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1.  Efficiency // save households & businesses money 

2.  Resilience // make service more disruption-proof 

3.  Adaptability // integrate diverse, changing resource mix 

Optimize the electric grid & enable system transformation 

Value propositions for the power system 
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Operational U.S. grid battery storage projects 
(EIA 860-M Data, Sep 2019) 



Bulk-scale 4-hour lithium-ion grid battery installed cost ($/kWh) 

0

200

400

600

800

1,000

1,200

1,400

2010 2015 2020 2025 2030 2035 2040

20
18
	$
/k
W
h

Historical	

NREL	ATB	Forecasts	
Source:	Bloomberg	New	Energy	Finance	(2018)	
and	NREL	(2019b)	with	BraBle	analysis.	
	
Notes:	Historical	esFmate	assumes	Bloomberg	
NEF	baBery	pack	cost	esFmate	plus	a	constant	
non-pack	cost	esFmate	of	approximately	$170/
kWh.		NREL	costs	are	for	a	4-hour,	uFlity-scale	
lithium	ion	baBery.	

2025 2030 2040
Low	Cost -10% -9% -6%
Mid	Cost -6% -5% -3%
High	Cost -1% -1% -1%

Annual	Cost	Decline	Rates	from	2018	Hardware (battery, inverter, etc) 
+   Soft costs (EPC, permitting, etc) 

Total installed cost 

Ba7ery storage installed costs
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Wood Mackenzie P&R/ESA | U.S. energy storage monitor Q2 2020 woodmac.com 
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Residential Non-Residential Front-of-the-Meter 

Source: Wood Mackenzie Power & Renewables 

U.S. market will reach 26 GWh annually by 2025 
Longer durations for standalone and solar paired projects will drive 7x market growth compared to 2020 

U.S. energy storage annual deployment forecast, 2012-2025E (MWh) 

As of EOY 2019: 
1.6 GW / 3.0 GWh cumulative 
~35% customer-sited 





Storage and Resilience

•  Main	challenges	for	storage	as	resilience	
•  Unclear	method	to	value	resilience	
•  InterconnecFon	processes	
•  Delays	&	falling	budgets	due	to	COVID	

•  State	policies	driving	opportuniJes	
•  California	Self-GeneraFon	IncenFve	Program	+	Microgrid	Proceeding	as	precedents	

-  Appropriately	large	incenFves	to	vulnerable	communiFes	(low/mod	income,	fire	risk)	
-  Streamlining	interconnecFon	applicaFons	for	key	resiliency	projects	
-  AcceleraFng	certain	pre-approved	interconnecFon	designs	
-  Revise	Net	Energy	Metering	(NEM)	tariffs	to	enable	storage	import	from	grid	+	removing	storage	sizing	limits	

•  AdopFon	of	Net	System	Capacity	and	other	interconnecFon	improvements	in	Nevada,	Maryland,	etc.	as	precedents	

•  Federal	policies	driving	opportuniJes	
•  FEMA	Building	Resilient	Infrastructure	&	CommuniFes	Program	to	drive	federal	funds,	spur	state/local	planning	

-  Requirement	to	allocate	6%	of	disaster	spending	to	pre-disaster	miFgaFon	funds	($300MM	in	FY20)	
-  SolicitaFon	to	open	Fall	2020;	opportunity	for	private	developers	to	partner	with	state/local	governments	or	

communiFes	
•  Opportunity	Zone	financing	may	hold	promise	

-  IRS	guidance	on	OZ	Financing	of	real	estate	improvements	include	solar-storage	equipment	



Storage as Peaker Replacement
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"We	believe	now	that	uJlity-scale	baOery	storage,	
from	a	technology	standpoint,	is	sufficiently	viable	to	
begin	to	displace,	if	you	will,	what	has	been	virtually	
exclusively	natural	gas	as	that	flexible,	ramping,	
backstop	resource.”		

	--	Daniel	Froetscher,	VP	of	OperaJons,	
APS	

Kauaii Island Utility Cooperative 
20 MW / 100 MWh battery 

AES Alamitos (COD Jan 2021) 
100 MW / 400 MWh battery 



Storage and Equity

•  Storage	can	replace	polluJng	peaker	plants	
•  DER	storage	can	make	community	members	part	of	
the	soluFon	

	



Storage in transport electrifica>on

•  Vehicle/vessel/port	electrificaJon	
reduces	local	emissions	

•  Storage	needed	to	miJgate	grid	
impacts	of	DC	fast-charging	

EVgo	30	kW	/	50	kWh	2nd	life	baBeries	for	DC-fast	
charging	applicaFon	



•  Rural	communiJes	tend	to	have	lower	electric	reliability—storage	
being	used	oZen	as	a	non-wires	alternaJve	

•  Examples	
•  APS	(Arizona):	Punkin	Center	4	MW	storage	avoids	transmission	upgrade	for	

rural	communiFes	
•  HECO	(Hawaii):	1	MW	aggregaFon	of	customer-sited	storage	providing	

distribuFon	system	stability	across	island	grid	
•  NaFonal	Grid	(New	York):	Nantucket	Island	6	MW,	8-hr	storage	to	avoid	new	

undersea	cable	&	island	resilience	
•  Duke	(North	Carolina):	Hot	Springs	4	MW	storage	as	part	of	rural	community	

microgrid 
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Storage in rural electric 
infrastructure



Takeaways

•  Key	policy	issues	to	enable	storage	for	resilience	and	equity	
•  InterconnecFon	reforms	
•  ValuaFon	of	resilience	&	public	health	in	planning	processes	
•  IntegraFng	storage	into	resilience	planning	/	disaster	preparedness	
•  Budgets	to	spur	development	in	EJ	communiFes	

•  ESA	stand	by	to	help	state	energy	offices	with	experJse,	
examples,	and	connecJons	to	industry	members	



Ques>ons? Feedback?
	Jason	Burwen,	VP	of	Policy	

j.burwen@energystorage.org	
202.318.5325	



PARKING LOT



California SGIP Equity Budget

•  Equity	budget	has	been	recently	reworked,	especially	for	
resilience	in	response	to	PSPS	challenges	
•  $100MM	Equity	Resiliency	Budget	category	with	a	higher	base	

incenFve	rate	for	Steps	3-5	



California Microgrids Proceeding

•  SB	1339	requires	microgrid	promoJon	
•  Three	tracks	to	microgrids	rulemaking	R.	

19-09-009	
•  Track	1:	fast-track,	near-term	soluFons	for	2020	

summer	
•  Track	2:	develop	longer-term	standards,	protocols,	

rates/tariffs,	etc	
•  Track	3:	ongoing	implementaFon	&	resiliency	planning	

•  Track	1	concluding	with	several	items	
•  Streamline	interconnecFon	applicaFons	for	“key	

resiliency	projects”	
•  Accelerate	certain	pre-approved	interconnecFon	

designs	
•  Revise	Net	Energy	Metering	(NEM)	tariffs	to	enable	

storage	import	(but	not	export)	+	remove	storage	
sizing	limits	

•  UJliJes	have	proposed	resilience	strategies	
•  PG&E	

-  permanently	enabled	DistribuFon	GeneraFon-
Enabled	Microgrid	Services	program	(“DGEMS”)	

-  temporary	generaFon	program	to	provide	mobile,	
temporarily	sited	distribuFon	generaFon	at	
substaFons,	mid-feeder	line	segments	serving	
commercial	corridors	and	commercial	faciliFes,	
and	single-customer	criFcal	faciliFes	during	PSPS	
events	

-  Community	Microgrid	Enablement	Program	
•  SCE	

-  2020	Microgrid	PSPS	pilot	program	
-  conFnuing	microgrid	and	microgrid-related	

acFvity	currently	in	development	
-  subsidies	for	baBery	back-up	soluFons	for	

income-eligible,	criFcal	care	residenFal	customers	
-  customer	resiliency	equipment	incenFve	pilot	

program	
•  SDG&E	

-  Local	Area	DistribuFon	Controller	



BTM Storage Interconnec>on

•  Key	determinant	of	policy	success	in	promoJng	BTM	storage	is	
interconnecJon	

•  Storage	ooen	not	explicitly	contemplated	in	regulaFons	
•  Some	states	have	recently	updated	rules	for	storage;	many	more	yet	to	go	
•  Generally	occurs	in	context	of	solar	+	storage	

Finalized		 Under	Development	
Maryland		 New	York	 Hawaii		 Nevada		 Arizona	 Minnesota	 California	 Colorado		 Michigan	 MassachuseBs	North	Carolina		

Generator	definiFon		 x	 x	 x	 x	 x	 x	 x	 TBD	 TBD	 TBD	 x	
Inadvertent	export		 x	 x	 x	 x	 x	 		 x	 TBD	 TBD	 TBD	 TBD	
Net	nameplate	
capacity		 x	 x	 		 x	 x	 		 		 TBD	 TBD	 TBD	 TBD	
Proposed	use		 x	 		 		 		 		 		 		 TBD	 TBD	 TBD	 TBD	



NARUC Report on Value of 
Resilience

“Each	of	these	opFons	has	its	own	
sets	of	tradeoffs	and	potenFal	
limitaFons.	The	difficulFes	involved	in	
valuing	resilience	relate	directly	to	the	
challenges	inherent	in	analyzing	high-
impact,	low-probability	power	
interrupFon	events.	Regulators	
seeking	to	evaluate	resilience	
investments	will	need	to	grapple	with	
these	challenges	against	the	backdrop	
of	increasingly	severe	threats	to	the	
electricity	grid.”	


