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Transmission Lines

Carry Electricity
Power Plant Long Distances Distribution Lines

Generales Electricity *: Carry Electricity

Transformer Neighborhood
Steps Up Voltage Transformer Transformers On Poles Step
For Transmission Steps Down Voltage Down Electricity Before It
Enters Houses




Electricity: Just-In-Time Commodity




State Federal Jurisdictiar




Wisconsin 2016 Electric Service Territories
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Wisconsin Electric Utility Service Territories and
Overhead Transmission and Distribution Lines
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RTOs and ISOs

Ontario
Independent Electric
System Operator




MISO Control Room

MISO

Source



Interconnection Requests - MISO’s DPP

DPP Phase 1 + DPP Phase 2 + DPP Phase 3 + GIA =~ 505 Days

DPP Phase 1-~140 Days DPP Phase 2 - ~80 Days DPP Phase 3 - ~135 Days|GIA - 150 Days | MISO Files GIA
- A —..

Fnd DPP
s
See Note 1
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M1 = Technical requirements, D1 + D2 + Site Control Requirement
M2 « S4000/MW SeeNote2

M3 = (10% of NU) ~ M2 SeeNote3

M4 = (20% of NU) - M3 - M2

DPPPhase 1+ DPP Phaie 2 =
~220 Days

Acronyms:

BD : Business Days IC : Interconnection Customer
DPP : Definitive Planning Phase IF : Interconnection Facilty
D1 :Application Fee M1, M2, etc. : Milestones

D2 : DPP Study Funding Depost NU : Network Upgrades

FS : Facilities Study POI : Point of Interconnection
GIA : Generator Interconnection Agreement SIS : System Impact Study

Notes
1) Effective September 19' 2018, for new cydes, Affected System, Stability, and Short Circut Studies are required only for DPPphase 2 and DPP phase 3
2) M3 and M4 will be adjusted based on previously paid M3 and M4 for Provisional Requests




What'’s happening in the
MISO queue

87% of the
MISO queue

Source: Clean Grid Alliance 11/20/19



Operations: The Grid and
Intermittent Generators

Wind Volatility
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Improving Control and Efficiency of the

Grid ' \

Example technologies:

* Dynamic Line Ratings
* Flow Controls

* Topology Control
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GAME CHANGE

Say goodbye to

Thomas Edison’s Electric Industry




Demand Response and Efficiency

Source:



Lithium-ion battery price survey results: volume-weighted average

Battery pack price (real 2018 $/kWh)
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m: BloombergNEF. Note: The data in this chart has been adjusted to be in real 2018 dollars.




Microgrids

Ltility; connection
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The End - -

...& the Beginn
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