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Interreg NEXT Black Sea Basin Programme is co-financed by the European Union under the Neighbourhood, Development and International Cooperation Instrument (NDICI) and by the participating countries:
Armenia, Bulgaria, Georgia, Greece, Moldova, Romania, Turkiye and Ukraine.
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Mati KTiplot MNOEVIKWV EKTTOUTTWV;
N EXT Black Sea Basin

* 40% tnc xpnonc evepyelog otnv EE

* 36 % TWV EKTIOUTIWV O.EPLWV TOU BeppoknTIlov
TnC EE

* Ta Ktipla BplokovTol OTO ETIKEVTIPO TNC
ovdetepOTNTAC EWC TO 2050
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AvaoOewpnon EPBD - Opoonua

STEP2CleanPLAN

» New public buildings

must be ZEB
+ Existent public and non- : : _ All buildings
residential buildings Residential buildin must be zegll*n
must be min EPC stock must be min EPCE emission
2025 2027 2029 2031 2033 2050
oog _‘—— oo —\—’
2024 2026 2028 2030 2032 2040
+ All new buildings must be ZEB Member States set their
- Existent public and non- level of average energy
residential buildings must be use to reach zero-
min EPC emission building stock
- Existent residential buildings in 2050

must be min EPCF

Source: European Commission, ING
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ATO TNV AIOSO0TIKOTNTO OTLG EKTTOUTTEC
NEXT Black Sea Basin

* [MaAlO povteAo: eotiaon otn {Ntnon
* Neo povtelo: emixelpnotloka GHG
* NopoBetikn Kat TexVikn e€€Aen
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Emiokonnon emmedwv anodoonc

Feature nZEB ZEB Passive House (PH)
Legal Status National Mandate EU Directive (EPBD) Voluntary Certification
Focus Energy Efficiency Operational GHG Emissions [Comfort & Demand Reduction
Verification EPC GHG Metrics & PED PHPP + On-Site Testing
Renewables Partial (varies) Required (zero-emission) Optional (usually included)
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To nZEB otnv npaén
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e EcBovia: 100 kWh/m?étoc
e |pAavdia: 45—-60 kWh/m?/€toc
* Eupeia €Bvikn dtadopormnoinon
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* MnNOEVIKEC AELTOUPYLKEC EKTTOUTIEC OEPLWV TOU
Beppoknmiou

* ATTOOOTLIKO TtEpiBANUA KOl cUOTAMOTO

* YTTOAELUHATIKN EVEPYELO XWPLC avBpaka

European Union under the Neighbourhood, Development and

Interreg NEXT Black Sea Basin Programme is co-financed by the
orgla, Greece, Moldova, Romania, Turkiye and Ukraine

participating countries: Armenia, Bulgaria, Gec
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* [t Yuxpn — eVKpATN TLEPLOXN

5 Mechanical ventilation system

1 Thermal insulation: with heat recovery  275%
U <0.15 W/(m3K) outdoor air Il exhaust air 2 Avoid thermal
U, < 0.8 W/(m?K) ’ bridge effects

¥, <0.01W/(mK)
4 Airtight

envelope:
Ny, <0.6 /h

) | _ o a .
Heat energy demand <15 kWh/(m?a)

. 3 Triple-pane
Cooling energy demand < 15 kWh/(m?a)

glazings:
e or maximum heating/cooling load < 10 W/m? - <0.8 W/(m?3K)
— ,.I g = 0.50...0.55

Airtightness < 0.6 /h

Primary energy demand (all) <95 kWh/(m?a)

Frequency of overheating in summer <10 %

IT indl | PN |

|
————— 4
B e e e e e e e e e e e e — —_—_—— = -
____________________________________________________________ J b ’
i Tertificd
Passive House
Mechu bapz cnoLz umdae
Interreg NEXT Black Sea Basin Programme is co-financed by the European Union under the Neighbourhood, Development and International Cooperation Instrument (NDICI) and by the

participating countries: Armenia, Bulgaria, Georgia, Greece, Moldova, Romania, Turkiye and Ukraine.
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* To ZEB w¢ mpotumo - AAAayn TTOALTLKNG
* ETILYELPNOLOKN €0TLOION OTO OEPLOL TOU Beppoknmiov - Kevtplkn
uetpnon: kgCO,eq/m?%/€toc

* ElonxBnoav Pndlaka epyaleia - dwapfatnpla
avakoivionc,/E¢umtvoc deiktng etolpotntac, PndLakd npLepoloyLa
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HILCTIITY -

NEXT Black Sea Basin

EPBD 2024 Evnupépwon

Pillar Description

Minimum Energy Performance Standards enforced for lowest-performing
15-20% of buildings

. MEPS Enforcement

E)

#l Public Mandates Expanded All new public buildings must be ZEB by 2028, renovations mandated

y Design Guidance Strengthened |Integrated tools: Renovation Passports, Logbooks, SR, lifecycle thinking
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 PED 10% katw aro to nZEB

* ATIOULTOULEVEC EKTIOUTTEC KUKAOU {WNC

* Ytootnpllel emevOUOELC AVOEKTIKEC OTNV
KALLOTIKN aAAayn
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2TPOTNYLKNA YLOL TO KUMOL OVOLKOULWVIOEWV

e 35 ekaTtopUPLO AVAKOLVIOELC KTIPLWV EWC TO
2030

e Eotioon: oxoAela, oTEYOON, VOCGOKOUELD

e KALpOKa + ITOLOTNTA = KUPLOL 0TOXOL

A\ A ﬁ 21250
322
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NEXT sassmus Metpnon npaypartikng anodoong

STEP2CleanPLAN

e Xaopo LETAEL oXESLOOUOU KAl TIPAYULOTIKOTNTOLG
e EE&unvol HETPNTEC, amatteitol va teBouv og Aettoupyela
e Toviotnkav ta 6e60OUEVA TTOU CUAAEXTNKAV
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interreg B e v Ta EMXELPNOLAKA aépLo TOU OEpHOKNTIOU WG
NEXT Black Sea Basin s
uétpnon

STEP2CleanPLAN

¢ kgCO,eq/m?%<€toc = mMpwWTOYEVAC HETPNON
* Me Bdaon touc eBVIKOUC CUVTEAEDTEC

€ KTTOLLTIWV
* Opiletal ava TUMo KTplov + {wvn

Interreg NEXT Black ! er the Neighbourhood, Development and International Cooperation Instrument (NDICI) and by the

Greece, Moldova, Romania, Turkiye and Ukraine.
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PED & Megpidlo avavewoLLwV TTNYWV

STEP2CleanPLAN

* PED: {nTnon MPpwTOYEVOUC EVEPYELOC

* AvaAoyila QVOVEWOLUWYV TINYWV EVEPYELOC:
NMPOTIMWHEVN ToTtoBeoia/kovtivi amootaon

e Juvbualetal yia aétoAoynon ZEB

Interreg NEXT Black Sea Basin Programme is co-financed by the European Union under the Neighbourhood, Development and International Coopera

participating countries: Armenia, Bulgaria, Georgia, Greece, Moldova, Romania, Turkiye and Ukraine
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EpyaAeia cuppopdwonc

Tool Category Logo/Icon Description
EPC Tools Used for national certification and basic energy modeling (e.g. UK,
Ireland)
PHPP Design tool for ultra-low energy and comfort assurance

Used for high-resolution, hourly simulations and public project

Dynamic Simulations o
validation
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EMKUpWON META TNV KOTAOGKEUN
NEXT Black Sea Basin

Interreg NEXT Black Sea Basin Programme is co-financed by the European Union under the Neighbourhood, Development and International Cooperation Instrument (NDICI) and by the

STEP2CleanPLAN

- D

participating countries: Armenia, Bulgaria, Georgia, Greece, Moldova, Romania, Turkiye and Ukraine.
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—— | MetapBAntotnta nZEB og oAokAnpn tnv EE

)-:: s Eiu “’-"l P '(n:, [ o . r,,,,', : AMI
SIeEPZ2CIeanPLAN

e Aovia: 20-30 kWh/m?/€toc
 |omavia: 60—80 kWh/m?£toc
* EcBovia: £wc 120 kWh/m?/ £toc
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ZEB Early Movers
NEXT sgiack sea Basin

STEP2CleanPLAN

* Avotpla: Embotnoelc mov cuvOEovVTaAL LE T AEPLA TOU BeppoknTiov
e Katw Xwpec: MeBodoc BENG
* [aAAia: NMpoUmoAoylopotl avBpaka RE2020

Interreg NEXT Black Sea Basin Programme is co-financed by the European Union under the Neighbourhood, Development and International Cooperation Instrument (NDICI) and by the

participating countries: Armenia, Bulgaria, Georgia, Greece, Moldova, Romania, Turkiye and Ukraine
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Eunodia epappoynig

* EAewn gpyatikou duvapLkou, keva emBoAng

* EAAewpn vtodouncg enaAnBevonc
* Aocadnc olkovoulkn amodoon enevbéuong ‘



Interreg 1o EVFORSR nicH , , ,

e AVOOUOMEVEC BEATLOTEC TIPOLKTLKEC
Black Sea Basin

STEP2CleanPLAN

* Ynnpeoiec piog otaonc (FR, LT)
 Wndako EPC + BIM (Fl)
e Kwvntnplec Suvapelc yia Tt dnuootec cupfaoelc (DE)
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MNadntko Zritt: EBeAovtiko MovtéAo
NEXT Black Sea Basin

* [IpotepalOTNTA OTOUC POKEAOUC, UE YVWHOVA
™ gnTnon

o Aokipaopeva epyadeio + QA

* Xwplc vouLkn evtoAn

S —
Norwich Goldsmith Sté&t | 1D 6045 © Tim Crocker

—— P
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MAaioclol TOALTIKAC EVOVTL OXESLAGLOU

ZEB (Policy Framework) Passive House (Design Framework)
@ GHG compliance goal > Comfort + demand reduction goal
EPC/ emissions thresholds [\&_\, PHPP (design simulation)
& Regulated (EPBD) F=J Voluntary (PHI)
@, Focuson operational carbon @, Focus on demand, comfort, quality
Compliance = documentation Compliance = modeling + testing
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NEXT | Népa ano tnv Nadntkn: Nponypéva EOsAovtika

Mpotuna

Very low heating/cooling demand < 15 kWh/(m?a)

Premium

;) O 5.;0
Certified Certified Certified

Plus

e PH Plus, PH Premium
* EnerPHit yia LETAOKEVEC

Passive House Passive House Passive House
Passive House Institute Passive House Institute Passive House Institute

+ Generation of renewable energy
i energy efficiency

© PHI
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STEP2CleanPLAN

e ZEB: puBuiotikn aAAayn
e H €Ovikn moLKIALO TTOPOEVEL

* [oLec petpikec povadec arhalouv: evepyela, GHG N
AVEDN;

Interreg NEXT Black Sea Basin Programme is co-financed by the European Union under the Neighbourhood, Development and International Cooperation Instrument (NDICI) and by the
L™ o J O ' /
participating countries: Armenia, Bulgaria, Georgia, Greece, Moldova, Romania, Turkiye and Ukraine.
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* [aAAia — To RE2020 mteplhappavel mpoUmoAoylopouc avBpaoka yia OAa ToL VEQ KTipLa

 OA\avoia — BENG: mpwTtoyevnc eVEPYELD, LEPOOTEYAVOTNTA KOL TIAPAYOVTEC PWTOC TNC NUEPOLC

* AvoTpla — 2UVOEEL TIC EMLOOTNOELC LLE TLC ETILXELPNOLOKEC ETILOOCELC OCOV apOopPa TA AEPLA TOU
Beppoknmiov

T
A )E



Co-funded by
|ﬂt9ﬂ‘eg - the European Union

Katavonon twv opiwv GHG & PED
NE XT giack sea Basin

* GHG: kgCO,eq/m?€toc — kaBopiletat ava TUTO KTLPLOU Kol KALMATIKNA {wvn
* PED: ZRtnon npwTtoyevouUC EVEPYELAC — LEYLOTN EVEPYELO TOTIOBEGLOC + TINYNC
e Juvduadetal yio tov kKaBoplopo oplwv amodoonc ZEB

R Renewable energy

7777777777777 77 Supply
| G Energy generation
D Delivered energ¥. l— Site boundary
- S electricity |
L E Exported energy
electricity ! >
- Energy 'Q
use >
I heat
C Energy consumption _
: Building needs Net Zero Energy
! Building is defined
Demand I HVAC Ughting Plug Others as G=C or D=E

SQUrce:.h_ttpS://WWW. r’ehv'a‘.féu'/ rehva-journal/chapter/current-situation-and-actions-for-zeb-in-japan
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Interreg NEXT Black Sea Basin Programme is co-financed by the European Union under the Neighbourhood, Development and International Cooperation Instrument (NDICI) and by the
participating countries: Armenia, Bulgaria, Georgia, Greece, Moldova, Romania, Turkiye and Ukraine.
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COOPERATION FOR SUSTAINABLE ENERGY AND

STEP2CleanPlan
CLIMATE ACTIONS PLANNING AND MONITORING
IN BSB

STEP2CleanPlan BSB00004

Evotnta 2: Buwotun Aotikn Kivntikotnta Ko
Evepyelakn Antodoon

Yrioevotnta 202: Evepyelakn Anodoon oTL
AOTIKEC YTTOOOLLEC

202 B: Apxec 2xeblaopou Mabntikou Zmtiov

To mpdypappa Interreg NEXT yLa tn Aekavn tng Maupng ©alacoag cuyxpnuatodoteital anod tnv Eupwmnaikn Evwon oto mAaiolo tou Mnxaviopou lettoviag, Avamtuéng kat Atebvoug Zuvepyaotag (NDICI) kat amo
TLG CUPMPETEXOUOEG XWPEG: Appevia, Boulyapia, Mewpyla, EMMada, MoAdaBia, Poupavia, Toupkia kat Oukpavia.
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Interreg NEXT Black Sea Basin Programme is co-financed by the European Union under the Neighbourhood, Development and International Cooperation Instrument (NDICI) and by the
participating countries: Armenia, Bulgaria, Georgia, Greece, Moldova, Romania, Turkiye and Ukraine.
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Total Energy demand in buildings

T 300
E
* EBelovtikoc oxedlaopnoc upnAnc amodoonc § 250 - B electricity (appl.)
I I 14 I I:I t-l t-
* Mewwvel Tn {ATNON TPV OO TIC OVAVEWOLUEG = .;Z';' :‘t":vater
TUNVEC EVEPVELOC B B heating 85 - 90% savings |
* EUBUYpaUpIlETAL pE TOUG 0TOXOUG TG EE yia > 150 T
ZEB © |
o O
5 100 - ")
v
> |
5 50 - {
: =
1T 0 - |
Building stock Low Energy House Passive House
Passive House Institute www.passivehouse.com

MnynA: PHI
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Kpttnpta Mabntikou Zmitiov

cool, temperate climate

O

o

CERTIFIED
COMPONENT

Passive House Institute

* OL TLLEC OAWV TWV TILOTOTIOLNUEVWV
oTolelwv elval dlaBeoipec otn Baon
dedopevwy otolxeilwv kot oto PHPP

temperate

Walls (opaque) 0.09 0.12 0.15 0.3 0.5 0.5 0.3
Glazing type Vacuum / 4-glazed | 3- or 4-glazed 3-glazed 3-glazed 2-glazed 2-glazed 3-glazed
recommended low-e low-e low-e low-e low-e anti-sun anti-sun
Uw, installed

MAX (vertical) 0.45 0.65 0.85 1.05 1.25 1.25 1.05
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Kottnpto Ma®ntikov Zmitiov
NEXT Black Sea Basin p np n

STEP2CleanPLAN

5 Mechanical ventilation system
* o PUXPEG - EUKPOTEG TIEPLOXEG 1 Thermal insulation: with heat recovery 1] 275%
U=0.15 W/im’K) outdoor air exhaust air 2 Avoid thermal
U, 0.2 W/[m?] s Y o bridee effects
' | & W S0.01W/(mK)

* <15 kWh/m¥étoc Béppavon kat pusr  m<osm (2 | A S,
*<0,6 ACH @ 50 Pa o SR
* ANA <60 kWh/m?€toc i | ; lazings

PE <95 kWh/m?*étoc e e e e s IFP‘E’Iim_usg

i

]

||

1

[ r

[ ] |

. :

T

e

I EEC]
P moa
Bl el Bom e maad
Interreg NEXT Black Sea Basin Programme is co-financed Dy the ELJFC)DEBH Union unuer uie INEIZHUUUNTIVOU, UEVEIURITIENIL Gl iU ST HauUulian COURET auiun i ST Ul HieHL (INDICT) aliu Uy uie

participating countries: Armenia, Bulgaria, Georgia, Greece, Moldova, Romania, Turkiye and Ukraine.
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* >TOOEPEC ECWTEPLKEC
Beppokpaoiec 20-25°C

*<10% wpec >25°C

* l[copporninuevoc MVHR pe
avakopupn 75%+

Oepuikn Aveon & Oepuikn Antodoon (MVHR)

1 Thermal insulation: with heat recovery 1] Z75%
U =015 W/ miK) outdoor air ' 2 Avoid thermal
U,, <0.8 W/{m] e o -

W, 0.01 W/[mK)
& Airtight

emvelope: —
Ney 0.6 /h ﬁ

£0.8 w,.r[mm}
IP& 0.50...0.55

rrrrrrrrrr

Interreg NEXT Black Sea Basin Programme is co-financed by the European Union under the Neighbourhood, Development and International Cooperation Instrument (NDICI) and by the
participating countries: Armenia, Bulgaria, Georgia, Greece, Moldova, Romania, Turkiye and Ukraine.
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— | NEMTOMEPELEC XWPLC OepLKEC YEDUPEC

STEP2CleanPLAN
5 Mechanical ventilation system
1 Thermal insulation: with heat recovery 1 275%
U =015 W/{miK) outdoor air exhaust air 2 Bvoid thermal

* Tluég Psi < 0,01 W/mK Uy £0.8W/{mK} S " bridge effects
*OAeG oL SLOCTOUPWOELG 4 hirtight s -, WSt Wit
uovre)\'ortomenkc}v | mm ~ | =
* ATtOTpPETMEL TN HOUXAQ, BEATLWVEL | i
TNV QVEON o , :

...... e
TR LW T - e i SRS Nt AN | #I‘

. ———t . ) — | I g=0.50...0.55
- ' '

-

=

T —

Interreg NEXT Black Sea Basin Programme is co-financed by the European Union under the Neighbourhood, Development and International Cooperation Instrument (NDICI) and by the
participating countries: Armenia, Bulgaria, Georgia, Greece, Moldova, Romania, Turkiye and Ukraine.
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* EpyaAeio pnvioiiou LooAoyLopou 1ou
Baoiletal oto Excel

* AETITOUEPNC ELOAYWYI, AVIXVEU OO
arnoteAeopata

* [Mpotiuatal ya Madntiko Zmitt

Specific building characteristics with reference to the treated floor area
Alternative
Treated floor area m?® 1755 __Criteria_ criteria Fullfilled 22
Space heating Heating demand kWh/(m?a) 11 < 15 Y
: ; es
Heating load W/m? 10 < - 10
Space cooling Cooling & dehum. demand kKWh/{m?a) - = - =
Frequency of overheating (= 25 °C) % 1 = 10 Yes
Frequency of excessively high humidity (> 12 g/kg) % 0 = 20 Yes
Airtightness Pressurisation test result ngg 1/h 0.6 £ 0.6 Yes
r;a-renewable Primary Energy PE demand KWh/(ma) 58 < } ;
Primary Energy E‘ER .demand KWh/(m®a) h8 < 60 60 vy
Renewable (PER) Renew. energy generation (in rel. to KWhi(m?a) 13 S es
projected building footprintarea) =~ "7 | '™~ |~ o
Interreg NEXT Black Sea Basin Programme is co-financed by the European Union under the Neighbourhood, Development and International Cooperation Instrument (NDICI) and by the

participating countries: Armenia, Bulgaria, Georgia, Greece, Moldova, Romania, Turkiye and Ukraine.
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STEP2CleanPLAN

* U-TIpnEC, mpodLlaypadec mapabupwv, MVHR,

oKLaon
* ApXelo KALHLATOC KAl TANpOTNTA
* AeGOUEVA QLEPLOMOU KOl LEPOOTEYOVOTNTOC

Inputs PHPP

Verification

‘Worksheets for building

npuls (yellow)
Y
| Climate

h

| Areas

L

]

|.q_

Ground

Compononts s

le—

i

| Windows

Wentilation

Annual Heating

Heating

Heating Load

v

Heating
Criteria
ha fulfilled? yes

(] Inputs required

Inputs possibly required/optional

Aopry PHPP

Coohng case
Worksheats (blue)

Coaling

Cooling units
Cooling load

Results Worksheets (orange)

B Results worksheet (no inputs required)

PER demand
Waorksheets (green)

_DHW+Di$tribl.ltiﬂn

Kripio
KOTOIKIWV;
SolarDHW ka
El EtmaAnBeuon
i
GEG Mnvidia
>
Aux Electricity Zoompa GEG
=¥
Opticnal: Xopdég GEG
>
[Mapaywyog
[_He_] G
- AfAwon GEG
Disirict heat >
ﬁﬁesuon
GEG
AleTTagn
GEG
GEG Kfw
Efficiency
PER House
Criteria
Aigtmapn KFW
LOTOTIOLNTIKO
Evepyelaknig
Anodoong Atemadrig
KFW GEG

i

Passive House/
EnerPHit/
HI Low Energy Buildin

J

© ®IA
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Heat gains which |
cannot be used ] | |
*Zntnon Beppavong/Ppuéng .|| Exterior |__|Sotar gains
*YrniepOepuavaon % kat PER T ermiszion wal
* ATToOOTLKOTNTO OLEPLOLOU opaque 1
r] p IJ- COmponents Free heat
]_5' | ‘N N | EERFEEEEERNEEREEMND
Transmission Windows Maoe 15 KWh/im®a)
windows ol |
Result:
ﬂ heating
e
Ventilation losses
{ Dt - Source: PHI

kWhi s Losses = Zains
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STEP2CleanPLAN

PHPP kot EmavaAnmtikoc ZXe6Loopoc

Varnani= 1, 2. 3 ...

* PUOULON dakeAwvV (WWR, oklaon) _
, Emf|n_|m_‘m|l“.¢ﬂ1’w£m : -IIIIIII*IIIIIIIIIIIIIIIIIIIIIIIII:
* BeAtlotomolnon tov MVHR kot twv S éi TR
' e P i
CUOTNUATWY — : | i ;
’ ’ I _ o - - :
* MovteAomoinon avapaduionc EnerPHit T LD S
:.:::-u 1&}_.':: n-.'.n;nu- 1] or E
P i | C oot it Posbcacads P rmians ¢ ",_"" r: l'-n b i
 [Fimal anargry - '
' h.l-* raacta :
]mrt variablss Unita 2 3
v Hul2 tgamsamke y apas T :
& | | o e g o s ana cadlgy '.'.rll:ll.- I:I;E'-'- ;

source: FHI

Interreg NEXT Black Sea Basin Programme is co-financed by the European Union under the Neighbourhood, Development and International Cooperation Instrument (NDICI) and by the

participating countries: Armenia, Bulgaria, Georgia, Greece, M

\/ RAamMmania rivnve an
gova, Kkomania, [urkive an

d Ukraine.
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Lodenareal — Innsbruck (PH Classic)

S s s pen gt ow T i R A
ST EDI)XCCilasm D N\ A

5 U 0 = J | & ¢ _] =3 541N
v e B s S i S 4R B R Deoy o "l .

* TUTTOC KOTOLOKEUNC: TIOAUKOTOLKLOL

*361 poOVAOEC

* AcpooTEYOVOTNTA: Nso = 0,18/wpal artoteAeopa SOKLUNC

* Etnola {ntnon B€ppavonc:
14 kWh /(m?a) urtohoylopeva cupdwva. e to PHPP

* Doptio Beppavonc: 9 W/m?

eZNtnon PE: 117 kWh /(m?a) urtoAoylopévn oUudpwva pe to PHPP
oTnV gykataotaocn Beppovonc, To (E0TO VEPO XPNONC, TO OLKLOKO NAEKTPLKO pEUMA KAl TO BonBntiko
NAEKTPLKO peu A Ttou urtoAoyilovTol

* KOOTOC KATALOKEUNC KTLplou (Mikto) 1600 €/m? EpPadov damedou mou £xeL uTtooTEL eme€epyaoia
ouupwva pe to PHPP
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e KAlpa: Oeppo, eUKPOATO

* AEpOOTEYOVOTNTA Nso = 0,3/wpa

* ETowa {Ntnon Bpupavonc: 12 kWh /(m?a)

UTtOAOYLOUEVO cUUPwva pe to PHPP

* Poptio O¢pupavonc: 10 W/m? .

» ZNtnon PE (nn avovewoun npwtoyevic evépyela): 87 kWh /(m?a) oe sykataotaon 0€ppavonc, {eoto
VEPO XPNONGC, OLKLOLKO NAEKTPLKO peUpA Kol fonONnTkO NAEKTPLKO PpEVUO, UTTOAOYLOMEVO CUUPWVA LE TO
PHPP

* ANA Intnon (avovewoln mpwtoyevnc evépyela): 53 kWh /(m?a) os eykataotoon 6€ppavonc, (eoto VeEPO
XPNonc, olKlakn NAEKTPLKN eVEPYELO KAl BonBNTIkA NAEKTPLKN EVEPYELA, UTIOAOYLOUEVN CUMIWVA LE TO
PHPP

* Napaywyn avavewolung svépyetac: 0 kWh /(m?a) pe Baon tnv npoPAEMOUEVN EKTOON

* Poptio Puénc 7 W/m?

* Antautrioetg Yuéng kow-apuypovons: 10 kWh./(m?a) umoloyiopeveg oupdwvor peto-PHPP
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NEXT Black Sea Basin

O¢puavon: 9 kWh/m?a Woén: 9 kWh/m?a
Napoaywyn ano AME: 53 kWh/m?a Twun U
eéwtepkov tolyou: 0,102 W/m?K Twun U
looyeiov: 0,110 W/m?K Twun U oteync: 0,113

W/m?2K Twun U napaBupou: 0,8 W/m?K o | e
AmtdSoon avaktnong Beppotnrac: 86% W, | ugdd kel B
STEYAVOTNTA A€PA Nso = 0,6/h ‘ ackidbEicas B | B
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* [IpWLUN EVOWUATWON: ETILTUXLA
* To PHPP umootnpileL tnv aélomiotia
* QEMOTO EKTEAEONC KATAOKEUNC

MaOnuata o€ OAa ta Epya

%{I

B
\
\ \

r ﬁ\ x‘

¥
i
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Total Energy demand in buildings

T 300
£
) o, , c | | electricity (appl.)
*H e€apetikd xYonAn ¢Atnon mAnpot touc S 250 o ventilation
: —_ B dom. hot wat
GTOXOUS ZEB ) g 200 - .h::':ingo — 85 - 90% savings [
*H dtadpaveila PHPP vrtootnpiletl tnv = of total purchased
4 I >
Staodpalion morotntac (QA) = 150 - eTrgy N
’ ’ ’ -
* Metpnuevn artodocn - aglomiota L a0 - f,)
’ a
arnoteAeopata @
| |
> 50 i
2 —
I-IJ 0 I I [

Building stock Low Energy House Passive House
Passive House Institute www.passivehouse.com



Co-funded by

the European Union 'Ono U to P H UT[OAG i_nstal

interrey
N EXT Black Sea Basin

STEP2CleanPLAN

* Aev UTTAPXEL VOLPOPA EYYEVWV OEPLWV
Beppoknmiou

* Agv yiveTOL SEKTO WC UTIOKOATAOTATO
EPC

* AEV UTTOPYEL EVOWUATWHEVN KAAL YN
avOpaka

Interreg NEXT Black Sea Basin Programme is co-financed by the European Union under the Neighbourhood, Development and International Cooperation Instrument (NDICI) and by the
participating countries: Armenia, Bulgaria, Georgia, Greece, Moldova, Romania, Turkiye and Ukraine.
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* [1pooOnkn umoAoylopwv eknopnwyv oto PHPP

* AttAn mopakoAouBnon pe epyaleio EPC

e Xpnolporolnon emutedewv ylo SeIKTEC OALKOU
KUKAoUL {wnc¢
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STEP2CleanPLAN

* Movtelomnotnpévo PHPP: 11,9 kWh/m?a

* MetpnOnke: 13,3 kWh/m?a
*H Lkpn amnokAlon Ogixvel aglomiotn
npoBAedn

() o e
=] (3] o

N
(&) ]

Heating Energy [kWh/m?Z]
S @ O

4y

o
|

Project 1: Comparison of
Measured and Calculated Heating Energy

rerrpHPP vs Mapadelypa Xpriong Npaypatikig Evépyetag

(g

unoccupied or other utilization
O permanently inhabited

Mean Measured Value 'winter: 13,3 K\Wh/m?

N NIN

N T
0D0O0O0OO0O0O0D00O0O00O00O0 00 et e e B O 0

\ AN

Mnyr: PHI

Calculated: 11,9 kWh/(m?a)

el Bl Bl 1 O

&
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MNadntiko Zritt evavtt Tomkwv Kavovwyv
JUYKPOUOEWV

* To PH anattet xapnAn {ntnon, aAAd pmopst va
EPXETOL OE CUYKPOUON E:

- Toruka optae SHGC (Cwvec Ppuénc)

- YoBeoelc AoylopuikoU povielomnoinonc EPC

- Meploplopol popdnc ktiplou N tomobgoioc
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STEP2CleanPLAN

Premium

Renewable anergy
generation

R

Passm House

Farie Toam

‘bl'..\‘l"v 4 14 ™ _.J‘L

O )
Lttt el

Passive House

Arphdgnra < 45
B, T po—

Renewable primary
Q energy demand
wbed [KWheeg/(m? 4% a)]

GPmﬂmm\

Interreg NEXT Black Sea Basin Programme is co-financed by the European Union under the Neighbourhood, Development and International Cooperation Instrument (NDICI) and by the
participating countries: Armenia, Bulgaria, Georgia, CJI& ce, Moldova, Romania, Turkiye and Ukraine.

Passwe House
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STEP2CleanPLAN

* PH: otaBepa vPpnAn anodoon

* OxL vopoc, aA\a peBodoc

*TLBa evioyue tnv vloBetnon tov PH otnv
TIEPLOXN OQLC;
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STEP2CleanPLAN

Interreg NEXT Black Sea Basin Programme is co-financed by the European Union under the Neighbourhood, Development and International Cooperation Instrument (NDICI) and by the
participating countries: Armenia, Bulgaria, Georgia, Greece, Moldova, Romania, Turkiye and Ukraine.
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COOPERATION FOR SUSTAINABLE ENERGY AND

STEP2CleanPlan
CLIMATE ACTIONS PLANNING AND MONITORING
IN BSB
STEP2CleanPlan BSB00004
Evotnta 2: Buwotpun Aotk Kwvntikdtnta 0 ~hy |
kol Evepyetakn Antodoon | E

Yrnioevotnta 202: Evepyelwakn Amodoon
OTLC AOTLKEC YTTOOOLEC

202 C: MetaoKeun Kol KOTOOKEUN yLa

/4 i i I /4

To mpoypappa Interreg NEXT yia tn Aekdvn tng Maupng ©dlacoag cuyyxpnuatodoteitatl and tnv Eupwraikr ‘Evwon oto mAalolo tou Mnyaviopou Mettoviag, Avamtugng kat AteBvoucg Zuvepyaotiag (NDICI) kat amd g
OUMUETEXOUOEG XWPEG: Apuevia, Boudyapla, Mlewpyla, EAMGSa, MoASaBia, Poupavia, Toupkia kat Oukpavia.
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STEP2CleanPLAN

Interreg NEXT Black Sea Basin Programme is co-financed by the European Union under the Neighbourhood, Development and International Cooperation Instrument (NDICI) and by the
participating countries: Armenia, Bulgaria, Georgia, Greece, Moldova, Romania, Turkiye and Ukraine.
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STEP2CleanPLAN

* 85% TWV KTLPLWV UE TIPOUOVTEPVOUC
KOWVOVLOLOUC

* Qo e€akoAoUBEL va xpNOLUOTIOLELTOL EWC TO
2050

* Avakaivion: oTpotnylkn yLa to KAlpo

Qwroypadia © lvottovto Mabntikol Ktipiou

Quwrtoypadia © lvotitouto Nadntikol Ktipiou

2
10
=
Q
=
(=
N
=)
o
4
=
P
oy
D
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STEP2CIleanPLAN

* Melwon agpiwv Bepuoknmiov ewc kot 80% / peiwon katavalwonc eveépyelac kata 85%

* BeATLWMEVN aveon, avBeKTIKOTNTA
* Yrtootnpilel Tnv avakoupLon oo TNV EVEPYELAKN PTwYELDL

* UTLOYELO UE LOVWON

* LLOVWEVOL TOLYOL

* NapaBupa
MNaOntikov Zmitov

* AEPLOMOC pe LPNAO

QTTOTEAECATIKN
QVAKTNON
Beppotntag

Qwtoypadieg kat Staypaupa: © Schulze-Darup

META TNV avafdaduion
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[Lati oL pPNXEC AVAKALVIOELC QITOTUYXOLVOUV

p o ok =l T =] P M~ a Al
- 1 | A )04 Fat=1a10 AW |

- 0 = r \ o a» | el Heod) N
O 4 J | SN | e Y B N - B J | Decs § - N -

axhaust alr outdoor alr

* AAayn AeBnto/mapaBupou # amodoon
* AUCAELTOUPYLO OEPOOTEYAVOTNTAL, ' #

eéaepLopou ‘.L! ,
*EAAeWPn oAoKANpPWONC CUCTNUATWYV \ Ave ::‘r'm’f ailr ‘D

PP
.
.

oo
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Cavaw



Co-funded by
the European Union

interrey
N E XT Black Sea Basin

STEP2CleanPLAN

* YJUVEYXELO > TTAXOC

* E¢EwtepLkn potipnon (m.x., ETICS)

* >uvteAeotnc Beppomnepatotntac U: tolyoc
0,10-0,15, otéyn 0,08-0,12

BEATLOTEC MTPAKTIKEC LOVWONG

Turkég TLpéC U Kal taxog povwonc yla eva Ktiplo Madntikou Zmitiol otnv
Kevtplkr) Eupwrn

15-20 ¢k.
21éyn 0,20 W/(m3K)

30-40 ex.
STéVN < 0,15 W/(m?2K)

Mapdadelyua:
"eppavikd VOUIKA

TTPOPBAETTOPEVO
12-16 ¢k. "pi;‘iggl(vs'ﬁé‘fsg 24-30 ¢x.
ESwTepIkOg TOIXOG (EnEV 2014) ESwTePIKOS TOIXOG
0,28 W/(m2K) < 0,15 W/(m2K)
MAGka MNAGka datrédou

oartrédou 0,35
W/(m2K)

< 0,25 W/(m?K)

MnvA: [PHS 1.0]

8-12 ¢K.
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NEMTOUEPELEC AEPOOTEYAVOTNTOLC

*EnerPHit: <1,0 ACH @ 50 Pa
* OpLOMEVN OTPWON, KOAANUEVEC LETALAOELC
* AOKLULEC TTPLV/UETA TNV TTOPTA TOU duonthHpa
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A E XT Black Sea Basin

e W-values < 0.01 W/mK

* [lepLtuAiypata
nepPadiov/okeAetoV/Bepeliov

* Movtelomotnpevo pe THERM n Flixo

To yovwTIKS TTEPIBANUA TTEPIKAEIEI
OAOKANPO TOV BEPUAIVOUEVO OYKO.

2. XEOQIQOMOC XWPIC

OepuUOYEPUPEC:
WYe < 0,01 W/(mK)

the European Union EfdAEllIJrl Ggpulkﬁq I'écl)upa(;

Kavovag ATToQuyng:

To povwTIKG TTEPIBANUA dEV TTPETTEI VA
OIOKOTITETAI EAV AUTO UTTOPEI VA
ATTOPEUXOEI.

Kavovag digioduong:

Eav n diciocduon Tou HOVWTIKOU OTPWHATOG Eival
AVATTOQPEUKTN, N BEPUIKA aywyIuoTnTa TOU
O1€10OUTIKOU UAIKOU Ba TTpETTEl va gival 000 TO
duvaTtov XaunAoTepn.

XPNOIYOTTIOINOTE TTOPWOEG OKUPODENA ] AKOUA

Ir KaAUTepa EUAO, ) oToixeia atmmd PUR ] a@pwdeg

YUQAI.

Kavovag ouvdeonc:

Ta HOVWTIKA OTPWHPATA OTIG OUVOEDEIC TWV
OTOIXEIWV TOU KTIPIOU OUYXWVEUOVTAI HETACU
TOUG 0€ OAOKANPN TNV ETTIPAVEIQ XWPIS OIOKOTTH.
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AAAnAovyia Epyacioc QakeEAwv

STEP2CleanPLAN

* MapaBupa mpLv oo th Hovwon A B c D

Interstage

* AepodPpPAKTNC TIPLV OTTO TA PLVIpLlopaTA
* MoOvwon HETA TNV nposTolpacio/dokun

Final state

Ixnuata © lvotitouto
Mabntkou Ktipiou

Interreg NEXT Black Sea Basin Programme is co-financed by the European Union under the Neighbourhood, Development and International Cooperation Instrument (NDICI) and by the

participating countries: Armenia, Bulgaria, Georgia, Greece, Moldova, Romania, Turkiye and Ukraine.
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EpyaAsia Zxedraopov & EmaAnOevong

STEP2CleanPLAN

*2YeOLO aEpooTEYOVOTNTOC, BEPLLKN
LovteAornoinon

* [Nopta puontnNpa, uTtEPUBPN KApEPQ

* Yrtohoylopot tipnc U

ZXé6LO . AOKI.}JI'] . ErBefaiwon

Interreg NEXT Black Sea Basin Programme is co-financed by the European Union under the Neighbourhood, Development and International Cooperation Instrument (NDICI) and by the
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NapaBupa vPnAnc armodoonc

STEP2CleanPLAN XapnAég BepPOKPOCiEG O ECWTEPIKEG ETTIPAVEIEG -+ TOTTOBETNUEVO PECT GTO HOVWTIKG OT

*U <0,85-1,0 W/m?K, Tputho

TZdH.l B EMewpn povwong
. + OVETIOLPKNG

*[lpooavatoAlopog: H Y KatdoTaon

thaTnVLKn SHGC T[OLKL)\)\EL Kivéuvocg cUUITUKVWONG
e JUVEXELQ AEPO/BEPUOTNTOC g 333 ¢ 13,5 °C

4 [
OTO TIAQLOLO we 94°C
Sl

... OTO i010 £TTiTre®0 YE TNV EMIPAVEIQ
TOU £EWTEPIKOU TOiXOU



Co-funded by

e HVAC ywa mafntika poptia
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STEP2CleanPLAN

* MIKpQL CUCTALLOTA YLOL LLKPQL
doptla

* [1pOTIUNOTE AVTAleC BepuoTnTag,
nopoxn XapnnAng Beppokpaciog

*E¢uTtvn YwpoBeTNOoN, ETOLLOTNTA
anoyuéng

Movada HRYV yia
EyKOTAOTOON OE
VTOUAQTTA...

...N O€ €va VTOUAQTTI
Toixou Koudivag

© Ventilair Fox Comfort

© Nilan Comfort CT150

 Anei3sinn

§ @R
...} OE TOIXO UDSPAUAIKWV - . e

EYKATAOTAOEWV (Uovada -
HRV pe BaBog povo 20 cm) |
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STEP2CleanPLAN

O dAKEANOC ETUTPETIEL TOV
QEPLOUO

Whole-System Synergy

O e€aeplopog otaBepormolel
TNV MoLOTNTA TOU aEPQ

JUOTAMOTO UE OWOTO HEYEBOC
arno PHPP
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Co-funded by

the European Union

* Alayvwon - 2xedlaopoc - Oakehoc -
MVHR = AwaodaAiion Mowotntag

* AOKLULN OLEPQL TIPLV ATIO TO TEAOC

*H povtehomnoinon PHPP suBuypappidet

kaBe Brpa

process organisation

implementation

planning and QA

\OYLKN PONC EPYACLOC OLVAKOLVLONG

/——\ %w”w“
2 S 3 \/-\\/\\ EuroPHit
online certification platform ————
{ EnerPHit \erPH:l \\\\\ \ Certificate \‘\\
RE:I:::L ] ; u ] ‘%.»mm‘v )
X TrrrE PRkl I == g y
* E ? g E \
‘ ’ E sloe i —1 = \ }E/ |
i N . (! P
: = i = | \E EnerPHit v
& 0B < B - b I @
Y Y i lz |
old building v 2 v EnerPHit
EnerPHit Certificate
Retrofit o
Plan &ger/’llitl/
Certified

FPreaB
:J:\':ng 1 B 3 EnerPHit

Retrofit
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Metplaopoc Kivduvou EpyoAaBou

* EpyaotnpLlo/LOKETEC TIPLV OTTO TNV EVaPEN
* EykekpLUEVA OXESLOL
* Juvepyela ekmatdevpeva og MNadntiko Zmitt
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* ApXLKO KOOTOG + XpoOvog = uPnAotepo N4 \ 7
* AA\Q 0 KUKAOG {wn ¢ + n artodoon emevouong —

= Loxupn s
* XpNOLLOTIOLNOTE EVEPYELA + KEPON AVEONC VLA 11 S, 1

VOl TIOUANOETE & E 0 2Q:, 2
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* EueAKTN: otadLakn N mMANPNC
* YTOY0C B€ppavonc 25 kWh/m?/€toc
* Emutpemnel avaPabduioslc otoeiwv

Apyxec EnerPHit

Source flie: "EurcFHR_S8E_Windows_2_ErerFHE_PHPF.dsm' [PHFF verslon: 5.3)

EnerPHit Retrofit Plan

Target standard: EnerPHit Plus

Cobuaded by ha Iriel gl Eraigy Enes
Fragursrs of he Eurgesn Linion

:| End-of-tarmace Passlve Housa

Example Sieat 95

] [Exampie City

Example Provinga |oE-Germany
Fiow houss

DiE-Srase-PHPP-Standand

3 CooHemperate At of incation: |

-| Passivhaus Asscclation of Cwners
Example Siesl 98

] [Exampie City

Example Provings | DE-Germany

:| Pasalve Houss Inatihuts
Rhelnstr. 4445

64280 |Damstadt

|DE-Germany
Yearof constuction:| 2015 | Inferior temp. wintes [CF[ 150 | wntenior temp. summer ['CT: 250
Mo.ofowelingunitsz[ 1 ] Treated fioor arear| 1560 | M. of oocupants 2.9
Energy demand and generation over the retrofit steps

350
—_ 300
): | saving
+ 250 -
= 200 Savings
h-]
=
E 150
&
=
B 100 189
@
=
ul

50 3% 5%
Savings Savings
0 EN EN
1-Exlating 2-Windows + heat  3-Basement  4-Extarnal walle +  S-Heatpump =
recovery vent  ceiling + roof+ PV Entrance door solar thermal
m Heating demand m Cooling + dehumidification demand Renewable primary energy generation

(reference to projected building footprint)

| confirm it the values given herein have been delermined following the PHPP methodology and based on the
characterisiic values of the buliding. The PHPP calculations are afiached to this vertficalion.

First name Last name Signaturs
I

| |
Da_rrml t5sea () | cn-.-l
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STEP2CleanPLAN

o >TodOLOKN = PO UTIOAOYLOUOC/TIPOKTIKOTNTOL
* To PHPP umtootnpilel fripa tpoc Brpa
e Artouteital mpoBAsPn aepooTEYAVOTNTOC
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STEP2CleanPLAN

MoAukatowkio Hofheim, Taunus
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Interreg NEXT Black Sea Basin Programme is co-financed by the European Union under the Neighbourhood, Development and Intern
participating countries: Armenia, Bulgaria, Georgia, Greece, Moldova, Romania, TL i

id Ukraine

ational Coope
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‘Epyo avoakaivionc, Tevesstrasse, ®pavkdpouptn,
eppavia

interrey
N E XT Black Sea Basin
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STEP2CleanPLAN

* MoV €xete EXEIZ mAgoveKTNUQ,;
* AemtTOpEPELEC; AtaodAALon TTOLOTNTAC/TIUAC;
2uvTovIouoc; MAatlolo teAdtn;

y

Interreg NEXT Black Sea Basin Programme is co-financed by the European Union under the Neighbourhood, Development and International Cooperation Instrument (NDICI) and by the
participating countries: Armenia, Bulgaria, Georgia, Greece, Moldova, Romania, Turkiye and Ukraine.
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N E XT Black Sea Basin

*H ekmnabevon og cuvouaopo pe to Passive House
BeATLWVEL TNV TTOLOTNTA

* MakeTec yio cUvOetec apBpwoelc (m.y. damedo-tolyxoc-
dpayua agpay)

* OutAiec yia to Toolbox: evBuypappion akoAovBOLwy,
LLElWON CUYKPOUOEWV
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STEP2CleanPLAN

Interreg NEXT Black Sea Basin Programme is co-financed by the European Union under the Neighbourhood, Development and International Cooperation Instrument (NDICI) and by the
participating countries: Armenia, Bulgaria, Georgia, Greece, Moldova, Romania, Turkiye and Ukraine.
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STEP2CleanPlan 2YNEPTAZIA TIA TON 2XEAIAZMO KAl THN
[MAPAKOAOYOHZH APAZEQN TIA TH BIQZIMH

ENEPIEIA KAl TO KAIMA XTH BSB
STEP2CleanPlan BSB00004

Evotnta 2: Buwowun Aotikn Kiwvntkotnta
kat Evepyelaknn Amnodoon Ymoevotnta
202: Evepyelakn Amodoon ot AOTIKEC
YroOoUEC

202 A: Eéumva Oepeda Ktplwv &
ApyLtektovikn BAS

To mpdypappa Interreg NEXT yLa tn Aekavn tng Maupng ©alacoag cuyxpnuatodoteital anod tnv Eupwmnaikn Evwon oto mAaiolo tou Mnxaviopou lettoviag, Avamtuéng kat Atebvoug Zuvepyaotag (NDICI) kat amo
TLG CUPMPETEXOUOEG XWPEG: Appevia, Boulyapia, Mewpyla, EMMada, MoAdaBia, Poupavia, Toupkia kat Oukpavia.




Co-funded by
the European Union

interrey
N EXT Black Sea Basin

STEP2CleanPLAN

Interreg NEXT Black Sea Basin Programme is co-financed by the European Union under the Neighbourhood, Development and International Cooperation Instrument (NDICI) and by the
participating countries: Armenia, Bulgaria, Georgia, Greece, Moldova, Romania, Turkiye and Ukraine.



Co-funded by
the European Union

nterreg [l

M = XT Black Sea Basin

Tu opilel eva E€untvo Ktipuo;

* AUTOMOITOTIOLNLEVD, EVEALKTO, CUVOEOEUEVA
cuotnuoTa

* AAANAeTiOpaon o€ MPAYUATIKO XPpOVO UE TO
rnieplBaiiov

* BeATLwMEVN ammodoon Kal EUTELplo ETLBOTWY




Co-funded by . , Y s ,
interreg Rl SE v FTOXOL IXESLAGHOU EEUTIVWV ZUCTNHATWV
N EXT Black Sea Basin

STEP2CleanPLAN

* Melwon katavalwonc oepiwv Beppoknmiou
KOLL EVEPYELOLC

* BeAtiwon otn BepLKn, OTTTLKN KoL OLKOUOTLKN
aveon

* Evepyormoinon Ktiplaknc evdpuioc

Interreg NEXT Black Sea Basin Programme is co-financed by the European Union under the Neighbourhood, Development and International Cooperation Instrument (NDICI) and by the

nA

participating countries: Armenia, Bulgaria, Georgia, Greece, Moldova, Romania, Turkiye and Ukraine.



Co-funded by

resreren Mot tal E§umval Ktipla €xouv Znpaoia yua tnv EE

interreg
N EXT Black Sea Basin

STEP2CleanPLAN

*H avadlatuniwon tnc EPBD meplhappavet Tig
SRI.

*Yrootnpen ZEB, EPC, Entimedo(a)

* Ta Snuoota KtipLa pemeL va nynBouv tnc
vloBETnNoNC

SMART BUILDING

with real-time systems

~R




Co-funded by
the European Unio

interreg
N E XT Black Sea Basin

T elvar €va Zuotnua Autopotiopou Ktipiwv;

STEP2CleanPLAN

* Wnoako eninedo ywa HVAC, dwTtlopo,
acpaleLa, tpoofaon

* KEVTPLKOC EAEYXOC CUOTNUATWY KTLPLOU

* YITooTAPLEN AUTOUATOTOLNONC KoL
BeAtiotonoinong

Controllers executing logic blocks
(HVAC schedules, lighting dimming)

Sensors & actuators
<] % U O



Co-funded by
|ntei’l’eg - the European Union
N EXT Black Sea Basin

BaolkeC Asttoupyiec tou BAS

* MapakoAoUOnon Kol TPOYPOLUUOTLOUOC
* AMTOLOKPUOEVN TIpOoBaon Kal EAEYXOC
* Avixveuon Kot SLayvwoTIkA opaApaTwy




Co-funded by

HILCTICY -

the European Union BAS VS BMS VS EMS
NEXT Black Sea Basin
System Key Focus Components
BAS Real-time control HVAC, Lighting, Access, Shading

BMS |Centralized management |Faultdetection, Fire Safety, Dashboards

EMS |Energyanalytics & strategy |Meters, Carbon Reports, Portfolio Dashboards




Co-funded by

!‘g | d 1
the European Union BaGlKa ZtOlXEla OTO BAS

v 50, ~J "% B4 B4 N ,4.';*\5_’]
HILCITCYy

N F XT Black Sea Basin

* AloBntnpec (CO,, Beppokpaoia, mapouvoia)
* EAEYKTEC KOl EVEPYOTIOLNTEC
e Alemadn xpNoTn KE AOYLOULKO

W
SN’

—~




Interreg [l s oo
N EXT Black Sea Basin

Neputtwoelc Xprnonc AlcOntnpwv

STEP2CleanPLAN

* Evepyormoinon agplopol, dwTLlopoU,
aoPAAELOLC

* YIooTtAPLEN AVeoNC Kal TNV aloPAAELOC

e KploLo ylo TNV €EUTIVN OVTATTOKPLON

Interreg NEXT Black Sea Basin Programme is co-financed by the European Union under the Neighbourhood, Development and International Cooperation Instrument (NDICI) and by the

participating countries: Armenia, Bulgaria, Georgia, Greece, Moldova, Romania, Turkiye and Ukraine.



Co-funded by

e Europeannion— EAEYKTEC Kot AOyLKOC MPoyp oL UOTLOOG

interreg
N E XT Black Sea Basin

*>nueila puBuLong, Bpoxol PID, kAebwpata
aocpaleilac

* AOYLKQ OEVTPO YLOL TNV ATIOKPLON CEVAPLWV

* TOTUKA + KEVTPLKA eTtimteda eAEYYXOU




Gl Co-funded by

the European Union AVO lxtd VS I 6 O Ktn oLa Kd n p (.0'[(') KOAAa

interreg
N E XT Black Sea Basin

Open Proprietary
Protocols Systems
& BACHhet e Vendor-locked

P e Limited
KN X interoperabilitiy
SModbus a

EU Preference -
Open, Secure, Interoperarable



Co-funded by
the European Union

interrey

EpyaAeia diemadnc: Mivakeg eAEyyou
NE XT giack sea Basin

STEP2CleanPLAN

e Onttikomoinon (wvwv € TIPOYHOTLKO XpOVO

*EAgyX0OC HEOW KLVNTOU KOl TIPOYPOLULULOTOC
TEEPLYNONG

* [MpooPaon kol eldomolnNoeLlc BAoeL pOAWV




Co-funded by
the European Union

nterreg [

M b= XT Black Sea Basin

OdEAn Evowpatwonc ZuoTAHATOC

* Atoduyn ollo, BeAtiwon amodoong

* Eviailoc eAeyxoc = KAAUTEPOC CUVTOVLOUOC

e KAlpakoUpevn AoyLkn ylow texvoAoyila Tou
HLEAAOVTOC

| Optimization




Gl Co-funded by

B e Sl Vile MPOKANCELC SLAAELTOUPYLKOTNTOC
A F XT Black Sea Basin

£

Legacy systems, IT/OT firewalls, Lack of skilled
protocol clashes cyber risk integrators



Co-funded by

i TS0\ ‘E¢unvog Aeiktn¢ Etolpotntag (SRI)

interreg
N E XT Black Sea Basin

STEP2CleanPLAN

* BaOpoAoyel ktipLa pe Baon Ttic €Eumvec smummses, 075
SuVATOTNTEC TOUC

* Topelc: avtopatomnoinon, BeAtiotonoinon,
avTLOpaoTLKOTNTO

* Xpnowpomoteital os StaBatnplo/nuepoloyLa
rntAolov + avaPaBuiocelc EPC

Heating

Domestic hot water
Cooling

Ventilation

Lghting

Electricity

Electric vehicles
Dynamic Envelope
Monitoring & Control

Mnyr: REHVA

Interreg NEXT Black Sea Basin Programme is co-financed by the European Union under the Neighbourhood, Development and International Cooperation Instrument (NDICI) and by the

participating countries: Armenia, Bulgaria, Georgia, Greece, Moldova, Romania, Turkiye and Ukraine



Co-funded by _ y
Interreg the European Union Tacslq BAS OTO CIOUd + Edge
NEXT Black Sea Basin
STEP2CleanPLAN

* Cloud = QmMOUAKPUOUEVN EVNUEPWON KOLL
EVNUEPWOELC

* Edge = Tomikn avBEKTIKOTNTO OE TIPOLYLOTLKO
XpOVO

*Ta €pya tnC EE xpnolpomolouv uPPLOLKEC
TIPOOEYVLOELC

https://www.mdpi.com/1999-5903/15/5/171



Co-funded by
Intei’reg - the European Union
N EXT Black Sea Basin

‘E€untvec mpooeyyioeLc avakaiviong

* AcUppatec N avaBaBuioeslc mou Pacilovtal
o€ IP

* AloBntnpac Pripa mpoc BApa + EAeyxocC NG
oTPWHOTOTIOLNONC
* Evowpatwon pe avaBobuiosic pokeA

220V

12V

Power

Landline / DNAKE DNAKE
Cellphone Smart Pro App  Smart Life App

12V

Router with 4G SIM Card



Co-funded by
the European Union

interreg
N E XT Black Sea Basin

Aettovpyeia Ko dtachaAion motoTNTOC

STEP2CleanPLAN

* [1pOAELTOUPYLKEC SOKLUEC + OOKLMEC amodoonC

* BaBpovopunon kol EMKUpwon GUCTHUOATOC

*H tapadoon meplthapPavel EAEyxouc
Stemadnc




Co-funded by

nefwepsminer - Xpron dedopevwy yia BeAtiotonoinon

interreg
N E XT Black Sea Basin

* AVAAUON TAOEWV + QLUTOLLATN TIPOCAPHOYN

* Avixveuon avwuoALwVY = IPOANTITLKN
AELTOUpYiaL KL CUVTAPNON

* ELoaywyn yio avolBolOuioeLC
sriunedou/smunedwy, PHPP, EPC

¢

| Ul
T

S WG
s ) bn.“
g

Qe



Co-funded by g ’ y y
interreg [ 5 E e Nwg ouvdéetal to SRI pe to/ta eninedo/enineda;
NEXT Black Sea Basin

STEP2CleanPLAN

* Kait ot U0 eotialovv otnv amodoon + Tov
QVTLKTUTIO OTOV XpNoTtn

* YrtootnpEn mapakoAovOnonc kUkAou {wNc

e Xpnolpomoleitat o€ AaioLlo mpaotvng
XPNHUATOS0TNONG

Interreg NEXT Black Sea Basin Programme is co-financed by the European Union under the Neighbourhood, Development and International Cooperation Instrument (NDICI) and by the

participating countries: Armenia, Bulgaria, Georgia, Greece, Moldova, Romania, Turkiye and Ukraine.



Co-funded by

the European Union ZU unépac pa & ZU unepdc uata

‘ o ri'_s % B4 A N N
interreg
N E XT Black Sea Basin

*E¢unva ktipla = Antodoon €tolun ya tnv EE

* To BAS eivol BepeAlwdec yia tn Aettoupyia
tou ZEB

* AVOLYTO + SLOAELTOUPYLKO = ETOLMO YLO TO
HLEAAOV




Co-funded by
the European Union

nterreg [

M = XT Black Sea Basin

EpWwTNoELC LVOlGTOXOLOHOU

*[loLo XapOKTNPLOTIKO TOU BAS €xeL tn
HEYOAUTEPN oNUOCLA YLO TOV POAO OOC;
* TL epnodilel TNV €EUTIVN EVOWUATWON;




Co-funded by

nierreg e Europeanunion  EQUTIVI ovaBaOpuon: AcUppata mewTtOKOAAQ Kot
N EXT Black Sea Basin T[p(ﬂt() KOAAQ I P

STEP2CleanPLAN

* AcUppatn ocuvdeon: Zigbee, LoRa, BLE emttpenouy
(wvec avafabuionc

* To BAS 1tou Baoiletal o€ IP pelwvel TIC AVAYKEC O€
aywyouC Kol KAAWOLWOELC

* OL TUAEC YEPUPWVOUV TA TTOAOLLOTEPQA KOl TAL EEUTTVAL
NPWTOKOAAQ




Co-funded by
the European Union

interrey
N EXT Black Sea Basin

STEP2CleanPLAN

Interreg NEXT Black Sea Basin Programme is co-financed by the European Union under the Neighbourhood, Development and International Cooperation Instrument (NDICI) and by the
participating countries: Armenia, Bulgaria, Georgia, Greece, Moldova, Romania, Turkiye and Ukraine.



Co-funded by
the European Union

interreg
N EXT Black Sea Basin

COOPERATION FOR SUSTAINABLE ENERGY AND
CLIMATE ACTIONS PLANNING AND MONITORING

IN BSB

STEP2CleanPlan

STEP2CleanPlan BSB00004

Evotnta 2: Buwowun Aotikn Kwvntkotnta
Kol Evepyelakn Antodoon

Yrnioevotnta 202: Evepyelwakn Amodoon
OTLC AOTIKEC YTTOOOLEC

202 E: AwOBntnpec, 2vokevec loT &
2TPATNYLKEC EAEYYOU

To mpdypappa Interreg NEXT yLa tn Aekavn tng Maupng ©alacoag cuyxpnuatodoteital anod tnv Eupwmnaikn Evwon oto mAaiolo tou Mnxaviopou lettoviag, Avamtuéng kat Atebvoug Zuvepyaotag (NDICI) kat amo
TLG CUPMPETEXOUOEG XWPEG: Appevia, Boulyapia, Mewpyla, EMMada, MoAdaBia, Poupavia, Toupkia kat Oukpavia.




Co-funded by
the European Union

interrey
N EXT Black Sea Basin

STEP2CleanPLAN

Interreg NEXT Black Sea Basin Programme is co-financed by the European Union under the Neighbourhood, Development and International Cooperation Instrument (NDICI) and by the
participating countries: Armenia, Bulgaria, Georgia, Greece, Moldova, Romania, Turkiye and Ukraine.
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N F XT Black Sea Basin

* EvepyomoLoUv ToV QUTOUOTLOUO KOl TNV AMOTEAECHATLKOTNTA
* >UVOEOUV TNV AVECH TOU XPNOTN LE TN AOYLKN TOU CUOCTNLLOTOC
* Baon yia BAS kat €€umtvn Asttoupyla

Continuosly If temperature gets
measures above certain
the temperature then

temperature turn on the fan
’ Controller

oensors(measure

the temperature) (decision maker) Else no

action

refuepntien— Tatt ol aloONTrPEeG elvat OepPeAWOELG

Actuator
(cooling fan)

GeeksforGeeks




Co-funded by

mefuepeentnen - ALo@ntnpeg ota MAaiowa MoAwtikn g tng EE

‘ o ri'_s % B4 A N N
interreg
N E XT Black Sea Basin

Sensor Data

Operational
Proof
Validation >

&

Digital
Compliance Passport

PHPP

e Level(s

Regulatory
Alignment



Co-funded by

nefuepentien Kowvol tumot oaoOntipwv og £§unva Kripla

interreg -

N E XT Black Sea Basin

Environmental Air Quality Occupancy

A)

22

* Oeppokpaoia / Yypaoia
*CO, /VOC/IAQ
* KataAnyn / Kivnon / Napouoia

CONTROL
LOGIC

N




Co-funded by

mefuwepentnen - EEe1OIKELUNEVOL & EvepyeLakol AleOnTrpeg

nterreg
N E XT Black Sea Basin

o) I

* Dwg, nxog, dovnon
*EEuTtvol petpntec Kot OEUTEPEVOVTEC Light, sound, Sound Vibration

*BTU, pon, xpnon vepou \I | I/
- ‘
() o
M
Smart meters BTU, flow,
and submeters water use




Co-funded by

the European Union Z UCKEU éq noAAanAd)v alce ntr'l pwv

interreg
N EXT Black Sea Basin

STEP2CleanPLAN

Multi sensor

Bluetooth
module

*>uvduaopuevo: CO,, Bepuokpaotia, Kivnon
* EvepyoTmoLoUV poyvwaoTLK AoyLKN APIS
* M ELWVOUV TO ONUELOL EYKOTAOTAONC Sensor

lluminance | &%
sensor Raiw

LFS
sensor

LSC
sensor

https://www.researchgate.net/figure/The-multi-sensor-PCB-board-includes-three-OF-sensors-
an-illuminance-sensor-based-on-a_figd 232656243

Interreg NEXT Black Sea Basin Programme is co-financed by the European Union under the Neighbourhood, Development and International Cooperation Instrument (NDICI) and by the

participating countries: Armenia, Bulgaria, Georgia, Greece, Moldova, Romania, Turkiye and Ukraine



Co-funded by
the European Union

nterreg [l

M = XT Black Sea Basin

TL KAVEL pLot cuokeun «loT» o€ €§umva KTipLo;

W\

8

W\
* ALOONTNAPEC + ETLKOVWVLA >
*Etolpo yia cloud, pe emiyvwon twv akpwv o
*2UXVA O.CUPUATO Kol atuTOoTPOPOSOTOUEVO




Co-funded by

the European Union TO“OAOVi,Eq IOT Vla :Egunva Kti.pla

interreg
N E XT Black Sea Basin

Cloud

* Edge > MUAN > ALOLKOULOTNC

e Katavepnueva 6edopeva Ko
e\EYXOC

* Yrtootnpilel tnv xwpoBetnon Ko
TNV TOTILKN TtapAKoUyn

Neiwork
clements

Edge
servers

Edge <

devices

End
devices

Sensors &
actuators

https://www.mdpi.com/1424-8220/21/21/7276



Co-funded by
the European Union

inlerreg -

N E XT Black Sea Basin

STEP2CleanPLAN

e Zigbee: pkpnc epPeAeLac, Ay

* LoRaWAN: peyaAnc epfeAeLac, apya
dedopeva

* >uuBLBacpol BLE / WiFi / Nnuatwv

Interreg NEXT Black Sea Basin Programme is co-financed by the E

participating countries

Armenia B aria (seor 3 (are e |/
Armenia, Bulgaria, Georgia, Greece, N

2UYKpPLoN MPWTOKOAAwV loT

Sept 2022 - List non-exhaustive Your Global loT Market Research Partner

<L 10T ANALYTICS

The loT protocol landscape: From device to applications

| Augmented

 operations

Process
automation

Production
planning

Controllers

MongoDB “‘}
HBase |
Databricks |

Gateways RI45 Energy

management

Assets USB  Wireless

Devices

SP Plant network

optimization

Products

: / / Remote
i / control

Physical
Connectivity Data-link

Protocols

Quality

control

Trans'port !
Network Application |
Protocols !

salite /

Data Processing/
Aggregation

Data Storage/
Databases  Analytics &
Use cases

Notes: 1. The list of protocols/applications appearing in the landscape is non-exhaustive. 2. Some of the protocols/applications listed in the landscape might cover more than one part of the stack.
Source: loT Analytics Research 2022

the European Union under the Neighbourhood, Development and International Cooperation Instrument (NDIC

loldova,

Romania, Turkiye and Ukraine.




Co-funded by

L Aodalela o oUOKeVEC loT

interrey
N EXT Black Sea Basin

STEP2CleanPLAN

*EAeyxoc TavtoTNTAC, KpUTITOYPAdNOoN

e KUKAOL EVNUEPWONC

* KivOuvoc amo npoemiAeypeva
Sdlarmiotevtnplo

Interreg NEXT Black Sea Basin Programme is co-financed by the European Union under the Neighbourhood, Development and International Cooperation Instrument (NDICI) and by the
participating countries: Armenia, Bulgaria, Georgia, Greece, Moldova, Romania, Turkiye and Ukraine.
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I . g ’ ’
b sl TL Elval pa 2Ztpatnywkn EAsyyov;

v 50, ~J "% B4 B4 N ,4.';*\5_’]
HILCITCYy

N F XT Black Sea Basin

* ATtOKpLOoN BaCLOUEVN OE Kovova N AoyLKN
* Antopaoelg tpododoaoiac atcOntnpwv
e KAelbl yia Aettoupyla pe duvatotnta ZEB




Co-funded by

the European Union T(,T[Ol AOVlKr']q EAE'VXOU

1 F XT Black Sea Basin

* Evepyomnoinon/Amnevepyomnoinon (Umop-pop)
* [poypoappa / MAnpotnta
* PUBULON BpOYOUL PID

Equipment or Process Variations

Setpoint s . Control Output qupm?nt Process Variable
Loop Function Operation

Measured Process Variable ( Sensor ]

https://www.wevolver.com/article/pid-loops-a-comprehensive-guide-to-understanding-and-implementation



Co-funded by
Intei’reg - the European Union
N EXT Black Sea Basin

PuOuion kot B€on og Asttovpyila

g omges pca gemy ofn ot B o = ¥ R A B
B™ P T  Fal=1alP, AW WY

5 i = 7 3 | (-2 ¢ J “AWARN
v= J e O e Nr 1% CA0R RN Do 8 % B

* KaBe ouvdeopoc atcOntnpa/eAEyyou W) fa
30L9|10V0ur]uévoq N | 0101010

0101010
j 01010101

* [IpogAeyyoL StaodpaAionc mototntoc (QA),
Sdoktpec napakappnc ediov
e Kataypadn kol evowpatwon dedouevwy




Co-funded by

the European Union ZEVdpla nadeaulpnq & METatéT[lGnq

iiLterrey -

N E XT Black Sea Basin

* Xelpokivntec aAAayec onpelov puBULONCG

* BpoyolL napakopnc erpatn

* Atoouvdedepevn Aoylkn =
OVOTIOTEAECATLKOTNTA

M

\

ol
)}
(///)///

xf;
«
)i




Co-funded by
Iﬂterl’eg - the European Union
N EXT Black Sea Basin

Kivouvol actoxio¢ GUGTAHOTOC

S s s pen gt ow = ¥ R Al
ST EDI)XCCilasm D N\ A

) U o ol AR | & ¢ ‘_] (ol WY WA
LY g Beass 9 [y e § S %l B an Docy o - N L

* Metatormnion / AavOaopevn tonoBetnon
aloOntnpa

* AtwAeLla Siktvov / maAld dedbopeva

* >PAAMO UAKOAOYLOMLKOU OTNV OITOKPLoN ToU
gvepyoToLNTn




Interreg [l s oo
N EXT Black Sea Basin

2ulevén AloOntnpwv = MoAuvpetaBAntn Aoykn

*>uvbualel Beppokpaaotia + CO, + Kivnon @ @ @ @

e XpnoLoToLELTtal yLa tpooappootiko HVAC, Temperature Motion

dwTLopO ) \ lf_J

* Baon yla mpoyvwoTLkA avaiuon I/\/'

Predictive
analytics

STEP2CleanPLAN

e~
Adaptive Dimmed Ventilation
HVAC lights increase
Interreg NEXT Black Sea Basin Programme is co-financed by the European Union under the Neighbourhood, Development and International Cooperation Instrument (NDICI) and by the

A

participating countries: Armenia, Bulgaria, C:er:;rglc:, ('_u'ee::e, F‘v':cjfcin:»'.."a, Romania, Tur and Ukraine.
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interreg [N

M = XT Black Sea Basin

Napadeiypata Zuvinénc otov EAgyyxo

* CO; + mMAnpoOTNTO = EVEPYOTOLNON QLEPLOLLOU
* Lux + Klvnon - pelwon ¢wilopou
*|AQ + Bepukn = avolyua apabupou




Co-funded by
the European Union

JUpunEpacpa: Aélomotn aviyvevon = Afélonmota

N ': XT Black Sea Basin

KTlpLaL

* ALoOntnpec - pubuoteg amodoonc
*EAeyxoc = €€looppomnnon aveonc + MOALTIKAC
*QA, pUBuLon, aodalela - smtuyia




Co-funded by
the European Union

nterreg [

M = XT Black Sea Basin

[MPOTPOTEC YLOL GTOXOLGUO

* MoV PBploketal 0 peyaAUTEPOC KivOuvoc amo
TOUC aLoOnTNpec oagc;

*[Molo oToLXElOl EAEYYOU ATTOTUYXAVOUV
OlWTNAG OTNV TIEPLOXN OOC;

*[Mou propouv va ipooBeocouy aéla to loT N n
Aoyikn oulevénc;




Co-funded by

e Europeznnien MlakpompOoBOeoun peETATOTLON aLoOnTRpa

nterreg
N E XT Black Sea Basin

*H apyikn tun tou awodntnpa CO, avéavetal PETA
aro 18—24 punvec

* OL aloOntnpec vypaotiac petatoni{ovral Aoyw
CUOOWPEUONC CWHATLOLWV

* ATTOILTELTOL TIPOYPOLUUATIOEV eTtavaaBuovounon
(ouvnBwc 1-2 xpovia)




Co-funded by ’ ’ ’ ’ ’ s
the European Union MOPAOELYHOL: XELPOKIVNTN TTapAKOLP N TTOU TTPOKAAEL OTTOLTAAN EVEPYELOLG

interreg
N E XT Black Sea Basin

* O xpnotncg tou Office mapakaumntel To onueio
puBuLoNC otoug 23°C 0o To KaAoKalpL

* To BAS amotuyyavel va enovadEPEL TN AOYLKN
AOyw puBuloswyv pooPfaonc

* Al evepyelac + Suodopla o€ YEITOVIKEC (WVEC




Co-funded by

netureren URlotol EAEyyov dtaopaAionc molotntac OEonc oe
Asttoupyia acOnTRpwv

interreg
N E XT Black Sea Basin

* Alota eAeyxou: TomoBeaoia, ETIKETA, XPOVOC ATTOKPLONCG,
oU{EVYUEVN CUOKEUN

* Ataotaupoupevn avadopad Pe lcodo EAEYXOU Kol OTTTLKN
ETIKETA

*To ypadnua tdcewv deiyvel dedopeva SOKLUAG
avadopaC




interreg [ oty . , | |
NEXT ? T MoAupetaBAnth ZUvtnén: Aoy NPocappocTikoy AEpLGHOD
Black Sea Basin

STEP2CleanPLAN
&

*CO, > 900 ppm —> EvepyOTOLNON AEPLOUOU CO, Level VOC GOceinaT
Baonc >900 ppm Presence Signal

* Aviyveutnke VOC - npooBeote 30% pon
agpa

e Atouola onUOToC MAnPOTNTAC =
kaBuotepnon avénonc

Base Airflow
Ventilation Increase
Trigger

Interreg NEXT Black Sea Basin Programme is co-financed by the European Union under the Neighbourhood, Development and International Cooperation Instrument (NDICI) and by the

participating countries: Armenia, Bulgaria, Georgia, Greece, Moldova, Romania, Turkiye and Ukraine.
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interrey
N EXT Black Sea Basin

STEP2CleanPLAN

Interreg NEXT Black Sea Basin Programme is co-financed by the European Union under the Neighbourhood, Development and International Cooperation Instrument (NDICI) and by the
participating countries: Armenia, Bulgaria, Georgia, Greece, Moldova, Romania, Turkiye and Ukraine.




Co-funded by
the European Union

interrey
N EXT Black Sea Basin

STEP2CleanPLAN

Interreg NEXT Black Sea Basin Programme is co-financed by the European Union under the Neighbourhood, Development and International Cooperation Instrument (NDICI) and by the
participating countries: Armenia, Bulgaria, Georgia, Greece, Moldova, Romania, Turkiye and Ukraine.
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STEP2CleanPlan COOPERATION FOR SUSTAINABLE ENERGY AND

CLIMATE ACTIONS PLANNING AND MONITORING

IN BSB

STEP2CleanPlan BSB00004

Evotnta 2: Buwoun Aotk Kwvntikotnta
kot Evepyelakn Antodoon

Yrioevotnta 202: Evepyelakny Anodoon
OTLC AOTIKEC YTTOOOMEQ

202 G: Evowpatwon GIS, ZuykpLtikn
AfloAoynon XaptoduAakiov & Xwplkn

| -

To mpoypappa Interreg NEXT yia tn Aekdvn tng Maupng ©dlacoag cuyyxpnuatodoteitatl and tnv Eupwraikr ‘Evwon oto mAalolo tou Mnyaviopou Mettoviag, Avamtugng kat AteBvoucg Zuvepyaotiag (NDICI) kat amd g
OUMUETEXOUOEG XWPEG: Apuevia, Boudyapla, Mlewpyla, EAMGSa, MoASaBia, Poupavia, Toupkia kat Oukpavia.
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Interreg NEXT Black Sea Basin Programme is co-financed by the European Union under the Neighbourhood, Development and International Cooperation Instrument (NDICI) and by the
participating countries: Armenia, Bulgaria, Georgia, Greece, Moldova, Romania, Turkiye and Ukraine.
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R To GIS w¢ Ztpatnywko EpyaAeio

interrey
N E XT Black Sea Basin

STEP2CleanPLAN

* OMTLKO TTAQLLOL0 Yo amodpAoELC
*>uvOEEL oTOLXELD, XWPO Kol dedopEVa
* AeLTOUpYEL WC VEDUPA LETAED TWV KALUOKWV
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N EXT Black Sea Basin
‘L Vil
* [MoAwtikec: EPBD, evtoAec ZEB £ > L & _.

* Aebopeva: loT, CMMS, BMS wpLpa
e KAipoka: TortoBeoiec - MOAELC - XWPEC
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M = XT Black Sea Basin

Baowka emtimeda dedopsvwy GIS

* Aveon: CO,, Beppokpaoio, oXETKN vypaola,
dwg

e Evepyela: EUI, kopudeg, evtaon avBpaka

e [IAnpotnta: atcOntnpec, Wi-Fi,
Xpovoolaypappota

* [TAnpodoplec MEPLOVOLOKWY OTOLXELWV:
TauTOTNTEC, KATAOTAON, ELOLTNPLO




gﬁ%ﬁé??@@ SRS Co-funded by

ECIN the European Union
N E XT Black Sea Basin

Ano ta Enineda otnv Enityvwon

@ = x - retrofit zones
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2uvdeon Newypadikwyv NMAnpodopiwv (GIS) pe
Juotnpato Ktipiwv

T E_: ‘T.‘,_ oty '(-n:, [ o 1 AMI
SleEPZCIeanPLAN

* BAS/BMS: napakdpPelg, tTaoelg, opaApata

 CMMS: attnuata oPpaApaTwy Kol ormooToAN

* >UYXPOVIOHOC QVOLYVWPLOTIKWY KOl XPOVLKWV CNUOVOEWV
P . '/:-”;,p S

NS I;-

Legend . : ,- '-:‘- ‘7 B A ; O GSpeCtUm

o

&4 Buildings e

. B Airways
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* >PAALLATA CUMTAEYHOTOC ava TUTTo/nAKia
eéomAlopoU

*[Mpoodloplote TIC (wVeC TTapakapudPnc Kkata tn
SLAPKELA TOU Kauowva

* BeATloTOTIOLNON ATTOCTOANC VA
toroBeoio/SLA

S

CRM, ERP

=
=
=_sj
SERVER

EXCEL, CSV

pe)
\
|

i

Geo-Data
Warehouse

MepUTTWOELC XPRIONC OO TNV EVOWMATWON)

Location Analysis
Market Analysis
Customer Analysis
Territory Planning
Media Planning
Reporting
Interactive Maps
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|nterl’eg - the European Union Por’l Epvaﬁiaq CMMS ané FDD
NEXT Black Sea Basin

STEP2CleanPLAN

*>nuatlec opaApotoc peow Aoykng FDD

e Autopatn €kboon elottnpiov oto CMMS pe
aAVAYVWPLOTLKO (WVNC

*To GIS ermPePalwvel TNV tomoBeaoia, kataypadnke n
oAokAnpwon tn¢ nwAnong

Aloxeiplonc TeXVLKOC
MNopwv (CMMS)

nterreg NEXT Black Sea Basin Programme is co-financed by the European Union under the Neighbourhood, Development and International Cooperation Instrument (NDICI) and by the
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MAaioclo XaptopuAakiovu yia AnPn Antopacewv

STEP2CleanPLAN

-1376000 -1372000 -1368000 -1364000 -1360000 -1356000

* Kavovikoroinon 100+ ototonwv pe diltpos

* EmikaAvPn (wvwv + taparnova + .
QVOKOLVIOELC

* [Mpoodlopiote opadec kKivduvou N
EUKOLPLWV

4657000

4654000
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4651000

4648000
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, SEEGEy SEMUISED
ISIWARSESYACOGR | )

4645000

0024 08 1.2 16
AR M les

-1376000 -1372000 -1368000 -1364000 -1360000 -1356000
https://link.springer.com/article/10.1007/s11356-021-14082-3

Interreg NEXT Black Sea Basin Programme is co-financed by the European Union under the Neighbourhood, Development and International Cooperation Instrument (NDICI) and by the

participating countries: Armenia, Bulgaria, Georgia, Greece, Moldova, Romania, Turkiye and Ukraine
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e Buropeannien—— ATT0 TO ONUELO avadopac otn Aoykn
OLVOLITPOCOLP OV

interreg
N E XT Black Sea Basin

*>UyKpLon anodoonc emevdéuonc (ROI)
avakaivionc og dltadopouc TUTTOUC KTLPLwV

* XpNOLUOTIOLNOTE XWPLKOUC HELKTEC yLa val
OPLOETE TIPOTEPALOTNTEC

* OTTTLKOTIOLNOTE OIOPAOELC LE XOPTEC
QTMOTEAECUATWY

! er & Data Satistics
New AF istrations By Re:

(<4
T egion ount
Ohio AFV Dashboard Registration Year @ 0 @2021 @ Regio vt @ [ ] L] ® L
. - -
Ohio AFY ~ 5 Kalamazoo Ann Arporn Detroit
AFV Overvi . §
AFV Fuel Type Comparison ! v - U
[ N .9

AFV M akdown ‘
EV Adoption Rate g .

¢ S ‘ - 4 i Fort Waynd
Vehicle Overview - ‘r

4 -
AFV ! 1
-
APV Registrations Cty Map
Commercial Truck Registratio Muncie
Disclaim
V Re atio gion
L = @0ayton @ Other @ Toleac tow

https://experience.arcgis.com/experience/ba606f0b1a984e48a736f003aefc42c7

C!‘
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Mepintwon: Autikn ATtikn — AvaKkaivion ZXoAEiwv

e Xaptoypadnon napafracswv aveonc o HVAC
+ CO,
* [lpotepALOTNTA OTLC (WVEC KOVTA OTLC OLKTEC

NMAnpodoplwv (M2M) pe to xpovodlaypappo
XPNHUATO60TNONG
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*1.300+ KtipLa tapakoAouvBouvtal {wvtava

* OL eikaAU Y gL 1blwv Kepalaiwv

EVNUEPWVOULV TOV ITPOUTIOAOYLOUO KEdDaAaiou
* YItootnpilel Touc oTOXOUC OTNV TTOAN Twv 15

AETITWV

YnoOeon: EAcivkt E€untvo XaptoduAakLo

» neighberhoods
COVID-19
chrono-erbanism
policy
3is
spife ‘ landsuse
. | walwnty
smagicity - trapsic !
urbagiform
environment
nvu cl*s h@th
sustaigability

framework

| transp@ptation
urban pl“ning

https://www.mdpi.com/2624-6511/7/4/83

physicasactivity
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—_ Mepintwon: Xaptng avakaivion ADEME (FTaAAia)

*230.000 ktipLa, yoptoypodpnueva MEA +
QVOKOLVIOELC

* [TUAN MpooBaonc xpnotwv SNUOCLOU KoLl
TTOALTLKOU YopaKTnpo

* Xwplkn Aoylkn yla eBvika Kupota
avakoivionc

.

- .

5 - o
¥

"

https://www.geothermies.fr/comprendre/innovation/les-projets/2023-2025-geoscan-ile-de-france-ademe-region-ile-de-france-brgm



I nt e I’ I‘e Cz-fu:geigx nion ’ , , ,
NEXT s M. GIS + Texvntn Nonpoouvn: NpoyvwoTtikn 2toxXeuon
Black Sea Basin

STEP2CleanPLAN Earthquake history in Europe
Distribution of over 30,000 earthquakes

with magnitudes larger or equal to 3.5 for the period 1000 to 2007
Source: EU SHARE Project (2013)

* Ekrtatdevon amno dedboueva opaipotoc/CO,
* MpoBAePn anocPeonc kot KlvOUVOU yLa TNV

OlVOLKOLLVLON S
e Autopatn emonpavon {wvwv @ 55<ihy <53
TIPOTEPALOTNTOC i

https://geographical.co.uk/science-environment/danger-zones-mapping-earthquakes-in-europe

Interreg NEXT Black Sea Basin Programme is co-financed by the European Union under the Neighbourhood, Development and International Cooperation Instrument (NDICI) and by the

participating countries: Armenia, Bulgaria, Georgia, Greece, Moldova, Romania, Turkiye and Ukraine.
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tetureren "Pewypadka Zvotnpota MAnpodopiwv (GIS) wc
OLOTLKO AELTOUPYLKO cUOTNMOL

interreg
N EXT Black Sea Basin

STEP2CleanPLAN

* Evowpatwon 6edopevwy xwpototiag,

tETadopdv Kau ZfTnong e
* HAEKTPLKA OXHLOTO, QVECH, KOTOLOKEUN o1 205071 TR T L 2022000
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https://encity.co/online-gis-dashboard-for-planning-management-and-stakeholder-engagement/

Interreg NEXT Black Sea Basin Programme is co-financed by the European Union under the Neighbourhood, Development and International Cooperation Instrument (NDICI) and by the
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STEP2CleanPLAN

*[lpoofaon otov xaptn evavtl avaBabuioswv

ava TIEPLOXN €L0OSNUATOC

* MapakoAoUOnon kKBuoTtEPNONC ETMLOKEVUNC
ava TtepLoxn

* Diktpa peToyLkoU KedbaAaiou yla
KEDOAAULOUXLKEC OATIAVEC

Xwpwkn lootnta otov E€untvo Zxedlaouo

- -
R A
. ‘ % - ‘ -
" " ' -y
. . | B
o
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Spetad scale 1k » lm
Theowdudd 0747 . e
Y

um

https://www.mdpi.com/2220-9964/14/4/157

ration Instrument (NDICI) and by the
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STEP2CleanPLAN

* Asite potifa, BE0TE MPOTEPALOTNTEC, XTLOTE
Llootnta

* >uvOuAoTE TEXYVOAOYLA + TTOALTLKA +
avOpwmouc HECW TOU HLOCTAUATOC

e >xebLaote ro €umva, 6PAOTE vwpLtepa

Juprniepoopa: Ta Nlewypadika Zuotnpota
MAnpodopwwv (GIS) enttpEMouV TNV OMTIKA vonpoouvn

The GIS Data Model _' |

Overlay of layers.

Patterns and trends
are discovered.

DS—

| These help us better
understand the
| environment.

https://ignitarium.com/introduction-to-gis-geographical-information-system-data-its-visualization-and-processing-techniques/

) ient and International Cooperation Instrument (NDI
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[MPOTPOTEC YLOL GTOXOLGUO

*[olec amo TIc anodAoeLg ooc Oa prnopovoav
va BeAtiwoouv ta Newypadika Zuotrnpata
[MAnpodoplwv (GIS);

*Mov Ba prmopovoe va yoptoypadpnOel xwpka
n LootnTa,;
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Interreg NEXT Black Sea Basin Programme is co-financed by the European Union under the Neighbourhood, Development and International Cooperation Instrument (NDICI) and by the
participating countries: Armenia, Bulgaria, Georgia, Greece, Moldova, Romania, Turkiye and Ukraine.



Co-funded by
the European Union

interreg
N EXT Black Sea Basin

2YNEPTAZIA 1A BIQ2IMO 2 XEAIA>MO

STEP2CleanPlan
ENEPIEIAYX KAl APAZEQN TIA TO KAIMA 2TO BSB

STEP2CleanPlan BSB00004

Evotnta 2: Buwolpn Aotk Kivntkotnta Ko
Evepyelakn Amtodoon

Yrioevotnta 202: Evepyelakny Amodoon oTLg
AOTIKEC YTTOOOUEC

202 H: KuBepvoaodalela KOl
AlaAettovpykotnta ywae Eéumva Zuotnuota
Ktiplwv

To mpdypappa Interreg NEXT yLa tn Aekavn tng Maupng ©alacoag cuyxpnuatodoteital anod tnv Eupwmnaikn Evwon oto mAaiolo tou Mnxaviopou lettoviag, Avamtuéng kat Atebvoug Zuvepyaotag (NDICI) kat amo
TLG CUPMPETEXOUOEG XWPEG: Appevia, Boulyapia, Mewpyla, EMMada, MoAdaBia, Poupavia, Toupkia kat Oukpavia.
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Interreg NEXT Black Sea Basin Programme is co-financed by the European Union under the Neighbourhood, Development and International Cooperation Instrument (NDICI) and by the
participating countries: Armenia, Bulgaria, Georgia, Greece, Moldova, Romania, Turkiye and Ukraine.
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Nati KuBepvoaodaisia Twpa;

*YioBetnon loT - avéavovtal emidpavelwyv eMBECEWV
*Ta cvuotnpata FM nAgov amokKaAUTITOUV AELTOUPYLEG
e OL mapaflaocelc emnpealovv tnv achaleLla, tnv aveon, ta dedoueva

Australia, May 2013: Google Finland, October 2016: Hackers used Germany, December 2021: Three-quarters
office building in Sydney was Distributed Denial of Service (DDoS) of the BAS devices in an office building
hacked by two security Attack to shut down two apartments’ system network were locked down
researchers heating system

Impact: lost contact with hundreds of BAS
Impact: Full confrol of the Impact: Lost control of the central heating devices — light switches, motion detectors,
building management system and hr::t water systems in the cold winter shutter controllers, etc.
United States, November 2013 Singapore, August 2018: A security
Target Corporation's network g,::r“g h;:ghi?ﬂs ugl EREEIE > engineer hacked into the WiFi of the
credentials were stolen from a wan remotaly conbollad be g hotel while attending a cybersecurity
HVAC service provider d d conference

hacker

Impact: Backdoor to the internal Impact: Full control access to Impact: The hotel administrator's

networks where card-stealing server passwords was intentionally
malicious software were uploaded hundreds of hotel rooms disclosed without authority

https://www.researchgate.net/profile/Guowen-Li-5/publication/369131862/figure/figd/AS:11431281236665506@1713279746038/Timeline-of-recently-reported-cyberattacks-on-buildings-and-their-physical-impacts.png
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EunaBeiec oe cvotnpota BAS & loT

* Emtineda Olktua - MAEUPLKEC eTIOEDELC

* [IpoeTIAEYLLEVO SLATILOTEVTAPLOL KOLL OLVOLYTEC
BUpec

* Mn eVNULEPWHUEVO UAKOAOYLOULKO +
EETIEPOAOLLEVO TIPWTOKOAAQL
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mefuwepsminer — Aduvopieg tou loT o€ E§unva Ktipla

interreg
N E XT Black Sea Basin

Expanding Perimete,.

* OL Ttivakec eAeyyxou cloud Ogv elval KaAa Sc o
aodpallopévol P "

* EmavaAnypn MQTT kat dtokortr) epeSPLKAG S o " e
Aettoupyiag G .

e KEVA EUILOTOOUVNG OTTO AKPN OE AKPI OTO = Worgs
cloud &

36 22023 Ganmner, Inc. and/oritsafMiiates All dghtsresarvad. Gartner isa mgislered rademarkof Gartner, Inc. and Isaffifates Gartnero
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mefucpeentnen Kivbuvol pn euBuypappiong ntpwtokoAAou

interreg -

N E XT Black Sea Basin

t7BACnet o
‘*Modbus Q
wMQTT
e no standard Translationloss  Gateways =
handoff & point single points

mismatch of confusion
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2 NMOOLOAOYLIKEC ZUYKPOUOELC otV Evowpatwon

* MovAOEC, ETLKETEC, EVVOLEC TIOU
XAVoVTOL OTN HETAPPAON

*>Uyxvon Beppokpaocioc dwuatiou
evavtl Oepuokpaoiac aywyou

* Kataotaon aveplotnpo: SUadLKO Vs
araplOunon

| 22°C :- ; 40°F|

e Units, tags, meanings lost in translation
e Room temp vs duct temp confusion
e Fan status: binary vs enum

STANDI

Units, tags, meanings lost in translation
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e Buropeznfnien ArrotUXLEC ALaKUBEPVNONG & TupAa Znpeia

N F XT Black Sea Basin

* Aev uTtAPXEL OXEOLO EVOWHATWONC =
ETILKAAUTITOMEVN TtpOCBaon

Q
o 9
7
* Aouvennc ovopooia - APl pe opaipata '
gvepyornoinong '

* > NUOOLOAOYLKA KEVAL = LN
rniopokoAouvBoupevec (wWVEC




Interreg [N oounce™ yuon
N EXT Black Sea Basin

Mpotuna KuBepvoaodaleiog yia Eéunva Ktipla

STEP2CleanPLAN

* [EC 62443: Mpooeyylon kUkAou {wnc BAS

* NIST CSF: Avayvwplon, mpootaola,
aviyvevon...

SO 27001: Awaxeiplon InfoSec yia Alaxeiplon
[MAnpodoplwv

* BACnet/SC: AodaAnc kpumntoypadpnuevn
ETILKOLVWVLAL

Interreg NEXT Black Sea Basin Programme is co-financed by the European Union under the Neighbourhood, Development and International Cooperation Instrument (NDICI) and by the

ar ~ating cotintriec: Armenia Billearia Gearcgia Greece Moldova Romanis rkive and Llkraine
participating countries: Armenia, »_‘LA|'E£L1' a, Georgla, Greece, Mo dova, Romania, Turkiye and Ukraine.
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interreg [l e Inuactoloyika MAaiocwa yia tn AtakuBépvnon
N EXT Black Sea Basin

*Brick Schema & Haystack = npooBaon +
EAEYXOC

* Yrtootnpen yia emikupwon RBAC + API

* >nUocLoAOYLKN akepalotnta - Aoyodoaoia
OUOTNALLOTOC
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the European Union ZXEslaGuéq ulaq acd)aAooq apXIIEKTOVI.Kr'IC BAS

interreg
N EXT Black Sea Basin

STEP2CleanPLAN

* Tunuatomnoinon pe VLAN, firewalls, RBAC | .8 #
* KOKAOC {WNC EVNUEPWONC KWOLKOL KLl SRR el BTN

KpuTttoypadnuévn kataypadn 5 el oo i ST R
* Xpnon ¢Atpopilopatog mTPWITOKOANOU OTLG : T =iamAs & neE@AmY

2%, T S s

AKPEG | B S S -

T

L

Interreg NEXT Black Sea Basin Programme is co-financed by the European Union under the Neighbourhood, Development and International Cooperation Instrument (NDICI) and by the

participating countries: Armenia, Bulgaria, Georgia, Greece, Moldova, Romania, Turkiye and Ukraine
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nterreg
N E XT Black Sea Basin

* Texvoloyla vs ALOXELPLOTNG = TIEPLOPLOUEVDL
Slkollwpatol

* AtabpopEC eAeyyou, apyxeia kataypadnc,
LyvnAaolpotnta

* Ta NIST, ISO, IEC untootnpilouv npotuna
POAWV
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e OVTLULETWTIILON OV pBavrwv

*|DS, SIEM, avaAvon kataypoadnc os
nepBaiiov FM

* MapakoAovBnon cupunepLPopAC CUCKEVL WV
edge

* Eyxelpldla avTIMETWTILONCG TEPLOTATIKWY KOl
OQOKNOELG ETLTPATTE(LAC XPNONC
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interreg [ St v NaAawotepa Zuotnpota: Kivbuvocg & Zuykpatnon
NEXT Black Sea Basin

* TUNOTOTIOLNON, OITOMOVWON, VEDUPEC
OLATPAPLOUATOC

* AvapaBuion xaptn nopetac + xaptng
Beppotnrtac kKivduvou

* KANPOVOULKO # QLYyVONUEVO
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interreg [ &t v Acdalela peow Zxedbloopnov & Wnohiaka Aiduvpa
NEXT Black Sea Basin

* MovteAomoinon, doKLun, mpooopolwon Powv
epyaocioc aodpaleiog

* EVOWHATWON OKEPALOTNTOC ETIKETAC KoL
BAOLKWV YPOUUWY CUUTIEPLPOPOLC

\3 Physical Asset

* Ektaidsvon opadwyv e YVWOELC @

NPOOOHOLWONG User Interface Data Collection
Digital Twin Systems

Architecture :

Diagram

Data Processing Digital Model
and Analytics
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Iﬁt@ﬂ"@g - the European Union zuvexr'lg npoaapuovr'] & AlaKUBépann
NEXT Black Sea Basin

* TOKTLKN EVNUEPWON, TTapakoAouBnon Ko
ETIOVEKTIOLOEV O N TIOALTLKWV

*EAeyx0OC QAmOTUXLWV HETA TO CUMBAV

* Avavewaon oXeOLaooU YLOL VEEC ATIELAEC
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JUMUIEPaopO: ZXEOLOOMOC yia AvOeKTiKOTNTO

¥ e od =l Y =] P . Y A BB
— 1 =100 laanl) AN

5 J i B 73 Lol | b= - eENh
va | S | e I e 4R BN Dees ¥ % B

* Aopalela - amodoon + CUVEXELD

* ALOAELTOU pYLIKOTNTO = cadnveLa +
ouvinpnoLuoTNTA

* KuBepvnote pe SlopatikotnNTa, OXL HUE
ouvovOUAsv




Interreg BRI Sumsd® yon
N EXT Black Sea Basin

[MPOTPOTEC YLOL OTOXOLOMO

STEP2CleanPLAN

* [Molol KivouvoLl urtapxouv AOyw TNEG KOLKNG
gvOuypApULONC TTPWTOKOAAOU;

* Mwc¢ pmopet n opada cac va vrtootnpiéel to RBAC kot
TNV TUNMOTOTIOLNON;

Moo mpotepaloTNTA avolBaBuLonc nPeEmeL va
OVTLOTOLYXLOTEL IPWTOL;

Interreg NEXT Black Sea Basin Programme is co-financed by the European Union under the Neighbourhood, Development and International Cooperation Instrument (NDICI) and by the
participating countries: Armenia, Bulgaria, Georgia, Greece, Moldova, Romania, Turkiye and Ukraine.
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* [NaAalo - Tunuoatomoinon VLAN

* EvOLapeoo: TTUAEC PLATPOU TIPWTOKOAAOU

* MeAAoV: KpuTtTOYpAPNUEVA, ONUACLOAOYLKA
Stdvpua
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STEP2CleanPLAN

*2ApwWOoN KoL aviyvevuon omeiwyv

* Evnuepwon & eyypado

* Ektaidgvon kal emaveéetaon opadwy

* AvaBewpnon MOALTLKNC MLETA TO cUMB AV

Interreg NEXT Black Sea Basin Programme is co-financed by the European Union under the Neighbourhood, Development and International Cooperation Instrument (NDICI) and by the

participating countries: Armenia, Bulgaria, Georgia, Greece, Moldova, Romania, Turkiye and Ukraine.
. E ! ‘
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Interreg NEXT Black Sea Basin Programme is co-financed by the European Union under the Neighbourhood, Development and International Cooperation Instrument (NDICI) and by the
participating countries: Armenia, Bulgaria, Georgia, Greece, Moldova, Romania, Turkiye and Ukraine.
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STEP2CleanPlan COOPERATION FOR SUSTAINABLE ENERGY AND
CLIMATE ACTIONS PLANNING AND MONITORING
IN BSB

STEP2CleanPlan BSB00004

Evotnta 2: Buwowun Aotikn Kwvntkotnta
Kol Evepyelakn Antodoon

Yrnioevotnta 202: Evepyelwakn Amodoon
OTLC AOTIKEC YTTOOOLEC

202 I: Avaluon Asgbopevwy, Eviomiopocg
2PoApATWY & Evowpatwon

| |

To mpdypappa Interreg NEXT yLa tn Aekavn tng Maupng ©alacoag cuyxpnuatodoteital anod tnv Eupwmnaikn Evwon oto mAaiolo tou Mnxaviopou lettoviag, Avamtuéng kat Atebvoug Zuvepyaotag (NDICI) kat amo
TLG CUPMPETEXOUOEG XWPEG: Appevia, Boulyapia, Mewpyla, EMMada, MoAdaBia, Poupavia, Toupkia kat Oukpavia.
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Interreg NEXT Black Sea Basin Programme is co-financed by the European Union under the Neighbourhood, Development and International Cooperation Instrument (NDICI) and by the
participating countries: Armenia, Bulgaria, Georgia, Greece, Moldova, Romania, Turkiye and Ukraine.
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STEP2CleanPLAN

* Metatpemel Ta akatepyoota dedopeva o TANPOPOPLEC
* BEATLWVEL TNV EVEPYELA, TNV AVECH, TOV XPOVO AELTOUPYLOC
* YItootnpilel Tov pakpompoBecopo oxedLtaouo anodoonc

Interreg NEXT Black Sea Basin Programme is co-financed by the European Union under the Neighbourhood, Development and International Cooperation Instrument (NDICI) and by the

nA

participating countries: Armenia, Bulgaria, Georgia, Greece, Moldova, Romania, Turkiye and Ukraine.
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e Kataypadn: tormikn N cloud

* APl, middleware, amoBnkevon

* [1lvakeC EAEYXOU KOl OLVOAUTLKA OTOLXELOL P
dedopevwy
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Energy Performance

* Energy Use Intensity (EUI)
« kWh/m?/year

« Benchmark vs. Design

Occupancy & Usage

« Zone Occupancy
* Occupant Density
« Schedule Alignment

Comfort Metrics

« Temperature
e CO2 Levels
 Humidity

* Occupant Satisfaction

GHG & Sustainability

* GHG Emissions
« Renewable Ratio

e Carbon Intensity

Mowot eivat ot KPI ota E€untva Ktipla;

Operational Uptime

« System Availability
* Runtime Hours

* Fault Frequency
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< upvance Project Management Snapshot v @
gy DA v | g Profects v | gy Currency . Budget Deviation
" Jan 2022 - Aow 2024 *° ) ' CHF

* >adrVveLa EVOVTL TTOAUTIAOKOTNTOC e 111% 78% 70%

Resource Utilization

Allocate Days vs Flarmed Days 1,000000 ZOO0,0(JO _))OOG,OUU
A

ctual vs Planned

SHarned Budge! 28,000,000 Planned vs Baseline Actual vs Baseline

e TunpaTomolnon xpnotwv: FM vs admi = s M

' 22,000,000

700 700 700 700 00 700
4 4 4 I i Avaliable Budget & 007,000 WBS Element Actual Plan PlAa:“\::l Pl:;uv:l
* AOVLK LOL KLVNTOL EVOLVTL UTTOAOVYLOT
Latest 3 WBS Changes Production of booklet L., 270,000 280,000 10,000
WAS El Change Ca 3 ax
‘ ysloe o Ship to affiliate 310,000 300,000 10,000 103%
Deliver Drug ta Site Budget
Eed m s Prodaction, OC and stebifty ... cMC Production of country spe... 220,000 200,000 20.000 11056
o o o 2024 US IND amendment finalizat Regulatoey
Purchasing Plan and Long Term Planning

Resource Utilization
Allocated Days by Top 5 WBS

20 5 2 8,000,000 2 ::?(() 3'4” 0

Number of POs Total an

Top 5 WES With More Expenddures

Long Term Planning
Producticn. GC and sta.. 30,000 2025 25,000,000
. " A
Deliver Drug to Site l 10.00C 2026 25,000,000
2027 30,000,000

Ship to afilate - 2,000

Production of bookiet label . 3,000

Rookled preparation I 2,000

Interreg NEXT Black Sea Basin Programme is co-financed by the European Union under the Neighbourhood, Development and International Cooperation Instrument (NDICI) and by the
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EXPECTED ACTUAL
 Evtomilel amokAlon amodoonc | p—
* JUYKPLVEL TNV OVOUEVOLLEVN UE TNV | | \
MPOYUOTLIKA AELTOUpYLA 4 W
* EMlonpaivel ommatdAn evepyetac n PAAPN \ @ | '
Gt ©

e Performance e Performance devia-
deviation * Increased energy use
o System fault
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At Co-funded by

the European Union

Torot kavovwyv FDD

@ Static rules
7N\ | (ifX>Y..)
Pattern-based

(e.g. chiller curves)

\.

[ o
0, O © | Al-based

o--( )--0 :
o I b (ML anomaly detection)
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* AvwpuaAio ooOntnpo €vavtl mpoBARUATOC

eéomAlopou
* Mapakapn eAEYXOU EVOVTL TPAYUOTLKOU Work Process e
’ in work process
odaApOTOC |
* Apxela evapénc Asttoupyloc wc avodopa == 'f-)@ Cause Mapping
o
-)i_ _)lE —‘ _—_s luti
-“l ¢ “| "|:——T__
the “problem” - 1
A solution is a Impact to the Goals

change in your
work process
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N EXT Black Sea Basin
Traditional

Fix on failure Alert before
breakdown

>

Condition-based servicing
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Pogc epyaoiac tov Bacilovtol o dedopeva

e Ticketing and
Work Order escalation paths

e Cross-system
it integration

Auto-logging Q

to CMMS 0
O

e Auto-logging




interreg - e Evropean UnoT g {011 TOL fewypadika Zuotnupota MAnpodoplwv (GIS) os
Aopnuévo Mepifaiiov;

N E XT Black Sea Basin

Geospatial layering
of assets

Environmental +
building data fusion

Used in city planning
+ facility strategy
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R GIS otov E¢unvo Zxedlaopo Ktipiwv

interreg
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STEP2CleanPLAN

e Xpnon xaptwyv, tpoofoacn otnv nAtakn
EVEPYELA, avOeKTIKOTNTA

*>UVOEEL TA ULKPOOESOEVA UE TNV LOKPO-
KALLLOLKOL

*>uvOEel ywpoTtatla, EVEpPYELO, avoKalvion

Interreg NEXT Black Sea Basin Programme is co-financed by the European Union under the Neighbourhood, Development and International Cooperation Instrument (NDICI) and by the

participating countries: Armenia, Bulgaria, Georgia, Greece, Moldova, Romania, Turkiye and Ukraine



Interreg [ e 0 Tewypadkd Zuctipara MAnpodopuiv (GIS) kat lodtnta,
NEXT Black Sea Basin Apdon Vla 1O KA(I.la

STEP2CleanPLAN

Real World GIS Layers Data
*[MpooBaon oe PU&n/aepLopnd ava mepLoxn l
* >TOXEUON OE UTTOEEUTINPETOVULEVEC TIEPLOXEC
yla avoBadpuion
* YItootnpén moAttikwyv dikatnc petaBoonc

il EEl
o e wm T ,'". “
; ..mm,ww .

) DS ENADP SR I

FENERR

Interreg NEXT Black Sea Basin Programme is co-financed by the European Union under the Neighbourhood, Development and International Cooperation Instrument (NDICI) and by the

participating countries: Armenia, Bulgaria, Georgia, Greece, Moldova, Romania, Turkiye and Ukraine.
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- '
* Ta aAVOAUTLKA OTOLXELO TIPOAYOUV TNV

gTolpotnta yio ZEB

* FDD kot GIS = o €€umvec emevoUOELC

*H Pndlakn + xwpkn oAokANpwaon gival To
Lt ==

Fault Detection

GIS Integration (

Analytics

)



iterrey N the European Union
NEXT siack sea Basin EpWTNOELS AVOOTOXAOHOU

STEP2CleanPLAN

*Nola por 6edopevwy glval TILO XPNOLLLN GTNV TEPLOXN OQC;
* [MwC aAVTIMETWTIL(ETOL N aviXveEVON OPAAUATWY OTO
nepBailov ocac;

4

Interreg NEXT Black Sea Basin Programme is co-financed by the European Union under the Neighbourhood, Development and International Cooperation Instrument (NDICI) and by the
participating countries: Armenia, Bulgaria, Georgia, Greece, Moldova, Romania, Turkiye and Ukraine.
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nefueren "Evowpdtwon GIS + BIM: Ktiplo og MNepidpépela
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STEP2CleanPLAN

* [ewypadLko Zuotnua NAnpodoplwyv (GIS):
XwpobBetnon, mpoofacn o€ NALOKN EVEPYELQ,
eTILKAAU P ELC KOLVNC WPEAELOC

* BIM: povtelomoinon oe eninmedo otoLxelov

* Mall: KUKAOC LwNc + Ywplkn arodoon
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Glasgow City - Areas of High Deprivation/ Fuel Poverty

Datazone Statistics
+- I i 5IMD anc Fuel Paverty (59 2onas)
[T in SIMD, not in Fuol Povarty {190 zonos)
Net in SIMD. in Fuel Poverty {10 zones)
Not in SIMD of Fuel Foverty (362 2ones)

/4 Proposed District Healting Zones

* YKOTELWVOTEPEC {WVEC: KTipla uPnAng
EVEPYELAKNC EVTAONC

* EMLONOvVoN TIEPLOXWV TIPOTEPALOTNTOC VIO
avakaoivion

*Ytootnplén oToXwv LoOTNTAG KOl KALLOTLKNG
aAAaync

@ GHA Stock

Registered Social Landlerds

@ rPrmary Substations
— 11kv cable
Dwellings per Square KM

0- 1868

| 1889 - 3736
[ 7] 3737- 5604
P 5605 - 7472
P 7473 - ca40
B o:41 - 11208
B 11209 - 13076
B 1:077 - 14344
B 1104 - 18812
[ RECIERREE

\ I Glasgow City Boundary

Notes
I EIMD - 200 0 the SMD 2012 15%
Maont Depevad
i Fudd Povermy’ = 20nes with 2500,
propartias in fuel poerty bavad on Dxzeclan daty

Prapered Hy: Cnedosd By Prigaced On!

GS 20/02/2014

L T B e e ]

Fagroduced Sy parrsaiion of Crinance Zurvey on Deda¥ of SN0, ‘:J SP E N E RGY
© Crman o and dutabos 7t 108, K4 g e NETWORKS
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STEP2CleanPLAN

e Xaptnc npooBoaonc o Puén + kivbuvoc Bepuotntog
aVvaA YELTOVLA

* >TOXEUMEVEC BepLKEC vNoldeC LE TpoTEPALOTNTA
avakoivionc

Y5 7 | @B HeatRisk
) Cooling Access

Interreg NEXT Black Sea Basin Programme is co-financed by the European Union under the Neighbourhood, Development and International Cooperation Instrument (NDICI) and by the
participating countries: Armenia, Bulgaria, Georgia, Greece, Moldova, Romania, Turkiye and Ukraine.
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Avaduopevo {ntnua: AtakuBEpvnon dedopeEvwy oe

€EUTIVEC TIOAELC

*Noloc katexel ta Sedopeva atodOntTnpwv oe
dSnuoola KTipLa,

* [Mw¢ avwvupoTmoLelTal, amobnkeveTal,
ETIOLVOLXPNOLLLOTTOLELTALL;

* Tal MAaioLa TTOALTIKAC VOTEPOUV OE OXEON UE
TNV TEXVOAOYLKN LKavOTNnTO
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Interreg NEXT Black Sea Basin Programme is co-financed by the European Union under the Neighbourhood, Development and International Cooperation Instrument (NDICI) and by the
participating countries: Armenia, Bulgaria, Georgia, Greece, Moldova, Romania, Turkiye and Ukraine.
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