Scenario Development for
Heating System in Bila Tserkva
Using Participatory Backcasting
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Aim of the Project
in Bila Tserkva

Adaptation and implementation of the
EU approaches for strategic decision
making in the Ukrainian cities, on the
example of scenario development for
Heating System in Bila Tserkva using
backcasting methodology
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Capacity building

“TECHNOLOGY AND SUSTAINABILITY:
LEARNING PROCESS”,
"KPI*, 26 January, 2012




Capacity building: Backcastmg

Lectures by
Prof. Leo Jansen
At NTUU KPI

Meeting with a Vice-Major
of Bila Tserkva

Mr. Gennadii Dzhegur

at IHM NASU




Capacity building: Study Visits
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Capacity bu1ld1ng Study Visits

Xpressions of emanating Life Cycle Thinking

? Life Cycle :
Thinking
=l

Based on Based on {mostly)
economic sclence e gcial science

Llfe Cycle Costing

Life Cycle Assessment

‘ Multi Criteria Al

- Environmental Impact
Extendéd CBA | Assessment

V E T E N S K A P L Strate2§S§2Z$Z%Ter|tal L
OCH KONST ¢ .

0 0 ~  Footprints
I IS ®

Life Cycle Inventory i:

Risk Assessment




Structure of the Project

U1

. Analysis of the problem

- ldentification of system boundaries
- Data collection

Development of future vision

- ldentification of the criteria for the organization of heat supply
in the future
- ldentification of important trends and key uncertainties

- Creating and analysis and possible scenarios in the future
heating system

Development of future pathways for selected
scenarios

Developing of an action plan
Evaluation of the project results



Stakeholders of the
heating system in Bila Tserkva
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Heat efficiency

: Final
Generation Transport Exchange use
Current losses 22% 25% 5% 30%
Possible level of
losses after o o 0 o
technological 1 4; 5% 13% 2% 10%
improvements

Source: the Ministry of Housing and Communal Services of Ukraine (2009)



Prices on the natural gas,

USD per 1000 m?3
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Potential
heating sources

Temperature range of
wastewater, °C

23

21 2021

winter

B on entrance
W on exit

Uctounuk: KI1 bI'C «benoyepkossodokaHan» (2012)
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Volume of waste water,
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Capacity - up to 10% of
current heat consumtion
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An example of the district heating system
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Potentiell biobransleterminal

Befintlig biobransleterminal

Nya sammankopplingar mellan naten
Sammankopplingar mellan naten
Mya kraftvarmeverk, stora (>20 MW)
Kraftvarmeverk

Nya varmeverk

Varmeverk

Huvudledning

Mya ledningar fér sammankoppling
Fjarrvarmefarsorjda omraden med
majlighet till nya anslutningar pga fortatning

Maijliga framtida fjarmvarmefarsdrjda omraden



2012 2050

2025

CRITERIA, TRENDS AND
SCENARIOS



Developed criteria (1-3)

1. Reliability

- Energy security
(Diversification of resources,%)

- Reliability of the technical infrastructure
(Downtime per heating season)

2. Affordability

Net cost < tariffs < living wage

3. Environmentally friendly
CO, emissions (tons / MWh)



Developed criteria (4-5)

4. Efficiency

— Aggregate losses (during generation, transportation, at homes) in %

— Efficient use of resources (specific amount of resources needed to
produce a unit of heat)
— Easy to maintain and repair
— Flexibility / adaptability (estimation)
— Scalability

— Management efficiency

— Accountability (measuring instruments, control devices)
possibility of connecting new heat producers

5. Acceptability

Survey "How many residents are satisfied with the heat supply?“
— Transparency of tariffs

— Comfort

— User control, easy operation



Trends SR

Depreciation of
infrastructure

Availability of
new technologies

Demand
for heat

Monopoly on
hydrocarbon
resources

Demografic
situation

Driving forces

uncertainty

low

~N T3 —

weak

Prices on
energy
resources

Economic
situation

Key uncertainties

Political
situation

Priority of energy
efficiency in public
policy

high



Scenario development

1. Level of centralization

' Fully centralized

Individual solutions
system

2. Diversification of resources

Renewable resources —'— Natural gas

3. Type of ownership

Public property e — Private property



Example: current situation

1. Level of centralization

' Fully centralized

Individual solutions
system

2. Diversification of resources

Renewable resources —'— Natural gas

3. Type of ownership

Public property — — Private property



Centralized (0)
Vs

Renewable

Public property
(0) vs city

Scenario individualized r::tt)u:acle 522)1\15 influence(1) vs Scenario
(1) ural gas(1) private (2)
1 0 0 0 “Smart city management”
@ =1= 0 0 1 “Smart city influence”
3 0 0 2 “Private & smart”
4 1 0 0 Not accessible
5 1 0 1 “Smart citizens supported by city”
@ = 1 0 2 “Smart citizens”
V4 1 1 0 Not accessible
8 1 1 1 “Gas individuals supported by city
9 1 1 2 “Individual gas consumers”.
:l BAU
0 1 0 “Gas city”
“Controlled concession
= 0 1 1 /orivatization”
privatization
12 0 1 2 Uncontrolled concession/

privatization”



Scenario 1

options

Fully
centralized
system

Individual

Centralization .
boilers

Alternative/

Diversification Natural gas ' renewable _

of resources
resources

Type Of. City ownership| City influence Prwate.
ownership ownership




Scenario 2

options

Fully

Centralization Indl\(ldual centralized
boilers
system
Diversification Alternative/

renewable
resources

Natural gas
of resources

Type of
ownership

City ownershipgl | City influence

Private
ownership




Scenario 3

options

Fully
centralized
system

Centralization Individual
boilers
Alternative/
renewable
resources

Diversification

Natural gas
of resources

Private
ownership

Type of

ownership City ownership




Scenario 4

options

Fully
centralized _
system

Centralization Individual
boilers
Alternative/
renewable
resources

Diversification

Natural gas
of resources

Private
ownership

Type of

ownership City ownership

City influence




Testing scenarios
against the set of criteria

Criteria 1 Criteria 2 Criteria 3 Criteria 4 Criteria 5
Reliability Affordability Enviromental Efficiency Acceptability Z
friendly by users

Group 1

Group 2

4,5 5 5 5

Group 3
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Low price on energy resources

Priority on energy efficiency in decision makin
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Stimulation of excessive energy consumption

High price on energy resources



Scenario 5: 2+6+11

options

e
"2 Fully

centralized
system

 Alternativer
renewable

resources

Individual

Centralization .
boilers

Diversification

Natural gas
of resources

Type of
ownership

Private

City ownershig :
ownership
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CueHapin cnoXMBaHHA Temnjaa
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Developing pathways
for selected scenario

1. What changes are
necessary (C, S, T)?

2. How can these changes be

achieved?
3. Who (which stakeholders)
C - culture are needed?
> - structure 4. What are drivers and

T - technology barriers for this pathway?
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Group 3. Necessary changes

Cultural

L uEGE

Enhancing awareness of citizens, confidence-building measures

Changes in culture of resources usage

2012-2050

Introducing concept of sustainable development
Technological
Installation of metering and control devices

2012-2025
L uELE
2012-2025

Renovation of technological solutions (for example, building of waste
incineration plant, heat pumps installation, ... collector for individual
needs)

2025-2050

Building of modern energy efficient buildings

2025-2050

Implementation of cogeneration plants for heat production

Structural

Timeline

for installation of alternative heating solutions at low interest rate

Changes and implementation of new normative base in heating After 2050
sector

Changes in tariffs procedure 2012-2025
Implementation of special credit system which will provide credits 2025-2050




«  JocnigxeHHA woao epeKTMBHOCTI Ta A0LiNIbHOCTI BCTAHOBNAEHHA
iHHOBALLIMHMX TEXHOJIOTiM
» BuBYEHHA NoTeHUiaNly BUKOPUCTAHHA 6iomMacK, AKa MoXxe B6yTH
JIOCTYIMHA B paMoHi micTa
v » 3anpoBagXeHHA BiZHOBJIOBa/IbHUX PilleHb Y NPUBATHOMY CEKTOpi
1 4 eTarll * BcTaHoBneHHsA iHAMBIAYaNbHUX TENIONYHKTIB B OOAXKETHUX
NoOYMHaIOYM opraHisauiax micta
32013 p « BcTaHoB/IEHHA iHAMBIAYaNbHI TENNONYHKTU A/1A KOXKHOIo
6araTonoBepxoBOro 6yAMHKY MicTa

* [lobyaoBa nepeMMYOK, L0 A03BONATL 06’ €AHATU TEMNIOMEPEXKY Ta
3pO6MTHM 11 NOBHICTIO LEeHTpai30BaHOLO
» [lpoeKTyBaHHSA Ta NobyaoBa CMITTECNAOBA/IbHOIO 3aBOAY Mae€
BiabyBatmca Ha etani ao 2030 p
» [lpoekTyBaHHSA Ta NobyJoBa Tenjo HaCOCHOIT CTaHUil Ha CTiYHMX BoAax
ZMﬁ TaKOX AOLi/IbHO po3rnoYaT NPOTSAromM HaMbIMKUMX 5 poKiB
eTarn * BuKopucTaHHA eneKTpoeHeprii, Wo reHepyeTbCa bislouepKiBCbKO
nicna 2020 p TEL, Ana BigHOB/IOBA/IbHMX pillieHb

* BcTaHOBNEHHA COHAYHMX KOJ'IeKTOpiB Ta TeNJ10aKyMyJ1HOH4YNX
YCTAaHOBOK

311 eTtan
nicna 2030 p

TexHi4YHi1 3MiHM




* 3axoau HauineHi Ha nigBuLWEeHHA A0BipU TPOMaACbKOCTi A0
edeKTUBHOCTI 3ax0AiB N0 eHepro3bepekeHHo
« 3axoau, AKi 6 cnpuAann NigBULLEHHIO CoLiasibHOT aKTUBHOCTI
MeLLKaHLiB MicTa
— * 3axoau wopao nigBuweHHA 06i3HAaHOCTi HaceNneHHA B ranayai
1 Al eTarll eHeproedeKTUBHOCTI Ta Cy4aCHMX €HEePreTUYHUX TEXHOJION i
NoOYMHa04YM + [lpoBectn B MicCTi Ny6iyHi o6ros<3peHHs| LoA0 eHeproedeKTUBHOCTI,
32013 p 3anpoLLyBaT1 NPEACTABHMKIB CTEUKXONAEPIB MICT, BK/IHOHAI04M
MeLLKaHLiB, A0 NPUUHATTA pilleHb

* Po3wumpuTH cniBnpayto 3 HaAyKOBUAMM ANA pO3POOKM NsiaHiB pO3BUTKY
MicTa

» [lpoBecTu 3axoam B cepeoBuLLi npodecioHanis B eHepreTuli Ta
TEN0MoCTavYaHHi LWoJ0 HOBMX TEXHOJIONM Ta LWAXIB MiABMLLEHHS
eHeproedeKTUBHOCTI byaisesb

* Mo3uuioHyBaTH MicTO K Xab Ans iHHOBALiM, 3a1y4YeHHA iHHOBALLIMHMX
KOMNaHiM B MiCTo, NpoBeAEHHS 3ax0AiB, A€ BOHM 6 MO/

2" eTan

nicna 2020 p npeAcTaBUTU CBOT TEXHOOMYHI pillieHHs

Ky/bTYpPHi 3MIHM



MigBUWEHHA e(PEKTUBHOCTI eHepProMeHeAXXMEHTY

36ip Ta CTPYKTypyBaHHA iH(opMaLii Npo CUCTEMY TeNJI0NOCTayYaHHA.
CTBOpEHHA MICbKOro KagacTtpy

3abe3neYyeHHA Npo30pocTi, NOBHOTM Ta Ny6nivyHOCTI iHopmauii woao
TenaonocrtavyaHHA

CnpuanHa noasi OCbb B MicTi, JeMOHCTpayis eKOHOMIYHOT
06r'PYHTOBAHOCTI /11 MELLIKaHLiB CTBOPEHHA TaKMX opraHizauin 1a ix
edeKTUBHOI AiANbHOCTI

Jlo6itoBaHHA NiABULLEHHA aBTOHOMIT MICT, CTBOPEHHA MOXXMBOCTI
BNAMBY Ha TapudU, MOXKJIMBOCTI KOHTPOJIIOBATM Ta BCTAaHOB/IIOBATH
HOPMU eHeproedeKTUBHOCTI A4/191 HOBUX byaiBesib y MICTi

BuBYEHHA Kpaloro Aocsigy Mict YkpaiHu 1a €Bponu (3o0Kpema
MprbanTiMCbKMX KpaiH) LLOA0 MOAEPHi3aLii CMCTEM TenonocTadyaHHs,
ynpaB/iHHA HUMMU

BK/IloMeHHA MicTa B pi3HOMaHITHiI yKpalHCbKi Ta MiXKHapoAHi opraHisauil
JINSl TPUCKOPEHHSA 3aMNpOBaXKEHHS HOBMX TEXHOJIOT M Ta 0OMiHY
JIOCBiZIOM 00 NOTEHLUiMHUX Axepen diHaHCYBaHHSA

[poBeAeHHA eHeproayamTy byaiBenb
MiaroToBKa NPOEKTIB A/18 3a/1y4YeHHsA iHBeCTULiM

I[HCTUTYL10HA/IbH1 3MIHMU



PH.D. SPRING COURSE
INNOVATIONS FOR SUSTAINABLE
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National Technical University of Ukraine
"KPI", Kyiv (19-28 March, 2013)




Contacts

More information

about the project :
http://hydromech.kiev.ua/

proekt-eraihm

Coordinator of the project:
Eugeniy Nikiforovich

Visiting address:
vul. Zhelyabova 8/4
Kyiv, 03680, Ukraine

Tel:
+ 380-44 371 65 30

e-mail:
eugenen@kth.se
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