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Retrofit HUB: Training Summary

GBC training: Energy renovation of multifamily
buildings - Obstacles, solutions and opportunities

Introduction

The Retrofit HUB project is being implemented to educate a wide range of stakeholders on all
important aspects of the energy renovation of multifamily buildings. Therefore, the project aims
to bring together co-owners of multifamily buildings, condominium representatives, facility
managers, experts, engineers, energy renovation service providers, representatives of co-
financing institutions and relevant ministries.

The course of the project includes the implementation of necessary activities for collecting
and summarizing important information about obstacles, solutions and procedures for the
implementation of energy renovation:

Interviews with stakeholders - research on the renovation process, existing practices,
challenges and opportunities for improvement through interviews with stakeholders involving
engineers, and representatives of the Ministry of Physical Planning, Construction and State
Assets. Furthermore, arepresentative fromthe Environmental Protection and Energy Efficiency
Fund participated; then managers, representatives of cities and condominium representatives.

Overview of current practices - the conclusions of the interviews are summarized in a
document that provides a broad overview of the current approach and the challenges of energy
renovation.

Conducting meetings of National Focus Groups (NFG I, NFG II, NFG lll) - okupljanje dionika s
ciljem definiranja potrebe za edukacijom o energetskoj obnovi viSestambenih zgrada. The
conclusions included learning about the information needed to raise stakeholders'awareness
of renovation, how the process works, and how to properly use renovated buildings. The
structure of the Guidebook for energy renovation of multifamily buildings was also discussed at
the meetings.

Implementation of training on energy renovation of multifamily buildings - free training for all
stakeholders in the renovation process with the aim of educating the public and experts on the
regulatory framework of renovation, technical solutions and the financial aspect of building
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renovation.

Conducting case study workshops on specific buildings - gathering of condominium
representatives of certain buildings to produce optimal measures for energy renovation of
buildings. The workshops were held in July 2023 and brought together representatives of 6
buildings from the City of Zagreb, experts (engineers of various technical professions)and
representatives of the Environmental Protection and Energy Efficiency Fund.

Training implementation methodology

GBC training on the topic of Energy renovation of multifamily buildings was held in January and
February 2023 (January 25, February 1, February 8), i.e. in a cycle of three consecutive weeks.
Through each day, the training aimed to cover three main aspects of energy renovation of
multifamily buildings: requlatory framework, technical solutions and renovation financing.
Considering the comprehensiveness of the approach, the training gathered as many as 24
lecturers:

25.1. (renovation regulatory framework): representatives of ministries, the Environmental
Protection and Energy Efficiency Fund, building managers, and condominium representatives.

1.2. (technical solutions): architects, civil engineers, mechanical engineers, and
representatives of heat energy suppliers.

8.2. (renovation financing): representatives of ministries, representatives of banks,
engineers, representatives of thermal energy suppliers.

Due to the comprehensive nature of the training topic, a short Q&A was planned after each
lecture, during which the participants asked more than 100 questions.

The training brought together more than 900 participants, which is an indication of extremely
high interest in the subject of energy renovation in Croatia.
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Training content

During the training, the lecturers provided the participants with relevant information about the
renovation process, possible obstacles, technical solutions and financing models. In the rest of
the document, the main information and conclusions are presented.
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Regulatory framework of renovation

During the presentation of the reqgulatory framework, strategies and goals, the bottom-up
approach was emphasized as a method of reconstruction, which includes seismic measures
without evicting tenants. Funds from the Environmental Protection and Energy Efficiency Fund
from the sale of emission units in the Republic of Croatia are earmarked for the energy
renovation of family houses and multifamily buildings, and public invitations should be issued by
September 2023.

At the training, the possibility of participation of local self-government units in the renovation of
multifamily buildings was mentioned, and the lecturers highlighted the possibility of involvement
in the preparation of technical documentation and co-financing of the renovation through
certain local budgets. Also, it was repeatedly emphasized that during the renovation of
multifamily buildings, they are viewed as architectural units, which require the involvement of
all entrances. Buildings that have undergone renovation cannot be retroactively applied for co-
financing with EU funds. The cost must be incurred after the application and approval of public
co-financing.

At the training, two models of energy renovation financing were discussed: co-financing with
public funds and independent financing with the co-owners own funds and loans from private
banks. Despite theinterestinrenovation through public co-financing with EU funds, the problem
in Croatia is the low standard of living and the lack of funding sources. The improvement would
be noticeable by increasing the allocation of funds, simplifying administrative procedures and
introducing sustainable financial co-financing models.

Positive examples of building renovations were highlighted, where energy savings were realized
through the gradual implementation of renovations and tenants accumulated funds in the
reserve account, which they used in the following period for additional renovation measures. In
the example of a building in Osijek, an example of a successful implementation of energy
renovation is shown, with the achievement of savings in electrical and thermal energy through
the implementation of certain measures, without increasing the reserve.

The Law on Management and Maintenance of Buildings is awaited, which, according to the
Ministry of Physical Planning, Construction and State Assets, could go to consultation in
the current year 2023 and enter into force at the end of the year or in the coming 2024. Some of
the obstacles to the implementation of energy renovation have been highlighted: co-owners are
not willing to increase the reserve and hardly bring decisions. It is complicated by the fact that
one building has several entrances and the co-owners fail to register for public calls and do not
understand the procedures and paperwork. It was pointed out that public co-financing will not
be enough and that the co-owners should start energy renovation themselves and enroll in
education about it.
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Trodak distribucije energije: 0,011 kn/kWh
Energija ukupno: ;0,160 kn/kWh. )
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Napomena: neke zgrade su provele projekt energetske ucinkovitosti, postavile izolaciju, a da nisu zamijenili ventile

i ugradili razdjelnike. Nakon provedbe energetske obnove, regulacije temperature se vrsi otvaranjem prozoral beinzCepic Zegreback:

Technical solutions

It was concluded that the renovation of the outer envelope or the change of technical systems is
possible and there are a large number of solutions, each of which has its own advantage, but it is
crucial that the design, execution and supervision be left to expert and authorized persons.
Some professional terms important for technical systems are also highlighted: initial and return
lines; air-water, water-air, air-air, and water-water systems. It was said that the condensate of
the condensing boilers was acidic, and the condensate of the heat pump should be taken
somewhere. It was emphasized that energy renovation should not be undertaken until, with the
objective advice of experts, a decision has been made in which direction to proceed with the
renovation. There was also talk about renewable energy sources in multi-apartment buildings,
which are technically and regulatory possible, but not yet a common practice in Croatia. Also, if
we talk about energy renovation as an economic activity, the initial condition should be the
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individualization of energy consumption measurement.

Financing of renovation

"Green financing" was defined and its purpose related to renewable energy sources and energy
efficiency; pollution prevention and control, environmentally sustainable management, clean
forms of transport, sustainable water and wastewater management, adaptation to climate
change and green/sustainable buildings.

The advantages of centralized heat systems are highlighted, which include higher energy
efficiency of heat energy production than with individual systems, easier integration of
renewable sources, lower greenhouse gas emissions, simpler energy source change, greater
comfort for the end user, greater security of supply, less susceptibility to price changes and a
reduction in options the occurrence of fires, explosions and carbon monoxide poisoning.

The ESCO model and its applicability for co-financing the renovation of multi-apartment
buildings and certain renovation activities were also presented, and the current events of
European funds for energy renovation and alternative sources of funds to encourage renovation
were highlighted.

Conclusion

The training sessions on the energy renovation of multifamily buildings provided an excellent
overview of the regulatory framework, technical systems and renovation financing models. Such
an overview provided the starting point for the case study workshops, where they tried to
determine the optimal measures for the renovation of specific buildings. The final and main
product of the Retrofit HUB project is a Guidebook for the energy renovation of multifamily
buildings, which will primarily provide representatives of co-owners and other owners of
apartments in multifamily buildings, as well as facility managers, with the steps that need to be
taken in order to achieve the energy renovation of the building. The guide will also serve other
stakeholders as it will provide a general overview of the building renovation process and will
serve as a flowchart of all renovation process activities. The Croatia Green Building Council in
partnership with the Councils from Poland and Hungary is intensively working on the creation of
the Guide, which, along with other documents, will be available for download on the project's
online platform: https://retrofithub.eu/.
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5. Analiza potrosnje toplinske energije prije
i nakon ugradnje razdjelnika topline

® obuhvacene tri slicne zgrade prikljucene na CTS grada Zagreba

e postotak ugradenosti 100%
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6. Zakljucak

v’ smanjenja potrosnja toplinske energije na zajednickom mjerilu toplinske energije

v' autonomija u reguliranju temperature prostora na razini prostorije

— sumnja u ispravnost uredaja, razdjelnici ne pripadaju zakonskom mijeriteljstvu, povecanje broja
reklamacija

— ucestale promjene Pravilnika o nacinu raspodjele i obracunu troskova za isporucenu toplinsku
energiju (NN 99/14, 27/15i 124/15)

—velik broj varijabli u izracunu energija grijanja
— neuredeno podrucje licenciranja tvrtki za ugradnju razdjelnika

— ugradnja termostatskih radijatorskih ventila bez izmjene postojecih cirkulacijskih pumpi grijanja i
balansiranja instalacije grijanja — nejednolika progrijanost ogrjevnih tijela

— dodatni trosak ocitanja razdjelnika topline, zamjena razdjelnika nakon 10 godina
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Slucaj 3. Zamjena plinskog atmosferskog uredaja dizalicom topline

l - * trosak na projekt, uredaj i montaZu po stanu iznosi cca 10.000 €

* SCOP - Podaci o ucinu grijanja prema Uredbi EU-a br. 813/2013
(prosje¢ni klimatski uvjeti):

-primjena za srednje temperature (W55)
- Energetska ucinkovitost nS % 152
— Sezonski ucinski koeficijent (SCOP) 3,87
* Godisnja cijena potrosene el. energije na toplinu za grijanje i PTV
=7500 kWh / SCOP 3,87 = 1938 kWh * 0,14 € =271 €
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Zeleno financiranje

Zeleni krediti

* Financijski instrumenti za financiranje ili refinanciranje
djelomitno ili u cijelosti ‘zelenih’ projekata i
Y sklady s EU taksonomijom | Green Loan Prinicipes, . ......; Procjena investicije u adnosu na postavljene
taksonomske kriterije

- prihvatljivost

Namjena financiranja
Projektna pracjena i selekcija
Upravljanje sredstvima financiranja Procjena ESG rizitnosti klijenta

- uskladenost

- ESG upitnik avisno o veli¢ini klijenta (izrada
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nacionalnog upitnika)
- izrada skracene verzije ESG upitnika za manje

Obnovljivi izvori energije | energetska u€inkovitost
Sprjeavanje i kontrola zagadenja

OkoliZno odrzivi management - procjena energetske vrijednosti kolaterala
Cisti oblici transporta

QdrZive vode | upravljanje otpadnim vodama
Adaptacija na klimatske promjene
Zelene/odrzive zgrade

klijente

Taksonomski kriteriji znacajnog doprinosa za ublaZavanje klimatskih
promjena

Kriteriji zna¢ajnog doprinosa za abnovu zgrada

. 0Obnova zgrada u skladu je s primjenjivim zahtjevima za vecu rekonstrukeiju

Kriteriji zna¢ajnog doprinosa za ugradnju, odrZavanje i popravak za ku uginkovitost'

[ 3

+ dodavanje izolacije postejecim komponentama ovojnice, kao &to su vanjski zidovi (+ zelene zidove), krovovi (+ zelene kravove), tavani, podrumi i prizemlja

: (+ mjere kojima se osiqurava nepropusnost zraka, mjere za smanjenje uinaka toplinskih mostova i skele) te proizvode za primjenu izolacije na ovojnicu
zgrade (+i mehanitke driate i ljepila)

= zamjena postojecih prozora novim enerdetski u€inkovitim prozorima

i« zamjena postojecih vanjskih vrata novim enerdetski uginkovitim vratima

« ugradnja i zamjena energetski utinkovitih izvora svjetlosti

¢« ugradnja, zamjena, odriavanje i popravak sustava grijanja, ventilacije i klimatizacije (HVAC) | sustava za grijanje vode, ukljuZujuéi uredaje povezane s
uslugama centraliziranog drijanja, primjenom visokoutinkovitih tehnologija

i+ udradnja kuhinjskih i sanitarnih uredaja s niskom potroinjom vode i enerdije koji su u skladu s tehnickim specifikacijama iz EU taksonomije, te koji u
slu€aju razligitih tudeva, mije3alica, prikljuéaka za tu3 i slavina imaju maksimalan pratok vode do 6 I/minuti, 3to je potvrdena postojefom deklaracijom na
tréistu Unije

DNSH kriteriji za ostale taksonomske ciljeve kao i uskladenost sa minimalnim zastitnim mjerama utvrduju se putem upitnika samoprocjene za klijente

1 Dielatnost se obavlja provedbom neke od navedenih pojedinacnih mjera pod uvjetom da su u skladu s minimalnim zahtjevima utvrdenima za pojedinatne

(\

isustave u racionalnim mjerama kojima s provodi Direktiva 2010/31/EU i, 3ko je primjenjivo, da su svrstani u dva najvisa razreda
energetske utinkovitosti u skladu s Uredbom (EU) 2017/1369 i delegiranim aktima donesenima na temelju te uredbe
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nanciranja stambenih zgrada

Postojeci model

Udovorne strane; Upravitelj, stambena zdrada tj. suvlasnici zgrade zastupani po
Ugovorna pravo Upravitelj; Zakon o obveznim odnosima predstavniku suvlasnika;
Zakon o potro3atkom kreditiranju
Redovno | izvanredna adriavanje zajednickih dijelova zdrade i Redovna i izvanredno odrZavanje zajednickih dijelova zgrade i apreme;
opreme; uladanja u enerdetsku u€inkovitost;
uladanja u enerdetsku ufinkovitost obnova od potresa
Kreditna Urednost naplate pricuve — u zadnjih 12 mjeseci u iznosu min. Urednost naplate pri€uve — u zadnjih 12 mjeseci u iznosu min. 80%;
Sposobnos 80% * zatvorena’ financijska konstrukcija

Max iznos kredita/ U skladu s procjenom novéanog toka zdrade — mjeselni anuitet 3 Max iznas EUR 400tis; L
anuiteta; max 90% od prosjeéne mjeseZne prituve; rok koritenja do 12 U skladu s procjenom novEanog toka zgrade — mjeseZni anuitet max
Rok kori3tenja mijeseci 90% od prosjecne mjesecne pricuve;
J rok keristenja do 18 mjeseci

Ratnos lata Max 10 godina; Max 15 dodina;
otplata u mjesecnim anuitetima otplata u mjeseénim anuitetima

Kamatna sto

Naknada

Novi model — razvoj modela u tijeku

Karnatna stopa ovisi o kreditnoj sposabnosti Upraviteljs; . N
Naknada 0,5% jednokratno U pracesu definiranja

Nema Nema

Izravno terecenje s rauna pricuve;

Izravno terecenje s ratuna pricuve; Polica osiduranja zdrade Polica osiduranja zdrade
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MPGI - Tijelo drzavne uprave nadlezno za inicijativu C6. Obnova zgrada (NT)

Sufinancira
Europska unija

v

do kraja 2022. ugovoren 91 projekt EO postojece

NPOO.C6.1.R1-11.01 VSZ (neostecene u potresu) u okviru inicijalne
Energetska obnova alokacije u 18 hrvatskih Zupanija
visestambenih zgrada . 75integ EO, 15 dubi chiiovaiti
+  prijelaz energetskog razredaD — B
_ 95 +  najveca projektirana usteda QH,nd 86,06%
+  najveca projektirana usteda Eprim 86,65%
+ na 37 projekata se provode horizontalne mjere Al Eana K
39,82 + 3,98 povecanje (elementi pristupacnosti - dizala, rampe i sl.;
uredenje zelenih povrsina; parkiralista za bicikle)
39,54
_ » 27.12.2022. povecana alokacija na 43,8 milijuna eura
_ iy > utijeku je postupak dodjele za projektne prijedloge
60 koji ulaze u dodatnu alokaciju Poziva nakon ¢ega ce
dodjeli bespovratnih sredstava
70
% wi as ov ] = 3 1] =] ¢ 2
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(R)RetrofitHUB 5

Prednosti centraliziranih toplinskih sustava

vecéa energetska efikasnost proizvodnje toplinske energije nego kod individualnih
sustava

lak3a integracija obnovljivih izvora
niZe emisije staklenickih plinova

* jednostavnija promjena energenta
veci komfor za krajnjeg korisnika
veca sigurnost opskrbe

manja podloZnost promjeni cijena

smanjivanje mogucnosti nastanka pozara, eksplozija i trovanja ugljiénim
monoksidom
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