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Agenda

• What	is	a	low	carbon	grid,	and	why	do	we	need	it?
• What	does	a	low	carbon	grid	require?
• What	does	regionalization	mean?
• A	little	history
• Independent	System	Operators
• CAISO,	and	why	its	different

• Why	do	ISOs	produce	lower	costs?
• What	are	the	other	benefits?

A	few	acronyms:

• ISO	=	Independent	System	Operator
• CAISO	=	California	ISO
• FERC	=	Federal	Energy	Regulatory	Commission
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What	is	a	Low	Carbon	Grid?

An	electrical	network	that	runs	on	renewable	energy	using	automation	
to	operate	optimally	and	at	lowest	cost
• The	West	has	most	of	the	ingredients
• Ample	solar,	wind,	geothermal	and	distributed	resources
• Legacy	large	scale	hydro
• Large,	high	voltage	transmission	system	

• Recent	technology	developments	now	make	that	dream	affordable
• Solar	and	wind	keep	getting	cheaper
• Distributed	storage	prices	(batteries)	have	fallen	even	more
• Independent	system	operators	can	integrate	lots	of	renewables	at	less	cost
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Why	a	Low	Carbon	Grid?
Environmental	Benefits:
• Climate	change	is	upon	us	(see	the	new	documentary,	Chasing	Coral)
• It	also	reduces	criteria	pollutants	because	we	stop	burning	things

Cost	Containment:
• It	is	feasible	at	reasonable	cost

Job	Creation:
• California	leads	the	world	in	the	two	main	ingredients:	digital	technology	and	clean	
energy	technology
• The	transformation	will	drive	jobs	across	the	sector
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IT	IS	A	MORAL	ISSUE



Key	Components	to	a	Low	Carbon	Grid

• Accurate	and	timely	tracking	of	carbon	emissions,	enabling	carbon	
regulation
• Diversity of	geography,	technology,	weather	and	time	zone.
• Centralized	grid	operator	to	optimize	such	a	diverse	portfolio
• Transparency	around	the	impacts	of	generators	on	communities
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Kayla
Sticky Note

Kayla
Sticky Note
flexibility to manage a system comes from diversity in all these characteristics

Kayla
Sticky Note
independent grid operator who can optimize portfolio through technology and centralization

Kayla
Sticky Note
One of the concerns is undue impact on communities; doesn't think there's any reason to believe this will happen. Having assurance is necessary.



What	Is	Regionalization?
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Kayla
Sticky Note
Addition of non-member utilities to the CAISO (there are utilities in CA not part of CAISO - so it's not just out of state utilities). Add diversity to portfolio and thereby lower cost of managing large quantity of renewables.



What	is	“Regionalization”

The	addition	of	non-member	utilities	to	the	CAISO,	to	
give	it	more	diversity,	and	thereby	lower	the	cost	of	
managing	large	amounts	of	renewables.
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A	Little	History
1800s	Initially,	each	town	got	a	
power	plant	and	wires	to	distribute
1900s Cities	eventually	regulated	
prices,	safety,	and	rights	of	way
1911 State	regulation	unlocked	
economies	of	scale
1935 Federal	regulation	filled	
jurisdictional	gaps
1942	– Feds	require	utilities	to	
interconnect	to	fuel	the	war	effort
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Federal	Regulation	of	Utilities

• Federal	Power	Act	(1920,	amended	1935)
• Established	“bright	line”	of	federal	jurisdiction:
• Transmission
• Wholesale	markets

• Created	the	Federal	Power	Commission	(now	FERC)
• States	retained	jurisdiction	over	retail	markets,	and	therefore	retained	
the	bulk	of	the	oversight	responsibilities
• Operated	under	this	system	until	the	1990s
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Kayla
Sticky Note
FERC wasn't bit part of utility industry for about 50 years



FERC	Creates	Independent	System	Operator

• Goal:	reduce	the	market	power	
of	the	big	utilities	for	the	benefit	
of	the	consumers

• Non-profit	corporation	
responsible	for	wholesale	
operations
• Dispatch	and	Reliability
• Planning
• Operating	markets
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Kayla
Sticky Note
vertical integration - utilities control all aspects. 

ISOs control grid for most people 

At the time that this happened (dereg era) no one was talking about renewables in terms of ISOs. All about economics, more competitive wholesale market, lower prices for consumers. 

Deep South and West are not controlled by ISOs. Not a lot of modernization has happened in those portions of the country. 



California	Independent	System	Operator
• 70%	of	California	ratepayers
• Operates:
• Physical	transmission	system
• Markets	for	electricity	and	related	services

• Does	not	include	Los	Angeles	or	
Sacramento
• One	small	out-of-state	member
• Independent	board	appointed	by	the	
Governor
• State-of-the	art	technology
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Kayla
Sticky Note
Once you've made investment in managing grid, entity is scalable at low cost. 

Regionalization could save CA and the West a bunch of money vs setting up separate ISO in the West



The	Western	System	Today

• Blue	circles	indicate	size	of	
demand	
• Red	circles	import
• Grey	circles	export
• Synchronously	connected	but	
market	disconnected

California	ISO	operates
within	the	legacy	system
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Kayla
Sticky Note
CAISO created efficiency for customers inside, but loss of collaboration with other utilities in the West 



Renewables	and	ISOs

• ISOs	intended	to	address	market	
power	and	improve	efficiency
• As	wind	became	significant,	big	
differences	emerged	between	
ISOs	and	stand-alone	utilities:
• ISO’s	have	much	lower	costs	of	
“integrating”	renewables
• ISO	fast	markets	provide	solutions	
to	variability
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Kayla
Sticky Note
Dramatic difference in ISOs and dealing with small utilities (small utilities charged a bunch of money to wind company for dealing with them, b/c it requires active management) 

The problem: small utilities had to hold back capacity, which is very expensive. Not much flexibility. Lack of real-time market responses. 



ISO	Analogy:	Lyft

Lyft
• Share	somebody	else’s	car
• Savings:
• Don’t	need	to	buy	a	car
• Fewer	cars
• More	timely	dispatch
• Competition	drives	down	prices

ISO
• Share	power	plants	and	
transmission
• Savings:
• Don’t	need	to	build	as	many	plants	
and	lines
• Fast	dispatch	and	markets	allows	
adjustments	for	variation
• Lower	prices	due	to	competition
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Kayla
Sticky Note
Example

In Iowa (Manitoba to New Orleans ISO), wind falls. Rather than local utility bringing gas plants online, arrange to buy wind from elsewhere. Import energy rather than using their own steel in the ground.

It creates efficiency and is a cost-saving measure. Especially powerful when it comes to task of integrating renewables. Far cheaper way to do it.



Challenges	to	Low	Carbon	Grid

• Complexity
• Concern	for	state	environmental	regulation
• Distraction	of	PacifiCorp’s	earlier	foray
• Other	political	priorities
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Kayla
Sticky Note
Don't do something that undermines CA, OR, NV, WA regulation. 

Kayla
Sticky Note
Effort to talk about this has been thrown off by PacifiCorp's foray into debate; struggling to shut down coal plants, not a great candidate. Wanted to join, and for a lot of people who look at this through periscope of 'how do we get more renewables,' looked like opportunity. To people who wanted coal plants shut down, their participation looked like a threat.

Kayla
Sticky Note
This issue requires attn of govt, and CA has a lot of other things going on. 



Seizing	the	Opportunity

• California can	benefit	by	taking	in	new	out-of-state	members
• Improve	diversity	(weather,	geography,	transmission):	the	more	options	
available	to	run	the	system,	the	cheaper	the	cost
• Spread	fixed	costs	over	more	consumers

• Other	states	benefit,	too
• Cheaper	to	join	an	existing	ISO	than	starting	from	scratch
• Access	to	modern,	automated	markets	to	lower	costs

• Entire	west	gets	a	higher	ceiling	on	amount	of	renewables	that	can	be	
integrated,	and	therefore	can	increase	and	accelerate	fossil	fuel	
retirements
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Kayla
Sticky Note
Does this make it easier for other states to export renewables? 



Appendix
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KdL’s 2016	Letter
• No	weakening	of	environmental	
laws
• Pollution	reduced
• RPS	protected
• Lower	consumer	costs
• Transparency	and	access
• Support	transportation	
electrification
• Promote	growth	and	jobs
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The	Nature	of	Power	Supply	Has	Changed
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