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The Internet allows information to flow to anyone
from anywhere.

The Energy Internet is a vast network that will allow
efficient distribution of electricity to anyone and from
anywhere.

EI will utilize smart sensors, ICT technologies and
algorithms to facilitate power supply in real-time,
enhance storage applications, and integrate renewable

energy into the grid. rrm |

Invent the Futur ‘

Energy Internet is an online marketplace that transacts in energy
(One-to-One, One-to-Many and Many-to-One)

O-to-0: Between individual users for bilateral transactions
O-to-M: One electric utility sells to Many customers
M-to-0: Many customers sell to One electric utility

EF amazon
N

ybao.com

But in the Energy Internet:

All transactions must be done in real-time e
6 All network constraints must be met @ VirginiaTech |
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Demand Response

An Element of the Energy Internet

I VirginiaTech
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Demand Response

The aim of Demand Response (DR) is to make the load an active
participant in balancing electricity supply and demand around the
clock via side-by-side competition with supply-side resources.

DR allows loads curtailment in response to changes in the price of
electricity over time, or to incentive payments designed to induce
lower electricity use at times of high wholesale market prices or
when system reliability is at risk (using direct control by the
utility or ancillary services markets).

19 Q VirginiaTech
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‘OpenBidding’ ‘CloseBidding’
09Nov19-13:00 09Nov19-13:00
Sent @12:01 Sent @12:59

Exchange of Excess PV Output | 14:00

12:00 |
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‘Sell’ y’
‘Buy’

| have 6 kWh to v The Reserve | want to buy
sell between | want to buy Price between 2 KW between
13:00-14:00 5 kWh between 13:00-14:00 13:00-14:00

@ 13:00-14:00 @
3tokens/kWh @ 8tokens/kWh 4tokens/kWh
4tokens/kWh
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These signals enter the house through a Home Gateway.

Smart Grid Impact on Consumer EI Consumer EI (CE4), 2013
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Internet

« Buy electricity from DERs
« Request for demand reduction

P2P transactions + i
+ Sell kilowatts to the utility or

w DER owners

‘ HVAC loads

neighbors
+ Sell negawatts to the utility or
neighbors n-
Buildings

Lighting loads

(. Plugloads
Sensors/power meters

& DERs, e.g., PV and storage

E Occupant Comfort
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Cale Réaliza

* Control/user interface

@WiseBIdg / @WiseGrid * Intelligent control

mechanisms
* Energy insights
PV Trading DR Trading Data Analytics * Historical data
* Current status
* Locational data

@WiseMrkt * Immutable data

Source: www.bemcontrols.com @ VirginiaTech
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©WiseBldg g @WiseMrkt g (@)WiseGrid == The Energy

Building Energy Local Energy Microgrid Energy I n te rn et
Management Market Management
* | Commercial Open + Immutable, secure +  Monitor and Control energy Homeowners, utilities, microgrids
Architecture Software record of P2P and resources in Microgrid and other distributed energy
Platform Negawatt trading (battery storage, PVs, other  resource owners can:
* | Monitor and Control transactions DERe) « Transact on a trusted common
ﬁne(gy systems (HVAC, . proprietary bidding + Create programs and platform
ighting, plug loads) N e h h
algorithms to maximize involve customers in the i o
« | Extendible to solar PV participants’ utility from energy consumption, + Fully integrate building control
systems in micro-grid trading generation, and management into P2P and negawatt trading
environments. process contexts
« Automated transactions
* | Help buildings governed by smart + Demand Response * Hamness the value of demand
participate in Demand contracts executed in near response initiatives and
Response programs real-time (1 hour ahead) ~ * Data analytics & energy microgrid-level PV production
through OpenADR insights applicable to local while maintaining comfort of
communities individual buildings
[IIVirginiaTech
Invent the Future
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