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1 Executive 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.

ESMAP has established its Tool for Rapid Assessment of City Energy (TRACE) or the review of urban
energy consuming sectors including performance, regulatory and institutional capacity issues with a view
to identify investment and institutional measures towards an improvement in terms of energy efficiency in
main municipal sectors.

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 Kamyanetz-Podisky.

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
Kamyanetz-Podisky 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
Indicators

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

Kamyanetz-Podisky have been calculated and aggregated into the

TRACE model.

The benchmarking component of the TRACE tool enables the comparison Benchmarking

of energy performance with other peer cities of similar 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(l;:gcrtl)tlsatlon

spending for energy and the City authority level of control in terms of
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 evaluation Catalogue of EE

leads to a set of Energy Efficiency recommendations by sector. > (R 2 SR
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 and utilities WORKSHOP
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 EE Assessment
the workshop with key energy stakeholders of the city with confirmation of report

the sector priorities and a refined list of EE measures.
Energy efficiency targets

The city joined the European initiative “Covenant of Mayors” in 2012 and has prepared a Sustainable
Energy Action Plan (SEAP), which targets the lowering CO2 emissions by 20% by 2020, gas
consumption by 24%, heat (13%) and electricity consumption (30%).

City background — energy consumption

PrepdasesneneiCy e Kamyanets-Podilsky - City Energy Efficiency Report Page 1
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Kamyanetz-Podisky ’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 primary energy consumption in 2013 amount to 1,251 GWh, while the final energy consumption was
at 1,033 GWh.

The residential sector is the largest energy consumer with more approx.46 % of the city’s final energy
consumption as it is typical for all Ukrainian cities. This is followed by the industry and commercial sector
(including other buildings) at 31% and the private transport sector at 13%.

Final energy consumption under direct control by the city is 67GWh (6.5%) out of 1,033 GWh.

Figure 1: Share of Final Energy Consumption by sector

Final Energy Consumption (total 1,033 GWh)

Public Transport
0,7%

Waste management
0,5%

Mu_nic_ipal Industry &
Buildings commercial buildings
3,7% 31,2%
Water/ Waste water
1,5%
Street Lighting
0,2%
City background — budget and energy spending
Kamyanetz-Podisky, had a population in 2013 of Wastewat Solid
103,000 inhabitants and is economically based on Potable er Wa?)te
the sectors engineering, food, light industry, Water 0.4%  pplic
construction materials and tourism. 3% Transport

2%
The overall GDP' of Kamyanetz-Podisky
amounted in 2013 to 397 million USD of which onggjr—/
43.5 milion USD (11%) have been spent on °
energy.

The municipal budget amounted to 42.1 million
USD in 2013 with approximately 7.3 million USD
spent on energy municipal services for public
transport, public buildings, street lighting, waste,
water supply and waste water disposal.

Major segments of energy spending like power Lisﬁﬁltg

(23%) and private vehicles (43%) are not under 0,3%
the control of the City Administration.

Figure 2: Share of spending for energy, 2013
in million USD

! Estimated on respective share of regional GDP, 2013

TR AC'E
| AV L) @
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Energy Spending for Municipal sector facilities (municipal public transport, municipal buildings, street
lighting, waste, water and waste water services) amount to 7.3 million USD in 2013, out of which more
than 60% are spent for the energy supply of municipal buildings. Those 4.6 million USD make a share of
11 % of the annual municipal budget.

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 Kamyanetz-Podisky

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 Kamyanetz-Podisky.

Details of the benchmarking of Kamyanetz-Podisky ’s KPls are provided in Chapter 3 , while the following
table provides a summary of observations by sector.

Table 1: Summary benchmarking of KPIs of Kamyanetz-Podisky with selected peer cities

Comparison of Theoretical
Sector Selected KPI Performance with better EE
performing cities potential
Annual Primary 303 Medium performance
eg?::%y i(;gnsumption GJ/capita Peer cities: Skopje and 30%
City wide P P Sarajevo.
energy Annual Primary 10.4 Low performance
energy consumption ~ MJ/USD Peer cities: Thilisi and 50%
. Specific energy 0.14 MJ/ Hiah performance
Public . ¢ gnp 0
Transport cons_umptlon (o] passenger L ) 15%
Low performance
Annual Waste Approx. 590 - 2504
Solid Waste production kg/capita Peer cities: Bucharest and °
Ljubljana
Solid Waste recycled 1% Very low performance 50-70%
Energy Density of Very Low performance
1.31 ) o
Potable Water KWho/m? (in 2013 before results of ~ 30%
Water supply Production ( investment program)
and waste water Energy Density of Low performance
0.78 ) o
Wastewater KWh,/m® (in 2013 before results of ~ 30-50%
Treatment investment program)
District Heat Heat Loss from DH 13% Medium performance: 25-30%
frfepd Anennentel S Eewr - K amyanets-Podilsky - City Energy Efficiency Report Page 3
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Comparison of Theoretical
Sector Selected KPI Performance with better EE
performing cities potential
Network Peer cities: cities in
Western Europe
A e High performance
o nnual Electricity N -
Vienna
Municipal Annual Heat 140 o
public buildings Consumption KWhg/m? Low performance 50-60%

The benchmarking demonstrates that the majority of performance indicators ranks 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,
» 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 is 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 water
supply and wastewater, district heating, waste management and public transport.

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

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

« Rapid Assessment of City Energy

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

Kamyanets-Podilsky - City Energy Efficiency Report
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The Priority sectors for Energy Efficiency Intervention are (in order):

t-----------------------5

> MUNICIPAL BUILDINGS

Le================—======¢

‘- -----------------‘
(3 STREET LIGHTING
‘é_-_ e e o o o — !
) SOLID WASTE :;
s PUBLIC TRANSPORT :;
‘_-_ e e e e e i e e e g e e g e e e e ] R
(8 CITY ENERGY MANAGEMENT 3

w

Cross sector priority

Lower priority is given to the sectors District Heating and Water&Waste water because of the committed
and ongoing energy efficiency investment programs funded by IFI projects.

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 supply

+ 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 Kamyanetz-Podisky and its utilities are implementing currently a number of investment
programs funded by own resources and international donor programs, such as:

In the district heating sector:
- Kamyanetz-Podisky "Miskteplovodenerhiya " projecst on Remote leakage measuring, new gas-
fired CHPs and biomass boilers supported by own funds,
- District heating reconstruction program , in final negotiation for funding by IBRD,
- "Demonstration project DemoUkrainaDH in Kamyanets-Podilsky" on IHS, funded by NEFCO and
SIDA
In the water supply & waste water sector
- Kamyanetz-Podisky Vodokanal project "Reconstruction of power-consuming equipment of water
supply and sanitation" , funded 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.
Related components of those investment programs will not be considered in the list of recommended EE
measures as they are already committed or under implementation, but they will deliver energy savings in
the target year 2020 compared to the baseline year 2013.

The City of Kamyanetz-Podisky has elaborated a comprehensive Municipal Energy Plan (MEP) for 2012
to 2016 and Sustainable Energy Plan (SEAP). 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.

Fepdanennen sl Ees Kamyanets-Podilsky - City Energy Efficiency Report Page 5
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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 16 EE measures, of which 10 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
costs EE
Municipal Public Buildings (PB)
Retrofit Program / thermo-modernization Total approx. 220,000 Approximately | Annual
of Municipal educational, medical, sgm building area 24 million savings of
administrative, other (cultural) facilities including building shell, | USD up-to 26
piping, including IHS on GWh, gas
demand ,(no EE in
electricity consumption)
Street Lighting (SL)
Approx. 800 bulbs (only | Approximately | Annual
Street Lighting Audit and Retrofit Program | for Mercury and 0.5 million savings of
(replacement by high performing bulbs or | conventional), including | USD 0.6 GWh,
LED) public space lighting on electricity
demand
Solid Waste (WS)
Waste Vehicle Fleet Maintenance Audit Estimate 10 — 12 units In the range Annual
and Retrofit or replacement Program replacement; includes of 0.8 million savings of up
including Fuel Efficient Waste Vehicle non-investment usD to 1.5 GWh,
Operations training program measures, training etc. diesel
Intermediate Transfer Stations including Construction of one In the range Annual
sorting and recycling, including Waste facility, capacity to be of 5-10 million | savings of up
Infrastructure Planning (connected to analyzed UsSD to 1 GWh,
landfill site, containers) diesel. With
additional
revenue
sources.
B) Long- term EE investment measures: Implementation period 2020 to 2025
Title Components, extend Indicative Preliminary
costs EE
Municipal Public Buildings (PB)
Renewable energy individual heat To limited extend, only if Approximately | Annual
generation for municipal education DH supply is not 3 to 4 million savings of up
and medical facilities (schools, appropriate; Heat pumps usD to 13 GWh,
kindergartens, hospitals) and biomass gas
(woodchips/pellets)
alongside with PB-02
Program for Solar Hot Water (e.g. at hospitals) Approximately | Annual
production of selected public buildings 0.3 million savings of
usD 0.2 GWh,
gas
Solid Waste (WS)
Landfill Gas Capture Program and Including CHP for Up to 4 million | Annual
power generation unit (use of green generation own power UsD savings of up
tariff, approach PPP operator) (assumed capacity of 1 to 5 GWh,
MWel); electricity
Details in EE transformation To be
program analyzed
Biogas plant including power for heat generation In the range To be
generation unit ; using sorted biowaste | (approach of PPP operator) | between 2-4 analyzed
and industrial biowaste million USD
TRepdasennen iy Ees Kamyanets-Podilsky - City Energy Efficiency Report Page 6
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Title Components, extend Indicative Preliminary
costs EE
Municipal public transport
Promotion of Public Transport, making the public transport | Up to 0.2 Annual
increase attractiveness targeting to more attractive (information | million USD savings of up
lower private motorized transport system, clean, punctual, to 1,2 GWh,
mode new bus stops), Details in gasoline in
EE transformation program individual
transport
Replacement of municipal diesel bus Step-by step in the course Up to 2 million | Annual
fleet to innovative vehicles of bus replacement uUsD savings of up
schedule, such as hybrid to 1 GWh,
diesel/ electric diesel
C) Short term NON-INVESTMENT MEASURES: Implementation period 2016 to 2020
Title Components, extend Indicative Preliminary
costs EE
Municipal Public Buildings (PB)
Energy Audits and feasibility study for | Audit program for 70 to 80 | Approx. 0.3 Results in PB
Municipal educational, medical, buildings million USD - 02/03/04
administrative, other (cultural) facilities
Municipal Energy Management
Awareness raising and EE promotion events, competitions, In the range of | Not primary
programs for all sectors (water, awards, print media, 0.1 million USD | for
energy, waste reduction) media campaigns annually municipality
EE Municipal task force and Capacity | Including Municipal Approx. 0.1 n/a
building program Building Inventory, million USD
Establishment Energy Management Benchmarking and Energy
system including Monitoring and Performance Monitoring
Verification (target tracking) Program municipal
buildings
Technical guideline and comprising e.g. life-cycle cost In the range of | n/a
procedure for equipment and | assessment, Performance 0.1t00.2
service purchasing and Standards for private bus operators, | million USD
granting concessions Procurement for New Street Lights,
equipment in public facilities, and
building performance codes
Preparation of Energy Performance preparatory energy audits, | In the range of | Resulting
contracting , preparation of contracting | tender documents 0.05-0.1 from
frame and procurements of ESCO million USD investment
services annually projects
EE Strategy and investment plan Details in EE In the range of | Resulting
resulting in Capital investment transformation program 0,05 million from
planning usD investment
projects

EE Measures not to be considered as priority, because investment programs has already been

committed, are:

District heating

Water and Waste water

Implemented: Remote leakage measuring of the DH system,

Investment programs:

Boiler Houses construction and rehabilitation ; Heat generation facilities

to replace the capacity of the CHP: Two new boiler houses (BH) with
total capacity 42 MW intended to operate the BH at least partly by

biofuels (wood chips, pellets); Individual heat substation and Heat meter
installation in residential houses alongside with Replacement of circuit

pump and equipment with VSD at Boiler-house; Installation of
cogeneration plant for coverage of own consumption; Fuel switch for
heat generation - gas to biomass; Replacement of DH transmission

pipelines;

pipelines

Up to 80% of EE potential
in the sector will be
explored by that
Completed program,
including: Full
reconstruction of the
pumping stations and 8.0
km of new water supply
and water treatment

« Rapid Assessment of City Energy

Kamyanets-Podilsky - City Energy Efficiency Report
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Energy Efficiency Recommendations Matrix

First costs
<1 million USD > 1 million USD
e Street Lighting Audit and Retrofit Program e Intermediate Transfer Stations including sorting and recycling,
e Program for Solar Hot Water production of selected public buildings including Waste Infrastructure Planning (connected to landfill site,
¢ Promotion of Public Transport, increase attractiveness targeting to containers)
lower private motorized transport mode
e Energy Audits and feasibility study for Municipal educational, medical,
= 5 administrative, other (cultural) facilities
= Q@ | e Awareness raising and EE promotion programs for all sectors
% § o EE Municipal task force and Capacity building program - Establishment
a o Energy Management system including Monitoring and Verification
= — (target tracking)
E ¥ |« Technical guideline and procedure for equipment and service
"; purchasing and granting concessions
o e Preparation of Energy Performance contracting , preparation of
% contracting frame and procurements of ESCO services
- e EE Strategy and investment plan resulting in Capital investment
g planning
= e Waste Vehicle Fleet Maintenance Audit and Retrofit or replacement e Retrofit Program / thermo-modernization of Municipal educational,
§ Program including Fuel Efficient Waste Vehicle Operations training medical, administrative, other (cultural) facilities
> program ¢ Renewable energy individual heat generation for municipal
'§ education and medical facilities (schools, kindergartens, hospitals)
g ¢ Landfill Gas Capture Program and power generation unit
A e Biogas plant including power generation unit ; using sorted
biowaste

Tl forkepd Anenmen ol Eesr K gmyanets-Podilsky - City Energy Efficiency Report
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Pe3ome
CEETI, ESMAP ma TRACE

IHiyiaTMBa eHeproedgekTMBHOiI TpaHcdopmauii mict (CEETI) - ue npoekT TexHiyHoi gonomoru, SKuin
diHaHcyeTbca CaiToBUM bBaHkomM npoTarom 3-x pokiB B pamkax [lporpamu CnpusiHHS ynpasniHHIO
eHepreTudHUM cektopom (ESMAP). [HiuiaTuBa pgonomarae MicTaMm BW3HauYUTKW, po3pobuTn Ta
MoOinisyBaTn piHaHCOBI pecypcu [AOns CTBOPEHHS IHBECTULIMHUX nporpaM TpaHcdopMmalii Micbkoi
€eHepreTN4YHoi e(peKkTUBHOCTI Y MyHILMNanNbHMX CEKTOpaXx.

Y pamkax nporpamm ESMAP 6yno CTBOpeHO IHCTPYMEHT And LWBWAKOI OLUHKM EeHepreTukn Micta
(TRACE), wo posBonsie OocniguTu CNOXWBaHHS €HepreTUYHUX pecypciB Hanbinbll eHeproeMHUMU
MYHIUUNansHUMK CeKTopamu, npoaHanidyBath noteHuian ix eeKTUBHOCTI, HasiBHICTb HOPMAaTMBHUX Ta
IHCTUTYLINHNX MNOTYXXHOCTEN, 3 METOK BUSABMEHHS MOXIMIMBOCTEN IHBECTYBaHHS Ta BNPOBaAXEHHS
3axofiB, CNPAMOBAHMX Ha MOMIMNWEHHS eHepreTUYHOI edqEKTUBHOCTI B OCHOBHMX MYyHiLMNanbHUX
cekTopax.

Y ubomy 3BiTi NpeacTaBneHi OCHOBHI pe3ynbTaTh 3acTocyBaHHA Moaeni ons WBUAKOI OLiHKKM eHepreTukn
micta (TRACE) Ta ouiHka eHeproedekTuBHOCTI MicTa Kam’aHus - NoginbcbKoro.

lpouec ouiHKku eHep2oeghekmueHOCmMi ma cmpykmypa 38imy

MeToto 3BiTYy 3 OLUiHKM eHepreTudHoi edeKTUBHOCTI MicTa € aHania noteHuiany edeKTUBHOCTI
MYHiUMNanbHNX ranysen, ki CoXuBalTb €HepreTUyHi pecypcu, obpaHHs NpiopuUTETHMX HaMNpAMKIB ix
AisANbHOCTI Ta po3p0obneHHa KOMMMEKCY 3axoAiB LOAO MNiABULLEHHS TX eHepreTMYHoi ePEeKTUBHOCTI, SAKi
OyayTb CNyXuTW OCHOBOK ANS noganblioi po3pobku Nporpamu eHepreTuyHoi TpaHcdopmadii micta.
[Mpouec cynpoBOOXKYETbCS aKTUBHMM  CMINIKyBaHHAM i3  3auikaBfeHUMMU CTOpOHaMM MicTa, [Ans
nigTBEpOKEHHST pe3ynbTaTiB aHanidy, 3MiLlHEHHS JOBIpPU Ta B3aEMOii.

lNpouec ouiHKN eHeproeeKTMBHOCTI MicTa novaecs i3 360py HeobXiaHUX AaHuX 3BIT 3 BUXiOHOrO
Ta iHdopmauii Big Kam’'siHeub - MNoginbCbkoi MiCbKOT AepXaBHOT agMiHicTpauii Ta cTaHy micTa
KOMyHamnbHUX MignpuemMcTB. 3ycTpivi 3 3auikaBrneHMMyn cTopoHamu (iHTepB'to)

Binbynucsa B nuctonagi - rpyaHi 2014 poky. 3 pe3ynbTaTamu aHanidy BMXigHOro

CTaHy MicTa MOXINNBO 03HANOMUTUCL Y 3BITi.

BuxigHi gaHi Oynm 3acTocoBaHi Ansi pO3paxyHKY KIHOYOBUX MOKA3HUKIB KntoyoBi mokasHWMKK
egekTMBHOCTI MicTa Kam’'siHus - Tlloginbcbkoro, siki moTim ©ynu BHeceHi 0o e(eKTUBHOCTI
TRACE mogeni.

Takun komnoHeHT mogeni TRACE, sk 6eHumapkiHr, JO3BOMSE 3a aHanoriyHMmMm

XapaKkTepucTrkamu NOpPiBHATU MOKA3HUKMN eHepreTYHOi ePeKTUBHOCTI MiCTa, ake

AOCNIMKYETbCA, 3 MOKa3HMKaMM iHLWKX MICT - eTanoHiB. KomnoHeHT «BigHocHa BeHUMapKiHr
eHepreTnyHa eeKkTMBHICTb» [A03BOMMB 3pobuTu rpydy oOuiHKy noTeHuiany

eHepreTnYHol e(peKTUBHOCTI KOXXHOro cekTopy. = [nasa 3.

HopaTtkoBo Gynuv BM3HAYEHi NPIOPUTETU LiNbOBMX CEKTOPIB, BUTPATW Ha EHEeprito

Ta piBeHb MOBHOBaXeHb BMaguW MicTa, SIKMA BKIlOYAE OHOMKETHUM KOHTPOSb, MpiopiTeT cekTopiB
perynoBaHHA Ta MPUMYCOBWUIA BMSIMB Ha CMOXWBaAHHS €HEPreTUYHUX PECYpPCIB. (npoexT)
- naea 4.

PekomeHaaUin 3 eHepreTU4HOI eheKTUBHOCTI, Siki cchopMOBaHi y JOBrUi nepernik,
Oynn OoTpMMaHi 3 pisHUX Oxepen, B TOMy yuchi 3 iHTepB’lo. 3a nonepegHboio
OLiHKOIO CTBOpPEHO KaTtarnor pekomeHaauin 3 eHeproedeKTMBHOCTI 3a
cektopamu-> [maea 6,7 1a 8

KaTtanr pekomeHgauin
3 EHEPreTUYHOI
e(eKTUBHOCTI

KniouoBi xapakrepuctuku, HasBHi npobnemu cektopis (CnaeBa 5) Tta aHanis

noTeHuiany eHepreTu4Hoi edekTUBHOCTI Bynn npeseHTOBaHi Ta 06roBopeHi Ha

poboyomy cemiHapi y ntotomy 2015 poky. Micbka Bnaga Ta KOMyHarsbHi

nignpuemcTea micta JOMOBUMIMCA NPO KOHLENTYarnbHUN i KOMNMEKCHWUIA niaxig y Po6ouiin cemiHap
po3pobui Mporpamu eHepreTU4HOT edpekTUBHOCTI.

Llen 3BiT 3 oUiHKM eHepreTU4HOI edheKTUBHOCTI Bigobpakae pilleHHs pobo4voro
ceMiHapy, Skui 6yno NpoBeAEHO 3a Y4acTH KMYOBUX 3aLikaBNeHUX CTOPIH Bif
MicTa, ki monepeaHbO NIATBEpAUNM ranys3esi npiopuTeTM Ta neperngHynu 3BiT 3 OLiHKM

pekoMeHaaLii 3 eHepreTU4HOi ePeKTMBHOCTI 3i CMIUCKY. eHepreTUYHoOI
etheKTUBHOCTI micTa
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Lini enepeemu4Hoi epekmusHocmi

MicTto gonyumnocs go iHiuiatnen €sponencbkoro Coto3y «Yroga mepiB» B 2012 poui Ta nigrotyeano
lMnaHy gin cTanoro eHepreTMYHOro Po3BUTKY, LiNsamMu Gkoro € 3HmkeHHs emicii CO, Ha 20% go 2020 poky,
CMOXWUBAHHSA NPUPOJHOro rasy Ha 24%, Tennosoi (13%) Ta enektpuyHoi (30%) eHeprii.

BuxidHuti cmaH Micma - crno)ueaHHs1 eHep2emu4YHUXx pecypcie

Y 2013 poui KinbKiCTb CMOXWTOI NepBuHHOI eHeprii ctaHoBuTb 1 151 BT'rog, 3 sakoi 2/3 cknapae
CNOXMBaHHS NPUPOAHOro rasy, 6inblia YacTka SKOro BUKOPUCTOBYETLCSA HA BUPOOHMLITBO ENEKTPUYHOI Ta
TENnoBOI eHeprii ANg KiHLEBUX CNoXMBayiB.

CnoxuBaHHg nepBuHHOI eHeprii y 2013 poui ctaHoBuTb 1 151 'BT-rog, y TOM 4ac KiHLEBE CNOXMBAHHS
Mmicta ctaHoBuTb 1 033 'BT-roa.

YKutnoBun cektop € Hambinbwum cnoxuBadem eHeprii - 6nu3bko 46% Big KiHUEBOrO CMNOXWUBAHHS
€HepreTUYHMX pPecypciB, WO XapakTepHO ANdA BCiX YKpalHCbKMX MICT, 3@ HUM KAYyTb NPOMMUCIOBICTb Ta
KoMepuiiHun cekTop (iHWi Oyaisni BkNoYHO) -31% Ta cekTop npuBaTHOro TpaHcnopTy - 13%,

3HayHa YyacTvHa CroXMBaYiB €HEPreTUYHNX PEeCcypCiB MiCTa BUKOPUCTOBYE NPUPOOHWUA ra3y siKk NEpPBUHHY
eHeprito (72%), B TOMy 4ncni NpMpoaHuiA ra3 Ha nobyToBi NoTpebu Ta TennoBy eHeprito (51% Ta 21%
BiNOBIOHO) KiHLEBUX CMOXMBAYiB

KiHueBe CnoXuBaHHS eHepreTM4YHMX pecypciB, Ha Ake MICTo Mae BesnocepegHii BNnvB, CTAHOBUTL 67
B1-rog (6%) 3 1 033 BT1-rog.

PucyHok 3: KiHyeee cnoxxueaHHs eHepeaii mMicmom 3a 2013 pik

KiHueBe cnoxuBaHHA eHeprii 3a 2013 pik,

Fpomaacekui 1032.6 ['BT roa
TpaHcnopT

0,7%

Biaxoaun
0,5%
BoponoctayaHHsa Ta
BOJOBiABEEHHS
1,5%

. / IHLLi
ByrMyHe OCBITNEHHS! 90.8%

0,2%

Bygisni micbkoro
GroaxeTy
3,7%
BropxeTHi 6yaisni (He (KomepuinHi)
MiCbKOro GromKeTy) 3,0%

2,7%

BuxidHuli cmaH micma - Bumpamu micbko20 6r00xemy ma micma e UisiloMy Ha eHepeilo

HaceneHHsa micta Kam'aHusa - Moginbebkoro y 2013 poui cknano 103 000 ocib. Po3BuHeHa iHxeHepa,
MalMHoOyAiBHa, Xap4yoBa ranyab, TYpusMm.

3aranbHui BanoBU MiCbKUIA npo,u,yKT2 Kam’'sHus - Moainbcbkoro cknae 397 minbiioHn gonapie CLUA, ge
43.5 minbiionu (11%) 6yno BuTpayeHo Ha eHepro3abesneyveHHs.

2 MpubnunaHa ouiHka YacTku Micta B perioHansHomy BPI, 2013
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Micbkni Bromxketr y 2013 poui HanivyyBaB 42.1

Minbitonn gonapis CLUA, 3 skoro npubnusHo 7.3 CnoxxuBaHHA nepsuUHHOI eHeprii,
MIiNbUOHU 6yp‘o BUKOPUCTaHO Ha 2013 piK: 3aranom: 1 151 Bt rog,
eHeprozabesneyeHHss  CeKTOpiB  rPOMafChKoro

TPaHCMOpTy, rPOMaAChbKUX ByaAiBenb, BYMNUYHOTO ENeKTpo Fas
OCBITMNEHHS, BOAONOCTaYaHHs Ta BOAOBIABEAEHHS, eHepria —
NOBOMKEHHS 3 TBepaAMMI NoBYTOBMMM BiAXOAAMM. 15%

Hanbinbwi cnoxuBayi eHepreTMYHMX pecypciB -
CeKTopu enekrponoctavaHHs (23%) Ta npuBaTHUN

. beH3uH
TpaHcnopT (43%), He 3HaxoOdATbCA Nia KOHTponem +Cnr
MiCbKOI Bnagu.
CbKol Brnag 10%
Butpatu Ha eHeprosabesnedeHHs1 MyHiLuMnanbHUX
cekTopiB  (MiCbKMA  rPOMaACbKUA  TPaHCMOPT, Ouzent
rpomagckki 6yaieni, BynMyHe OCBITNIEHHS, NOBYTOBI 3%

BiAX0oOW, BOAOMOCTa4YaHHA Ta BOAOBIOBEAEHHS)
cknanu 7.3 minbionn gonapis CLWA y 2013 poui, 3
aknx 60% 6yno BuTpayeHo Ha 3abesneyeHHss PucyHok 4: Bumpamu Ha eHepgiro, 2013
eHepreTM4HNMn pecypcamu rPOMaaChKmX

OopxkeTHMx Oypisenb. L 4.6 minbioHn ponapis

CLWA cknaganu 11% Big MicbKoOro GroaxeTy.

HaBiTb SKWO crnoXxuBaHHS €Heprii B cekTopax, siki 3HaxogaTbes nig Ge3nocepedHiM KOHTPOMEM
AamiHicTpauii micTa, cTaHOBUTb BCbOro nuiue 6% Bifg 3aranbHOro CNoXWBaHHSA eHeprii B LiNIoMy Mo MiCTy,
BMPOBAKEHHSA 3ax04iB 3 eHepreTnyYHoi ePEKTUBHOCTI B LMX CEKTOpax, Mae BaXnvBe 3HaYeHHs Ans
MicTa i ANs MiCbKOro ypsay.

Mo-nepLue, ekoHOMis eHeprii B LMX cekTopax 6e3nocepedHbO NMpu3BeAe OO0 3HWKEHHS eHepreTUYHMX
BUTPAT i CKOPOYEHHST MICbKMX BMAATKIB OOXKeTy UM aepxxaBHUX cyocugin. Lle, 3okpema, BigHOCUTbLCS OO0
O4iKyBaHOro pi3koro 3binbLueHHs BapTOCTi eHeprii, Ae iHBeCcTuUii B eHepro3bepexxeHHs 6yayTb NpoTugieto
nigBuLWEHHI0 TapudiB ANs KiHLEBUX CNOXMBAYIB i pU3MKy BTpaTy OCTYNHOCTI eHepril abo nocnyr.

Mo-gpyre, iHBECTYBaHHS 3aX0AiB 3 eHepro3bepekeHHs B LIMX CeKTopax MaTume OOBrOCTPOKOBUM i CTIKUIA
BMMMB Ha [Jeski 3aranbHoMicbki cektopu. Lle (I) CKOpOYEHHS CMOXMBaHHA ManuBa MNPUMBATHUM
TpaHCMnopTOM Yepe3 Nepepo3nofin BUAIB TPAHCMOPTHMX NEpPEBE3EHb Y HanNpPsAMKY CMOXMBaHHS OinbLu
HW3bKOI MMTOMOI eHeprii rpoMaacbkum TpaHcnopToM, (II) 3HWXKEHHSA CMOXUBAHHS €Heprii B XWUTNOBOMY
CEKTOPI Y 3B'A3KY 3 NOMIMWEHHSAM CUCTEMM TENNOMNOCTa4YaHHS i Tapudikauii.

Mo-TpeTe, iHBeCTULT B eHepro3bepexxeHHs MiCbKOi iIHPPaCTPYKTYpW NOMITHI HACEMNEHHIO | TUM CaMnM
Cnpus0Tb NiABULLEHHIO 06i3HaHOCTI rpomaacekocTi npo (I) pecypcosbepexeHns, (1) noninweHHs
HadaHHA AepXxaBHUX NOCNYr AN HaceneHHs, i, Hapewri, (Il1) cnpamyBaHHSA YKpaiHu Ha LWNsxX CTiINKOro
3POCTaHHS LWIIAXOM MPUUHATTS NPaBUbHUX pilleHb ANs 3ary4YeHHs iHBECTULIN.

BeHuyMapkiH2 eHep2emuy4YHoi egbekmusHocmi micma Kam’aHus - lModinbcbko20
u

BeHuMapkiHr [O3BONSAE MOPIBHATU eHepreTUdHy eeKkTUBHICTb MiCTa, ke AOCNIAXYETbCH, 3 iHWUMU
MiCTaMu - eTanoHamMn Ha OCHOBI 27 KMOYOBMX NOKa3HMKax edekTnBHOCTI MicTa Kam’saHus - Moginbcbkoro.

HeTtanbHo npouec 6eHumapkiHry micta Kam’'siHusa - Moginecbkoro po3rnsaHyTo y [nasi 3.
Y HacTynHi Tabnuui HaBoaUTbLCA cTMCNAa iHOPMaLlisi O XapakTepUCTUKaxX CEKTOPIB.

Telforepd Anenmeni sl B K gmyanets-Podilsky - City Energy Efficiency Report Page 11



Too| for

ENERGY EFFICIENCY TRANSFORMATION IN UKRAINIAN CITIES

Tabnuus 3: Pe3rome 6eHYMapKiH2a 3a KJII0HOBUMU MoKa3HUKaMu eghekmueHocmi micma Kam’siHust

- lModinbcbko20
MopiBHAHHA EE
O6paHi KNn4YoBi NOKa3HUKKU AOCTIpkyBaHOTo TeopeTU4HUN
CekTop - micTta 3 EE 6inbL .
edeKTUBHOCTI ] noreHuian EE
PO3BUHEHUX MiCT
CBiTYy
CnoxwuBaHHs C;peﬂ-”’" _
T eeKTUBHICTb
NepBUHHOI eHepril 30.3 /o . 30%
Ha Aywy MicTa-eTanoHu:
_ . HACEneHHs, Cxon'e, CapaeBo,
B uinomy no micty
104 .
CrOXMBAHHS Husbka edheKkTUBHICTb
NepBUMHHOT exeprii gﬂf@%ﬁ]p's MicTa-eTanoHu: 50%
Ha BBI1 micTa, h T6inici Ta Benrpaa
micTa
Mutome i
. CMOXMBAHHS Bucoka epeKTrBHICTb
Fpomaacbkumn eHeDrii 0.14 ) 15%
TpaHcnopT P MI>x/nac-km MicTa-eTanoHu:
rPOMafCbKMM Capaeso
TPaHCMNopTOM,
Kinbkicte  TBepamx
noGyToBMX BIAXOAIB Husbka edeKTMBHICTb
(TrB), Wwo npubnnsHo ) 2504
YTBOPHOIOTHCS B 590 kr/oc. MicTa-eTanoHu:
n°6 TOBi Bi xonu Mexxax M|CTa Ha ByxapeCT, J-|IO6J'IF|HI/I
y AXOA OyLYy HaceneHHs
Bincotok TMB, wwo Ryxe Husbka
niggatoTbes 1% eheKTUBHICTb 50-70%
nepepoobUi
Oyxe Hu3bka
MuTome edeKTUBHICTb
CMOXWUBAHHS 131
enektpoeepriia o= (y 2013 Ges 30%
AUTHe KBTe TOA/M pe3ynbTaTiB
BoaonocTayaHHs epafelniooueehi e lulabil il CAL
nporpam)
L it a et Husbka edpeKkTUBHICTb
lMutome
CMOXMBaHHS 0.78 (y 2013 Ges I
enekTpoeHeprii Ha  kBT.-rog/m® pesynbrans
BOA0BIABEAEHHS iHBECTULIAHNX
nporpam)
Bi CepegHsi
i IACOTOK BTPaT ePeKTUBHICTb
Hentpanisosake Tennosoi eHepriie  13% . ) 25-30%
TennonocravaHHa Mepexax MicTa-eTanoHu: micta
CxigHoi €sponu
Mutome )
CTOXNBAHHS Husbka edhekTMBHICTb
EALTTG eneKTpoeHeprii Ha 15 i 30-40%
OCBITNEHHsA P P kBTe-roa/km MicTa-eTanoHu:
KM OCBITNEHUX T6inici Ta BeHa
BYNU1Lb
CnoxunBaHH4A 140
pomagchki Tensnosol eHepril kBT, ron/m? Husbka ePeKTMBHICTb
. L OyaiBnamm 50-60%
oromkeTHI OyaiBni )
MiCbKOro
nignopsaKyBaHHS
PrepdasesneneiCy e Kamyanets-Podilsky - City Energy Efficiency Report Page 12
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MopiBHAHO 3 MicTamn — eTanoHamu 3 6a3n gaHux TRACE 6inblwicTb NOKa3HUKIB € 3HAYHO HMKYMMUK 3
TOYKWN 30pY MUTOMOrO CMOXUBAHHS €Heprii, 30Kpema AN CeKTopis:

+ CnoxuBaHHS TENNOBOI eHeprii rpoMaacbLKuMu oyaisnsamu,

+ [luTome cnoxmnBaHHA enekTpoeHeprii Ha BoAoBiABeOEeHHs Ta BOAONOCTaYaHHSA |

* [lepexpecHuin CekTop: CNOXMBaAHHSA NEPBUHHOI eHepril Ha ogmHuuo BBl Ta gywy HaceneHHa
TeopeTuyHUIn NoTeHLUian eKoHOMIl eHeprii B BULLe3a3HadeHnx cektopax Ta KPI cknagae 30-50%.

HopatkoBui noTeHuian Ans nigBuWweHHs edeKTMBHOCTI MicTa 3MeHweHHst obcary TIMB Ha gywy
HacerneHHs i 36inbLIEeHHS YacTKM BigXoAiB, WO NignagatoTb Nig BTOPMHHY Nepepooky.

PieeHb KOHMPOJIIO MiCcbKOI 8n1adu

I3-3a pi3HMX NpPaBOBMX, HOPMATUBHMX PaMOK i pi3HMX popM BnacHocTi Hag ob’ekTamm cekTopiB, Micbka
agMiHicTpauis Mae pisHUW piBeHb ynpaBfiHHS | CTyNeHs BMAMBY Ha KiHLEBWX CMOXMBaYiB eHepril Ta
KOMyHanbHi nignpuvemcrea. Lle ctocyeTbca OHOOKETHOTO KOHTPOSO, PEryrioBaHHA Ta NPUMYCOBOrO
BMMMBY Ha CMOXMBAHHS €HEePreTMYHUX PECYPCIB MiCbKOK iHDPaCTPYKTYPOIO.

Micbka Bnaga mMae NOBHUM KOHTPONb Hag CEKTOPOM rpomMaacbkmx OrogxeTHUX GyaiBenb Ta BYNUYHOIO
OCBITNEHHS.

Kpim Toro micbka Brnaga 36epirae neBHUM CTyMiHb BNAMBY Ha KiHLEBMX CMOXMBAYiB €Heprii B cekTopax
BOAOMNOCTa4YaHHA Ta BOAOBIABEAEHHS, TENNONOCTa4YaHHs, ynpasniHHA TBepAMMM NobyToBUMMU Bigxogamu
Ta rpoMagcbkoro TtpaHcnopTylo Knacudikauis piBHS KOHTPOMIO MICbKOI Bnaau Ha cektopu 6yno
nigTBEpKEHO KepiBHMKaMK MicTa nig Yac poboyoro cemiHapy.

Ta6bnuus 4: KoHmponb micbkoi enadu Kam’sHys - [odinbcbko20 Ha pieeHb eaumpam 3 6r0dxemy,
pea2ysiroeaHHs1 ma cmyniHb MPUMYCO8020 8II/1U8Y Ha CIO)XU8aHHs1 eHepeii cekmopamu micma

PiBeHb NoBHOBaXeHb MiCbKOi Bnagu
Cektop PerynioBaHHs PerynioBaHHs
Mpomaackki Gyaieni B/COKMNI B/COKMNI BCOKMNW
Bynn4He OCBITNEHHS BNCOKUA BNCOKMA BNCOKUA
LleHTpanizoBaHe Tennonocra4yaHHsA CEPEOHIN HW3bKE BNCOKNI
MPOMaACLKWI TpaHCNOPT CEPEOHIV CEPEOHIV CEPEOHIV
NMuTHe BogonocTa4YaHHA CEPEOHIN HW3bKE BNCOKNI
BopoBigBeaeHHs CEPEOHIN HW3bKE BMCOKUN
Bioxoau B/ICOKMNI CEPEOHIV BUCOKMN
EnekTponocTadaHHs HW3bKE HW3bKE HW3bKE
a30M0CTauYaHHs HW3bKE HW3bKE HW3bKE
MpuBaTHWIA TpaHCNopT HW3bKE HW3bKE HW3bKE
YKnTroBi GyauHK HWU3bKE HW3bKE CEPEOHIN

lpiopumemu cekmopie;

MpiopUTETHICTb CEKTOpIB BU3HAYaAETLCS 3a HACTYNHUMU KPUTEPIAMU:

v/ TeOpeTUYHWI NOoTEHLian eHepreTMYHoOI edhekTMBHOCTI - “BigHOCHa eHepreTnyHa epeKTUBHICTL”

v/ piBEeHb BMTpAT Ha EHeprilo N0 cekTopax

v piBEHb KOHTPOIO MiCbKOT Braau

TRepdasennen iy Ees Kamyanets-Podilsky - City Energy Efficiency Report
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MpiopnTeTn cekTopiB LLOAO NiABULLEHHS eHEPreTUYHOT e(PeKTUBHOCTI (Y NOpAAKY NPIOPUTETHOCTI):

V---------------------------5

\/ pomaacbki OromxkeTHi Byaieni MiCbKOro nianopsaaKyaHHs :»

---------------------------‘
V---------------------------‘

. \
\/ BynuuHe ocsiTneHHs ,)
‘---------------------------‘
RS TS N
\ .. N
p MobyToBi Biaxoan P
A e e e e e ——————————— s
YU TN
/\ pomagcbkum TpaHcnopT ) >
N e e e e e e e e e e -_-5\
\/ MyHiunnanbHUN eHEPreTUYHUA MEHEIKMEHT ,)

N BN BN BN DN DI DN DN DN DN DN DN DN BN DN DN DN BN DN DN BEEN DI BN B B
lpiopumemHuli nepexpecHutli cekmop

Hwxumin npioputeT BigAaeTbCA CEKTOpam LieHTparniaoBaHOro TEMMornocTayaHHs, BOAOMNOCTayaHHA Ta
BOOOBIABEAEHHA 4epe3 3aBeplleHi i MOTOYHMX IHBECTUUINHI nporpamm eHeproeeKkTMBHOCTI, WO
iHaHCyTbCSA 3a paxyHok npoekTie M®O.

CekTop KiHLEBOro CMNOXWBAHHS €Heprii, $Ki KOHTPOSETbCA nNpUBaTHUMKM abo KomepLuiiHMMK
opraHisauisimu, He BpaxoByeTbCs npu ouiHui iHcTpymeHTom TRACE, Tak sk Micbka Bnaga He mae npasa
KOHTPOMIO i BNNMBY Ha iX eHepreTuyHy edekTuBHICTL abo BuUTpaTK Ha eHeprito 3 GogkeTy micta. Ll
CEeKTOpU MOKa3aHi Hk4Ye i He MpurumaroTbea A0 po3rnady Hagani, MpueaTtHun kKOHTponb i KomepuiHuin
KOHTPOrb.:

+ [MpuBaTHWi TpaHcnopT

+ EnektponoctavaHHs

- TasonocTavaHHs

«  KomepuinHi 6yaisni

« [pomapcbki 6yaiBni He MiCbKoro NignopsiaAKyBaHHS
«  JKutnosun cektop

* [Mpomucnosictb

Lle He 060B'A3kOBO O3HAYaE, IO NPOEKTN eHeproedeKkTMBHOCTI He ByayTb po3pobreHi B LUX CekTopax,
are rnopiBHAHO 3 iHLUMMW CEKTOpaMu, BOHU HaBpsa YM MaTUMYTb BUCOKWUI MOTEHLian NoOBepPHEHHS KOLUTIB
BiJ BNPOBagXEHHS 3axOAiB 3 eHepreTUYHol eheKTUBHOCTI MOPIBHAHO 3 CEKTOpaMu, AKi 3HaXoAsaATbCA nif
KOHTPONEM MiCbKOi Bnaau.

Po3251510 nomoYHuX i 3aeepuieHuUx iHeecmuuyiliHUX rpozpam i nnaHie
B wmicti Kam'aHus - [MoginbCbkoro Ha paHuUM 4Yac peanisyeTbCa pan iHBECTUUIMHMX nporpam, Lo
diHaHCYTLCS 3a paxyHOK BMacHWX pecypciB, a TaKoX MiXXHapOAHMUX JOHOPCBKUX opraHi3auin, Takux sK:
Cekmop ueHmparnisogaHo20 mernsonocmayaHHs:
e [lpoekT KIT «MicbkTennosogeHeprisy - OyAiBHULTBO KOTENEHb 3 BCTAHOBIEHHSIM KOoreHepauiHmX
YyCTaHOBOK, KOTeNeHb Ha Biomaci, gucTaHUiiHe BUMIpIOBaHHSA BUTOKY
e «PeabiniTauis Ta MoAepHi3auia cnopyd BOAOMNOCTaYaHHSA Ta BOAOBIABeAeHHA M. Kam’aHus -
Moginbcbkoro - 2014y, 3a niatpumku IBRD
e [lporpama peKkoHCTPYKLii CUCTEMU LieHTPani3oBaHOro TENIONOCTAa4YaHHs, Ha cTafil 0OroBopeHHs
3 IBRD
e [lemoHcTpauinHuin npoekt DemoUkrainaDH - BcTaHoBneHs iHOuBIAYanbHUX TENMOBUX NYHKTIB, 3a
niatpumkn NEFCO Ta SIDA

BooornnocmayaHHsi ma 80008i08€0€HHS:

e [lpoekt "PO3BMTOK MICbKOI iH(PACTPYKTypu" - PEKOHCTPYKLUiA €eHeproeMHoro obnagHaHHSA
cucTeMm BOAOMOCTayaHHs i BoosiaBeaeHHsa B M. Kam’aHui - MNMoginbcbkoMy, 3a niatpumkn IBRD
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KoMnoHeHTU umx iHBECTULINHMX Nporpam He po3rnsagaTUMyTbCs B Neperiky pekoMeHaalin eHepreTUYHol
€(eKTMBHOCTI, TOMY L0 BOHM 3HAXoOATbCS Ha CTafii peanisauii Ta BXe y3rofpkeHi, ane BOHU OyayTb
AaBaTu eKOHOMiII eHeprii B 6anaHci uinboBoro 2020 poky B NopiBHsIHHI 3 6a3osum 2013 pokom.

Byno pospobneHo MyHiumnanbHuii eHepreTndHuin nnaH ( 2012 - 2016 poky) Ta lNMnaH gin ctanoro
eHepreTnyHoro po3sutky (SEAP), eHeproedeKkTuBHUX 3axoan 3 SKMX Oyrno nepernsHyTo i BKIOYEHO A0
CMWUCKY peKoMeHZauin 3 eHepreTu4Hoi edqEeKTMBHOCTI Ana noganbloi  po3pobku [Mporpamu
eHeproeekTBHOI TpaHcdopmadlii.

PexkomeHOauii 3 eHepzemu4yHoi eghekmueHocmi, sIKi pekomeHOoeaHO OO aHanisy y
lMpoepami eHepzemu4HOi mpaHcopmauii micma

Buxogsum 3 BuLe3asHayeHoro obrpyHTyBaHHA CEKTOpiB, OGroBOPEHHSI Ta MONEepeaHbOro PillEeHHs, Ake
©yno copmynboBaHO Ha poboyoMy cemiHapi, nepenik 3axoaiB 3 eHepreTuyHoi edpekTUBHOCTI Hanivye 16
oauvHuLi, 3 aknx 10 € iIHBECTULLINHMMM.

PekomeHao0OBaHi iHBECTULINHI 3axoau 3 eHepreTUYHOi ePEeKTUBHOCTI PO3AiNATbCA HA KOPOTKOCTPOKOBI i
OOBroCTPOKOBI, BiANOBIAHO A0 iX nonepeaHboro nepiogy peanisadii - o 2020 poky i nicna 2020 poky.

A) KopoTkocTpokoBi I[HBecTuUilHi 3axoan 3 eHepreTuyHoi ecdbekTMBHOCTI: TepMmiH peanisauii 2016 -

2020

HasBa Onuc Opi€HTOBHI MonepenHs
BUTpaTU €KOHOMiIfA
pomapckki 6rogxeTHi 6yaisni (PB)
Mporpama moaepHisadii/ rmnmbokoi 3aranbHa nnowa - 220 000 | MpubnuaHo LopiuHa
TepMoMoaepHi3auii 6yaisenb M. Bkriouae MOZEpHi3auito | 24 MiNbNOHIB | ekoHOMIsA 26
HaB4YanbHUX, MEONYHUX 3aKnagiB, 3a hacagy Oyaisenb, ponapie CLLWA | BT roa
paxyHOK KpeauTiB Ta 4acTKOBOrO Tpybonpogogais, Npu €KOHOMis
biHaHCYBaHHS 3 MiCbKOro OroaxeTy MOXXITMBOCTi BCTAHOBEHHS NepBUHHOT
iHOMBIAYyaNbHUX TENMOBUX eHepril, i
MYHKTIB. npUpoaHOro
rasy
BynuyHe ocBiTneHHsA (SL)
MpnbnnsHo 800 namn MpnbnunsHo LlopiuHa
lMporpama npoBeaeHHs ayguTy Ta ' . iR X
o (TiNnbkW PTYTHI Ta Namnu 0.5 MinblioHIB | ekoHoMIs oo
MOZEpHi3aLil cuCTeMM BYNMYHOIO .
h po3XaproBaHHS) ponapis CLWA | 0.6 BT roga,
OCBITNIEHHS (yCTaHOBKa . .
. Bknoyae ocBiTNEHHsI €KOHOMis
BMCOKOE(EKTUBHMX YN CBOTOAIOOHMX . .
) : rpoMagcbkux Oygisensb, ae €nNeKTPUYHOI
CBITUMBbHUKIB) .
ue HeobXxigHo. eHeprii
TBepai nobyTtoBi Bigxoau (WS)
. 3amiHa npnbnusHo 10-12 0.8 minbiioHiB | LLopivHa
Mporpama TEXHIYHOro ; . .
. | aBTOOYCIB. gonapis €KOHOMiS
obcnyroByBaHHs Ta  MoAepHisaji
. Bkntoyae Takox He n0o1.5 Bt
aBTonapky abo NiABULLIEHHS | . AV
. iHBECTULNHI 3ax0au, rog,
€(EKTMBHOCTI CMOXMBAHHSI MOTOPHOIO ; .
. . TPEHIHMM BOSjiB €KOHOMis
nanuea npu ekcnnyaTtawii CMITTEBO3IB
aunsento
ByaiBHMUTBO OQHOrO 5-10 LLopiyHa
00'eKTy, NOTYXHICTb MIiNbNOHIB €KOHOMis 00
ByaiBHMLTBO nNepeBanoYyHMX CTaHuin, HeobxigHo npoaHanidyBatn | gonapis CLWA | 1 IBte rog,
L0 BKIHOYAE NpoLecu CopTyBaHHSA, Ta €KoHOoMiA
nnaHyBaHHS iHppaCTPyKTypK avsernto.
NOBOXEHHS 3 BiaxoAamu (OKpeMi MoxxnusicTb
KOHTEeHepw) oTpumaTu
[00aTKoBUMN
nNpubyTOK
B) [loBrocTpoKoBi iHBeCTULIiIMHI 3ax0o4u: TepMiH peanisauii 2020- 2025
Has3Ba Onuc Opi€HTOBHI NMonepenHs
BUTpaTU €KoHOMiIf
pomaackki brogxeTHi 6yaisni (PB)
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ObmexeHe MpubnnsHo 3 | LopiyHa
3aCTOCYBaHHS, TifbKu - 4 MminbMoHiB | ekoHomis 0 oo
TaMm, BiACYTHS ponapis 13 'BT* roa,
lMepeBeneHHsa cuctemm MOXNMBICTb MigkntoyeHHs | CLUA €KOHOoMIdA
TennonocTavyaHHs BCiX HaBYamnbHMX Ta | 4O CUCTEMM NpVpoOaHOro
MeOU4HUX 3aknagis Ha LeHTpanisaoBaHoro rasy
BiAHOBMOBanNbHI gxepena eHepril TennonocTtavyaHHsA
(BOE) (aBTOHOMHI TENMOBI MYHKTH) Bkntovae 3acTocyBaHHs
TENMoBMX HACOCIB,
biomacy (wena/neneTn),
cymicHo 3 PB - 02
(Hanpuknag y nikapHsax) MpnbnnsHo LopiuHa
lMporpama npuroTyBaHHA raps4oi 0'.3 . ekoHomis 0 no
. MirnbNoHIB 0.2Bt*rog
BOAM 3@ paxyHOK COHAYHOI eHepril !
gonapis
CWA
Mo6yToBi Biaxoau (WS)
BcTaHoBneHHsA o 4 LLlopiyHa
KoreHepavu,inHoT MinbNOHIB ekoHowmia 0 go
Mporpama BUNy4YeHHsI rasdy 3 NOMIroHy | yCTaHOBKM (MOTYXHICTb 1 ponapis 5Bte roa
TIB Ta BUPOOGHNLITBO eNeKTPUYHOI MBT) CLIA HeobxigHo
eHeprii (3eneHun Tapud) Ha 6a3si HemanbHo po3ansiHymo e npoaHaniayeaTtu
lNpoepami
mpaHcghopmauii EE
ByaiBHMuTBO GiorazoBoi cTaHuji, BupobHMLTBO TENNOBOI 2-4 HeobxiaHo
reHepawis enekTpuyHOI eHepri; eHeprii (aepxxaBHe MifbAOHK npoaHanisysatu
BUKOPUCTaHHA nonepeaHb0 npvBaTHE NapTHEPCTBO) Jonapis
BifibpaHux GionoriyHnx Ta CLIA
NPOMUCIIOBOrO BiAXo4iB
Fpomaacbkun TpaHcnopT
3a0x04eHHs MeLUKaHUiB Ao nigBULWEHHS 0o 0.2 LopiuHa
BUKOPUCTaHHSA rpoMagcbKoro npuBabnMBoOCTi MiSTbAOHN €KOHOMis 00
TpaHCNopTy, i,9K Hacnigok, rpPoMagcbKoro ponapis 1.2 B1e rog,
3MEHLLEHHS KOPUCTYBAHHAM TpaHcnopTy CWA €KOHOMis
npuBaTHUM TPAHCNOPTOM (iHdopmauinHa cuctema, O€eH3uHy B
YMCTOTA, LWUBUOKICTb, CeKTopi
NYHKTYanbHiCTb, HOBI npuBaTHOro
3YMUHOYHI KOMMSIEKCH) TpaHcnopTy
HemarbHo po3ansgHymo 8
lNpoepami
mpaHcgopmauii EE
3aMmilleHHA KOMYHanbHUX AN3eNbHUX [NoeTanHe 3MilleHHsA [o 2 LLopiyHa
aBTobYyCiB iHHOBaLiiHUMM ribpnagHmm aBTobycamm MinbOHIB eKoHoMmis o 1
(onsenb/enekTpoeHepris) | gonapis BTe roa,
CLLA €KOHOMiS
amsento

C) KopoTtkocTtpokosi HEIHBECTULIIWHI 3AXOOMU: TepmiH BnpoBagmxeHHs 2016 - 2020 poku

HasBa Onuc Opi€HTOBHI MonepeaHs
BUTpaTH €KOHOMis

pomapckki byaisni (PB)
EHepreTvyHMn ayguTt Ta TEXHIKO - AyawuT 70 -80 6yaisenb MpubnusHo | BigobpaxeHa y
€KOHOMIYHe OOr'pyHTYBaHHS 3aknagis 0.3 3axogi PB -
HaB4anbHOI, Megu4yHoi ccpepu Ta MifbAOHK 02/03/04
iHWWX Byaisenb Jonapis

CWA
MyHiuMnanbHUA eHepreTU4HUMN MeHeOXMEeHT
Pospobka Ta npoBeaeHHs Mogii, KoHKypCH, 0.1 HeBM3Ha4YeHOo
iHdbopMaLitHO-NPOCBITHULbKUX Haropoaw, apykoBaHi 3MI, | minbioHa
3axoaiB (BoAONOCTaYaHHs, Mefia-KkamnaHin ponapis
eHepronocTtavyaHHsi, 3MEHLLEHHS CLA
o6csriB Bigxoais) LLOPIYHO
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Hasea Onuc Opi€HTOBHI NMonepenHsA
BUTpaTHn €KOHOoMifA
CtBOpeHHs B MyHiumnaniteti poboyoi | CTBOpEHHS MpnbnnsHo. | HEBU3HAYEHO
rpynu 3 NiABULLIEHHS | MYHILMNANbHOMO 0.1 MinbKoH
eHeproeeKkTMBHOCTI IH(PPACTPYKTYpPU | eHepreTUYHOro areHTcTBa | Aonapis
MmicTa, BMNpOBaKEHHS cuctemn | MNpoaoBXKEHHS CTBOPEHHS CWA
MOHITOPUHrY Ta BepudikaLin poboyoi rpynu 3
eHeprosbepexxeHHs
IHCTPYKLUIA 3 TEXHIYHMX NUTaHb, Bkntovae, Hanpuknag, ouiHKy 0.1-0.2 HEeBWU3Ha4YeHO
nopsgky npugbaHHs obnagHaHHsS | XXMTTEBOMO LIMKITY BAPTOCTI MiNbAOHIB
Ta nocnyr i HagaHHs Niner obnagHaHHsA, cTaHgapTH Jonapis
€(dEeKTUBHOCTI TPAHCNOPTHUX CWA
3acobiB Ansa npuBaTHUX
aBTOBYCHMX NEepPeBi3HUKIB,
3aKyniBnNs HOBMX BYMUYHUX
CBITUITbHUKIB, YCTaTKyBaHHS
ANsi AepXXaBHUX YCTaHOB,
cTaHgapTiB Ans OyaiBHULUTBA
HOBUX OyaiBenb; CTBOPEHHS
00O0B'A3KOBNX HOPMWU | NpaBun
edeKkTMBHOro 6yaiBHMLUTBA B
iCHYI4MX i HOBMX ByaiBNnsax
BrnpoBamxeHHss MexaHiamy Ekcnpec - eHeproayaur, 0.05-0.1 B pesynbTari
nepcopmaHc-koHTpakTuHry, ECKO TEHOEPHI JOKYMEHTM MinbroHa BMNpOBaKEHHS
piHaHCYyBaHHS aonapis iHBECTULINHNX
CWA NpoekTiB
LLIOPIYHO
lMnaHyBaHHA KaniTanbHUX BKNageHb LemarnbHo posensHymo e | 0,05 B pesynbTari
lMpozpami mpaHcgopmauii | MinbNOHN BMNpOBaKEHHS
EE ponapis iHBECTULINHNX
CLWA NPOEKTIB

HacTtynHi 3axogun He po3rnaganuchb Y SKOCTi NPIOPUTETHNX, OCKINbKM IHBECTULINHI NporpaMmu Bce 6ynu
BMNpOBaKEHI.

BopgonocTavyaHHs Ta
BOAOBiABeAEHHSA

Ll,eHTpanisoBaHe Tennonocrta4vyaHHA

Bxe BnpoBagkeHo: BusaBneHHs cuUCTeMi
LeHTpanisaoBaHOro TennonocTavyaHHs eEeKTMBHOCTI BU4YepnaHo
IHBECTMLiNHI Nporpamu: nornepepHiMn nporpaMmamu:

¢ MogepHisauia Ta 6yaiBHULTBO KOTENEHb - [loBHa  peKoHCTpyKLUid

e BcTaHOBnEHHA  KOreHepauiiHUX  YCTAHOBOK  ANS HacoCHUX CTaHUin Ta
MOKPUTTSA CMNOXMBAHHA €reKTPOEHEePrii  KOTENbHUMU: 3amiHa 8.0 KM.
OBi HOBIi KOTernbHi 3aranbHOK MNOTYXHiCTIO 42 MBT, 3 Tpybonposoais
BMKOPUCTaHHAM (LLO HalMeHL 4acTkoBo) Gionanuea
(nener, wenu)

e YcTaHOBKa iHAMBIQyanbHUX TENnoBWX MNYHKTIB Ta
NiYMNBHUKIB TENMOBOI eHeprii B XUTrnosux OyaiBnsix
pasoM i3  3aMiHOKO  MEpexXHuX Hacocis Ta
BCT@HOBIIEHHAM MpUrafiB 4acTOTHOIO perynioBaHHS
Ha KOTEerbHSX

e BcCTaHOBMEHHA  KoreHepauiiHUX  YCTaHOBOK
MOKPUTTH CMOXNBAHHA €NEeKTPOEHEPrii KOTENbHUMMU

e 3amiweHHsa npupogHoro rady Gionanmeom (6iomacoto)
ONs BUpOOGHULTBA TENOBOI eHepril

o MopgepHisauis Mepex LLeHTpanisaoBaHoro
TennonocTayaHHsi, 3amiHa TpybonpoBsoais

npoTikaHb Yy 80% noTeHuUiany eHepreTU4Hol

ans

Too| for Rapid Assessment of City Energy
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Mampuuyst pekomeHOauili 3 eHep2emu4Hoi eghekmueHocmi

Opi€eHTOBHI BUTpaTn

< 1 minbnoHiB gonapis CLUA

> 1 minbnoHiB gonapis CLLUA

lMporpama npoBeaeHHs ayouTy Ta MOAepHi3auil cuctemu BynnM4HOro
OCBITIIEHHS (yCTaHOBKa BUCOKOEMEKTUBHNX YN CBOTOLIOAHUX
CBITUNBHUKIB)

Mporpama npuroTyBaHHA rapsiyoi BOAM 3a paxyHOK COHSYHOI eHeprii
3a0x04eHHs MeLLKaHLiB 4O BUKOPUCTaHHS rPOMaZiCbKOro TpaHCcnopTy,
i,IK HACNigOK, 3MEHLLEHHS] KOPUCTYBAHHAM NMPMBATHUM TPaHCNOPTOM
EHepreTMyHUn ayguT Ta TEXHIKO - EKOHOMIYHE OBI'PYHTYBaHHSA 3aknagis
HaBYanbHOI, MeanyHoi chepwn Ta iHWKX Byaisens

Po3pobka Ta npoBeaeHHs iHopMaLiiHO-NPOCBITHULBKUX 3axX0AiB
(BOOONOCTa4YaHHSA, eHepronocTavaHHs, 3MeHLeHHs obcsarie Bioxoais)
CTBOpEeHHA B  MyHiuMnaniteti poboyoi rpynn 3  MigBULLEHHS
eHeproedeKkTUBHOCTI iIHPACTPYKTYpM MicTa, BMPOBAAXKEHHA CUCTEMMU
MOHITOPUHrY Ta BepudikaLin

[HCTPYKLUiSA 3 TEXHIYHMX NUTaHb, NOPAAKY NpuabdaHHA obnagHaHHs Ta
nocnyr i HagaHHA Ninbr

BrnpoBagxeHHs1 MexaHiamy nepdopmaHc-koHTpakTuHry, ECKO
diHaHCYyBaHHSA

lMnaHyBaHHSA KaniTanbHUX BKNageHb

e bByaiBHMUTBO NepeBanoYHMX CTaHLi1, LLLO BKIIHOYAE NpoLecu
COPTYBaHHSA, Ta NilaHyBaHHS iHOPACTPYKTYpPU NOBOAXKEHHS 3
Bigxoaamu (OKpeMi KOHTEHepU)
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lMporpama TexHi4YHOro obcnyroByBaHHsi Ta MOAEPHi3aLlil aBTonapky abo
NigBULLIEHHSA e(PEKTUBHOCTI CNOXXWBAHHA MOTOPHOrO nanvea npu
eKkcnnyaTauii CMIiTTEBOSIB

e [lporpama mogepHisauji/ rmmbokoi TepMmomoaepHisadii 6yaisenb
HaBYanbHWX, MEOUYHMX 3aKNagiB, 3a paxyHOK KpeauTie Ta
4YaCTKOBOroO (piHaHCYBaHHA 3 MiCbKOro GrogxeTy

o [lepeBeneHHs cucTemMm TENNOMOCTAYaHHS BCiX HaBYarnbHUX Ta
MeAnYHMX 3aknagiB Ha BiQHOBMOBarbHI gxepena eHeprii

e [porpama Buny4YeHHsi rasy 3 noniroHy TIB Ta BUpoOHMUTBO
eneKkTpu4Hoi eHepril (3eneHun Tapud) Ha basi

e ByniBHMULTBO GiorasoBoi CTaHLil, reHepaLis enekTPUYHOI eHepril;
BMKOPUCTaHHSA nonepeaHbo BigibpaHux 6ionoriyHux ta
NPOMMCIIOBOrO BigxoAis

Tool for Rapid Assessment of Cily Energy
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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 money 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 Kamyanets-
Podilsky

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 Kamyanetz-
Podilsky:

- 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 - Vienna, Austria

- Ukrainian cities of Odessa and Kiev (for limited available benchmark data)

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

The criteria of the size of population has not been applied for the benchmarking, as the size of population
of the city of Kamyanets-Podilsky at 0.1 million people ranges at the lower end of the cities of the TRACE
database. The number of peer cities would be too small.

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 Kamyanetz-Podilsky have been calculated and aggregated
based on data and information received from the City Authority of Kamyanetz-Podilsky 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 satisfactory. Specific data on sectors have been collected. No proxies have been used.
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It was agreed with the City Administration and the World Bank team to apply data of the year 2013 as the
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 102,296
3 Municipal area (same as metropolitan area) km® 27.87
2 Population Density People/km® 3,670
4 Primary Energy Consumption GWh 1,151.4
5 Primary Electricity consumption GWh 169
6 Employment rate (official rate in 2013) % 98 %
7 Human Development Index (HDI)® 0.734
8 Total city budget UsSD 42,093,135
9 Municipality expenditures for energy in municipal USD 4,647,463
public buildings 11% of budget
10 GDP (2013)° UsD 396,690,619

The Economic and political framework for implementation of energy efficiency in the city of Kamyanets-
Podilsky 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 Kamyanets-Podilsky 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)
Primary Energy Consumption per kWh/capita/an Electricity consumption 1391.07
Capita 11.255.8 | num (KWhe/capita) '
Primary Electricity Consumption kWhe/capita/a Electricity consumption 0.43
per Capita 1.391 | Nnum (kWhe/GDP) '
Thermal Energy Consumption per kWhr/capita/a Primary energy consumption 30.29
Capita 2121 | Nnum (MJ/capita) '
Primary Energy Consumption per Primary energy consumption 10.4
& GDP 5 gq | WWMUSD (MJ/GDP) 045
Energy Supply Cover %

100

The city of Kamyanets-Podilsky ranks high for the performance indicator of Primary Electricity
Consumption per capita in comparison with the peer cities with similar level of HDI. The theoretical

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

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

Calculated on the basis of Kamenetz-Podolsky region GRP
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energy saving potential for the city of Kamyanets-Podilsky amounts to less than 10 % to achieve a
level of the better performing cities, such as Baku.

Figure 7: Primary Electricity Consumption (kWe / GDP) The city of Kamyanets-
KiNhe EGDR Podilsky ranks medium for the
performance indicator  of

Primary Electricity
Consumption in kWe / GDP in
comparison with the peer cities

o with similar level of HDI. The
4 theoretical energy  saving
_ potential for the city of
- Kamyanets-Podilsky amounts
o to approximately 20 % to
al achieve a level of the better
, . performing cities, such as:

Thilisi and Sarajevo.
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Figure 8: Primary Energy Consumption (GJ / capita)
The city of Kamyanets-Podilsky _
ranks medium for the performance .
indicator of  Primary  Energy
Consumption per capita in @ m
comparison with the peer cities with
similar climatic conditions. The "
theoretical energy saving potential .
for the city of Kamyanets-Podilsky
amounts to approximately 30 % to a
achieve a level of the better h
performing cities, such as: Skopje . N0 |-
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The city of Kamyanets-
Podilsky ranks low for the
) ) ) performance indicator  of
Figure 9: Primary Energy Consumption (MJ / USD GDP) Primary Energy Consumption
MUSGOR per USD of GDP in
comparison with the peer cities
with similar characteristic on
HDI. The theoretical energy

1 saving potential for the city of
) Kamyanets-Podilsky amounts

to approximately 50 % to
8 achieve a level of the better

performing cities, such as:
' Thilisi or Belgrade. Reason for
2 this low performance is the low
) B e level of economic output of

5 Kamyanets-Podilsky. The
Cas ’ improvement of that indicator
depends heavily on the GDP
development.
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3.3 Transportation sector Benchmarking

Figure 10: KPI and key data for transport sector

Key Data Key Performance Indicators (TRACE)
Public transportation fuel
consumption (MJ) 25363 513
Private transportation fuel Public Transport Energy
consumption (MJ) 487743049 Consumption, MJ/passenger km 0.140
Public transportation passenger i ;
Kilometers 180 630 100 Pupllc Transportation Mode 40%
Split, %
Private transportation passenger Private Transport Energy
kilometers 263 385 000 Consumption, MJ/passenger km 1.852
Transportation Mode Split (private 9 buses o
motorized, public motorized, 188 Shuttle buses (minibuses)
walk/cycle) 765 taxi
15 009 private transport

There is no high capacity transit in Kamyanets-Podilsky, such as metro and light rail.

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

Figure 11: Total Transportation energy use per capita

(MJ/capita) The city of Kamyanets-Podilsky

ranks high for the performance
o indicator of Transportation energy
fsin0 use per capita in comparison with
the peer cities with similar
characteristic on  HDI.  The

[T
- theoretical energy saving potential
T for the city of Kamyanets-Podilsky
Vo amounts to approximately 20-30 %
to achieve a level of the better
“n performing cities, such as Pristina.
-~ However, the geographical extend
and economic performance drives
. the demand of mobility and thus

transport energy demand.

™

HAK

3
¥

The city of Kamyanets-Podilsky ranks high for the performance indicator of Public Transport MJ /
passenger km in comparison with the peer cities with similar characteristic.

Figure 12: Private Transport Energy Consumption MJ /

passenger km
3 2 £

Cales
Kamyanets-Podilsky - City Energy Efficiency Report Page 22

The city of Kamyanets-Podilsky ranks
high for the performance indicator of Mipessenperim

Private Transport Energy
Consumption MJ / passenger km in .
comparison with the peer cities with
similar characteristic on HDI. The
theoretical energy saving potential for the .
city of Kamyanets-Podilsky amounts to
approximately 10-20 % to achieve a level

of the better performing cities, such as
Sarajevo.
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Figure 13: Public transport mode split (%)
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The city of Kamyanets-Podilsky
ranks medium for the performance
indicator of Public transport mode
split in comparison with the peer
cities with similar characteristic on
climate. There is the theoretical
potential to increase the share of
public transport use by 20% to
achieve a level of the better
performing cities, such as Belgrade
and Sarajevo, at a level of 50%.

The share of non-motorized transport in Kamyanets-Podilsky is low at a level of less than 5% of

passenger km.

3.4 Solid Waste Sector Benchmarking

Figure 14: KPI and key data for solid waste sector

Key Data Key Performance Indicators (TRACE)
Amount of solid waste generated within Waste per capita
the municipal boundary (tons) 60178 (kg/capita)
588.27

Amount of solid waste that is recycled 720 Capture rate of solid 100%
(tons) waste
Amount of solid waste that goes to o ; o
landfill (tons) 59 448 | % of solid waste recycled 1.2%

0 .
Waste per capita (kg/capita) 588.27 tf: Ioaf nsd?:IIId waste that goes 98%

The capture of solid waste amounts to almost 100%, which all goes to the landfill. The very low
percentage of waste recycled is according to official figures. In fact there is unofficial/illegal collection of
recyclable fractions of the municipal waste which is processed for commercial sales.

Figure 15: Waste per Capita (kg / capita)

kp'capita

1000

sAlk
BUD

"ﬁD /\FE

LANs W L

I
* BAN

YiR

E
LY
im
. I I I I I I
]

™

sk
HAX

Kamyanets-Podilsky - City Energy Efficiency Report

The city of Kamyanets-
Podilsky ranks low for the
performance indicator of
Waste per Capita in
comparison with the peer
cites with  similar  HDI
characteristic. The
theoretical potential to

reduce the specific amount
of waste at the city of
Kamyanets-Podilsky

amounts to approximately 25
% to achieve a level of the
better performing cities, such
as: Bucharest and Ljubljana.
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3.5 Water & Wastewater Sector Benchmarking

Figure 16: KPIl and key data for water and waste water sector

Key Data Key Performance Indicators (TRACE)
Total amount of water sold (m3) 5597 594
i i 149.92
Energy consumed to produce potable water Water consumption L/capita/day o
11 132 480
(KWhe)
3

Total amount of potable water produced (m~) 8 501 701 Energy density of potable water La1
Energy consumed to treat wastewater (kWhe) 3 855 540 production (kWhe/m3)
Total amount of treated wastewater (m3) 4942 465 .

Energy density of wastewater 5
Energy expenditures of the water utility for treatment (kWhe/m3)

1585 624

potable water and wastewater treatment, $
Total expenditures of a water utility 5621 549

Percentage of non revenue 2721
Number of households with potable water water ° '

. 39 486
service
Number of households with connection to the Electricity cost for water
. 33089

public sewage system treatment (potable- and

wastewater) as a percentage of 0.78
Average water rates ($/m3) 0.3 the total water utility

expenditures

The water consumption in liter/capita and day ranks at the low end compared with peer cities, which
demonstrates a good performance. In Kamyanets-Podilsky a high percentage of supplied potable water is
returned to the sewer and a of that 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.

The energy density for potable water production is the highest among peer cities. However, this indicator
is heavily depending on the availability of water resources and the topography if the city.

Similar observations have been made for the energy density of waste water treatment at the high level of
0,78 kWh per m3. Peer cities with low level of treatment and collection rates have lower energy demand,
but high environmental pollution.

Figure 17: Energy costs for water treatment in % of total costs

The electricity cost for water treatment (potable

and wastewater) as a Percentage of Total Water
' Utility Expenditures are at 29% thereby ranking
low, i.e. unfavourable, in comparison with peer

I I cities due to the above mentioned situation.

® 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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3.6 Power & Heat Sector Benchmarking

Figure 18: KPI and key data for power and heat sector

Key Data Key Performance Indicators (TRACE)
Technical T&D losses (kWhe) 25471 692 Percent heat loss from network 13
Non-technical T&D losses (kWhe) n/a Percent total T & D losses 15.1
Number of households with authorized Percent of T & D loss due to

. . 41 000 . n/a
electrical service non-technical
Total electricity produced (kWh) 168 229 684

The city of Kamyanets-Podilsky
ranks high for the performance

Figure 19: Heat Loss from DH Network in % indicator of Heat Loss from
Network in comparison with the

peer cities with similar climatic

5 characteristic. A level of 13%
m heat losses is reported by the DH
. company and demonstrates, in
B fact, a good performance. Data
i for Kamyanets-Podilsky need to
I be validated in the course of
) further assessment. However, a
i reduction of losses by 25% is
! achievable to reach the level of >
10% as good performing cities in

Western Europe.

The data of peer cities are not
quite up-dated and seem to
contain estimations.

&

Figure 20: Losses from electricity Transmission &
The city of Kamyanets-Podilsky ranks pjstribution grid
medium for the performance indicator
of power grid losses in comparison with
the  peer cities  with  similar
characteristic The theoretical energy
saving potential for the city of
Kamyanets-Podilsky amounts to

approximately 40-50 % to achieve a
level of the better performing cities,
such as power distribution networks in g
Western European cities 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.

Hh..
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The Percentage of Losses of the power Transmission & Distribution network due to Non-Technical
Losses is in the city of Kamyanets-Podilsky is 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.

TD AC'E
L oANs W L
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3.7 Public Lighting Benchmarking

Figure 21: KPI and key data for public lighting sector

Key Data

Key Performance Indicators (TRACE)

Electricity consumed

Total electricity consumption of street lights (kWhe) | 2 247 747 per km of lit roads 14 846.41
(kWhe/km)

Total length of roads (km) 181 % of city roads lit 83.6
Electricity

Length of lit roads (km) 151 consumed per light 413.19
pole (by light point)

Number of light poles 5440

Total energy expenditure for street lights ($) 111 714

Average electricity rate for street lights ($/kWh) 0.050

The specific electricity consumed for Lit Roads in Kamyanets-Podilsky with 15 MWh per km and the
specific electricity consumed at 413 kWh per Light Pole are low compared with peer cities. But compared
to New York Kamyanets-Podilsky specifically consumes half; compared to cities in Western Europe or

developing countries Kamyanets-Podilsky consumes specifically double.

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 100%, as reported by the municipal street

lighting company.

3.8 Municipal Buildings benchmarking

Figure 22: KPI and key data for municipal public buildings sector

Key Data Key Performance Indicators (TRACE)
Electricity consumption in municipal buildings 7 004 040 Municipal buildings

(kWhe) electricity consumption 31.91
Fuel consumption in municipal buildings (kwht) 30 857 998 (kWhe/m2)

Total energy expenditure for municipal buildings ($) | 4 647 463 Municipal buildings fuel 140.59
Municipal buildings, floor area (m?) 219 484 consumption (KWht/m2) '
Municipal buildings, average $/kWh 0.088 Municipal buildings

Commercial buildings, average $/kwh 0.112 energy spend a percent of | 11.04
Residential buildings, average $/kwWh 0.019 municipal budget

The specific electricity consumption in Municipal Buildings is with approximately 30 kWh per sgm low

compared with all peer cities.

Figure 23: Municipal Buildings Heat Consumption (kWht /

m2)
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The city of Kamyanets-Podilsky ranks
medium to low for the performance
indicator of Municipal Buildings Heat
Consumption in comparison with the
peer cities with similar  climatic
characteristic. The theoretical energy
saving potential for the city of
Kamyanets-Podilsky amounts to
approximately 50 to 60 % to achieve a
level of the better performing cities, such
as Banja Luka and Western European
cities. The average level of best practice
for this indicator of 60 kwWh/sgm 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.

® Itis assumed that LED technology replacement is not (or not widely) included in KPI of TRACE peer cities.

Kamyanets-Podilsky - City Energy Efficiency Report
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Figure 24: Percentage of Municipal Budget

) . spending for energy in municipal buildings
The share of spending of energy in

municipal buildings amounts to
approximately 11%of the Municipal Budget
of Kamyanets-Podilsky. This is very high
compared with peer cities. A direct energy
saving potential cannot be derived from this
indicator as it highly depends on the total
budget of the city. For average performing

cities in western Europe this indicator is at a
level of 2 to 3 %. - l .

3.9 Summary of Kamyanets-Podilsky city benchmarking

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,

The theoretical energy saving potential for the above sectors and KPlI 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 comparison 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 also
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 42.1 million USD

City Government Energy Spend

Energy Spending (for sectors: municipal public transport, municipal 7.35 million USD
buildings, street lighting, waste, water and waste water services) in

2013

Of which energy spending for municipal buildings 4,65 million USD

11% of budget

Energy Spend as Percentage of Annual Budget 17.5%

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 25: 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% 56%

buildings 4.65

Street Lighting 0.11 30-50% 32%

District Heating 7.50 25-30% 18%

Public Transportation 0.82 <20% 6%

Waste 0.19 25% 55%

Potable Water 1.1 30% 16%

Wastewater 0.49 30-50%

Electricity sector 18.43 8% 0%

The spending for energy in Kamyanets-Podilsky, without the private transport sector, amounted in 2013
to a total 24.9 million USD, including private vehicles 43.4 million USD.

Figure 26: Costs of energy in Kamyanets-Podilsky (in million USD, year 2013, total 43.4million
USD)
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Wastewater Solid Waste Public Transport

1,1% 0,4% 2%
Potable Water
3%
Power
23%

Street Lighting
0,3%

Figure 27: Spending for energy in Kamyanets-Podilsky in 2013, without private transport sector

Spending for energy 2013 (total USD 24.9 M)

Street
Lighting
0,4%

Municipal
Buildings
18,6%

Public Transport

3,3%
Solid Waste Power
0,
0,8% Wastewater 40,5%
1,9%
Potable Water
4,4%

4.3 City authority level of control, influence and enforcement power

The level of regulatory power, budget control and influence / enforcement power of the
Kamyanets-Podilsky City Authority on the energy sector and urban infrastructure is summarized as

follows.

Figure 28: Kamyanets-Podilsky City authority level of budget control and enforcement power and
urban infrastructure sectors™ energy consumption

Sector City Administration authority level of power
Regulatory | Budget control [ Influence and
TRACE
Tool for Rapid Assessment of Cily Energy
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enforcement
Public buildings HIGH HIGH HIGH
Street lighting HIGH HIGH HIGH
District heating MEDIUM LOW HIGH
Public transport MEDIUM MEDIUM MEDIUM
Potable water supply MEDIUM LOW HIGH
Wastewater MEDIUM LOW HIGH
Waste HIGH MEDIUM HIGH
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 and
municipal utilities of water supply and wastewater disposal, district heating and waste management.
Only parts of the public transport sector are controlled by the CA, but they can take influence on
commercial operators.

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 Kamyanets-Podilsky has limited control and influence on

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

B) the power generation and distribution sector,

C) 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

DISTRICT HEATING
TD AC'E
L AN W L

PUBLIC TRANSPORT Too| for Rapid Assessment of Cily Energy

WATER & WASTE WATER EE Assessment

SOLID WASTE

CITY ENERGY
MANAGEMENT

The sector of water and waste water is of high priority, but a large share of EE potential will be explored in
the sector due to recently completed and ongoing investment program, financed by IFls.

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.

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.

DAC'E
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Private vehicles Individual control

Power supply

City wide, commercial control

Gas supply City wide, commercial control

Commercial sector/buildings Commercial control

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.

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 Kamyanets-Podilsky has been analyzed for the year 2013 and is presented
graphically in a Sankey type Energy flow chart. The [city controlled reas| 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.

TRACE

Tool for Rapid Assessment of City Energy
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Figure 29: Energy balance and Energy flow chart of Kamyanets-Podilsky, 2013 (in GWh)
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Kamyanets-Podilsky’s primary energy consumption amounts to 1,151 GWh in 2013 with the highest
consumption of natural gas of above two thirds. The majority of gas is utilized in boilers of the central
heating system and the power plant (CHP) to generate district heat for various end consumers.

Figure 30: Primary energy consumption by
energy carrier

Figure 31: Losses in the energy
transformation and distribution

Primary Energy Consumption, 2013, Losses in GWh
Total 1,151 GWh 32

Electricity

15%  \

11
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10%
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. dhistribution
Diesel/
fuel oil 8% of fuel 15% of power 2% of gas
3% input distribution distribution distribution

13% of heat ‘

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 approximately 50 % of the city’s final energy
consumption as it is typical for all Ukrainian cities. This is followed by the industry and commercial

sector (including other buildings) of 30 % and private transport sector of 14%.

Figure 32: Final energy consumption by sector in
2013, in GWh

Figure 33: Final energy consumption by
energy carrier in %
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Final Energy Consumption

Natural gas and district heat 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 of the city
administration in 2013 amounted to 67 GWh which represents 6.5 % of the overall city final

energy consumption.

TD AC'E
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Figure 34: Final energy consumption by sector, 2013
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5.2 Heat generation and distribution - city wide

Operators of facilities/
utilities:

The municipal enterprise “Miskteplovodenerhiya” provides space heat
and domestic hot water services to customers of the central heating
system.

Level of CA control or

The CA as a key shareholder has control over MU

influence: "Miskteplovodenerhiya " and maintains influence on operation,
performance and financing.

City energy spent and Individual heating stations of residential, commercial, non-municipal

energy use: public and other buildings is not considered in this section, but the

consumption is shown in the energy balance.

The DH company operates 11 boiler-houses, 1 CHP and 1 rented boiler
house with a total capacity of 269.788 Gcal/h (313.8 MW). Many boilers
are outdated and physically worn out which leads to the reduction to an
operational capacity of one third, at a level of 103 Gcal/h. There is a
significant excess of installed thermal capacity. The thermal load of the
equipment was at 55-65%. Approximately 85% of the boilers have
exceeded their operational life time.

The CHP produces heat energy and electricity. The design electricity
capacity of CHP is 12 MW and thermal capacity is 128 Gcal / h.
However, the CHP is in very poor condition — it was built in 1954, and is
scheduled to close in 2017. The CHP provides heating service for 50%
of consumers. The DH company has the urgent demand to substitute
the heat generation capacity of the CHP.

The production capacity of the heating company amounts for space heat
delivery at 93.372 Gcal/h and for hot water supply 9.628 Gcal/h.

The heat networks length is 73 km. The heat losses in the DH network
amount to 13%, caused by hydraulic losses, network water losses and
heat losses in the pipelines.

Figure 35: Comparison of fuel consumption and heat energy
production

Boiler-houses CHP
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The specific consumption of natural gas at the CHP station is 165
m3/ Gcal, which is an indicator of low performance due to the using of
the outdated equipment. The specific consumption of natural gas at the
boiler houses is 148 m* / Geal.

The electricity consumption for heat production and distribution is with
27.6 kWh/Gcal representing an average to low level of performance.
Reasons for the specific electricity consumption are: technically
outdated equipment; lack of hydraulic balancing at the consumer sites.

The DH company operates 23 Central Heating Sub-stations (CHS), all
of them used for DHW preparation and 43 units of IHS (individual
heating sub-stations) at the residential building side to deliver DHW.

Condition of main
equipment and EE
potential:

The DH network was constructed in the 1970-80 years. As of today
72% of the DH network components are older than 20 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 is partly damaged.

The consumption of space heat supply is metered at 81% of residential
customers at building level (in substation, billing is realized according to
the share of heated area) and at 95% of public and commercial
customers.

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%.

Past, ongoing and planned
investment programs:

Implemented:

¢ Remote leakage measuring of the DH system, by own resources
of DH company

Investment plans and programs:

e Heat generation facilities to replace the capacity of the CHP: Two
new boiler houses (BH) with total capacity 42 MW intended to
operate the BH at least partly by biofuels (wood chips, pellets); 15
M USD loan financing from WorldBank is in discussion;

e New gas-fired CHPs of total capacity 2.2 MW (4 smaller units) to
cover own demand of DH company;

e Two new biomass boilers of total capacity 2 MW.

¢ replacement of DH transmission pipelines;

Tool for Rapid Assessment of City Energy
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5.3 Power distribution - city wide

Operators of facilities/
utilities:

Electric power supply is carried out by power utility PJSC
"Khmelnitskoblenergo” and their activities comprise electricity purchase,
transmission and distribution to consumers of Khmelnitsky region.

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 PJSC "Khmelnitskoblenergo”.

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 Kamyanets-Podilsky was 142.6
GWh.

All households are connected and supplied by the power utility.

Figure 36: Structure of city electricity consumption by consumers
groups
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Condition of main
equipment and EE
potential:

In Kamyanets-Podilsky a hydro power station with a capacity of 0.3
MW is located, which is privately owned. Generated electricity is
transferred to the national power system operator. In addition there is
the above mentioned CHP, owned by ME "Miskteplovodenerhiya”. The
electricity is used for own needs by ME "Miskteplovodenerhiya."

Kamyanets-Podilsky power supply is operated through 4 substations
at 110/35/10 kV. The peak power transmission capacity is 49 MW.

The technical transmission and distribution losses amount of 25.5 GWh
which represents 15% of transmission energy.

5.4 Gas distribution - city wide

Operators of facilities/
utilities:

The gas supply in Kamyanets-Podilsky is provided by Kamyanets-
Podilsky branch of the OJSC "Khmelnitskgaz". Alimost all apartments
and buildings in Kamyanets-Podilsky are supplied by natural gas, which
is mainly used in multi-apartment buildings for cooking and preparation
of domestic hot water. Gas supplied to individual houses is used in
addition for the individual production of space heat.

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 OJSC "Khmelnitskgaz".

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

City energy spent and
energy use:

In 2013, the city gas consumption amounted to 87.8 million m® (835
GWwh).

Figure 37: Structure of city gas consumption by consumers groups
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Condition of main
equipment and EE
potential:

0JSC "Khmelnitskgaz" operates 1,390 km of gas pipelines. Based on
expert estimation, the technical losses in the gas distribution network of
“Khmelnitskgaz” 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 30% urban public transport, 10% walk and
cycling, 60% 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 at 86% the largest
consumer of fuel and energy in city transport sector in 2013 .

The overall passenger turnover amounts to 444 million passenger km
per year. With a total energy consumption of 142.5 GWh per year. The
split of energy consumption for all transport is: 24% diesel, 74%
gasoline and 1% LPG.

Figure 38: Share of energy consumption of transport sector
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The total number of registered private vehicles is 15,009 units. The
overall level of private, individual motorization in Kamyanets - Podilsky
is 147 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:

e Transport company with the CA as main shareholder: CE
"Komuntranservis"

e Commercial transport companies: LLC "Trans-Podillya",
subsidiary Company "Verona" private enterprise
"Podilsky Niva",5 enterprises - legal entities (JSC "ATP
16808", SE "Vyeron", LTD "Auto Service", LLC "Trans —
Podillya, MP "Camellia") and 124 private carriers serving the
residents on 31 lines (29 private and 5 public).
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Level of CA control or
influence:

The CA maintains budget control and influence on the municipal public
transport company "Komuntranservis".

Commercial and private transportation service providers and taxi
operators must register their vehicles in accordance with Ukrainian laws,
to have a 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 a certain extend to commercial
transport companies.

City energy spent and
energy use:

In Kamyanets-Podilsky approximately 21 million people (rides) were
served by public transport services in 2013 including: municipal buses -
< 5%, all other by minibuses. Preferential transportation is provided by
all city trolleybuses. The total numbers of inner-urban public transport
vehicles comprise 197 units (9 - municipal buses, 188 — shuttle
buses/private minibuses).

Figure 39: City transport fuel and energy consumption (excluding
taxis 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 commercial licenses
for public transportation companies.

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.

5.7 Potable Water and Wastewater— city wide

Operators of facilities/
utilities:

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

The number of users of potable water (residential, public and
commercial) is 90,400 people, for sewerage services — 76,600 people.

Level of CA control or
influence:

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

City energy spent and
energy use:

Annual water consumption in the city is 5.6 million m3. The actual
specific consumption per capita amounts to 148 liters / day.

Figure 40: The water consumption Structure in the city, million m?
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The annual volume of sewage to be treated (including waste water from
other sources and collected rain water) is 4.9 million m3,

For the operation purposes of the water supply and wastewater system
15 GWh of electricity have been consumed in 2013, of which 75% for
water supply.

Average specific electricity consumption for water supply is 1.31 kWh /
m? and for wastewater — 0.78 kWh / m>.

Figure 41: Electricity consumption of MU Miskteplovodenerhiya on
water and wastewater service
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Condition of main
equipment and EE
potential:

The total length of the water supply network is 342 km.

Technical losses in water supply amount to approx. 38%.

In 2013 the number of water network leakages was 324. The length of
the water supply network that needs to be replaced is 176 km, which is
54% of the total water supply pipeline length.

The length of waste water sewage network that need to be replaced is
84 km, which is more than 50% of the total waste water sewage
network.

Completed and ongoing
investment programs:

The project "Reconstruction of power-consuming equipment of water
supply and sanitation" has been almost completed. The project was
funded by a USD 5.14 million loan by the IBRD. Components of the
project are: full reconstruction of the pumping stations and 8.0 km of
new water supply and water treatment pipelines. The installations result
in the reduction of technical water losses, a reduction of the number of
accidents at the water supply and waste water system and an
improvement of the reliability and quality of water. In 2013 energy
savings of 21.3% have been achieved. Annual savings amount to about
1.34 GWh at a value of 1.66 million UAH (in 2013 ).

5.8 Waste management - city wide

Operators of facilities/
utilities:

Solid waste collecting services are operated by municipal enterprise "
SpetsKkomunTrans",

Level of CA control or

The CA as has limited control over the commercial waste collection

e I.-.--.
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influence: companies, but maintains full responsibility on the landfill.
City energy spent and In Kamyanets-Podilsky there are in total approximately 41,000 entities
energy use: which generate solid municipal waste, of which 702 are commercial and

public, the remaining are households.

Total annual solid waste collection in Kamyanets-Podilsky in 2013 is
60,178 tons. A very low percentage of 1.2% of the waste is recycled.

Recyclable fragments of the waste volume amount to 60% of a total
volume of 36,100 tons, of which plastic is 9 % and biomass is 46 %.
Due to lack of waste sorting and a transfer station all waste goes to the
landfill, which will reach the absorption capacity in a short period of time.

Special vehicles that collect and transport solid waste have
consumed 39,010 liters of diesel and 160,740.5 m* of liquefied
petroleum gas(LPG) in 2013.

Condition of main According to the waste management programs of the city the following
equipment and EE energy performance improvements are necessary:
potential:

e construction of a solid waste processing facility;

¢ implementation of separate waste collection systems in residential
sector;

e reconstruction of partially completed 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;

e analysis of the potential for extraction of landfill gas;

e analysis of potential for processing facilities of automobile tires to
diesel fuel.

Ongoing initiatives: The city submitted an application to the Netherlands-Ukrainian
sustainable energy platform to participate in the competition for funding
feasibility studies on solid waste reuse as an energy source. In 2013 the
application was put on the list of projects selected for implementation
and now are in an approval process at the Agency (the Ministry of
Economy of the Netherlands).

5.9 Building sector — City wide and City Authority

Operators of facilities/ The total energy consumption of all buildings in Kamyanets-Podilsky of

utilities: various types of usage and ownership amounted to 577.2 GWh in 2013,
representing 56% of the final city energy consumption.

Level of CA control or The buildings of the city are the largest final energy consumers, of

influence: which 83% 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 42: Energy consumption structure of overall buildings of
different ownership, GWh
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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.

Past, ongoing and planned
investment programs:

Implemented:

¢ Installation of Individual Housing Sub-station (IHS) at 21 large
residential building blocks (9 floor apartment buildings),
Investment costs 1 M EUR, financed through a NEFCO loan and
an E5P grant.

e Extension of IHS installation (+ 21 IHS) in cooperation and
funding by DemoUkraine

Investment plans and programs: installation of IHS at heat transfer
points in the buildings, mainly for public buildings

Delayed investment program: installation of further 67 IHS due to
need of cost/benefit analysis.

5.10 Municipal Buildings - city authority

Operators of facilities/
utilities:

Level of CA control or
influence:

The operator of the municipal public buildings are the departments of
the CA: Department of Health and medical care, Education and
Science, Culture and the Arts, Administrative buildings.

City energy spent and
energy use:

In Kamyanets-Podilsky there are 114 public municipal buildings with
local budget funding with a total area of 219,483 m?Z.

The largest part of public buildings is occupied by the Department of
Education, Youth and Sports buildings at 63% (139,248 m2) and they
have the largest proportion of energy consumption.

Municipal budget buildings can be divided into two types of budget
funding: central government and municipal buildings.

Figure 43: Structure of energy consumption of public buildings
according to their ownership, GWh
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Municipal budget buildings’ fuel and energy consumption covers approx.
7% of the total city buildings consumption.

The total amount of heat energy consumed in 2013 by municipal public
buildings was 19,149 Gcal. Consumption of electricity in municipal
public buildings is high at 18% of the total energy consumption (in 2013
7.0 GWh, which is caused by extensive illumination of historic buildings
(this is at the balance of the city department for culture) and electric
heating.

There is almost no supply of hot water from the district heating network
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for municipal public buildings.

The gas consumption for heating and hot water preparation by individual
boilers in municipal public building boilers amounted to 8.3 GWh per
annum.

Figure 44: 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*

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.

5.11 Public Lighting — City Authority

Operators of facilities/
utilities:

Operation, and maintenance of outside city lighting is carried out by
municipal enterprise "Misklift-Svitlo". "

Level of CA control or
influence:

CE "Misklift-Svitlo" is a legal entity in 100% ownership of the
municipality. Thus the CA maintains full control and influence for the
public lighting sector. Proper illumination of streets and parks is an
important issue for the tourism branch of the city.

City energy spent and
energy use:

The total volume of electricity consumption SCE "Misklift-Svitlo" in
2013 was 2.33 GWh.

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

Figure 45: Annual costs for street lighting
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Condition of main
equipment and EE
potential:

For street lighting mainly incandescent lamps, arc mercury fluorescent
lamps, and sodium-vapor tube and some LED lamps are used.
Currently 86 % of installed bulbs are efficient high-pressure sodium-
vapor energy saving and some LED bulbs.

The operation hours of the street lighting are 3,872 h/year.
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Figure 46: Composition of street lighting by type and number of
lamps

Average
Light bulbs type capacity of Number of light

light point points

W)
Sodium lamp arc tube 100 2550
Sodium lamp arc tube 150 1800
Sodium lamp arc tube 70 100
IArc mercury fluorescent lamps 400 Not Worlggg
Metal Halide Bulbs 150 200
Energy saving lamps 36 360
LED lamps 12 401
LED lamps with fixtures 72 29
Total 5 440
The frequency for the replacement of conventional bulbs is 3 to 4 years.
The annual cost for replacement and maintenance of conventional bulbs
(equipment + installation) amounts to USD 103,400.
There is a need to replace the arc mercury and metal halide lamps.

6 Energy Efficiency Recommendations

6.1 Methodology for evaluation, selection and ranking of EE measures

The long-list of recommendations for energy efficiency originate from various sources in the course of the
compilation of data, information, 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 SEAP and Municipal Energy
Plan of the city of Kamyanets-Podilsky,

recommended EE measures which have been identified during interviews with city
administration and local stakeholders, utilities,

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, NEFCO, DemoUkraina) 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 73 EE recommendations has been identified and preliminarily evaluated on their
appropriateness. Those include also EE recommendations in the sectors which 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)

b)

c)

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

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

Ease of Implementation
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d)

e)

f)

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

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

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 from further consideration.
The Recommended EE measures are of different types:

Type |: 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 and which are
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.

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 EErecommendations 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 Municipal educational facilities Audit and I-Investment 139 248 sgm including building
Retrofit Program (schools, kindergartens, shell, IHS, piping (no EE in
etc.) electricity consumption)

PB-02 Renewable energy individual heat I-Investment Heat pumps and biomass
generation for municipal education and (woodchips/pellets) alongside
medical facilities (schools, kindergartens, with PB-03, PB-06
hospitals)

PB-03 Municipal medical facilities Audit and I-Investment 57 087 sgm including building
Retrofit Program (hospitals, policlinics, shell, IHS, piping (no EE in
etc.) electricity consumption)

PB-04 Municipal administrative buildings Audit I-Investment 12 912 sgm including building
and Retrofit Program shell, IHS, piping (no EE in

electricity consumption)

PB-05 Other municipal Building Audit and I-Investment 10 237 sgm including building
Retrofit Program (culture facilities, shell, IHS, piping (no EE in
libraries, etc.) electricity consumption)

PB-06 Replacement of kitchen equipment for all | I-Investment
municipal public buildings

PB-07 Solar Hot Water Program I-Investment

PB-08 Municipal Building Inventory and P-Preparation
Benchmarking and Monitoring Program

PB-09 Mandatory Building Energy Efficiency A-Accompanying
Codes for Existing Buildings
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There are no considerable EE investment programs on-going 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 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 | Saving of Emission | Preliminar
costs (GWh/a) energy saving y payback
(M USD) carrier (kt CO2/a) time
(years)
PB-01 Municipal educational 16,29 15,80 Primary- 3,19 8,37
facilities Audit and Retrofit gas
Program (schools,
kindergartens, etc.)
PB-02 Renewable energy individual | 3,58 12,62 Primary- 2,55 4,60
heat generation for municipal gas
education and medical
facilities (schools,
kindergartens, hospitals)
PB-03 Municipal medical facilities 7,05 6,48 Primary- 1,31 8,84
Audit and Retrofit Program gas
(hospitals, policlinics, etc.)
PB-04 Municipal administrative 1,43 1,46 Primary- 0,30 7,91
buildings Audit and Retrofit gas
Program
PB-05 Other municipal Building 1,13 1,16 Primary- 0,23 7,91
Audit and Retrofit Program gas
(culture facilities, libraries,
etc.)
PB-06 Replacement of kitchen 0,14 0,70 Primary- 0,76 0,85
equipment for all municipal electricity
public buildings
PB-07 Solar Hot Water Program 0,32 0,21 Primary- 0,04 12,56
gas
PB-08 Municipal Building Inventory 0,01 0,19 all Final 0,07 0,26
and Benchmarking and energy of
Monitoring Program the sector
PB-09 Mandatory Building Energy 0,01 Primary- n/a
Efficiency Codes for Existing gas
Buildings

” 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:

Tood b Basid Aissiew

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

Computer PowerSave Project, not appropriate

Green Building Guidelines for New Municipal Buildings, due to limited number of new
construction expected

Replacement of indoor lighting for all municipal public buildings (incandescent bulbs and T5 with
reflector of LED)
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Figure 47: Preliminarily calculated energy saving potential (primary energy, final energy gas and
electricity) and payback time of recommended EE measures
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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 16 GWh per year. A similar level of 12.5 GWh
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:

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

PB-01 Municipal educational facilities Audit and long-term 2016 3 years
Retrofit Program (schools, kindergartens, etc.)

PB-02 Renewable energy individual heat generation short-term 2017 2 years
for municipal education and medical facilities
(schools, kindergartens, hospitals)

PB-03 Municipal medical facilities Audit and Retrofit long-term 2017 3 years
Program (hospitals, policlinics, etc.)

PB-04 Municipal administrative buildings Audit and long-term 2016 2 years
Retrofit Program

PB-05 Other municipal Building Audit and Retrofit long-term 2017 2 years
Program (culture facilities, libraries, etc.)

PB-06 Replacement of kitchen equipment for all long-term 2017 3 years
municipal public buildings

PB-07 Solar Hot Water Program short-term 2016 2 years

PB-08 Municipal Building Inventory and short-term 2016 2 years
Benchmarking and Monitoring Program

PB-09 Mandatory Building Energy Efficiency Codes long-term 2016 3 years
for Existing and New Buildings
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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

The directors of the facility
The users of the facility

Municipal company “Miskteplovodenerhiya”

6.3 EErecommendations 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 of remaining mercury and metal
(replacement with LED) halide bulbs (on demand also HP sodium
vapor)
SL-02 Procurement Guide for New | P-Preparation implementation of life cycle cost assessment
Street Lights

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 (GWh/a) saving payback
USD) (kt CO2/a) | time (years)
SL-01 Street Lighting Audit and Retrofit | 1,46 0,74 Primary- 1-2
Program (replacement with electricity
LED)
SL-02 Procurement Guide for New 0,00 0,00 Primary-
Street Lights electricity

Figure 48: Preliminarily calculated Primary energy saving potential of recommended EE measures
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® 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

Traffic Signal Audit and Retrofit Program, limited market

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, limited market
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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
SL-01 Street Lighting Audit and Retrofit short-term 2016 2 years
Program (replacement with LED)
SL-02 Procurement Guide for New Street short-term 2016 2 years
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 special municipal enterprise "Misklift-Svitlo"
- Cooperation with the power utility PISC "Khmelnitskoblenergo" 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 Fuel switch for heat generation - I-Investment biomass boilers of 8 MW total heat
gas to biomass capacity (not included in IBRD Project)
DH-02 Boiler Houses construction and I-Investment i) construction of 2 BHs
rehabilitation (Kpun'akesun4a,3 Ta MNonikniHika);
ii)rehabilitation of 3 BHs (XKykoBa,2,
TimipsazeBa, 123, KH.KopiaToBwnyis,56)
DH-03 Individual heat substation and I-Investment 82 residential buildings
Heat meter installation
DH-04 Installation of cogeneration plant I-Investment mini-CHP unit of 1,4 MWe at
for coverage of own consumption Kpun'akeBunya boiler house
DH-05 Individual heat substation and I-Investment 21 residential buildings
Heat meter installation in
residential houses alongside with
Replacement of circuit pump and
equipment with VSD at Boiler-
house
DH-06 Implementation of SCADA system | I-Investment connection of 3 rehabilitated BHs and 2
newly constructed BHs to SCADA
DH-07 District heating network I-Investment IBRD Project: replacement of 2,8 km of
rehabilitation, pipeline distribution and transmission pipeline
replacement system
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On-going EE investment programs funded by IBRD in the sector are covering DH 01, DH — 02, DH-07.

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.

® 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:
- District heating network rehabilitation, pipeline insulation and maintenance, as the remaining
pipeline system of 82% of distribution and transmission is presumed to show good performance.
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Code Title of EE recommendation |Investme | Primary | Saving of | Emission | Preliminar
nt costs EE energy saving |y payback
(M USD) | (GWh/a) carrier (t CO2/a) time
(years)
DH-01 Fuel switch for heat 7,00 27,20 Primary- 5,49 3,65
generation - gas to biomass gas
DH-02 Boiler Houses construction 9,76 9,17 Primary- 1,85 7,54
and rehabilitation gas
DH-03 Individual heat substation 2,00 4,85 Primary- 0,98 2,92
and Heat meter installation gas
DH-04 Installation of cogeneration 1,61 4,20 Electricity | 2,29 2,31
plant for coverage of own generated
consumption by CHP,
primary
gas
saving
DH-05 Individual heat substation 1,10 3,38 Electricity | 0,68 2,30
and Heat meter installation in generated
residential houses alongside by CHP,
with of circuit pump and primary
equipment with VSD at gas
Boiler-house saving
DH-06 Implementation of SCADA 0,69 2,47 Primary- 0,50 1,98
system gas
DH-07 District heating network 1,67 1,69 Primary- 0,34 7,03
rehabilitation, pipeline gas
replacement

Figure 49: Preliminarily calculated energy saving potential (primary energy, final energy gas and
electricity) and payback time of recommended EE measures

Primary energy savings and payback time by EE
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Potential electricity savings by measure DH-04 and
DH 05 amount to approx. 7 GWh. This is secondary
energy as it is produced by CHP (existing and
newly planned). The primary energy saving will be
gas (considered in gas EE).

The indicative implementation frame of the pre-selected investment measures can be as follow:
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Code Title of EE recommendation Implementation Possible start in Speed of
perspective Implementation,
years
DH-01 Fuel switch for heat generation - gas short-term 2016 2 years
to biomass
DH-02 Boiler Houses construction and short-term 2016 2 years
rehabilitation
DH-03 Individual heat substation and Heat long-term 2016 3 years
meter installation
DH-04 Installation of cogeneration plant for short-term 2016 2 years
coverage of own consumption
DH-05 Individual heat substation and Heat short-term 2016 1 year
meter installation in residential
houses alongside with Replacement
of circuit pump and equipment with
VSD at Boiler-house
DH-06 Implementation of SCADA system short-term 2017 2 years
DH-07 District heating network rehabilitation, | short-term 2016 2 years
pipeline replacement

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

- Municipal company “Miskteplovodenerhiya”

6.5 EE recommendations in the sector public transport

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 Public Transportation Development I-Investment in addition to existing municipal bus
with innovative vehicles (e.g. electric routes or new ones
buses)
TM-02 Replacement of municipal diesel bus I-Investment
fleet to hybrid (diesel/electric)

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

private bus operators (private mini-busses) for the
granting of new operation licenses
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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.

' 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 Vehicle Fleet Efficiency Program, as there is the very low number of such very

specialized vehicles
- Car parking Management
- Traffic Flow Optimization
- Traffic Restraint Measures
- Travel Planning
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Code Title of EE recommendation Investme | Primary | Saving of | Emission | Preliminary
nt costs EE energy saving payback
(MUSD) | (GWh/a) | carrier | (tCO2/a) time
(years)
TM-01 Public Transportation 1,63 0,68 Gasoline | 0,17

Development with innovative
vehicles (e.g. electric buses)

TM-02 Replacement of municipal 0,24 0,17 Diesel 0,04 6,53
diesel bus fleet to hybrid
(diesel/electric)

TM-03 Promotion of Public Transport | 0,20 1,35 Gasoline | 0,34

TM-04 Vehicle Emissions Standards 0,08 0,28 Diesel 0,08 1,34
for private bus operators

Figure 50: Preliminarily calculated energy saving potential (primary energy, final energy gas and
electricity) and payback time 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 Possible Speed of
perspective start in Implementation,
years

TM-01 Public Transportation Development with long-term 2020 > 4 years
innovative vehicles (e.g. electric buses)

TM-02 Replacement of municipal diesel bus fleetto | long-term 2020 > 4 years
hybrid (diesel/electric)

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

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

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

e Transport company with the CA as main shareholder CE "Komuntranservis"

TDACE
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e Commercial transport companies: LLC "Trans-Podillya", subsidiary Company "Verona" private
enterprise "Podilsky Niva",5 enterprises - legal entities (JSC "ATP 16808", SE "Vyeron", LTD
"Auto Service", LLC "Trans —Podillya, MP "Camellia")

6.6 EE recommendations 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

WWwW-01 Improve Efficiency of Fans and Motors at WWTP I-Investment

WW-02 Active Leak Detection and Pressure Management Programme for potable | I-Investment
water system

WW-03 Improve Performance of System Networks I-Investment

The above measure WW-01 and WW-03 are widely covered by the “Reconstruction of power-consuming
equipment of water supply and sanitation" funded by IBRD and completed in 2014/15

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 Investment | Primary Saving of | Emission |Preliminary
recommendation costs EE energy saving payback
(M USD) (GWh/a) carrier (t CO2/a) time
(years)
WW-01 | Improve Efficiency of 0,12 1,47 Primary- 1,61 0,33
Fans and Motors at electricity
WWTP
WW-02 | Active Leak Detection 1,00 0,56 Primary- 0,61 7,59
and Pressure electricity
Management Programme
for potable water system
WW-03 | Improve Performance of 0,15 0,33 Primary- 0,36 191
System Networks electricity

Figure 51: Preliminarily calculated Primary energy saving potential of recommended EE measures
and payback time
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! 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

- Use of waste water sludge for production of biogas

- Educational Measures, included in EM

- Water Efficient Fixtures and Fittings

- Water Meter Programme (individual at end consumer side)
- Formation of Ring Main
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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 start in Speed of
perspective Implementation,
years

Ww-01 Improve Efficiency of Fans and short-term 2016 1 year
Motors at WWTP

WW-02 Active Leak Detection and long-term 2017 3 years
Pressure Management Programme
for potable water system

WW-03 Improve Performance of System short-term 2016 1 year
Networks

The key stakeholder for the implementation of the recommended EE measures in this sector the
municipal enterprise "Miskteplovodenerhiya "

6.7 EErecommendations 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 Including CHP for
generation own
power (assumed 1
MW)

WS-02 Waste Vehicle Fleet Maintenance Audit and Retrofit | I-Investment 10 units and 2 new

or replacement Program units

WS-03 Intermediate Transfer Stations including sorting and | I-Investment

recycling, including composting station

WS-04 Fuel Efficient Waste Vehicle Operations A-Accompanying includes non-
investment
measures, training
etc.

WS-05 Waste Infrastructure Planning (connected to landfill A-Accompanying

site, containers)

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 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 Primary EE
UsD) (GWh/a)
WS-01 Landfill Gas Capture Program 3,50 5,00
WS-02 Waste Vehicle Fleet Maintenance Audit and Retrofit 0,60 1,43
or replacement Program
WS-03 Intermediate Transfer Stations including sorting and 6,00 1,19
recycling, including composting station
WS-04 Fuel Efficient Waste Vehicle Operations 0,01 0,02
WS-05 Waste Infrastructure Planning (connected to landfill 0,25 0,00
site, containers)

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

EE in existing sorting and transfer facilities, not existing

Waste to Energy Program, not appropriate

Waste Collection Route Optimization shall be included in infrastructure planning
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Energy savings will mainly be realized on diesel fuel.

Figure 52: Preliminarily 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 Possible Speed of
perspective start in Implementatio
n, years
WS-01 Landfill Gas Capture Program long-term 2017 3 years
WS-02 Waste Vehicle Fleet Maintenance Audit and short-term 2017 2 years
Retrofit or replacement Program
WS-03 Intermediate Transfer Stations including short-term 2016 2 years
sorting and recycling, including composting
station
WS-04 Fuel Efficient Waste Vehicle Operations short-term 2016 1 year
WS-05 Waste Infrastructure Planning (connected to short-term 2016 1 year
landfill site, containers)

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

The CA,
municipal enterprise " SpetsKkomunTrans".

6.8 EE recommendations 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 Purchasing and service contracts P-Preparation procurement including life-cycle cost
assessment

EM-05 Energy Performance contracting P-Preparation focus on street lighting and
municipal buildings

EM-06 EE Strategy and investment plan P-Preparation including EE assessment

EM-07 Capital investment planning P-Preparation Preparation of pipeline for EE
investments, financial structuring
and fund raising

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 0,08
programs for all sectors
EM-02 Capacity building programs 0,10
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Code Title of EE recommendation Investment costs
(M USD)

EM-03 EE Municipal task force 0,09

EM-04 Purchasing and service contracts 0,01

EM-05 Energy Performance contracting 0,05

EM-06 EE Strategy and investment plan 0,02

EM-07 Capital investment planning 0,05

It is assumed, that awareness raising measures for municipal energy management result in saving at all
final energy consumers (including residential sector), while the majority of EM measures will focus on the
reduction of energy consumption in the sectors of municipal control.

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

Code Title of EE recommendation Implementation Possible start in Speed of
perspective Implementation,
years
EM-01 Awareness raising and EE long-term 2016 3 years
promotion programs for all
sectors
EM-02 Capacity building programs short-term 2016 3 years
EM-03 EE Municipal task force short-term 2016 1 year
EM-04 Purchasing and service contracts | short-term 2017 2 years
EM-05 Energy Performance contracting long-term 2017 3 years
EM-06 EE Strategy and investment plan [ short-term 2016 1 year
EM-07 Capital investment planning short-term 2017 3 years

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

- The CA and all energy users,
- Consultants

- Media

- National stakeholders

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

From the above analysis it is recommended to consider 37 EE measures, of which 23 are investment
type; 8 preparation and 6 accompanying measures.

Figure 53: Number and type of EE measures recommended by sector
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The overall primary energy savings by implementation of the 37 recommended measures will amount to
annually in the range of 110 to 120 GWh of which energy saving in energy consumption amounts to 60%
and the substitution of conventional primary energy by renewable energy approx.40%.
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Figure 54: 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 up to 25% (from 479 GWh in 2013 to 365 GWh in
2020). This savings potential would represent only 10% of the overall city’s primary energy consumption
(including industry, commercial, residential sector, which are not considered in the analysis).

Figure 55: Comparison of Primary energy consumption in the related sectors, of baseline year
2013 and forecast year 2020
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The overall investment costs for the implementation of the 37 measures will be in the range between 60
to 70 million USD, which can generate a 10-years cumulative saving of energy costs (considering a
projection of energy tariffs) of up-to 135 million USD.
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Figure 56: Investment costs for EE recommendations and cumulative 10-years energy cost saving
achievements (in million USD)
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The largest savings of primary energy can be achieved in natural gas 88%, equal to approx. 10 million m3
gas of annual savings.

Figure 57: Primary energy saving and substitution by renewable energy potential
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