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bjectives

* To understand what energy
storage is, and how it works
with solar PV

* To understand the major
benefits of solar+storage for
LMI communities

 To understand the
economics of solar+storage
behind the meter




-

Solar+storage: a marriage of two clean energy technologies, solar PV and battery
storage, capable of providing unique benefits that cannot be achieved by the use
of either solar or storage alone.

FIGURE 1: Islanded Resilient Power System
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r+Storage for LMI Communities?

1. Extreme weather and associated grid outages disproportionately
harm LMI communities

* Extreme weather and associated electric grid
outages are becoming more frequent and
more severe

e LMI communities may lack resources —income,
savings, insurance, transportation,
communication channels & information —
making them less resilient after severe weather

Center for American Progress
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* The elderly and disabled are particularly
vulnerable to grid outages. Often, they rely on
elevators, refrigerators (for medicine),
electronic medical devices, and electronic
communications devices — all of which need
electricity to function

One Storm Shy of Despair

A Climate-Smart Plan for the Administration
to Help Low-Income Communities

* Itis frequently safer for people to shelter in e
place, than to be evacuated to shelters




2. Energy Costs Disproportionately Burden

LMI Communities

LMI customers, on average, pay a
larger portion of their income for
energy

Solar PV can provide energy cost
savings, but adding battery storage
can in some cases provide greater
savings than solar alone, resulting in
a shorter payback period

The largest opportunity for cost
savings from adding storage at
present is in demand charge
management at commercial facilities

torage for LM|I Communities?

Lifting the High Energy Burden

in America’s Largest Cities:
How Energy Efficiency Can Improve Low
Income and Underserved Communities

Anel Drehobl and Lawen Foss
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Facilities

Commercial facilities includes:

Multifamily affordable housing
Municipal facilities

Schools

Churches

Critical facilities (shelters,
medical, fire/police/ambulance,
supermarkets, fueling stations,
communications, transportation,
water treatment)

For commercial customers, 30% - 70%
of their monthly electric bill may be
demand charges

emand Charge Management

SDG1 Annual Electric Bill

EMERGY
Usage Cost Total cost ()
(kWh) (5 kWh)
M Summer 13,085 0.11447 1,497 B2
Wintar 7,827 0.10565 B26.97
Paak Summer 15,259 0.10563 1,612.59
Wintar 5,189 0.09132 3,213.44
Part-Peak  Summer 26,959 0.07920 2,135.17
Wintar 46,412 0.07 160 2,337 .42
>
DEMAND
Ay peak Cost Total cost ($)
(kW) (5 W)
M Summer a3 22.55 1,958.54
Wintar an 22.55 5,195.52
Paak Summer a3 19.19 1,517.73
Wintar 24 é.B6 1,279.49
Part-Peak  Summer an 0.00 0.00
Winter ao 0.00 0.00
ToTAL 51195130 |ua
FIXED
Total cost ($)
Matar charga 1,397.26
TOTAL $1,997.28 =

TOTAL AMMUAL BILL $25971L01




ge Manages Demand Charges

Peak reduced from 100
kW to 65kW = 35 kW
reduction

60— Managed Demand Threshold

Savings depend on cost
of demand

Managed Demand Profile

lam 3am S5am 7am 9am 1lam 1pm 3pm 5pm 7pm 9pm 11pm

Demand charges @ $S10/kW = $4,200 annual savings
Demand charges @ $20/kW = $8,400 annual savings

Generally, commercial customers paying $15/kW or more in demand
charges may be able to install batteries economically for demand
charge management (without subsidies). Resilience should be free.



zconomic Case Study:
fassan Apartments, Hyde Park, MA

* Boston Housing Authority
affordable senior housing facility

* 100 apartments

* Electric heating

e Common areas include kitchen,
four laundry facilities, common
room, 2 elevators

* ~60 kVA diesel generator for System modeled:
backup power e Solar: 150 kW DC (cost:

* Analysis of solar vs $375,000)
solar+storage system for DCM e Storage: 30 kW/45 kWh L/I
and resiliency battery (cost: $88,604)

* Total capital cost: $463,604
Analysis by Geli zj\e‘& 8
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Electric heat =
high winter

peak loads
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y Bill (1 year)

y — not individual apartment loads

i
Baseline utility bill
Usage, kWh Cost, 5/kWh Total Cost, 5

Peak Summer 72,196 50.0925 56,678

Winter 489,413 50.0925 545,271
Part-peak Summer - 50.0000 50

Winter - 50.0000 50
Off-peak Summer 176,967 50.00925 516,369

Winter 773,548 50.0025 571,553
TOTAL, fyr 1,512,124 $139,871 -

Energy
Avg Peak, kW Cost, 5/kW TotalXost, 5

Max Summer 153 529.80 518,221

Winter 352 521.35 560,096
Peak Summer 0 50.00 50

Winter 0 0.00 S0
Part-Peak Summer 0 50.00 50

Winter 0 50.00 S0
TOTAL, fyr 578,317

Demand

Meter Charge, 5/yr 52,000
TOTAL, S/yr $220,188
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)artments Payback Comparison

Year 1 savings
Energy Deman Estimated
Size Capital cost | Federal ITC | Depreciation | Net cost | charge charg payback
Solar system | 150 kw PV $375,000 $112,500 $144,713 | $117,787 | $18,204 | $5,Y74 | 5.7 years
Energy
Storage 30 kW /45 kwh
system battery S88,604 526,581 534,192 527,831 S0 57,845 4.4 years
150 kW PV + 30
Combined kw/45 kwh
system battery $463,604 | $139,081 $178,905 | $145,618 | $18,204 | $13,019\ 5.3 years
Storage payback = 4.4 years
Solar+Storage payback = 5.3 years
Solar alone payback = 5.7 years
] . L4 ’ [ .
What the analysis includes: What it doesn’t include:
 Federal ITC applied to solar+storage * State solar incentives
installed costs (scheduled to phase out) (and proposed storage adders)
* Federal accelerated depreciation * Income from Alternative Energy Certificates

e Other market programs (demand response)



Three City Analysis:
conomic Impact of Adding Storage

Chicage Project Summary

. . P00 EW sclar + T00LEWY P00 solar + 00K
R 200-E¥Y aclos: ocly SO_kWh lithium.ion bastery | 150-kWh lithium_ion battery
Initial Cost* $493,000 $606,000 £832,000
Poyback Period 20+ years 11.8 ywoars 6.2 years

" lnital profed coxts refer fo peor e nef projec ssperom ober Federal o credi end oy sdditons] ex oredr hove beor applied

@

Washington, D.C. Project Summary What makes the
. ; 360-W solar + 1000UWY difference?
LW solar :
system Size 360 kW solar-onlky 50k Wh lithium.ion batiery ff
Initial Cost 728,000 5001, 000 c .
[ ]
Payback Period 3.5 years 35 years o R

* Demand charge

rates
Mew York City Project Summary

State incentives

_ JOEW solar + J0CEWYS
kN -
System Size JO-kW solar-cnky &0kWh lead-acid batsery . Regulatory
Initial Cost $58,000 $128,000 requirements
Poyback Period 4.3 years 14.2 yeors

)




Identifying Potential Markets
for Behind-the-Meter Battery
Energy Storage: A Survey of
U.S. Demand Charges

Based on a survey of more than 10,000
utility tariffs

Applies to approximately 70% of
commercial buildings in the United
States

Result: Nearly 5 million commercial
customers may be paying more than
$15/kW in demand charges

‘Survey of Demand Charge Rates

SINREL
o\ e e
- f' ¥ ﬁ"w"nl‘\' " .
F.‘ ‘\‘ .
|dentifying Potential Markets hatiery stoeage sysems. Nosably, # i estinmend (e these
for Behind-the-Meter Battery £ Bty NG cosmon sl usseccs IO ey

Ststes who cas sulscsibe 1o rel clecenicily wiffs e
Energy Storage: A Su(vey Of US Tuve desrand dumpes in excens of $15 per kilowser W),
D Ch oves A gusener of the 18 million commendisd customers in
emand Charges 1okl i the Utited Seiges ' Whik e cconoasic vishiliey of

inealing ludieny sy Monge suot be deteniosed oo &
SUMMARY Coe-by-<ioe busin, ligh densead durpes see oflen cied &4
& criscald factor in Iniery projoct ecomoenics.” Incresing
This paper prescats the S pabiicly avialible e of dessand claeges i aility LTy sead saticipsand
3 survey of the itade of dossand cluegges  fatiee declines in osige onex oty sho serve 10 wndock

for commernisl ctomers scrow the Usited Stues—a key sdddiond nsedes and sresgrien cilag ones
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Darker areas on map = more customers paying high demand charges

Figure 1. Number of commercial electricity customers who can subscribe to tariffs with demand charges in excess of $15/kW.
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Resources

See www.resilient-power.org for reports, newsletters, webinar
recordings and other solar+storage resources

RESILIENCE FOR FREE Solar+Storage for

T efer s Mersiis Gl il elimetly Mok Low- and Moderate-Income
Communities

A Guide for States and Municipalities

T kP, oo Energy St Alfence

ENERGY STORAGE AND

ELECTRICITY MARKETS

Ram U | The vakue of storage fo the power system and the importance
ot RESILIENT e s

Resilient Power Finance

Bundle Project Loans through a
Warehouse Facility to Achieve Scale
Solar+Storage 101: An Introductory Guide
to Resilient Power Systems

& "\\

- B RESILIENT RESILIENTPOWER g B
Qemtncrr-.: SILIENTPOWER el e
09-0000000 00-9000000

ﬁ YTk O

LI



http://www.resilient-power.org/

r attending our webinar

Todd Olinsky-Paul Nate Hausman
Project Director, CESA Project Director, CESA
todd@cleanegroup.org nate@cleanegroup.org

Webinar instructors will be available for one-on-one consultations with Challenge
participants through virtual office hours. To schedule a consultation,
contact Diana Chace at diana@cleanegroup.org

Slides and recordings from this webinar series are available on CESA’s website at:
www.cesa.org/projects/sustainable-solar/solar-in-your-community-challenge-webinar-series

(O) CleanEnergy

States Alliance

WWW.CeSA.org
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