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How do we navigate the 
energy transition?

We must strive to implement:

• Whole system/complex systems 
approaches

• Simpler structures to tame system 
complexity

• Scalability
• Adaptability and,
• Incremental change is no longer 

enough
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Dynamics of Change
Managing dynamic change?

New system dynamics in multiple 

domains:

• Increased temporal dynamics

• Increased locational dynamics

• Accelerating evolutional 

dynamics and,

• Accelerating technology and 

business dynamics

Not just the 

duck curve . . . 

but a brood of duckling curves
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The Dynamics of Electrification

Electrification will increase system load 
by 81% and peaks increase 2 to 3X:Regional

Markets

T/D Interface

Local Circuits

Local constraints and 

local grid services will 

become increasingly 

important to system 

stability

Temporal/Locational 
Dynamics
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The 10 Trillion-dollar Challenge

Distribution Grid upgrades are estimated 
at over 10 to 30 Trillion over the next 20 
years in wires, poles and transformers 
have been suggested. 
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Local Grid Flexibility 

Local grid flexibility is the 

most affordable alternative 

to the temporal and 

locational dynamics on the 

distribution grid

Source Amory Lovins as attributed by Faruqui, 2020

Local Resources



Transactive Energy Tariffs: A new path to market for microgrids

The Business Case for 
Microgrids

• Provide a range of services

• Evolve with time and technology

• Are local 

• Are scalable

• Are secure and private

Microgrids providing local grid 

services become increasingly 

important to system stability
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Principals of a Good 
”Microgrid” Tariff

• All assets are treated equally

• Open access

• Temporal and locational 

performance valued

• Consumers treated fairly

• Local system benefit 

compensated for locally

• Tariff is transparent

Operational whole system 
coordination is needed that is 
scalable, secure, private and 
affordable 
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One Transactive Energy 
Solution

Coordinated Local Price 

Reaction (CLPR)

A grid of loosely coupled 

layers with local distribution 

prices and responding to 

multiple local value streams

 

Community Solar

Microgrid/Fleet EV

Locational Marginal Price (LMP)
 to Dynamic Grid gateway

New downward, one-way 
coordination signal 
(Real time local price)

New downward, one-way coordination 
signal (Real time local price)

New coordination signal

Decide 

local 

issues 

locally 

Decide 

local 

issues 

centrally

One-w ay 

communications

Tw o-way 

communications

Price 
Reaction

Direct Control
Central 

Optimization

Transactive 
Energy

CLPR

Decide issues at 
device with 

localized pricing 

Adapted From: IEEE Power and 

Energy Magazine Volume: 14 
Issue 3, A Society of Devices: 

Integrating Intelligent Distributed 
Resources with Transactive 

Energy, Koen Kok and Steve 

Widergren

Coordinated Local Price Reaction (CLPR)
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Questions 

(hold for the panel discussion)
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