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City of Ljubljana

City Vision: In the future Ljubljana will preserve the character of
an agreeable green city, its dimension and convenient living
standards will make it a nice place to live in.

Ljubljana is the political and cultural heart of the Slovenian
nation.

Total population: 292,988

Surface area: 274.99 km?

In the past 10 years Ljubljana implemented over 1,800
projects to further increase the quality of life. Ljubljana is
signatory to the Covenant of Mayors since 20009.

The city owes its present appearance partly to Italian baroque
and partly to Art Nouveau, which is the style of the numerous
buildings erected immediately after the earthquake of 1895. In
the first half of the 20" century, modern Ljubljana was shaped by
the strong personal style of JoZe PleCnik, a great European
architect and a local of Ljubljana.

Ljubljana has the highest percentage of green space per
inhabitant in Europe, has been ranked #1 European Best
Green Capital.

Mestna ob¢ina
Ljubljana
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Large scale renovation project EOL ()

Ljubljana is implementing public buildings renovation projects since
2000. Initially, the renovations were financed solely through public
financing, but with limited scope.

2008 data: 326 public buildings (537,316 m?), final energy consumption
for heating 84,085 MWh/year (158 kWh/mZ2a), electricity consumption
22,340 MWh/year (51 kWh/m? a), energy cost EUR 7,5 mio/year.

2013 - 2016: ELENA Energetska obnova Ljubljane - EOL project
(EIB technical assistance for energy efficiency and renewable
energy investments) - preparation of public buildings renovation
projects pipe-line.

2016: Announced the public tender for renovation of 106 public
buildings.

2017 - 2018: EOL (I) implementation via Public-Private Partnership
(PPP) and Energy Performance Contracting (EnPC)

2018 — 2025: Renovation of 100+ public buildings

EnPC is a contractual arrangement between the client (City of Ljubljana) and the provider(s) (two ESCOs) of
the energy performance improvement project (EOL), the results of which are verified and monitored. Service
providers are paid for in relation to a contractually agreed and guaranteed level of energy performance
improvement or other related criteria, such as financial savings.
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Renovation project EOL (l) background
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Local Energy Concept (priorities, financing, ...)
Technical support (ELENA)
Implementation (public financing, PPP - EPC)

0S5 Polje — Zadobrovika cesta
(182 kWh/m?)

Toplotna izolacija podstresja.

Zamenjava oken.

lzolacija ovoja in ureditev fasade.

Nizkotemperaturni kotel. ‘

Vgradnja termostatskih ventilov.
Varéna svetila.
Vgradnja senzorjev za vklop in izklop lugi v sanitanjah.

Vgradnja varcnih kotlickov.
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Lokalni energetski koncept
Mestne ob¢ine Ljubljana

Vgradnja varcnih pip. (C)




ELENA renovation project EOL (l)

’ I European

Investment

Bank The €A e ¢

ELENA Completed Project Factsheet
Energetska obnova Ljubljane
(EOL)

Location Ljubljana, Slovenia
Beneficiary City of Liubliana
CoM signatory Yes
Sector Energy efficiency
Total PDS costs EUR 1098 011
Elena contribution EUR 975 034
Investment in EUR 49m

implementation phase

Results expected to
be achieved

» Energy savings: 114 GWh/y
+« RE heat and electnicity generation: 0.25 GWh/y
+ (CO;reduction: 8,864 t/y

Leverage factor
achieved

50

Lessons learnt

| lack of legal basis and no practice in public-private partnership (PPP) and energyl

r------------------------

The project encountered many difficulties in its implementation, mainly due to lhe‘

performance contracting (EPC) as well as underdeveloped ESCO market inl
‘E‘;Iovenia. N
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Despite the complexity of the project, the EOL project played a significant role in
the process of adopting the legal basis in Slovenia, including the publication of PPP
EPC Guidelines in 2014 and adoption of other legal acts by the Slovenian
Government that made PPP EPC approach feasible.

Further information
sources

https://'www ljubljana._si/en/

Contact person
at Beneficiary

Alenka Loose, Energy Manager, City of Ljubljana

Project Implementation Unit

O Legal support

O Technical support.

0 Economic and financial support

Timeframe: January 2013 — December 2016

Efficient lighting

Heating system improvements, CHP




EnPC.si: Critical success factors
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EnPC.si: Standardization

EUROSTAT

http://www.energetika-portal.si/podrocja/energetika/energetska-prenova-javnih-stavb/projektna-pisarna/ (in Slovene)
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http://www.energetika-portal.si/podrocja/energetika/energetska-prenova-javnih-stavb/projektna-pisarna/
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Large scale EOL (I) EnPC renovations

Mational Hero Maks Petar Prmary School, Grmugka 8
Tivol Swimming Pool Complax

Vodmat Kindergarten, Unit Bolgarska

Joe Moskrit Primary School

Community Health Cantre Liubiana - Sitka

Move JarSe Primary School

Najdihcica Kindergartan, Unit Canéa

Oton Zupandi® Kinderparten, Unit Ringaraia

odrrat Kindergarten, Unit Kiriénl Canter
Community Health Cantre Ljubjana Moste Pole, Unit Poje
Wi Primary School, Triadka 74

Zalana jama Kindangarten, Unit Zalana jama
Pedeanjped Kindergarten, Unit Zalog

Dania Kumar International School

MNational Hero Maks PaZar Primary School, Dunajska 390
Kodaljavo Sports Facility - Hal

MOL Gity Administration, Proletarska cesta 1

H.C. Ardersan Kindergarten, Unit Lastondea

Jelka Kindargarten, Unit Jalka

Pole Primary Schoal

Sastro Primary School, Subsidiary Basnica

Sostro Primary School, Subsidiary Prefganje
Smartno pod Smarna goro Primary School

MOL City Administration, Trg MDE 7

Oton Zupanét Kindargarten, Unit Mahurdk

Miacli rod Kindergartan, Unit Cira £ara

Mcijca Kindargarten, Unit Tinkara

Pod gradom Kindergarten, Uinit Prule

odmat Kindergarten, Uinit Vodmat Korytkova 24
Vodmat Kindergarten, Unit Vodmat Korytkova 268

BENEHEHEEEBEEEEEODODEDOEOODE

Qskar KovadSié Primary School, Dolenjska 20
Bafidar Jakac Primary School

Katte and Mum Primary Schoal

MOL City Administration — Adamié-Lundrevo nabredie 2
MOL City Administration, Polanska 28

Community Health Centra Ljublana - Mosts Polie
Sostro Primary School, Subsidiary Janée with kindergartan
Rudnik Sports Faciity - Streliste

Keleziia Kindergartan, Unit Kolazla

Liubdara City Library/Bedigrad Lieary

Bedigrad Primary Schoal

International Centre of Graphic Atz

France Bend Primary School

Savsko nasaje Primary School

Kelezija Primary School

Sostro Primary School

City Art Gallery of Ljublana

Cranie Primary School

MOL City Administration, Mestni trg 1
Community Heafth Centra Ljublana = Vig, Unit Rucni
Thvoll Hed

Community Health Centre Ljubliana ~ Certer
Community Health Centra Ljubliana - Sentvd




Renovation
project EOL (I)

Comprehensive and partial energy
renovations of 48 city-owned public
buildings including elementary
schools, kindergartens, libraries,
healthcare centres, sports
facilities, administration buildings.

The total investment of EUR 14.9
mil. for the energy renovation.

Energy cost savings more than EUR
1 mio.

The largest public-private
partnership in Slovenia in the area
of energy performance contracting.

43

buildings
renovated
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We have comprehensively
renovated 25 buildings and
obtained a grant for this
purpose from the Cohesion
Fund. The remaining 23
buildings received a partial

energy retrofit.

Division of comprehensive energy
retrofit in a public-private partnership
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RENOVAI


https://www.renovate-europe.eu/reday/reday-2019/online-resources/ppp-slovenia-p6/
https://youtu.be/P1VQA3EY_LQ
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Cothesion funds
cbiainad for
comgrehensie
enengy retroiit
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8,245,534
Energy savings

2990 .5

Emissions reduction

The amount of GO annually
absorbed by 150,000 trees
or 340 ha of forest.
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The total guaranteed annual
energy savings for space
heating and electricity amount to
8,245,534 kWh or more than a
million EUR per year. The annual
greenhouse gas emissions have
been reduced by 2,956 tons.

To achieve the set energy saving
objectives, the buildings needed
proper insulation and 25% of
energy had to be provided from
renewable energy sources.

Over 30 ‘competitive dialogues’
performed to reach the final
agreement between consortium
of two ESCOs and City of
Ljubljana.

One ESCO acquired over 500
offers, signed over 53 contracts.

Implementation period:
1.9.2017 - 31.8.2018.

Project done on time and within
budget!




= Joze Moskri¢
- Primary School

Baseline situation

The building was Insufficiently insulsted; only e gym wes insulsted (with 12 cm of insulation materiats). Doore snd windows

=  Hame Joke Modiric Pimary School
Address Jarfka cesta 34, 1000 Ljiublana
i Year of 1864 [The building falls under the

Construction Cultural Hentage Protection Act.)

" Architect Emil Manvingak

The bullding has undergone a comprehensive retrofit
under the Ljubljana Energy retrofit programme.

A structural retrofit of the bullding has been performead

under a separate project.

were partially renowvated. The retrofitted PAVE doors end windows with doulble glazing had the thenmal trenemittance valee
of 1.1-1.3 WimAK. The boller room featured en independent heating station, connected to the detict heating network, and

lecking termperatune and clock controd.

Value of the investmen

omprehens
ATEY

SVE Bnercy
Buliding envelope: Insusson of eenor wals has been
mplementaed accordng 1o PURES stendards. Dus 1o the
protected status of the buldng, the natural stone tacade Tufal
nad 1o be preserved. The Sone was mmowved, cieansd, and
resnstaked to the facace

Doors and windows: The exatng doors s wndows e
besn renovaled. Windows have been ffied with esternal
Sacked

Roof insulation: The fiat roof has been acdditionsly neuated
with 258 om of insulston mstonals. FHydro nsSulason fas Daen
rataied i prevent mostue and water penstration

Guaranteed energy sav

Heating system: Eciler room has beon equipped weh 8 new
trewial S1880n. A comMmprenansie netmlt of the SHW system
and an arfwater heal pump have been impementad, thus
Increasing the RES share in Scoordancs with the Local Enagy
Concept of the City of Liublana |LEK MOL)

Heat recovery system: MNew dimale oontol wil heal
reC:overy 10 vertilate the gyim has Deen natabed,
Thermostaths wales: Thermosiabhs vakes i Do
iretaliad.

Lighting retrofit Lighting with wasishul energy Oonsuamption
e bean repaced by enengy-saving LED ights.

Energy management Central Enagy Mansgament Syatam
(EMRS) has Deen instalied 1o Moniton consumpton and achieve
ey il EArQota frungy Sananga)

"Iig_"‘-‘l"

Pre-retrofit performance: 107 85 KNSITRS L6, endngy eSciency dass E
Post-retrofit performance: The enangy consumpton has been reduced to 4353 BWnimie

and the bulding promated 10 enengy eficiency cliss C



Kodelievo
Sports Facility — Hall

=  Hame Kodelevo Sparts Faclity - Hall

Address Gortanowa ulica 21, 1000 Ljubljana

i Year of 1872

The building has undergone a comprehensive retrofit
under the Ljubliana Energy retrofit programme.

The building was insufficiently insulated. Copelie glass coverad a lange part of bullding envalope. Aluminium doons and
windowa had not besn renovated and hed the thermal tranamittance of 1.6 WimfK. The roof wes not insulated. The buiding
wes connected to nabural gas supply System. Heating was regulated eccording the outdoor temperature. The entire bulding
wes equipped wikh fucrescent kghting.

8 bl g -]
Doors and windows: Copeite g

dalowing F

v wastetul ene

y LED) igitt
gy Man

S SIEMOAN

Roof insulation
rElEed I acors
Ventilation system: Degraced climate conboid have Desn
repiaced Dy Two new unis fsaburng 8 run-aound oo

wficsncy caas F
besn reducad 1o 46 41 KWNIMR
enangy efciency class C

ﬂ » ~ Pre-retrofit performance: 113 14 BWninds. Lo, energ
- Post-retrofit performance: The enery

and the

DFSLITDEGN I

Value of the investment: CUE & |




Community Health Centre
Ljubliana — Siska

= Hame Communey Heasn Canve
Ljubljans - Sdiy
Address Derdeva uics 5, 1000 Lubdans
Year of 1582 ffe cbd wng)

1977 fihe recerd weng)

The baslding has undergone & comprahanaise retrolit
wndler the Ljubljana I-_nelg-.' retrof f programae

CESEENE SIHUEDOr

T & SN Wikl FSUMOSTTH RulRing. Draorn &g windkoewd, oo g Wi Grbde, wirs OFhnOrntad @l Oy :.-t'_.|.1-r
S R T e 6 bualcing. The At Dt of th i Db rencyiled, T Dulldng was connbcied 1o the Strict
i Bullng nad ucresten] kgiing With SpScuUllr I,

(- gl

heEing network, The &

Comprahens

Bullding envelope: Insulstion has besn  mplemented
eccordng to PURES standards.

Doors and windows: MNew doom and windows have been
instelled arcording to PURES standards.

Attic Insulation: A new insulation hes been instalied (25 cm.
Roaf insulation: The flat roof hes been addtionslly insulated
with 25 cm of insulation matenals. Hydro insulation has been
mplemented as wel.

A LS

Heating system: A comprenenaive retrofit of themal station
for spece heatng and heating of seniary water has been
performed.

Themostatle vahes: A redators have been equipped with
thermosiatic valves.

Lighting retrafit: Lighting with wasteful energy consumption
hes been replaced by energy-saving LED bghts.

Energy management: Cantral Enengy Manasgement Syatem
(BMS) has bean installed to monitor conaumplion and echeve
the st tengets [enengy savings).

Guaranteed energy savings

Pre-retrofit performance: 13102 bibh'ma (e, energy efficiency dass E.
Post-retrofit performance: The ensrgy consumption hes been reduced to 2062 KWhim®s,
and the bulding promaoted to enengy efficiency cless B.



EOL (l) key challenges

* Buildings under cultural heritage or architectural
protection, seismic-safety renovations needed

« Time squeeze - kindergartens and schools
closed only during the summer period

* No implementation and financing framework for
the PPP EnPC at the very beginning of projects

 Local and state public administrations’ lack of
experience with the EnPC - a year and a half of
negotiations to work out the final agreement

* Scepticism of the local stakeholders preferring
the public procurement renovations

+ Establishment of large number of base lines to
guarantee energy savings

« Securing ESCOs initial funding (debt/equity) of
the whole investment (EUR 14.9 mil.)

» Coordination of energy renovations with general
renovations




European Energy
Service Award

The City of Ljubljana
energy renovation project
EOL - Best Energy
Service Project in 2019

The prestigious award is given by the
European Commission at the annual
Covenant of Mayors Forum, to honour
projects that contribute to the growth
of energy efficiency and sustainability
in Europe.

'-_ Best Energy Sendce PI'M ﬂ‘l’ ; '

- Award

guarant E European Energv b L




EOL Il & lll implemented
EOL IV + Solar PPA

projects underway

City of Ljubljana has continued with
building renovation projects (EOL
[, 1ll. and IV.) with a total of more
than 100+ buildings to be
renovated.

In 2022 the City of Ljubljana started
to install rooftop solar PV systems
on public buildings, introducing the
PPA model.

Satisfied users, who yield the
benefits of the improved comfort
standards, reduced use of energy
and increased use of RES,
represent greatest achievement!

EOL1
(2018)
48 buildings

EOL 2 (2020)
11 buildings

EOL3
(2021)
27 buildings

EOL IV

ongoing
4 buildings (2022)
15 buildings (-> 2025)



EnPC.si: developments &
new financial instruments

« NECP - public procurement EnPC (legal
framework study), revolving fund (planned
measure)

* Pilot comprehensive energy renovations of yj/// CARE
multi-apartment buildings (funds blending): //ﬂ' 4CLIMATE

= FI| 1 - combination of Eco Fund soft loans,
grants and own funds (buildings
renovation funds)

= FI 2 - combination of co-financing by
ESCOs (on-bill financing - OBF), grants
and own funds (buildings renovation
funds)

LIFE IP CARE4ACLIMATE

« Guarantee fund and forfaiting — gap REFI N - -
analysis and implementation framework (basic

design)

refineproject.eu



https://www.care4climate.si/en
https://refineproject.eu/

Thank you for
your attention.

Institut ,,Jozef Stefan“

Center za energetsko ucinkovitost
Jamova 39, 1000 Ljubljana
Slovenija


mailto:damir.stanicic@ijs.si
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