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Summary

The City of Handlova, Slovakia, needs to replace its district heating system, which is old,
unreliable, and expensive to maintain. The current plant is owned by a state-run utility, the Slovensky
Energeticky Podnik (SEP). The plant is scheduled to be privatized, and the City is examining options
for its upgrade.

There has been substantial analysis and preparation for this activity, which is documented in
demand-side and supply-side technical and economic analyses and in this integrated demand/supply
report. A preliminary business plan was also prepared. The business plan investigated ownership,
management, and technology alternatives; the market value of existing assets and investment require-
ments; and forecasted future cash flows. In this activity, cash flows required to operate the system and
pay interest and principal on borrowed money were used as the basis for estimating the price that would
have to be charged for the proposed heating plant company to be a viable operation. This document
compares the economics of the three supply alternatives (centralized coal/gas cogeneration, centralized
coal cogeneration, and distributed natural gas boilers), with and without building efficiency (no building
efficiency measures are evaluated with the decentralized system). Given uncertainties in the future
inflation rate, all analyses were done on a real basis, with estimated escalation rates for fuel, labor, and
other factors of production.

These preliminary projections were developed to indicate that the cost of heating from a cost per
unit of energy basis (Slovakian Krowns/gigajoule [SK/GJ]) and from the perspective of an apartment -
dweller in Handlova on a total cost per year basis. The centralized coal cogeneration option is the least
expensive on a levelized energy cost both with and without energy efficiency. The centralized coal/gas
dual-fuel cogeneration is a close second, and the decentralized gas natural gas boilers is significantly
more expensive. When the effect of building efficiency measures is evaluated, we find that on a
levelized energy cost basis (SK/GJ), efficiency always increases the cost. However, on a levelized cost
per flat basis, both of the centralized systems with buildings efficiency are less expensive than without
buildings efficiency. The results are presented below.

Scenario Description Levelized Energy Cost | Levelized Cost per Flat
Coal/Gas Cogeneration with efficiency 258.35 SK/GJ 10,597 SK/year
Coal/Gas Cogeneration without efficiency 187.73 SK/GJ 11,755 SK/year
Coal Cogeneration with Efficiency 236.72 SK/GJ 9,697 SK/year
Coal Cogeneration without Efficiency 164.64 SK/GJ 10,309 SK//year
Decentralized Gas Boilers 241.19 SK/GJ 15,103 SK/year
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This work has been funded by the U.S. Agency for International Development (USAID) through
the U.S. Department of Energy (DOE). The effort has been managed by Pacific Northwest National
Laboratory (a DOE national laboratory), with significant support from Tecogen (a U.S.-based manufac-
turer of thermal equipment), and from EGU, thé Slovakian national energy laboratory. Much individ-
ual effort and support was required from the officials and citizens of Handlova. Revitalization of the
city heating system is a very high priority for Handlova, and the Mayor and his staff have given this
effort responsive and effective support.
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1.0 Introduction

The City of Handlova in the Slovakian Republic is examining options for meeting the thermal
energy requirements of its citizens. The major issues facing the city are the following:

» The need to replace and/or implement a major rehabilitation of the central heating plant and the
transmission and distribution systems that supply the consumers :

* The need to reduce emissions in order to improve air quality around the City and to comply with
more stringent environmental regulations.

« The need to maintain heating, energy prices that are affordable for the City's residential, non-
residential, and industrial customers, considering the upcoming decontrol of energy prices,
escalating of fuel prices, and elimination of heating subsidies.

The U.S. Agency for International Development (USAID) is providing technical assistance to the
City of Handlova through the U.S. Department of Energy, Office of Energy Efficiency and Renewable
Energy (DOE/EE). DOE assigned management and technical direction of the work to its Pacific
Northwest National Laboratory (PNNL). PNNL has, in turn, engaged Tecogen (a U.S. engineering
firm) and EGU Bratislava (a Slovakian energy research institute) as team members.

The assistance comprises four major elements:

1. Analysis of heat generation (supply) alternatives available to the City, including centralized coal
generation of heating and electricity, centralized dual-fuel (coal/gas) generation of heating and
electricity, and decentralized gas heat generation.

2. Analysis of energy efficiency (demand management) alternatives available to the City, including
building modification and equipment upgrade alternatives for the space and water heat uses in resi-
dential and non-residential buildings.

3. Integration of the supply and demand alternatives to develop a least-cost approach for supplying
heat to the City (this report).

4. Limited implementation support, including preparation of a prelfminary business plan for acquiring
financing.

The intent of this project and this report is to present an analysis of options available to the City for
meeting its heating needs, not to provide specific recommendations for City implementation.







2.0 Survey of the Existing System

The Handlova Central Heating System includes a heat generating plant, a distribution system, and
heat exchanging stations. Figure 2.1 depicts the layout of the system. In general, the system is old and
inefficient and needs to be replaced.

2.1 The Generation and Delivery System

The central heating system covers 80% of the current eneérgy demand for space heating and water
heating in the city of Handlova. The Heating Plant was built from 1937 to 1940 and was originally
designed as a power plant with a condensing steam turbine, which supplied the electricity for the coal
mine Handlova. The last major capacity addition to the plant was in 1954, when the boiler K6
(45 tons/hour, 432°C, 3.8 MPa) was built. The power plant was converted to a heating plant in
1965-68 and upgraded with addition of a closed loop condenser cooling system, natural circulation
boilers, a closed loop coal preparation and delivery system, and mechanical ash collectors.

The steam distribution system was built in 1965 and heat distribution began in 1968. In 1982, due
to equipment age and economically ineffective production of electricity, the cogeneration plant was con-
verted to heat production only. Boiler K1 was retrofitted in 1982, and boiler K5 was retrofitted for
dual-fuel (coal and natural gas) operation and a pre-combustion reactor in 1990., Boiler K86, which was
installed in 1954, was upgraded in 1989 and was converted to dual-fuel operation. Currently the distri-
bution network consists of 31 heat exchanger stations, 5,300 meters of pipes installed in non-accessible
channels, and 2,735 meters of pipes on the surface. Steam is supplied through the non-regulated heat
transfer station TG2 at 3.0/0.9 MPa and 250°C. Maximum pipe dimension is DN 400 for the steam
distribution lines and DN 150 for the condensate return lines.

The heat generating plant uses industrial grade coal (brown powdered coal) with a heating value of
10.5-11.0 MJ/kg and natural gas with a heating value of 33.4 MJ/m®. Boilers with natural circulation
are equipped with closed-loop coal feed and electrostatic filters. Boiler Kl is equipped with a pre-
combustion reactor; boilers K5 and X6 are equipped with gas burners with capacity equal to 50% of the
boiler total output. Total output of all boilers is 100 ton/hr (60 MW,). The plant employs 120 workers
and 24 administrative staff members.

The new 115-meter concrete stack was built in 1983; in 1984 and 1985 the flue exhaust system was

equipped with electrostatic filters. The old generators have been removed from the building. Ash pro-
duced by the heating plant is deposited to a refuse depository outside of the city.

2.1.1 System Thermal Balance

The Handlova heating system thermal balance is provided in Table 2.1, with separate breakout for
total Handlova heating consumption and that provided by the Handlova district heating system.
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Table 2.1. Heat Balance Summary for Handlova Heating System

...
Total Handlova District Heating System
[ Energy Use Category Consumption (GJ/year) Only (GJ/year)
Space and Water Heating
Residential 331,340 35.5% 251,033 30.7%
Non-Residential 107,225 11.5% 92,054 11.3%
Industrial 107,671 11.5% 107,671 13.1%
District Heating Losses
Heating Plant 275,778 29.5% 0 -
Distribution System 91,744 9.8% 0 -
Other System Losses
Residential 17,442 1.9% 0 -
Non-Residential 2,380 0.3% 0 -
Total 933,610 100% 818,310 100%

About 30.7% of the energy supplied by the district heating system is for space and water heating in the
residential sector, with 11% to 13% each in the non-residential and industrial sectors. System losses
account for almost 45% of the coal energy provided to the plant.

2.1.2 Fuel Availability

In its letter of Augqst 14, 1993, to SEP Bratislaval, the parent company to Sub Bana Handlova, the
State Upper Nitra Coal Mines (Hornonitrianske Bane) with headquarters in Prievidza, Slovakia, has
guaranteed supply of standard quality coal up to the year 2020. The following coal quality was guaran-
teed:

Heating value Qa = 10.5 MJ/kg
Ash content A= 36.38%
Water W= 21.46%
Sulfur = 1.55%

" Carbon = 66.51%
Hydrogen = 5.4%
Nitrogen = 1.28
Oxygen O = 2549%

Handlova is a coal mining community. The coal mine is the largest local employer and has a major
impact upon the local social environment. The coal used in the heating plant (~ 70,000 tons/year) is
approximately 16% of the industrial grade coal from the mine. If it were not used in the Handlova
heating plant, it could likely be sold in another market, but at reduced price. Coal is currently sold to




the heating plant under annual contracts. In the interest of maintaining a long-term customer, the
Handlova Coal Mine is interested in entering into a long-term supply contract with the owners of the
new heating plant.

The Slovak Gas Company (Slovensky Plynarensky Podnik), the local gas utility, with headquarters
in Prievidza, Slovakia, is capable and willing to provide a sufficient gas supply to satisfy the needs of
the City of Handlova. Currently, the low pressure gas distribution network in Handlova is in use and
serves only small users (residences). A decentralized heating system would require installation of a new
piping system.

2.2 The Energy Consumption Systeni

For the purpose of this study, the city was divided into three energy consumption sectors: residen-
tial, non-residential and industrial. These sectors were then further subdivided, and the specific
parameters needed to support the energy efficiency analyses were identified. Energy consumption in
Handlova for space heating, water heating and for industrial processes in 1992 is summarized in
Table 2.2 by fuel type.

Table 2.2. City Energy Consumption [GJ/year]

Sectors ‘ Total Energy

Energy "Non-

Source Residential | Residential | Industrial GJ/Year %
Local

Coal 29,559 0 0 29,599 5

Gas 66,950 50 0 67,000 12

Electricity 1,200 1,684 0 2,884 1
Boiler Houses

Coal 0 11,080 0 11,080 2

Gas 0 4,737 0 4,737 1
District Heat 251,033 92,054 107,671 | 450,758 80
Total - 348,782 109,605 107,671 556,058 100

62% 19% 19% 100%




2.2.1 The Residential Sector

Residential building data were acquired from the Building Management Company in Handlova
(Bytovy podnik Mesta Handlova), from the Administration Office of the City Hall, and from AGS
Atelier Company which was involved in city development studies. The residential sector was divided
into 7 representative residential building types, as follows:

Res-1 Apartment buildings 2 to 3 floors [1951-1952]
Res-2  Apartment buildings 3 to 7 floors [1954-1957]

Res-3 Pre-fab buildings T 06 B [1968-1984]
Res-4  Pre-fab buildings - © [1962-1965] -
Res-5 Pre-fab buildings PI-I5-NKS [1982-1991]

Res-6 Two-family detached houses
Res-7 Single-family detached houses

For building types Res-1 through Res-5, the years in which these buildings were constructed is provided
in brackets. '

Energy use for these buildings is summarized in Table 2.3. The data indicate that approximately
27% of residential heated floor space is in brick-built apartment buildings from the 1950s (Res 1-2),
49% in the pre-fab multifamily housing (Res 3-5), and the remaining 24% in detached single- and two-
family houses.

2.2.2 The Non-Residential Sector

Non-residential buildings are classified into 7 sectors (see Table 2.4). In general, these buildings
were not characterized to the same degree as the residential building stock because resources were
limited, and each of the non-residential building types represents a very small fraction of the total
energy consumption (maximum 3.5%). All non-residential buildings together represent less than
20% of total energy consumption.

2.2.3 The Industrial Sector

The industrial sector in Handlova is represented by the following firms: Coal Mine Handlova
including garages, Slovenka, Lahke Universalne Konstrukcie, AMK, Chemika, CSD station, and State
Agricultural Farm. At each of these sites, thermal energy is used only for space and water heating;
industrial use of therral energy is negligible. Except for the Coal Mine (see Table 2.5), this energy
demand sector is relatively small and was not characterized in detail because of the time and budget
limitations of the project.




Table 2.3. Residential Building Thermal Energy Consumption Summary

Number of Buildings by Energy Source 1
District
Building Group Heat Coal Gas Electric Total
#1 Apt Bldg, 2-3 floors 0 0 22 0 22
#2 Apt Bldg, 3-7 floors ~ 40 1 6 0 47
#3 Pre-Fab Apt (68-84) 29 0 0 0 29
#4 Pre-Fab Apt (62-65) 10 0 0 10
#5 Pre-Fab Apt (82-91) 16 0 0 0 16
#6 Duplexes (2 family) 0 5 128 0 133
#7 Single-Family House 0 256 284 20 560
Total 95 262 440 20 817
Number of Apartments by Energy Source
District -
Building Group Heat Coal Gas Electric Total
#1 Apt Bldg, 2-3 floors 0 0 232 0 232
#2 Apt Bldg, 3-7 floors 1,198 12 114 0 1,324
#3 Pre-Fab Apt (68-84) . 1,567 0 0 0 1,567
#4 Pre-Fab Apt (62-65) 376 | 0 .0 0 376
#5 Pre-Fab Apt (82-91) 868 0 0 0 868
#6 Duplexes (2 family) . 0 10 256 0 266
#7 Single-Family House 0 256 284 20 560
Total 4,009 278 886 20 5,193
Heated Area by Energy Source (m?)
District
Building Group Heat Coal Gas Electric Total
#1 Apt Bldg, 2-3 floors 0 0 12,517 0 12,517
#2 Apt Bldg, 3-7 floors | 70,471 632 7,943 0 79,046
#3 Pre-Fab Apt (68-84) 89,719 0 0 0 89,719
#4 Pre-Fab Apt (62-65) | 20,639 0 0 20,639
#5 Pre-Fab Apt (82-91) 54,947 0 0 0 54,947
#6 Duplexes (2 family) 0 69 18,412 0 19,106
#7 Single-Family House 0 24,421 34,069 2,511 61,001
Total : 235,776 25,747 72,941 2,511 336,975




Table 2.4. Non-Residential Building Energy Consumption Summary

maal Local Boiler House District Total

Sector Coal | Gas | Electric Coal Gas Heat | GJ/Year %
Education 0 0 1,097 5,000 0| 45,565 51,662 | 47.1
Culture 0 0 0 0 0 5,312 5,312 | 4.8
Health 0 0 200 0 0| 19,531 | 19,7231 | 18.0
Sports 0 0 0 6,080 0 5,850 11,930 | 10.9
Office 0 0 0 0 0 928 928 | 0.8
Service 0 50 387 0 4,737 9,687 14,861 | 13.7
Hotels 0 0 0 0 0 5,181 5,181 | 4.7
Total 0 50 1,684 | 11,080 4,737 | 92,054 | 109,605

0% 1% 1.5% 101% 4.3% 84% 100% | 100

2.3 Forecast for Load Growth

The load growth projections for the system are based upon the Urban Development Plan for the
City of Handlova that AGS Atelier performed in 1993. The report predicted that the city population
would increase from 18,332 in 1992 to 19,500 by the year 2010. Extrapolating the growth curve at a
conservative rate produces an estimate that the city population will reach 19,750 by 2022—a population
increase of approximately 1,400 people, or 5.22%. Industrial activity in this scenario was assumed to
stay at the 1992 level with no increase in thermal energy demand. Under these assumptions, energy
demand for space heating and water heating would increase by 18,206 GIJ, or 3.22% of 1992 demand
levels. The comparable increase in district heating demand is estimated at 11,268 GJ, or 4.5%.

Table 2.5. Industrial Sector Users

Heating ) ‘

Industrial Users (GJ/yp) % Industry Category
Sub Bana Handlova 76,736 71 | Handlova Coal Mine
Chemika 5,684 5 | Small Chemical Plant
Lahke Konstrukcie 19,177 18 Light Steel Fabrication
Slovenka 2,114 2 | Textile Factory
AMK 188 0 | Automobile Repair
CSD Station 2,079 2 | Railroad Station
State Farm 1,693 2 | Farm
Total 107,671 | 100







3.0 Description of the Proposed Supply-'Side Upgrade

This chapter presents a technical and economic evaluation of three heating source alternatives con-
sidered by the town of Handlova: a centralized coal-fired heat/electricity generation system, a central-
ized dual fuel (coal/gas) heat/electricity generation system, and a distributed gas-fired heat-only system.
These systems are briefly described below and are then compared. Note that each of the former two
systems requires the replacement of the existing distribution network with a buried, pre-insulated,
two-pipe system with pressure independent heat exchanger stations, a central pumping station located in
the central heating plant building, and a system temperature gradient of 130/70°C. The new system
would be installed parallel to the existing one, as recommended by the study Transition from Steam to
Hot Water Distribution System in Town of Handlova, which was performed by Energoprojekt Kosice in
March 1992. The replacement of heat exchangers in all stations is assumed to be performed in the
summer season. -

3.1 Supply Alternative #1: Centralized Dual Fuel Generation System

This alternative assumes reconstruction of existing boilers KS and K6, fuel supply equipment, ash
removal equipment, and hot water manifolds; completion of a new chemical plant for water treatment;
installation of new gas-fired hot water boilers including gas piping, new 6.2-kW electrical distribution
center, new mechanical room, new hot water heat exchanger station, and limestone prepatation ;
equipment; and a new ash dump site.

3.1.1 Equipment Specification

Boiler K1 - steam boiler made by "Prvni Brenska Syrojirna,” retrofitted in 1982 (up-stream
combustion reactor addition.). No major rehabilitation required. .

Max. boiler output 30 MW,
Max. mass flow 35 t/hr
Nominal steam pressure 3.6 MPa
Nominal steam temperature 425°C
Nominal water temperature 110°C
Thermal efficiency 77%
Fuel brown coal
11




Boiler K5 - steam boiler made by "Pani Brnenska Strojirna.” Recommended reconstruction
and installation of up-stream combustion reactor in 1995, including installation of up-stream

combustion reactor.

Max. boiler output

Max. mass flow

Nominal steam pressure
Nominal steam temperature
Nominal water temperature
Thermal efficiency

Fuel

30 MW

35 t/hr

3.6 MPa
425°C
110°C
T7%
brown coal

Boiler HK1 - gas-fired hot water boiler to be built in 1996, manufacturer SES Tlmace or DjDj-
Wanson. The gas burner.for inlet gas pressure of 0.1-0.3 MPa, recirculation pump, M&R system,
EGA analyzer, and all electrical equipment will be included with the boiler.

Max. boiler output

Nominal water pressure

Nominal inlet water temperature
Nominal outlet water temperature
Thermal efficiency

Fuel

20 MW,
3.2 MPa

70°C

130°C

94%

Natural gas, 33.4 MJ/m?

Boiler HK2 - gas-fired hot water boiler-to be built in 1997, manufacturer SES Timace or DjDj-
Wanson. The gas burner for inlet gas pressure 0.1-0.3 MPa, recirculation pump, M&R system,
EGA analyzer, and all electrical equipment will be included with the boiler.

Max. boiler output

Nominal water pressure

Nominal inlet water temperature
Nominal outlet water temperature
Thermal efficiency

Fuel

20 MW,

3.2 MPa

70°C

130°C

94 %

Natural gas, 33.4 MJ/m®

12
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TG1 - 4.8 MW, back-pressure steam turbine made by "Prvni Brnenska Strojirna.” The turbine
package includes control and safety equipment, lubrication package, leakage steam condensation

package, and piping.

Nominal electrical output
Nominal steam throughput
Nominal steam parameters:
e pressure
* temperature

. Back-pressure turndown
Generator:
¢ Nominal RPM
¢ Nominal Power Output
* Voltage
» Frequency

4.8 MW,
40 t/hr

3.2 MPa
420°C
0.035 - 0.35MPa

3,000 I/min
6,000 kVA
6.3kV

50 Hz

Heat Transfer Station - including circulation pumps, piping, a supporting steel structure and

electrical installation package.

1 piece of tube and shell steam-to-water heat exchanger

Nominal thermal output
Nominal water parameters
Nominal steam parameters
* pressure
* temperature
Design pressure

25,0 MW,
60/94°C

12 MPa
105°C
PN 25

1 piece of tube and shell steam-to-water heat éxchanger

Nominal thermal output

Nominal water parameters

Nominal steam parameters
 pressure
 temperature

Design pressure

20,0 MW,
60/130°C

0.35 MPa
140°C
PN 25

The Central Management System (CMS) already exists. It is assumed that the CMS will be
. expanded to the distribution system and to all heat exchanger stations. The 6.2-KV electrical
distribution system will be reconstructed, as will the steam line inside the heating plant. Additional
elements to be established include limestone and coal preparation equipment, and an ash dump site.

13




3.1.2 Supply Alternative #1 Investment Requirements

The investment required for reconstruction of the heating plant in this alternative, based on quoted
prices is given in Table 3.1. )

Table 3.1. Investment Required for Supply Alternative #1

Alternative #1 Investment Category < | 1000 SK
K5 Combustion Reactors, Materials and Installation 8,000
HK1 & HK2 Hot Water Boilers, Materials and Installation 50,000
Tgl Turbine, Materials, and Installation . 30,000
Heat Transfer Station, Circulating Pumps 20,000
Extension to Céntral Management System, Materials, and Installation 16,000
6.2-kV Electrical Distribution System 9,500
Steam Piping, Materials, and Installation 6,000
Coal and Limestone Preparation Equipment 25,000
Ash Disposal Site ' ' 16,000
Replacement of the Transmission and Distribution System 66,000
Replacement of Existing Heat Exchanger Systems 54,000
Total Investinent Required 300,500

3.2 Supply Alternative #2: Centralized Coal-Fired Generation System

This alternative assumes reconstruction of existing boilers K5 and K6, fuel supply equipment, ash
removal equipment, and hot water manifolds; completion of a new chemical plant for water treatment, a
new 6.2-kW electrical distribution center, new mechanical room, new hot water heat exchanger station,
and limestone preparation equipment; and a new ash dump site.

14



3.2.1 Equipment Specification

Boiler K1 - steam boiler made by "Prvni Brnenska Strojirna,” retrofitted in 1982 (up-stream com-
‘bustion reactor addition.). No major rehabilitation required.

Max. boiler output

Max. mass flow

Nominal steam pressure
Nominal steam temperature
Nominal water temperature
Thermal efficiency

Fuel

30 MW,
35 t/hr

3.6 MPa
425°C
110°C
77%
brown coal

Boiler K5 - steam boiler made by "Prvni Brnenska Strojirna.” Recommended reconstruction and
installation of up-stream combustion reactor in 19935, including installation of up-stream combustion

reactor.

Max. boiler output

Max. mass flow

Nominal steam pressure
Nominal steam temperature
Nominal water temperature
Thermal efficiency

Fuel

30 MW,

35 t/hr
3.6-MPa
425°C
110°C
77%
brown coal

Boiler K6 - steam boiler made by "Prvni Brnenska Strojirna.”" Recommended reconstruction and
installation of up-stream combustion reactor in 1995, including installation of up-stream combustion

reactor.

Max. boiler output

Max. mass flow

Nominal steam pressure
Nominal steam temperature
Nominal water temperature
Thermal efficiency

Fuel

30 MW,
35 t/hr

3.6 MPa
425°C
110°C
77%
brown coal

15




TG1 - 4.8 MW, back-pressure steam turbine made by "Prvni Brnenska Strojirna.” The turbine
package includes control and safety equipment, lubrication package, leakage steam condensation
package, and piping.

Nominal electrical output 4.8 MW,
Nominal steam throughput 40 t/hr
Nominal steam parameters:

» pressure 3.2 MPa

* temperature 420°C
Back-pressure turndown 0.035 - 0.35 MPa
Generator:

e Nominal RPM 3,000 1/min

» Nominal Power Output 6,000 kVA

« Voltage 6.3 kV

» Frequency - 50 Hz

Heat Transfer Station, including circulation pumps, piping, a supporting steel structure, and
electrical installation package. '

1 piece of tube and shell steam-to-water heat exchanger

Nominal thermal output 25,0 MW,
Nominal water parameters 60/94°C
Nominal steam parameters

¢ pressure 12 MPa

* temperature ' 105°C
Design pressure PN 25

1 piece of tube and shell steam-to-water heat exchanger

Nominal thermal output 20,0 MW,
Nominal water parameters 60/130°C
Nominal steam parameters
s pressure 0.35 MPa
 temperature 140°C
Design pressure PN 25

The Central Management System (CMS) already exists. It is assumed that the CMS will be
expanded to the distribution system and to all heat exchanger stations. The 6.2-KV electrical
distribution system will be reconstructed, as will the steam line inside the heating plant. Additional
elements to be established include limestone and coal preparation equipment and an ash dump site.
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3.2.2 Supply Alternative #2 Investment Requirements

The investment required for reconstruction of the heating plant in this alternative, based on quoted

prices, is given in Table 3.2.

Table 3.2. Investment Required for Supply Alternative #2

Alternative #2 Investment Category 1000 SK
KS & K6 Combustion Reactors, Materials and Installaiion 16,000
‘Tgl Turbine, Materials, and Insfallation 30,000
Heat Transfer Station, Circulating Pumps 23,000
Extension to Central Management System 16,000
6.2kV-Electrical Distribution System 9,500
Steam Piping, Materials and Installation 6,000
Coal and Limestone Preparation Equipment 25,000
Ash Deposition Site 16,000
Replacement of the Transmission and Distribution System 66,000
Replacement of Existing Heat Exchanger Systems 54,000
Total Investment Required 262,500

3.3 Supply Alternative #3: Distributed Gas-Fired Heat Generation System

The analysis presented in this section was performed by Stavimex, the Slovak contractor. The
analysis of the decentralized heat supply was performed for gas fuel only because previous studies have
shown that the high cost of flue-cleaning equipment means small coal-fired environmentally friendly
heat sources (small boilers) cannot compete with gas-fired boilers. Electric boilers were not considered

because of the high cost of electric energy.

The analysis assumes that the decentralized heat supply system will provide heat only to residential

and non-residential sectors and will not provide heat to industrial customers. The total installed capacity

of all boilers amounts to 42.2 MW, with annual delivery of 377.28 TJ. The assumed total delivered
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thermal energy is smaller than in previous alternatives; however, this should not have any impact on
cost of delivered energy. In the case of this system, an increase in the required capacity will increase
the investment on a pro-rated basis.

3.3.1 Equipment Specification

The specifications for each boiler and associated equipment were based on the required heat
delivery in a given location with respect to code CSN 06 0310, Section 58b. Equipment specifications
were duplicated in as many locations as possible to simplify maintenance and reduce parts inventory
requirements. The installation of boilers was assumed (where possible) to be in existing heat exchanger
station buildings and boiler houses to minimize installation cost. Boiler rooms were designed to comply
with code CSN 07 0703.

Following is a listing of characteristics of the proposed boiler room equipment.

Boiler room type #1
"Boiler 2x SR plus 602
Condensing units 2x TCR 800
Total installed output 0.7 to 1.24 MW,
Number of boiler rooms 23
Boiler room type #2
Boiler 2x UnoLyt UL 279
Condensing unit 2x TCR 280
Total installed output 0.56 MW,
Number of boiler rooms 18
Boiler room type #3
Boiler 2x AtmoGas 66
Total installed output 0.132 MW,
Number of boiler rooms 1
Boiler room type #4
Boiler 2x ST plus 800
Condensing unit 2x TCR 800
Total installed output 1.86 MW,
Number of boiler rooms 3
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Boiler room type #5

Boiler 3x ST plus 800
Condensing unit 3x TCR 800
Total installed output 2.79 MW,

Number of boiler rooms 3

Boiler room type #6 (hospital boiler room)

Boiler 3x ST plus 800
Condensing unit 3x TCR 800
Installed output 2.79 MW,
Steam mini-boiler 2xTDH PU 400
Steam output 800 kg/hr
Cogeneration unit

« Broadkrown-Dorman BCHP 6.1 N

* Electric output 200-300 kW
Number of boiler rooms 1

The total number of Hoval boilers to be installed in all boiler roomé:

Hoval SR plus 620 46 pcs
Hoval ST plus 800 18 pcs
HovalUnoLytUL279 36 pcs
Hoval AtmoGas 66 2 pcs
Hoval THD PU 400 2 pes

Cogeneration unit
Broadkrown BCHP 280 1pc
Condensing units

Hoval TRC 280 36 pcs
Hoval TRC 800 60 pcs

The distribution system external to the boiler rooms will utilize the existing secondary distribution
system. Hot water will be distributed at 110/70°C in the winter and at 70/40°C during the summer.
Domestic hot water heating and space heating water temperature control will be done in individual
residential buildings based upon outside air temperature. Buildings will be equipped with GJ meters
and water flow meters.
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Domestic water heating systems (DWHS) will be designed in one of two modes, depending upon
building type:

« Buildings with inside (basement) boiler rooms will have a DWHS with the storage tank installed
in the boiler room. The water heating system will use the boiler flue gas condensing heat for

preheating cold water.

 Buildings with external boiler rooms (old heat exchanger stations) will have the DWHS installed
in the external boiler room.

3.3.2 Supply Alternative #3 Investment Requirements

The investment required to replace the centralized heating system with a distributed gas boiler
system is given in Table 3.3.

Table 3.3. Investment Required to Replace Centralized Heating System

Alternative #3 Investment Category 1000 SK
New Equipment, Piping, and Building Structures 203,014
Energy Management System 14,570
Gas Distribution Systems for All Boiler Rooms 11,970
Total Installed Cost - | 229,554
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3.4 Comparison of Supply-Side Alternatives

A comparison of the characteristics of the three supply-side alternatives is provided below in

Table 3.4. :
Table 3.4. Comparison of Supply Alternatives
Alternative #1 Alternative #3
Coal/Gas Alternative #2 Distributed
Cogeneration Coal Cogeneration Natural Gas |
System Capacity
Boiler Capacity
Steam MW, 60 90 1.5
Hot Water MW, 40 - 55.5
Expected System Peak MW, 70 70 42.5
Electrical Capacity MW, 4.8 4.8 0.2-0.3
Operational Parameters
Fuel Consumption
Coal tons/yr 69,307 93,013 -
‘Gas mcf/yr 3,947 - 11,074
Internal Consumption
Electricity MWh/yr 1,790 2,180 © 500
Thermal Energy Gl/yr 110,234 94,209 -
Delivered Energy
" Thermal Energy GI/yr 530,086 530,086 377,280
Electricity MWh/yr 20,610 25,020 -
Emissions Produced
SO, tons/yr 1,073 1,518. 1 -
NO, tons/yr 256.4 344.1 14.58
Particulates tons/yr 25,218 47,334 -
Total Investment 1000 SK 300,500 261,500 229,554
Jobs created/maintained 55 55 7
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4.0 Building Sector Efficiency Assessment

This section presents the estimated efficiency resource in residential and non-residential buildings
and the industrial sectors. ‘

4.1 Efficiency Measures

Fifty energy conservation opportunities (ECOs) were considered for evaluation for the residential
and non-residential building stock in Handlova. Of these, 24 ECOs were determined to be applicable to
more than one building group and were analyzed with respect to energy efficiency potential, cost, and
availability on the Slovak market. A summary of their key economic characteristics is presented in
Table 4.1. :

4.2 Analysis Approach

The 24 measures were analyzed for the 11 residential building types by the six fuel and equipment
types identified: on-site gas, on-site coal, boiler house gas, boiler house coal, district heat, and elec-
tricity (water heat only). The analysis did not consider the likelihood that base space and water heat use
might increase because of improved living standards. Should base use increase, the efficiency potential
will also increase.

The ECO economics were analyzed in a number of ways, including present value, net present
value, simple payback, and levelized energy cost, using the economic assumptions described below:

Nominal Discount Rate 17.5%

Expected Inflation - 8.0%
Real Discount Rate 9.5%
Analysis Period -30 years

4.3 Building Sector Efficiency Assessment Results

This section provides results of the efficiency assessment, based upon four steps: selection of those
ECOs with a positive net present value (NPV); combination of the measures with interactive effects in
order to avoid double-counting the efficiency potential; bundling measures for each residential building
type to estimate residential sector efficiency potential; and extension to the non-residential buildings
sector. :
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Table 4.1. Efficiency Measures Considered and Estimated Per Unit Cost and Lifetime

ECO Lifetime
Number Energy Saving Option Description Unit Cost [SK/Unit] | [Years]
Building Envelope
1 Insulate Exterior Side Walls m? 700-800 30
2 Insulate Top Floor Ceiling m’ 700 30
3 Insulate Attic m? 385 30
4 Insulate Floor Above Basement m? 650 30
5 Weatherstrip Elevator Penthouse, Stairway, Doors and Windows m 40 10
6 Weatherstrip Doors and Windows ' m 30 10
7 Install Revolving or Double Door in Building Vestibule Unit 24,000 30
8 Install Triple Pane Windows m? 5,409 30
9 Install Storm Windows m? 600 30
10 Install Heat Reflectors Behind Each Radiator or Heater m? 148 5
11 Remove Draperies from Radiator 0 NA
Domestic Water Heating
12 Install Low-Flow Water Heads ’ Unit 400 10
13 Install Flow Restrictors in Faucets Unit vt 5
14 Insulate Hot Water Pipes in Unconditioned Spaces m 158 15
15 Install Hot Water Flow Meters Unit 600 30
Heating System
16 Balance Heating System Using Existing Valves Flat 400 5
17 Install Balancing Valves on Each Radiator Unit 350 15
18 a. Install Thermostatic Radiator Valves Unit 380 15

b. Install Heat Allocators/Meters Unit 67 1
c. Install Building-Level GJ Meter Unit 24,000-46,000 30
19 a. Install Zone Valves on Each Radiator Unit 330 15
b. Install Central Thermostats with On-Time Unit 2300 15
c. Install Building-Level GJ Meter Unit 24,000-46,000 30
20 a. Install Zone Valves on Each Radiator Unit 330 15
b. Install Central Programmable Thermostats Unit 6,120 15
c. Install Building-Level GJ Meter Unit 24,000-46,000 30
21 Install Building Energy Management System (EMS) Unit - 7,000 30
Radiator
Ventilation and Heat Recovery
22 a. Install Heat Recovery Vent System in Basements Unit 7,600 10
b. Weatherstrip Basement Windows and Doors m ’ 40 10
23 Install Waste Water Heat Recovery Heat Exchanger Unit 10,200-12,6000 15
24 a. Install Bath/Kitchen Vent Heat Recovery Heat Exchanger Unit 9,050 10
b. Install Back-Flow Damper in Kitchen/Bath Vent Duct Unit 350 15
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The foliowing seven measures having an interactive effect were selected for application:
« insulate building exterior side walls
* weatherstrip elevator penthouse, stairway, doors and windows
. weatherétrip windows and doors
« install revolving or double door in vestibule
* install storm windows

» install zone valves on each radiator and install central thermostats with on time counter in each
apartment

« install heat recovery vent system in basements.

Depending upon the building type, a subset of these items was selected based upon their combined
performance. ’

The following seven measures which do not exhibit interactive effects were also selected for
possible application:

« install heat reflectors behind each radiator or heater

» remove draperies from radiator

» install low-flow shower heads

» install flow restrictors on faucets

* insulate hot water pipes in unconditioned spaces

» install hot water flow meters

'o install waste water heat recovery heat exchanger.
4.3.1 Residential Sector Baseline Efficiency

Table 4.2 provides the economic analysis of the residentigl sector efficiency resource. The

residential sector cost-effective efficiency resource of 147,381 GJ annually, is expected to cost about
131.8 Million SK and have a net present value of 198.3 Million SK. The cost of conserved energy (the

annualized cost divided by the annual energy use reduction) works out to an average of 136 SK/GJ for
all fuels. While high-rise apartment buildings (building types 2-5) supplied by district heat account for
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Table 4.2. Economic Analysis of Résidemial Sector Efficiency Resource

All Fuels- District
Assumptions All Building Groups Heating |

Annual Energy Use Reduction (GJ) 147,381.0 116,187.0
Value of Annual Savings (Million 1993 SK) 35.6 314
Present Value of Energy Savings (Million 1993 SK) 529.1 480.2
Total Installed Cost (Million 1993 SK) 131.8 114.2
PV of Installed Cost (Million 1993 SK) 198.3 4.0
Simple Payback Period (Years) 4.0 166.5
Net Present Value (Million 1993 SK) 330.8 313.7
Annualized Cost (Million 1993 SK/Year) 20.0 16.8
Cost of Conserved Energy (1993 SK/GJ) 135.8 144.6

about 77.8% of residential sector heat and hot water energy consumption, they account for over 80% of
the cost-effective efficiency resource. The 135 SK/GJ estimated cost of this resource appears to be very
cost-effective when compared with the current price of 210 SK/GJ for district heat.

The 147,381 GJ of cost-effective savings represents a 42% reduction in current residential sector
energy consumption. Residential district heating energy use can be cost-effectively reduced by about
46 %, which represents over 78.8% of all of the cost-effective savings. Residential natural gas con-
sumption can be reduced by almost 32%, accounting for almost 15% of the efficiency potential, and
coal consumption can be reduced by about 32%, which represents about 6% of the efficiency potential.
Residential electricity use can be cost-effectively reduced by 3%, although this represents only 0.03 %
of total cost-effective savings.

4.3.2 Non-Residential Sector Baseline Efficiency

The non-residential, cost-effective efficiency resource was estimated by applying the percentage of
cost-effective energy efficiency in residential buildings to the space and water heating energy use in the
non-residential building sector. The estimated non-residential efficiency resource for 1993 using the
base economic values and medium fuel prices is

Gas 15
On-site coal 0
On-site electric 84
BH Gas 1061
District Heat 36,822

Total 40,744
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Keeping in mind that this is a very rough estimate, the cost-effective efficiency potential in the non-
residential amounts to 40,774 GJ annually. This represents about a 37% reduction in non-residential
energy consumption and over 90% of this resource is supplied by district heat.
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5.0 Integrated Economic Analysis

This section integrates the findings of the demand-side and the supply-side analyses to determine the
overall cost of the system. The centralized coal/gas generation alternative (#1) was analyzed with and
without efficiency. The centralized coal generation alternative (#2) was also analyzed with and without
efficiency. The distributed gas alternative (#3) was analyzed only without efficiency improvements
since there were no available data upon which to analyze the combined scenario. Each of these
five cases is analyzed according to two decision criteria. The first is the levelized cost of energy on an
SK/GJ basis, as this is the price that will need to be paid by all consumers—residential, non-residential,
and industrial. The second metric was the levelized cost of energy per flat. This metric measures the
degree to which the system will provide the lowest cost.of heat to the residential' customer, which is one
of the company design guidelines.

5.1 Cash Flow Projections

For this analysis, a more detailed economic analysis was conducted than for the separate demand-
side and supply-side analyses done earlier. This was possible because more progress had been made on
the overall project and more was known about the company structure, cost of financing, and other
important variables. .

The analyses were done through the development of 25-year cash flow projections for each of the
scenarios. These projections are made on a real basis, with general inflation not included in the
analysis. (The cash flow forecasts are shown in the tables at the end of this chapter.) The projections
were made using the capital cost and performance information provided in the ‘supply and demand
reports. Funding for supply-side capital improvements was assumed to be provided by a 10% (real)
loan with a 10-year term. Funding for demand-side improvements was likewise provided by a series of
10-year loans at 10% interest, one taken out during each of the first five years of operation.

In the cash-flow forecasts, the price charged for heat (SK/GJ) was set on an annual basis so that the
resulting cash flows would just cover operating costs and loan repayment (principal plus interest). It
was assumed that the company would be operated to deliver the lowest possible cost of heat for the
citizens of Handlova—hence, there are no earnings to be retained by the company or returned to the
stockholders as dividends. These assumptions can easily be modified to simulate other operating
models. .
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The projections assume the following conditions:

e a 5-year tax holiday from 1997-2001 (tax rate = 0), followed by a 40% tax on
earnings from 2002 through the remaining outyears

« real escalation rates as follows:

1997-2005 2006-2021

Natural gas 2.85% 1.4%
Coal 2.7 2.7
Electricity (sales) 6.0 6.0
Labor 4.1 2.5
Repairs/supplies 3.0 2.0
General overheads ) 3.7 2.3

» growth rates as follows: electricity sales—the assumption is that all electricity that
is generated can be sold. The rate of generation is a function of heat generated by
the central system.

* heat sales—the population of Handlova is expected to increase by 5.22% (total)
through 2022. It is assumed that this total increase would be covered by the
heating plant. Further, it is assumed that 15% of the total energy consumption can -
‘be eliminated through strategic deployment of efficiency resources from 1997
through 2001.

5.2 Analysis Results and Discussion

The analysis results are summarized in Table 5.1 below. In all cases, the levelized cost of energy is
greater with buildings energy efficiency implemented than is the case when only the supply-side system
is retrofit. This occurs because substantially greater capital investment is required for demand-side
implementation, and there is no accommodating supply-side capital reduction. Note that in heating
systems with substantial growth, demand-side capital can reduce peaks and eliminate or delay needed
growth in generation plants, thus providing a substantial benefit to the system. In Handlova, however,
where growth is minimal and where the entire system must be retrofit immediately (because of the
switch from steam delivery to a hot water delivery system), there is no opportunity for offsetting
demand-side and supply-side capital costs, and so the €ntire burden of funding the efficiency investment
is felt in the levelized cost of heat.
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Table 5.1. Results of Integrated Economic Analysis

l Scenario Description Levelized Levelized Cost

Coal/Gas Cogeneration with Efficiency 258.35 SK/GJ | 10,597 SK/year
Coal/Gas Cogeneration Without Efficiency 187.73 SK/GJ 11,755 SK/year
Coal Cogeneration with Efficiency 236.72 SK/GJ 9,697 SK/year
Coal Cogeneration Without Efficiency 164.64 SK/GJ | 10,309 SK//year
Decentralized Gas Boilers 241.19 SK/GJ 15,103 SK/year

Note, however, that the levelized annual cost of the apartment dweller is lower in each case with
efficiency than for the same system without efficiency. This reflects two elements:

* the annual consumption of heat from each apartment is reduced by 46% from current consump-
tion levels, and so while the cost per unit of heat is considerably more expensive, the average
apartment dweller will end up spending less overall when the total cost (price/unit x # units) is
calculated.

* while industrial users pay the increased incremental cost of heat due to efficiency investments,
they are not targets of the demand-site retrofit program, and so are subsidizing the residential
CUSLOMErS.

Needless to say, this scenario is one of an endless number of scenarios that could be modeled. For
instance, it is not necessary for the industrial sector to subsidize the cost of heat to the residential
sector—a differential pricing structure could be developed wherein all building retrofit costs are paid
back only through the residential biiling system. Likewise, a buildings retrofit program could be
initiated for the industrial sector, with. those costs included in the overall cost calculations or allocated
only against industrial customers.

31




SSL'LY 1814 Jad 1502 ABiaug pazilane JedA 52

eres 1509 ABiouz poz)|oae sedA §2
cez'y oo’y 099’y LISy WS’y S20'F  SLI'S 292 ¥TC'S  9EW'sh  e9r'Sh  #ZM'S  S08'P)  €BMFL  MIS'ZV  Z9'TH  SLI'ZL  GLZTE  OBL'TL (rmainis ) 114 wagd4 ) sed §s09
929 929 928 9T 9T 92 929 929 9 9 9 HTY 9B 99 9. 99 92 9 929 {okiro) onidunsuod 1813 Axiepi31s0d
0 0 0 [} (1] 0 (1] 0 0 (] 0 0 [} [ 0 0 0 0 0 (%S 000's) sOuIE] poureloy sAEIMLNG
0 0 0 0 0 0 0 0 0 0 0 0 -0 0 0 0 0 0 0 0 (1S 000't) $19p10H Aunb3 0} wWnioy
[ 0 0 0 0 4 0 [ 0 00E¥S OOEYS O0EHS 0OC'PS OOEPS OOC'PS OOC'YS OOEHS OOC'VS 00CYS O (NS 000'}) siuairAeday uzo w10l nﬂ
0 0 [} 0 (] 0 0 /] 0 97826 1505 668'GY SIVly l50'9r OOE'YS OOE'YS OOC'YS OOC'KS OOE'S O (%S 000'1} swewisdey Leo xeL Joyv je10L
0 [} 0 0 [} 0 [} 0 0 986’y ¥ZV'6  YOS'EL  CITU  PBSOZ  GPO'CZ  OEV'BT 696'8Z ZLZ'IE SOE'EE O (%S 000's) siuowAed ise:0u] 210t
0 0 0 0 0 [} 0 0 0 0 Yot'6y OFZ'V6  L€0°SCL SZV'TLL VO'SOZ €6V'SLT LSCYOZ 609'6BZ BIL'TIC O (5S 000'4) J80R Jo pu3 P eourjeg ueoy
[ 0 0 0 0 0 0 0 0 vOC'6h  98'yr  2BLOF 080'JC SILCC 1S90C S98'.Z ZEE'SZ 6Z0'EZ SE6'0Z O piedoy oidpund
0 0 0. o0 0 0 0 0 0 VOE'6r OVZ'¥6  LCO'SEL SZV'ZLL MYE'SOT €6Y'SET LSE'YOZ 699'69Z BLL'ZIC €SO'ECE O (S 000'}) 4804 jo BuuyBog  eoueieg ueoy
0 1] 0 [} 0 [} 0 0 0 0 0 0 0 0 0 0 0 0 0 £59'¢EC (%S 000'3) pomasog spuny moN
0} i{stead)uual ueoy 4,01 isueoT A3Ud)IL3 U0 DIRY 1SBI0NU| UOYRULOJUT OANOS 193]
£59'C6C  ilunoy ueoy ob ‘(ssvok)uusy uvoy %01 :upo1 A|ddng uo ojey ys0191u) uoseUIOjU} IN0S 1300
0 0 [ (] [ [ 0 [ 0 9z¢'zs  1€5'0§  662'0y _ Siy'ly 190°9y 0OC'bg  00C'bS  0OC'YS  0OC'YS  00C'yS Xv1300)V sUOjsedO Wos) mold UsED JON
889°Ci- Z60°CL- 9GOEL- G6Q'TI- Z0BCH- D0GCI- 60GEI- -2I6CI- SIGEI 1GACH O60CI 66OCH FOGEI- OOVSh 200Ch OL6El SSEPh 6SLVI- TYL¥ie 345 000"t} 1085y BupeisdQ 1oN Uy esEeRY]
VOC'SL 261’58 $BO'66 0B6'ZLS GI8'9CH 1OLOVY I89'VS 65891 6050 KZV'OGY SIC0IZ HIZVIZ OVI'BEZ VI0'ZST VIV'I9Z 962'IST 9ZZ'S6Z EBG'GOE ZVI'¥ZE (S 000'}) s1985v OuyeiadQ 10N
69C'v9  SOM'BL  IYK'Z6  LIV'OOL €IS'0Z4 GPS'VEN SBS'OVL 1Z9'Z9) BSS'9LL b6I'06Y OCLVOZ 99L'GIZ Z0'ZEZ BEO'SVZ bIG'09T OI6'MIZ OYG'GOZ BHB'EOC ISLOIE €59'CEE (S 000°}) 4204 jO pU3 ‘s1085Y POXId 10N
9Ol OT0%l  9E0v}  9EOWL  SEO')  SCO'vl  9E0'Y  9EO'WE OEO'PE  9£0't  SEO'PS  SEO'PE  9E0'P  OSO'M  OEO'ME  OLO'Mh  20B'PE  ZO6¥E  206'¥l {5 000'1) uoliepeideq
0 0 1] 0 0 (1] 0 0 ] [} 0 0 0 4 (1] 0 0 1] 1} £59'€EE (1S 000't) seanppuadxy |yded
SOP'8L  IVP'26  LIV'90) €IST0ZH 6YS'KEL SBS'OVE 129'Z9) ©S9'9LL PE9'0GL OEL'VOZ 99L'BIZ ZOB'ICT BEB'SVZ P8'09Z 016'VIZ OVG'EOZ GPI'EOC 1SLOIC ESO'CES O (545 000°1) JE0A JO LTIS 'sj0ssY Poxd joN
avs vhl ort 164 [} oct 243 veh ¥4 Shh ovt %5l ze) YOE'S- bG8 904 143 378 165 (%S 000°1) isnded Buppiom W oBueyd
SE6'9  [8L'9  EbO'D €059 9L ZEL'D  201'9  SI6'S  4S9'S  OEL'S  S8S'S  SPY'S  8OC'S OIS OS'D  0BC'S  0BZ'®  VEV'D 1666 O0OK'S (XS 000'+) 10udud Bopjiops
[11} 14} ork 154 (13} otk 121 24} (243 MAY'ZS  119°05  9TO'6Y  LVS'LY COL'bY YSKM'PS  9OV'YS  SYY'YS _ CYY'¥S  16B'VS X31 201}V ‘sucliviedQ wos; Mol HseD
909°Cl- 268'Ci- B6B'EL- €6O'CH 20GCH DOBC- 606CH CIGEI- SIGCH SEVOC SCLOGE 000GC SLSEC ZS90C BIYOr OLEOr PISGE  $PG6C  6866C T35 0001} X1 JouV - 1yoid Buneiodg
%lBl- %ZOL %NLOZ- HEIT NEIZ NHTT NOET %NLEZ %EPZT WSSE  %OSE %OVE %IVE %LIC NCHZ WBOZ %LIBZ %I6Z WG6L % ‘UBsey Ouneiedo
1T PSL'EZ- 098'CZ- SOV'EZ- OLV'CZ- LLV'EZ- 281EZ- IB1'ET- Z6Y'CZ- BSO'WO BSOSO CECES 2S8'SS  MUI'IS  BIFOY OO  PES'EE  IVS'6C  GOG6E . (1S 000'1) o1 0J0j0g - oid Bulieedd
JILOVE CUE'IED 6TL'YEL LCE'NEY_SS'SZL IYY'OTL YGL'tZL CIZ'BZL bE9'RLL GCZ'9ML ZOC'CHL CSY'0)b €89'/0L D00'SOL COX'ZOL 119'68 62’85  ZL6'SE  6LS'CE (xS 000°t) 81303 BupiesedQ 18104
668'C  198'Z7 968C S08F SLLT SHIT GIL'T ©89C ©59¢ 829C €65C 1ISC EWST OIGZ 6BYZ  29v'C  SEFZ  60VZ  65ET (%S 000'}) $903 {B[UOLILOXAUT
StOvL  9f0'vl 9EOvE SEO'Ph  9O'vt  9EO'V  OCO'PS  OEOL  OEOVL OEO'PL  9EO'WE 9EOPH OE0'PE  OELO'MY SEO'M  OEO'YL  Z06'PS  206'¥Yh  206'Y) (XS 000'}) woyiepesdeq
BUL VPOl bEK'Z WL €0ZL  290°L  €26'9  BL'9  ¥S9'9  $IS'9  BEC'D  6HI'D  OL6'S  S6L'S 89S bOM'S  SOCS  OSI'S 000 (%S 000'1) sxedoy @ voueUOUEW
V'S 020'S  906'r VLY  ¥BOY  LST  EIVY  MEV M2y vaP €200 8I8'C  GEL'E  KO9'E  KIVE GYE'E  BZZE  ZLI'E  000'C . (S 000's) peorposQ
909'G1  90C'SH 2ZE6'vl  09SPE  EITYL  999'ch O2S'CL  BGI'Cl  9L8'TL  295'TL  [007TF  265'%  OEM'Lh  [69'0L /201 4.8'6  Z8¥'6 604’6 OSLE NS 000'}) 10q87 POAG
(] 0 0 0 0 0 [4 0 [} 0 0 0 0 0 0 0 [} 0 0 (%S 000't) s0snIpuedx3 Aousid3
VSI'SE  OP8'Z6  585'06 18C'38  #Z'98  SSKVe  611'T8  STI'0S  00Z'SL YIT'SL THZ'yL 9TZ'TL SOT'OL lSE'99  1OS'B9  969'P9 6C6'Z9  OCZ'EY  995'S (1304nis 000's) 180D feng (vi0p
612’61  6€6'8L 2998} 06C'@L ZZL'O) JSO'L1 16521 OVE'LL [80°ZL BEG'Sl 8SC'OL Z6R'SH OvK'SI  000'SH €ISWE  BSI'PL  PSL'EE  E9CEL  266'CH (1eefnis 000'1} 1500 se9
680y 220'v  SSLY 609 529 1S’y g6Y'r  ot¥'y WY WICT KL BL0F  S96'C  SSE'E  6VL'E  SKO'E  HKSE  SHME  0SEE (EW000"I/MS) 934td $8
€6’ B6'C  SZ6T 26T  6I6C  SIG'E  ZIET 606'C 906 €06’ 006  L60'C  bEB'E  J6O'C  BOR'C  beR'c  18B'c  8l8'€ SO (so4gwop0t) uodwnsuod seo
SE6'SL ZO6'EL €Z6'IL 966'GO TZV'G9 BGZ'99 SO S6L'Z3 | EMV'I9  OLV'ES vBA'LS PECOS SZQPS [SC'ES B26'IS  OES0S SBI'6h  898'ly 9859V (rrofnis 000's) 150D 180D
860"t 00'F  3¥0')  ¥IO'}  f66 196 o6 413 888 o8 zve 618 86L w0 95¢L 18l yiys 269 089 {uois) eo41d |eoD
OLI'69 S60'69 090'69 ©OT0'69 166'09 956'69 2ZI6'89 [68'99 €59'99 OI18'89  ¥OL'B9 6YL89 SIL'69 089’89 9v0'89 239’89 L1569 EVS'89 60569 (1804/500)) toyidwasuod (80
P9S'LLY 6SS'IL 629'M) 1IL'G0L ¥86'§0) ¥OZ'cOl £19'00) SZ0'S6  €OS'S6  96Z'08) 09C'VZl 98L'B9L SvS'COL SLL'USL 2ZR'ZYL LYZ'OYL 9CW'ICE €SK'SCL 995'CCL {%S 000°'s) sonusAsY jei0L
0 [} 0 [} ) 0 0 0 0 0 0 0 0 0 0 0 [ 0 0 (%S 000'}) soip(sanS PoXQ
180'9€  LEL'LE  6BV'6E  0LF'Ov  SBG'tY  €5G'Zv  O9E'E  WKO'BY  YOO'PP  SOC'ZEL OM'6ZL 224’9z PIC'EZL B88M'GLY BS0°201 £25°901 TH0'90l SI¥'S0Y €0£'SO (45000°1) senuoAsy ojes jeay
6669  G9'PL 2p'PL €69l  ZY'6L  T0'MB  §9'ZB  €OPB  BI'SQ  06'ZSZ  ZO'LbZ €9'WWZ  LC'OEL 9L92Z 69'SOZ OLVOZ ZODOZ ZMEOZ 16202 (ronis) eotid 1eoH
6855 v8SS  8US§ TS5 L9 19SS  §SSS  0SSS  KPSS  BESS CESS LTSS VS QISS 0SS pOSS  66VS €6V L6YS {r1) poiesouog Anuenp jeol
975 VTS 99%5 VXS 96GZS  1'SZG  ObZS  L'b2G  O€TS TS L2265  Z2WS  LIZS  ZH2G LG 2025 @6 €615 88IS {r1) piog Amuen jeoly
$1509 opeiidn waisAs Alddng 0 ‘sog(eiol 0 ‘uawo|dw] o} s1eap s(r1) [eliuojod Kouajagsa voyewnouy Asveny3
9LLs VIS 992  1'9ZS 952§ V'SZS  9KeS  M'VZS  O€IS  ZE€ZS  LWS TS LIS TS LOZS  ZOZS B6IS €65 88IS (r1) A&uopy)3 oiojoq pucwoq jee)
€818 628'9L 6EK'ZTL 10C'09 00K'Y9 JZL'09 IST'LS TA6'tS ©68'0S 166'lF GPZSY S99Tv  GZZOF OC6'lC COUSE OZLEE VGLIE 8I6'6T 9926 (%S 000's) senusacy Aopianiy
S96'C  OvL'C  625C. 62C'C  OVI'E €96 S6L'T  I€9T  l@VZT  L¥E'T  VIZT  680'C  O6°L 650t HSL'L ¥S9'  195'%  2Lp'h 68C'S (Wmnnis) eoid Andpaoi3
y50C €502 2602  1S0Z 0507 _BYOZ _lvOZ  OYOZ SKOZ _ ¥yOZ  EvOZ _ZpOZ _¥OZ 6c07__ 8007 __I80Z__9€0Z _SEOZ . o _wn9) pos Aluenp Auoppely
bloz €102 ,ZloZz L10Z 0l0Z 6002 800Z 2002 900Z S00Z +00Z €002 <2002 °h00Z 0002 .66G6) 8660 JZ66h 066 uojjeunsoju) jejaueuty
%oe saliddngisieday  %0'9 %09 Aisi0ol3 .
%Lt ispeayieng %LT  %LT ieon Aauapayyyg sBujpjing oN yum
%k soqeq %'l %sez  iseo (einjel wa)sfg uoljerauabog [0 ses) pazyjesjuan eao|pueH
(4202-9002 pue 500Z-2664) Uofiejeasy |eay SNPMIAEUSY UE0"] Joo 0] 19S a9[dd 115e9910] MO[] 43e)

Handlova Distnct Heating System

May 1934

Integrated Rescurce Repoit

32




165'01 184 Jod 1509 AB1UZ Paz||an0T JE0A ST
50'652 1500 AB10u3 paz|(9A0] JeaA G

LT 98T tEL'z  990'C  9IL'T  sEr'y  grO'S 191°9  SOC'CE  COMCL  3CE'ZE  €RL'TH  ASY'Z  TV'LE  LZLME CISV'ZE 09Y'TL OIL'TH {1e04nis ) 1014 (v3)dAL 29d y30))
9€C  9EC  9ec  9EC  9EC  9EC  9EE  YEL  9CC 9L  OEC  OEL 96 9Ec b 66 2S¢y 01§ 995 929 (mokiro) uondunsuo) jer4 Awopty31sod
/] [ (1] [4 (] 0 0 0 (] 0 0 0 0 1] 0 (1] 0 4 [ (S 000'1} sBunweg peurejoy onjeWNY
0 0 0 0 0 0 ) 0 0 0 0 0 0 0 0 0 0 0 0 0 (IS 000'1) s10poH Aunb3 o) umioy}
0 0 0 0 olg’h  00v'6  KIO¥L 9LYG@l 0692 066'SL O0669L 0665 0G6OL OGGOL O8I ZL OIGIS 8l6Z0 viS8S  00E'YS . O X5 000t ) siuswiedey ueoq jrjo)
0 0 0 0 SE9Y  916'8  IbOCH L98'01 9SK'OZ 09L'ZL 9ELOL 68569 06OGD ZIO®D OBN'ZL OIS'LD 01679 bISeS O00EYS O (%S 000's) suewkedey veo] xu) Joyy (e104,
0 0 0 0 LEV 65Z'F  61YT CLC  VOSS  SN0T L6UL  INC'EC 6IZOZ ZSOIE 6SSEE  LEOPE STCIVE  8GO'EE SSE'EE 0 S 000't) SiuewAed 1sor0 ei0)
0 0 0 0 0 €LC V6T 68K'VZ  TCLOC  6CO'SS  ZSLOTL 99L'6LI SIY'EEZ DONZET B9G'OGT PER'SOT GOSZIC toc'rie 91L'zIe 0 (S 000's) 204 j0 pu3  esueeg weoy
0 0 0 0 ELEY 1228 SEStL CKSHL 00L'Z1  SIGWO  ¥IO6S 6Y9'CS  ZLLOF OECYY  Z9BE  ELV'EC 10’62 9197 SE6'0Z O predoy ojdpud
0 0 0 0 CLC'y  bESTL  6B'VZ  TCLGC BEE'SS  ZSLOZL 99L6LL SIV'EEZ 981'Z0Z VIS'ZE EHS'SEC LOT'OKC 6YC'IVE BI6'0CE €S9'EEC O (MS 000'+) 780 Jo BunyBop @ oauejeg Ueoy
(1] 0 (] (] 0 0 0 0 1] 0 0 0 0 S69'82  658'4C  8Y0'lZ  092'9T ESO'LEE (S 000's) pamavog spuny moN
1 isueo7 A3ualay)y uo ojey 1s00ju) uonewIojul 0unog 19og

) junowy ueoq § uroq >E&:W U0 ajey ¥sosajug uoneivioul eUnog 190Q
0 )] (] 0 SCO'y 9160 LvO'th 29991 9sv'0r 09122 9cl'0l  695'69 069'89  230'9S XELI8)Y SUOHEINDO WoJp MOl YseD 10N
980°cls Z60°Cl- 960°CH- 6GB'CI- COGCI- S0BCI GOGCH ZIGEN SIGCh BGOTI BOBCl G6TCI- FOSTI 00¥'S)- 0E6'Cl~ 9SL¥I- 65LPL- PLKTC NS 000°H) $1035v BunesodQ 19N U S3z0IoU|

YOS'8L  T6V'SS ¥80'66  0B6'ZHL 618°021 1BL'OME 189'vS1 965'03) 6OS'E0l ¥2K'OGE SICOIZ LIZ'HZZ 0I1'GEZ PI0'ZST 96T'I8T 9ZT'SBT €E6'C0E ZvL'¥Ze
69EY9  SOM'BL  IYY'Z6  4Lb'S0b CIS'OZ EVSTPEL SBSBMS 12929t 859971 V69'06) OEL'YOZ 92'BIZ 208'ZCT OEO'SYT bI9'09Z OIG'PIZ Ob6'6OZ 618C0C 15201 £59'eee
9t0vl  SEO'VL  OCO'YE  OEO'ME  OFO'YY  SLO'YL  SEO'ME  SEO'bE 9E0'vh  9€0'WL  9L0'vl  SEO'Yl  9EO'PL  OEO'ME  SEO®L  SLO'PL  206'V) 2061 208Y1

0

(45 000')) 103y Burjesedo 10N
(%S 0001} 904 jo pu3 'siossy poxd JoN
(S 000'1) uohepexdeg

(1] [} 0 0 o -0 o 0 0 (] ] 0 0 0 [} 0 0 4 €59'eeE (S 000°1) semypuedxg (eudeg
SOP'GL  IPV'I6  LlK'00F €US'0Z8 GYS'VEL SBS'BKE 129791 8S9'0LL PEO'06Y OCLMOZ 99017 Z09'ZEZ GEO'ONZ v8'09Z 016'viZ 9Y6'997 GYE'EOC 1SL'81E €SO'EEE O (S 000°1) 604 jo VRIg "$1035Y Pox4 JoN
14} 2413 ort et (43 [+4} 143 vzt 34} ski 114} 143 A3 boe'ts  bSL 904 ori €r 165 {15 000't) 1e1ide Suppiom 1 0Buoyn

SE6'9  [BL'9  €v9'9  €OS'9  99C'9  IEZ'9  ZOV'O L6 IS8's  OE'S  S85'S  SKM'S  BOC'S  Ou'S  OVS'®  99E'D 08D pEL's  166'S  0Or'S (S 000'1} (e1de Buppom
141 1449 ory ch 83L'v 901’8 ¥i'CL  3B6'OL  2£5'0Z  S0T'2L  9DI90L  9ZL'89 2TUBY_ 0V9'99  BLL'ZTY 1ZE'SC  £92'SC  699'IC  be9'eZ xe) Jepy ‘stojiesedp Wos) Moy Ysen
¢69°E) 9GB'Cl- GGOEL 1926 0TGP £OB- SS6Z  1v5'9  69ZBS OFB'BS 06ISG  00LPS 21925 2PL8T SEOPT 190z 9L'9  6ZLEH (%S 000°) xo L 1043y - ¥j67d Snjesedg
NETT: %NBTL- %USET Yl ¥Z- WESH WLl %EN  WEY %6 %08r %Oy  %ZOY  %PEr %06r %081 %09 %EHL  %NZZ %COb % 'uifseyy Buiviodo

AP1'EZ- PSU'EZ- 0OL'EZ- SOV'EX- SbP'Sh- 912'®-  BEM'-  KZ6'Y 20600 SHLIZ6 PELYE 21976 OLE'le 989'/8 2WL'OT S8R’V I9E0Z  l9L'0b  6ZL'El (MS 000't) xeL 020j0g - 1j01d Buiesodo
9ZL'AZL BIY'bZL LIL°BZL TOT'SLL 069'SEL OVZ'PEL_BS'Lib b2S'0L 8KZ'208 LCO'SOL BOC'ZOL OI9'SE  9LLUS 160'v8  £CZ'vZ) 816'ZZ) L35'7T1. O6L'STH 6LR'6LL (%S 0001} 51500 Bunwisdg (vioyL
09227  SETT  0IZZ S6VZ 19lC  lebz  WILC  060C L90C  bYOZ $Z0% 668  LI6  S551 vh0'T  ZEIT  LIZTT  MET  656¢C 1% 0001 $00 |eiCowuoRAU
SE0bl  StObL  9EO'VL  OCLO'WL  9EO'PI OEO'WE  OCO'E  SEOBL  SEO'WE . 9LO'PH  OLO'PE  9E0'BY  9EO'bh 9E0'vl  9E0’vl  SEO'PL  TOG'PE  Z0G'Y  Z06'FL (%S 000't) volepoxdog
46L2 P9 BEYL €L CO'L  I'L  £26'9  [BLO  KS9'0 bSO BECD  6b1'D 0l6's  96L'S 8295 pOK'S  SOE'S  OS1'S  000'S (NS 000'}) sxedoy 3 eoueueuey
V'S 0005 906y bELY  vESY  LSY  EY  MEY WP bO'P €200 BI8'€ GELE  b09E vt 6VEE  BZTE  ZWE 000 (45 000'1) peorerQ
889°GL  00E'SH  ZEE'PY B9GP CITWL B9B'EL  BISCH GGIEl  9/8'Z8 29T 290°T8  26S°LL  EObM) 16901 9/Z'04 1.08'6 Z8¥'E 6036 05L'@ S 000'1) oquy wouqQ
(] 0 0 (1] 0 0 (1] 0 (1] (1] 0 ] 0 1] 9SS'6Z  S69'0Z 659'42 B0z 092’92 {545 000'1) senppuodxg Asuopi3
402'78 1108 661'0L BAT'SL U6C'YL T9S'TL  LLL'OL BEO'6Y CHC'LY  L6Y'SH  SER'CS  SSET9 65008 60869 81Z'6S  BEV'6Y  TI5'6S 895’69 835’6 {se0nis 000'1) 1800 jong jeion
LESL YOG'PL  SIOVE  BKbPL 92Z'Y) 900'Y  1GLEV  BIS'CH  BOT'E  EOVEL  L1'ZF  tobZh  6LOTE  999'ML LET'TV L65°TH vOL'TL  258'TH 2962 {120niS 000't) 150D seg
688> 228 SSLb 689  S29%  ISSF  €6K'P  SEY'P © WAEP  MICP  WeLY  8L0F  S95T  s5a'e 6P’ SKO'E  PIS'E  GHE  OSEE (€wo00'1nis) g sen
960 160T  930'C 180T  OW'C 10T 990 90T 9SO KSO'C KO 1+0'C €0t 1€0°C s9Z'c  ObYE  S8S°t  ofL'c  sle'c (104cwoo0l) vondwnsuo) seg
009 €259 SISO €TO'L9 19109 SSS'BS L86'9S OOK'SS VIEES 62576 ZZIIS  ISLEr GIVGr ZZilb 1866y S60'9r 0289y 9IL'gr  98SOY (rmoknis 000's) 1503 100D
860°t 00t WO’V KIO'L 286 196 9E6 26 888 vog e 618 86¢ 1773 5L €L ne 869 069 . (uowis) eot1d [roD
65019  6Z0'l9 /6609 996'09 CE'09 €OG'09 22009 1v8'09 019°09 62209 BKLO9 L1209 98909 SS90 90129 S99C9  082'S9 b6@'99 60569 (1eofssuoy) vodunsuo) [eoy
SI6'C0L ¥9T'IOb L)9'86  LC0'S6  SPZ'IOL $20'S0L TIN'OLL SHY'VEL OSH'BLL SPL'ZOZ ¥ML'L6h 1Z9'Z6b 929'08L reSIOL S26TSH €90'4rs L8701 2S6'ICL 895'CC (¥S 000°1) sanuoawy jejo)
0 0 ) 0 0 0 ) 0 0 0 0 [} 0 [} 0 o 0 0 0 (%S 0001} soIpisans poag
LVE'EE  bSZ'SE JGE'9L  OGE'LE 0996'Sh 0Z6'CS  1OC'19  £S1'89  91S'vL  B10'19L GHE'OSE 200°95E OIVSE 023°0SL 960IZ Zg'oll €9L'Z1) 122801 €0E'S08 (%5000's} senusasy ojeg Jeey
1zl 93'ICL 607091 90291 QUTOL  S9SEC SSESC  SY'VEC 20N ¥I0LC QOLSZ 2Z89C STELZ BIGIZ 48202 (ronts) esud teoly .
SOk 00Lr 962  ZEZr @@y €OZY GLT¥ SLv  0/r 9%y  T9v BSCk €SIy 6Ly GRhP 269  LS6r  22Z§ Lavs (r1) poieseue9 Ainuenp jeoy
PHP 60l bvOIY 660y y60y 680  bBOY  G0b  S.0p  OU0b SS90y  09F S0P  0SOv Gy  SOSP  GELr  O%6r  § 815 {r1) ptos Amuenp 1oy
. tot'ictk tsog oL voewiojup Aoudry3

9426 Mlzs 9925 19Z5 9SS 1SZS  9WAS bWIS 9€CS 26§ L3S 2eLS  LMS 26 L0ZS  Z02S  @6iG § 615 801 (r1) Aouonys3 oiojeq pueweq 1eej
E00L 010'99 02ZTY Lb9BS BIZSS SOMTS LGP I6ZOr VEO'EY BZMIY  99L'GE  OS'SC  ZGPPE  bSPZE  6I8'ME  1SO'LE  Sii0e 991’6 99262 : (%S 000's) senueasy Loz
S96'C  OPL'E 625 62 OMI'E  €96'T  S6LT  IE9T  0VZ BT WZZ 680 06 658t bSLh  bSS'L 195t zr'y 6seh (Wmnnis) vaud Ainsery

65 28 SE0Z (WD) p1os Anuend Aiinsey

00z 2664

nwu:nnzm—mh_mnum b Avy:] [T EEE]
. tspeblltoag %l {leog Kouas)oayyg sBuipping yim
Glb  ddoged Ul dsed segleiiieN waysAs uonelauabog jeon/ses pazjjeuag eaojpuey

9664 uojjewWwiou [e1aueu]y

Integrated Resourca Repost
Hanalova Distnet Heatng Systam
May 1954

33




FO/MS 60C'0L

1214 J0d 1509 ABJou3 poz|sAo:

%0'9

TIENERE]

$002

£002

(44

0002

6664

8664

1661

9661

O EWIOJU]| |B[ouBL]

roms +o'eol 1500 AB1au3 Paz[|oAeT JRIA ST .
oSkt ST 999°C  MER'C  CLO'r  CaZ'y 6Ly MTS'Y €69y LM@'CH  9SS'Ch  BIC'EE  0BO'CH  €9S'ZL  Z6'EL  €SM'EE  BBY'BL  99Y'LL  C6V'M (ieednis ) w12 eo1dAL sed 1303
929 929 929 929 929 929 929 929 929 929 929 929 929 929 929 829 929 929 929 (reokr ) vondunsuo) tn1g Aueryia-isod
0 0 4 0 0 0 0 0 0 0 (4 o [} [4 0 [4 0 0 0 (%S 000'}} sBuure] poureioy sAneiNWND) .
[} 0 [ 0 i} 0 0 0 0 0 0 o___ 0 0 0 0 0 0 0 0 (XS 000’8} $79pto} Aunb3 o} wnoy .
0 0 0 0 0 0 0 0 0 €STLr  €STUY  ESTUY  ESTUY  €SULY €SIV €STLP ESTLY  ESTUY  ESTLY O (35 000') siuswheday uro jriog :
0 (] 0 c 0 o 0 0 (1] [ SEG'Sh  €6'th  ESS'TY  TOZIY  BBOOY E€ST'P  £STUP  ESTLP  €STIP €SIy O (1S 000'1) swewdedoy ueoT xel Joyy feioL
0 [ 0 0 0 0 0 [} 0 9%6Z'y 1028  ISL'IL 6I6'YE  €16'lL 09502 SOQ'EZ 60Z'ST €ITULZ SEQ6T O (5 000°1) sivowfed iseiep eioL .
0 0 0 [ 0 0 0 [} 0 0 I56'20 01078 ZIS'LVL 98L'6Y} [2V'6L) 008'SOZ BYO'0EZ 260°SZ 2ETUT O (515 000'1) 1204 Jo pu3 B eoueieg ueoy
[ 0o -0 [} 0 o, o 0 0 IS6'7y  2S0'6C  20G'SE  SIZTE  OVE'GT €19'0T 8YZPZ  VHO'TT Ov0'0Z BIZBL O predoy oidound
0 0 0 0 [} [ 0 0 0 IS6'Tr 010728 2US'LIE 992'6YL  IZL'6LL 008'S0Z GMO'OEZ 260'25T 2€M'ZTLZ OSE'O6Z O (S 000'}) se0A jo BurnBog § eousieq ueo]
0 0 0 0 0 [} 0 o o 0 0 0 0 0 0 0 0 0 0 05€°067 (S 000's) pamaurog spund meN
0} ‘{s1e0A)uno] ueo %0} :suro7 A3u0jo)3 uo ejey Jsd10ju) vogew o] &unog 19eq k
sjunowy ueot .01 lsiak) uiay ueod %,00 :uvotA|ddng uo oyey §sosoju| - voljeLwoju) 83IN0S 1o
)] 0 0 0 [ 0 [ 0 0 STS'SYy ci6'ty  €5S'Zv  292'ly  9ac'oy  £5Z'Ly  ESL'LY  €ST'IY  CST'LY  TST'lY xelleljy suopesado o mold Ysed 1N
951°2l- 091°Zh ¥OLZh £90°Z8- OLKZA- BLVTL- 2LV 08M°ZL- €8LZY- 6SHZL- vOL'ZY- 19h°Zh- TlbTh- B99CK- OSHZI- B86MZh- PROCh- ZZOEh MIVEST S (1S000't) siossy BunesedQ 1eN v oseeru] L
LI6'09 I90'EL lZT'SH  I6E'L6  0S5°60) BILIZI ZOG'EEl 6L0'OF) 65Z'BSE TYLOLL L0O'ZOL SOL'VEL ZEE6'00T POV'6IZT TLLIEL TLE'PYT OZV'LST YYL'OLZ 1LM'E0T (NS 000'1) s1088y BunpandQ 10N K
9/6'€S 082’99 +6S'@L 689°06 Z6H'CON 96K'GLL 008'lZ1 POL'OMS BOM'ISE ZLL'POL 910°4L OZE'6BE PZO'LOZ BZE'CIZ IET'OZZ OLS'BEZ OFO'OST 010'YOZ 091°LLZ 0SE'D6Z {35 000°}) JEOA JO U3 ‘S1055Y Poxd 10N '
POE'ZE  POE'ZL  POE'ZL  BOE'ZL  BOETL  POC'ZE  VOC'ZE  POE'TS  BOC'ZTE  VOETE  POETE  HOE'ZE  YOCTL  VOC'ZE  YOE'ZE POC'ZY  OLI'EL  OLVEL OLEL . (%S 000't} uojiepexdog .
[ 0 0 1} (1] 0 0 0 0 ] (/] 0 0 0 0 (] 0 1] 0 058’062 (%S 000'1) somppuedx3 jorded ¢
08293 8S'BL 989'06 ZGL'EOL OGY'SHL 008'[ZL KOLOVE BOY'ZS) ZIL'YOL 910°LL OIC'6BL $29°10Z GIE'CIT TET'OZZ OES'BET OPE'0ST OLO'YOZ OBM'LLT 05E'06T O (1S 000'1) JEOA JO RIS 'Siessy pox1d 10N :
erl vbi ovl 261 vEL ott 243 243 14 Skl ovi L€} 443 L S 1) 904 14 [34) 165 (%S 000's) 1erdag Bupiom uf eBueyd :
SE6'0 181’9  EKO'0  €0G'9  99E'9  ZEZ9  TOM'9  SI6’S  S@'S  OEL'S  S8S'S  ShK'S  BOE'S 9L 0YS'®  98E'9  OBX'9  YEV'D  168'S  OOF'S {515 000's} |2ideD Ouppiom
[1d3 12} ork i) ey otk Ji4} 24 [£43 D39’y _ Cii'b¥_ 0692y  PEC'LY  YZL'OC  LOV'I¥  6SC'LY  66C'LY  9SC'LY_ pYE'LY xed Je)y ‘suoliviedp twos Mol YSED X
951°Zh 091°ZL- bILTE- L9V OLUZI BZETN- LIVT1- 081°Zh €B1'TH- OLEEE 60BIE 99t 0c 0606C OCPOZ EOFSC SSOSE 6ZZPE OLCPE ¥IOVE THS 00011 X01 Joy - ¥joId Omjciod0 1
%i9l- %99l- %Vl %9L %O %98l %i6l- %96l %ZOZT YOIE WNSIE  NUIE  WNLOE  %TEZ  UEST  NLST  %KOSZ  %OOZ %897 % ‘uidieyy Bunesodo
092'02: [92'0Z- €L2°0Z- BLT0Z- €8Z'0Z- 06Z'0Z- $62°02+ OOE'0Z- SOC'0Z- 929'sS SIO'ES €rO'0S  €BKBY €EO'PP €OL'SE GSO'SE 6ZZ'VE  OZZVE  WISHE . (%S 000't) xe L 92008 - Wjosd Bunipiado
OFL'STL_82C°ZvE VOO'SCL 99L'SCL ZU9'ZCY ObS'6ZL @vS'9rt cTe9'tzl €6L'0ZL 9Z0'8MY 9ZO'SLL PIL'ZLL L6Z'S0) TPS'OOL @IQ'COL ZEZ'I0L Lb9'68  €0Z'L6  6LE'YE (%S 000'1) #1809 Bunesedo tejor
868  l99T 9L8T 08T SII'T  SvLT GW'T 989C 959 69C 665¢C HIST E€VST  9IST  6B¥'T  ¢9vZ SEVT  60PT  6SEC {15 000"1) s00 3 fejUTtIIONALT
POL'ZL  VOE'ZE  POC'ZL  HOE'ZE  POE'ZL  VOE'ZE  BOE'ZL  KOE'ZTY  POE'ZY  HOE'ZE  pOS'ZE  HOE'ZL  YOET)  POE'ZL  bOE'ZL  BOE'ZL  OLKEL  OLL'El  OLbEl {51S 000't) uoepexdoq
BUL YP9'L ¥EY'L  I¥E'L €0ZL 290l ET6'9  IBL'9  vS9'®  ¥2S'9  EL'D 6PV’ OL6'S  96L'S 8795 bO¥'S  SOE'S  O0S1'S 000 (1S 0001} s2EdoY ¢ eoutUOlUEN ~t
LEV'S 0205 906y PELY  vB9'P LSy EP MEY  WZY  pP ET0Y B8’ 6ELC  YO9'E  WA'E  6VE'E  @2'€  ZI1'E 000 {515 000'1} peotrero )
889'SH  90€'SH  ZEE'PL  B9SWL  CIT'PL  999'El G2G'EL  BEM'EL BTN T9SL  L90°TH  z6S'hL  OEL'VE 16901 920 1.0'6 - Z8¥6  60M'E  0SL'0 (%S 000°}) 20qu1 RORQ
0 0 0 0 0 0 0 0 0 0 o o 0 [} 0 0 0 0 0 (S 000°1) s@imipundx3 Auepi3
S16'101 191°66 ZCS'98  OPE'C6 Y16 896’08  S09'90 LOT'PE  BEO'Z8  SCO'GL @69'LL GLOSL S6S'CL STS'IL  Q0L'69  IVE'L9  l1ZO'99  6ST'FR  OM9'L9 {reedmis goo's) 180D teng (oL
0 (] [ (] 0 0 0 [} 0 0 [ [4 0 0 0 1} (] 1} [ (se04ni$ 000'1) 180D se9 .
888’y 0Z0'v PSP 889y €29V GSST  O6P'P  PEV'Y  €LEY  EIEY  €STV VY BLOv  S96'E  SSO'E  6PLE  SY9'E  bKSE  OSEE (£wo00'INS) oof1d seO -
0 0 0 0 0 0 0 0 0 0 0 0 [ 0 0 0 0 0 0 (10475w0001) vondwnsuoy sen .
SIB'80L (8166 205'96 BKE'EE VEP'IG  966°08 S09'98 lBL'vE  1CO'T0  SEO'BL B69'LL 619'SL S6S'CL S2O'ML OOL'GY I¥e'L9 L2098 6STYY  OvSI9 (re04niS 000'1) 1303 1800 X
860°L  00'L  t¥0'L  PIO'Y 166 198 96 -Zi6 €88 veg 42} 618 862 1773 954 el e 869 089 (vows) oxd (80D
20426 9EL'6 369’26 SrO'T6 0096 SSG'T6  OIS'T6  YOM'I6  BIV'Z6  bIE'Z6 6IE'T6 pAZ'T6 66T26 ¥BL'Z6 6YI'Z6  HOI'T6 090T6 SI0T6 0L6'18 (reedrsuo)) volidwnsuod (20D
081'sZL_190'zZL_oCL'81L 68Y'SII 6IC'ZIL OSZ'60L €52'90L €LL'tOl @0Y°001 €SS'CLE BY0'83L BSL'Z9L 69L°2S) 915'0S1 186'9CL L¥C'9Ch 9LB°CCl SCY'IEL €6Y'6Zi ()S 000°}) senuoasy [riot :
[ 0 0 [} [} 0 0 [ 0 0 [ 0 0 0 0 0 0 0 [} (1S 000't) seipisans RoAq ,
60592  $28'82 SZ8'0C  GO9'ZE  681'VE  BIS'SE  TEL'SE  brE'LE  EPL'BE  6EV'SHL SSI'ELL 600'I1 086°00) 9I5'WO} 219’66 MSK'S6  bZE'S6  [B0'S6  €22'S6 {3S000°t) senueany sies Jeol .
68'CL  99'0IC 69T €6'00Z  ¥9°00Z 19'¢OL  8Y't8 ti'eal {roms) ooid 1eol
6855 ¥PBSS BUSS TUSS L1955 L9SS  SSSS  0SSS  bPSS  BESS €E€SS LIS 1TSS 9SS 0SS POSS  BEYS  C6VS  LGKS {r1) pojesouog Anuenp teoly
gs VIZS 9926 V976 9626 1SZ5  OV2S  V'pZS  9€ZS  ZE€IS 1S zIIS  L'VZS  ZMIS  L'OZS  Z0ZS  86lS €615 BBIS (r1) piog Ainuend jeon °
0 :is0p (w0l 0 ijuawajdi) o) sIe0A L) (eniuajod Aauojalyg voyewnou) Aouspy3 ﬁ
9125 1leS 9925 492 9SS BGIS 9KIS VKIS  9€2S TELS LTS eITS  LM2S  THES  LOZS  TOS B6IS EGIS  8OIS (r1) Aouojay;3 ©10j0q puBLUO 180N
060’86 9EC'€6 G06'.8 618'Z8 OvI'GL E€L9EL O09V'69  68v'SY  brL'I9  bIZ'ES 980'vS 8YLIS  68L8b 000'BY OLE'Ck 06R'Ov  ZSS'OE  BYC'OE  OLT'VE (%S 000't) sanusasy a0y h
SO6'C  OPL'E  6ZG'E  6IE'E  OFI'E  €96'C  S6L'T  LE9'T  I8V'T  IVE'T  MIZZ  680°C  OL6'L  658'1  bSLM kS 198’1 VL 66E') {WArIS) ootid Aol
[ 42 28T \BYZ  6LVZ  BLVT OLVT  LVET  ELVE  ZLVT __OLVZ __69VT  9VT (uw9)_piog Anuenp Apuoerg _
t

1épiat)iead %L
ubl

uojjejesss [eay

teon . .
iseg (elnjeN

. fouajolyyg sbuipling oN yim
wajsAg uopesauabon jeon pazjjesjua eaojpuey
SJUSiAeday Gieo ] J9oIN 0) 195 991l :Jsevalod Mojd USeD

Jotji
{1z02-8002 bt Son2-L66!

Handlova Distnct Heatng System

May 1994

Integrated Resourca Report



foms

1698
TL9te

1214 404 1509 AD1auZ poz|joAo] JE0A ..i
1509 AB10u3 pazjlonot JeoA ST

1oz
180)(ddngsijedoy

. (1202-v002 bue §002-2654) Uopkjuasy jeey

A191190]3

tjeog

booz cooz  zooz

1002 - 000Z 665}

866}

1561

9664

0T SOS'T  TEIT  SMLT SIS UL SBLY 009 UICE'S  SI'ZL  be0'Zh  SBG'BE  SZO'LE  OSS'MS 88Z'0F  9S2°0)  160'3S  QIC'ML  CEP'MD (woApis ) yeid (va1dAg Jed 130D
9¢te 9¢c [:1+454 9ct 9¢cc 9t 135 9¢C 9€e -1 9¢C = 9¢€E 9¢e 9¢€C  .re6t zsy 018 -1 929 (reokr9) vonidwnsuo teid Aouepiyz-isog
0 (1] 0 (] (1] (] 0 0 (] o 0 0 0 0 0 0 0 1] [} (%S 000'1) sBuywe3 pourejoy anenLNY
0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 o___ o0 0 {35 000't) 100104 Aimb3 o) wnjoy]
0 0 0 [ o1’y 08K'6  ¥IOPL 9LVl 069CZ EVBE9 CLGEO EVG6I CYGGI EV569 LEISO €9rO09  GI6SS L2505 E€SCIP O . (s 000t} siuawAedey wreoq jejor
0 0 0 0 SEO'r  BL6'G  IYOE} 10001 GSKOZ 69E'SY BLLYO K2 L6S'Z9 ELO'ZO  €EM'SO  COPO9  6Z6'SS  LZS'IS €Sy O (S 000'1) sivowhudoy veoy xey Joyv (ei0L
0 0 0 0 Ler 65Z'l  BIYZT  €LOC  ¥OS'S  SEY'IL  WSUOL  6OS'IZ  SOG'SZ KBG'6Z OGKOE  D09'0C SIEL'0C  60G'6Z  S£0'6Z O (%S 000's) suowded 130s0) [R10L
0 4 0 0 1] ELEY  ¥65TL  6BI'YZ ZEL'OC 6EO'SS OVCYLE SESUUOV 609'SIZ LVO'SST CSZOLZ BOZDLT 66L'OLZ YOL'OLZ ZEV'UZ O (1S 000't) 7804 Jo pu3 O eouejeg uvoy
0 0 0 0 €€y 1220 SES'IY  EKS'PL 90M'ZL  BOS'SS  6BI'CS PSC'EY GSE'EY 296’6 CHOPC  LSO'EZ BSS'ST 009 ©IZ@l O pedey odourrd
0 0 0 0 CLEY  ¥EGZ EBIPT  ZELOC  OLO'SS  OVEPIE SES'IOL 60'GIZ LVQ'6SZ 609'6GZ DGO'WOT BS0'B0C ZGL'COC Z6E'66Z OSE06Z O (S 000'1) 204 Jo BuuuiBag © eousieg teoy
0 0 0 0 0 0 [} 0 0 0 0 0 0 0 956'6Z  S69'BZ  6S8°2Z  O10'LZ  09Z'5T  0SE'062 04S 000's} pomaiog spund moN
(1]} "—n.nut wiof ueoy %0} isucol >u:u_u_=w uoojey 1sa0u) vanew o} ©N0S 199G
09L°06Z  ‘junotuy ueoq ot ilsivak)wiog uvo 4,01 :uvoqAjddng uo ojey 15919)U) vonruIou) 8uNog 199G

0 0 0 o SIO  9I6'8  Iv0'th  A90'0L 9SV'OZ  69C'S9  QLL'Y9  CH2'e9  ULCS'TY  €0'Z9  LLS'St  GIL'WC  690'ST LV  L6G'0Z XeLISHY SUonvIadQ Wos) Mol s 1en]
SsbZl- 09l'Tle boLZl- 91Tk OLbZh- WIVZ- I20Zi- QBVZi- €eLeh- 6ShZi- #OVTi- 290 ZINZi B59Ch OSLZh G6LZI 20Tl Z0CTI [Y1x3H (S 000°t) s1055y BueiedQ 1oN U] esusiol]
V609 190'6L L2258 16C'48 855600 BZL'LZ) ZOG'ECH GLO'SV GST'OSL ZHM'OLL 100'Z8) SOL'VEL 26'00Z VOV'GIZ ZLL'ZET Z26'¥HT OZI'IST vh'OLT $24'E8T (1S 000't) s1935y Duniwsedp toN
9I6'S  082'99 $85'0 ©80'06 ZGI'EO 96V'SHE 008'LZ YOL'OYE BOM'ZSY ZILYOL DI0'LLL OZEEBL VZ9'N0Z BTG'EIT TLTOZT SLSECT 0F8'05Z 010'¥Y9Z 083°2LZ OSE'06Z (515 000'4) /20A Jo pu3 ‘siossy pexd loN
YOCZE  VOEZE  bOC'ZE  MOCZE  POE'ZE  VOEZE  VOC'ZH  BOETS  DOC'ZE  OS'ZL  KOC'ZL  bOB'ZE  bOTEl  bOC'ZE  MOT'ZE YO£'ZL  OLVEl  Ol'El  ou'el (NS 000's} votiepexdeg
0 0 0 0 0 [} 0 [} 0 0 0 0 0 0 0 0 4 0 0 05€'06Z (S 000'1) somppUOds3 wyded
092'99 ¥OS'BL 88'08 ZBM'COS BEV'SHE 00G'ZZL YOL'OPE BONISE ZILOY 90°LL OZC'EBE $2Z9'NOZ 026'CZ ZE2'9ZZ SES'UEL OMB'OST 010°'r9Z 081°2LZ 0S€'06Z 0 (1S 000°1) Je0A JO i "slossY poxd JoN
14} 24} 4} P13 veL oeb 243 24 12 st ovt F1:3 zer pog't- ¥l o0l ovl erl 165 (S 000°t) (91tded Buppopy vt eBueyd
SE6'D  J8l'9  €b9'9  €0S'9  99C'D 262D Z0M'9  SI6'S  ISE'S  OEL'S  SOS'S  SPM'S  BOSS  OL'S  OKS'®  BeCD OO0 BEN'D 166'G  0Ob'S {45 000's) exdeD duppop
ari 41} ors Jigy 694y 901’8  WI1'cl  168'9) LI5'0Z  PIS'S9  GIC'YS  0SC'EY 69979  699'09  ICL'SC  PIS'LE  Siz'er  TZOWZ  MESIT X1 Joyj¥ ‘suopeiadp wios) mold Ysro
951°¢Y- 091°Tt- L'zl 91U~ Se5L  eGh e 028 189Y €228 OIZES PI0TS OL0'NS S9E05 S9c ey ILMEZ 02560 SPOSH Z5v b bire 135 000°H) x01 J0UV - 1ol Jwieiedo
%0Bl- %GBL- %OGL- %IGL KU NP NTL %SO NIIL NISK %ISP  NPSE  %NLSK %ESh %OSL %SCh %BOI %S8 %SO % 'vbrey Suwedo
092'0z- 292°0Z- €42'02- BLZ'0Z- BSSZV- BIE'S: GP'L  1ME'L  GALE €89'B8 069°08 Z1'SE  BYE'ER 60908 JZbCZ  OLSEN  SHO'SH  Zoh'hh viv'e {318 000'1) x84, ©10j07 - 1}0)d Burjesedo
6SU'ICL L94'6Zb §SL'9Z) TZE'LZ) ¥96'0ZL LBL'LL OZY'S1) 6Z9'ZLL_LST'OLL_ ZSL'20L SOO'SOL SVT'ZOL SSI'68  9KZ'l6  IBC'STE L60'PZL GBL'PZL SYO'ZZL 610'%ZL {18 000't) 81300 Bupriedg jeioy
092z SEZT  OIZZ SBIT  191T  LEVT  vIT 060 2902  PKOZ  K0C  666'F  Zl6F  SSBL  WOZ  ZeiZ  LiTC  06Z 656 {38 000°t) $004 |EUeWIORAUT
VOL'ZL  POETL  KOEZH  KOCZE  POC'ZL  MOC'TL  WOEZL $OCZH POT'ZL $OC'ZL  BOEZL  BOC'ZE  POC'ZH  bOC'ZE YOE'Z) VOEZ) OLEL  OLL'EL  OLbEl (%S 000'1) votierosdog
d6UL YPO'L VEYL  LVEL €0Z'L TV0L  €26'0  MBI9 S99 KIS EE'D  6YV'9  Ol6'S  96LS B9 YOM'S  SOE'S  OSE'S 000 (1S 000°1) saedoy 3 eouuoiven
AEVS 0205 906  WGLY  bEOb LSy  EIVY  WEY M2 W'Y €20F B8  GELE PO KYe  GbTC 8226 ZINE  00OF (45 000't) peororp
88961 9OC'SL 2E6'WE  B9S'E  €IZ'PH 99UEL  BSEL  GGN'CH  O/8'71  295'TE  L90'Th  Z6S'EE 9SI'HE  269'0L 9LZ0 1708'6  Zev'e 6016 0SL'O 1S 000'1) Joge poag
[} [} [} 0 0 0 0 0 [ 0 0 0 0 [} 955'6Z S69'8C 6S8'L OKO'LZ  092'9C (%S 000's) somypuodx3 Aousping
€29'60  8S2'U9  606'rB  £Z9'Z6  66T'0R PUT'BL  OI'OL 6L0WL  ¥RO'ZL ¥PI'OL  SSZT'99  8IY'S9  OT'YR  O069'Z9  660'CY  ZAO'CY  SCE'ZY  SSITY  0YS'Ze {se0énis 000'1) 1300 (903 {ri0)
0 0 0 (] (] 0 0 0 (] [ 0 0 0 0 0 [} [ 1} (1] {rmeAnis 000'1) 1300 seD
880 028'v  bSIY @89y €29% 655 96¥F  VEMP  ELCY  CIEP  ESZP  UGI'P  BOY  SS6'C  SSO'E  6WLE SVt bKSC  0SCE (Ew000'IMS) waid seD
o 0 (1] [} [} (] 0 0 [} 0 0 [} 0 (] 0 0 0 [{] [ (104/£w0001) vonduntuo) sey
€969 652/ €068 €2020 66C00 rEZeL 6ZV'OL 6L0ML ¥ROTL VHLOL SSZBY  BIVO9 OLOPO 06879 660CY 290'€Y  SC6'Z9  SSL'I9  OKS'Z9 (rro4ni3 000'1) 1803 0D
860't 00"t (Ot ¥I0'} 88 196 o€6 216 898 rog 142] 618 862 1173 5L LeL e 869 089 (uomis) eod 7o)
OfOIA  CRS'I  ORS'IA  LMI8  FZKI9 ZIC'IR GICTIS 00218 CIZS 1911 031G ©50'l8  €00'le  1S6T08  ZIMCO  ZKO'Se  ISI'8  199°C0 02610 (1a043u01) vondwntuod (w03 |
S89°LIL 009’601 ZEr'POb CY9'COL POP'SOL TIR'ZE 6LE'9LL IYD'OZL SPO'PZL STY'OBL $89'M8L G9Y'28L $69'CEL SSGLLI L09°8YD SOY'PYL MIT'SCL 260°0C COY'STI
0 [} 0 [} 0 0 0 0 0 0 0 0 0 0 [) 0 0 0 [}
998'92 _009'0€ 81126 SSP'EC  BYE'Tv 16505 6£28S  PEE'SY  616'1L  SOC'ZbL LGL'SYL SZE'EYL €95°Zbl JBO'GEL GOSMAS IPL'Z0b bCG IO 0R'86  £I2'SG

29'18 [T $1°091  19'9ll  SB'ISC  99UST  SZ'USC  99'LSC  OF'EPC  06°092  LR'ACZ  GYLIT 6168 beTEl (roms) eaud eon
SO0LF 00tk 96Zr ZEF BGZF E€BIr 6P SV Oy 992> TGP BSI LSy 6VZyY GEYY  TE9y  LS6yY 2226 (r1} peiesaung Anuent) teey
Pilr GO POLY 660  b6O  680F  ¥BOP 60K SJ0F  OZ0F SO0  090» GSOF  0SOP 8.ZF SOS® EEF  OOGF B88IS (r1) ptog &inuenp reepy

) fog'ich ¢ ‘juowoldui] of sieep s{rL) (r1iuojod Aauoa)))3 uonewwojuy Auepy3
94 125 9925 IMS 9SLS  1S2S 9K  IMIS  9E€ZS TEIS LIS TS LIS TS  LOZS ZOZS BGIS E6IS 86IS (r1) Aovapny3 wiojoq pueuieq ieely
€12€8 006'8L €9E'PL 8800 65099 (Q92T9 189S L0E'SS L2ZV'TS  OCH'6P  SOC'Or CrO'EP EEM'IP  89L'8E  G60'6E  SZEUE  OICSE  O6ZSE  OLZME (%5 000'3) senueasy Aidpide)z
ST OV 6IS'C  6ZEC  OYI'C €90  SGLZ  IE9Z  l0rZ  HET  MIZT 680  OL6'F  6S8'N  ISL'L BS9'L  BSS'h  Zub) 66ES (LMHNNS) 91d Aitipol3
0607 8802 602  @L1Z 9527 [ZEZ IGEZ 1942 (w9) pios Anueap Ao

ucjjewioju) |ejaueuld

iseg (ineN

Aouajoyg sbuipling yim
wajsAg uoljesauafio) oD pazijesjusy eAojpuey

SjusSUIAEday UE0 193 O) 135 991 d :J5€3910] MO[J USE]

Integrated Resourcs Report
Handiova Distnct Heatng System

May 1994

35




rons toy'sh 1814 40d 1502 ABL8U3 Poz||0A97 JEIA §2

. roms e4'ivz 1509 ABJoU PO2IOAST JEOA ST :
949's  ZIS'S  4sc's  g61'6  Lc0's  p99'e  ZC2'8 ¥eS'®  CM'S SOZ'ER  SCZ'OL  SPT'SL  ¥O9'LL  ov2'Sh  MEI'SE  8SE'PL  SCL'PL  0IS'PL  Qo2'rl (wohnis ) anpd (v3idAy Jedas0d .
929 929 929 929 929 929 929 929 929 929 929 929 929 929 929 929 929 929 929 (rrokir o) uondiwnsuo) jei3 Aouery)3-150d N
0 0 0 0 0 /] 0 0 0 0 0 0 0 0 [} [ [ 0 o {45 000°t) s0wurB3 poureloY sanEINWNY, . ,
0 0 0 0 0 0 -0 0 0 0 0 0 0 (] 0 0 0 0 0 0 {315 000'}) $19pioH Annb3 0) Wioy
[ 0 0 0 0 0 0 0 0 08Y'ty  0BK'IY  0BY'LY  OBY'LY O0BY'LY 0SM'IF OSY'LY OSYIF  OSY'IP OBFIY O (35 000°t) suowdedey uroy vioy :
[ 0 0 0 0 0 0 0 4 TG'GE 1099  VSEUE 1ZT'BE  16L'SC OBy OSK'tP  OSKY  08K'IF  OBK'IY O (1S 000'1) siwowdedoy ueoy xuy Jouy ieiok .
0 0 0 0 [} 0 0 [} [}] 1e 661°L  9lE'0l  6VE'El  bZL'Sh 9091 ¥EL'0Z  OE'ZZ  6BOTET  8BK'ST O (15 000's) suewked isosei) jioL .
0 0 0 0 0 4 0 0 0 0 ol2'2e  166'kL  BS1°EOL BEY'IEL bHZ'ISL 959081 bY6'LOZ S62'1ZT [69'6ET O (S 000°1) fe0A Jo pu3  esueieg Lro]
0 0 0 0 0 0 0 0 0 O12'Z€  1BZYT  SOM'IE  ZEEBZ  OSL'ST  SIPEZ  98Z1T  1SE'6L  266°28 €686 O predoy oidpuid N
0 0 (1] 0 o [4 0 0 0 OIL'2€  166'IL 9SI’€0l BBP'IEL ¥PT'IS) BSO'08K PPE'IOZ S6ZITT L8B'GEZ 088'YSZ O (1S 000'4} s204 jo Buunbog @ eouejeg ueol
0 [\] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 088'vSZ (%S 000's) pomariog spung moN
0F :(siead)una) ueoy +,0} :suUBDT AJUDJINH4T UO 1LY 15210) ¥ yUf 8AIN0S 1990
. . Hiunoly ueoq ot :{sieak)wia} ueot 4,04 :ueot Alddng to ojey 1s3193u) i yuj 9IN0S 1900 .
[ 0 0 0 0 o [ [ [ TLE'6C 109'9C  PSC'IC  4TZ'9C  161'SC_ OBY'LY_ OBY'LY  OUM'LY  OGYIY OBY'Y XULIS}Y SUO[iTIed0) WOI) MOJS UseD JON
Lv0'0l- 1SO'0l- §50°01- @S0°0L- 190°0)- S90'0L- B90°01 B00L- YIOOI- 05003~ SS00L- 8500L- €900k 655°Fi+ GPOOF- 680°0h- 6Y0'03- 2SO0M SL9°0ST (45 000'1) siessy Bunesodg 19N vy ese0U .
901’89 €51'9L $0Z'88 092’68 BIE'G0L 6/E'8Y3 PHH'EZI ZTISEE PBS'BPL BS9'8SH 801’99 €9L'BLI $TE'BBL SOB'S6L YYV'OIZ SBY'OZZ VIS'OEZ €29'0YZ S19'0ST (1S 000'1) s108sV Buliesedo 1N .
3419 998'KL  196'18  SL'16 TSEIOL LMZSY 2THE'TTV LES'ZEN EELTWE BZ6'ZSH €ZH'E9) BICELL CLS'EOL GOL'E6l FOS'EOZ 650'WIZ Y6T'PZT GOY'VEZ FBIPKT 009YST 315 000'4) J204 Jo PUT 'S1985Y Pox1d 19N .
S61°08  S61'0L  S61°0L  S6L'OF  S6L°OF  S8M°0b  SGY'OL  S6L°0)  S6M'0L  S61'0F  SEL'OL  S6L'0L  S6M'Ob  S64°0b  SGL'OL  S6LO  SGI'OL  S6MOL  SBI'O) (%S 000't) vonieraideq K
0 0 0 0 0 0 0 0 0 0 0 0 0’ 0 0 0 0 0 0 088’52 (1S 000'1) semiipuedx3 feyded :
99€'1L  195'18  (52'16  TS6'101 LbL'ZHL ZYE'TTY IES'TEL EEL'ZV) BZE'ZGL €2I'COl BIE'ELY EISEBL 6OL'E6l POG'EOZ 660'VIZ ¥EZ'WZZ GOY'PEZ PEI'VYZ 08BYST O " (45 000'1) SEOA Jo WIS 81085y pox14 10N 4
orl brL ort 13 vEl ocl 243 [£4] [£4} shi ory el el poL'l-  ¥51 90t j:143 32} 168 (315 000'1) ended Ouppom vpebueyd I
SE6'9 200’9 €49’ €0S'9  69E'0 €29 OV §L6'S 1586 OEL'S  §86'S  SYM'S  GOE'S  9LI'S  Ovs'®  o8g's 0829  YEL'D  166'S  QOK'S (345 000°t) Ieiidud Bupiops
[ 143 1} or 148 et ors 1z 21 [£4Y LIL'Oy  BYL'SC  I6'LC  CSE'OC  LZR'tC  ye9'ly  989'ty  929'ly  €Z9'ly BL0'ZY xeL )3y "suojiesed Wos) Mald Ysed
Iv0'0}+ 1S0°0)- SSO'0}- B50°03- 19003~ S900I- 8900 $L00- ©I0OI 2266Z ObSBZ 96CLZ BSHOZ CE9EC BEPIE IGEIE IEVIC 6ZFIE  9ld'ItC THS 000'$] X1 J011Y - 1jord Buies0dQ .
%22 %BOU- %UE6Z WNBEL %KOE- ROIE NSIE- %I RLIE- NOTY  %BI  NVIP  %LOP  %6BE  %ZPE WLPE %ESE  %BSE  %TUE % ‘wibiejy Bunerodo .
SPL'Ol- TSL'9V- BSL'9Y- bOL'9L- 69L°9) SLL'9%- 0BL'9V- SBL'Ob- OGL'SL- 0l8'6F 9IG'ly  €6V'SY OGS'EY SBE'6E  GEHIE  IGC'IE  JEM'IE  8ZYIC  9u0'lE (1S 000°}) ), 010j00 - WoId Outiesodo
620'9L LI6'YL 9Y6'tL  ©26'TL  ZS6'RL BSG'OL  €86'69  $C0'69  L60°99 623’19  191'99  BLM'SY  1SS'C9  6L6'L9  0SY'09 06'69  bCS'l9 261’98  6ZL'CS (%S 000°t) #1809 Bunviedp (vio)
73 3 17 12 oy oV 3 6 [ S gt I3 I I3 ot ] ot SE SE %5 000°1) $90] [BjUowuORAUT
S61'0L  S6L°01  S6L°0F  S61°0F  S61°0F  S6M'OF  S61°04  S610F  S61°0F  G6L°0L  SGM'OL  SEM'D1  SEMOL  S61°01  SG'OL  S6M°0L SGL'0Y  S6M'OL  SBL'OM (%S 000'1} uoyerdesdoq . Vo)
985°C  91S'E  LPP'E  0BE'E  €IEC  OPZ'E  SBI'E  ZTI'E  190E  B00'E  VI6T 628  OWL'Z  999C  6BS'T  EIST  OMPT 696  O0ET (%S 000'1) sa2doy ¥ OrEUDIEW 2]
6€6'C  6PE'E  19L'C  SI9t  I6SE  60SE  6ZV'E  ISE'E  SME  00Z'E  SBOC  €L6'C 998'T €OLT  ve9T 695 ST 9EET  00ET (545 0V0't) prOLIOAD
Lz 6YI'E  2L0'C  l66'T  vIBT  ISE'T €8T SKLT  6v9'T  ¥BS'T  TOM'T  SEE’T  I6TT  102T KT 1E0T  1S6'F w8 009') %S 000't) Joqu POAG
0 1] (V] 0 0 0 0 0 [ 0 0 0 0 0 0 ] [4 [4 0 (%S 000'1) somppusdxa Asustoy3
600'SS  9ZZ'FS OTY'TS bp9'Z3  899'MS  9OI'LY  ISC'0S  TLO'6Y BTGP  IOL'SY  TSYLY  ISL'Iy  9LY'SY  LIi'by  TSETY eIty ety'or 9126t 660°LC {see4nis 000's) 190D Jeny [rioL
6£0°SS 92Z'PS OLY'ES 1b9ZS B98I 90M'IS ISE'0S  ZIGEY  60'8b 191°8F €Sk ISL'9Y  9IK'Sh  LIVPb  2S8'Z¥ 8291y BEV'OF  BIYEE  660'LC (re0/nis 000'}) 150D sE9 '
sge'y  0I8F  LSLv  089r  €I9F 655  OGYY  bEVY €€ €IEP  €5Z¥  ¥6L'y  BLO'Y  S96€  SSO'C  GKLC  SKO'E  WKSE  OSEC {Ewop0'EMS) ooud se9
1920 0SZ'LL O¥T'3E 6ZT'HE 6IZ'EL 6OZ'HL G6M'LL BSLEE  LZBBL 29V°ML ISK'LE 9RMLL SEK'IE 9ZTUEE SIE'LE SOL'BE S60'LL  $BO'ME  WIO'M) (10Argwoo01) vondunsuod sen )
0 0 0 [} o .0 [} 0 0 o (Y 0 [} 4 0 0 4 [ [\ (1204015 000')) 1503 [e0D
860t 00V IO'% 10’} 486 196 9E6 z16 - 888 o8 2ve [:1%:} 862 e 952 el ne 269 089 (vowns) edird jeod
0 0 [} 0 0 0 0 (] 0 0 -0 0 0 0 0 [ 0 0 0 . (se04ssu0)) voidunsuod jeo) |
yeT'ss  SIZ'8S  B8L'LS  S91°95  TOV'SS  9LM'PS  ZOZ'ES  6bT'IS  90C'LS  6r0'234 €rl'til §99'0b SKI‘Z0 S9C'10L 6BG'E6  19£'08  996'08  995'28  $09'68 {5S 000'1) sonusAey |ejoL ‘
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 (S 000'1) sopIsans pona : .
§Z2'85  881°IS 9L1'bS 6b0'218 Ep2'ELL SDO'DLY BY1'Z0 SOE'IOL 688°L6 996'08 {%5000's) wonusAsY ofes jeoy - .
18'Lr) 99'208  §T'86Z T8 (roms) ood ol -
9cBE .C€8€ 620C ©9IBE ZIBC 618C S1IBC ZIBC BOBE POBE 10BE L6IE ¥GIE O6LC LBLE E€BIE 08K 9UE EUE (r1) poresovo9 Amuenp ieol
9€8C €€6C 62I6C OZBC  ZZEC  61UBE  SIBE  ZIBE  BOSE  POPE  LOBE  LGLE  YGIE  06IC  LBIE  €BIE 08I 9LUE EUE (r1) pies Atuenp Jeol
i 0 ‘isog{rioL vonewsojuy Aouerya
9€BE €O 628 9ZBE ZZ8C GIBE GG ZIBE BO0BE VOSE 308 l6LC ¥GIE O6IE IBLE €BIC OB 9UE CUE (£1) A>uopaiy3 es0j0q puewiog 1EoH :
0 0 0 0 0 0 0 0 0 [ 0 0 [} 0 0 0 0 0 [}] (s 000'}) senusasy Kipdpiae3 '
S96'C  OPL'C  626'C  62E  OvI'C  €96'T S6LT  LE9T @V b ¥ITT  6B0'C  OL6)  658't  bSLL bS9'L 195t V'S 66"l (wnrents) eoud Aisinoerg B
000 (o) plog Auent Aol

(1114 ! : 1002 . 0002
150]|ddng/siedoy tK31911190)3

ipeoliiarg _ tJeog Kouajo|y3 sbuipjing oN Yyim
sode iseg jeinjeN . wiayshs 1ajjog seo pazijeljuasa eAojpuey
{1202-9002 bue 500z-2641) Uojiejesss |eay SjusuiAeday ueo

1661 9664 uojetiou] jejoueu|4

Integrated Resource Report
Handiova Distnct Heating System

May 1954



6.0 Related Publications

This report is one of four reports containing an energy assessment of options for upgrading the
district heating system of the City of Handlova in the Republic of Slovakia:

Assessment of Supply-Side Alternatives for the Handlova Heating System.
An Assessment of the Building Sector Efficiency Resource for the Town of Handlova

. Integrated Assessment of Supply and Efficiency Resources for the District Heating System, City of
Handlova, Republic of Slovakia -

Preliminary Business Plan - District Heating Company for .the City of Handlova, Slovakia
y

All of these reports were published by

Pacific Northwest National Laboratory
901 D Street S.W., Suite 900
Washington, DC 20024-2115.
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