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Outlining the Discussion

Objective: Inspire questions and discussion about the
convergence of our Big Systems, “Grids” and our Climate

= ARCHITECTURE DEFINED

= ARCHITECTURAL APPROACH TO BIG THINGS

= EXAMPLES

= BIG GRIDS | BIG SYSTEMS | CLIMATE

= ARCHITECTURE ; NOT JUST FOR THE BIG

= ARCHITECT OUR GRIDS FOR WIN-WIN CLIMATE ACTION
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Function

ARCHITECTURE DEFINED

A logical description of present and future interactions between
structure and function .... (Natures View)

A logical description of interactions between structure and function to
meet present and future objectives.. (Designers View)

A set of principles that enable interactions between structure and
function to meet present and future objectives.. ( Policy Framework View)
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WHY AN ARCHITECTURAL APPROACH

= Architectural Approaches are not new .... Over 6000 years old ....

= Growing Systems Complexity have made architectural approaches critical to

success of Large Systems ...Our Climate, Environment and Human Systems
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Architecture You All Know ...

Functions

— - Interior Lighting

/ Dual Zone Climate Control
Rain Sensing Wipers

Steering Column Integration

-
-

- Central Body Controller

Power Locks
Remaote Access Control
Power Windows

Power Mirrors Static Load Control

COMFORT, SECURITY, LIGHTING AND ACCESS TECHNOLOGIES
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Electrical Grid Architecture Example

Present Future
&(?( . a XY g ' .j i “x
W ey I ale .‘l la L L 48
4 @ «T= & w s %
® . D 1@ b o b | BB
D - men ‘ e "
— 1 1 | ® PN N N
S e me zﬁ-‘ JF SRy
y/ AN o oY Y 55
. mAaE | T N et
| ngenerator ﬁlm} ’dlﬁ {)B == __generator =mn (mn mn ‘-"i‘-:l-il‘ '-‘-I‘-}:-:\
‘ = inverter . = inverter Ref: NREL V-OSC Study l

New Structures

-Generators -Power Plants -Dist. Routers
-Loads - Dist. Gen -Data/Control

- Grid Converter - Solar PV Farm Aggregators

- Controllers - Battery Syst - Dist. Optimizer
-Protectors - Sub Stations - Mode adaptive
- Storage control

-Filters - SS Xfmr

- Modular Power Plants

- Combined Physics
Power Processor

-Std Cell Conversion
Sub Stations

-Hybrid Battery System
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Grids describe the Biggest System
(Big Networks)

Electrical Grid

« Coupling is increasing between these grids ....
« The Largest Man-Made Systems interacting with the Largest Terrestrial Systems
« Could we hope to improve our grids (our Climate) without Architecture ...?
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ARCHITECTURE AND THE GRIDS

The Journey

Conceptual Functions and Structures
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Domain Relations (Who owns and operates)

Primary Dynamic Network
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You don’t have to start big ....

Ay

Select Urban Area
Key Experimental Zones

Feedback Improved Network
Configurations

Extract5 ,10, 15yr
LCA Comparisons
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Environment
Dynamic Distribution
Electrical
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Run linked Dynamic
Energy —Power Delivery
Economic Market Models

* You can begin the Architectural Evolution at key gating application cases .....
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An ongoing architecture for “a” Future Grid

Big Data
“How big does data Industrial Systems
have to be ifit’'s smart ...?” “Has Industrial Automation

architecture many of the technical
answers...?”

Commercial and Residential
“Do our architectures

have a larger part in the
overall new grid....?”

Economics and Policy

“If the grid is more dynamic
what are dynamic and adaptive
Policies and Economics...?”

Utilities , Third Parties
“ How does our economics and operational
architecture change in a new grid...?”

« How do we unify and federate these different points of view.... ??
« How do we organize the team to plan and implement a new architecture.... ??
« What is the best path of grid evolution ...?
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Architecture for “Grid Wise” Wisconsin

RITET -

Economic
Grid

Electrical
Grid

L
Planning our grids to fast forward Wisconsin on Climate Action
 Model Systems, Architect, and evolve grids as policy practice
« Make data as transparent as needed through policy

« Evolve Wisconsin to be “Grid Wise” to support win-win Climate Action
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