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EXECUTIVE SUMMARY

The document presents the current status of the implementation of the
ECLIPSE Common European Reference Model (CERF), together with a
summary of its foundations and main characteristics ,as partofit sopen -

source development plan.

A step -by -step roadmap for the creation of the CERF has been defined
with detailed information from its initial definition and objectives up to

its maintenance, replication, and beyond. Each step in the roadmap is

linked to the corresponding Task or Work P ackage where it will be
fulfilled.
Three software foundations from other projects and open -source

organisations have been appointed as potential interoperable
connectors that will ease the integration of existing components into the

CERF. These connectors are the Generic Adapter (GA) from | nterConnect
project [1] the EDDIE connector from OneNet [2]/EDDIE [3], and the
Eclipse Semantic Modelling Framework (ESMF) from the Eclipse
Foundation [4].

In order to define the governance scheme of the CERF, the analysis of
this aspect is performed for two of the main European Data Spaces

initiatives (IDSA  [5], Gaia-X [6]) and two Horizon Europe projects
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(Enershare [7], SYNERGIES [8]). Both their structure and their incentive
mechanisms are studied and, in the case of the two projects, the analysis
tries to align them with the IDSA governance framework in order to

extract a standardised schema that can be applied to the CERF.

All 13 demo pilots have been studied in order to define a tailored

o[ LjO0dzUQ] Qdzwt ¢ dzs OLjOdzt dzs [ | | Ljs ©®Quw dzLjgU Qb
identified stakeholders, engagement activities, risks and mitigations in

order to achieve their active involvement in the project with regards to

the CE RF.

The current status of the architecture of the CERF is briefly presented,
where the main components and interfaces are described. From these
interfaces, a subset of them is selected and generic APIs defined for the
facilitation of the exchange of data through them. Moreover, the first
prototype of the ECLIPSE user application is presented, detailing its

functionalities and user interface.

Finally, the first version of the pilot implementation is presented for each

demo site. In each case, an overview of their development plan is
described, followed by the identified data spaces and data sources,
energy services, and end user applications to be either fully

implemented or adapted and integrated into the CERF.

COPYRIGHT STATEMENT

The work described in this document has been conducted within the

ECLIPSE project. This document reflects only the ECLIPSE Consortium
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are not to be disclosed externally without prior written consent from the
ECLIPSE Partners.

Each ECLIPSE Partner may use this document in conformity with the

ECLIPSE Consortium Grant Agreement provisions.



ECLIPSE DIGITAL D4.1 - ECLIPSE CERF for Energy Saving applications_V1

@

INDEX

1. INTRODUCTION oo ermee et mmme e e e e e e e e mmmnmm e ans 17
1.1 PURPOSE OF THE DOCUMENT. ...t ttitttteteitittttittttatstasa e s e s e e e e e e e e e e e et e eeeeeeeesesesssbebs b s e e e e e e e e e aaeaaaaaaaaeas 17
1.2. SCOPE OF THE DOCUMENT ¢t tttttetttte ittt ettt e e e e e e s e e et e e e e et e e e e e a4 o4 b b bbb e ettt e e e e e e e e e e e aaannnbbsneereeeeeeas 17
1.3. STRUCTURE OF THE DOCUNMENT. ...ttt e e e e e e eeeete et eeeeeesesss st s s s e e s e e e e e e e e e e e e e aeeeeesnsnennnennnnnes 19

2. ECLIPSE CERF OPEN -SOURCE DEVELOPMENT PLAN ....ccociiiviiieenn. 20.
2.1. ROADMAP FOR THE CREATION OB R . .......ciii ittt e e e e e e e e e e e e e e e e e e e aeaeeeeannnnnnns 20
2.2. SOFTWARE FOUNDATIONS. .1ttt e e e e e e e e e e e et et et et eeeans s ss s s e s e e 1o e e e e e e e e aeeeeeeeeessseeenbnnnnnnns 25

2.2.1. InterConnect GeneriC AdaPLer (GA).....oco i e e e e e e 26
2.2.2. =YD | = @] o] L= ol /o A USROS 29
2.2.3. Eclipse Foundation Semantic Modelling Framework (ESME)...........ccoveiiiniiiieeiiiiiieeee 31
2.2.4. Comparative analysis and mapping to HLUCs and pilotS...........ccooo oo eeeeveieieveie, 36
2.3. (GOVERNANCE SCHEME. ...ttt e e e e e e e e e e et e et ee et e e e e e aae b oo a4 4o 4o 4o e e e e e e e e e eeeeeeebsbnbbbb bbb e as 44
2.3.1. IDSA Governance FrameWorK OVEIVIBW. .........uuuuiriieeeeeeereeieaeiieiieereeeaeeessssasssneeseeeeeeaaeaeaeas 44
2.3.1.1. FUNCLIONAl GOVEINANCE LAYEES ....ciiiiiieiiiei ettt ettt et et e e e s b e e e et e ea 45
2.3.1.2. INCENEIVE MECNANISIMS. ....eiiiiiiiiiei ettt e e e e ettt e e e e e ettt aaaeeeeassrbeeeeeeeaasnseeeeeas a7
2.3.2. (=T GO PPPPPPPR a7
2.3.2.1. Alignment with the IDSA GOvernance FrameEWALK............coiiiuirieeeariiiiiiiee e e e e e e 48
2.3.2.2. INCENTIVE MECNANISIMIS. ...ttt ettt e e e et e e e e e e e ettt e e e e e e nnnneeaeas 50
2.3.3. Mapping exercise of few dataspaces t0 IDSA .......cooiiiiiiiiiii s 51
2.3.3.1. 1= S T U= TP EEPPTUPUPRPRT 51
2.3.3.1.1. Alignment with the IDSA Governance FrameWOIK. ...........couiiuiiiieieeiiiiiiiee e e e 51
2.3.3.1.2.  INCENLIVE MECNANISIMS ... .. ittt e ettt e e e e ettt e e e e e s e e bt e e e e e e e nnnreeeeas 55
2.3.3.2. SYNERGIES . ...ttt b bt nan bbb pnpnrn e 55
2.3.3.2.1. Alignment with the IDSA Governance FrameWOIK. ..........cooiiuiiiiaiiaiiiiiiiee e 56
2.3.3.2.2.  INCENLIVE MECNANISIMS ... .. ittt e e e ettt e e e e et e e e e e s eaa bt e e e e e e e annnrneeeas 60

2.4, STAKEHOLDERENGAGEMENT PLAN. 111ttt ittt ettt et e e e e e e skttt et et e e e e e e e s e et e e e e e e e naa s s neee s 60
2.4.1. DEMO HL (FTANCE). ..t itteeee ettt ettt ettt e sttt e e ettt e e e sttt e e s e nnt e e e s anbn e e e s nnnneeead 6l
2.4.1.1. Stakeholder identification and value PropOSItIONL.........ocuueiiiiiiiiiiie e 61
2.4.1.2. {GF1SK2Ft RSNAQ .Sy L3S Y. Syl LI by 62
2.4.1.3. Risk considerations and mitigation MEASUIES. ........ccccuiiiiiiiiiee et 63
2.4.2. DEIMO H2 (AUSEIIA). .-ttt ettt e ettt et e e e e e e e et nbb s b et e eeeaeaaaeee e e nnnbenneees 64
2.4.2.1. Stakeholder identification and value PropOSItIONL........oocuueiiiiie e 65
2422, {GF1SK2ft RSNEQ .Sy 338 Y. Syl . . LI by, 65

2.4.2.3. Risk considerations and mitigation MEASUIES. ...........cooiiiiiiiiee i et e e e e 67



ECLIPSE DIGITAL D4.1 - ECLIPSE CERF for Energy Saving applications_V1

2.4.3.

2.4.3.1.
2.4.3.2.
2.4.3.3.

2.4.4.

24.4.1.
2.4.4.2.
2.4.43.

2.4.5.

2.45.1.
2.45.2.
2.45.3.

2.4.6.

2.4.6.1.
2.4.6.2.
2.4.6.3.

2.4.7.

2.4.7.1.
2.4.7.2.
2.4.7.3.

2.4.8.

2.4.8.1.
2.4.8.2.
2.4.8.3.

2.4.9.

2.4.9.1.
2.4.9.2.
2.4.9.3.

2.4.10.

2.4.10.1.
2.4.10.2.
2.4.10.3.

2.4.11.

24.11.1.
2.4.11.2.
2.4.11.3.

2.4.12.

2.4.12.1.
2.4.12.2.
2.412.3.

2.4.13.

2.4.13.1.

(&)

DEMO H3 (SPAIN)...uuttteeieieeee e e e e s et e e e e e e e e e s e s st eeeeeeeaeeesasasntasasereeaeaeaeaessssansrnrnrnreeeeed 68
Stakeholder identification and value PropOSItION............oeiiiiiiiiiieieee e e e e 68
{GF1SK2Ft RSNARQ .Sy AL IS Y. Syl LI by 69
Risk considerations and mMitigation MEASUIES..........ccuuiiiiiiieiriii et 70

(D CT o7 ST U] o T T - OSSR 71
Stakeholder identification and value PropOSITIONL.........cciiiiiiiiii et 71
{GF1SK2Et RSNARQ .Sy AL IASY. Syl LI Ly 42
Risk considerations and mMitigation MEASUIES.........cccuuiiiiriieiriie e 73

(DT Lo IR ST (5] (oY= o = TS 73
Stakeholder identification and value PropPOSITIONL.........cciiiiiiiiiii et 74
{GF1S8SK2t RENEQ .Sy 3L ASY. Sy 0. LI L.y e 14
Risk considerations and mMitigation MEASUIES.........cccuuiiiiirieiiiiie et 75

DEIMO HB (CYPIUS). e eeeteeeeeiittet ettt s ettt e a4ttt e e ettt e e s e sttt e e s anbbb e e e s ansneee s 76
Stakeholder identification and value PropOSITIONL.........cciiiiiiiiiie e 76
{GF18SK2t RENEQ .Sy A LASY. Sy 0. LI Ly X7
Risk considerations and mitigation MEASUIES..........ccuuieiiiiieieiie e eiee e et saee e e snbee e e e neeas 77

DEMO H7 (GIEECE) ... eeeeie ittt ettt e e bt e e e s bt e e e ekt b e e e e e e abb et e e e e nibeeeeeen 78
Stakeholder identification and value PropPOSITIONL.........cciiiiiiiiiie i 79
{GF1SK2t RSNEQ .Sy 3 L3S Y8yl LI Ly 9
Risk considerations and mitigation MEASUIES. ........ccccuiiiiiiiieee et 80

DEMO H8 (SWEUEIN). ...ttt ettt ettt e e e bbbt e e e et e e et e e e e e 81
Stakeholder identification and value PropOSItIONL............eiiiiiiiiiiiieieaeiiiii e 81
{0 1SK2ft RENEQ .Sy AL IS Y. Sy b LI by 82
Risk considerations and mitigation MEASUIES. ........cccouiiiiiiiieee it 83

DEMO #9 (POTTUGALY ... ettt 83
Stakeholder identification and value PropPOSItIONL............eiiiiiiiiiiiieieeei it e e 84
{0 1SK2ft RENEQ .Sy AL IS Y Syl LI by 84
Risk considerations and mitigation MEASUIES. ........ccccuiiuiiiiieee et 85

[D1=T o (O (O (o= 1= ) PP PTPPPRI 86
Stakeholder identification and value PropOSItIONL.........oiuueiiiiieiieieiee e 86
{GF1SK2f RENEQ .Sy AL ASY. Sy 0. LI by 86
Risk considerations and mitigation MEASUIES..........ccuuiiiiiiieiiiiie et 87

Demo #11 (Czech RePUBIIC).......coo i 88
Stakeholder identification and value PropOSItIONL.......c.oueeeiiiieiiieie et 88
{GF1S8SK2t RENBEQ .Sy AL ASY. Syl LI by 89
Risk considerations and mitigation MEASUIES..........ccuuiiiiiiieeniie et 20

DEmMO #12 (POIANG). ... ettt ettt e e e e e e e e e e Q0
Stakeholder identification and value PropOSITIONL.........coiiiriiiiiiie e 91
{GF18SK2t RENEQ .Sy AL ASY. Syl LI by 91
Risk considerations and mitigation MEASUIES............coiiiiiiiiiee et e e e e es 92

DEMO #13 (ROMENIA) . ....ceite ittt e e e e ettt e e e e e e e e e e bbbt e e e e e e e e e e s annbbbeeeeaaaaaaaaeas 93

Stakeholder identification and value PropOSItION.........ccuriiiiee i e 93



ECLIPSE DIGITAL D4.1 - ECLIPSE CERF for Energy Saving applications_V1

(o)

24132, {GF1SK2ft RSNEQ .Sy 338 Y. Syl . LI by, 93
2.4.13.3. Risk considerations and mMitigation MEASUIES.........cccuriiiiiiieriii e 94
2.4.14. Conclusions and horizontal engagement StrategieS..........coccvviirireeriiie e ee e, 95

3. DEVELOPMENT OF ECLIPSE CERF FOR ENERGY SAVING

APPLICATIONS VI L. eee et e s memmm e a8
3.1 LN 0] 51 Lo @ 98
3.2. N e 11 =] 1 =t 98

3.2.1. CERF architecture and iNtErfateS........uueiii i 99
3.2.2. APl interfaces implementatiQnl............ooiuuiiieiii e 101
3.2.2.1. DSO/Utilities AP (INTEITACE B)......veieiiiiieeeiii ettt e et e e e e e 101
3.2.2.2. HEMS AP (INTEITACE.F). o it e e e ettt e e e e e e et e e e e e e nnneeeeeas 103
3.2.2.3. Energy app AP (INTEITACE ) .....oii ettt e e e e e areeeean 104
3.3. ECLIPSESER APPLICATION. ..1tttttttieet st ittt e s e e s s s e e it e e e e e e s s e s bbb e e e e ra e e e e e e s s s sssbbbaeeeees 107
3.3.1. Identified FUNCHONAITIES..........oviiii e 107
3.3.2. L e o] (0] (011 0 1= PSP OO PP PPPRPPP 109
3.4, PLOT IMPLEMENTATIONEIELIPSEERFE. ...ttt 129
3.4.1. [T o gL I A (= U [ PP PUPUPRPSRRSTIN 130
3.4.1.1. PHOT OVEIVIEW......eiie et e e re e e s 130
3.4.1.2. Data Spaces and At SOUICES. .......coiriiiaiiiii ettt e e e et 132
3.4.1.3. ENEIQY SEIVICES. ..ottt ettt ekt e e ettt 137
3.4.14. ENd USEI @PPIICALIONS. ...ttt ettt e e e e e e e e e et e e e e e e an 142
3.4.2. DEMO H2 (AUSTIIA). ..t eeee ettt ettt ettt ettt e ettt e e e s bbbt e e s sttt e e e e s enbb e e e s anneneee s 145
3.4.2.1. PHOT OVEIVIEW......eiie et e st e e st e e e s s 145
3.4.2.2. Data Spaces and At SOUICES. ......ccoiriiiaiiii ettt e e et e e 148
3.4.2.3. ENEIQY SEIVICES. ...ttt e ettt oottt e e e e e ettt e e e e et e e e e e e e 151
3.4.24. ENG USEI @PPIICATIONS ....eeiiiiieieiit ettt e e e e et e e e ean 155
3.4.3. DEMO H3 (SPAIN). . etteeee ettt ettt ettt e ekttt e e e e sttt e e e st b e e e e e e anba e e e e e e e nbr e e e e e annaeeeeean 161
3.4.3.1. PHIOT OVEIVIEW. ..ttt a e ekt e sk e e et e e e neeennnee s 161
3.4.3.2. Data SPACES ANG HAA SOUICES. ....coiiueiiiiiee ettt e ettt e e ettt e e e e e e et e e e e e e e et e e e aeaeeeannbeeeeaeas 163
3.4.3.3. ENEIQY SEIVICES. ...ttt ettt oottt e e e oottt e e e oot e et e e e e e e e bbbt e e e e e e e bt e e e e e e e e e nnnreeeas 166
3.4.3.4. ENG USEI @PPIICATIONS ....ee ittt ettt ettt eaab e e et et e e e ean 169
3.4.4. DEMO HA (BUIGAIIA).....cce ettt ettt e ettt e e e e e e e e et e e e e e e e e e s 170
3.4.4.1. PHIOT OVEIVIEW. ..ttt ettt a e et e ek e e et e e et ee e e abeee s 170
3.4.4.2. Data SPACES ANG HAA SOUICES. ....coiiueiiiiiee ettt e ettt e e ettt e e e e e e et e e e e e e e et e e e aeaeeeannbeeeeaeas 171
3.4.4.3. ENEIQY SEIVICES. ..o titieitti ettt bbb e e e ettt 172
3.4.4.4. =0 To WU Y=Y =T o] o] [Tot= 1T o LS TR UOT ORI 174
3.4.5. DEMO #5 (SIOVENIA). ..ottt e e e e e e e e e e e e e e as 175
3.45.1. PHIOT OVEIVIEW.. ...ttt ettt e e e e e et e e ettt e e re e e nnnree s 175
3.4.5.2. Data SPACES ANU JATA SOUICES. .....cciuriiitie e i ittt e e e ettt e e e e e e e e e e s s et a e e e e e s st araaaeesssnbaneaeaeas 177

3.4.5.3. ENBIgY SEIVICES. .. ittt e ettt et e ettt e e e e e e e ettt et e e e e s et a et e e e e eaa st b e eaeaeeeesnsbeeeeeeeeaanntrnes 181



ECLIPSE DIGITAL D4.1 - ECLIPSE CERF for Energy Saving applications_V1

®)

3.4.5.4. ENd USEr @PPlICALIONS. ... et e e et e e e e s e e e e e e e e e e e s e e e e e e an 184
3.4.6. DEIMO HB (CYPIUS). e eneteeeeee ittt aee ettt ettt e e et e e et e e e e et e e e et e e e e e e 186
3.4.6.1. PO OVEIVIEWL. ...ttt ettt ettt e e nnn e ne e 186
3.4.6.2. Data SPaces and JAtB SOUICES. .......cciriiiiiiiie ettt e et e e e e e e e e 187
3.4.6.3. ENIQY SEIVICES. ..ottt ettt e e e e e e e e e e e e e s et e e e e e e e s st b a e e e e e e e sabeeeee e e e e aanrrees 189
3.4.6.4. ENG USET @PPIICATIONS ....eeiiiiieiiiit ettt e e e e e et e e e e e aan 192
3.4.7. DEMO H7 (GIEECE)....eeeiie ittt ettt e et e e e sttt e e e e e e e st e e e e anane e s 193
3.4.7.1. PHIOT OVEIVIEW.. ...ttt e e s e et e e ek e e ettt e e n e e e nnnre s 193
3.4.7.2. Data SPACES ANd dAtA SOUICES. .....cciuviiiii e e ittt e e e e e e e e e e e e s st e e e e e s st a e e e e e e s s abbneaeaeas 195
3.4.7.3. S =T 0 VST A [o PSSR 198
3.4.7.4. ENG USEI @PPIICATIONS ....ceiitiieiiiet ettt et e e s e e et e e e e e e ean 202
3.4.8. DT g aTo IR S I (5310 [T o 204
3.4.8.1. PHOT OVEIVIEW. ...ttt e e et s ke e et e e s ne e e nnnne s 204
3.4.8.2. Data SPaCeS ANd JAtA SOUICES. ... ..eeeiuieeeiiiie e ettt ettt e ettt e e et e e st e e e e e e e ataeeesnteeeeaaatreeeanseeeennees 206
3.4.8.3. ENEIQY SEIVICES. ..ottt etttk e ettt 208
3.4.8.4. oo WIS = Vo] o] oF= i o o L OSSR 210
3.4.9. DT g aTO IR I (0T (F o = ) U 211
3.4.9.1. PHIOT OVEIVIEWL. ...kttt ettt ae ettt et snne e ne e 211
3.4.9.2. Data SPaces and At SOUICES. .. ...ccoiriiieiiii ettt ettt et e e 213
3.4.9.3. ENEIQY SEIVICES. ..ottt ettt ekt e e ettt 217
3.4.94. ENd USEI @PPIICALIONS. ... . ettt ettt e e e e e e e e e et e e e e e e 221
3.4.10. DEMO HLO (CrOALIAY. ... veeeeeeiitie ettt et e et e e et e e e e e e e e annees 223
34001, POt OVEIVIEW....cciiiiiiiiiiie sttt ettt e e e e ettt e s e e et e e s r e e e e s 223
3.4.10.2. Data Spaces and Jat@ SOUICES. ........coiuurieiiiieiaaiet ettt ettt e et e e e e e s ann e e e atee e 225
3.4.10.3.  ENEIQY SEIVICES. ...eetiieiiiiitiie e e e e ettt e e e ettt e e a4 e skt et e et e a4 oo kbt e et e e e 4o a b bt et e e e e e e e b bbb et e e e e e nbbeeeeaaeeeaanna 231
3.4.10.4. ENd USEr @PPIICALIONS ....ceeiiitiiiiiiie ettt ekttt e e e ettt e e 235
3.4.11. Demo #11 (CZeCh REPUDIICY ...ttt 237
I S 1 (o] Y= YT T TSP PP PPPPPPI 237
3.4.11.2. Data SPACES ANd UALA SOUICES. ... ..eiiieeiiuiiiiiieaaee ettt et e e e st e e e e e e e e iaee e e e e e e s asbbere e e e e s aaannbreeeaesaane 239
Bi4.11.3. ENEIQY SEIVICES. ..eeetiieiiutttitee e e ettt e e e e ettt e e e e e s e bbbt et e e e e e e aht e et e e e e e annateeeeaee e e nbabbeeeeeeanbbeeeeaaaaeaannns 241
34114, ENd USEI @PPIICALIONS ....ceeiiitieiiiiie ettt ettt e et ekt at e s aab bt e et bt n et ean 246
3.4.12. DemMO #12 (POIAN). ...ttt e e e e e e e e e 250
I 2 S 1 (o] o V=T YT TP UPPPPP TP 250
3.4.12.2. Data SPaCeS ANd AAtA SOUICES. ... ..eeiieaiiiiiiiiaaaee ettt eea e e e ettt e e e e e e s aasaeeeeaeeaaasabeeeaaeaaaaannnreeeaeaaanns 252
34023, ENEIQY SEIVICES. . eii ittt ettt ettt e et ekt ettt e ettt e o e R R e e et e et e e e nnnn e 254
3.4.12. 4. EN USEE AQPPIICALIONS . ...eiiiiiiitiitee ettt e ettt e e e e ettt e e e e e e bbb et e e e e e e bbb bt e eeaeeeaannbbeeeeeesaannrneeeeas 256
3.4.13. DEmMO #13 (ROMENIA) . ... eeteiieiiittttee ettt e ettt e e e e e e e e e e e e e bbb e e e e e e e e e e s e e aaeannnbebeeeeeeas 258
3403 1. POt OVEIVIEW....cciiiiieiiiet ettt ettt e et e e e e e e e st e et et e et e e e n e e e as 258
3.4.13.2.  Data SPaCeS and Jat@ SOUICES. ......cieiiuiiieiiiiee ettt ettt et e e s ane e e et e nnnes 260
B e T T = o U= (0 VY=Y Y (o= OO E PP PPPPPPRRRP 262
3.4.13. 4. EN USEE AQPPIICALIONS . ..ceeiieiiitiiiee ettt e ettt e e e e ettt ee e e e e e s msee et e e e e e e nateeeeeaeeaaannsaneeeeeeaannsneeeenn 265

3.4.14. (o] o] g1 r= U oTo] 10T o o] 1= ] SRS 267



ECLIPSE DIGITAL D4.1 - ECLIPSE CERF for Energy Saving applications_V1

@)
4, CONCLUSIONS ettt e mmmnm et e et et et e e s mmnnnnsans 271
5. REFERENCES AND ACRONYMS ..ot emem e mmmnens 274
5.1. REFERENCES. ... ittt ieiit ettt e e e et e et e e ettt ee et e e et e e e tt e e e eta e e s e e e e ta e eesta e e esaneessanaesaneessnneeeen 274

5.2. ACRONYMS, 279



ECLIPSE DIGITAL D4.1 - ECLIPSE CERF for Energy Saving applications_V1

@

LIST OF FIGURES

HGUREL: INTERIONNECT SEMANTIC INTEROPERABILITY FRAMEWQRK ......uutrtiiiiteetieeenssianiiinnreeeesesesssessssssinnnneeeeens 27
RGURR: INTERIONNECTGENERIGDAPTERGA). ... ttttetiteteeeeieiiitistaeeteeeeeeeeeesaassssastssssaeaeaaeeesassaassassaneeereeaaaaessssannssnes 28
FGUREB: EDDIEBONNECTOR . ttettttttesteaseesteanueaneeaseeaseaseeaseeneeasesamesaseeneeaseeaseaseeaseeaseamseasseaseeeeaseesseaneeaneanneeneeanes 30
HGURHE: ECLIPSEOUNDATIONIODELLINERAMEWORKESME) ...ttt 32
FHGURE: ESMRVORKFLOW OVERVIEW. ... ctttittttttteetteetee e e e e sttt et e e e e e e e e s e s bbb e e et e e e e e e ae s s s ssbnn e e e e e e eeeeenenaned 34
HGURB: ECLIPSEERKERCHITECTURE AND INTERKBORBENT VERSIONL2)......ccoiiiiiiiiiees e 99
HGURE : ECLIPSESER APRLOGIN AND REGISTRATION FQRMS. ... iivuueeiiiniereteestiaeeetnsesesteesstaeeanneessnneesstnaeeennnaees 110
FHGURE: ECLIPSESER APPREGISTRATION MESSAGE . .. .. eettttttieieetettuseeetettstaaeaesssstaaaesssssnaaeessrstaaeesesrnaaaaees 111
HGURE: ECLIPSESER APRSUPPLY POINT REGISTRAMIDN . ....cetiitiiieeiitiite e e ettt e ettt e s et e e e e e 112
HGURELO: ECLIPSESER APRSUPPLY POINT REGISTRAMADN......ciiiieeeeeeeeeeeeeeeeeeieieieisats s s s e s e e e e e aeaeaeeeesesannnnnns 113
HGURE.1L:ECLIPSESER APPSVIART METER INFORMATLQON. .. ..euuuiitttneeestteeeaneeestnaeeeateessnneeestneeesnnaessnneessnaaeesnnaeses 114
HGUREL2: ECLIPSESER APRAPPLIANCHZ). ....ctieiiititte ettt ettt ettt ettt e et e e e e e e e e 115
HGUREL3: ECLIPSESER APRAPPLIANCHR). ... ctteiittitteeaaittte e e e ettt e e e ettt e ettt e e e e et e e e et e e e e st e e e e ennebe e e e e e neees 116
FHGURELA:ECLIPSESER APRAPPLIANCHS). ... ittt ittt e e eeeee ettt e e e e e e e e e e e e e e e e e e e et ea e s aaeseba b e e e e aaaaaeeeas 117
HGURES: ECLIPSESER APRCONSUMPTION MONITORING. .. cevtuueetrteeeeti i eesaeesttaeseateessaneeestneeesanaesssneessnaaeesnnaeees 118
HGURELG: ECLIPSESER APCELECTRICITY COST.uuuutetttttuteseeetattueeeseessusaseeesestanaaesseasaaaessestnnaaeaesestnaeeeensnnns 119
HGUREL7:ECLIPSESER AP@FLEXIBILITY NOTIFICATIQNS ...uuuteeteetttieeeeestateseeesestsnaeeeeessssasaessstnnaeeasssssnnaeeesennnns 120
HGURHES8: ECLIPSESER APPPOWER MODIFICATION AND REPORTNG ... cccuuueeiitneeeeueeerieeeetnaeesaneessneeesnaeasnnneeenes 121
HGURH9: ECLIPSESER AP@BILLING ADVICE AND REPORTING.....ccuuuiiiitiieiiteeiiieeeeiniesstiaeesstaesannesssnneeestnaeeennnees 122
HGURR0: ECLIPSESER APPENERGY OPTIMIZATION TIDS. . .ciiiiiiiiiie ittt 123
HGURR1:ECLIPSESER APPENERGY OPTIMIZATION TB)S. . .eiiiiiitiiie ettt e ettt ettt e e e 124
FHGURR2:ECLIPSESER APENOTIFICATIONE) ... ttttuttttttiieste s e e e eseeeeeeeteteeeeeeeaeastsssst s s seaeeeaaaaeeeeaeaaeeeeseennnnsnnnnes 125
HGURR3:ECLIPSESER APCNOTIFICATIONR) .ttt tuuutttttteeeeteeeeaeaaaaassttteeseeaeaaaeaasaasssntbsbeeeeaeaeeeaasaansnnbnsaeeeeeeeaens 126
FHGURR4:ECLIPSESER APRUSER PROFILE ... iiiiiittiieeesetitaeeeesesttseeeeestsssaeesaatansaaeaessssansaeesasssnnaasessssnaaaerees 127
HGURRS5: ECLIPSESER APPUSER SETTINED ... .eiiiieiiiiiiee ettt e sttt s ettt e e sttt e e e s e e e e e e e s s nneeeas 128
HGURR26: ECLIPSESER APPUSER SETTINGR ... iiiittteiieeeea e e e e e s ettt e e e e e e e e s sttt be e e e e e e e e e e e snnnnnbesaeeeeeeeaens 129
HGURR7:EDDIERAMEWORKVITHEND QUSTOMERPP .....coiiiiiititiiiieeaaeeeaeee e e ettt eeeeaee e e e e s aa b abeeeeeeeaaaeaaaannnnes 159
HGURR8: EDDIERAMEWORMVITHDATAMARKETPLABED ... .eeeiieiiiiieeeesaiieeeeeeeatieeeaesanteeeaesasesaeeeesnnseneeesannneeens 160
HGURR9: ARCHITECTUREIEMOAB (SPAIN ...eeetieeiitiie e ettt ettt ettt e e et e et e e e e et e e e e e st e e e e e nnees 163
HGURE0: MITIGATION OF GRID PROBLEMS USING END USER PARTICIRPATION. ......cocciiiiiiiiiiiiiiie e 201

HGURE31: PROUDAPP(AND UNDERLYING ARCHITEGTURE .....ttttttttiieeteeaaeaeaaaaasssittsseeeeaaaeaeeaasaaasnnsssseeeeeaaeaessanaanns 249



ECLIPSE DIGITAL D4.1 - ECLIPSE CERF for Energy Saving applications_V1

&

LIST OF TABLES

TABLEL: COMPARATIVE ANALYSIS OF SOFTWARE FOUNDATIONS. ¢ vvveettttesseeessteeeasseeesssesesssneesssneesssesssnsenesnneeans 36
TABLE2: MAPPING OF SOFTWARE FOUNDATIONEWE AND PILOT.S ...tututiiiaaeie e e e e e e ee e e et et eeeeeeessesbebsbneniian e s e e e e eaaaaaeasd 40
TABLE3: DEMO#1 (FRANCESTAKEHOLDERESIGAGEMENT PLAN. ...ccttttteeeiittiit e e e ettt e e e st e e st e e s et e e e e e anbae e e e e 62
TABLEA: DEMO#1 (FRANCERISK CONSIDERATIONS AND MITIGATION MEASURES......cciieieeieeeeeeeeeeeete e e 64
TABLES: DEMO#2 (AUSTRINSTAKEHOLDEESIGAGEMENT PLAN. ....0ttttutttuttiiissseeeeeeeeaeeeesasersessssssssnnnnnaaaaasasaaaaaaaeaees 66
TABLES: DEMO#2 (AUSTRIPRISK CONSIDERATIONS AND MITIGATION MEASURES. .....veteiteieiitieeeieeesteeessseeeanineassnneesd 67
TABLE7 : DEMO#3 (SPAIN STAKEHOLDEBESIGAGEMENT PLAN. ...t ttiuttitteesasitteeaeesiiteeeesasibsreesaensbseeeesasnsaeeeesannneeeesenesd 69
TABLES: DEMO#3 (SPAIN RISK CONSIDERATIONS AND MITIGATION MEASURES........cccvvvrriernriissssesesessaseeaesessssssesesennid O
TABLED: DEMO#4 (BULGARIPS TAKEHOLDEBESIGAGEMENT PLAN. ...ttt ittt eeeeeeeeeeeeeeeeeieaeeessassasss s s s e s e e e aeaeaeaeaeesaesennnnns 12
TABLELO: DEMO#4 (BULGARIPRISK CONSIDERATIONS AND MITIGATION MEASURES. ... vvtieittiieeieeeeanieeesnieeaasieeesneeaens 73
TABLEL1: DEMO#5 (S OVENIPSTAKEHOLDEBESIGAGEMENT PLAN ....ttiteiuteteasieeesauteeeanteeesnteeeaseeesnseeassseessseessneeeans 4
TABLEL2: DEMO#5 (S_.OVENIPRISK CONSIDERATIONS AND MITIGATION MEASURES ...uuuvuvutiiiiaaseeeeeeeeeeerererreeereenennnnns 75
TABLEL3: DEMO#6 (CYPRUBSTAKEHOLDEBESIGAGEMENT PLAN .....0tttutttetiisassseeeeeeaeeeeeesesessssssssssssnnnnaaaaasaaaaaaaaaaeees 77
TABLEL4: DEMO#6 (CYPRUERISK CONSIDERATIONS AND MITIGATION MEASURES . ....eettveeeteetesaeieeaeeeesnneeeanneeesnneeeeans 78
TABLELS: DEMO#7 (CREECESTAKEHOLDEBESIGAGEMENT PLAN ... .tttttetiaittete e sttt e s ettt e e st e e st e e e e enbne e e e 79
TABLELG: DEMO#7 (GREECERISK CONSIDERATIONS AND MITIGATION MEASURES. .....ccvvvivitieueiiiseeaeseseeeeaeeaaaaaeseenenn 80
TABLEL7: DEMO#8 (SVEDENSTAKEHOLDEBESIGAGEMENT PLAN. ...ttt tttteeeeeeeeeeeeeeeeeieteeeaasasase s s s e s e e e aeaeaaaeseasasasnsnnns 82
TABLEL8: DEMO#8 (SNVEDENRISK CONSIDERATIONS AND MITIGATION MEASURES.......uvvvieiiiitiiee e et e et 83
TABLEL9: DEMO#9 (PORTUGALSTAKEHOLDEBESIGAGEMENT PLAN. ....ettiuitiiteiiitieeeeeaaniieeeesanbeee e s et eeeesannnneeeeeannneas 84
TABLE20: DEMO#9 (PORTUGALRISK CONSIDERATIONS AND MITIGATION MEASURES.......cvviiiiiieieiiiiieeeseeeeeeaaaeeaeaaeens 85
TABLE21: DEMO#10(CQROATIASTAKEHOLDERESIGAGEMENT PLAN. ....etitiiiteiitttettttiasassesesaaaaaeaaaaaaaseeeeseessnsnsnnnnnnnnnnnes 87
TABLE22: DEMO#10(CROATIARISK CONSIDERATIONS AND MITIGATION MEASURES.......cvviieeiiiieieee et e e et e e 88
TABLE23: DEMO#11(CZECHREPUBLIICSTAKEHOLDEBESIGAGEMENT PLAN . ....etieiiitiiteeeiittieeeeeasnteeeeeaantieeeesanbeeeeeeaennneas 89
TABLE24: DEMO#11(CZECHREPUBLIRISK CONSIDERATIONS AND MITIGATION MEASURES ...cciitieeiiiiiaiiiiiieeeeeeee e Q0
TABLE25: DEMO#12 (POLAND STAKEHOLDEBESIGAGEMENT PLAN ....tttttteeeeeesaaiiitittttteeeeeeaeaeaaasannnnsbeseeeeeeeeaeeesesannnnes 92
TABLE26: DEMO#12(POLANDRISK CONSIDERATIONS AND MITIGATION MEASURES -...ceetitiiieeeessitiieeeesiieeeeessnineeeannns 93
TABLE27: DEMO#13(ROMANIA STAKEHOLDEBESIGAGEMENT PLAN ... utttitetitieieeesatieeeeesanieeeeessnteeeeesansseeeessnneneeeens 94
TABLE28: DEMO#13(ROMANIA RISK CONSIDERATIONS AND MITIGATION MEASURES.......iiitiiiiiniiieeeeeeeea e eeiiiieeeeens 95
TABLE29: DSQONTERFACE ENDPOIFROMNTERONNECD SO .....eeveiiiiiieeeiei ittt e e e et eee e e e e e e e e e senneees 102
TABLE30: UTILITIES INTERFACE ADDITIONAL ENDPOINTS ...ttt eeeeseeeaeaeaeeeeeeteeeeeaeesssnnnnnnsnaaaaaaaaaaaaaeeeeeseemnmemnnes 103
TABLE3L:HEMSNTERFACE ENDPOINTS. .. tttutuuuuuuuaasesaseeeaeeeaeeeetereeeeeeeesesennsnnsnaaaaaaaaaaaaaeeeteeerenesssssnnsnsnnnnnnnnnanans 104
TABLE32:ENERGY APP INTERFACE ENDPQINTS ...ttt te et e eaeaeeteteteeeeeseassssssssssaaaaaaaaaaaaaaaaaaaaaaaeeennnssssssssnnnnnnnns 105
TABLE33: ECLIPSESER APPLICATION FUNCTIONALITIES . ...ettttttttteteteutnsnnnnaaaaaaaaaaaaaaeaaaasaeeessssssssnsbnnnnnnnnnnnaaaeeeens 108

TABLE34: DEMO#1 (FRANCJEC VOLTALISLOUDPLATFORM. ... .uuttttrerteseeseesssaasssassssssssesseeseasssssnnsssssssssseeseeeesesannnnns 132



ECLIPSE DIGITAL D4.1 - ECLIPSE CERF for Energy Saving applications_V1

(1)

TABLE35: DEMO#L (FRANCEC DAGINSIGHTBLATFORM. ... .uuvvrtitiieeteeessssisasssssseseeseeeeesasasssssnssssnssresseeessssnnnsnsssssenes 133
TABLE36: DEMO#L (FRANCEG SYSTENDPERATOR ...ttttttttteeeeesteasuussansssssseseeaesassaasssssssssessseeeessssnmssssssssseseesaaeeesnnnnn 134
TABLE37: DEMO#1 (FRANCEG DCBEGHOMEBENERGBTATION . ... itiiiie ittt ettt 135
TABLE38: DEMO#L (FRANCIEG ECONATT SYSTEM.....ettitiiiiiieeiauittteee e sttt e st et e et e e e e et e e et e e e e ee e e e s nnneas 136
TABLE39: DEMO#1 (FRANCEC VIRTUAL SIMULATIOMIBGITAL TWIN. ¢.vvveeeeeeeeessssnresieseeeeseeeeeeessssnnsssnsnsesseassaeessssnnnnnns 137
TABLEA0: DEMO#L (FRANCIEG FLEXIBILITY ESTIMATION -t euttuteteeneeaseesseeeeaneesseasseasessseasasaneesseanseasessseasessseenneenees 139
TABLEAL: DEMO#L (FRANCIEG ENERGY MARKET. ....tttttttteteeeasesaiuattttbeeeeeaaaaeaassaaasnsesstesseeeeeaaeaasaaannntssteseaneneeaaaaesans 141
TABLEA2: DEMOHL (FRANCIEG MYVOLTALIBPP. ... tttteeteeteeeee e s ettt eeeeaeeeaaasaaannsbsbbesseeeeeeaeaesaaanntesbeeeaeeeeaaaaeeaans 142
TABLEA3: DEMOHL (FRANCIEG DAG... ..ottt s et e e e e e e et e e e e et et e ettt s s e e e s e aaaeaeeeaeeeeeeeeeennsnnnnnne 143
TABLEAA: DEMOH2 (AUSTRIAG AIIDA ..ot s et et ettt ettt ettt e e e e e e e e e e e e e e e e e e e e aeeeeeasteseaensnnan s 148
TABLEA5: DEMO#2 (AUSTRIPG SMART METERSAUSTRIA ... ..tetteeiittit e ettt e e e e ettt e ettt e e e ettt e e e e s anbbe e e e st e e e e 149
TABLEA6: DEMO#2 (AUSTRIPG HOMEAUTOMATIONDEVICES ...t eiutiiete e ittt e s ettt ettt e et e et e e e 150
TABLEA7: DEMO#2 (AUSTRING CONSUMPTIOIRELATED RECOMMENDATIONS. ... iiieieee e e eeeeeeeeeeeeeeeeeve et e e e 151
TABLEA8: DEMO#2 (AUSTRING EXTREME GRID SITUATION MESSAGES.......iiiiiiieeeieietsinntiiiesssesasaseaeaaaasssesssnssnnnnnnes 153
TABLEA9: DEMO#2 (AUSTRING ENERGY EFFICIENCY GUIDANCE MESSAGES .«.eeuvveirtresturesieesseeesseesseeeseeesseeanseeensessnns 154
TABLESO: DEMO#2 (AUSTRING ENDOUSTOMERPRP......cciuitiiieeiiitiete e e sttt e e sttt et e e st e e st e e bbb e e e s eineee e 155
TABLES1: DEMO#2 (AUSTRING DATAMARKETPLAGPP.......cceiieeieieee ettt s s e s e e e e e e e e e e e e e aaaeaeaessaasesesnnnnnnnens 159
TABLES2: DEMO#I3 (SPAIN G SIORD. ... ..ot e e e e e e e et et e et et et a e e e e e e e e aeaeaaaaaaaeees 163
TABLES3: DEMOH#3 (SPAIN G CPO/FSBATABASE ....ciittittt ettt ettt ettt e ettt e e e s et e e e et b e e e e st e e e e e s nnbeeea e 164
TABLESA: DEMO#3 (SPAIN G EVOHARGHPOINTS. ... tttetee ettt e ettt e ettt e ettt e e e sttt e e e e st e e e e e bt e e e e st ee e e e e annnes 165
TABLESS5: DEMO#3 (SPAIN ¢ GRID MANAGEMENT SYSTBRECTRUM.....cciiiiiiiiiiiiie ettt s e s e e e e e e e e e aaeaaeaaannennes 166
TABLES6: DEMO#3 (SPAIN ¢ PRIVATE FLEET OPTIMIZATION ALGORITHM.....cciiiiiiiiiieeiietiiiiiese s e e e s e e e e e e e aaaeaeenannnnnes 168
TABLES7: DEMO#3 (SPAIN G END USER ARP.....ceiiiitiiteei ittt e e ettt ettt e e ekt e e e e st e e e et e e e e e e nnbe e e e e e nnaeas 169
TABLES8: DEMOHA (BULGARIPG ESCBY STEMS .. ..etiietiuitiitee ittt ee e e sttt e e sttt e e ettt e e e sttt e e st e e s st ae e e e s nnnnneee s 171
TABLES9: DEMO#4 (BULGARIPG ENERGY SAVINGS AND RECOMMENDATIONS. ....vvvvvvveeevittasaiesssasseseaaaaeaaeeeaesesensnnnnes 172
TABLESQ: DEMO#4 (BULGARIPG SYSTEM STATUS ALERTS...eevvvvvurrrtetttutiaassaeesaaaaaaaaseeeeesresessssssssssnnsasaaaaaaaaaaaaees 173
TABLES1: DEMOHA (BULGARING IMOBILE APP.....cciiiitiiie et ittt e e e ettt e ettt e ettt e e e ettt e e e ettt e e e e anbb e e e e e nbeeeeeennnees 174
TABLES2: DEMO#5 (S.OVENIPG MOJELEKTREORTAL ....tttiteeiuiiieeee sttt ee e s sttt e e sttt e e sttt ee e s s e e e s st eeesanneneeeee s 177
TABLEG3: DEMO#5 (S.OVENIRG S5 { B MEASUREMENT DATABASE ....ccttiieiiiiiiittteeieeeeeaaaaasaaaanssbseseeeeeeaaeaeeaaaannnnes 179
TABLEG4: DEMOHS5 (SLOVENIRG SVARTIVIETERS. ...ttt ettt ittt ettt e ae e e e e e e ettt e e e aaaaaaeaaaannnbesbeeeaeaaeaaaaaeasaannenes 180
TABLESS: DEMO#5 (3. OVENING ANALYSES OF THE GRID USER CONSUMPTION AND PRODUCTION DATA....ccevveenrenne. 181
TABLEG6: DEMO#5 (S.OVENIPG CALCULATION OF ENERGY SAVING POTENTIAL.....ettiieiitiiieeesiitieeeesstieeeeessnnneeeeeennee 182
TABLES7: DEMOHS5 (SLOVENIRG ENDUSERAPP. ...ttt et ee e ettt e e e e e e e ettt ettt e e e e e e e e e e e bbbt e e e eeeeeaaaaaeaans 184
TABLEG8: DEMOHE (CYPRUBG TSOGY STEMS. .. iiieeiiiiiiititteeeeetaeeaeaaaaaaastebbeeeeeeaaaaaeaaasaannsbsbeaeeeeeaaeaessaaaannenebeneeeas 187
TABLEG9: DEMO#6 (CYPRUBG CONSUMER DATA L..cettttieeetiutteteesaauttteeaesastteeeesantteeeessamsteeeeesanbaeeeesantbeeeeeeaanseeeeesanes 188
TABLE7O: DEMO#6 (CYPRUJBG END USER NOTIFICATION. ...ttt ettt esttteteasasstteeeeesntteeeesanttseeaessnseseeaesansseeeesannnneeeeess 189
TABLE7 1: DEMO#6 (CYPRUB; CONSUMPTION PATTERNS ANALY.SIS....ittieeiiiiiiiitiesieeeeeaaaaasaaansssseseeseeeaaaaesaasansnnes 191



ECLIPSE DIGITAL D4.1 - ECLIPSE CERF for Energy Saving applications_V1

®)

TABLE7 3: DEMO# 7 (GREECKH;, |OT ECOSYSTEM ..iiieeiiiiiiititteteeeeeeseeeasasssetatassseeseeeeaeeasssnnssssssseeeseaeeasssaaaannnsnssnseeees 195
TABLE74: DEMOH# 7 (GREECH; HEDNGBYSTEMS...ctttieeeiiiiiititteteeeeeeeeeeeeaassasastssasaseeaaaaaaassaasssssssseesseeaeeeseessssnnnsnnes 196
TABLEZ5: DEMO#7 (CREECE; SMULATED CONSUMPTION DATA ....utiiiieeiitiieeeeaasiteee e e sttt eeesatbee e e e e s snbaeeeesanneeee e e 197
TABLE76: DEMO#7 (CREECHE; END USER MESSAGING. ....ceettutteteeeitteeeeee e sttt eeaatbeeeeesasbeeeaeesanbsseeesatteeeeesnsnnneeeesane 198
TABLE7 7: DEMO#7 (GREECK; MITIGATION OF GRID PROBLEMS USING END USER PARTICIRATION. .....cccutrerriierieannnns 200
TABLE78: DEMO#7 (GREECH; ENDQUSTOMERPPLICATIOMMETLEN). ... .viiiiiiiiiieee et 202
TABLEY9: DEMO#7 (GREECE; ENDQUSTOMERPPLICATIOHEDNQ). ..ottt 203
TABLEBO: DEMOH#8 (SNVEDENG NORDPOOL ...ttt ettt e ettt ettt e e ekt e e et e e e e et e e e e et e e e e e 206
TABLEB1: DEMO#8 (SVEDENG METERING ANDT SYSTEM...iiieeeeieiiiiiiieeeeeeeetetuasinasas s s e s e s aaeaeaaeaaaseseassesssesnnsnnnnnnnnns 207
TABLEB2: DEMO#8 (SVEDENG VPPAGGREGATION SERVICE ...ieieiiiietieeeeeeeeteiiiiss s s s s e s e s e e e e e e aaaaaasaeaesesssennnsnnnnnnnnns 208
TABLEB3: DEMO#8 (SVEDENG ENERGY ARBITRAGE ...ttt etiutttteetittteteeeaaitttte e e sttt e e e s aibeeee e e e anbbe e e s e anbbe e e e e s ibreeaeeannes 209
TABLEB4A: DEMO#8 (SVEDENG END USER APP....cciiitiiiieiiitiet e e e ettt e e ettt e ettt e e e ettt e e e ettt e e e et e e e e annbe e e e e e nnees 210
TABLEB5: DEMO#9 (PORTUGALG DATABRICKBATFORM . ...ttt ieteeeaeeeeeeeeaeseeeesssssssssssssssssssnsnaasaasaaaeaeseseseseesssmmmnnnn 213
TABLEB6: DEMO#9 (PORTUGALE TSOCOMMUNICATION ...t eeeeeeteeeeeeeeeeeeeeiatsas s s s s e s e s e s e aeaeeaaaasasassnansnnnnsnnnnnnnnnnns 214
TABLEB7: DEMO#9 (PORTUGALG ENTSEETRANSPARENBYATFORM. ....ceeiitirteetitiieeesssiteeeeessibeeeeesatbeeeessssnneeeesnnes 216
TABLEB8: DEMO#9 (PORTUGALG BND USER MESSAGING.......teteeiiitiieeee ittt e e e ettt e e e sttt e et e e et e e e e ibne e e e e nees 217
TABLEB9: DEMO#9 (PORTUGALE MARKETBIMULATOR . ...ttt ittt e et e eeeeeeeeeeeeeeteasesstssssasansssansaeseaeeaaaaesesessssssssssnssnnnnnnn 218
TABLEOO: DEMO#9 (PORTUGALG FLEXIBILITY CALCULATION. .....ttittiteteeetetttaaasssssseaeaaaaaaeaaaaeaasessssessssssssnnnnnnnnnnnnns 219
TABLE91: DEMO#9 (PORTUGALG EREDESPERATIONARLANNINGSY STEM...ciiiiiitiiieeiiitieee e e ettt e e et e e s nibee e e e 220
TABLE92: DEMO#9 (PORTUGALG BALCAMIGITALAPP. ... ..ttt ettt ettt ettt ettt e ettt e et e e s annbneeae s 221
TABLEO3: DEMO#LO(CROATIAG HOP G Y STEMS. . .tttutiieeeee i et et et e e eee ettt ettt eeeee et rr e s e s e s e e e e eeeaeeaaeeeeeeesenensnnnnnnnn 225
TABLEO4: DEMO#LO(CROATIAG DSCBYSTEMS. ... e e eiiiiiiieieie ettt s s e s e e e e e e e e e e e e e e e e e e e aeee e e aesasbs bt e s eaeaaaeeas 227
TABLEO5: DEMO#10(CROATIAG SVIART METERS. ... ttttteeiuttiteeeittteeeeeaastbeeae e e tbe e e e e e asbae e e e e e anbbe e e e e anbbe e e e e e nnbbeeeeeeanenes 229
TABLE96: DEMO#10(CROATING NOTIFICATIONS TO CONSUMERS AND INTERMEDIARLES.......evveiiiiiieeeeisiiiieee e 231
TABLEO7: DEMO#LO(CROATIAG ENDUSERAPRP.......coiiiiiiiieie ettt e e e s et e e e e e e e e e e e e et e e e e e e e e e et s b e e e aeaaeeeas 235
TABLEO8: DEMO#11(CZECHREPUBLIE, ERPEYSTENSARP).....etetet ettt ettt ettt e a e e e a e e e e e e e aaaeas 239
TABLE99: DEMO#11(CZECHREPUBLI)X; TARIFF RECOMMENDATION FUNCTIONALLTY. ¢.ctteittiieeessitieeeeeeseiteeeeessnieeeeeen 241
TABLELOO: DEMO#11 (CZECHREPUBLI, CHALLENGE MANAGEMENT FUNCTIONALITY . ..tviteeiiiiiieeeesiiee e e e 242
TABLELO1:DEMO#11(CZECHREPUBLI, CONTENT MANAGEMENT SYSTEM....ttttieeiiaiaeeaiaiaaaiiitiieeeeeeeaeeesasannennnneneees 243
TABLELO2:DEMO#11(CZECHREPUBLI, OUTAGE MANAGEMENT SYSTEM...iiiiiiiiiiiiiiieeeae e e e e e e e aiiiieieeeeeeeeaeaeeaaaanns 244
TABLELO3: DEMO#11 (CZECHREPUBLI, CONSUMPTION PREDICTION SY.STEM ...vttiiiiiiiieesaintieeesaaniieeaesanieeeesesnnneas 245
TABLELO4: DEMO#11 (CZECHREPUBLIE, PROUDAPP. .....cutttitte ittt e ettt e ettt et e st e e et e e e et e e e e e nnneeas 246
TABLELO5:DEMO#12 (POLAND G TARIFF INFORMATIQN ..t ititttteeeteeeaeeaeeesaaansitesseeeaeeaaaeaeasaaannnasbeeeeeeaaaesaeaananns 252
TABLELOG: DEMO#12 (POLAND G P SESYSTEMS ....ttttttteteteeeeee e ettt et e e e e e e s e st sbe et e e e e e e e e s e e annbbbbeeeeeeeeaaaaaeaans 253
TABLELO7:DEMO#12 (POLAND G END USER MESSAGING. . ....ctteutitieeeaiiteeeeesaiteeaesassiteeaesannaaeeeeeaannbeeeeeannbeeeesannnees 254
TABLELO8: DEMO#L2 (POLAND G ELICZNIBAPP. .....ceititteete ettt e ettt ettt e ettt e e e e ettt e e e e embe e e e e anbbeeeeeeanbneeeeeanes 256
TABLELO9: DEMO#13(ROMANIA ¢ FEENETWORKIONITORINGYSTENM.....ctitieeeieiiaiiitiiiieeeeeaaeaeaeaeainebeseeeaeaaaaaaaaaaann 260

TABLEL10: DEMO#13(ROMANIA ¢ FEEADVANCEIMETERINGYSTEM. ....ceiiiitiiiiesiiiiee e e e sttt e et e st e s s e e 261



ECLIPSE DIGITAL D4.1 - ECLIPSE CERF for Energy Saving applications_V1

@

TABLEL11:DEMO#13(ROMANIA C END USER MESSAGING......uuvurrirerereeeeeeeessiiisnssssaseseaeesasssssassssssssssssseesessssnnnnnns 262
TABLEL12: DEMO#13(ROMANIA ¢ ENERGY OPTIMIZATION CALCULATION. ...t vvtteeeeateasteenteaneeseeaseesseeseeaneesneenseeees 263
TABLEL13:DEMO#13 (ROMANIA G FEELOAD FLOW TWIN. ¢.uttttieeiitteeeessisteeeeeestteeeeesantee e e e s aseseeeesanneeeeeeannnneeesaans 264
TABLEL14:DEMO#13(ROMANIA G OUSTOMERPP.......ctiiiiuitteteeiiittttaae sttt e e sttt e e s e b et e e e e sb bt e e e e st r e e e e anbbeeaeeeanees 265
TABLEL LS ED D IEDATASPACE. ....ceeeeeetetittieit e e e e e e e e e e ettt ettt et e e et a1 a1 e e e e e e e e e e e e e e e e e e ee e e e e b e e n e as 267
TABLEL16:NON-INTRUSIVEDOADMONITORINGNILIM).....uiiiiiiiiiseccee ettt e e a e e e e e e s et eeeeeeeas 269

TABLEL L7 LIST OF ACRONYIMLS. ... ttuttttettntttttettesstsssteeaesaaeseaesaaes s sata s e st s st sean s st s esass s eaaesen e sasstnresnsetaseansstaes 279



ECLIPSE DIGITAL D4.1 - ECLIPSE CERF for Energy Saving applications_V1

®

1. INTRODUCTION
1.1. PURPOSE OF THE DOCUMENT

This deliverable describes the development plan and implementation of
the ECLIPSE Common European Reference Model (CERF) in the 13 pilots

included in the project.

The development plan includes the identification of software
foundations that enhance the data exchange and semantic
interoperability among the elements of the ECLIPSE CERF architecture,

as well as the analysis of stakeholders in each pilot and a proposed

engagement plan to foster their participation.

Details of the first implementation of the ECLIPSE CEREF in the 13 pilots

(currently under development by the submission of this deliverable) are

provided, focusing on the particular elements (data sources, energy

services, user applications) that will be involved in each of them. The

document describes the horizontal components as well , such as API
interfaces, the ECLIPSE user application, and other services shared by

several demo sites , which are used as building blocks that facilitate the

implementation o fthe ECLIPSE>Méf GQqQJU 3s [ Udz | wqéd dzg |

and in future instances beyond it.

1.2. SCOPE OF THE DOCUMENT

This deliverable presents the outcomes of WP4 TEdzp 3 0s Ljs C
Qdztsdz, Q| £dzs { QO > Meérihg the BrPyear dfuhé project. Tasks

A1TA| disQA wgdz >Mef Qdzsdz, Q48 dza o daw) Gs i dzwd Ljg d
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Qdztsdz, Q| £dzs [ LjisQ ¢ A| | Quw wgr€the céniral tardesadz], Q| dzw ¢
the effort, as Task 44 T§dzw303glLjf3qsL L], 30L{3qs LjsO
> Mé fstarted on M10 and will be only active for two months by the

submission of this document r its outcomes will be provided as part of

D4.2 (due M24).

The implementation of the ECLIPSE CERF, as described in WP4 | is built

upon the workof WP2 T>Meéef A¢pdz gljdpdzoL wdzwAk 3 watel dzs [ ¢

WP3 T! wgU3[dzg [ Awdz dd Lj ¢glLjl LiGL dz LjsQ -3s /[ d
® QA wgdz >Meéef Ljs GndQviljpelgontndefl in parallel with WP5

Tawdz LiwLi{3QqsL ¢dqQquwO3slLjif3ds LisO tds3J{qu
Qdzt Qs ¢ { wLjf 3 Qs.THyg gufcentes filom d2pltare mainly presented

in Section 2 of this document, and are based on the definition of the

architecture, interfaces, and standards done as part of WP3. While the

complete details will be presented in D3.1 (due M15), the current stage of
these results has been used to describe the ECLIPSE CERF development
plan.

In WP2, the use cases and requirements to be implemented have been

defined and will be described in D2.2, to be submitted at the same time

as this document. The analysis of this information has been the basis for

the identification of architectural elements in the pilots as described in

Section 3.4, namely the data spaces/data sources and energy services

(outcomes of T4.2 TEdzsdz, | tdzs{ Qd [ Udz >Meéf dqQu g(s
GLj¢ dz0 Qs pLjgU3sdz | dzLjyeand theend uGedgpplicatipps) ! u t
(T4.3). The def inition of APIs for a subset of CERF interfaces and the

design of a generic ECLIPSE user application to be integrated in different

pilots are also outcomes of T4.3 and complete the content of Section 3.
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1.3. STRUCTURE OF THE DOCUMENT

The document is structured as follows:

1 Section 2 provides the details of an open -source development of
the ECLIPSE CEREF, including a roadmap for its creation (mapped
to the effort in  the project) in Section 2.1, the identified software
foundations for its implementation in Section 2.2 , and the proposed
engagement plan for the stakeholders in each pilot of the project

in Section 2.3 .

1 Section 3 describes different aspects of the current status of the
implementation of the ECLIPSE CERF as part of the project. Section
3.2 briefly presents its architecture (to be explained in detail in D3.2)
and proposes 3 APIs for some of its interfaces. Section 3.3 describes
the design and first prototype of the ECLIPSE user application,
which will be the main end user tool in some demo pilots. Finally,
the implementation of the ECLIPSE CERF in the 13 pilots is
described, including a general overview and the specific elements

that are current |y under development or integration.

1 Section 4 provides the conclusions of the documents and the next

steps for WPA4.
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2. ECLIPSE CERF OPEN-SOURCE

DEVELOPMENT PLAN

2.1. ROADMAP FOR THE CREATION OF THE
CERF

The creation of a Common European Reference Framework (CERF) aims

at providing a set of rules and standards that help homogenizing the

Qdztsdz, Q| tdzsf Q0 dzsdzwOR gQsoAtdzwot Ljl | L 3 gl
enhancing their interoperability with third -party systems. The
implementation of the CERF as part of ECLIPSE project involves the
coordinated actions of several European actors and stakeholders and

requires planning across multiple stages or phasesthat encompass from

initial analyses to its final adoption with in and beyond the project.

This section presents a step -by-step roadmap for the creation of the
CERF and how it is being tackled within the ECLIPSE project. The
identified stages, their objectives and/or outcomes, and their relation ship

with the structured work of the project are described below:

1. Definition of the scope and objectives . First of all, i tis essential to
define the goals of the ECLIPSE CERF in order to have a clear
direction to aim the work at. The functionalities of the CERF, the
actors it targets and their necessities, the technical and non -
technical restrictions, and the expected outcomes need to be fully
and formally defined before any implementation starts. In ECLIPSE,
these analyses have been performed in the form of use cases and

requirements  as part of T2.2 TCo-creation of proj ect use -cases and
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energy services in collaboration with all the relevant stakeholders t
and T2.3 TDefinition and consolidation of CERF requirements
respectively t.

2. Research and analysis of existing solutions : The implementation
of the ECLIPSE CERF cannot be built from scratch, as it aims at
incorporating end user applications and systems that already exist
in the real world. Moreover, it can benefit from existing technologies
and services whose functionalities have long been proven due to
their extended use and active communities. Additionally, the
analysis of the state of the art in specific aspects related to the
CERF provide a wide vision of the general tendencies while
highlighting the missing pieces it can replace. In ECLIPSE, such
analysis has been performed among end user applications in  T2.1
TAnalysis of the good practices from existing applications and
services already available in the market and of the current legal
framework t, while the relevant datasets available in the pilot sites
are being compiled as part of T3.1TSpecifications of suitable data
sets and digital environment t.

3. Definition of the architecture : The main part of the design of the
ECLIPSE CERF is the formal definition of its architecture based on
the analysis of the existing elements in the pilots and their
interactions. The description of standard interfaces,
communication protocols, data sets, and functions to be
implemented by each component in the architecture is the
preliminary step f or the implementation of the CERF. The generic

architecture of the Framework and its details are mainly defined in
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T3.2 TDefinition of the architecture of a scalable and interoperable
European open -source CERFt and T3.3 TDefinition of standard
interfaces and protocols of the CERF t.

4. Development of the components . After the identification of the
components that define the architecture of the CERF, it is
necessary to define the scope of their implementation and
integration in the environment they will be tested. In the case of
ECLIPSE, the specific data spaces/data sources, energy services,
and end user applications in each pilot and their developmen t
status have been identified and analysed, in order to assess the
scope of the implementation for each of them. The selected generic
adapters and other existing solutions that will be used across pilots
to ease the development process are described as wel l. These are
the main purposes of the present document and are based on the
work performed  in T4.1TOpen -source CERF developmentplan  t,T4.2
TDevelopment of the CERF for consumer applications based on
Machine learning tools and | u tand T4.3 TUser interface apps
development and support to app developers t. The outcomes from

WP3 are the basis for this implementation, including the

considerations from T3.4 TData protection capabiliies and
methods regarding security and privacy threats t.
5. Verification and validation of the components . Before their

integration in the real world, the CERF components previously
developed and adapted need to be verified and validated in a
controlled environment, in order to prevent errors that may

jeopardize the stability of the system and compromise releva nt
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data. The definition of  lab testing procedures for the components
and APIs will be carried out as part of T4.4 TVerification, validation
and maintenance of the CERF t and reported in D4.2 TECLIPSE
CERF for Energy Saving applications_V2 t.

6. Deployment, adaption, and validation in pilots : Once developed
and validated in controlled conditions, the CERF components need
to be deployed in the corresponding demo sites, assessing their
compatibility with the existing systems and adapting the
necessary setting for their complete integration. These
components will then be validated in a real environment while
demonstrating the previously defined use cases. In those situations
where real conditions (data, assets, actors, etc.) are not available,
simulat ions will be required to complete the corresponding
demonstrations. In ECLIPSE, these efforts will be performed as part
of WP5, mainly in  T5.1 Tintegration, deployment and adaptation
activities t, T5.3 TDemonstration activities by real pilots t, and T5.4
TSimulations in virtual pilots .

7. Evaluation of user satisfaction and impact : The evaluation of the
social, economic, and environmental impact of the solutions
implemented as part of the ECLIPSE CERF, as well as user
satisfaction, will be assessed during and after the demonstration of
the project. These activities will rely on the evaluation of the KPIs
defined during the planification phase and on surveys among the
actors invol ved. T6.2 TUser satisfaction assessment and social

impact t and T6.3 Tinnovative business models and economic and
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environmental impact of CERF t will provide the expected
outcomes in ECLIPSE.

8. Maintenance and replication beyond the project : The goal is for
the CERF to be implemented beyond the ECLIPSE project. In order
to achieve this, a set of guidelines for the maintenance of the CERF
and its components, as well as recommendations for replication
and legislation will be provided, based on t he experiences gathered
during the demonstration. These documents will be generated as
partof T4.4 Verification, validation and maintenance of the CERF t,
T6.1TRecommendations to policymakers to facilitate the adoption
of ECLIPSE results t, and T6.4 TReplication and expansion
strategies {.

9. Engagement and dissemination . In order to foster the
participation of stakeholders during the demonstration phase, as
well as the diffusion of the benefits of the ECLIPSE CERF, awareness
campaigns and dissemination activities need to be performed by
the consortium. In the case of the p ilots, a specific & [ LjOdzU Q] O dzw:

engagement plan  for each of them is provided in Section 2.4, which

will be further monitored as part of T5.2 TAwareness and
dzs OLjOdzt dzs [ Lig {33 ] 3 dz$ {ad tqf3sljfdz
involvement t. Moreover, the different information -spreading

methods used during the whole lifecycle of the ECLIPSE project will
be included in the reports associa ted to WP7 TDissemination,

communication and exploitation activities t.
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This high -level roadmap will be instantiated for each of the pilots later in

{Udz OQgAtdzss L 3s [Udz T&3| QqJ (qbdzyts3dzt
described in Section 3.4 Pilot implementation of ECLIPSE CERF

2.2. SOFTWARE FOUNDATIONS

This section presents the results of the analysis of existing technologies

and solutions that can facilitate the implementation of the CERF both as

part of the ECLIPSE project and beyond. Although t his analysis was
prepared mainly under the scope of T3.3 TDefinition of standard
interfaces and protocols of the CERF t, it is presented due to its strong
relation to the development of the CERF and because the first results of

WP3 will be presented at a later date.

The aim of the task is to identify, compare, and potentially adopt existing

3¢ dzwq| dzwlLjG| dz T g s sECYRSH GERF. TheGeyconhdsurs
enable seamless data exchange and semantic interoperability among
diverse energy apps, data sources, and interfaces. The three connector

candidates discussed here come from:

1. Generic Adapter (GA)  from the InterConnect project [1].

2. EDDIE Connector  (deriving from OneNet [2]/EDDIE [3] work and
contributed by D4G).

3. Eclipse Semantic Mode lling Framework (ESMF) from the Eclipse

Foundation [4].

¢
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Each connector has been analysed using documentation from their
respective projects and contributions provided by project partners , as

well as information gathered from the Eclipse Foundation.
The main objectives of this  section are:

i. ldentify Suitable Connectors: Present, analyse, and compare
candidate connectors (e.g., from InterConnect, EDDIE, Eclipse
Foundation ESMF) that can ease the integration of existing

components and systems with the ECLIPSE CERF

ii. Map to High -Level Use Cases (HLUCSs): Show how each
gQssdzgfQut ¢ gLjl LiG3L 3 3dzp LjL30s f3[U
economic/non -economic flexibility, device recommendations, grid
LjL dzwf ¢ PL dzs ¢ Aw3sO [Udz gUQédzs ¢QLAL30s9

pilot needs.

2.2.1. INTERCONNECT GENERIC ADAPTER
(GA)

Before diving into detail ed 3soquwtLjf 3ds LiGQA | g dzs dzwy3 g
important to see how the Generic Adapter (GA) addresses semantic

interoperability challenges within InterConnect. In the InterConnect

project, legacy systems such as traditional APIs and devices need to

communicate  seamlessly. However, they do not inherently support

semantic interoperability. To bridge this gap, a structured adaptation

process is followed. First, the Service  -Specific Adapter, or SSA, processes

component -specific logic and maps API parameters. This en sures that

data from different sources is standardized before further

transformation.
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Legacy Components
(Traditional APIs & Devices)

Local API Calls & Data Mapping

Service Specific Adapter (SSA)

- Component-specific logic
- AP| parameter mapping

Converts API Data into Semantic Binding Sets

Generic Adapter (GA)

- Registers & initializes components
(via REST API)

- Registers Knowledge Interactions (Kls)

- Manages Binding Sets

- Supports REST & native Java

Semantic Data Exchange (Graph Pattern Triples)

Semantic Interoperability Layer
(Knowledge Engine & Service Store)

- Processes SPARQL queries
- Maintains a semantic registry

Figure: Enabling Semantic Interoperability Across Diverse Systems Using the
Generic Adapter Connector.

Figure 1 InterConnect semantic interoperability framework

Next, the Generic Adapter, or GA, plays a crucial role in enabling
interoperability. It registers and initializes components through REST

APIs, manages Knowledge Interactions, and ensures data is
transformed into structured semantic formats. It also suppor ts REST and
native Java, making it highly adaptable. Finally, the Semantic
Interoperability Layer acts as the knowledge engine. It processes

SPARQL queries and maintains a semantic registry, ensuring that data

is stored and retrieved in a structured, meani ngful way. After seeing how
semantic interoperability is enabled in the InterConnect project, we will
now dive deeper into the Generic Adapter (GA) , one of the key

components facilitating this process.
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Generic Adapter (GA)

l

l

Registration &
Initialization Module

Knowledge Interaction (KI)
Registration Module

Binding Set Manager & Data
Mapping Module

- Iservicestore/login

- /smartconnector/create

- Ismartconnector/ki/fregister_ask_answer

- Ismartconnector/kifregister_post_react

- Manages JSON binding sets

- Maps API parameters to semantic
Graph Pattern Triples

- /adapter/register

- Validates data completeness and
consistency

Operational KI Handler Module

- /smartconnector/ask
- [smartconnector/post
- /handle/start & /handle/send

Figure: Generic Adapter.

Figure 2:InterConnect Generic Adapter (GA)

Generic Adapter plays a crucial role in enabling seamless

communication between diverse systems by ensuring data

interoperability. It consists of four main modules: First, it has the
Registration & Initialization Module, which handles authentication,
smart connector creation, and adapter registration. This ensures that
components can securely connect and interact within the system. Next,
the Knowledge Interaction Registration Module, which is responsible for
registering interactions between components. It s upports two key types

of interactions ask -answer and post -react, allowing structured
communication between services. Once registered, these interactions

are executed through the Operational KI Handler Module. This module
processes knowledge interactions by handling requests such as asking,
posting, and executing actions. Finally, the Binding Set Manager & Data
Mapping Module takes care of JSON binding sets, maps API parameters

to semantic graph pattern triples, and ensures that the exchanged data

is complet e and consistent.
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2.22.EDDIE CONNECTOR

The EDDIE Connector began its development within the OneNet project,

fUq¢dz OQLjL ¢Lj¢ [AQq As307 MAwqQl dzt ¢ dz dzg [ w3 ¢
time coordination among TSOs, DSOs, aggregators, and prosumers. In

OneNet, the focus was on managing both validated h istorical data , vital

for settlements and billing , and near real -time (NRT) data, essential for

fast -response scenarios like balancing markets or flexibility services. By

aligning with IEC  62325-351 [9] and IEC 62746 [10] standards, OneNet

team ensured that all parties could exchange data in a common,

machine -readable format. This groundwork demonstrated how

aggregator -led demand -response interactions could function

seamlessly under a single data infrastructure.

Building upon these foundations, EDDIE (European Distributed Data
Infrastructure for Energy) emerged, refined by D4G to cover a broader,
CIM-based range of energy data exchange scenarios. EDDIE
significantly reduces data integration costs, allowing energy service
companies to operate and compete seamlessly in a unified European

market.
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Figure 3: EDDIE Connector

As shown in Figure 3, EDDIE encapsulates four key building blocks. The
first block supports the data applications to connect to existing regional
infrastructure of the member states by providing validated historical
data (V HD). Here, EDDIE acts as the technological layer that can be used

to provide V HD to the eligible parties following the existing consent
through the designated Permission Administrator of the member state.

The second key component, an Administrative Interface for In -house
Data Access (AlIDA), ensures secure and reliable access to valu able real -
time data based on customer consent. It facilitates connections to in -
house data assets, including the submeters, 0T devices, and others.
Furthermore, AlIDA fetches data from the customer interface (e.g., P1) of

the smart meters to provide near real -time data access to the data -
based services. Additionally, EDDIE also provides connections to data

marketplaces, other dataspaces, and public data.
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different Member States or grid operators can interconnect. It presents
TOLL30OLLdzQ 03¢ Aw3glLj, ELLL 0§oEPt | wdqd3}
(near real -time) for aggregator -driven flows , and extended IEC 62325
parameters to handle consent and permission. By mapping all major

domains (metering, flexibility bidding, scheduling) to the CIM classes,

EDDIE enables domain -specific protocols like OCPP for EV chargers or

OpenADR for demand respo  nse to run under one semantic umbrella.

In practice, EDDIE supports four main tasks. First, it covers FSP

Registration, where aggregators sign up by providing baseline and

resource data. Next, it channels validated historical data (VHD) for

settlementor analytics. Third, it manages NRT data flows for aggregator -

TSO processes, including baseline nomination and activation signals.

Finally, it incorporates a robust consent model, ensuring prosumers or

end -users can dynamically grant or revoke access to their energy data.

These mechanisms have proven scalable across multi -country
Qdzt s ¢ f wLif 3QséL [ULsO¢ [Q MEEuMt ¢ Ljil | wqlLj

that adapt local data sources to a universal CIM backbone.

2.2.3. ECLIPSE FOUNDATION SEMANTIC
MODELLING FRAMEWORK (ESMF)

Eclipse Semantic Modelling Framework (ESMF) is designed to model
aspects of digital twins, enabling the creation of APIs and Uls based on

semantic information. ESMF focuses on digital twins, which are
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representations of assets using a set of submodels. Each submodel
captures a specific aspect of the asset being modelled . For semantic
interoperability, it is crucial to define the semantics of each submodel
explicitly. ESMF provides tools and frameworks to define these
semantics, ensuring interoperability and clarity in digital twin

implementations.

Aspect Models RDF
|

Digital (submodels) vocabulary
Twin
Asset Administration __,| Semantic Aspect Meta
Shell (AAS) Model (SAMM)
SDKs
ESMF
/ Editor
Validation and | Supporting Tools and .| Command-
i Ontologies Components Line Tool
F
Ced [ aasx
SHACL
Generators

Figure: Core Components of Eclipse Semantic Modeling Framework.

Figure 4: Eclipse Foundation Modelling Framework (ESMF)

Figure 4 shows the main components of ESMF. At the core of ESMF is the
Semantic Aspect Meta Model (SAMM), which provides a standardized
language for defining the semantics of submodels also known as Aspect
Models. These models define key parameters, such as a sensor's unit,
range, and functionality, ensuring a structured representation. SAMM

expresses these schemas using RDF vocabulary and validates them
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through SHACL rules, ensuring correctness and compliance with
semantic standards. To facilitate usability, ESMF offers several

supporting tools, including:
1 SDKs for developers to integrate semantic models.

1 An Editor that allows experts to create and edit Aspect Models

visually.

1 A Command -Line Tool for model validation, documentation, and

conversions.

1 AASX Generators, ensuring compliance with the Asset

Administration Shell (AAS) standard for digital twins.

Validation plays a crucial role in ensuring accuracy and consistency.
Aspect Models are checked against SHACL constraints, and structured
ontologies are developed to maintain a common vocabulary, reducing
ambiguity and ensuring smooth communication across different
systems. Finally, ESMF seamlessly integrates with the Asset
Administration Shell (AAS) a widely accepted standard for digital twins
ensuring that all models it generates are compatible, structured, and
industry -ready. This integration accelerates digital twin adoption and

enhances their usability in industrial applications.
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Define Semantic Model (Using SAMM)

- Use the Semantic Aspect Meta Model (SAMM) to create digital twin
submodels
- Write models in RDF/Turtle syntax that capture:
- Runtime data (e.g., sensor readings, measurements)
- Metadata (e.g., physical units, valid ranges, descriptive information)
- Define key elements such as:
- Aspects, Properties, Entities, Characteristics, and Constraints

Validate Model (Using SHACL Rules)

- Apply SHACL validation rules to the RDF/Turtle model
- Check that all constraints are met

(e.g., correct unit assignment, required fields)
- Ensure semantic consistency and model correctness

l

Generate APls & Documentation

- Automatically produce code artifacts that expose the digital twin data
- 5SDKs (Software Development Kits)
- CLI (Command Line Interface) tools
- Generate comprehensive APl documentation
- Transform semantic definitions into programmatic interfaces for further
integration

Integrate with AAS & Digital Twins

- Map the semantic model to the Asset Administration Shell (AAS) framework
- Link physical energy assets to their virtual digital twin representations
- Provide a semantic “bridge” for interoperability between real and virtual components

Figure: ESMF Worktlow Overview

Figure 5: ESMF workflow overview

The workflow process , as shown in Figure 5, begins with defining the
semantic model using the Semantic Aspect Meta Model (SAMM). This
allows developers to create digital twin submodels, defining key aspects

such as properties, entities, characteristics, and constraints. These
models are expressed using RDF/Turtle syntax, ca pturing both runtime
data (such as sensor readings) and metadata (like physical units and
valid ranges). Once the models are created, ESMF ensures their
correctness using SHACL validation rules. These rules check for semantic

consistency, ensuring that con straints such as unit assignments and
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required fields are met. This step guarantees data reliability and
compliance with industry standards. Next, ESMF automates the
generation of APIs and documentation. The framework produces SDKs,
command -line tools (CLI), and other software artifacts to mak e digital
twin data accessible. It also transforms semantic definitions into
programmatic interfaces, enabling smooth integration into various
applications. Finally, ESMF integrates with the Asset Administration Shell

(AAS) to connect real -world assets wit h their digital representations. This
ensures that physical energy assets are linked to their virtual
counterparts, providing a semantic bridge for interoperability. With this
approach, organizations can develop scalable, efficient, and standards -

compliant digital twins.
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2.2.4.COMPARATIVE ANALYSIS AND MAPPING TO HLUCS AND PILOTS

After the description of the components, Table 1compare s the three connectors across multiple factors: technical

scope, semantic standards, data exchange models, deployment complexity, maturity, and ecosystem readiness.

Table 1 Comparative analysis of software foundations

Factor Generic Adapter (GA) EDDIE Connector Eclipse ESMF

Bridging service -specific adapters Standardizing energy data flows . . _ _ .
Enabling digital twin semantics using

(SSAs) to a Knowledge Engine, (historical, real -time, _
Core Focus / . _ Aspect Models, validated by SHACL,
_ enabling ontology  -based data aggregator/DSO markets) via CIM _ _ _
Primary Role . with a strong tie  -in to the Asset
exchange (ASK/ANSWER, alignment and ESMP  -based o _
Administration Shell (AAS).
POST/REACT). message sets.
1 RDF/Turtle, SHACL, SAMM
1 SPARQL-based Kls (via T IEC 62325, IEC 62746 AAS alignment
Key Standards & Knowledge Engine) T CIM(ENTSO-E) Potential extension to domain
Protocols InterConnect Ontologies T ESMP Profile (VHD, NRT) ontologies
Graph Pattern Triples T Potential synergy with  OCPP, 1 JSON/REST for aspects and
REST or Java integration OpenADR submodels
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Data Exchange

Patterns

Graph Pattern approach:
binding sets map variables to
values

Proactive (ASK/POST) &
Reactive (ANSWER/REACT)

interactions

Validated Historical Data (VHD)
for official meter readings

Near Real -Time (NRT) for
aggregator -TSO/DSO

interactions

Aspect -based modelling
properties, operations, events
Runtime payloads enforced by
SHACL rules

Generates OpenAPI/JSON

schemas from semantic models

Semantic Depth /

Primarily focuses on structure

of interactions (KIs) rather

Uses CIM -based domain
definitions (esp. for DSOs, TSOs)

Maintains comprehensive

=

Deep, hierarchical semantic
model ling with submodels
Highly robust SHACL -based

validation and inheritance rules

Mode lling than comprehensive domain domain coverage for flexible ¢ Focused on digital twin

mode fing markets representation

Requires a Knowledge Engine EDDIE runs as a CIM -based f ESMF -us-age involves creating and

(smart conneciors, Service connector or library that can maintaining Aspe(.:t Models
Deployment Store) integrate with aggregator/DSO l Too.Is needed:. Editor, CLI, AAS
Complexity systems environment (if used)

Typically deployed as a
separate service or Java

process

Must handle consent

management data flows

Possibly bigger overhead for

domain mode lling
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1 Medium -High, Users must design
I Medium -High, must align local

well -documented, but user eulL §3fU MEEuUML ¢
Very comprehensive but can be

1 Moderate, GA approach is aspect models, handle SHACL

Integration validation, etc. Excellent for new

Overhead

must define SSAs and map developments, but more

local APIs to Graph Patterns

more complex to set up

overhead for legacy systems

Maturity & Field

Used extensively in
InterConnect demos/pilots

Has stable references, e.g.,

Validated in OneNet, EDDIE, and

D4G contexts
Specific TSO pilot integrations

Open -source Eclipse project
Emphasis on industrial digital
twin synergy

Maturity is good within digital

Testing _ _ )
documented on GitLab, used (Estonia/Elering) for balancing manufacturing/automation
by multiple SSAs markets contexts
Rapid bridging for legacy Full aggregator/DSO/TSO flow Digital twin ecosystems
devices/apps to a semantic (historic & NRT data, market Complex semantic scenarios
Recommended environment transactions) needing domain submodels,
Use Cases Demand response, consent

Multi -SSA scenarios with
minimal domain  -level

modelling required

management, advanced energy

markets

validation, and advanced data

constraints
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_/
1 High -level semantic rigor (SHACL,
Easy to add new SSAs 1 Thorough coverage of flexibility & RDF)
Good error checking on real-time use cases 1 Extensive tooling for digital twin
Pros / Strengths bindings 1 Standard -based approach for aspects
>l dzjy T! 3" ntl - 8GM aggregator -operator interactions 1 Deep structural model  ling and
Reusable architecture T Consent management is built -in validation

9 Overhead in defining aspect

T Complexity can be high if

1 Lacks direct domain coverage models

for energy -specific models smaller -scale usage 1 Possibly over -engineered if only

Cons / Limitations

1 Mostly specialized for

(depends on external ontology minimal data integration is

aggregator/flex markets

definitions) needed

1 DAG -based EDDIE solution 91 Eclipse Foundation open  -source

1 InterConnectopen -source . .
license (MPL-2.0 [12]), fully public

License / components  (Apache -2.0 [11], references open CIM standards, e dove
Openness GA specs are publicly available docs available to partners & EU repos, active - developer
on GitLab collaboration community
ECLIPSE project defines a set of High  -Level Use Cases (HLUCSs), each potentially involving multiple pilots. Table 2

propose s how these three connectors might best support each HLUC, accompanied by pilot examples.
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Table 2: Mapping of software foundations vs. HLUCs and pilots

_ Potential Connector
Description SEJ[ES

Fit

9 EDDIE: Good for

aggregator/DSO
data (real -time
Encourages . _ _ . . . _ _
signals, metering) Austria n Pilot (Price -driven aggregator scenario) might rely on EDDIE
consumer demand _ o o _
o 1 GA: Could integrate to handle official meter data and aggregator bidding. GA can also link
HLUC1 shift via price signals, _ . _
. _ consumer -facing small -scale consumer apps. ESMF adds deeper modelling only if
financial rewards, . o _
_ o apps easily needed (e.g., a digital twin of the home).
tariff switching
1 ESMF: If advanced
digital twin

modelling is needed
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HLUC2

Focus on voluntary
shifts via gamification,

>Ab 244f| w3s

or social recognition

T

GA: Quick bridging
for user -facing app
notifications

ESMF: If we want
digital twin data
about device usage
or occupant

patterns

Spanish Pilot (Non -financial EV -charging incentives). If more complex
occupant -level modelling is required, ESMF can help. If only simple app

communication is needed, the GA might suffice.
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—/

Educates consumers

EDDIE: Might help
gather official data
from DSOs to
estimate ROI
ESMF: Detailed

Bulgaria n Pilot might use EDDIE for existing meter data and ESMF for

about new o _ _ ) _ _
. digital twin modelling new home devices. Meanwhile, the GA would be enough if
HLUC3 technologies, ) _ o _
o _ approach for device just bridging a single aggregator or consumer portal to a knowledge
efficiency potential, . _
) modelling engine.
ROI of adoption _
GA: Quick
aggregator -
knowledge -engine
link
EDDIE: Strong real -
DSOs or TSOs time data flows for . _ _ o _
Swed ish Pilot (Grid vulnerability in southern region). EDDIE can handle
broadcast urgent aggregator/DSO ) _ _ _
_ TSO-based real -time signals. GA can integrate smaller local devices.
HLUC4 signals to reduce or GA: Provides a

shift load in critical

times

straightforward
channel to push

notifications to apps

Mduf 3¢ Al f3dslLi,k AsLdzog¢ [Udz | 3} QA

states over time.

S dzc
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HLUCS5

Broad consumer
guidance without
direct financial or DR

signals

GA: Easiest if tips are
short semantic
messages

ESMF: If the pilot
wants a deeper twin
approach that

tracks changes in
building insulation

or occupant

behaviour

Polish Pilot might rely on GA for simple push messages to consumer
apps. If the pilot aims for sophisticated building -level models (like
occupant comfort  modelling ), ESMF can come into play. EDDIE is less

relevant unless real -time DSOs data is needed.
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2.3. GOVERNANCE SCHEME

A robust governance architecture is the cornerstone of any functional data
space. It lays down the essential rules and formal agreements that enable

such ecosystems to evolve beyond theory and support active, trust -based
collaboration. The primary goal of this governance is to create an
environm ent of operational certainty, allowing all participants to share

data securely. This means directly addressing the intrinsic difficulties of

data exchange, from ensuring technical systems can communicate
seamlessly to harmonizing data definitions and untan gling the

complexities of cross -border legal compliance.

In recognition of this,  several key initiatives are pioneering the principles of

QLI Li ¢ Ligdz OQtsdzws Ljsgdzh pQqOLjAt ¢ | Lis Q¢ gLjl dz 2
monolithic model, but by a variety of foundational frameworks being

applied and adapted in different sectors. This section examines these

evolving structures, starting with the conceptual approaches of the

International Data Spaces Association (IDSA) and Gaia -X. From there, it

offers a practical comparison of how these frameworks are being

imp lemented on the ground in specific energy data space projects, such as

Enershare and SYNERGIES, to showcase their unique strategies.

2.3.1. IDSA GOVERNANCE FRAMEWORK
OVERVIEW
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2.3.1.1. FUNCTIONAL GOVERNANCE LAYERS

According to their publication [13], the IDSA governance model is structured
around four functional layers which align with the European

Interoperability Framework [14] and the Open DEI  [15] principles.

1 Technical Layer: Ensures the secure and sovereign exchange of data
through components like IDS Connectors, identity provisioning (DAPS,
ParlS), and policy enforcement mechanisms. Governance at this level
includes standardization of communication protocols (e.g. IDSCP),
certification of components and hybrid handshake capabilities to

accommodate various data security requirements.

1 Semantic Layer. Supports shared understanding of data meaning.
Recognizing that a universal semantic model is often unrealistic, the
framework promotes the development and use of semantic
management data apps and conversion tools that allow

interoperability between diver se domain -specific ontologies.

{ Organizational Layer: Aligns business processes, responsibilities, and
stakeholder interactions. Governance mechanisms here include
onboarding procedures, certification of participants, service level
agreements (SLAs), and operational workflows R ensuring all actors

follow com mon standards for reliability and quality.

1 Legal Layer: Addresses cross -jurisdictional data sharing by enforcing
legal interoperability. Joint legal agreements and real -time validation

of legal status are core elements. This ensures consistent policy
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enforcement across different data spaces and supports auditability,

compliance and trust.

These layers are embedded under an integrated governance approach,

wdzd dzywdzO [ Q Lj¢ [Udz Toqo S 3sowli¢f whAgl Awdzd Q

both, intra and inter data space interoperability:

1 Intra Data Space Governance: Addresses the internal structure of a
single data space instance. It governs interactions between the data
space authority, data processing units and data sharing
infrastructure. It includes establishing identity, enforcing access

policies and ensuring sem  antic alignment across participants.

1 Inter Data Space Governance: Addresses interoperability across
multiple, federated data spaces. It emphasizes hybrid connectors,
federated catalogues , policy harmonization and shared identity
attributes across governance domains. Inter data space governance,
applied across all functional layers, is critical for building the Common
European Energy Data Space (CEEDS) and supporting cross -sector

data exchange scenarios.

The distinction is crucial. While intra governance ensures local compliance
and integration, inter governance creates the foundation for pan -

European, cross -domain collaboration and innovation.
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2.3.1.2. INCENTIVE MECHANISMS

The IDSA does not provide official documentation or proposals on the
mechanisms to incentivize asset exchanges within data spaces.
Nevertheless, in the next sections are three main types of incentive

mechanisms considered which are described next [5] [16]:

1 Data -by -currency: Data owners share data for monetary

compensation based on its relevance to analytics/optimization tasks.

i Data -by-data: Barter trading involves data exchange for non
monetary compensation, with data owners agreeing to share and

receive data of equal value.

i Data altruism: Individuals and companies voluntarily provide data for

public use.

2.3.2. GAIA-X

This initiative aims to create a federated open data infrastructure based on
European values regarding data and cloud sovereignty. The mission is to
design and implement a data sharing architecture with common

standards, best practices, tools, and governan ce mechanisms [17].
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2.3.2.1. ALIGNMENT WITH THE IDSA
GOVERNANCE FRAMEWORK

{ Technical Layer:

o

Inter Data Space  Connection: Interoperability  and
interconnection is realized using so called Federation Services to
provide data sovereignty and trust between and among

participants [17].

Identity and Access Management: Gaia-X wuses existing
identities with unique identifiers and attributes for access
control. The Gaia -X Trust Framework ensures trust through
cryptographic verification, and a two -tiered approach to Identity
and Access Management is recommended, with Self -Sovereign
Identity (SSI) for interoperability and underlying technologies for

federated access [17]

Standardization: The Gaia-X Trust Framework validates
automatically enforceable rules  for Self -Description
compatibility, including syntactic correctness, schema validity,
cryptographic signature validation, attribute value consistency,

and attribute value verification. Ve rification is performed using
Verifiable Credentials from the Gaia -X association or Trusted

Data Source owners [17].

Component Certification: Component certification in Gaia -X'is
handled via Verifiable Credentials issued by trusted Conformity

Assessment Bodies (Trust Anchors), embedded in Self -
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Descriptions and validated by the Gaia -X Compliance Service
[17].
1 Semantic Layer:
o Discoverability: Gaia-X enables interoperable discoverability

through Federated Catalogues which index and expose Self
Descriptions for services and resources in a unified manner.
Furthermore, Self -Descriptions are based on W3C Verifiable
Presentations [18] and JSON -LD [19] with Verifiable Credentials

[20] ensuring interoperability.

o Data Exchange: The data exchange service manages the
functionalities used for controlled data exchange including

applied schemas, protocols and usage policies [17].
{ Organizational Layer:

o Lifecycle governance: User lifecycle management includes
validation and signing via Gaia  -X Trust Framework as well as

certificate and key revocation by the entities involved [17].

o Operational governance: The operational governance is applied

using transparent rules, traceability for interactions and support

for requirements (e.g. SLA) using policies [17]
o Certification governance: Certification and compliance is
regulated and ensured via the Gaia -X Compliance Service which

is integrated to the Gaia  -X Trust Framework [17].

1 Legal Layer:
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o0 Interoperability: The Gaia -X Self-Description does not contain
full contract management rules but may reference relevant
usage policies or terms. Contract management is handled
separately through dedicated legal roles (licensor/licensee) who
define the conditions for service usage. Ga la-X supports
Computable Contracts to enable interoperability and
automation by expressing agreements in a machine -readable,
enforceable format. These contracts operate alongside Self

Descriptions but are not embedded within them [17].

o0 Auditability: Auditability in Gaia -X is achieved through the
combination of W3C Verifiable Credentials and the smart
contract functionality of the Gaia -X Registry, enabling verifiable
claims, automated rule enforcement, and immutable trace logs
[17].

o Cross -Jurisdictional Policy: Cross-jurisdictional restrictions are
enforceable through usage policies attached to requested
resources within Gaia -X. These policies can include constraints
such as geographic location, regulatory compliance, or
contractual obligations, and are part of t he Self -Descriptions

associated with Service Offerings and Resources [17].

2.3.2.2. INCENTIVE MECHANISMS

As stated in TGaia-x Architecture Document t [17], Gaia-X motivates the
creation of decentralized autonomous ecosystem whose goal is, besides

others, to incentivize its community members through a set of
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automatically enforceable rules. However, Gaia -X does not define incentive

mechanisms to apply on their framework.

2.3.3. MAPPING EXERCISE OF FEW

DATASPACES TO IDSA

Additionally, we commenced an exercise to map few dataspace models to

IDSA structure. These are summarised below:

2.3.3.1. ENERSHARE

Enershare [7] is a Horizon Europe project designated to create an Energy
Data Space (EDS). It supports both regulated (DSOs, TSOs) and non
regulated (aggregators, communities, consumers) stakeholders. The
project enables trusted, participatory and economically viable d
exchange across the energy value chain with technical and governance

alignment to IDSA principles.

ata

2.3.3.1.1. ALIGNMENT WITH THE IDSA

GOVERNANCE FRAMEWORK

1 Technical Layer:

o Inter Data Space Connection: In Enershare, Inter Data Space

Connections are handled via IDSA  -compliant data space

connectors that enforce identity, access, and usage policies
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through the Dataspace Protocol, enabling secure and
interoperable federation of distributed energy platforms [21]
o0 Identity and Access Management: Enershare handles Identity

and Access Management (IAM) using decentralized identity
principles (DID, VC) and IDSA/GAIA -X-compliant components
like DAPS and certificate authorities, enabling secure, sovereign

data exchange through policy -based access contro | and

federated connectors  [21]

o Standardization: Enershare ensures technical layer
standardization in line with IDSA by implementing federated
data space connectors, standardized vocabularies (e.g., CIM,
SAREF), and interoperable protocols (e.g., dataspace protocol),
supported by access control, identity management (DAPS, CA),
and machine -readable contract policies via components like the

Clearing House and Vocabulary Hub [21].

o Component Certification: Enershare handles certification
through IDSA -compliant mechanisms, using components like
the Certificate Authority (CA) and Dynamic Attribute
Provisioning Service (DAPS) to authenticate connectors and
manage trusted organizational identities via Verifiable

Credentials and Decentralized Identifiers (DID) [21].
f Semantic Layer:

o Discoverability: Enershare uses the Open Energy Ontology
(OEO) to model energy -related concepts such as renewables,

electromobility, and energy communities. OEO extends existing
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semantic standards like SAREF and integrates domain -specific
vocabularies including CIM, COSEM, and IEC 61850. This
harmonized approach supports standardized interpretation

and enhances the discoverability of concepts across the energy
domain. Additionally , a Vocabulary Hub enables the mapping
and alignment of ontologies and semantic assets, further
facilitating the discovery and reuse of semantic resources across

data spaces [16][21][22].

o Data Exchange: Semantic interoperability is supported by
management tools and data apps for ontology alignment and
semantic conversion. These tools support mapping, data
annotation, and transformation between different vocabularies,
facilitating data integration and exchange [22]. Inter data space
connections are made possible through IDS connectors, which
enable secure and trusted one  -to-one data exchanges [22] [13]
For broader distributions, a one -to -many exchange model using
a Context Broker is proposed, enabling efficient
publish/subscribe mechanisms across federated participants
[22] [21].

{ Organizational Layer:

o Lifecycle governance: Enershare implements IDSA lifecycle
governance through decentralized identity management,
structured onboarding and offboarding, and policy -based
access control. A dedicated governance authority and

transaction logging via a Clearing House ensure secure,
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sovereign, and interoperable data exchange within the energy

data space [21]

o Operational governance: Enershare implements operational
governance aligned with IDSA by using secure identity and
access management (DID, DAPS), machine -readable usage
policies and federated data connectors to ensure sovereign,

auditable data exchange [21].

o Certification governance: Enershare aligns with IDSA and GAIA
X by using standardized identity management (e.g. Keycloak,
DAPS, DID), enforcing access control through trusted connectors
and policies, and ensuring traceability via a Clearing House. This
enables secure, certified par ticipation in CEEDS with verifiable

identities and contract  -based governance [21]
1 Legal Layer:

0 Interoperability: Enershare handles legal interoperability by
adopting the IDSA governance model with decentralized and
federated authority structures, ensuring enforceable contracts
and compliance with EU regulations like GDPR and the Data
Governance Act to support cross  -border energy data exchange
[16].

o0 Auditability: Enershare  ensures auditability  through
conformance to IDSA by enforcing multilateral agreements,
data usage policies and roles like the Clearing House for logging
and provenance tracking, enabling traceable and compliant

data transactions  [16].



ECLIPSE DIGITAL D4.1 - ECLIPSE CERF for Energy Saving applications_V1

(3)

o Cross -Jurisdictional Policy: Enershare addresses cross -
6Aw3¢03gf3QqsLj, | AL3gas gULjL ) dzsOdz¢ G
governance model and decentralized trust mechanisms,
ensuring compliance with both EU -wide and national laws
through adaptive legal monitoring and standardized contracts
[16].

2.3.3.1.2. INCENTIVE MECHANISMS

According to  [16], the goal of the Enershare project is to provide a set of
incentive mechanisms for data sharing in the B2B domain. The focus
hereby is to attract data consumers while increasing the revenue and
benefits for data sellers. To achieve this, following incenti ve mechanisms are

conceptualized:

1 Data -by -currency

i Data -by -data

2.3.3.2. SYNERGIES

The SYNERGIES Energy Data Space [8] is a secure, interoperable
environment that empowers energy stakeholders, especially consumers, to

share, access, and monetize energy data while preserving sovereignty and

trust. It enables Al -driven services, flexibility optimization, and cross -sector

integration to support a resilient, consumer -inclusive energy transition.
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Validated in real -world pilots across Europe, it serves as a reference model

for collaborative energy data ecosystems [23].

2.3.3.2.1. ALIGNMENT WITH THE IDSA
GOVERNANCE FRAMEWORK

1 Technical Layer:

o

Inter Data Space Connection: The inter -data space connection

in the SYNERGIES architecture is established through peer -to -
peer communication between different energy data spaces,

which is orchestrated and managed via the SYNERGIES
Centralized Cloud. This setup allows multiple data spaces (e.g.

from multiple edge devices, centralized cloud or on -premises

infrastructure) to interoperate securely and efficiently [23].

Identity and Access Management: Access to the SYNERGIES
Energy Data Space is organization  -based, with the organization
manager registering the team and managing member roles.

The SYNERGIES admin reviews and approves access, which can

be revoked at any time. Users access all SYNERGIES ser vices via

single sign -on after registering through the central platform [23].
Standardization: The SYNERGIES project promotes
standardization using open protocols like IDS, IoT, OPC -UA and

Modbus for data ingestion from legacy systems and individual
devices. It also aligns with European frameworks such as GAIA -

X, IDSA and DERA 3.0 to support trusted data governance,
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dynamic access control and standardized smart contracts to
enable secure, interoperable and sovereign energy data sharing
[23].

o Certification:  SYNERGIES includes a Data Certification Service
that ensures data quality, trust, and compliance before it is
shared. This service verifies and certifies incoming data assets,
working alongside observability and curation tools to maintain

data integrity  [23].
1 Semantic Layer:

o Discoverability: Publication and Discovery services act as
intermediaries in a Data Space, enabling participants to find
dzLjg U Qqf Udzwt ¢ OQLj{ Lj LjisQ ¢ dzws3 gdzom p Udz
or decentralized catalogue where offerings are described using
Self-Descriptions  [23]. However, the standardization details of

these Self -Descriptions are not specified.

o Data Exchange: SYNERGIES provides a semantic data exchange
framework based on open standards (e.g., IEC 61970/61850,
SAREF, IFC, OCPP) to harmonize and reconcile incompatible
data models across the energy and related sectors. This is
achieved through the SYNERGIES Networ k of Sectorial Data
Models, which supports semantic mapping by data providers
and is continuously updated through life -cycle management

mechanisms [23].

{ Organizational Layer:
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o Lifecycle governance: SYNERGIES defines structured
procedures for onboarding and managing participants,
ensuring trusted, role -based access to each organization's
Energy Data Space. The Security, Authentication & Authorization
Engine governs this lifecycle across all services, from registration
and verification to deactivation, enforcing organization -scoped

access, role hierarchies, and single sign -on functionality  [23].

o Operational governance: Operational  governance in
SYNERGIES ensures that all participants follow standardized
processes for data handling, collaboration, and service
execution. Through components like the Smart Contract
Management Engine and the Contract Settlement Engine,
agreem ents on data sharing, access control, and service levels
are formalized, monitored, and enforced. Organizational
workflows are supported by structured templates for ingestion,
analytics, and asset publication, ensuring consistent qu ality,
auditability, and compliance with interoperability and trust

frameworks [23].

o Certification governance: The Data Certification Service
validates the provenance and integrity of shared data, tagging
assets with trust metadata to support secure exchange. These
mechanisms allow only authorized and certified actors to extend
shared structures, maintaining semant ic consistency and

interoperability across the Energy Data Space [23].

1 Legal Layer:
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Interoperability: SYNERGIES addresses legal interoperability by
aligning with EU frameworks like the Data Governance Act [24]
and Al Act [25], aiming to standardize data  -sharing rights,
contracts, and governance across stakeholders. Key legal
barriers include fragmented regulations, unclear data
ownership, and the lack of machine -readable contract
templates. The project promotes trust, sovereig nty, and
compliance in energy data exchange through harmonized legal

frameworks and roles  [23].

Auditability:  SYNERGIES ensures auditability by using encrypted
smart contracts and a distributed ledger to securely manage

and trace data sharing agreements. It includes detailed logging

of data ingestion and analytics processes to support full
traceability. Additional ly, ethical Al assessment tools and

continuous monitoring of access policies help ensure

transparency and accountability across the platform [23].
Cross -Jurisdictional Policy: In SYNERGIES, cross -jurisdictional
restrictions are handled through a data -sovereignty -preserving

architecture, where data owners define access and usage
policies during the design phase. These policies are enforced
through formalized data contracts and su pported by
mechanisms for secure, federated data sharing, including peer -
to -peer transactions and encrypted exchanges. The architecture
accommodates several deployment scenarios ensuring

compliance with location -specific or reg ulatory constraints

Qdz63sdzQ Gr [Udz QLjJLji | wds3Qdzwt ¢ [ wdzd

legislation [23].
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2.3.3.2.2. INCENTIVE MECHANISMS

As lllustrated in  [23], the Contract Settlement Engine is responsible for
establishing agreements between two or more parties on behalf of smart
contracts. It supports r at a minimum, as no additional mechanisms are
mentioned in the document r two specific incentive models for the
exchange of data assets, each governed by predef ined and mutually

agreed -upon rules:

1 Data -by -currency

1 Data -by -data

[]
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This section presents a detailed elaboration of pilot site questionnaires
developed for the 13 demonstrations (demos) conducted across Europe.
These demos serve as localized testbeds for evaluating how tailored digital
tools, user engagement strategies, and interoperable data systems can
empower consumers, support flexibility services, and strengthen grid

resilience.

Each pilot is led by a national project partner, ranging from transmission
and distribution system operators to aggregators, research institutions and
technology providers, who define, implement, and evaluate high -level use

cases (HLUCS) in collaboration with local stakeholders. The pilots cover a
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broad geographic and regulatory spectrum, including France, Austria,
Spain, Bulgaria, Slovenia, Cyprus, Greece, Sweden, Portugal, Croatia, Czech

Republic, Poland, and Romania.

This chapter consolidates information on d[Lj0dz0q)l Odzwédt @O LjO dz
risk mitigation strategies for each demo. The insights derived will support

cross -comparison, inform the development of shared tools and frameworks,

and guide the scalability and replicability of ECLIPSE solutions across the

European energy landscape.

2.4.1. DEMO #1 (FRANCE)

Pilot leader : Voltalis

Supporting partner : D4G

2.4.1.1. STAKEHOLDER IDENTIFICATION AND
VALUE PROPOSITION

The French Demo #1 targets 2 main stakeholder groups:

a. Residential consumers (ResC) providing access to dynamic energy

management tools via Voltalis APP, and delivering:

o Participation in energy markets through an aggregator.

o Potential cost savings and environmental benefits.



ECLIPSE DIGITAL D4.1 - ECLHDKS{CEIQF for Eneragy Saving applications_V1
1 62 r

b. Energy market actors _ (EMA) validating scalable commercial models

for flexibility:

0 Insights into consumer behaviour and engagement strategies.

2412.8p! " MoA«EMeédt M- gPLANMU M- p

The engagement plan incorporates the Interface App, physical/digital get -
togethers, newsletters, and bilateral interaction to inform, engage, and
empower ResC and EMA. Awareness building, updating, and feedback
capture are achieved through trusted channels , guaranteeing user -driven

development and continuous responsiveness to stakeholder needs.

Table 3:Edzt q M+ o6f wljsgdzP ¢ [ LjOdz0Q) Odzwot dzs C

Target
Activity Description

stakeholder

Main digital touchpoint for information,

Interface APP ResC L
participation, and control.
Physical & digital Workshops & info sessions to introduce ECLIPSE
All
meetings features and benefits
Newsletters & Providing updates on demo progress, tips, and
ResC

Campaigns engagement calls
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Bilateral Using trusted and familiar Voltalis channel
All

communications streams

Co-creation Collect feedback to improve user experience
ResC

feedback and align features with needs

This engagement plan covers:

V Awareness through informing consumers about ECLIPSE and their

role;

V Activation due to enhancing onboarding through intuitive tools and

communication; and

V Retention via sustained participation via value -added services and

feedback mechanisms.

2.4.1.3. RISK CONSIDERATIONS AND MITIGATION
MEASURES

To address key risks, the plan includes incentives and intuitive Ul to boost
consumer engagement, while technical delays are mitigated through
coordination between Voltalis and development teams. Privacy concerns

are handled with transparent data policies, consent mechanisms, and full
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GDPR compliance, ensuring user trust and smooth integration of the

L LfoqQuwtt ¢ 0OdzLjf A wdzp m

Table 4: Demo #1 (France) risk considerations and mitigation measures

Mitigation measure

Low consumer Incentivization, clear messaging on benefits and user -friendly, easy -
engagement to -use Ul.

Delays

regarding

technical Close coordination between Voltalis and WP4 technical teams.

integration

Privacy / data
. Transparent data policies, consent management and GDPR
protection

compliance
concerns

2.42.DEMO #2 (AUSTRIA)

Pilot leader : FHOOE (University of Applied Sciences Upper Austria)
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2.4.2.1. STAKEHOLDER IDENTIFICATION AND
VALUE PROPOSITION

The Austrian Demo #2  targets 3 main stakeholder groups:

a. Residential prosumers _ (ResP) providing access to personalised energy

insights, and delivering:

o Participation in energy flexibility schemes;

o Potential energy savings and empowerment.

b. Energy Community operators (ECo) managing member engagement

and energy flows:

o Identifying new members via marketplace;

o Operation efficiency;

0 Insights into consumer behaviour and engagement strategies.

c. System Operators (SOs) by aligning data flows, and interoperability for

establishing technical specifications.

2422.8p! " MoA«EMeédt M-g! gMuM: p

The stakeholder engagement plan includes targeted outreach, such as
advertising, email campaigns, and app notifications, for ResP, as well as

direct communication and onboarding for SO and E Co. Workshops,
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bilateral channels, and marketplace integration ensure all stakeholders are
informed, engaged, and aligned around data sharing, interoperability, and

the benefits of digital energy tools.

Table 51 Edz2QqQ M9 6! £¢{ w3 LiP ¢ [ LOdz0Q) Odzwo t

Target
Activity Description

stakeholder

Targeted Email campaigns, app  onboarding materials, and
ResP

advertising digital guides

Direct

_ Meetings and targeted outreach to selected
engagement with ECo, SO
community operators
EC operators

Workshops, Co-learning sessions to introduce tools and discuss
All

webinars needs.

Bilateral
All Using trusted and familiar channel streams

communications

Integrated tips and updates to promote

APP notifications ResP
engagement

Marketplace
. . Promoting features that connect consumers and
integration All
. operators via digital tools
campaign
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Promoting the capability regarding data sharing
DSO onboarding SO . . S
and interoperability facilitation

This plan brings:
V Trust through direct and transparent communication;
V Convenience through digital interactions; and

V Engagement through co -design and shared ownership of outcomes.

2.4.2.3. RISK CONSIDERATIONS AND MITIGATION
MEASURES

To mitigate engagement and technical risks, the plan focuses on identifying
motivated communities early and demonstrating clear benefits. Simplified
onboarding processes and dedicated support help address integration
challenges, while alternative formats like call support and in -person

briefings ensure accessibility for users with low digital literacy.

Table 6: Demo #2 (Austria) risk considerations and mitigation measures

Risk Mitigation measure
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Limited

interest from Early identification of motivated ECs, clear demonstration of benefits.
small ECs

Technical

onboarding Simplified onboarding flows, user support services.

difficulty

Low digital

literacy Provide alternative formats (e.g., call support, in -person briefings).

2.4.3.DEMO #3 (SPAIN)

Pilot leader: i-DE

Supporting partner: AELEC

2.4.3.1. STAKEHOLDER IDENTIFICATION AND
VALUE PROPOSITION

The Spanish Demo #3 targets 3 main stakeholder groups:

a. Residential consumers (ResC) providing improved tariffs via active

flexibility participation and assisting in contributing to sustainability

goals;
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b. Employees (E), by involving a leading smart grid project, enhancing

awareness of personal energy impact, managing member

engagement and energy flows.

c. Fleet vehicles (FV) by aligning data flows, and interoperability for

establishing technical specifications.

2432.8p! " MoA«EMeédt M-g! gMuM-

The engagement strategy combines physical meetings, demonstrations,

and feedback sessions to inform all stakeholders about use cases and
benefits. Internal campaigns target employees and field staff, while
customer demos raise awareness among residential c onsumers. Broader
communication is ensured through partnerships and industry associations,

fostering consistent outreach and sector -wide alignment.

Table 71 EdzcqQ MY 68| Lj3sP ¢ [LjOdz0Qq)L Odzwot

Target
Activity Description

stakeholder

Face -to -face presentations and Q&A sessions to

Physical meetings All ) )
explain UCs and benefits.

p

dzs
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Communications via newsletters and HR -led
Internal campaigns E, FV o
briefings.
Customer Demo showcases to raise awareness about tariff
ResC
demonstrations and energy options
In-person and digital channels to gather
Feedback sessions All
feedback
Partnership Sector -wide dissemination through association -
All
communication led channels and events

2.4.3.3. RISK CONSIDERATIONS AND MITIGATION
MEASURES

To overcome limited interest and onboarding challenges, the plan includes
incentives, gamification, and clear communication tailored to employees

and field staff. Technical topics are simplified using everyday language, and
data -sharing concerns are addres  sed through strict GDPR compliance and

transparent opt -in procedures to build trust and encourage participation.

Table 8: Demo #3 (Spain) risk considerations and mitigation measures

Mitigation measure
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Limited interest
Incentives, gamification, internal campaigns to drive participation
from E and FV
Technical
onboarding Clear benefit framing and use of everyday language during outreach.
difficulty

Data -sharing

o GDPR compliance and opt  -in frameworks.
unwillingness

2.4.4.DEMO #4 (BULGARIA)

Pilot leader : ESO (Electricity System Operator RBulgaria)

Supporting Partner - ETRA

2.4.4.1. STAKEHOLDER IDENTIFICATION AND
VALUE PROPOSITION

The Bulgarian Demo #4  targets 2 main stakeholder groups:

a. Residential consumers _ (ResC) providing access to personalized energy

insights;
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b. Small businesses @ (SMEs), providing energy efficiency consulting

tailored to SME needs, and supporting them to reduce operational

costs through better energy practices,

2442.8p! " MoA«EMédt M-g! gMuM- p
The engagement plan uses a web platform, newsletters, and social media
to deliver energy -saving tips, updates, and build pilot visibility. Direct
outreach through ESO leverages trusted communication channels to
reinforce messages and drive stakeholder enga gement across all user

groups.

Table 91 Edztq Mt 6 =A] OLjw3 LjiP ¢ [ LjOdzUQ] QOdzw¢ t

Target
Activity Description

stakeholder

Primary tool for delivering energy -saving advice
Mobile APP All

and demo updates.

Periodic updates on pilot progress, new app
Newsletters All o

features, and energy insights.
Social media Public campaigns to promote pilot and drive

All

campaigns platform traffic.
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2.4.4.3. RISK CONSIDERATIONS AND MITIGATION
MEASURES

To address low user engagement and limited digital literacy, the strategy
includes interactive content such as videos, tips, and comparisons.
Alternative formats like call support and in -person briefings ensure
accessibility, while the platform is designed for clarity and ease of use to

support broad user participation.

Table 10: Demo #4 (Bulgaria) risk considerations and mitigation measures

Risk Mitigation measure

Low user
Use engaging formats including videos, tips, and comparisons.
engagement
Low APP
_ Intuitive design, incentivization, and consistent communication.
adoption

2.45.DEMO #5 (SLOVENIA)

Pilot Leader: Elektro Lju bljana (EL)
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2.4.5.1. STAKEHOLDER IDENTIFICATION AND
VALUE PROPOSITION

The Slovenian Demo # 5 targets 2 main stakeholder groups:

a. Residential consumers (ResC) providing insight into their energy

usage across different net usage schedules and energy efficiency

activities ;

b. RES prosumers (RESp), energy monitoring of different net usage tariffs

and energy efficiency activities.

2452.8p! " MoA«EMeédt M-g! gMuM- p

The engagementplan  centres on a mobile app for interaction, updates, and

data access, supported by digital campaigns and newsletters to inform

users about progress and features. Engagement events such as workshops

and webinars foster trust and enable direct feedback, ensuring broad and

active participation across all stakeholder groups.

Table 11 Edzx qQ M' 0606) Qtsdzs 3LjP ¢ J LjOdz0QL QOdzw¢d t

Target
Activity Description

stakeholder

Main tool for ongoing engagement, data

Mobile APP All ] o
visualization, and feature access.
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Digital Outreach through social media and energy -
All
Campaigns related newsletters.
Periodic updates on pilot progress, new app
Newsletters All o
features, and energy insights.
EC engagement Local workshops or webinars to build trust and
All
events collect real -time feedback.

2.4.5.3. RISK CONSIDERATIONS AND MITIGATION
MEASURES

To boost app adoption and user understanding, the strategy includes
intuitive design, incentives, and regular communication. Net usage
complexities are addressed through clear visualizations and in -app
educational content. For users with low digital literacy, alternative support
channels such as phone ass istance and in -person briefings are provided to

ensure accessibility.

Table 12 Demo #5 (Slovenia) risk considerations and mitigation measures

Mitigation measure

Low APP adoption Intuitive design, incentivization, and consistent communication
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Confusion due to

) Clear visualizations and educational materials included in the APP
net usage regimes

Low digital

literac Provide alternative formats (e.g., call support, in -person briefings).
' y

2.4.6.DEMO #6 (CYPRUS)

Pilot Leaders : TSOC (Transmission System Operator Cyprus), CINTECH

Supporting Partner - ETRA

2.4.6.1. STAKEHOLDER IDENTIFICATION AND
VALUE PROPOSITION

The Cypriot Demo # 6 targets 2 main stakeholder groups:

a. Residential consumers  (ResC) providing personalized tips to reduce

energy bills;

b. Commercial users (ComU), providing tailored analytics to support

operational efficiency, and guidance.
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The engagement plan uses a user -friendly interface to deliver energy
insights and tips, supported by newsletters that provide regular updates on
pilot progress and new features. Broad outreach campaigns through social
media and digital ads help increase vi sibility and drive consistent

engagement across all stakeholder groups.

Table 13 Edztq M' o&6>2|l whAoP o[ LjOdz0QL QOdzwé t

Target
Activity Description

stakeholder

User interface Primary digital channel for engagement, enabling

All
with energy tips access to energy insights

Periodic updates on pilot progress, new app

Newsletters All o
features, and energy insights.

Outreach through social media, Google ads, and
Campaigns All
energy -related newsletters.

2.4.6.3. RISK CONSIDERATIONS AND MITIGATION
MEASURES

To address low engagement, the strategy includes interactive features,

progress tracking, and visual success stories. Commercial users are

dz
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targeted with ROl -focused messaging and simple savings examples.
Transparency and strict data privacy practices build trust, while alternative
formats like phone support and in -person sessions ensure accessibility for

users with low digital literacy.

Table 14: Demo #6 (Cyprus) risk considerations and mitigation measures

Mitigation measure

Include interactive content, progress tracking, and visual

Low engagement .
success stories

Commercial users overlook Provide ROI -related messages and simple examples of
the platform savings
Uncertainty about data Transparent communication and strict data privacy
use compliance
Provide alternative formats (e.g., call support, in -person

Low digital literacy briefings)

2.4.7.DEMO #7 (GREECE)

Pilot Leader : MYTILINEOS (METLEN )/ HEDNO

Supporting Partner :ETRA
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2.4.7.1. STAKEHOLDER IDENTIFICATION AND
VALUE PROPOSITION

The Greek Demo # 7 targets 2 main stakeholder groups:

a. Residential consumers (ResC) facilitating access to consolidated

energy data and tips to reduce energy bills;

b. Local Authorities, NGOs, Tech Partners , bringing visibility regarding

trends and user interaction and bringing lessons for scaling

community -wide energy engagement.

2472.8p! " MoA«EMeédt M-g! gMuM- p

The engagement strategy includes targeted email and phone outreach to
onboard residential consumers, supported by interactive online workshops
that engage stakeholders in feedback and co -creation. Social media
updates enhance visibility and build community interest across all groups

involved in the pilot.

Table 13 Edzx q Mt 06 guwdzdzgdzP ¢ [ LjOdzUQ] Qdzwé t dz

Activity Target stakeholder Description

Email and phone Engagement to inform and onboard selected

ResC
outreach users
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Local  Authorities,
Online Interactive sessions to explain demo goals,
NGOs, Tech
workshops gather feedback, and co  -create
Partners
All

Updates to increase visibility and community

Social Media ]
interest

2.4.7.3. RISK CONSIDERATIONS AND MITIGATION

MEASURES
To address outdated infrastructure, the plan includes pre -validation and
proactive replacement of legacy equipment. Low interest in monitoring

tools is countered by emphasizing user benefits such as cost savings and
environmental impact. For users with limited digital skills, support is
provided through alternative formats like phone assistance and in -person

guidance.

Table 16 Demo #7 (Greece) risk considerations and mitigation measures

Mitigation measure
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Outdated or
malfunctioning Pre -validation and proactive replacement of legacy equipment
infrastructure
Low user interest in Highlight user benefits (e.g., cost awareness, environmental
monitoring tools impact).
Provide alternative formats (e.g., call support, in -person

Low digital literacy briefings)
iefings).

2.4.8.DEMO #8 (SWEDEN)

Pilot Leader : Checkwatt

2.4.8.1. STAKEHOLDER IDENTIFICATION AND
VALUE PROPOSITION

The Swedish Demo # 8 targets 2 main stakeholder groups:

a. Residential consumers  (ResC) providing improved awareness of site

energy performance;

b. Installation partners , Increased demand for integrated PV, battery

systems, business validation of value -added energy services
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The engagement plan includes social media campaigns to highlight
platform features and value for residential consumers, supported by
newsletters and questionnaires for ongoing feedback and app co -
development. Installation partners are engaged through focus groups and
physical meetings to discuss business integration and gather practical

insights.

Table 11 Edzx q Mé 664 dzQdzs P ¢ [ LjOdzUQ) Odzwdt dz

Target
Activity Description

stakeholder

Social Media

ResC Campaigns promote platform features flex. value.
outreach

Email

Periodic updates and feedback mechanisms to co -
newsletters & ResC

i . develop app improvements
questionnaires

Physical

. Installation In-person sessions to explore business integration and
meetings /

Partners gather insights.
Focus Groups
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2.4.8.3. RISK CONSIDERATIONS AND MITIGATION
MEASURES

To encourage engagement with new platform features, the plan includes
financial incentives, clear visuals, and targeted campaigns. Technical
glitches are managed by limiting initial rollout to selected users and
conducting close monitoring. Limited partner s buy -in is addressed through
co-creation focus groups to ensure features align with installer needs and

expectations.

Table 18 Demo #8 (Sweden) risk considerations and mitigation measures

Mitigation measure

Low engagement

with new platform Use financial incentives, clear visuals, and targeted campaigns
features

Technical glitches

) ) ) Limit early rollout to selected users and monitor closely
during live testing

Limited partners Use co-creation focus groups to align features with installer

buy -in interests

2.49.DEMO #9 (PORTUGAL)

Pilot Leaders : E-REDES & RD-NESTER
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2.4.9.1. STAKEHOLDER IDENTIFICATION AND
VALUE PROPOSITION

The Portuguese Demo # 9 targets 2 main stakeholder groups:

a. Residential consumers (ResC) to access digital tools for energy

visibility and flexibility services.

b. DSO & TSO operators to validate interoperability protocol and
coordination flow, and experience with integrated consumer

engagement in flexibility schemes

2492.8p! " MoA«EMeédt M-g! gMuM: p

The engagement plan reconnects with existing residential consumers to

streamline onboarding and participation. On site presentations explain the
l3Lalte OQLLeéL §U3Ldz [ Ljwlf39g3( Lil3ds gds wlj
app messaging keeps users informed and promotes real -time engagement

throughout the demonstration period.

Table 19 Edz£ q ML 6&qu  AOLjL P ¢ Lj0dz0QqL Odzwo t

Target
Activity Description

stakeholder
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Outreach to Reconnect with previously engaged customers
ResC

existing customers for fast -track participation

On site Communicate demo objectives and
ResC

presentations onboarding details

Pilot participation
All Formalize responsibilities consent

contracts

In-app Provide updates and encourage real -time

o ResC . . . .
communication interaction with the pilot

2.4.9.3. RISK CONSIDERATIONS AND MITIGATION
MEASURES

To re-engage past customers, the plan includes personalized outreach and

a simplified re -enrolment  process. Technical coordination challenges
between DSO and TSO are addressed through early testing and close
collaboration. Low app interaction is mitigated by integrating familiar

platforms and emphasizing features that deliver added value to users.

Table 20: Demo #9 (Portugal) risk considerations and mitigation measures

Mitigation measure
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Low customer from past

oot Personalized outreach and simplified r e-enrolment process
projects

Technical challenges in

o Early testing and close collaboration
DSO-TSO coordination

App low interaction Use of familiar platforms with added value features

2.410. DEMO #10 (CROATIA)

Pilot Leader : HOPS

2.4.10.1.STAKEHOLDER IDENTIFICATION AND
VALUE PROPOSITION

The Croatian Demo # 10targets 1stakeholder group:

a. Residential consumers (ResC) valorise transparent access to

consumption data and energy insights.

2.4.1028p! " MoA«EMeéadt M-g! gMuM- p

The engagement plan involves direct outreach to residential consumers for
recruitment, supported by informational sessions to explain pilot goals and

participation terms. Consent collection ensures regulatory compliance,
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while DSO coordination workshops facilitate joint planning for data access

and system integration across all stakeholders.

Table 2 Edz& q M+ f  6>wqLjf 3 LiP ¢ [ LjOdz0Q) Odzwo t

. Target -
Activity Description

stakeholder

Direct consumer
ResC Targeted outreach for pilot recruitment

contact

Information Public or closed sessions to explain objectives

) ResC S

presentations and participation terms

Consent collection Ensuring compliance  with  privacy and
ResC

process regulatory aspects

DSO coordination Collaborative planning on data access and
ResC

workshops backend integration

2.4.10.3.RISK CONSIDERATIONS AND MITIGATION
MEASURES

To address recruitment challenges, the plan includes early outreach and
simplified onboarding. Data exchange delays with the DSO are mitigated

through formal cooperation agreements established in advance. Ensuring



ECLIPSE DIGITAL D41 - ECLHDKS{CEIQF for Eneragy Saving applications_V1
1 88 r

the app meets user expectations is achieved through iterative testing and

continuous updates informed by user feedback.

Table 22: Demo #10 (Croatia) risk considerations and mitigation measures

Risk Mitigation measure

Difficulty  in  recruiting
L Early and simplifying onboarding processes
participants

Data exchange delays with

DSO Pre -alignment through formal cooperation agreements

App not aligned with user

) Iterative testing and updates based on feedback
expectations

2.4.11. DEMO #11 (CZECH REPUBLIC)

Pilot Leader : CEZ Distribuce

2.4.11.1.STAKEHOLDER IDENTIFICATION AND
VALUE PROPOSITION

The Czech Demo # l1lltargets 1stakeholder group:
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a. Residential consumers (ResC) with a more intuitive, valuable
experience from the utility's digital platform valorise transparent

access to consumption data and energy insights.

241128p!' " MoA«EMeédt M-g! gMuM: p

The engagement plan secures informed participation from residential
consumers through transparent consent collection. App testing involves all

users, gathering valuable feedback to improve functionality. Internally,
consolidated feedback is reviewed and shared to guide future service

enhancements and engagement strategies.

Table 23] Edztq M+ 3+ O6>wdzgU édzl AGL3gP ¢ JLjOdz0Q]

Activity Target stakeholder Description

Informed participation secured though

Consent collection ResC
transparent data use terms
App testing ResC Pilot users provide feedback through testing
Summary of Consolidated results inform future service
ResC

feedback & sharing design and engagement strategy




ECLIPSE DIGITAL D41 - ECLIFS%CERF for Energy Saving applications_V1
1 90 I

2.4.11.3.RISK CONSIDERATIONS AND MITIGATION
MEASURES

To boost app feedback, the plan includes clear instructions and incentives

to encourage user participation. To distinguish the pilot from existing apps,
onboarding highlights new features and added benefits. Data privacy
concerns are addressed through robust communication and GDPR -

compliant consent processes to ensure user trust and transparency.

Table 24: Demo #11 (Czech Republic) risk considerations and mitigation
measures

Risk Mitigation measure

Low app feedback from

Use clear instructions and incentives for participation
users

Insufficient
_ o Highlight new benefits and enhancements during
differentiation from
L onboarding
existing app
Ensure robust communication and GDPR -aligned consent
Data privacy concerns
procedures

2.412. DEMO #12 (POLAND)

Pilot Leader : TAURON Dystrybucia S.A.
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2.4.12.1.STAKEHOLDER IDENTIFICATION AND

VALUE PROPOSITION

a. Residential consumers  (ResC) monitor different tariffs; pro -ecological

activities access to an improved utility app supporting transparency

and engagement.

b. RES prosumers (RESp) with energy monitoring regarding different

tariffs; pro -ecological activities, reduction of power exceeds.

c. Energy cluster & cooperative with energy monitoring regarding

different tariffs, pro  -ecological activities, reduction of power exceeds.

241228p! "  MoA«EMeédt M-g! gMuM- p

The engagement plan involves targeted outreach to select residential

consumers aligned with pilot goals. Presentations explain the

Qdzt s ¢ { wLif 3dst ¢  (GO&dzg [ 3 tsdzf Ljis O

| Liwf 393l

onboarding ensure informed and compliant involvement, while r eal-world

app interaction and testing provide valuable feedback and usage data to

refine the solution.
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Target
Activity Description

stakeholder

User selection based on relevance to pilot
Targeted Outreach ResC

objectives
Consumer
_ All Explaining demo goals and participation process
presentations
Consent & Ensuring informed and compliant user
All
onboarding participation
App interaction & Collecting feedback and usage data during real -
All
testing world testing

2.4.12.3.RISK CONSIDERATIONS AND MITIGATION
MEASURES

To address user confusion over app updates, the plan provides step -by -step
tutorials and integrated help features. Low consumer engagement is
mitigated through clear incentives and communication focused on user

needs. Challenges in TSO -DSO alignment are handled through early
technical coordination and a modular system design that allows flexible

integration.
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Table 26: Demo #12 (Poland) risk considerations and mitigation measures

Risk Mitigation measure

App changes unclear to
Step -by -step tutorials and in  -app help

users

Low engagement from . _ o
Use of clear incentives and user  -centred communication

consumers

Difficulty aligning TSO -DSO Early technical coordination and modular design

2.413. DEMO #13 (ROMANIA)
Pilot Leader :NUSTPB
2.4.13.1.STAKEHOLDER IDENTIFICATION AND
VALUE PROPOSITION

a Consumers (Residential and Didactic Users): energy insights, energy

efficiency awareness, environmental awareness, reduce emissions and

footprint

24.1328p! " MoA«EMeéadt M-g! gMuM- p

The engagement plan involves targeted advertising to raise awareness

among residential and didactic users, supported by physical meetings for
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direct interaction and focus groups to gather insights and encourage co -
creation. These activities aim to communicate project benefits, foster
energy awareness, and ensure users are actively involved in shaping and

adopting the solution.

Table 271 Edz q M+ Y 6eéqtlLjs3LiP ¢ LjOdz0UqL Odzwd t

Activity Target stakeholder Description
o Residential and awqt qfdz Ljf Ljwdzs dzp ¢ Q0
Targeted advertising benefits using tailored digital content

Didactic Users

Residential and Host in -person sessions to explain
Physical meetings _ _ L

Didactic Users objectives and collect feedback

Residential and Facilitate discussions to explore needs
Focus groups . . S

Didactic Users and co -design improvements

2.4.13.3.RISK CONSIDERATIONS AND MITIGATION
MEASURES

To address low participation and limited energy awareness among
residential and didactic users, the plan combines targeted outreach with

clear communication of benefits and incentives. Educational materials and

live demonstrations help build understanding and motivation. To alleviate

privacy concerns, the strategy includes transparent data practices and
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GDPR -compliant consent processes to build trust and ensure informed user

involvement.

Table 28: Demo #13 (Romania) risk considerations and mitigation measures

Risk Mitigation measure

Low participation Use targeted outreach, highlight benefits clearly, and offer

from users incentives
Limited  energy Provide educational materials and hands -on demonstrations
awareness during meetings

Ensure GDPR -compliant consent processes and transparent data

Privacy concerns L
communication

2.414. CONCLUSIONS AND HORIZONTAL
ENCAGEMENT STRATEGIES

The ECLIPSE pilots offer a comprehensive view of how digital tools,
stakeholder strategies, and regulatory alignment can converge to
empower consumers in the evolving energy landscape. A central approach

from all pilots is that meaningful engagement is not one -size-fits -all, but it
requires localized, user -focused solutions that combine digital innovation

with trust, relevance, and ease -of -use.

Digital interfaces, particularly mobile apps and online portals emerge as

the primary channel for consumer interaction. Whether by enhancing
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existing platforms or building new ones in alignment with CERF, partners
prioritize features that support real -time feedback, tailored energy insights,
and simple participation in demand -response schemes. These tools serve
both as technical enablers, and a s essential bridges between consumers

and the grid.

Of high importance is also the backend infrastructure supporting these

front -end tools. The pilots demonstrate the value of robust data
interoperability, especially between DSOs and TSOs. The use of APIs,
analytics engines, and secure data flows ensure rel iable integration while

enabling more dynamic and informed participation by users.

On the human side, engagement approaches showcase the diversity of the
participating regions and indicate common success factors. Effective
strategies combined awareness -building campaigns with co -creation
activities, personalized messaging, and ongoing fe edback collection. Social
media, workshops, and targeted communications are used to inform and

activate users throughout the pilot lifecycle.

From these varied answers from the questionnaires, a horizontal
engagement model can be designed, an adaptable strategy framework

that can be scaled across different European contexts. It includes:

1 Digital -first interaction, using intuitive apps and real -time

communications;

1 Personalized engagement, tailored to economic (e.g., pricing signals)

and non -economic (e.g., environmental impact) motivations;
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 Community -driven outreach, engaging energy communities,

prosumers, and local actors;

1 Iterative design, where user input directly forms functionality and

messaging;

1 Data transparency and trust, complying with GDPR practices and

clear consent mechanisms;

1 Continuous education, providing users with guidance, motivation,

and actionable knowledge.

These elements form the backbone of the pan -European engagement
strategy that is both flexible and user -centric, enhancing the effectiveness
of ECLIPSE, while providing a replicable model for future digital energy

initiatives.
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3. DEVELOPMENT OF ECLIPSE CERF FOR

ENERGY SAVING APPLICATIONS Vi
3.1.INTRODUCTION

This section presents the current status of the development of the ECLIPSE
CERF in the different pilots (Section 3.4), including their overall plan and the
description of the specific components currently being developed and/or

integrated in each of them.

Additionally, the definition of horizontal components to be used with in and
beyond the project to facilitate the integration of the ECLIPSE CERF is
provided. These components include the APIs for a subset of the identified
interfaces in the CERF architecture (Section 3.2), an ECLIPSE end user
application (Section  3.3), and the horizontal energy services identified so far

that will be used in more than one pilot (Section 3.4.14).

3.2. APl INTERFACES

The components of the architecture of the ECLIPSE CERF and the interfaces
among them are defined in WP3. By the time of submission of this
deliverable, this definition is at an advanced stage but has still not been

finished.

The definition of the APIs presented in this section is based on the current
outcomes of WP3, but it will be revised and refined once the final version is
presented in D3.1 TCERF architecture specification and ECLIPSE
interoperability profiles  t, due M15. Any changes related to these APIs will be
presented in D4.2 TECLIPSE CERF for Energy Saving applications_V2  t by the

end of the project.
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3.2.1. CERF ARCHITECTURE AND INTERFACES

Figure 6 shows the component layer of the CERF architecture and the
interfaces among them. It has been developed in T3.2 in collaboration with

all ECLIPSE pilots. The relevant APIs in the CERF ecosystem that have
initially been identified are highlighted in red.

SGAM Market Operator Medat
Component Systems
layer (with
initial interfaces
for APIs) Interface A S
(Common European Energy)
Data Space Infrastructures —
Interface B~ ey Tes.lnterfsceH

utilities .7 ‘\\ ey

Mgmt . Interface F'~ . Operaion

(electric e

utilities \\

or DSOs) ~<Energy App

Interface C e
- HEMS
Scada
control
Automated Energy Management - -
L i iiesface EL Interfate-F4 | terface-F5
[7]
Interface C1  Interface C2 EMS EMST Interface-F2 i = Felds
EVEMS Uy BMS %
Smart Energy Mngt —
Interface D1 Interface E1 Thermostats  Gateway
Interface-F1.1 InteifaceEa:1 Interface-F5.1
%*
e B0
1 Exm|
5 o I
— Storage Smart EV charger Home PV u
PowerGrid  Substation Distributed Energy e Meter Spstem Appliances Home storage
Lines Resources

Generation | Transmission | = Distibbon |  oOERR ¢ CustomerPremises

Figure 6: ECLIPSE CERF architecture and interfaces ( current version, M12)

Although the complete details of the architecture will be included in D3.1
(due M15), a brief description of the main components involved in the API

definition will be provided for context.

The central component of the ECLIPSE CERF architecture is the Common
European Energy Data Space infrastructure. It involves the data
management system(s) that collect the field data from the different levels

of the energy value chain, from the status of the structural MV grid
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elements, to distributed energy resources, metering data, and additional

home appliances and devices.

In some cases, the Data Space Infrastructures will be instantiated by an
actual Data Space that manages the access to the data from the different
systems, while in others, the original data sources from each one will be

directly integrated instead.

The interfaces connected to the Data Space Infrastructures interact with

the main actors from the energy ecosystem, namely:
1 Utilities and DSOs (interfaces B and C),
1 Energy producers and service providers (interfaces D and E), and
1 End customers (interfaces G, F, and H).

As the integration of some of these systems is typically standardized and

well defined (e.g. Smart Meters, SCADA), t he selection of interfaces for API
implementation has been driven by their potential in providing services to

the end user and fulfilling the use cases of the project. With this in mind, the

selected interfaces APIs are defined for are:
1 The DSOlutilities interface  (B),
1 The HEMS interface (F),
1 The Energy app interface  (H).

The description of these APIs is provided in subsequent sections. However,
as the architecture is not final ised and modifications to CERF interfaces are
possible in the future r in particular with the integration of Data Spacesr

these descriptions will be updated in the second version of this deliverable.
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3.2.2. API INTERFACES IMPLEMENTATION

The implementation of the ECLIPSE CERF API interfaces is not built from
scratch but takes the Interoperable DSO Interface (DSOi) [26] from

InterConnect project  [1] as a starting point.

The DSOi defines a set of services that connect the DSO and external agents

(namely Flexibility Aggregators). It relies on the InterConnect architecture
and ecosystem of modules that were previously presented in Section 2.2.1
InterConnect Generic Adapter (GA) , including the GA itself. Thus, it was

considered a fitting choice for this part of the ECLIPSE CERF

implementation.

The technical specification of the DSOi is described in D4.2 of InterConnect
[27]. The APIs for the ECLIPSE CERF interfaces are  presented below .They are
currently under development and will be validated and tested during the

second period of the project.

3.2.2.1. DSO/UTILITIES API (INTERFACE B)

Interface B represents the link between the Common European Energy
Data Space infrastructure and Utilities Management (electric utilities or
DSO). It covers onboarding, grid -zone information, metering data and

flexibility transactions.

The main API calls are listed in Table 29 and are re -used from the
InterConnect DSOi.  Additional endpoints  to complement its functionalities

are shown in Table 30.
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Table 29: DSO interface endpoints (from InterConnect DSOi)

Method Description

: : . Regist t I tit APl key,
/Generic/Registration POST egister new external - entity ( ey

name, vat ID, phone, email, access type)

Update registration information entity (API
/Generic/Registration PATCH key, name, vat ID, phone, email, access

type)

. ) Retrieve available grid zones and details
/Generic/gridZones GET g

(API key, country)

Retrieve meter ID grid zone (API key, meter

/Generic/gridZones/{meterld} GET D)

Retrieve historical metering data entity

. API key, t f dat , ted],

/Data/Metering GET ( ey, type of data [us.er aggregated]
zone or user ID, granularity [15m, 1h, 1d],

start time, end time)

Retrieve historical or forecasted flexibility
/Data/FlexibilityNeeds GET needs (API key, zone ID, start time, end
time)

Subscribe to needs and activation plan
/Flexibility/Subscribe POST webhook (API key, flexibility needs callback
URL, activation plan callback URL)

Unsubscribe from needs and activation

/Flexibility/Subscribe DELETE
plan webhook (API key)

Submit flexibility offers to the DSO (API key,

[Flexibility/Offers POST .
flexibility offer)
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Submit  baseline to the DSO (API key,

/Flexibility/Baseline POST
flexibility baseline)

Table 30: Utilities interface additional endpoints

Method Description

Validate data -access authorization (API
/Data/Authorization GET key, data access authorization D,
authorization result)

Publish flexibili i - i
[Flexibility/Needs POST ublis eX|b_| |ty needs to service provider
(API key, flexibility request)
- R Send flexibilit tivati lan t i -
[/Flexibility/ActivationPlan POST end Tiexibity activation plan fo service

provider (API key, flexibility activation plan)

3.2.2.2. HEMS API ( INTERFACE F)

Interface F represents the link between the Common European Energy

Data Space infrastructure and Home Energy Management Systems
(HEMS). These APIs let each HEMS register, submit device measurements
and, when subscribed, receive set  -point commands. All relevant endpoints

are listed in Table 31
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Table 31 HEMS interface endpoints

Method Description

Register a device ( APl key , supply point id,
/Device/Registration POST name, model, description, type, nominal
power)

Update device data ( APl key, device id,

/Device/Registration PATCH o _

name, description, nominal power)
/Device/Registration DELETE Delete device ( APl key , device id)

Send measurements from devices ( APl key ,
/Data/Measurements POST array of: [device id, measurement type,

timestamp, value, unit])

Subscribe to set points (commands) to a
/Setpoint s/Subscribe POST specific device ( APl key, device id,

endpoint)

ibe f :

/Setpoint s/Subscribe DELETE Unsubscribe from set points (commands)

to a specific device (APl key , device id)

3.2.2.3. ENERGY APP API (INTERFACE H)

Interface H represents the link between the Common European Energy

Data Space infrastructure and Energy Applications. Through these APIs, an

app can manage users, access supply  -point and tariff data, and subscribe

to notifications or personalised tips. All relevant endpoints are listed in Table

32.
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Table 32: Energy app interface endpoints

Method Description

Register user (username, email, ID num,

/User/Register POST

password)
/User/GetData GET Get user data ( APl key )
/User/UpdatePassword POST Update password (APl key , new password)
/User/UpdateBankDetails POST Update bank details (APl key , iban)
/SupplyPoint/Register POST Regllster usage .pomt ( APl key, name,

location, usage point number)
/SupplyPoint/GetData GET E)etsupply pointdata ( APl key , supply point

i

Add appliance ( APl key, supply point id,
/SupplyPoint/AddAppliance POST name, model, description, type , nominal

power )

Query hourly active imported and exported
/SupplyPoint/GetMeasurements GET energy,  min/max/avg  active pov_ver.

measurements (APl key, supply point id,

start date, end date)

i hreshol APl k

/SupplyPoint/SetThreshold POST Set con§umptlon threshold ~ ( ey

supply point id, type=[D,W,M], value (kwh))
/SupplyPoint/GetThresholds GET Get consumptions thresholds ( APl key ,

supply point)
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/SupplyPoint/ModifylnstalledPo bOST Modify installed power ( APl key, supply
wer point, tariff id, installed power values)

Query (quarter -)hourly energy price data
/EnergyPrice/GetData GET (API key, supply point id, start date, end
date)

Send report ( APl key, category, report

/Reports/SendReport POST )
details)

Get sent reports ( APl key, category
/Reports/SentReports GET (optional), status (optional), start date
(optional), end date (optional))

Subscribe to general tips ( APl key,

/GeneralTips/Subscribe POST _
endpoint)

/GeneralTips/Subscribe DELETE Unsubscribe from general tips ( APl key )

/PersonalizedTips/Subscribe POST Subscrlbe' t(? personfillzed tips (APl key,
supply point id, endpoint)

/PersonalizedTips/Subscribe DELETE Unsubscribe fron? personalized tips ( API
key, supply point id)

INotifications/Subscribe pOST Su.bS(.:rlbe to .notlflcatlons ( API key , supply
point id, endpoint)

INotifications/Subscribe DELETE Unsubscribe from notifications ( APl key,

supply point id)
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3.3. ECLIPSE USER APPLICATION

As part of T4.3, ETRA is developing an end  -user energy application to be
integrated into the CERF and demonstrated in several demo sites as part of

ECLIPSE.

The purpose of the ECLIPSE user application is twofold. On the one hand, it
serves as an example on how  technology providers can integrate their end

user applications with the ECLIPSE CERF to provide services to both their

end users and the grid operators. On the other hand, it will cover the
functionalities for end users in those pilots of the project where currently
there is no energy application, or they do not have the capabilities to carry

out their integration.

The subsequent sections  describe the functionalities of the ECLIPSE user
application identified after the needs of the pilots were extracted from the

analysis of the use cases and requirements from WP2. Next, the first
prototype of the ECLIPSE user application is presented, with screenshots of
the user interface and description of its sections and functionalities. This first
prototype will be completed and refined during the second year of the

project, to be then tested and validated in real conditions.

3.3.1. IDENTIFIED FUNCTIONALITIES

The initial set of functionalities of the ECLIPSE user application is listed in

Table 33. Its connection point with the CERF will be the Energy app API
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(Interface H) described in Section 3.2.2.3 of this document. The app is

expected to be tested in Demo #4 (Bulgaria), Demo #6 (Cyprus), and Demo

#7 (Greece), although more pilots could be eventually considered.

Table 33: ECLIPSE user application functionalities

Functionalities

Pilots and UCs

User registration CY, GR
Management of user preferences (notifications, etc.) CY, GR
Registration of end user appliances and characteristics CY, GR
Real-time consumption and production monitoring CY, GR
us [ dzOwLjf 3 Qs Qo tLw3gqAkd dzsdzydr | qLjQd UCGR1.1

UCCY1l1
Disaggregated consumption based on NILM analysis results

UCGR1.1
Energy cost calculation based on simulated Time -of -Use tariffs UCGR 1.1

UCCY1l1

Real-time economic -based recommendations

UCGR11
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UCBG 3.1
General environmental information notifications UCCY21
UC GR 3.2
UCCY5.1
Personalized energy efficiency tips UCGR3.1
UC GR 3.2

System status and general guidance for ener consumption
y. L ° J ¥ b UC BG 4.1

optimization

Collect end user feedback about application of proposed tips UCBG 3.1
DR notifications to mitigate critical situations in the grid UCGR4.1
Monitoring user response to DR campaigns UCGR4.1
Calculation of incentives from DR campaigns UCGRA4.1

3.3.2. FIRST PROTOTYPES

The prototypes of the ECLIPSE user application are based on previous

applications from both within and outside of the project. One of the main

inputs for the design of the app has been the information collected in

Analysis of existing energy monitoring applications and services

in the

D2.1

market and of the legal framework , Where an in -depth analysis of energy

applications around the EU was presented.
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The ECLIPSE user application  features an authentication section where the
end user can log in and register, and different menus that show relevant

information to the user, from consumption monitoring to flexibility options.

For the registration process, the user must provide a username, email and
password for his account. In addition, an identifier of the user is needed.
Figure 7 shows the login and registration forms. Figure 8 shows the

message displayed after the user has been registered.

’ I L4
eclipse)-
l LY

., Register
eC“pSél)\- Username

Alex1234

Login
Email
Username

Alex1234

Password 12345678A

m Password

Create account

alex1234@gmail.com

Repeat password

Back to login

Register

Figure 7: ECLIPSE user app RLogin and registration forms
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Registration successful.
nation has
been sent to your inbox.

Send again

Figure 8: ECLIPSE user app RRegistration message

After the registration process, the app  lication shows the main menu, with a
bar at the top and a navigation menu at the bottom. The top bar shows the
name of the current  section , as well as containing the notifications and the

user profile buttons. On the other hand, the navigation menu at the bottom
allows the user to move between the sections of the app lication : home,

monitoring, flexibility  , and tips.
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First ly, in the home screen, the user is requested to add a new supply point,

from where the consumption data will be extracted. The needed
information is the name the user wants to give to the supply point, the

location and a unique code that identifies the supply point. Figure 9 and

Figure 10 show different screenshots of the process of registration of the

supply point.

Supply point registration

My smart meter

Location

C/ de les Tres Forques, 147, Valencia

No supply points registered Supply Point ID

Add new point

Figure 9: ECLIPSE user app RSupply point registration (1)
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Supply point registration Supply point registration

@ Error: Missing fields

There are fields with missing information:

My smart meter
CUPS

Location

Location

C/ de les Tres Forques, 147, Valencia C/ de les Tres Forques, 147, Valencia

Supply Point ID Supply Point ID

ES0031405221234567A8

Figure 10: ECLIPSE user app RSupply point registration (2)

Once the supply point has been added, a widget is shown with their  general
information, together with the daily and monthly consumption. From here,

the details can be edited and the user is able to add the appliances

connected to the supply point (Figure 11Figure 12 Figure 13. In addition, the

previous appliances can be edited and, if a specific appliance type is not

§3{03s [Udz d#¥3¢ 350 QsdzpL 3Whiley agdingGsdzpayvprLid ¢ 3 i

rating for reference  (Figure 14).
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My smart meter

My smart meter
© C/deles Tres Forques, 147, Valencia

Name

My smart meter

V 4 268 | b Location

| kWh consumed

! C/ de les Tres Forques, 147, Valencia
i @ Monthly 260 kWh
@ Today 8kWh

s "{..'\ View details

Supply Point ID

ES0031405221234567AB

Add new supply point

Add appliances

Figure 11 ECLIPSE user app RSmart meter information
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Appliances Edit appliance

Fridge

Model: 5amsung RF28T5001SR

Fridge
Bought in 2022, Still runs great, quiet and spacious., -
Love the French doors and the full-width drawer for
storing... Model
Samsung RF28T5001SR
Washing Machine '
Model: LG WMADDOHWA Description

Purchased in 2021. Very efficient and quiet. The:
steamn cycle is great for deep cleaning, and it uses
less water..,

Bought in 2022. Still runs great, quiet and
spacious. Love the French doors and the
full-width drawer for storing large trays. No
issues so far.

Electric Stove
Model: GE JE73A5SPSS

Got it in early 2023. Heats up fast and the convection
oven works really well. The stovetop is easy to clean,
though it...

Type

Figure 12 ECLIPSE user app RAppliances (1)
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Add appliance Appliances

Fridge
Model: Samsung RF2ETS001SR

Bought in 2022, Still runs great, quiet and spacious.
Lowve the French doors and the full-width drawer for
Model storing...

Bosch 300 Series SHEM63WS55N

Name
Dishwasher

Washing Machine

Description Model: LG WMADDDHWA

T : Purchased in 2021, Very efficient and quiet. The
Bought in mid-2022. Super quiet and steam cycle is great for deep cleaning, and it uses
cleans really well, even on the eco cycle. less water...

The third rack for utensils is a nice bonus.
No complaints so far.

Electric Stove

Type Model: GE JB7355P5S
Got it in early 2023, Heats up fast and the convection
oven works really well. The stovetop is easy to clean,

Dishwasher though it...

Dishwasher

Model: Bosch 300 Series SHEMB3WS5N

Bought in mid-2022. Super quiet and cleans really
well, even on the eco cycla. The third rack for utensils
isa..

Home

Figure 13 ECLIPSE user app RAppliances (2)
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Add appliance

Name
Strange appliance

Model

Unknown

Description
Bought at a very affordable price. Even
though the model is unknown to me, it has

worked perfectly fine since its purchase. It
looks a bit old.

Type
Other

Power rating

100kW

Figure 14: ECLIPSE user app RAppliances (3)

In the monitoring  section , users can view information related to their energy
consumption, both aggregated and disaggregated, as well as the
associated economic costs (Figure 15 Figure 16). The data displayed is
tailored to the user's role. For example, if the Transmission System Operator
(TSO) is providing the data, information relevant to the real -time status of
the transmission grid, such as system load, balancing indicators, or

interconnection flows  will be displayed . In contrast, users from a Distribution
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System Operator (DSO) will be shown data specific to their supply points,
including local consumption, load curves, and quality of supply. The specific
graphs and metrics shown will depend on the available data sources, with

some examples illustrated below

«

Figure 15 ECLIPSE user app RConsumption monitoring
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Figure 16 ECLIPSE user app RElectricity cost

In the flexibility  section , actions can be taken to modify the functionalities
of the application and the contracted power for their supply point(s)
Reports can also be sent in case there is any issue with the grid, the power

supply , etc.

Figure 17 shows how the user is able to define the thresholds that will be

used by the app to notify when their consumption exceeds them.
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043 - all T - 9:43

Daily consumption threshold

Daily: 10kWh B

Weekly: 100kWh @ You will be notified if your daily

consumption exceeds this value.

Monthly:  350kWh

Weekly consumption threshold

100 kW

(@ You will be notified if your weekly
consumption exceeds this value

Modify power Reports

Current peak power: View frequent reports,

35kwW report a new incident or
Current off-peak power: fe":;'g"e histaric:of Monthly consumption threshold
akw :

350 kW

@ You will be notified if your monthly
consumption exceeds this value.

o

Flexibility

Figure 17 ECLIPSE user app RFlexibility notifications

Figure 18show the options for the user to modify the installed power of their
supply point, as well as the reporting section. The user can select the

category of the report and provide the details (continued in Figure 19).
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(i) pid youknow?

Most households contract between 3 kKW
and 5 kW of power. The higher the power
capacity, the lower the likelihood of the
circuit breakers tripping, although the cost
will be higher.

@ Can we help you?

Monitoring

Notifications
Peak power

3.5 kw v Tips

(D Peak power affects the main hours of the Billin
om 08:00 to 23:58 on working g
weekdays (Monday to Friday).

Off-peak power Contract

JO to 08:00 on working w \
to Friday), and to all 24 hours on
weekends and public holidays.

Still not clear

a il & @
Monitonng Flexibility ps o sanitarine =

Fleaibility

Figure 18 ECLIPSE user app RPower modification and reporting
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2:43

Billing

My report

Provide the details about your report

Billing advice

This billing report provides a summary of
your recent usage, charges, and payments
within the current billing cycle. It includes Claimant ID number
details on your service plan, any applicable
taxes or discounts, and a breakdown of 12345678A
costs. If you notice any unexpected
charges, please review the itemized section Report details
and contact support within 7 days. Payment

instructions and due dates are provided at I've reviewed my electricity bill for April 2025
the end of the report. and noticed a potential error in the amount
charged. Could you please check if the
correct rate and consumption were applied,

and let me know if any correction is needed?

= ils g ‘Q
ot Monito Flexibility P

Figure 19 ECLIPSE user app RBilling advice and reporting

Then, in the tips section , both general and personalized tips on how to
reduce energy consumption and costs will be shown to the user. Figure 20
and Figure 21show examples of the categories and the types of tips to be

provided to the user.
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General tips
Lighting

Heating and
cooling

Lighting

Switch to LED Bulbs

Appliances and Windows and

. . . Use Natural Light Whenever
electronics insulation

Possible

Turn Off Lights When Not in
Use

Personalized tips Install Motion Sensors or

Timers

b " B VR I Y

Daily habits Appliance usage

Local weather

Home features .
and climate

Figure 20: ECLIPSE user app REnergy optimization tips (1)
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Switch to LED Bulbs

LED bulbs use up to 80% less energy than
traditional incandescent bulbs and last
significantly longer. By replacing old bulbs with
LEDs, you can reduce electricity usage and
maintenance costs while enjoying the same, or
even better, light quality.

Figure 21 ECLIPSE user app REnergy optimization tips (2)

Finally, in the top menu, notifications will be displayed, ranging from
consumption alerts to daily/weekly summaries, etc. Figure 22 and Figure 23
show some examples of these modifications, which will be adapted

depending on the necessities of the pilot.



ECLIPSE DIGITAL D4.1 - ECLIPSE CERF for Eneragy Saving applications_V1

Notifications

@ 12:43
25/04/2025

High Usage Alert: Air
Conditioner

Your air conditioner used 4.3 kWh today, 32%
more than usual. Consider adjusting the
temperature or checking for maintenance
issues.

High Usage Alert: Air Conditioner
Your air conditioner used 4.3 kWh today, 32% more than
usual. Consider adjusting the temperature or checking...

® Yesterday

Possible Issue with Fridge
We've noticed imegular energy spikes from your fridge
over the past 3 days. It may need malntenance.

23/04/2025

Weekly Energy Summary
You used 42 kWh this week. That's 8% lower than last
week—great job! Tip: Running your dishwasher at night...

Figure 22: ECLIPSE user app RNotifications (1)
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Notifications Notifications

@ 17:51 10:06
24/04/2025 23/04/2025

Possible issue with Fridge Weekly Energy Summary

We've noticed irregular energy spikes from You used 42 kWh this week, That's 8% lower

your fridge over the past 3 days. It may need than last week—great job! Tip: Running your

maintenance. dishwasher at night can help save even
more.

Figure 23: ECLIPSE user app RNotifications (2)

The user profile section is also accessible from the top menu. In this section,
users can adjust their preferences regarding notifications, security and
personal information. Figure 24, Figure 25, and Figure 26 provide some

examples on the type of information included.
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9:43

Profile Edit profile

Username
Alex1234

Alex1234 Ernes

12345678A

alex1234@gmail.com

ID

12345678A
Motifications

Cb

Security >

Bank details

Figure 24: ECLIPSE user app RUser profile



ECLIPSE DIGITAL D4.1 - ECLIPSE CERF for Eneragy Saving applications_V1

(128)

oo QD o= o QD <=

Notifications Security

Allow push notifications ()

Allow email communications

Figure 25: ECLIPSE user app RUSser settings (1)
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oo QD =

Password

Confirm password
©0d000000

Figure 26: ECLIPSE user app RUser settings (2)

This section provides the details of the implementation of ECLIPSE CERF in

the 13 demo pilots of the project. Each section is structured as follows:

1. First, an overview of the pilot and its deployment plan is provided, where

the roadmap presented in Section 2.1is instantiated and adapted.





































































































































































































































































































































































































































































