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The Pacific Northwest faces a significant power 
generation capacity shortfall

This was recently highlighted in 
the June heatwave where 
Washington and Oregon came 
extremely close to having rolling 
blackouts.

For similar reasons, California 
and Texas are having rolling 
blackouts during extreme 
weather, both heat and cold.

Near-term (today-2025): the Pacific Northwest faces a near-term 
capacity shortfall of up to 7 GW 
Mid-term (2025-2030): capacity 
need grows to as much as 10 GW



Power	Grid	Reliability	Concerns	

The	Washington	State	Legislature	passed	the Clean	Energy	

Transformation	Act (CETA)	in	2019	which	requires	that	all	

utilities eliminate	coal	by	2025	and	provide	carbon	neutral	

electricity	by	2030.	

Many	stakeholders,	utility	officials	and	industry	leaders	warned	

that	losing	baseload	sources	like	coal	would	increase	the	

probability	of	brownouts	and	blackouts	if	demand	increased,	a	

likely	occurrence	by	2030.



Coal-Fired	Power	Plant	Retirements	in	the	PNW	



Hunter	and	Huntington	Coal	
Power	Plants	planned	

retirements	in	2042	and	2036	but	
most	Utahns want	that	sped	up

Utah’s	Intermountain	Coal	
Power	Plant	closing	in	2025



Electricity is Simultaneously... 



US	DOE

27%	in	E.	WA
45%	in	Tornado	Alley			

Capacity	Factor	=	annual	average	%	of	the	maximum	output	possible
Installed	Capacity	x	Cf x	8766	hr/yr =		power	produced	per	year
Nuclear:		1,000	MW	x	0.935	x	8766	hr/yr =	8,196,210	MWh/yr
Wind:		1,000	MW	x	0.270	x	8766	hr/yr =	2,366,820	MWh/yr
Nuclear:		8,196,210	MWh/yr x		80	years		=		655,696,800	MWh
Wind:		2,366,820	MWh/yr x		25	years		=					59,170,500	MWh



Load-following	or	Buffering	of	Intermittency

With the need for the grid to be completely balanced, and with the
intermittent capacity of wind and solar, there has to be firm back-up
generation that can be fired up quickly, in minutes to hours, when needed or
else blackouts will occur, as occurred recently in Texas and California

• usually natural gas is used, or coal in China, Germany and parts of the mid-
west and Texas

• in the Pacific Northwest, eastern Canada and parts of China hydro is used

• pumped hydro storage is used where available, it represents 97% of global
storage, batteries are still negligible

• new gravitational potential energy storage shows promise, like pumped
hydro

• new Small Modular Reactors are specifically designed for load-following



Load-following	or	Buffering	of	Intermittency

With the need for the grid to be completely balanced, and with the
intermittent capacity of wind and solar, there has to be firm back-up
generation that can be fired up quickly, in minutes to hours, when needed or
else blackouts will occur, as occurred recently in Texas and California

• usually natural gas is used, or coal in China, Germany and parts of the mid-
west and Texas

• in the Pacific Northwest where hydro is used to buffer

- during droughts and heat waves the PNW is in danger. The heat
wave here of last June put stress on the system to near the point of
failure. BPA said it was lucky they didn’t have to implement rolling
blackouts, specifically because of the lower four Snake River Dams



Load Balancing in the Pacific Northwest
- it’s all about hydro



The	Northwest	Power	Pool	considers	an	outage	risk	of	

<5%	to	be	safe,	but	they	warn	that	the	state	faces	a	26%	

probability	of	an	outage	from	insufficient	generation	to	

meet	an	increased	load	by	2025.	

That	increased	load-to-generation	ratio	will	come	from	

the	loss	of	coal	plants,	a	slow	increase	in	population	and	

an	expected	large	increase	in	electric	vehicle	use,	

eventually	requiring	an	additional	10	billion	kWh/year,	

the	amount	generated	by	our	nuclear	power	plant	here	

in	Richland,	a	full	SMR	set	or	two	gas	plants.	



The	Problem	with	Wind

On	an	annual	basis, wind power	plants generally	

generate energy equivalent	to	about	30%	of	what	they	

would	if	the	wind	blew	constantly	and	the	generators	

were	producing	at	their	maximum	nameplate	rating.	

By	comparison,	our	nuclear	plant	generates	over	95%	of	

its	maximum	nameplate	rating	year	after	year.	



According	to	the	most	recent	E3	Northwest	

Resource	Adequacy	study,	the	effective	

capacity	contribution	of	Washington’s	7,100	

MW	of	wind	power	was	determined	to	be	

only	7%	of	its	nameplate	capacity,	that	is,	only	

500	MW	of	wind	power,	out	of	7,100	MW,	can	

be	expected	to	show	up	on	the	coldest	or	

warmest	days	in	the	region.



NRC	Applications	and	Pre-Applications	for	Advanced	
Nuclear	Reactors	and	Small	Modular	Reactors



• Looking	to	build	on	the	sites	of	existing	coal	
plants	in	WY	or	CO	to	show	how	easy	it	is	to	
replace	them	and	use	existing	infrastructure



• To	be	built	on	Energy	Northwest’s	site	in	Richland	
under	their	existing	license	and	permits



• Primarily	to	load-follow	their	new	wind	farms



SMRs	cannot	melt	down - small	means	high	SA/V	ratio	– heat	bleeds	off	quickly



Energy	has	never	been	cheaper	than	it	is	now

Spending	on	energy	
did	not	fall	below	
20%	of	GDP	until	
the	middle	of	the	
1800’s	- the	
beginning	of	the	
fossil	fuel	age

In	the	preindustrial	
era,	food	was	fuel	
for	power	as	well	as	
for	life	

Courtesy	of	Carey	King,	UT	Austin



Levelized Costs per kWhr
(Northwest Integrated Resource Plan)
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The problem is that LCOE does not capture indirect costs 
which are large for renewables and small for nuclear and gas

IHS	Markit conducted	an	analysis	of	renewable	energy	costs	that	
accounted	for	regional	wind	capacity	and	solar	intensity,	and	full	
integration	costs	(adjusting	for	the	all-in	costs	of	firming	(load-
following),	integration	with	battery	storage,	transmission	
requirements	and	renewable	integration).	

According	to	the	IHS	study,	all-in,	going-forward	cost	of	power	is	

• 4.5¢/kWh	for	existing	nuclear

• 5.9¢/kWh	for	new	gas,	7.7¢for	new	gas	net-zero	(if	that’s	even	an	option)

• 6.9¢/kWh	for	new	nuclear

• 8.9¢/kWh	for	wind	(includes	tax-payer	subsidy)
• 9.8¢/kWh	for	solar	(includes	tax-payer	subsidy)

Remember	that	tax-payer	subsidies	do	not	reduce	costs,	they	
just shift	costs	from	the	ratepayers	to	the	tax-payers.



It	matters	where	you	put	power	plants

What determines 
the cost of power?
• the price of oil
• the price of natural gas
• the price of steel
• the price of concrete
• the price of copper and 

rare metals like Li
The most sensitive to 
these prices is wind 
energy, followed by  
coal, then gas. The 
least affected is nuclear.

data from Per Peterson, Berkeley and DOE

Concrete + steel + copper are  > 98% of construction inputs, and 
become more expensive in a carbon-constrained economy

Mundane Logistical Hurdles Rarely Discussed
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DOE/ORNL:  12 GW at over 54,000 sites - Only 3% of our 80,000 
dams generate power, mostly owned by the Army Corps - 8 GW in top 100 sites



Energy	Vault	– gravitational	
potential	energy	storage	system



Washington	State
Carbon	emissions	
by	sector

Total	projected	2021	emissions	
=	91	million	metric	tons	CO2eq



What	are	the	fastest	growing	energy	sources	in	the	world?
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BP	Statistical	Review	of	World	Energy


