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The California Grid
Goal: Anywhere, Anytime, No One Left Behind

DMSP Nighttime Lights



General Idea



Social Network

✤ Infrastructure:

✤ physical systems

✤ Ultrastructure:

✤ social & legal framework

✤ Early grids were private

✤ then centralized/shared

✤ privatized again (rooftop)



https://www.sunpower-uk.com/glossary/alternating-current/



When Demand Doesn’t Match Supply

https://www.houstonpublicmedia.org/articles/news/energy-environment/
2021/02/24/392290/texas-power-grid-was-4-minutes-and-37-seconds-away-from-

collapsing-heres-how-it-happened/



US Grid Regions

NERC
https://www.epa.gov/green-power-markets/us-grid-regions



Grid Subregions

https://www.epa.gov/green-power-markets/us-grid-regions



Further Reading



Old Transmission Laws-Bad Outcomes



Jurisdictions 
FERC, RTO, ISO, PUC

https://casetext.com/case/transource-pa-llc-v-defrank 

https://casetext.com/case/transource-pa-llc-v-defrank


RTO/ISO/CAISO



http://www.oatioasis.com/PPW/PPWdocs/2017-WECC-Map-of-
Principal-Transmission-Lines.pdf



Pacific Intertie

✤ AC current stays within 
Western Grid

✤ DC current can be moved 
between Grids

✤ Moves PNW Hydropower to 
SoCal

✤ PNW has the water, we have 
the customers (load)



https://atlas.eia.gov/apps/all-energy-infrastructure-and-resources/explore







Wind 
Development 
Speedbumps
Deep Water
Endangered Species
Dark Money Opposition
Jones Act
NIMBYs
Interest Rates
Supply Chain
Buy American
IRA $ helps, 
but also need reform





Hurricane Hillary



Location, Location, Location
https://themeritorder.substack.com/about



The Merit Order

Brian Bartholomew https://themeritorder.substack.com/about
https://www.nrel.gov/docs/fy23osti/85332.pdf



CAISO Accountability

https://www.caiso.com/TodaysOutlook/Pages/supply.html



Demand Response Saved the Grid

Size of grid determined by peak usage



CO2 Reporting



Uneven Progress 

Dry Years: 2012-2016, 2020-2022



Duck Curve 

https://www.caiso.com/about/Pages/Blog/Posts/Storage-
surpasses-5000-MW-on-the-CAISO-grid.aspx



https://www.caiso.com/about/Pages/Blog/Posts/Our-Evolving-Grid.aspx



Sinking Belly, Rising Morning/Evening Ramps



CAISO Curtailment

Utility-scale curtailment
Rooftop is Uncontrolled





Impact of Inland Housing Growth

24,467 MW Gas

Gridstatus.io

http://gridstatus.io


Cool Coast, Inland Inferno



Electricity Demand w/ Cool Coast

Gridstatus.io

19,101 MW Gas

http://gridstatus.io


Freeway Homes: HVAC Required



1000+ Homes in one complex 
Hazardous to open windows



What can we do to hasten 
Decarbonization

✤ Combat NIMBYism & Dark Money

✤ Center vulnerable, Repeal 218, UBI (rent, utilities, food, mobility)

✤ Infill housing near jobs, in milder climates

✤ Regional Transmission to Wind

✤ Demand Response

✤ Stop driving cars, use right-sized vehicles (eBikes), use transit

✤ EVs (eCars) are a last resort, not first resort



The EVs we need: eBikes/eTrikes

•2 eBikes = cargo capacity of Tesla Y
•160 Cargo Bikes for same battery materials

•Park 10 eBikes in car stall
•Move 10x more in 10’ lane

Tern GSD ad



The EVs we need: Electric Trains

Catenary



The EVs we need: Trolley Buses

https://www.sfmta.com/getting-around/muni/munis-electric-trolley-buses



More EVs

Attachable eHand-bike for Wheelchairs

Electric
Wheelchair

4 kids or
1 adult+cargo

1 adult rider



Further Reading



Useful Sites

✤ eia.gov

✤ CAISO.com

✤ gridinfo.io

✤ nrel.gov 

✤ lbl.gov 

✤ https://www.energy.ca.gov/programs-and-topics/programs/power-source-
disclosure/power-content-label 

✤ https://energyathaas.wordpress.com/

✤ https://themeritorder.substack.com/

http://CAISO.com
http://gridinfo.io
http://nrel.gov
http://lbnl.gov
https://www.energy.ca.gov/programs-and-topics/programs/power-source-disclosure/power-content-label
https://www.energy.ca.gov/programs-and-topics/programs/power-source-disclosure/power-content-label
https://energyathaas.wordpress.com/

