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INTRODUCTION
The issue of efficient use of energy resources in the budget sphere is more and more often discussed and attracts high attention both of the state and of the heads of budget-funded institutions. It became especially acute since Ukraine received independence and the situation has recently deteriorated because of the lack of domestic resources and dependence on their import from abroad. The situation in the country influences the work of Ukrainka Town Council as well and results in an increase of the share of funds spent on utility expenses from the town budget, which fact in its turn decreases the opportunities for development of the material and technical base. In view of this, the priority activities should be aimed at decreasing and identifying the justified share of expenses necessary to cover these needs by means of increasing efficiency and strengthening control over the energy use, training of personnel and citizens of the town on how to save energy. 

The ways to solve the problems related to irrational energy use is development of the new and improvement of the existing methods of energy efficiency evaluation, conduct of energy surveys of buildings, creation of a system of efficiency management of energy using objects, development and implementation of a viable program on energy efficiency enhancement. These issues are relevant tasks in the energy efficiency sphere and present a practical interest. To this end, according to the order of the town mayor and to ensure implementation of the Covenant of Mayors signed on March 14, 2013 a Program “Sustainable Energy Action Plan for Ukrainka till 2020” was developed to implement the national policy in the increased energy efficiency sphere. 

Timely and complete implementation of Program activities will make it possible to increase the efficiency of energy and water use in the town which will decrease the volume of their consumption, improve the conditions of work and everyday life, develop the energy saving behavior in the community, and minimize the impact on environment.
SECTION 1
TOWN BACKGROUND AND POTENTIAL  
1.1. Town Description
The size of the territory of the town council is 4, 884 ha, of which the territory of Ukrainka accounts for 907 ha, and Pliuty village – for 396 ha. The territory of recreation centers outside the urban zone is 56.0 ha (along the banks of rivers Kozynka, Stugna, Kanev Reservoir there are 15 recreation facilities (recreation centers, youth and children camps, yacht clubs) with the overall capacity of 2, 000 places).

The population of Ukrainka totals about 14, 000 persons.

The town is located in the central part of Kyiv Oblast on the right bank of the Dnieper River to the south-east of Kyiv.

In 1967, construction of Trypillia TPP started on the bank of the Dnieper River in Obukhiv Raion of Kyiv Oblast 45 km to the south for Kyiv. Simultaneously with the TPP, nearly am ancient village of Ukrainka, which during its ages-long history was repeatedly renamed, a town was founded.

Trypillia TPP, because of which the town was founded, is located with careful consideration of the wind rose, and has almost no impact on the ecological situation in Ukrainka. The highway surrounds Ukrainka and excludes the possibility of using motor transport in the town. 

Industrial production. The following industry branches are present in Ukrainka: energy, chemical production, food industry and other production facilities. Energy industry is the leading sector in the town. The town acts as energy hub and supplies electricity to the Tsentrenerho energy system. The main enterprise in the town is the State Joint-Stock Energy Generating Company of the Ministry of Energy of Ukraine “Trypillia TPP”.

The economic potential of the town is created also by such enterprises as Trypillia Packaging Integrated Plant PJSC, Pivdenteploenergomontazh DU OJSC, Production and Trading Company Ekmi LLC, Tsemlayn LLC, Ukrpostachbud OJSC, KPMK - 2 and others.
Small business. In the territory of Ukrainka Town Council as of January 1, 2014 there were 50 legal entities and 380 individual economic actors were registered. The consumer market is represented by trade services, public catering, markets, and a range of paid services provided to the population.

Public facilities and infrastructure. Ukrainka has 2 general secondary schools that provide training to 1,846 students, three pre-schools (Sonechko, Khorovod, Olenka) for 416 children, two secondary vocational training institutions (Professional High School – 367 students, and medical school – 300 students). There is also Ukrainka Children Arts School – 350 students.

Town gasification. Gas is supplied to the town by the main gas distribution network surrounding Kyiv through the gas distribution system (GDS) “Concha Zaspa” – GDS “Bezradichi”, GDS “Obukhiv”. From GDS “Obukhiv”, there are two high pressure gas pipelines (RU-1, 2 MPa) S 1000mm – to GDS “Trypillia TPP” and to GDS “Rozkopana”.

From GDS “Rozkopana” through gas distribution high pressure (0.6 MPa ) and medium pressure (0.3 MPa) networks through the GDP, CGDP, and KBRP systems gas is supplied to the industrial, municipal and utility enterprises of Ukrainka, residents of multi-storey and one-storey houses.
Availability and condition of water supply and sanitation system. Water supply in the town is done through the centralized municipal and departmental local water pipelines. The sources of supply include underground waters of Cenomanian Jurassic aquifers. The length of water pipelines is 36.0 km: outside network – 3.0 km, and internal neighborhood network – 10.3 km. The designed production capacity of the centralized municipal water pipeline is 7,500 m3/24 hrs. The actual water supply volume is 2, 360 m3/24 hrs.
The designed centralized sewerage capacity is 12,500 m3/24 hrs, and the actual load is 3,810 m3/24 hrs. The total length of the main sewerage collectors is 42.0 km, street collectors – 11 km, internal neighborhood – 3.5 km. The capacity of treatment facilities is 12,500 m3/24 hrs.

Availability and condition of street lighting: 60% of the town is illuminated with modern sodium-vapor lamps and fixtures made by Phillips. Electricity consumption totals 460,000 kWt-hour/year.

Environment for attracting investments.

Within the framework of the strategy of raising Ukrainka’s competitive power (Appendix 1), the following town development priorities were identified:

· clean environment;

· energy conservation and energy efficiency;

· development of the town economy infrastructure;

· business tourism development;

· educational infrastructure development.

Creation of favorable investment environment will be supported by the General Plan of the town, local construction rules, including zoning, and introduction of the investment attraction strategy. Possible involvement in this effort of respective specialists together with the executive bodies of the town council will enable representatives of various business spheres to learn more about the financial market and its instruments, organize personal meetings with potential investors, and present their business plans to them.

1.2. Preconditions for SEAP Drafting and Implementation 
The Sustainable Energy Action Plan) for Ukrainka for 2014-2020 (the SEAP) is a strategic document determining long-term territorial community policy planning aimed at fighting global climate change through reduction of greenhouse emissions. SEAP is an instrument for ensuring high-quality and efficient implementation of the town policy in the sphere of energy efficiency and protection of environment declared in the strategic plan of increasing Ukrainka’s competitive power integrated in the values system of the European Covenant of Mayors. 

The principal SEAP goal is a total decrease by more than 20% of the greenhouse emissions (first of all – СО2) of the 2010 baseline.

The key parameter for achieving these SEAP goals is local partnership – cooperation with executive bodies, economic actors and citizens aimed at ensuring reduction of greenhouse emissions in the sectors that are within their management or competency.

SEAP describes the set of measures in each of the identified spheres and target groups, systematic implementation of which within the reporting period will lead to achievement of the planned reduction of the total СО2 emissions in the town. 

SEAP envisages introduction of international energy management standards through development of an energy management system in accordance with the international standard ISO 50001:2011 in Ukrainka (the first example for small towns in Ukraine).

The interim results of SEAP implementation for evaluation of their efficiency and adjustment is planned for every two years during the reporting period (in 2016, 2018, and 2020).

1.3. Normative Legal Basis for SEAP
The global normative legal basis for this SEAP includes:

- United Nations Framework Convention on Climate Change, UNFCCC dd. 09.05.1992;

- Kyoto Protocol to the UN Framework Convention on Climate Change dd. 11.12.1997;

- Covenant of Mayors initiated and implemented by the European Commission since 12.02.2009.

Ukraine as a full member of the world and European community shares goals and tasks of the global fight against climate change and for the increased efficiency of energy consumption as provided for in the following documents:

- Law of Ukraine “On Ratifying the Framework Convention on Climate Change” № 435 / 96 dd. 29.10.1996;

- Law of Ukraine “On Energy Saving” № 74 / 94 dd. 01.07.2009;

- Law of Ukraine “On Alternative Sources of Energy” № 555 dd. 20.02.2003;

- Comprehensive State Program on Energy Conservation in Ukraine approved by the Cabinet of Ministers of Ukraine № 148 dd. 05.02.1997;

- State earmarked economic program of energy efficiency and development of energy production from renewable energy sources and alternative fuels for 2010-2015 approved by the Resolution of the Cabinet of Ministers of Ukraine № 243 dd. 01.03.2010;

- Strategic Areas and Goals of Ukrainka approved by the decision of the 32 Session VI Convocation of Ukrainka Town Council as of December 6, 2012. 
 

SECTION 2

SOURCES OF MAJOR СО2 EMISSIONS
2.1. Energy Consumption Inventory Taking
The first step to successful SEAP development is a possibility to measure the level of greenhouse emissions generated by various types of activities in Ukrainka. 

To this end, a database of consumption of the main types of energy resources was created that includes the main sources of greenhouse emissions from various types of activities in Ukrainka for 2010: 

· in the residential sector  – as a result of electricity and cold water consumption, natural gas and coal burning for creation of comfortable living conditions and provision of services;

· in budget infrastructure – as a result of electricity and cold water consumption, natural gas and coal burning for creation of comfortable production conditions and provision of services;

· in transport sphere – as a result of mineral fuel combustion in vehicles that use the town’s road network;

· in street lighting – as a result of electricity consumption for street lighting at night.

Such basic material makes it possible to measure both direct emissions caused by fossil fuel consumption in the town and indirect emissions caused by electricity consumption generated by power plants in other towns.

Table 1 – Energy Consumption Inventory Taking in Ukrainka for 2010
	№
	Industry
	Heating,

coal,

tons
	Hot water,

coal,

tons
	Natural gas,

household consumption, thousand m3
	Electricity, MWt*hrs
	Cold water consumption,

тис. м3
	Diesel fuel,

Thousand liters

	Gasoline, thousand liters

	1
	Residential sector
	8,718.95
	1,986.03
	2,600
	17,808
	610.07
	
	

	2
	Budget infrastructure
	1,429.21
	
	
	357.44
	9.19
	
	

	3
	Transport:

а) buses
b) passenger cars
	
	
	
	
	
	9.86


	195,50

	4
	Street lighting
	
	
	
	417
	
	
	

	Total
	10,148.16
	1,986.03
	2,600.00
	18,582.44
	619.26
	9.86
	195.50


Table 2 – Energy Consumption Inventory Taking in Ukrainka for 2011 

	№


	Industry
	Heating,

coal,

tons
	Hot water,

coal,

tons
	Natural gas,

household consumption, thousand m3
	Electricity, MWt*hrs
	Cold water consumption,

тис. м3
	Diesel fuel,

Thousand liters


	Gasoline, thousand liters

	1
	Residential sector
	9,618.61
	1,990.45
	2,500.00
	17,817.00
	607.61
	
	

	2
	Budget infrastructure
	1,466.91
	
	
	388.39
	12.34
	
	

	3
	Transport:

а) buses

b) passenger cars
	
	
	
	
	
	10.84


	201,33

	4
	Street lighting
	
	
	
	461.70
	
	
	

	Total
	11,085.52
	1,990.45
	2,500.00
	18,667.09
	619.95
	10.84
	201.33


Table 3 – Energy Consumption Inventory Taking in Ukrainka for 2012 

1.3

	№
	Industry
	Heating,

coal,

tons
	Hot water,

coal,

tons
	Natural gas,

household consumption, thousand m3
	Electricity, MWt*hrs
	Cold water consumption,

тис. м3
	Diesel fuel,

Thousand liters


	Gasoline, thousand liters

	1
	Residential sector
	10,214.09
	2,222.37
	2,750.00
	18,153.00
	605.35
	
	

	2
	Budget infrastructure
	1,398.92
	
	
	371.76
	12.56
	
	

	3
	Transport:

а) buses

b) passenger cars
	
	
	
	
	
	11.50


	211,41

	4
	Street lighting
	
	
	
	463.40
	
	
	

	 Total
	11,613.01
	2,222.37
	2,750.00
	18,988.16
	617.91
	11.50
	211.41


Table 4 - Energy Consumption Inventory Taking in Ukrainka for 2013 

	№
	Industry
	Heating,

coal,

tons
	Hot water,

coal,

tons
	Natural gas,

household consumption, thousand m3
	Electricity, MWt*hrs
	Cold water consumption,

тис. м3
	Diesel fuel,

Thousand liters


	Gasoline, thousand liters

	1
	Residential sector
	10,675.89
	2,301.79
	2,680.00
	18,153.00
	613.21
	
	

	2
	Budget infrastructure
	1,413.21
	
	
	379.33
	14.46
	
	

	3
	Transport:

а) buses

b) passenger cars
	
	
	
	
	
	11.50


	217,76

	4
	Street lighting
	
	
	
	456.60
	
	
	

	Total
	12,089.10
	2,301.79
	2,680.00
	18,988.93
	627.67
	11.50
	217.76


2.2. Distribution of СО2 Emissions
Table 5 – СО2 emissions in 2010-2013 in Ukrainka, tons
	№
	Source
	2010
	2011
	2012
	2013

	1
	Coal 
	25,157.58
	27,110.12
	28,684.62
	29,836.34

	2
	Natural gas
	5,131.20
	4,933.85
	5,427.24
	5,289.09

	3
	Electricity 
	8,547.92
	8,586.86
	8,734.55
	8,734.91

	4
	Cold water production
	344.68
	319.40
	335.40
	340.70

	5
	Diesel fuel
	26.31
	28.94
	30.71
	30.71

	7
	Gasoline
	447.83
	461.21
	484.30
	498.84

	Total
	39,655.53
	41,440.38
	43,696.81
	44,730.58


The generalized distribution of emissions with regard to the baseline year of 2010 by the source of emission looks as follows:
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Distribution of СО2 emissions in tons among the analyzed spheres by the source of emission with regard to the baseline year of 2010 looks as follows.
Table 6 - Distribution of СО2 emissions by the source of emission, tons, 2010
	№
	Source of emission
	Residential sector

	Budget sphere
	Transport
	Street lighting
	Total

	
	
	heating
	Hot water
	Household consumption
	
	
	
	

	1
	Coal
	18,076.82
	4,117.60
	
	2,963.16
	
	
	25,157.58

	2
	Natural gas
	
	
	5,131.20
	
	
	
	5,131.20

	3
	Electricity
	
	
	8,191.68
	164.42
	
	191.82
	8,547.92

	4
	Cold water production
	
	
	339.57
	5.11
	
	
	344.68

	5
	Diesel fuel
	
	
	
	
	26.31
	
	26.31

	6
	Gasoline
	
	
	
	
	447.83
	
	447.83

	Total
	39,665.,53


Distribution of СО2 emissions by the sphere and source of emission, tons, 2010
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Respectively, having distributed emissions by the sphere of emission we will get the following diagram:
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It can be clearly seen from the analysis above that there are two sources of emissions clearly dominating in the СО2 emission structure in Ukrainka: 

· coal as a direct emission source produced immediately in the town territory as a result of burning of this fossil fuel;

· electricity as a direct emission source produced immediately in the town territory. 

At the same time, the volume of СО2 emissions from transport infrastructure is rather low.

Today, as it can be seen from the calculations above, it is Ukrainka’s residential sector that emits 90.42% of all СО2, including: 

· from coal combustion for heating of residential buildings – 45.58%; 

· from electricity consumption (indirect emissions) – 20.66%; 

· from gas combustion – 12.94%.

All sources generating СО2 emissions in the residential sector are a result of the need to provide comfortable living conditions for the residents of multifamily apartment houses in the town (natural gas is used to cover the household needs – gas ovens). 

Having assessed the dynamics of the changing volumes of СО2 during the analyzed period of 2010-2013, one can claim that there is a general aggregate increase of emissions caused by the growth of the housing sector. 

Decrease of СО2 emissions caused by coal burning for residential building heating can be ensured by means of:

1) reduction of heat consumption through thermal modernization of residential buildings: 

· wall insulation in buildings; 

· replacement of widow and door constructions with energy-saving ones;

· installation of heating regulation systems. 

2) introduction of innovative technologies aimed at increasing the efficiency of fuel and energy resources in heating production. 
The strategy of social and economic development of the town till 2020 envisages improvement of the quality of life that requires additional energy resources. 

However, a significant constraining factor in this process can be a considerable growth of prices for the main types of traditional energy (natural gas and traditional electricity). 

2.3. Conclusions Based on Analysis Results
Fulfillment of the energy efficiency potential of buildings in Ukrainka is restricted by time and financial limits. The impact of possible technical restrictions can be ignored in the short-term perspective planning in view of the financial limitations following from the status of the state and local budgets as well as the level of citizens’ income.

The municipal energy plan has a special section dedicated to discussion of energy-saving measure taking that make it possible already before the implementation of the entire set of works for modernization of buildings to achieve the established sanitary and hygiene norms and level of comfort in educational and residential buildings.

The most acceptable for this purpose is considered to be introduction in the buildings of relatively inexpensive energy-saving measures (a so called horizontal method that implies implementation of one and the same measure in a certain number of sites). In this case, the totality of projects can be seen as a purpose-specific program.

For buildings in the budget sphere and residential buildings in Ukrainka, the horizontal method is recommended for implementation of the following earmarked programs: 

· to reduce the heating energy expenses and achieve the established sanitary and hygiene norms in the buildings in the educational and residential buildings by installing heat reflecting screens between the walls and radiators; 

· to install lighting control devices in staircases and tambours of apartment houses; 

· to install heat regulators on radiators.
SECTOR 3

IMPLEMENTED ENERGY SAVING PROJECTS AND PROJECT PROPOSALS
3.1. Implemented programs and projects
Since 2003, programs were implemented in Ukrainka aimed at energy saving in municipal, industrial and residential sectors of the town, among which one should mention the following:

І. Program “Efficient Lighting in Ukrainka’s Housing Sector Using Vandal-Proof Fixtures”
II. Program “Reconstruction of Outdoor Lighting in Ukrainka Using Philips Street Lighting”
ІІІ. Program “Drinking Water” 
ІV. Project “Window Replacement in Budget Institutions” 
Program “Efficient Lighting in Ukrainka’s Housing Sector Using Vandal-Proof Fixtures”
The Program has been implemented in Ukrainka in since 2003. As of October 1, 2014 all multi-storey residential buildings in the town were 100% re-equipped with energy-saving lamps (3,179 lamps).

Therefore, the Program implementation enabled us to:

· increase the life of the sources of light;

· decrease electricity consumption;

· ensure safety and comfort of house residents;

· decrease the costs of replacement and repairs of lighting devices;

· increase the period of lamps use compared to light bulbs;

· protect the lamps from unsanctioned access;

· increase the illuminated area.

Program “Reconstruction of Outdoor Lighting in Ukrainka Using Philips Street Lighting”
The Program has been implemented in Ukrainka in since 2004. As of October 1, 2014 the town replaced 322 street lights with mercury lamps for lights with sodium lamp, which ensured a high level of uniformity of illumination, increased the illuminated area and enabled energy saving.

In 2007, three-tariff electricity meters were installed in TS, which decreased the cost of consumed energy by a half.

Philips street lights have a high level of dust and moisture protection, which increases their service life. During the period of lights usage, no lamp replacement was required. The aluminum reflector of the light completely prevents development of corrosion and deterioration of optical characteristics.

“Drinking Water”
The program was launched by a decision of the 41 session 24 convocation as of December 23, 2005. Program “Quality of Drinking Water – Health of Population” as of September 19, 2006, Program “Technical Re-equipment, Introduction of New Resource and Energy Saving Technologies and Equipment in Water Supply and Disposal Systems in Ukrainka” as of January 17, 2008.

Program goals:

· reduction of costs of water production and supply;

· reduction of costs of effluent transportation and treatment at wastewater plants;

· decrease of irrational use of electricity;

· improvement of drinking water quality;

· decrease of drinking water use of in the network.

In 2006, in order to ensure implementation of the Program, pump equipment of sewage pumping stations (SPS) and pumping stations of the 2nd list was reconstructed to ensure energy saving. Comparison of the data characterizing electricity consumption by the pumps before and after reconstruction shows the following:

1) the amount of electricity consumed by the SPS pumps before reconstruction per month totaled 46920 kWt, and per year – 563040 kWt, while after reconstruction per month – 13264.6 kWt, and per year - 159 175.2 kWt. The amount of energy saved per year totals 403 864.8 kWt.

2) the amount of electricity consumed by the 2nd lift pumps before reconstruction per month totaled 112 800 kWt, and per year – 1353600 kWt, while after reconstruction per month –60720 kWt, and per year - 728640 kWt. The amount of energy saved per year totals 624960 kWt.

In 2009, a frequency converter was installed on the electric blower of wastewater treatment plants. Having analyzed the work of the electric blower after installation of the frequency converter, one can conclude: before installation of the frequency converter the amount of electricity consumption per month totaled 91 256 kWt, and per year – 1 095 423 kWt, while after installation of the frequency converter it totals per month – 61 283 kWt, and per year – 735 396 kWt. The planned amount of saved electricity per year totals 360 036 kWt.

Project “Window Replacement in Budget Institutions”
In 2010 – 2013, the executive committee of Ukrainka Town Council replaced windows in the budget organizations of the town: kindergarten “Khorovod” kindergarten “Sonechko”, PC “Energetic”, IC "Energetic" and in the premises of Ukrainka Town Council.
The social and economic outcomes of the project implementation: 

- 23-30 % heat consumption decrease; 
- lower noise level in the premises;

- multiple glass panes do not freeze even when the temperature is very low; 

- treatment of multiple glass panes requires half of the usual time and effort. 

The cost of project implementation is 500, 000 hryvnias.
3.2. Drafted Project Proposals 
The town of Ukrainka prepared a project proposal for a potential earmarked environmental investment project “Placement in the Thermal Heat Pump Sector Utilizing Low-Grade Heat of the Cooling System for Ukrainka’s PRT”.

This project is aimed at ensuring highly efficient and environmentally friendly transformation of low-potential renewable energy received from the natural het sources and low-temperature internal energy resources into energy with higher potential suitable from practical purposes. As a source of low-potential heat, waste waters from Trypillia TPP cooling system are used. Utilization by the heat pumps of low-potential heat from Trypillia TPP waste waters with the resulting heat source of up to 90( enables it delivery to the existing heat networks of Ukrainka for heating and hot water supply purposes. Key advantages of using the heat pump technologies are: 

· high energy efficiency;

· environmental safety;

· reliability;

· simultaneous production of heat and cold in the same plant;

· universal heal capacity;

· universal type of low-potential energy that is used;

· complete automation of the plant.

Feasibility studies were prepared for two (Option 2 and Option 4) most cost effective variants of technological heat supplying systems in Ukrainka through utilization by heat pumps of low-potential heat of Trypillia TPP waste waters.

Implementation of this project will enable more rational use of by-products of the plant functioning (utilization of waste waters head), which in its turn will decrease the environmental impact on the atmosphere and create conditions when the citizens will pay less for heating of their houses.

Tentative project cost in accordance with the ToR:

	Option 2 

 11 57044 EUR 
	Option 4

1767610 EUR


Within the framework of the budget of Ukrainka’s development, a special program is dedicated to “Renewable Sources of Energy in Street Lighting”.
Introduction of an autonomous street lighting system using sun batteries demonstrates several advantages compared to traditional systems of illumination:

1) street lights independent from the general electricity network are united by modern LED and photovoltaic technologies. They are suitable both for professional street lighting and for illumination of walkways, sidewalks, parks, buildings and constructions;
2) this innovative equipment lineup is a cost-effective alternative to traditional illumination and is used for a vast range of purposes. An important advantage of solar illumination is its quick and easy installation.

The costs related to cable fixture are absent, and the most important thing is that these lights use the solar energy generated from sun lights. LEDs guarantee long service life with high light flow indicators.

The lights are connected with energy management system that controls the accumulator charging and discharging, ensures high operational stability in order to automatically turn lighting at dusk during the periods of poor weather conditions.

Implementation of this program will result in a decrease of СО2 emissions by 79%, which in absolute terms is equal to 159.8 tons/year.
Furthermore, replacement of outdated lamps will lead to a load decrease for the existing electricity networks and their longer service; there will be no need for regulating transformers smoothing the voltage drop across the extended lines. All this will enable us to save significant funds (the cost of connection of additional 
1 kWt electricity facilities exceeds 1, 000 hryvnias), and the saved capacity may be used for other purposes such as covering the needs of residential houses. 

Another important factor is an environmental component related to the absence of mercury and other harmful elements as well as the absence of disposal costs.
Implementation of the Program “Priority Bicycle Movement in the Town” facilitates the decrease of vehicles movement on local general-purpose roads, reduction of unsanctioned parking of cars on sidewalks, lawns and park areas, increased Ukrainka’s attractiveness for tourists, lower noise level in the town, better health of its citizens due to active movement, lower social stratification in the community, reduced consumption on non-renewable types of energy resources. 

A good indicator of the program performance is an expected reduction of CO2 emissions by 30%.

The cost of project implementation is 0.7 million EUR

SECTION 4.

SUSTAINABLE ENERGY ACTION PLAN
4.1. Goal and Key Tasks of SEAP
SEAP goal is to decrease carbon (СО2) emissions in Ukrainka before 2020 by 27 % compared to the 2010 baseline to the level not exceeding 10 965 tons, as a result of measures taken in the residential, municipal and budget spheres of the town.

Achievement of this goal will create conditions for sustainable energy development in Ukrainka, which will mean the optimal consumption of energy resources for covering the current needs of the town community with the minimum negative impact on the environment and the absence of threats for the opportunities for satisfying the energy needs of the future generations. 

Table 7 – Identification of the expected decrease of СО2 emissions by 2020
	№
	Industry
	Activities
	Implementation period
	Expected reduction of СО2 emissions, %
	Expected reduction of СО2 emissions, t/year

	1
	Residential sector
	Thermo-modernization of residential houses
	2014-2020
	26
	 9399

	2
	Budget infrastructure
	Thermo-modernization of budget organizations
	2014-2020
	40
	1264

	3
	Street lighting
	Replacement of lamps
	2014-2020
	80
	159.8

	4
	Transport
	Lower intensiveness of traffic in the town
	2014 - 2020
	30 
	142.2

	Total
	27%
	10,965


SEAP goal is specified by the following targets: 

· introduction of international energy management standards through development of an energy management system in accordance with the international standard ISO 50001:2011 in Ukrainka;

· implementation of projects on cost efficiency and rational energy use in residential and public houses;

· increased energy efficiency of street lighting based on the use of renewable energy technology;

· development of the culture of cost-effective energy use by business and the population.
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Key SEAP tasks include:

· optimization of the energy balance structure in the town by using heat energy generated from coal combustion and its replacement with energy resources received from alternative and renewable sources of energy;

· increased efficiency of the use of fuel and energy resources by budget organizations in the town before 2020;
· more rational use of natural gas, electricity, heat energy, fuel, hot and cold water consumption by the target sectors of the end consumers in Ukrainka;

· better energy efficiency of buildings in the residential sector of the town;

· creation of conditions for attracting national and foreign investments for implementation of energy-saving and energy efficient projects /activities.

Ukrainka’s SEAP for 2014-2020 demonstrates the town’s willingness and initiative to follow the international, regional and national directives in the sphere of global climate change prevention.

4.2. Activities Aimed at Decreasing Consumption of Energy Resources
Planning of reduction of СО2 emissions by 2020 should be based on the measures in certain town economy sectors: residential sector, budget sector, transport as well as budget and municipal infrastructure.

In this case, Ukrainka’s SEAP for 2014-2020 includes reduction of the total volume of СО2 emissions in the town by 27% compared to the 2010 baseline to the level not exceeding 10, 965 tons by taking measures in the residential, municipal and budget sphere of the town.

Respectively, the goals leading to the achievement of the identified goal is achievement of respective reduction indicators in each of the aforementioned spheres.

Based on the results of analysis of the energy consumption market, five basic end consumer sectors were identified that may be directly or indirectly influenced by local self-government bodies in the part related to implementation of energy-efficient and energy-saving projects (activities).

The list of certain basic sectors of the end consumers of energy resources in Ukrainka:

· municipal buildings (local municipal buildings maintained from the local budget, secondary schools and the lyceum, pre-school educational institutions, culture and sports facilities);

· residential area of the town (apartment buildings);

· municipal lighting (outdoor illumination of public places);

· industry (production of utility services: heating energy, water supply and disposal);

· municipal transport (municipally owned transport).

MUNICIPAL SECTOR
Achievement of a high level of efficiency of energy use in budget organizations is a primary task in the town policy in the energy-efficient development sphere. This sphere is under the direct management and control of the local government and should become an example for all of the remaining economic entities.

In order to reduce the consumption of heating energy it is planned to carry out energy audit of budget organizations for preparation of energy passports for the budget organization buildings based on the results of in-depth energy expert analysis and inventory taking of the equipment that uses energy for functioning as well as identification of problem areas in the sphere of energy consumption by individual buildings.

Table 5 – Activities aimed to reduce СО2 emissions in the municipal sector
	Site
	Activities
	Expected reduction of СО2 emissions,

t/year
	Sources of financing (national, local, other)

	1. Pre-school education institution “Sonechko”  
2. Pre-school education institution “Khorovod”
3.Secondary School №1

4. Secondary School №2


	- energy audit and preparation of project documentation;

- façade insulation;

- replacement of windows and doors with energy-saving ones;

- roof insulation – installation of individual heating points;

  (including system  washing and installation of regulators on radiators);

· installation  of recuperative heat exchangers
	1,264
	National, regional, local, grants 


Total cost of activities:  10, 843, 000 hryvnias (985, 727 EUR)

Period of implementation: 2014-2020.

RESIDENTIAL AREA
The program for modernization of the residential sector of Ukrainka for 2014-2020 envisages creation of organizational, material and economic basis for systemic repairs and construction activities related to supporting, restoring or improving the residential area performance indicators managed by utility enterprises, repairing, replacing or restoring the bearing or fencing constructions, engineering equipment in the houses as well as activities related to energy conservation and improvement.

The order of the process of thermo modernization of residential houses implies the priority implementation of works at pilot sites for which the energy audit was carried out and the thermo modernization of these residential houses was regulated where the respective works would make it possible to see the effect not only for the residents of these houses but also for the utility and heating enterprises (AMPs, Trypillia TPP). This can be achieved in the case when the building reconstruction is carried out in the areas (neighborhoods), the change of load on which will enable the utility heating enterprise to optimize hydraulic regime and decrease the energy consumption.

All of the aforementioned projects are fundamental and rather expensive, which fact has a negative impact on the ability of the residents of residential sector (both multi-family and individual) to participate in their financing.

Table 6 – Activities aimed at reducing СО2 emissions in residential sector
	Name of site
	Activities 
	Expected reduction of СО2 emissions, 

tons/year
	Tentative cost and sources of financing (national, local, others)

	43 residential apartment buildings AMPs
	Façade insulation 

	4135
	33, 170, 000 hryvnias
Loan funds,

investments, grants

	8 residential apartment buildings condominiums and cooperatives
	Façade insulation 
	1288
	10, 323, 000 hryvnias
National, regional,

local,

funds of  condominiums and cooperatives

	51 residential apartment buildings AMPs, condominiums and cooperatives
	Replacement of window and door constrictions with energy-saving ones in apartments and places of general use

	2169
	66, 612, 000 hryvnias
Residents, local budget funds

	51 residential apartment buildings AMPs, condominiums and cooperatives
	Installation of devices for manual heating regulation
	1807
	4 440 800 hryvnias
Residents, local budget funds

	Total duration 2014-2020 
	9, 399
	114, 545, 800 hryvnias


Total cost of events:  9, 545, 483 EUR

Within the framework of the drafted Program, implementation of the following preliminary activities is envisaged:

· development of a series of pilot projects on thermo modernization on the example of various types of buildings;

· support for the residents of residential apartment condominiums with to ensure financial participation in the improvement of the energy parameters of the buildings;

· establishment of a utility infrastructure in the town specializing in conducting energy audits of the buildings for development of thermo modernization projects and analysis of the results received within the framework of the implemented activities.

STREET LIGHTING MODERNIZATION
The program for modernization of street lighting with installation of new technological schemes for electricity management and metering developed by the executive committee of Ukrainka Town Council in conjunction with Rukla Private Enterprise envisages upgrading of street lighting through the use of LED lamps and stand-alone solar panels, which makes it possible to significantly decrease the designed capacity of lighting equipment without reducing the light levels and to reduce operating costs in the framework of reconstruction of outdoor lighting in Ukrainka:

Amount of lighting points – 720 
The actual designed capacity for incandescent lamps – 0.2 kWt
The actual designed capacity for LED lamps – 0.04 kWt
The actual operating time of lighting during a year in Ukrainka – 3,015 hrs
Annual energy savings will total:

3,015 s * (( 720 * 0.2 kWt) - ( 720 * 0.04 kWt)) = 347,328 kWt * hr
Respectively, this will mean reduction of СО2 emissions by 159.8 tons.

The cost of one street light with a LED lamp is 340 EUR. 

Financing:    244, 800 EUR.

TRANSPORT
Local passenger transportation in Ukrainka is done with inter-city buses as well as three taxi services. Passenger routes are equipped with medium capacity buses owned by private carrier businesses. Mobility of population in the urban transport system is an average of 106 trips per 1 inhabitant a year.

According to the data provided by traffic police of Obukhiv Raion, as of January 1, 2014 there were 720 passenger cars registered in the town. Given that a large number of private cars are registered in other regions, the rate of car ownership in the town is 154 cars per 1,000 citizens.

According to the baseline scenario, the prospective number of vehicles in the town for 2020 totals 210 cars per 1,000 citizens.

The main areas facilitating prevention of the growth of СО2 emissions from the transport infrastructures for the purposes of this SEAP are:

· transfer of the municipal sector vehicles to the use of liquefied gas;

· transfer of the local public and frequent transport to the use of liquefied gas;

· introduction of the limits for private transport use in the town;

· extension of the opportunities for moving around the town without transport.

The private automobile transport in the town dominates in the structure of emissions from transport infrastructure of modern towns. Despite Ukrainka’s relatively small size, automobile transport today is widely used by the residents as transportation means even for the shortest distances. Low speed and high frequency of use causes high СО2 emissions.

In order to reduce the use of private cars in the town, a range of activities was planned aimed at regulating its traffic and parking.

 It is planned to introduce road marking, install limit signs, and enforce speed limiters as measures that help to reduce the efficiency of automobiles to move around the city.

As a result of these activities, it is planned to encourage the town citizens to use alternative types of transportation for short and medium distances.

A reduction of emissions is expected as a result of the decreased automobile traffic in the central part of the town, and respectively – due to a reduced volume of gasoline and diesel fuel combustion.

Development of a network for pedestrian and bicycle traffic in the town
In addition to introduction of barriers for motor vehicle traffic in the town, an important element of work in the transport sector is support of activities aimed at developing alternative means of transportation such as pedestrian and bicycle movement.

A reduction of emissions is expected as a result of the decreased automobile traffic in the central part of the town, and respectively – due to a reduced volume of gasoline and diesel fuel combustion.

The expected decrease of the volume of СО2 emissions is 30%.

The required measures:

· development of the bicycle infrastructure;

· introduction of bicycle road marks on the roads;

· creation of parking places for bicycles;

· bike sharing.
Financing: 0.7 million EUR.

INDUSTRY AND ENTREPRENEURSHIP
Ukrainka is a town with a rather development industrial potential.

In view of the absence of direct impact of the town on decisions made by the leadership of industrial enterprises, this SEAP envisages signing of separate memorandums on the commitment of these enterprises to reduce СО2 emissions.

Such activities in the first place include:

· introduction of cogeneration systems – combined heat and electricity generation;

· modernization of the systems of electricity consuming technological equipment to make them more efficient;

· introduction of the systems of utilization of residual heat received from technological processes;

· launch of the use of alternative sources of heat and energy supply for enterprises;

· installation of the systems of automatic regulation of heat supply for production facilities.

Furthermore, it is planned to introduce energy management systems at large industrial enterprises.

Detailed plans of reduction of СО2 emissions for individual industrial enterprises will be specified on the basis of results of thorough inventory-taking and after the adoption of respective production programs.
SECTION 5

ADMINISTRATIVE AND ORGANIZATIONAL STRUCTURE OF SEAP IMPLEMENTATION AND MONITORING
5.1. Organizational Structure of SEAP Development and Implementation
Introduction of an energy management system for Ukrainka’s buildings takes place through creation in the town council of a new staff unit   – Energy Management Specialist, reorganization of the existing structures and positions, revision of the existing system of distribution of the rights, responsibilities, authorities and reporting. In this way, an additional hierarchy system of administration was created, which is aimed at ensuring development and implementation of energy policy. 

	European Commission

	Ukrainka Town Council
	Executive Committee of Ukrainka Town Council

	Profile Deputy Town Mayor

	Special Task Force on Energy Efficiency and Conservation

	Industrial enterprises of the town, electricity and gas supplying enterprises 
	Budget organizations, educational institutions, a training center

	Energy Manager
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5.2. System for Monitoring Achievement of SEAP Results
Monitoring and control comprise the processes implemented in order to revise the status of document implementation so that the potential problems are identified in time, and corrective measures can be taken for the purposes of implementation control. The main achievement will be regular analysis and evaluation of the project implementation process in order to discover deviations from the SEAP plan. 

In order to monitor the progress of SEAP tasks implementation and identification of any deviations from the established implementation timeframe, mandatory ongoing monitoring will be carried out. 

Every year, a special order of the town mayor will approve the plan of short-terms energy saving measures to be taken within the SEAP framework that will be implemented as a priority. In this way, ongoing relevant support for the SEAP implementation will be ensured. 

Deming’s principle will be used for development and implementation of the Action Plan – the PDCA methodology (“Plan-Do-Check-Act”). The PDCA methodology is a simple algorithm describing the actions of the manager leading the process and achievement of the goals. The management cycle consists of four stages and starts with planning. 

1. Planning means identification of the goals and processes necessary for their achievement, planning of activities, allocation and distribution of the necessary resources. 

2. Implementation means carrying out the planned activities 

3. Control refers to collecting information and checking the results against the key performance indicators, identification and analysis of deviations, identification of the causes of such deviations. 

4. Correction includes measure-taking to eliminate the causes of deviations from the planned results, amending the plans and allocated resources. 
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The monitoring system will be based on the following procedure: 

1. Preparation by the special task force of the quarterly report on the status of implementation of energy conservation measures – the implemented SEAP tasks and the achieved energy conservation (analytical information and indicators). 

Reports will be submitted to the Energy Manager for further systematization and analysis. After the reports have been finalized and respective conclusions/proposals prepared, this information will be forwarded to the town mayor and profile deputies for further decision making. 

2. Preparation by the administrative group of a general report on the summarized annual results and its presentation for discussion of the town council as well as presentation of information to the community. 

3. In the second, sixth, and the final year after the SEAP approval, the Report on Implemented Activities will be prepared and submitted to the European Commission.

Control of certain processes makes it possible to timely notice and prevent various obstacles such as downtime, waste, emergency, force majeure etc. 

Covenant of Mayors participants are required to submit the Implementation Report every two years after submission of the Action Plan for evaluation, monitoring and endorsement. Templates of all reporting documents are provided by the European Commission. The implementation reports have to contain the updated information about the level of СО2 emissions (monitoring of information reports on the emission volumes). The implementation report has to contain qualitative information about the taken measures, their impact on energy consumption and the amount of СО2 emissions as well as the analysis of the Plan implementation progress, including corrections and preventive measures where necessary. 

Budget organizations and enterprises regardless of ownership every year before February 15 have to submit information about the energy conservation measures they financed or implemented as well as the data on the planned energy-saving activities.
SECTION 6

AWARENESS RAISING AND EDUCATIONAL WORK
Information and awareness raising work is an important element in the structure of all activities aimed at increasing energy efficiency since without changes in the energy consumption development all other technical activities may not ensure achievement of the set goal.

Information and awareness raising activities should be targeted to the following categories:

· households;

· housing and utility infrastructure specialists;

· young generation (pre-school pupils, schoolchildren, students).

The principal goal with regard to the first category – household consumers should be the maximum impact on the existing household consumption model and household organization on the basis of rational use of electricity, increased energy efficiency and energy conservation.

The second target audience comprises employees of the housing and utility sector. The main goal with regard to this target audience is to increase their professionalism and technical competencies of specialists responsible for solving administrative and economic issues.

One of the main tasks of the work with the third target audience – young generation – is the start of activities aimed at development the energy-saving consumption culture. The work with this target audience also contains certain potential for influencing the household consumers, which in its turn will also be reflected in their consumption preferences.

Activities regarding the first target audience – households 
1) Active involvement of the mass media, including printed outlets. Initiation of publications dedicated to energy-saving lighting
2) Preparation and publication of brochures aimed at clarifying the basic issues related to the household use of energy-saving lamps
3) Hotline for energy efficient lighting questions
4) Launch of multi-functional Internet portal
5) Organization of the “Energy-Saving Week” event
6) Publication of clarifying information on the utility bills
7) Publication of clarifying posters in social institutions, entrances to apartment buildings, information centers
8) Organization of regular campaigns for collection of out-of-order energy-saving lamps (in cooperation with housing and utility services)
9) Organization of regular campaigns for changing incandescent bulbs for energy-saving lamps:

· for ordinary household consumers (in cooperation with housing and utility services);

· in secondary schools, hospitals, nursery schools, orphanages and other social institutions.

Activities regarding the second target audience – housing and utility sectors
1) Organization of round tables and training seminars
2) Publication and circulation of an information brochure or a manual for specialists
Activities regarding the second target audience – young generation
I. Activities aimed at awareness raising and promotion of energy efficient lighting among pre-school children (3-6 years):

1) Energy conservation lessons in pre-school educational institutions
2) Contests of projects on increasing energy efficiency and development of energy-saving behavior in pre-school educational institutions in the “Energy-Saving Nursery School” category
II. Activities aimed at awareness raising and promotion of energy efficient lighting among students of secondary schools aged 7 -19 (schools, high schools, lyceums and colleges):

1) Energy conservation lectures and lessons  

2) Contests of projects on increasing energy efficiency and development of energy-saving behavior in pre-school educational institutions in the “Energy-Saving School” category
III. Activities aimed at awareness raising and promotion of energy efficient lighting among students of higher education institutions (graduate and post-graduate students), and institutions of further education:

Thematic lectures for discussion of sustainable development problems, advantages of energy conservation and saving development model.
SECTION 7

SOURCES OF FINANCING OF SEAP PROJECTS AND ACTIVITIES
SEAP projects and activities will be financed from the state and local budgets, funds of the economic actors as well as from other sources not prohibited by the effective legislation.

During the annual local budget planning sources of financing will be adjusted for the purposes of implementation of SEAP projects/activities for the respective year since the following should be taken into consideration: old earmarked programs (state budget), regional earmarked programs (regional budget), town earmarked programs (local budget), investment components in the applicable housing and utility tariffs and amortization charges (economic actors’ funds) for the respective year, and the opportunities for involving external donor grants, investments and loans should be constantly studied.
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ДОДАТОК 1
Calculation of Ukrainka’s СО2 emissions
	№ 

з/р
	Source of emissions
	Amount
	Calorific value
	Consumption,

MWt*hr
	Emission coefficient
	СО2 emissions, t

	1
	Residential sector
Gas, household consumption, thousand m3
Electricity, MWt*hr
Coal, heating, t
Coal, hot water, t
Cold water, thousand m3(production costs – 
1.21 kWt*hr/1 m3)

Total:
	2,600.00

17,808.00

8,718.95

1,986.03

610.07


	9.77 MWt*hr /1000 m3
6.08 MWt*hr /t
6.08 MWt*hr /t  

1.21 MWt*hr /m3


	25,402.00

17,808.00

53,011.21

12,075.07

738.19

109034.47
	0.202

0.46

0.341

0.341

0.46
	5131.20

8191.68

18,076.82

4117.60

339.57

35,856.87

	2
	Budget sector
Electricity, MWt*hr
Coal, heating, t

Cold water, thousand m3(production costs – 

1.21 kWt*hr/1 m3)

Total:
	357.435

1,429.214

9.188


	6.08 MWt*hr /t
1.21 MWt*hr /m3


	357.435

8,689.62

11.12

9058.17
	0.46

0.341

0.46


	164.42

2,963.16

5.11

3,132.69

	3
	Transport
Diesel fuel:

Buses, thousand l
Gasoline:

Passenger cars, t
Total:
	9.855

195.490
	10 MWt*hr /1000 l
9.2 MWt*hr /1000 l

	98.55

1,798.51

1,897.06
	0.267

0.249


	26.31

447.83

474.14

	4
	Street lighting, electricity, MWt*hr
	417.00
	
	417.00
	0.46
	191.82

	
	Total:
	
	
	120,406.7
	
	39,655.53
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Ukrainka is a modern town and a descendant of the ancient Trypillia culture 





The town of Ukrainka in 2020 will be:


comfortable and well cared for;


having high standards of living and quality of services;


having modern efficient system of management;


open for cooperation and comfortable for investors;


having diversified economy;


having developed industry for recreation, sports and leisure for guests and citizens of the town.








С. Development of infrastructure and urban economy





A.Clean environment  





А.1. Solid waste and wastewater management





А.2. Clean air





В.1. Heat supply and consumption





В.2. Energy saving





А.3. Clean water





С.2. Architectural and planning activities 





С.1. Improved utility services





STRATEGIC DEVELOPMENT AREAS





B. Energy saving and efficiency





STRATEGIC GOALS





D. Tourism development 





E. Educational infrastructure development





С.3. Transport communication





D.3. Sister Towns





D.2. Development of tourist products





D.1. Leisure and entertainment infrastructure 





E.2. Improved primary education conditions





E.1. Preschool education for all
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		Вуличне освітлення

		Електроенергія, МВт*год

				417.000		- Вуличне освітлення										191.82

												Σ , т  =				191.82

												Всього, т :				39655.53

		Зменшення викідів СО2

		Житловий сектор								МВт*год		СО2

		Газ, ТЕЦ								416130.52		84058.37		- 0,328 це 32,8% зниження споживання

		Газ, ЧТКЕ								143853.67		29058.44		- 0,328 це 32,8% зниження споживання

								Всього:		559984.20		113116.81

		Бюджетний сектор

		Газ, ТЕЦ								27285.17		5511.60		- 0,55 це 55% зниження соживання

		Газ, ЧТКЕ								21623.28		4367.90		- 0,55 це 55% зниження соживання

								Всього:		48908.45		9879.51

		Транспортна інфрастркуктура

		Електроенергія, МВт*год

		6817.300		- Електротранспорт						340.865		156.80		- 0,05 це 5% зниження соживання

		Дизельне паливо, тис. л

		2912.700		- Автобуси						1456.35		388.85		- 0,05 це 5% зниження соживання

		2265.300		- Легкові автомобілі						1132.65		302.42		- 0,05 це 5% зниження соживання

		Бензин, т

		12.750		- Тролейбуси						7.84		1.95		- 0,05 це 5% зниження соживання

		23082.645		- Легкові автомобілі						14195.83		3534.76		- 0,05 це 5% зниження соживання

		Зріджений газ, тис. л

		2117.000		- Автобуси						664.00		134.13		- 0,05 це 5% зниження соживання

								Всього:		17797.53		4518.90

		Вуличне освітлення

		Електроенергія, МВт*год

		3989.951		- Вуличне освітлення						2792.97		1284.76		- 0,70 це 70% зниження соживання

								Всього:		2792.97		1284.76

		Водопостачання, тис. м³

		19442.200		- Водопостачання						2841.67		1307.17		- 0,36 це 36% зниження соживання

								Всього:		2841.67		1307.17

		Теплогенеруюче господарство

		Газ, тис. м³

		19104.000								186646.08		37702.51		- 19 104,000 тис. м³ - економія

								Всього:		186646.08		37702.51

								Всього:		818970.89		167809.66

								Зниження:				423.17%

		Кількість мешканців (ПОЖ)

				12051

		Кількість мешканців (ЖБК)						Кількість квартир (ЖБК)

				553						214

				282						108

				611						240

				200						144

				231						108

				162						71

				609						251

				329						129

		ЖБК:		2977						1265		2.35		- в одній квартирі

		Всього:		15028						6386		- всього квартир

										150		- кВт електроенергії за місяць

										11494376		- кВт електроенергії за рік
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						Викиди		Викиди

						СО2, т		СО2, %

		Вугілля				25157.58		63.44%

		Газ				5131.20		12.94%

		Електроенергія				8547.92		21.56%

		Виробництво холодної води				344.68		0.87%

		Дизпалево				26.31		0.07%

		Бензин				447.83		1.13%

				Всього:		39655.53

								Викиди

								СО2, %

		Вугілля, опалення, житло						45.58%

		Вугілля, гаряча вода, житло						10.38%

		Вугілля, опалення. Бюджет						7.47%

		Газ, побутове споживання, житло						12.94%

		Електроенергія, житло						20.66%

		Електроенергія, бюджет						0.41%

		Електроенергія, освітлення						0.48%

		Виробництво холодної води						0.87%

		Дизпаливо						0.07%

		Бензин						1.13%

								Викиди

								СО2, т

		Вугілля, опалення, житло						18076.82

		Вугілля, гаряча вода, житло						4117.60

		Вугілля, опалення, бюджет						2963.16

		Газ, побутове споживання, житло						5131.20

		Електроенергія, житло						8191.68

		Електроенергія, бюджет						164.42

		Електроенергія, освітлення						191.82

		Виробництво холодної води						344.68

		Дизпаливо						26.31

		Бензин						447.83

						Всього:		39655.53

														Викиди СО2, т

		Газ, тис. м³

				2600.000		- Побутове споживання, житловий сектор										5131.20

		Σ =		2600.000												5131.20

		Електроенергія, МВт*год

				17808.000		- Житловий сектор										8191.68

				357.435		- Бюджет										164.42

				417.000		- Вуличне освітлення										191.82

		Σ =		18582.435												8547.92

		Вугілля, т

				8718.949		- Опалення, житловий сектор										18076.82

				1986.032		- Гаряча вода, житловий сектор										4117.60

				1429.214		- Опалення, бюджет										2963.16

		Σ =		12134.195												25157.58

		Виробництво холодної води, тис. м³

				610.072		- Житловий сектор										339.57

				9.188		- Бюджет										5.11

		Σ =		619.260												344.68

		Дизельне паливо, тис. л

				9.855		- Автобуси										26.31

		Σ =		9.855												26.31

		Бензин, тис. л

				195.490		- Легкові автомобілі										447.83

		Σ =		195.490												447.83

												Всього, т :				39655.53

		Житловий сектор

		Газ, тис. м³												МВт*год

				2600.000		- Побутове споживання								25402.00		5131.20				Викиди

		Електроенергія, МВт*год																		СО2, %

				17808.000		- Житловий сектор								17808.00		8191.68

		Вугілля, опалення, т																		90.42%		-  Житловий сектор

				8718.949		- Житловий сектор								53011.21		18076.82				7.90%		-  Бюджетний сектор

		Вугілля, гаряча вода, т																		1.20%		-  Транспорт

				1986.032		- Опалення, житловий сектор								12075.07		4117.60				0.48%		-  Вуличне освітлення

		Холодна вода, тис. м³

				610.072		- Житловий сектор								738.19		339.57

												Всього:		109034.47		35856.87

		Бюджетний сектор

		Електроенергія, МВт*год

				357.435		- Бюджет										164.42

		Вугілля, т

				1429.214		- Опалення, бюджет										2963.16

		Холодна вода, тис. м³

				9.188		- Бюджет										5.11

												Σ , т  =				3132.69

		Транспорт

		Дизельне паливо, тис. л

				9.855		- Автобуси										26.31

		Бензин, тис. л

				195.490		- Легкові автомобілі										447.83

												Σ , т  =				474.14

		Вуличне освітлення

		Електроенергія, МВт*год

				417.000		- Вуличне освітлення										191.82

												Σ , т  =				191.82

												Всього, т :				39655.53

		Зменшення викідів СО2

		Житловий сектор								МВт*год		СО2

		Газ, ТЕЦ								416130.52		84058.37		- 0,328 це 32,8% зниження споживання

		Газ, ЧТКЕ								143853.67		29058.44		- 0,328 це 32,8% зниження споживання

								Всього:		559984.20		113116.81

		Бюджетний сектор

		Газ, ТЕЦ								27285.17		5511.60		- 0,55 це 55% зниження соживання

		Газ, ЧТКЕ								21623.28		4367.90		- 0,55 це 55% зниження соживання

								Всього:		48908.45		9879.51

		Транспортна інфрастркуктура

		Електроенергія, МВт*год

		6817.300		- Електротранспорт						340.865		156.80		- 0,05 це 5% зниження соживання

		Дизельне паливо, тис. л

		2912.700		- Автобуси						1456.35		388.85		- 0,05 це 5% зниження соживання

		2265.300		- Легкові автомобілі						1132.65		302.42		- 0,05 це 5% зниження соживання

		Бензин, т

		12.750		- Тролейбуси						7.84		1.95		- 0,05 це 5% зниження соживання

		23082.645		- Легкові автомобілі						14195.83		3534.76		- 0,05 це 5% зниження соживання

		Зріджений газ, тис. л

		2117.000		- Автобуси						664.00		134.13		- 0,05 це 5% зниження соживання

								Всього:		17797.53		4518.90

		Вуличне освітлення

		Електроенергія, МВт*год

		3989.951		- Вуличне освітлення						2792.97		1284.76		- 0,70 це 70% зниження соживання

								Всього:		2792.97		1284.76

		Водопостачання, тис. м³

		19442.200		- Водопостачання						2841.67		1307.17		- 0,36 це 36% зниження соживання

								Всього:		2841.67		1307.17

		Теплогенеруюче господарство

		Газ, тис. м³

		19104.000								186646.08		37702.51		- 19 104,000 тис. м³ - економія

								Всього:		186646.08		37702.51

								Всього:		818970.89		167809.66

								Зниження:				423.17%

		Кількість мешканців (ПОЖ)

				12051

		Кількість мешканців (ЖБК)						Кількість квартир (ЖБК)

				553						214

				282						108

				611						240

				200						144

				231						108

				162						71

				609						251

				329						129

		ЖБК:		2977						1265		2.35		- в одній квартирі

		Всього:		15028						6386		- всього квартир

										150		- кВт електроенергії за місяць

										11494376		- кВт електроенергії за рік
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Диаграмма1



Identification of Expected Decrease of СО2 EMiisions by 2020, tons

2013	

Житловий сектор	Транспортна сфера	 Бюджетна інфраструктура	Вуличне освітлення	34423.89	229.26	1807	456.6	2020	

Житловий сектор	Транспортна сфера	 Бюджетна інфраструктура	Вуличне освітлення	25024.89	87.06	543	296.8	
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						2013		2020





		1		Житловий сектор		34423.89		25024.89

		3		Транспортна сфера		229.26		87.06

		2		 Бюджетна інфраструктура		1807		543

		4		Вуличне освітлення		456.6		296.8

























Визначення прогнозованого обсягу скорочення викидів СО2 до 2020 року, тон

2013	

Житловий сектор	Транспортна сфера	 Бюджетна інфраструктура	Вуличне освітлення	34423.89	229.26	1807	456.6	2020	

Житловий сектор	Транспортна сфера	 Бюджетна інфраструктура	Вуличне освітлення	25024.89	87.06	543	296.8	
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						Викиди		Викиди

						СО2, т		СО2, %

		Вугілля				25157.58		63.44%

		Газ				5131.20		12.94%

		Електроенергія				8547.92		21.56%

		Виробництво холодної води				344.68		0.87%

		Дизпалево				26.31		0.07%

		Бензин				447.83		1.13%

				Всього:		39655.53

								Викиди

								СО2, %

		Вугілля, опалення, житло						45.58%

		Вугілля, гаряча вода, житло						10.38%

		Вугілля, опалення. Бюджет						7.47%

		Газ, побутове споживання, житло						12.94%

		Електроенергія, житло						20.66%

		Електроенергія, бюджет						0.41%

		Електроенергія, освітлення						0.48%

		Виробництво холодної води						0.87%

		Дизпаливо						0.07%

		Бензин						1.13%

								Викиди

								СО2, т

		Вугілля, опалення, житло						18076.82

		Вугілля, гаряча вода, житло						4117.60

		Вугілля, опалення, бюджет						2963.16

		Газ, побутове споживання, житло						5131.20

		Електроенергія, житло						8191.68

		Електроенергія, бюджет						164.42

		Електроенергія, освітлення						191.82

		Виробництво холодної води						344.68

		Дизпаливо						26.31

		Бензин						447.83

						Всього:		39655.53

														Викиди СО2, т

		Газ, тис. м³

				2600.000		- Побутове споживання, житловий сектор										5131.20

		Σ =		2600.000												5131.20

		Електроенергія, МВт*год

				17808.000		- Житловий сектор										8191.68

				357.435		- Бюджет										164.42

				417.000		- Вуличне освітлення										191.82

		Σ =		18582.435												8547.92

		Вугілля, т

				8718.949		- Опалення, житловий сектор										18076.82

				1986.032		- Гаряча вода, житловий сектор										4117.60

				1429.214		- Опалення, бюджет										2963.16

		Σ =		12134.195												25157.58

		Виробництво холодної води, тис. м³

				610.072		- Житловий сектор										339.57

				9.188		- Бюджет										5.11

		Σ =		619.260												344.68

		Дизельне паливо, тис. л

				9.855		- Автобуси										26.31

		Σ =		9.855												26.31

		Бензин, тис. л

				195.490		- Легкові автомобілі										447.83

		Σ =		195.490												447.83

												Всього, т :				39655.53

		Житловий сектор

		Газ, тис. м³												МВт*год

				2600.000		- Побутове споживання								25402.00		5131.20				Викиди

		Електроенергія, МВт*год																		СО2, %

				17808.000		- Житловий сектор								17808.00		8191.68

		Вугілля, опалення, т																		90.42%		-  Житловий сектор

				8718.949		- Житловий сектор								53011.21		18076.82				7.90%		-  Бюджетний сектор

		Вугілля, гаряча вода, т																		1.20%		-  Транспорт

				1986.032		- Опалення, житловий сектор								12075.07		4117.60				0.48%		-  Вуличне освітлення

		Холодна вода, тис. м³

				610.072		- Житловий сектор								738.19		339.57

												Всього:		109034.47		35856.87

		Бюджетний сектор

		Електроенергія, МВт*год

				357.435		- Бюджет										164.42

		Вугілля, т

				1429.214		- Опалення, бюджет										2963.16

		Холодна вода, тис. м³

				9.188		- Бюджет										5.11

												Σ , т  =				3132.69

		Транспорт

		Дизельне паливо, тис. л

				9.855		- Автобуси										26.31

		Бензин, тис. л

				195.490		- Легкові автомобілі										447.83

												Σ , т  =				474.14

		Вуличне освітлення

		Електроенергія, МВт*год

				417.000		- Вуличне освітлення										191.82

												Σ , т  =				191.82

												Всього, т :				39655.53

		Зменшення викідів СО2

		Житловий сектор								МВт*год		СО2

		Газ, ТЕЦ								416130.52		84058.37		- 0,328 це 32,8% зниження споживання

		Газ, ЧТКЕ								143853.67		29058.44		- 0,328 це 32,8% зниження споживання

								Всього:		559984.20		113116.81

		Бюджетний сектор

		Газ, ТЕЦ								27285.17		5511.60		- 0,55 це 55% зниження соживання

		Газ, ЧТКЕ								21623.28		4367.90		- 0,55 це 55% зниження соживання

								Всього:		48908.45		9879.51

		Транспортна інфрастркуктура

		Електроенергія, МВт*год

		6817.300		- Електротранспорт						340.865		156.80		- 0,05 це 5% зниження соживання

		Дизельне паливо, тис. л

		2912.700		- Автобуси						1456.35		388.85		- 0,05 це 5% зниження соживання

		2265.300		- Легкові автомобілі						1132.65		302.42		- 0,05 це 5% зниження соживання

		Бензин, т

		12.750		- Тролейбуси						7.84		1.95		- 0,05 це 5% зниження соживання

		23082.645		- Легкові автомобілі						14195.83		3534.76		- 0,05 це 5% зниження соживання

		Зріджений газ, тис. л

		2117.000		- Автобуси						664.00		134.13		- 0,05 це 5% зниження соживання

								Всього:		17797.53		4518.90

		Вуличне освітлення

		Електроенергія, МВт*год

		3989.951		- Вуличне освітлення						2792.97		1284.76		- 0,70 це 70% зниження соживання

								Всього:		2792.97		1284.76

		Водопостачання, тис. м³

		19442.200		- Водопостачання						2841.67		1307.17		- 0,36 це 36% зниження соживання

								Всього:		2841.67		1307.17

		Теплогенеруюче господарство

		Газ, тис. м³

		19104.000								186646.08		37702.51		- 19 104,000 тис. м³ - економія

								Всього:		186646.08		37702.51

								Всього:		818970.89		167809.66

								Зниження:				423.17%

		Кількість мешканців (ПОЖ)

				12051

		Кількість мешканців (ЖБК)						Кількість квартир (ЖБК)

				553						214

				282						108

				611						240

				200						144

				231						108

				162						71

				609						251

				329						129

		ЖБК:		2977						1265		2.35		- в одній квартирі

		Всього:		15028						6386		- всього квартир

										150		- кВт електроенергії за місяць

										11494376		- кВт електроенергії за рік
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Вугілля

Газ

Електроенергія

Дизпалево

Вугілля
 63,44%

Природнийй газ
 12,94%

Електроенергія
21,56%

Виробництво холодної 
води  0,87%

Дизпалево
0,07%

Бензин
1,13%

Зріджений газ
0,40%
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Уголь, 
отопление,
жилой
сектор
 45,58%

Уголь, горячая вода, 
жилой сектор  10,38%

Уголь, отопление, бюджет
7,47%

Газ, бытовое
потребление, жилой
сектор 12,94%

Электроэнергия,
жилой
сектор 20,66%

Электроэнергия,
бюджет 0,41%

Электроэнергия,
уличное
освещение  0,48%

Производство холодной воды  0,87%

Дизтопливо  0,07%

Бензин  1,13%

Бензин 10,58%

Зріджений газ 
0,40%%

Бензин
легкові автомобілі 13,43%

Зріджений газ 0,20%



Лист3

		



Жилой сектор 
90,42%

Бюджетная сфера
7,90%

Транспорт  1,20%

Уличное освещение
0,48%



		





		






