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1 Summary

CEETI, ESMAP and TRACE

The City Energy Efficiency Transformation Initiative (CEETI) is a 3-year technical assistance (TA)
program led by the Word Bank’s Energy Sector Management Assistance Program (ESMAP). The
initiative helps cities identify, develop and mobilize finance for transformational investment programs in
urban energy efficiency across sectors of municipal energy.

This report presents the key findings of the application of the Tool for Rapid Assessment of City Energy
(TRACE) and the Energy Efficiency assessment for the city of Kyiv.

Process of the Energy Efficiency Assessment and Structure of the Report

The purpose of the EE assessment is to analyze the performance of areas of municipal energy, to
prioritize areas of intervention and develop a set of energy efficiency measures which will provide the
framework for the follow-up Energy Efficiency Program of the city. The process is accompanied by active
communication with the city stakeholders to confirm the results of the analysis and generate ownership.

The process of the Energy Efficiency Assessment commenced with the City Background
compilation of related data and information from the City Authority of Report
Kyiv as well as utilities of municipal services. Data collection and

interviews with stakeholders took place in November — December

2014. The results have been documented in the City Background

Report. Key Performance
B _ ) _ Indicators

Out of that report the Key Performance Indicators for the city of Kyiv

have been calculated and aggregated into the TRACE model.

The benchmarking component of the TRACE tool enables the

comparison of energy performance with other peer cities of similar Benchmarking
characteristic. From this “Relative Energy Intensity” a rough estimate of

the theoretical energy efficiency potential in each sector has been

derived. > Chapter 3.

Additional factors for the prioritization of the target sectors are the Sector Prioritisation
spending for energy and the City authority level of control in terms of (draft)
budget control, regulatory and enforcement power. > Chapter 4.

A long list of possible energy efficiency recommendations have been

collected from various sources and interviews. The preliminary Catalogue of EE
evaluation leads to a set of Energy Efficiency recommendations by recommendations
sector. > Chapter 6, 7 and 8,

Key sector features and challenges together (Chapter 5) with the EE

potential analysis have been presented and discussed at the DECISION
DECISION WORKSHORP in February 2015. Decision makers of the city WORKSHOP
and utilities agreed on the conceptual and integrated approach and

confirmed the intervention areas for the EE program.

The present energy efficiency assessment report reflects the decisions
of the workshop with key energy stakeholders of the city with
confirmation of the sector priorities and a refined list of EE measures.

EE Assessment
report

Energy efficiency targets

The city joined the European initiative “Covenant of Mayors” in 2011, but the preparation of a Sustainable
Energy Action Plan (SEAP) is pending.

Targets, which have been defined in the Municipal Energy Plan 2012-2016 (elaborated in 2012), are the
lowering of CO, emissions by 20% by 2020, reducing primary energy consumption by 10% and an
increase use of renewable energies by approx. 1%.

frfepdAnesnenl sy Kyjy - City Energy Efficiency Report Page 1
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City background — energy consumption

Kyiv's primary energy consumption amounts to 48,190.7 GWh in 2013 with the highest share with natural
gas of almost two thirds. The majority of gas is utilized for the generation of power and district heat for the
distribution to various end consumers.

The residential sector is the largest energy consumer with more than 50 % of the city’s final energy
consumption as it is typical for all Ukrainian cities. This is followed by the private transport sector at 22%
and the industry and commercial sector (including other buildings) at 16%.

Final energy consumption under direct control by the city is 2,349 GWh (5.8%) out of 40,179 GWh.

Figure 1: Share of Final Energy Consumption by sector in %

Non-municipal public
buildings

Private Transport
26,1%

Industry
9,4%
Public Transport
1,2%
Waste management
0,2% . .

Municipal Buildings
3,3%

Water/ Waste

water

0.9% Street Lighting

0,2%

City background — budget and energy spending

Kyiv, the capital of Ukraine had a population in
2013 of 2,868,700 inhabitants and is Figure 2: Share of spending for energy, in

economically  based on the  sectors mijllion USD in the year 2013
manufacturing industry, trade and services.

The municipal budget amounted to 2,889 million ; Public

. - - - ter; 26,8
USD in 2013 with approximately 1,914 million Potable *T7 Transport
USD spent on energy municipal services for Water; ation;
public transport, public buildings, street lighting, 28,2 0L e

waste, water supply and waste water disposal.
The overall GDP in Kyiv was 36,402 million
USD with 3,362 million USD (9%) spent on power;_/

energy. 1.102,5
Major segments of energy spending like power

(33%) and private vehicles (42%) are not under
the control of the City Administration.

Vehicles;
1.447,7

Energy Spending for Municipal sector facilities o
(municipal public transport, municipal buildings, District
street lighting, waste, water and waste water Heating; Stron Municipal
services ) amount to 214 million USD in 2013, 598,1 Ligrr]ﬁﬁg- Buildings
out of which more than 55% are spent for the 35 11198
energy supply of municipal buildings. Those 120 :
million USD make a share of 4.1 % of the

annual municipal budget.
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Even if the energy consumption in the sectors under direct control by the city administration is only 6% of
the total city wide energy consumption the intervention in EE measures in those sectors is important for
the city and for the city government.

First, because saving energy in those sectors will directly lead to the reductions of energy costs and
reduce municipal budget spending or governmental subsidies. This in particular true for the expected
perspective of drastic increase of energy cost, where investments in energy saving will counteract against
consequent raise of end user tariffs and the risk of non-affordability of energy or services.

Second, EE investments in those sectors will have long-term and sustainable influence on some citywide
sectors, such as (i) reduction of fuel consumption in private transport, due to the modal shift of transport
towards lower specific energy consuming public transport, and (ii) reduction of energy consumption in the
residential sector due to improved heat supply and consumption based billing at cost covering tariffs.

Third, investments in energy saving in urban infrastructure and facilities are well visible for the population
and thus contributing to the public awareness on (i) resource saving, (ii) improvement of public services
for the population, and finally (iii) on Ukraine’s return to a sustainable growth path by right decisions for
investments.

Benchmarking of Energy Performance of Kyiv

The benchmarking component of the TRACE tool is intended to assess the energy performance of the
city compared to other peer cities. The application of TRACE delivers a set of 27 Key Performance
Indicators (KPI) for the city of Kyiv.

Details of the benchmarking of Kyiv’'s KPIs are provided in Chapter 3 , while the following table provides a
summary of observations by sector.

Table 1: Summary benchmarking of KPIs of Kyiv with selected peer cities

Comparison of Theoretical
Sector Selected KPI Performance with better EE
performing cities potential
Annual Primary energy 55 73 Medium performance
consumption per o Peer cities: Skopje, 50%
) ) . MJ/capita . ;
City wide capita Sarajevo and Bratislava.
energy Annual Primary ener 4.77 Low performance
consumption pB(/er GD%y MJ/USD Peer cities: Vienna, 50%
GDP Warsaw and Paris
] Specific energy 0.4MJ/ Medium performance
Public : : - 35% to
Transport consumption of Public  passenger Peer cities: Belgrade and 50%‘;
Transport km Sarajevo
Medium performance
Annual Waste Approx. 400 P it P - Sofi d 250
Solid Waste production kg/capita Sﬁggjcel Ies: Sofia an
Solid Waste recycled 17% Low performance 50-70%
Energy Density of 0.66 Low performance Peer
Water supply Potable Water kWh m3 cities: Banja Luca or 50%
and waste Production ( © Vienna.
water Energy Density of 0.73 0
Wastewater Treatment kWhe/m3 Lowest performance 20-60%
Low performance: Peer
District Heat E:f\l/t/cl)ﬁss from DH 18-19% cities: Tallinn and cities in 50%
Western Europe
Annual Electricit Low performance
Street lighting (1 o4 per itroad 38 KWhdm  Peer cities: Thilisi or 50%
Vienna
Municipal
public Annual Heat 186 2 Lowest performance 50-60%
oo Consumption kWhgy,/m
buildings
frfepddnennentelCvmewr Kyjy - City Energy Efficiency Report Page 3
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The benchmarking demonstrates that the majority of performance indicators rank low (unfavorable) in
terms of specific energy consumption, in particular for the sectors:

* heat consumption in public buildings,

* energy density for potable water production and waste water treatment,
» specific energy consumption for street lighting,

» specific energy consumption of the public transport fleet

» specific energy losses for heat distribution and

+ Cross-sector: preprimary energy consumption per GDP and per capita,

This indicates a theoretical energy saving potential for the above sectors and KPlIs is in the range of 30
to 50%.

Additional potentials for increase of the city performance are with the reduction of waste volume per
capita and an increase of the share of waste recycling.

City authority Control

Due to various legal and regulatory frameworks and various types of ownership the City administration
has different levels of control and degree of influence on end consumers of municipal energy and utilities.
This relates to budget control, regulatory and enforcement power.

The CA remains in full control over the sectors of municipal public buildings and street lighting.

In addition the CA retains a certain degree of influence on the end energy consumer sectors of waste
management and public transport, and limited influence on the sectors water supply and wastewater and
district heating (due to ownership structure).

Table 2: Kyiv City authority’s level of budget control and enforcement power on urban
infrastructure sectors™ energy consumption

City Administration authority level of power
Szt Regulatory Budget control LAIENES Elie
enforcement
Public buildings HIGH HIGH HIGH
Street lighting HIGH HIGH HIGH
Public transport HIGH MEDIUM HIGH
Waste HIGH MEDIUM HIGH
Potable water supply LOW MEDIUM MEDIUM
Wastewater LOW MEDIUM MEDIUM
District heating LOW LOW MEDIUM
Power supply LOW LOW LOW
Gas supply LOW LOW LOW
Private transport LOW LOW LOW
Residential buildings LOW LOW MEDIUM

Prioritized sectors and main priorities;
Sectors found to warrant a prioritized analysis are very much determined by the

v theoretical energy efficiency potential - “Relative Energy Intensity”
v level of spending for energy in the sector of municipal energy and
v the City authority’s level of control

Telforkepd anenmencicvmes Kyjy - City Energy Efficiency Report Page 4
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The Priority sectors for Energy Efficiency Intervention are (in priority order):

\
> STREET LIGHTING >
‘_E_-_E_-_E_-_E_-_E_-_E_-_E_-_E_-_E_-_E_-_E_-_E_-_E_-_,
p PUBLIC TRANSPORT :>
;-_::'-:'.-_:'.-_:'.-_:'.-_::::::::::::::::::::::::
} DISTRICT HEATING )
;-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_'L
,‘, WATER & WASTE WATER :;
;:::::::::=======::::::::::::::::::::::::
e SOLID WASTE Y
V‘E——-EE‘E'—‘E'—‘E'—‘E'—‘E'—‘E'—‘E'—‘E'—‘E'—‘E'—‘E——-\

b 2 CITY ENERGY MANAGEMENT >

‘--------------------------,

Cross sector priority

Final energy consumer sectors which are controlled by individual or commercial entities are not
considered in the TRACE assessment, as the City Authority has no control and influence on their energy
performance or energy budget spending. At this point, the following sectors are set aside and not pursued
further, as they are individual or commercial controlled:

» Private vehicles

+ Power and Gas supply

+ Commercial sector/buildings

*  Public, non-municipal buildings
* Residential sector

* Industrial sector

This does not necessarily mean that no energy efficiencies are to be developed in these sectors. It simply
indicates that, when compared to other sectors, they are unlikely to produce as compelling energy
efficiency savings potential or are unlikely to be achievable by the CA.

Consideration of ongoing and committed investment programs and plans

The city of Kyiv and its utilities are implementing currently a number of investment programs funded by
own resources and by international donor programs, such as:

In the municipal building sectors:
- Project “Energy efficiency in Kyiv budgetary institutions" supported by NEFCO and grant E5P

Fund;

- Project «Municipal Energy Reform in Ukraine" supported by USAID,;

- Project: “Performance Contracting of Energy Efficiency Measures in Kiev Public Buildings,
supported by NEFCO, Kiev City, E5P, USAID and Sida;

In the water supply sector
- Project "Urban Infrastructure 2" Modernization of water supply and sewerage system supported

by IBRD

The results and experience of those projects need to be considered for the planning and implementation
of future EE measures in order to avoid overlapping, improve concepts and build on capacities.

The City of Kyiv has elaborated a comprehensive Municipal Energy Plan for 2012 to 2016. The city
Administration of Kyiv has established the Kyiv Investment Agency which is proactive in developing EE
investment projects. The EE investment recommendations of these plans have been screened and
incorporated into the list of EE recommendations for the follow-up EE Transformation program.

it ozw Kyiy - City Energy Efficiency Report Page 5
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In addition, the City Administration of Kyiv is developing in the frame of its obligations under the Covenant
of Mayors Initiative a Sustainable Energy Action Plan (SEAP). The interrelation with the SEAP in both
directions, a) the recommended EE measures can provide conceptual direction for the more detailed
analysis in the SEAP and b) the general tendencies of the SEAP should be in line with the sectors and
recommended EE measures to follow.

EE measures recommended for analysis in the EE Transformation Program

Based on the above justification of sectors, the discussion and preliminary decision at the Decision
Workshop the list of EE measures comprise in total 33 EE measures, of which 25 are investment
measures.

Recommended EE investment measures are categorized in short-term and long-term measures

according to their preliminary implementation period, until 2020 and after 2020.

A) Short term EE Investment measures: Implementation period 2016 to 2020

Title Components, extend Indicative Preliminary EE
costs
Municipal Public Buildings (PB)
Retrofit Program / thermo- Total approx. 1,560 facilities Approximately | Annual savings of
modernization of Municipal including building shell, piping, 650 million up-to 830 GWh,
educational, medical and other | including IHS on demand uUsD primary energy
facilities no EE on electricity consumption natural gas saving
including heat, pumps, biomass, | Approximately | Annual savings of
Renewable energy individual solar heating for selected, for 100- 245 200 to 450 GWh,
heat generation for municipal appropriate buildings according million USD primary energy
education and medical to demand, natural gas saving
facilities To limited extend, only if DH
supply is not appropriate
Street Lighting (SL)
Approx. 130,000 bulbs, including | Up to 43 Annual savings of
Street Lighting Audit and public space lighting on demand | million USD up to 25 GWh,
Retrofit Program (replacement | Step-by-step rehabilitation of electricity
by high performing bulbs) lighting poles to enable
application of LED technology
Municipal Public Transport (TM)
Details in EE transformation Up to 4 million | Annual savings of
Renovation of trolleybus fleet program UsD up to 14 GWh,
electricity
Modernization of metro indoor Details in EE transformation Up to 1 million | Annual savings of
lighting systems program uUsD up to _1_GWh,
electricity
Details in EE transformation Up to 1 million | Annual savings of
Renovation of tramway fleet program usD up to 3 GWh,
electricity
Extension of program for High | Limited extension, test phase of | n/a
performing traction systems innovative technology
for Metro trains (asynchronous
drives)
District Heating (DH)
Installation of Individual heat For approx. 5,500 residential Approximately | Annual savings of
substations and Heat meter buildings , including SCADA and | 330 million up-to 1,500 GWh,
(IHS) automatic balancing system UsD gas saving
Boiler Houses reconstruction Total approx.. 170 boiler houses | Approximately | Annual savings of
and rehabilitation Program 80 million USD | up-to 125 GWh,
including fuel switch for heat gas
generation - gas to biomass
(partly, small units)
Installation of economizer 5 units for boilers Appr(_)ximately Annual savings of
. . 18 million USD | up-to 220 GWh,
units at boiler-houses gas
Reduction of power assumption: 53 units for circuit Approximately | Annual savings of

Too| for Rapid Assessment of City Energy
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Title Components, extend Indicative Preliminary EE
costs
consumption for DH system; pumps and fans and 6 pumping | 40 million USD | up-to 70 GWh,
Pumping station stations electricity
reconstruction including controls and VSD,
hydraulic couplings at boiler-
houses;

Waste-to-Energy Project one additional module of 50% Approximately | n/a
Extension of the waste capacity including flue gas 40-80 million
incineration plant "EHepris" cleaning UsSD
Water & Waste Water (WW)
Extension of the use of waste | EE/RE project at WWTP Approximately | Annual savings of
water of sludge for combustion | Bortnichi including sludge 25 million USD | up-to 50 GWh,
and heat generation utilization electricity
Improve Efficiency of Pumps 1 pumping station of Desna Approximately | Annual savings of
and Motors in water supply (level-2) 2 million USD up-to 1.5GWh,
system (Desna water station) electricity
Active Leak Detection and n/a n/a n/a
Pressure Management
Program for potable water
system
Installation of mini hydro n/a n/a n/a

power plant at outlet of WWTP

Solid Waste (WS)

Intermediate Transfer Stations

Construction of 2 facilities,

In the range of

Annual savings of

including sorting, recycling capacity to be analyzed 100-200 up to 20 GWh,

' million USD diesel
Waste Vehicle Fleet limited extend for municipal Up to 80 Annual savings of
Maintenance Audit and trucks, and including a waste million USD up to 12 GWh,
Retrofit or replacement route optimization diesel

Program including Fuel
Efficient Waste Vehicle
Operations training

B) Long-term EE investment measures: Implementation period

2020 to 2025

Title Components, extend Indicative Preliminary EE
costs
Street lighting
Street Lighting timing, Step-by-step rehabilitation of n/a n/a, up to 10%
dimming and management power supply network to enable savings
Program, integration of control, timing and dimming
SZ?S rlrl]ltzggnpgfl : Sleocftrécl_supply Limited extend , for selected
(wiring, switches) in order to streets only
enable control (
Municipal public transport
Replacement of municipal n/a Up to 80 Annual savings of
diesel bus fleet to hybrid million USD up to 20 GWh,
(diesel/electric) diesel
Public Transportation Limited to test phase with Upto 13 Annual savings of
Development with innovative electric busses million USD up to 4 GWh,
vehicles diesel
Promotion of Public Transport, | Comprise wide range of Up to 1 million | Annual savings of
increase attractiveness investment activities, not only usD up to 100 GWh,
targeting to lower private EE gasoline at
motorized transport mode individual
transport

District Heating
Installation of Waste-to- Extension of the waste Approximately | Annual savings of
Energy incineration plant of incineration plant "EHepria" 240 million up-to 200 GWh,
capacity of 0.4 M t/a (50-80 Assumption on capacity 400.000 | USD gas

for Rapid Assessment of City Energy
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Title Components, extend Indicative Preliminary EE
costs

MW) for heat generation and tons of waste/yr
feed-in to KE network
District heating network Up-to 540 km DH distribution Approximately | Annual savings of
rehabilitation, pipeline network 380 million up-to 570 GWh,
replacement UsD gas
Water&Waste water
Heat pump system for heat Up to 100 MW heat generation n/a n/a
generation from sewage water | capacity
at WWTP

C) Short term NON-INVESTMENT MEASURES: Implementation pe

riod 2016 to 2020

Title Components, extend Indicative Preliminary
costs EE
Municipal Public Buildings (PB)
Energy Audits and feasibility study | Audit program for 1,500 Approx. 3 Results in PB -
for Municipal educational, medical | buildings million USD 02
and other facilities
Waste management
Development of comprehensive for the cycle of transport, use, | Approx. 1 n/a
concept and solutions including recycling dumping (separate million USD
Waste Infrastructure Planning container sorting)
Municipal Energy Management
Awareness raising and EE events, competitions, awards, In the range of | n/a
promotion programs for all sectors | print media, media campaigns | 1-2 million
(water, energy, waste reduction) USD annually
Institutional and Capacity building Establishment of Municipal Approx. 0.5 n/a
program Energy Agency million USD
Establishment Energy Continuation of EE Municipal start-up and 1
Management system including task force million per
Monitoring and Verification (target annum
tracking)
Municipal Building Inventory, Details in EE transformation Approx. 2 Results in PB -
Benchmarking and Energy program million USD 02
Performance Monitoring Program
in municipal buildings
Technical guideline and procedure | comprising e.g. life-cycle cost In the range of | n/a

for equipment and service
purchasing and granting
concessions,

assessment, Performance
Standards for private bus
operators, Procurement for
New Street Lights, equipment
in public facilities, standards
for new building construction;
Mandatory Building Energy
Efficiency Codes for Existing
and new Buildings

0.5-1.5 million
usD

Preparation of Energy Performance

preparatory energy audits,

In the range of

Resulting from

contracting , preparation of tender documents 0.5 million investment
contracting frame and USD annually | projects
procurements of ESCO services

EE Strategy and investment plan Details in EE transformation In the range of | Resulting from
resulting in Capital investment program 0,2 million investment
planning UsD projects

for Rapid Assessment of City Energy
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Energy Efficiency Recommendations Matrix

First costs

< 10 million USD

> 10 million USD

Renovation of trolleybus fleet

Modernization of metro indoor lighting systems

Renovation of tramway fleet

Improve Efficiency of Pumps and Motors in water supply system

water system
Installation of mini hydro power plant at outlet of WWTP

rehabilitation of electric supply system and Poles of SL
e Energy Audits and feasibility study for Municipal facilities
Infrastructure Planning

e Awareness raising and EE promotion programs for all sectors
e Institutional and Capacity building program

< 10 GWhlyear
[ ]

Verification
Monitoring Program in municipal buildings

and granting concessions,
e Preparation of Energy Performance contracting

Active Leak Detection and Pressure Management Program for potable

e Street Lighting timing, dimming and management Program, integration of
e Heat pump system for heat generation from sewage water at WWTP

Development of comprehensive concept and solutions including Waste

e Establishment Energy Management system including Monitoring and
e Municipal Building Inventory, Benchmarking and Energy Performance

e Technical guideline and procedure for equipment and service purchasing

o EE Strategy and investment plan resulting in Capital investment planning

Extension of program for High performing traction systems for Metro trains
Public Transportation Development with innovative vehicles

Promotion of Public Transport, increase attractiveness targeting to lower private
motorized transport mode

Primary Energy Saving Potential

> 10 GWhlyear

Retrofit Program / thermo-modernization of Municipal educational, medical and
other facilities

Renewable energy individual heat generation for municipal education and
medical facilities

Street Lighting Audit and Retrofit Program

Installation of Individual heat substations and Heat meter (IHS)

Boiler Houses reconstruction and rehabilitation Program including fuel switch for
heat generation - gas to biomass

Installation of economizer units at boiler-houses

Reduction of power consumption for DH system; Pumping station reconstruction
Waste-to-Energy Project Extension of the waste incineration

Extension of the use of waste water of sludge for combustion + heat generation
Waste Vehicle Fleet Maintenance Audit and Retrofit or replacement Program
including Fuel Efficient Waste Vehicle Operations training

Replacement of municipal diesel bus fleet to hybrid

Installation of Waste-to-Energy incineration plant

District heating network rehabilitation, pipeline replacement

lletedmemendicvses Kyjv - City Energy Efficiency Report
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Pe3ome
CEETI, ESMAP ma TRACE

IHiyiaTMBa eHeproedekTMBHOI TpaHcdopmauii mict (CEETI) - ue NpoekT TexHi4yHoi gonomoru, siKui
iHaHcyeTbca CaiToBUM bBaHkom npoTarom 3-x pokiB B pamkax [lporpamu CnpusiHHS ynpasniHHIO
eHepreTudyHuUM cektopom (ESMAP). [HiuiaTBa pgonomarae Mictam BU3HA4MTK, po3poduTM Ta
MoOinisyBaTn piHAHCOBI pecypcu O CTBOPEHHS IHBECTULIMHUX nporpaM TpaHcdopmauii MiCbKoi
eHepreTNYHoi epeKkTUBHOCTI Y MyHILMNaNbHUX CEKTOpaXx.

Y ubOMYy 3BiTi NpeACcTaBneHi OCHOBHI pe3ynbTaTu 3actocyBaHHa Moaeni Ans WBUAKOI OLiHKM eHepreTukm
micta (TRACE) Ta ouiHka eHeproedekTuBHOCTI micTa Kuesa.

lpouec ouiHku eHep2oeghekmuesHoOcmMi ma cmpykmypa 38imy

MeToto 3BiTYy 3 OLUHKM e€eHepreTu4Hoi €eqEKTMBHOCTI MicTa € aHania noTeHuiany egeKkTUBHOCTI
MYHIUUNanbHUX rany3emn, siki CNoXMBalTb eHEepreTUdHi pecypcu, obpaHHA NPIOPUTETHUX HaMpPsSIMKIB X
AisiNbHOCTI Ta po3p0o0NeHHS KOMMIEKCY 3axoAiB LIOAO MiABULLEHHS TX eHepreTM4Hoi eqPEeKTUBHOCTI, SKi
OyayTb CNyXUTU OCHOBOK ANSA nodanbluoi po3pobku lNporpamyn eHepreTMyHOi TpaHcdopmadii micta.
[Mpouec cynpoBOOAXKYETbCSA aKTMBHWM  CMINKYyBaAHHSAM i3 3alikaBreHUMM CTOpoHaMu MicTa, Ans
nigTBEPKEHHST pe3ynbTaTiB aHanidy, 3MiLlHEHHS JOBIpU Ta B3aEMOii.

lMpouec oOuiHKM eHeproedeKkTMBHOCTI MicTa noyascsa i3 36opy 3BiT 3 BUXiAHOTO
HeobXxigHWX AdaHux Ta iHdopmauii BiA KWiBCbKOI MICbKOT Aep)KaBHOT CcTaHy MicTa
agMiHicTpauii Ta KOMyHanbHUX NignpuemcTs. 3ycTpidi 3 3auikaBneHMmm

cTopoHamm (iHTepB'to) Biabynuca B nuctonagi - rpyaHi 2014 poky. 3

pesynbTatamu aHanisy BUXiQHOro CTaHy MiCTa MOXIMBO O3HANOMUTUCH

y 3BIiTi. .
Knto4yoBi mokasHUKm
BuxigHi gani 6ynun 3actocoBaHi Anst po3paxyHKy Kro4YOBUX MOKa3HUKIB eEeKTUBHOCTI

egeKTMBHOCTI MicTa KueBa, siki notim 6ynu BHeceHi o TRACE mogeni.

Takuii komnoHeHT mogeni TRACE, gk ©6eHyMapkiHr, O03BONsie 3a
aHarnoriMHUMKN XapakTepUCTUKaMM MOPIBHATU MOKA3HUKN eHepreTU4Hol
€(EeKTMBHOCTI MiCTa, SIKe AOCNIMKYETLCS, 3 MOKA3HUKAMM IHLLMX MICT -
etanoHiB. KomnoHeHT «BigHocHa eHepreTuyHa eeKkTMBHICTbY
[03BOMMB  3pobutyn  rpyby  OUiHKY noOTeHuiany eHepreTuyHoi
edeKTUBHOCTI KOXXHOro cekTopy. - [naea 3.

BeHumapkiHr

HopaTtkoBo 6ynu BU3HAYeHi NpiopuTeTH LiNbOBMUX CEKTOPIB, BUTPaTW Ha
€eHeprito Ta piBeHb MOBHOBaXeHb BNagu MiCTa, SKUW BKrOYae
OlOMKETHUN  KOHTPOSNb, PEryrioBaHHA Ta MNPMMYCOBUMIA BMMMB Ha (NpoexT)
CMOXMBaHHS eHepreTUYHUX pecypcis. > nasa 4.

[NpiopiTeTn cekTopis

PekomeHpauin 3 eHepreTUyHoOl edqeKTUBHOCTI, SKi copmMoBaHi Yy

A0Bruii nepenik, 6ynn oTpuMaHi 3 pisHWUX [HKepen, B TOMY 4uchi 3 KaTanr pekomeHnaaLiit
iHTepB't0. 3a NonepeaHbLOI OLIHKOK CTBOPEHO KaTarnor pekomeHaauin 3 eHepreTUIHoi
3 eHeproedeKkTUBHOCTI 3a cekTopamu—> [Naea 6, 7 1a 8 e(eKTUBHOCTI

KniouoBi xapakrepucTuku, HasiBHi npobrnemu cektopie ([nasa 5) Ta
aHani3 noteHujiany eHepreTM4HOI edPeKTUBHOCTI Bynu npeseHToBaHI Ta
obrosopeHi Ha poboyomy cemiHapi y niotomy 2015 poky. Micbka Brnaga

Ta KOMYyHanbHi NignpMeMcTBa MiCTa SOMOBMITMCS NPO KOHUEeNTyarnbHUN Po6ouin cemiHap
i KOMMnnekcHWn nigxig 'y pospobui [porpamu  eHepreTU4Hol

€(EeKTUBHOCTI.

Llen 3BiT 3 OUiHKM eHepreTU4HOi edpeKTUBHOCTI BigobpaXkae pilleHHsI

poboyoro cemiHapy, sikui Oyno nNpoBeeHO 3a Y4acTi KITHYOBUX 3BIT 3 OLiHKKU
3auikaBneHnx CTOPIH Big MicTa, ki nonepeaHbLO NiATBEPAMIIN rany3eBi €HepreTn4Hol

npioputeTM Ta MEpernsHynM  pekomeHdauii 3  eHepreTuyHoi ecpexTuBHOCTI MicTa

€(EeKTMBHOCTI 3i CMIUCKY.

Lini eHepeemu4Hoi eghekmusHocmi

MicTto ponyuunocs go iHidiatmem €sponencbkoro Cotody «Yroga mepie» B 2011 poui, ane nigrotoBka
MnaHy cTanoro eHepreTMYHOro PO3BUTKY TiNTbKN OYIKYETBLCSI.

Tellorfepd Anenmen G Eewr Kysjy - City Energy Efficiency Report Page 10
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Lini, aki 6ynn BM3Ha4Hi y Micbkomy eHepreTuyHoMy nnai (po3pobnenuinn y 2012 poui), Lue 3HWKEHHS
emicii CO, Ha 20% go 2020 poky, CKOPOYEHHSI CMOXMBAHHA MepBUHHOI eHepril Ha 10% Ta 36inbleHHS
BVMKOPWCTaHHS BiJHOBIIOBaNbHOI eHeprii npnbnusHo Ha 1%.

BuxidHutl cmaH Micma - crno)ueaHHs1 eHep2emu4YHUX pecypcie

Y 2013 poui KinbKicCTb CNoXutoi nepBuHHOT eHepril ctaHoBuTb 48 190,7 BT'roa, 3 gakoi 2/3 cknapae
CMOXMBaHHS NPUPOAHOro rasy, binblua YacTka AKOro BUKOPUCTOBYETLCA HA BUPOOHMLITBO €NEKTPUYHOI Ta
TENnoBOI eHeprii ANg KiHLEBUX CNoXMBayiB.

XKutnosum cektop € HanbinbwMM cnoxuBayem eHeprii - 6nu3bko 50%, WO XxapakTepHo Ans BCixX
YKpaiHCbKMX MICT, 3a HUM MAYTb CEKTOP MPUBATHOIO TpaHCNopTy - 22%, NPOMMUCHOBICTb Ta KOMEpPLiAHUA
cekTop (iHwWi Oyaieni BKNOYHO) -16%.

KiHueBe cnoxuBaHHA eHepreTUYHUX Pecypcis, Ha sike MiCTo Mae 6e3nocepeaHin BNNMB, cTaHOBUTL 2 349
Bt-rog (5,8%) 340 179 BT-roa.

PucyHok 3: KiHyeee cnoxxueaHHs1 eHepaii Micmom 3a 2013 pik

Bigxoau pomaacbkuit
0,2% TpaHcnopT
1,2%

BopgonocTtayaHHs Ta
BOAOBIOBEOEHHS
0,9%

BynuyHe ocBiTneHHA
0,2%

IHWi cekTopa
Byaisni micbkoro 80,7%
oromxeTy

3,3%

BropxeTHi GyaiBni
(He micbkoro

GroaxeTy) yaIBnl
3,3% (KomepuinHi)
11,4%

BuxidHutli cmaH micma - Bumpamu micbko20 6r00xemy ma micma 8 UisloMy Ha eHepeiro

Micto KuiB — ctonuus YkpaiHu. HaceneHnHs y

2013 poui cknano 2 868 700 oci6. Po3ssunHeHa

PucyHok 4: Bumpamu Ha eHepeiro, 2013,

MPOMUCIIOBICTb, ranysi OGCryroByBaHHS Ta  minbiioHu donapie CLUA

Toprieni.

Micbkun 6rogxet y 2013 poui Hanidysas 2 889 Bogosinse E:Fﬁ;"_f’g;

MinbroHiB ponapis CLUA, 3 skoro npubnmsHo DeHH; 26.8 1%

1914 wminbioHie 6ya0  BUKOPUCTAHO  Ha 0.8%

eHeprosabesneyeHHss CeKTOpiB POMaACLKOro Binxon; EnekTpoe
TpaHCMopTy, rPOMaAChKMX ByaiBenb, BYNMYHOIO 0.2% epri; 102.5

OCBITINEHHS, BOJOMNOCTa4YaHHS Ta
BOAOBIABEAEHHS, TMOBOMKEHHS 3 TBEpAUMMU
nobytoBuMy Bigxodamu. 3aranbHU BaroBuN
Micbkun npoaykt Knesa cknas 36 402 MinbrioHu
ponapis CLUA, ge 3 362 minbiioHn (9%) Gyno
BUTPaAYEHO Ha eHeprolabesneyeHHsi.HanbinbLui
CMOXMBaYi EHepreTUYHUX pecypciB - CeKTopu
enekTponoctayaHHss  (33%) Ta npuBaTHUN
TpaHcnopT  (42%), He 3HaxogdATbCcA  Mig
KOHTpOMeM MiCbKOi Briagu.

J Vi

Tool for Rapid Asse:

ent of City Energy
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33%
Mpomapcbk
num
TpaHcnopT
1%; 30.1

Byaisni
MicbKoro
GropxeTy
3%; 119.8 Cu
LeHTpa
BaHoro
TennonocTt

avaHHs;

598.1
18%

BynuuHe
OCBITNEHHsA

Page 11



ENERGY EFFICIENCY TRANSFORMATION IN UKRAINIAN CITIES

Butpatu Ha eHeprosabesneyeHHa MyHIUUNAnNbHUX CeKTopiB (MICbKUA TFpOMaACbKMA  TPaHCMopT,
rpomagchki 6yaieni, BynuyHe OCBITNIEHHS, NOOYTOBI BiAXOAM, BOAOMOCTA4YaHHSA Ta BOLOBIABEOEHHS)
cknanu 214 wminbrioHie gonapie CLA y 2013 poui, 3 skux 55% ©Oyno BuTpaveHo Ha 3abesneveHHs
€HepreTMYHUMK pecypcamm rpomagcbknx GrompkeTHUx Oyaisenb. Li 120 minbioHie gonapis CLUA
cknaganu 4.1% Big MiCbkoro GrOoKeTY.

HaBiTb SKLLO CNOXMBaHHA eHepril B cekTopax, siKi 3HaxoaaTbes nig 6esnocepeHiM KOHTPOMem
AOMiHicTpauii MicTa, CTaHOBUTb BCbOro nuue 6% Big 3aranbHOro CNoXXuUBaHHA eHeprii B LifloMy
no MiCTy, BNPOBaIKEHHS 3ax0iB 3 eHepreTUYHOT edheKTUBHOCTI B LIMX CEKTOpax, Mae Baxnuee
3HaYeHHa A8 MicTa i 4ns MiCbKoro ypsaay.

Mo-nepwe, ekoHOMiIA eHeprii B uUMX cekTopax ©OesnocepeaHbO Mpu3BeAe OO0 3HUKEHHS
€HEpPreTMYHNX BUTPAaT i CKOPOYEHHST MICbKMX BUOATKIB OooKeTy um gepxaBHux cybeugin. Lle,
30KpeMa, BiAHOCUTLCA OO0 OYiKyBaHOro Pi3Koro 36inblLUeHHA BapTOCTi eHeprii, Ae iHBecTuuii B
eHepro3bepexeHHs OyayTb NPOTMAIEID MiABULIEHHIO TapudiB ANs KiHUEBUX CMOXMBaYiB i
PU3NKy BTPaTW AOCTYMHOCTI eHeprii abo nocnyr.

Mo-gpyre, IiHBecTyBaHHA 3axO4iB 3 eHepro3bepexxeHHs B LUMX CEKTopax MaTume
AOBrOCTPOKOBMI i CTiMKM BMAMB Ha fdesiki 3aranbHoMicbki cekTopu. Lle (l) ckopoueHHs
CMOXWBAHHA Nanuea MpMBaTHUM TPAHCMOPTOM 4epe3 nepeposnoin BUAIB TPaHCMOPTHUX
nepeBe3eHb Yy HaNpsMKy CrOXMBAHHA Oinbll  HU3bKOI MUTOMOI  eHeprii  rpomMaacbKum
TpaHcnopTtom, (lI) 3HWXKEHHsI CMOXMBaHHA €Heprii B >XUTIIOBOMY CEKTOpi y 3B'A3Ky 3
NONIMNWEHHAM CUCTEMM TENNONOCTaYaHHS | Tapudikauil.

Mo-TpeTe, iHBECTULIT B eHepro3depexeHHs1 MiCbKOi iIH(ppacTPyKTypu NOMITHI HACENEeHHIo i TUM
caMuM CnpusloTb NiaBULLEHHIO o06i3dHaHocTi rpomaackbkocTi npo (1) pecypcosbepexeHhsi, (l1)
MONIMWEHHA HaOaHHA AepXXaBHUX NOCAyr ANnA HacenedHs, i, Hapewri, (lll) cnpsamyBaHHS
YKpaiHn Ha LWNax CTIKOro 3pOCTaHHA LUAAXOM NPUAHATTSA NpaBUSTbHUX PilUEHb ANS 3anydeHHs
iHBECTMLIN.

BeHnuymapkiHe eHepeemuyHoi eghpekmusHocmi micma Kueesa

BeHumapkiHr 403BONSAE NOPIBHATU EHEPreTUYHY ePeKTUBHICTb MicTa KMiB 3 iHLLMMK MicTamu - eTarioHamu
Ha OCHOBI 27 KNIOYOBUNX NOKa3HWUKIB €hEKTUBHOCTI.

HeTtanbHo npouec 6eHumapkiHry micta Kueea poarnaHyTo y [nasi 3.
Y HacTynHi Tabnuui HaBoaUTLCA CTMCNa iHOPMaList O XapakTepUCTMKaxX CEKTOPIB.

Tabnuus 3: Pe3rome 6eHYMapKiHaa rno K/04oeux nokasHukax egpekmueHocmi micma Kueea.

MopiBHAHHA EE

c O6paHi KNn4YoBi NOKa3HUKKU pocnigxyBaHoro micta TeopeTU4HUI
eKTop . . .
eteKTMBHOCTI 3 EE GinbLww noteHuian EE
PO3BMHEHMUX MICT CBIiTY
CnoxumBaHHs 5573 CepeaHsi epeKTUBHICTb
NepBUHHOI eHeprii Ha F,D,.)K/OC Micta-etanoHu: Ckon'e, 50%
) OyLy HaceneHHs, ’ Capaeso, bpatucnaea
B uinomy no 477
micTy CrOXUBaHHS M » _ Husbka edbekTUBHICTb
NepBUHHOI eHepril Ha gmioggﬁ MicTa-eTanoHu: BeHa, 50%
BBI micTa, B Bapwasa Ta Napwux
Micta
. lNnuTome cnoXxmnBaHHS CepeaHsi epeKTUBHICTb
MR CL eHepril rpoMaziCbKUM 0.4 Mi : 35% - 50%
TpaHcnopT pril rbomaz MOx/nac-km cTa-eranohm:
TPaHCNOPTOM, Benrpag ta CapaeBo
. KinbkicTb TBepanx CepepHs eeKTUBHICTb
flodyrosi no6yrosmx BiAxoAis  MpUBMM3HO Micta-eTanoHnu: Codis 25%
Biaxoau (TNB), wo 400 kr/oc. :

Ta Ckon'e

YTBOPIOKTBCA B Mexax

relfofepd e clcv i Kyjy - City Energy Efficiency Report Page 12
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MopiBHsaHHA EE
Cexrop OGpaHi kn4oBi NOKa3HUKK pocnipxyBaHoro micta TeopeTU4yHUMU
edeKkTUBHOCTI 3 EE 6inbLww noTteHuian EE
PO3BUHEHUX MICT CBITY
MmicTa Ha aywy
HaceneHHs
BigcoTok TIB, Lo Husbka edpeKkTUBHICTb
A WO 170 ® 50-70%
niggarTbes nepepobui
NMnTome cnoXxnuBaHHSA 0.66 Hwnsbka edekTuBHICTb
BoponocTayaH  gneyrpoeneprii Ha BT e MicTta-etanoHu: BaHs 50%
HA NUTHE BOAOMOCTaYaHHS e Nyka Ta BeHa.
Ta
BogoBigBeaeH | MTOME CMOXMBAHHS 073 Ayxe Huzbka
HSI erneKTpoeHepril Ha a €eKTUBHICTb 50-60%
: kBT -roa/m
BOAOBIOABEAEHHS
:":HTpa"BOBa BigocoTok BTpaT Husbka eqpeKkTUBHICTb
TennoBOi eHeprii B 18-19% icTa- : i 9
TennonocTaya p 0 M.ICTa eTaroHu: Tannivn  50%
HHS1 Mepexax Mmicta CxigHoi €sponu
[MnToMe cnoXmBaHHS Husbka eteKkTnBHICTb
IR €NeKTPOEHEP il Ha KM & Mi : T6inici 50%
OCBITNEeHHA KTP P KBTe-roa/km ICTa-eTaroHn. Tolicl
OCBITNEHNX BYNM1Lb Ta BeHa
. NOXXMBaHHSA TENJOBOI
Fpomaaceki SHS rin'fl iBJ'I:MI/IO ° 186 Ayxe Huseka
OloMKETHI HEprIl byA ) eEeKTUBHICTb 50-60%
6yaisni MiCbKOro kBT,-roa/m
nignopsiakyBaHHs

MopiBHSAAHO 3 MicTamn — eTanoHamu 3 6a3u gaHnx TRACE 6inblicTb NOKa3HUKIB € 3HAYHO HWXKYMMUK 3

TOYKM 30pYy NUTOMOIO CMOXMBAHHS €HEpril, 30Kpema Ansi CEKTOpIB:

* CnoxuBaHHSs1 NepBUHHOI eHeprii Ha oanHuuo BBl Ta aywy HaceneHHs,

* CnoxuBaHHS TENJIOBOI €eHeprii rpoMaacbKumMu oyaisnsamu,

+ [luTome cnoxunBaHHA enekTpoeHeprii Ha BoAoOBiABeAEeHHS Ta BOAONOCTaYaHHSA ,

* [nTOMe cnoXxuBaHHsi eHeprii Ha NOTPebX BYSIMMHOIO OCBITNEHHS,

»  CnoxwvBaHHSA eHeprii Ha AyLlwy HaceneHHs TPaHCNOPTOM MicTa

* [luTome cnoXmBaHHS eHeprii Ha rPOMaACbLKUM TPAHCNOPTOM

» [luToMmi BTpaTy B cucTeMi po3nogdiny TennoBoi eHeprii

TeopeTuUyHUIn NoTeHLian eKoHOMIT eHeprii B BULLe3a3HadeHnx cektopax Ta KPI cknagae 30-50%.

HopgaTtkoBui noTeHuian ANA NigBULLEHHS edEeKTUBHOCTI MicTa 3MeHWeHHs obcary TMB Ha pgywy

HaceneHHs i 30inbLUEHHs YacTKU BiAXo4iB Ha BTOPUHHY Nepepooky.

PieeHb KOHMPOJIIO MiCcbKOI enadu

Yepes pi3Hi npaBoBi BiAMIHHOCTi Ta HOPMAaTWBHI pPamKu i pidHMX POPM BNAcHOCTI Hag 06’ekTammn CekTopiB,
Micbka agMiHicTpauis Mae pi3HWIA piBeHb yNpaBmiHHA | CTYMEeHs BMMAMBY Ha KiHLEBUX CMOXMBaYiB eHeprii
Ta KOMyHanbHi nignpuemcTsa. Lle cTocyeTbCs BIOMKETHOro KOHTPOMIO, perynioBaHHSa Ta NpUMMYCOBOrO
BMMMBY Ha CMOXWBAHHS €HEepPreTUYHUX PecypciB MiCbKOK iHDPACTPYKTYPOIO.

Micbka Bnaga mMae NMOBHUIM KOHTPOSb Hag CEKTOPOM rpoMafCbkmx OrompkeTHMX OyaiBenb Ta BYIMYHOIO
OCBITNEHHS.

Kpim TOro, micbka Bnaga 36epirae neBHWUI CTyMiHb BMMMBY Ha KiHLEBUX CMOXMBAYiB eHEprii B ceKTopax
ynpaerniHHA TBepaAuMK NobyToBUMU Bigxodamu Ta rpOMafCchbKoro TPaHCMopTy, a TakoX Mae OOMEXeHW
BMMMB Ha CEKTOpM BOAOMNOCTaYaHHA | BOOOBIABEOEHHS Ta TEMnonocTtayaHHs (4epe3 CTPYKTYpy
BNAacHOCTI).

Tool for Rapid Assessment of City Energy
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Tabnuus 4: Konmponb micbkoi enadu Kueea Ha piseHb eumpam 3 6103xemy, pe2ynroeaHHs ma
cmyniHb NPUMYCO8020 8r/1U8Yy Ha CroXKUBaHHSI eHepeii cekmopamu micma

PiBeHb NOBHOBaXeHb MiCbKOI Bragu
c KoHTponb
eKTop
PerynioBaHHA BUTparT 3 Bnnue

oromxeTy
Mpomaackki 6yaieni BUCOKNI BUCOKNI BUCOKWNIA
BynuyHe OCBIiTNEHHS BUCOKNI BUCOKNI BUCOKWNIA
MpomaacLKuUM TpaHcnopT BUCOKNI CEPEOHIV BUCOKWNIA
Bigxoaun BUCOKUI CEPEOHIV BMCOKUI
MuTHe BogonocTaYyaHHs CEPEQHIV CEPEQHIV/ BMCOKNI
BopoBigseaeHHs CEPEQHIV CEPEQHIV/ BMCOKNI
LleHTpanizoBaHe TennonoctayaHHs HN3bKNI HN3bKNI CEPEOHIV
EnekTponoctayaHHs HU3bKNI HU3bKNI H3bKN
["a3onocTavyaHHA HN3bKNI HN3bKNI HN3bKU
MpvBaTHWI TPAHCMOPT HU3bKNIA HU3bKNA H/3bKNN
YKnTnosi 6yanHKu HU3bKNN HU3bKNN CEPEOHIV

Too| for

« Rapid Assessment of City Energy

lpiopumemmHi cekmopu;
MpiopUTETHICTb CEKTOPIB BU3HAYAETLCS 3@ HACTYNHUMU KPUTEPISMU:

v\ TeopeTU4HWI NoTeHLian eHepreTMyHoi edhekTMBHOCTI - “BigHOCHa eHepreTnyHa eeKkTUBHICTL”
v/ piBeHb BUTpAT Ha onnaTy eHeprii 3a cekTopamu
v/ piBEHb KOHTPOIO MiCbKOT Braau

MpioputeTn cekTopis WOA0 NiABULLEHHSA eHepreTUYHOI ePeKTUBHOCTI (Y MOPSAAKY NPiOPUTETHOCTI):

. [pomaacbki bromkeTHi bymisni micokoro >
MianopsaKyaHHs

‘------------------------‘
--------------------\

7/
L 4

N

p ByrnunyHe OCBITNEHHA »
V4 ’
‘------------------------
‘: ___________________________________ N
) MpoMaaChLKMiA TpaHCMopT D
A .I,
RS "\
,‘/ LleHTpanizoBaHe Tenmnonocta4yaHHs >
e e e —— — ——— ——— — ——— — —— " —— 7/’
T:_______________________T ___________ BN
2 BogonocTayaHHsa Ta BOOOBiABEAEHHS >
f::::::::::::::::::::::::::::::::::::",
\\ . . ‘\\
) MobyToBi Bigxoam J
———————————————————————————————————— V4
,\ MyHiLMNanbHWU EHepreTUYHN MeHEKMEHT ,\

S

‘------------------------

lpiopumemHuli nepexpecHuUll cekmop

CekTopn KiHUEBOro CrnoXuBaHHA €eHepril, $Ki KOHTPONWTbCA npuBaTHMMKM abo  komepuitHUMM
opraHisauisMu, He BpaxoBYeTbCs Npw ouiHui iHcTpymeHTOoM TRACE, Tak gk Micbka Bnaga He Mae rnpasa
KOHTPOMIO i BNNUBY Ha iX eHepreTuyHy edekTuBHICTb abo BUTpaTW Ha eHeprito 3 GrookeTy micta. Lli
CEKTOpW MOKa3saHi HWXYe i He nMpurMaloTbea A0 po3rnsay Haaani, MNMpueaTHWUA kKOHTponb i KomepuinHun
KOHTPOnb:

e [lpuBaTHMI TpaHCnopT
+ EnekTtponoctavaHHs, MasonoctavyaHHs

»  KomepuinHi 6ygisni

Kyiv - City Energy Efficiency Report Page 14
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+ [pomapcbki 6yaiBni He MiCbKOro NignopsiAKyBaHHA
*  Kutnoswuin cektop
* [lpomucnosictb

Lle He 00OB'A3kOBO O3Hauvae, O NPOeKTU eHeproedeKTMBHOCTI He ByayTb po3pobnieHi B LMX cekTopax,
arne MopiBHAHO 3 iHLMMW CEKTOPaMK, BOHM HaBpsig UM MaTUMYTb BUCOKWUIA MOTEHLian NOBEPHEHHS KOLUTIB
Bi BNPOBaXEHHA 3axofiB 3 eHepreTU4HOl e(PeKTMBHOCTI NOPIBHAHO 3 CEKTOpaMM, SKi 3HaxoaaTbCA nig
KOHTPOSIEM MiCbKOT Bnagu.

lMomouHi i 3aeepweHi iHeecmuuyitiHi npo2pamu i nnaHu
B wmicTi Knesi Ha pgaHui yac peanisyeTbCsl pag iHBECTULIMHMX nporpaM, o ¢iHaHCYTbCS 3a paxyHOK
BSTACHUX pecypciB, a TaKoX MPKHapPOAHUX LOHOPCLKMX OpraHisauin, Takmx sK:

Y cekmopi epomadcbkux bydieenn:
e [lpoekT "EHepro3bepexeHHs B GrogkeTHUX 6yaiensax M. Kuesa ", 3a nigtpumkn NEFCO Ta rpaHTty

doHay E5P;

e [IpoekT «MyHiumMnaneHa eHepreTnyHa pedcopma B YKpaiHi» 3a niatpumkn USAID;

o [lpoekT: «[llepdhomMaHC - KOHTPaKTIHI 3axoAdiB 3 MigBULLEHHA eHepreTUYHOIi eqeKTUBHOCTI
rpomagcbknx 6yaisene M. Knesa, 3a nigrpumkun NEFCO, micbkoro 6rogpxkety, ESP, USAID i Sida;

Y cekmopi eodorniocmayaHHs:
e [lpoekt «P03BUTOK MiCbKOi iH(pacTpykTypu - 2» 3a niatpumkn IBRD, y skomy nepepbayeHo
MoZepHi3aLilo cuctemu BogonocTavyaHHs Ta BOAOBIABEAEHHS.

PesynbTatn Ta goceig 34iIMCHEHHS LUX MPOEKTIB HeObXiAHO BpaxoByBaTW MpU MraHyBaHHiI Ta 34iNCHEHHI
ManbyTHIX 3axofiB 3 eHepreTU4HOI eeKTUBHOCTI AN Toro, Wob YHUKHYTK iX OyGnoBaHHA, NOMIAWNTK
KOHLenuito Ta CTBOPUTK HEOBXIiAHI NOTYXKHOCTI.

Y 2012 poui 6yno pospobneHo komnnekcHuin Micbkun eHepretudHun nnad ( go 2016 poky),
agmiHicTpauieto micta Knesa ctBopeHe KuiBCcbke iHBECTUUINHE areHTCTBO, Sike TaKOX 3alMaeTbCs
PO3BUTKOM iHBECTULIMHNX NPOEKTIB 3 eHepreTU4HOI e(pekTUBHOCTI, sKi Byno NepernsHyTo i BKIHOYEHO A0
CMWUCKY peKoMeHZauin 3 eHepreTu4Hoi edqEeKTMBHOCTI Ansa noganbloi  po3pobku [Mporpamu
eHeproedeKTMBHOI TpaHchopmaLlii.

Kpim Toro, KMA B pamkax cBOiX 3060B'a3aHb y nNpoekTi «Yroga mepiB» po3pobnse lNnaH aii cranoro
eHepreTnyHoro po3suTky (SEAP). B3aemoss'ssok npoekty CEETI 3 SEAP posrnsgaetbcs y OBOX
HanpsMKax, a) pekoMeHAOBaHi 3axoAW 3 eHepreTM4HOi eqeKTUBHOCTI MOXYTb 3abe3nednTu
KOHLIeNTYyanbHUA HaNpsiMOK noganblioro Ginbl geTanbHoro aHanisy B SEAP i 6) 3aranbHi TeHOeHUii
SEAP MalTb BignoBsigatu po3rMsHyTUM CekTopaMm Ta chigyBaTu pekoMeHAOoBaHWM 3axojam 3
eHepreTnyHoi edheKTUBHOCTI.

PexkomeHOauii 3 eHepzcemu4HOi eghekmueHoOCMi, siKi 3anpornoHoeaHo OO0 aHanisy y
lMpoepami eHepeemu4yHOi mpaHcghopmauyii micma

Buxogsum 3 BuwesasHayeHoro o6rpyHTyBaHHSA CEKTOpiB, OBrOBOPEHHSI Ta MOnepeaHbOro PillEeHHs, ke
Oyno copmynboBaHO Ha pobodomy cemiHapi, Nnepenik 3axoniB 3 eHepreTUyYHoi echekTUBHOCTI Hanidvye 33
OOVHULI, 3 AKUX 25 € iIHBEeCTULIMHUMMN.

PekomeHaoBaHi iHBECTULINHI 3aXx04n 3 eHepreTMYHO! ePeKTMBHOCTI PO3ainsatoTbCa Ha KOPOTKOCTPOKOBI i
OOBroCTPOKOBI, BiANOBIAHO A0 iX nonepeaHboro nepiogy peanisadii - 4o 2020 poky i nicna 2020 poky.

A) KopoTkocTpokoBi IHBeCcTULiNHI 3axoamn 3 eHepreTuyHoi edpekTUBHOCTI: TepmiH peanisauii 2016 -
2020

Opi€HTOBHI NMonepenHs

HasBa Onuc .
BUTpaTU eKOHOoMifA

Fpomaackki byaiBnim Micbkoro nignopsigkysaHHs (PB)

Mporpama moaepHisadii/ Bcboro npubnmaHo 1560 LLlopiuHa ekoHomis
N ) - MpubnusHo
rmmMooKOI OygpiBenb. Bkritoyae mogepHisadito 650 MinbiAOHIB 830 I'BT* roa
TepMomMoaepHisauii dacapgy 6yaisens, X NepPBUHHOI eHeprii y
. . .| ponapis CLWA .
OyaiBenb HaBYanbHUX, TpyGonpoBogiB, NPV MOXIMBOCTI BUrNAA;
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Opi€eHTOBHiI MonepenHsn
HasBa Onuc P pea
BUTpaTHn €KOHOMiIfA
MEAWYHUX, IHWINX 3aKnadiB | BCTAHOBMNEHHS iHAMBIAyanbHUX NPUPOAHOro rasy
TENNoBnX NYHKTIB.
He posrnagae 3axoan EE y
CUCTEMI eneKkTponocTavyaHHs
lMepeBeneHHs cuctemm Bkntoyae 3actocyBaHHS TEMMOBUX
TennonocTa4vyaHHS BCiX HacociB, biomacy, COHSIUHNX LLlopiuHa eKoHOMis
HaBYanbHNX Ta MEOUYHUX KOSEKTOPIB, A€ Lie MOXISIMBO. MpnbnnsHo 0P
. . . Big 200 go 450
3aKknagiB Ha BunbipkoBe BCTaHOBMEHHS TiNbKn 100- 245 [BT* roa, eKOHOMis
BiAHOBMOBanNbHI mxepena y MicUSIX, Ae HeEMae MOXMNBOCTI MiNbIAOHIB i~
" . . NepBUHHOI eHepril,
eHeprii (BOE) NigKIIOYEHHSA 4O CUCTEMM ponapis CLUA NPMPOMIHOTO ras
(iHavBigyanbHi Tennosi LeHTpanisoBaHoro y
NMYHKTW) TENnonocTayaHHsA
Bynun4yHe ocBiTneHHsA (SL)
n MpnbnnsHo 130 000 namn.
poBeAeHHs ayauTy Ta . . .
o Bkntoyae oCBIiTNEHHSA LLlopiyHa ekoHomis
MoAepHisadii cuctemu .
X rpomagcbknx oyaisenn, ge ue o 43 no 25 Bt rog,
BYNMYHOIO OCBITSIEHHS i oo .
(yCTaHoBKa HeoOXxiaHo. MifTbIAOHIB EKOHOMIS
MoeTanHa MoaepHisauia onop ponapie CLUA | enekTpu4Hoi
BUCOKOEGEKTUBHUNX :
OCBITNEHHS ANsl BCTAHOBMNEHHS eHepril

CBITUJIBHUKIB)

CBITOAIOQHUNX CBITUNbHUKIB

pomaacbkuMi MiCbKUM Tpa

HcnopT (TM)

LLlopiyHa ekoHOMis
go 14 'Bte ropa,

OHoBNEHHS HemanbHo po3ansiHymo & 00 4 MiNbNOHIB .

TponenGycHOro napky lpozpami mpaHcopmauii EE nonapis CLUA CSKOHOMIA
€neKTPUYHOI
eHeprii

MogepHizauis cuctemm
OCBITNIEHHA METPONONITEHY

HemarnbHo po3ensHymo 8
lMpoepami mpaHcgopmauii EE

Jo 1 minbioHa
ponapie CLLUA

LLlopiyHa ekoHomis
no 1 IBterop,
E€KOHOMIS
€nNeKTPUYHOI
eHepril

OHoOBREHHs TpaMBanHOro

JemanbHo po3aissiHymo 8

0o 1 minbinoHa

LLlopiyHa ekoHOMis
go 13 MBte ropa,

o . i EE | EeKOHOMiS

napky pozpami mpaHcgopmauji nonapis CIA | enexrpudnoi

eHepril

PoawunpeHHsa nporpamm

BNPOBaKEHHSA

BNCOKOMPOAYKTUBHUX ObMexeHe BNpoBamKeHHs, dasa

TArOBUX CUCTEM OnNs TeCTyBaHHS iHHOBaLiNHUX HEBU3HA4YeEHO

noi3gis MeTpo TEeXHOoNorin

(aCMHXPOHHMX

eneKkTponp1BeoaiB)

LleHTpanizoBaHe Tennonocrta4vaHHs (DH)

. . MpubnusHo y 5 500 kuntnosux . .
YcTaHoBKa iHaMBIgyanbHUX . LLlopiyHa ekoHOMis
; OyauHKiB. MpnbnunsHo
TENMOBUX NYHKTIB Ta Al go 1,500 Bt roga,
: . . Bkntovae BnpoBagKeHHs 330 MinbK1oHiIB .

NiYNNBbHUKIB TENMNOBOI X €KOHOMIS

SCADA-cuctemu tTa cuctemm ponapis CLUA

eHeprii

aABTOMATU4YHOIO GaﬂchyBaHHﬂ

npmMpoaHoro rasy

PekoHcTpykLUis Ta
MOZJEpHi3aLis KoTeneHb,
sika BKIOYae 3aMilleHHs
NPUPOAHOrO rasy
bionanveom (6iomacoto)
Ans BMpoGHUUTBA
TennoBoi eHeprii
(4acTKoBO, HEBENUKI
KOTEbHI)

Bcboro npubnmaHo 170 koTeneHb

MpubnusHo 80
MifTbIOHIB
ponapis CLLUA

LlopiyHa ekoHOMIs
0o 125 I'Bte rog,
€KOHOMIs
NPUPOAHOro rasy

BcTaHoBneHHs

5 0AMHULb Ha KOTENbHIO

KOHOeHcaLUinHnX

MpubnnsHo 18
MiNbWOHIB

LLlopiyHa ekoHOMis
Jo 220 'Bte rog,
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Opi€HTOBHI NMonepenHsA
HasBa Onuc P pea
BUTpaTU €KOHOoMifA
€KOHOMaWn3epiB B ponapis CLLUA | ekoHoMmis
KOTEeNbHAX NPUPOAHOro rasy
SHWKEHHS CNOXUBaHHSA . .
.. 3a nonepegHbOLO OLiHKOH : 53 . .
€neKTPUYHOI eHeprii L . LLlopiuHa ekoHomis
LMPKYNSALIAHMX HacociB Ta
CUCTEMOI . MpnbnnsHo 40 | go 70 BT rog,
. BEHTUNATOPIB Ta 6 HACOCHNX O .
LeHTpanisaoBaHoro - MiNbOHIB EKOHOMIS
] CTaHUin Bkntoyae cTaHOBNEHHS . .
TEnnonocTayaHHs; ponapie CLUA | enekTpu4Hoi
R YaCTOTHO - PerynboBaHoOro
MogaepHi3auisi HaCOCHNUX npMBoAY, rinpoMydT eHeprii
CTaHLUin Y, y
PekoHcTpykLuis oaviH gopatkoBui moaynb 50% MpnbnunsHo
CMiTTECNAntoBanbHOro NOTY>XHOCTi B TOMY YUCHi 3 40-80
" - ! RV HEBU3HA4YEHO
3aBogy "EHepria" B MOXINUBICTIO OYULLIEHHS] AUMOBUX | MINTbINOHIB
cmitTecnantoBanbHy TEL rasis ponapis CLLUA

BogonocTtayaHHs Ta BogoBiaBeaeHHA (WW)

PosLwmpeHe BUKOPUCTaHHS
MYNOBOrO 0cagy CTiYHMX

MpoekT eHeproeeKkTMBHOCTI Ta
BUKOPUCTaHHS BigHOBMNOBANbHOI
eHeprii Ha cTaHuil aepauii

MpnbnnsHo 25

LLlopiyHa ekoHOMis
no 50 Bt roga,

BOA, ANSA cnantoBaHHSA Ta BopTHUUI, AKMIn dhiHaHCYyeTbLCA MiNbNOHIB E€KOHOMIs
OTPMMaHHSA TeNsoBol SANOHCBbKUMW iHBECTOPaMW. ponapie CLUA | enekTpuyHoi
eHeprii MpOeKT BKIOYaAE BUKOPUCTAHHSA eHepril
MynoBOro ocagy
MigBuWEeHHA edheKTUBHOCTI
HacociB Ta LLlopiyHa ekoHOMis
€neKTponpuMBoOiB B . N MpnbnnsHo no 1.5 IBte ropa,
) [ecHAHCbKI BOOONPOBIAHIN S :
CUCTEMI BOOOMOCTa4YaHHSA L 2 MinbroHa E€KOHOMIS
- ctaHuii (II-n nigrom) . "
[ecHaHCbKIN ponapis CLLUA | enekTpnyHoi
BOAONPOBIAHIN cTaHuii (11-1 eHeprii
nignom)
Mporpama BNpOBamKEHHS
CUCTEMU aKTUBHOIO
BUSIBITIEHHA BUTOKIB Ta HeBU3Ha4YeHOo HeBM3HA4YeHO HeBM3HA4YeHO
yrnpasniHHA TUCKOM B
cucTemi BogonocTavyaHHs
BcraHoBneHHs MiHIFEC Ha
BUXoAj 3i cTaHuii HeBU3Ha4YeHOo HeBM3HA4YeHO HeBU3HA4YeHO
OUNLLEHHS BiaxoaiB
TBepai nobyTtosi Bigxoau (WS)
ByaiBHMUTBO . . . .
YA U . ByniBHMLTBO 2 06'eKTIB, 100-200 LLlopiyHa ekoHOMis
nepeBaroyYHNX CTaHLin, Lo : : v
NOTYXHICTb HEOBXiAHO MifIbUOHIB go 20 'Bte roga,
BKIOYa€E npouecu . . :
npoaHanisysaTu ponapis CLLUA | ekoHoMig ansento

COpTYBaHHs, nepepobku

lMporpama npoBeneHHs
ayanTy, MogepHisauii Ta
3aMiHun
cneLaBTOTPaHCMNOPTY,
MigBuLWEHHA edPeKTUBHOCTI
CMOXXUBaHHA MOTOPHOIO
nanuea npu ekcnnyaTtauii
CMITTEBO3IB

ObmexeHe po3LLIMpPeHHs crnew
aBToOMapKy, sike TakoX BKIlO4Yae
onTUMI3aLio MapLupyTiB

80 MinbnoHiIB
ponapis CLLUA

LLlopiyHa ekoHOMis
no 12 'Bte roga,
€KOHOMIs1 An3ento

B) JlOBrocTpoKoBi iHBECTULIiNHI 3axoaun: TepMiH peanisauii 2020- 2025

HasBa Onuc Opi€HTOBHI NMonepenHs
BUTpaTH €KOHOoMiIf
Bynu4He ocBiTneHHA
lMporpama TanmyBaHHS, lMoeTanHe BiAHOBMEHHSA HeBU3Ha4eHo HeBW3Ha4eHo, 0

AiMMyBaHHA Ta ynpasniHHS
CUCTEMOIO 30BHILUHBOrO
OCBITIIEHHS, MOepHi3auis

MepeXi XXMBMEHHS, AN
BMPOBaKEeHHA TallMyBaHHS,
AiMYBaHHSA Ta yrnpasniHHA

10% ekoHOMiIl

eneKTPUYHOI Mepexi (NpoBOAakKa, 30BHILLHIM OCBITNEHHAM

BMMMKaYi) Ta ONOpP OCBITNIEHHS

Tool for Rapid Assessment of City Energy
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HasBa Onuc Opi€HTOBHI NMonepenHsA
BUTpaTHn €KOHOoMifA
AN KOHTPOIO CNOXUBaHHSA ObmexeHe BUKOPUCTaHHS
eneKTpUYHoI eHepril TiNbKM ONs o6paHnx Bynuub
FpomagcbkMn TpaHcnopT
3aMmileHHs KOMYHanbHUX HEBU3HA4YeHO 0o 80 LLlopiyHa
An3enbHUX aBTodycCiB MifNTbNOHIB ekoHowmisa go 20
riopmaHMMn aBTobycamm ponapie CLUA | 'BTe rog,
(omnsenb/enexkTpoeHepris) €KOHOMIsi AN3ento
Ob6MmexeHHs Yyepes das 013 opivHa
Po3BuToK rpoMagcbkoro pes dazy Ao 15 Llop .
TECTYBaHHS eNeKTPUYHMX MiTbAOHIB eKoHomisa o 4
TPaHCMNOPTY 3 BNPOBaKEHHSAM . !
. o . aBTobYyCiB ponapis CLWA | BT roga,
iHHOBALINHUX BUAIB TPAHCMOPTY )
€KOHOMIs1 AN3eNto
3a0x04eHHs MeLlKaHLiB 00 Bkntoyae LLIMpoKmiA cnekTp 0o 1 minbnoHa | WopivHa
BUKOPUCTaHHSA rpoMaCcbKoro iHBECTULIMHMX 3aX0AiB, He ponapis CLUA | ekoHomis go 100
TpaHcnopTy Tinbkn EE Bte rog,
€KOHOMIS
©eH3uHy B cekTopi
npvBaTHOrO
TpaHCcnopTy
LleHTpanizoBaHe Tennonocra4yaHHsA
BcTaHoBneHHSA Po3wnpeHHsa NOTY>KHOCTI npubnnsHo LLopiyHa
CcMiTTecnantoBasnbHOro 3aBoay CMiTTeCnanoBanbHOro 240 MminblhoHiB | ekoHomist oo 200
NOTY>XXHOCTi 0,4 MiNbAOHM TOH 3aBoay «EHepris», ponapie CLUA | 'BTe rog,
BigxopniB y pik (50-80 MBT) ans npubnuaHa noTyxHicTtb 0,4 €KOHOMist
BMPOOHMLTBA TEMSIOBOI eHepril MINbMOHM TOH BiAX0AIB Y PiK NPUPOAHOro rasy
. 0 540 kM po3noginbymx npmbnuaHo opiyHa
PekoHCTpykKLis cuctemm A P A PUOTN3IHO Lop X
. Mepex cuctemu 380 minbroHiB | ekoHomis o 570
LleHTpanisaoBaHoro : X
. LLeHTpanisaoBaHoro ponapis CLLUA | BT rog,
TEennonocTavyaHHs, 3amiHa .
; TennonocradyaHHs €KOHOMiS
Tpybonposogis
NPUPOAHOro rasy
BopgonocTtayaHHsA Ta BoaoBiABeAEeHHSA
BcraHoBneHHsA Tennosux HacociB | INMoTyxHicTe 4o 100 MBT HEeBM3HA4YeHOo HeBM3Ha4YeHOo

Ha OYMCHUX cnopyaax ansi
reHepalil TennoBoi eHeprii

TennoBoi eHepril

C) KopotkocTtpokosi HEIHBECTULIMHI 3AXOOU: TepmiH BnpoBamkeHHs 2016 - 2020 poku

HasBa

Onuc

Opi€HTOBHI
BUTpaTH

NMonepenHs
€KOHOMiIfA

Fpomapckki byaiBni micbkoro nignopsakysaHHsA (PB)

EHepreTnyHunin aygut Ta TeXHIko

AyauT 1 500 6yaisernb

MpnbnunsHo 3

BigobpaxeHa y

- eKOHOMiYHEe OOr'pyHTYBaHHS MiNbNOHN 3axogi PB - 02
3aknagiB HaB4YarnbHOI, MegU4HOI ponapis CLUA
cchepu Ta iHWKX ByaiBenb
NoBoaXeHHA ¢ No6GyTOBMMU Bigxogamm

" BpaxoByeTbcs LUKN npnbnunsHo 1 HEBM3HAYEHO
lMnaHyBaHHA KOMMMEKCHOI T

TpaHCNopTyBaHHS, MiNnbHAOH
KOHLIenLii CTBOPEHHSA S .
. BUKOPUCTaHHA, yTunisauil ponapis CLLUA
iHPPaCTPYKTYPU NOBOSKEHHS 3
. 3aXOPOHEHHSI (COPTYBaHHSA y
Bigxogamum ; .
OKpeMi KoHTeriHepu) TTB
MyHiuvnanbsHUN eHepreTUMHUN MeHEeOXMEHT
Po3pobka Ta npoBegeHHsA Mogii, KoHKypcK, Haropoau, 1-2 MinbMnoHn HeBU3Ha4YeHO
iHdopMaLifnHO-NPOCBITHULBLKNX | ApykoBaHi 3MI, mepia- ponapis CLUA
3axoaiB (BoOAOMNOCTaYaHHs, KamnaHin LLOpiYHO
€HepronocTayaHHs, 3MeHLUEHHS
o6csriB Biaxoais)
CtBOpeHHs B MyHiumnaniteTi | CTBOPEHHSA MyHiUMnanbHOro MpubnunsHo. HEBU3HA4YEeHO
poboyoi rpynu 3 NiABULLIEHHSI | EHEPreTUYHOro areHTCTBa 0.5 MinbioHn
eHeproeeKkTMBHOCTI [NpogoBxeHHs CTBOPEHHS ponapis CLLUA
iHppacTpyKTypHu MicTa, | poboyoi rpynu 3 noYyaTKOBUX
Tellorfepd Anenmen G Eewr Kysjy - City Energy Efficiency Report Page 18




ENERGY EFFICIENCY TRANSFORMATION IN UKRAINIAN CITIES

HasBa Onuc Opi€HTOBHI NMonepenHsA
BUTpaTHn €KOHOoMifA
BMNpOBaKEHHS cucTemn | eHeprosbepexeHHs iHBecTULin Ta
MOHITOPUHrY Ta BepudikaLin 1 MINbWOH y
piK

Mporpama GeHYMapKiHry Ta HemanbHo po3ansHymo e MpnbnunsHo 2 BinobpaxeHa y
MOHITOPUHT €(PEeKTUBHOCTI Y lNpoepami mpaHcgopmauii EE | MinbnoHu 3axogni PB - 02
rpomagcbkunx 6yaiBnsix ponapie CLLUA
IHCTPYKLUiA 3 TEXHIYHMUX NUTaHb, | Bkntodae, Hanpuknaga, ouiHKy 0.5-1.5 HEeBWM3Ha4YeHO
nopsiaky NpuadaHHs XWUTTEBOrO LMKy BApTOCTI MiNbNOHIB
obnagHaHHsA Ta Nocnyr i obnagHaHHs, cTaHgapTm ponapie CLLUA

HagaHHS Ninbr

€(hEKTMBHOCTI TPAHCNOPTHUX
3acobiB Ans npuBaTHNX
aBTOOYCHMX NepeBi3HIKIB,
3aKyniBns HOBMX BYMUYHUX
CBITUNBHUKIB, YCTATKyBaHHS
ONs AepXKaBHUX YCTaHOB,
cTaHgapTiB ons 6yaiBHULTBA
HoBUX ByaiBenb; CTBOPEHHS
0060B'A3KOBNX HOPMU | NpaBu
edeKTMBHOro 0yaiBHNLTBA B
iCHYIO4YMX | HOBMX DyaiBnsx

BnpoBampkeHHs MexaHiamy

Ekcnpec eHeproayaur,

0.5 MminbloHiB

B pesynbTari

nepoOpMaHC-KOHTPaKTUHTY, TEHOEPHI JOKYMEHTM ponapis CLLUA | BnpoBampKeHHs
ECKO diHaHCcyBaHHSA LLIOpiYHO iHBECTULIMHUX
NPOEKTIB
MnaHyBaHHA KaniTanbHUX HemanbHo po3ensiHymo e 0,2 MinNbrNoHK B pesynbTari
BKnageHb lMpoepami mpaHcopmauii EE | ponapis CLLUA | BnpoBagXeHHs
iHBECTULINHNX
NPOEKTIB
frterdammnendvies - Kyjv - City Energy Efficiency Report Page 19




ENERGY EFFICIENCY TRANSFORMATION IN UKRAINIAN CITIES

Mampuuys pekomeHOauyili 3 eHep2emu4HoOI eghekmueHocmi

OpieHTOBHI BUTpaTn

< 10 MinbroHiB gonapis CLUA

| > 10 MinbioHiB aonapis CLUA

BOAONOCTa4YaHHA

e BcraHoBneHHs MiHIFEC Ha Buxopgi 3i cTaHLUii ouMLeHHs Bigxoais
e [lporpama TanmyBaHHS, AiIMMYBaHHS Ta ynpaBniHHA CUCTEMOIO 30BHILLHLOrO OCBITNEHHS, MoAepHi3aLis

e Po3lMpeHHs nporpamMmu BNpoBaAXeHHS BUCOKOMPOAYKTUBHMX

e  OHoBneHHs TponenbycHoro napky
e MopgepHi3auia cuctemMn OCBITNEHHSI METPOMOSITEHY TArOBUX CUCTEM AN14 MOI34IB METPO
e  OHOBNEHHS TpPaMBaWHOro Napky e Po3BUTOK rpOMagCcbKOro TpaHCNopTy 3 BNPOBaAXEHHAM
o [liaBMLEHHSA eheKTUBHOCTI HACOCIB Ta eMNeKTPONPUBOAIB B CUCTEMI BOoAoNOCTavyaHHS [eCHAHCLKIN iHHOBaLINHWX BUAIB TPAHCMOPTY

BOOONPOBIAHIN CTaHUii o 3a0X04YeHHs1 MeLUKaHLiB A0 BUKOPUCTaHHSA FPOMaaChbKoro
e [lporpama BNpoBagXeHHA CUCTEMU aKTUBHOIO BUSIBNIEHHS BUTOKIB Ta yNpaBniHHA TUCKOM B CUCTEMI TpaHcnopTty

g: €reKTPUYHOT Mepexi (NPoBOAKa, BUMUKAYi) Ta OMop OCBITINEHHS AN KOHTPOIO CMOXMBAHHS €NEKTPUYHOT
= eHeprii
5 e BcTaHoBNeHHs TENMOBMX HACOCIB HA OYUCHUX CNopyAax Ans reHepadii TennoBoi eHepril
L | ¢ ByaiBHMUTBO NepeBaniovHMX CTaHLii, Lo BKIOYAE NPOLIECU COPTYBaHHSA, Nepepodku
8 e EHepreTuyHmii ayamT Ta TEXHIKO - EKOHOMIYHE 0BOI'PYHTYBaHHSA 3aknafiB HaBYarnbHOi, Mean4Hoi cdepu Ta
\% iHWKnx ByniBenb
e [lnaHyBaHHSA KOMMNMEKCHOI KOHLEenNUiT CTBOPEHHS iHPPaCcTPYKTypy NOBOAXEHHS 3 BiaxoAamu
i e Pospobka Ta npoBefeHHs iHPOPMaLIHO-NPOCBITHULBKMX 3aX0AiB (BOAONOCTa4YaHHSA, eHepronocTayaHHs,
S 3MeHLUeHHs1 obcsriB Bigxonais)
E e CTBOpEHHA B MyHiuMnaniteTi pobo4oi rpynu 3 NiaBULLEHHSA eHeproedeKkTMBHOCTI iIHPPaCTPYKTypy MicTa,
g BMPOBaAXXEHHS CUCTEMMN MOHITOPUHIY Ta Bepudikauin
: e [lporpama 6eHYMapKiHry Ta MOHITOPUHI e(peKTUBHOCTI y rpoMazcbkmx ByaiBnsax
I e |HCTPYyKLUif 3 TEXHIYHUX MUTaHb, NOPSAAKY NpuabaHHs obnagHaHHS Ta Nocnyr i HagaHHS Niner
E e BnpoBamkeHHsa MexaHi3aMy nepdopmaHc-koHTpakTuHry, ECKO diHaHcyBaHHSA
E e [InaHyBaHHA kaniTanbHUX BKNageHb
d Mporpama mopepHisadii/ rmubokoi TepmomoaepHisauii 6yaiBenb HaBYanbHUX, MEANYHUX, IHLIMX 3aknagis
O lMepeBeaeHHsa cucTeMy TENNONOCTa4YaHHs BCiX HABYaNbHUX Ta MEAUYHUX 3aKnafiB Ha BigHOBMOBAsbHI
hxepena eHeprii
MpoBeneHHs ayauTy Ta MOAEPHIi3aLii CUCTEMUN BYITMYHOTO OCBITNEHHS
YcTaHoBKa iHAMBIAyanbHUX TENMOBUX MYHKTIB Ta NiYUNbHUKIB TENNOBOT eHepril
PekoHCTpyKLUia Ta MOAepHi3aLis KOTeneHb, sika BKIYae 3aMillleHHs NpupoaHoro rady Gionanusom (6iomacoto)
5[ Ans BupobHULUTBa TEMMOBOI eHeprii
s BcTaHOBNEHHs1 KOHAEHCAUIMHUX EKOHOMAaM3EePiB B KOTENbHSIX
E SHWKEHHS CMOXUBaHHSI €NEeKTPUYHOT eHeprii CUCTeMOI0 LieHTpanisoBaHoro TennonoctavaHHs; MoaepHisauis
= HaCOCHUX CTaHLin
= PekoHcTpykuia cmiTTecnantoBanbHoro 3asogy "EHepris" B cMmiTTecnantoBansHy TEL,
A PoswunpeHe BUKOPUCTaHHA MyNOBOro ocaay CTiYHMX BOA ANSA CNarntoBaHHA Ta OTPUMaHHA TENSOBOI eHeprii

lMporpama npoBeaeHHst ayauTy, MOAEPHi3aLii Ta 3aMiHu cneuaBToTpaHcnopTy, MigBuLeHHS edpekTUBHOCTI
CMOXUBaHHS MOTOPHOro NanvBa Mnpu ekcnryaTauii CMITTEBO3IB

3aMileHHs KOMyHanbHUX AM3enbHUX aBTobYyCiB ribpnaHummn asTobycamm

BcTaHoOBnEHHs cMiTTECNantoBanbHOro 3aBoay NoTyxHocTi 0,4 MinbioHNM TOH Biaxoais y pik (50-80 MBT) ans
BMPOGHULITBA TEMMOBOI eHeprii

PeKOHCTPYKLisi cMCTEMU LIEHTpani3oBaHOro TeNNonocTaYaHHs, 3aMiHa TpybonpoBogis

lletedmemendicvses Kyjv - City Energy Efficiency Report
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2 Introduction and Background to the Rapid Assessment Framework

The Tool for Rapid Assessment of City Energy (TRACE) is a central component of the Energy Efficient
Cities Initiative (EECI), launched by the Energy Sector Management Assistance Program (ESMAP) in
collaboration with the Urban Anchor. TRACE was piloted in 2010 and first deployed in 2012.

The purpose of TRACE is to identify technical and institutional measures that will improve the energy
efficiency of the municipal infrastructure across the following sectors:

1) Municipal Buildings

2) Public Street Lighting

3) Power and district heat supply

4) Transportation (public and private)

5) Potable water supply and waste water treatment
6) Municipal Solid Waste

The organizational management practices with respect to energy efficiency of the City Authority (CA) that
span all of the sectors above are also considered. Details are provided in the city background report.

The ultimate aim of TRACE is to identify ways in which energy efficiency can be improved by the CA and
therefore reduce their expenditure on energy.

Sectors that will directly save the CA budget and over which it has direct control are labelled as ‘City
Authority’; while sectors that do not necessarily affect the CA’s energy expenditure, relate to energy use
principally in the private sector, and on which the CA may have limited influence are labelled as ‘City
Wide.” In such instances, the TRACE process identifies how these issues may be addressed through
engagement, representation and other means.

3 Benchmarking of the current Energy Performance of the city

3.1 Introduction on Energy Performance Benchmarking for the city of Kyiv

The benchmarking component of the TRACE tool is intended to assess the energy performance of the
city compared to other peer cities.

The following peer cities have been selected from TRACE database for the benchmark of Kyiv:

- Baku, Azerbaijan - Sarajevo, Bosnia-Herzegovina
- Banja Luka, Bosnia-Herzegovina - Skopje, Macedonia

- Beijing, China - Sofia, Bulgaria

- Belgrade, Serbia - Thilisi, Georgia

- Bucharest, Romania - Warsaw, Poland

- Gaziantep, Turkey - Yerevan, Armenia

- Pristina, Kosovo - Toronto, Canada

For the benchmarking of a few KPI the following additional Western European Cities have been
considered as peer cities: Barcelona/Spain, Tallinn/ Estonia, Paris/France, Helsinki/ Finland.

The selection of peer cities is based on a similar level of the Human Development Index (HDI) and
continental climatic conditions as well as a location in (Eastern) Europe to enable an appropriate
comparison.

The criteria of the size of population has been applied for the benchmarking only to limited extend, as the
cities of the TRACE database with a population level similar to Kyiv (at a range between 2 and 4 million
people) are not very comparable in terms of HDI and climate conditions as well as their location at other
continents.

KPI data for the chosen peer cities is used as a principal factor in sector prioritization in the TRACE tool.

The Key Performance Indicators for the city of Kyiv have been calculated and aggregated based on data
and information received from the City Authority of Kyiv as well as interviews with stakeholders of the
administration and utilities of municipal services. Data collection and interviews took place in November
2014. The availability and quality of city data and information of the city context is satisfying. Specific data
on of sectors have been collected. No proxies have been used.

ferdpmnencicvBes - Kyjv - City Energy Efficiency Report Page 21



ENERGY EFFICIENCY TRANSFORMATION IN UKRAINIAN CITIES

It was agreed with the City Administration and the World Bank team to apply data of the year 2013 as
baseline data for the TRACE assessment and the following EE assessment.

For each sector, a number of Key Performance Indicators (KPIs) have been derived to indicate energy
performance of the sector.

Figure 5: Key city statistics of 2013

Ne Indicator Unit Value

1 Population people 2,868,700

3 Municipal area (same as metropolitan area) km? 835,6

2 Population Density People/km? 3,433

4 Primary Energy Consumption GWh 48,191

5 Employment rate % 71.4%

6 Human Development Index (HDI)" 0.734

7 Total city budget Million USD 2,889°
Municipality expenditures for energy in public . 120

8 buildings e P Million USD 4% of budget
Energy Spending (for sectors: municipal public

9 transport, municipal buildings, street lighting, waste, | Million USD 3,362
water and waste water services)

10 GDP (2013)° Million USD 36,402

The economic and political framework for implementation of energy efficiency in the city of Kyiv is outlined
in the section on the city background.

The following sections graphically present the data collected and give a benchmarking comparison to
other cities around the world. A selection of benchmarking graphs is presented that most accurately
reflect the energy use characteristics of the city. The data applied for the benchmarking are justified in the
context in the city of Kyiv in detail in the section of city background.

TRACE calculates the theoretical EE potential by comparing the KPI of Kyiv with the KPI of better
performing cities (with lower specific energy consumption). This allows a rough statement on the
performance of Kyiv compared to the set of peer cities.

A high rank with a performance indicator pertains to a favorable effect on energy efficiency, i.e.
comparatively, low consumption is judged to achieve a HIGH rank.

3.2 City Wide Energy Efficiency Benchmarking

Figure 6: Key Performance Indicators for City Wide Energy

Key Data Key Performance Indicators (TRACE)
Total electricity consumed, with 8.105.6 GWh Electricity consumption 29138
industry U (kWhe/capita) T
. GJ . .

Total primary energy Electricity consumption
consumed with industry 173,486,435 (kWhe/GDP) 0.22
Total primary energy GWh Primary energy consumption

S : 55.73
consumed, with industry 48.190.7 (MJ/capita)
Total kWh, primary energy GWh Primary energy consumption 4.77
consumed without industry 44 .406.9 (MJ/GDP) ’
Energy Supply Cover 100 %

for Rapid Assessment of City Energy

! Source: UN Human Development reports; https://hdr.undp.org/en/data; Value for Ukraine 2013

2 Source: Statistic Institute of Ukraine: http://www.ukrstat.qov.ua/operativ/operativ2008/vvp/vrp/vrp2008 r.htm

Kyiv - City Energy Efficiency Report
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Figure 7: Primary Electricity Consumption per capita

(kWhe/capita)

The city of Kyiv ranks medium
for the performance indicator
of Primary Electricity
Consumption per capita in
comparison with the peer cities
with similar level of HDI. The
theoretical energy  saving
potential for the city of Kyiv
amounts to approximately 30
% to achieve a level of the
better performing cities, such
as: Thilisi and Baku.

Figure 8: Primary Electricity Consumption (kWh./GDP)
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The city of Kyiv ranks medium
for the performance indicator
of Primary Energy
Consumption per capita in
comparison with the peer cities
with similar climatic conditions.
The theoretical energy saving
potential for the city of Kyiv
amounts to approximately 50%
to achieve a level of the better
performing cities, such as:
Skopje, Sarajevo and
Bratislava.
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The city of Kyiv ranks low for the
performance indicator of Primary
Electricity Consumption in
kWh¢/GDP in comparison with the
peer cities with similar level of HDI.
The theoretical energy saving
potential for the city of Kyiv amounts
to approximately 35 % to achieve a
level of the better performing cities,
such as: Bucharest or Vienna.

Figure 9: Primary Energy Consumption (GJ/capita)
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Figure 10: Primary Energy Consumption (MJ/USD GDP)
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3.3 Transportation sector Benchmarking

Figure 11: KPI and key data for transport sector

The city of Kyiv ranks low for
the performance indicator of
Primary Energy Consumption
per USD of GDP in
comparison with the peer
cities with similar
characteristic on HDI. The
theoretical energy saving
potential for the city of Kyiv
amounts to approximately
50% to achieve a level of the
better performing cities, such
as: Vienna, Warsaw and
Paris. The indicator depends
heavily on the GDP.

Key Data Key Performance Indicators (TRACE)
Public trar)sportatlon fuel 1,788.,553,515 Totgl Transport.atlon Energy Use Per 13 799
consumption (MJ) Capita, MJ/capita
Private transportation fuel Public Transport Energy
consumption (MJ) 37,797,653,311 Consumption, MJ/passenger km 0.402
Public transportation passenger . . - 0
million kilometers 4,453 Public Transportation Mode Split, % 14%
Private transportation passenger 25 634 Private Transport Energy 1475
million kilometers ' Consumption, MJ/passenger km )
784 Metros
540 trolleybus Meters of High Capacity Transit per 235
. o 1000 People, m/1000 people :
Transportation Mode Split (private | 1,492 bus
motorized, public motorized,
walk/cycle 481 . .
yele) 81 trams Transportation Non-Motorized Mode 4%
854,460 private
transport and taxi

The comparison with climate conditions of peer cities is not appropriate.

Figure 12: Total Transportation energy use per capita

(MJ/capita)

TD AC'E
L oANs W L
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The city of Kyiv ranks medium for
the performance indicator of
Transportation energy use per
capita in comparison with the peer
cities with similar characteristic on
HDI. The theoretical energy saving
potential for the city of Kyiv amounts
to approximately 35% to achieve a
level of the better performing cities,
such as: Belgrade or Barcelona.
However, the geographical extend
and economic performance drives
the demand of mobility and thus
transports energy demand.
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Figure 13: Public Transport MJ / passenger km

The city of Kyiv ranks medium for the . ..unge im
performance indicator of  Public

similar characteristic on climate. The
theoretical energy saving potential for

Transport  MJ/passenger km in

comparison with the peer cities with '

the city of Kyiv amounts to

approximately 35% to 50% to achieve a

level of the better performing cities, .

such as Belgrade and Sarajevo
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Figure 14: Public transport mode split (%)
6l The city of Kyiv ranks low for

the performance indicator of
£l Public transport mode split in
comparison with the peer cities
« with similar characteristic on
climate. There is the theoretical
o potential to increase the share
a I of public transport use by 100%
. I [ to achieve a level of the better
. performing cities, such as
Vienna and Tallinn, at a level of

. 32%.
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The city of Kyiv ranks low for the performance indicator of Meters of high capacity transit per 1000
people in comparison with the peer cities. A theoretical energy saving potential cannot be derived from
this as the definition of facilities of high capacity transit in peer cities need to be considered (metro, light-
rail, and tram).

The share of non-motorized transport in Kyiv is low at a level of less than 5% of passenger km.
The specific energy consumption for private transport per passenger kilometer is in Kyiv at the low level
of the peer cities.

3.4 Solid Waste Sector Benchmarking

Figure 15: KPI and key data for solid waste sector

Key Data Key Performance Indicators (TRACE)

Amount of solid waste generated within the 1,100,000 . .

municipal boundary (tons) Waste per capita (kg/capita) 383.45

Amount of solid waste that is recycled (tons), 185,000 . 0

including waste incinerated Capture rate of solid waste 100%

Amount of solid waste that goes to landfill (tons) | 722,500 % of solid waste recycled 17%
% of solid waste that goes to landfill | 66%

The capture of solid waste amounts to almost 100%, of which 66% goes to the landfill. The very low
percentage of waste recycled at about is according to official figures. The waste incineration plant of Kyiv
is able to absorb annually some 150-180,000 tons MSW. In fact there is unofficial/illegal collection of
recyclable fractions of the municipal waste which is processed for commercial sales.

TDACE

IRV \W) &
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Figure 16: Waste per Capita (kg/capita) The city of Kyiv medi
e city of Kyiv medium

kg/capita for the performance
0 indicator of Waste per
Capita in comparison
L with the peer cities with
similar HDI
ol characteristic. The
- theoretical potential to
reduce the specific
04 amount of waste at the
city of Kyiv amounts to
- approximately 25 % to
- achieve a level of the
better performing cities,
0 such as: Sofia and
S EEENEEEREREESEETEE Skopje.
ol
3.5 Water & Wastewater Sector Benchmarking
Figure 17: KPI and key data for water and waste water sector
Key Data Key Performance Indicators (TRACE)
Total amount of water sold (m3) 235,116,100 .
Water consumption 224 55
Energy consumed to produce potable water 197,481,700 L/capita/day
(kWhe)
Total amount of potable water produced (m°) 300,505,601 Energy density of potable
water production 0.66
Energy consumed to treat wastewater (kWhe) 180,804,400 (kWhe/m3)
Total amount of treated wastewater (m3) 241,142,200 .
Energy density of
Energy expenditures of the water utility for 54,985,478 wastewater treatment 0.73
potable water and wastewater treatment, (kwhe/m3)
Usb
Total expenditures of a water utility 219,257,549
_ Percegtage of non revenue 50
Number of households with potable water 32,139 water
service
Number of households with connection to the | 32,139 Electricity cost for water
public sewage system treatment (potable- and
0.240 wastewater) as a 25.08%
Average water rates (USD/m3) percentage of the total
water utility expenditures

% Technical waster losses amount to approximately 30%, but the sewage system collects rain water and waste
water from other external sources. The TRACE model lacks precision for this KPI.
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Figure 18: Water Consumption (l/capita/day)

Livaptwidy The city of Kyiv ranks low for

the performance indicator of
Water Consumption per capita
in comparison with the peer
cites  with  similar  HDI
characteristic. The theoretical

» potential to reduce the specific
amount of water consumption
™ at the city of Kyiv amounts to
approximately 40 % to achieve
) a level of the better performing
cities, such as: Tallinn.
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Figure 19: Energy Density of Potable Water Production

The city of Kyiv ranks low for the (kWh e/ms)

performance indicator of Energy
Density of Potable Water Production in
comparison with the peer cities with
similar characteristic on climate. The .

theoretical energy saving potential for |,
the city of Kyiv amounts to
approximately 50% to achieve a level of
the better performing cities, such as )
Banja Luca or Vienna. However, this
indicator highly depends on the
conditions of availability of fresh water

L1, L ekl

resources.

Figure 20: Energy Density of Wastewater Treatment (kWhe/m3) The city of Kyiv ranks lowest for

¥heimd the performance indicator of
. Energy Density of Wastewater

Treatment in comparison with all

cities in TRACE comparisons.

The energy saving potential for

the city of Kyiv amounts to

o o approximately 50% to achieve a

level of the better performing

" cities. The percentage of non-

revenue water of a city as well as

the availability of waste water

o I treatment facilities needs to be

p . =2 considered for the evaluation of

i ¢ 4 =2 3 % z % 8 E B 3 3 ¢ this indicator.

IRACE
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Figure 21: Energy expenditures of the water utility for

potable water and wastewater treatment (%)
The city of Kyiv ranks low for the
performance indicator of Share of
Energy Costs of Total water Utility
costs in comparison with the peer
cities with similar characteristic on
climate. The theoretical cost saving =
potential for the city of Kyiv amounts .

to approximately 50 % to achieve a
level of the better performing cities, B
such as Sofia, Belgrade or Vienna. "
However, this indicator highly =
depends on the conditions of .
availability of fresh water resources .
and the electricity tariff. . . .
B8 oz § 1 § § 2 i i °

In Kyiv a high percentage of supplied potable water is revenue to the sewer and a high percentage of
collected wastewater is processed in the water treatment plant, both close to 100%, which consequently
leads to high energy consumption and costs for the treatment. Peer cities with low level of treatment and
collection rates have lower energy demand, but high environmental pollution.

3.6 Power & Heat Sector Benchmarking

Figure 22: KPI and key data for power and heat sector

Key Data Key Performance Indicators (TRACE)
Technical T&D losses (GWhe) 1,024.5 Percent heat loss from network 18.3%
Non-technical T&D losses (GWhe) 258.8 Percent total T & D losses 10.9%
Number of households with authorized 627,163 Percent of T & D loss due to 2 8
electrical service non-technical 070
Total electricity produced (GWh) 2,056

Total electricity distributed (GWh) 9,365.8

The city of Kyiv ranks low
for the performance
indicator of Heat Loss from
Network in comparison
with the peer cities with
similar climatic
characteristic.

The theoretical potential to
reduce heat losses for the
city of Kyiv amounts to
approximately 50% to

in
" achieve a level of the
better performing cities,
) a .—r — such as Tallinn at the loss
level of DH network in
Western Europe, below
o | . 8%.

g Data for Kyiv need to be

Ciies validated in the course of
further assessment. The
data of peer cities are not
quite up-date and seem to
contain estimations.

Figure 23: Heat Loss from DH Network in %
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The city of Kyiv ranks medium for the Figure 24:Losses from electricity Transmission &

performance indicator of power grid losses Distribution grid
in comparison with the peer cities with
similar characteristic.

The theoretical energy saving potential for
the city of Kyiv amounts to approximately  *
25-30% to achieve a level of the better
performing cities, such as power
distribution networks in Western European
cites at a level of 8% losses. The
comparison with peer cities in the TRACE
model is difficult, as they are not quite up-
to-date and seem to be based on
estimates and unknown assumptions.
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The Percent of Losses of the power Transmission & Distribution network due to non-technical Losses is
in the city of Kyiv low. The collection rate, as reported by the power utility, is very high at a level of 99%.
A comparison with TRACE peer cities in particular with development countries is not appropriate.

3.7 Public Lighting Benchmarking

Figure 25: KPI and key data for public lighting sector

Key Data Key Performance Indicators (TRACE)
Total electricity consumption of street lights | 61.4 Electricity consumed per
(CWhe) km of lit roads (kWhe/km) | & 006-5
Total length of roads (km) 1,617
Length of lit roads (km) 1,615

. 182,642 points % of city roads lit 99.9%
Number of light poles 70,670 poles
Total energy expenditure for street lights 3.5 million
(USD) ) Electricity consumed per 336.1
Average electric rates for street lights 0058 light pole (by light point) 869 per pole
(USD/KWh) )

Figure 26: Electricity consumed per lit road
(kWhe/km)

KiVhelon

The city of Kyiv ranks low for the

performance indicator of  Electricity ™
consumed per lit road km in comparison o
with the peer cities with  similar
characteristics.
The theoretical energy saving potential for

1000

the city of Kyiv amounts to approximately
50% to achieve a level of the better
performing cities, such as Thilisi or Vienna.
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Figure 27: Electricity consumed per light pole

(kWh/pole)

Whepoe The city of Kyiv ranks medium for the
performance indicator of Electricity consumed
per light pole in comparison with all cities in
TRACE comparisons. The energy saving
potential for the city of Kyiv amounts to
approximately 30% to achieve a level of the
better performing cities, such as Thilisi or

o Vienna. For the comparison of this indicator a
en clear distinction of light point and light pole is
necessary and the architecture of street lighting
- .needs to be considered.
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With the availability of new technologies such as LED the energy saving potential for street lighting
increases to 40-50%". The percentage of Lit City Roads is almost 100%, as reported by the municipal
street lighting company.

3.8 Municipal Buildings benchmarking

Figure 28: KPI and key data for municipal public buildings sector

Key Data Key Performance Indicators (TRACE)
(Ekl\?vclgn)cny consumption in municipal buildings 147.1 Municipal buildings electricity »a1

€, - .
Fuel consumption in municipal buildings (kWh,) 1,187 consumption (kWhe/m2)
(TStSaIID)energy expenditure for municipal buildings 119.7 Municipal buildings fuel 166,37
Municipal buildings, floor area (m?) 6,368,730 consumption (KWht/m2)
Municipal buildings, average USD/KWh 0.094 Municioal buildinas enerav spend
Commercial buildings, average USD/KWh 0.141 a erce?nt of muni?:i al bu%y ef 4.15
Residential buildings, average USD/kWh 0.023 P P 9

The specific electricity consumption in municipal buildings is with approximately 23 kWh per m2 low
compared with all peer cities.

Figure 29: Municipal Buildings Heat Consumption The city of Kyiv ranks lowest for the
(kWhg/m?) performance indicator of Municipal
- Buildings  Heat  Consumption in
- comparison with all peer cities of similar

climatic characteristic. The theoretical
energy saving potential for the city of
Kyiv amounts up-to 60 % to achieve a
level of Western European cities. The
average level of best practice for this
indicator (60 kWh/m?2) could be applied.
A comparison with cities listed in the
TRACE model is not very appropriate
due to the limited number of data and
uncertain assumptions and sources on
figures.
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* It is assumed that LED technology replacement is not (or not widely) included in KPI of TRACE peer cities.
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Figure 30: Percentage of Municipal Budget
spending for energy in municipal buildings
The share of spending of energy in
municipal buildings amounts to
approximately 4% of the Municipal Budget
of Kyiv. This is at an average level

compared with peer cities. A direct energy
saving potential cannot be derived from this
indicator. This indicator is for average
performing cities in western Europe at a
level of 2 to 3 %. _

3.9 Summary of Kyiv city benchmarking

[ B

In comparison with peer cities of the TRACE database the majority of performance indicators ranks low in
terms of specific energy consumption, in particular for the sectors of:

- preprimary energy consumption per GDP and per capita,

- heat consumption in public buildings,

- energy density for potable water production and waste water treatment,
- specific energy consumption for street lighting,

- energy use per capita for total transport

- specific energy consumption of the public transport fleet and

- specific energy losses for heat and power distribution

The theoretical energy saving potential for the above sectors and KPI is in the range of 30 to 50%.
Additional potentials for increase of the city performance are:

- the reduction of waste volume per capita and an increase of the share of waste recycling
- anincrease of the share of public transport mode to reduce private, individual transport energy
consumption.

The results of the benchmarking provide an indication for the prioritization of sectors with high energy
saving potential.
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4 ldentifying Priority Sectors

The purpose of TRACE is to rapidly assess energy use in a city in order to identify and prioritize sectors,
and indicate specific energy efficiency interventions.

Therefore it has been analyzed which sectors offer the highest energy saving potential that are both
achievable due to the control and impact by the CA and financially viable.

The process for identifying priority sectors considers three main issues:

> the proportionate spending on energy in each sector either at a municipal level or for the entire
city (public and private);

> the relative energy intensity of the sector, based upon the results of the benchmarking exercise
and the consultant’s professional opinion having reviewed each sector; and

> the degree of control or influence that the city government has over each sector or
components of a particular sector, budgetary control being considered the most important factor.

4.1 Spending for energy in the city

Annual Budget of City in 2013 2,889 million USD

Figure 31: City Government Energy Spend

Total spending for energy in all sectors 3,362.1 Million USD
Energy Spending (for sectors: municipal public transport, municipal 1,914.4 million USD
buildings, street lighting, waste, water and waste water services) in

2013

Of which for Municipal sector facilities 213.9 million USD

119.8 million USD

Of which energy spending for municipal buildings
9ysp g P g 4.1% of budget

Municipal sector Energy Spend as Percentage of Municipal Annual 7.4%
Budget

A detailed analysis of the sectors is available in the city background report.
4.2 Relative Energy Intensity

The indication of the Relative Energy Intensity (REI) is based on the results of the benchmarking exercise
and provides the theoretical potential for energy saving.

Figure 32: Comparison of sectors by spending for energy, REI and EE potential

Sector Energy Spend (in Theoretical Energy EE potential by
million USD Savings Potential = | implementation of
including VAT) Relative Energy the recommended
Intensity set of measures
Public, municipal 50-60% 50%
buildings 119.8
Street Lighting 3.5 50% 42%
District Heating 598.1 30-40% 11%
Public Transportation 30.1 30-35% 9%
Waste 5.5 25% 39%
Potable Water 28.2 30-50% 2%
Wastewater 26.8 30-50%
Electricity sector 1,102.5 3% 0%
Private Vehicles 1,447.7 10-20% 1%
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The spending for energy in Kyiv, without private transport sector, amounted in 2013 to a total of
3,362 million USD, including for private vehicles 1,448 million USD.

Figure 33: Costs of energy in Kyiv (in million USD, year 2013, total 3,362 million USD)

Potable
Water; 28,2

Power; /

1.102,5

District
Heating;
598,1

Solid Waste; )
5,5 Public

Transportatio
n; 30,1

Wastewater;
26,8

Private
Vehicles;
1.447,7

Municipal
Buildings;
Street 119,8

Lighting; 3,5

Figure 34: Spending for energy in Kyiv in 2013 for municipal sectors in % (Total 214

Million USD)
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4.3 City authority level of control, influence and enforcement power

The level of regulatory power, budget control and influence/enforcement power of the Kyiv City
Authority on the energy sector and urban infrastructure is summarized as follows.

Figure 35: Kyiv City authority level of budget control and enforcement power and urban
infrastructure sectors’ energy consumption

City Administration authority level of power

SIE; Regulatory Budget control IIVERES e

enforcement
Public buildings HIGH HIGH HIGH
Street lighting HIGH HIGH HIGH
Public transport HIGH MEDIUM HIGH
Waste HIGH MEDIUM HIGH
Potable water supply LOW MEDIUM MEDIUM
Wastewater LOW MEDIUM MEDIUM
District heating LOW LOW MEDIUM
Power supply LOW LOW LOW
Gas supply LOW LOW LOW
Private transport LOW LOW LOW
Residential buildings LOW LOW MEDIUM

The CA remains in full control over the sectors of municipal public buildings and street lighting.

In addition the CA retains a certain degree of influence on the end energy consumer sectors of waste
management and public transport, and limited influence on the sectors water supply and
wastewater and district heating (due ownership structure).

The energy consumption of the private, individual transport can be influenced by the CA to a certain
extend only, for example by attracting passengers to shift to the public transport mode of mobility and by
smoothing inner-city traffic flow.

A cross-sector horizontal area of EE activities is the Municipal Energy Management, which is 100 %
controlled by the CA.

The Municipal Authority of Kyiv has limited control and influence on

A) the end consuming sectors of: Residential sector, commercial and industrial sector, private
transport, non-municipal public buildings,

B) the district heating sector,

C) the power generation and distribution sector,

D) Gas distribution.

4.4 Prioritization of sectors

Consequently the EE recommendations for those sectors with limited control by the CA should receive
lower/low priority.

The areas listed below will be the 7 sectors selected for detailed analysis and development of appropriate
EE recommendations on the frame of TRACE.
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MUNICIPAL BUILDINGS

STREET LIGHTING

PUBLIC TRANSPORT APE
EAVATWI' W

DISTRICT HEATING Too| for Rapid Assessment of Cily Energy

WATER & WASTE WATER EE Assessment

SOLID WASTE

CITY ENERGY
MANAGEMENT

The level of use of the energy of a respective sector indicates in addition the degree of influence of the
City Administration.

City wide energy means that the energy is spent for private, commercial and public entities, while City
Authority means the energy is spent for areas or services, the City Authority has a jurisdiction.

Considering EE interventions in those sectors have the potential to reduce municipal budget
spending for energy, multiplication and replication and to strengthen the degree of CA control.

TD AC'T
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Final energy consumer sectors which are controlled by individual or commercial entities are not
considered in the TRACE assessment, as the City Authority has no control and influence on the energy

performance or energy budget spending. At this point, the following sectors are set aside and not pursued
further.

Private vehicles

Individual control

Power supply

City wide, commercial control

Gas supply City wide, commercial control

Commercial control

Commercial sector/buildings

Public, non-municipal buildings Central Government control

Residential sector

Individual control

Industrial sector

Commercial control

This does not necessarily mean that no energy efficiencies are to be developed in these sectors. It simply
indicates that, when compared to other sectors, they are unlikely to produce as compelling energy
efficiency savings potential or are unlikely to be achievable by the CA.

TRACE

Tool for Rapid Assessment of City Energy
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5 Brief Review of Sectors

A detailed analysis of the sectors is available in the city background report.

5.1 City wide energy

The Energy balance of Kyiv has been analyzed for the year 2013 and is presented graphically in a Sankey type Energy flow chart. The [city controlled areas| are marked
with a read box. The energy flow of the city follows the logic of supply: Primary Energy - Transformation of Energy = Distribution > Final consumption. Note: As
Primary Energy all imported energy to the city is considered.

Figure 36: Energy balance and Energy flow chart of Kyiv, 2013 (in GWh)
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Kyiv’'s primary energy consumption amounts to 48,190.7 GWh in 2013 with highest consumption of
natural gas of almost two third. The majority of gas is utilized for the generation of power and district heat
for the distribution to various end consumers. There are a number of heat and power cogeneration

facilities operated in the city of Kyiv.

Figure 37: Primary energy consumption by

energy carrier

and distribution

Figure 38: Losses in the energy transformation
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The losses of energy transformation (generation sector) and distribution amount to 8,111 GWh
representing 17% of PEC. The losses of the central heating system - in generation and distribution are at
the level of twice the energy consumption of all public buildings in the city (municipal and no-municipal).

There are no shortages of energy supply registered in 2013. All households, public and commercial
customers are connected to energy distribution systems and supplied with energy according to their

needs.

The residential sector is the
largest energy consumer with
above 50 % of the city’s final
energy consumption as it is
typical for all Ukrainian cities.
This is followed by the private
transport sector of 22% and
industry and commercial sector
(including other buildings) of
16%.

TD ACE
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Figure 39: Final energy consumption by energy carrier in %
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Figure 40: Final energy consumption by sector in 2013 in GWh
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Natural gas, electricity and district heating are the dominant types of the final energy consumption, in
particular in the residential sector.

The final energy consumption of the sectors under control and influence by the city administration
amounted in 2013 to 2,349 GWh which represents 5.8% of the overall city final energy consumption.

Figure 41: Final energy consumption by sector, 2013 in %
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5.2 Heat generation and distribution - city wide

Kyiv centralized heat supply are provided by two large district heating

Operators of facilities/ companies and the large number of small institutional boiler:

utilities: Overall, there exist 804 different heat generation units with total installed
thermal capacity of more than 14.89 GW (13,000 Gcal/h).
TRACE
Tool for Rapid Assessment of City Energy
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e PJSC "Kyivenergo"; produces the main part of the city heat
energy, which are generated at the CHP-5, CHP-6, boiler that
are managed by PJSC "Kyivenergo" affiliate "Heat networks", in
total 174 boiler

e "Kyivenergo"; affiliate "Zhytloteploenerho", incineration plant

e PJSC "EKOSTANDART" (Darnytscka CHP); provides heat
energy to customers placed on in central and southern areas of
the Kyiv Left Bank. The total share in the energy supply system
is about 12%, Thermal capacity -1.4 GW, fuelled by natural gas
and coal.

e 289 institutional heating boilers (building site networks ) and 326
industrial boilers

Figure 42: Structure of installed heat generation capacities, in GW
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The total connected heat load is PJSC "Kyivenergo" is 8.73 GW: 6.54
GW for heating and 1.26 GW for hot water.

The company "Heat distribution networks" of PJSC "Kyivenergo" is in
charge for transporting and does not have its own heat generation units,
but is a wholesale buyer of heat energy from the CHPs, boilers and
affiliate "Heat networks".

Level of CA control or
influence:

The CA is a shareholder of both, PJSC "Kyivenergo" and PJSC
"EKOSTANDART" and maintains influence on performance, while the
decisions on operation and financing are with the board of the
commercial companies.

City energy spent and
energy use:

Individual heating stations of residential, commercial, non-municipal
public and other buildings is not considered in this section, but the
consumption is shown in the energy balance.

Much of boilers are outdated and after more than 30 years operation,
physically worn out which leads to the reduction to an operational
capacity to one third. Average boiler combustion efficiency is 80-90%.
Approximately 85% of the boilers have exceeded their operation life
time.

The amount of heat energy generated at PJSC "Kyivenergo" and PJSC
"Ekostandart" in 2013 amounted to 19,178 GWh (16,490 Gcal). Of
which production of "Kyivenergo" amounted to 92%.

Figure 43: Comparison of fuel consumption and heat energy
production

Boiler-houses CHP
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Heat network scheme is two-pipe ring. The length of the heating
network is 2,275 km (in two-pipe) with diameters of pipelines is from
1,200 to 50 mm. The average heat losses in heat networks are about
18%, although there are heat network areas (branches) where losses
are much higher.

The temperature control of heat delivery is done centrally at CHP and
boiler houses, as so called Central Heating Points according to
normative temperature chart - 150-70 °C, while real and actual
temperature at some boiler is 120-70 °C.

The heat production for domestic hot water supply amounts to about
28%. DHW supply is unreliable and shrinking during off-heating season.

Figure 44: Total heat delivery to consumer groups
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The energy input / gas consumption for the heat production is with the
amount of 137 m*Gcal. The electricity consumption for heat production
and distribution is high (49 kWh/Gcal). The main reasons for the high
specific electricity consumption are: disconnection of consumers from
the centralized heating system, technically outdated equipment; lack of
hydraulic balancing at the consumer sites.

Condition of main
equipment and EE
potential:

The DH network was constructed in the 1970-80 years; today about two
third of the DH network components are older than 15 years. The
majority of the heat networks are laid in reinforced concrete troughs
which are impassable channels. Thermal insulation of pipes made
mainly by mineral wool and glass wool mats and is partly damaged.

Recently the government obliged the DH companies to decrease the
gas consumption by 30%, as defined by the Resolution of Cabinet of
Ministers of Ukraine 09.07.2014 Ne 296 "Some issue of providing natural
gas population, enterprises, institutions and organizations by the end of
the heating season 2014/15 year".

Gas tariffs for heating companies that produce heat for households shall
increase during 2014-2017 in steps by 34%, 40%, 20% and 20%.

I |

NS W\

wliwta Sy Kyiy - City Energy Efficiency Report Page 41




5.3 Power distribution - city wide

Operators of facilities/
utilities:

The power supply system of Kyiv and its suburban area are managed by
the united energy complex, which is part of the Central Electric Power
System and the Ukraine United Energy System. The main energy
sources in Kyiv (including suburban area) are Darnytska CHP, CHP-6,
CHP-5, HPS Kyiv and the Kyiv PSP. The installed capacity of these
sources is 3,807 MW, including in Kyiv -1,380 MW.

Level of CA control or
influence:

The power distribution system is not subject of municipal control or the
municipal budget. Energy efficiency measures are under the
responsibility of JSC "Kyivenergo".

The electricity tariffs are regulated by the National Commission for State
Energy and Public Utilities Regulation of Ukraine.

City energy spent and
energy use:

In 2013 city electricity consumption in Kyiv was 8,083 GWh, including
population consumption - 24%, other consumers - 41%, centralized
water/waste water supply system -4%, public budget building - 7%,
municipal public transport — 4% and street lighting - 1%. All households
are connected and supplied by the power utility.

Figure 45: Structure of city electricity consumption by consumers
groups
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The costs of electricity in 2013 amounted to 1,102 million USD
(Including VAT).

Condition of main
equipment and EE
potential:

Kyiv receives electric energy from Ukraine United Energy System
through "Pivnichna" substation 330 kV, SS "Novokyyivska" 330 kV, SS
“Brovary” 330 kV, SS "Zgovtneva" 330 kV.

The technical transmission and distribution losses amount of 1,021 GWh
which represents 10.9% of transmission energy. It is assumed, that the
non-technical losses of 1.2 % are due to non-payment of bills and theft.

5.4 Gas distribution - city wide

Operators of facilities/
utilities:

The Kyiv gas supply system is in communal ownership and operated by
PLSC “Kyivgas”.

Level of CA control or
influence:

The gas distribution system is not subject of municipal control or the
municipal budget. Energy efficiency measures are under the
responsibility of PLSC “Kyivgas”.

The gas distribution tariffs are regulated by the National Commission for
State Energy and Public Utilities Regulation of Ukraine.

City energy spent and

In 2013, the city gas consumption amounted to 3,352 million m®
distributed as shown below Figure. The structure of gas consumption.

Tool for Rapid Assessment of Cily Energy
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energy use:

Residential sector gas consumption is mainly used in multi-apartment
buildings for cooking and preparation of domestic hot water. Gas
supplied to individual houses (independent from DH network) is used in
addition for the individual production of space heat.

Figure 46: Structure of city gas consumption by consumers groups
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Condition of main
equipment and EE
potential:

Overall the gas supply system consists of gas pipelines of high,
medium and low pressure with the total length almost 4,800 km, 1,400
gas distribution points and 629 cathode protection stations. The length
of gas pipelines which is older than 40 years is nearly 520 km. Based on
expert estimation, the technical losses in the gas distribution network
amount to 2%.

5.5 Private Transport - city wide

Operators of facilities/
utilities:

The transport energy consumption is dominated by private, individual
vehicles. While the transport mode split referring to passenger-kilometers
is estimated with 15% urban public transport, 4-5 % walk and cycling,
above 80 % individual, private cars.

Level of CA control or
influence:

The licensing of vehicle operation is performed by Ukrtransinspektsiya
(State land transport security Inspectorate of Ukraine). The CA as no
control and limited influence on the individual transport means.

City energy spent and
energy use:

Private vehicles of individual motorized transport are with 95% the largest
consumer of fuel and energy in city transport sector in 2013.

The overall passenger turnover amounts to 30,090 million passenger km
per year. With a total energy consumption of 10,996 GWh per year. The
split of energy consumption for all transport is: 4% electricity, 20% diesel,
75% gasoline and 1% LPG.

Figure 47: Share of energy consumption of transport sector
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The total number of registered private vehicles in Kyiv has been increased

1
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during 2008 - 2013 from 436,000 to 846,000 units. The overall level of private,
individual motorization in Kyiv is 308 cars per 1,000 inhabitants.

5.6 Public Transport Sector - City wide and City Authority

Operators of facilities/
utilities:

The city public transport service is operated by:
a) Transport companies with the CA as main shareholder:
e municipal corporation "Kyivavtodor"
e communal enterprises “Kyiv Metropoliten" and
"Kyivpastrans"
b) 37 commercial transport companies (for micro/ shuttle-busses)

Level of CA control or
influence:

The CA maintains budget control and influence on the 2 municipal
public transport companies.

Commercial and private transportation services providers and taxi
operators must register their vehicles in accordance with Ukrainian laws,
to have relevant license and license card for each vehicle equipped
according to established specifications.

The local authority has full regulatory influence on the transport carriers
of municipal ownership but also to certain extend to commercial
transport companies.

City energy spent and
energy use:

The three underground metro lines in Kyiv have of 67.4 km, which is
considered as high capacity transit. The total volume of passenger
transportation in 2013 was 438.5 million passengers, which is 35% of all
passengers.

Kyiv city public transport network includes 41 trolleybus lines, 19 tram
lines, 69 city, 9 suburban bus lines and 54 minibus lines. Tram
passenger account to 19% of total ground transportation

The total number of inner-urban public transport passenger vehicles
comprises 3,307 units (794 Metro, 481 trams, 540 trolleybuses, 972
municipal buses, 520 private taxis). A major part of the urban fleet
consists of high, medium and small capacity buses

Figure 48: City transport fuel and energy consumption (excluding
taxi and private transport) in 2013
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Condition of main
equipment and EE
potential:

There is the opportunity to introduce higher vehicle emission standards
in the process of providing new or the extension of licenses for public
transportation.

The energy consumption of the private, individual transport can be
influenced by the CA to a certain extend only, for example by attracting
passengers to shift to public transport mode of mobility and by
smoothing inner-city traffic flow.
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5.7 Potable Water and Wastewater- city wide

Operators of facilities/
utilities:

Water supply and waste water services are provided by the utility PJSC
"Kyivvodocanal". It is a city wide service to all customer groups.

The number of users of potable water (residential, public and
commercial) is 32,139 (comprising 100% of residential sector of 2.85
million people) of which 100% are connected to the waste water
collection and treatment system.

Level of CA control or
influence:

The CA as a shareholder has control over "Kyivvodocanal” and
maintains influence on operation, performance and financing.

City energy spent and
energy use:

Annual water consumption in the city is 235 million m3.

Figure 49: Potable water consumption Structure in the city, million
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The annual volume of sewage to be treated (including waste water from
other sources and collected rain water) is 18,4 million ms3,

For the operation purposes of the water supply and wastewater system
378,3 GWh of electricity have been consumed in 2013, of which 52% for
water supply and 48% for wastewater.

Average specific electricity consumption for water supply is 0.66 kWh/m?
and for wastewater — 0.73 kWh/m®.

Figure 50: Electricity consumption and costs of PJSC
"Kyivvodocanal” on water and wastewater service
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Condition of main
equipment and EE
potential:

The Kyiv centralized wastewater system consists of 34 sewage pumping
stations, about 3,000 km of sewerage networks and Bortnychi aeration
station. Bortnichi aeration station is the only wastewater treatment
facility in Kyiv.

The total length of the water supply network is 4,177 km. Considerable
part of the water supply facilities, networks and equipment have
exceeded the standard period of operation, which reduces the efficiency
purification of potable water, increasing the cost of material and energy
resources, increasing the cost of services. Technical losses in water
supply amount to approx. 30%. In 2013 the number of water network
leakages was almost 9,000. The length of the water supply network that

I |
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needs to be replaced is 1 630,6 km, which is 39% of the total water
supply pipeline length.

The length of waste water treatment network that needs to be replaced
is 843,2 km, which is 32% of the total wastewater pipeline length.

Ongoing investment
programs for
performance increase

IBRD Project "Urban Infrastructure 2" Modernization of water supply and
sewerage system with total investment cost of USD 11.4 million (USD
9.3 million - IBRD loan and USD 2.1 million - Clean Technology Fund
credit). The project includes:

¢ Rehabilitation of pumping stations in Dnieprovska water station;

e Reconstruction of pumping station "Krutohirna®;

¢ Rehabilitation of water pumping stations Level 3 ate water station;
e Modernization of cascade pumping stations.

"Kyivvodocanal” planned and implements the program "Potable water of
Kyiv 2011-2020".

5.8 Waste management — city wide

Operators of facilities/
utilities:

Decision the Kyiv City Administration from March 25, 2010 Ne 435/3873
informs that the waste removal services performer in the city is
communal enterprise "Kyivkomunservis". Waste collection services,
transportation and disposal of solid waste in the city are provided by 15
companies: 14 commercial and OJSC "Kyivspetstrans".

In 2013 services collection, transportation and disposal of solid waste
in the city has been provided by private companies on a city district
level, among the largest: Ltd "Celtic" and the subsidiary “Altfater Kyiv",
CJSC "Spetskomuntehnika”, JSC "Kyivspetstrans» and Ltd «Kramar-
Rysayklinh".

Level of CA control or
influence:

0OJSC "Kyivspetstrans" is an independent economic entity with share of
the CA. The CA as has limited control over the commercial waste
collection companies, but maintains full responsibility on the landfill.

City energy spent and
energy use:

Total annual collection of solid waste in 2013 was 1,100,000 tons, of
which: 10.9% are unofficially recycled (removed directed by residents to
the secondary raw materials receiving points, illegally removed from
containers, etc.), 5.9% officially recycled; 17.5% are incinerated (thermal
neutralized) and 65.7% are dumped to the landfill sites.

The waste incineration plant "Energy" operated by "Kyivenergo" affiliate
"Zhytloteploenerho" has a capacity of 250,000 tonns/year. The heat
produced of annually approx. 200 GWh is delivered, "Kyivenergo"
heating system.

Figure 51: The waste incineration plant "Energy"

Up to 66% of generated solid waste are dumped in the 3 municipal
landfills:
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Recyclable fragments of the waste volume amount to 0.7 million tons
i.e. 63 % of the total, of which paper 30 %, metal 3 %, plastic 10 % and
biomass 20 %.

Services for the collection and removal of solid waste are provided by
300 special vehicles, for municipal landfills operation 31 vehicles, in total
consuming in 2013 approx. 79 GWh, of which 60% diesel consumption.

Condition of main
equipment and EE
potential:

According to the waste management programs of the city the following
energy performance improvements are necessary: :

e construction of a solid waste processing facility;

e extension of facilities for sorting waste;

e replacement and up-grading of waste collection trucks including
driver training;

e awareness campaigns for reduction and separation of waste.

At the landfill Ne5 it is possible to generate landfill gas. The use of the
biogas for the production of heat or power is challenging.

5.9 Building sector — City wide and City Authority

Operators of facilities/
utilities:

The total energy consumption of all buildings in Kyiv of various types of
usage and ownership amounted to 24,881 GWh in 2013, representing
62% of the total city consumption.

Level of CA control or
influence:

The buildings of the city are the largest final energy consumers, of
which almost 68% goes to the residential sector. The CA has no control
and limited influence on the energy consumption of the residential
sector. Apartments in multi-storey buildings are privatized.

City energy spent and
energy use:

Figure 52: Energy consumption structure of overall buildings of
different ownership, GWh
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Public budget buildings energy consumption amounts to approximately
11% of the total city buildings final energy consumption: municipal
Buildings- 5% and not municipal public buildings 6%.

Condition of main
equipment and EE
potential:

Through the installation of individual heating stations (IHS) over-heating
of apartments can be reduced and better hydraulic balancing can be
achieved. EE investments in improvement of the building performance
and a decrease of the heat demand, e.g. building shell measures,
remain challenging due to the ownership structure.
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5.10 Municipal Buildings - city authority

Operators of facilities/
utilities:

Public buildings can be divided into three types of budget funding: central
government, regional and municipal buildings.

Level of CA control or
influence:

The CA is not responsible for maintenance and introduction of energy
efficiency in public buildings owned by the central government (state)
and regional (oblast) government.

The operators of the municipal public buildings are the departments of
the CA: Department of Health and medical care, Department of
Education and Science, Department of Culture and the Arts, Social
Policy Management Department, Department of Family, Youth, Sports
and Tourism.

City energy spent and
energy use:

Municipal budget buildings’ energy consumption occupies approx. 5,2%
among the total city buildings consumption.

In Kyiv, there are about 3,216 communal properties objects with a
total heating area of 6,37 million m?*

e 1,435 communal property objects of the municipal subordination;
e 1,781 object communal ownership of city district subordination.

Heat energy consumption has the largest share (up to 84 %) of total
energy consumption. The total amount of heat energy consumed in 2013
by municipal public buildings was 966,000 Gcal (1,123 GWh). In 2013
147 GWh of electric energy have been consumed by municipal public
buildings. There is almost no supply of hot water from the district heating
network for municipal public buildings. Gas consumption for heating and
hot water preparation by individual boilers in municipal public building is
about 5% for production of DHW and cooking mainly.

Figure 53: Energy consumption structure of municipal public
buildings of different ownership, GWh
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Figure 54: The structure of fuel and energy consumption, GWh
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The specific heating energy consumption is in the range of
130-230 kWh/m® in average 185 kWh/m2 confirmed by various energy
audits. The energy spending for municipal buildings amount to
119.8 million USD, which is 4.1% of the city budget and 56% of energy
costs of the municipality (for sectors under CA control). There is a
dynamic of energy costs for municipal buildings over the last 7 years of
200%.
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Figure 55: Dynamic of energy costs for municipal public buildings
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Condition of main
equipment and EE
potential:

The existing public buildings have been mostly built in the Soviet Union
era in 1950-1970. They have large heat losses through the building
envelope and require a significant amount of heat energy for space
heating. Most buildings have received regular maintenance and repairs
over 30 years.

Ongoing investment
programs for
performance increase

e Program "Energy efficiency in Kyiv budgetary institutions" by NEFCO
and grant E5P.

e Program "Thermo-rehabilitation of Kyiv public institutions".

e Project USAID «Municipal Heating Reform in Ukraine": with Energy
audits in typical public buildings

Details are provided in section 6.

5.11 Public Lighting — City Authority

Operators of facilities/
utilities:

Operation and maintenance of outside city lighting is carried out by
municipal enterprise "Kyivmisksvitlo".

ME "Kyivmisksvitlo" provides lighting in 1,852 streets, 1,133 houses
adjoining areas, 45 parks and 49 gardens, architectural - decorative
lighting of 20 monuments, 4 bridges.

Level of CA control or
influence:

ME “Kyivmisksvitlo" is a legal entity in 100% ownership of the
municipality. Thus the CA maintains full control and influence for the
public lighting sector.

City energy spent and
energy use:

The total amount of electric energy consumption in 2013 was 61.32
GWh.

The electricity consumption for street lighting during 2009 -2013 has
been quite stable, while costs for energy in the same period has almost
doubled to USD 29.07 million in 2013.

Condition of main
equipment and EE
potential:

The city exterior lighting network consists of 1,802.8 km of cable lines
(66% laid in the ground), 2,250.7 km of overhead lines, 1,454
distribution systems (PV - switching-on and administration points),
182,642 lamps that are placed at 70,670 poles. ME “Kyivmisksvitlo" has
93 special vehicles.

For street lighting mainly incandescent lamps, arc mercury fluorescent
lamps, and sodium-vapor tube lamps are used. Currently 61% of
installed bulbs are efficient high-pressure sodium-vapor bulbs at
average capacity of 150 W.

Specific electricity consumption for the number of lighting poles is
868.6 kWh / light point.

The operation hours of the street lighting are 2,998 h/year.
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Figure 56: Composition of street lighting by type and number of

lamps
Light bulbs type Average capacity of light point Number of light
(W) points

DNaT] 70 32, 881

100 17, 689

Sodium arc tube 150 46, 410

250 14, 041
400 887

DRL 125 2, 639

Arc mercury fluorescent 250 17, 298
400 577
Metal halide 577
Incandescent lamps IL 234
Arc mercury fluorescent| DR) 645
LED 180 900

other 47, 864

Total 149, 761

DLR).

There is a demand for replacing approximately 22,000 bulbs with low
performance, environmentally hazardous and energy-intensive (such as

In 2010 ME "Kyivmisksvitlo" implemented lighting management system
"SUMQO" A-09, which provides control of functional, architectural -
decorative outdoor lighting, illumination of Kyiv and consists of a control
station and executive terminal points (as of 2013 — 1,400 pcs.).

Too| for Rapid Assessment of City Energy

Kyiv - City Energy Efficiency Report

Page 50




6 Energy Efficiency Recommendations

6.1 Methodology for evaluation, selection and ranking of EE measures

The long-list of recommendations for energy efficiency originated from various sources in the course of
the compilation of data, information and consultation with stakeholders as well as the TRACE model.

Sources for EE recommendations have been:

- listed EE recommendations of the TRACE model,

- measures which have been recommended and analyzed in the Municipal Energy Plan from
2012 to 2016 of the city of Kyiv,

- recommended EE measures which have been identified during interviews with city
administration and local stakeholders, public utility "Kyivesko" and utilities,

- investment plans of the city administration, utilities and Kyiv Investment Agency,

- best practice EE recommendations from the expertise of the consulting team.

In addition EE investment measures and investment programs which have been commenced in 2014,
such as IFI funded projects (IBRD "Urban Infrastructure 2", NEFCO / EBRD -"Energy efficiency in
Kyiv budgetary institutions”) and USAID - «Municipal Heating Reform in Ukraine", have been
considered, as their implementation will provide EE benefits compared to the baseline of energy
performance of the year 2013. Those EE measures and programs “on the way” are listed separately,
because they are already prioritized.

A total set of 81 EE recommendations has been identified and preliminarily evaluated on their
appropriateness. Those include also EE recommendations in the sectors with have been
recommended as ‘low priority’, i.e. the power sector and private transport.

For that first selection the following criteria on appropriateness for the EE measure have been

applied.

a) Degree of control and influence of the Municipal Authority on the sector

b) b) Degree of competencies of the CA or the stakeholder responsible for the
implementation. Competencies of the CA comprise: Capacities of the utility or municipal staff to
operate and maintain the project, equipment/ facility; Capacity to undertake project assessment,
public procurement and implementation supervision; Experiences with similar previous projects;
Available methods/equipment to verify energy savings. The assessment of the competencies
follows the initial appraisal of the TRACE model

c) Ease of Implementation

d) Availability of the local market for the EE measure and maturity of the Ukrainian and local
market for application, mainly related to absorption capacity for the technology and its operation

e) Availability of a supporting framework, in terms of regulatory, legal and municipal policy

f)  Ability to achieve the economic sustainability; to establish and maintain the economic benefit in
terms of revenues from the EE measure for the investor in the EE measure.

If one or more of the criteria b) to f) have been evaluated negatively, such as low or not guaranteed, the
respective EE recommendation has been dropped for further consideration. The Recommended EE
measures are of different type, nature:
- Type I: investment measures, which comprise the investment and installation of EE technology
and equipment and generate physical energy savings
- Type P: preparation measures which are non-investment but preparing the framework or
conditions for the smooth implementation of investment measures, such as feasibility studies,
regulation, implementation mechanisms. It is recommended to link and combine those type P
measures with investment measures.
- Type A: Accompanying measures, which are non-investment or low investment, which is
enabling EE at low-cost, such as awareness raising, information and increasing capacities.

It is recommended to link and combine those type A measures on demand with investment measures to
ensure their proper implementation, monitoring and results.
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The following assumptions have been taken for the preliminary assessment of EE recommendations/ EE
measures

Investment costs at the level of 2013 prices, including import duties (on demand), installation,
using the currency exchange rate of December 31, 2013 (1 USD = 82 UAH)

Emission factors for primary energy carriers

Payback is preliminarily calculated on the basis of annually saved energy costs. For this purpose
the 5-year average tariff of the respective final energy carrier is used for the period 2015 to 2020
The implementation period of the EE measure starts in 2016, with delivery of EE benefits in the
year 2017 the earliest. Each EE measure is completed in 2020. EE benefits become valid in the
energy balance of 2020.

6.2 EE recommendations in the sector Municipal public buildings

The following set of EE recommendations meet the basic criteria of appropriateness and have been
preliminarily assessed.

Code Title of measure Type Comment/ additional information
PB-01 Renewable  energy individual heat Heat pumps alongside with PB-
generation for municipal education and | I-Investment 03, PB-04, PB-05
medical facilities
PB-02 Municipal educational facilities Audit and 1060 facilities including building
Retrofit Program (schools, kindergartens, | I-Investment shell, piping (no EE on electricity
etc.) consumption)
PB-03 Municipal medical faciliies Audit and 180 facilities including building
Retrofit Program (hospitals, policlinics, etc.) | I-Investment shell, piping (no EE on electricity
consumption)
PB-04 Other municipal Building Audit and Retrofit 320 facilities including building
Program (culture facilities, libraries, etc.) I-Investment shell, piping (no EE on electricity
consumption)
PB-05 Municipal Building Inventory and P-Preparation
Benchmarking and Monitoring Program
PB-06 Mandatory Building Energy Efficiency .
Codes for Existing and New Buildings A-Accompanying

The following projects with committed funding and implementation from 2014 have to be considered:

"Energy efficiency in Kyiv budgetary institutions" by NEFCO and grant E5P Fund of total
investments costs is 5.5 million USD (credit: 4.0 million USD, local budget: 1.5 million USD).
"Thermo-rehabilitation of Kyiv public institutions” total investments costs is Euro 8.5 million (Euro
5.0 million loan from NEFCO and E5R Fund grant - Euro 1.5 million, from the local budget -
Euros 2.0 million).

Project USAID «Municipal Heating Reform in Ukraine": with Energy audits in 10 typical office
buildings and 10 public buildings and implemented thermos-modernization of school Ne 233 and
kindergarten Ne573. The total investment cost of the two projects is 14.9 million USD (sponsors
are: Kyiv City Administration, USAID , other).

A number of other EE activities as listed in the TRACE model have not been put forward or have
been integrated in the set of recommended EE measures.’

> TRACE model EE activities in this sector which have been rejected due to their low appropriateness
(technology, framework, economic sustainability, capacities, and ease of implementation) are:

Municipal building energy efficiency task force, as it shall be included in the Energy Management
sector

Municipal residential building audit and retrofit Program; as there are no considerable municipally
owned residential buildings
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The preliminary assessment of the recommended EE measures results into the following indicators. A

first ranking of the EE measure has been undertaken on the highest energy saving potential.

Code

Title of EE recommendation

Investment
costs
(M USD)

Primary EE
(GWh/a)

Emission
saving
(kt CO2/a)

Preliminary
payback time
(years)

PB-01

Renewable energy individual heat

243,8

464,0 gas

93,7

11,9

generation for municipal education
and medical facilities

Municipal educational facilities
Audit and Retrofit Program
(schools, kindergartens, etc.)
Municipal medical facilities Audit
and Retrofit Program (hospitals,
policlinics, etc.)

Other municipal Building Audit
and Retrofit Program (culture
facilities, libraries, etc.)

Municipal Building Inventory and
Benchmarking and Monitoring
Program

Mandatory Building Energy 0,1
Efficiency Codes for Existing and
New Buildings

PB-02 444.6 609,9 gas 123,2 6,8

PB-03 185,3 211,3 gas 42,7 8,2

PB-04 13,3 7,3 gas 15 16,9

PB-05 14,6 66,7 gas 22,8 15

PB-06 gas 0,0

Figure 57: Preliminarily calculated energy saving potential (primary energy, final energy gas and
electricity) of recommended EE measures
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- Computer PowerSave Project

- Solar Hot Water Program

- Municipal administrative buildings Audit and Retrofit Program, as included in PB-03, PB-04 and
PB-05

- Replacement of indoor lighting for all municipal public buildings, as no data for assessment is
available the appropriateness is low

- Replacement of equipment for all kitchens in municipal public buildings

- Green Building Guidelines for New Municipal Buildings, included in PB-06

The PBT is based on a rough estimate of the investment and it doesn't consider operation costs.
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The reduction of energy demand of municipal public kindergartens and various types of schools bears the
largest potential to save district heating energy at a level of 610 GWh per year. The same level of savings
of district heat can be achieved by the installation of individual heat generation units using renewable
energy sources (such as heat pumps and biomass boilers).

This needs to be coordinated closely with the DH Company as a reduction of the heat load may result in
negative effects for the DH system.

In addition substantial heat energy savings can be achieved by rehabilitation of administrative and
medical buildings.

The indicative implementation frame of the pre-selected investment measures can be as follows:

Title of EE recommendation Implementation Implementation Possible start in
perspective Speed (years)

Renewable energy individual heat generation | long-term 3 years 2017

for municipal education and medical facilities

Municipal educational facilities Audit and long-term 3 years 2016

Retrofit Program (schools, kindergartens,

etc.)

Municipal medical facilities Audit and Retrofit | long-term 3 years 2017

Program (hospitals, policlinics, etc.)

Other municipal Building Audit and Retrofit long-term 2 years 2017

Program (culture facilities, libraries, etc.)

Municipal Building Inventory and short-term 2 years 2016

Benchmarking and Monitoring Program

Mandatory Building Energy Efficiency Codes | short-term 2 years 2016

for Existing and New Buildings

The key stakeholders for implementation of the recommended EE measures in this sector are:
- The municipal authority and the respective department in the CA, as the owner of the buildings
- Department of energy management, Education, Science, Youth and Sports, Culture, Health
- The directors of the facility
- The users of the facility

6.3 EE recommendations in the sector street lighting

The following set of EE recommendations meets the basic criteria of appropriateness and has been
preliminarily assessed.

Code Title of measure Type Comment/ additional information

SL-01 Street Lighting Audit and I-Investment including public space lighting on demand
Retrofit Program
(replacement with LED)

SL-02 Traffic Sighal Audit and I-Investment assumption: 200 intersections, 12 lights per
Retrofit Program intersection
SL-03 Procurement Guide for New | P-Preparation implementation of life cycle cost assessment

Street Lights
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Presently there are no considerable EE investment programs in the sector.

A number of other EE activities as listed in the TRACE model have not been put forward or have been
integrated in the set of recommended EE measures. '

The preliminary assessment of the recommended EE measures results in the following indicators. A first
ranking of the EE measures has been undertaken on the highest energy saving potential. All energy
savings in the street lighting sector are Primary energy electricity savings.

Code Title of EE recommendation Investment Primary EE Emission Preliminary
costs (M USD) (GWh/a) saving payback time
(kt CO2/a) (years)
SL-01 Street Lighting Audit and Retrofit | 43,0 24,7 electricity | 26,9 10-16,9
Program (replacement with
LED)®
SL-02 Traffic Signal Audit and Retrofit 0,6 1,0 electricity 1,1 5,8
Program
SL-03 Procurement Guide for New 0,0 0,0 electricity 0,0 0,0
Street Lights

Figure 58: Preliminarily calculated Primary energy saving potential of recommended EE measures
and payback time
EE potential {in GWh) and preliminary payback time EE potential in Street Lighting (GWhlyr)
(years) of EE investment measures 70
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The indicative implementation frame of the pre-selected investment measures can be as follow:

Code Title of EE recommendation Implementation Speed of Possible start in
perspective Implementation,
years

SL-01 Street Lighting Audit and Retrofit short-term 2 years 2016

Program (replacement with LED)
SL-02 Traffic Signal Audit and Retrofit short-term 2 years 2016

Program
SL-03 Procurement Guide for New Street short-term 2 years 2016

Lights

The key stakeholders for implementation of the recommended EE measures in this sector are:

- The City Authority including a cooperation with infrastructure planning department
- The Street lighting municipal company ME “Kyivmisksvitlo”

” TRACE model EE activities in this sector which have been rejected due to their low appropriateness
(technology, framework, economic sustainability, capacities, and ease of implementation) are:

- Integrated Public Lighting Assessment Program, as market and absorption capacity is low
- Street Signage Lighting Audit and Retrofit Program, no market

- Public Spaces Lighting Audit and Retrofit Program, integrated in measure SL-01

- Lighting Timing, dimming and management Program, integrated in measure SL-01

® Investments include replacement of electric network and poles Lighting Timing, dimming and

management Program. It will be analyzed in more detail in the EE program/ profile.
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- Cooperation with the power utility JSC "Kyivenergo" and JSC "Kyivoblenergo is required

6.4 EE recommendations in the sector district heating

The following set of EE recommendations meet the basic criteria of appropriateness and have been
preliminarily assessed.

Code Title of measure Type Comment/ additional information
DH-01 Individual heat substation and I-Investment 1329+4142 residential buildings
Heat meter installation
DH-02 Installation of economizer units at | I-Investment 5 units for boilers
boiler-houses
DH-03 Waste-to-Energy Project I-Investment Assumption: 100.000 tone waste/yr -->
(Reconstruction the waste 25 MW capacity, of which 40% power
incineration plant "EHepria" to
CHP plant)
DH-04 Boiler Houses reconstruction and I-Investment 65+16 BHs
rehabilitation
DH-05 Central heat substation I-Investment 38 CHSs
reconstruction
DH-06 Installation of Hydraulic Couplings | I-Investment 53 units for circuit pumps and fans
at boiler-houses
DH-07 Pumping stations construction and | I-Investment 6 pumping stations
rehabilitation
DH-08 Fuel switch for heat generation - I-Investment
gas to biomass
DH-09 District heating network I-Investment 539,1 km
rehabilitation, pipeline
replacement

There are no on-going EE investments programs by IFI and of considerable extend in the sector.

A number of other EE activities as listed in the TRACE model have not been put forward or have been
integrated in the set of recommended EE measures. o

The preliminary assessment of the recommended EE measures results in the following indicators. A first
ranking of the EE measures has been undertaken on the highest energy saving potential.

Code Title of EE recommendation Investment Primary EE Emission saving Preliminary
costs (GWh/a) (t CO2/a) payback time
(M USD) (years)
DH-01 Individual heat substation 333,6 1.460,5 gas 295,0 3,6
and Heat meter installation
DH-02 Installation of economizer 18,4 225,1 gas 455 1,3
units at boiler-houses
DH-03 Waste-to-Energy Project 120,0 200,0 gas 50,4 9,6

(Reconstruction the waste
incineration plant "Enepris"
to CHP plant)

DH-04 Boiler Houses reconstruction | 78,4 124,4 gas 25,1 10,1
and rehabilitation

DH-05 Central heat substation 18,2 77,5 gas 15,7 3,7
reconstruction

DH-06 Installation of Hydraulic 27,3 66,6 gas 72,6 1,7
Couplings at boiler-houses

DH-07 Pumping stations 12,9 4,6 power 51 11,8

® TRACE model EE activities in this sector which have been rejected due to their low appropriateness
(technology, framework, economic sustainability, capacities, and ease of implementation) are:

- Installation of flue gas treatment system at waste incineration plant "EHepria", included in DH-05
- Modernization of gas CHP plant "TEC-6", as no data available
- Modernization in Bortnichy of central aeration station as no data available

- Implementation of SCADA system
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Code Title of EE recommendation Investment Primary EE Emission saving Preliminary
costs (GWh/a) (t CO2/a) payback time
(M USD) (years)

construction and
rehabilitation

DH-08 Fuel switch for heat 243,8 600,0 gas 121,2 6,5
generation - gas to biomass

DH-09 District heating network 382,9 575,7 gas 116,3 10,6
rehabilitation, pipeline
replacement

Figure 59: Preliminarily calculated energy saving potential (primary energy, final energy gas and

electricity) of recommended EE measures
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The indicative implementation frame of the pre-selected investment measures can be as follow:

Code Title of EE recommendation Implementation Speed of Possible start in
perspective Implementation,
years

DH-01 Individual heat substation and Heat long-term 5 years 2016
meter installation

DH-02 Installation of economizer units at 2 years 2016
boiler-houses

DH-03 Waste-to-Energy Project long-term 5years 2016
(Reconstruction the waste
incineration plant "Exepris" to CHP
plant)

DH-04 Boiler Houses reconstruction and long-term 4 years 2016
rehabilitation

DH-05 Central heat substation reconstruction _I 3 years 2016
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Too for

Code Title of EE recommendation Implementation Speed of Possible start in
perspective Implementation,
years

DH-06 Installation of Hydraulic Couplings at short-term 1 year 2016
boiler-houses

DH-07 Pumping stations construction and short-term 2 years 2016
rehabilitation

DH-08 Fuel switch for heat generation - gas short-term 3 years 2017
to biomass

DH-09 District heating network rehabilitation, | long-term 15+ years 2020-25

pipeline replacement

The key stakeholders for implementation of the recommended EE measures in this sector are:

6.5 EE recommendations in the sector public transport

PJSC "EKOSTANDART" (Darnytscka CHP);
PJSC "Kyivenergo";

"Zhytloteploenerho"

CHP Darnytska

The following set of EE recommendations meets the basic criteria of appropriateness and has been
preliminarily assessed.

Code Title of measure Type Comment/ additional information
TM-01 Replacement of municipal diesel bus I-Investment
fleet to hybrid (diesel/electric)
TM-02 Public Transportation Development I-Investment for existing municipal bus routes or
with innovative vehicles (e.g. electric new ones
buses)

TM-03 Promotion of Public Transport A-Accompanying making the public transport more
attractive (information system,
clean, punctual, new bus stops)

TM-04 Vehicle Emissions Standards for P-Preparation set limits for vehicle emissions

municipal and private bus operators (private own fuel busses) for the
granting of new operation licenses

TM-05 Renovation of trolleybus fleet I-Investment

TM-06 Modernization of metro indoor lighting | I-Investment

systems
TM-07 Renovation of tramway fleet I-Investment

Presently there are no considerable EE investment programs in the sector.

A number of other EE activities as listed in the TRACE model have not been put forward or have been
integrated in the set of recommended EE measures. 10

The preliminary assessment of the recommended EE measures results in the following indicators. A first
ranking of the EE measures has been undertaken on the highest energy saving potential.

Code Title of EE recommendation Investment Primary EE Emission | Preliminary payback
costs (M USD) (GWh/a) saving time (years)
(t CO2/a)
TM-01 Replacement of municipal 78,8 19,7 gasoline/ 4,9 18,8
diesel bus fleet to hybrid diesel

' TRACE model EE activities in this sector, which have been rejected due to their low appropriateness
(technology, framework, economic sustainability, capacities, and ease of implementation) are:

Car parking Management
Traffic Flow Optimization
Traffic Restraint Measures
Travel Planning
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Code Title of EE recommendation Investment Primary EE Emission | Preliminary payback
costs (M USD) (GWh/a) saving time (years)
(t CO2/a)
(diesel/electric)
TM-02 Public Transportation 13,0 3,6 gasoline/ 1,5 17,1
Development with innovative diesel
vehicles (e.g. electric buses)
TM-03 Promotion of Public Transport 0,2 105,0 gasoline/ | 26,1
diesel
TM-04 Vehicle Emissions Standards 0,1 3,2 gasoline/ 0,9 0,1
for municipal and private bus diesel
operators
TM-05 Renovation of trolleybus fleet 4,0 1,7 electricity 14,8 13,0
TM-06 Modernization of metro indoor | 0,6 1,1 electricity 1,1 6,0
lighting systems
TM-07 Renovation of tramway fleet 1,0 0,4 electricity 3,7 13,3

Figure 60: Preliminarily calculated energy saving potential (primary energy, final energy gas and
electricity) and payback time of recommended EE measures
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Figure 61: EE potential by measures for commercial public transport companies
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stage 2013
w Primary energy efficiency potential
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EE potential in Public Transportation - private
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The indicative implementation frame of the pre-selected investment measures can be as follow:

Code Title of EE recommendation Implementation Possible Speed of
perspective start in Implementation,
years

TM-01 Replacement of municipal diesel bus fleetto | long-term 2016 4 years
hybrid (diesel/electric)

TM-02 Public Transportation Development with long-term 2020 > 4 years
innovative vehicles (e.g. electric buses)

TM-03 Promotion of Public Transport long-term 2020 > 4 years

TM-04 Vehicle Emissions Standards for municipal long-term 2019 3 years
and private bus operators

TM-05 Renovation of trolleybus fleet short-term 2016 2 years

TM-06 Modernization of metro indoor lighting short-term 2016 1 year
systems

TM-07 Renovation of tramway fleet short-term 2016 2 years

The key stakeholders for implementation of the recommended EE measures in this sector are:

c) Transport companies with the CA as main shareholder:

municipal corporation "Kyivavtodor"

communal enterprises “Kyiv Metropoliten" and "Kyivpastrans"

d) Commercial transport companies:

e) For vehicle licensing cooperation with Ukrtransinspektsiya

6.6 EErecommendations in the sector water and waste water supply

The following set of EE recommendations meets the basic criteria of appropriateness and has been
preliminarily assessed.

Code Title of measure Type Comment/ additional information
WWw-01 Use of waste water sludge for I-Investment use of sludge, waste from waste
production of biogas company and food industry waste for
biogas and CHP (approx. 10 MW)
WW-02 Improve Efficiency of Pumps and I-Investment i) 1 Pumping station for Dnipro Water
Motors in water supply system Utility; ii) 1 pumping station of Desna
(level-3); iii) 1 pumping station of
Krutohirna;
iv) 20 water pumping stations.
WW-03 Improve Efficiency of Pumps and I-Investment 1 pumping station of Desna (level-2);
Motors in water supply system
WW-04 Active Leak Detection and Pressure | I-Investment
Management Programme for
potable water system
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The above measure WW-02 is partly covered by the IBRD Project "Urban Infrastructure 2"
Modernization of water supply and sewerage system with total investment cost of 11.4 million USD
(9.3 million USD - IBRD loan and 2.1 million USD - Clean Technology Fund credit). The project includes:

- Rehabilitation of pumping stations in Dnieprovska water station;

- Reconstruction of the energy utilities in pumping station "Krutohirna”;

- Rehabilitation of water pumping stations Level 3 Desna water station;

- Modernization step-pumping stations.

- A number of other EE activities as listed in the TRACE model have not been put forward or have
been integrated in the set of recommended EE measures. **

The preliminary assessment of the recommended EE measures results in the following indicators. A first
ranking of the EE measures has been undertaken on the highest energy saving potential.

Code

Title of EE recommendation

Investment
costs
(M USD)

Primary EE
(GWh/a)

Emission
saving
(t CO2/a)

Preliminary
payback time
(years)

WW-01

Use of waste water sludge
for production of biogas

25,0

50,0 electricity

54,5

2,9

WW-02

Improve Efficiency of Pumps

11,4

6,6 electricity

7,2

7,3

and Motors in water supply
system

WW-03 Improve Efficiency of Pumps | 1,9
and Motors in water supply

system

1,4 electricity 1,6 5,7

WW-04 Active Leak Detection and N/a
Pressure Management
Program for potable water

system

Figure 62: Preliminarily calculated Primary energy saving potential of recommended EE measures
and payback time
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1 TRACE model EE activities in this sector, which have been rejected due to their low appropriateness
(technology, framework, economic sustainability, capacities, and ease of implementation) are:

- Prioritizing Energy Efficient Water Resources

- Auditing and Retrofit of Treatment Facilities

- Educational Measures, as included in EM measures

- Water Efficient Fixtures and Fittings

- Water Meter Program (individual at end consumer side)
- Improve Performance of System Networks

- Formation of Ring Main

Kyiv - City Energy Efficiency Report Page 61



The indicative implementation frame of the pre-selected investment measures can be as follow:

Code Title of EE recommendation Implementation Speed of Possible start in
perspective Implementation,
years
Ww-01 Use of waste water sludge for long-term 3 years 2018
production of biogas
WW-02 Improve Efficiency of Pumps and short-term 2 years 2015/16
Motors in water supply system
WW-03 Improve Efficiency of Pumps and short-term 1 year 2015/16
Motors in water supply system

The key stakeholder for the implementation of the recommended EE measures in this sector the utility
PJSC "Kyivvodocanal’.

6.7 EE recommendations in the sector waste management

The following set of EE recommendations meet the basic criteria of appropriateness and have been
preliminary assessed.

Code Title of measure Type Comment/ additional
information
WS-01 Landfill Gas Capture Program I-Investment use of sludge, waste from

waste company for
biogas and CHP (approx.

10 MW)
WS-02 Intermediate Transfer Stations including sorting | I-Investment Construction of 2 facilities
and recycling, including composting station
WS-03 Waste Vehicle Fleet Maintenance Audit and I-Investment
Retrofit or replacement Program
WS-04 Fuel Efficient Waste Vehicle Operations A-Accompanying includes non-investment
measures, training etc.
WS-05 Waste Infrastructure Planning (connected to I-Investment The source for the
landfill site, containers) investment figure is from

the Municipal Energy
Plan for this type of
measure and includes
investments in the
sorting-container
infrastructure

Presently there are no considerable EE investment programs in the sector.

A number of other EE activities as listed in the TRACE model have not been put forward or have been
integrated in the set of recommended EE measures. 12

2 TRACE model EE activities in this sector which have been rejected due to their low appropriateness
(technology, framework, economic sustainability, capacities, and ease of implementation) are:

e Waste Composting Program, as this can be combined with the transfer station

e EE in existing sorting and transfer facilities, not existing

e Waste to Energy Program, included in DH -03

e Waste Collection Route Optimization shall be included in infrastructure planning
e Water Meter Program (individual at end consumer side)

e Improve Performance of System Networks

e Formation of Ring Main
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The preliminary assessment of the recommended EE measures results into the following indicators. A
first ranking of the EE measure has been undertaken on the highest energy saving potential.

Code Title of EE recommendation Investment Primary EE Emission Preliminary
costs (M USD) (GWh/a) saving (t payback time
CO2/a) (years)
WS-01 Landfill Gas Capture Program | 35,0 50,0 gas 54,5 4,0
WS-02 Intermediate Transfer 418,9 19,7 diesel 4,9
Stations including sorting and
recycling, including
composting station
WS-03 Waste Vehicle Fleet 9,5 10,6 diesel 2,6 4,6
Maintenance Audit and
Retrofit or replacement
Program
WS-04 Fuel Efficient Waste Vehicle 0,2 0,5 diesel 0,1 1,7
Operations
WS-05 Waste Infrastructure Planning | 77,57 0,0 0,0
(connected to landfill site,
containers)
Planning and concept for the | Approx. 1
cycle of transport, use, million USD

recycling dumping (separate
container sorting)

Energy savings will mainly be realized on diesel fuel. Accompanying effect is the reduction of waste
volume.

Figure 63: Preliminary calculated Primary energy saving potential of recommended EE measures
and payback time
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The indicative implementation frame of the pre-selected investment measures can be as follow:

Code Title of EE recommendation Implementation Speed of Possible start
perspective Implementati | in
on, years

WS-01 Landfill Gas Capture Program long-term 3 years 2017

WS-02 Intermediate Transfer Stations including short-term 2 years 2016
sorting and recycling, including composting
station

WS-03 Waste Vehicle Fleet Maintenance Audit and short-term 2 years 2017
Retrofit or replacement Program

WS-04 Fuel Efficient Waste Vehicle Operations short-term 1 year 2016

WS-05 Waste Infrastructure Planning (connected to short-term 1 year 2016
landfill site, containers)

'3 The source for the investment figure is from the Municipal Energy Plan for this type of measure and includes
investments in the sorting-container infrastructure

Too| for Rapid Assessment of City Energy

Kyiv - City Energy Efficiency Report

Page 63




The key stakeholders for implementation of the recommended EE measures in this sector are:

- The

CA

- 0JSC "Kyivspetstrans",

- JSC "Spetskomuntehnika"

- 15 private waste collection companies, among largest: Ltd "Celtic"; Dniprovsky district - Ltd
"Celtic" and the subsidiary company “Altfater Kyiv", Pechersky district - CISC
"Spetskomuntehnika", Svyatoshinsky district - JSC "Kyivspetstrans» and Ltd «Kramar-
Rysayklinh" Desnianskyi district - Ltd "Celtic".

- Cooperation with JSC "Kyivenergo" for incineration plant

- Cooperation with "Kyivproekt" and "Kyivspetstrans" on waste handling maps

6.8 EErecommendations in the Municipal Energy Management

The following set of EE recommendations meets the basic criteria of appropriateness and has been
preliminarily assessed.

Code Title of measure Type Comment/ additional information
EM-01 Awareness raising and EE promotion P-Preparation events, competitions, awards, print
programs for all sectors media, media campaigns

EM-02 Capacity building programs A-Accompanying for operation staff EM, utilities

EM-03 EE Municipal task force A-Accompanying extension of EM department

EM-04 EE Strategy and investment plan P-Preparation including EE assessment

EM-05 Capital investment planning P-Preparation Preparation of pipeline for EE
investments, financial structuring
and fund raising

EM-06 Purchasing and service contracts P-Preparation procurement including life-cycle cost
assessment

EM-07 Energy Performance contracting P-Preparation focus on street lighting and
municipal buildings

The preliminary assessment of the recommended EE measures results in the following indicators. A first

ranking of the EE measures has been undertaken on the highest energy saving potential.

Code Title of EE recommendation Investment costs
(M USD)
EM-01 Awareness raising and EE promotion programs 1,3
for all sectors
EM-02 Capacity building programs 0,5
EM-03 EE Municipal task force 0,2
EM-05 Capital investment planning 0,1
EM-07 Energy Performance contracting 0,1

The indicative implementation frame of the pre-selected investment measures can be as follows:

Code Title of EE recommendation Implementation Speed of Possible start in
perspective Implementation,
years

EM-01 Awareness raising and EE long-term 3 years 2016

promotion programs for all

sectors
EM-02 Capacity building programs short-term 3 years 2016
EM-03 EE Municipal task force short-term 1 year 2016
EM-04 EE Strategy and investment plan | short-term 1 year 2016
EM-05 Capital investment planning short-term 3 years 2016
EM-06 Purchasing and service contracts | short-term 2 years 2017
EM-07 Energy Performance contracting Short-term 3 years 2017

The key stakeholders for implementation of the recommended EE measures in this sector are:

- The CA and all energy users,
- Consultants

- Media

- National stakeholders

- Kyiv
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6.9 Summary of potential benefits by the pre-selected EE recommendations

From the above analysis it is recommended to consider 41 EE measures, of which 27 are investment
type; 8 preparation and 6 accompanying measures.

Figure 64: Number and type of EE measures recommended by sector
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The overall primary energy savings by implementation of the 41 recommended measures will amount to
annually 5,097 GWh of which energy saving in energy consumption amounts to 3,733 GWh (75%) and
the substitution of conventional primary energy by renewable energy will be 1,364 GWh (25%)

Figure 65: Primary energy saving potential by sector and type of energy
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The implementation of the recommended EE measures until the year 2020 can reduce the primary
energy consumption in the considered sectors by 20% (from 24,904 GWh in 2013 to 20,472 GWh in
2020). This savings potential would represent only 8% of the overall city’s primary energy consumption
(including industry, commercial, residential sector, which are not considered in the analysis).

Figure 66: Comparison of Primary energy consumption in the related sectors, of baseline year
2013 and forecast year 2020
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Primary energy consumption 2013 vs. 2020
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The overall investment costs for the implementation of the 41 measures would be in the range of 2.0 to
2.5 billion USD, which can generate a 10-years cumulative saving of energy costs (considering a
projection of energy tariffs) of a range between 3.5 to 4 billion USD.

Figure 67: Investment costs for EE recommendations and cumulative 10-years energy cost saving
achievements (in million USD)
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The largest savings (94%) of primary energy can be achieved in natural gas by 4,615 GWh which
represents 486 million m3 gas of annual savings.

Figure 68: Primary energy saving and substitution by renewable energy potential (in GWh/year)
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