N N
LLilsem@rid

Title: Document Version:

D2.1 WiseGRID requirements, Use cases and pilot sites analysis 1.0

Project Number: Project Acronym: Project Title:

H2020-731205 WiseGRID Wide scale demonstration of Integrated Solutions for Euro-

pean SmartGrid

Contractual Delivery Date: Actual Delivery Date: Deliverable Type*-Security*:
M9 (July 2017) M9 (July 2017) R-PU

*Type: P:Prototype; R: Report; D: Demonstrator; O: Other.

**Security Class:  PU: Public; PP: Restricted to other programme participants (including the Commission); RE: Restricted to a group
defined by the consortium (including the Commission); CO: Confidential, only for members of the consortium (including the
Commission).

Responsible: Organisation: Contributing WP:

Georgina Asimakopoulou ICCS WP2

Authors (organisation):

Kostas Komninos (AEA), Xavier Benavides (AMP), Francesco Bellesini (ASM), Tommaso Bragatto (ASM), Francesca San-
tori (ASM), Catalin Chimirel (CRE), Mihai Macarie (CRE), Mihai Mladin (CRE), Mihai Sanduleac (CRE), Ine Swennen
(ECO), Jim Williame (ECO), Vincent Dierickx (EID), Diedrik Kuypers (EID) Katerina Papadimitriou (EDA), José Luis Poveda
(ENER), Giuseppa Caruso (ENG), Ana Maria Arias (ETRA), Diego Garcia-Casarrubios Galvez (ETRA), Alvaro Nofuentes
(ETRA), Alberto Zambrano (ETRA), Katerina Chira (HEDNO), Stamatia Gkiala - Fikari (HEDNO), Alexandros Karagiannis
(HEDNO), Dimitrios Stratogiannis (HEDNO), Dimitrios Vranis (HEDNO), Antonis Papanikolaou (HYP), Konstantinos
Tsatsakis (HYP), Anastasios Tsitsanis (HYP), Georgia Asimakopoulou (ICCS), Andreas Davros (ICCS), Aris Dimeas (ICCS),
Rebekka Gogou (ICCS), Evangelos Karfopoulos (ICCS), Vasilis Kleftakis (ICCS), Kyriaki Mavrogenou (ICCS), George Mes-
sinis (ICCS), Styliani Sarri (ICCS), Athanasios Vassilakis (ICCS), loannis Vlachos (ICCS), Irene Aguado (ITE), Joachim Jacob
(PARTA), Stanislas d'Herbemont (RESC), Benjamin Kraft (VS)

Abstract:

This document reports the work performed within WP2 WiseGRID Use cases, requirements and KPIs definition. More
specifically, following the presentation of the WiseGRID objectives and tools, the methodology for defining the Use
Cases, for identifying the requirements and for formulating the Key Performance Indicators (KPls) is presented. Fur-
thermore, the core of the document comprises the Use Cases in itself, the requirements, scenarios and KPIs. Last but
not least, the document includes the pilot site formal analysis where the Use Cases will be demonstrated.

Avda. Tres Forques, 147 Tel. +34 96 313 40 82 http://www.wisegrid.eu/

ETRA I+DEWRA INVESTIGACION Y DESARROLLO, S.A.
46014 Valencia (Espafia) Fax +34 96 350 32 34 amarias.etraid@grupoetra.com



i\ . !

Keywords:

Foundations, WiseGRID objectives, WiseGRID tools, methodology, requirements, Use Cases, Key Performance Indi-
cators, scenarios, pilot sites.

D2.1 WiseGRID requirements, Use cases and pilot sites analysis 2



i\
Lilsel

Revision History

Revision Date Description Author (Organisation)

V0.0 11.05.2017 New document Georgia Asimakopoulou (ICCS)

V0.1 05.06.2017 Sections 1, 2 completed Georgia Asimakopoulou (ICCS)

V0.2 12.07.2017 Sections 3-16 completed All partners

V0.3 20.07.2017 Peer review Ine Swennen (ECO), Vincent
Dierickx (EID)

V0.4 21.07.2017 Peer review Francesca Santori (ASM)

V0.5 24.07.2017 Version including partners comments Georgia Asimakopoulou (ICCS)

V1.0 25.07.2017 Minor final changes Ana Maria Arias (ETRA), Georgia

D2.1 WiseGRID requirements, Use cases and pilot sites analysis

Asimakopoulou (ICCS), Kostas Komni-

nos (AEA), Benjamin Kraft (VS)



INDEX
1 INTRODUCTION ....ccuiiiiiiiiiiiiiiiiieiiieiiieiteiiteiteiieeiiseissersetssstsssrsssssnsssssssnssssssssssnnnes 23
1.1 Purpose of the DOCUMENt.......ccciiiuiiiiiiuiiiiiiieiiinienienneriennsietteassssiseasssssssasssssasssssssenns 23
1.2 Scope Of the DOCUMENT ......cceuiiiiieicireieccrrereeerrenneeereennseseennssessennssssesnsssssennsssssennnsnsnennn 23
1.3 Structure of the DOCUMENt ......ccooiiiiiiiiiiiiii 24
2 WISEGRID OBJECTIVES .....cuuiiuiiiiiiniitiiiiiiieiiieiiieiieiieiteeiieesienssasssserssessssssssssnsssnses 25
3 METHODOLOGY .....ciuuiieuiimnnirensrasiansiaesrsssssssssssrsssrsssrsssssssssssssssssssssssssasssssssssssssssssssss 25
3.1 REQUIREMENT ANALYSIS ...cccottiiiiiiiiiiiiiiinieieieieieieieieieieieieiemeietemeieieiememsmemerersrsrsesersrssene 26
3.1.1 Requirement Prioritization.......cccceeiiiii 26
3.1.2 VOIEIE T0O0] ..ttt ee e 26
3.1.2.1 SPECITICAtiON PrOCESS...uuiiiietiieeieiiieeeecttee ettt e e et e e e ette e e e e bte e e e eebtaeeesnraeeeeans 27
3.1.2.2 Requirement definitioN.........cccocciiiiicciiee e 27
3.1.2.3  Validation .eoeeeeeeeeeee e e s s 29
3.1.2.4 REVISION cetiiiiiieiiiiieee et eee ettt e s ettt e s ettt e e s s be e e s sabeeeessabeeeeseaneneessaneeeesannreeessans 29
3.2 USE CASE DEFINITION.....ccctttttiiimieteiiieieieieeeieremeieiememeeetetetetemetetemetemetetemeeersesesssmsmsssmsssssnes 30
3.2.1 Overview of SGAM (Smart Grid Architecture Model) ........ccccoeeeeciee e, 31
3.2.2 Actorsinvolved in the USe Cass......ccciieiiiiniinieeieesieesiee sttt 34
3.3 KEY PERFORMANCE INDICATORS......cccettttttietmieimmmimimieiemmimiemeiememeiemememememememsmsssrsssssssrssene 36
TR I A o e =T = o TSP PPV PPPTOPROPRRPRRPION 36
3.3.2 KPIAEfiNITION ..eeieiiiiiiieeieeeee ettt 40
4 WISEGRID TOOLS ....ccuuiiiiiiiieiitiiiitniiieeiiieeiieeistseerenesreasssrssssressssesssssensssrenssssanssnes 40
4.1 WG Interoperable Platform (IOP).....ccueeuccieiiiiiiiiieicieierinetenenesscssseneeesnnssssesssssessnnnnssnnnes 40
4.2 WISEHOME......cccceiiiiiuiiiiiiniiiiininiiiiirieiiiiissssitiesssssissssssisssssssssssssssssssssssssnsssssssssssssssnsses 40
4.3 WISECORP.....cciuuiiiiiitiiiiiiiiiiiieaiieiiesesttiessssetiessssssiessssssissssssssssssssssesssssssensssssssnsssssssnssss 41
L VYT 00T 0 41
4.5 WG COCKPIL...cceeeiiiieeiiiieiiiiteieee et reneee s renese s s e e nes s seenessssrensssssrensssssrenssssssensssssennnnas 41
8.6 WISEEVP ....coeeeeeieieieieieieieieieieieieieieieieitieteteiesereserestresesesestssstsesssesrseststsesesssssssssrsssssssssrsnes 41
4.7 WG FaStV2G.......oieuiiieniiiiiiieeiiieiiieitreeis et reessrsasteassssaesssassssessssenssssassssasssrsssssansssenssns 41
8.8 WG STAAS/VPP...ceeeiiiieiicciienreetetieecesssnesteeteeseessssssnseseeesessesssssanssssssssssesssssssssssssssssssssnnns 41
T TV 3 1 0 42

D2.1 WiseGRID requirements, Use cases and pilot sites analysis



I

i\ . ,g\/*\
LilseEr|c

5 REQUIREMENTS.....cituiiiuiiiuiiieiieeiiieiiieiireiresirasirassinssisssseessesssrssssasssassssssssssssssssssssnsses 42
5.1 General ReQUIr@MENtS......ccccieiiiiuiiiiinuiiiiiiniieiienisiienisiiesisimessisisssistessssssssssssssssnnses 42
5,101 OVEIVIEW ..iiiiiiiiiiiiiiiie ittt ettt e s a e s ra e s 42
5.1.2 Detailed requUiremMeENTS.......coccuiiieiiiiiee et e e eree e e rrre e e ra e e e e arae e e e nres 42

5.2 WiseGRID Interoperable Platform.........ccciiviiiiiiiiiiiiiniiniieiiniiinneieeenesesnesenes 45
5.2.1  OVEIVIEW ..oiiiiiiiieiitiee ettt ettt e s e e st e e st e e s anr e e e s e nreeesanreeesenreeessnnees 45
5.2.2 Detailed requUiremMeENTS.......coccuiiiiiiiiiie ettt e e eree e et e e e rae e e e 45

5.3 WIiSE@GRID COCKPIL ...ceeuuuirrirnniirieiicirienueireenneerrenneseseennsssreensssssennsssssennsssssennsssssennssssnennnes 47
5.3.1 OVEIVIEW ..iiiiiiiiiiiiiiie ittt sttt s s s 47
5.3.2 Detailed requUiremMENTS. ... ..o ciiiiiiiiiee ettt e s e bae e e 47

5.4 WiseGRID Storage aS a Service/Virtual POwer Plant ..........cceeeeueieeeiiieiereeenrecereeeeenennnennnes 51
5,41 OVEIVIEW ..oiiiiiiiiiiitiie ettt ettt e st e e s e e s e e e s s 51
5.4.2 Detailed reqUIir@mMENTS.......couciiiieeiiieee et e e ree e e e bee e s e rabe e e e e arae e e enres 51

LR T 0 0 10 54
5.5.1 OVEIVIEW ..oiiiieiiiieeiiite ettt ettt ettt e et e e et e e st e e s bt e e s abree e s nnreeesaareee s e nreeessnnnens 54
5.5.2 Detailed requUir@mMENTS.......cocciiiieeiiiee ettt e e ree e e e b e e e e aree e e e arae e e enres 55

L I N 2 = o o Pt 56
5.6.1 OVEIVIEW ..ottt ettt e e s e e s e s s 56
5.6.2 Detailed requUiremMENTS......coiiiiieiiiiiee ettt bae e s e 57

LI AT VI Y=Y o [T 4 U= T o o 58
5.7.1 OVEIVIEW ..ottt st e st e e st e e s nre e e s e e e e s s 58
5.7.2 Detailed requUiremMENTS.......ccccuiiieeiiiiee ettt e e ree e e e e e e e abee e e e abae e e eenaes 59

LR T =T 00 2 Y o 64
5.8.1 OVEIVIEW ..oiiiiiiiiiiiiiiiiiiic ettt s ssar e e e ane e 64
5.8.2 Detailed requUir@mMENTS......ccouciiiiiiiiieee ettt re e e ee e e e e e e e ares 64

L BT Y= L 66
5.9.1 OVEIVIEW ..ottt et e s e st e e s e s e e s s 66
5.9.2 Detailed requUiremMeENTS.......couciiiiiiiiiieeciiee et e e re e e e ae e e e ares 67
5.10WiSeGRID FastV2G .......ccceeeriimiiiiiiieiiimiiieieiiieieieieieieieieieieieieieietemeeemeiememememsmsestsrerssersrssene 70
5.10.1 OVEIVIEW ..eeiiiiiieeiiiiee ettt e e s e e s e e s ee e e s enree e s snreeesanrere e e nreneesannens 70
5.10.2 Detailed reqUIrEMENTS. ... ..uuiiii it e e e e e e e s rr e e e e e e e e ennreeeaeaaeeas 71

L U T 07N S 72
6.1 HL-UC 1 DISTRIBUTED RES INTEGRATION IN THE GRID.......ccoeuuiiiuiiimniirnniiienineesneancnennnns 74
6.2 HL-UC 2 DECENTRALIZED GRID CONTROL AUTOMATION ....cccuuiiuniiimniiinniieecnnesnenenennnes 75
6.3 HL-UC 3 e-MOBILITY INTEGRATION IN THE GRID WITH V2G.......ccccevvrrieirieiereineeneeenenenenenes 75
6.4 HL-UC 4 BATTERY STORAGE INTEGRATION AT SUBSTATION AND PROSUMER LEVEL........ 75

D2.1 WiseGRID requirements, Use cases and pilot sites analysis 5



[
g\ - /ﬁ\/*\
wilsed@ric

6.5 HL-UC5 COGENERATION INTEGRATION IN PUBLIC BUILDINGS/HOUSING .........ccccceereeeeee 76
6.6 HL-UC 6 VPP TECHNICAL AND ECONOMIC FEASIBILITY ....ccceeeeeeiemeeeeeeeeeeeeeeeeemeeenereeeeereeenes 76
6.7 HL-UC 7 CITIZENS EMPOWERMENT IN ENERGY MARKET AND REDUCTION OF ENERGY
0 L o 77
7 SCENARIOS ... ettt tetitseetesetasetasetessteessenssensssssssssssssssssssensssnsens 77
7.1 Innovative and advanced Demand-Response mechanisms ........ccccccoveeenciireeenccrrenenceneenenn. 77
7.1.1  Scenario Description. ..., 77
7.1.2 Actors and technologies iNVOIVEd............ueiiviiiiiiiiiiie e 79
7.1.3  UCTidentifiCation ...ccccveeeieeeeiiie ittt ettt et e sare e 79

7.2 Smartening of the distribution grid........cccceu i re e naaas 81
7.2.1 Scenario Description. ..., 81
7.2.2 Actors and technologies iNVOIVEd.............eeeeiiiieeiciee e e 81
7.2.3 UCTdentifiCation ...cccveeeiiiiiiee ittt ettt et s e e 83

7.3 Integration of renewable energy storage systems in the network.......c.ccceveeerenirvnncrennnns 85
7.3.1 Scenario Description. ..., 85
7.3.2 Actors and technologies iNVOIVEd.............eeeeiiiieiciee e e 86
7.3.3  UCTdentifiCation ....ccueeeiiieiiie ettt et s 87

7.4 Smart integration of Electric mobility SErvices......ccccoueueireeiireeiiieiirereitencrieenerennenenerennens 89
7.4.1 Scenario Description. ..., 89
7.4.2 Actors and technologies iNVOIVEd.............eeeeciiiiecciie e e 90
7.4.3 UCTdentifiCation ..c..ceeieeiieiieeeieee ettt sttt s 90

= T o 10 I I 3 S 91
=300 R o V1 | 1= 4t 92
8.1.1 Pilot Site deSCriPLiON ..eiiiiiie et rae e e e 92

8.1. 1.1 INfraStrUCUIE ...coueeiiiiiieete ettt sttt be e b s s 92

8.1.1.2 Services and applicationS........coccueiiieiiiieeeciee et 98

8.1.2 WIiSEGRID iN CreVillent.....coceeieeiierieeieee e s e e 102
8.1.2.1 WiseGRID tools and technologies.......ccccccovcuiriiiieei e 102

8.1.2.2 WIiSEGRID USE CASES ....ueiviririiiiiiiiiiiiiiiieiiiniic it 103

8.1.3 Preliminary deployment and demonstration plan ........ccccceveciieeinciiee e 106
8.1.4 Potential DArri@rs ....cocuei e e 107

= T T T [T 107
8.2.1 Pilot Site deSCIiPLiON ..eiiiiiiee et e e e e e e e e s raae e s e araeeeeaes 107

8.2. 1.1 INfraStrUCTUIE c..oeveeeeetieette ettt ettt ettt ettt e eeenae e 108

8.2.1.2 Services and applications........ccccuieeieiiiiei i 115

D2.1 WiseGRID requirements, Use cases and pilot sites analysis 6



i

RS
wilsemr It

8.2.2 WISEGRID iN FIANAEIS ettt et 115
8.2.2.1 WiseGRID tools and technologies.........ccceveiieiiiciiiiiciiee e 115

8.2.2.2 WIiSEGRID USE CASES ....eeeerrreireieiieieiiiiireeeirreeesairereesineeeesasneeeesansneeesannneee s 116

8.2.3 Preliminary deployment and demonstration plan .........ccccceveciieiieiiee e 116
8.2.4 Potential DarfiErs ... .o i e 117

05 S 1T o | 117
8.3.1 Pilot Site deSCIIPLION ..eiiiitiiie ittt e e s e e s st e e s sneaeeeeans 117

8.3. 1.1 INfraStrUCTUIE ...coveeiieieenieeiee ettt ettt s st eee e 117

8.3.1.2 Services and applications.......ccoccuieiiiiiiieiiiiiiie e 124

8.3.2 WISEGRID IN TOIMI.uuiiiiiiiiiieeieiiiee ettt ettt e et e st e e s st e e s saneeeessaneeeessneeeeseans 126
8.3.2.1 WiseGRID tools and technologies.........cceeevieiiiciieieccieee e 126

8.3.2.2 WIiSEGRID USE CASES ....vveerruvrireriiiiieeiiiireesiireeeessireeessineeeesanneeeesanrneeesannneeens 127

8.3.3 Preliminary deployment and demonstration plan ........ccccceeecieeieciiee e 130
8.3.4 Potential DarfiErs ... .o i 130

8.4 IMIESOZIA..cuiiuuiienieniieniieiteictaiienetesetnsernseressrsssesssasssasssnssenssenssesssaseraserasessssasssnsssnsssnsssnseen 131
8.4.1 Pilot Site dESCIIPLION ..eiiiiiiie ittt e s et e e e sertae e s searaeeeeans 134

8.4. 1.1 INFraStrUCTUIE c..coeeeieeiieite ettt sttt et s sttt e e 137

8.4.1.2 Services and applications.......ccoccuiiiiiciieiiiciiie e 139

8.4.2 WIiSEGRID iN IMESOZIA c.eeeeeuiiiiiiieeiieiiiiiieee e e e ettt e e e e e s sttt e e e e e s s ssibbeeeeeeessssansneeees 145
8.4.2.1 WiseGRID tools and technologies.........cceevcuvveiieiiieeeccieee e 145

8.4.2.2 WIiSEGRID USE CASES ....eevvriiiiiiiiiiiiiiiiiic ettt 147

8.4.3 Preliminary deployment and demonstration plan ........cccceeeciieeeiciiee e 151
8.4.4 Potential DarfiErs ... .o i s e 151

T T (4711 11 Lo 1P 152
8.5.1 Pilot Site deSCriPLiON ..eiiiiiiee et e e e s rra e e e e rraee e eaes 152

8.5. 1.1 INFraStrUCTUIE ...covieiieieeriieite ettt s s 152

8.5.1.2 Services and applications.......ccoccuiiiiiiiieiciiiee e 164

8.5.2 WISEGRID iN KYENNOS ..ccoeiieeiiciieee ettt e e satae e e s nanee e eaes 164
8.5.2.1 WiseGRID tools and technologies.........cccoecuvieiiiciiiieccieee e 165

8.5.2.2 WIiSEGRID USE CASES ....ueiviiiriiiiiiiiiiiiiiiic ittt 167

8.5.3 Preliminary deployment and demonstration plan.......ccccccvvveveeeieccciieeeee e, 170
8.5.4 Potential Darri@rs ... ei e 171

15 B - 171
1O CONCLUSIONS ...c.uiiieiiiimniiiiniirieiieeiiieeeieneeienesreasisresssressssssssssessssrensssrensssrsnssnennsns 174

D2.1 WiseGRID requirements, Use cases and pilot sites analysis 7



PN
LilseEr|c

11 REFERENCES AND ACRONYMS.....cotuiiiiiiiiineiineireiiessiesiieesieesrasrasrassrsssmsssssssssnsss 175
0 I 2= =T =T o o= 175
T0.2 ACIONYMS . cuuiiuiiieiieeiieeiieesieseracrsstesstasstssstassrsssrssssessesstasstassssssssssssssssseasssassrssssnsssssssnssans 176

12 ANNEX A — COMPLETE SET OF WISEGRID REQUIREMENTS. .......ccceireirmirneninnniencnanene 180

13 ANNEX B — UC INVENTORY ....ccuiiuiruniiniieiineiineiireiiasiressioesieessrassrassrassrassssssssssssnsss 234

14 ANNEX C— PRIMARY USE CASES.....ccciitiiitiiiiiiniitniiiiiiiiiiiinieiiiaiitsiitsiisissisesssenns 241
14.1 HL-UC 1 Distributed RES integration in the GRID.........ccccuceirireeiiiiieeierreecerreeeee e renaees 241
14.2 HL-UC 2 Decentralized grid control automation.......c..cccccereeeiiieniiieeierenciieenerenerennerennenes 249
14.3 HL-UC 3 e-mobility integration in the grid with V2G .........ccccoeeiiiiiiiiiiiciciiiccrnreees 255
14.4 HL-UC 4 Battery storage integration at substation and prosumer level..........cc..cccvuuuuenns 264
14.5 HL-UC 5 Cogeneration integration in public buildings/housing......cccccccvevviviiiiiiiiininennnnn. 272
14.6 HL-UC 6 VPP technical and economic feasibility........cccceuucerriemiiriiieiiiiicccrreccrreeeee 277
14.7 HL-UC 7 Citizens empowerment in energy market and reduction of energy poverty...... 282

15 ANNEX D — SECONDARY USE CASES.....cccceiiiuiiiniiiniiiiiiiiiiiiiiiieiineirneneeineesseesennes 289
15.1HL-UC 1 DISTRIBUTED RES INTEGRATION IN THE GRID.......ccooiiiiiiiiiiiiiiiiinininnninnenessneeen, 289

15.1.1 HL-UC 1_PUC_1_Network monitoring .......cccceeeecieieiiiiieeesieee e e esiee e esiee e s 289
15.1.2 HL-UC 1_PUC_2_Control strategies for reducing RES curtailment ...........ccccveenneee. 296
15.1.3 HL-UC 1_PUC_3_Voltage support and congestion management ............cccccueeenneee. 304
15.1.4 HL-UC 1_PUC_4_Grid planning analysis .........ccceccviriiiiieie ettt 310
15.1.5 HL-UC 1_PUC_5_Promote RES via RESCO COMPANIES....ccceverirriiiiriiieeeeerriiiireeeeeeens 313
15.2 HL-UC 2 DECENTRALIZED GRID CONTROL AUTOMATION .....ccteuiiimeirmnnirencreneinennirenenenes 320
15.2.1 HL-UC 2_PUC_1_Distribution network real-time monitoring .........ccecceevcveervvrenneenns 320
15.2.2 HL-UC 2_PUC_2_Real-time distribution system awareness.........cccceceeeevveeeecveeeeennen. 329
15.2.3 HL-UC 2_PUC_3_Grid CONTIOl.ccceeiiiieciiee ettt et e 341
15.3 HL-UC 3 e-MOBILITY INTEGRATION IN THE GRID WITH V2G.......ccceiereunirinirenniiinnirennnenes 352
15.3.1 HL-UC 3_PUC_1_EVSE and EV fleet Monitoring .......cccccveeeicieeeiiciiee e 352
15.3.2 HL-UC 3_PUC_2_Interaction of the user with EVSE ..........cccooiiiiiiieeeiiee e 356
15.3.3 HL-UC 3_PUC_3_EV charging management........c.ccccccuviiieeiee it ervrveeeee e 367
15.3.4 HL-UC 3_PUC_4_Interaction with the energy infrastructure.......c.ccccccovveveeeivenennee. 376
15.4 HL-UC 4 BATTERY STORAGE INTEGRATION AT SUBSTATION AND PROSUMER LEVEL......382
15.4.1 HL-UC 4_PUC_1_Batteries management at prosumer level.......cccccceecveeeeciveeennnee. 382
15.4.2 HL-UC 4 _PUC_2_ Batteries management at aggregator level (grid support)............ 388
15.4.3 HL-UC 4_PUC_3 ANCillary SErVICES...cuuiiiiiictiieieee e ettt e e e eeccrtteee e e e e e e vanaeeee e e 396

D2.1 WiseGRID requirements, Use cases and pilot sites analysis



[
b\ - /ﬁ\/*\
wilsed@ric

15.4.4 HL-UC 4_PUC_4_Combination of battery storage systems.......c.cccccevvveeiiiiieeeennnen, 402
15.5HL-UC 5 COGENERATION INTEGRATION IN PUBLIC BUILDINGS/HOUSING ........ccccecuuueen. 406
15.5.1 HL-UC5_PUC_1_Thermal MOoNnitOring .......cccouvieiiiieieeiiieeeecciee e eeiee e e e e vee e e 406
15.5.2 HL-UC5_PUC_2_Cogeneration and HVAC management ........ccccccueeeeevveeeeeceveeeeeenne 410
15.5.3 HL-UC 5_PUC_3 Comfort-based demand flexibility models ..........ccccceevveurrrvnennennn. 415
15.5.4 HL-UC 5_PUC_4_ Cogeneration and HVAC optimisation ..........cccccvvveeeeeeeicccniieeeeeennn. 418
15.6 HL-UC 6 VPP TECHNICAL AND ECONOMIC FEASIBILITY ...coooviiiiiiiiiiiiiiiiiiininnininnnnnnnsnnenn 422
15.6.1 HL-UC 6_PUC_1_VPP monitoring and management...........cccceeeecveeeeeireeeeesvneeeeennnes 422
15.6.2 HL-UC 6_PUC_2_VPP market participation......c..cccccevrcieieiniiieeiniee e 431
15.6.3 HL-UC 6_PUC_3_VPP real-time control.......ccccceeeieiiiiiiie e 435
15.6.4 HL-UC 6_PUC_4_ VPP users relationship management..........ccccoceveeeeecceeeeeccnieeeennee 439
15.7 HL-UC 7 CITIZENS EMPOWERMENT IN ENERGY MARKET AND REDUCTION OF ENERGY
L L = 443

15.7.1 HL-UC 7_PUC_1_Dynamic management of demand side assets in tertiary sector ..443
15.7.2 HL-UC 7 _PUC_2 Dynamic aggregation of distributed energy assets and active

participation into energy Market.......ccocuveeiiiiiieice e 453

15.7.3 HL-UC 7_PUC_3_Clients engagement for active market participation.................... 468

L6 ANNEX E = KPIS euuiuuiieniinniiieiiiuiiianiieiiniisiimesiisssmsssrassiassisssiessssssssasssassssssssssssssssnssss 476
16.1B.1 Increased RES and DER hosting Capacity.....cccccieuiiienereniiinncieeenerenerenerenseernsesensnenes 476
16.2B.2. Reduced energy curtailment of RES and DER ........cccuciiieeeiiiiieenicnrecnncernennneneennnenns 477
16.3 B.3. Power quality and quality SUPPIY .......oreemeiiiiieiciirt e e e reeee s seean e s e ennnaanns 478
16.4B.4. Extended asset life time.........ccooevviiiiiiiiiiiiii 483
16.5B.5. Increased flexibility from energy players........ccccciiireiiiiiiiiiiiiiicniieicnnreeennenneenn 484
16.6 B.6. Improved competitiveness of the electricity market ........ccceeeeeereniiieeicrecreecrennnnnes 486
16.7 Project SPeCIfiC KPIS......c..oiieeciiieiceerieicsereeesseeaneseesnnseseennsseseennssessennssessennssessennnnnnns 486

D2.1 WiseGRID requirements, Use cases and pilot sites analysis 9



g\ - /ﬁ\/\
wilse@ric

LIST OF FIGURES

Figure 1 — HL-UCs mapping to project objectives and WiseGRID t0O0ls .........cccoveereciieeiecieeeeccieeeens 20
FIBUIE 2 — WP2 OVEIVIEW ..o 24
Figure 3 — Requirement Specification and Validation ProCess.........ccveeiveiieiiiciieesiciiee s eciiee s ecieee s 27
FIUIe 4 — VOlere NOME PaAE.....uuiiiiiiiiie ittt ettt ettt e e sttt e e s st e e e e sbte e e s sbteeeesbeeeesebeeeessansaeessnns 27
Figure 5 — Definition of NEW reqQUIFEMENTS ........iiiiieiiie ettt e e et e e e e arae e e enreeaeeaes 28
Figure 6 — ReqUIremMeENnt deLailS ......cccueii ittt e e et e e e e ate e e e e bee e e e ebeeeeeenraeeeenns 29
FIBUIE 7 — REVISION PrOCESS oiiiiiiiiiiiiee e 30
Figure 8 — Requirements reVision NiSTOrY........ccuiiiiiiiii it ree e 30
FIZUre 9 — USE CASE STIUCTUIE [5] .uuriiiieiiiiiiiiiiiiiee e e eeectrreee e e e e e ettt e e e e e e e esbtaaeeeeeeeessaabssaeeeeseeesnnsssaees 31
Figure 10 — Interoperability Categories and Cross-Cutting ISSUes. [6] .....cceeeeecieeeeeiiieeceiiieeeecieee e 32
Figure 11 — Interoperability Categories and layers. [7] ...t 32
Figure 12 — SGAM frameEWOIK. [7] uueeeeeeeiiiciiiiiiee ettt e e e eceetreee e e e e e esbaraeeeeeeeessabssaeeeeeeeesnnsrssaees 33
Figure 13 — Mapping of fields in the use case templates to SGAM analysis pattern [5].......cccccueennne 34
Figure 14 — Comparison of the expected benefits between R&I and BaU scenarios.......ccccceeeeuveeennns 38
Figure 15 — Step 1 of the process for calculating the KPIs. ......c..ooeieiiieieciiee e 39
Figure 16 — Step 2 of the process for calculating the KPIs. .........ooeoeciiieeeciiee e 39
Figure 17 — Step 3 of the process for calculating the KPIs. ......c.ooeiiviiiiiciiiie e 39
Figure 18 — Step 4 of the process for calculating the KPIs. ......c.ooviiiiiiiicciiie e 39
Figure 19 — WiS@GRID COCKPIT ...uviieiiiiieeieiiiee ettt e ettt e e et e e e e et e e e e ette e e e ebeeeeesanseeaesnsaeaeanns 47
FIUPE 20 = WG STAAS/VPP ..ottt ettt ettt ettt e e et e e te e eette e ebeeeetaeeeateeeneeesaresennes 51
FISUIE 21 — WISECOOP ... cciiiiiiiiiiiiteeee ettt e e e s e sttt e e e s s s s abe et e e e e s s ssasbbaaeeeessssssssstsaaeeessssssasssnneens 55
Figure 22 — WiSEGRID RESCO .....cooiiiiiiiieiieeiee ettt sttt sttt et st sreenme e sseeesneeneens 57
FIGUrEe 23 — WISEHOMIE.....ccii ittt et e e e s s st re e e e e e s s s s saabbbaeeeesessssnsssrnees 59
FIgUure 24 —WIiSECORP ..., 64
FIUre 25 —WISEEVP ..., 67
Figure 26 — WISEGRID FAStV2G.....ccoiiiiiiiiiiii e 71
Figure 27 — HL-UCs mapping to project objectives and WiseGRID tools .........cccceeevciveeiiiiieeiiiiieennnns 73
Figure 28 — Crevillent substation 132/20KV .......ccuiiouiieeciieeeee ettt e ete e et eve e e 93
T U gl e € S =Yl oY s o] Lo =SSR 93
Figure 30 — 132kV/20kV 40MVA POWET transfOrMEr.........coveeeveeeeeeeeree ettt et et 93
Figure 31 — 20KV protection CUBICIES ......cuviii ittt e e e s ara e e e eaes 94
Figure 32 — Single-line diagram of the Medium Voltage network ........cccccceevieciiiiiiciiee e 95

D2.1 WiseGRID requirements, Use cases and pilot sites analysis



[
g\ - /ﬁ\/*\
wilsed@ric

Figure 33 — Power transformer for the redistribution of energy .......cccovevieiiiciii i 96
Figure 34 — Distribution and transformation CENtErs.......ccuviivciiii et 96
Figure 35 — Solar farm “El REAIENZO" ........uviii ittt e e e s erte e e e s ara e e e entaeaeeaes 97
Figure 36 — Solar Panels 0N rOOftOPS. ....ccccuiiii ittt e e e e s rre e e e s rata e e e sntaeaeeaes 97
FIGUIE 37 — INVBIEOIS . ettt ettt e e e e e sttt e e e e e e s bbbt e e e e e e e e saanstbeeeeeeesesannneneeens 97
FISUIPE 38 — SCADA ...ttt ettt e e e e ettt et e e e e e s ettt e e e e e e e s ababteeeeeeeesaansbaaeeeeeeesannnsnaeens 98
Figure 39 — REMOLE CONLIOl..cci ittt e e st e e s sbte e e e sbeeeessseaeessntaeeesans 99
Figure 40 — AUTOMAtEd CONTEIS ...uiiiiiiiee ettt e e e et e e e e eate e e e esabae e e eansaeeesrasaeseeansaaeean 100
Figure 41 — COmMMUNICAtION AEVICES....ciiiiciiiieieiiiieeciieee et e et e ettt e e e sta e e e e sare e e e e nbaeeessnsaeeesannreeeas 100
Figure 42 — PRIME concentrator inStalled ........c.uveeiiiiieiciiee ettt 100
FIgUre 43 — PRIME CONCENTIATON.....tiiiiiiiieiiiieeeee ettt ettt e e e s e s e e e e e e s s ssbrbeaeeesesesnsnseaaes 101
FIBUIrE 44 — ERP oo, 101
=V N e 0= o1 o =Y [2=To I 1= <] U 102
Figure 46 — NUrsing home and MOITUAIY .....coiccuiiiiiciiiie ettt e e e e esae e e s sbaee s e areee s 102
Figure 47 — Locations Flanders test site on Google Earth map ......ccccoeveviiieiiiicieeicceec e, 109
Figure 48 — Overview area Pilot Sit€ GheNt.........cciiiciiiiiie e e e aaee s 109
Figure 49 — Headquarters of OXfam — GRENT .......coocciiiiiiiiiie et e 110
Figure 50 — Coworking site The Watt Factory — Ghent ..........ccccuveieeiiiiieciiiee e 111
Figure 51 — Technologypark Zwijnaarde — Ghent.........ccovciiii i 112
Figure 52 — Water mill Sit€ — ROSEIAAN .....uviiiiiiiiie e e e s aaeee s 113
Figure 53 — City Office Sit@ — EEKIO ... .uiieeeeee e e e 113
Figure 54 — Ecopower’s CHP on pure plant oil of Ecopower — E€KIO ..........eeveeivieeieciiiieieiieeeeen, 114
Figure 55 — ECOPOWET OFfiCE - ANTWEIP c...eeiiiiceiieie ettt e et e e et e e e e tae e e s enre e e e nnreea s 115

Figure 56 — Average weekly profile of consumption and production in the ASM power network...118

Figure 57 — Terni pilot site coNfigUration .........cceeviiciiii i 119
Figure 58 — Italy, Terni trial site (current SitUation) .........ccceeeeciii e 120
Figure 59 — Unbundled Smart Meter archit@CtUre ........coccuveieeciiiiecceee e 121
Figure 60 — Smart Meter Configuration in SUCCESS ........ccuiiiiiiiiieciiiieccciree e scree s e e svre e s seaeee s 121
Figure 61 — AMI CONFIUIAtION ....uiiiiiiiiie e e e e e e e s sata e e e s abae e e e nsaaee s 122
Figure 62 — ASM Terni SCADA SYSTEM ..ociiiiiiiiiiiii e 123
Figure 63 — ASM Terni SCADA system SCreenShOt ........oeeviiiiiecciiiiiee e 123
Figure 64 — Communication system architecture for ASM Terni smart grid........c.ccccoceeeeeiieeeecnnnen.. 124
Figure 65 — DRFM CoCKPIit @XamMPIE......cciiciiiieieiiiie ettt e e sre e e e e s saae e e e eaeee s 125
Figure 66 — EMA @pp EXaMPIE ....uiiiiiiiiie e cctte ettt e e et e e e e aaa e e e e sata e e e entaeeesnnaeeeeannreeen 125
Figure 67 — Basic figure of the Hellenic Electricity Distribution Network .........cccccceccveeeeiiieeeeccnneen.. 133
Figure 68 — Instance from one of HEDNO's CoNtrol CeNtre .......eeeecvieeeeciiieee e e e e e 134
Figure 69 — Attica region with the main Control Centre located at Athens.........cccoccveeeviiieeeecinnenn. 135

D2.1 WiseGRID requirements, Use cases and pilot sites analysis

11



[
g\ - /ﬁ\/*\
wilsed@ric

Figure 70 — Mesogia area with indication of the substations at the interconnected islands ........... 136
Figure 71 — South-eastern part of Attica with indication of customer service points .........cccccuuveee.. 136
Figure 72 — Topographic and network configuration in Meltemi ........ccccccveeeeiiieiieciieee e, 139
Figure 73 — Schematic description of the architecture of the installed SCADA/DMS system, its function and
communication With the Other aCtOrs.......c.cui oo 140
Figure 74 — EFACEC Remote Control SYStEM ... ..uii ittt ettt e e s nreee s 141
Figure 75 — Attica Region’s network topology as depicted in SCADA. ........cccovvvveveviiveeeriiieee e 141
Figure 76 — Fault locator as depicted in SCADA ..........ooiiiiiie e e e e e e saae e e s saae e e e aaeee s 142
Figure 77 — Feeder schematic as depicted in SCADA ..........ooeieiiiiieeciiee e crre e e aaeee s 142
Figure 78 — Grid’s depiction iN GIS ......oeieeeiiee et e e e e errae e e e rataeesensaeee s 144
Figure 79 — Closer depiction of the grid in GIS, while used for grid planning studies..........cccc........ 144
Figure 80 — Conventional power station [0CatioNn ........coovciiiiiiciiii e 153
Figure 81 — Kythnos Island MV distribution grid ..........ccoccoiiiiiiiii e 153
Figure 82 — Peak and base load from 2005 t0 2016 .......ccccuveieeiiiieeeiiieeeecieeeeecieeeeeerreeeesrreeesenaeee s 155
TR R e N aTa [UF1 o} o I =Tt o] QOSSR 155
Figure 84 — Electricity demand in the [ast 11 Years......cccucuveeiiiiieieeciiee et aaee s 156
Figure 85 — Daily €Nergy CUIVE iN SPIING...c.uuiiiiciiieieciieeeecitee e et e e ettt e e s serre e e e sarreeesssaeeessasreeeesnnseees 156
Figure 86 — Daily €Nergy CUIVE iN SUMIMET ....ccccuviiiieciiieeeecieeeeecieeeeeetteeeesaseeeeesasaeeessnsaeeessasseeesensseeens 157
Figure 87 — Daily €nergy CUrve iN @ULUMN ........cuuiiiiiiiieeeeciiee e et e e e eette e e e satee e e esasaeeeeennaeeessasaeeeeenneeeens 157
Figure 88 — Daily €Nergy CUIVE iN WINTEI .....ciiiciiiiiciiiie ettt sae e s e saae e e s sereeesssraee s 158
Figure 89 — Daily energy curves of a typical weekend/holiday ...........cceevveveeniiniienciiccicceeceeeeee, 158
Figure 90 — Daily energy curves of a typical working day.......cccceveeciiiicciiee e 159
Figure 91 — Typical yearly [0ad Profile...........ooeeiiiieeeeee e e e 159
Figure 92 — Wind stations [0CAtIONS ......ccccuiiieiiiiiie e sare e e s raaee s 160
Figure 93 — Locations of 1.047 MW Wind stations ........cccccveeiiiiiieiiiiiiie s eseveee s 161
Figure 94 — Wind station’s [0CatioN .......cucciiii it e e e e reaeee s 162
Figure 95 — Solar photovoltaic stations l0CatioNS..........cocciiiiieiiiiiecciee et 163

Figure 96 — Demonstration scenarios for reducing RES production curtailment in the pilot site of Kythnos

........................................................................................................................................................... 165
LIST OF TABLES

Table 1 — HL-UCs Mapping tO Pilot SitES ....uuiiiiiiiiieiciiee ettt atee e s e arae e 21
BIE] o) (I Al Xo ol T 0 1Y/ =T a1 o] oV 2SS 34
Table 3 — Overarching and Specific KPls compliance with EU energy policy goals .........cccceeeecvneenn. 38
Table 4 — WiseGRID general reQUIrEMENTS ......ceeeiiiieciiiiiiee ettt e e e e e eecrree e e e e e e e e saeree e e e e e s e eensraeees 42
Table 5 — WG [OP reqUIrEMENTS ..cciiiiiiie ettt ettt e et e e e s tte e e e sbre e e s sbteeeesbtaeessbtaeesastaeasanns 46
Table 6 — WiseGRID Cockpit FEQUIrEMENTS ....ccvviiiieiiiee it et ee s e et e e e ere e e e erre e e e sataeesssntaeeeeans 48

D2.1 WiseGRID requirements, Use cases and pilot sites analysis



i

RS
wilsemr It

Table 7 — WiseGRID StaaS/VPP reqUIr€MENTS........ceeciieieerieeiieereeiteesteesteesaesreeseesseessaesssesssessesssanns 52
Table 8 = WiSeCOOP reqUIrEMENTS ....uuiiiiiiieeieitiee ettt e st e et e e s see e e s sbee e e s seateeeesateeeesstaeessassaeessans 55
Table 9 — RESCO ServiCes reQUINEMENTS ......ciiiiciiieeiciiiee ettt e e ecteeeeeette e e e etreeeesrreeeessntaeeessstaeeesnssaeasanns 57
Table 10 — WiSEHOME rEQUITEMENTS ....cccviieeeeiiieecciiieeeciteeeeette e e e ecttee e e ebteeeesntaeeesntaeeesntaeeesnnsaeasanns 60
Table 11 — WiSECORP FEQUIMEMENTS. ...cciiictiieeiiiiieeietieeeesetteeeseeteeeesseeeesssbteeessssteeessasseeessssseeessssseeessnns 65
Table 12 — WISEEVP rEQUIFEMENTS ....uviiiiiiieeeieiieee ettt e e ettt e s et e e s sbeeeessbeeeessseeeessseeeessseaeessnseeeessnns 68
Table 13 — WiseGRID FastV2G reqUIr€mMENTS .......couiciiieiiciiieeieieeeescieeessieeeessieeeessveeeessnreeesssnseeessans 71
Table 14 — HL-UCs mapping t0 Pilot SItES ....ccciiiiiieicieee ettt ettt e e e s arae e e 91
Table 15 — CoNSUMErS iN IMESOZIA ... uuuiiiiiiiieieiiieeeecieeeeeciee e e et e e e e steeeesaaeeeesasaeeesansaeeesnsaeeesansaneens 137
Table 16 — Consumption per usage in low voltage network in Mesogia (MWh) .........ccccoeeevieennens 137
Table 17 — Consumption per usage in medium voltage network in Mesogia (MWh)..........ccccceuve.. 137
Table 18 — MV/LV Substations in distribution network in Mesogia..........ccveeeveeeireeeiieeccree e, 137
Table 19 — Transformers in MV/LV substations in M@SOZia..........ccvreeveerireeeiieeeirie e ecreeeereeeeree s 138
Table 20 — Length (km) of MV and LV [in@s in MESOZIa.......cc.cccvveeeiieenieeiiiecciieeccieeeciee st e e esinee s 138
Table 21 — Installed RES technologies in MESOZIa........ccevcuiieiriiiieiiiiiee et ecree e eaee e e saee e 138
Table 22 — Network infrastructure in connection with TSO in Mesogia ......ccccccvveeeviiieeeciiveee e, 138
Table 23 — Conventional power station technical characteristics........cccocvvueeeviiieeeeccieee e, 154
Table 24 — Characteristics of medium voltage distribution grid .........ccccecvveeeiiiiiieecee e, 154
Table 25 — Wind stations operation HCENCES.........cocciiieiiiiiie e 160
Table 26 — Application for 1,047 MW wind stations generation licence .......ccccceeeccveeeviiveeeeicnneenn. 161
Table 27 — 50MW wWind station’s lICENCE.....cccuiiiiiiieeieeeeeeee et 161
Table 28 — Solar photovoltaic stations per Programme..........cccueeeeeccieeeeciiee e e e e saaeee s 162
Table 29 — Correspondence of PUCs to WiseGRID tOOIS ........ccccuveieeiiieeeeiiiee et 166
TabIE 30 — KPIS INVENTOIY ..vviiiiiiiiie ittt stt e st e et e e e et e e e st a e e e sabaeeesnsaeeeensaaeeennsseeeesnssneean 172
R o] TR A WL 6 o 1Yt o o] YRS 234

D2.1 WiseGRID requirements, Use cases and pilot sites analysis

13



[
b\ - /ﬁ\/*\
wilsed@ric

EXECUTIVE SUMMARY

WiseGRID objectives

The WiseGRID project in its entirety is driven by four core strategic goals, to the achievement of which, the
innovative solutions and technologies to be developed within the Project contribute directly. These goals are
in line with the EU goals regarding:

e The development and demonstration of innovative and advanced Demand Response (DR) mecha-
nisms that will facilitate the active participation, protection and empowerment of the European con-
sumers and prosumers (households and businesses) in the energy grid and market, through flexible
RES generation, self-consumption and storage, or through intermediaries such as aggregators and
suppliers on behalf of the former.

e The smartening of the distribution grid, in order to achieve smooth operation of the grid through
advanced techniques while actively integrating new assets such as VPPs and microgrids.

e The integration of renewable energy storage systems in the network, such as batteries or heat ac-
cumulators, the management of which will ensure the optimal operation of the network.

e The development of tools for planning the deployment of electric mobility services, as well as the
management of charge and discharge of these vehicles — including the possible use of their batteries
as storage systems or VPPs.

Methodology

In order to achieve the aforementioned goals, a specific methodology is followed regarding the definition of
the requirements that should be met by the technologies to be developed and deployed; the definition of
the Use Cases for testing the actual impact of the proposed solutions; the identification of Key Performance
Indicators that enable the unbiased evaluation and quantification of the Project outcomes.

Requirement analysis

Through the requirement analysis it is possible to identify all necessary attributes, capabilities, characteris-
tics, or qualities of a system that cover the needs of its users. To this end, each requirement describes meas-
urable conditions the fulfillment of which is possible to be evaluated. The Volere methodology is being put
to use, since it assists in the description, formalization and tracking of the Project requirements in an explicit
and unambiguous manner. Additionally, it is not only useful in the initial phases of the Project, but also during
the implementation phase and management in general.

For better organization of the work, ten classification groups are identified (one referring to the general ar-
chitecture and one per WiseGRID product). Each requirement is characterized by its priority (5: high; 4-3:
medium; 2-1: low). High priority is assigned to requirements that either realize a key innovation of the project
or are needed to realize it and are, thus, necessary for achieving the goals of the Project.

A web tool is used to support the whole requirement definition process, which is performed iteratively: after
arequirement is initially specified, the users of the tool validate the information and can identify any conflicts
and dependencies and suggest specific changes or raise objections. A revision process follows, in order to
improve each requirement, while at the same time new requirements can be added. By repeating the afore-
mentioned process, the optimal set of requirements is produced.

Use Case definition

Even though the Use Case methodology defined in IEC 62559-2:2015 originally derives from the software
engineering discipline, the straightforward manner it offers for describing the intended functionalities (static
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as well as dynamic) of the system under study renders it also appropriate for application in the smart grid. In
fact, the Use Case Methodology is the basis upon which the Smart Grid Architecture Model (SGAM) frame-
work builds. Within WiseGRID three levels of Use Cases are employed, each one with a different level of
abstraction and — by extension — different level of granularity:

e High level use case (HL-UC): describes a general idea of a function;

e Primary use case (PUC): use case implemented in a specific system characterized by a defined bound-
ary;

e Secondary use case (SUC): describes core functionalities that are used by multiple PUCs.

These Use Cases are formulated using a specific template that supports the process of mapping each charac-
teristic of the Use Case to the SGAM layers.

One important part of the Use Cases is the identification of the actors involved in each one of them. In order
to establish a common understanding and language regarding the actors involved in the Use Cases defined
within WiseGRID, a list of 45 actors is defined. This list includes a definition commonly accepted by all part-
ners, as well as the actor type (device, application, person, organization).

Key Performance Indicators

In order to evaluate the results of the solutions proposed and implemented within WiseGRID, it is necessary
to quantify the tangible and measurable impacts which contribute to specific EU policy goals. To this end, the
methodology proposed by GRID+ [1] for defining the Key Performance Indicators (KPls) is followed. In order
to ensure compliance with the methodology and produce meaningful, understandable and quantifiable indi-
ces, within WiseGRID, the KPIs are defined according to the identified needs of the PUCs and are categorized
as "Specific" KPIs or "Project" KPls. Consequently, each PUC could use more than one KPIs, while one KPI
could be appropriate for more than one PUCs. Apart from the essential information of the description, the
formula and the unit of measurement, each KPI is also mapped to the specific European energy policy goals
(Sustainability, Market competitiveness and/or Security of supply) to the attainment of which the Project
contributes.

WiseGRID tools

With the WiseGRID project, nine different products will be developed, each one targeting on a different as-
pect of the electricity distribution grid.

e WiseGRID Interoperable Platform (WG IOP): a scalable, secure and open ICT platform, with interop-
erable interfaces, for real-time monitoring and de-centralized control to support effective operation
of the energy network.

e  WiseHOME: application for individual domestic consumers and prosumers to become active energy
players. Mutatis mutandis, this tool is an adapted version of WiseCORP mentioned below.

e  WiseCORP: application for businesses, industries, Energy Services Companies (ESCOs) and public fa-
cilities consumers and prosumers to become active, smarter energy players by giving them more
power and protection, while helping them to reduce energy costs and environmental impact.

e WiseCOOP: application for energy retailers, aggregators, local communities and cooperatives of con-
sumers and prosumers (and other intermediary companies) to help domestic and small businesses,
consumers and prosumers achieve better energy deals while relieving them from administrative pro-
cedures and cumbersome research.

e WG Cockpit: tool for Distribution System Operators (DSOs) or microgrids Operators in order to con-
trol, manage and monitor their own grid, improveflexibility, stability and security of their network,
while considering an in-creasing share of distributed renewable resources.
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e WiseEVP: WiseGRID Electric Vehicle Platform (WiseEVP) is a tool/platform to be used by vehicle-
sharing companies or electric vehicle fleet managers and electric vehicles (EVs) fleet managers, in
order to optimize the activities related to smart charging and discharging of the EVs including V2G
(vehicle to grid, energy injection in the distribution network) and V2H (vehicle to home, energy in-
jection in the household electric installation).

e WG FastV2G: WG FastV2G is a charging station, which will make possible to use EVs as dynamic dis-
tributed storage de-vices, injectingenergy stored in their batteries back into the system when needed
(fast V2G supply).

e WG STaas/VPP: WiseGRID STorage as a Service/Virtual Power Plants (WG STaaS/VPP) is a technolog-
ical solution targeting aggregators with a respective portfolio based on distributed generation and
storage. The main goal of this solution is to help consumers and prosumers (be them households or
corporate) to be aggregated and offer to the market their unused storage capacity as well as spare
generation in the form of a VPP.

e WG RESCO: WiseGRID Renewable Energy Service Company (WG RESCO) is a tool that will enable the
provision of energy from RES, usually PV, wind power or micro hydro to consumers (household/busi-
nesses) that do not own nor wish to maintain RES production facilities.

Requirements

Following the prescribed methodology, the requirements per WiseGRID product as well as the general re-
quirements have been identified summing up to a total of 391 requirements that deal with various aspects
of the project and its tools.

General requirements

The list of general requirements helps settling the high level objectives of the project, thus helping to spread
a common understanding of the work to be developed. Several different perspectives of the energy field
have been taken into account — cultural, legal, regulatory and technical. This list contains the requirements
(57 in total) that will guide the first steps of the project, namely:

e Obijectives of the project that need to be taken into account at the design of the technological solu-
tions.

e Implications of the interoperability among the different technological solutions to be developed.
e Horizontal technical requirements affecting all the 9 interoperable WiseGRID products.
WiseGRID IOP (Interoperable Platform)
The 16 requirements identified cover different aspects of the WiseGRID IOP tool:

e Performance: assuring high performance and efficiency on data aggregation and filtering; following
standards and interoperable technologies; assuring security.

e Expected features: authentication; access control mechanisms; management of heterogeneous data
information according privacy policy.

WiseGRID Cockpit

The 58 requirements identified cover different aspects of the development and deployment of the WiseGRID
Cockpit tool:

e Prerequisites: Communication channels and standard protocols available for interacting with field
devices and existing systems (including Geographical Information System, Supervisory Control And
Data Acquisition system, Enterprise Resource Planning system, etc.); availability of assets to demon-
strate the expected features (Renewable Energy Sources, smart meters, etc.); availability of data to
demonstrate the expected features (measurements, topology, etc.)
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Legal requirements (contractual agreements needed among different actors for the system to oper-
ate)

Expected features: monitoring; increased observability; information to be displayed to the operator;
enhanced maintenance, fault-detection and recovery of problems in the grid; enhanced operation of
the grid by interoperating with services offered by other WiseGRID technological solutions.

WiseGRID STaaS/VPP

The 38 requirements identified cover different aspects of the development and deployment of the WiseGRID
STaaS/VPP tool:

Prerequisites: necessary infrastructure (including secure communication channels) available to ac-
cess the required data.

Legal requirements: explicit permission of final users’ needs to exist in order to make use of their
data; anonymization of prosumer data.

Expected features: monitoring and data processing of aggregated units; market participation of ag-
gregated units; efficient operation and scheduling of aggregated units triggered by smart algorithms;
demand-response participation; billing and contracting; integration with tools to provide feedback
to end-users; integration with tools to receive grid data and commands from DSO; cyber and physical
security.

WiseCOOP
The 20 requirements identified cover different aspects of the development and deployment of the WiseCOOP
tool:
e Prerequisites: necessary infrastructure available to access de required data.
e Legal requirements: explicit permission of final users’ needs to exist in order to make use of their
data.
e Expected features: monitoring; profiling; demand-response participation; billing; integration with
tools to provide feedback to end-users.
WG RESCO
The 20 requirements identified cover different aspects of the development and deployment of the WG RESCO
tool:
e Expected features: monitor energy produced by installed RES assets; monitor energy consumed by
RESCO customers; showing data monitoring; provide information to its customers
e Operational requirements: portfolio management; user profiling; maintenance of provided equip-
ment information.
WiseHOME

The 84 requirements identified cover different aspects of the development and deployment of the
WiseHOME tool:

Prerequisites: availability of assets to demonstrate the expected features (controllable loads, smart
meters for consumption/generation metering, storage/EVs, etc.); availability of data to demonstrate
the expected features (ambient conditions, consumption data, etc.).

Legal requirements (contractual agreements needed among different actors for the system to oper-
ate).

Expected features: user interfacing for energy monitoring and price-based DR; interaction with
WiseCOOP to enable citizen participation in DR campaigns; comfort profiling.
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The 28 requirements identified cover different aspects of the development and deployment of the WiseCORP
tool:

e Prerequisites: access to required data; availability of assets to demonstrate the expected features
(RES, batteries, controllable load, etc.).

e Legal requirements: explicit permission of users to access and use their data in the application.

e Expected features: monitoring; advanced visualization; energy usage optimization towards different
objectives; integration with other WiseGRID technological solutions for exploiting synergies among
the corresponding actors.

WiseEVP

The 54 requirements identified cover different aspects of the development and deployment of the WiseEVP
tool:

e EV fleet/infrastructure management: EV usage schedule; monitor deviations from schedule; EV &
electric vehicle supply equipment (EVSE) maintenance; EV & EVSE booking.

e Interface with charging point: EV status information (SoC); charging process information (type,
mode); charging process commands (start/stop, schedule); interface with grid (V2G); link to WG
FastV2G.

e Interface with other WiseGRID products: WG Cockpit to provide flexibility products linked to regula-
tion areas to help the distribution networks operation; WiseHOME to offer V2H and smart charging
capabilities to be included in the household energy management.

e WiseEVP expected features: manage the EVSE and EV fleet monitoring database; manage EV user
authentication in EVSE network; manage the charging session booking; manage the EVSE network
model configuration; forecast EV load; estimate EV flexibility per regulation area; calculate the ref-
erence charging load profile; execute periodically the charging session schedule process (CSSP); exe-
cute the charging session reschedule process (CSRP) to follow grid requests or to maximise RES inte-
gration.

WiseGRID FastV2G

The 16 requirements identified cover different aspects of the development and deployment of the WiseGRID
FastV2G tool:

e Prerequisites: available infrastructure to support deployment of WiseGRID FastV2G.

e Expected features: vehicle to grid energy transfer; supported charging modes; interaction with the
user.

Use Cases

A first step towards achieving the project objectives is to define several Use Cases each one describing a
distinctive operational situation expected to occur within the future distribution grid that is fundamentally
different from the status quo due to integration of new types of resources.

Within WP2 of WiseGRID, the process of UC identification and definition has been performed following an
analytical approach: starting from the project objectives, seven High-Level Use Cases are defined, each one
considering the needs of the end-users and of the energy infrastructure in the presence of high penetration
of Renewable Energy Sources (RES), DR programs, energy storage and electric vehicles:
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e HL-UC 1 Distributed RES integration in the grid: Large-scale integration of intermittent decentralized
RES, providing services to the grid (increased stability and security), while minimizing RES curtail-
ment.

e HL-UC 2 Decentralized grid control automation: Intelligent distributed control facilitating the tasks of
the Distribution System Operator (DSO) in ensuring the smooth and uninterrupted operation of the
distribution grid (fault detection, self-healing, etc.)

e HL-UC 3 E-mobility integration in the grid with V2G: Integration of e-mobility and electric transport
systems into the network with implementation of V2G technology, in order to provide services to the
grid.

e HL-UC4 Battery storage integration at substation and prosumer level: Integration of storage systems
for providing flexibility to the grid and auxiliary power supply.

e HL-UC 5 Cogeneration integration in public buildings/housing: Integration of cogeneration in public
buildings or collective housing and provision of services to the grid by exploiting the thermal storage
capabilities.

e HL-UC6 VPP technical and economic feasibility: Technical and economic feasibility of the aggregated
management of distributed resources through the Virtual Power Plant (VPP) concept, in order to
exploit the flexibility capabilities offered by the VPP.

e HL-UC 7 Citizens empowerment in energy market and reduction of energy poverty: Participation of
prosumers in energy management schemes for reducing energy costs and achieving improved mar-
ket integration.

Figure 1 presents the mapping of the HL-UCs to the project objectives and the relevant WG tools per HL-UC.

Scenarios

Based on the UCs, four scenarios are defined, each one contributing to the project objectives as appearing in
Figure 1.

e Scenario 1: Innovative and advanced demand-response mechanisms

Relevant High-Level Use Cases to this scenario are HL-UC 6 VPP technical and economic feasibility and
HL-UC 7 Citizens empowerment in energy market and reduction of energy poverty. This scenario refers
to the DR strategies for addressing all types of Distributed Energy Resources and the implementation of
implicit and explicit DR campaigns by Aggregators, Suppliers and VPP Operators with a view to achieve
enhanced user acceptance (less/non-intrusive DR, human comfort considerations) and increased model
accuracy. At the same time, portfolio optimization and provision of services to the Grid and Market Op-
erators is a key issue addressed within this scenario.

e Scenario 2: Smartening of the distribution grid

Relevant High-Level Use Cases to this scenario are HL-UC 1 Distributed RES integration in the grid, HL-UC
2 Decentralized grid control automation and HL-UC 6 VPP technical and economic feasibility. This sce-
nario addresses the seamless and reliable operation of the distribution grid in the presence of DERs, VPPs
and increased penetration of RES (RESCO companies). This is achieved using existing (Energy Manage-
ment Systems and Distribution Management Systems) as well as new tools (intelligent monitoring equip-
ment, new data concentration structures, big data analysis, novel forecasting tools). Additionally, WG
RESCO, WG Cockpit and WG STaaS/VPP allow the management of RES, the distribution grid and VPPs.
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Figure 1 — HL-UCs mapping to project objectives and WiseGRID tools

e Scenario 3: Integration of renewable energy storage systems in the network

Relevant High-Level Use Cases to this scenario are HL-UC 3 e-mobility integration in the grid with V2G,
HL-UC 4 Battery storage integration at substation and prosumer level and HL-UC 5 Cogeneration integra-
tion in public buildings/housing. This scenario refers to the use of energy storage systems for managing
and balancing optimally the network: batteries at substation and prosumer level allow the efficient man-
agement for providing services to the grid and for reducing energy cost and environmental impact; HVAC
management and comfort-based demand flexibility models allow exploitation of the thermal inertia of
the buildings; e-mobility provides flexibility to the grid through application of different charging methods.
All these are achieved through the use of WG Fast V2G and WiseEVP for optimizing the activities related
to G2V and V2G, WG STaaS/VPP for the management of storage units and WiseCORP for the energy
management of buildings.

e Scenario 4: Smart integration of electric mobility services

Relevant High-Level Use Cases to this scenario is HL-UC 3 e-mobility integration in the grid with V2G. This
scenario addresses the smooth integration of EVs and the charging infrastructure in the network as well
as the provision of flexibility while respecting user preferences. To this end, necessary functionalities are
identified: user’s authentication, EVSE booking and charging session scheduling, as well as the need to
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offer different types of charging (on user demand, smart, smart with V2G). Relevant WiseGRID tools are:
WiseEVP facilitating the EVSE network configuration, EV load forecasting, EV flexibility estimation and
reference load profile calculation; WGFastV2G: charging points enabling load shifting and V2G.

Pilot sites

The five pilot sites in Crevillent (Spain), Flanders (Belgium), Terni (ltaly), Mesogia (Greece) and Kythnos
(Greece), serve as real test bed for the solutions developed within WiseGRID. More specifically, the pilot site
formal analysis comprises an outline of the current situation in terms of infrastructure as well as services
offered to the end-users and applications that facilitate the management of each pilot site. The different
needs of the end-users in each pilot, renders each one appropriate for testing and demonstrating a variety
of UCs as well as for deploying several of the WiseGRID tools, thus ensuring that the proposed solutions and
technologies within WiseGRID can be adapted to diverse environments, each one with its own peculiarities
and comparative advantages. As a last step of the pilot site formal analysis, a preliminary deployment and
demonstration plan is laid out, while potential barriers (regulatory, social, etc.) and the operational con-
straints due to the prevalent conditions in each pilot site are reported. Having in mind but not limited by the
current situation, the potential of each pilot site to implement and test the defined UCs is also identified
(Table 1) and reported in the UCs inventory using a scale 1-5, indicating not only the suitability of each pilot
site but also reflecting the vision for the future operation of each pilot site (ANNEX B, section 13).

Table 1 — HL-UCs mapping to pilot sites
Pilot site Crevillent Flanders Terni Mesogia Kythnos
HL-UC

HL-UC1
HL-UC 2
HL-UC3

NSIRNIIENURN
NSIRNIIENURN
RN NN

HL-UC4
HL-UC5

<\

HL-UC®6

NN N NN

HL-UC7 v

KPIs

Following the GRID+ methodology, 52 KPIs are defined (Table 20 and ANNEX E). 16 of them belong in the
"specific" category, while the rest of them are defined according to the WiseGRID project needs and are,
therefore, categorized as "project” KPIs. Furthermore, the relevance of each KPI in quantifying the WiseGRID
project impacts is identified either as direct or as indirect (i.e. the improvement observed in a KPI with direct
relevance can be attributed directly to the solutions proposed within the Project), resulting in 34 KPIs that
measure the direct impact of the WiseGRID solutions and 18 KPIs that measure the indirect impact. Last but
not least, even though each KPIs is defined only once, there may be identified more than one PUCs to which
a KPl is relevant.

Conclusions

The rigorous work within WP2 of WiseGRID has produced a significant amount of material that serves (along
with WP1 and WP3) as a basis for the entire WiseGRID project. Keeping in mind the multidimensional chal-
lenges of the future and the strategic objectives to be met, the efforts are directed towards covering a wide
range of issues by which the DSOs, the distribution network users and all relevant stakeholders will be (or, in
some cases, are already) confronted. Using established and practically tested methodologies a set of 129 Use
Cases (27 PUCs and 102 SUCs) has been defined, 385 requirements have been identified, four scenarios have
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been described, 52 KPIs have been formulated, while a realistic analysis of the five pilot sites, where the
technologies and solutions developed within the WiseGRID project, will be tested, has been performed.
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1 INTRODUCTION

1.1 PURPOSE OF THE DOCUMENT

WP2 (along WP1 and WP3) under SP1 lays the foundations for the technical aspects of the project. Since the
ultimate goal is for the technological solutions proposed within the Project to be tested and studied in real
applications, a set of tools is necessary for the systematic analysis of both the conditions under which the
technological solutions are expected to operate as well as of the new environment formed and the new
opportunities created by the widespread application of the proposed solutions. More specifically, the con-
tent of this document reflects the output produced by the close cooperation of the participating partners in
order to serve as input for WP3 where the architecture will be analyzed and formulated. Consequently, and
in view of the multidisciplinary nature of the project, the current document reports systematically the high
quality, knowledge-intensive output produced during the previous months.

1.2 SCOPE OF THE DOCUMENT
This document records the accumulated collective knowledge produced through the cooperation of the part-
ners within WP2 —each one contributing with his respective expertise — in order to define the requirements
and use cases that serve as basis for forming the project architecture and for defining the demonstration
scenarios and activities in the pilot sites. To the same end, the pilot site formal analysis is also documented.
Furthermore, a set of Key Performance Indicators (KPIs) for assessing the impact of the project solutions is
also produced.

Following the task break-down, a set of requirements have been defined (T2.1). These requirements are
classified into appropriate categories, each one tackling a different technical aspect of the project, and are
characterized by their priority. The procedure followed for recognizing the requirements is an iterative one,
thus successfully identifying the needs of different end-users during the formulation of the Use Cases.

The Use Cases (UCs) defined consider the needs of the end-users and of the energy infrastructure in the
presence of high penetration of Renewable Energy Sources (RES), Demand Response (DR) programs, energy
storage and electric vehicles. To this end, the UCs are in line with the European SGAM framework. Based on
the UCs, four scenarios are defined, each one contributing to the project objectives.

Accordingly, and in order to evaluate the success of the demonstration of the Use Cases, Key Performance
Indicators (KPIs) are identified and formulated based on the GRID+ methodology. Based on these, the project
impact of the integration and demonstration activities of SP7 as well as the replication and scaling-up of the
project results within SP8 can be quantified and evaluated.

Testing all the above in realistic situations requires performing a formal analysis of the pilot sites, as well as
the definitions of the preliminary WiseGRID requirements and use cases to be demonstrated at each pilot
site, taking into consideration the potential barriers (regulatory, social, etc.) as well as the operational con-
straints due to the prevalent conditions in each pilot site. In fact, one of the fundamental principles of the
project as well as the backbone of the proposed technological solutions is the constant consideration of the
end-user needs: the seamless and smooth integration of the new technologies in the operation of the elec-
tricity grid should be ensured without exception.
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Figure 2 — WP2 overview

1.3 STRUCTURE OF THE DOCUMENT
The rest of the document is organized as follows. Section 2 documents the WiseGRID project objectives;
Sections 3 outlines the methodology followed for the requirement analysis, the definition of the UCs, and
the formulation of the KPIs; Section 4 presents the technological solutions proposed within the Project; Sec-
tion 5 reports the requirements identified, which are categorized in 11 classification groups (one per Wise-
GRID product and one general category for the entire Project); Section 6 gives an overview of the seven High-
Levels UCs (HL-UCs) defined within the Project; in Section 7 the scenarios formulated are presented; Section
8 contains the pilot site formal analysis performed for all 5 pilot sites; Section 9 reports the complete set of
KPIs; Section 10 outlines the conclusions. The document concludes with Section 11 References and acronyms,

and also contains three annexes presenting the complete set of WiseGRID requirements, the Use Cases in-
ventory as well as the Primary and Secondary UCs.
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2 WISEGRID OBIJECTIVES

WiseGRID strategic goal is twofold with one aspect directed towards the environment outside the Project
and another towards the WiseGRID ecosystem. More specifically, the Project will develop and put in the
market, within a horizon of 24 months after project completion, a set of solutions and technologies which
increase the smartness, stability and security of an open, consumer-centric European energy grid, with an
enhanced use of storage technologies and a highly increased share of RES. Furthermore, the project intends
to have a significant impact in the business and innovation activities of the consortium -with a planned ROI
for the partners of less than 30 months after commercialisation of WiseGRID products and services starts-
and the European sector at large, contributing to the creation of jobs, the access to new energy services of
citizens and public/private organizations, the saving of CO,, and the increase of RES penetration.

The four strategic goals to which the Project contributes are the following:

e  WiseGRID will integrate and demonstrate innovative and advanced DR mechanisms that will facili-
tate the active participation, protection and empowerment of the European consumers and prosum-
ers (households and businesses) in the energy grid and market, through flexible RES generation, self-
consumption and storage, or through intermediaries such as aggregators and suppliers on behalf of
the former. This will reduce the customers' electricity bill and their energy dependency but it will also
will help DSOs in providing more balanced and stable distribution grids. The Project will also demon-
strate the sustainable incentives schemes and business models, based on different technologies
(smart metering, smart home appliances, batteries, electric vehicles — EVs, etc.) to the benefit of both
the grid and the consumers. Moreover, the project will issue recommendations to overcome non-
technical barriers for the proper integration of DR schemes into the network, such as legal, regulatory
and social barriers.

e WiseGRID will address the smartening of the distribution grid, including both technologies and
methods to gain advanced monitoring and awareness of variable generation and consumption loads,
as well as the integration of VPPs and microgrids as active balancing assets.

e  WiseGRID will address the integration of renewable energy storage systems in the network, such
as batteries or heat accumulators. Technologies integrated and demonstrated during the project will
help plan the market deployment of these storage systems, manage and balance the network opti-
mally, responding better to changes in demand and reducing the losses in distribution grid at the
same time. The project will evaluate the impact of the deployment of batteries and other storage
systems (e.g. thermal), in any point of the distribution network, and also methods for managing these
systems optimally once they are deployed.

e WiseGRID will integrate tools to plan the deployment of electric mobility services, as well as the
management of charge and discharge of these vehicles -including the possible use of their batteries
as storage systems or VPPs. This will be done both for individually owned vehicles and for vehicle
fleets (public or private). Thus, similarly to other storage systems, it will be possible to answer better
to demand variations, e.g. charging the vehicle when there is a RES energy surplus. In the same way,
the Project will evaluate the impact of the deployment of charging points in the power grid and will
provide information and services to the end-user, e.g. advising when and where it is most convenient
or cost-effective to charge the vehicle.

3 METHODOLOGY

This section gives and overview of the methodological approach followed within WiseGRID, in order to spec-
ify the requirements needed for achieving the project objectives, to identify specific Use Cases and to define
measurable indicators of the impact of the proposed innovative technological solutions.
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3.1 REQUIREMENT ANALYSIS
The Volere methodology is not new to some of the project partners. It was first used by a number of the
project partners in the NOBEL [2] and NOBELGRID [3] projects where it was used mainly because of its sim-
plicity. It helped project partners to describe, formalize and track the project requirements in an explicit and
unambiguous manner. Besides being a success in the above-mentioned previous projects, the Volere meth-
odology was selected for the following three reasons:

1. Itrequires simple steps to identify and formalize the requirements in an unambiguous manner.
2. It provides an easy process to track and evaluate the progress of the project.

3. Anumber of the project partners have already experience with the Volere methodology. Hence, they
did not need an extra learning effort.

The consequent application of the Volere methodology is not only useful in the initial phases of the project
for specifying requirements but it is also helpful in specifying a reference point for the later stages. During
the use case analysis, for example, it can be used to ensure that different use cases cover different aspects
of the requirements and that all important requirements are covered by them. During the implementation
and management, it can be used to track and evaluate the progress of the individual work packages and the
overall project. Besides being efficient and easy to use, the Volere methodology provides a mechanism for
all partners to specify the requirements in a standard format. Thereby, specifying additional context of a
requirement such as the rationale and the acceptance criteria for every requirement helps to build a common
understanding of the overall system. Furthermore, defining priorities helps to clarify the focus of the project.

3.1.1 Requirement Prioritization
In order to prioritize requirements, the project consortium has introduced five different classes of priorities.
These classes range from one (lowest priority) to five (highest priority) and the consortium has defined them
as follows:

e 5 - High: Requirements in this class are either realizing a key innovation of the project or they are
needed to realize it. These requirements are necessary to achieve the goals of the project.

e 4-3 Medium: Requirements in this class are not necessary to realize a key innovation but they are
necessary or very helpful to realize the application prototypes. These requirements are important to
the application developer.

e 2-1 Low: Requirements in this class are neither realizing a key innovation nor necessary for the ap-
plication prototypes. However, in a broader context possibly beyond the scope of the project they
may be important.

As a consequence, for the success of the project, it is essential to fulfil the requirements with high priority.
With respect to providing thorough support for application developers, it is important to realize the require-
ments with medium priority as well. The requirements with low priority, however, are not of immediate
relevance for the project. However, their realization may provide additional features or benefits for applica-
tions or users that should be considered after all requirements of the other two classes have been imple-
mented successfully. In order to give all stake-holders and interested parties an insight into the prioritization
process, the consortium has not only assigned categories to each requirement but also decided to include
the main rationale for this classification in this document. Besides from being informative, this can be helpful
in later stages of the project where unforeseeable issues may require the introduction of new requirements
or changes to existing requirements.

3.1.2 Volere tool
Aiming at defining an optimum and complete list of requirements, a web tool based on the Volere method-
ology was developed originally by ETRA and used with successes in different projects ever since. This web
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tool has facilitated the definition, the validation and the prioritization of the NOBEL GRID requirements. For
security reasons, the access to the web tool has been restricted to authorized users.

Access to the web tool is granted after a successful identification on the system. The application allows the
administrator to control the status of the validation process from the initial definition to the final list of re-
guirements passing through the required validation and revision status.

3.1.2.1 Specification process
The overall process of Volere as supported by the web tool is depicted in Figure 3. After an initial specification
of requirements, the users can specify conflicts, dependencies and objections. After specifying them, they
can iteratively revise the specification and identify additional issues until it is free of conflicts, dependencies
and objections. The result will constitute the final list of requirements. The following subsections briefly out-
line the individual steps.

Any conflict,
dependency
or objection?

Definition of

: Revision
requirements

Final list of
requirements

Figure 3 — Requirement Specification and Validation Process

3.1.2.2 Requirement definition
In this first stage all the requirements needed to accomplish the project objectives must be defined. These
will be refined in future stages. The most useful information and the main functionalities at this stage avail-
able at the home page are (see Figure 4):
V. lege e W

WiseGRID project requirements specification

The Volere Requirements Specification Template Is inte

Requirements REVISION stage - 5th iteration
experts during the validation stage must be revised and solved. The authors who do not agree with the validator’s opinion, can make use of the Revisor's comments opt

% Change to VALIDATION stage ») FINISH and CLOSE the requirements definition process

- WiseGRID project requirements list

2 Insert a new req Show requi ts history | Export to CSV |4 Export to XML for Testlink

Expand table & Go downwards

Filtered by classification group = v v | organization = v

“ Id. ©  Description ~ Classification Type . Priority © . Author Dep. Conf. Obj.

Advanced maodels for &
Functional and data g 1CCS (Georgina
AM irectional communication betweer involved ener eholders is establishe martening the distribution gina

G_001  Bidirectional communication between DSO and involved energy stakeholders is established. z“dav ening the distribution -l 2TE T B SR SkERCUoN)

Advanced models for
AMG_002  Contractual agreements between the DSO and the rest of the actors are in place. Smartening the distribution  Legal requirements 5
and

1CCS (Georgina
Asimakopoulou)

Figure 4 — Volere home page

e List of requirements: The list of requirements with some additional options.
o Filtering options: The list of requirements filtered per id., type and/or filtered per author.

o Expand table: Show/hide some columns, displaying more or less information about the re-
quirement.
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e Requirements management: Modification options for requirements.

o View arequirement.
o Edit a requirement (only available for the author).
o Delete a requirement (only available for the author).

e Requirements tracing: After the first validation, a new service is made available for keeping track of
all the requirements history.

e Insert a new requirement: Opens a new window (c.f. Figure 5) to allow adding a new requirement.
All the fields are required except for the “Comments” field witch is optional. The required fields are:

o ID: The scope of this requirement. Appended by an automatically generated sequential
number, this ID uniquely identifies each requirement. This ID will be generated after the
requirement has been added (c.f. Figure 6).

o Description: A one sentence statement which describes the intention of the requirement.
o Type: The type of the requirement as defined by Volere.
o Rationale: A justification of the requirement.

o Acceptance criteria: A measurement of the requirement for further verification that the
solution matches the original requirement.

o Priority: The importance for the customer of successfully implementing the requirement.

V leM £, Alberto Zambrano
_u.l ETRA INVESTIGACION ¥ DESARROLLO SA

New requirement

Please, insert as many requirements as missing information on the project requirements list. These requirements will
be validated on the following iteration.

New requirement

Classification

M ‘

| Description

| Rationale

|

| |

Type | v
|
|

| Acceptance criteria

Priority I:l Scale from 1 = low priority to 5 = high priority

| Comments

*create I concer

Figure 5 — Definition of new requirements
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WiseGRID project requirement detail on 5" iteration

| Id. DRF_033
Classification Consumer-centric demand response framework

The outcomes of Advanced Flexibility Analysis engine may available for visualization or to a Decision

LEEEL LI Support System for Demand Response Strategies implementation at consumers level
Type Functional requirements - Functional and data requirements

Author HYP (k.tsatsakis)

Date 16/06/2017

Rationale Analytics results to be exploited by different means

Ac_cep_tance Wisualization of flex analysis outcomes in UI

| criteria

Priority 5

Comments

Figure 6 — Requirement details

3.1.2.3 Validation
After the initial definition of requirements, the validation process begins. All the requirements should be
approved by all the users. At this stage, conflicts and dependencies between requirements must be detected.
Furthermore, any objection must be pointed out:

e Dependency: Requirements that have some dependency on other requirements.

e Conflict: Requirements that cannot be implemented if another requirement is implemented or a
conflict due to an insufficient definition of the requirement.

e Objection: A reason or argument offered in disagreement, opposition, refusal or disapproval of the
requirement.

3.1.2.4 Revision
All the dependencies, conflicts and objections highlighted by the experts during the validation stage must be
revised and solved by the requirement’s authors. However, if the authors do not agree with the validator’s
comments they can include their own view point in the “Revisor’s comments” section for explanations and
requirement clarifications. Note that only the authors of the requirements that have to be revised are able
to add comments to the dependency, conflict or objection.
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- Dependencies, conflicts and objections

Please, revise the dependencies and conflicts detected by the validators on the list above or any other objections.

# Go downwards

Id.  Dependency Requirements Validator's  pyigors comments

revised approvement

« HEDNO PARTA » Comment 1 by ETRA (Alvaro Nofuentes)

(Stamatia (Jeachim I would keep it as different requirements because the SOC is the most important

Ghiala Fikarl)  Jacok) parameter to track and has to have a clear visibility, but if both of you agree to
merge ETRA's req with the other one, it's ok for me.

i EVP_036

| DEP_246 The SOC status is one parameter needed from the EVs of a fleet « ETRA (Alvaro » Comment 2 by HEDNO (Stamatia Gkiala Fikari):

i Nofuentes) I would aiso keep it as different requirements because SOC is an improtant
parameter for EV, while req EVP_036 is more general, referring also to EVSE i
monitoring. If though you believe it would work better if merged, then it's ok for me |

EVP_031 too. ;

Figure 7 — Revision process

The checkboxes in the “Requirements revised” and “Validator’s approval” columns, help the users to check
the status of the revision and, together with the possibility of adding clarifying comments, facilitate the in-
teraction and communication between the author and the validator. For security reasons, the checkboxes in
the “Requirements revised” column are only enabled for the authors of the requirements who can also add
new comments. Moreover, for the same reason, the checkboxes in the “Validator’s approval” column are
only enabled for the validator.

The revision process consists of four steps:

e First, the authors should identify which requirements have been objected to or are involved in any
conflict or dependency.

e Second, and after analysing the validator’s view point:

o The author may agree with the validator and proceed to modify or delete the requirement
or,

o The author may disagree with the validator, therefore he/she should make appropriate com-
ments trying to clarify the requirement with a better explanation or justify the intention of
the requirement.

e Third, the author should mark the checkbox of the requirement as revised.

e Finally, the validator should be aware of the revised requirements and approve the actions taken by
the author for resolving the dependency/conflict/objection.

The Volere tool allows every user to review the history of a requirement.

nd gth 5th
Id. 15t 15t rev. il A0 [ [ ath i, ath ey, sthi, 5t rev,
Id. HOM_024 Dep x
The app should be as :4 A
Description simple and intuitive as [Alberto
possible Zambrano):
ype Usablity and humanity . ac
requirements ariteria field
Author  |HvP sAs 001
The end user should get Y “HOM._ 001
familiar with the X
e i =HOM_002
Rationale | nctionalities offered by » Comment 1 =HOM_003
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Figure 8 — Requirements revision history

3.2 USE CASE DEFINITION
The Use Case (UC) Methodology has been originally defined in IEC 62559-2:2015 [4] to cover the needs of
the software engineering. However, its advantages render it also appropriate for application in the smart
grid. More specifically [5]:

e [t offers a systematical manner for gathering all necessary information regarding functionalities, pro-
cesses and respective actors;
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e [t facilitates the coordination among various stakeholders as it ensures the common understanding
of complex processes;

e |t forms the basis for further development of the functionalities of the system under study.

The Use Case Methodology includes a template where all necessary information for a specific process is de-
scribed: from high-level information, such as the name of the UC, to a detailed step-by-step analysis of the
realization of the UC as well as the actors involved.

Depending on the amount of information and level of detail included in a Use Case, it can be classified under
a different category. Out of the 13 different types of UCs defined in [5], three of them are put to use within
WP2 of WiseGRID, each one with a different level of abstraction and — by extension — different level of gran-
ularity (Figure 9):

e High level use case (HL-UC): describes a general idea of a function;

e Primary use case (PUC): use case implemented in a specific system characterized by a defined bound-
ary;

e Secondary use case (SUC): describes core functionalities that are used by multiple PUCs.

Secondary
use case
Primary use
case
Secondary
use case
High level
use case
Secondary
use case
Primary use
case
Secondary
use case

Figure 9 — Use case structure [5]

3.2.1 Overview of SGAM (Smart Grid Architecture Model)
The Smart Grids Architecture Model (SGAM) framework can be described as the architectural structure of a
practical methodology where each particular Use Case (UC) can be modeled and analyzed from different
aspects. The most important factor while modeling a UC is the coherency of the whole process, as well as the
production of an analytic and easy to understand model. As far as the general presentation of a UC is con-
cerned, three main categories interoperate between each other, while various cross-cutting issues (referring
to relationships between the categories) need to be taken into account (Figure 10).
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Figure 10 - Interoperability Categories and Cross-Cutting Issues. [6]

In the SGAM framework these interoperability categories are aggregated into five different levels, the SGAM
layers (Figure 11). As can be seen, each layer refers to a different aspect of every UC, starting from the Busi-
ness layer (referring to the business usage of the smart grid information exchanged, the involved market
partners, business objectives, constraints etc.), moving step by step to the Component layer (physical layer,
including all entities of smart grid, such as the system equipment, the network infrastructure and the protec-
tion devices). Between these two, lie the Function, the Information and the Communication layer. These
layers refer to the functions implemented (functionality of UC), the information object and data models ex-
changed between functions or actors (devices, applications, persons, organizations) and the protocols/mech-
anisms used for the exchange of information, respectively.

Economic / Regulatory Policy

_______________ Business Layer
Business Objectives -
< Business Procedures - oo D Function Layer
- Business Context ~ --._ =
Q , _ 3____.:1‘-‘-‘-“ Information Layer
w Semantic Understanding -~ 0
> >
2 Syntactic Interoperability — ----- (f) ______
e Communication Layer
Network Interoperability -~
Basic Connectivity = - Component Layer

Interoperation

Figure 11 - Interoperability Categories and layers. [7]
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In succession, the interoperability layers need to be merged with another concept, the smart grid plane, to
compose the 3D SGAM framework. In the smart grid plane, an important distinction is made between the
electrical processes (domains) and the information management viewpoints (zones) involved in every UC.
The five SGAM domains contain the Bulk Generation domain (massive generation of electricity), the Trans-
mission domain (infrastructure and organization for the transportation of energy), the Distribution domain,
the Distributed Electrical Resources domain (DER connected to the public distribution grid ranging from
3kW™~10.000 kW) and the Customer Premises domain (prosumers of electricity).

Moving on to the six SGAM zones, these are distinguished as follows. The Process zone (refers to the trans-
formation of energy and the equipment involved) is followed by the Field zone (protection, control and mon-
itor equipment) which, in turn, is succeeded by the Station zone (areal aggregation of previous level). Next
comes the Operation zone (control operation systems such as DMS/EMS), followed by the Enterprise zone
(commercial aspect/e.g. logistics, staff training etc) and finally the Market zone (commercialization of the
produced energy).

Business Objectives
Polit. / Regulat.. Framework

Business Layer

Function Layer

Interoperability]|
Layers

H yv" Operation

5 " Station

Generation
Transmission
Distribution

*" Field
Process
DER

Domains Customer
Premises

Figure 12 — SGAM framework. [7]

The basic principles on which the SGAM modeling framework is based upon are universality, localization,
consistency, flexibility, scalability, extensibility and interoperability. So, as far as flexibility is concerned, a UC
can be analyzed in multiple different ways while many functions or services can be placed in different
zones/domains. This feature does not come at the expense of the consistency of the model, since all layers,
domains and zones must be specified. In the end the coherency of the final extracted model is guaranteed,
since the five SGAM layers are linked and able to interact with each other, as shown in the above figure.

Moving on, the mapping process of every UC, begins with the analysis phase in which needs to be confirmed
that the UC description provides the necessary information (objective, UC diagram, actor name and type,
precondition and assumptions, steps, information exchanged and requirements) (Figure 13). Once this phase
is completed, one can proceed with the development of each SGAM layer, which is a work to be completed
within WP3 of WiseGRID.
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Figure 13 — Mapping of fields in the use case templates to SGAM analysis pattern [5]

3.2.2 Actors involved in the Use Cases

In order to establish a common understanding and language regarding the actors involved in the Use Cases
defined within WiseGRID, a list of actors is defined (Table 2). Each one can belong to one of four types (device,

application, person, organization) and can be implicated in the UC directly or indirectly.

Table 2 — Actors inventory

Actor name Description

Actor type

Aggregator Accumulates flexibility from Prosumers and Consumers and sells it to the
Supplier, the DSO or the TSO.

Organization

Responsible Party | responsibility with the Market Operator entitling the party to operate in the
market. [The meaning of the word "balance" in this context signifies that the
guantity contracted to provide or to consume must be equal to the quantity
really provided or consumed.]

AMI Advanced Metering Infrastructure. A set of systems that monitor, collect and System
analyze electricity consumption, and have two-way communication
capabilities.

Balance A party that has a contract proving financial security and identifying balance Organization

Battery Operator An entity responsible for operating a set of Storage Units connected to the
electricity grid.

Organization

without any production capabilities.

Building An automated system that monitors and controls the equipment of a building System

Management (ventilation, lighting, electricity infrastructure, etc.)

System

CHP Combined Heat and Power. A system that simultaneously generates electricity | Device
and useful thermal energy in one process from a single source of energy.

Consumer An entity connected to the grid, that consumes energy, i.e. a Prosumer Person

Data Provider Independent entity responsible for undertaking and coordinating the
information exchange and translation of the data of various sources into a
common data model.

Organization
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Actor name Description Actor type

Distributed Any type of generation units, storage units and load flexibility resources System

Energy Resource connected to the distribution network.

DMS Distribution Management System. A system that monitors, controls and System
analyzes in real-time or near real-time the electricity distribution system.

DSO Distribution System Operator. The entity responsible for: the distribution Organization

network planning and development; the safe and secure operation and
management of the distribution system; for data management associated with
the use of the distribution system; for procurement of flexibility services.

Electronic Meter A physical device containing one or more registers. Device
Energy A system that monitors, controls and optimizes the operation of the energy System
Management system under supervision.
System
ERP Enterprise Resource Planning. A system that offers integrated management System
and automation of business processes. It is also used to refer to the Customer
Relationship Management (CRM) system.
ESCO Energy Service COmpany. Offers auxiliary energy-related services to Organization
Prosumers.
EV Electric Vehicle. A vehicle that uses stored electricity as a source of energy. Device

EV Fleet Manager

Electric Vehicle Fleet Manager. An organization that operates and controls an
EV fleet.

Organization

EV User

Electric Vehicle User. The user of an EV.

Person

EVSE

Electric Vehicle Supply Equipment. The infrastructure external to the EV that
provides connection to a power source for charging the EV.

Device

EVSE Operator

Electric Vehicle Supply Equipment Operator. The entity responsible for
managing and operating the EV charging infrastructure.

Organization

Facility Manager

An entity responsible for the management of one or more buildings or other
facilities in general.

Organization

Forecast Provider

The organization that provides, upon demand, forecasts regarding certain
variables (e.g. electricity demand, RES production, weather conditions, etc.)

Organization

Gas Distribution

The organization responsible for the distribution of natural gas to final

Organization

Company consumers.

Gas Meter A device that measures and records the amount of gas (natural gas) consumed | Device
in residential, commercial, and industrial buildings.

GIS Geographical Information System. System

Harbour Operator

An organization that manages and operates the harbour infrastructure.

Organization

HVAC Heating, ventilation and air conditioning. An HVAC system maintains desired System
environmental conditions in a space.

Inverter A power electronic device that converts DC electricity to AC and vice versa. Device

Load Controller A device that communicates with on-site electricity loads and has capabilities Device

of sending control signals for increasing/descreasing the electricity demand.

Market Operator

The unique power exchange of trades for the actual delivery of energy that
receives the bids from the Balance Responsible Parties that have a contract to

Organization
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residential end-users, small and medium-sized enterprises or industrial users.

Actor name Description Actor type
bid. Determines the market energy price taking into account the technical
constraints from the Transmission System Operator.
P2G Unit Power to Gas Unit. A unit that converts electrical power to a gas fuel. Device
PDC Phasor Data Concentrator. Receives and time-synchronizes phasor data from Device
multiple phasor measurement units (PMUs) to produce a real-time, time-
aligned output data stream.
Producer An entity connected to the grid that injects electricity to the grid. Person
Prosumer An entity that consumes and produces energy. There is no distinction between | Person

Public Authority

Governmental organization that administrates the public life on the level of a
municipality.

Organization

RES Unit Renewable Energy Source Unit. A type of Producer that transforms energy Device
from renewable energy sources (e.g. sun, wind, etc.) to electricity and injects it
to the grid.
RESCO An ESCO that delivers energy to Consumers from renewable energy sources. Organization
(Not to be confused with WG RESCO)
SCADA Supervisory Control And Data Acquisition system Device
Sensor A device that monitors and processes specific input from the physical Device
environment (e.g. light, heat, motion, etc.).
Smart Meter An Electronic Meter with two-way communication capabilities. Device
Storage Unit A device that stores energy. Device

Supplier

Supplies and invoices energy to its customers.

Organization

TSO

Transmission System Operator. A party that is responsible for a stable power
system operation (including the organisation of physical balance) through a
transmission grid in a geographical area. The System Operator will also
determine and be responsible for cross border capacity and exchanges. If
necessary, he may reduce allocated capacity to ensure operational stability.

Organization

VPP Component

Virtual Power Plant Component.

Device

VPP Operator

Virtual Power Plant Operator.

Organization

3.3 KEY PERFORMANCE INDICATORS

In order to evaluate the results of the solutions proposed and implemented within WiseGRID, it is necessary
to quantify the tangible and measurable impacts which contribute to specific EU policy goals. To this end, the
methodology proposed by GRID+ [1] for defining the Key Performance Indicators (KPIs) is followed. KPIs aim
to highlight the added value of the solutions proposed in European projects and their alignment with EU
ambitions and targets for future power grids. KPIs’ role is to be used from active policy actors and energy
market players to contribute in future decisions concerning network planning and operation. KPIs’ main focus
is to facilitate the monitoring of Research and Innovation (R&lI) activities and link them with EU goals. Their
use enables the exploitation of the experience gained from European R&I research activities and projects,
without intention to compare or rank project results.

3.3.1 KPI design
The purpose of defining KPIs is to support the competent authorities (policy makers, regulators and network
operators) in the decision making process regarding the large scale deployment of innovative solutions
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demonstrated within research activities. The design of KPIs in WiseGRID is in line with GRID+ guidelines, ac-
cording to which a KPI should be:

e meaningful: it should relate with one or several expected innovation impacts, and therefore makes sense
since contributing to reach the program goals;

e understandable: the KPI definition relates clearly with the expected impacts;

e quantifiable: experimental values coming from field testing at an appropriate scale are used to develop
ad-hoc simulation tools able to estimate the expected innovation impacts.

The methodology describes the general framework for KPI definition and proposes their classification in two
categories: “Implementation Effectiveness KPI” and “Expected Impact KPIs”. The first type of KPIs is used as
a metric for the completion of R&I objectives of the European Electricity Grid Initiative (EEGI) roadmap, ex-
pressed as a percentage of the status of the activities (not yet started, under proposal, ongoing and com-
pleted). The second category refers to KPIs that measure the benefits achieved by European R&I projects and
are split into the following three levels:

Overarching KPIs

A.1. Increased network capacity at affordable cost: Network capacity increase aims to ensure load
demand coverage and can be achieved by adding new RES, network reinforcements, etc. Operating
expenses (OPEX) and capital expenditure (CAPEX) should be considered when increasing network
capacity.

A.2. Increased system flexibility at affordable cost: System flexibility refers to the amount of electric
power needed to be available to ensure the secure and robust operation of the network. Hence,
flexibility requires the commitment of redundant units by implementing a cost minimization plan-
ning.

Specific KPls

B.1. Increased RES and DER hosting capacity: Increase of RES/DER penetration in distribution systems
characterizes active distribution networks. RES/DER connection requires their optimal integration,
without endangering system’s stability.

B.2. Reduced energy curtailment of RES and DER: Energy curtailment is often proposed as a solution
to operation problems raised by the connection of new RES/DER units. However, operation and con-
trol tools providing alternatives reducing the amount of green energy curtailed should be developed.

B.3. Power quality and quality supply: High penetration of RES and DERs very often leads to stability
problems and reliability issues, thus requiring the implementation of preventive actions to maintain
high quality of power supply.

B.4. Extended asset life time: The optimal usage and the maintenance of the equipment should be
considered in operation planning in order to extend the life-time of assets.

B.5. Increased flexibility from energy players: New energy control schemes, such as DR services, are
exploited to provide further flexibility in network operation.

B.6. Improved competitiveness of the electricity market: Energy and ancillary services for the man-
agement and control of active distribution networks calls for multiple energy players, thus improving
the competitiveness of the electricity energy market.

B.7. Increased hosting capacity for EVs and other new loads: The presence of new technologies, such
as electric vehicles makes necessary the existence of infrastructure, ensuring their increased hosting
capacity in the distribution system.

Project KPls, defined per project, based on specific project functionalities.
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The relation between the first two KPI categories (Overarching KPIs and Specific KPIs) and EU energy
policy goals can be depicted in Table 3.

Table 3 — Overarching and Specific KPls compliance with EU energy policy goals

Compliance with EU energy policy goals
KPIs o Market Security of
Sustainability .
competitiveness supply

A.1. Increased network capacity at affordable cost 4 4 v
A.2. Increased system flexibility at affordable cost 4 4 4
B.1. Increased RES and DER hosting capacity 4 4 v
B.2. Reduced energy curtailment of RES and DER 4 4 v
B.3. Power quality and quality supply 4 4 v
B.4. Extended asset life time 4
B.5. Increased flexibility from energy players 4 v
B.6. Improved competitiveness of the electricity mar- v
ket
B.7. Increased hosting capacity for EVs and other new v v v
loads

As mentioned above, KPIs aim to present the added value of R&I results compared to the existing practices.
The expected benefits (technical and/or economical) that could be provided by R&I versus the benefits al-
ready achieved by traditional solutions are quantified though KPls, as depicted in the following figure.

A

Expected benefits ‘

R&I

nal
R&I vities

BAU

_ | >

2000 2013 2020 2030
EU 2020 targets

Figure 14 — Comparison of the expected benefits between R&I and BaU scenarios

The two following cases are compared and the corresponding values of the selected variables are used to
calculate the KPls.

e Business-As-Usual (BAU) scenario: values of the variables calculated by using traditional technolo-
gies.
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e R&l case: values of the variables calculated by using the innovative results provided by R&I solutions.

It should be mentioned that in order to be able to make the comparison, a BaU solution should exist. The
“four step approach” to value KPIs is as follows:

e Step 1: Identification of the problems needed to be solved or the situation that needs to be improved.

Problems to sclve, needs to
satisfy, opportunities... that
trigger an improvement

Initial
situation

Figure 15 — Step 1 of the process for calculating the KPlIs.

e Step 2: Selection of the already available tools to be used in the above described situation and other sce-
nario cases of this in BaU and estimate the results and the progress made after applying this approach.

Analys'® m
situation

Initial | Improvementapplying
situation |availabletechnologies

Figure 16 — Step 2 of the process for calculating the KPlIs.

e Step 3: Implementation of the R&I developed solutions in order to deal with possible future situations and
analysis of the estimated results.

4tial Improvement applying

situation |innovative technologies

S

situation

AHaIys,-s

Figure 17 — Step 3 of the process for calculating the KPIs.

e Step 4: Calculation of KPIs in order to compare the R&I with the BaU approach, by applying the proposed

formula for each KPI.
T~
/BAU\

situation

Initial Comparison
i H KPI ti
situation (KPls equations)

R&l

Qituatioy

S’

Figure 18 — Step 4 of the process for calculating the KPls.
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3.3.2 KPI definition
The first step towards the KPI definition is to clarify their applications. Hence, it should be determined what
KPIs are impacted by the expected or achieved results of the R&I project. Therefore, a short analysis on how
the project results contribute to each KPI and an estimation of the values of each affected KPI should be
provided.

In WiseGRID, both Specific KPIs and Project KPIs are defined and selected in a way to measure the impact and
evaluate the results of PUCs. Therefore, KPIs are associated at first level with PUCs and through them with
HLUCs and SUCs. It should be mentioned that one KPI can be related to one or more PUCs and vice versa.
Although the pairing of KPIs to more than one PUCs is performed individually per PUC, the proposed KPIs are
reviewed by all partners and validated per pilot site. In order to facilitate this process, the information needed
for the optimal definition of KPlIs is categorized and presented as follows:

1. KPIID;

2. Strategic Objective(s): the specific European energy policy goals (Sustainability, Market

competitiveness and/or Security of supply) to the attainment of which the Project contributes; the

success in attaining one or more of these goals can be measured through each KPI;

Project Objective(s): the project objectives to which the KPl is related;

Description: gives the purpose and the use of the KPI;

Formula: the analytical formula for the calculation of the KPI;

Unit of measurement;

Related PUC(s): the PUCs that could use the specific KPI;

Project relevance: the relevance of each KPI in quantifying the WiseGRID project impacts is identified

either as direct or as indirect (i.e. the improvement observed in a KPI with direct relevance can be

attributed directly to the solutions proposed within the Project);

9. General comments: any peculiarities in the calculation method, or specific details for facilitating and
ensuring the correct usage of the KPI, such as risk factors for the quality of the data used as input for
the KPI calculation, time delays, etc., are also included.

OENpe U1 R W

4 WISEGRID TOOLS

With the WiseGRID project, nine different products will be developed, each one targeting on a different as-
pect of the electricity distribution grid.

4.1 WG INTEROPERABLE PLATFORM (IOP)

The WiseGRID Interoperable Platform (WG IOP) is a scalable, secure and open ICT platform, with interoper-
able interfaces, for real-time monitoring and decentralized control to support effective operation of the en-
ergy network. The objective of the platform is to manage and process the heterogeneous and massive data
streams coming from the distributed energy infrastructure deployed. This platform will enable new services
and reduce ICT costs for prosumers and smaller players, whilst it will facilitate cross-network and cross-entity
interoperability. In order to increase adoption and speed up deployment, this platform will have open inter-
faces to the relevant energy, loT and Smart City standards.

4.2 WISEHOME
WiseHOME is an application for individual domestic consumers and prosumers to become active energy play-
ers. Mutatis mutandis, this tool is an adapted version of WiseCORP mentioned below. Some of the function-
alities offered by the tool are: real-time monitoring of consumption and production, participation in DR pro-
grams, alerts, tips and price information to reduce energy costs for the consumer, remote control of the
smart devices and distributed energy systems deployed at home such as PV panels, storage systems, EV
charging points, power to heat solutions, etc.
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4.3 WISECORP

WiseCORP is a corporate application for businesses, industries, ESCOs and public facilities consumers and
prosumers to become active, smarter energy players by giving them more power and protection, and reduc-
ing their energy bill, supporting self-consumption by means of real-time data coming from all their energy
devices and systems and by means of DR and load optimization schemes. Specialized versions are foreseen
according to the type of end-user: ports, airports, trains, public lighting, public buildings and offices, water
management, industries, etc. The functionalities offered by this app can be used and managed directly by
the energy manager in charge of each organisation/facility or by means of ESCOs.

4.4 WISECOOP

WiseCOOP is an application for energy retailers, aggregators, local communities and cooperatives of consum-
ers and prosumers (and other intermediary companies) to help domestic and small businesses, consumers
and prosumers achieve better energy deals while relieving them from administrative procedures and cum-
bersome research. Through the aggregation and cooperation among citizens, better services and prices will
be offered to the final consumers/prosumers. This includes aggregation models such as Virtual Power Plants
(VPPs) where the energy aggregator (or other intermediary) gathers a portfolio of smaller generators and
prosumers and operates them as a unified and flexible resource on the energy market or sells their power as
system reserve.

4.5 WG COCKPIT

WG Cockpit is a tool for Distribution System Operators (DSOs) in order to control, manage and monitor their
own grid, improve flexibility, stability and security of their network, while considering an increasing share of
distributed renewable resources. By means of WG Cockpit, the DSO will be able to detect faults, self-protect
and self-reconfigure the network in a robust way to restore the power system without the intervention of a
central intelligence (self-healing). WG Cockpit will support DSOs by means of monitoring, decision support,
control and optimized operation enabling grid-friendly integration of heterogeneous and distributed energy
resources.

4.6 WISEEVP

WiseGRID Electric Vehicle Platform (WiseEVP) is a tool/platform to be used by vehicle-sharing companies and
EVs fleet managers, in order to optimize the activities related with smart charging and discharging of the EVs
and reduce energy billing. By means of this platform they will be able to plan and control the charging/dis-
charging schedule of all EVs of the fleet. The platform will provide a reference load profile taking into consid-
eration the renewable generation profile, the tariffs and the requirements from the driver(s) of the EV in
guestion. EV fleet as VPP storage and geocharging optimization services will be included, considering the e-
car fleet as an aggregation of moving batteries.

4.7 WG FASTV2G
WG FastV2G is a charging station, which will make it possible to use EVs as dynamic distributed storage de-
vices, injecting energy stored in their batteries back into the system when needed (fast V2G supply). This can
help reduce electricity system costs by providing a cost-effective means of providing regulation services,
spinning reserves and peak shaving capacity.

4.8 WG STAAS/VPP
WiseGRID energy STorage as a Service/Virtual Power Plants (WG STaaS/VPP) is a tool that will make opera-
tional a service by which consumers/prosumers (be them households or corporate) can easily offer to the
market (through a third party which operates the service) their unused storage capacity. Alternatively, a
complementary service will allow consumers/prosumers to easily aggregate (again through a third party)
their spare energy generation capacity and offer it to the market in the form of a VPP.
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4.9 WG RESCO
WiseGRID Renewable Energy Service Company (WG RESCO) is a tool that will enable the provision of energy
from RES, usually PV, wind power or micro hydro to consumers (household/businesses) that do not own RES
production facilities. WG RESCO owns and operates such infrastructure and charges a fee to the consumer
including any required capital replacement cost and all operating, maintenance and repair costs plus a profit
for the operating organization.

5 REQUIREMENTS

5.1 GENERAL REQUIREMENTS

5.1.1 Overview
WiseGRID project aims at increasing the smartness, stability and security of an open, consumer-centric Eu-
ropean energy grid, by helping all actors involved — DSOs, aggregators, retailers, prosumers, consumers, ES-
COs, EV fleet operators, etc. to become more active and empowered players. Towards this objective, the
project will develop a set of technological solutions packaged within 9 different interoperable products, each
of them targeting a specific set of end-users.

The list of general requirements helps settling the high level objectives of the project, thus helping to spread
a common understanding of the work to be developed. Several different perspectives of the energy field
have been taken into account — cultural, legal, regulatory and technical. This list contains the requirements
that will guide the first steps of the project, namely:

e Obijectives of the project that need to be taken into account at the design of the technological solu-
tions.

e Implications of the interoperability among the different technological solutions to be developed.
e Horizontal technical requirements affecting all the 9 interoperable WiseGRID products.
5.1.2 Detailed requirements

All partners of the WiseGRID project have participated —in parallel to the use cases definition —in the defini-
tion of the project general requirements list.

The list of requirements covers different aspects around the objectives of the project. A short summary of
those includes:

e General requirements.
o Project objectives.
o Technological solutions horizontal requirements.
e Architectural requirements, focusing on the interoperability of the different solutions.

e Specific big data-related requirements, which is a horizontal aspect to all the solutions to be devel-
oped within the project.

An overview of all general requirements provided by the consortium can be found in Table 4.

Table 4 — WiseGRID general requirements

Requirement Description Type
ID
ARC_001 The systems designed within WiseGRID must be based on open standards (as much The scope of the
as possible). product
ARC_002 Systems shall have appropriate interfaces for working with WiseGRID and securely The purpose of the
exchange data with operational facilities. product
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Requirement

ID

ARC_003

ARC_004

ARC_005

ARC_006

BDP_001

BDP_002

BDP_003

BDP_004

BDP_005

BDP_006

BDP_007

BDP_008

BDP_009

BDP_010

BDP_011

BDP_012

BDP_013

BDP_014

BDP_015

BDP_016

BDP_017

BDP_018

BDP_019

N
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Description

End Users should be grouped by consumption profiles and invited to interact in fa-
vour of more energy efficiency.

WiseGRID System should be designed according principles of modularity, scalability
and interoperability.

Strong WiseEVP and WG FastV2G coordination due to the fact that they are using so
much common data.

WiseEVP has an EVSE management module and an EV fleet management module.

The platform shall be able to work with several types of data.

The platform shall be able to apply different algorithms on the data.

The platform should provide enough storage capacity to deal with the storage of

data managed within the project.

Data quality assessment and substitution

Temporal and spatial integration

Clustering

Periodic data analysis is supported.

Data reduction

The platform shall be able to apply privacy policies on different segments of data.

The platform shall be able to communicate with a defined number of protocols.

The platform will be able to work as a distributed system.

The database(s) will store data based on CIM data model (extensions may be needed

from standardized CIM).

Where CIM is difficult to apply and data models have complex and hybrid structure,
database(s) shall be able to store and retrieve JSON structures.

The platform will be able to make data carving.

The platform will have a real-time data section which will allow much higher number
of transactions than on persistent database section.

Access to different database information will be based on Role-Based Access Control
(RBAC).

The platform will support powerful scripts which will support data protection
schemes according to GPDR requirements.

The platform will support powerful data security features.

The platform will need a concept if key management for the data security features.
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Type

Usability and human-
ity requirements

Operational require-
ments

The scope of the
work

The scope of the
product

Functional and data
requirements

Functional and data
requirements

Operational require-
ments

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements
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Requirement
ID
BDP_020

BDP_021

BDP_022

BDP_023

GEN_001

GEN_002

GEN_003

GEN_004

GEN_005

GEN_006

GEN_007

GEN_008

GEN_009

GEN_010

GEN_011

GEN_012

GEN_013

GEN_014

GEN_015

GEN_017

GEN_018

N
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Description

The platform will allow micro transactions for different segmented markets. Block-
chain solution will be considered.

The platform will allow data anonymization by using anonymous labels in some data-
bases and personal reference in other databases.

The platform will allow data anonymization by using aggregation of personal data,
where the applications allow and gives meaning for the aggregated data (e.g. aggre-
gated active powers of a cluster of end-users).

Triggered data analysis is supported.

WiseGRID must advance the UN sustainable development goals (e.g., low carbon en-
ergy security, energy efficiency over consumption).

WiseGRID must advance a low carbon based circular economy (cradle to grave pro-
duction and waste management; renewables penetration).

WiseGRID must foster citizens' empowerment and decentralisation of the energy
system (e.g., prosumers' markets, micro-generation, community energy)

WiseGRID must promote consumer-centric smart grid related data management sys-
tems.

WiseGRID must promote a 'level playing field' which does not discriminate between
competitors (e.g., suppliers, aggregators) as well as flexibility solutions (e.g., storage,
DR, EVs).

WiseGRID must make use of existing standards or standards under development to
provide easier access to market and the dissemination of the resulting solutions
worldwide.

WiseGRID can promote new standards using the results of the project looking for a
higher market penetration.

The apps developed should be aligned and easy adaptable to the regulatory frame-
work.

Quiality of historical data from pilot sites must be assured.

All product GUIs should be designed utilising user (stakeholder) feedback at the de-
sign phase.

The apps developed within WiseGRID should be compatible with different operating
systems (Windows, Android, Linux, MacOS, iOS, etc.).

A support system to the users should be created for the support of the tools deploy-
ment in the pilot sites.

Maximize the implementation of local renewable production.

The governance of the system needs to be collegial and include the end-users.
Standard Communication Protocols need to be used.

WiseGRID must prioritize self-generation.

Feedback option of every WiseGRID final product
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Type

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Cultural and political
requirements

Cultural and political
requirements

Cultural and political
requirements

Security require-
ments

Operational require-
ments

Legal requirements

Legal requirements

Legal requirements

Operational require-
ments

Look and feel re-
quirements

Functional and data
requirements

Users of the product

The scope of the
work

Usability and human-
ity requirements

Naming conventions
and definitions

Cultural and political
requirements

Usability and human-
ity requirements
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Requirement Description Type
ID
GEN_019 Advertising to encourage users to use WiseGRID products Cultural and political

requirements

GEN_020 Implementation of algorithms that calculate forecast of renewable production ac- Functional and data
cording to meteorological data (solar irradiation, wind) requirements
GEN_021 WiseGRID products translation to different languages Usability and human-
ity requirements
GEN_022 Granularity at the device level to identify and to isolate anomalous devices. Operational require-
ments
GEN_023 Phasor Measurement Units (PMUs) in strategical places in order to monitor the qual- | Operational require-
ity of the grid ments
GEN_024 Smart meters infrastructure should be deployed and integrated into the grid. Functional and data

requirements

GEN_025 Smart meter must have a network connection. Functional and data
requirements

GEN_026 Real data in real-time from smart meters, sensors, metering, etc. must be available. Functional and data
requirements

GEN_027 The WiseGRID app ecosystem should support coherent user management between Mandated con-
apps. straints
GEN_028 Date time data will always be processed in UTC. Mandated con-
straints
GEN_029 Data owners will decide for which purposes their data can be used. Legal requirements

The complete set of requirements and their priority will be refined in next stages of the project, with inputs
from demonstrators and from the development of the applications, thus some requirements will be en-
hanced, discarded or adapted.

5.2 WISEGRID INTEROPERABLE PLATFORM

5.2.1 Overview
WG IOP inside WiseGRID project aims to provide a scalable, secure and open ICT platform, with interoperable
interfaces, for real-time monitoring and decentralized control to support effective operation of the energy
network.

The objective of the platform is to manage and process the heterogeneous and massive data stream coming
from the distributed energy infrastructure deployed. This platform should enable new services and reduce
ICT costs for prosumers and smaller players, whilst it will facilitate cross-network and cross-entity interoper-
ability. It will enable the cooperation and synergies among the different actors targeted by the different Wis-
eGRID technological solutions.

In order to increase adoption and speed up deployment, this platform will have open interfaces to the rele-
vant energy, Internet of Things (loT) and Smart City standards. In addition, proper data model standards will
be considered for fostering the interoperability of energy field solutions.

5.2.2 Detailed requirements
All partners of WiseGRID project have participated —in parallel to the use cases definition —in the elaboration
of the requirements list for the WG IOP tool. The list considers therefore several different perspectives of the
product, according the partners background.

The list of requirements covers different aspects of the tool. A short summary of those includes:
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e Performance:

o Assuring high performance and efficiency on data aggregation and filtering

O

Following standards and interoperable technologies

o Assuring security

e Expected features

o Authentication

o Access control mechanisms

O

Management of heterogeneous data information according privacy policy

An overview of all requirements for the WG I0P requirements provided by the consortium can be found in

Table 5.

Requirement
ID
IOP_001
IOP_002
IOP_003

IOP_004

|OP_005

IOP_006

I0P_007

IOP_008

IOP_009

IOP_010

I0P_011

I0P_012

IOP_013

loP_014

IOP_015

IOP_016

Table 5 - WG IOP requirements

Description
IOP must implement authentication mechanisms to identify its clients.
IOP must implement access control mechanisms over the information exchanged.
It collects and transfers heterogeneous and massive data stream coming from en-
ergy network.
IOP manages heterogeneous data information.
Guidelines to integrate the energy applications have to be identified.
IOP must interface with different energy distributed resources of the smart grid and
energy market actors.
IOP is based on standards and interoperable technologies based on web services.
IOP must manage data according privacy policy.

IOP must follow a privacy-preserving data collection policy.

IOP has to assure security.

IOP has to assure high performance and efficiency on data aggregation and filtering.

WG IOP shall send and receive data through WG IOP components.

A common framework shall be put in place for intercommunication among all mod-
ules and applications.

It needs to support asynchronous communication.

IOP should provide the centralised user authentication system.

IOP has repository of communication modules readily accessible and installable by
different Wise tools.
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Type

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements
Open issues

Functional and data
requirements
Performance require-
ments

Functional and data
requirements

Functional and data
requirements

Security require-
ments

Performance require-
ments

Functional and data
requirements

Operational require-
ments

Operational require-
ments

The scope of the
product

The scope of the
work
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The complete set of requirements and their priority will be refined in next stages of the project, especially in
the WP4 activity, with inputs from demonstrators and from the development of the applications, thus some
requirements will be enhanced, discarded or adapted.

5.3 WISEGRID COCKPIT

5.3.1 Overview
WiseGRID Cockpit is the WiseGRID technological solution targeting DSOs and microgrid operators, allowing
them to control, manage and monitor their own grid, improving flexibility, stability and security of their net-
work. Taking into account the goals of the project, the features to be implemented within WiseGRID cockpit
consider a scenario of increasing share of distributed renewable resources and services provided by commu-
nities of prosumers (aggregated in the form of VPPs or cooperatives in order to achieve higher participation
and environmental, social and economic benefits).

The main purpose of the WiseGRID Cockpit is to enable DSOs to manage the fundamental changes that dis-
tribution grids are facing nowadays, some remarkable ones of those being the transition towards a grid with
high penetration of distributed renewable energy resources and the presence of additional significant loads
coming from EVs among others. In addition, this particular outcome of the WiseGRID project aims at ap-
proaching the benefits that new technologies (such as big data or unbundled smart meters) and algorithms
(such as state estimation or fault detection) bring to the operation of the grid. Finally, since one of the objec-
tives of the project is the empowerment of the citizens in the energy field, the WiseGRID Cockpit will also
demonstrate how that empowerment can be beneficial for several actors — including DSOs -, and how the
whole ecosystem of actors can contribute to reach an environmentally and economically sustainable energy

system.
it
G Cockpl
oo

Figure 19 — WiseGRID Cockpit

5.3.2 Detailed requirements
All partners of WiseGRID project have participated —in parallel to the use cases definition —in the elaboration
of the requirements list for the WiseGRID Cockpit solution. The list considers therefore several different per-
spectives of the product, from whose DSO operation - and aspects that can be improved -, ICT requirements
and pilot site expectations may be highlighted.

The list of requirements covers different aspects around the development and deployment of the tool. A
short summary of those includes:

e Prerequisites

o Communication channels and standard protocols available for interacting with field devices
and existing systems (including GIS, SCADA, ERP, etc.)

o Availability of assets to demonstrate the expected features (RES, smart meters, etc.)
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o Availability of data to demonstrate the expected features (measurements, topology, etc.)

e Legal requirements (contractual agreements needed among different actors for the system to oper-

ate)

e Expected features

O

O

Monitoring
Increased observability

Information to be displayed to the operator

Enhanced maintenance, fault-detection and recovery of problems in the grid

Enhanced operation of the grid by interoperating with services offered by other WiseGRID

technological solutions

An overview of all requirements for the WiseGRID cockpit requirements provided by the consortium can be
found in Table 6.

ID
AMG_001

AMG_002

AMG_003

AMG_004

AMG_005

AMG_006

AMG_007

AMG_008

AMG_009

AMG_010

AMG_011

AMG_012
WCP_001

WCP_002

WCP_003

WCP_004

Requirement

Table 6 — WiseGRID Cockpit requirements

Description

Bidirectional communication between DSO and involved energy stakeholders is es-
tablished.

Contractual agreements between the DSO and the rest of the actors are in place.

The proprietor of the unit (if different from the DSO) has signed a contract with the
DSO that describes the conditions that apply regarding the load control actions.

Reliable calculation of customer response to control signals.

Characteristics of load control actions (timeframe, triggering events) should be well-
established.

The resource operator has signed a contract with the DSO that describes the condi-
tions that apply regarding the load control actions.

The Prosumers, EVs and other local energy resources have signed a contract with the
resource operator for load control actions.

Actors portfolio (characteristics) is known.

The optimization algorithm is robust.

The optimization algorithm produces reliable results.

Adequate amount of pieces of equipment for monitoring the distribution network is
installed.

Regulation allows islanded operation of part of the distribution network.

Smart meters shall be installed in enough ratio to allow proper measurements of the
grid buses.

Smart meters shall be installed in participant prosumers to allow proper consump-
tion/production/power quality measurements.

WiseGRID Cockpit must visualize all collected measurements of the grid.

WiseGRID Cockpit must visualize KPIs of Power Quality-related metrics.
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Type

Functional and data
requirements

Legal requirements

Legal requirements

Functional and data
requirements

Legal requirements

Legal requirements

Legal requirements

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Legal requirements

Operational require-
ments

Operational require-
ments

Functional and data
requirements

Functional and data
requirements
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ID

WCP_005

WCP_006

WCP_007

WCP_008

WCP_009

WCP_010

WCP_011

WCP_012

WCP_013

WCP_014

WCP_015

WCP_016

WCP_017

WCP_018

WCP_019

WCP_020

WCP_021

WCP_022

WCP_023

WCP_024

WCP_025

WCP_026

WCP_027

N
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Description
DER attached to the grid must include control interfaces.
Flexibility market must offer an open interface to post requests.
VPPs and Storage aaS (including DR, RES, VE and batteries) must offer an open inter-
face to post requests.
WG Cockpit must provide an interface to inform fault detections to operators.
WG Cockpit must provide operators with grid reconfiguration proposals in the event
of (expected) faults.
WG Cockpit must be able to automatically apply optimized grid reconfiguration.
Switches available in the feeders must be controllable.
The platform will be able to manage grid imbalance.
WG Cockpit must perform grid state estimation.
WG Cockpit will monitor the distribution network.
WG Cockpit will improve the flexibility of the distribution network.
WG Cockpit will enhance RES integration in the distribution network.
WG Cockpit will detect faults in the distribution network.
WG Cockpit will self-configure the distribution network.
WG Cockpit will manage remotely the switching elements in the distribution net-

work.

WiseGRID should use open standards, if possible and define interfaces for all inter-
connected systems under WiseGRID Cockpit app.

WG Cockpit will enable a connection bus between different various operational facil-
ities and applications of the DSOs.

WG Cockpit should be able to provide suggested solutions as best practises to faults
in case of repetition, or in cases of grid reconfiguration.

The topology of the grid at pilot sites must be known in advance.

The developed fault location algorithms should work effectively on both under-
ground and overhead networks.

Real-Time or near Real-Time update of asset database/GIS.

Bidirectional communication between installed devices and central control unit.

Data transfer between different applications based on a common data model.
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Type

Operational require-
ments

Operational require-
ments

Operational require-
ments

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Operational require-
ments

Functional and data
requirements

Functional and data
requirements

The scope of the
product

The scope of the
product

The scope of the
product

The scope of the
product

The scope of the
product

The scope of the
product

The scope of the
product

The scope of the
product

Functional and data
requirements

Operational require-
ments

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

The scope of the
product
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ID

WCP_028

WCP_029

WCP_030

WCP_031

WCP_032

WCP_033

WCP_034

WCP_035

WCP_036

WCP_037

WCP_038

WCP_039

WCP_040

WCP_041

WCP_042

WCP_043

WCP_044

WCP_045

WCP_046

N
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Description

It should perform/provide the results of load flow analysis.

It should provide information on the status of the asset and their maintenance to the
DSO.

WG Cockpit shall provide clear and effective visualization of the topology, so that the
DSO can easily spot the whole affected area in case a fault happens at the grid.

WG Cockpit must have an open interface with GIS (through IOP).

WG Cockpit must support communication with DMS, through IOP.

WG Cockpit should allow DSOs to generate curtailment warnings.

WG Cockpit allows the active voltage control and the management of switching com-
ponents in the network.

WG Cockpit provides support for grid automation based on Unbundled Smart Meters
measurements.

WG Cockpit has to support grid operators to better manage and control the energy
network.

WG Cockpit provides SCADA support and DER dispatch services, for Smart Grid using
real-time data (at the consumer level) and direct control of DERs.

WG Cockpit provides energy quality monitoring service (e.g. voltage levels and volt-
age asymmetries, current asymmetries in low voltage, time of voltage, failures at
customer levels).

WG Cockpit shows energy grid load, RES forecast, state estimation and load flow.

WG Cockpit will support grid energy storage system (g-ESS) optimisation for grid ca-
pacity management. In this context, g-ESS will be DSO asset and shall be combined
with SaaS (Storage as a Service) offered by market aggregators.

WG Cockpit will support grid survey and will highlight critical nodes in terms of volt-
age and critical sections in terms of power flow.

WG Cockpit will have suitable interface to energy market platform.

WG Cockpit will have suitable interface to balancing market platform.

WG Cockpit should perform/provide the results of short circuit calculations.

WG Cockpit shall provide zoning of the grid with clear allocation of each RES, storage
and/or dispatchable consumer. This would manage also the visualization of the to-
pology, so that the DSO can easily evaluate actors implication within various operat-
ing

WG Cockpit will have a refreshing period for data update to suit various functions
availability.
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Type

Operational require-
ments

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

The scope of the
product

The scope of the
product

The scope of the
product

The scope of the
product

The scope of the
product

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

50



N — )\/['\
wisesrid

5.4 WISEGRID STORAGE AS A SERVICE/VIRTUAL POWER PLANT

5.4.1 Overview
WG StaaS/VPP is the WiseGRID technological solution targeting aggregators with a respective portfolio based
on distributed generation and storage. The main goal of this solution is helping consumers and prosumers
(be them households or corporate) to be aggregated and offer to the market their unused storage capacity
as well as spare generation in the form of a VPP. The objective of the tool is the provision of services to
different actors:

e Services to prosumers
o Benefit from participation in flexibility markets
o Avoid curtailment of RES (if storage is in place)
e Services to Balance Responsible Party
o Day-ahead/Intraday portfolio optimization
o Self-balancing
o Generation optimization
e Services to DSOs

o Load frequency control

o Grid capacity management
= Deliver peak load electricity
= Load-following power generation at short notice (DRES + batteries combined)
o Voltage support
o Power quality support
W'G'"sr?.is

Figure 20 — WG StaaS/VPP

5.4.2 Detailed requirements
All partners of WiseGRID project have participated —in parallel to the use cases definition —in the elaboration
of the requirements list for the WG StaaS/VPP solution.

The list of requirements covers different aspects around the development and deployment of the tool. A
short summary of those includes:

e Prerequisites
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Necessary infrastructure (including secure communication channels) available to access de

required data

e Legal requirements

O

O

Explicit permission of final users’ needs to exist in order to make use of their data

Anonymization of prosumer data

e Expected features

O

O

@)

O

Monitoring and data processing of aggregated units

Market participation of aggregated units

Efficient operation and scheduling of aggregated units triggered by smart algorithms

Demand-response participation

Billing and Contracting

Integration with tools to provide feedback to end-users

Integration with tools to receive grid data and commands from DSO

Cyber and physical security

An overview of all requirements for the StaaS/VPP requirements provided by the consortium can be found

in Table 7.

Requirement
ID
SAS_002

SAS_003

SAS_004

SAS_005

SAS_006

SAS_007

SAS_008

SAS_009
SAS_010

SAS_011

SAS_012

SAS_013

Table 7 — WiseGRID StaaS/VPP requirements

Description

Algorithms should strive for maximal lifespan of battery.

Algorithms for selection of best suited combinations of storage units have to con-
sider type of storage, availability of storage system, power capability, remaining en-
ergy content, current aging status, efficiency, demand and production forecasts.

WG StaaS/VPP must collect and process data from storage systems.

WG StaaS/VPP must be linked to energy market.

Algorithms have to define if participation of storage systems in energy market/en-
ergy transfer is beneficial or not. (Aging of system + loss of energy + unavailability
during period vs. income)

Not only energy transfer to/from energy market but also to/from other storage sys-
tems should be considered.

Communication structure/protocols used for data transfer between storage systems
and platform should be secure and in-line with current standards.

Aggregated data from storage systems should be anonymised.

WG StaaS/VPP must include billing function. If necessary data transfer with smart
meters has to be established as well.

Grid status should be included in selection algorithms as well.

Tool calculates how the overall VPP-power is distributed to the different storage sys-
tems according to ranking. Selection criteria are mentioned in SAS_003.

WG StaaS/VPP should integrate renewable energy generation.
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Type

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements
Functional and data

requirements

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Legal requirements

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

The scope of the
product
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ID

SAS_014

SAS_015

SAS_016

SAS_017

SAS_018

SAS_019

SAS_020

SAS_021

SAS_022

SAS_023

SAS_025

SAS_026

SAS_027

SAS_028

SAS_029

SAS_030

SAS_031

SAS_032

SAS_033

SAS_034

SAS_035

SAS_036

N
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Description

WG StaaS/VPP should notify the user for the uses.

WG StaaS/VPP needs to take into account the needs from the DR module.

Platform shall allow both short-term and long-term contracts.

The system must calculate the optimal bid to be placed in the market.

Command verification

WG StaaS/VPP must be able to manage all VPP participants’ contracts

System scalability

VPP cyber/physical protection

VPPu management

Tool's downtime during upgrade operations

VPP participants as well as their meters and sensors must have an internet connec-
tion and be operative.

The VPP energy grid status of important components must be available (voltage, fre-
quency, etc.).

Decentralized energy generators and/or energy consumers portfolio (including their
characteristics)

Receiving notifications and requests by WG cockpit (DSO) about status of the distri-
bution grid.

Nominal battery characteristics

Power and energy capability of the storage system in order to meet the black start
requirements

Implementation of an algorithm that calculates the best option to manage an energy
production surplus

WG StaaS/VPP should provide islanding mode in case of a power outage.

The GUI of the aggregator app version should assist in prosumer portfolio manage-
ment, with the list of the related prosumers, their assets and their location in grid to-
pology.

WG StaaS/VPP should provide information on the overall status of VPP, regarding
current production, SoC, and forecasting.

WG StaaS/VPP should support ADR.

It should provide VPP flexibility forecast
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Type

Usability and human-
ity requirements

Functional and data
requirements

Operational require-
ments

Functional and data
requirements

Functional and data
requirements

The scope of the
product

Performance require-
ments

Security require-
ments

Security require-
ments

Maintainability and
support require-
ments

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Operational require-
ments

Functional and data
requirements

Functional and data

requirements

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements
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Requirement Description Type
ID
SAS_037 StaaS/VPP must facilitate selling the energy managed by VPP in the corresponding The scope of the
wholesale market. work
SAS_038 VPP will only aggregate controllable assets. Mandated con-
straints
SAS 039 An information channel from VPP operator to portfolio members will be available. The scope of the
work
SAS_040 StaaS/VPP should be able to integrate multiple stationary storage systems as a type Functional and data
of controllable distributed energy production in the virtual power plant. requirements

The complete set of requirements and their priority will be refined in next stages of the project, especially in
the WP7 activity, with inputs from demonstrators and from the development of the applications, thus some
requirements will be enhanced, discarded or adapted.

5.5 WISECOOP

5.5.1 Overview
WiseCOOP is the WiseGRID technological solution targeting aggregators of consumers and prosumers - par-
ticularly focused on domestic and small businesses -, supporting them in their roles of energy retailers, local
communities and cooperatives — which may have different objectives.

The main goal of the solution is helping consumers and prosumers to work together in order to achieve better
energy deals while relieving them from administrative procedures and cumbersome research. In the partic-
ular scenario of increasing share of distributed renewable resources, this goal can be achieved by pursuing
several objectives:

e Net metering: supporting the operation of communities of prosumers that invest in renewable en-
ergy sources aiming at reducing their environmental impact

e Member profiling: clusters of consumers and prosumers with common energy usage patterns may
be identified, allowing the aggregator to negotiate special terms (as for instance energy tariffs) par-
ticularly beneficial for those groups

e Demand forecasting: by allowing aggregator (in its retailer role) to forecast the demand of its cus-
tomers, optimized purchase of energy at the wholesale market is enabled

e Tariff comparison: by offering members a tool for comparing their particular consumption with dif-
ferent available tariffs, those will have access to very valuable information to reduce their energy
bills

e Implicit price-based DR towards modulating the overall demand of the group to achieve a common
objective (as, for instance, maximize usage of renewable energy sources produced within the group)

e Providing clear information to members to raise awareness on efficient energy usage and environ-
mental awareness
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Figure 21 — WiseCOOP

5.5.2 Detailed requirements
All partners of WiseGRID project have participated —in parallel to the use cases definition —in the elaboration
of the requirements list for the WiseCOOP solution.

The list of requirements covers different aspects around the development and deployment of the tool. A
short summary of those includes:

e Prerequisites

@)

Necessary infrastructure available to access de required data

e Legal requirements

@)

Explicit permission of final users’ needs to exist in order to make use of their data

e Expected features

@)

O

O

O

O

Monitoring

Profiling

Demand-response participation
Billing

Integration with tools to provide feedback to end-users

An overview of all requirements for the WiseCOOP requirements provided by the consortium can be found

in Table 8.
Table 8 — WiseCOOP requirements
Requirement Description Type
ID
COP_002 Intelligent decision algorithms to solve local imbalance between local production Functional and data
and local consumption requirements
COP_003 Users of the platform will have access to consumption measurements of the aggre- Functional and data
gated prosumers. requirements
COP_004 Users of the platform will have access to production measurements of the aggre- Functional and data
gated prosumers. requirements
COP_005 Users of the platform will have access to battery status of the aggregated prosumers. | Functional and data
requirements
COP_006 WiseCOOP shall be able to cluster prosumers accordingly to their consumption pat- Functional and data
tern. requirements
COP_007 WiseCOOP shall be able to cluster prosumers accordingly to their production pat- Functional and data
tern. requirements
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Requirement
ID
COP_008

COP_009

CoP_011

COP_013

copP_014

COP_015

COP_015

CoP_017

COP_018

COP_020

CoP_021

COP_022

COP_023

COP_024

N
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Description

WiseCOOP shall be able to assist the selection of the proper tariffs for each cluster.

WiseCOOP shall be able to aggregate the cooperatives' partners available flexibility.

RES generation should never be limited (full priority) in times of potential grid con-
gestion or local imbalance. Appropriate scenarios should be evoked to avoid grid
problems.

Users of the platform shall be able to participate in DR programs as a whole.

WiseCOOP shall offer billing functionalities for cooperatives with a retailer role.

WiseCOOP shall be able to geographically map the clustered consumers to grid lines.

WiseCOOP shall be able to geographically map the clustered pronsumers to grid
lines.

WiseCOOP shall be able to have access to measurements of the interconnected enti-
ties and transform them accordingly.

Platform will require permission from prosumers to access and operate with their
data.

Permission from domestic battery owners will be required in order to aggregate
those batteries under Storage as a Service services.

WiseCOOP app could support gamification initiatives among the cooperatives mem-
bers.

WiseCOOP app should provide visualization of the KPIs of the energy management
strategies and DR campaigns of the cooperative.

WiseCOOP demand shifting mechanisms will focus in implicit (price-based) demand-
response.

An information channel from aggregator to portfolio members will be available.

Type

Functional and data
requirements

Functional and data
requirements

Operational require-
ments

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Legal requirements

Legal requirements

Functional and data
requirements

Functional and data
requirements

The scope of the
work

The scope of the
work

The complete set of requirements and their priority will be refined in next stages of the project, especially in
the WP7 activity, with inputs from demonstrators and from the development of the applications, thus some
requirements will be enhanced, discarded or adapted.

5.6 WG RESCO

5.6.1 Overview
The WiseGRID RESCO is a solution addressed for RESCOs — Renewable Energy Sources Companies - and ESCOs
which want to provide RES services to end-users (both households and businesses) that do not own nor wish
to maintain the necessary equipment. In this perspective, three potential scenarios are envisaged:

e RESCO pays a fee to end-users using their premises (e.g. for installing PVs on their roof), installs and
maintains the RES assets and markets all produced energy;

e RESCO provides to customers the supply of energy coming from RES owned by the RESCO (i.e. allow-
ing self-consumption) and markets the production surplus;

D2.1 WiseGRID requirements, Use cases and pilot sites analysis
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e RESCO provides to customers the installation of RES equipment (e.g. PV panels) which are owned
and maintained by the RESCO but fully exploited by the end customers (renting business model).

According to that, this tool aims at supporting the RESCOs to manage the relationship with their customers
and the provision of energy to the consumers from renewable energy sources, usually PV, wind power or
micro hydro enabling that the household/businesses serviced do not own nor maintain. Since the generation
equipment will be owned, serviced and operated by the RESCO itself, the tool will also support the mainte-
nance management of those assets and the market operation of the produced energy. Final goal is improving
the share of renewable distributed resources by supporting a business model that will encourage the wide
adoption of those technologies.

<z z
Figure 22 — WiseGRID RESCO

5.6.2 Detailed requirements
All partners of WiseGRID project have participated — in parallel to the use cases definition —in the elaboration
of the requirements list for the RESCO services. The list considers therefore several different perspectives of
the product and aspects that can be improved.

The list of requirements covers different aspects around the development and deployment of the tool. A
short summary of those includes:

e The following expected features:
o Monitor energy produced by installed RES assets
o Monitor energy consumed by RESCO customers
o Showing data monitoring
o Provide information to its customers
e The following operational requirements:
o Portfolio management
o User profiling
o Maintenance of provided equipment information

An overview of all requirements for the RESCO services requirements provided by the consortium can be
found in Table 9.

Table 9 — RESCO services requirements

Requirement Description Type

ID

RSC_002 WG RESCO shows data monitoring from Unbundled Smart Meters in real-time (max Functional and data
10 seconds). requirements
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Requirement Description Type
ID
RSC_007 WG RESCO receives real-time inputs from Unbundled Smart Meters. Functional and data
requirements
RSC_009 WG RESCO sends signals for reducing/increasing power consumption to selected Functional and data
consumers. requirements
RSC_010 WG RESCO aims at improving the grid and support grid operators to better manage
the energy network which including distributed renewables and other new energy The purpose of the
resources, such as EV and batteries. product
RSC_011 Portfolio management (list of equipment deployed, lists of clients, billing) Operational require-
ments
RSC_012 Maintenance of provided equipment information (solar panels, batteries) including Operational require-
information of the current status ments
RSC_013 User profiling (which business scenario suits better to each end-user) Operational require-
ments
RSC_014 Owner and end-user direct communication Operational require-
ments
RSC_015 List of RESCO companies that provide services (including price and location infor- Functional and data
mation) requirements
RSC_016 Implementation of a payment platform Operational require-
ments
RSC_017 RESCOs should receive signals from the DSO about curtailment danger. Functional and data
requirements
RSC_018 WG RESCO should provide RES production forecasting. Functional and data
requirements
RSC_019 WG RESCO must facilitate selling the energy managed by RESCO in the correspond- The scope of the
ing wholesale market. work
RSC_020 Monitor energy produced by installed RES assets Functional and data

requirements

RSC_021 Monitor energy consumed by customers Functional and data
requirements

RSC_022 WG RESCO must provide information to its customers. The scope of the
work

The complete set of requirements and their priority will be refined in next stages of the project, especially in
the WP12 activity, with inputs from demonstrators and from the development of the applications, thus some
requirements will be enhanced, discarded or adapted.

5.7 WISEHOME APP

5.7.1 Overview
The WiseHOME app is the tool of the WiseGRID tool chain that serves as the interface with the residential
electricity consumer or prosumer. Its initial goal is to provide a deep and comprehensive understanding of
the energy consumption of the household to the user, in order to raise awareness about how energy is con-
sumed, e.g. by which devices, when, what is the impact on total electricity intake from the grid. In addition,
WiseHOME will also inform the user about the state and performance of other assets he may have in the
home, such as local generation, stationary batteries or EVs. Finally the WiseHOME tool will also serve as the
interface toward the user for the deployment of price-based DR campaigns by the supplier and/or coopera-
tive within the context of the WiseGRID project. The main novelty of WiseHOME is the enabling, development
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and delivery of consumer-centric DR services in order to lower — or even eradicate — the consumer ac-
ceptance barrier that is typically observed in the deployment of price-based DR schemes. The preservation
of consumer comfort preferences in terms of indoor conditions ensures that no comfort degradation will be
observed due to participation in DR campaigns.

WiseHOME is a key component in order to achieve one of the main goals of the project, namely to empower
citizens to become active participants in the energy system. The first prerequisite for this empowerment is
the availability of tools that enable citizens to have a profound understanding of their energy related behav-
iours and consumption/generation patterns. This understanding, achieved using an energy monitoring tool
via visual analytics, enables residential users to adapt their patterns to achieve their own objectives, e.g.
energy cost reduction or maximization of self-consumption. By offering a direct link with the supplier/coop-
erative, WiseHOME opens up a new world of opportunities, including the communication and achievement
of energy-related goals at the level of a neighbourhood or a cooperative, which can be facilitated using price-
based DR schemes. Dynamic prices can serve as a proxy either for actual cost of energy in the wholesale
market or for availability of renewable energy in the supplier generation portfolio — or any other metric that
the supplier/cooperative wishes to communicate — and can be used as a tool to urge consumers to alter their
consumption patterns in response to their increase or decrease. As a result, WiseHOME becomes a valuable
tool in the hands of the residential con/prosumer and the supplier/cooperative in order to actively engage
citizens in the energy system and empower them to take their energy fate in their own hands.

Figure 23 — WiseHOME

5.7.2 Detailed requirements
All partners of WiseGRID project have participated — in parallel to the use cases definition —in the elaboration
of the requirements list for the WiseHOME application. As a result, the list encompasses several different
perspectives of the product.

The list of requirements covers different aspects around the development and deployment of the tool. A
short summary of those includes:

e Prerequisites

o Availability of assets to demonstrate the expected features (controllable loads, smart meters
for consumption/generation metering, storage/EVs, etc.)

o Availability of data to demonstrate the expected features (ambient conditions, consumption
data, etc.)

e Legal requirements (contractual agreements needed among different actors for the system to oper-
ate)

e Expected features
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User interfacing for energy monitoring and price-based DR

Interaction with WiseCOOP to enable citizen participation in DR campaigns

Comfort profiling

An overview of all requirements for the WiseHOME requirements provided by the consortium can be found

in Table 10.

Requirement

ID

DRF_003

DRF_004

DRF_005

DRF_006

DRF_007

DRF_008

DRF_010

DRF_011

DRF_013

DRF_014

DRF_015

DRF_016

DRF_017

DRF_018

DRF_019

DRF_020

DRF_021

DRF_022

DRF_023

Table 10 — WiseHOME requirements

Description

The user needs to be able to configure the electricity tariff, or connect it with some
public API in case of real-time pricing.

Energy storage should be used in order to provide flexibility to the DR.

The system should be compatible with others at the project in order to be able to
share information.

Different types of demand flexibility profiles will be defined as part of the consumer-
centric DR profiling addressing the objectives of the project.

The comfort-based demand flexibility profiles should be designed taking into account
remote monitoring (and controllable) of building loads examined in the project.

As part of comfort-based demand flexibility, we should address comfort profiles asso-
ciated with the operation of energy-hungry HVAC devices.

Towards the extraction of thermal comfort profiles, information about thermal con-
text (temperature & humidity sensors) under different operational conditions (HVAC
device status) is required.

Towards the extraction of HVAC demand flexibility profiles, information about opera-
tional conditions (HVAC device status) and HVAC energy consumption is required

The potential of defining comfort-based flexibility profiles for DHW devices should be
also examined.

The extraction of comfort-based flexibility profiles should be based on accurate DER
models.

Towards the extraction of comfort-based demand flexibility profiles, information
about energy cost (retailer tariffs) is required.

Comfort-based demand flexibility profiles shall support the implementation of de-
mand shifting strategies (P2H flexibility profiling extraction).

Comfort-based flexibility profiles should ensure the minimum of occupants' disturb-
ance on building environment.

Comfort based flexibility profiles should be exploited towards the implementation of
automated DR strategies.

Price based flexibility profiles should be defined, reflecting the enrolment of prosum-
ers on price based DR scenarios.

High-level demand elasticity profiles should be provided in lack of low level infor-
mation (device level) information.

Towards the extraction of price based flexibility profiles, information about market
prices (real-time hourly prices, day-ahead hourly prices, pricing schemes) is required.

Towards the extraction of price based flexibility profiles, information about external
weather conditions should be available.

Towards the extraction of price based flexibility profiles, information about individual
consumer consumption is required.
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Type

Usability and human-
ity requirements

The scope of the
product

Naming conventions
and definitions

The scope of the
product

The scope of the
work

The scope of the
product

Functional and data
requirements

Functional and data
requirements

The scope of the
product

The scope of the
product

Functional and data
requirements

The scope of the
product

Functional and data
requirements

The scope of the
product

The scope of the
product

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements
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Requirement
ID
DRF_025

DRF_026

DRF_027

DRF_031

GEN_003

GEN_004

GEN_006

GEN_007

GEN_008

GEN_009

GEN_010

GEN_011

GEN_012

GEN_014

GEN_015

GEN_017

GEN_018

GEN_019

GEN_021

GEN_023

GEN_024

GEN_025

N
wilsed@ric

Description

A central data management unit should be responsible for capturing real-time and his-
torical information required for the extraction of the different profiling types.

Real-time information required for the extraction of (comfort-based, price based and
EV based) demand flexibility profiles, should be available in real-time through an auto-
mated way.

The consumer-centric DR profiling is running as a standalone service calculating the
amount of potential flexibility at each demand side end point.

Input values (capacity, response capability, location, time) will set the configuration
parameters for the analytics process.

WiseGRID must foster citizen empowerment and decentralisation of the energy sys-
tem (e.g., prosumers markets, micro-generation, community energy).

WiseGRID must promote consumer-centric smart grid related data management sys-
tems.

WiseGRID must make use of existing standards or standards under development to
provide easier access to market and the dissemination of the resulting solutions
worldwide.

WiseGRID can promote new standards using the results of the project looking for a
higher market penetration.

The apps developed should be aligned and easy adaptable to the regulatory frame-
work.

Quality of historical data from pilot sites must be assured.
All product GUIs should be designed utilising user (stakeholder) feedback at the design

phase.

The apps developed within WiseGRID should be compatible with different operating
systems (Windows, Android, Linux, MacOS, iOS, etc.).

A support system to the users should be created for the support of the tools deploy-
ment in the pilot sites.

The governance of the system needs to be collegial and include the end-users.
Standard communication protocols need to be used.

WiseGRID must prioritize self-generation.

Feedback option of every WiseGRID final product

Advertising to encourage users to use WiseGRID products

WiseGRID products translation to different languages

Phasor Measurement Units (PMUs) in strategical places in order to monitor the quality
of the grid.

Smart meters infrastructure should be deployed and integrated into the grid.

Smart meter must have a network connection.
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Type

Functional and data
requirements

Functional and data
requirements

Performance require-
ments

Functional and data
requirements

Cultural and political
requirements

Security require-
ments

Legal requirements

Legal requirements

Legal requirements

Operational require-
ments

Look and feel require-
ments

Functional and data
requirements

Users of the product

Usability and human-
ity requirements

Naming conventions
and definitions

Cultural and political
requirements

Usability and human-
ity requirements

Cultural and political
requirements

Usability and human-
ity requirements

Operational require-
ments

Functional and data
requirements

Functional and data
requirements
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Requirement
ID
GEN_026

GEN_027

GEN_028
HOM_001

HOM_002

HOM_003

HOM_004

HOM_005

HOM_006

HOM_007

HOM_008

HOM_009

HOM_010

HOM_011

HOM_012

HOM_013

HOM_014

HOM_015

HOM_016

HOM_017

HOM_018

HOM_019

HOM_020

N
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Description

Real data in real-time from smart meters, sensors, metering, etc. must to be available.

The WiseGRID app ecosystem should support coherent user management between
apps.

Date/time data will always be processed in UTC.

End-users should get access to energy consumption, local generation (if any) and stor-
age (if any) information (real-time and historical) in a personalized way.

End-users should get access to energy cost & CO; intensity information (real-time and
historical data) in a personalized way.

End-users should get informed about retailer prices and available tariff schemes.

Along with real-time information end-users will receive information about short term
consumption and generation forecast.

Advices and recommendations about efficient energy usage should be triggered to the
end-users.

Notifications about activation of manual driven DR strategies should be available via
WiseHOME app.

The end-users should get informed about incentives (for DR participation) or penaliza-
tion (for non DR participation).

The app should be as user-friendly as possible.

Consumer or prosumers need to have an opt-out option for DR/ADR programs (if ADR
is exploited in the project).

The application GUI should be designed in a user-centric way i.e. involving the feed-
back of the end-user at the design phase

The granularity of consumption and generation information presented to the consum-
ers/prosumers should be at least (min) at an hourly level

WiseHOME app should include remote control of smart devices for end-users.

WiseHOME app should illustrate cost savings.

WiseHOME shall allow its users to set constraints to the remote control of the smart
appliances.

Notifications about activation of ADR strategies should be available via WiseHOME
app.

End-users should get informed about active DR contracts in a personalised way.

End-users should get informed about the best practices towards optimally participat-
ing in active DR contracts.

Simple analytics over historical data (consumption, generation, cost, etc.) will be pro-
vided by the tool.

End-users (prosumers) should get access to local generation data, if any.

End-users (prosumers) should get access to local storage data, if any.
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Type

Functional and data
requirements

Mandated constraints

Mandated constraints

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Usability and human-
ity requirements

Functional and data
requirements

Look and feel require-
ments

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Operational require-
ments

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements
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Requirement

ID

HOM_021

HOM_022

HOM_023

HOM_025

HOM_027

HOM_028

HOM_029

HOM_030

HOM_031

HOM_032

HOM_033

HOM_034

HOM_035

HOM_036

HOM_037

HOM_038

HOM_039

HOM_040

HOM_041

HOM_042

N
wilsed@ric

Description
Apart from DR strategies, ESCOs and Aggregators may trigger additional messages to

the portfolio users via the app.

The application will support social networks integration, to allow that way comparison
with similar peers.

The end-users will be able to configure the WiseHOME app settings (username, pass-
word, social media connection).

Data must be presented in an accessible, understandable and flexible format.

End user credentials are required for accessing the app.

Data should be consistent ensuring that way the reliability of the app.

The structure of the app should address scalability requirements.

Access on the WiseHOME should not be dependent on the connecting device.

Under automated DR, cleanest energy sources must always be prioritized against fos-
sil-fuel based ones.

Remotely controllable loads

Real-time monitoring information about indoor/exterior conditions in buildings
Maintenance of devices information (solar panels, boilers, air conditioning, etc.)
Calculation of the optimal power term for each prosumer

Market information availability

Anonymizing data from private EVs

WiseHOME app should include a user support section.

Private EV owners end-users should get access to EV management for domestic charg-
ing.

WiseHOME app shall allow its users to set constraints on the use of their data.
WiseHOME will be able to execute the home EVSE's flexibility offers (V2H and/or

smart charging capabilities).

WiseHOME must have access to assets-to-be-controlled or their load controller via re-
motely accessible APIs (preferably over IP, e.g. ReST interfaces).

Type

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Usability and human-
ity requirements

Security require-
ments

Performance require-
ments

Performance require-
ments

Operational require-
ments

Operational require-
ments

Operational require-
ments

Functional and data
requirements

Operational require-
ments

Operational require-
ments

Functional and data
requirements

Security require-
ments

Usability and human-
ity requirements

Functional and data
requirements

Usability and human-
ity requirements

The scope of the
product

Operational require-
ments

The complete set of requirements and their priority will be refined in next stages of the project, especially in
the WP13 activity, with inputs from demonstrators and from the development of the applications, thus some
requirements will be enhanced, discarded or adapted.
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5.8 WISECORP APP

5.8.1 Overview
WiseCORP is the WiseGRID technological solution targeting businesses, industries, ESCOs and public facility
consumers and prosumers, with the objective of providing to them the necessary mechanisms to become
smarter energy players. By means of energy usage monitoring and analysis, proper information can be given
to facility managers helping them to reduce energy costs and environmental impact.

A key factor towards achieving these objectives is a proper retrieval and analysis of energy usage data, and
visualization of meaningful information extracted from it. This information may include:

e detailed visualization of energy demand at different areas of the building, helping facility managers
to identify opportunities for enhancing energy efficiency;

e energy tariff comparison, enabling a direct economic cost reduction by shifting to a more adequate
tariff;

e energy demand forecast, enabling medium to long term cost estimations and supporting operative
decisions about the usage of the facilities;

e demand flexibility estimation, allowing the execution of optimization algorithms that will — either
automatically or by providing advices — shift demand in order to minimize economic costs — by max-
imizing self-consumption or moving demand to off-peak periods — or minimize environmental impact
— by shifting demand to periods where green energy is available.

Figure 24 — WiseCORP

5.8.2 Detailed requirements
All partners of WiseGRID project have participated —in parallel to the use cases definition —in the elaboration
of the requirements list for the WiseCORP solution.

The list of requirements covers different aspects around the development and deployment of the tool. A
short summary of those includes:

e Prerequisites
o Access to required data

o Availability of assets to demonstrate the expected features (RES, batteries, controllable
loads, etc.)

e Legal requirements

o Explicit permission of users to access and use their data in the application
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e Expected features

O

O

O

O

Monitoring
Advanced visualization

Energy usage optimization towards different objectives

Integration with other WiseGRID technological solutions for exploiting synergies among the

corresponding actors

An overview of all requirements for the WiseCORP requirements provided by the consortium can be found

in Table 11.

Requirement

ID

CRP_001

CRP_002

CRP_003

CRP_004

CRP_005

CRP_006

CRP_007

CRP_008

CRP_009

CRP_010

CRP_011

CRP_012

CRP_013

CRP_014

CRP_015

CRP_016

CRP_017

Table 11 — WiseCORP requirements

Description

Platform users' shall have access to measured data of their related facilities.

Manageable loads must include a control interface.

Energy tariffs must be available.

Energy price at wholesale electricity market must be available.

Platform will have access to energy measurements (consumption and production) of
the platform users' related facilities.

WiseCORP shall show consumption and production evolution charts.

WiseCORP shall show consumption and production KPls.

Platform users should get informed about the economic cost of the energy con-
sumed in their facilities.

Platform users' shall be able to watch the energy mix and CO; emissions associated
to their consumption.

WiseCORP will be able to control smart devices (HVAC, lighting, industrial processes)
for energy optimization purposes.

WiseCORP will be able to minimize economic costs by using flexibility.

WiseCORP will be able to minimize CO, emissions by using flexibility.

WiseCORP will be able to trade flexibility in the market.

WiseCORP will allow end-users to choose usage of their flexibility (optimize energy
demand, costs or CO, emissions, or offer it in the flexibility market).

WiseCORP will exchange data with operational facilities.

WiseCORP will need communication networks to incorporate various entities in data

exchange.

WiseCORP will need synchronization mechanism.
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Type

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Relevant facts and
assumptions

Functional and data
requirements
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ID

CRP_018

CRP_019

CRP_020

CRP_021

CRP_022

CRP_023

CRP_024

CRP_025

CRP_026

CRP_027

CRP_028

N
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Description

WiseCORP app users shall have a secure protocol for data exchange and defined se-
curity rules for operational facilities integration to platform.

One user of WiseCORP (i.e. a company or organisation) may be able to monitor and
control several facilities from the platform.

WiseCORP shall calculate demand and generation forecasts.

WiseCORP will facilitate the participation of companies in demand-response pro-
grammes.

WiseCORP shall allow its users to set constraints to the remote control of the smart
appliances.

Users of the platform (companies, municipalities, etc.) will explicitly be informed
(upon registration) about the data required and how it will be managed.

End-users of the platform (organisations, municipalities, etc.) will grant permissions
to the platform to access and operate with their data.

WiseCORP app should provide information on energy production and storage equip-
ment status and their maintenance details.

WiseCORP app should offer access to historical data of consumption, production of
the facilities and KPIs of different management strategies in them.

WiseCORP app could include a map with all the facilities and the relevant assets for
better visualization to facilitate the managers/users.

WiseCORP app shall provide visualization of the energy transferred to and from the
EV fleet of the company, if it exists and uses its infrastructure as charging station.

Type

Functional and data
requirements

The scope of the
product

The scope of the
product

The scope of the
product

Operational require-
ments

Legal requirements

Legal requirements

Functional and data
requirements

Functional and data
requirements

Operational require-
ments

Functional and data
requirements

The complete set of requirements and their priority will be refined in next stages of the project, especially in

the WP7 activity, with inputs from demonstrators and from the development of the applications, thus some

requirements will be enhanced, discarded or adapted.

5.9 WISEEVP

5.9.1 Overview
WiseEVP is the WiseGRID technological solution for

e vehicle-sharing companies or EV fleet managers and

e EVinfrastructure operators

in order to optimize the activities related with smart charging and discharging of the EVs including V2G (ve-

hicle to grid, energy injection in the distribution network) and V2H (vehicle to home, energy injection in the
household electric installation).

The management of the EVSEs charging and discharging processes will meet the following objectives:

e Reduce the EV charging energy bill.

e Follow flexibility requests from DSO to help the electric distribution network operation in exchange
for an economic consideration.

e Follow flexibility requests to increase injection of RES production reducing curtailment in exchange
for an economic consideration.

e Contribute in the household energy management system with the main objectives of reducing the
energy bill and maximize local RES production.
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All the aforementioned objectives will be subordinated to the EV user preferences: desired state of charge
(SoC) at the time of unplugging the EV.

Figure 25 — WiseEVP

5.9.2 Detailed requirements
All partners of WiseGRID project have participated —in parallel to the use cases definition —in the elaboration
of the requirements list for the WiseEVP solution.

The list of requirements covers different aspects around the development and deployment of the tool. A
short summary of those includes:

e EV fleet/infrastructure management
o EV usage schedule
o Monitor deviations from schedule
o EV & EVSE maintenance
o EV & EVSE booking
e Interface with charging point
o EV status information (SoC)
o Charging process information (type, mode)
o Charging process commands (start/stop, schedule)
o Interface with grid (V2G)
o Link to WG FastV2G
o Interface with other WiseGRID products

o WG Cockpit to provide flexibility products linked to regulation areas to help the distribution
networks operation.

o WiseHOME to offer V2H and smart charging capabilities to be included in the household en-
ergy management.

e WiseEVP expected features
o Manage the EVSE and EV fleet monitoring database
o Manage EV user authentication in EVSE network

o Manage the charging session booking
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Manage the EVSE network model configuration

Forecast EV load
Estimate EV flexibility per regulation area
Calculate the reference charging load profile

Execute periodically the charging session schedule process (CSSP)

Execute the charging session reschedule process (CSRP) to follow grid requests or to maxim-

ise RES integration.

An overview of all requirements for the WiseEVP requirements provided by the consortium can be found in

Table 12.

Requirement

ID

EVP_001

EVP_002

EVP_003

EVP_004

EVP_005

EVP_006

EVP_007

EVP_008

EVP_010

EVP_014

EVP_015

EVP_017

EVP_018

EVP_019

EVP_020

EVP_021

EVP_022

Table 12 — WiseEVP requirements

Description

Different models of EV's should easily be integrated in WiseEVP.

Charging speed of charging station can be manually set.

WiseEVP must provide API's to allow integration in other fleet management tools.

WiseEVP collects data from vehicles and charging stations on one platform.

Different models of charging stations should easily be integrated in WiseEVP.

WiseEVP should provide basic fleet management functionalities: maintenance, docu-
ments administration, damage reporting, etc.

WiseEVP should have a simple mechanism to link the availability / calendar of each
car to the charging control engine.

WiseEVP should perhaps also include access to a buffer of energy, such as a collec-
tion of standalone fixed batteries.

WiseEVP will receive the state of the distribution network from the WiseGRID Cock-
pit.
WiseEVP will receive the DSO flexibility needs through the WiseGRID Cockpit.

WiseEVP will calculate the aggregated flexibility capabilities of the EVSEs under its
management.

WiseEVP will reschedule the EVSE charging sessions to meet DSO needs.

WiseEVP will allow EVSE booking.

WiseEVP will establish a two way communication with DSOs.

WiseEVP should have a link to energy markets (energy exchange, balancing and an-
cillary services markets).

The platform will share data in order to provide information to the demand forecast-
ing module.

WiseEVP could merge data from owned EVSE and from publicly available EVSE.
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Type
Functional and data
requirements

Usability and human-
ity requirements

Functional and data
requirements

The scope of the
product

The scope of the
product

Usability and human-
ity requirements

Usability and human-
ity requirements

Operational require-
ments

Functional and data
requirements

The scope of the
product

The scope of the
product

The scope of the
product

The scope of the
product

The scope of the
product

Functional and data
requirements

Functional and data
requirements

The scope of the
product
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EVP_024

EVP_025

EVP_026

EVP_027

EVP_028

EVP_029

EVP_031

EVP_032

EVP_033

EVP_034

EVP_035

EVP_036

EVP_037

EVP_038

EVP_040

EVP_041

EVP_042

EVP_043

EVP_044

EVP_045

EVP_046

EVP_047

EVP_048

N
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Requirement

Description

EVSE unique identifier

Smart card or unique digital token per user

The users have to provide their personal data, EV data and preferences in the con-
text of EV.

Clear identification of the EVSE on its casing

The end-user should be registered and authorised in order to charge and/or book an
EV in the system.

List of available charging stations with booking possibilities

EV status available (SoC)

Notification of near charging stations

WiseEVP should perform and make use of grouping of EVSE in regulation areas.

It must facilitate the management of EV fleet of industries/companies, etc.

WiseEVP should support the end-user’s ability to choose the preferable type of EV
charging (among the ones described in HL-UC 3).

WiseEVP must provide real or near real-time monitoring of the EVSE equipment (and
the EV fleet) to the EVSE manager (and EV fleet manager).

Anonymising charging data to assure data privacy in case of private EVs.

In case of EV fleets, WiseEVP shall provide to the EV fleet manager (owner) infor-
mation on the EVs usage and position.

WiseEVP shall provide historical consumption and charging session data from each
EVSE.

WiseEVP should contain a pricing mechanism for rewarding the performed balanc-
ing.

WiseEVP should provide information about the energy price curves to the users.

WiseEVP communicates with charging stations through open smart charging proto-
col of the Open Charge Alliance (OSCP).

The status of EVSE can be changed easily from public, private, out-of-order, etc. by
the manager, or by the EVSE itself.

WiseEVP gathers data from EVs (location, SoC, status of the car, etc.) via API.

The EVSE operator or the fleet manager has an updated list of known users (for au-
thentication process).

The EV user has a valid account in the WiseEVP for the authentication process.

The EV user only will provide flexibility to the system allowing the system to module
his charging session if he wants (charging types 2 and 3). If not, his car will be
charged asap (charging type 1).
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Type

Functional and data
requirements

Functional and data
requirements

Usability and human-
ity requirements

Usability and human-
ity requirements

Usability and human-
ity requirements

Operational require-
ments

Functional and data
requirements

Usability and human-
ity requirements

Operational require-
ments

The scope of the
product

Functional and data
requirements

Functional and data
requirements

Legal requirements

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

Functional and data
requirements

The scope of the
product

The scope of the
product

Users of the product
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Description

T
ID L
EVP_049 The EVSE Operator or the EV Fleet manager will be able to configure the EVSE net- The scope of the
work through the WiseEVP (EVSE location, number of sockets, maximum and mini- roZuct
mum power, etc.). P
EVP_050 WiseEVP will calculate the EV load forecasting per regulation area and/or for the The scope of the
whole system. product
EVP_051 WiseEVP will calculate the reference load profile per regulation area. The scope of the
product
EVP_052 WiseEVP will schedule the type 2-3 charging sessions of the EVSE network following The scope of the
an economic criterion if no other grid or RES requests are triggered. product
EVP_053 The EVSE Operator needs to know the regulation areas division based on coordi- .
L . . Functional and data
nates or based on network topology (this information may be retrieved from the .
. requirements
DSO outside the system).
EVP_054 Before starting with the charging session schedule processes, the data collection !
. - Functional and data
from EVSE should be performed to have historical data and to know the status of the ]
requirements
EVSEs.
EVP_055 WiseEVP will modulate the power output of his EVSE network to help the DSO with The scope of the
the grid operation. work
EVP_056 WiseEVP will modulate the power output of his EVSE network to maximize the RES
. . . e The scope of the
integration answering the flexibility requests performed by the RESCOs or Aggrega- roduct
tors through the WG StaaS/VPP. P
EVP_057 WiseEVP allows setting a pricing model for booking an EVSE: reservation cost, can- Functional and data
cellation cost, extending booking cost, etc. requirements
EVP_058 WiseEVP has a console at an EVSE or a hub of EVSEs. Functional and data
requirements
EVP_060 WiseEVP should allow grouping EVSEs in one hub, sharing the same location. Functional and data

requirements

The complete set of requirements and their priority will be refined in next stages of the project, especially in
the WP9 activity, with inputs from demonstrators and from the development of the applications, thus some
requirements will be enhanced, discarded or adapted.

5.10 WISEGRID FASTV2G

5.10.1 Overview
WiseGRID FastV2G is the EV charging station solution within WiseGRID making possible to use EV as dynamic
distributed storage devices, feeding electricity stored in their batteries back into the system when needed
(fast V2G supply). This feature brings up a number of possibilities that may be beneficial not only for the EV
owners but for other actors of the energy field:

e By taking advantage of V2G, fleet managers and domestic EV owners can use their vehicles also as a
battery, giving them the flexibility needed to shift their demand from the supplier, reduce peak
power demand and minimize costs.

e In a scenario of increasing share of EVs, EVSE managers can, on one hand, take advantage of this
flexibility for developing smarter charging strategies and optimize costs and, on the other hand, pro-
vide ancillary services to other actors such as the DSO and the BRP (for instance, supporting voltage
control or balancing the demand in the system).
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Figure 26 — WiseGRID FastV2G

5.10.2 Detailed requirements
All partners of WiseGRID project have participated —in parallel to the use cases definition —in the elaboration
of the requirements list for the WiseGRID FastV2G solution.

The list of requirements covers different aspects around the development and deployment of the tool. A
short summary of those includes:

e Prerequisites

o Available infrastructure to support deployment of WiseGRID FastV2G

e Expected features

o Vehicle to grid energy transfer

o Supported charging modes
o Interaction with the user

An overview of all requirements for the WiseGRID FastV2G requirements provided by the consortium can be

found in Table 13.

Table 13 — WiseGRID FastV2G requirements

Requirement Description Type
ID
FVG_001 WG FastV2G should be able to inject energy in the distribution network in a con-
trolled manner (bidirectional power flow (from EV to Grid), depending on the capa- The scope of the
bilities of the EV). product
FVG_002 The user should be able to introduce his/her charging preferences through WG Functional and data
FastV2G (SoC objective, time limit, price, etc.). requirements
FVG_003 WG FastV2G should be able to perform a fast charging in less than 30 minutes. The scope of the
product
FVG_004 WG FastV2G should be able to perform Mode 3 charging (slow charging) following a The scope of the
charging pattern received from the WiseEVP. product
FVG_005 WG FastV2G will have two different connectors: Chademo and Combo connectors. The scope of the
product
FVG_006 WG FastV2G should be able to authenticate users. The scope of the
product
FVG_007 The characteristics of the grid need to allow implementation of the charging sta- Operational require-
tions. ments
FVG_008 The users should be matched to predefined templates based on DSO needs through Functional and data

WG FastV2G.

requirements
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Requirement Description Type
ID
FVG_009 WG FastV2G should be able to manage and monitor the consumption of electric en- Functional and data
ergy. requirements
FVG_011 EVSE to provide info to the user about charging capabilities (power output) and Usability and human-
about optimizing the energy usage and reduction CO; footprint of the EV. ity requirements
FVG_012 EV charging constraints Functional and data
requirements
FVG_013 EVSE capable of communicating status (free, reserved, in use, out of order), as well Operational require-
to user as to WG IOP. ments
FVG_014 EV minimum desired SoC at the end of the process is well known Functional and data

requirements

FVG_015 Identification method available on EVSE for users (smart card reader or smartphone The scope of the
/web-app, etc.) product
FVG_016 The EVSEs installed in a home environment will participate in the house energy man-
agement process modulating the power consumption and even injecting power to The scope of the
the household electric installation (V2H). product
FVG_017 Home EVSEs will be able to calculate its V2H and smart charging capabilities. The scope of the
product

The complete set of requirements and their priority will be refined in next stages of the project, especially in
the WP8 activity, with inputs from demonstrators and from the development of the applications, thus some
requirements will be enhanced, discarded or adapted.

6 USE CASES

A first step towards achieving the project objectives is to define several Use Cases each one describing a
distinctive operational situation expected to occur within the future distribution grid that is fundamentally
different from the status quo due to integration of new types of resources.

Within WP2 of WiseGRID, the process of UC identification and definition has been performed following an
analytical approach: starting from the project objectives, seven High-Level Use Cases are defined, each one
considering the needs of the end-users and of the energy infrastructure in the presence of high penetration
of RES, DR programs, energy storage and EVs:

e HL-UC 1: Distributed RES integration in the grid

Large-scale integration of intermittent decentralized RES, providing services to the grid (increased
stability and security), while minimizing RES curtailment.

e HL-UC 2: Decentralized grid control automation

Intelligent distributed control facilitating the tasks of the Distribution System Operator (DSO) in en-
suring the smooth and uninterrupted operation of the distribution grid (fault detection, self-healing,
etc.)

e HL-UC 3: e-mobility integration in the grid with V2G

Integration of e-mobility and electric transport systems into the network with implementation of
V2G technology, in order to provide services to the grid.

e HL-UC 4: Battery storage integration at substation and prosumer level

Integration of storage systems for providing flexibility to the grid and auxiliary power supply.
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e HL-UC5: Cogeneration integration in public buildings/housing

Integration of cogeneration in public buildings or collective housing and provision of services to the
grid by exploiting the thermal storage capabilities.

e HL-UC 6: VPP technical and economic feasibility

Technical and economic feasibility of the aggregated management of distributed resources through
the Virtual Power Plant (VPP) concept, in order to exploit the flexibility capabilities offered by the
VPP.

e HL-UC 7: Citizens empowerment in energy market and reduction of energy poverty

Participation of prosumers in energy management schemes for reducing energy costs and achieving
improved market integration.

Figure 27 presents the mapping of the HL-UCs to the project objectives and the relevant WG tools per HL-
ucC.
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Figure 27 — HL-UCs mapping to project objectives and WiseGRID tools

These HL-UCs are further analysed through separate PUCs and SUCs, thus achieving detailed descriptions of
the interactions among the various actors down to the level of systems and devices. For each PUC and SUC,
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the Full Templates appearing in ANNEX C and ANNEX D (sections 14 and 15, respectively) are created. These
contain all useful information that defines each UC. The relevant fields are as follows:

1. Use Case ID: indicates the ID and the name of the UC.

2. Cluster: includes the target(s) to which the UC contributes according to the mapping appearing in
Figure 27.

3. Classification: the type of the UC (PUC or SUC).

Description: contains a description of the UC.

5. Actors involved: the actors involved in the specific UC are included and separated into two
categories: main actors take a leading role within the UC, while contributing actors have a secondary
role.

6. Triggering event: describes what sets off (triggers) the UC. Note that some UCs may run periodically.

7. Pre-condition: describes the necessary conditions that should be true prior to the initiation of the UC
in order for the UC execution to begin.

8. WiseGRID systems involved: these are distinguished into two categories: the main WG tool is the one
undertaking the basic functionalities within each UC; the auxiliary WG tool plays a secondary role
and assists in the implementation of the specific UC.

9. Post-condition: describes the status of the system under study after the UC finalization.

10. Typical steps: describes the course of events (steps) occurring sequentially under normal conditions
in the framework of the specific UC.

a. StepNo.: 1,2, 3, etc.

b. Event: event name.

c. Description of process/Activity: interactions between actors or processes performed by a
single actor in the framework of the specific UC.

d. Info. exchanged: information exchanged among the involved actors.

e. Actor(s) producing the information.

f.  Actor(s) receiving the information.

11. Exception path: describes the course of events (steps) occurring sequentially under abnormal
conditions in the framework of the specific UC (alternative, error management, backup scenario).
There might be none, one or more than one exception paths.

12. Main responsible partner(s) (Author): the author of the UC.

13. Contributing partner(s): includes the partners that should be involved in the implementation of the
UC including also pilot sites in which the UC will be demonstrated.

14. Priority: the priority of the UC with respect to the project. This can be low, medium or high and
depends on the alignment of each UC to the project objectives.

s

6.1 HL-UC 1 DISTRIBUTED RES INTEGRATION IN THE GRID
The HL-UC 1 entitled “Distributed RES integration in the grid”, aims to handle and demonstrate the network
operation with the largest possible penetration of intermittent decentralized RES. One of the goals is to show
the services that will render the grid operation stable and secure under these circumstances, while avoiding
RES curtailment. WiseGRID solutions to be mapped within cases from HL-UC 1 are: WG IOP, WG Cockpit,
WiseCORP, WiseCOOP, WiseHOME, WG STaaS/VPP and WG RESCO.

This HL-UC mainly describes the actions of RESCOs where different triggering events would be in place focus-
ing on RES integration. The main objectives of HL-UC 1 are related to identifying solutions to accommodate
an increasing amount of RES production, while advanced methodologies and tools will be available to the
DSOs, to enhance the control, management, automation and maintenance of the grid, reducing losses and
providing more stable and secure energy networks.

HL-UC 1 is based on PUCs and subsequent SUCs presenting possible cases that could facilitate a larger RES
connection to the grid and operation, from various perspectives like: network monitoring; strategies to avoid
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RES curtailment; voltage support and congestion management available from RES; grid planning analysis; and
promoting RES via RESCO companies.

The Use Cases are further analysed (in more depth) by defining suitable SUCs that are presenting triggering
events and subsequent steps for dedicated solutions. The HL-UC is a large and comprehensive set of tools
providing possible applications that would help the RES integration within the distribution grid.

6.2 HL-UC 2 DECENTRALIZED GRID CONTROL AUTOMATION

Within HL-UC 2, focus is placed on the functionalities pertaining to the control of the distribution grid with a
view to address the challenges faced by the Distribution System Operator (DSO) in operating and managing
the distribution grid in a reliable and economic manner under normal and abnormal conditions in the pres-
ence of new types of resources (variable generation, controllable loads, microgrids, etc.). More specifically,
fault-detection, self-reconfiguration and self-healing are fundamental operations, which the DSO is expected
to be able to offer in a decentralized manner. Accomplishing these goals requires: continuous monitoring of
the prevailing conditions in the MV/LV distribution network, in order to determine the status of the grid and
detect faults (HL-UC 2_PUC_1); identification of the operating state of the distribution network (HL-UC
2 _PUC_2); and optimal real-time grid control for taking the necessary preventive actions (direct and indirect
control, adjustments in the network topology including islanding of the local grid) (HL-UC 2_PUC_3).

To this end, an appropriate tool — WG Cockpit — is employed in order to facilitate the tasks of DSOs and
microgrids Operators in monitoring, controlling and managing the grid under their responsibility as well as
the decision-making process regarding the optimal operation of the distribution grid. Through the communi-
cation of WG Cockpit with the other components of the distribution grid, enabled by WG IOP, advanced
methodologies are made available to the DSOs, thus allowing to achieve smooth integration of heterogene-
ous and distributed energy resources and to operate their grid in a robust way.

6.3 HL-UC 3 E-MOBILITY INTEGRATION IN THE GRID WITH V2G

One of the main objectives of the WiseGRID project is the smooth integration of (battery) EV and its charging
infrastructure, referred to as EVSE or “electric supply equipment”, in the local electric grid. The EVSE and the
charging session it performs will be managed by the tool WiseEVP. To achieve this, WiseEVP takes into ac-
count the user needs and the local electricity grid requests. WiseEVP will adjust the profile of the charging
sessions as required, and create in this way flexibility to the operation of the distribution network, within the
limits set by end-user requests. This flexibility provided and managed by WiseEVP, helps to maximise the
local RES integration by avoid curtailment of RES production and even letting the charging process participate
in the household energy management processes (V2H) through the WiseHOME.

These processes will be supported by the WiseGRID FastV2G charging station, which will be developed within
the project. FastV2G is managed by WiseEVP to the full extent and will enable load shifting and even supply-
ing power to the grid (vehicle to grid, V2G).

The basis of these functionalities is a reliable and intends network monitoring that gathers data from the
EVSEs and the EVs, making use of the WG IOP communication modules. In the end, smart managing of the
network of EVSEs will provide extra network services while respecting the EV end-user preferences, which
always have the highest priority in the scheduling of the charging sessions.

6.4 HL-UC 4 BATTERY STORAGE INTEGRATION AT SUBSTATION AND PROSUMER LEVEL
This HL-UC addresses energy storage systems’ integration at different levels. On a prosumer level, storage
units can increase self-consumption and self-sufficiency making the prosumer less dependent on utilities and
energy prices. Moreover, energy cost can be reduced by applying time-of-use management, e.g. charging the
storage unit when energy prices are low and discharging when energy prices are high. Last but not least, peak
shaving is also achieved, since prices also depend on the highest peak power. In each of those cases, the
storage unit provides power according to either a signal received through a sensor respectively a smart meter
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which reflects the current residual load, or according to price signals resulting from variable rate energy tar-
iffs or energy market data. The monitoring and configuration of the storage units at prosumer level will be
mainly supported by the WiseHOME and WiseCORP tools.

On an aggregator level, storage units provide services that are important for the smooth operation of the
network, such as frequency control, reactive power and voltage control as well as DR. In order to provide
such services, efficient batteries dispatch management as well as market scheduling need to be implemented
on the level of an aggregator or VPP. As a basis for the market participation, storage units in the VPP are
constantly monitored. The collected data serve as the input for intelligent algorithms that calculate the opti-
mal dispatch for a set of storage units which will be providing services to the market. In that context, the
combination of applications/services in a single storage unit is of interest as well. The operation of the storage
units is triggered by means of command signals that are sent via defined communication channels. The most
important tool for data collection, market scheduling and storage unit management will be WG STaaS.

HL-UC 4 mainly contributes to the deployment, integration and demonstration of energy storage systems in
the distribution grid. Furthermore, techniques for a smarter distribution grid as well as innovative and ad-
vanced demand-response mechanisms are tackled.

This HL-UC is strongly linked to HL-UC 6, since storage units are aggregated and managed via a VPP. Since EVs
can be used as storage units on both prosumer and aggregator level, this HL-UC is to some extent linked to
HL-UC 3.

6.5 HL-UC5 COGENERATION INTEGRATION IN PUBLIC BUILDINGS/HOUSING
HL-UC 5 refers to the integration of cogeneration in households, commercial and industrial buildings and the
use of the HVAC systems in such buildings, in order to exploit the synergies between the thermal and elec-
trical needs of the buildings. The management of the available thermal potential of the buildings allows using
them as a form of thermal storage in order to take advantage of their flexibility and contribute to the smooth
operation of the distribution grid.

Achieving this goal requires modules for thermal monitoring (HL-UC 5_PUC_1) as well as for managing and
controlling the devices that are part of the building’s ecosystem (HL-UC 5_PUC_2). Maintaining an optimal
level of services offered to the occupants of the buildings, requires models for simulating the thermal behav-
ior of households and buildings in general, taking also into account the usage and occupancy patterns (HL-
UC 5_PUC_3). Since the ultimate goal is to integrate the flexibility on the part of the thermal needs of build-
ings into the operation of the distribution grid, the optimal operation of the cogeneration and HVAC systems
is also considered (HL-UC 5_PUC_4).

The WG tool appropriate for handling the aforementioned transactions is WiseCORP. This tool facilitates the
handling of data pertaining to the energy management of the facilities under its supervision and also offers
functionalities for optimizing the use of energy and promoting the application of energy management
schemes that enable services to be offered to the distribution grid.

6.6 HL-UC 6 VPP TECHNICAL AND ECONOMIC FEASIBILITY
The Virtual Power Plant (VPP) represents a basic component of Active Distribution Network. VPP specifically
is a system that integrates many resources, such as: Distributed Generation Units, energy storage systems
and flexible/controllable loads with the aim to provide security of supply in a reliable way. The inclusion of
VPPs in the energy grid becomes necessary due mainly to the increased needs for flexibility and its manage-
ment in a context where the penetration of Renewable Energy Resources is growing. In fact, in case of exces-
sive generation, the curtailment of Renewable Energy Resources can be avoided by taking advantage of the
flexibility of the Virtual Power Plant, which comes from demand-responsive loads and storage technologies.

The VPP also represents an intermediary between the Distributed Energy Resources owners and the Energy
wholesale market. The capacity of these heterogeneous resources can be aggregated and the energy surplus
can be sold to the energy market. The VPP can participate in the day-ahead and intraday market for selling
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energy and in the ancillary services market to offer ancillary services. The VPP can otherwise decide to store
the surplus for future use. Additionally, it is possible to use DR mechanisms to suitably shift the consumption
of VPP members. In this framework the PUCs identified are about: VPP monitoring and management, in order
to monitor the VPP resources and provide forecasting for defining the optimal strategy for managing the VPP
(HL-UC 6_PUC_1); VPP market participation, in order to support the VPP in participating in the energy and
ancillary services market (HL-UC 6_PUC_2); VPP real-time control, in order to provide a real-time control of
the VPP (HL-UC 6_PUC_3) and VPP RES promotion and prosumer relationship management, in order to sup-
port the VPP in the relationship with energy consumers/prosumers, involving them in DR campaign and RES
purchasing (HL-UC 6_PUC_4).

6.7 HL-UC 7 CITIZENS EMPOWERMENT IN ENERGY MARKET AND REDUCTION OF ENERGY
POVERTY

The High Level Use Case 7 (entitled “Citizens Empowerment in Energy Market and Reduction of Energy Pov-
erty”) aims to bring the energy prosumers — residential and tertiary — closer to the energy markets in order
to reduce their energy costs and improve market integration. DR is a critical tool in this endeavour, since it
enables consumers to monetise their flexibility of energy consumption and production. Other enablers that
help reduce energy poverty include self-consumption and net metering. The present HL-UC lays down the
required processes and tools that can materialise these enablers through three distinct ICT tools for the three
main actors involved downstream from the DR requestor, namely the residential prosumer, the tertiary build-
ing facility manager and the DR campaign coordinator (aggregator or supplier).

Energy management of tertiary buildings — and especially participation in DR campaigns — can bring signifi-
cant financial benefits for the Facility Manager as well as environmental benefits. Support from ICT tools
(WiseCORP) is necessary to optimise this process. “HL-UC 7_PUC_1_Dynamic management of demand side
assets in tertiary sector” outlines the necessary functionalities and processes.

One of the main actors in the DR value chain is the Cooperative or the Retailer, the actor who manages end-
to-end the DR campaigns, from design and participant recruitment to execution and reconciliation. “HL-UC
7 _PUC_2 Dynamic aggregation of demand side assets and active participation into energy market” encap-
sulates the necessary ICT tool functionalities (WiseCOOP) to facilitate the process.

The necessary ICT tools (WiseHOME) to enable residential energy consumers to manage and optimise their
electricity consumption as well as participate in DR campaigns of the Supplier or the Aggregator are described
in “HL-UC 7_PUC_3_Clients engagement for active market participation”.

7 SCENARIOS

Based on the UCs, four scenarios are defined, each one contributing to the project objectives. Apart from the
scenario description, in this section the following information per scenario is presented: the actors involved,
the WG tools employed, the relevant UCs per scenario, as well as the pilot sites for testing each scenario.
Furthermore, each scenario is supported by at least two relevant HL-UCs according to the mapping appearing
in Figure 27. The aforementioned diagram presents the relation of each HL-UC to at least one of the project
objectives, which has been produced as a refined version of the relevant diagram appearing in the WiseGRID
Description of Action after the laborious interactions among the project partners.

7.1 INNOVATIVE AND ADVANCED DEMAND-RESPONSE MECHANISMS

7.1.1 Scenario Description
The WiseGRID framework addresses the “structural inertia” of existing DR programmes by introducing more
active elements combined with the necessary control and distributed coordination mechanisms. DR will be
holistic, in the sense that they should cooperatively address all types of DERs (local generation, storage along
with consumption and on-site EVs) and also in conjunction with local prosumer related and environmental
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parameters underlying the operation and affecting the flexibility and performance of these loads. Special
emphasis will be given to the enhancement of user acceptance of DR mechanisms. On the technical side this
will be achieved by introducing human comfort considerations in all related optimizations in order to pre-
serve user preferences and comfort settings at all time, making DR a less (possibly even non-) intrusive prop-
osition for the average citizen and eliminating main critical barriers. To this end, accurate, realistic and robust
consumer profiles and comfort-aware DER flexibility models will be defined and utilized to facilitate the suc-
cessful wide scale application of DR.

DR campaigns, as considered within the project, will be triggered targeting different objectives, depending
on the context:

e Fostering in-home self-consumption and minimizing economic and environmental impact;

e Fostering self-consumption and minimizing economic and environmental impact among an aggre-
gated group (e.g. cooperative) of prosumers;

e Offering ancillary services (e.g. peak shaving) to other actors of the smart grid.

The loads to be modelled need to have an appropriate capacity to provide demand flexibility; hence Wise-
GRID will focus on HVAC devices as the most appropriate and favourable with respect to automated DR ca-
pacity. Other loads — that do not contribute to occupant comfort — will also be utilised in order to maximise
self-consumption at the building or group level. In addition, the project will also investigate the role that
domestic batteries and EVs play in the modulation of the demand flexibility. Innovative and well proven
learning techniques will be utilized to improve model accuracy taking into account information related to
events from user behaviour and respective comfort preferences, towards defining robust and dynamic de-
mand profiles. The latter will lead to the delivery of context-aware load flexibility profiles, reflecting real-time
demand flexibility as a function of multiple parameters, such as time, device operational characteristics, en-
vironmental context/ conditions, energy costs and comfort preferences.

These models will further support the aggregator to implement more accurate incentive and price-based DR
strategies, towards the exploitation of demand flexibility on different business scenarios. Prices will most
likely be quantised depending on the source of electricity (e.g. own generation, generation within substation
are, generation within cooperative, energy purchased in wholesale market) in order to provide citizens a
simple and easy-to-grasp metric which encapsulates more than pure cost of electricity, but include environ-
mental aspects as well. Aggregators and suppliers will gain access to an innovative DR framework that will
allow for demand portfolio optimization by achieving high response reliability levels for the provision of ser-
vices to grid and market operators during peak load events or other instability incidents.

During the WiseGRID pilot demonstrations, the entire end-to-end information flow required to support suc-
cessful explicit & implicit DR campaigns will be showcased, including interfaces for all involved users (citizens,
facility managers and aggregators/suppliers) to stimulate their involvement and provide easy-to-use and in-
formative insights on building/system operations. For explicit DR, appropriate signals will be generated by
the grid operator to indicate problems that can be resolved through demand modulation and sent to the
aggregator, who will activate (automatically or via the manual intervention of users) the necessary loads at
tertiary building premises to respond to the grid contingency. For implicit DR, on the other hand, the supplier
will send the appropriate price signal to the energy consumers so that they can adapt their demand based
on the actual market dynamics. Implicit DR will be tested in residential and tertiary buildings, while explicit
DR will be showcased only in tertiary buildings which are typically better equipped with automation and
remote control capabilities. As a result, Automated Demand Response (ADR) mechanisms will be developed
and tested, where tertiary pilot buildings provide the necessary load controllability from the BMS level. In
residential buildings, automation will be investigated based on the availability of remotely controllable loads
through the internet. Manual DR schemes will be extensively tested in both building typologies, as they seem
to involve acceptance barriers from prosumers and facility managers.
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7.1.2 Actors and technologies involved
Actors

e Prosumer

e Facility Manager
e ESCO

e RESCO

e Aggregator

e Supplier

e Consumer

e Sensor

e Load Controller
e Forecast Provider
e Smart Meter

e Market Operator
e EVSE Operator

e VPP Operator

e Battery Operator

e DSO

e TSO

e BRP

e BMS
WiseGRID tools

Within the WiseGRID project, different solutions will be developed implementing the aspects previously de-
scribed and targeting the particularities of different groups of users:

e WiseCORP, targeting businesses, industries, ESCOs and public facilities consumers and prosumers;

e WiseCOOP, targeting energy retailers, aggregators, local communities and cooperatives of consum-
ers and prosumers;

e WiseHOME, targeting individual domestic consumers and prosumers.

A direct link from WiseCORP will also be established toward the STaaS/VPP tool, which includes all the func-
tionalities required for aggregators to manage and operate explicit DR campaigns.

7.1.3 UC identification
PUCs

e HL-UC6_PUC_1 VPP monitoring and management

e HL-UC6_PUC_2 VPP market participation

e HL-UC6_PUC_3_VPP real-time control

e HL-UC6_PUC_4_VPP users relationship management
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HL-UC 7_PUC_1_Dynamic management of demand side assets in tertiary sector

HL-UC 7_PUC_2_Dynamic aggregation of demand side assets and active participation into energy
market

HL-UC 7_PUC_3_Clients engagement for active market participation

HL-UC 6_SUC_1.1_Resource metering

HL-UC 6_SUC_1.2_VPP RES forecast

HL-UC 6_SUC_1.3_VPP flexibility forecast

HL-UC 6_SUC_1.4_Strategies definition

HL-UC 6_SUC_2.1 VPP market participation and bid calculation

HL-UC 6_SUC_2.2 VPP ancillary market participation and bid calculation
HL-UC 6_SUC_2.3 VPP unit scheduling

HL-UC 6_SUC_3.1_Real-time flexibility calculation

HL-UC 6_SUC_3.2_ VPP implementation of ancillary services

HL-UC 6_SUC_3.3 Real-time decision making

HL-UC 6_SUC_4.1_Manage contractual issues

HL-UC 6_SUC_4.2 Define and manage member compensation

HL-UC 6_SUC_4.3_DSM and DR mechanisms

HL-UC 7_SUC_1.1 Monitor energy demand

HL-UC 7_SUC_1.2_Enriched information visualization

HL-UC 7_SUC_1.3_Integration with DR mechanisms

HL-UC 7_SUC_1.4_Net metering & self-consumption

HL-UC 7_SUC_1.5_Energy cost management for large infrastructures

HL-UC 7_SUC_2.1_Enriched information visualization

HL-UC 7_SUC_2.2_Portfolio profiling & analytics

HL-UC 7_SUC_2.3_Portfolio demand forecasting for wholesale energy trading
HL-UC 7_SUC_2.4_Billing services

HL-UC 7_SUC_2.5_Energy cost management and optimization

HL-UC 7_SUC_2.6_Automated DSM strategies activation through direct load control
HL-UC 7_SUC_2.7_Manual DSM strategies activation

HL-UC 7_SUC_3.1_Enriched information visualization for energy monitoring
HL-UC 7_SUC_3.2_Social network collaboration and comparison with similar peers
HL-UC 7_SUC_3.3_Participation in DR programs

HL-UC 7_SUC_3.4_Residential net metering & self-consumption
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Pilot sites
e Crevillent (ENER)
e Flanders (ECO-EID)
e Terni (ASM)
e Mesogia (HEDNO)
e Kythnos (AEA)

7.2 SMARTENING OF THE DISTRIBUTION GRID

7.2.1 Scenario Description
The evolution from Passive to the so-called Active Distribution Networks has resulted in bidirectional power
flows, massive penetration of Distributed Energy Resources, limited amount of controllable resources and
frequent violation of operational constraints of the grid.

The need to deliver electricity to all points of consumption in a seamless and reliable way has remained the
main request for the Transmission System and Distribution Network Operators. In this framework, it has been
necessary to design suitable Energy Management Systems and Distribution Management Systems, in order
to achieve optimal power and voltage/congestion control, updated protection schemes, losses minimization,
improvement of the network reliability, etc. The aforementioned functionalities are significantly improved,
if the system state is monitored with the highest possible accuracy and refresh rate, and the minimum time
latency.

To this direction, the development of new intelligent monitoring equipment, such as smart meters, Phasor
Measurement Units, modern fault detectors as well as the design of new data concentration structures that
operate in a coordinated way with the existing SCADA systems, enable the smooth transition to the Active
Distribution Networks by assisting in their real-time monitoring and situational awareness. Additionally, the
deployment of big data analysis and novel forecasting tools makes it possible to deal with the large amount
of information existing in modern electrical grids and replace missing or erroneous measurements.

One basic component of Active Distribution Networks is the so-called Virtual Power Plant, which represents
a system that integrates a large number of sources, such as Distributed Generation Units, energy storage
systems, and controllable loads with the aim to increase flexibility and provide security of supply. However,
the continuously increasing penetration of Renewable Energy Sources results in increased needs for flexibil-
ity. In case of overgeneration, the curtailment of Renewable Energy Sources can be avoided by taking ad-
vantage of the flexibility of the Virtual Power Plant.

In this framework, the project will also work on enabling the business model of RESCO companies. These
companies can boost the presence of Distributed Energy Sources by investing on installation of domestic
sources on some of its customers’ premises and retailing the energy surplus produced by them.

7.2.2 Actors and technologies involved

Actors
e DSO
e DMS
e GIS
e SCADA
e PDC
e AMI
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e Sensor

e Electronic meter

e Smart meter

e TSO

e EMS

e ESCO

e RESCO

e RES Unit

e Distributed Energy Resource

e Aggregator

e Supplier
e EV
e EVSE

e EVSE Operator

e EVfleet Manager
e Storage Unit

e Battery Operator
e Public authority
e Producer

e Prosumer

e Consumer

e VPP Operator

e VPP Component
e Load Controller

e Forecast Provider
e Market Operator
e ERP

e BRP

e Harbour Operator

WiseGRID tools

Within the WiseGRID project, different solutions will be developed focusing on the functionalities required
by the scenario:

e  WiseGRID Cockpit, a tool for DSOs or microgrid operators in order to control, manage and monitor
their grid improving flexibility, stability and security;
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PUCs

WiseGRID STaaS/VPP (STorage as a Service/Virtual Power Plant), a service by which consumers and
prosumers can easily be aggregated and offer to the market their unused storage capacity and spare
generation;

WiseGRID RESCO (Renewable Energy Service COmpany), a tool enabling the provision of energy to
consumers from renewable energy sources making possible that the serviced household and busi-
nesses do not own and maintain the generation and/or storage equipment.

7.2.3 UC identification

HL-UC 1_PUC_1_Network monitoring

HL-UC 1_PUC_2_ Control strategies for reducing RES curtailment
HL-UC 1_PUC_3_Voltage support and congestion management
HL-UC1_PUC_4_Grid planning analysis

HL-UC 1_PUC_5_Promote RES via RESCO companies

HL-UC 2_PUC_1_ Distribution network real-time monitoring
HL-UC 2_PUC_2_Real-time distribution system awareness
HL-UC 2_PUC_3_Grid control

HL-UC 6_PUC_1_VPP monitoring and management

HL-UC 6_PUC_2_ VPP market participation

HL-UC 6_PUC_3_ VPP real-time control

HL-UC 6_PUC_4_ VPP users relationship management

HL-UC 1_SUC_1.1_Data collection from the RES and critical network sections

HL-UC 1_SUC_1.2_ Forecast of RES production, consumption and of total power flow in critical sec-
tions

HL-UC 1_SUC_1.3_KPI management
HL-UC 1_SUC_1.4_Big data storage analysis

HL-UC 1_SUC_2.1_Reduce RES curtailment by encouraging neighbourhood transactions and real-
time consumption

HL-UC 1_SUC_2.2_Reduce RES curtailment by using grid storage distributed means

HL-UC 1_SUC_2.3 Providing DSO curtailment warnings service to allow RES strategies

HL-UC 1_SUC_2.4 Methods for reducing RES curtailment in island mode

HL-UC 1_SUC_3.1_Provide local U control through P-Q flexibility of RES inverters (centralized)
HL-UC 1_SUC_3.2_Provide local U control through P-Q flexibility of RES inverters (decentralized)
HL-UC 1_SUC_3.3_Improve voltage symmetry between the phases

HL-UC 1_SUC_4.1 EV charge points planning analysis

HL-UC 1_SUC_4.2 Grid storage planning analysis
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e HL-UC1 _SUC_5.1 RESCO asset inventory, control and maintenance
e HL-UC1 SUC_5.2_Monitor domestic RES production

e HL-UC1_SUC_5.3_Monitor domestic clients consumption

e HL-UC1_SUC_5.4_Manage energy selling

e HL-UC1_SUC_5.5_Energy cost management

e HL-UC2_SUC_1.1_Monitoring grid through Unbundled Smart Meters
e HL-UC2_SUC_1.2_Data concentration

e HL-UC2 SUC 1.3 Monitoring power quality in the grid

e HL-UC2_SUC_1.4_Fault detection and identification

e HL-UC2_SUC_1.5_ Asset management

e HL-UC2 SUC 2.1 RES and load forecasting

e HL-UC2 SUC 2.2 Topology processor

e HL-UC2_SUC_2.3_Network observability analysis

e HL-UC2 SUC 2.4 Load flow calculation

e HL-UC2_SUC_2.5 State estimation

e HL-UC2 SUC 2.6 Bad data detection, identification and replacement
e HL-UC2 SUC 3.1 Load control

e HL-UC2_SUC_3.2_DR as a service to the grid

e HL-UC2 SUC 3.3 Optimization algorithm

e HL-UC2 SUC 3.4 Reconfiguration

e HL-UC2_SUC_3.5_lIslanding procedures for the local grid

e HL-UC2_SUC_3.6_Cold ironing

e HL-UC6_SUC_1.1_Resource metering

e HL-UC6 _SUC 1.2 VPP RES forecast

e HL-UC6_SUC 1.3 VPP flexibility forecast

e HL-UC6_SUC_1.4_Strategies definition

e HL-UC6_SUC_2.1_VPP market participation and bid calculation

e HL-UC6_SUC 2.2 VPP ancillary market participation and bid calculation
e HL-UC6_SUC 2.3 VPP unit scheduling

e HL-UC6_SUC_3.1_Real-time flexibility calculation

e HL-UC6_SUC_3.2_VPP implementation of ancillary services

e HL-UC6_SUC 3.3 Real-time decision making

e HL-UC6_SUC 4.1 Manage contractual issues

e HL-UC6_SUC 4.2 Define and manage member compensation

e HL-UC6_SUC_4.3 DSM and DR mechanisms
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Pilot sites

Crevillent (ENER)
Flanders (ECO-EID)
Terni (ASM)
Mesogia (HEDNO)
Kythnos (AEA)

7.3 INTEGRATION OF RENEWABLE ENERGY STORAGE SYSTEMS IN THE NETWORK

7.3.1 Scenario Description
One of the main objectives of the WiseGRID project is the integration of renewable energy storage systems
in the network in order to help the market deployment of energy storage systems, such as batteries, heat
accumulators and even plugged EVs. The latter will allow to manage and balance the network optimally,
responding, thus, better to changes in demand and reducing, at the same time, losses at distribution level.
To achieve this goal, the following actions have been proposed.

Demand curve in current electric systems usually shows off-peak hours with lower consumption (usually at
night) and peak hours during the times of high activity. With a more and more increasing ratio of distributed
RES, whose production is volatile and hardly controllable, imbalance between demand and production be-
comes an important issue that negatively affects the basic objectives of the smart grid: an efficient, economic
and safe supply. Energy storage systems enable new features towards meeting this imbalance, by charging
and discharging the elements according to the deviation between production and demand.

First of all, the Battery Storage Integration at substation and prosumer level is addressed within this scenario.
By deploying energy storage units, RES integration can be optimized and a more efficient distribution system
can be realized. With storage units prosumers can enhance their self-consumption reduce energy costs and
lower environmental impact by applying time-of-use management. Moreover, Energy storage systems can
provide services that are important for a satisfactory operation of the network, such as reactive power sup-
port, load following, back-up service, peak shaving and power quality. In order to provide such services, an
efficient batteries dispatch management as well as a market scheduling needs to be implemented at battery
operator, aggregator or VPP level.

Secondly, the Cogeneration as well as heating storage integration in Public Building Housing is addressed.
Here, thermal inertia of buildings will be exploited by managing building properties together with monitoring
and control devices, such as gas meters, CHP units and HVAC systems. By applying forecasting methods for
thermal needs, the thermal flexibility is estimated.

Specific algorithms will provide real-time set-points to the various devices and via communication interfaces
control signals will be transmitted. HYAC management is completed by implementing an alarm management.
The main priority of the management is the satisfaction of the local needs in a secure and efficient approach.
However, additional monetary gains may be derived by the participation in a VPP or the provision of Ancillary
Services to the distribution network. Therefore, optimisation algorithms that focus on market and business
decisions will be implemented. The management is supported by comfort-based demand flexibility models
that are parameterized by available information (measurements, building properties, meteorological infor-
mation) in order to estimate thermal flexibility and the amount of thermal energy (among others) that can
be shifted.

Last but not least, the e-mobility integration in the grid, along with V2G Integration of e-mobility and electric
transport systems into the network in order to provide services to the grid, such as storage capacity, are part
of this scenario. Here, the data collection process from the EVSEs and the EVs to the various tools builds the
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foundation. By applying different charging options such as charging on user demand, smart charging (V2H)
or smart charging with V2G the EVs, storage capacity can be used in order to cover users' as well as grid’s
needs (also at the same time). In order to provide flexibility to the grid, to maximize the RES integration and
to participate in the house energy management process (V2H), a charging reschedule as well as a participa-
tion in a house energy management system is envisaged. The e-mobility integration is linked to scenario 4.

7.3.2 Actors and technologies involved
Actors

e Storage Unit

e Prosumer

e Consumer

e Producer

e Forecast Provider
e Battery Operator
e Market Information Aggregator
e Market Operator
e Retailer

e DSO

e Aggregator

e VPP Operator

e RESCO
e ESCO
e CHP

e Building Management System (BMS)
e HVAC
e Gas Meter

e Gas Distribution Company

e AMR
e EV
e EVSE

e EV Fleet Manager
e EVSE Operator
e EVuser

e Public Authority

WiseGRID tools

Within the WiseGRID project, different solutions will be developed focusing on the functionalities required
by the scenario:
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WiseGRID STaaS/VPP (STorage as a Service/Virtual Power Plant): a service by which consumers and
prosumers can easily be aggregated and offer to the market their unused storage capacity and spare
generation;

WiseCORP: application for businesses, industries, ESCOs and public facilities consumers and prosum-
ers to become active, smarter energy players. In this scenario the tool can be used for the monitoring
and remote configuration of storage units in order to support self-consumption, time-of-use man-
agement, peak shaving and DR;

WiseHOME: application targeting individual domestic consumers and prosumers to become active
energy players. In this scenario the tool can be used for the monitoring and remote configuration of
storage units in order to support self-consumption, time-of-use management, peak shaving and DR;

WiseCOOP: targeting energy retailers, aggregators, local communities and cooperatives of consum-
ers and prosumers; the tool can be used for configuration purposes or for initiating DR programs in
combination with storage unit;

WiseGRID FastV2G, and EV charging station that will make possible to use EVs as dynamic distributed
storage devices;

WiseEVP (Electric Vehicle Platform), a tool for vehicle-sharing companies and EV fleet managers to
optimize activities related to G2V and V2G.

7.3.3 UC identification

HL-UC 3_PUC_1_EVSE and EV fleet monitoring

HL-UC 3_PUC_2_Interaction of the user with EVSE

HL-UC 3_PUC_3_EV charging management

HL-UC 3_PUC_4_Interaction with the energy infrastructure
HL-UC 4 _PUC_1 Batteries management at prosumer level
HL-UC 4 _PUC_2 Batteries management at aggregator level (grid support)
HL-UC 4_PUC_3_Ancillary services

HL-UC 4_PUC_4_Combination of battery storage systems
HL-UC5_PUC_1_Thermal monitoring

HL-UC5_PUC_2 Cogeneration and HVAC management
HL-UC5_PUC_3_Comfort-based demand flexibility models
HL-UC 5_PUC_4_Cogeneration and HVAC optimisation

HL-UC 3_SUC_1.1_Data collection from EVSE
HL-UC 3_SUC_1.2_Data collection from EVs
HL-UC 3_SUC_2.1_Users' authentication
HL-UC 3_SUC_2.2 Charging session request
HL-UC 3_SUC_2.3 Charging session booking
HL-UC 3_SUC_3.1_EVSE network configuration
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e HL-UC3_SUC_3.2 EV load forecasting

e HL-UC3_SUC_3.3_EV flexibility estimation

e HL-UC3 SUC 3.4 Reference charging load profile calculation
e HL-UC3_SUC_3.5_Charging session schedule

e HL-UC3_SUC 4.1 _Charging reschedule to follow grid requests
e HL-UC3_SUC_4.2_Charging reschedule to maximise RES integration
e HL-UC3 SUC_4.3 EV providing V2H services

e HL-UC4 SUC 1.1 Increase of self-consumption

e HL-UC4_SUC_1.2_Time-of-use management

e HL-UC4 SUC 1.3 Peak shaving

e HL-UC4 SUC 2.1 Batteries dispatch management

e HL-UC4_SUC_2.2_Black start capabilities

e HL-UC4_SUC_2.3_Power management for peak shaving and load harmonization
e HL-UC4 SUC 2.4 Backup power for residential area

e HL-UC4 SUC 3.1 Market scheduling

e HL-UC4 _SUC_3.2_Combination of applications/services in the same storage system
e HL-UC4 SUC_3.3 Batteries automatic dispatch

e HL-UC4 SUC 4.1 Parameter configuration of storage systems
e HL-UC4 SUC 4.2 Priority list of units running

e HL-UCS5_SUC_1.1_Monitoring gas meters

e HL-UC5_SUC_1.2_Monitoring CHP

e HL-UC5_SUC_1.3_Monitoring buildings

e HL-UC5 SUC 2.1 Forecasting thermal needs

e HL-UC5 SUC 2.2 Real-time control set-points

e HL-UC5 SUC 2.3 Control devices

e HL-UC5_SUC_2.4_Alarm management

e HL-UC5_SUC_3.1_Thermal model of households

e HL-UC5 SUC_3.2 Thermal model of building

e HL-UC5 SUC_3.3 Thermal flexibility modeling

e HL-UCS5_SUC_4.1_VPP participation

e HL-UC5_SUC_4.2 Provision of ancillary services

e HL-UC5_SUC_4.3 System optimisation
Pilot sites

e Crevillent (ENER)
e Flanders (ECO-EID)

D2.1 WiseGRID requirements, Use cases and pilot sites analysis 88



[
g\ ——— /ﬁ\/*\
uilsezric

e Terni (ASM)
e Mesogia (HEDNO)

e Kythnos (AEA)

7.4 SMART INTEGRATION OF ELECTRIC MOBILITY SERVICES

7.4.1 Scenario Description
One of the main objectives of the WiseGRID project is to develop the technology needed to guarantee a
smooth integration of the EV and its charging infrastructure in electric networks. Furthermore, WiseGRID
also aspires to use the EVSE to provide flexibility to the distribution network operation and to maximise the
local RES integration avoiding curtailment and even participating in the household energy management pro-
cesses (V2H).

The aforementioned functionalities will be based on a reliable network monitoring to gather data from the
EVSEs and from the EVs through the WG IOP to be used in WiseEVP energy management processes. The data
gathered from EVSEs will be mainly the energy parameters that are provided by a smart meter per socket
(power, current, etc.) and also EVSE status information (out of service, sockets being used, etc.). The infor-
mation gathered from the EVs will be related to their state of charge (SoC) and their charging capabilities.

All the extra functionalities that the EVSEs will provide to the electric network will respect the EV user pref-
erences, meaning that user constraints (e.g. charge required to be completed within a certain time frame)
will be prioritised in the charging sessions scheduling process. In order to maximise the flexibility provided
by the EVSEs, respect the user preferences regarding his charging and enable the operation, the WiseGRID
products will include a set of user functionalities, such us user’s authentication, EVSE booking and charging
session start as EVSEs considering three different types of charging:

e Type 1: Charging on user demand. Once the user plugs the EV and selects the desired final SoC, the
EVSE uses all the available power to charge the EV as soon as possible to the required level.

e Type 2: Smart charging. Once the user plugs the EV and selects the desired final SoC and the time to
disconnect the EV, the EVSE manages a smart charging session lowering and increasing the power
output to follow energy prices, to avoid network congestion, to maximise the RES integration, etc.

e Type 3: Smart charging with V2G. The principle is exactly the same as type 2, but with inclusion of
the possibility of power injection in the electrical network (V2G) coming from the vehicle’s battery.
In this way, enhanced electricity network services can be provided.

The EVSE’s will be managed by the tool WiseEVP, and will decide on the load/output profile of the charging
sessions providing flexibility to the network. For this purpose, some preparatory processes will occur in
WiseEVP using the information and preferences provided by the EV user but also the EVSE and EV monitoring
(EVSE network configuration, EV load forecasting, EV flexibility estimation and reference charging load profile
calculation).

In particular, all the required capabilities will be provided by the WiseGRID FastV2G charging points, which
will be developed within the project and will enable load shifting (following the directives of WiseEVP as
stated above) and supplying power to the grid (V2G).

Finally, WiseEVP will also manage the EVSE network via the charging session schedule process (CSSP) with
the aim to minimize the cost of charging. In addition, the EV charging infrastructure will be able to modulate
its power output to provide flexibility to the grid, to maximise the RES integration and to participate in the
house energy management process (V2H). The WiseEVP will execute the charging session reschedule process
(CSRP) to respond to the flexibility requests from other WiseGRID products.
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Actors

7.4.2 Actors and technologies involved

EV

EVSE

EV Fleet Manager

EVSE Operator

EV user

DSO

Market Operator

RESCO

Aggregator (VPP Operator)

Prosumers

WiseGRID tools

WG IOP

WiseHOME

WiseEVP

WG FastV2G (and other EVSEs)
WG Cockpit

WG STaaS/VPP

7.4.3 UC identification

HL-UC 3_PUC_1_EVSE and EV fleet monitoring

HL-UC 3_PUC_2_Interaction of the user with EVSE

HL-UC 3_PUC_3_EV charging management

HL-UC 3_PUC_4_Interaction with the energy infrastructure

HL-UC 3_SUC_1.1_Data collection from EVSE
HL-UC 3_SUC_1.2 Data collection from EVs
HL-UC 3_SUC_2.1_Users' authentication
HL-UC 3_SUC_2.2_Charging session request
HL-UC 3_SUC_2.3_Charging session booking
HL-UC 3_SUC_3.1_EVSE network configuration
HL-UC 3_SUC_3.2_EV load forecasting

HL-UC 3_SUC_3.3_EV flexibility estimation
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e HL-UC3_SUC_3.4_Reference charging load profile calculation

e HL-UC3_SUC_3.5_Charging session schedule

e HL-UC3 SUC 4.1 Charging reschedule to follow grid requests

e HL-UC3_SUC_4.2_Charging reschedule to maximise RES integration
e HL-UC3 SUC_4.3 EV providing V2H services

Pilot sites
e Crevillent (ENER)
e Flanders (ECO-EID)
e Terni (ASM)
e Mesogia (HEDNO)
e Kythnos (AEA)

8 PILOT SITES

This paragraph is dedicated to the detailed description of the five pilot sites, which serve as real test bed for
the solutions proposed within WiseGRID. More specifically, the pilot site formal analysis comprises an outline
of the current situation in terms of infrastructure as well as services offered to the end-users and applications
that facilitate the management of each pilot site. The different needs of the end-users in each pilot, renders
each one appropriate for testing and demonstrating a variety of UCs as well as for deploying several of the
WiseGRID tools, thus ensuring that the proposed solutions and technologies within WiseGRID can be adapted
to diverse environments, each one with each own peculiarities and comparative advantages. As a last step
of the pilot site formal analysis, a preliminary deployment and demonstration plan is laid out, while potential
barriers (regulatory, social, etc.) and the operational constraints due to the prevalent conditions in each pilot
site are reported. Having in mind but not limited by the current situation, the potential of each pilot site to
implement and test the defined UCs is also identified (Table 14) and reported in the UCs inventory using a
scale 1-5, indicating not only the suitability of each pilot site but also reflecting the vision for the future op-
eration of each pilot site (ANNEX B, section 13).

Table 14 — HL-UCs mapping to pilot sites

Pilot site Crevillent Flanders Terni Mesogia Kythnos

HL-UC

HL-UC 1 4 v 4 4 v
HL-UC 2 4 4 4 v
HL-UC 3 4 v v v v
HL-UC 4 4 v 4 4 v
HL-UC5 4

HL-UC 6 v v

HL-UC 7 v v v
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8.1 CREVILLENT

8.1.1 Pilot site description
Crevillent is a municipality of the Valencian Region, Spain. It is located in the Range of Crevillent in the prov-
ince of Alicante (Bajo Vinalopd region). Crevillent has 28,465 inhabitants (INE2015).

The electric Cooperative Crevillent, subsidiary of the Enercoop Group, was founded in 1925 with the firm
objective to bring power to all households in the village in a fair way while respecting the environment.

From its beginning, the entity promotes a type of energy that respects nature, a feature that has been main-
tained and strengthened during its nine decades of operation, and which has made it one of the most im-
portant energy cooperatives of the country. The entity received from the hands of the Head of State the title
of Exemplary Cooperative in 1970, enjoying from this moment on an outstanding international prestige.

The cooperative was born in a town with great expectations of industrial development, especially in the tex-
tile sector. By that time, Crevillent was a small municipality that lacked the interest of the great electrical
companies, but Enercoop bet on the courage and the entrepreneurial character of its citizens. Over the years,
the manufacturing of carpets reached a great boom, radically changing the tables. This fact significantly stim-
ulated the development of the energy company, which was compensated for its initial effort.

The Cooperative bears the name of "Charitable" because the founders of the Cooperative wished that the
net profits that were obtained in the future would result in social work. They were young industrial engineers
with social concerns. Ideas of renewal and progress were boiling in their minds. The key to success was to
take a product, the electric energy, indispensable for the development of the town, and to distribute it in a
fair and efficient way.

Currently, the Electric Cooperative of Crevillent is a DSO and retailer that provides electricity to 14.315 con-
sumers (13.047 households and 1.268 companies) in low voltage network and 30 consumers in medium volt-
age network (mainly industrial and service sector companies).

The entire energy production of the entity has zero emissions and is working hard to get all the generated
and distributed energy 100% clean. The experience and background has led the company to become one of
the most important cooperatives in Spain having a great international prestige. They have installed and inte-
grated into their grid more than 75,000 PV panels in solar plants and 2,000 modules of PV panels in solar
roofs.

8.1.1.1 Infrastructure

The network of the Crevillent field test is composed of:
e One primary substation (132kV/20kV) with a nominal power equal to 40 MVA that provides electric-
ity to 14.129 consumers in Low Voltage Network and 30 consumers in Medium Voltage Network
(mainly industrial and service sector companies).

e The medium voltage distribution grid, composed of 11 general branches with a total length of con-
ductors equal to 122.474 m. This distribution grid is composed of both overhead and underground
lines. Figure 32 refers to the single-line diagram of this medium voltage network (20kV).
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Figure 30 — 132kV/20kV 40MVA power transformer
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Figure 31 — 20kV protection cubicles
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Figure 32 - Single-line diagram of the Medium Voltage network
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The network has a total of 143 secondary substations to directly supply end-users and 24 secondary
substations to redistribute the energy in the MV network (distribution station). Their total rated power is
89.220 kVA.
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Figure 34 — Distribution and transformation centers

Photovoltaic plants connected to the Cooperative Network produce a total power of 13,4 MW, of which 13
MW are located in the solar farm of "El Realengo".

This solar farm is divided into solar plants of 100, 50 and 25 kW, which are connected to the LV Cooperative
Network. The rest of the plants are located on rooftops.
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8.1.1.2 Services and applications

The technical department has different systems for the management of the entire Cooperative Distribution
Network differentiating which subsystem of the network has to be managed.

Medium Voltage network

SCADA is available in dispatch and remote control equipment is available in the centers of transformation,
distribution and maneuver, as well as the automation of them. These elements use the Ormazabal System,
Sitel, for their operation. There is also an Optical Fiber Network that connects the Transformation and
Distribution Centers with the Control Center. In this system, there is a connection via PLC in Medium Voltage
(using Ormazabal technology) in order to connect the centers that cannot use Fiber Optic cables. The
Transformation Centers of the periphery are connected through a Wimax system.
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Figure 38 — SCADA
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Figure 41 - Communication devices
Low Voltage network

Concentrators and network analyzers are available in the transformation centers and they are managed in
an office with a GIS system, and an ERP application; which allows to obtain information from those clients.

Figure 42 — PRIME concentrator installed
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Meters

The electronic meters of the PRIME system that are being implemented, are managed by the concentrators
located at each transformation center and handled from the office by a FTP server. Currently, 75% of the
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new equipment has already been installed. The installation plan will be finished in 2018.

™3 —

Figure 45 — Centralized meters

Customer service

One of the objectives of the Cooperative is to provide good quality electric service, at the best possible price
through an efficient and secure Distribution Network.

Enercoop also offers a 24 hour totally free service for the users in order to advise them and to solve any
problem that they may have.

The profits of the Cooperative are used to invest in the Distribution Network, to improve its technology and
to give back to the society. Some of their contributions to the city are: a nursing home, schools for the disa-
bled, and a free mortuary for all the citizens of Crevillent.

Figure 46 — Nursing home and mortuary

8.1.2 WiseGRID in Crevillent

8.1.2.1 WiseGRID tools and technologies
This section provides an overview of the different WiseGRID tools that will be deployed and tested in Crevil-
lent.

e WG IOP (WiseGRID InterOperable Platform)

As WG IOP is a tool intended to interconnect and support the rest of WG products, this product will
not be directly used by Enercoop members but its general performance will be demonstrated.
Moreover, all the necessary logistics for the well-functioning of WG IOP (smart meters, sensors...)
will be deployed in strategic places of the Enercoop infrastructure.

e WG Cockpit
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This product will be one of the most important for the Enercoop managers. As Enercoop has DSO
functions, WG cockpit will help operators to manage its medium voltage and low voltage networks
and also the substations owned by Enercoop. Some of the WG Cockpit functionalities that will be
more useful for Enercoop workers are: overload management, voltage control, fault detections,
definition of the most appropriated topology, and automatic configuration of the network and
isolating failures in order not to affect consumers.

e WiseCORP

Although WiseCORP is not designed to control and manage the most important facilities of Enercoop
(transformers, solar panels...), this tool can be useful to manage other parts of the company, such as
the headquarters or the warehouse. Agreements with some companies of Crevillent are also possible
in order to test WiseCORP.

e WiseCOOP

The implementation of WiseCOOP will be very useful to the cooperative due to the fact that
Enercoop has retailer functions. This product will help Enercoop workers to handle their portfolio of
clients, operate DR campaigns, manage flexibility strategies and improve the company’s customer
relationships.

e WiseHOME

Keeping in mind that WiseHOME is a tool destined for domestic users (non-technical users), some
consumers/prosumers of the cooperative will use the application in order to provide feedback to
know if the product reaches the necessary quality levels. The WiseHOME app will be available for all
cooperative members to help them make a more efficient use of the energy and become empowered
actors. A great use of this tool is expected and it will be demonstrated to consumers/prosumers in
order to convince them of the suitability of the application and thus, encourage its use.

e WG FastV2G

One WG FastV2G is already deployed in the central building of Enercoop, while 2 other WG FastV2G
will be deployed in the warehouse. There will be also another EVSE in a Hotel/Restaurant in
Crevillent.

In addition, there are some EVSE in Crevillent and reaching agreements with their owners would be
suitable in order to study the implementation of more EVSEs in the city.

e WiseEVP (WiseGRID Electric Vehicle Platform)

Some Enercoop operators can function as EVSE Operators (from the EVSE installed in Enercoop
facilities) in order to manage and visualize WiseEVP possibilities. If finally other EVSE owners are
involved in the implementation of WiseGRID, they can also test WiseEVP.

e WG RESCO (WiseGRID Renewable Energy Service Company)

To deploy WG RESCO, Enercoop has to reach agreements with some RESCOs and, in the same way,
these RESCOs have to reach agreements with some Enercoop clients. Thus, testing all the
functionalities from WG RESCO will be possible.

8.1.2.2 WiseGRID Use Cases
Five HL-UCs will be implemented and tested in Crevillent:

e HL-UC 1 Distributed RES integration in the grid

e HL-UC 2 Decentralized grid control automation
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HL-UC 3 E-mobility integration in the grid with v2g
HL-UC 4 Battery storage integration at substation and prosumer level

HL-UC 7 Citizens empowerment in energy market and reduction of energy poverty

To be able to test the aforementioned HL-UCs, a set of PUCs and SUCs will be also implemented and tested.
The following list presents those PUCs and SUCs:

PUCs
°
°

SUCs

HL-UC1_PUC_1_Network monitoring

HL-UC 1_PUC_2_ Control strategies for reducing RES curtailment
HL-UC 1_PUC_3_Voltage support and congestion management
HL-UC1_PUC_4_Grid planning analysis

HL-UC 1_PUC_5_Promote RES via RESCO companies

HL-UC 2_PUC_1 Distribution network real-time monitoring
HL-UC 2_PUC_2_Real-time distribution system awareness
HL-UC 2_PUC_3_Grid control

HL-UC 3_PUC_1_EVSE and EV fleet monitoring

HL-UC 3_PUC_2_Interaction of the user with EVSE

HL-UC 3_PUC_3_EV charging management

HL-UC 3_PUC_4_Interaction with the energy infrastructure
HL-UC 4 _PUC_1 Batteries management at prosumer level
HL-UC 7_PUC_1_Dynamic management of demand side assets in tertiary sector

HL-UC 7_PUC_2_Dynamic aggregation of distributed energy assets and active participation into en-
ergy market

HL-UC 7_PUC_3_Clients engagement for active market participation

HL-UC 1_SUC_1.1_Data collection from the RES and critical network sections

HL-UC 1_SUC_1.2_Forecast of RES production, consumption and of total power flow in critical sec-
tions

HL-UC 1_SUC_1.3_KPI management
HL-UC 1_SUC_1.4 Big data storage analysis

HL-UC 1_SUC 2.1 Reduce RES curtailment by encouraging neighbourhood transactions and real-
time consumption

HL-UC 1_SUC_2.2_Reduce RES curtailment by using grid storage distributed means
HL-UC 1_SUC_2.3_Providing DSO curtailment warnings service to allow RES strategies
HL-UC 1_SUC_2.4 Methods for reducing RES curtailment in island mode
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e HL-UC1 SUC_3.1_Provide local U control through P-Q flexibility of RES inverters (centralized)
e HL-UC1_SUC_3.2 Provide local U control through P-Q flexibility of RES inverters (decentralized)
e HL-UC1_SUC_3.3_Improve voltage symmetry between the phases

e HL-UC1 SUC 4.1 _EV charge points planning analysis

e HL-UC1_SUC_4.2 Grid storage planning analysis

e HL-UC1_SUC_5.1 RESCO asset inventory, control and maintenance
e HL-UC1_SUC_5.2_Monitor domestic RES production

e HL-UC1_SUC_5.3_Monitor domestic clients consumption

e HL-UC1 SUC 5.4 Manage energy selling

e HL-UC1_SUC_5.5 Energy cost management

e HL-UC2 SUC_1.1 Monitoring grid through Unbundled Smart Meters
e HL-UC2_SUC 1.2 Data concentration

e HL-UC2 SUC 1.3 Monitoring power quality in the grid

e HL-UC2 SUC 1.4 Fault detection and identification

e HL-UC2_SUC_1.5_ Asset management

e HL-UC2 SUC 2.1 RES and load forecasting

e HL-UC2 SUC 2.2 Topology processor

e HL-UC2 SUC 2.3 Network observability analysis

e HL-UC2 SUC 2.4 Load flow calculation

e HL-UC2_SUC_2.5 State estimation

e HL-UC2_SUC_2.6_Bad data detection, identification and replacement
e HL-UC2_SUC_3.1_Load control

e HL-UC2 SUC 3.2 DR as a service to the grid

e HL-UC2 SUC_3.3 Optimization algorithm

e HL-UC2_SUC_3.4_Reconfiguration

e HL-UC2_SUC_3.5_lIslanding procedures for the local grid

e HL-UC3 SUC 1.1 Data collection from EVSE

e HL-UC3 SUC 1.2 Data collection from EVs

e HL-UC3 SUC 2.1 Users'authentication

e HL-UC3_SUC_2.2_ Charging session request

e HL-UC3_SUC_2.3 Charging session booking

e HL-UC3 SUC 3.1 _EVSE network configuration

e HL-UC3 SUC 3.2 EV load forecasting

e HL-UC3_SUC_3.3_EV flexibility estimation
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e HL-UC3_SUC_3.4_Reference charging load profile calculation

e HL-UC3_SUC_3.5_Charging session schedule

e HL-UC3 SUC 4.1 Charging reschedule to follow grid requests

e HL-UC3_SUC_4.2_Charging reschedule to maximise RES integration

e HL-UC3 _SUC_4.3 EV providing V2H services

e HL-UC4_SUC_1.1 Increase of self-consumption

e HL-UC4_SUC_1.2_Time-of-use management

e HL-UC4_SUC_1.3_Peak shaving

e HL-UC4 SUC 2.3 Power management for peak shaving and load harmonization

e HL-UC4 SUC 2.4 Backup power for residential area

e HL-UC7 _SUC 1.1 Monitor energy demand

e HL-UC7_SUC_1.2_Enriched information visualization

e HL-UC7_SUC_1.3_Integration with DR mechanisms

e HL-UC7 _SUC_1.4_Net metering & self-consumption

e HL-UC7_SUC_1.5 Energy cost management for large infrastructures

e HL-UC7_SUC_2.1_Enriched information visualization

e HL-UC7_SUC_2.2_Portfolio profiling & analytics

e HL-UC7 _SUC 2.3 Portfolio demand forecasting for wholesale energy trading

e HL-UC7 _SUC 2.4 Billing services

e HL-UC7_SUC 2.5 Energy cost management and optimization

e HL-UC7_SUC_2.7_Manual DSM strategies activation

e HL-UC7_SUC_3.1_Enriched information visualization for energy monitoring

e HL-UC7_SUC 3.2 Social network collaboration and comparison with peers

e HL-UC7_SUC_3.3 Participation in DR programs

e HL-UC 7_SUC_3.4_Residential net metering & self-consumption
8.1.3 Preliminary deployment and demonstration plan

e Month 14 — Month 19: in-depth analysis of all the technical data, systems and components involved
in the demonstration. It also includes the implementation of the required adaptations and the activ-

ities to engage and train the different type of final users (DSO, retailer and end-users including do-
mestic and corporate consumers).

e Month 20— Month 25: definition of a complete plan and timeline of the specific and detailed demon-
stration activities. It is an ex-ante analysis of the Crevillent pilot site that will screen the landscape
before the deployment and demonstration of the WiseGRID tools.

e Month 19 — Month 24: test of the WiseGRID solutions in an integrated environment (laboratory con-
ditions or simulation).
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Month 22 — Month 26: preliminary deployment of the first version of the WiseGRID tools (to be
demonstrated in Crevillent) including the test of its critical functionalities and the data gathering for
evaluation.

Month 27 — Month 30: local deployment of the final version of the WiseGRID tools (to be demon-
strated in Crevillent), including the test of the full set of functionalities in real environments and the
data gathering for evaluation.

Month 30 — Month 40: Large scale demonstration of the WiseGRID complete and integrated solu-
tions, including the data gathering for evaluation.

Recruitment and involvement plan of end-users in the demonstration

For the first contact, the following possibilities are available:

8.2

Contact by mail: the database of ENERCOOQP collects personal data of the 14,315 cooperative mem-
bers. This includes the postal addresses of all members and telephone numbers & e-mail addresses
of most of them.

ENERCOOP has also the possibility to publish an article or a presentation of the project in the local
media TeleCrevillent or in the Cooperative webpage, with a call to citizens to get involved in this
demonstration.

A specific recruitment workshop will be organized in the second half of 2017 aiming at creating and
maximizing public awareness of the project among the citizens and also at starting an open recruit-
ment process.

Presentations of the project addressed to different collectives to involve them as WiseGRID tool us-
ers will also take place.

8.1.4 Potential barriers
Communication infrastructures: Depending on the needs, Enercoop will have to install new elements
(Wimax, GPRS, etc.) to be able to correctly manage the communications.

The Cooperative must be very careful in the demonstration of the WG Cockpit in order to avoid caus-
ing network failures and curtailments that affect the users.

A low number of users will hinder a correct demonstration of the tool.
The installation of the EVSEs must be done within the legality of the Regional Government.
Privacy and security of users’ data must be kept in accordance to the Data Protection Law.

Permission and engagement of end-users. As mitigation, we will launch different campaigns to en-
gage the potential users and make them aware of the WiseGRID benefits.

FLANDERS

8.2.1 Pilot site description

The main coordinator of the Flanders pilot site is Ecopower cvba. Ecopower was founded in 1992 as a coop-
erative under Belgian law. The organisation has three main goals: investing in renewable energy; supplying
100% green electricity to our cooperative members and promoting a rational use of energy (and renewable
energy and the cooperative business model in general). By the end of 2015 Ecopower was a cooperative with
50.393 cooperative members, 199.524 shares and 41.586 customers. The latter corresponds to about 1,44%
of the Flemish household market. Ecopower has a private equity (capital) of 49,8 million euro (31/12/2016)
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and a balance total (assets) of 83,9 million euro (31/12/2016). The annual turnover was 37,1 million euro
(31/12/2016) and the staff is composed of 33 FTE (31/12/2016).

To invest in renewable energy, Ecopower gathers financial resources from as many cooperative members
(shareholders) as possible and uses these funds to invest in renewable energy projects. By the end of 2016
Ecopower has in use 19 wind turbines, 3 Hydro power installations, 1 cogeneration installation and 320 de-
centralised PV installations on the roofs of schools and houses scattered across Flanders. The total produc-
tion of these installations was about 56 million kWh. Ecopower also has a factory that produces wood pellets
for residential heating (production capacity: 20.000 tonnes/year).

To supply 100% green electricity to its cooperative members, in 2006 Ecopower received a permit to sell
electricity on the Flemish market. In order to become a client, citizens can buy at least one share in the
cooperative. Ecopower does not have its own grid so we need external Distribution Service Organisations
(DSO) to distribute our electricity.

For the integration of EVs, partnership was formed with Partago cvba. Partago was founded in 2015 as a
cooperative under Belgian law. The organisation is active solely in Ghent, and has two main goals: to provide
access to 100% electric cars to the cooperative members; and promote a transition towards a healthy and
sustainable city. By providing electric car sharing in a cooperative model, Partago aims to lower the depend-
ency on fossil fuels, help countering global warming, achieve extremely efficient use of energy and materials,
and freeing up space in our overcrowded cities, in which one third of the space is occupied by non-utilised
vehicles.

Partago is a young multistakeholder cooperative enterprise with 209 members (both natural persons as well
as corporate members, May 2017). To invest in clean car mobility, Partago gathers financial resources from
as many cooperative members (shareholders) as possible and uses these funds to invest in the development
of the mobile car sharing platform and the acquisition of electric cars.

Partago has currently 16 EVs with a total battery capacity of 504 kWh and 3 charging stations (EVSE).

8.2.1.1 Infrastructure

The WiseGRID pilot site in Flanders, Belgium consists of 1 main pilot area in the City of Ghent and some
smaller complementary test sites. The smaller project sites are particularly being investigated as they are
potentially capable of combining PV, batteries, charging stations and EVs on a small but manageable scale.
In this list there are 3 sites already involved in the H2020 Nobel Grid project: the Water Mill of Rotselaar, the
City Office site in Eeklo and the Ecopower office.

Note: communication with all following smaller sites is still ongoing, and thus they cannot be considered as
definitive project sites. This depends on the agreement between the partners of the project and the owner
of the site.

Figure 47 gives an overview of the test sites in Flanders:
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Figure 47 — Locations Flanders test site on Google Earth map
Main site - Sint-Amandsberg, Ghent

The main pilot site is situated in Sint-Amandsberg, a municipal district of the city of Ghent. It consists of 2
areas. The red center area and the blue extended area. Within the red area there are 2.452 residents (448
multi-dwelling buildings, 1.545 family homes and 360 SME sites). 40% of the 2.452 residents are the owner
of their home. The area of pilot site is well known for its heterogeneous typology of inhabitants: transit in-
habitants (young families moving after a couple of years), families with migration background, elderly people
and vulnerable social groups with a limited income.
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Figure 48 — Overview area pilot site Ghent

o

Infrastructure in place:

e DSO Eandis is planning to install 200 smart meters in the area within the local city project ‘Buurzame

Stroom’. We are involved in this project and will together with Eandis look for the best places to
install them. Unfortunately, we will not be able to read them out in high time resolution. In the best
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case scenario we will have (with consent of the end-user) 15-min consumption data the day-after
and have a general overview of the energy flows in the neighborhood;

e We envision to reuse all SLAMs of the Nobel Grid project in the area;

e  We will place as much as possible SMXs from Nobel Grid, coming from other sites in the Nobel Grid
project;

e Local co-operative Energent cvba invests in renewable energy and is currently looking for homes in
the test site to install co-operative PV systems. This is an ideal scenario for the WG RESCO tool. The
goal is to obtain as fast as possible 750 kWp in the area. We are discussing to have all sites monitored
compatible with the WiseGRID specs;

e 5 household battery sets (7-13 kWh) are planned to be deployed in the neighbourhood.

Oxfam wereldwinkels vzw — Ghent

The headquarters of Oxfam Wereldwinkels vzw is a site of interest in the extended main project area. It has
a co-operative roof PV plant of 82,6 kWp with the potential to include batteries and at least one EVSE.

Figure 49 — Headquarters of Oxfam — Ghent

Coworking site The Watt Factory — Ghent

This newly renovated industrial building in a densely populated area in Ghent opened in June 2017 with the
purpose of hosting facilities and office space for companies focusing on Smart Cities and Smart Mobility. We
will investigate the technical feasibility to invest on this site PV production installations and EVSE. The inhab-
iting companies at the Co-working site will make use of shared EVs, so we can acquire sufficient useful data.
The shared EVs are being used also outside office hours and in the weekend by the neighbors of the Watt
Factory.

Infrastructure in place:
e 25 small to mid-sized companies;
e 15 parking spots.

Characteristics:

e Maximal rooftop area PV: 800 m?;
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e Publicly accessible charging infrastructure on parking spot;

e Parking spot and guaranteed use of shared electric cars;
e Space to install fixed batteries;
e New electricity infrastructure;

e High concentration of interested end-users (companies on smart mobility).

Figure 50 — Coworking site The Watt Factory — Ghent

Technologypark Zwijnaarde — Ghent

The Technologypark Zwijnaarde is an industry zone of 50 hectares just outside Ghent, focusing on technology
and biotechnology companies. At least one interested company at the site exemplifies the potential and
matches the goals of WiseGRID. The specific situation of this setting (companies are end-users on this site)
will teach us how the WiseGRID tools can be designed to meet their needs, in order to maximize RES produc-
tion, while guaranteeing grid stability and ensuring access to electric mobility. The site offers also the possi-
bility to reach end-users for the shared EVs, so we are able to receive enough relevant data on real life situ-
ations.

Infrastructure in place:
e 2 charging stations with 4 connection points.

Characteristics of one typical company at the Technologypark Zwijnaarde:
e Maximal rooftop area PV: 1.000 m?, estimated 100 kWp;
e Yearly energy usage: 350.000 kWh;

e Continuous energy usage: 100A per phase.
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Figure 51 — Technologypark Zwijnaarde — Ghent

Cluster of schools - De Pinte

This cluster of schools in De Pinte, a municipality located at 10 km of Ghent, is situated on a very big area of
3 ha. The buildings (10+) on the area consist of a childcare provision center, sport infrastructure, a refectory,
and buildings to host all stages of education up to high school. The area is surrounded by a typical suburban
sprawl neighborhood, hence not so densely populated area. A lot of possibilities to deploy the WiseGRID
tools exists in this setting, including citizen involvement via the many activities hosted at the school buildings,
so that end-users can be easily reached.

Characteristics of this cluster of schools:
e Maximal rooftop area: estimated 5.800 m?;
e Yearly energy usage: 110.000 kWh;
e Currently available infrastructure: 1.400 m? roof area covered with PV;

e Publicly accessible parking space present to install publicly accessible charging stations.

Water mill site - Rotselaar

The water mill site in Rotselaar is a versatile and sustainable project situated on a historical site. It is one of
the testsites of the Nobel Grid currently in development. It houses a hydroelectric power station, owned by
Ecopower, that generates almost permanently 75 kW of green power. The site is also a cohousing project of
nine units.
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Figure 52 — Water mill site — Rotselaar

Infrastructure in place:

9 households;

1 hydro power plant;

1EV;

1 EVSE;

4 or 5 SMX installed in Nobel Grid.

The city office site - Eeklo

The main administrative center of the City of Eeklo, a city close to Ghent, together with its neighboring site
‘Kringwinkel Meetjesland’, forms a longstanding pilot site for Ecopower. On the city office site in Eeklo, a CHP
on PPO (pure plant oil), a small heating network and 2 photovoltaic installations (one of them being a 35 kWp
on the Kringwinkel) are present. The current oil prices force the CHP to stand still most of the time. We are
currently investigating if the WiseGRID tools could help improving the profitability of the installation.
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Figure 53 - City office site — Eeklo
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Figure 54 — Ecopower’s CHP on pure plant oil of Ecopower — Eeklo

Infrastructure in place:
e 1 administrative building;
e 1 large second hand shop with office;
e 2 PVinstallations;
e 1 CHP 250 kWe and 300 kWth on PPO;
e 1or2SMXinstalled from Nobel Grid.

Ecopower office — Antwerp
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Figure 55 — Ecopower office - Antwerp

Infrastructure in place:

1 office of 750 m?;

1 small PV installation of approximately 3 kWp;

1 battery system, reused from Nobel Grid;

1 SMX installed from Nobel Grid;

2 ADR functions: PV inverter (Nobel Grid) and lighting (Dali).

8.2.1.2 Services and applications

Currently Ecopower is deploying the Nobel Grid tools and services: the DRFM-cockpit and the Ema-app. In
Nobel Grid, 200 USM (100 SLAM and 100 SMX) will form a co-operative powerplant, organized through the
DRFM cockpit.

8.2.2 WiseGRID in Flanders

8.2.2.1 WiseGRID tools and technologies

WiseGRID tools and technologies to be deployed in Flanders:

WiseHOME: The WiseHOME tool will be provided to domestic consumers and prosumers that are
members of the WiseGRID test group.

WiseCORP: The WiseCORP tool will be provided to facility managers of SME’s (consumers or prosum-
ers) that are member of the WiseGRID test group.

WiseCOOP: The WiseCOOP tool aims to help members of the WiseGRID test group (both owner and
not-owner of production installation on their roof) get better energy deals without entangling them
in comprehensive administrative procedures and research. Some examples can be reduction of en-
ergy bill after analysis of consumption profiles and/or tariff advisor. There will also be a focus on
encouraging the members of the WiseGRID test group to maximize their self-consumption by means
of local load shifting. Participation in flexibility market will also be incorporated by means of DR
schemes that will be available for the WiseGRID test group.
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WG RESCO: Energent (local cooperative in Ghent) will use the WS RESCO to monitor both production
and forecast of production in ownership of PV-installations.

WG Cockpit: We are currently in discussion with DSO Eandis to test the WG Cockpit. This is not
planned for the moment being.

WiseEVP: Partago (PARTA) will use this platform to manage the charging and/or discharging of EVs.
This enables the flexibility of charging, depending on the level of renewable energy production and
the user-demand of the EV fleet.

Partago (PARTA) will monitor continuously their EVs through WiseEVP.

WG Fast V2G: The currently operational EVs of Partago will not be able to charge with WG Fast V2G
based on its current specifications (connector type, charging current). Partago (PARTA) will invest in
own charging infrastructure that is technically capable of being managed by WiseEVP, in order to
collect data from the EVs and charging infrastructure. In case the technical specifications of WG Fast
V2G evolve in such a way that charging the EVs of Partago becomes possible, the option of installing
WG Fast V2G in the project zone, if all practical conditions to do so are met, will be investigated.

WG StaaS/VPP: Ecopower (ECO) will use the WG StaaS/VPP-tool to aggregate available capacity of
renewable energy production and storage collected from members of the WiseGRID test group (con-
sumers, prosumers, SME’s, etc.) as available flexibility in the market. Individual available capacity will
thus be bundled into a collective available capacity. This tool will visualize the status of all the indi-
vidual components (local production, aggregated charging status of batteries, overall forecasts).

8.2.2.2 WiseGRID Use Cases

Five High Level Use cases will be implemented and tested in Flanders:

HL-UC 1 Distributed RES integration in the grid

HL-UC 3 E-mobility integration in the grid with V2G

HL-UC 4 Battery storage integration at substation and prosumer level
HL-UC 6 VPP technical and economic feasibility

HL-UC 7 Citizens empowerment in energy market and reduction of energy poverty

If the CHP site of Eeklo enables this, a sixth HL-UC, being HL-UC 5 Cogeneration integration in public build-
ings/housing could be added.

The detailed list of the PUCs and SUCs to be tested in Flanders is included in ANNEX B — UC INVENTORY.

8.2.3 Preliminary deployment and demonstration plan

Month 14 — Month 19: in-depth analysis of all the technical data, systems and components involved
in the demonstration. It also includes the implementation of the required adaptations and the activ-
ities to engage and train the different type of final users (DSO, retailer and end-users including do-
mestic and corporate consumers).

Month 20 — Month 25: definition of a complete plan and timeline of the specific and detailed demon-
stration activities. It is an ex-ante analysis of the Flanders pilot site that will screen the landscape
before the deployment and demonstration of the WiseGRID tools.

Month 19 — Month 24: test of the WiseGRID solutions in an integrated environment (laboratory con-
ditions or simulation).
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e Month 22 — Month 26: preliminary deployment of the first version of the WiseGRID tools (to be
demonstrated in Flanders) including the test of its critical functionalities and the data gathering for
evaluation.

e Month 27 — Month 30: local deployment of the final versions of the WiseGRID tools (to be demon-
strated in Flanders), including the test of the full sets of functionalities in real environments and the
data gathering for evaluation.

e Month 30 — Month 40: Large scale demonstration of the WiseGRID complete and integrated solu-
tions including the data gathering for evaluation.

8.2.4 Potential barriers

e |t is our intention to test as many UC’s as possible. However, in this early project stage, it is not
possible to say if the demonstration of every UC will be feasible in the end. We will actualize the list
further during the project.

e The following interesting test scenarios are currently not feasible because of regulatory barriers:

o Aggregate the small co-operative PV-installations as one bigger virtual production site. In
that way, better Green Certificate conditions could be obtained.

o Net metering between different grid connections: the one of the PV-site and the one of an
investor: in that way, investors could benefit from the production gains.

o Dynamic grid tariffs depending on the origin of the green electricity that a user is consuming.
If electricity is produced within a multi-tenant building or within a substation, cheaper grid
tariffs could be applied.

e The installation of the EVSEs must be done within the legality of the Regional Government. Public
locations for installing charging stations are very limited.

e DSO Eandis will install 200 smart meters with limited data collection possibility. Consent of users is
needed. Data will be of limited use due to limited resolution (15 min).

e DSO Eandis is not keen on providing high resolution data of substations. We can mitigate this by
having enough smart meters per feeder at different places within a feeder.

e Charging infrastructure of parties other than the Partners interfere with measurements.
e Data of charging infrastructure of parties other than the Partners do not share information.

e Privacy and security of users’ data must be kept in accordance to the Data Protection Law. The new
EU Regulation 2016/679 and Directive 2016/680 due for implementation in 2018 are specifically im-
portant in this regard.

e Permission and engagement of end-users. As mitigation, we will launch different campaigns to en-
gage the potential users and make them aware of the WiseGRID benefits. A low number of users will
hinder a correct demonstration of the tool.

8.3 TERNI

8.3.1 Pilot site description

8.3.1.1 Infrastructure

ASM TERNI S.p.A. is an ltalian multi utility company, established in 1960 and fully owned by the Terni
municipality, specializing in water, gas, electricity and environmental services. It owns and operates the local
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power distribution network, covering a surface of 211 km? and delivering about 400 GWh to 65.100
customers annually. The ASM distribution network acquires electricity at High Voltage (HV) through 3
primary substations and supplies electricity to residential and business customers through 60 Medium
Voltage (MV) lines (10kV to 20kV) and 700 secondary substations. The peak power is about 70 MW and the
total length of the power lines in the grid is about 2.350 kilometres (587 km MV and 1.762 km Low Voltage -
LV).

Nowadays the ASM electric grid is characterized by a large number of distributed renewable energy sources
embedded in the medium and low voltage distribution networks: 1 biomass plant, 5 hydro power generators
and 1,234 photovoltaic (PV) units are currently connected directly to the MV and LV distribution networks,
respectively, reaching the total installed capacity of around 70 MW. In this regard, it is worth pointing out
that, based on this energy mix shown in Figure 56, 200 GWh of the 400 GWh absorbed yearly, are produced
by DER systems connected to the MV/LV grid of ASM, 70 GWh of which are from intermittent RES.

Weekly average power flow 2016
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Figure 56 — Average weekly profile of consumption and production in the ASM power network

In 2010 the deployment throughout the power network of smart meters with four data acquisitions per hour
(each 15 minutes) was completed, reaching all the 65.100 end-users. Moreover, both secondary substations
and RES generators have been equipped with real-time power automation devices (compliant to the IEC
61850 protocol), allowing the real-time measurements of at least active and reactive power, frequency,
voltage and current.

Basically, ASM TERNI will run the WiseGRID trial at its own headquarters, located in a suburb of the city of
Terni. It comprises five blocks of energy units (BoEU), namely:
e Two PV arrays (180 kWp and 60 kWp), connected to the LV network.

e 96 kWh 2" life Li-ion battery energy storage. The battery storage is the BoEU providing the service
of electric power storage and supply. It is the BoEU that plays an important role in providing to the
district the flexibility necessary to implement different services, especially ancillary services like Pri-
mary reserve, Dynamic reactive Power control and Reactive Power Compensation. This block can be
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seen as an energy generation unit, from one side, and as a flexible load during the charging phase
with the possibility to control the demand profile (H2020 ELSA project [8]).

e ASM Terni buildings comprising i) a 4.050 m? three-storey office building; ii) a 2.790 m? single-storey
building consisting of technical offices, a computer centre and an operation control centre and iii) a
1.350 m? warehouse; usually the base load varies between 50 kW and 90 kW and peak load is be-
tween 120 kW and 170 kW, depending on seasonal factors.

e Four EV charging stations and six EVs. A Renault Zoe R240 featuring a 22 kWh lithium-ion battery is
already in use in ASM TERNI headquarters, fed by a SPOTLINK - EVO filling station. The other units
will be put in operation over the WISEGRID project by the EMOTION partner. SPOTLINK, the intelli-
gent charging station, charge AC up to 32 A three phases and will be able to modulate power in such
a way as to avoid voltage and frequency peaks. Each EVs will be equipped with an OBD device, which
can be retrieved remotely to know in real-time the state of the vehicle, battery, geolocation and
battery charging times.

All the aforementioned Units are connected to the secondary substation “ASM” as shown in the figures below
(Figure 57 and Figure 58).
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Figure 57 — Terni pilot site configuration
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Figure 58 — Italy, Terni trial site (current situation)

Smart meters - The smart meters installed at the Terni pilot site are 3-phase ZMD meters (Landys+Gyr) or
new generation smart meters able to get real-time measurements and support real-time operations in a
Smart Grid (class A power quality analyser WALLY A-RTU, manufactured by TeamWare - a 3-phase high-
precision analyser and recorder, power quality, power meter, fault recorder and energy meter). To develop
new services and business model in the Smart Grid, the Unbundled Smart Meter concept has been developed
under the H2020 Nobel Grid project [3] and applied to the existing smart meters.

The Unbundled Smart Meter (USM) is a systematisation where smart meter functionalities are adequately
grouped in two separate (unbundled) components: - A smart metrology meter (SMM), for metrological and
hard real-time functions, which is intelligent but has fixed (frozen) functionality and high security of recorded
data (black boxlike standard) and - A smart meter eXtension (SMX) that comes with the high flexibility that is
needed for new functionalities, to be deployed during the meter’s lifetime and support the future evolution
of the smart grid and energy services. Figure 59 shows the general architecture of the USM.
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Figure 59 — Unbundled Smart Meter architecture

Based on this concept, SMXs are being developed and the first devices are going to be installed at the Terni
pilot site making new functionalities possible, such as DR. As shown in Figure 59, SMX is responsible for all
communication, to both local network (HAN) and public IP-network (internet) as well as for running
necessary basic applications and also third party applications, in this way addressing the need for evolution
in functionality, based on the evolution of Smart Grid and of the markets. It is worth pointing out that ASM
TERNI will deploy about 100 SMX in different parts of its power network as well as about 100 Smart Low-cost
Advanced Meter (SLAM), based on the Unbundled Smart Meter (USM) architecture. The new SLAM will be a
compact meter having both SMM (metrology part) and SMX (communication and advanced services part) in
the same case and having improved characteristics of SMM as well as an overall ergonomic solution, targeting
a flexible and improved new generation of smart meters, serving all energy actors, such as the DSO, the
supplier, the aggregators or ESCOs as well as the end customer, either consumer or prosumer, also being an
alternative to today’s smart meters generation (reference Nobel Grid project).

In this respect, ASM Terni is also involved in the H2020 SUCCESS project [9] as trial site for validating a novel
holistic adaptable security framework which is able to significantly reduce the risks of additional potential
cyber threats and attacks when next generation real-time scalable unbundled smart meters (NORM) are
deployed along smart electricity grid, which will enable innovative application and added value services
within the emerging smart decentralized energy system paradigm. NORM configuration is depicted in Figure
60.
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Figure 60 — Smart Meter Configuration in SUCCESS
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Advanced Metering Infrastructure (AMI) - In order to manage time-based data from smart meters, an AMI
has been put in place, allowing to remotely turn power on or off to a customer, read usage information from
a meter, detect a service outage, change the maximum amount of electricity that a customer may demand
at any time, detect "unauthorized" use of electricity and remotely shut it off, and remotely change the
meter's billing plan. ASM is currently using two different channels for the collection of data from the installed
meters; one is exclusively used for the Point of Delivery (PoD) for customers with power installation up to 30
kW and the other for power consumption greater than 30 kW. Data related to first channel are addressed
via PLC; these are temporarily stored in Electric energy meter concentrator (one for each 400 meters),
extracted and transmitted via GPRS network towards ASM Terni servers. Data related to the second channel
is extracted and transmitted via GSM/GPRS. The current AMI system adopted for customers with power
installation up to 30 kW is shown in Figure 61.

ERICSSON TELECOMUNICAZIONI
URM (Utility Resource Manager)
AMM/AMR

PLC PLC PLC PLC

LandistGyr
LENNT

Figure 61 — AMI configuration

SCADA system- The whole Medium Voltage (MV) network is under the control of a cutting-edge SCADA
system, able to:

e communicate with the calculation platform which hosts all algorithms for status analysis, power flow
calculation and voltage regulation;

e receive and send information from/to Main Station equipment;
e receive and send information from/to Substation equipment;

e carry out the anti-islanding function and, when needed, send disconnection requests to the Main
Station equipment.

Remote Control System staff is using the Operator Terminals to display the grid (status and measurements),
interact with it (controls and commands) and manage abnormal situations (alarms) by means of a Human-
Machine Interface (HMI).

D2.1 WiseGRID requirements, Use cases and pilot sites analysis 122



it

St Opaioni Furaieni Modifiche Guida

FORRATO

SMART GRID

Figure 62 — ASM Terni SCADA system

Figure 63 — ASM Terni SCADA system screenshot

Communication Network - The nodes of the distribution grid are physically interconnected with one another
by the electrical grid itself according to typical topologies. The controlling devices are deployed next to the
respective electric nodes, and they must be able to communicate with the other nodes. The communication
topology network can be different from the one of the controlled electrical grid.

The figure below is an example of the information flows needed to manage the main elements of the control
chain of the electrical distribution grid for ASM Terni S.p.A. In the figure, the tags PS (Primary Substation), SS
(secondary Substation) and User (U) units generally indicate the type of stations (HV/MV and MV/LV,
generator or active user) and the corresponding type of Remote Control System unit installed.
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ASM TERNI — Communication network
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Figure 64 — Communication system architecture for ASM Terni smart grid

8.3.1.2 Services and applications

In addition to the forefront SCADA system (SIMENS) and the Advanced Metering Infrastructure (AMI), ASM
TERNI is going to provide energy actors with advanced services and applications developed over H2020 Nobel
Grid and ELSA projects.

DRFM (Demand Response Flexible Market) Cockpit: This application will bridge Demand-Side Resources and
their flexibility with the distribution grid actors to improve the operation of the processes under their control
and more specifically to maximize profit and manage deviations’ for Aggregators and Retailers, while
supporting grid operators to ensure network stability and security. The tool will allow for the optimization of
Aggregators’, Retailers’ and ESCOs’ consumers portfolios performance and will facilitate demand response
strategies optimization in technical/ operational and financial terms. [3]

DRFM cockpit using the DR Components as well as the other components and tools of the Nobel Grid, will
provide to the ASM Terni the following functionalities:

e identification of different prosumer clusters to be involved in the resolution of critical issues in the
network;

e identification of appropriate actions to be performed on selected clusters (DR dispatch signal, action
on network);

e to show in real-time to both the prosumer and the DSO the availability of green energy with the
purpose to foster the provision of flexibility and to encourage environmental awareness and on save
CO; emissions;

e toshow the forecast of green energy availability (i.e. excess of renewable production) in the network;

e to provide flexibility to the DSO to support the stability of the network accordingly to maintenance
work or fault restoration;

e to provide periodic report and statistical analysis on the prosumer enrolling in DR campaign.
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Figure 65 — DRFM Cockpit example

EMA app: The application will be the customer interface and the communication tool between ASM Terni
and the end-users. Consumers using EMA app will know how much green energy is available in the grid.
Moreover, EMA app will show a forecast of available green energy in the next 72 hours. Another functionality
of the EMA app will be to provide customer with their real-time data and their historical data about energy
consumption. Finally EMA app will provide notifications of energy disruptions and information about service
restoration.

Latest Reads:

QO DEF & € & O

Ok 80% 545 W 16¢€ 169 21°C

Main Alerts

Type Date Description Read

09/05/2017 critical_alert1_desc false

n 09/02/2017 critical_alert2_desc true

2016 - Nobel Grid

Figure 66 — EMA app example

G3M: G3M framework tool will help ASM Terni as DSO to manage the distribution grid by detecting grid
instability and security problems. In more detail, the G3M toolset will allow the DSO to monitor and evaluate
in real-time the operation and status of the distribution grid, under mass presence of Intermittent Distributed
Generation, characterized by variable and unstable output. ASM Terni is going to use the following G3M
functionalities:

e to visualize the real-time data of the Smart Grid. The monitored data will be data directly obtained
from the grid (MV/LV readings), parameters of the electrical network model and added-value infor-
mation generated from the raw observations like heat map, incidents, states, anomalies, etc.;
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e to visualize the future state of the grid based on current measurements, trends and forecasts;

e tovisualize the future state of the grid in order to assess the impact of specific control commands or
configuration changes;

e to use the incident manager to deal with future problems before they happen;

e tovisualize and to control the voltage level in some specific points of the network;
e to avoid congestion during the peak period or during the fault management;

e to use workforce management tool for solving outages and incidents in general;

e to use incident management tool to solve outages and incidents;

e to use existing MV mathematical network model in the offline simulation of network reconfiguration
tool to analyse impact of new RESs in the network and to simulate of N-1, N-2 contingencies;

e to assess the impact of different grid topology configurations through the simulation tool.

ESMS - 2nd life battery ELSA storage management system: ASM Terni is going to use the battery system to
provide fast ancillary services directly to the grid. Two main kinds of ancillary services will be provided, the
services controlled directly by DSO and the services operated by battery system in an autonomous way. The
first set includes: Power balance, Primary reserve and Reactive power compensation. The latter is
represented by reactive power compensation, which is activated by DSO in on/off modality; the actual service
provision is implemented by the battery system autonomously. The Terni pilot site is experimenting with
ancillary services via a direct communication between the DSO infrastructure and the battery system. In this
case the battery system is uniquely serving the DSO for services provision and is controlled via direct SCADA
connection with DSO environment. The infrastructure will rely on a SCADA connection on private network.

8.3.2 WiseGRID in Terni

8.3.2.1 WiseGRID tools and technologies
WG IOP: WiseGRID InterOperable Platform will be used in Terni to manage and process big data stream
coming from the deployed distributed energy infrastructure (SMX/SLAM/Wally).

WG Cockpit: WiseGRID Cockpit will be used in Terni to control, manage and monitor the grid, improving
flexibility, stability and security of the network, considering an increasing share of distributed renewable
resources. Furthermore, ASM will be able to detect faults, self-protect and self-reconfigure the network in a
robust way to restore the power system without the intervention of a central intelligence (self-healing). In
conclusion, WiseGRID Cockpit will support ASM by means of monitoring, decision support, control and opti-
mized operation enabling grid-friendly integration of heterogeneous and distributed energy resources.

WiseCORP: Since this application will be developed for businesses, industries, ESCOs and public facilities of
consumers and prosumers, ASM will be a suitable candidate for testing this tool in its district. In actual fact,
WiseCORP will give more power and protection, and reduce the energy bill, supporting self-consumption by
means of real-time data coming from all the energy devices and systems and by means of DR and load opti-
mization schemes.

WiseCOOP: This application will be developed for energy retailers, aggregators, local communities and co-
operatives of consumers and prosumers (and other intermediary companies) to help domestic and small
businesses, consumers and prosumers achieve better energy deals while relieving them from administrative
procedures and cumbersome research; in this regard, ASM could test this tool playing the role of the aggre-
gator. By means of aggregation and cooperation among citizens, better services and prices will be offered to
the final consumers/prosumers. This includes aggregation models such as VPP where the energy aggregator
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(or other intermediate) gathers a portfolio of smaller generators and operates them as a unified and flexible
resource on the energy market or sells their power as system reserve.

WiseEVP (WiseGRID Electric Vehicle Platform): This tool/platform will be put in operation in the Terni pilot
site for optimizing the activities related to smart charging and discharging of the EVs and for reducing energy
billing. By means of this platform it will be possible to plan and control the charging/discharging schedule of
all EVs of the fleet. The platform will provide a reference load profile taking into consideration the renewable
generation profile, the tariffs and the requirements from the driver(s) of the EV in question. EV fleet as VPP
storage and geo-charging optimization services will be included, considering the e-car fleet as an aggregation
of moving batteries.

WG FastV2G: V2G Fast EV charging station will be made available at the Terni pilot site thanks to the six EVs
and four EVSEs available locally. This tool will allow using of EV as dynamic distributed storage devices, feed-
ing electricity stored in their batteries back into the system when needed (fast V2G supply). This can help
reducing electricity system costs by providing cost-effective means of providing regulation services, spinning
reserves and peak shaving capacity.

WG STaaS/VPP (WiseGRID energy STorage as a Service/Virtual Power Plants): Since the Terni pilot site is
equipped with a 96 kWh 2™ life Li-ion battery energy storage, this tool will be tested with the aim to give
additional flexibility as a service for the district.

8.3.2.2 WiseGRID Use Cases
The HL-UCs that will be implemented in Terni trial site are as follows:

e HL-UC 1 Distributed RES integration in the grid
e HL-UC 2 Decentralized grid control automation
e HL-UC 3 E-mobility integration in the grid with V2G
e HL-UC 4 Battery storage integration at substation and prosumer level
e HL-UC 6 VPP technical and economic feasibility
The PUCs that will be implemented in Terni trial site are as follows:
e HL-UC1_PUC_1_Network monitoring
e HL-UC1 PUC 2 Control strategies for reducing RES curtailment
e HL-UC1_PUC_3 Voltage support and congestion management
e HL-UC1 PUC_4_Grid planning analysis
e HL-UC1_PUC_5_Promote RES via RESCO companies
e HL-UC2_PUC_1_Distribution network real-time monitoring
e HL-UC2 PUC_2 Real-time distribution system awareness
e HL-UC2 PUC_3_Grid control
e HL-UC3_PUC_1_EVSE and EV fleet monitoring
e HL-UC3_PUC_2_Interaction of the user with EVSE
e HL-UC3 PUC_3_EV charging management
e HL-UC3 PUC 4 Interaction with the energy infrastructure

e HL-UC4 PUC_1 Batteries management at prosumer level
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HL-UC 4_PUC_2_ Batteries management at aggregator level (grid support)
HL-UC 4_PUC_3_Ancillary services

HL-UC4_PUC_4 Combination of battery storage systems

HL-UC 6_PUC_1_VPP monitoring and management

HL-UC 6_PUC_2_VPP market participation

HL-UC 6_PUC_3_VPP real-time control

HL-UC 6_PUC_4 VPP users relationship management

The SUCs that will be implemented in Terni trial site are as follows:

HL-UC 1_SUC_1.1 Data collection from RES and critical network sections

HL-UC 1_SUC_1.2_Forecast of RES production, consumption and of total power flow in critical sec-
tions

HL-UC 1_SUC_1.3_KPI management
HL-UC 1_SUC_1.4 Big data storage analysis

HL-UC 1 _SUC 2.1 Reduce RES curtailment by encouraging neighborhood transactions and real-time
consumption

HL-UC 1_SUC_2.2 Reduce RES curtailment by using grid storage distributed means

HL-UC 1_SUC_2.3_Providing DSO curtailment warnings service to allow RES strategies

HL-UC 1_SUC_2.4_Methods for reducing RES curtailment in island mode

HL-UC 1_SUC_3.1_Provide local U control through P-Q flexibility of RES inverters (centralized)
HL-UC 1_SUC_3.2 Provide local U control through P-Q flexibility of RES inverters (decentralized)
HL-UC 1_SUC_3.4_Improve voltage symmetry between the phases

HL-UC 1_SUC_4.1_EV charge points planning analysis

HL-UC 1_SUC_4.2_Grid storage planning analysis

HL-UC 1_SUC_5.1_RESCO asset inventory, control and maintenance

HL-UC 1_SUC_5.2 Monitor domestic RES production

HL-UC 1_SUC_5.3_Monitor domestic clients consumption

HL-UC 1_SUC_5.4_Manage energy selling

HL-UC 1_SUC_5.5_Energy cost management

HL-UC 2_SUC_1.1 Monitoring grid through Unbundled Smart Meters

HL-UC 2_SUC_1.2_Data concentration

HL-UC 2_SUC_1.3_Monitoring power quality in the grid

HL-UC 2_SUC_1.4_Fault detection and identification

HL-UC 2_SUC_1.5_Asset management
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e HL-UC2 SUC_2.1 RES and load forecasting

e HL-UC2 SUC_2.2 Topology processor

e HL-UC2_SUC_2.3_Network observability analysis

e HL-UC2 SUC 2.4 Load flow calculation

e HL-UC2_SUC_2.5 State estimation

e HL-UC2_SUC_2.6_Bad data detection, identification and replacement
e HL-UC2 SUC 3.1 Load control

e HL-UC2_SUC_3.2_DR as a service to the grid

e HL-UC2 SUC 3.3 Optimization algorithm

e HL-UC2 SUC 3.4 Reconfiguration

e HL-UC2 SUC_3.5 Islanding procedures for the local grid

e HL-UC2 SUC 3.6 Coldironing

e HL-UC3_SUC_1.1_Data collection from EVSE

e HL-UC3 SUC 1.2 Data collection from EVs

e HL-UC3 SUC 2.1 Users'authentication

e HL-UC3 SUC 2.2 Charging session request

e HL-UC3 SUC 2.3 Charging session booking

e HL-UC3 SUC 3.1 EVSE network configuration

e HL-UC3 SUC 3.2 EV load forecasting

e HL-UC3 SUC 3.3 EV flexibility estimation

e HL-UC3_SUC_3.4_Reference charging load profile calculation
e HL-UC3_SUC_3.5_Charging session schedule

e HL-UC3 SUC 4.1 Charging reschedule to follow grid requests
e HL-UC3 SUC 4.2 Charging reschedule to maximise RES integration
e HL-UC3_SUC_4.3_EV providing V2H services

e HL-UC4_SUC_1.1_Increase of self-consumption

e HL-UC4 SUC 1.2 Time-of-use management

e HL-UC4 SUC 1.3 Peak shaving

e HL-UC4 SUC 2.1 Batteries dispatch management

e HL-UC4_SUC_2.2 Black start capabilities

e HL-UC4_SUC_2.3 Power management for peak shaving and load harmonization
e HL-UC4 SUC_ 2.4 Backup power for residential area

e HL-UC4 SUC 3.1 Market scheduling

e HL-UC4_SUC_3.2_Combination of applications/services in the same storage system
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e HL-UC4_SUC_3.3 Batteries automatic dispatch

e HL-UC4_SUC_4.1 Parameter configuration of storage systems

e HL-UC4 SUC 4.2 Priority list of units running

e HL-UC6_SUC_1.1 Resource metering

e HL-UC6_SUC_1.2_VPP RES forecast

e HL-UC6_SUC_1.3 VPP flexibility forecast

e HL-UC6_SUC 1.4 Strategies definition

e HL-UC6_SUC 2.1 VPP market participation and bid calculation

e HL-UC6_SUC 2.2 VPP ancillary market participation and bid calculation

e HL-UC6_SUC 2.3 VPP unit scheduling

e HL-UC6 _SUC 3.1 Real-time flexibility calculation

e HL-UC6_SUC 3.2 VPP implementation of ancillary services

e HL-UC6_SUC 3.3 Real-time decision making

e HL-UC6_SUC 4.1 Manage contractual issues

e HL-UC6_SUC 4.3 Define and manage member compensation

e HL-UC6_SUC_4.4_DSM and DR mechanisms
8.3.3 Preliminary deployment and demonstration plan

e Month 14 — Month 19: a thorough analysis of the Terni demo site will be carried out in terms of
technologies and facilities available locally. Particular emphasis will be placed on the integration of

the innovative solutions developed under Nobel Grid, ELSA and SUCCESS projects with WISEGRID
tools.

e Month 19 — Month 24: The Terni demo site will support technical developments in lab testing in an
integrated environment, eventually through simulation.

e Month 22 — Month 30: preliminary deployment of the first version of the WiseGRID tools (to be
demonstrated in Terni demo site) including the test of its critical functionalities and the data gather-
ing for evaluation.

e Month 30 — Month 40: local deployment and testing of the final version of the WiseGRID tools (to be
demonstrated in Terni Demo site), including the test of the full sets of functionalities in real environ-
ments and the data gathering for evaluation.

8.3.4 Potential barriers
In this section, we identify a number of regulatory, technical, social and economic obstacles that could reduce
the impact of the WiseGRID in the European smart grid landscape and provide recommendations to effi-
ciently and collectively overcome them:

e Lack or limited adoption of open and interoperable standards: Member States and the EC should
ensure that internationally accepted open and interoperable standards for interfaces are adopted in
order to efficiently deploy and operate Smart Grid services via competitively-neutral incentives and
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a clear roadmap. Furthermore, CEN, CENELEC and ETSI should orchestrate a more thorough gap anal-
ysis in order to identify and, later, develop any missing standards. Moreover AENOR, as partner in
the project, will support us into considering and contributing to the Smart Grid standardization.

e Inadequate energy market design and rules: The revision of the Third Internal Energy Market Package
needs to comprise market rules that ensure a fair, democratic, non-discriminatory and competitive
environment, with clear roles for all energy players, including policy groups such as the Agency for
the Cooperation of the Energy Regulators (ACER). For example, controllers of smart metering data
should provide access to all rightful data recipients on a timely manner via appropriate market facil-
itation services. Similarly, fair competition between different storage solutions should be facilitated.
Furthermore, short-term balancing market development, equal access to electricity storage, aggre-
gated flexibility and dynamic pricing are considered as mature options for enhancing the competi-
tiveness and efficiency of the single European energy market, as well as, validating the key role of
aggregators. Last, but not least, DSOs and TSOs should be encouraged to exchange relevant opera-
tional data with each other and allow flexible capacity management in order to ensure safe, secure
and cost efficient distribution and transmission network operation and development. Policy makers
need to take these into consideration.

e Absence of efficient and fair legal/regulatory framework: Regulation needs to make sure that the five
principles of data management (privacy and security, transparency, accuracy, accessibility and non-
discrimination) are met in order for consumers to be protected and agree to actively participate in
DR schemes. Furthermore, contractual arrangements should be simple, transparent and fair and al-
low consumers to access any service provider of their choosing, and protect them from multiple
conflicting contracts for flexibility.

e Limited adoption of smart appliances and distributed energy resources by consumers: Enablers of
active demand and supply side participation, such as smart appliances, storage systems and EVs,
could be subsidised in order to reduce the initial acquisition cost for end-users. Additional concerns
for the latter, such as the slow charging rate, range anxiety, etc., can be mitigated by further incen-
tives (e.g. attractive access to parking in congested urban area) and roll-out of infrastructure, like
charging stations.

e Privacy concerns, fear of losing control and excessive charges: These barriers may be reduced by
stimulating public awareness for smart energy solutions, communicating the non-compulsory nature
of DR schemes and providing fair behavioural incentives in order to effectively deal with inertia.

e Economic attractiveness: A forward-looking and stable regulatory framework, can provide the right
economic incentives to newcomers for implementing innovative business models. Furthermore, Grid
operators should be discouraged from performing short-term optimisation in order to make sustain-
able, long-term investments that will support the EU's Energy and Climate targets for 2030.

8.4 MESOGIA

HEDNO (Hellenic Electricity Distribution Network Operator S.A.) was established in April 2012 with the
secession of the Distribution sector of PPC S.A. in accordance with Law 4001/2011 and in compliance with
EU Directive 2009/72/EC. It is a 100% subsidiary of PPC S.A., however it is functionally and administratively
independent, in compliance with all the requirements of independence incorporated in the above legal
framework.

HEDNO is the only DSO in Greece (except the airport network) and one of the largest in Europe and is
responsible for the operation, maintenance and exploitation of the distribution network in the whole
country, including the mainland and the non-interconnected islands.
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HEDNOQ's tasks comprise the operation, maintenance and development of the electricity distribution network
in Greece in order to ensure transparent and non-discriminatory access of all consumers and more generally
of all users of the network. In order to improve service quality as expressed by energy quality indices (humber
of failures, time of restoration, quality of voltage waveforms, etc.) along with the reduction of the operating
cost and the increase of productivity, important investments in the network have been made in order to:

e Supply the continuously increasing demand,;

e Enhance network reliability and decrease losses by construction of new lines and substations and
upgrade of existing ones;

e Introduce operation automation (installation of remote metering and remote control systems);

e Construct networks compatible to societal requirements (taking care of the harmonization of new
constructions with the natural and built environment).

The total length of MV/LV Network is 233.038 km, of which the Medium Voltage (MV) Network is 111.139
km and the Low Voltage (LV) Network is 125.164 km. The high-voltage (HV) grid is 945 km, of which 200 km
are in Attica and 745 km in non-interconnected Islands. The network includes 161.182 MV/LV Substations
and 225 HV/MV Substations including 19 GIS substations, 199 in the mainland system and 26 in non-
interconnected Islands. HEDNO serves 7.438.455 customers (11.444 at MV and 7.427.011 at LV).

In addition, in order to compare the evolution of the distribution network during the last two years, the basic
figures of the Electricity Distribution network for the year 2014 are provided in Figure 67.
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2014 Data

*Corresponds to approximately 75% of the total installed RES
capadity in Greece.

Figure 67 — Basic figure of the Hellenic Electricity Distribution Network

Irrespective of the choice regarding the current or future electricity retailer, each new or existing consumer
should address HEDNO for topics related to the connection to the Distribution Network.

HEDNO ensures the implementation of the relevant works based on the applicable terms, conditions, and
bills. The most important works include:

new electricity supply connection,

increase/decrease in the contracted capacity of electricity supply,
supply relocation,

unification/separation of supply connection points,

removal of electricity supply and

other technical issues regarding connections.

HEDNO is responsible for examining the possibility of connecting Renewable Energy (RES) Generation Units
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and Combined Heat and Power (CHP) Generation Units to the Distribution Network. For the cases where this
possibility exists, HEDNO looks after the implementation of the works relevant to the connection of the
interested producers.

As Operator of the non-interconnected islands, HEDNO ensures the reliable, efficient and secure operation
of each individual electricity system. Furthermore, HEDNO takes all necessary measures in order to mitigate
the environmental impact and to ensure the optimal participation of RES and CHP production units.

Figure 68 — Instance from one of HEDNO’s Control Centre

HEDNO has under close observation the status of the infrastructure and takes all necessary actions in order
to ensure compliance with specific technical specifications for the Network, with a view to achieve smooth
and secure operation and to provide customers with the best possible power quality. In order to offer optimal
supply of electricity in terms of quality, every effort is made to reduce the number and duration of supply
interruptions. To this end, Network maintenance and reinforcement is systematic, while all fault incidents
are rectified as soon as possible.

Radical modernization of the existing Network and its transformation to a “Smart System” that continually
optimizes management of the connected consumers and producers, constitute the fundamental pursuits of
HEDNO.

Compared to the existing, the new smart network will be superior in terms of performance and reliability,
while being more customer-centric and at the same time more economical for the electricity sector in total.
HEDNO is committed to implement in the course of the following years all necessary works, through which
“smart grids” will transform from vision to reality.

These include automation and control projects, the computerized Geographical Information System (GIS) of
the electricity Distribution Network, management and operation infrastructure of the non-interconnected
systems, with a view to achieve greater Renewable Energy penetration and expansion of the use of smart
meters and relevant technological equipment.

Regarding its commitment to improve power quality, the most commonly used index internationally is SAIDI
(System Average Interruption Duration Index), which reflects the average interruption duration per customer
on a yearly basis. HEDNO systematically strives to achieve constant improvement in the specific index, while
further reduction of the duration of interruptions constitutes part of the Company’s mid-term planning.

Improving power quality and enhancing HEDNOQ's services being part of the general framework of its efforts,
the Company realizes investments of over €250 million per year with a view to reinforce and modernize the
Distribution Network and offer faster and more effective services to consumers throughout the country.

Direct and bidirectional communication with the customers is achieved by developing modern call centers,
such as customer service information center.

8.4.1 Pilot site description

The Hellenic Distribution Network Operator in order to operate, maintain and evolve the Distribution Grid,
ensuring the optimal operation, is divided in 5 Regional Departments with defined areas of jurisdiction. The
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five regional departments are also related to geographical areas in Greece, namely:
e Department of Attica Region,

e Department of Macedonia — Thrace Region,
e Department of Peloponnese-Epirus Region,
o Department of Central Greece and

e Department of Islands Region.

Each of these regions is further divided in smaller areas (consisting of several municipalities) responsible for
the development and maintenance of the local grid and customers’ service. More specifically, as an indicative
example Attica region (shown in Figure 69) comprises of 7 areas which are: Athens, Piraeus, Kallithea,
Philothei-Kifisia, Peristeri, Mesogia and Elefsina.
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Figure 69 — Attica region with the main Control Centre located at Athens

The pilot site “Mesogia” is located in the area of Mesogia at the south-eastern part of Attica, near Athens.
Mesogia area includes the municipalities of Koropi, Lavrio, N. Makri and the interconnected islands of Kea,
Andros and Tinos. The area of jurisdiction is depicted in Figure 70 and in Figure 71.

Further information regarding the structure of HEDNO is available in HEDNO’s website, where all the relevant
information for the company and customer services is given. The following link is provided for easy access:
(https://www.deddie.gr/en/upiresies/simeia-eksupiretisis/diktuo-eksupiretisis). The area of Mesogia can be
found by selecting the Prefecture: Attica and the Area of: Mesogia.

Mesogia has been used by HEDNO for the implementation of innovative pilot projects (e.g. Geographic
Information System), which are expected to be expanded in the future to the rest of Greece after their
successful completion there. Thus, it contains more advanced equipment which could be integrated with
WiseGRID products for further development of smart grids solutions, and human resources eager to support
these kinds of projects. In addition, the Mesogia area is considered as ideal for demonstration purposes since:
a) it combines parts of mainland and interconnected islands, which is an interesting mixture of locations,
systems and infrastructure to be studied, b) provides a mix of rural, urban and suburban areas, c) consists of
a customer mix including: households, small, medium and large industries, d) has good RES penetration of
various types and e) is close to the capital.
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Also, another point mentioned above that should be stressed is the fact that the area combines mainland
and interconnected islands and the experience to be acquired will be valuable for HEDNO, since more islands
are expected to get interconnected with the Mainland Network increasing its complexity.
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Figure 70 — Mesogia area with indication of the substations at the interconnected islands

Office . Branch
! 4 i NeaZtopa
Xdpm¢  Aopugdpog
E 7
Mapouat : Mappapt ped
‘ Pagriva KapuoToc R
ABnva @'
; \ Ayior 4
MNetpatag
Favplo
Mnarot 550
BouAtaypevn . oS
89 |
{91]
Aavplo
E T ~ -
! v1l1dg
Tolvio louhiba @ ﬁTP
Kéa 3
8 +
£ Trvog .
9 4 N\{U‘Gfiz -
Googl & ;
o g e ©2017 Azboyéva xapm Google 185bbc Opoi Xphone AvogobABEaNOS xdpm

Figure 71 — South-eastern part of Attica with indication of customer service points

Mesogia pilot site includes also the Meltemi seaside camping in Rafina, which has been used as a test bed
for several other projects, including Nobelgrid. Meltemi consists of 170 cottages used mostly for summer
holidays. Due to the small size of each cottage, its electrical consumption is lower than an ordinary house in
Greece. The ecological awareness of its habitants and the electrical structure (all houses connected to the
same MV/LV transformer) of the settlement make it ideal for use as a test bed, for functions related to
emergency and critical grid situations. A number of Distributed Generators (DGs) are installed that can
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partially support the Meltemi camping load in islanded Microgrid operation.

8.4.1.1 Infrastructure

In this section, the infrastructure of the distribution grid and HEDNO in Mesogia (as registered at the end of
2016) will be briefly described in terms of customers, network lines and substations.

In 2016, HEDNO provided in the area of Mesogia electricity to 482 consumers connected to the medium
voltage network and 226.076 consumers connected to the low voltage network. More specifically, Table 15
presents the number of consumers per zone and for medium and low voltage networks, respectively. There
are three zones: A, B and C.

e Zone A refers to urban consumers.
e Zone B refers to suburban consumers.
e Zone Crefers to rural consumers.

Table 15 — Consumers in Mesogia

Consumers in medium voltage Consumers in low voltage Total consumers
network network
Zone A Zone B Zone C Zone A Zone B Zone C Zone A Zone B Zone C
160 313 9 20.347 176.339 29.390 20.507 17.652 29.399

Furthermore, in 2016, the overall energy demand was 414.364 kVA in the medium voltage network and
3.689.733 kVA in the low voltage network. In particular, Table 16 and Table 17 present the consumption per
usage for the low and medium voltage networks respectively.

Table 16 — Consumption per usage in low voltage network in Mesogia (MWh)

Publi
Usage Residential Industrial Commercial Agricultural Streetlight u .|c Total
Buildings
Consumed
Energy 586.566 31.596 267.221 20.696 30.572 19.954 956.604
(MWh)

Table 17 — Consumption per usage in medium voltage network in Mesogia (MWh)
‘ Usage Industrial Commercial Public Buildings ‘ Total ‘

‘ Consumed Energy (MWh) | 241.326 217.314 21.467 ‘ 480.107 ‘

The main components of the equipment already installed in Mesogia pilot site for the year 2016 are:
e  MV/LV Substations.

Table 18 presents the number of overhead and other MV/LV substations and the total installed
power in medium and low voltage networks.

Table 18 — MV/LV Substations in distribution network in Mesogia
Overhead substations

Other substations Total substations

Number | Installed power (kVA) | Number | Installed power (kVA) | Number | Installed power (kVA)

3.182 734.645 113 73.590 3.295 808.235

e Transformersin MV/LV substations.

Table 19 presents the number of transformers in overhead and other substations and their nominal
power.

137

D2.1 WiseGRID requirements, Use cases and pilot sites analysis



L
I ilseEr|t

Table 19 — Transformers in MV/LV substations in Mesogia
20kV 15kV Total

Number kVA Number kVA Number kVA

3.114 790.835 181 17.400 3.295 808.235

e Voltage regulators: 5 in substations of 20kV with nominal power equal to 50MVA.

e Power lines in medium and low voltage networks.

The following Table 20 presents the length of MV and LV power lines per type of line for the medium
and low voltage networks in Mesogia. There are three types of line in the distribution network:
overhead, underground and underwater.

Table 20 - Length (km) of MV and LV lines in Mesogia
Medium voltage network Low voltage network Total

Overhead | Underground | Submarine | Overhead | Underground | Overhead | Underground | Submarine

1.992 303 56 4.622 229 6.615 532 56

e Installed Renewable Energy Sources.

The following Table 21 presents the installed nominal power of Renewable Energy Sources,
consisting of wind farms, PVs, PVs net metering and rooftop PVs in Mesogia.

Table 21 - Installed RES technologies in Mesogia

RES Technology Number Power (kW)
Wind Farm 5 5.150,00
PV 280 48.822,88
PV Net Metering 40 545,84
Rooftop PV 1457 12.442,68
Total 1782 66.961,40

e Network infrastructure in connection with TSO.

Network infrastructure at the edges of the distribution network, particularly in connection with the
Transmission System, consisting of substations, power transformers, power switches and capacitors

(Table 22).
Table 22 — Network infrastructure in connection with TSO in Mesogia
Number of Substations | Power Transformers | Power Switches Capacitors
150kV 150kv
150kV Number | MVAR
Number MVA Number
6 16 750 16 33 132

Meltemi Test Site

Figure 72 presents the LV network of Meltemi, which is a radial network fed by a single 400kVA MV/LV
transformer. This is ideal for testing new tools since all houses are connected to a single transformer.
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Figure 72 — Topographic and network configuration in Meltemi

Equipment that is already installed in Meltemi includes the following main components:
e existing RES 4,5 kW photovoltaic panels and small residential wind turbines (2-3 Wind Turbines
~1kW);

e existing Home Energy Management System (10-20 pieces) and
e diesel generator 40kVA (metering equipment in the main substation with available online connec-
tion).
8.4.1.2 Services and applications

In order to achieve the objectives of offering high quality services to the users of the network, HEDNO equips
and enhances the network with advanced equipment and applications. In case of Mesogia region, the
following applications are in place or are being gradually implemented and could be considered in the
framework of WiseGRID project (where applicable), taking into account their possible integration capabilities
via test servers.

Distribution Management System (DMS): At Attica Region, a new Regional SCADA-DMS system is in the
phase of installation and commissioning, replacing the older Regional SCADA system. Currently the main
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functionality of the system is the supervision of the HV/MV substations. For instance, critical data are
aggregated for the sustainable operation of the HV/MV substations such as event, fault alarms and metering
data. Moreover, the system has the ability to supervise the protection relays of the MV subsystems by the
use of the communication protocol IEC 870-5-103.

The current telecommunication infrastructure is used by SCADA systems for the transfer of tele-control
signals, metering data, event signals and alarm signals. The current telecommunication connections that are
used between the components of the SCADA systems are briefly presented below:
e Connection between the Central Control Systems (CCS) and the Remote Terminal Units (RTUs, which
are installed into HV substations. This connection is realized with the use of the telecommunication
grid E-NET, which belongs to Hellenic Public Power Corporation, or using ADSL connection.

e Connection between the CCS and the tele-control switching components that are installed on the
overhead MV lines. GSM modems and the communication protocol Telegyr TG800 are used for the
tele-control of the switching elements on the overhead lines.

e Connection between the CCS and the RTUs, which are installed for tele-control of urban MV substa-
tions.

e Connection between the CCS and the Fault Passage Indicators (FPI). In many regions, FPIs have ap-
propriate RTUs which relay the fault signals with the use of SMS messages via an integrated GSM
modem.

Substation Distribution Center
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Figure 73 — Schematic description of the architecture of the installed SCADA/DMS system, its function and
communication with the other actors
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Figure 74 — EFACEC Remote Control System

The expected options and services to be provided by DMS (upon complete installation) include among others,
alarm management, topology information (with feeder traces and schematics), fault management, power
flow and local allocators, outage management, quality indices monitoring and extraction, load shed, asset
management, short-circuit analysis and a virtual environment fed with real grid details, such as study

environment for investigating distribution feeder optimization, protection coordination and operator
training simulation.
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Figure 75 — Attica Region’s network topology as depicted in SCADA.
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Figure 76 — Fault locator as depicted in SCADA
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Figure 77 — Feeder schematic as depicted in SCADA

Automatic Meter Reading (AMR)/Advanced Metering Infrastructure (AMI): HEDNO is responsible for
installing, operating and maintaining the metering equipment necessary for the operation of the Distribution
Network. To this end, HEDNO collects and validates meter data and provides the respective electricity
retailers with the measured consumption data necessary for customer billing.

Smart electronic meters are installed on some distribution grid buses, extensively in the MV systems and
limited in LV systems, and are responsible for monitoring the transferred energy of these buses every 15
minutes. Currently, the AMR communicates with each Smart Meter once every 24 hours using GPRS to collect
metering data and meter log files. Up till now, all MV customers are equipped with Electronic Telemetering
Meters, but most LV customers are equipped with electromechanical meters which measure active and in
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certain cases reactive energy consumption. For electromechanical meters, metering data are manually
logged by DSO technical personnel. However, approximately 200.000 smart electricity meters with either
GSM/GPRS/3G communications or PLC through substation concentrators communications, are expected to
be supplied for a pilot rollout to commercial, industrial and residential LV customers. This pilot rollout faces
certain delays due to some legal issues related to tendering procedures. The integration of smart meters with
telemetry software will provide an advanced metering infrastructure solution, eliminating the need for onsite
meter reading visits, increasing power network’s quality, monitoring load conditions, but is not expected to
support the need of WiseGRID apps for real-time monitoring.

Meter Data Management System (MDMS): System for validating, storing, processing and analyzing large
qguantities of metering data. Particularly, MDMS provides infrastructure for data receipt on metered
consumption from the implemented AMI system within one electric utility, it potentially calculates consumed
electricity (i.e. provides data necessary to the system for calculation and collection of electricity), preserves
and manages data, and also provides access to data to all interested parties if it is compliant with the current
legislation.

Customer Information System (CIS): Customer information system covers the functionalities related to
customers and the collection of the basic identifying information such as contracts and requests for types of
energy products. In addition to this, basic functionalities are related to information offering, as well as
receiving fault complaints from customers. Customer information system deals with the processes related to
accounting complaints, customer disconnection due to non-payment, and reconnection after the settlement
of financial liabilities and change of tariff packages. Now, CIS is a DSO’s asset who is responsible for the
complaints, disconnections, etc. Of course, a CIS could become in the future a VPP’s asset and could realize
the aforementioned functionalities between the customers and the VPP operator.

Outage Management System (OMS): OMS is used by the distribution system operator for the purpose of
detecting outages within the electric distribution network, as well as outage verification and/or supply
restoration. OMS is a system considering that it is functionally connected with different domains and their
business sub-functions. The most important of all domains and business sub-functions are: fault
management under the network management, work management and supervision under maintenance and
construction.

GIS: Geographic information system is originally designed to capture, analyze, manage and present the
spatial or geographical network data. Moreover, it is a quite flexible system that can collaborate with other
systems and technologies concerning the network functions and management operations, such as DMS-
SCADA, SAP, CIS, etc. The visualized network status will be directly displayed to the operators so that it is
helpful for the operating efficiency, as show in Figure 78. Last but not least, the geographic information
system is valuable for grid planning, optimizing, repairing and maintaining strategies. The regions of Mesogia
and West Thessaloniki are the first to be equipped with GIS, as the first stage of the system’s roll-out in the
Greek Distribution Network. The GIS pilot in Mesogia started in April 2017.
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Figure 78 — Grid’s depiction in GIS
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Figure 79 — Closer depiction of the grid in GIS, while used for grid planning studies

Distribution Grid Components:

Smart Meter (SM)

DER Controller: In this case, DER controller is able to receive setpoint signals in order to adjust its
production, as well as to send acknowledgement information and implement the respective set-
points.

Concentrators: Concentrators are autonomous devices executing automatically or on request me-
tering data reading and parameterization and delivery of read data to AMI. In general case, many
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levels concentrators could be implemented depending on how the data are transferred and manip-
ulated. Now, concentrators transfer metering data to DMS every 24 hours via GPRS communication.

8.4.2 WiseGRID in Mesogia

In general, WiseGRID project will assist HEDNO in improving the services provided to the customers
(WiseHOME app), as well as in developing new services, by means of the WiseGRID IOP and the WiseGRID
Cockpit.

The increased RES/DG penetration creates new challenges to the management distribution network and
HEDNO already searches for solutions to efficiently control and integrate them, cope with voltage problems
and increase the hosting capacity.

HEDNO needs intelligent automation in order to improve the power quality and efficiency. The
demonstration site will provide the opportunity to test new functionalities and investigate the replicability
in other sections of the distribution network. Furthermore, taking into account the ongoing tender for smart
meters, the demonstration in the WiseGRID will allow HEDNO to gain valuable experiences.

Furthermore, a critical role of HEDNO is to become a market facilitator in the distribution network, and ICT
tools developed in the WiseGRID are recognised as a significant step to fulfill this objective.

More specifically, the goals of the tests implemented in Mesogia are the following:
e Increase of power quality and RES penetration: The selection of a congested substation is ideal for
testing new advanced application for grid management and DR. The goal is to achieve the increase
in RES penetration using grid management tools and DR.

e Active demand management for ancillary services and market participation: The goal is to demon-
strate the role of DSO as market facilitator. Namely, combining the DR capabilities and the grid man-
agement tools, HEDNO will demonstrate the provision of ancillary services (voltage support).

e Collaboration with other energy actors: The goal is to investigate policies that will allow the further
increase in the system efficiency through a more holistic view, thus integrating other energy actors.

8.4.2.1 WiseGRID tools and technologies

For these to be achieved, the following WiseGRID tools will be mainly deployed and tested:
e WG IOP (WiseGRID InterOperable Platform)

WG IOP, as a scalable, secure and open interoperable platform will interconnect the different
WiseGRID products/tools, managing the massive heterogeneous data streams and ensuring an
efficient and harmonized function of the WiseGRID integrated solution. Its role is important for a
DSO, since the combination and co-ordination of the different used systems and the efficient data
retrieval affect the effectiveness of its operation.

e WG Cockpit

WG Cockpit tool, as the tool focusing on the operation, monitoring and decentralized automatic
control of the distribution network, is one of the most significant tools for HEDNO in the WG palette.
The offered possibilities of real-time grid monitoring, load and production forecasting, DR campaigns
triggering and decentralized fast control could assist in reaching the goal of increased RES
penetration with high power quality.

In addition to the above products, the following WiseGRID tools will be also considered at Mesogia pilot site:
e WiseCORP

WiseCORP tool as a corporate application is not a tool destined for DSO and its central activities.
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However, it could be useful both for a DSO company for better energy management in its premises
and for DSO’s customers, mainly the industrial ones. By incorporating WiseCORP, they would
optimize their energy use, increase their self-consumption, and participate in DR campaigns finally
offering services also to the DSO, contributing to a more efficient operation of the network. In this
case, it could be utilized in order to test the interoperability between the interfaces of similar
applications potentially used by businesses in the future and the interface of HEDNQO's systems,
providing that there is the necessary technical infrastructure.

WiseCOOP

WiseCOOP tool, as WiseCORP too, does not directly address DSQO’s activities and needs. Moreover,
in Greece, there is not a regulatory framework for the Aggregator activity yet. Nevertheless, since
cooperatives have started arising and there are active retailers in Greece, WiseCOOP could play a
significant role in better management of their portfolio (customers and assets) and in fast and
reliable response to DSO’s requests or DR campaigns.

WiseHOME

WiseHOME app is the tool to make the residential customers active players able to monitor and
control their energy consumption, participate in the market, thus also affecting their energy costs.
In this way, it could be a means to improve the services provided to HEDNQO’s customers and check
the parameters or the interoperability between the interfaces of the customer apps with DSO’s
systems and how this can be most effectively used to activate customer’s response. In this case,
WiseHOME tool could be used as an incentive for the residents accepting to participate in the pilot
project in order to provide to them an overview of their energy consumption and the possibility to
monitor and manage it.

WG RESCO

WG RESCO app could facilitate the operation of RESCOs and help them to increase their portfolio
allowing more citizens to have access to renewable energy. This would be in line with the HEDNO's
objective for increasing RES penetration.

WG STaaS/VPP

WG STaaS/VPP app as a tool of specialized aggregators with focus on services to DSO and energy
selling could be of interest to HEDNO and contribute to a reliable and stable grid operation. In
Mesogia pilot site, WG STaaS/VPP participates as auxiliary system in the implementation of HL-UC 5
related with Cogeneration.

WG FastV2G
WiseEVP

The infrastructure to be deployed includes:

400 smart meters, as they were developed in previous project, following the architecture of Unbun-
dled Smart Meters (USM) to aggregate functionalities which allow flexible support for billing, for
energy and ancillary services markets. The smart meter functionalities are adequately grouped in
two separate (unbundled) components, the Smart Metrology Meter (SMM) and the Smart Meter
eXtension (SMX). The Metrology Meter is responsible to record the metrological data in highly se-
cured manner, but has limited functionalities. The Extension overcomes this functional limitation by
providing advanced functionalities that support the future evolution of the smart grid and energy
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services. These smart meters will be deployed to satisfy the necessary requirements and functions
of the WiseGRID applications.

e CHP at Gas Company

2 CHP units (10-20kWe) will be installed in the area in order to demonstrate the corresponding
functionalities of WiseCORP. Advanced management of the CHP will allow the provision of ancillary
services and the participation in VPP schemes without affecting the comfort level in the buildings.

8.4.2.2 WiseGRID Use Cases

7 HL-UCs, 26 PUCs and 99 SUCs are planned to be implemented and tested in the Mesogia pilot site. It should
be mentioned that each UC will be implemented with a different priority value as presented in the WiseGRID
UCs Inventory (Table 31).

HL-UCs

e HL-UC 1 Distributed RES integration in the grid

e HL-UC 2 Decentralized grid control automation

e HL-UC 3 E-mobility integration in the grid with V2G

e HL-UC 4 Battery storage integration at substation and prosumer level
e HL-UC 5 Cogeneration integration in public buildings/housing

e HL-UC 6 VPP technical and economic feasibility

e HL-UC 7 Citizens empowerment in energy market and reduction of energy poverty

e HL-UC1_PUC_1_Network monitoring

e HL-UC1_PUC_2_Control strategies for reducing RES curtailment
e HL-UC1 _PUC_3 Voltage support and congestion management
e HL-UC1 PUC_5_Promote RES via RESCO companies

e HL-UC2 PUC_1 Distribution network real-time monitoring

e HL-UC2_PUC_2_Real-time distribution system awareness

e HL-UC2_PUC_3_Grid control

e HL-UC3 PUC_1 EVSE and EV fleet monitoring

e HL-UC3 PUC 2 Interaction of the user with EVSE

e HL-UC3_PUC_3_EV charging management

e HL-UC3_PUC_4_lInteraction with the energy infrastructure

e HL-UC4 PUC_1 Batteries management at prosumer level

e HL-UC4 PUC 2 Batteries management at aggregator level (grid support)
e HL-UC4 PUC_3_Ancillary services

e HL-UC4_PUC_4_Combination of battery storage systems
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SUCs

HL-UC5_PUC_1_Thermal monitoring

HL-UC5_PUC_2_Cogeneration and HVAC management

HL-UC 5_PUC_3_Comfort-based demand flexibility models

HL-UC5_PUC_4 Cogeneration and HVAC optimisation

HL-UC 6_PUC_1_VPP monitoring and management

HL-UC 6_PUC_2_VPP market participation

HL-UC 6_PUC_3_ VPP real-time control

HL-UC 6_PUC_4_VPP users relationship management

HL-UC 7_PUC_1_Dynamic management of demand side assets in tertiary sector

HL-UC 7_PUC_2 Dynamic aggregation of demand side assets and active participation into energy
market

HL-UC 7_PUC_3_Clients engagement for active market participation

HL-UC 1_SUC_1.1 Data collection from the RES and critical network sections

HL-UC 1_SUC_1.2_ Forecast of RES production, consumption and of total power flow in critical sec-
tions

HL-UC 1_SUC_1.3_KPI management
HL-UC 1_SUC_1.4_Big data storage analysis

HL-UC 1_SUC_2.1_Reduce RES curtailment by encouraging neighbourhood transactions and real-
time consumption

HL-UC 1_SUC_2.2 Reduce RES curtailment by using grid storage distributed means

HL-UC 1_SUC_2.3 Providing DSO curtailment warnings service to allow RES strategies

HL-UC 1_SUC_2.4_Methods for reducing RES curtailment in island mode

HL-UC 1_SUC_3.1_Provide local U control through P-Q flexibility of RES inverters (centralized)
HL-UC 1_SUC_3.2 Provide local U control through P-Q flexibility of RES inverters (decentralized)
HL-UC 1_SUC_3.3 Improve voltage symmetry between the phases

HL-UC 1_SUC_5.1_RESCO asset inventory, control and maintenance

HL-UC 1_SUC_5.2_Monitor domestic RES production

HL-UC 1_SUC_5.3_Monitor domestic clients consumption

HL-UC 1_SUC_5.4 Manage energy selling

HL-UC 1_SUC_5.5_Energy cost management

HL-UC 2_SUC_1.1_Monitoring grid through Unbundled Smart Meters

HL-UC 2_SUC_1.2_Data concentration

HL-UC 2_SUC_1.3 Monitoring power quality in the grid
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e HL-UC2_SUC_1.4_Fault detection and identification

e HL-UC2_SUC_1.5_Asset management

e HL-UC2_SUC_2.1_RES and load forecasting

e HL-UC2 SUC 2.2 Topology processor

e HL-UC2 SUC_2.3 Network observability analysis

e HL-UC2 SUC_2.4 Load flow calculation

e HL-UC2_SUC_2.5_State estimation

e HL-UC2_SUC_2.6_Bad data detection, identification and replacement
e HL-UC2 SUC 3.1 Load control

e HL-UC2 SUC 3.2 DR as aservice to the grid

e HL-UC2 SUC 3.3 Optimization algorithm

e HL-UC2 SUC 3.4 Reconfiguration

e HL-UC2 SUC 3.5 Islanding procedures for the local grid

e HL-UC3 SUC 1.1 Data collection from EVSE

e HL-UC3 SUC 1.2 Data collection from EVs

e HL-UC3 SUC 2.1 Users' authentication

e HL-UC3 SUC 2.2 Charging session request

e HL-UC3 SUC 2.3 Charging session booking

e HL-UC3 SUC 3.1 EVSE network configuration

e HL-UC3 SUC 3.2 EV load forecasting

e HL-UC3_SUC_3.3_EV flexibility estimation

e HL-UC3_SUC_3.4_Reference charging load profile calculation
e HL-UC3 SUC 3.5 Charging session schedule

e HL-UC3 SUC 4.1 Charging reschedule to follow grid requests
e HL-UC3_SUC_4.2_Charging reschedule to maximise RES integration
e HL-UC3_SUC_4.3_EV providing V2H services

e HL-UC4 SUC 1.1 Increase of self-consumption

e HL-UC4 SUC 1.2 Time-of-use management

e HL-UC4 SUC 1.3 Peak shaving

e HL-UC4_SUC_2.1 Batteries dispatch management

e HL-UC4_SUC_2.2 Black start capabilities

e HL-UC4 SUC 2.3 Power management for peak shaving and load harmonization
e HL-UC4 SUC_2.4 Backup power for residential area

e HL-UC4_SUC_3.1_Market scheduling
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e HL-UC4_SUC_3.2_Combination of applications/services in the same storage system
e HL-UC4_SUC_3.3 Batteries automatic dispatch

e HL-UC4 SUC 4.1 Parameter configuration of storage systems
e HL-UC4 SUC 4.2 Priority list of units running

e HL-UCS5_SUC_1.1_Monitoring gas meters

e HL-UC5_SUC_1.2_Monitoring CHP

e HL-UC5_SUC_1.3_Monitoring buildings

e HL-UC5_SUC_2.1 Forecasting thermal needs

e HL-UC5 SUC 2.2 Real-time control set-points

e HL-UC5 SUC 2.3 Control devices

e HL-UC5 SUC 2.4 Alarm management

e HL-UC5_SUC_3.1_Thermal model of households

e HL-UC5 SUC 3.2 Thermal model of building

e HL-UC5 SUC 3.3 Thermal flexibility modelling

e HL-UCS5_SUC_4.1_VPP participation

e HL-UC5 SUC 4.2 Provision of ancillary services

e HL-UC5_SUC 4.3 System optimisation

e HL-UC6_SUC_1.1 _Resource metering

e HL-UC6 _SUC 1.2 VPP RES forecast

e HL-UC6_SUC 1.3 VPP flexibility forecast

e HL-UC6_SUC_1.4_Strategies definition

e HL-UC6_SUC_2.1_VPP market participation and bid calculation
e HL-UC6_SUC 2.2 VPP ancillary market participation and bid calculation
e HL-UC6_SUC 2.3 VPP unit scheduling

e HL-UC6_SUC_3.1_Real-time flexibility calculation

e HL-UC6_SUC_3.2_VPP implementation of ancillary services

e HL-UC6_SUC 3.3 Real-time decision making

e HL-UC6_SUC 4.1 Manage contractual issues

e HL-UC6_SUC 4.2 Define and manage member compensation
e HL-UC6_SUC_4.3 DSM and DR mechanisms

e HL-UC7_SUC_1.1_Monitor energy demand

e HL-UC7_SUC 1.2 Enriched information visualization

e HL-UC7 _SUC 1.3 Integration with DR mechanisms

e HL-UC7_SUC_1.4_Net metering & self-consumption
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e HL-UC7_SUC_1.5_Energy cost management for large infrastructures

e HL-UC7_SUC_2.1 _Enriched information visualization

e HL-UC7_SUC_2.2_Portfolio profiling & analytics

e HL-UC7 _SUC 2.3 Portfolio demand forecasting for wholesale energy trading

e HL-UC7_SUC_2.4 Billing services

e HL-UC7_SUC_2.5 Energy cost management and optimization

e HL-UC7_SUC_2.6_Automated DSM strategies activation through direct load control

e HL-UC7_SUC_2.7_Manual DSM strategies activation

e HL-UC7_SUC 3.1 Enriched information visualization for energy monitoring

e HL-UC7_SUC_3.2 Social network collaboration and comparison with peers

e HL-UC7_SUC_3.3_Participation in DR programs

e HL-UC7_SUC 3.4 Residential net metering & self-consumption
8.4.3 Preliminary deployment and demonstration plan

e Month 14 — Month 19: analysis of the necessary technical data, existing systems and components
involved in the demonstration. Additionally, the required adaptation for the efficient demonstration

of the project solutions will be identified and a planning of the integration and deployment activities
will be provided.

e Month 19 — Month 24: lab testing of the WiseGRID ecosystem in an integrated environment in labor-
atory conditions, as well as through simulations.

e Month 20 — Month 25: complete plan and timeline of the specific and detailed demonstration activ-
ities considering on one hand the technical analysis done in WP14 and on the other the use cases,
business models and legal, social and ethics aspects analyzed in SP1 for the pilot site “Mesogia”.

e Month 22 — Month 26: preliminary deployment of the WiseGRID integrated ecosystem demon-
strated in Mesogia including a core set of critical functionalities in real environment and data gath-
ering during the demonstration activities.

e Month 26 — Month 30: preliminary demonstration of the WiseGRID complete and integrated solu-
tions in the real environment of the Mesogia pilot site including the data gathering during the demon-
stration activities.

e Month 27 — Month 30: final deployment of the WiseGRID integrated ecosystem demonstrated in
Mesogia including the full set of functionalities in real environment and data gathering during the
demonstration activities.

e Month 30 — Month 40: final large scale demonstration of the WiseGRID complete and integrated
solutions in the real environment of the Mesogia pilot site including the data gathering during the
demonstration activities.

8.4.4 Potential barriers

Potential barrier in the deployment of WiseGRID tools and the implementation of the Use Cases are the
following:
e Certifications:
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Any equipment installed by HEDNO should follow specific standards (not only CE certification). If the
equipment is installed after the electricity meter (towards the user’s installation), the only
certification needed is CE.

e Smart meters:

The smart meters tender has not been completed yet, so the initially considered smart meters are
not in place. However, this is going to be mitigated by using smart meters already developed in
previous pilot projects and installing them in Mesogia pilot site.

e The safety and operation of the Distribution Grid can not be hindered during or by the demonstration
of the WG Cockpit.

e Data privacy and security for the participants:
It is mandatory to anonymize all data. The user’s name should not be known to the partners.
e Participation and engagement of end-users:

In order to extract reliable results and a representative outcome from the deployment and
demonstation of WG tools, a significant number of users should not only aggree to participate, but
also to engage with the project, actively use the proposed tools and give feedback on them. In order
to mitigate this, adequate incentives should be found, which will make it easier, more interesting
and profitable for the users to participate.

e Lack of regulatory framework regarding storage technologies:

This can be mitigated, since this is a pilot project through which several storage technologies and
their integration in grid operations could be tested and used for further development of the
framework.

e lack of aggregators or cooperatives in Mesogia area, which is the main customer segment targeted
by WiseCOOP.

e System Communications: In 2015, there was no ability of data exchange between DMS and AMI. The
existence of such a communication system will facilitate the integration of smart grid functionalities
in Greece as it will enable DMS to implement various controls to grid’s components and have
knowledge of the whole system’s operation. For example, it is obvious, that in order for a VPP to
provide ancillary services to the DSO knowledge of metering data by DMS is required.

8.5 KYTHNOS

8.5.1 Pilot site description
The demonstration area of the current pilot site corresponds to the electrical system of Kythnos, a Greek
island and municipality in the Western Cyclades with a population of 1,632 people. Kythnos is not intercon-
nected either to the mainland grid or to any other neighboring islands’ electricity grids; hence Kythnos Is-
land’s electrical system constitutes a single-island insular system.

8.5.1.1 Infrastructure

The electricity mix of Kythnos Island is dominated by diesel and fuel oil. More specifically, regarding the
conventional electricity generation on Kythnos Island, there is the local power station, constructed by Public
Power Corporation S.A. in 1964. It is located in the area between Chora and Loutra, and at a distance of 2 km
from Chora (Figure 80). The power station consists of four (4) MWM generating sets of 0,53 MW rated power
each, two (2) MITSUBISHI generating sets of 1.275 MW rated power each and one (1) MITSUBISHI generating
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set of 1.250 MW rated power. The technical characteristics of the power station are given in more detail in
Table 23.

The electricity generated by the available conventional power station, as described above, is distributed
through medium voltage lines of 15kV; namely lines P-21, P-22, P-23. Figure 81 shows an overview of
Kythnos’ medium voltage transmission grid. Line P-22 powers the regions of Chora and Loutra, line P-21
powers the regions of Dryopida and Merichas, and line P-23 powers the region of Kanala and other coastal
settlements. Table 24 gives some of the grid characteristics. The electricity is delivered to the consumers
(Kythnos Island’s population) via low voltage distribution lines. This electrical grid is used for covering the

island’s electricity demand.
L2/ L YenNoy

16

NETOT !
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Figure 80 — Conventional power station location

KYTHNOS 3
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= Simplified Medium Voltage Grid

Figure 81 — Kythnos Island MV distribution grid
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Table 23 — Conventional power station technical characteristics

CONVENTIONAL UNITS CAPACITY (kW)
UNIT FUEL VOLTAGE (kV) MAXIMUM MAXIMUM MAXIMUM Tech.
RATED POWER GENERATED (gross) GENERATED IN GENERATED IN Min Merit Order
J SUMMER (gross) SUMMER (net) (MW)
MWM TBD603V12 DIESEL 0,4 530 400 400 386 0,265 3A
MWM TBD603V12 DIESEL 0,4 530 400 400 386 0,265 3B
MWM TBD603V12 DIESEL 0,4 530 400 400 386 0,265 3C
MWM TBD603V12 DIESEL 0,4 530 400 400 386 0,265 3D
MITSUBISHI S16R-PTA DIESEL 0,4 1.275 1.275 1.122 1.083 0,600 1A
MITSUBISHI S16R-PTA DIESEL 0,4 1.275 1.275 1.122 1.083 0,600 1B
MITSUBISHI DIESEL 0,4 1.250 1.250 1.122 1.083 0,600 2
Table 24 — Characteristics of medium voltage distribution grid
NUMBER OF TOTAL WIND
MAXIMUM | MINIMUM SUBSTATIONS TOTAL LINES UNDERGROUND GRID STATION PV STATION PV TOTAL RES
INSTALLED INSTALLED CONNECTED CAPACITY
LINE LOAD IN LOAD IN MEDIUM CAPACITY LENGTH LINES LENGTH LINES INSTALLED CAPACITY TO THE GRID INSTALLED
2011 (A) 2011 (A) VOLTAGE/LOW (kvA) (km) (km) LENGTH CAPACITY (kW) (kw) (kW)
VOLTAGE (km) (kw)
p-21 58 7 24 3.825 17.6 0,4 18 500 170 0 670
P-22 39 4 23 2.710 15.2 0 15,2 0 100 70 170
P-23 33 2 3.270 44.3 0 44,3 0 70 70 140
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In general, the Kythnos power system can be characterized as a small one, since its average peak demand is
lower than 5 MW. Figure 82 shows the yearly peak and base load in the last 11 years.
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Figure 82 — Peak and base load from 2005 to 2016

Figure 83 presenting the load factor for each year, from 2006 to 2016, gives values of about 30% - 35%. Such
low values of the load factor indicate a highly variable load throughout the year — seasonal load variability,
which results from the increased electricity demand during the summertime, as it becomes apparent below
(Figure 89 and Figure 90).
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Figure 83 — Annual load factor

The yearly electricity generation is depicted in Figure 84. In the last 3 years, there is a trend of increasing
electricity demand.
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Figure 84 — Electricity demand in the last 11 years

Figure 85, Figure 86, Figure 87 and Figure 88 present the daily energy curve during each season in 2016 for
working days and weekends/holidays. During autumn and springtime, contrary to winter and summer time,
the electricity demand has higher values during weekends/holidays than during working days. This difference
occurs because of two facts; firstly, on Kythnos Island there are not any industries, department stores or
many public services, which could increase the demand during working days, and secondly, touristic activity
is higher during weekends especially in autumn and spring time, since Kythnos Island is close to Athens and
many tourists visit the island for a weekend at that time of the year.
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Figure 85 — Daily energy curve in spring

Furthermore, one can notice that in winter and summertime, contrary to autumn and springtime, the daily
energy demand curves of working days and weekends/holidays are almost identical. This can be justified
because during the winter touristic activity is too low, and in summertime touristic activity is not influenced
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by working days or weekends/holidays.
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Figure 86 — Daily energy curve in summer
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Figure 87 — Daily energy curve in autumn
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(MW) DAILY ENERGY CURVE IN WINTER
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Figure 88 — Daily energy curve in winter

Finally, by grouping curves of Figure 85, Figure 86, Figure 87 and Figure 88 per weekends/holidays (Figure
89) and working days (Figure 90), one can see that the summer touristic activity constitutes the main reason
why electricity demand increases on working days as well as during weekends/holidays.

(Mw) DAILY ENERGY CURVE OF TYPICAL WEEKEND/HOLIDAY
2,00
1,80
1,60
1,40
1,20
1,00
0,80
0,60
0,40
0,20
0,00

—¢—SPRING

e=fll= SUMMER

=== AUTUMN

i WINTER

1234567 8 9101112131415161718192021222324
HOURS

Figure 89 — Daily energy curves of a typical weekend/holiday
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(Mw) DAILY ENERGY CURVE OF TYPICAL WORKING DAY
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Figure 90 — Daily energy curves of a typical working day

The higher electricity demand during summer is obvious in the typical yearly load profile (Figure 91) as well.
There is also a single maximum in April, which represents the touristic activity during Easter. This seasonal
load variability and any variability due to non-dispatchable renewable energy should always be balanced out.
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Figure 91 — Typical yearly load profile

The management and operation of Kythnos Island power system as well as the island’s electricity market is
under the responsibility of Hellenic Electricity Distribution Network Operator (HEDNO). Hence, in addition to
its default role as distribution network operator, HEDNO is the island’s generation and transmission system
operator as well as market operator. HEDNO objective is to ensure security of supply, quality of service,
generation cost minimization and maximum RES penetration. Nowadays, there is priority dispatch for the
existing solar photovoltaic stations, which are followed by the conventional power station.
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Renewables in Kythnos

Thanks to Kythnos Island excellent wind and solar potential, development of RES generation on the island
has started since the 80s. Nevertheless, the penetration rate has not shown the same intensity during the
years, which justifies the low installed and operating RES capacity on the island nowadays. In particular,
regarding the wind stations investments on Kythnos Island, Public Power Corporation Renewables S.A.
holds two operation licences of 0,67MW wind stations. In the following table and figure, further details
about the licences as well as wind stations locations are provided. Unfortunately, all the wind turbines are

currently out of order. The company though is investigating a horizontal repower project for its small wind
farms.

Table 25 — Wind stations operation licences

Application RAE Production .
.. . . . Capacity
Submission Company Licence Licence Location
i (Mw)
Date Registry Issue Date
05/03/08 Public Power Corporation Renewables S.A. | LN-01144 27/10/08 CHORA 0,165
05/03/08 Public Power Corporation Renewables S.A. | LN-01145 27/10/08 KOUKOUVAGIA 0,50

AA-01144 AA-01145

Figure 92 — Wind stations locations

Furthermore, Public Power Corporation Renewables S.A. has submitted an application to obtain a generation
licence for wind stations of 1.047 MW total capacity. This investment constitutes a project proposing the
installation of 349 Enercon E82 wind turbines in 10 different islands (Table 26 & Figure 93). One of the islands
is Kythnos, where 26 of these wind turbines will be installed. The project proposal plans the development of
a new separate interconnection to the mainland grid. However, the application has not been evaluated by
the Greek Regulatory Authority of Energy (RAE) and does not appear in Public Power Corporation Renewables
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S.A. list of future projects.

Table 26 — Application for 1,047 MW wind stations generation licence

Application RAE Production .
.. . . . Capacity
Submission Company Licence Licence Location
- (Mw)
Date Registry Issue Date
Public Power Corporation North-Western 78 (on
10/09/13 - - .
/03/ Renewables S.A. peninsula Kythnos)

Figure 93 — Locations of 1.047 MW wind stations

Another wind station, owned by Aiolos Kritis S.A., has obtained a generation licence for installing 50MW wind
turbines, provided that the licence’s owner will develop an interconnection to the mainland grid. Licence’s
details as well as wind station’s location are presented below. Nevertheless, the project has not acquired
environmental licences yet and has been through two modifications of the shareholders scheme.

Table 27 — 50MW wind station’s licence

Application RAE Production .
.. . . . Capacity
Submission Company Licence Licence Issue Location
. (MW)
Date Registry Date
10/04/09 AIOLOS KRITISS.A. | AA-03306 05/12/12 AT.KQONZTANTINOZ-KAITEAAA-XTYDO 50
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Figure 94 — Wind station’s location

As far as the solar photovoltaic capacity is concerned, there are three stations of 238,25 kWp installed and
fully operating on Kythnos Island (Figure 95). Public Power Corporation Renewables S.A. is the owner of the
98,25 kWop station, while two installations of 70kWp each are owned by other private investors (1. TONIAH I.
& ZIA EE ME AT KYNOIAKH AYNAMIKH and 2. TREND ENEPFEIAKH MONOMPOZIQMH ETAIPEIA
MEPIOPIZMENHZ EYOYNHZ). The locations of these solar photovoltaic stations are shown in the following
pictures. Despite that the total installed solar photovoltaic capacity is considerable, on Kythnos Island the
total available electrical space for photovoltaic installations is 297 kWp, meaning that there is 58,75 kWp
remaining capacity for further installations.

Table 28 — Solar photovoltaic stations per programme

PV stations on roofs

PV stations with exemption for
production licence

PV stations under net metering
compensation

Applications

Capacity (kW)

In operation

Capacity (kW)

Applications

Capacity (kW)

3

14.735

3

238,25

1

10
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PV station PPCR

Figure 95 — Solar photovoltaic stations locations
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8.5.1.2 Services and applications

HEDNO has launched projects in order to feature technologically advanced infrastructure, improve
management capabilities and examine state-of-the-art concepts and technologies. These projects include
introduction of automated metering infrastructure for consumers and generators, establishment of Energy
Control Centres (ECC), development of IT systems and applications, test-beds for innovative technologies,
and management for increased RES integration. These projects go hand in hand with reshaping the
generation management, which will consist of optimal units’ commitment scheduling in real-time economic
dispatch of dispatchable units (conventional units and RES such as hydro, biomass, etc.) and in output
curtailments for non-dispatchable units (RES such as wind and PV) with upper-level dispatch command
receiving capabilities.

More specifically, a central ECC in Athens and a local ECC on the island are to be established. The central ECC
executes the Rolling Day Ahead Scheduling (RDAS). RDAS includes submission of declarations by load
representatives and dispatchable generators as well as forecasts about non-dispatchable RES power by
HEDNO (system operator) on one day in advance. On the same day, updated forecasts giving the total
quantity of available RES energy to be dispatched or hourly generation schedules are submitted. In this way,
an initial commitment schedule for the system’s dispatchable generating units is determined while RES
power units enjoy priority dispatch. These results are to be sent to local ECC and market participants.

Besides executing RDAS, the central ECC has the responsibility of billing functions taking place on monthly or
annual cycle, data transferring between metering collection/validation system and IT system, and analysis
and application tools, such as load flow, contingency analysis, etc.

The local ECC conducts the Dispatch Scheduling (DS) and Real Time Dispatch (RTD). Inputs of DS include RDAS
results, short-term results, SCADA data, actual availability and operating status of all generation units as well
as reserve requirements. This results in DS determining the final conventional units’ commitment and initial
output at a time closer to actual operation. Then, the latest DS results, or in other words the most recent
generation units’ commitment schedules are used as input for the RTD execution. RTD optimizes load
dispatch taking into consideration the actual commitment status of generation units and existing system
conditions, while meeting operating reserve requirements.

The local ECC on the island is also responsible for the AGC (Automatic Generation Control) system and SCADA
functionality, which feed DS and RTD inputs.

The above described generation management aims to operation security, maximization of RES energy
absorption, minimization of conventional units operating costs, as well as objectivity and transparency for
the final customers.

8.5.2 WiseGRID in Kythnos
In Kythnos, an integrated management system that combines EVs, DR (public buildings), critical infrastructure
(port, desalination unit) and grid management will be demonstrated. The goal is to demonstrate that the
combination of these systems leads to a more efficient and economic operation of the system with minimised
RES curtailment.

The scenarios that will be demonstrated are:

e Increase RES penetration: the operation of a non-interconnected system with high RES penetration
is very complicated since it is a weak system. Usually, this leads to significant RES curtailment. In
Kythnos, when the wind turbine was operating, a significant portion of the produced energy was
curtailed. In view of repowering the wind station, the decrease of this curtailment can provide addi-
tional motives to the RES producer to invest. The goal is to demonstrate that WiseGRID tools may
contribute in the reduction of curtailment and the increase of RES penetration in the electrical sys-
tem.
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Energy efficiency: The thermal production is based on units powered by light diesel, thus the variable
cost of the island is very high. The goal is to test innovative services, solutions and policies that will
allow the reduction of production cost and increase the electrical system’s energy efficiency.

Integration of critical infrastructure: The desalination unit and the port (the ability to provide elec-
tricity to docked ships will be simulated) are critical infrastructure for the island and they have special
characteristics and power requirements. The goal is to demonstrate the integration of such infra-
structure in the system management.

RES electricity
production currently
curtailed

Cold ironing — Charging Flexible management of

of ferries” auxiliary the desalination station

management .
engines

i st
' 1 level

management Vehicles storage in buildings

an level Charging of Electrical Decentralised battery

Figure 96 — Demonstration scenarios for reducing RES production curtailment in the pilot site of Kythnos

8.5.2.1 WiseGRID tools and technologies

The use of the different WiseGRID tools and technologies for the specific conditions of the Kythnos pilot site
are presented.

WG Cockpit

WG Cockpit tool will be the main backbone tool to allow HEDNO manage the Kythnos electrical sys-
tem with more flexibility which will potentially lead to a more efficient and economic operation of
the system with minimised RES curtailment. More specifically it will allow the management and fore-
casting of the different critical infrastructure loads (desalination and cold ironing) and RES production
but also the communication and management of decentralised storage and loads (EVs and battery
storage in buildings). Furthermore, it will enable the more efficient grid operation through real-time
distribution system awareness and monitoring and integration of grid control services.

WiseCORP

WiseCORP tool will be marginally used in the Kythnos pilot site mainly for providing the building
managers with the essential information to support the efficient and smart operation of decentral-
ised battery storage in public buildings. In addition to that it will be used while modelling the poten-
tial future operation of cold ironing infrastructure at the port of Kythnos but also as an auxiliary tool
when implementing grid operation strategies which require the communication and collaboration
between the DSO and load operators.
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e WG RESCO

WG RESCO tool will be used to analyse the potential operation and management of decentralised
RES production, potentially coupled with the new storage equipment, by a RESCO which in the pilot
phase will be assumed to be the Aegean Energy and Environment Agency.

e WG FastV2G

WG FastV2G tool is one of the most significant tools for the Kythnos pilot site since it will be used to
enable and facilitate the supply of electricity from EVs’ batteries to the grid upon demand of the DSO.
The V2G technology combined with the electrification of Kythnos’ vehicles is expected to be one of
the main solutions to reduce RES curtailment in the island’s non-interconnected electrical system.

e WGIOP

WG IOP tool will be used by HEDNO to integrate the rest of the WG tools ensuring the open and
interoperable data collection and management of the different loads and RES stations in order to
enhance the efficiency of the Kythnos electrical system.

e WG STaaS

WG STaaS tool will be used as one of the main tools to support the integration and management of
decentralised small-scale battery storage in public buildings but also as an auxiliary tool for HL-UC
related both to the integration of distributed RES in the grid and to decentralised grid control auto-
mation.

In Table 29 the correspondence between the WiseGRID tools and technologies that are expected to be used
with the respective PUCs are summarised.

Table 29 — Correspondence of PUCs to WiseGRID tools

PUCs WG tools and
technologies

HL-UC 1_PUC_1_Network monitoring WG Cockpit
HL-UC 1_PUC_2_Control strategies for reducing RES curtailment
HL-UC 1_PUC_3_Voltage support and congestion management
HL-UC 1_PUC_4_Grid planning analysis

HL-UC 2_PUC_1_Distribution network real-time monitoring

HL-UC 2_PUC_2_Real-time distribution system awareness

HL-UC 1_PUC_4_Optimize business/industrial facilities energy usage WiseCORP
HL-UC 1_PUC_5_Promote RES via RESCO companies WG RESCO
HL-UC 3_PUC_1_EVSE and EV fleet monitoring WG FastV2G

HL-UC 3_PUC_2_lInteraction of the user with EVSE
HL-UC 3_PUC_3_EV charging management
HL-UC 3_PUC_4 _Interaction with the energy infrastructure

HL-UC 3_PUC_2_Interaction of the user with EVSE WG IOP
HL-UC 3_PUC_3_EV charging management
HL-UC 3_PUC_4_Interaction with the energy infrastructure

HL-UC 4_PUC_1_Batteries management at prosumer level WG STaaS
HL-UC 4_PUC_2_Batteries management at aggregator level (grid support)
HL-UC 4_PUC_3_Ancillary services

HL-UC 4_PUC_4_Combination of battery storage systems
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8.5.2.2 WiseGRID Use Cases
HL-UCs

The Kythnos demo site relates to six (6) out of the seven (7) HL-UC of which the four (4) are highly related to
the specific challenges.

High relevance

e HL-UC 1 Distributed res integration in the grid

e HL-UC 2 Decentralized grid control automation

e HL-UC 3 E-mobility integration in the grid with V2G

e HL-UC 4 Battery storage integration at substation and prosumer level
Low relevance

e HL-UC 6 VPP technical and economic feasibility

e HL-UC 7 Citizens empowerment in energy market and reduction of energy poverty

PUCs

The Kythnos demo site relates to twenty three (23) out of the twenty eight (28) PUC, of which the sixteen
(16) are highly related to the specific challenges.

High relevance
e HL-UC1 PUC_1 Network monitoring
e HL-UC1 PUC 2 Control strategies for reducing RES curtailment
e HL-UC1_PUC_3 Voltage support and congestion management
e HL-UC1_PUC_5_Promote RES via RESCO companies
e HL-UC2_PUC_1_Distribution network real-time monitoring
e HL-UC2_PUC_2_Real-time distribution system awareness
e HL-UC2 PUC 3 _Grid control
e HL-UC3 PUC_1 EVSE and EV fleet monitoring
e HL-UC3_PUC_2_Interaction of the user with EVSE
e HL-UC3_PUC_3_EV charging management
e HL-UC3 PUC 4 Interaction with the energy infrastructure
e HL-UC4 PUC_1 Batteries management at prosumer level
e HL-UC4_PUC_2_ Batteries management at aggregator level (grid support)
e HL-UC4_PUC_3_Ancillary services
e HL-UC4_PUC_4_Combination of battery storage systems
Low relevance
e HL-UC6_PUC_1_VPP monitoring and management
e HL-UC6_PUC_2 VPP market participation
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SUCs

HL-UC 6_PUC_3_VPP real-time control
HL-UC 6_PUC_4_VPP users relationship management
HL-UC 7_PUC_1_Dynamic management of demand side assets in tertiary sector

HL-UC 7_PUC_2_ Dynamic aggregation of distributed energy assets and active participation into en-
ergy market

HL-UC 7_PUC_3_Clients engagement for active market participation

The Kythnos demo site relates to ninety (90) out of the one hundred eight (108) SUC, of which the thirty six
(36) are highly and twenty four (24) averagely related to the specific challenges.

High relevance

HL-UC 1_SUC_1.1 Data collection from the RES and critical network sections

HL-UC 1_SUC_1.2_Forecast of RES production, consumption and of total power flow in critical sec-
tions

HL-UC 1_SUC_1.3_KPI management

HL-UC 2_SUC_1.2_Data concentration

HL-UC 2_SUC_1.3_Monitoring power quality in the grid

HL-UC 2_SUC_1.5_Asset management

HL-UC 2_SUC_2.1 RES and load forecasting

HL-UC 2_SUC_2.4_Load flow calculation

HL-UC 2_SUC_2.6_Bad data detection, identification and replacement
HL-UC 2_SUC_3.3 Optimization algorithm

HL-UC 3_SUC_1.1_Data collection from EVSE

HL-UC 3_SUC_1.2_Data collection from EVs

HL-UC 3_SUC_2.1_Users' authentication

HL-UC 3_SUC_2.2_ Charging session request

HL-UC 3_SUC_2.4_Charging session booking

HL-UC 3_SUC_3.1_EVSE network configuration

HL-UC 3_SUC_3.2_EV load forecasting

HL-UC 3_SUC_3.3 EV flexibility estimation

HL-UC 3_SUC_3.4_Reference charging load profile calculation
HL-UC 3_SUC_3.5_Charging session schedule

HL-UC 3_SUC_4.1_Charging reschedule to follow grid requests
HL-UC 3_SUC_4.2_Charging reschedule to maximise RES integration
HL-UC 3_SUC_4.3_EV providing V2H services

HL-UC 4 _SUC 1.1 Increase of self-consumption
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HL-UC 4_SUC_1.2_Time-of-use management

HL-UC 4_SUC_2.1 Batteries dispatch management

HL-UC 4_SUC_2.2_Black start capabilities

HL-UC 4_SUC_2.3_Power management for peak shaving and load harmonisation
HL-UC 4_SUC_2.4_Backup power for residential area

HL-UC 4_SUC_3.1_Market scheduling

HL-UC 4_SUC_3.2_Combination of applications/services in the same storage system
HL-UC 4_SUC_3.3_Batteries automatic dispatch

HL-UC 4_SUC_4.2 Parameter identification of storage systems

HL-UC 4 _SUC_4.3 Priority list of units running

Average relevance

HL-UC 1_SUC_1.4 Big data storage analysis

HL-UC 1_SUC 2.1 Reduce RES curtailment by encouraging neighbourhood transactions and real-
time consumption

HL-UC 1_SUC_2.2 Reduce RES curtailment by using grid storage distributed means

HL-UC 1_SUC_2.3_Providing DSO curtailment warnings service to allow RES strategies

HL-UC 1_SUC_2.4_Methods for reducing RES curtailment in island mode

HL-UC 1_SUC_3.1_Provide local U control through P-Q flexibility of RES inverters (centralized)
HL-UC 1_SUC_3.2 Provide local U control through P-Q flexibility of RES inverters (decentralized)
HL-UC 1_SUC_3.3_Improve voltage symmetry between the phases

HL-UC 1_SUC_5.1_RESCO asset inventory, control and maintenance

HL-UC 1_SUC_5.2 Monitor domestic RES production

HL-UC 1_SUC_5.3 Monitor domestic clients consumption

HL-UC 1_SUC_5.4_Manage energy selling

HL-UC 1_SUC_5.5_Energy cost management

HL-UC 2_SUC_1.1_Monitoring grid through Unbundled Smart Meters

HL-UC 2_SUC_2.2 Topology processor

HL-UC 2_SUC_2.3 Network observability analysis

HL-UC 2_SUC_2.5_State estimation

HL-UC 2_SUC_3.1_Load control

HL-UC 2_SUC_3.2 DR as a service to the grid

HL-UC 2_SUC_3.4_Reconfiguration

Low relevance

HL-UC 6_SUC_1.1 Resource metering
HL-UC 6_SUC_1.2_VPP RES forecast
HL-UC 6_SUC_1.3_VPP flexibility forecast
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e HL-UC6_SUC_1.4_Strategies definition
e HL-UC6_SUC_2.1 VPP market participation and bid calculation
e HL-UC6_SUC 2.2 VPP ancillary market participation and bid calculation
e HL-UC6_SUC_2.3_VPP unit scheduling
e HL-UC6_SUC_3.1_Real-time flexibility calculation
e HL-UC6_SUC_3.2 VPP implementation of ancillary services
e HL-UC6_SUC_3.3 Real-time decision making
e HL-UC6_SUC_4.1_Manage contractual issues
e HL-UC6_SUC_4.2_Define and manage member compensation
e HL-UC6 SUC 4.3 DSM and DR mechanisms
e HL-UC7_SUC 1.2 Enriched information visualization
e HL-UC7_SUC_1.3_Integration with DR mechanisms
e HL-UC7 SUC 1.4 Net metering & self-consumption
e HL-UC7_SUC_ 1.5 Energy cost management for large infrastructures
e HL-UC7 _SUC 2.1 Enriched information visualization
e HL-UC7 _SUC 2.2 Portfolio profiling & analytics
e HL-UC7 _SUC 2.3 Portfolio demand forecasting for wholesale energy trading
e HL-UC7_SUC_2.4_Billing services
e HL-UC7_SUC 2.5 Energy cost management and optimization
e HL-UC7 SUC 2.6 _Automated DSM strategies activation through direct load control
e HL-UC7_SUC_2.7_Manual DSM strategies activation
e HL-UC7_SUC_3.1_Enriched information visualization for energy monitoring
e HL-UC7_SUC 3.2 Social network collaboration and comparisons with peers
e HL-UC7_SUC_3.3 Participation in DR programs
e HL-UC7_SUC 3.4 Residential net metering & self-consumption
8.5.3 Preliminary deployment and demonstration plan
e Month 14 — Month 19: analysis of the necessary technical data, existing systems and components
involved in the demonstration. Additionally, the required adaptations for the efficient demonstration

of the project solutions will be identified and a planning of the integration and deployment activities
will be provided.

e Month 19 — Month 24: lab testing of the WiseGRID ecosystem in an integrated environment in labor-
atory conditions, as well as through simulations.

e Month 20 — Month 25: complete plan and timeline of the specific and detailed demonstration activ-
ities considering on one hand the technical analysis done in WP14 and on the other the use cases,
business models and legal, social and ethics aspects analyzed in SP1 for the pilot site “Kythnos”.

e Month 22 —Month 26: preliminary deployment of the WiseGRID integrated ecosystem demonstrated
in Kythnos including a core set of critical functionalities in real environment and data gathering during
the demonstration activities.
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e Month 26 — Month 30: preliminary demonstration of the WiseGRID complete and integrated solu-
tions in the real environment of the Kythnos pilot site including the data gathering during the demon-
stration activities.

e Month 27 — Month 30: final deployment of the WiseGRID integrated ecosystem demonstrated in
Kythnos including the full set of functionalities in real environment and data gathering during the
demonstration activities.

e Month 30 — Month 40: final large scale demonstration of the WiseGRID complete and integrated
solutions in the real environment of the Kythnos pilot site including the data gathering during the
demonstration activities.

8.5.4 Potential barriers

e The intermittent RES stations (625 kW wind stations) are currently not in operation. However, there
is an ongoing significant effort for repowering, which is expected to be carried out within the next 1-
2 years.

e Any equipment installed by HEDNO should follow specific standards (not only CE certification). If the
equipment will be installed after the electricity meter, the only certification needed is CE.

e The smart meters tender has not been completed yet, so the initially considered smart meters are
not in place. However, this is going to be mitigated by using smart meters already developed in pre-
vious projects or installed in a previous stage of other pilot project in Kythnos.

e The safety and operation of the Distribution Grid cannot be hindered during or by the demonstration
of the WG Cockpit.

e Data privacy and security for the participants. It is mandatory to anonymize all data. The user name
should not be known to the partners.

e In order to extract reliable results and a representative outcome from the deployment and demon-
stration of WG tools, a significant number of user should not only agree to participate, but also to
engage with the project, actively use the proposed tools and give feedback on them. In order to
mitigate this, adequate incentives should be provided.

e Lack of regulatory framework regarding storage technologies. This can be mitigated, since this is a
pilot project through which several storage technologies and their integration in grid operations
could be tested and used for further development of the framework.

e Lackof aggregators or energy cooperatives currently in Kythnos, which is the main customer segment
targeted by WiseCOOP. However, there is an ongoing discussion regarding the potential of establish-
ing such an entity on the island.

9 KPIs

Following the methodology described in section 3.3, 52 KPIs are defined (Table 30 and ANNEX E). 16 of them
belong in the "specific" category, while the rest of them are defined according to the WiseGRID project needs
and are, therefore, categorized as "project" KPIs. Furthermore, the relevance of each KPI in quantifying the
WiseGRID project impacts is identified either as direct or as indirect (i.e. the improvement observed in a KPI
with direct relevance can be attributed directly to the solutions proposed within the Project), resulting in 34
KPIs that measure the direct impact of the WiseGRID solutions and 18 KPIs that measure the indirect impact.
Last but not least, even though each KPlIs is defined only once, there may be identified more than one PUCs
to which a KPI is relevant.
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Table 30 — KPIs inventory

KPI Project
D KPl name KPI category relevance Related PUC(s)
1 | Increased RES and DER hosting capacity Specific . HL-UC 1_PUC_5
Direct
(B.1)
2 | RES curtailment Specific HL-UC 1_PUC_2, HL-UC
(B.2) Direct 2_PUC_3, HL-UC 3_PUC_4, HL-
UC7_PUC_2
3 | SAIDI Specific . HL-UC2_PUC_1, HL-UC4_PUC_2
Direct - - - -
(B.3)
4 | SAIFI Specific . HL-UC2_PUC_1
Direct - e
(B.3)
5 | CAIDI Specific . HL-UC2_PUC_1
Direct - -
(B.3)
6 | CAIFI Specific . HL-UC2_PUC_1
Direct
(B.3)
7 | LV faults clearance time Specific . HL-UC2_PUC_1
Direct
(B.3)
8 | Voltage variation Specific Direct HL-UC 1_PUC_3, HL-UC
(B.3) 2_PUC_3, HL-UC4_PUC_2
9 | Frequency deviation Specific Indirect HL-UC4_PUC_3
(B.3)
10 | State estimation performance evaluation Specific . HL-UC 2_PUC_2
Indirect
(B.3)
11 | Extended asset life time Specific . HL-UC1_PUC_4
Direct
(B.4)
12 | VPP participation in flexibility requests Specific . HL-UC 6_PUC_3
Direct
(B.5)
13 | Increased EV demand flexibility availability | Specific . HL-UC 3_PUC_2
Direct
(B.5)
14 | Increased demand flexibility execution Specific Direct HL-UC3_PUC_4
(B.5)
15 | Active participation in EV demand flexibil- | Specific Direct HL-UC 3_PUC_2
ity (B.5)
16 | Improved competitiveness of the electric- Specific Direct HL-UC6_PUC_2
ity market (B.6)
17 | Ancillary services cost Project Direct HL-UC4_PUC_3
18 | Load forecasting accuracy Project Indirect HL-UC 2_PUC_2
19 | Support the distribution grid using cogen- Project Direct HL-UC5_PUC 4
eration
20 | System awareness total time latency Project Indirect | HL-UC2_PUC_2
21 | Measurements redundancy Project Indirect | HL-UC2_PUC_2
22 | State estimation convergence Project Indirect | HL-UC2_PUC_2
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KPI Project
D KPl name KPI category relevance Related PUC(s)
23 | Data validation ratio Project Indirect | HL-UC2_PUC_1
24 | Assets data collection reliability Project Indirect | HL-UC3_PUC_1, HL-UC6_PUC_1
25 | Technical losses Project Direct HL-UC 2_PUC_3
26 | Energy generation capability per invest- Project Direct HL-UC 1_PUC_5
ment ratio
27 | Network RES visibility Project Indirect | HL-UC1_PUC_1, HL-UC2_PUC_1
28 | GHG emissions Project Direct HL-UC 3_PUC_4, HL-UC
7_PUC_1, HL-UC 7_PUC_3
29 | Flexibility forecasting accuracy Project Indirect | HL-UC6_PUC_3
30 | VPP participation in voltage control re- Project Direct HL-UC 6_PUC_3
quests
31 | Supplier portfolio imbalance Project Direct HL-UC 7_PUC_2
32 | EVSE data collection reliability Project Indirect | HL-UC3_PUC_1
33 | EVSE availability index Project Indirect | HL-UC3_PUC_1
34 | EVSE average communication failure dura- | Project Indirect | HL-UC3_PUC_1
tion
35 | EVSE average communication failure fre- Project Indirect | HL-UC3_PUC_1
quency
36 | Success in meeting user charging objec- Project Direct HL-UC 3_PUC_2
tives
37 | Sucess in user authentication Project Indirect | HL-UC3_PUC_2
38 | Success in charging rescheduling Project Direct HL-UC 3_PUC_3
39 | Battery balance Project Direct HL-UC4_PUC_4
40 | Reaction time improvement for providing Project Indirect HL-UC4_PUC_3
primary control reserve
41 | Penetration of dynamic energy tariffs Project Direct HL-UC 7_PUC_1, HL-UC 7_PUC_3
42 | Demand response campaign penetration Project Direct HL-UC 7_PUC_1, HL-UC 7_PUC_3
43 | Peak load Project Direct HL-UC4_PUC_2, HL-UC 7_PUC_2
44 | Peak to average ratio Project Direct HL-UC 2_PUC_3, HL-UC
7 PUC_1, HL-UC 7_PUC_3
45 | Net metering Project Direct HL-UC7_PUC_1, HL-UC 7_PUC_2
46 | Self-consumption ratio Project Direct HL-UC 1_PUC_5, HL-UC
4 PUC_1, HL-UC 7_PUC_2
47 | Self-sufficiency Project Direct HL-UC4_PUC_1
48 | Energy cost Project Direct HL-UC 3_PUC_3, HL-UC

4_PUC_1, HL-UC 4_PUC_2, HL-
UC 7_PUC_1, HL-UC 7_PUC_3
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Iﬂ;l KPI name KPI category r;::\’/jae:ct:e Related PUC(s)
49 | Energy savings Project Direct HL-UC 5_PUC_2, HL-UC
7_PUC_1, HL-UC 7_PUC_3
50 | Flexibility on offer Project Direct HL-UC 7_PUC_2
51 | Comfort level Project Indirect | HL-UC5_PUC_4
52 | Optimal use of thermal resources Project Indirect | HL-UC5_PUC_4

10 CONCLUSIONS

The present report documents the results of the combined efforts of the partners of WiseGRID project within
WP2 WiseGRID Use cases, requirements and KPIs definition. Being part of the fundamental work performed
under Sub-Project 1, WP2 elaborates on various aspects of the project architecture with a special focus on
the demonstration activities in the pilot sites. The systematic and disciplined identification of the issues and
challenges, which are expected to be encountered during the process, forms the basis of the successful inte-
gration of smart grid technologies and solutions proposed within WiseGRID. Thus, all tasks relevant to devel-
opment, deployment and impact assessment are greatly facilitated. Additionally, by putting to use estab-
lished methodologies, it is made possible to produce content of high quality on which the subsequent WPs
can capitalize to a maximum degree, while allowing the identification — at an early stage — of the opportuni-
ties offered by the fact that a diversified set of partners contributed either directly (as authors) or indirectly
(as reviewers and validators) as well as of potential barriers, giving enough time to tackle them.

Having as guide the needs of the distribution grid users, WiseGRID will develop nine technological solutions
in the form of the WiseGRID tools: WG IOP (a scalable, secure and open ICT platform, with interoperable
interfaces, supporting the effective operation of the energy network); WG Cockpit (for controling, managing
and monitoring the distribution grid); WG StaaS/VPP (a technological solution targeted towards aggregators
with a portfolio based on distributed generation and storage); WiseCOOP (a solution supporting consumers
and prosumers in their roles of energy retailers, local communities and cooperatives); WG RESCO (a solution
addressed to RESCOs for providing RES services to end-users); WiseHOME (an interface with the residential
electricity consumer or prosumer); WiseCORP (a technological solution targeting businesses, industries, ES-
COs and public facility consumers and prosumers for energy usage monitoring and analysis); WiseEVP (a
technological solution for vehicle sharing companies or EV fleet managers and EV infrastructure operators);
and WG FastV2G (EV charging station solution that enables using EVs as dynamic distributed storage devices).

The first step for producing technological solutions of high value for the end-users — be them physical entities,
e.g. prosumers, EV users, or institutions and organizations, e.g. DSO, EV fleet manager, VPP Operator —is the
proper definition of the requirements (functional, operational, legal, etc.) to which each WG product must
conform. To this end, the Volere methodology has been employed and a corroborative, iterative process has
been followed. 5 rounds of requirements definition, validation and revision have been successfully com-
pleted, with all partners contributing in the process using their own technical expertise. As a result, 385 re-
qguirements have been identified in total, each one intended to describe specific characteristics of the WG
tools. Apart from the description and type of the requirement, specific acceptance criteria have been de-
scribed, while, keeping a realistic view of the matter, a priority is assigned to each requirement referring to
the development process of each WG tool.

Moving on to the demonstration activities, the various situations where the WG tools will prove to be signif-
icantly advantageous both for the users of the distribution grid, as well as for the DSO are described through
129 UCs (27 PUCs and 102 SUCs). These are categorized under seven HL-UCs each one directed towards a
different aspect of the distribution grid. HL-UC 1 Distributed RES integration in the grid addresses the optimal
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integration of intermittent RES units to the grid, both from operational side and from business side. HL-UC 2
Decentralized grid control automation describes situations relevant to the activities of the DSO, who is re-
sponsible for ensuring the smooth operation of the distribution grid and for facilitating optimal integration
of various resources. HL-UC 3 E-mobility integration in the grid with V2G tackles one of the main challenges
of today's and future's distribution grid: the integration of EVs as active resources. HL-UC 4 Battery storage
integration at substation and prosumer level refers to the efficient management of battery storage units as
resources offering new types of services to the grid. HL-UC 5 Cogeneration integration in public build-
ings/housing addresses the monitoring and management of the thermal resources within the distribution
grid. HL-UC 6 VPP technical and economic feasibility gives a holistic description of the monitoring and man-
agement of VPPs as well as of the participation of VPPs in the market procedures. HL-UC 7 Citizens empow-
erment in energy market and reduction of energy poverty is directed towards the consumer side and the
application of DR strategies that are beneficial both for the end-user as well as for the distribution grid at
large.

Building up on the seven HL-UCs, four scenarios are formulated, each one tackling a different objective set
within WiseGRID. Thus, Scenario 1 Innovative and advanced demand-response mechanisms explores the ap-
plication of DR strategies by Aggregators, Suppliers and VPP Operators with a view to achieve enhanced user
acceptance, while, at the same time, portfolio optimization is possible as well as provision of services to the
Grid and Market Operators. Scenario 2 Smartening of the distribution grid addresses the seamless and relia-
ble operation of the distribution grid in the presence of DERs, VPPs abd increased penetration of RES. Sce-
nario 3 Integration of renewable energy storage systems in the network focuses on the use of energy storage
systems for managing and balancing optimally the network, be them battery storage systems, EVs, or build-
ings acting as thermal storage units. Scenario 4 Smart integration of electric mobility services is targeted to-
wards the integration of EVs and the charging infrastructure in the network as well as the provision of flexi-
bility while respecting user preferences.

These scenarios and UCs will be used as a basis for the demonstration activities to be performed in the five
pilot sites. Within the pilot site formal analysis, apart from the current situation and the existing infrastruc-
ture, potential barriers have been identified. Furthermore, given the capabilitities, the individual character-
istics as well as the various possibilities offered by each pilot site, the UCs —and by extension the scenarios —
have been mapped, resulting in having all five pilot sites declaring intention to implement — to a greater or
smaller degree — all four scenarios.

Last but not least, impact assessment and up-scaling of the findings of the Project require tangible evidence.
Following the GRID+ methodology as set out by EEGI, 52 KPIs have been defined. Each one of the KPIs is
intended to quantify the results of the application of the proposed solutions and UCs (possible more than
one) to the five pilot sites, thus achieving a pragmatic view of the results and achievements of the WiseGRID
project.
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11.2 ACRONYMS
Acronyms List
ACER Agency for the Cooperation of Energy Regulators
ACF Autocorrelation Function
ADR Automated Demand Response
ADSL Asymmetric Digital Subscriber Line
AGC Automatic Generation Control
AMI Advanced Metering Infrastructure
AMR Automatic Meter Reading
API Application Programming Interface
ASHRAE American Society of Heating, Refrigerating and Air-Conditioning Engineers
BAU Business As Usual
BoEU Blocks of Energy Units
BRP Balance Responsible Party
CAIDI Customer Average Interruption Duration Index
CAIFI Customer Average Interruption Frequency Index
CAPEX Capital Expenditures
CcCs Central Control Systems
CE Conformité Européene
CEN Comité Européen de Normalisation
CENELEC Comité Européen de Normalisation Electrotechnique
CHP Combined Heat and Power
CIM Common Information Model
CIS Customer Information System
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Acronyms List

DER Distributed Energy Resources

DG Distributed Generation

DHW Domestic Hot Water

DMS Distribution Management System
DR Demand Response

DS Dispatch Scheduling

DSM Demand-Side Management

DSO Distribution System Operator

DSS Decision Support System

ECC Energy Control Centre

EEGI European Electricity Grid Initiative
ERP Enterprise Resource Planning
ESCO Energy Services Company

ETSI European Telecommunications Standards Institute
EV Electric Vehicle

EVSE Electric Vehicle Supply Equipment
FPI Fault Passage Indicators

GHG Greenhouse Gas

GIS Geographical Information System
GPRS General Packet Radio Services
GSM Groupe Spécial Mobile

GUI Graphical User Interface

HHI Herfindahl-Hirschman Index
HL-UC High-Level Use Case

HMI Human-Machine Interface

HV High Voltage

HVAC Heating, ventilation and air conditioning
loT Internet of Things

IP Internet Protocol

JSON JavaScript Object Notation

KPI Key Performance Indicator

LV Low Voltage

MAE Mean Absolute Error

MAPE Mean Absolute Percentage Error
MDMS Meter Data Management System
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Acronyms List

ME Maximum Error

MV Medium Voltage

OoMS Outage Management System

OPEX Operational Expenditures

OSCP Open Smart Charging Protocol

P2H Power to Heat

PDC Phasor Data Concentrator

PLC Programmable Logic Controller

PMU Phasor Measurement Unit

PMV Predicted Mean Vote

PoD Point of Delivery

PS Primary Substation

PUC Primary Use Case

PV Photovoltaic

R&lI Research and Innovation

RAE Regulatory Authority for Energy
RBAC Role-Based Access Control

RDAS Rolling Day Ahead Scheduling

RES Renewable Energy Sources

RESCO Renewable Energy Services Company
ReST Representational State Transfer
RMSE Root Mean Squared Error

RTD Real Time Dispatch

RTU Remote Terminal Unit

SAIDI System Average Interruption Duration Index
SAIFI System Average Interruption Frequency Index
SCADA Supervisory Control And Data Acquisition
SCR Self-Consumption Ratio

SLA Service Level Agreement

SMM Smart Metrology Meter

SMX Smart Meter eXtension

SoC State of Charge

SoH State of Health

SP Sub-project

SS Secondary Substation
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Acronyms List

SSR Self-Sufficiency Ratio

SucC Secondary Use Case

TSO Transmission System Operator
uc Use Case

USM Unbundled Smart Meter
uTC Coordinated Universal Time
V2G Vehicle to Grid

V2H Vehicle to Home

VPP Virtual Power Plant

WG WiseGRID

WP Work Package
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12 ANNEX A—-COMPLETE SET OF WISEGRID REQUIREMENTS
In this paragraph, the complete set of the WiseGRID requirements identified within WP2 is presented.

[Require- [Description] [Classifica- [Type] [Rationale] [Acceptance criteria] [Priority] [Comments] [Author]

ment ID] tion]

AMG_001 Bidirectional communication Advanced Functional and Appropriate hardware/software 5 ICCS (Georgina
between DSO and involved en- models for data require- allowing bidirectional commu- Asimakopou-
ergy stakeholders is established. | Smartening ments nication is in place. lou)

the distribu-
tion grid

AMG_002 Contractual agreements be- Advanced Legal require- The rules for performing the Yes/No 5 ICCS (Georgina
tween the DSO and the rest of models for ments various transactions should be Asimakopou-
the actors are in place. Smartening clearly described. lou)

the distribu-
tion grid

AMG_003 The proprietor of the unit (if dif- | Advanced Legal require- The technical characteristics Yes/No 5 ICCS (Georgina
ferent from the DSO) has signed | models for ments (e.g. ramping ability, available Asimakopou-
a contract with the DSO that de- | Smartening capacity) of the unit should be lou)
scribes the conditions that apply | the distribu- known. Furthermore, the no-
regarding the load control ac- tion grid tice, frequency and duration
tions. events, remuneration/penal-

ties based on ramping ability
and accuracy of the response
should be specified.

AMG_004 Reliable calculation of customer | Advanced Functional and A specific methodology for cal- 5 ICCS (Georgina
response to control signals. models for data require- culating and updating the cus- Asimakopou-

Smartening ments tomer baseline is in place (e.g. lou)
the distribu- use of historical data, if availa-
tion grid ble; establishment of control

group).

AMG_005 Characteristics of load control Advanced Legal require- The technical characteristics Yes/No 5 ICCS (Georgina
actions (timeframe, triggering models for ments and the constraints of the Asimakopou-
events) should be well-estab- Smartening available resources should be lou)
lished. the distribu- taken into account.

tion grid
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[Require- [Description] [Classifica- [Type] [Rationale] [Acceptance criteria] [Priority] [Comments] [Author]

ment ID] tion]

AMG_006 The resource operator has Advanced Legal require- The contract describes in detail | Yes/No 5 ICCS (Georgina
signed a contract with the DSO models for ments the notice, frequency and du- Asimakopou-
that describes the conditions Smartening ration of the events as well as lou)
that apply regarding the load the distribu- remuneration/penalties for
control actions tion grid conformance/non-conform-

ance to the control actions.

AMG_007 The Prosumers, EVs and other Advanced Legal require- The contract describes in detail | Yes/No 5 ICCS (Georgina
local energy resources have models for ments the notice, frequency and du- Asimakopou-
signed a contract with the re- Smartening ration of the events as well as lou)
source operator for load control | the distribu- the remuneration for participa-
actions. tion grid tion/conformance to control

signals and penalties for non-
conformance.

AMG_008 Actors portfolio (characteristics) | Advanced Functional and | The specific characteristics Yes/No 5 ICCS (Georgina
is known. models for data require- should be available per ac- Asimakopou-

Smartening ments tor/customer. These include lou)
the distribu- the technical (capacity, the
tion grid ramping ability) and economic

characteristics per actor/cus-

tomer.

AMG_009 The optimization algorithm is Advanced Functional and | The optimization algorithm A minimum threshold (e.g. 5 ICCS (Georgina

robust. models for data require- should be able to produce a so- | 90%) of the cases for which the Asimakopou-
Smartening ments lution in all cases with only mi- optimization algorithm gives a lou)
the distribu- nor exceptions. For these ex- solution.
tion grid ceptions, a backup plan should
be in place (e.g. by using less
advanced algorithms).
AMG_010 The optimization algorithm pro- | Advanced Functional and | Depending on the type of the The optimization terminates 5 ICCS (Georgina
duces reliable results. models for data require- problem and of the solver normally and produces a feasi- Asimakopou-

Smartening ments used, the status report of the ble solution. lou)

the distribu- solver should indicate one of

tion grid the acceptable termination
states, while the solution is
reached within the pre-speci-
fied tolerances.

D2.1 WiseGRID requirements, Use cases and pilot sites analysis 181



&\
L llsel@rli

[Require- [Description] [Classifica- [Type] [Rationale] [Acceptance criteria] [Priority] [Comments] [Author]

ment ID] tion]

AMG_011 Adequate amount of pieces of Advanced Functional and | The observability analysis is Yes/No 5 ICCS (Georgina
equipment for monitoring the models for data require- used to determine the mini- Asimakopou-
distribution network is installed. | Smartening ments mum number of network lou)

the distribu- points for installing the neces-
tion grid sary monitoring equipment.

AMG_012 Regulation allows islanded op- Advanced Legal require- Operating part of the distribu- Yes/No 3 ICCS (Georgina
eration of part of the distribu- models for ments tion network in island mode is Asimakopou-
tion network. Smartening only possible if so prescribed lou)

the distribu- by the regulatory framework.
tion grid

ARC_001 The systems designed within Architecture The scope of Open Standards will allow the Compatibility Test 4 ICCS (Aris
WiseGRID must be based on the product smooth integration of external Dimeas)
open standards (as much as systems
possible).

ARC_002 the WiseGRID products must Architecture The purpose Establish a secure line between | Communication establishment 5 HEDNO (ale-
have appropriate interfaces to of the product | WiseGRID apps and operating in lab testing xandros karagi-
work with various systems and facilities and data annis)
securely exchange data with op-
erational facilities

ARC_003 End Users should be grouped by | Architecture Usability and In order to activate the con- WiseGRID technological solu- 4 To me, the consumers RESC (Stanislas
consumption profiles and in- humanity re- sumers' interest for energy ef- tions consider profiling capabili- should be invited to have dHerbemont)
vited to interact in favour of quirements ficiency, it is better to have ties more sober energetic atti-
more energy efficiency peer to peer group tudes. In order to achieve

this, it is easier to involve
consumer by putting them
in relations / competition /
comparison with people
that have similar consump-
tion patterns. The fact that
you have a certain number
of people in the household,
that you are part of a cer-
tain type of household is
important to achieve rele-
vant grouping of those
consumer. It is the clearest
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[Require- [Description] [Classifica- [Type] [Rationale] [Acceptance criteria] [Priority] [Comments] [Author]
ment ID] tion]

way to creating communi-
ties that then we can bring
to be more energy sober.

This segmentation should
be done by the aggregator
(the cooperative) in rela-
tionship with the supplier.
The purpose of this re-
quirement is to develop
the tool in the way that will
support this community
building orientation.

Regarding the products,
this proposal concerns
mostly WiseCOOP and
WiseHOME. But once again
this is more of an interlin-
ing principle of the deploy-
ment of the WiseGRID eco-
system. We need to be
able to create tools that
will support the coopera-
tives and other aggregators
to create and sustain com-
munities in their consum-
ers. The next step being to
mobilize those communi-
ties to save energy.

ARC_004 WiseGRID System should be de- | Architecture Operational It is about the possibility to The Wise GRID solution must be 4 ENG (Giusi Ca-
signed according principles of requirements build the systems as independ- suitable for market needs in ruso)
modularity, scalability and in- ent but interoperable blocks. It | terms of interoperability and
teroperability also means interoperable with scalability

not WiseGRID tools. It is also
important for the exploitation
of project results

ARC_005 Strong WiseEVP and WG Architecture The scope of An accurate interconnection 5 ETRA (Alvaro
FastV2G coordination due to the work between these tools. Nofuentes)
the fact that they are using so
much common data
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[Require- [Description] [Classifica- [Type] [Rationale] [Acceptance criteria] [Priority] [Comments] [Author]

ment ID] tion]

ARC_006 WiseEVP has a EVSE mgmt. Architecture The scope of WiseEVP allows management WiseEVP functionalities cover 5 PARTA (Joa-
module and a EV fleet mgmt. the product of both charging equipment the two business approaches chim Jacob)
module and EVs, aiming for businesses

that own EVSE and EVs, to opti-
mize charging.

DRF_001 WiseHOME should allow the Consumer- Users of the The consumer experience is Demonstration of functionality 4 RESC (Stanislas
user to choose their own level centric de- product that the dis-engagement after in app dHerbemont)
of automation, including a level mand re- a few month of utilization of
transparent to the user where sponse frame- the product make it difficult to
no action is required from his work run the full deployments,
side therefore we should strive to

make it as easy to use as possi-
ble

DRF_002 The Forecasting module will Consumer- The scope of Demonstration of capacity to 4 AMP (Xavier
connect with weather data fore- | centric de- the work retrieve relevant data from ex- Benavides)
casts in order to estimate the mand re- ternal sources
upcoming demand sponse frame-

work

DRF_003 The user needs to be able to Consumer- Usability and Demonstration of functionality 5 AMP (Xavier
configure the electricity tariff, centric de- humanity re- in app Benavides)
or connect it with some Public mand re- quirements
APl in case of real-time pricing sponse frame-

work

DRF_004 Energy Storage should be used Consumer- The scope of Demonstration of app capabil- 5 AMP (Xavier
in order to provide flexibility to centric de- the product ity to handle storage and availa- Benavides)
the DR mand re- bility of storage devices in pilots

sponse frame- sites
work

DRF_005 The system should be compati- Consumer- Naming con- Demonstrated interoperability 5 AMP (Xavier
ble with others at the project in centric de- ventions and between WiseGRID tools Benavides)
order to be able to share infor- mand re- definitions
mation sponse frame-

work

DRF_006 Different types of demand flexi- | Consumer- The scope of Namely comfort-based flex Availability of demand flexibility 3 HYP
bility profiles will be defined as centric de- the product profiles, price-based flex pro- profile model definitions (k.tsatsakis)
part of the consumer-centric DR files & EV flexibility profiles
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[Require- [Description] [Classifica- [Type] [Rationale] [Acceptance criteria] [Priority] [Comments] [Author]
ment ID] tion]
profiling addressing the objec- mand re-
tives of the project sponse frame-
work
DRF_007 The comfort-based demand Consumer- The scope of Comfort-based demand flexi- Flexibility models embed con- 5 Models will be tuned to HYP
flexibility profiles should be de- centric de- the work bility profiles at device level sideration of available loads the available pilot assets (k.tsatsakis)
signed taking into account re- mand re- characteristics and their characteristics to
mote monitoring (and controlla- | sponse frame- improve their applicability
ble) of building loads examined work
in the project
DRF_008 As part of comfort-based de- Consumer- The scope of The focus is on HVAC and light- | Availability of respective mod- 4 Final functionality defini- HYP
mand flexibility, we should ad- centric de- the product ing device modelling as con- els tion and deployment will (k.tsatsakis)
dress comfort profiles associ- mand re- trollable device types depend on asset availabil-
ated with the operation of sponse frame- ity at the pilot sites
energy-hungry HVAC devices work
DRF_009 Towards the extraction of visual | Consumer- Functional and | Visual profiling by analysing lu- | Availability of real-time lumi- 5 HYP
comfort profiles, information centric de- data require- minescence levels in building nance information (k.tsatsakis)
about luminance levels (lumi- mand re- ments premises
nance sensors) under different sponse frame-
operational conditions( lighting work
device status) is required
DRF_010 Towards the extraction of ther- Consumer- Functional and | Data requirements for the ex- Availability of real-time indoor 5 HYP
mal comfort profiles, infor- centric de- data require- traction of thermal profiles temperature & humidity infor- (k.tsatsakis)
mation about thermal context ( mand re- ments mation
temperature & humidity sen- sponse frame-
sors) under different opera- work
tional conditions( HVAC device
status) is required
DRF_011 Towards the extraction of HVAC | Consumer- Functional and | Data requirements for HVAC Availability of real-time infor- 5 HYP
demand flexibility profiles, in- centric de- data require- demand flexibility profiling ex- mation about the operational (k.tsatsakis)
formation about operational mand re- ments traction mode and energy consumption
conditions (HVAC device status) sponse frame- of energy assets
and HVAC energy consumption work
is required
DRF_012 Towards the extraction of Light- | Consumer- Functional and | Data requirements for lighting Availability of real-time infor- 5 HYP
ing demand flexibility profiles, centric de- data require- devices demand flexibility pro- mation about operating model (k.tsatsakis)

information about operational

ments

filing extraction

and energy consumption of in-
door lighting system
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[Require- [Description] [Classifica- [Type] [Rationale] [Acceptance criteria] [Priority] [Comments] [Author]
ment ID] tion]
conditions (Lighting device sta- mand re-
tus) and energy consumptionis | sponse frame-
required work
DRF_013 The potential of defining com- Consumer- The scope of Taking into account the availa- Decision outcome on whether 3 Monitoring and control of HYP
fort-based flexibility profiles for centric de- the product bility of water heater devices in | to include these profiles based DHW devices (status, wa- (k.tsatsakis)
DHW devices should be also ex- mand re- premises on pilot site availability of DHW ter temperature) is re-
amined sponse frame- quired for modelling this
work device
DRF_014 The extraction of comfort-based | Consumer- The scope of DER modelling is an anchor Availability of DER models 4 HYP
flexibility profiles should be centric de- the product point for demand flexibility (k.tsatsakis)
based on accurate DER models mand re- profiling extraction
sponse frame-
work
DRF_015 Towards the extraction of com- Consumer- Functional and | Data requirements for demand | Availability of applicable energy 4 HYP
fort-based demand flexibility centric de- data require- flexibility profiling extraction cost information (e.g. tariff) (k.tsatsakis)
profiles, information about en- mand re- ments
ergy cost (retailer tariffs) is re- sponse frame-
quired work
DRF_016 Comfort-based demand flexibil- Consumer- The scope of P2H (Virtual Energy Storage) Demonstration of demand 4 P2H flexibility will also be HYP
ity profiles shall support the im- | centric de- the product exploiting the thermal inertia shifting through power-to-heat modelled and profiled, (k.tsatsakis)
plementation of demand shift- mand re- of HVAC and DHW devices (e.g. pre-heating) considering operations,
ing strategies (P2H flexibility sponse frame- comfort preferences and
profiling extraction) work construction characteristics
that uniquely define the
thermal mass/ inertia
properties of a given space
to act as virtual energy
storage median.
DRF_017 Comfort-based flexibility pro- Consumer- Functional and | Flexibility Profiling taking into Profiles should provide the ca- 4 HYP
files should ensure the mini- centric de- data require- account comfort boundaries pability for demand shift- (k.tsatsakis)
mum of occupants disturbance mand re- ments ing/shedding without reducing
on building environment sponse frame- comfort levels below 90%
work
DRF_018 Comfort based Flexibility Pro- Consumer- The scope of To implement a non-intrusive Usage of profiles in automated 4 HYP
files should be exploited to- centric de- the product AutoDR optimization control DR control logic (k.tsatsakis)

wards the implementation of
automated DR strategies

D2.1 WiseGRID requirements, Use cases and pilot sites analysis




&\ -
uisels

[Require- [Description] [Classifica- [Type] [Rationale] [Acceptance criteria] [Priority] [Comments] [Author]
ment ID] tion]
mand re- logic, building occupant prefer-
sponse frame- ences need to be taken into ac-
work count.
DRF_019 Price based Flexibility Profiles Consumer- The scope of Price based Elasticity Profiles Availability of profile definition 5 HYP
should be defined, reflecting centric de- the product for individuals as an outcome (k.tsatsakis)
the enrolment of prosumers on mand re- of this process
price based DR scenarios sponse frame-
work
DRF_020 High-level Demand Elasticity Consumer- Functional and | When no low level data availa- Availability of profiles 3 HYP
Profiles should be provided in centric de- data require- ble from premises, extraction (k.tsatsakis)
lack of low level information mand re- ments of price based elasticity profiles
(device level) information sponse frame-
work
DRF_021 Towards the extraction of price Consumer- Functional and | Real life tariff schemes will be Availability of market prices 4 HYP
based flexibility profiles, infor- centric de- data require- examined as input parameters (k.tsatsakis)
mation about market prices mand re- ments of the model
(real-time hourly prices, day- sponse frame-
ahead hourly prices, pricing work
schemes) is required
DRF_022 Towards the extraction of price Consumer- Functional and | External weather data required | Availability of weather condi- 5 HYP
based flexibility profiles, infor- centric de- data require- for the analysis tions/forecast information (k.tsatsakis)
mation about external weather mand re- ments
conditions should be available sponse frame-
work
DRF_023 Towards the extraction of price Consumer- Functional and | Smart meter consumption data | Availability of real-time energy 5 HYP
based flexibility profiles, infor- centric de- data require- are required for the analysis consumption information (at (k.tsatsakis)
mation about individual con- mand re- ments the sub-metering level if possi-
sumer consumption is required sponse frame- ble)
work
DRF_025 A central data management unit | Consumer- Functional and | WiseGRID Big Data Repository Availability of data manage- 5 The central data manage- HYP
should be responsible for cap- centric de- data require- to provide access on the data ment unit ment layer should handle (k.tsatsakis)
turing real-time and historical mand re- ments streams required by the profil- data streams flowing from

information required for the ex-
traction of the different profil-
ing types

sponse frame-
work

ing engine

the different demand side
end-points, The central
data management unit
should route the data from
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[Require- [Description] [Classifica- [Type] [Rationale] [Acceptance criteria] [Priority] [Comments] [Author]
ment ID] tion]
building environment to
Applications Layer
DRF_026 Real-time information required Consumer- Functional and | WiseGRID Interoperable Pro- WiseCOOP should have access 5 The central data manage- HYP
for the extraction of (comfort- centric de- data require- cess to provide access on the to all needed real-time infor- ment layer should handle (k.tsatsakis)
based, price based and EV mand re- ments different data streams from mation through a shared infra- data streams flowing from
based) Demand Flexibility pro- sponse frame- building GWs (device/sensor structure that supports infor- the different demand side
files, should be available in real- | work level information), smart meter | mation exchange among WG end-points, The central
time through an automated way consumption/weather/price tools and other actors data management unit
data, etc. should route the data from
Building environment to
Applications Layer in real-
time
DRF_027 The consumer-centric DR profil- | Consumer- Performance Continuous calculation of the Availability of demand flexibility 5 HYP
ing is running as a standalone centric de- requirements potential amount of demand estimation engine at end-user (k.tsatsakis)
service calculating the amount mand re- flexibility (different types of premises
of potential flexibility at each sponse frame- flexibility defined)
demand side end point work
DRF_028 An Advanced Flexibility Analysis | Consumer- The scope of Analytics over demand flexibil- Availability of the component 4 HYP
component should be designed centric de- the product ity profiling data to facilitate (k.tsatsakis)
to provide analytics over de- mand re- DR strategies implementation
mand flexibility providing assets | sponse frame-
(demand, VES & Electric Vehi- work
cles)
DRF_029 The Advanced Flexibility Analy- Consumer- Functional and | More specifically potential de- User preferences are taken into 5 HYP
sis should exploit the results centric de- data require- mand flexibility values account during flexibility analy- (k.tsatsakis)
from consumer- centric DR pro- | mand re- ments sis
filing engine sponse frame-
work
DRF_030 Sample analytics over the Consumer- Functional and | Analytics over demand flexibil- Demonstrated support 5 HYP
streams of flexibility data (ag- centric de- data require- ity profiling data to facilitate (k.tsatsakis)
gregation, filtering & clustering) | mand re- ments DR strategies implementation
will be supported by the Ad- sponse frame-
vanced Flexibility Analysis en- work
gine
DRF_031 Input values (capacity, response | Consumer- Functional and | Input parameters for the ana- Flex analysis takes into consid- 5 HYP
capability, location, time ) will centric de- data require- lytics process eration the available asset char- (k.tsatsakis)

ments

acteristics
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[Require- [Description] [Classifica- [Type] [Rationale] [Acceptance criteria] [Priority] [Comments] [Author]
ment ID] tion]
set the configuration parame- mand re-
ters for the analytics process sponse frame-
work
DRF_032 Along with real-time analytics, Consumer- Functional and | Demand Flexibility Forecasting Availability of demand flexibility 5 HYP
short term and midterm fore- centric de- data require- as a main prerequisite for the forecasts (k.tsatsakis)
casting of demand flexibility mand re- ments implementation of DR strate-
should be provided by the Ad- sponse frame- gies
vanced Flexibility Analysis en- work
gine
DRF_033 The outcomes of Advanced Flex- | Consumer- Functional and | Analytics results to be ex- Visualization of flex analysis 5 HYP
ibility Analysis engine may avail- | centric de- data require- ploited by different means outcomes in Ul (k.tsatsakis)
able for visualization or to a DSS | mand re- ments
for DR strategies implementa- sponse frame-
tion at consumers level work
DRF_034 An Optimization DSS compo- Consumer- Functional and | Aggregation of actual demand Component availability 5 HYP
nent should be designed to ena- | centric de- data require- flexibility as a core functional- (k.tsatsakis)
ble the aggregation of multiple mand re- ments ity of DSS
consumers to participate in sponse frame-
DSM strategies work
DRF_035 The Optimization DSS compo- Consumer- Functional and | Selection of consumers to par- User ability to select assets for 5 HYP
nent should be designed to al- centric de- data require- ticipate in DRprograms DR campaign participation in (k.tsatsakis)
low for the selection of the ap- mand re- ments DSS
propriate aggregated demand sponse frame-
side assets (demand, VES & EVs) | work
to participate in DR programs
DRF_036 The Optimization DSS compo- Consumer- Functional and | DSOs, Aggregators, ESCOs trig- Demonstration of information 5 HYP
nent should enable interacting centric de- data require- gering DR requests exchange with stakeholders (k.tsatsakis)
with different grid and market mand re- ments
stakeholders requesting de- sponse frame-
mand flexibility for the business | work
services
DRF_037 The Optimization DSS compo- Consumer- Functional and | DSS optimization taking into Demonstration of functionality 5 HYP
nent should take into account centric de- data require- account the contractual agree- (k.tsatsakis)
the different DR contracts to- mand re- ments ments

wards the selection of custom-
ers to participate in the associ-
ated campaigns

sponse frame-
work
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[Require- [Description] [Classifica- [Type] [Rationale] [Acceptance criteria] [Priority] [Comments] [Author]

ment ID] tion]

DRF_038 The Optimization DSS compo- Consumer- Functional and | DR signal dispatching taking Functionality demonstration 5 HYP
nent should be designed to dis- centric de- data require- into account the type of the (k.tsatsakis)
patch the DR signal to the dif- mand re- ments contract: Device specific con-
ferent demand side end points sponse frame- trol commands, price signals

work triggered to the users etc.

DRF_039 The Optimization DSS compo- Consumer- Functional and | DR Contract constrains will Functionality demonstration 4 HYP
nent should be designed to dis- centric de- data require- mandate the implementation (k.tsatsakis)
patch the associated DR signal mand re- ments of the appropriate DR strate-
by taking into account the DR sponse frame- gies
Contract work

DRF_040 The Optimization DSS compo- Consumer- Functional and | A posteriori DR compensation Functionality demonstration 5 HYP
nent should estimate the im- centric de- data require- for participation in DR dispatch (k.tsatsakis)
pact of DR strategies to the ac- mand re- ments signal (demand flexibility calcu-
tive consumers, by taking into sponse frame- lation)
account the outcomes from work
consumer-centric DR profiling
engine

GEN_001 WiseGRID must advance the UN | General Re- Cultural and UN sustainable development 5 QMUL (Filippos
sustainable development goals quirements political re- goals are taken into account in Proedrou)
(e.g., low carbon energy secu- quirements the definition of project use
rity, energy efficiency over con- cases
sumption)

GEN_002 WiseGRID must advance a low General Re- Cultural and Overall results of the project 5 QMUL (Filippos
carbon based circular economy quirements political re- foster the penetration of re- Proedrou)
(cradle to grave production and quirements newable resources
waste management; renewa-
bles penetration)

GEN_003 WiseGRID must foster citizens' General Re- Cultural and Overall results of the project 5 QMUL (Filippos
empowerment and decentrali- quirements political re- foster the empowerment of Proedrou)
zation of the energy system quirements consumers and prosumers
(e.g., prosumers' markets, mi-
cro-generation, community en-
ergy)

GEN_004 WiseGRID must promote con- General Re- Security re- Consumers of WiseGRID tech- 5 QMUL (Filippos
sumer-centric smart grid related | quirements quirements nological solutions have control Proedrou)

data management systems
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[Require- [Description] [Classifica- [Type] [Rationale] [Acceptance criteria] [Priority] [Comments] [Author]
ment ID] tion]
of the data they provide to the
ecosystem
GEN_005 WiseGRID must promote a 'level | General Re- Operational Services exchanged among the 5 QMUL (Filippos
playing field' which does not quirements requirements WiseGRID technological solu- Proedrou)
discriminate between competi- tions do not prioritize any actor
tors (e.g., suppliers, aggrega- among others
tors) as well as flexibility solu-
tions (e.g., storage, DR, EVs)
GEN_006 WiseGRID must make use of ex- | General Re- Legal require- In several occasions the use of Project will investigate and Wis- 3 AENOR (Miguel
isting standards or standards quirements ments existing standards at very dif- eGRID solutions interfaces will Angel)
under development to provide ferent level can provide easier use proper standards
easier access to market and the access to markets worldwide.
dissemination of the resulting In the other hand using stand-
solutions worldwide ards for defining technical re-
quirements can lead to solu-
tions with higher
reproducibility.
GEN_007 WiseGRID can promote new General Re- Legal require- The variety of results can pro- Gaps found by the project on 3 AENOR (Miguel
standards using the results of quirements ments mote standards in topics not the considered standards will Angel)
the project looking for a higher already covered. be highlighted
market penetration
GEN_008 The apps developed should be General Re- Legal require- Apps are designed modularly 4 HEDNO (Di-
aligned and easy adaptable to quirements ments and consistently mitrios Strato-
the regulatory framework giannis)
GEN_009 Quality of historical data from General Re- Operational The quality of the data will af- Required historical data series 5 Several use cases of the ETRA (Alberto
pilot sites must be assured quirements requirements fect the quality of the results of | are complete and correct project will depend on pro- | Zambrano)

the profiling algorithms

filing of data series, which,
in turn, will depend on his-
torical data likely to be ob-
tained from periods previ-
ous to the project. These
data series must be com-
plete (no missing periods)
and correct.
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[Require- [Description] [Classifica- [Type] [Rationale] [Acceptance criteria] [Priority] [Comments] [Author]

ment ID] tion]

GEN_010 All product GUIs should be de- General Re- Look and feel Pilot-site partners are highly in- 4 AUEB (George
signed utilizing user (stake- quirements requirements volved in the design and evalu- Thanos)
holder) feedback at the design ation of the tool
phase

GEN_011 The apps developed within Wis- | General Re- Functional and Apps interfaces to end-users 5 VS (Benjamin
eGRID should be compatible quirements data require- are designed with platform-ag- Kraft)
with different operating sys- ments nostic technologies
tems (Windows, Android, Linux,

MacO0Ss, i0S, etc.)

GEN_012 A support system to the users General Re- Users of the Without continuous and local Single Contact Point in the local 4 This support system should | RESC (Stanislas
should be created for the sup- quirements product support to the user, we will risk | language to the users be built in partnership with | dHerbemont)
port of the tools deployment in their dis-engagement and the local cooperatives.
the pilot sites therefore we will not be able

to deploy the tools of the pro-
jects in good conditions

GEN_013 Maximize the implementation General Re- The scope of In order for the local system to KWh produced per inhabitant 3 RESC (Stanislas
of local renewable production quirements the work provide value to the grid, there dHerbemont)

is a need for local production

GEN_014 The governance of the system General Re- Usability and The democratic governance of Cooperative organizations are 5 RESC (Stanislas
needs to be collegial and in- quirements humanity re- the system will ensure the user | supported by the project out- dHerbemont)
clude the end-users quirements engagement comes

GEN_015 Standard Communication Proto- | General Re- Naming con- Standard protocols and data 5 AMP (Xavier
cols need to be used quirements ventions and models are considered at the Benavides)

definitions interfaces of the different Wise-
GRID products

GEN_017 WiseGRID must prioritize self- General Re- Cultural and Self-consumption optimization 5 QMUL (Filippos
generation quirements political re- criteria is relevant to the Wise- Proedrou)

quirements GRID technological solutions

GEN_018 Feedback option of every Wise- General Re- Usability and Having a way to receive feed- 2 ETRA (Alvaro
GRID final product quirements humanity re- back from the end-users Nofuentes)

quirements

GEN_019 Advertising to encourage users General Re- Cultural and Having a way to promote Wise- 2 ETRA (Alvaro
to use WiseGRID products quirements political re- GRID tools to the end-users Nofuentes)

quirements
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ment ID] tion]

GEN_020 Implementation of algorithms General Re- Functional and | Forecasting algorithms shall be Having reliable algorithms to 5 ETRA (Alvaro
that calculate forecast of re- quirements data require- implemented as modules to be | forecast renewable energy pro- Nofuentes)
newable production according ments reused among all products re- duction
to meteorological data (solar ir- quiring this functionality
radiation, wind...)

GEN_021 WiseGRID products translation General Re- Usability and Having a reliable translation in 4 ETRA (Alvaro
to different languages quirements humanity re- all the decided languages Nofuentes)

quirements

GEN_022 Granularity at the device level General Re- Operational Availability to isolate an identify 5 ETRA (Alvaro
to identify and to isolate anom- quirements requirements anomalous devices thanks to a Nofuentes)
alous devices. granular implementation

GEN_023 Phasor Measurement Units General Re- Operational An optimized deployment of 5 ETRA (Alvaro
(PMUs) in strategical places in quirements requirements the PMUs Nofuentes)
order to monitor the quality of
the grid.

GEN_024 Smart meters infrastructure General Re- Functional and A correct deployment of the 5 ETRA (Alvaro
should be deployed and inte- quirements data require- smart meters Nofuentes)
grated into the grid ments

GEN_025 Smart meter must have a net- General Re- Functional and Having a way of communication 5 ETRA (Alvaro
work connection quirements data require- between the smart meters and Nofuentes)

ments the interested actors

GEN_026 Real data in real-time from General Re- Functional and Availability to have all the re- 5 ETRA (Alvaro
smart meters, sensors, meter- quirements data require- quired measured data Nofuentes)
ing, etc. must to be available ments

GEN_027 The WiseGRID app ecosystem General Re- Mandated Several different tools may re- Functionality implemented in 4 It is not clear where (in HYP (Antonis
should support coherent user quirements constraints quire knowledge about a single | WiseGRID app ecosystem which tool) this functional- Papanikolau)

management between apps.

user/stakeholder (e.g. a facility
manager will the user of the
WiseHOME tool and a cus-
tomer of the StaaS/VPP and
WiseCOOP tools). A coherent
way to manage users is
needed.

ity best belongs. A coher-
ent WG user directory can
protect against double en-
tries and ensure data con-
sistency. User authentica-
tion and authorization to
access WG tools are neces-
sary features to ensure the
baseline data protection.
Further features of user
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ment ID] tion]
management tools may
also be welcome.
GEN_028 Date time data will always be General Re- Mandated In order to avoid ambiguity, All modules developed within 5 ETRA (Alberto
processed in UTC quirements constraints date times will be always pro- the project adhere to this re- Zambrano)
cessed in UTC, and translated quirement
to local time only when dis-
played to users of the applica-
tions
GEN_029 Data owners will decide for General Re- Legal require- The platform will support sev- Access control mechanism is 5 ETRA (Alberto
which purposes their data can quirements ments eral different functionalities, put in place, checking whether Zambrano)
be used requiring different data (mostly | end-users have given permis-
coming from the prosumers). sion to use their data for each
Those will have the capacity to of the functionalities of the
limit the scopes where their platform
data is used
0SS_001 Encourage the coupling of the Optimized The scope of In order to promote stability in 3 RESC (Stanislas
electrical and thermal systems storage solu- the work the local area network, the use dHerbemont)
tions of the heating system is an as-
set
RSC_002 RESCO shows data monitoring RESCO ser- Functional and data derived by USM are shown 5 ENG (Antonello
from Unbundled Smart Meters vices data require- in quite real-time Corsi)
in real-time (max 10 seconds ) ments
RSC_007 It receives real-time inputs from | RESCO ser- Functional and 5 ENG (Antonello
Unbundled Smart Meters vices data require- Corsi)
ments
RSC_009 RESCO sends signals for reduc- RESCO ser- Functional and RESCO can send signal about 5 ENG (Antonello
ing/increasing power consump- vices data require- power consumption Corsi)
tion to selected consumers ments
RSC_010 It aims at improving the grid RESCO ser- The purpose WG RESCO will support the 5 ENG (Antonello
and support grid operators to vices of the product smartening of the distributed Corsi)

better manage the energy net-
work which including distrib-
uted renewables and other new
energy resources, such as EV
and batteries.

energy grid
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ment ID] tion]

RSC_011 Portfolio management (list of RESCO ser- Operational RESCO companies need a tool Having a portfolio of all the re- 4 ETRA (Alvaro
equipment deployed, lists of cli- | vices requirements to manage all their assets quired items Nofuentes)
ents, billing...) (where are they located, de-

preciation and remaining use-
ful life), customers (addresses,
installed assets) and customers
revenue calculation (e.g. how
much money they get from
grating their roofs, base

RSC_012 Maintenance of provided equip- | RESCO ser- Operational RESCO companies need a tool The RESCO has to have a way to 3 ETRA (Alvaro
ment information (solar panels, vices requirements to manage all their assets know the status of its assets Nofuentes)
batteries€|) including infor- (where are they located, de- and the necessary maintenance
mation of the current status preciation and remaining use- actions

ful life), customers (addresses,
installed assets) and customers
revenue calculation (e.g. how
much money they get from
grating their roofs, base

RSC_013 User profiling (which business RESCO ser- Operational Having a reliable algorithm to 4 The scenarios are: ETRA (Alvaro
scenario suits better to each vices requirements make this decision - Consumer only contracts Nofuentes)
end-user) energy from RESCO.

- The user pays a fee to use
the energy and sell the sur-
plus.

- The user doesn't pay a fee
but surplus is given back to
RESCO.

RSC_014 Owner and end-user direct com- | RESCO ser- Operational To include a channel for effec- Having a reliable communica- 3 ETRA (Alvaro
munication vices requirements tively notifying information to tion between the RESCO and its Nofuentes)

customers clients

RSC_015 List of RESCO companies that RESCO ser- Functional and Having an updated list of RES- 2 This requirement is fo- ETRA (Alvaro
provide services (including price | vices data require- COs using WG RESCO cused on the new end-us- Nofuentes)
and location information). ments ers

RSC_016 Implementation of a payment RESCO ser- Operational End-user direct payment Having a reliable and safe pay- 2 ETRA (Alvaro
platform vices requirements ment platform Nofuentes)
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RSC_017 RESCOs should receive signals RESCO ser- Functional and 3 HEDNO (Di-
from the DSO about curtailment | vices data require- mitrios Strato-
danger. ments giannis)

RSC_018 It should provide RES produc- RESCO ser- Functional and 4 HEDNO (Di-
tion forecasting. vices data require- mitrios Strato-

ments giannis)

RSC_019 WG RESCO must facilitate sell- RESCO ser- The scope of RESCOs get profit from selling WG RESCO provides the RESCO 5 ETRA (Alberto
ing the energy managed by vices the work energy produced by their as- all necessary information for in- Zambrano)
RESCO in the corresponding sets teracting with the wholesale
wholesale market market

RSC_020 Monitor energy produced by in- | RESCO ser- Functional and | That information is necessary WG RESCO provides clear infor- 5 One business model of ETRA (Alberto
stalled RES assets vices data require- for the proper operation of the | mation about the production of RESCOs consists on in- Zambrano)

ments RESCO business the installed RES assets stalling RES on customer
premises, allow customers
to self-consume produced
energy and keep the rights
to sell energy surplus in the
wholesale market. A vari-
ant of this business model
consists on renting custom-
ers premises (paying cus-
tomers a fix fee) and keep-
ing the rights over all the
production.

RSC_021 Monitor energy consumed by RESCO ser- Functional and | That information is necessary WG RESCO provides clear infor- 5 One business model of ETRA (Alberto
customers vices data require- for the proper operation of the | mation about the consumption RESCOs consists on in- Zambrano)

ments

RESCO business

of its customers

stalling RES on customer
premises, allow customers
to self-consume produced
energy and keep the rights
to sell energy surplus in the
wholesale market. It is
therefore necessary to
measure up to which ex-
tent the customers per-
form self-consumption.
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[Rationale]

[Acceptance criteria]

[Priority]

[Comments]

[Author]

RSC_022

WG RESCO must provide infor-
mation to its customers

RESCO ser-
vices

The scope of
the work

Customers allowed to self-con-
sume energy need to get a
clear insight of how much en-
ergy has been self-consumed,
compared to total production

WG RESCO sends those details
to WiseHOME and WiseCORP,
in order to make them available
to end-users

This is not fundamental to
the operation of RESCO
business, but can boost ac-
ceptance among customers

ETRA (Alberto
Zambrano)

COP_002

Intelligent decision algorithms
to solve local imbalance be-
tween local production and lo-
cal consumption

WiseCOOP
app

Functional and
data require-
ments

WiseCOOP incorporates a mod-
ule to handle consumption and
production balance of the port-
folio

To solve an imbalance be-
tween local production and
local consumption a deci-
sion tree should be availa-
ble to decide in which or-
der which technology is
controlled to solve the im-
balance. In both directions.
E.g. when there is too
much production: decision
to store (also which stor-
age system) or to sell. On
the other hand, when
there is too little produc-
tion: decide whether to
discharge storage or to buy
from grid or DR/DSM.

ECO (Ine Swen-
nen)

COP_003

Users of the platform will have
access to consumption meas-
urements of the aggregated
prosumers

WiseCOOP
app

Functional and
data require-
ments

Individual energy consumption
measurements is an input of
further functionalities

WiseCOOP app is able to access
historical consumption data of
prosumers

Target users of the plat-
form are aggregators (e.g.
cooperatives of prosum-
ers). Consumption data is
required for aggregation
purposes (trading in the
flexibility market, negotiat-
ing better tariffs, etc.)

ETRA (Alberto
Zambrano)

COP_004

Users of the platform will have
access to production measure-
ments of the aggregated
prosumers

WiseCOOP
app

Functional and
data require-
ments

Individual energy production
measurements is an input of
further functionalities

WiseCOOP app is able to access
historical production data of
prosumers

Target users of the plat-
form are aggregators (e.g.
cooperatives of prosum-
ers). Production data is re-
quired for aggregation pur-
poses (trading in the
flexibility market, optimise
local consumption towards

ETRA (Alberto
Zambrano)
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ment ID] tion]

net balance, negotiating

better tariffs, etc.)

COP_005 Users of the platform will have WiseCOOP Functional and | Battery status is a needed in- WiseCOOP app is able to query 4 Target users of the plat- ETRA (Alberto
access to battery status of the app data require- put for further functionalities real-time status of aggregated form are aggregators (e.g. Zambrano)
aggregated prosumers ments batteries cooperatives of prosum-

ers). Battery status is re-
quired for aggregation pur-
poses (trading in the
flexibility market, optimise
local consumption towards
net balance, negotiating
better tariffs, etc.)

COP_006 WiseCOOP shall be able to clus- WiseCOOP Functional and | The objective is aggregating Clustering module is available 4 ETRA (Alberto
ter prosumers accordingly to app data require- prosumers under common pat- Zambrano)
their consumption pattern ments terns that will be used to nego-

tiate better tariffs

COP_007 WiseCOOP shall be able to clus- WiseCOOP Functional and | The objective is aggregating Clustering module is available 4 ETRA (Alberto
ter prosumers accordingly to app data require- prosumers under common pat- Zambrano)
their production pattern ments terns that will be used to nego-

tiate better (selling) tariffs

COP_008 WiseCOOP shall be able to assist | WiseCOOP Functional and | Energy demand pattern will be | Tariff selection assistant mod- 4 ETRA (Alberto
the selection of the proper tar- app data require- compared with available en- ule is available Zambrano)
iffs for each cluster ments ergy tariffs to assist the selec-

tion of the best one

COP_009 WiseCOOP shall be able to ag- WiseCOOP Functional and | All cooperative partners will Flexibility aggregation module 4 Integration with ETRA (Alberto
gregate the cooperatives' part- app data require- participate as a whole in the is available WiseHOME will be needed Zambrano)
ners available flexibility ments flexibility market

COP_011 RES generation should never be WiseCOOP Operational WiseCOOP portfolio optimiza- 5 ECO (Ine Swen-
limited (full priority) in times of app requirements tion modules prioritize RES gen- nen)

potential grid congestion or lo-
cal imbalance. Appropriate sce-
narios should be evoked to
avoid grid problems.

eration
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COP_013 Users of the platform shall be WiseCOOP Functional and | All cooperative partners will Demand-response module (al- 4 Integration with consumer- | ETRA (Alberto
able to participate in DR pro- app data require- participate as a whole in the lowing aggregation and trigger- centric DR framework and Zambrano)
grams as a whole ments DR mechanisms ing of individual DR requests) is WiseHOME will be needed

available

COP_014 WiseCOOP shall offer billing WiseCOOP Functional and | The application shall offer the Billing module is available 4 ETRA (Alberto
functionalities for cooperatives app data require- cooperative functionality to bill Zambrano)
with a retailer role ments its partners accordingly to their

consumption and applied tariff

COP_015 WiseCOOP shall be able to geo- WiseCOOP Functional and | Network Operator will have a WiseCOOP will interconnect 5 HEDNO (ale-
graphically map the clustered app data require- clear view of the clustered con- | with GIS modules xandros karagi-
consumers to grid lines ments sumers and map them to cor- annis)

responding grid lines

COP_016 WiseCOOP shall be able to geo- WiseCOOP Functional and | Network Operator will have a WiseCOOP will interconnect 5 HEDNO (ale-
graphically map the clustered app data require- clear view of the clustered with GIS modules xandros karagi-
prosumers to grid lines ments prosumers and map them to annis)

corresponding grid lines

COP_017 WiseCOOP shall be able to have | WiseCOOP Functional and | WiseCOOP will communicate WiseCOOP includes the neces- 4 HEDNO (ale-
access to measurements of the app data require- with various systems to collect sary modules to access all the xandros karagi-
interconnected entities and ments data and establish communica- | required data annis)
transform them accordingly tion for efficient data exchange

COP_018 Platform will require permission | WiseCOOP Legal require- Production/Consumption pat- Access control mechanism is 5 ETRA (Alberto
from prosumers to access and app ments tern data is owned by prosum- put in place, checking whether Zambrano)
operate with their data ers. The platform will need prosumers have given access

them to grant access to their grants to their data
data

COP_020 Permission from domestic bat- WiseCOOP Legal require- Explicit grants will be re- Access control mechanism is 5 ETRA (Alberto
tery owners will be required in app ments quested to domestic battery put in place, checking whether Zambrano)
order to aggregate those batter- owners in order to use their end-users have given permis-
ies under Storage as a Service batteries for flexibility aggrega- | sion to use their domestic bat-
services tion and Storage as a Service teries

services

COP_021 WiseCOOP app could support WiseCOOP Functional and This will incentivize them to be 2 HEDNO (Sta-
gamification initiatives among app data require- more active and participate in matia Gkiala
the cooperatives members. ments DR campaigns & efficiency/en- Fikari)

ergy optimization strategies.
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COP_022 WiseCOOP app should provide WiseCOOP Functional and I think KPI visualisation is al- 3 HEDNO (Sta-
visualization of the KPIs of the app data require- ready available at another matia Gkiala
energy management strategies ments product of ETRA and in this case Fikari)
and DR campaigns of the coop- will enable the Aggregator to
erative. better manage and improve the

energy strategies applied.

COP_023 WiseCOOP demand shifting WiseCOOP The scope of Price-based campaigns are a WiseCOOP supports price- 5 ETRA (Alberto
mechanisms will focus in im- app the work reasonable way to encourage based DR mechanisms Zambrano)
plicit (price-based) demand-re- behavioural demand shedding
sponse and shifting among aggregated

members

COP_024 An information channel from WiseCOOP The scope of Information about DR cam- Integration between 5 ETRA (Alberto
aggregator to portfolio mem- app the work paigns, contribution to portfo- WiseHOME/WiseCORP (mem- Zambrano)
bers will be available lio, etc. has to be displayed to ber applications) and

members of the portfolio WiseCOORP is available

CRP_001 Platform users' shall have ac- WiseCORP Functional and | Basic monitoring functionality Facility monitoring module is 4 ETRA (Alberto
cess to measured data of their app data require- shall be provided available Zambrano)
related facilities ments

CRP_002 Manageable loads must include WiseCORP Functional and | WiseCORP will include func- Open protocols exists allowing 4 ETRA (Alberto
a control interface app data require- tions to optimize consumption the control of a selected set of Zambrano)

ments via load shifting or flexibility. available loads
These loads must be controlla-
ble
CRP_003 Energy tariffs must be available WiseCORP Functional and | Energy tariffs are an input to A module providing details on 4 ETRA (Alberto
app data require- further functionalities available commercial energy Zambrano)
ments tariffs is available

CRP_004 Energy price at wholesale elec- WiseCORP Functional and | Complementary informationto | Access to the energy price 4 ETRA (Alberto
tricity market must be available app data require- tariffs with predefined prices curves is available Zambrano)

ments

CRP_005 Platform will have access to en- WiseCORP Functional and | This input is needed for further | Consumption and production 4 ETRA (Alberto
ergy measurements (consump- app data require- functionalities measurements of required fa- Zambrano)
tion and production) of the plat- ments cilities are accessible
form users' related facilities
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CRP_006 WiseCORP shall show consump- | WiseCORP Functional and | Basic functionality of the plat- Energy monitoring module is 4 ETRA (Alberto
tion and production evolution app data require- form includes energy-related available Zambrano)
charts ments monitoring

CRP_007 WiseCORP shall show consump- | WiseCORP Functional and | Functionality will include met- KPI analysis module is available 4 ETRA (Alberto
tion and production KPIs app data require- rics on the evolution of certain Zambrano)

ments energy-related measurements

CRP_008 Platform users should get in- WiseCORP Functional and | Necessary to assist corpora- Economic cost module is availa- 4 ETRA (Alberto
formed about the economic app data require- tions in the reduction of the ble Zambrano)
cost of the energy consumed in ments energy bill
their facilities

CRP_009 Platform users' shall be able to WiseCORP Functional and | This is a desired functionality Energy mix and CO: calculation 4 ETRA (Alberto
watch the energy mix and CO2 app data require- to help organisations move to- module is available Zambrano)
emissions associated to their ments wards greener energy sources
consumption

CRP_010 WiseCORP will be able to con- WiseCORP Functional and | Optimization of energy con- app allows users to manage 4 ETRA (Alberto
trol smart devices (HVAC, light- app data require- sumption will need control on their controllable smart devices Zambrano)
ing, industrial processes) for en- ments smart devices to perform shift
ergy optimization purposes load, demand-response actua-

tions, etc.

CRP_011 WiseCORP will be able to mini- WiseCORP Functional and | WiseCORP will allow cost- WiseCORP Optimization mod- 4 Interaction with Flexibility ETRA (Alberto
mize economic costs by using app data require- based optimization of con- ule is available and offers cost- market will be necessary Zambrano)
flexibility ments sumption. WiseCORP will in- based optimization

clude flexibility trading as a
possibility to optimize energy-
associated economic costs

CRP_012 WiseCORP will be able to mini- WiseCORP Functional and | WiseCORP will allow CO»-based | WiseCORP Optimization mod- 4 Interaction with Flexibility ETRA (Alberto
mize CO; emissions by using app data require- optimization of consumption. ule is available and offers CO,- market will be necessary Zambrano)
flexibility ments WiseCORP will include flexibil- based optimization

ity trading as a possibility to
optimize energy-associated
COz emissions

CRP_013 WiseCORP will be able to trade WiseCORP Functional and | Different energy-consumption WiseCORP is able to interact in 4 ETRA (Alberto

flexibility in the market app data require- optimizations will use available | the flexibility market Zambrano)

ments

flexibility and its price in mar-
ket as a parameter
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CRP_014 WiseCORP will allow end-users WiseCORP Functional and | Aggregated flexibility shall be The platform allows users to se- 4 ETRA (Alberto
to choose usage of their flexibil- | app data require- used in a range of different ob- | lect the preferred usage, and Zambrano)
ity (optimize energy demand, ments jectives. Users' of the platform implements all different op-
costs or CO; emissions, or offer will selected the preferred one tions
it in the flexibility market)

CRP_015 WiseCORP will exchange data WiseCORP Functional and WiseCORP incorporates all nec- 5 HEDNO (ale-
with operational facilities app data require- essary modules to retrieve data xandros karagi-

ments from the controlled facilities annis)

CRP_016 WiseCORP will need communi- WiseCORP Relevant facts | A communication network is Integration between WiseCOOP 5 HEDNO (ale-
cation networks to incorporate app and assump- assumed to be operational for and WiseCORP exists xandros karagi-
various entities in data ex- tions WiseCOOP and WiseCORP annis)
change Apps

CRP_017 WiseCORP will need synchroni- WiseCORP Functional and | Access to real-time measure- All devices participating from 4 HEDNO (ale-
zation mechanism app data require- ment systems and energy de- the data collection are synchro- xandros karagi-

ments vices needs to be synchronized nized in time annis)
in order to make sense of the
collected information

CRP_018 WiseCORP APP users shall have WiseCORP Functional and | DSOs operational facilities data | Communications with field sen- 5 HEDNO (ale-

a secure protocol for data ex- app data require- and systems must be securely sors and meters are made in a xandros karagi-
change and defined security ments accessed by WiseGRID APPS secure manner annis)

rules for operational facilities in-

tegration to platform

CRP_019 One user of WiseCORP (i.e. a WiseCORP The scope of Organisations may need to Platform supports multiple fa- 5 ETRA (Alberto
company or organisation) may app the product monitor and control more than | cilities per user Zambrano)
be able to monitor and control one facility. This aspect has to
several facilities from the plat- be taken into account in the
form platform design

CRP_020 WiseCORP shall calculate de- WiseCORP The scope of In order to perform energy op- | A forecast module is included in 5 Historical data for calculat- | ETRA (Alberto
mand and generation forecasts app the product timization, demand and gener- | the platform ing initial forecasts for the Zambrano)

ation forecasts will be needed pilots will be required.

CRP_021 WiseCORP will facilitate the par- | WiseCORP The scope of As part of the energy manage- WiseCORP platform is inte- 4 ETRA (Alberto
ticipation of companies in de- app the product ment and optimization, partici- | grated with the demand-re- Zambrano)
mand-response programmes pation in DR programmes will sponse mechanisms developed

be considered in the project
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CRP_022 WiseCORP shall allow its users WiseCORP Operational Users may allow automatic WiseCORP GUI includes an in- 4 E.g. EVs must be fully ETRA (Alberto
to set constraints to the remote | app requirements management of the smart ap- terface for setting these con- charged every morning, Zambrano)
control of the smart appliances pliances as part of the DR straints HVAC temperature modifi-

schemes, but always under cer- cation limits calendar, etc.
tain limits

CRP_023 Users of the platform (compa- WiseCORP Legal require- Since data is owned by the Disclaimer including this infor- 5 ETRA (Alberto
nies, municipalities, etc.) will ex- | app ments end-users of the platform, mation is shown as part of the Zambrano)
plicitly be informed (upon regis- those need to be informed registration process
tration) about the data required about how their data will be
and how it will be managed used

CRP_024 End-users of the platform (or- WiseCORP Legal require- Since data is owned by the Access control mechanism is 5 ETRA (Alberto
ganisations, municipalities, etc.) | app ments end-users of the platform, put in place, checking whether Zambrano)
will grant permissions to the those need to grant access to end-users have given access
platform to access and operate their data grants to their data
with their data

CRP_025 WiseCORP app should provide WiseCORP Functional and WiseCORP is supposed to give 5 HEDNO (Sta-
information on energy produc- app data require- the facility managers the ability matia Gkiala
tion and storage equipment sta- ments to manage their energy assets. Fikari)
tus and their maintenance de-
tails.

CRP_026 WiseCORP app should offer ac- WiseCORP Functional and This will help the facility man- 5 Maybe, WiseCORP app HEDNO (Sta-
cess to historical data of con- app data require- ager to have a more complete could also some relevant matia Gkiala
sumption, production of the fa- ments idea of the total consumption, statistical analysis of them. | Fikari)
cilities and KPIs of different production and energy manage-
management strategies in ment results.
them.

CRP_027 WiseCORP app could include a WiseCORP Operational This would give to the app user 3 HEDNO (Sta-
map with all the facilities and app requirements a direct and better picture of matia Gkiala
the relevant assets for better the performance of the equip- Fikari)
visualization to facilitate the ment to assist the user in asset
managers/users. management and maintenance.

CRP_028 WiseCORP app shall provide vis- | WiseCORP Functional and This would give a more com- 3 As I've seen at HL-UC Lead- | HEDNO (Sta-
ualization of the energy trans- app data require- plete picture of the complete ers TELCO and WG Archi- matia Gkiala
ferred to and from the EV fleet ments absorption of injection of tecture slide, WiseCORP Fikari)

of the company, if it exists and

power from/to the network in-
side the corporate premises.

will not be used to manage
the EVs of businesses/in-
dustries etc. However, if
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uses its infrastructure as charg- the EV fleet is connected at
ing station. the power installation of

the infrastructure of the
company, then it is proba-
bly included in its loads.
Thus, only a visualization of
them could give a better
and more complete idea to
the facility manager for the
electricity consumed or
produced at its premises.

EVP_001 Different models of EV's should WiseEVP Functional and | We should allow EV fleet man- Be able to integrate all models 5 Partago works with Re- PARTA (Joa-
easily be integrated in WiseEVP data require- agers to integrate different into WiseEVP nault Kangoo ZE and Re- chim Jacob)

ments models of EV nault Zoe.

EVP_002 Charging speed of charging sta- WiseEVP Usability and The EV fleet manager should Function is present 4 The mobility of the EV us- PARTA (Joa-
tion can be manually set humanity re- be able (perhaps in specific ers is of primordial im- chim Jacob)

quirements cases) to manually set the EV portance. EV fleet manager
charging to full speed, overrul- should be able to allow full
ing the planning. charging when necessary.

EVP_003 EVP must provide API's to allow WiseEVP Functional and | Fleet managers use existing Function is present 3 PARTA (Joa-
integration in other fleet mgmt. data require- software, which they might chim Jacob)
tools ments continue using if the EVP func-

tionality can be added calling
the WiseEVP API's.

EVP_004 WiseEVP collects data from ve- WiseEVP The scope of WiseEVP should allow to ana- data is shown in platform 5 PARTA (Joa-
hicles and charging stations on the product lyse data coming from EV's and chim Jacob)
one platform EVSE directly.

EVP_005 Different models of charging WiseEVP The scope of Different manufacturers of Function is present 5 PARTA (Joa-
stations should easily be inte- the product charging stations exist, they all chim Jacob)
grated in WiseEVP should be easily be integrated

into the platform.

EVP_006 WiseEVP should provide basic WiseEVP Usability and If WiseEVP has the scope to be Functions are present 5 PARTA (Joa-
fleet mgmt. functionalities: humanity re- a fleet mgmt. platform, basic chim Jacob)
maintenance, documents ad- quirements functionalities should be avail-

ministration, damage reporting,
etc.

able.
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EVP_007 WiseEVP should have a simple WiseEVP Usability and Car sharing providers use dif- Function is present 5 PARTA (Joa-
mechanism to link the availabil- humanity re- ferent scheduling tools to chim Jacob)
ity / calendar of each car to the quirements schedule car usage.
charging control engine

EVP_010 The WiseEVP will receive the WiseEVP Functional and The WiseEVP receives the state 5 ITE (Irene
state of the distribution net- data require- of the distribution network Aguado)
work from the WiseGRID Cock- ments
pit.

EVP_014 The WiseEVP will receive the WiseEVP The scope of The WiseEVP receives flexibility 4 ITE (Irene
DSO flexibility needs through the product requests according to the flexi- Aguado)
the WiseGRID Cockpit bility products definition in the

scope of project

EVP_015 The WiseEVP will calculate the WiseEVP The scope of The EVSEs flexibility capabilities 5 ITE (Irene
aggregated flexibility capabili- the product will be aggregated per regula- Aguado)
ties of the EVSEs under its man- tion area
agement

EVP_017 The WiseEVP will reschedule the | WiseEVP The scope of The flexibility product re- 5 ITE (Irene
EVSE charging sessions to meet the product quested by the DSO should be Aguado)
DSO needs provided by the aggregated

modification of the active
charging sessions

EVP_018 The WiseEVP will allow EVSE WiseEVP The scope of The user is able to book an 5 The booking settings ITE (Irene
booking the product EVSE through an interface to should include the user Aguado)

the WiseEVP charging preferences (as if
it was done in the EVSE)
such as SoC objective or
time limit.

EVP_019 The WiseEVP will establish a WiseEVP The scope of WiseEVP should take account The DSO is able to interact with 5 HEDNO (ale-
two way communication with the product of the DSO needs for charging the WiseEVP through the WG xandros karagi-
DSOs and distribution grid balance Cockpit annis)

EVP_020 The WiseEVP should have a link WiseEVP Functional and The WiseEVP is able to receive 3 VS (Benjamin

to energy markets (Energy Ex-
change, Balancing and Ancillary
Services Markets)

data require-
ments

market signals and participate
in flexibility markets

Kraft)
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EVP_021 The platform will share data in WiseEVP Functional and The WiseEVP and the WG IOP 4 AMP (Xavier
order to provide information to data require- are connected and able to ex- Benavides)
the demand forecasting module ments change information

EVP_022 WiseEVP could merge data from | WiseEVP The scope of A neighbourhood might con- The WiseEVP is able to monitor 5 PARTA (Joa-
owned EVSE and from publicly the product tain publicly available EVSE all kind of EVs (with different chim Jacob)
available EVSE (charging stations). Data that property models)

these public EVSE broadcast,
perhaps via Wise I0P, might be
directly integrated in the
WiseEVP platform for the EV
fleet manager. This allows
making optimal use of EVSE.

EVP_024 EVSE unique identifier WiseEVP Functional and Having only one identifier per 5 ETRA (Alvaro
data require- EVSE Nofuentes)
ments

EVP_025 Smart card or unique digital to- WiseEVP Functional and Having only one identifier per 5 ETRA (Alvaro
ken per user data require- EV user Nofuentes)

ments

EVP_026 The users have to provide their WiseEVP Usability and All the necessary user data has 3 ETRA (Alvaro
personal data, EV data and pref- humanity re- been provided Nofuentes)
erences in the context of EV. quirements

EVP_027 Clear identification of the EVSE WiseEVP Usability and To allow user to physically find Availability to easily find the de- 4 ETRA (Alvaro
on its casing. humanity re- the charging station. sired EVSE. Nofuentes)

quirements

EVP_028 The end-user should be regis- WiseEVP Usability and Only registered users can use 4 ETRA (Alvaro
tered and authorised in order to humanity re- WiseEVP in order to use EVSE Nofuentes)
charge and/or book an EV in the quirements functionalities
system.

EVP_029 List of available charging sta- WiseEVP Operational A clear observability of the non- 4 ETRA (Alvaro
tions with booking possibilities requirements used/booked EVSEs. Nofuentes)

EVP_031 EV status available (SoC) WiseEVP Functional and Easy SoC observability 5 ETRA (Alvaro
data require- Nofuentes)
ments
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EVP_032 Notification of near charging WiseEVP Usability and A clear observability of the near 2 ETRA (Alvaro
stations humanity re- charging stations Nofuentes)

quirements

EVP_033 WiseEVP should perform and WiseEVP Operational Itis part of the EVSE network 4 HEDNO (Sta-
make use of grouping of EVSE in requirements configuration, which should be matia Gkiala
regulation areas. supported by WiseEVP. Fikari)

EVP_034 It must facilitate the manage- WiseEVP The scope of This must happen, since facility 5 HEDNO (Sta-
ment of EV fleet of indus- the product managers will use WiseEVP to matia Gkiala
tries/companies etc. manage their EV fleets (if any) Fikari)

and not WiseCORP.

EVP_035 WiseEVP should support the WiseEVP Functional and This is one of the core-function- 4 HEDNO (Sta-
end-user’s ability to choose the data require- alities of the WiseEVP as de- matia Gkiala
preferable type of EV charging ments fined in HLUC3. Fikari)
(among the ones described in
HLUC3).

EVP_036 WiseEVP must provide real or WiseEVP Functional and EVSE monitoring is a prerequi- 5 HEDNO (Sta-
near real-time monitoring of the data require- site for most efficient manage- matia Gkiala
EVSE equipment (and the EV ments ment of EVSE network and for Fikari)
fleet) to the EVSE manager (and facilitating the end-user to book
EV fleet manager). a charging session and choose

the available WiseEVP while be-
ing on road.

EVP_037 Anonymising charging data to WiseEVP Legal require- This is a vital requirement when 5 HEDNO (Sta-
assure data privacy in case of ments talking about private EVs and it matia Gkiala
private EVs. can be a similar module as the Fikari)

one used for anonymising data
of the consumers for the rest of
the apps.

EVP_038 In case of EV fleets, WiseEVP WiseEVP Functional and | Based on HL-UC3 PUC 1 SUC WiseEVP is by definition a tool 3 HEDNO (Sta-
shall provide to the EV fleet data require- 3.1.2. to help EVSE and EV fleet man- matia Gkiala
manager (/owner) information ments agers/owners to effectively Fikari)
on the EVs usage and position manage their assets. The loca-

tion and usage data are im-
portant for this to be achieved.
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EVP_040 WiseEVP shall provide historical WiseEVP Functional and Historical data are useful for ac- 4 HEDNO (Sta-
consumption and charging ses- data require- quiring a more complete idea of matia Gkiala
sion data from each EVSE. ments the assets usage and health Fikari)

monitoring, assisting also in
better planning. The visualisa-
tion of historical data is a fea-
ture of many more apps, so
similar module could perhaps
be used here.

EVP_041 WiseEVP should contain a pric- WiseEVP Functional and This could be an incentive for 3 HEDNO (Sta-
ing mechanism for rewarding data require- the end-user to choose charg- matia Gkiala
the performed balancing. ments ing session types which offer Fikari)

regulation services to the net-
work.

EVP_042 WiseEVP should provide infor- WiseEVP Functional and The user should have transpar- 4 HEDNO (Sta-
mation about the energy price data require- ent access to price data to have matia Gkiala
curves to the users. ments an understanding of the charg- Fikari)

ing cost or of the benefit arising
from different charging types.

EVP_043 WiseEVP communicates with WiseEVP Functional and | OCPP is a standard for com- WiseEVP can communicate with 5 PARTA (Joa-
charging stations through open data require- municating with charging sta- any charging stations that sup- chim Jacob)
smart charging protocol of the ments tions. ports OCPP (or later protocols)

OpenChargeAlliance (OSCP pro- over the network.
tocol)

EVP_044 The status of EVSE can be WiseEVP Functional and | This allows communicating the | WiseEVP has a toggle per EVSE 5 Basic functionality in an PARTA (Joa-
changed easily from public, pri- data require- availability of EVSE to users. to check or uncheck its status. EVSE platform. chim Jacob)
vate, out-of-order, etc. by the ments
manager, or by the EVSE itself.

EVP_045 WiseEVP gathers data from EVs: | WiseEVP Functional and | Data of EVs will be available Per car, or a fleet of cars, an API 5 PARTA (Joa-
location, SoC, status of the data require- from servers of the manufac- can be configured from where chim Jacob)

car,etc. via API

ments

turer or the fleet manager.
EVSE should be easily configu-
rable so that this data can be
plugged in, per car.

data about the EVs status can
be captured.
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EVP_046 The EVSE operator or the fleet WiseEVP The scope of There is an unique registration 4 ITE (Irene
manager has an updated list of the product system that maintains an up- Aguado)
known users (for authentication dated list of known users for
process) the EVSE infrastructure usage

EVP_047 The EV user has a valid account WiseEVP The scope of There’s is an unique registra- 4 ITE (Irene
in the WiseEVP for the authenti- the product tion system for the EVSE infra- Aguado)
cation process. structure usage

EVP_048 The EV user only will provide WiseEVP Users of the The user charging requirements 4 ITE (Irene
flexibility to the system allowing product (final SoC and time to remove Aguado)
the system to module his charg- the car) are met at the end of
ing session if he wants (charging the charging session
types 2 and 3). If not, his car will
be charged asap (charging type
1)

EVP_049 The EVSE Operator or the EV WiseEVP The scope of The EVSE network is available 5 ITE (Irene
Fleet manager will be able to the product in the Wise EVP including the Aguado)
configure the EVSE network location and the characteristics
through the WiseEVP (EVSE lo- of each EVSE
cation, number of sockets, max-
imum and minimum power,
etc.)

EVP_050 The WiseEVP will calculate the WiseEVP The scope of The load forecast is calculated 4 ITE (Irene
EV load forecasting per regula- the product per regulation area Aguado)
tion area and/or for the whole
system

EVP_051 The WiseEVP will calculate the WiseEVP The scope of The reference load profile is The reference load profile is 4 ITE (Irene
reference load profile per regu- the product the first charging profile that calculated per regulation area Aguado)
lation area the EVSE follows before apply-

ing power modulation to pro-
vide flexibility

EVP_052 The WiseEVP will schedule the WiseEVP The scope of Other requests may be trig- The charging sessions price is as 4 ITE (Irene
type 2-3 charging sessions of the product gered to support the grid, to low as possible Aguado)

the EVSE network following an
economic criterion if no other
grid or RES requests are trig-
gered.

maximise RES integration or to
contribute to the household
energy management (V2H)
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EVP_053 The EVSE Operator needs to WiseEVP Functional and The network model including 4 ITE (Irene
know the regulation areas divi- data require- regulation areas is available in Aguado)
sion based on coordinates or ments the Wise EVP
based on network topology (this
information may be retrieved
from the DSO outside the sys-
tem).

EVP_054 Before starting with the charg- WiseEVP Functional and The EVSE status is available in 4 ITE (Irene
ing session schedule processes, data require- the Wise EVP in almost real- Aguado)
the data collection from EVSE ments time
should be performed to have
historical data and to know the
status of the EVSEs

EVP_055 The WiseEVP will modulate the WiseEVP The scope of The EVSEs follow the Wise EVP 4 ITE (Irene
power output of his EVSE net- the work requests to follow the charging Aguado)
work to help the DSO with the sessions
grid operation

EVP_056 The WiseEVP will modulate the WiseEVP The scope of The EVSEs follow the Wise EVP 4 ITE (Irene
power output of his EVSE net- the product requests to follow the charging Aguado)
work to maximise the RES inte- sessions modulation
gration answering the flexibility
requests performed by the RES-

COs or Aggregators through the
WG StaaS/VPP

EVP_057 WiseEVP allows setting a pricing | WiseEVP Functional and | Booking requires the imple- Function is implemented 5 PARTA (Joa-
model for booking an EVSE: res- data require- mentation of related price as- chim Jacob)
ervation cost, cancellation cost, ments pects.
extending booking cost, etc.

EVP_058 WiseEVP has a console at an WiseEVP Functional and | When WiseEVP manages a hub | Two different types of devices 5 PARTA (Joa-
EVSE or a hub of EVSE's data require- of EVSE's, instead of one, a can be implemented in chim Jacob)

ments

separate console for welcom-
ing, authenticating and direct-
ing users is possible, as op-
posed to every EVSE having
their own interaction screen.

WiseEVP: console device and
EVSE device.
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EVP_060 WiseEVP should allow grouping WiseEVP Functional and | EVSE's on the same location, Function is implemented 5 PARTA (Joa-
EVSEs in one hub, sharing the data require- should be managed together to chim Jacob)
same location ments increase efficiency in their use

(e.g. by booking).

BDP_001 The platform shall be able to WiseGRID Big Functional and | The platform will support sev- Different kind of data is ac- 5 E.g. grid monitoring data ETRA (Alberto

work with several types of data Data Platform data require- eral different functionalities cepted by the platform (U, P, Q, f), prosumer con- Zambrano)
ments sumption/production,
prosumer flexibility, etc.

BDP_002 The platform shall be able to ap- | WiseGRID Big Functional and | The platform will support sev- There exists a procedure to 5 ETRA (Alberto
ply different algorithms on the Data Platform data require- eral different functionalities configure the platform to exe- Zambrano)
data ments cute different algorithms, de-

pending on the desired func-
tionality

BDP_003 The platform should provide WiseGRID Big Operational Several important features to The necessary platforms with 5 Data of several types and ETRA (Alberto
enough storage capacity to deal Data Platform requirements be developed within the pro- enough storage capacity will be in several forms will be Zambrano)
with the storage of data man- ject work on big amounts of allocated for the demonstration managed in the project:
aged within the project data of the project real-time, historical, raw,

integrated, etc.

BDP_004 Data quality assessment and WiseGRID Big Functional and | Bad data should be identified, BDP provides mechanisms for 4 ETRA (Alberto

substitution Data Platform data require- marked as such and substi- bad/missing data identification Zambrano)
ments tuted by an estimated value
whenever possible

BDP_005 Temporal and spatial integra- WiseGRID Big Functional and | Raw measurements from every | BDP provides mechanisms for 4 ETRA (Alberto
tion Data Platform data require- single metering source are efficient data aggregation Zambrano)

ments likely to be integrated tempo-
rally and/or spatially for subse-
quent management and analy-
sis
BDP_006 Clustering WiseGRID Big Functional and | Certain data will be used to BDP must be able to execute 4 ETRA (Alberto
Data Platform data require- classify its sources into differ- clustering algorithms on the Zambrano)

ments

ent groups, accordingly to the
similarities they present in
those characteristics relevant
to the system

data
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BDP_007 Periodic data analysis is sup- WiseGRID Big Functional and | A set of analysis will be periodi- | BDP must allow prescheduled 4 ETRA (Alberto
ported Data Platform data require- cally performed over the new periodic execution of analysis Zambrano)

ments received data. The platform algorithms
will support the periodic (pre-
scheduled) execution of analy-
sis algorithms
BDP_008 Data reduction WiseGRID Big Functional and | Data that has been already BDP is able to execute periodic 2 ETRA (Alberto
Data Platform data require- processed should be differenti- | archiving of processed data Zambrano)
ments ated and archived

BDP_009 The platform shall be able to ap- | WiseGRID Big Functional and Data-filtering accordingly to pri- 5 Issued by Sanduleac and CRE (Catalin
ply privacy policies on different Data Platform data require- vacy policies is possible Chimirel Chimirel)
segments of data ments

BDP_010 The platform shall be able to WiseGRID Big Functional and Standard protocols are consid- 5 Issued by Sanduleac and CRE (Catalin
communicate with a defined Data Platform data require- ered for interfacing with the Big Chimirel Chimirel)
number of protocols ments Data module

BDP_011 The platform will be able to WiseGRID Big Functional and Big data modules will be built 5 Issued by Sanduleac and CRE (Catalin
work as a distributed system Data Platform | data require- upon technologies allowing Chimirel Chimirel)

ments clustering

BDP_012 The database(s) will store data WiseGRID Big Functional and Standard data models (as CIM) 5 Issued by Sanduleac and CRE (Catalin
based on CIM data model (ex- Data Platform data require- are considered Chimirel Chimirel)
tensions may be needed from ments
standardized CIM)

BDP_013 Where CIM is difficult to apply WiseGRID Big Functional and Platform supports JSON docu- 5 Issued by Sanduleac and CRE (Catalin
and data models have complex Data Platform data require- ments storage Chimirel Chimirel)
and hybrid structure, data- ments
base(s) shall be able to store
and retrieve JSON structures

BDP_014 The platform will be able to WiseGRID Big Functional and Platform supports data carving 5 Issued by Sanduleac and CRE (Catalin
make data carving Data Platform data require- Chimirel Chimirel)

ments

BDP_015 The platform will have a real- WiseGRID Big Functional and Real-time processing is sup- 5 Issued by Sanduleac and CRE (Catalin
time data section which will al- Data Platform data require- ported by the big data platform Chimirel Chimirel)

low m