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Grid today s_%g
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Smart grid 3_%3

« Demand-side
management

= The devices used by
consumers controled " R

« Load shifting » f{ el -
= Valley filling Clipping i | 1 f
« Peak clipping - R

« Energy efficicency improvement m - //Q\
« Electric vehicles e

« Virtual power plants
« ENergy prosumers
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Smart grid control system
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Centralized x distributed control s_%g

« COomputations « COmputations
= Central controller = Agents themself
= Collecting all data « Interactions among them

« Broadcasting signals to all users

« COSt minimized
= generation costs

= The theory of game
= Auctions

a [N order to establish a

f energy | libhri
 cost of energy losses Nash equilibrium
« IMmproving voltage = And maximize the social

stability welfare
e Users could be restrained!!!



Multiagent systems — EV vehicles 33%3

=« Each vehicle
= Has its own agent inside

O B e =« LOcal area agent
e — « Communicate with all vehicles

In Its area

=« Coordinator agent

_______ a Gate between several local
TTTTT (e (e G G areas and distribution network

--------




Human x machine inteligence s_%g

« Quality of time = Quality of time
=« Each ,now" has its own quality = Machines do not have parties
. Modalities and hangovers

= Neccessity « Only always the same ,nows

« Ethic =« Modalities
= Present =« Machines know only ,nows"
« Perception =« They could store billions
= Possibility ,nows" at their hard discs,
w Art return to them, and use some

algoritms to make results



Modal logic s_%g

« Basically =« SOme basic theorems
= Four-valued logic a DfO. OA—07A
« Truth conditions » Dfo. 0Ae707A
= The same as in propositional = K 0(A—B)—(0A—0B)
or first-order predicate logic = D: 0A—0A

= Defined with help of possible e T: DA—A
worlds W (sets of propositions = 4' DA—0OoA
P with the relation R) L5 OAOOA

a DA IS true iff A itself Is true at

every possible world
< OA is true iff A itself is true at ™ OYStEM SO (Most used)

some possible world = TK5 and DfO



Hydrogen economy — possible kickoff s_%g

« Fuel cell cars are = Alternative ways to fill the
avallable car tanks have to be

= But a hydrogen found
infrastructure = Suppose that

- : e IN remote areas more and more
- Hydrogen fllllng stations (HFS) inhabitans, manufactories, and

« Production of hydrogen farmers produce and utilize

« Would take several hydrogen

: « they have some surplus
decades to be built - but not always

« All the costs have to be « Hydrogen prosumers
knocked down



Problem with hydrogen filling stations 33%3

« HFS only at Prague
= TWO day trip to one place
= Cruising Sumava with FCHV
Impossible
= SUppose in the future

= There are some small
producers of hydrogen at
e VySSi Brod (two households)
« Horni Plana (manufactory)
« Hofice na Sumavé (farmer)

(&) Sumavael CZ



Problem with hydrogen filling stations s_%g

=« SUppose « Without Al smart grid
= Three fuel cell hybrid cars = Probably
« Cesky Krumlov « Drivers of two FCHV
« Frymburk « Cesky Krumlov and Frymburk
« Zelnava « goes for fuel to Vyssi Brod
« With different rate of H? in « TUristic point - a cistercian abbey
their tanks and SOC « But there are only two households

with small amount of surplus

= It IS Necessary to

e Send at least one FCHV to
manufactory at Horni Plana

=« Mobile application could be used
e FOr driver information



Decentralized Al grid and FCHV s_%g

« Multiagent Al grid

= could also collect, analyse,
and evaluate data for FCHV

=« Each FCHYV is supervized by
the local agent immediately
after crossing of border

=« Communicate with all FCHV
and sources of H2

« Cooperation of all FCHV in its
area

« ML could be involved

=« Al fuel cell hybrid vehicle

= The agent using ML
e Possibility / necessity

= A set of possible worlds

=« Some schemas are tested to be
valid in
« Some/all possible worlds
= The agent ,knows" desires of
Its master
« Purpose of travel
« Rough daily schedule

= Possible/necessary alterations
of travel to fill the H2 tank



Conclusion g%g

« Main challenges

=« SMmart grid

e« Distribution of hydrogen under
virtual power plants

« Decentralized agent-based
system needs to be Al
=« Hydrogen economy
« Building of hydrogen filling
stations will be very slow

« SO is crucial to stimulate people
« {0 become hydrogen prosumers
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