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Smart Cities and Their Renewable Energy
Underpinnings

73




N
-
2
O
(D
»

=
QO
—
Q
-
g
—t
=
gy,
<
D

o

I
it

il Sociery

\_ Smart Infrastructure )

g |7
£

Bl |2
!%

Smart Citizen Smart Building Quality of life Economy Information and
— Communication
Transportation Urbanization Environment Technology (ICT)

Smartness Governance

Health Care
Smart Transportation
— Technology
_—

(N
\\}

-8
E=

Smart Energy

/

7
‘ Education
4G Optical Fiber

o 12 ] [2] [g] |s
EIEII%

Smart Technology

nart He: -
So Healthcar Mohanty, Choppali, Kougianos, Everything You wanted to Know about Smart Cities
hitp:/A mohant g/Publications_. /_IEEE-CEM_2016-July_Smart-Cities.pdf
Mohanty, Choppali, Kougianos, Everything You wanted to Know about Smart Cities
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Smart Cities: Why needed?
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Blockchain Consortia use cases
Energy, Environment & Utilities industry

Neil Gerber, IBM Global Markets
March 2018
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GRID BALANCING

The Market Operator accesses behind-the-meter Distributed
Energy Resources (DERS) like home batteries or batteries in
electric vehicles to balance the transmission grid. Typically thig
happens by agreement via a smart contract between the
User/Provider and the market operator, at various timeframes
down to 1 minute.
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RENEWABLE ENERGY CREDITS

Trading platforms already trade renewable energy generation
credits from hydropower, wind energy, biomass plants, solar

or geothermal plants. Blockchain makes it easier to track
provenance of these credits as well as simplify audits and

enhance transparency. In addition, tokens can be created that

have an embedded carbon footprint offset, providing more

consumable and bankable credlts
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PEER-TO-PEER TRADING

Peer-to-Peer (P2P) energy trading is a novel paradigm of

Industrial

power system operation, where people can generate their owr
energy from Renewable Energy Sources (RESS) in dwellings,
offices and factories, and share it with each other locally.
Although not viable yet fully supported by most regulatory
regimes, these types of transactions can enhance grid

efficiency, and eventually, grid stability.

. _’f' {A"“ = -’: ) f
’* = ‘\. W ;'-:
- T—n "

Meter ‘E%*Ffﬁé%mission | Erierty \BEcrAYgregaton
{1 Comer—{S1iRGY =
2| |Rials

Commercial

-

T—)

‘ ; CHP
Generator u

Energy
Efficiency

‘<(Q_‘('D:S|'|'|

&

DSM

Microgrid

(/)('D(')“COU)('D;U

Transportation
L




L AIC I AT 1IN T AMNICALAIAICCOCIAN]L DISTRIBUTION END USERS/EDGE
|| 1
CYBERSECURITY D
i
The confluence of Blockchain and Cybersecurity is still new. ts N
Device provenance for all RTUs and other monitored assets z g SOl
in the transmission and distribution grids can be protected by i v [4‘
adding an additional security layer at the firmware level. b o
! . . — : Energy
This will be intrusive in nature, but with threat levels , ! Storage
increasing this may be a solution that gains fast traction. r SCAISA sy ;
g g CHP
“ Hydropower =
n
Wind : e Generator
;
Substation Step-Down Distribution Meter Residential g
o Transformer  Lines Transformer  Lines
Biomass T Wi Energy
' Efficiency
R
\ &
)
(0]
Commercial U
= Meter |CSE@ASMission” | [Energy ~Aggregator ) r : :
: (o] Llistorer——|Sidage 3 : 4 c ’ Microgrid
Energy % a5 5 7 —> < ‘
Storage - ‘ S
Petleum Transportation

L




GRID BALANCING | [E) RENEWABLE ENERGY CREDITS

The Market Operator accesses behind-the-meter Distributed Trading platforms already trade renewable energy generation
Energy Resources (DERSs) like home batteries or batteries in credits from hydropower, wind energy, biomass plants, solar
electric vehicles to balance the transmission grid. Typically thig | or geothermal plants. Blockchain makes it easier to track
happens by agreement via a smart contract between the provenance of these credits as well as simplify audits and
User/Provider and the market operator, at various timeframes.| | enhance transparency. In addition, tokens can be created that
have an embedded carbon footprint offset, providing more
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energy a single user has been consuming, but understand the[| energy from Renewable Energy Sources (RESs) in dwellings,
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usage on a machine, appliance or singular entity level. offices and factories, and share it with each other locally.
Research has shown that this data transparency leads to muchi Although not viable yet fully supported by most regulatory
higher energy savings. In addition there is a trend in utility regimes, these types of transactions can enhance grid
regulation to require this capability for end users. efficiency, and eventually, grid stability.
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The confluence of Blockchain and Cybersecurity is still new. Device provenance for all RTUs and other monitored assets
in the transmission and distribution grids can be protected by adding an additional security layer at the firmware level.
This will be intrusive in nature, but with threat levels increasing this may be a solution that gains fast traction.
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Update on Renewables in the US
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