the short to medium term genera) mvestment pnontles are to restore the system capacity through
enhanced mamtenance, repair and rehabIlitation, and to this end the GeorgIan Government has paid
particular mterest m Improved energy effiCiency 10 DistrIct HeatIng and Hot Water Supply m TbIbsl
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TBILISI MUNICIPALITY

2 Liberty square, 380009, TbIlisl, Phone 996·560
,----------- --------_... ------,

ORDER

May2S, 1998
OD Support of Implementation of the Demonstration
Zone Projed In DigoDll District ll, Tbilisl Proposed by
the Company "BurDS And Roe Enterpnses, Int "

1 MumC1pa!J.ty supports the DemonstratIon Zone PrOject to be Implemented m the
territory of Digoml DlStnct n, 1 bthSI by the company "Burns and Roe" With fundmg
provided by US Agency for lntematlonal Development The project mcludes the
followmg
• ModermzatJon of power supply systems to the blocks of flats .md mstallatlon of

rellable electnc meters,
• Installatton ofgas meters In the apartments,
• InstallatIOn of gas heaters In apartments and pubhc pl~.
• Arrangement ofgeothennal bath 10 the bUlldmg of the thermal StatIon #5

2 MWllClpabty notes

2 1 The lIDportance of the project that allows to select optImal soluuons for
upgradmg power dlstnbuuon system and establIsh market relatIons WIth consumers 1D

the sphere of communal servIces

2 2 High professlona11evel of the proposed DemOn!ltratlve Zone PrOject prepared by
"Burns and Roe" and Its subcontractor company "ARC! Con!)ultmg"

4 Mumclpahty requests the Energy (,omnusslon of the 1 blhsl Mumclpahty to
morutor the lmplementatlon of the project and analyze Its results

5 Mwuclpahty requests the mlDllclpal enterpnses "Telasl" and "Tbtlgasl" to proVide
necessary assiStance to the company "Bums and Roe" and Its subcontractors dunng
unplementatlon of tins project

6 Mumclpahty requests the Gamgeoba of Dtdube DIstnct (Local Authonty) to take
measures for estabhshmg of ReSIdents' As::.octatlons on the temtory of the
DemonstratIon Zone 8Cl.ordmg to prOVISIOns ofnew CIVIl Code ofGeorgia

7 Muntclpal1ty puts responsiblhty to control fulfillment of thts Order on Mr
T Cluncharauh, CluefAdViser ot the Mumclpahty on Energy Issues

• Pmruere ofthe Tblbsl Munlclpahty Z Blbdelshb1l1
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PRESS RELEASE

The Umted States for internatIOnal Development (USAID) has provIded funds over the past
four years for energy related techmcal aSsIstance and urgently needed rehabIlItatIon ofheatmg
systems at four hOSpItalS and two schools m Tbllls1 The work mvolved repaIr ofboders and
eqUIpment at MaternIty Hospitals No 4 and No 5, the Bum HospItal and Tblhsi Mental
HOSpItal Also, a solar collector was mstalled at the Bum Hospital which wIll prOVIde about
40% of hot water needs each year

The most recent project IS for a pIlot demonstrative zone In Dlgoml dIstnct to Install electrtc
and gas meters and supply geothermal hot water to the central communal bath house There
are 18 bUlldmgs m thts dIstrict which vary from 5 to 14 floors, With from 60 to 130 flats per
bwldmg totalIng 1283 flats housmg about 6000 people The reasons for selectmg the Dlgoml
dlstnct are the followmg
• Power distrIbutIOn IS typical for Tb111S1
• Gas supply system has been rehabIhtated
• RepresentatIve cross-sectIOn ofTbIhsl populatIOn
• TypIcal 18 bUlldmg dlstnct
• USAID funded gas fired hot water bOiler mstalled at kIndergarten
• Avwlable geothermal hot water supply can be expanded
• DIstnct heatIng thermal statIOn No 5 m dIstnct IS attractive mvestment OPPOrtunity for

pnvatIzmg and rehabIlltatmg

About 334 electnc meters Will be Installed In locked boxes In entrance areas for metenng one,
three, fifteen or thirty fanuhes per meter EXIstIng meters WIll remam In apartments and
separate meters are Installed for elevators and some common entrance lIghtmg There w111 be
483 gas meters mstalled In flats which do not have meter'i The communal bath house Will be
repaued and geothermal hot water Will be supphed and metered

USAID has supported these projects to demonstrate to the populatIon at large the measurable
results and benefits for the Georgian people The demonstratIve zone plOJect IS of speCIal
Importance to USAID, as well as to the government of Georgia and the Mumclpahty,
because It IS the first known project In the CIS whIch Integrates gas and hot water metenng as
well as electnc metering In the same project

Other organizatIons and consultants are watchmg the progress of thiS project which Will
prOVide much valuable InfOrmatIOn for Implementmg meterIng programs mother dIstncts,
such as

• EqUipment and labor costs for meterIng In different types of bUIldIngs
• The effect of gas supply on electnc consumptIOn
• If payments for electncIty and gas wIll Improve

ThiS project I') an Important example which lays the framework for the present ongOIng
refom1s bemg developed for the accountmg and management systems needed for the
momtormg, bIlhng and collectIOn oftanffs for energy The project wlll also promote the
development of energy management capablhtles and orgamzatIOnal discIplme needed for
pnvat17atlOn 111 the energy sector

mform usa
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Letter text for MerrIll-Lynch

USAID has funded nwnerous small projects for urgently needed rehablhtatlon ofbOIler
heatIng systems m four hospitals and two schools as a result of shuttIng down of the dtstnct
heatIng thermal statIons In Tbllls1 A current project Will be Implemented for InstallIng
electric and gas meters and a few gas furnaces m 18 bUlldmgs m the Dlgoml dlStnCt ofThibsl
as a pIlot project In additIOn, geothermal hot water Will be supplIed and metered to the
communal bath house

One objectIve of thiS project IS to prOVIde a relIable supply of electnclty and gas to 1283 flats
housmg about 6000 people The goal IS to promote Improvement In eqUItable billIng and
Increased collectIon of tanffs for the actual energy used m each flat The mumclpal
government ofTblhsl IS In support of thiS project and w111 place a pnonty on supply of
electnclty and gas to thIs dIstrIct

TIns IS the fIrst known metermg project In the CIS m whIch an Integrated approach IS taken
to supplymg both electrIC and gas meters m the same project The purpose IS to observe the
effect whIch much less expenSIve gas conswnptlon for cookmg, heatmg and hot water Will
have on the conswnpbon of electrICIty for the same purpose It IS estimated that about
300,000 famlhes In Tblhsi have at least one 1 kW or larger heater, and many have electnc
hot water heaters of 1kW to 3 kWIt IS estimated that recent wmter loads due to USIng
electrICity In place ofgas for cookmg, heatIng and hot water IS at least 300 MW

The cost of the Pdot Demonstrative Zone Metenng Project IS about $170,000 The value of
work and meters mstallatIon In the DlgomI distrIct IS mSlgmficant compared With the
estImated value of Telasl assets

Ifyou have any questlOns please call

memllltr
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Georgia Energy Brigades
A JOint project by
Georgia Greens.
IlEC-Europe and
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Georgia has a great shortage of energy but much of

the energy produced here IS wasted rt IS wasted In

production, transmiSSion and use by people 10 their
homes. at work and In Industry The amount ofenergy

needed to produce goods and services in Georgia IS 4

5times higherthan In the countnes ofthe West

As well as wastrng energy this fS wasting money
Electnclty pnces are rising, and kerosene and gas IS

expensive especially In winter

The production and use of energy has a bIg Impact on
the environment and the people In Georgia, thIs

Includes

• pollution from the Gardabam power statIon,
• more and more trees bemg chopped down for

energy for cook,ng and warmth and
• the threat of the destruct.on of nature by the

bUilding oflarge hydropower stations

Internationally there IS also a rot of concern about
energy and emISSions Burmng coal, gas, off or petrol

and wood for energy releases carbon dioxide and

mtrous oXide mto the 'blanket' of gases surrounding
the earth This 'blanket' IS now becoming so thick that
global temperatures are increasing leading to global
climate change World sCIentists predict the effects Win

mclude rising sea levels and more land covered by
seas and oceans, weather catastrophes and crop
losses For some species adaptation and survival
could become very dIfficult
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MULh of the heat produced til houses and aparlrnents

escapes through doors, wmdows, walls, ceilings and

floors YOli can helJ) stop lIlis loss by 'msulaUng' your

horne Ie by sealing your horne to stop heat escaping

and to keep cold air outside

• tighten hinges, sandpaper frames and nx latches
bO outSide windows and doors close properly and
btaycrosed

• seal gaps between the glass and the frame with
scotch (on both sides) or putty

• RPRr ('rAr-ked glass with two layers of scotch tape

on both sides of lhe glass
• beal the gap between the window and frame and

the door and tile frame wllh cardboard or 1111 folded
111 a 'V' orwllh stnps of leather, fell or foam

• slop heat loss f,o,n under doors by bUlldmg
wouden thresholds and uSing 5011 in a tube of
flldtenal

• use newspaper or foaln to fill gaps between
flooruoa.ds and where the floor JOinS Ihe wall, use
t..dl pets rf possible

.. It the roo.n IS 100 hot. turn all the heating or reduce

the amount of heat Instead of opemng wmdows or
doors

• In fn~~hpn alf, leave doors and wIndows open tor
only live rnmules, two times a day

Fix doors
and wlndowsl

InsulatIon
strips



• use drywood not wet wood as this burns holler
• once the fire Is hot do not fill the stove with wood but

add a few pIeces at at.me to keep II hot
• use an electric fan to blow the heat from the stove

mto the room so It does not all go up the ctllnmey
• install devIces to control air flow so wood will burn

hotterand more slowly

• turn off Irghts when rooms are not being lIsed and
appliances (such as the TV) If they are not beIng
used

!J
.~

~ ~
rl

Switch om•

nUB

MORE EXPENSIVE
THINGS To PO

(all technologies have already been Installed In Georgia)

compact nuorescent
light bulbs

• II

wan
Insulation

• If you buy a bOiler for hot water, buy one with a device
(a thermostat) that allows you to control the

hotter than needed
• If you Install a central heating systenl. get one w,th

temperature contro!e on mdlvldual radiators and a
thermostat

• Install double glazing .. this can halve Ihe heat loss
through windows

• Install up to 150mm of Insulahon malenal such as
minerai wool in ceilings

• dad defective outside walls
• Install Insulation material In wall cavities
• Irlslall carpets with thick umJe,lay
• Install energy saving hghtbulbs - these are as bnght

as ordinary bulbs and only use one quarter of lhe
electricity (available In the techmcal.narkets)

•



Energy provIdes us with a service More efficient

ways of producing and uSing energy means

• we need less energy resources to produce the

same service

• we can have a higher level of service with the
eXisting amount energy

This technology does not have to be expensive or
complicated and can save you money

In houses and flats In Central Europe. up to 50% of
generated heat IS lost through doors and windows In
Georgia, because of the poor state of doors and
windows, thIs can be as high as 70% The Georgia
Energy Bngade project uses tralOed volunteers from
Georgia Greens to repair Window frames, install glass
and putty and to use machines to Install sIlicon
rnsulatlon stnps to seal out the Wind and stop heat loss
The silIcon InsulatIon used WIll last for 20 years

•

4

hinges Iron corners

latches

Insulabon

putty

• sand frames

scotch

•
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UyaBendze
Shevchenko 117

For further Information on energy saving, and
Georgia Energy Bngade installations or to be a
Georgia Greens volunteer contact

u

Temperature Increases of up to 5 degrees C weie fOund foJrovvlng two
demonstration projects completed by the Georgia Energy Bngades In
February 1998. one at a boarding school for children with mental
dIsabilities at Temka. TblllSI the other at a kindergarten In Akhalslkhe At
Akhalslkhe, window repairs and a second pane of glass Increased
temperatures by 3 degrees, while ansulr;ltlon gave a further Increase of 2
Q@Qr"§u At~emka, ttie overall Inclll~~e In t~m~rfJtYrfl WilS ~tween 3
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................ TbIIISI
Levan Tavartklladze and Jlml Dabrundashvd.
Green House Tel 351914

...--.... MushtaldPark Fax 351674
D AgmashenebehAve 182

Akhalslkhe
Khatuna Khomladze
Gamrekeh9
Tel 211 OO(h)22891 (w)
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• Dans Ie premier numero d Energies pour Ie
Monde lnfos nous vou~ presentlons Ie proJet

alors en cours pour I installation de douches
chaudes dans un orphelinat de TbIItSSI Quelques
mOIS plus tard les travaux sont termlnes et les
petits penSlonnalres peuvent desormals benef,cler
comme prevu de deux douches atnsl que d eclal
rage Ie SOlf

Les equlpements arrives en Georgie au mOls de
JUin ont pu etre Jnstalles cet ete et une mission
technique de verification a ete condUite fin aout
Le grand Jour de I Inauguration a ete fixe au
1 septembre A cette occasion Ie Pnud
(Programme des Nations unles pour Ie develop

Au premIer plan les modules solarres plTotovoltaiques au
second plan les rapteurs solalres thermlques

I:ENERGIE SOLAIRE SOLAR ENERCY

II eXlste deux manleres d'utlhser les rayons du solell
The use o( solar energy can be beneficial In two ways

La converSIon photovoltalquelByph<Jtov<>iro «:on,."loo

en transformant Ie rayonnllment solaire en electnclte
by tram:hlnnrng 1M 1001. ~01t Into eleetrlctty

•

La conversIOn therm~ue/By'h..m.iC<lnVRNOn

en transformant Ie rayonnerhent solaire en chaleur
by"""""",,,,,.or.r"'~rnto"""

(I cult du fl de ~portr

_r<-:.-
_U,

I \

J
er"lnbledmdl
ph 10 oltatQ es

gulat --;;--
eda rage

Bl"g/w,reu.-
telev SolO
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Un materlau absarbant Ia lumlere PI~ la chaleur du rayannemtlnl
solalr" dans un f1uide caloporteur c eSI un capteur th.rmlqua La
flUide ne gelanl pas meme en h,ver II achemme la chaleur vers un
r&servOir d eau CetU! eau alTlS! chauflee est IJtJhsee pour des
usages domestJques
I.Jght absorbing m.tena' traps the he t of the .sun s r.umbOll m • helt e ehangmg
flulrt ttus '" the tt-rn»I colMctor TM 8l.Md wlHdt doo.vt't ftele ft'e w"te eli
pfiche5 theo hf,r to Watm' ranle nils water h"e.ci.., tfus w"¥ can the b useod (at
vaI'IOld domntlC' IlSU

Apprwumalely 20% of tile submitted proJects have found a respon
se Just to give you an ,dea of tile Size of tile task at hand I Regarding
how our aetJons develop and spread th,s simply Slgn,f,es that the
FondalJon wlthm a same country concentrates 'IS action human
and financ,al rather than dlspersmg t Everywhere we go we plead
on behalf ofa pedagogy of prOX1mlty The essential fact remams that
In seven years the Fondatlon has been able to contra/lIS growth
Today It IS not only m,trated 10 numerous proJeas but It has been
able to locally find the necessal)' relays enablIng the IOstalled Slles to
function WIthout Its contmued presence

-.:.- GEORGIA MISSIon accomplIshed In the (,rst Issue o( Energies
~ pour fe Mond4l/nfos we told you aboul the proJect that was then

underway to Install hot showers In an or hana e In Th,llss, Well
Its a few months Jaler and the work IS now comp ete and as
p'anned the orphans can now use the two showers and the eve
nmg lighting system
The eqUJpment arrrved In GeorgIa It) June and was able to be ms
tailed over the summer A techmca check m,sSlon was performed
at the end of Augusl The big ,naugurallon day was set for
September 1 The UNDP (Un ted Nations Development
Programme) Eneco (the local a..ooat,on) and the FondatlOn
represpnted by Emmanuelle Jongr" Head of ProJect; rook part

Pri'vipc d-:- t(jnCtlc.T1nj:lT,,~·nr d'ur, ~y~tC:'n'e sol.me phf)lr)V()~tiJl/~uP

," ,.".',' . ' .. '.' (',

Un matenau semi canducteur (constrtuant principal du modul~ ph<>
tovoltalque) soumis a un rayonnement solaire hbere de I aleetrlClte
Elle peut eue ut,hs&e d""c:t"ment pour I eclalrage I ahmentallon
d un relngemeur dune teleViSIon Ie pompBge d eau au stackee
dans des balte"es pour un usage ultoneur
S m -c:cndvcto m t al (prwlcJPilI compon t of the photoYDft.aM: moduli" subm tt d
to 'M aa b n (re elect cty Th ¢iii betf~ I.d foI'lrghtmg s.upplYlflg MrI
90~tor teJev SlOf'l 'et. wate pump et 0 ,,",rod b.3tte ~ to b U$ d t .. , fer
bmo

10 a lOYous celebratIOn rneludln9 key personalities the -hlldren
memberb at NGO~ tndustnallsts and an accord,Onist who was
able to create a festive atmosphere equdl to the mporrance of the
even I

Photo In the (oreground the photovoltarc drray dnd '" toe back
ground the saJar thermal collectors

I~"'"
t
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La cour de / orphs/lnat de Thlllss! fe Jour de I inauguration des Instill/etlans Accompagnes par un accordl!Onrste les enfants ont
mante pour anlmer la ceremoms The courtyard of the Tbil,SSI ophanagp on the day of the inauguratIon of the Instal/atlons
Accompanied by an accord,omst t,e chIldren sang to lIght up the ceremony In the" uwn way

sont retrouves des personnalites des enfants des
membres dONG des Industrlels et un aecor
deonlste qUI a su creer une ambiance a la hauteur
de I evenement I •

pement) Eneco (! aSSOCiation locale) et la
Fondatlon Energies pour Ie Monde r~presentee

par Emmanuelle Jongne, responsable de proJets
ont partlclpe a une Joyeusp manifestation ou se•

•
Bon adecouper et a renvoyer a:

e, Fondat'on EnergIes pour 1::::'~N::~ruede l'UnlverSl,e, 75007 Pans
~1lOUl\~ Reconnue d utllJte publJque Decret du 8 mars 199015tate approved status on March 8 1990

Je soutlens les proJets de la Fondatlon et adresse un cheque de
I support the prOjects of the FoundatIon and have enclosed a check for the following amount

o 200 F .:l 500 F o 1 GOOF o 2 000 F o Autre/Othel

Nom/Name Prenom/F"st name

Adresse/Address

•
Code postal/zIp code

Vous pouvez beneflcler dune reduction de vos Impots egale a 50 % de vatre don dans la lomIte de 6 % de votre
revenu/You can benefit from a ta reductIon of up fa 50% of your donation but thiS sum must not be hIgher than 6% of your Income

Je recevrat un re~u pour deduction flscale/i wl1r receive a cPrt,{,cdce of my donation

Vos c:oordonnees font I objet d un traltement Informatlse Vous d,sposez d un drOit d acces a ce f,ch,er et de rectI
f,catlon conformement a la 101 du 6 Janvier 1978/Your address has been recorded onto a data base You have the legal fight to
wew and modify thiS fJie In accordlnce WIth the law of January 6 1978
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A word from the PreSIdent In June you receIved the first Issue
of EnergIes pour Ie Monde Imos At that time we prom.sed you
a second Issue thiS year well here It IS

In thiS one as m the first you 1/ find information about our actIons
m numerous regions al/ over the world You II find that It contains
food for thought as well Because the mission of the Fondatlon
EnergIes pour Ie Monde rsn t to only make one on one mterven
tlons It also wants be a place for exchange ouverture and cancer
tatlon where the energy solutIons of the future can be prepared
Just consider an example of something thats takmg place nght
now the polJutlon of the environment A very bIg word that m the
OccIdental mind instinctIVely brmgs to mind the air charged WIth
ImpUrities of the brg CIties or the «hole» m the ozone layer
NaturalJy these problems do eXIst on a planetary level and of
course ment that we look rnto them But other less obVIOUS and
more dIscrete forms ofPOI/ution also eXist that the media only talk
little about And yet two bllhon people are concerned by thIS
«other. pollutIon throughout the Third World countries I m thin
king of the almost hidden pollution thats mSldlously degradmg
temtones that are only fEttle mhab,ted There aren t any cars or big
mdustrlal complexes responsible there m thrs case There are only
the constramts that we'gh on the VIllagers and the absence of
solutIons that are w.thm their reach They need to cut wood In

order to cook their food but It s .mposslble for them to control the
future of the settlement once the forest has been used up They
sometImes drink water from \'I ells that have been polluted by the
presence of animals Without any other chOIce despite conse
quences to their health ThIS pOI/UtIon seems so m,nrmal to US but
rt mustn t be .gnored because the populatIons touched by It and
I.vlng m extreme destttution a e very fragile
The Fondatlon Energ.es pour Ie Monde IS workmg for these
people whose '.vmg condltlO'1S are so precanous By makmg a
pump for a well or an appropriate cooker available to them the
Fondatlon 's contnbutlng to keepmg the v.llages m place to
Improving IlVmg condItions tc I.m,tlng health problems and to a
larger degree by preventrng useless vegetal cuttmg or by better
respecting the ecosystems as humble as they may be It should
never be forgotten that the er vlronment ,sn t only the concern of
the big mdustnal,zed crtles And the large-scale problems must
never hrde those of the Isolated rural areas of the countries of the
South The solut.ons for them are known today and the
Fondatlon has gIven rtself the Job of makIng these solutions acces
s.ble Alam uebard PreSident
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