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Motivation

= Challenges for energy system
* Climate change
* Renewable energy

" Emerging technologies
* Internet-of-Things

* Blockchain

= Raspberry Pi

TU

AR



Overview of considered technologies

Q ethereum = Light energy footprint

~:. HYPERLEDGER - \/IOdL”ar

¥ FABRIC = Permissioned
HYPERLEDGER 0

Privacy mechanisms

= Roadmap

" Resource-aware

" Smart contracts




Analysis — VPP example
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Analysis — VPP example
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Analysis — VPP example
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Analysis — VPP example
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Implementation — HLF Components
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Implementation — Applications

Applications

Dashboard Simulation

I

Hyperledger Fabric Components

Middleware



Calendar Transaction Table Smart Grid Controller Blockchain Platform

Time Type Amount in kWh
January 2019
Jonuary  v| 2019 v 00:00:00 Consumption 0.02149
Tu
00:15:00 Consumpticn 0.0€197M
1
00:30:00 Consumption 0.0181
00:45:00 Consumption 0.01667
01:00:00 Consumption 0.01552 ! ( ( B P
1
Energy consumption and production of participants in kWh per timeslot Energy consumption by device in kWh
[ ] Production Consumption I £V I Fridge [ TV

0.00kWh

-0.01kWh

-0.02kWh

-0.03kWh

Energy production by device in kWh

-0.04kWh
I Solar [ Wind

-0.05kWh

-0.08kWh

-0.07kWh

& é’ :5’ S :5’ P :5" é’ :5" & é’ a"" é’ & & :5’ c? F e c? S o e :5" & & a"" é’ $ & :5’ c? & & :5" c? S e
& o S P & & & & & & & § P -
§& & é’ é" 0 0‘? & 0‘? [N :S"rb 6"?‘ $ & 0’ c>’ & & o & u‘" & u‘" é” & & erb $ P o“" c?”? 0‘2’ o“" & o°" u & 5’ @ ~9 @ o w”rb \'7?‘



Simulation — Simulation Model

VPP Consumers

VPP Mixed




Simulation - Setup

VPP Mixed VPP Producers
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Organizations

13~ - MName: ParticipantslOrg

14 Domain: participantsl.sgcbp.com
15 EnableNodeOUs: true

16~ Template:

17 Count: 3

18 - Users:

19 Count: 1

24~ - Name: ControllerslOrg

25 Domain: controllersl.sgcbp.com
26 EnableNodeOlUs: true

27 =  Template:

28 Count: 1
29 - Uzers:
38 Count: 1



Channels

33 -~ VpplChannel:

34 Consortium: SGCBPConsortium

35~ Application:

36 <<: *ApplicationDefaults

37~ Organizaticons:

38 - *Controllers10rg

39 - *Participants10rg

48 - Capabilities:

41 <<: *ApplicationCapabilities
42

43 = InterChannel:

ZZ Consortium: SGCBPConsortium

45 - Application:

45 <<: *ApplicationDefaults

47 - Organizations:

45 - *Controllers10rg

49 - *Controllers20rg

58 - *Controllers30rg

51 - *Matchinglrg

G2~ Capabilities:

53 <<: *ApplicationCapabilities
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Future development & ideas
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Outlook

Potential

Challenges
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