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Defining transactive energy

“Techniques for managing the generation, consumption or
flow of electric power within an electric power system
through the use of economic or market-based constructs
while considering grid reliability constraints” (GWAC)

Decentralized, bottom-up decision-making

Using the exchange of value via transactions to enable
coordination of

— Production/generation of electricity

— Consumption/use of electricity

— Use of network capacity (use rights to a common-pool resource)
Encompasses two dimensions of coordination

— Institutions: market design, rules governing exchange

— Technology: degree of autonomous control
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A transactive continuum

with examples

Not Fully
transactive transactive
< o

Standard Dynamic pricing Dynamic pricing
regulated  Direct load control with, e.g., standard with price-
service digital thermostat responsive PCT
Regulated Centralized Decentralized Decentralized
average price control, fixed coordination coordination with
contract payment autonomous

response




loT and transactive energy

The Internet of Things Moves In

X The 2014 U.S. edition of Deloitte’s Global Mobile Consumer Survey reveals that smartphone owners overindexed in their Would find value in
smart HOME solutions desire for Internet of Things (IoT) solutions for the home and car. connected CAR solutions
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consumers willing to pay 71 %

= consumers willing 10 pay %
for smart home solutions < 60

for cannected car solutions

CONNECTED CAR

% of most valyeq technologies
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Home Control
lights, heating and burglar alarms
controlled by smartphone

Traffic/Weather
real-time traffic and weather updates
displayed on in-car screens.

Navigation
mapping and
route optimization

Maintenance
8%

automated diagnosis and
tracking of vehicle’s systems

s - ) 3 = Access
Appliance Control ; i 3 remotely lock and track vehicle
sensors in appliances send \ via Internet-connected device
notifications to smartphone \
o 5] R

Landscape Control
landscape systems measure plant
moisture, watering only when necessary

Home Monitoring
in-home camera footage viewed
and controlled by smartphane

Entertainment
entertainment systems display
social media postings

Entertainment
music streaming to
in-car entertainment system

Younger Generations (18-24)

1 7% Compared to other consumers surveyed, the youngest

generation valued landscape control the most. Do they not want Automation
0 do their chores?
16*

Fuel Tracking
driverless operation

fuel efficiency tracking

Surprisingly, the youngest generation is also the age group most While the least valued connected technology is the self-driving car,
Interested in self-driving cars, Would they rather text than get 60"/- of all corsumers would be willing to pay for one.
behind the wheel?

Deloitte.

For additional insights from the 2014 Global Mobile Consumer Survey: U.S. edition, visit www.deloitte.cs bil m ’ @DeloitteTMT
“% of most valued technologies” refers to smartphone owner data. Respondents could select more than one option
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Microgrids at the distribution edge
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Innovation, intelligence around the
distribution edge

Source: EPRI (2014), p. 31



Implications and challenges of
innovation and transactive energy

Implications of digital + DER technological change
— Dramatic reduction in transaction costs

— A transactive network harnessing automated transactive coordination of
agent decisions and coupling it with automated physical control

— Unbundling and lowering retail market entry barriers become more
efficient institutional frameworks than previously

— Resource diversity — destabilization or resilience?

How does a transactive network enable DER participation in markets?
Microgrid participation in markets?

How does a transactive network interact with grid management
architecture?

— If not an actual market, how is the signal generated and by whom?

— Intelligence around the distribution edge

— Transactive control within buildings



Transactive technology is opening up
new avenues for consumption,
production, and pricing beyond binary
competition/regulation categories
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