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Electrification of Everything! O PowerMatcherSuite




Trans ve Smart Epergy

Internet of Everything @ PowerMatcherSuite
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How can we Integrate More Renewables? Y PowerMatcherSuite

Transactive Smart Epergy
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2023 the Lights will Go Out! O PowerMatcherSuite
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More Copper? @ PowerMatcherSuite
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Or more Information? PowerMatcherSuite

Transact

TNO Smart Mobility (Scheepers)



How to leverage Flexibility? PowerMatcherSuite

Transactive Smart Epergy




The PowerMatcher $uite is The Solution

PowerMatcherSuite

Transactive Smart Energy
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The Suite comprises 2 Technologies

PowerMatcher

FPAI
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Transactive Smart

Customer in Control! ® PowerMatcherSuite




Highly Scalable! ) PowerMatcherSuite




Localized Congestion Management PowerMatcherSuite

Transactive Smart Epergy




Cost Effective @ PosiT L Sure




Automated micro economic principle PowerMatcherSuite

D) Transactive Smart Epergy

Q)




Agent Based Solution PowerMatcherSuite

Transactive Smart Epergy

=) Aggregator
Local DR device

. Optimization
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Centralized Optimization De-centralized Optimization K Agent Optimization /

- Limited scalable - A lot of communication - Subset aggregation
- Centrally imposed - Locally “complex” - Simple optimisation
- Not cost effective - Very scalable 17



How PowerMatcher Works

Consumption

Production
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Households, Commercial and Industries ) PowerMatcherSuite
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Flexible Power Application Infrastructure PowerMatcherSuite

Transactive Smart Epergy

Other client
Energy App
L]
Apps
F P A I Standardised
Energy Flexibility Interface Abstraction
Layer

Battery I ii'rers
driver
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In more detail: FPAI User Interface

PowerMatcherSuite

Transactive Smart Epergy

FlexiblePower
o

< TERUG

DEMONSTRATION SCENARIO SMARTPV PANEL

-~ Stan | Supply at
Loaded scenario [2. Timeshifter]

TIME SHIFTER SIMULATION
2 Timeshifter 12:04:29 Program No Program Selected
Power Output 0 watt Start Before None

Mode Idle

POWERMATCHER CONTROLLER

Market Price

€ 0,25
Updated on

12:04:29 PM CEST

{0.01] W
[o.0] W

@ PowsrMatcharsste




In Practice PowerMatcherSuite

Transactive Smart Epergy

Smart Energy

Powermatching City | & Il :i
Collective

Ecogrid (FP7)

Houthaven

e’

Matrix V

Couperus

VIOS (Topsector NL)
Energy Supply Cooperative (KIC InnoEnergy)
Hybrid Energy Grid Management (Hegrid, KIC ICT Labs)
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Congestion management
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ransformer

Concentrator Agents

Device Agents /

23



Lochem S$tresstest (1) PowerMatcherSuite

Transactive Smart Epergy




Lochem Stresstest (2)
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Transactive Smart Epergy
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Lochem S$tresstest (3)

L1 18:00
L1 19:00
L1 20:00

L2 18:00
L2 19:00
L2 20:00

L3 18:00
L3 19:00
L3 20:00

Se

13,9 kW
16,2 kW
16,5 kW

14 kW
19,2 kW
19,4 kKW

13,7 kW
19,9 kW
22,6 kW

12e

12,1 KW
17,1 kKW
17,7 KW

17,3 kW
20,9 kW
21,6 kW

13,5 kW
18,9 kW
19,7 kKW

19¢

9,9 kW
14,1 kW
16,1 kW

14 kW
17,4 kW
17,2 KW

15,7 kW
22 kKW
22,7 kW

Gem.
12 kW
15,8 kW
16,8 kW

15,1 kW
19,1 kW
19,4 KW

14,3 kKW
20,2 kW
21,7 kW

( > PoyerMa’rcherSuiire
) ransactive Smart Epergy
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Lochem Stresstest (4)

Tijd
18:45

Onderdeel
Zero case

Situation in 2025 source: RVO

19:00

19:00 — 19:10
19:10 - 19:20
19:20 — 19:30
19:30 — 19:45

Belasting naar 22 kW/f brengen
Tesla a 7,36 KW/t

ZOE a 7,36 KW/t

Smart a 7,36 kW/f

14 PHEV’s = 17,17 kKW/f

( > PoyerMafcherSuife
) ransactive Smart Epergy

per fase
+/- 20 kKW

22 kW

29,36 KW/t

36,72 kW/f = 36,8 kW
44,08 kW/f

61,25 kw/f
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Lochem S$tresstest (5) o PowerMatcherSuite
r 7 T ransactive Smart Epergy
80
70 69 kwW/f= 13,33 min
63,25 kW/f=33,33 min
&0 57,5 kW/f= 1 uur 57 min
50 14 PHEV
%0 SMART
Promy+= 36,8 KW
Z0OE
30
Tesla
20

18:50:00 18:55:00 19:00:00 19:05:00 19:10:00 19:15:00 19:20:00 19:25:00 19:30:00 19:35:00 19:40:00 19:45:00 19:50:00 19:55:00 20:00:C
Tijd



Lochem S$tresstest (6) PowerMatcherSuite

Transactive Smart Epergy
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Lochem S$tresstest (7) PowerMatcherSuite

Transactive Smart Epergy
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ithub.com/flexiblepower

@ PoyerMatcherSuéfe
ransactive Smart Epergy

Open source (s good for
Open source s good for
Open source is good for
Open source (s good for
Open source s good for
Open source is good for
Open source is good for
Open source s good for
Open source (s good for
Open source s good for
Open source is good for

aithub.com/flexiblepower

me
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. T will Fully embrace it
. T will Fully embrace it
. T will fully embrace it
. T will Fully embrace it
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. T will Fully embrace it
. 1T will Fully embrace it




Open Source: github.com/flexiblepower PowerMatcherSuite

Transactive Smart Epergy

O Search GitHub Explore Gist Blog Help lalex254 +~ D. o P

C___ ) FlexiblePower Alliance Network =
(-

FAN is open standard and implementation that connects devices with energy

O management services
Amsterdam, Netherlands http/Avww flexiblepower. info@flexiblepower.org
Filters » | Q Find a repository
powermatcher Java &6 P1

PowerMatcher - The Java implementation of the PowerMatcher, including the core, the
auctioneer, a couple of agents and the simulation tool.

Updated an hour ago -

Invite someone
fpai-devices Java %0 PO

FlexiblePower Application Infrastructure - The open device drivers and resource
managers (both for simulated devices and for real ones). The main purpose of these Teams 5>
bundles is for demonstration purposes.

Updated 2 days ago

\ Jump to a team
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Open Source: Waffle Scrum Board

Backlog ToDo

Bug: f PricePaint to Demand Array results & A ng "
incorrect dermand array = = ’
131
plerment [SON / Flastic Se logger to PM
tactor Freezer exarnple 10 extend the Extenss acka
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Fraud detection observe

sorec 3 | Pllaneecmsesc 02 [T

In Progress

evelopment thijl

SessonManager agent whitedist implementat)

sprre | Piisrostase DSO PRID 1

PowerMatcherSuite

Transactive Smart Epergy

Done
E—
- art DSO Concentrate poct Heak shaving

apablity

sorre 3 | PiishoszaseDSO PRIO Y

148
Bug What is the funct f toPrice!
ix for tailing unit test in budd
140 N
Fix public methods Auctoneer and Loncentiator

138 N




www.PowerMatcher.org

@ N sovoree

NEWS WHY PMT FEATURES IN PRACTICE TECHNOLOGY GET STARTED GET INVOLVED ABOUT

HELP US

CHANGE THE WORLD
WITH THIS PROVEN
DISRUPTIVE SUSTAINABLE

TECHNOLOGY.




