
The	Solar	Coaster	

Cau$on:	This	is	a	high-speed	ride	with	sudden	twists	and	turns	in	net	metering	compensa$on.			

The	Future	of	Solar	in	Mass	
USGBC	-	June	21,	2017	



Who is MassSolar? 
MassSolar is a collaboration of Massachusetts solar businesses, solar owners, 
environmental advocates, community organizations and motivated citizens.  
 
MassSolar	is	working	to	establish	a	renewable	energy	economy,	ensure	fair	
compensa$on	for	solar	owners	and	provide	equitable	access	to	solar	for	
everyone	in	the	Commonwealth.	 

GROWING OUR SOLAR-POWERED ECONOMY 



SMART	Program	Overview	
•  1,600	MW	AC	Declining	Block	Program	
•  Applies	to	all	Investor	Owned	U$li$es	(not	MLPs)	
•  10	year	term	for	small	projects,	20	year	term	for	large	
•  Base	compensa$on	rate	declines	by	4%	each	block	
•  Base	compensa$on	rate	varies	by	project	size	
–  RooVop,	Canopy,	Brownfield,	Landfill,	Energy	Storage	
–  Low-income,	Community	Shared	Solar,	Municipal	



SREC	vs.	SMART	



SMART	Program	Overview	
•  Adders	support	diversity	of	project	types	
–  RooVop,	Canopy,	Brownfield,	Landfill	
–  Low-income,	Community	Shared	Solar,	Public	
–  Energy	Storage	

•  Adders	capped	at	320	MW	each	



Solar	+	Storage	
•  Energy	Storage	Benefits	
–  ShiVs	PV	energy	genera$on		
–  Provides	peak	demand	reduc$on		
–  Improves	power	quality,	reduces	strain	on	grid	

•  SMART	Energy	Storage	adders	

	



CompeIIve	Procurement	
•  Larger	projects	over	1	MW		
–  Ini$al	rates	set	by	compe$$ve	procurement	

•  Projects	under	1	MW	
–  Indices	(mul$pliers)	set	capacity	based	compensa$on	

•  Compe$$ve	procurement	capped	at	$0.15		/	kWh	



Capacity	Based	Rate	Factors	

•  Compensa$on	rates	with	adders	capped	at	230%		



Your	Project	on	SMART	
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Your	Project	on	SMART	



SMART	Program	ConsideraIons	
•  Our	Solar	Coali$on	has	previously	provided	comments	
regarding	the	proposed	SMART	Program		

•  DOER	expressed	interest	in	reviewing	actual	project	
economics	under	the	proposed	SMART	Program	
incen$ve	structure	



SMART	Program		
Host	Customer	Economics	Summary	

•  Host	Customer	Economics	Are	Troubling	
– Max	clearing	price	of	$0.15/kWh	provides	marginal	
returns	even	with	best	case	(conserva$ve)	project	
assump$ons	which	do	not	include:	u$lity	
infrastructure	upgrades,	import	tariffs,	and	MMRC	

– Declining	Block	pushes	breakeven	past	8	years	
•  Host	Customer’s	Decision	Criteria	
– 6.5	Year	breakeven	$me	or	beder	
– Bankable	projects	



Solar	RooPop	Project	Cost	AssumpIons	

Notes:	
•  LG	NeON	premium	efficiency	panels	to	maximize	kWh	output	
•  String	inverters	with	rapid	shutdown	to	meet	2017	code	

kW	DC	 per	wad	
20	 	$						3.10		
40	 	$						2.93		
70	 	$						2.55		
100	 	$						2.52		
150	 	$						2.36		
300	 	$						2.28		
650	 	$						2.27		



Solar	Project	Cost	AssumpIons	
Addi$onal	Notes:	
•  10	degree	racking	with	ballast	blocks	
•  Blend	between	480	VAC	and	208	VAC	system	costs	(impacts	inverter	

and	balance	of	system	costs)	
•  Freight	and	storage	fees	at	$0.035	per	wad	
•  Permit	fees	included	at	$0.03	per	wad	
•  Waste	removal,	and	equipment	rental	fees	of	$0.05	per	wad	
•  No	addi$onal	distribu$on	equipment	or	transformers	
•  One	year	of	O&M	in	base	cost	
•  Legal	fee	of	$0.03	per	wad	for	contract	nego$a$ons	
•  System	Impact	Study	fee	of	$20,000	included	for	650	kW;	

Supplemental	fee	of	$4,500	included	for	300	kW	



Solar	RooPop	Project		
Modelling	AssumpIons	

•  Produc$on	factor	=	1,120	kWh	/	kW	DC		
•  Behind	the	meter	install	–	No	exported	power,	No	off	taker	
•  Financing	=	Cash	purchase	
•  Customer	eligible	for	ITC	and	MACRS,	No	bonus	deprecia$on	
•  Asset	management	fee	=	$0	<	100kW,	$500	+	$5	/	kW	DC	>100kW	
•  Site	lease	=	$0		&		Property	tax	=	$0		
•  O&M	costs	=	$10	/	kW	DC	with	a	2.5%	escalator	
•  Insurance	costs	=	$12	/	kW	DC	with	a	nega$ve	3%	escalator	
•  Inverter	replacement	=	$0.15	/	wad	in	year	13	
•  No	MMRC	costs	included	
•  Eversource	/	NSTAR	territory	-	B2	Commercial	rate	
•  No	interconnec$on	charges		
•  Federal	tax	rate	35%,	State	tax	rate	8%	
•  NPV	20	year	value,		Discount	rate	6%	



Clearing	Price	

Note:	Requires	use	of	$43K	in	Tax	benefits	Year	1	at	$2.93	/	wad		

Host	Customer	Breakeven	Time	



Clearing	Price	

Note:	Requires	use	of	$130K	in	Tax	benefits	Year	1	at	$2.36	/	wad		

Host	Customer	Breakeven	Time	



Clearing	Price	

Notes:	Requires	use	of	$250K	in	Tax	benefits	Year	1	at	$2.28	/	wad	

Host	Customer	Breakeven	Time	



Clearing	Price	

Note:	Requires	use	of	$250K	in	Tax	benefits	Year	1	at	$2.28	/	wad		



Clearing	Price	

Note:	Requires	use	of	$355K	in	Tax	benefits	Year	1	at	$3.28	/	wad		

Host	Customer	Breakeven	Time	



Clearing	Price	

Note:	Requires	use	of	$530K	in	Tax	benefits	Year	1	at	$2.27	/	wad		

Host	Customer	Breakeven	Time	



Clearing	Price	

Note:	Requires	use	of	$386K	in	Tax	benefits	Year	1	at	$1.65	/	wad		



Clearing	Price	

Note:	Requires	use	of	$520K	in	Tax	benefits	Year	1	at	$2.23	/	wad		



Clearing	Price	

Note:	Requires	use	of	$460K	in	Tax	benefits	Year	1	at	$1.89	/	wad		



SMART	Program		
Host	Customer	Economics	Summary	

•  Host	Customer	Economics	Are	Troubling	
– Max	clearing	price	of	$0.15/kWh	provides	marginal	
returns	even	with	best	case	(conserva$ve)	project	
assump$ons	which	do	not	include:	u$lity	
infrastructure	upgrades,	import	tariffs,	and	MMRC	

– Declining	Block	pushes	breakeven	past	8	years	
– Similar	results	for	Low	Income,	CSS,	and	Residen$al	

•  Host	Customer’s	Decision	Criteria	
– 6.5	Year	breakeven	$me	or	beder	
– Bankable	projects	



Solar	Low	Income	AssumpIons	
•  Produc$on	Factor	=	1,120	kWh	/	kW	DC		
•  Stand	alone	–	Low	Income	Off	taker	captures	20%	energy	value	
•  Interconnec$on	charges	=	$0	
•  Financing	=	42%	Tax	Equity	+	58%	20	Year	Debt	at	6.5%	interest	
•  Tax	Equity	Partner	captures	ITC	and	MACRS	Deprecia$on	
•  Asset	Management	Fee	=	$3,000	+	$10	/	kW	DC	with	a	2.5%	escalator	
•  Site	Lease	&	Property	Tax	=	$10	/	kW	DC	with	a	2.5%	escalator	
•  O&M	Costs	=	$10	/	kW	DC	with	a	2.5%	escalator	
•  Insurance	Costs	=	$12	/	kW	DC	with	a	nega$ve	3%	escalator	
•  Inverter	replacement	=	$0.15	/	wad	in	year	13	
•  No	MMRC	costs	included	
•  Eversource	/	NSTAR	territory	-	B2	Commercial	Rate	
•  Federal	Tax	Rate	35%,	State	Tax	Rate	8%	
•  NPV	20	Year	Value,		Discount	Rate	6%	



Solar	Low	Income	AssumpIons	
•  Produc$on	Factor	=	1,120	kWh	/	kW	DC		
•  Stand	alone	–	Low	Income	Off	taker	captures	20%	energy	value	
•  Interconnec$on	Costs	=	$0.15	/	wad	
•  Financing	=	35%	Tax	Equity	+	65%	20	Year	Debt	at	6.5%	interest	
•  Tax	Equity	Partner	captures	ITC	and	MACRS	Deprecia$on	
•  Asset	Management	Fee	=	$3,000	+	$10	/	kW	DC	with	a	2.5%	escalator	
•  Site	Lease	&	Property	Tax	=	$10	/	kW	DC	with	a	2.5%	escalator	
•  O&M	Costs	=	$10	/	kW	DC	with	a	2.5%	escalator	
•  Insurance	Costs	=	$12	/	kW	DC	with	a	nega$ve	3%	escalator	
•  Inverter	replacement	=	$0.15	/	wad	in	year	13	
•  No	MMRC	costs	included	
•  Eversource	/	NSTAR	territory	-	B2	Commercial	Rate	
•  Federal	Tax	Rate	35%,	State	Tax	Rate	8%	
•  NPV	20	Year	Value,		Discount	Rate	6%	



Clearing	Price	

Host	Customer	8	Year	Breakeven	

Note:	Requires	use	of	$249K	in	Tax	benefits	Year	1	at	$2.31	/	wad		



Clearing	Price	

Host	Customer	8	Year	Breakeven	

Note:	Requires	use	of	$829K	in	Tax	benefits	Year	1	at	$1.85	/	wad		



Clearing	Price	

Host	Customer	8	Year	Breakeven	

Note:	Interconnec$on	Cost	$0.15	/	wad	
Requires	use	of	$829K	in	Tax	benefits	Year	1	at	$1.50	/	wad		



SMART	Program	Concerns	

•  Low	Income	SMART	Economics	Are	Troubling		
– Even	with	max	clearing	price	of	$0.15	/	kWh	
– And	best	case	(conserva$ve)	assump$ons	
– Declining	Block	requires	>	50%	EPC	cost	reduc$on		

•  Low	Income	Viability	
– Even	low	interconnec$on	costs	can	sink	a	project	
– Nega$ve	Net	Present	Value	is	a	non-starter	



ResidenIal	Solar	AssumpIons	
•  Produc$on	Factor	=	1,200	kWh	/	kW	DC		
•  Behind	the	Meter	–	Host	Receives	En$re	Energy	&	Incen$ve	Value		
•  Financing	=	Cash	purchase	
•  Financing	=	Solar	Loan,	30%	down,	5.25%	Interest	Rate	
•  Customer	eligible	for	ITC	
•  Asset	Management	Fee	=	$0	
•  Site	Lease	=	$0		
•  Property	Tax	=	$0	
•  O&M	Costs	=	$0		
•  Insurance	Costs	=	$0	
•  Inverter	replacement	=	$0.15	/	wad	in	year	13	
•  No	MMRC	costs	included	
•  Na$onal	Grid	territory	–	Residen$al	Net	Metering	Credits	



Clearing	Price	

Note:	7.5	Year	Breakeven	=	$0	Net	Present	Value			



Clearing	Price	

Note:	7.5	Year	Breakeven	=	$0	Net	Present	Value			



Clearing	Price	

Note:	7.5	Year	Breakeven	=	$0	Net	Present	Value			



Clearing	Price	

Note:	7.5	Year	Breakeven	=	$0	Net	Present	Value			



Clearing	Price	

Note:	7.5	Year	Breakeven	=	$0	Net	Present	Value			



SMART	Program	Concerns	

•  Residen$al	SMART	Economics	Are	Troubling		
– Even	with	max	clearing	price	of	$0.15	/	kWh	
– And	best	case	(conserva$ve)	assump$ons	
– Declining	Block	requires	>	$0.80	EPC	cost	reduc$on	
– Not	including	peak	demand	charges	&	MMRC		

•  Residen$al	Viability	
– 7	to	15	year	breakeven	$mes	and	nega$ve	NPVs	



SMART	Program	RecommendaIons	
•  DOER	expressed	interest	in	understanding	our	

recommenda$ons	for	adjus$ng	capacity	base	rate	factors	
and	breakpoints	which	would	allow	host	customers	to	
achieve	6	to	8	year	breakeven	on	their	solar	projects	

•  DOER	asked	to	review	actual	project	economics	under	the	
proposed	SMART	Program	incen$ve	structure	

•  We	recommend	incen$ve	levels	required	for	commercial	
rooVop,	canopy,	ground	mount	and	CSS	projects	to	achieve	
7	year	breakeven	–	for	market	condi$ons	expected	in	
Declining	Block	1.		

•  We	would	recommend	repea$ng	this	analysis	for	each	
Declining	Block	and	adjus$ng	incen$ve	levels	based	on	
then	current	market	condi$ons.		



Breakeven	

Commercial	Roo9op	Cash	Purchase	
SMART	Compensa?on	for	6	to	8	Year	



Breakeven	

Commercial	Roo9op	Cash	Purchase	
Proposed	SMART	Capacity	Factor	for	



Breakeven	

Commercial	Canopy	Cash	Purchase	



Breakeven	

Commercial	Canopy	Cash	Purchase	
Proposed	SMART	Capacity	Factor	for	



InterconnecIon	Cost	Effects	

Notes:	500	kW	System	Size	–	35%	Federal	Tax	Rate	

Interconnec?on	Cost	Effect	on	A9er-tax	Cost	
System	Cost	($/wad)	 $2.00	 $1.85	 $1.70	 $1.55	
Interconnec$on	Cost	($/wad)	 $0.00	 $0.10	 $0.20	 $0.30	
EPC	/	ITC	Eligible	Cost	($/wad)	 $2.00	 $1.75	 $1.50	 $1.25	

Pre-tax	Cost	to	Customer	($)	 $1,000,000		 $925,776		 $851,553		 $777,329		
ITC	Benefit	($)	 $300,000		 $262,733		 $225,466		 $188,199		
Deprecia$on	Benefit	($)	 $297,500		 $260,543		 $223,587		 $186,630		
AVer-tax	Cost	to	Customer	($)	 $402,500		 $402,500		 $402,500		 $402,500		

Every	$0.10	per	wa.	in	Interconnec5on	costs	results	
	in	a	$0.25	per	wa.	reduc5on	in	EPC	costs	



Throwing	a	Giant	Wrench	into	Panel	Prices		

The	key	point	to	recognize	here	is	
that	a	201	filing	in	this	case	has	a	
strong	poten$al	to	move	forward…		
	
we	see	tariffs	in	the	realm	of	
30-100%	per	industry	experts	as	
quite	plausible	given	Suniva's	high	
cost	structure	for	Mono	panels	&	
rapid	declines	in	the	US.		
	
Source:	UBS	



RecommendaIons	
•  Build	in	the	ability	to	adjust	SMART	rates	to	respond	
to	market	forces	and	program	performance	
– Monitor	applica$ons	in	each	class	and	ensure	blocks	are	
being	filled	at	similar	rates	

–  Changes	to	the	Federal	ITC		
–  Rising	Interconnec$on	Charges	
–  Rising	Interest	Rates	
–  Rising	Import	Tariffs	
– MMRC	and	other	Rate	Changes	

•  Evaluate	Program	performance	early	and	oVen	



RecommendaIons	
•  Remove	arbitrary	320	MW	adder	caps	
•  Remove	caps	on	combina$ons	of	adders	
•  Raise	compe$$ve	procurement	cap	
•  Allow	on	bill	credits	to	cross	load	zones	
•  Evaluate	Program	performance	early	and	oVen	
•  Adjust	compensa$on	rates	to	achieve	program	goals	
•  Improved	Certainty	for	projects	
•  Enhanced	Diversity	of	projects	
•  Solar	job	growth		
•  Transi$on	to	a	renewable	energy	economy	



RecommendaIons	
•  Get	your	Massachuseds	solar	projects	started	now	
•  Viable	SMART	project	economics	won’t	last	for	long	



SMART	Program	Comments	
•  Public	Hearings	
–  Tower	Auditorium,	MassART		
–  621	Hun$ngton	Ave,	Boston,	MA	
–  July	11,	2017	from	1:00	to	3:00	PM	

•  Public	Comments	due	by	5PM	July	11,	2017	
– DOER.SMART@state.ma.us	
– SMART	COMMENTS	in	the	subject	line	


