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SECTOR HIGHLIGHTS Commodity Prices Units Latest 3MoChange

Henry Hub Natural Gas $/MMbtu $4.72 19.4%
Batteries & Storage Commercial Electricity $/kWh $7.01 -14.0%
The large-scale deployment of energy storage capacity and battery storage is key to the successful transition to Commercial Natural Gas $/Mcf $6.74 -41%
renewable energy sources. Crude WTI Spot $/obbl $107.67 62.2%
+ Over the next decade, battery storage growth is expected to grow at a 30%+ compound annual growth Retail Gasoline $/gal $2.61 14.6%
rate (CAGR), driven by the increased deployment of intermittent generation and retirements of baseload Retail ULSD $/gal $2.76 18.7%
generation.
» Of the total projected annual deployments, roughly 80% of storage installations will come from the front- Power Gen Capacity Adds Units Latest Change
of-the-meter (FTM), utility scale market. Wind* MW 1141 0.9%
*
+ In Q8 the U.S. Storage Market deployed 1140 megawatts (MW) of storage, 2.4x the amount that was Salan . Lty 1010 ]'80/:
deployed in Q2 2021, according to Wood Mackenzie. Natural Gas MW 102 0.0%
Storage Costs 2021 Spark Spreads Units Latest Change
* From 2015 Ito 2019, the ;—:-ne(r)gy capacity-weighted average installed cost fell by 72% for an average five- NEISO $/MWh $14.38 16%
year annual decrease of 27%. ERCOT $/MWh $19.51 249
-27%
* Going forward, holding duration constant at four hours, system costs will decline ~6% per year through (F'),‘\,JAI\I/ISO gmvwvﬂ ggjg 02;;
2030 from $333/kilowatt-hour (kWh) to $167/kWh, which, assuming a constant four-hour duration, is : o7
roughly $1.30/MW to $0.70/MW, according to Bloomberg New Energy Finance.
Crack Spreads Units Latest Change
Technology Trends
+ In the past ~20 years lithium-ion batteries have received the bulk of storage investment and research & EC 3-2-1Crack $/bbl $18.27 ]30'70%
development (R&D) and have emerged as the dominant utility-scale storage technology. Since 2003, GC 3-2-1Crack $/obl $16.78 79'3f’
93% of large-scale battery storage installations have been lithium-ion. WC 3-2-1Crack $/bbl $16.84 59.5%
. We estimate that more than $10 billion of growth capital has been raised for bat'ter'y—rel.ated tech.nologies Upstream Data Units Latest Change
since 2016. This capital has largely been deployed to address the challenges of lithium-ion batteries, ]
including energy density, charge time, safety, and materials cost. U.S. Rig Count Actual 650 1.0%
Crude Production MMbbl/d 11,567 -1.7%
Nat Gas Production BCF/d 3,683,216 3.7%

Source: Capital IQ, (*) data has a three-month lag

www.capstonepartners.com




Market Observations

Battery Storage Growth and Drivers

The key to a successful transition to renewable energy sources is the large-scale
deployment of energy storage capacity, and battery storage, specifically in the near
term. Over the next decade, battery storage growth is expected to grow at a 30%+
CAGR, driven by the increased deployment of intermittent generation and
retirements of baseload generation, which together can increase grid variability. To
maintain grid reliability, power supply and demand must be balanced at all times and
at all locations to avoid grid frequency variations of more than 1%. Frequency changes
greater than 1% are likely to destabilize the grid, potentially causing rolling blackouts or
worse.

Various renewable and clean energy tax credit extensions still have a chance in the
Build Back Better Act (BBB) or as part of other bills. A growing number of Democrats in
Congress want to move ahead with the climate portion of President Biden’s stalled
spending bill, saying the urgency of a warming planet demands action. President Biden
endorsed the strategy during a news conference on January 19th, saying that he was
“confident we can get pieces, big chunks” of the bill passed. “I think it's clear that we
would be able to get support for the $500 billion plus for energy and the
environment.”

Studies by the National Renewable Energy Lab (NREL), the U.S. Department of Energy
(DOE), and U.S. Energy Information Administration (EIA) project U.S. storage capacity
additions of roughly 200 GW by 2050, with potential of up to 900 GW in certain
scenarios. In 2021, the EIA estimates that roughly 5.4 GW of storage capacity was
installed which is over 3.5x the amount installed in 2020 (~1.5 GW). Looking forward,
the estimated annual deployment of energy storage for both behind-the-meter (BTM)
and front-of-the-meter (FTM) is >10 GW per year through 2026.

Estimated Annual Deployment of Energy Storage

200 -
" 15.0 12.7
£ 105 106 1.4
é 10.0 - 74
G 5.4
50 -
15
0.0 T T T T T T 1
2020 2021 2022 2023 2024 2025 2026

Of the total projected annual deployments, the majority of capacity will come from
utility scale (FTM) market, with roughly 80% of all storage installations coming from
this segment. In the BTM market, the C&l segment comprises roughly 13% of projected
install capacity, with residential comprising the remainder.

m Sources: Wood Mackenzie, U.S. Energy Storage Monitor Q4 2021, Credit Suisse
N7 4

Annual Energy Storage Deployments by Sector
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In Q3 the U.S. storage market deployed 1,140 MW of storage, 2.4x the amount that was
deployed in Q2 2021, according to Wood Mackenzie. Q3 2021 was the largest quarter
on record in MW terms, beating out the previous record holding quarter (Q4 2020) by
612 MW. The residential market saw 97.9 MW installed, a slight rebound after the
market dipped in Q2. Equipment constraints continue to limit installations, but
vendors and installers have been expanding the range of battery options available for
projects and are making progress on project backlogs.

The co-location of storage with solar is a substantial driver of demand for battery
storage systems in both the behind-the-meter (BTM) and FTM markets. For
residential solar owners, battery storage provides economic benefits in many cases,
as well as emergency backup power supply. Wood Mackenzie estimated that roughly
35% of residential rooftop solar systems will include battery storage. For commercial
and industrial (C&l) customers, battery storage brings additional uses and benefits,
including peak demand charge shaving and monetization of grid services. Finally, the
most significant market for battery storage, Mackenzie estimated that over 75% of
utility scale solar will include battery storage systems by 2026.

Percentage of Solar with Battery Attached
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Market Observations (Continued)

Battery Storage Costs

Because batteries have a limited discharge time, costs can be quoted on a per
kilowatt (power capacity) or per kilowatt-hour (energy capacity) basis. For example,
two 1 megawatt battery systems that cost $1 million each would be quoted as costing
$1,000/kW. However, if one system had 1 hour of storage capacity while the second
system had four hours of capacity, the associated costs would be $1,000/kWh for the
first system versus $250/kWh for the second. As such, battery duration is a key
determinant of system characteristics such as cost. Even when using the same cells
and inverters, a system intended to provide long duration discharge will optimize its
design to minimize energy cost (in dollars per kWh), whereas a system intended to
provide a short-duration injection of power into the grid will minimize power cost
(dollars per kW). From 2015 to 2019, the average nameplate energy capacity of large-
scale battery storage systems increased from 5.5MWh to almost 1OMWh, according
to the EIA. This increased occurred even as the average power capacity decreased
from ~12.7MW to 3.8MW as the average duration of these systems increased from
roughly half an hour to over three hours.

Average Capacity and Duration Trends
(Large Scale Battery Storage Systems, 2015-2019)
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Because of this general increase in average duration, battery storage costs by energy
capacity ($/kWh) have decreased over time, while staying stable in terms of power
capacity costs ($/kW). The energy capacity-weighted average installed cost fell by
72% between 2015 and 2019 for an average five-year annual decrease of 27%.
However, from 2015 to 2019, power capacity costs have remained relatively stable
and within an average cost range of $1.00/MW and $1.65/MW. The trends of declining
costs in terms of energy capacity and of relatively stable costs in terms of power
capacity result from the increasing durations and larger energy capacities over time.

The following chart shows the fully burdened capital costs for a four-hour
alternating

A Sources: Wood Mackenzie, Credit Suisse, U.S. Energy Information Agency
N 4

Large Scale 4-Hour Battery Storage System Install Cost
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current (AC) energy storage system. Holding duration constant at four hours, system
costs will decline ~6% per year through 2030 from $333/kWh to $167/kWh, which,
assuming a constant four-hour duration, translates to roughly $1.30/MW to $0.70/MW,
according to Bloomberg New Energy Finance. U.S. Energy Information Agency: Battery
Storage in the United States: An Update on Market Trends (August 2021).

This forecasted reduction in the battery cost is expected to improve the economics
of energy storage and support the development of larger energy storage systems
(ESS). Moreover, the levelized cost of storage (LCOS) of battery storage has
decreased from an estimated $324/MWh in 2018 to an estimated $192/MWh in 2020,
according to the Lazard Levelized Cost of Storage Analysis. This reduction in cost
makes battery storage economically competitive with the gas peakers which were
estimated to have a levelized cost of energy (LCOE) range of $151/MWh to $198/MWh
in 2020, according to the Lazard Levelized Cost of Energy Analysis.

Energy Storage Technology

Until relatively recently, the only mainstream model of grid scale storage was pumped
hydro, which entails using electricity when demand is low to pump water uphill into
storage, then releasing the stored water through turbines when demand is high to
generate more power. Pumped hydro still accounts for the vast majority of the world's
installed power storage capacity, though growth in new installations is minimal
compared to modern electrochemical, electromechanical, and thermal technology
systems.

Energy, Power, & Infrastructure | Q4 2021



Market Observations (Continued)

2020 U.S. Storage Capacity by Technology
(Megawatts)
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Over the past 20+ years, nearly all energy storage installations in the U.S. have been
electrochemical, electromechanical, or thermal systems. Electrochemical systems
refer mostly to batteries of various types. The earliest large-scale battery storage
installations in the U.S. used nickel-based and sodium-based chemistries. However, in
the last ~20 years, lithium-ion batteries have received the bulk of storage investment
and R&D and have emerged as the dominant utility-scale storage technology. Since
2003, 93% of all large-scale battery storage installations have been lithium-ion.

Large-Scale battery Storage Capacity by Chemistry
(2003-2019)

Batteries, 1,522, 6%
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Li-ion batteries are cost competitive with some gas peaking plants. However, the
challenge with Li-ion is that there is limited separation in its power and energy capital
costs. For example, an EV effectively needs twice the amount of Li-ion cells to double
its mileage range, resulting in very high marginal cost of energy ($/kWh). Other battery
storage chemistries and technologies, including iron flow, aqueous zinc, vanadium
redox, and liquid metal are in different phases of development but have yet to have
significant deployment in large-scale grid applications in the United States. Beyond

Sources: U.S. EIA 860 Data, U.S. Energy Information Agency, World Energy Council, Raymond James, Pitchbook, Capstone

74 Partners

that, thermal energy storage systems include molten salt storage (in conjunction with
concentrating solar power), hot water storage tanks, and ice storage air
conditioning. Electromechanical systems include flywheels, compressed air
technology, and gravity-based storage.

Maximum System Energy Density Efficiency

Size (MW) Discharge Time Operating Life (Wh/L) (%)
Pumped Hydro 3,000 4 to 8 hours 30 to 60 years 02-2 70-85
Compressed Air 1,000 2 to 30 hours 20 to 40 years 2-6 40-70
Molten Salt 150 Up to 24 hours 30 years 70 - 210 80 -90
Lithium-lon Batten 100 Upto8hours 1,000 to 10,000 cycles 200-400 85-95
Lead-Acid Battery 100 Up to 8 hours 6 to 40 years 50 - 80 80 -90
Flow Battery 100 Up to 24 hours 12,000 to 14,000 cycles 20-70 60 -85
Hydrogen 100 Up to 7 days 5 to 30 years 600 25-45
Flywheel 20 Up to 1hour 20,000 to 100,000 cycles 20-80 70-95

We estimate that over $10 billion of growth capital has been raised for battery related
technologies since 2016. The vast majority of this capital has been deployed towards
technologies that address the primary challenges of li-ion batteries, including energy
density, charge time, safety, and materials cost. These include companies developing
and commercializing technologies relating to the use of solid electrolyte materials
(solid state batteries), or to the development of alternative anode materials such as
silicon or metallic lithium which potentially provide much higher energy density versus
current anode materials.

Battery Technology Capital
Dollars Raised
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Sheet1

						Credit suisse

						GWh		2020		2021		2022		2023		2024		2025		2026		CAGR

						Resi (BTM)		0.5		1.0		1.4		1.7		2.1		2.6		3.1		25.4%

						C&I (BTM)		0.8		1.6		2.7		3.4		4.1		5.3		6.7		33.2%

						Utility (FTM)		2.7		9.8		14.0		19.7		26.0		32.6		36.0		29.7%

								4.0		12.4		18.1		24.8		32.2		40.5		45.8		29.9%

						Resi (BTM)		13%		8%		8%		7%		7%		6%		7%

						C&I (BTM)		20%		13%		15%		14%		13%		13%		15%

						Utility (FTM)		68%		79%		77%		79%		81%		80%		79%



								2020		2021		2022		2023		2024		2025		2026		CAGR

						Wood Mac (GWh)		3.529		15.804		23.027		33.974		33.212		37.184		43.019

						Wood Mac (GW)		1.5		5.4		7.4		10.5		10.6		11.4		12.7

						implied hours capacity		2.40		2.95		3.10		3.23		3.14		3.25		3.39

						CS GW using above implied hours of capacity		1.67		4.20		5.84		7.69		10.25		12.44		13.52

						% Solar + Storage		2020		2021		2022		2023		2024		2025		2026

						Resi (BTM)		13%		20%		25%		28%		30%		33%		35%

						C&I (BTM)		5%		8%		16%		18%		20%		25%		30%

						Utility (FTM)		12%		33%		44%		55%		65%		75%		75%



Resi (BTM)	2020	2021	2022	2023	2024	2025	2026	0.5	1	1.4	1.7	2.1	2.6	3.1	C	&	I (BTM)	2020	2021	2022	2023	2024	2025	2026	0.8	1.6	2.7	3.4	4.0999999999999996	5.3	6.7	Utility (FTM)	2020	2021	2022	2023	2024	2025	2026	2.7	9.8000000000000007	14	19.7	26	32.6	36	

GWh









Resi (BTM)	2020	2021	2022	2023	2024	2025	2026	0.13	0.2	0.25	0.28000000000000003	0.3	0.33	0.35	C	&	I (BTM)	2020	2021	2022	2023	2024	2025	2026	0.05	0.08	0.16	0.18	0.2	0.25	0.3	Utility (FTM)	2020	2021	2022	2023	2024	2025	2026	0.12	0.33	0.44	0.55000000000000004	0.65	0.75	0.75	
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Sheet2

				EIA 		Large Scale Battery Storage (capacity weighted average)

						2015		2016		2017		2018		2019

				Install Costs (KWh)		$2,102		$1,417		$755		$625		$589

				Credit Suisse (Fluence)		Lithium Ion Batter System Cost Curve

				$/kWh		2015		2016		2017		2018		2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030

				Li-Ion Batter Backa avg cost						220		180		157		137		123		112		102		93		86		80		74		70		66		63

				4hr BOS Cost						187		170		162		153		146		138		132		125		119		113		107		102		97		92

										407		350		319		290		269		250		234		218		205		193		181		172		163		155



Install Costs (KWh)	2015	2016	2017	2018	2019	2102	1417	755	625	589	







Table 1

		Table A-3. Reference Battery Capital Costs

		Year		Future 60-MW BESS Costs ($/kW) - MID										Future 60-MW BESS Costs ($/kWh) - MID												4-hour

				2-hour		4-hour		6-hour		8-hour		10-hour		2-hour		4-hour		6-hour		8-hour		10-hour						2019		2020		2021		2022		2023		2024		2025

		2019		886		1,527		2,167		2,808		3,448		443		382		361		351		345				Battery Storage Capital Cost ($/kWh)		$382		$360		$337		$315		$293		$271		$248

		2020		851		1,438		2,026		2,614		3,202		425		360		338		327		320				Battery Storage Capital Cost ($/MW)		$   1.53		$   1.44		$   1.35		$   1.26		$   1.17		$   1.08		$   0.99

		2021		814		1,349		1,884		2,419		2,954		407		337		314		302		295

		2022		778		1,260		1,742		2,225		2,707		389		315		290		278		271

		2023		742		1,171		1,601		2,030		2,460		371		293		267		254		246

		2024		705		1,082		1,459		1,836		2,212		353		271		243		229		221

		2025		669		993		1,317		1,641		1,965		334		248		219		205		196

		2026		655		956		1,257		1,559		1,860		327		239		210		195		186

		2027		638		919		1,200		1,481		1,762		319		230		200		185		176

		2028		619		882		1,145		1,408		1,670		310		221		191		176		167

		2029		599		845		1,091		1,337		1,584		299		211		182		167		158

		2030		577		808		1,040		1,271		1,502		288		202		173		159		150

		2031		574		798		1,022		1,245		1,469		287		200		170		156		147

		2032		576		788		1,000		1,212		1,424		288		197		167		152		142

		2033		576		778		980		1,182		1,385		288		194		163		148		138

		2034		574		768		961		1,155		1,349		287		192		160		144		135

		2035		572		758		944		1,130		1,316		286		189		157		141		132

		2036		568		748		927		1,107		1,286		284		187		155		138		129

		2037		564		737		911		1,085		1,258		282		184		152		136		126

		2038		559		727		896		1,064		1,232		280		182		149		133		123

		2039		554		717		881		1,044		1,207		277		179		147		130		121

		2040		548		707		866		1,025		1,184		274		177		144		128		118

		2041		542		697		852		1,006		1,161		271		174		142		126		116

		2042		536		687		838		988		1,139		268		172		140		124		114

		2043		530		677		824		971		1,118		265		169		137		121		112

		2044		523		667		810		954		1,098		262		167		135		119		110

		27
This report is available at no cost from the National Renewable Energy Laboratory at www.nrel.gov/publications.



Battery Storage Capital Cost ($/MW)	

2019	2020	2021	2022	2023	2024	2025	1.5269999999999999	1.4379999999999999	1.349	1.26	1.171	1.0820000000000001	0.99299999999999999	Battery Storage Capital Cost ($/kWh)	2019	2020	2021	2022	2023	2024	2025	382	360	337	315	293	271	248	

$/MW
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Sheet4

				Figure 18. BNEF Cost of Batteries - Forecast

				Citi Fluence reasearch

						2019		2020		2021		2022		2023		2024		2025		2026		2027		2028		2029		2030

				Battery Rack		176		165		149		135		122		109		101		93		86		80		74		69

				BOS		35		35		30		29		27		26		25		25		25		24		24		24

				PCS		5		4		3		4		4		3		3		2		2		1		2		1

				Energy Management System		14		6		11		10		9		9		9		8		7		8		8		8

				Transformer		13		10		9		9		9		8		9		9		9		9		9		9

				System Integrator Margin		21		20		18		17		15		14		12		12		11		11		10		10

				EPC		39		31		30		30		29		29		28		28		28		27		27		26

				Developer Overhead		11		11		10		10		10		10		10		10		9		9		9		9

				Developer Margin		19		17		16		15		14		13		12		12		12		12		11		11

						333		299		276		259		239		221		209		199		189		181		174		167

				Install Cost per MW		$1.33		$1.20		$1.10		$1.04		$0.96		$0.88		$0.84		$0.80		$0.76		$0.72		$0.70		$0.67



Battery Rack	

2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	176	165	149	135	122	109	101	93	86	80	74	69	BOS	
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2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	21	20	18	17	15	14	12	12	11	11	10	10	EPC	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	39	31	30	30	29	29	28	28	28	27	27	26	Developer Overhead	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	11	11	10	10	10	10	10	10	9	9	9	9	Developer Margin	2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	19	17	16	15	14	13	12	12	12	12	11	11	

2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	333	299	276	259	239	221	209	199	189	181	174	167	Install Cost per MW	

2019	2020	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	1.3320000000000001	1.196	1.1040000000000001	1.036	0.95599999999999996	0.88400000000000001	0.83599999999999997	0.79600000000000004	0.75600000000000001	0.72399999999999998	0.69599999999999995	0.66800000000000004	
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Sheet5

				2020 U.S. Storage Capacity by Technology

						MW

				Pumped Hydro		21,618

				Batteries		1,522

				CSP		405

				CAES		110

				Flywheels		42

				Large-scale battery storage capacity by chemistry (2003–2019)

						Power Capacity (MW)

				Lithium Ion		92%

				Nickel based		4%

				Sodium based		2%

				Flow batteries		1%

				Other		1%





MW	



Pumped Hydro	Batteries	CSP	CAES	Flywheels	21618	1522	405	110	42	



Power Capacity (MW)	

Lithium Ion	Nickel based	Sodium based	Flow batteries	Other	0.92	0.04	0.02	0.01	0.01	





Sheet3

						2015              2016              2017              2018              2019																2015		2016		2017		2018		2019

				Number of battery systems with reported costs available																Number of battery systems with reported costs available		10.0		21.0		22.0		26.0		37.0

						10		    21                   22                   26                   37												Average of nameplate power capacity, (MW)		12.7		10.4		5.6		7.8		3.8

				Average of nameplate power capacity, megawatts																Average of nameplate energy capacity, (MWh)		5.5		12.2		11.7		16.1		9.8

						12.7		 10.4                 5.6                  7.8                  3.8												Average of nameplate duration, hours		0.5		1.5		1.8		2.4		3.2

				Average of nameplate energy capacity, megawatthours																Capacity-weighted cost per unit power capacity ($/kW)		913.0		1,664.0		1,587.0		1,300.0		1,511.0

						5.5		12.2               11.7               16.1                  9.8												Capacity-weighted cost per unit energy capacity ($/kWh)		2,102.0		1,417.0		755.0		625.0		589.0

				Average of nameplate duration, hours                                                            0.5 

						0.5		                 1.5                 1.8                  2.4                  3.2

				Capacity-weighted cost per unit power capacity ($/kW)																		6.35		15.6		10.08		18.72		12.16

						913		    1,664             1,587             1,300             1,511

				Capacity-weighted cost per unit energy capacity ($/kWh)

						2102		   1,417                755                625                589





Average of nameplate power capacity, (MW)	2015	2016	2017	2018	2019	12.7	10.4	5.6	7.8	3.8	Average of nameplate energy capacity, (MWh)	2015	2016	2017	2018	2019	5.5	12.2	11.7	16.100000000000001	9.8000000000000007	Average of nameplate duration, hours	2015	2016	2017	2018	2019	0.5	1.5	1.8	2.4	3.2	

MW / MWh





Duration (hrs)











Sheet6

				Comparison of Grid-Scale Energy Storage Technologies

				from Raymond James initiation of coverage of Fluence Technologies



						Maximum System Size (MW)		Discharge Time		Operating Life 		Energy Density (Wh / L)		Efficiency (%)

				Pumped Hydro		3,000		4 to 8 hours		30 to 60 years		0.2 - 2		70 - 85

				Compressed Air		1,000		2 to 30 hours		20 to 40 years		2 - 6		40 - 70

				Molten Salt		150		Up to 24 hours		30 years		70 - 210		80 - 90

				Lithium-Ion Battery		100		Up to 8 hours		1,000 to 10,000 cycles		200 - 400		85 - 95

				Lead-Acid Battery		100		Up to 8 hours		6 to 40 years		50 - 80		80 - 90

				Flow Battery		100		Up to 24 hours		12,000 to 14,000 cycles		20 - 70		60 - 85

				Hydrogen		100		Up to 7 days		5 to 30 years		600		25 - 45

				Flywheel		20		Up to 1 hour		20,000 to 100,000 cycles		20 - 80		70 - 95
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Figure 18. BNEF Cost of Batteries - Forecast
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Comparison of Grid-Scale Power Storage Technologies

Maximum  Discharge Time ~ Operating Life  Energy Density Efficiency
System Size (MW) (Wh /L) (%)
Pumped Hydro 3,000 4108 hours 30t 60 years 02102 701085
Compressed Air 1,000 210 30 hours 2010 40 years 2t06 401070
Molten Salt 150 Up to 24 hours 30 years 7010210  80to90
Lithium.lon Battery 100 UptoBhous  1,000t010.000 cycles 20010400  85t0 95
Lead-Acid Battery 100 Up to 8 hours 610 40 years 50 to 80 80 to 90
Flow Battery 100 Upto24 hours 12,000 t0 14,000 cycles 200 70 60to 85
Hydrogen 100 Upto 7 days 5t 30 years 600 251045
Flywheel 20 Upto 1 hour__ 20,000 to 100,000 cycles 20 to 80 7010 95
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Figure 1 - Sample overview of storage technologies

MECHANICAL

. Ea Ea
Maturity | Develop- | Develop-| y.ye | Mature mm:ym [CoraeniConaes] m:.ym Demon- |y ire
ing ing iy | ciaised | cialised | 2T stration

Efficiency | 90-95%  95-98% 75-85% |70-89% 93-95% 80-90% B85-95% 60-85% = 35-55%  80-90%

Response | .
PO | me | <I00ms| secmins | mins | mesecs | ms | mesecs| ms secs | mins
Ufetime, | 20+ | 20+ | 4060 2040 | 5+ | t045 | S5 | si0 | 20 | 0
Years years | years
Charge  s-hr | min-he | he- | he- | semin | s-hr bre be b
time months | months days | months | months | months
Discharge  ms- | ms-8s  1- - mse s minche she 1= minchr
tme  60min 24hst | 24hst | TSmin 2hst
. Depend-
Environmen- None Moderste Large | Large | Almost Moderate Moderste Moderate —ceyjp Moderate
talimpact none. roduction
method

ions by technologies

Y Y
EA A S
- 7 R 7
= ces g
Peakshaving % 7 7 7 & & &
Time shifting % 7 7 7 & & &
Load leveling 4 % 7 2 & & &
 Blockstart S 4 7 0B &
— .
S e, i 000 200 ity & O
netic energy storage, PHS ) -sir energy storage & for promissing
e e .







Articles We Noticed

US Residential Solar: Why Is
Customer Acquisition Still So Costly?

U.S. residential solar market has
benefited from record-breaking
industry growth. However, the
industry’s continued fragmented
market leads to stiff competition,
resulting in stubbornly high customer
acquisition costs.

Wood Mackenzie
2 November 2021
Brookfield Renewable Picks Up 20
GW of Solar, Storage Projects as

Developers Seek Strategic
Acquisitions

2022 Utility M&A to Focus on
Renewable Asset Recycling, Minority
Stake Sales

The Green Hydrogen Revolution Is
Sweeping Europe and Asia

Minority stake transactions and
renewable power asset recycling will
dominate deal-making in 2022. The
multiples are enticing alternatives to

tapping equity capital markets.
Notably, Algonquin Power & Utilities

announced a $2.85 billion purchase of
American Electric Power.

S&P Global Market Intelligence

29 November 2021

Corporate Renewable Energy Deals
Soared in 2021, Smashing Previous
Record

Europe and Asia are aggressively
pursuing the green hydrogen industry,
encouraging a global transition to
renewables. Recently, Shell launched
one of the largest electrolyzers in
China while Korean industrial giant
Hyosung has planned an $835 million
investment in green hydrogen.

Oilprice.com

2 February 2022

Gas Generators Make Their Move as
Texas Redesigns Power Market

Brookfield Renewable acquired Urban
Grid for $650 million which tripled
Brookfield's existing pipeline. Moreover,
this acquisition will bring in
approximately 13 GW of utility-scale
solar and 7 GW of energy storage.

Utility Drive

1February 2022

Microgrid Project Using Vanadium
Redox Flow Battery

Power producers sold 31.1 GW of green
energy to companies outside the
electric industry, generating a 24%
increase from 2020. Power and
technology company deals accounted
for more than 10% of green energy.

S&P Global Market Intelligence

31 January 2022

Grid Storage Systems Unlikely to See
Price Declines Until 2024

Winter storms have caused energy
blackouts across Texas. The U.S.
Energy Information Administration
reported an increase of 2.8 GW of
natural gas capacity in Texas,
increasing a competitive backup
power strategy during emergencies.

S&P Global Market Intelligence

29 November 2021

Rooftop Solar Price to Keep Rising
This Year

San Diego Gas & Electric and
Sumitomo Electric completed a zero-
emissions microgrid using a vanadium

redox flow battery. The utility is
building four additional microgrids,
integrating 145 MW of energy storage.

pv magazine USA

31 January 2022

Grid storage systems are anticipated
to post strong returns until 2024 when
lithium-ion batteries scales to meet
the increased demand from
automakers. Moreover, cell capacity
for grid-energy storage is forecasted
to increase by 130 GWh in five years.

IHS Markit

4 February 2022

GlobalData analyzed pandemic trends
and reported rooftop solar modules
are expected to moderately increase
in 2022 with eventual falling prices in
2023. The high demand for solar
modules have created supply chain
issues across the globe.

pv magazine USA

16 February 2022

SPP, MISO Identify 7 Cross-Seam
Transmission Projects That Could
Unlock Up to 53 GW of New
Generation

The SPP and MISO have identified
seven transmission projects which
could allow up to 53 GW of potential
generating capacity to interconnect
with the grid. This would relieve
constraints on other potential
renewable projects along the grid.

Utility Drive

2 February 2022

DOE to Offer $3 Billion to Boost
Battery Production, Recycling

The recent promotion of EVs and
transition to renewable energy
production has spurred funding from
DOE. $2.8 billion will support new,
retrofitted and expanded domestic
production of advanced batteries.

Utility Drive

16 August 2021

New PV Module Recycling Tech

Rosi Solar has innovated mild thermal
and chemical treatment, allowing the
extraction of high-value metals and

materials. In particular, the company
patented its reintegration process to
recover ultra-pure silicon lost during
the production of photovoltaic cells.

pv magazine USA

16 February 2022
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https://www.utilitydive.com/news/doe-to-offer-3-billion-to-boost-battery-production-recycling/618839/?utm_source=Sailthru&utm_medium=email&utm_campaign=Issue:%202022-0215%20Utility%20Dive%20Storage%20%5Bissue:39791%5D&utm_term=Utility%20Dive:%20Storage
https://pv-magazine-usa.com/2022/01/31/microgrid-project-using-vanadium-redox-flow-battery/?utm_source=Sailthru&utm_medium=email&utm_campaign=Issue:%202022-02-08%20Utility%20Dive%20Storage%20%5Bissue:39640%5D&utm_term=Utility%20Dive:%20Storage
https://www.pv-magazine-australia.com/2022/02/16/new-pv-module-recycling-tech/?utm_source=USA+%7C+Newsletter&utm_campaign=d7bdaf08c4-RSS_EMAIL_CAMPAIGN&utm_medium=email&utm_term=0_80e0d17bb8-d7bdaf08c4-159625242
https://oilprice.com/Energy/Energy-General/The-Green-Hydrogen-Revolution-Is-Sweeping-Europe-And-Asia.html
https://www.spglobal.com/marketintelligence/en/news-insights/latest-news-headlines/corporate-renewable-energy-deals-soared-in-2021-smashing-previous-record-68659987
https://www.pv-magazine.com/2022/02/16/rooftop-solar-price-to-keep-rising-this-year/?utm_source=USA+%7C+Newsletter&utm_campaign=d7bdaf08c4-RSS_EMAIL_CAMPAIGN&utm_medium=email&utm_term=0_80e0d17bb8-d7bdaf08c4-159625242
https://www.capitaliq.spglobal.com/web/client?auth=inherit#news/article?id=67787177&KeyProductLinkType=58&utm_source=MIAlerts&utm_medium=realtime-minewsresearch-newsfeature-energy%20and%20utilities-the%20daily%20dose&utm_campaign=Alert_Email
https://www.utilitydive.com/news/brookfield-renewable-picks-up-20000-mw-of-solar-storage-projects-as-devel/618078/
https://www.utilitydive.com/news/spp-miso-identify-seven-cross-seam-transmission-projects-renewable-wind/618152/
https://cleanenergynews.ihsmarkit.com/research-analysis/grid-storage-systems-unlikely-to-see-price-declines-until-2024.html
https://www.woodmac.com/news/opinion/us-residential-solar-why-is-customer-acquisition-still-so-costly/
https://www.capitaliq.spglobal.com/web/client?auth=inherit#news/article?id=67675575&KeyProductLinkType=58&utm_source=MIAlerts&utm_medium=realtime-minewsresearch-newsfeature-energy%20and%20utilities-the%20daily%20dose&utm_campaign=Alert_Email

Select Recent Transactions

Close Date Target

Target Description

Buyer

Deal Synopsis

02/02/22

02/01/22

02/01/22

01/31/22

01/27/22

01/26/22

01/19/22

01/18/22

01/18/22

0113/22

01/12/22

01/11/22

Borrego Solar
Systems

SES (Energy
Storage) (TSX:SES)

Congruitive

Cotopaxi

In-Charge Energy

Urban Grid Solar

Storion Energy

American
Petroleum Sales &
Service

Momentum Fuel
Technologies

Seapeak

Atlas Organics

STl Norland

Provides 45MW of solar and 88MWh of
battery energy storage to low-income
subscribers.

Develops high-performance Li-Metal
rechargeable batteries for electric
vehicles and other applications.

Designs smart grid software to simplify
the acquisition and integration of data
over energy networks.

Provides energy management system
solutions for industrial and commercial
energy and process optimization.

Develops electric charging stations
designed to accelerate the
electrification of the transportation
industry.

Develops utility-scale solar power
plants intended to support the
transition towards clean energy.

Manufactures vanadium redox flow
battery technology for residential
installations.

Distributes petroleum equipment
intended to serve the oil and gas
industry.

Manufactures CNG fuel systems
intended to offer compressed natural

gas fuel systems for Class 6-8 vehicles.

Provides marine transportation
services for liquefied natural gas,
liquefied petroleum gas and crude oil.

Develops commercial composting
solutions to promote sustainable
agriculture and landscaping.

Designs and manufactures solar
trackers and fixed-tilt structures.

Distributed Solar
Development

Ivanhoe Capital
Acquisition

Tantalus
(TSE:GRID)

Spirax Sacro/
Equipamentos
Industriais

ABB Technology
Ventures

Brookfield
Renewable
Partners
(NYSE:BEP)

Stryten Energy

Rosewood
Private
Investments

Cummins
(NYSE:CMI)

Stonepeak
Infrastructure
Partners

Generate

Array
Technologies
(NAS:ARRY)

The 45MW of solar and 88MWh of battery energy storage is set to work under
the Solar Massachusetts Renewable Target (SMART) Program, a long-term,
sustainable solar incentive program to promote cost-effective solar
development across the state.

The transaction will create the first publicly-traded hybrid Li-Metal battery
company that combines the high energy density of Li-Metal with cost effective
manufacturability at scale.

Tantalus’” acquisition of Congruitive further demonstrates their purpose-driven
mission to help utilities become sustainable from an enhanced financial,
operational and environmental perspective.

The acquisition accelerates Spirax Sacro/Equipamentos Industriais strategy of
improving the efficiency and sustainability of its industrial steam use.

ABB anticipates In-Charge Energy to help position ABB more strongly to
benefit from significant investments in U.S. EV market with focus on sustainable
fleet electrification.

Brookfield Renewable Partners will engage with Urban Grid's team to maximize
the value of the company's development pipeline by leveraging its operating
and commercial expertise.

Storion Energy is expanding Stryten's Essential Power division which provides
advanced lead and lithium battery technologies and services.

The combination between American petroleum Sales & Service and Rosewood
Private Investments enables an extended service offerings to both existing and
new customer relationships.

The acquisition of Momentum Fuel Technologies enables Cummins to improve
customer service for both CNG and RNG through an improved support network.

This transaction will provide over $200 million in financing for the expansion of
Stonepeak’s composting facilities in future years.

Generate Capital expands its presence in organic waste management through
investment in South-Carolina-based composting company amid increasing
demand for sustainable waste solutions

The acquisition is an important first step in the expansion strategy, creating a
global reach in trackers with leading positions in every major market for solar.

m Sources: PitchBook, Array Technologies website, businesswire.com, ABB website, Tantalus website, Ivanhoe Capital website
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Select Recent Transactions (Continued)

Close Date Target Target Description Buyer Deal Synopsis
Manufactures nondestructive testing Eddvi The addition of Zetec to Eddyfi Technologies completes market coverage and
o1/m/22 Zetec devices and solutions for critical Y . enhances expertise in power generation, aerospace, defense, rail, and
. . . - Technologies .
inspection of several industries. manufacturing.
Develops modular energy platforms to With this transaction, Kohler intends to expand its clean energy management
01/04/22 Heila connect and optimize distributed Kohler offering and leverages the history of trusted expertise in power resiliency with
energy resources. newer clean energy technologies.
s . . Extract . " .
01/03/22 Vere Technology SPeC|aI|zes in manufacturlng pumps for Production Extrgct Production Services acquired Vere Technology through an LBO for an
oil and gas production applications. Services undisclosed amount.
European . .
Produces, develops, and markets Sustainable ADS-TEC Energy will further enable the European Sustainable Growth
ADS-TEC Energy battery-buffered EV charging systems Acquisition to build its energy division through EV charging systems
01/02/22 . : Growth . . .
(NAS:ADSE) infrastructure, battery storage systems, Acquisition infrastructure, battery storage systems, and cloud-based services, allowing the
and cloud-based services. (NAqS'EUSG) customer to control and manage their systems.
Heliozen Innovates solar energy systems to Athena This acquisition accelerates and advances Heliogen’s mission to empower a
12/30/21 (NYSE‘ HLGN) unlock the power of sunlight to replace  Technology sustainable civilization with low-cost solar energy that makes clean power
’ fossil fuels. Acquisition more affordable than fossil fuels.
Babcoc|.< Provides engineering services serving Babcock International Group PLC’s Overhead Line Power business will enhance
International Group . . . . - . s .
12/24/21 (Overhead Line the overhead line electric transmission M Group Services the existing electricity, gas, and green energy capabilities, expanding the M
. and distribution industry. Group Services’ Energy division.
Power Business)
Develops real-time energy
12/21/21 Opus One management software designed to General Electric GE's acquisition of Opus One Solutions further reinforces GE Digital's
Solutions transform interactions with the energy ~ (NYSE:GE) commitment to helping the customers transition to a sustainable grid.
internet.
Develops monitoring, control, and Stem (Energy This acquisition of AlsoEnergy combines Stem’s unique storage optimization
12/17/21 AlsoEnergy management platform for energy Storage) capabilities with the company’s asset performance monitoring and control
assets. (NTS: STEM) software to deliver a on-stop-shop solution for renewable energy projects.
Provides vertically integrated solutions  EnPro Industries NxEdge will enak?lg EnPro Ipdustrl.es to trar)sform its strategy to drl\{e value
12/17/21 NxEdge - : through the addition of unique, high-margin, high-cash flow industrial
to the semiconductor market (NYSE:NPO) . .
technology businesses in secular growth markets.
Provides small-scale carbon capture Chart Industries intends to accelerate its innovation to capture as much as
1214121 Eathly Labs systems !ntgnded ’Fo faddress the Chart Industries QQX the CO.Z.fror.n large craft brgwerles, meet the CO2 conversion .needs. of
carbon dioxide emissions from wineries, distilleries, and cannabis, and accelerate offerings immediately in the
industrial sources. Canadian market.
Altus Power Operates large-scale roof, ground, and CBRE Acauisition The combination of technological innovation and strategic partnership will
12/10/21 America (NYS: carport-based photovoltaic and energy Holdin sq position Altus Power for success in a growing market for locally sited, clean
AMPS) storage systems. g power generation, and battery storage for businesses and homes.
Provides rooftop solar systems ADT Securit The acquisition helps ADT Security Services expand consumer offerings,
12/09/21 Sunpro Solar intended to serve residential and Services Y increase total addressable markets, and create an opportunity for cross-selling

commercial properties.

between security and solar customers.

m Sources: PitchBook, PR Newswire, Chart Industries website, pirvateequitywire.com, Heliogen website, Zetec website
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Select Recent Transactions (Continued)

Close Date Target

Target Description

Buyer

Deal Synopsis

12/09/21

12/07/21

12/01/21

12/01/21

11/30/21

10/26/21

Frames Group

Solid Power (NAS:
SLDP)

ecobee

Anord Mardix

DEPCOM Power

H.ARR.T High Voltage

Apparatus Repair
and Testing Co.

Designs and manufactures
measurement systems for the energy,
renewables, and oil and gas sector.

Develops next-generation all-solid-
state battery technology.

Develops smart home monitoring
devices designed to deliver intelligent
energy management.

Manufactures critical power distribution
and protection equipment for the
energy and power generation industry.

Provides solar power plant EPC and
storage services to deliver energy at a
lower cost.

Provides high-voltage maintenance and
testing services for electric utilities,
power plants, and large-scale power
users

Power Plug (NAS:
PLUG)

Decarbonization
Plus Acquisition Il
Generac Power

Systems
(NYSE:GNRC)

Flex (Electronics)
(NAS:FLEX)

Koch Engineered
Solutions

Electric Power
Systems

The acquisition of Frames Group will support Plug Power's goal to reach an
installed electrolyzer capacity of three gigawatts (GW) by 2025.

Decarbonization Plus Acquisition Il intends to focus on Solid Power’s next-
generation all-solid-state battery cells for automotive applications.

The combination of ecobee’s cutting-edge technologies with Generac’s power
generation, energy storage, and energy management devices will allow
Generac to create a clean, efficient, and reliable home energy ecosystem.

Anord Mardix’s current platform strengthens Flex's Industrial business,
adding to Flex's portfolio of power solutions and expanding its offerings in
the rapidly growing data center market.

With this transaction, Koch Engineered Solutions can build a new industry
platform in renewables and electrical infrastructure value chain, adding
extensive knowledge and capability to their global client base.

Electric Power Systems intends to broaden its high-voltage service offerings,
using H.A.R.T High Voltage Apparatus Repair and Testing Co.’s existing network.

m Sources: PitchBook, DEPCOM Power website, ecobee website, Decarbonization Plus Acquisition Il website
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Macroeconomic Activity

Table 1: Industrial Production Index (INDPRO)

Table 2: Total Construction Spending: Nonresidential
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Table 3: Total Construction Spending: Power
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Table 4: Manufacturers’ New Orders: Nondefense Capital
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Table 5: Value of Manufacturers' New Orders for Durable

Goods Industries: Machinery: Mining, Oil Field, and Gas Field

Goods Excluding Aircraft
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Power Generation Capacity

Utility Scale Generating Units Planned to Come Online from July 2021 to June 2022
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Power Generation Capacity

Table 1: Historical Capacity Additions — Renewables

Table 2: Historical Capacity Additions - Fossil Fuels/Nukes

(Mw) MW)
Trailing Months Percent Change Trailing Months Percent Change
Mo 3Mo 12Mo YTD Mo 3Mo 12Mo YTD 1Mo 3Mo 12Mo YTD 1Mo 3Mo 12Mo YTD
Wind 1141 1628 17868 1,016 09% | 13% [i60% [93% Natural Gas 102 " ggg) (;";13‘3‘) ‘(‘;1719;2) 8-8?1 o | 09% 1i0%3
oa - 1 i ] U7 -U. - il B
Solar 1,010 667 12861 9464 1.8‘? 1.3;% 28.8;% 19.7‘:% Other Fossil Fuels ©) 7)  (1,406) (516) 0.0%i 00% n
Energy Storage 642 268 2950 2,867 24% 11% 120% | 7% Nuclear - - (1,036) (1,036) 0.0%; 0.0%| -1 —1.1%
Other Renewable (37) 90 (95) (74) 0.0% 01% -01% -01% All Other (19) - (19) (19) 13 00%! -13% -1
Total 2,756 2653 33583 23272 1.3% 0.9% [ 14.2% | 10.1% Total 81 (1258) (3,831)  (954) -0.2% -01%f -1 -1.0

Table 4: Projected Capacity Additions - Fossil Fuels/ Nukes

Table 3: Projected Capacity Additions — Renewables

(MW) (MW)
Current Projected Changes Percent Change Current Projected Changes Percent Change
Capacity 1Mo 12Mo Mo 12Mo Capacity 1Mo 12Mo 1Mo 12Mo
Wind 129,394 5337 10,50 41% | 78% ga“;ra'Gas 49;']53987] (ggj) (]g'gg% %ﬁ 1.9%)
o 5 oa , , -0.4% :I
Solar 57,518 4368 17323 6% B30.1% Other Fossil Fuels 20330 - 72) | ©00% -02%
Energy Storage 27,438 1mo 4,578 41% 16.7% Nuclear 95,464 _ 367 0.0% 0.4%
Other Renewable 95,372 4 148 0.0% 0.2% All Other 1505 - - 0.0% 0_00/;
Total 309,723 10,828 32199 40% | 1317% Total 828,278 65 (810) 00% -06%
Table 5: Fossil Fuel Capacity Factors Table 6: Renewable Generation Capacity Factors
MW, " MW,
(Mw) Trailing Months Percent Change (ra) Trailing Months Percent Change
Mar-21 -1Mo -6Mo  -12Mo Mo 3Mo 6Mo 12Mo Jan-20 -1Mo -6Mo  -12Mo ™o 3Mo 6Mo  12Mo
s | Geothermal 724%  793%  736% 65.8% -3 -6 12k 6.6%
0, 0, 0, 0, _ _/ D9 (& / !
Coal 394%  607% - 436% - 309% % ° 8.5% Hydroelectric 440%  37.9% 506%  427% 52% 614 -68% 13%
cc 44'50/" 50’?/" 60'20/" 52'20/" i ak oW -/l Nuclear 1002% 888%  96.1% 101.6% 29% 4% A% -14b
GT 76% % 5% 97% -1 5% -39 27k Photovoltaic 16.3%  186%  327%  165% 06% -23% % -0.2%
ST 7.5% 126%  16.2%  M1% -1.5?35 5% -4 -3.6% Thermal 6.2% 130%  297%  81% 080 -6lg [-23®% -19%
IC W% 135%  154%  131% 074  -24% 48 -20% Wind 341%  420%  381%  36.9% B30 7% -48% -28%

m Source: U.S. Energy Information Administration Energy, Power, & Infrastructure | Q4 2021
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Spark Spreads & Forward Curves

Table 1: Power Price Forward Curves by Region

($/MWh)
Peak 2022 2023 2024 2025 2026 2027 Flat 2022 2023 2024 2025 2026 2027
New England 746 589 529 510 528 56.1 New England 674 534 481 474 491 521
Greater New York 693 576 573 604 611 623 Greater New York 605 50.8 51.3 533 545 552
Penn/Jersey/Maryland 577 475 458 452 444 444 Penn/Jersey/Maryland 505 409 395 390 384 385
Midwest 554 453 436 427 418 4.7 Midwest 487 390 372 367 361 363
llinois 534 445 44.] 417 426 434 llinois 472 380 381 362 370 377
Southeast/Gulf Coast 496 422 4.8 420 41.2 4.4 Southeast/Gulf Coast 456 376 375 376 376 377
Texas 593 477 402 379 354 345 Texas 47.8 391 343 325 309 300
Desert Southwest 99.2 770 592 613 546 545 Desert Southwest 817 664 557 573 517 522
So Cal 689 546 455 419 389 382 So Cal 633 529 473 456 438 430
North CA 708 556 464 426 414 408 North CA 658 546 486 464 439 436
Pac Northwest 748 651 575 547 549 552 Pac Northwest 60.5 552 509 493 488 492
U.S. Average 62.7 51.3 46.5 458 443 444 U.S. Average 541 445 414 41.0 40.0 404
($/MWh)
Peak 2022 2023 2024 2025 2026 2027 Flat 2022 2023 2024 2025 2026 2027
New England 231 18.9 17.2 18.7 212 244 New England 15.9 134 124 15.1 175 205
Greater New York 340 290 314 359 369 379 Greater New York 252 223 254 288 303 308
Penn/Jersey/Maryland 251 207 225 235 230 219 Penn/Jersey/Maryland 17.9 141 162 1723 170 16.0
Midwest 26.6 217 219 215 20.6 19.7 Midwest 19.8 153 155 156 149 14.3
lllinois 229 19.3 21.0 19.3 201 203 llinois 16.6 12.8 15.1 13.8 145 14.6
Southeast/Gulf Coast 19.1 17.1 19.3 203 19.7 19.2 Southeast/Gulf Coast 15.1 125 149 159 16.1 15.5
Texas 285 229 180 16.6 14.4 12.9 Texas 17.0 14.3 12.1 1.2 9.9 8.3
Desert Southwest 712 558 404 425 358 350 Desert Southwest 536 453 369 385 329 326
So Cal 354 272 204 17.4 14.3 13.2 So Cal 298 254 223 210 192 180
North CA 40.2 30.9 240 20.9 19.9 18.6 North CA 352 298 26.2 247 224 214
Pac Northwest 448 408 357 334 336 333 Pac Northwest 30,5 310 291 280 275 272
U.S. Average 316 260 226 227 208 20.1 U.S. Average 227 19.2 181 184 17.3 16.5
m Source: U.S. Energy Information Administration Energy, Power, & Infrastructure | Q4 2021 14
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Public Market by Sector

Summary Sector Trading Statistics

Stock Performance

Margin Profile

Valuation Metrics

Change From

TEV /

[/A)

N7 4
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-IMo -3Mo -12Mo Gross Profit ~ EBITDA FCF LTM Revenue LTM EBITDA FWD Revenue FWD EBITDA
Energy Infrastructure
Infrastructure Services 7.7%% 77.7% 6.7% 6.7% 7.3% 0.8x 14.9x 0.8x 11.3x
Utility Services 18.3%; 158.9% 12.1% 8.8% 1.6% 1.2x 12.4x 11x 11.3x
Industrial Services —3.6@; 79.6% 16.9% 9.0% 5.3% 0.0x 0.7x 0.0x 7.8x
Testing, Inspection, & Certification 10.8% 48.5% 22.3% 22.8% 27.2% 0.2x 0.7x 0.2x 13.8x
Environmental Services 15.8%; 35.7% 26.0% 23.3% 32.0% 0.x 0.6x 0.x 12.8x
Flow Control 6.2‘%; 74.4% 36.0% 15.9% 18.5% 0.Ix 0.7x 0.Ix 12.9x
Diversified Process Equipment 15.3%; 70.1% 29.1% 17.5% 20.5% 0.2x 0.8x 0.0x 20.6x
Average 10.1'%; 77.8% 21.3% 14.9% 17.5% 0.4x 4.4x 0.3x 12.9x
Energy Technology
Measurement, Control, & Automation 4.6%% 56.8% 33.6% 18.3% 20.9% 3.0x 16.7x 3.6x 19.2x
Energy Management . 66.6% 31.2% 19.7% 43.0% 2.3x 19.8x 2.4x 20.8x
Fuel Cells | 38 2501% 12.4% -43.3% -21% 15.7x -46.6% 22.2x 18.6x
Solar Equipment 120.1% 21.8% 10.0% 16.2% 3.8x 72.5x 1.4x 29.5x
Energy Storage 2 N/A 3.9% -53.8% -39.1% 37.8x 27.2x 2.3x 19.4x
Solar Inverters —1@ 127.8% 311% 13.8% 18.5% 7.0x 42.5x 10.0x 51.8x
Battery OEM —21.- —6.1- -927.8% -3267.1% -2807.5% 745.2x -23.1x 685.4x -51.5x
Average —1W 102.5% -113.4% -471.8% -392.9% 116.4x 15.6x 103.9x 15.4x
Power
Solar Developers 160.4% 23.1% 6.4% -86.7% 2.6x 45.3x 2.9x 32.3x
YieldCo's -6.0¢ —G.ﬂ 41.8% 31.5% 61.5% -20.2% 1.3x 18.7x 12.3x 19.3x
Independent Power Producers -46% —O.S‘% 33.8% 26.3% 39.3% -21.4% 2.6x 14.0x 3.5x 9.3x
Power Utilities - Large Cap —O.4 11.9%; 10.6% 26.8% 38.4% -341% 4.9x 13.0x 5.3x 71.2x
Average -58 —6.@) 61.7% 26.9% 36.4% -40.6% 5.4x 22.7x 6.0x 33.0x
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Energy, Power & Infrastructure Coverage

Sector Coverage

ENERGY ENERGY MINING &
POWER OIL AND GAS

INFRASTRUCTURE © TECHNOLOGY g\ MINERALS
* Infrastructure Services & Equipment ° Conventional Power + Automation + OQilfield Services + Base Metals
*  Midstream Services & Equipment * Renewable Power * Measurement & Control * Exploration & Production *  Precious & Specialty Metals
+ Refinery & Industrial Services  Distributed Generation + Energy efficiency +  Manufacturing & Distribution ~ +  Energy Minerals
Fuel Distribution & C-stores «  Transmission & Distribution ¢ Smart Grid «  Construction & Fabrication ¢ Industrial Minerals
*  Environmental Services + Services & Equipment *  Water & Wastewater - Water Management
« Engineering & Consulting * Batteries & Storage +  Sand and Proppants

» Biofuels
Capabilities

Mergers & Capital Financial 1 1 @ Special Situations &

Acquisitions Advisory Advisory ‘ L] Restructuring
- Sell-side Advisory * Equity Advisory - Transaction Advisory « Special Situations
* Buy-side Advisory * Debt Advisory * Interim Management - Turnaround
* Recapitalizations * Infrastructure Finance * Performance Improvement * Restructuring
* Mergers & Joint Ventures * Valuation Advisory * Bankruptcy
* Litigation Support * Insolvency
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Report Contributors

Ted Kinsman
Managing Director
tkinsman@capstonepartners.com | 303-572-6013

Ted Kinsman is a Managing Director in Capstone Partners’ Energy & Power Group, focusing on Energy Services, including oilfield, downstream, and power
gen products and services businesses. Ted brings over 15 years of experience in finance and investment banking within the energy sector, and throughout
his career has closed transactions totaling over $1 billion on both the buy-side and sell-side.

Previously, Ted spent several years at The Broe Group as a member of its Strategic Capital Group and Broe’s private investment division where he focused
on the acquisition of energy and natural resources assets. He joined Headwaters MB, now Capstone Partners, in 2005 and helped establish Capstones’
Energy and Natural Resources Group. In that capacity, Ted has obtained extensive deal experience across the energy sector, including transactions in the
upstream and downstream oil & gas sector, as well as the power generation and cleantech arenas.

CJHummel
Managing Director
cjhummel@capstonepartners.com | 303-748-3512

CJ Hummel is a Managing Director in Capstone Partners’ Energy & Power Group. He brings 15 years of experience in project finance, mezzanine finance and
private equity investing in the development and acquisition of energy infrastructure assets.

CJ has particular expertise in tax equity and project financing for various sectors in the energy industry including infrastructure, power generation (both
conventional and renewable), alternative fuels and downstream assets. His most recent transactions include the sale of Marubeni Sustainable Energy’s 70
megawatts of biomass and co-generation assets to Korea East-West Power Company, the convertible tax equity raise for the conversion of Mt. Poso
Cogeneration Company’s 49.5 megawatt coal-fired power generation plant to burn 100% biomass, the equity and debt formation for the acquisition and
refurbishment of Global Ampersand'’s two 12.5 megawatt biomass power generation facilities and the bond financing for the construction of a 4.7 megawatt
run-of-river hydroelectric facility for Bowersock Mills & Power Company.

Prior to joining Headwaters MB (now Capstone Partners) in 2007, CJ was a founding member of Galena Capital playing a key role investing over $100 million
in the acquisition and restructuring of four companies. Prior to Galena, he served a Senior Vice President for Alliant Energy Generation and Vice President
for El Paso Corporation’s EP Power Finance private equity arm.

Wolfgang Zahner
Vice President
wzahner@capstonepartners.com | 303-951-7119

Wolfgang brings a diverse background of leadership and industry experience in manufacturing, supply chain, finance, and military operations to his team. At
Capstone Partners, his M&A experiences include a variety of industries to include Aerospace & Defense, Manufacturing, Industrial Operations, Consumer,
and Insurance.

Prior to joining Capstone, Wolfgang was an associate at General Electric’'s Corporate Audit Staff with roles in the Oil & Gas, Transportation, and Power
businesses. He also served as an Explosive Ordnance Disposal Officer in the US Air Force as a Captain, with two deployments to Afghanistan and Kuwait in
support of Operation Enduring Freedom and Operation Iragi Freedom.
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Common Goals. Uncommon Results.

Disclosure

This report is a periodic compilation of certain economic and corporate information, as well as completed and announced merger and acquisition activity. Information contained in this report should not
be construed as a recommendation to sell or buy any security. Any reference to or omission of any reference to any company in this report should not be construed as a recommendation to buy, sell or
take any other action with respect to any security of any such company. We are not soliciting any action with respect to any security or company based on this report. The report is published solely for
the general information of clients and friends of Capstone Partners. It does not take into account the particular investment objectives, financial situation or needs of individual recipients. Certain

transactions, including those involving early-stage companies, give rise to substantial risk and are not suitable for all investors. This report is based upon information that we consider reliable, but we do
not represent that it is accurate or complete, and it should not be relied upon as such. Prediction of future events is inherently subject to both known and unknown risks and other factors that may cause
actual results to vary materially. We are under no obligation to update the information contained in this report. Opinions expressed are our present opinions only and are subject to change without
notice. Additional information is available upon request. The companies mentioned in this report may be clients of Capstone Partners. The decisions to include any company in this report is unrelated in
all respects to any service that Capstone Partners may provide to such company. This report may not be copied or reproduced in any form or redistributed without the prior written consent of Capstone
Partners. The information contained herein should not be construed as legal advice.
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At a Glance

Capstone Partners is one of the largest and most active independently-owned investment banking firms in the
United States. Over the past 20 years, thousands of business owners, investors, and creditors have trusted us to
help guide their strategic decisions and maximize financial outcomes at every stage of the corporate lifecycle.

MIDDLE FULL : SUPERIOR L TOP ESTABLISHED
MARKET SERVICE J CLIENT i RANKED BRAND s
FOCUS CAPABILITIES RESULTS PERFORMANCE REPUTATION

We were founded to serve the = We can deliver a full suite of We have earned a 96% We consistently rank in the The Capstone brand is well
needs of entrepreneurs, corporate finance solutions performance rating from our top 3 of firms in the U.S. for  established across the strategic
sponsors and family-owned entirely in-house, supported  clients, driven by an aggregate  deals under $250M and the  acquiror, private equity and Wall
businesses. 88% of our clients by 4 complementary and fully  valuation premium of 32% on top 10 firms globally for Street communities with over

are private companies. integrated services teams. our clients’ transactions. deals under $500M. 600 deals completed.

Dedication Resources Service Leadership Credibility

A DIFFERENT KIND OF FIRM. BUILT FOR THE MIDDLE MARKET.
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Thought Leadership

Our specialized industry groups are supported by an award-winning research team that helps us deliver
proprietary, sector-specific market intelligence to our clients. Having been featured in over 50 of the nation'’s
top media outlets, we are a trusted source for middle market insights and emerging industry trends.

Acquirer Activity Value Drivers
Our sector-specific database Our bankers offer unique
provides proprietary insight into HEIGHTENED CONSUMER DENPATigy. perspectives on value drivers
deal multiples and appetite. A ke D’ﬁfﬂéﬁfﬁfm through firsthand client results.
h

PE & Investor Activity

Our relationships with PE firms give
us an insiders view of sought-after
sectors and criteria.

Industry Trends

Our conversations with leading
players in the market helps us
identify emerging trends.

Financing Markets

Our debt team breaks down
volume, pricing and leverage
statistics of today’s credit market.

Competitive Dynamics

Our pulse on leading public
companies reveals insights into
key growth drivers and strategies.

Featured in:
2 2
Q"A FOl‘bes : REUTERS® CdNNI Bloomberg Lhoeﬂey WSJ MERGERS&ACQUISITIONS
CNBC Fool.
Optimal Positioning » Market Intelligence « Qualified Interest
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