Carroll County
Solar Considerations

Douglas Hinrichs ¢ Solar Program Manager
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Who is this Guy?

lllinois farm boy
Undergrad studies

+ Biology/Psychology
Graduate studies

+ Environmental Studies/Alternative Energy
International Society for Ecological Economics
Clean energy consultant

+ USDOE, USDOD, USEPA, utils, mans.
MEA Program Manager

+ Solar/Geothermal/Clean Energy Grants/Game
Changers
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Maryland Solar Goals & SREC Schedule

Calendar Solar RPS Solar RPS Goal Projected Projected
RPS Solar SRECs Capacity

Year Goals {nfl.l} Cﬂpﬂﬂity Energy Year Requirement Required Required
(Cumulative, in MW) Ll (MW)
0.000% . 0.01% 6,259

0.005% ] 0.025% 16,334
0.010% ] 0.05% 31,800
0.025% 0.10% 64,554

0.05% 0.25% 163,805

0.10% 0.35% 232,767

0.50% 337,512
0.25%

0.35% 0.70% 479,605
0.50% 0.95% 660,655
0.70%
0.95%
1.40%
1.75%
2.00%

1.40% 988,201

1.75% 1,253,781

2.00% 1,454,385

2.00% 1,476,201

1,498,344

1,520,819
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National Solar PV Market Status

Figure 2.1 U.5. PV Installations by Market Segment, Q1 2010:02 2013
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Maryland Solar Market Status (as of July)
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(0-19.99 kW)  (20-1,999.99 kW) 2,000 kW)

Maryland'’s total installed capacity of 145.5 MW of solar PV capacity accounts
for 12% of the RPS goal of 1,200 MW.

Data courtesy: GATS Renewable Generator Report.



https://gats.pjm-eis.com/gats2/PublicReports/RenewableGeneratorsRegisteredinGATS
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Maryland Projected Solar Market

m Cumulative
Utility-Scale
Solar (MW)

N Cumulative
Net-Metered
Solar (MW)
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Business Model 1: Net Metering

x “Single load” net metering

+ 1 meter measures both solar
and grid electricity for 1
customer, 1 load

+ Full electricity retail rate offsets

+ 2 MW cap

x “Aggregate” (load) net metering

+ 1 meter measures both solar and grid electricity for up to 20
loads, e.g. homes and buildings on one farm

+ Loads can be physically or virtually tied together
agricultural, non-profit and government entities
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Business Model 1: Net Metering

Your bi-directional meter will continue to be read once each month. The meter measures the energy generated by your solar system
and the energy consumed by you over a month's time, and will display the net difference. Over a year, your energy usage totals may
look something like the example below.

Relevant Period: August to July

Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7 Month 8 Month 9 Month10  Month 11 Month 12
(Aug) (Sept) (Oct) {Nov) (Dec) (Jan) (Feh) (Mar) (Apr) (May) (June) {July)
Generated  Generated  Generated Generated Generated Generated Generated Generated Generated Generated  Generated  Generated
550 kWh 520kWh 420 kWh 200 kWh 155 kWh 190kWh 185 kWh 215kWh 395kWh 410kWh 465 kWh 550kWh
Consumed  Consumed Consumed Consumed Consumed  Consumed Consumed Consumed Consumed Consumed Consumed  Consumed
500kWh 510kWh 500 kWh 400kWh 475kWh $15kWh 395kWh 405 kWh 420 kWh 405kWh H0kWh 525 kWh
Energy Energy Energy Energy Energy Energy Energy Energy Energy Energy Energy Energy
Charges= Charges= Charges= Charges= Charges= Charges= Charges= Charges= Charges= Charges= Charges= Charges=
-50kWh  -10kWh 80 kWh 200 kWh 320kWh 225 kWh 210kWh 190 kWh 25kWh -5kWh -55kWh  -25kWh

(energy (energy (energy (energy (energy (energy (energy (energy (energy (energy (energy (energy
usage usage usage usage usage usage usage usage usage usage usage usage
credit) credit) charge) charge) charge) charge) charge) charge) charge) credit) credit) credit)

This customer's annual energy bill will be tallied as follows=(50) + (10) + 80 +200 +320 + 225+ 210 + 190 + 25+ (5) + (55) + (25) x
Domestic Energy Rate per kWh

x 2 MW cap for PV system
x PV energy offsets grid power, at full retail electricity rates
»x In some months, a PV generator may produce more electricity than
building can use, creating “net excess generation” (NEG)
atl n for NEG remalmng in a customer’s account after a 12

& ‘*'.ﬁ" = '-»-”
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Business Model 1: Net Metering

» Salisbury
x 1.2 MW

x Meets 90% of
Perdue HQ load
SOLAR POWER

x Ideal SIZIng \ Energy Project

7)) Weshingon Gen STAN
OrmEE PTAR
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Business Model 1: Net Metering

In My Backyard «

™ NREL ' — ' f X m Click on the site where you want to use
ST & o o = -/ B PVWATTS to calculate the electrical energy
——— : 7Sy /. R W produced. Choose the site nearest to your
: : S g 5 : . r a s location that has similar topography. If near a
; § p / state border, you may wish to review site
& 2 Z 55 s locations in the adjacent state.

akw | 10kw | SOkw [100kw

Find

System Inputs.

Modify the inputs below to run the
simulation

Deratng: 077

SN ety | <M [ Pl Maryland

Tk angle (°):
Azemuth ange (°):
Data year:

Electric Rate
(s/kwh):

B 5000m /16404 &

W 2000 m /6562 ft
1,000 m /3281 ft
“om/ 160k
200m /656 R

W Sea Level
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Business Model 2: Wholesale

» Two high-profile utility-scale solar installations
+ Mount St. Mary’'s 16 MW
+ Hagerstown 29 MW

+ Different business model than net metered PV

+ Sells into market at wholesale rates (~2/3" of retail)

+ Interconnects at transmission (PJM) level
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Land Requirements

iiNREL

HATIONAL RENEWABLE ENERGY LABORATORY

ABOUTNREL | ENERGY ANALYSIS | SCIENCE & TECHNOLOGY | TECHNOLOGY TRANSFER | APPLYING TECHNOLOGIES | |

Energy Analysis

Power Technhologies Energy Data Book

4 Data Book Home

PV Area Calculator

Table of Contents This calculator uses assumptions about land area requirements for photovoltaic

Browse by Technology systems to estimates total land area requirements for a system of a given size after
cul subtracting the portion of PV that may be placed on rooftops of buildings.

Calculators

Renewable Energy Conversion Capadity 1000 (kw)

Photovoltaic Land Area
Area per kW o4 (acres)
Wind Power Land Area ’
Energy Growth Estimator Rooftop density o (Fraction of PV panels that are
placed on rooftops)
Archives Land density g (Fraction of surface that can be

Contact Us covered by PV panels)

Result: 1,000 kW of photovoltaics is estimated to require 6.4 acres.

This calculation assumes a generating capacity of 1,000 kW, where each kW
requires an average of 0.004 acres per kW, and that the first 20% of this capacity
is placed on rooftops, and further that the remaining capacity is placed on land
where the photovoltaic panels can cover 50% of the land area.
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Land Requirements

» Rule of thumb: b-7 acres for 1 MW of solar PV
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Responsible Solar Sltlhg/Ag

» Diversified revenue streams

x If arrays are raised or
separated, could allow for:

»x Cover crops
Grain?

2 4
» Community supported ag?
P 4

Poultry?



http://energy.blog.state.ma.us/.a/6a0133ec786504970b01539074b2c9970b-pi
http://www.abakus-solar.us/wp-content/uploads/2012/11/Pic-5.jpg
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Responsible Solar Siting/Ag

» Innovative grounds
maintenance
» Reduced grass mowing costs
x Potential sheep revenues
x Lambs
x  Wool
x Milk/cheese



http://www.abakus-solar.us/wp-content/uploads/2012/11/Pic-2.jpg
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Responsible Solar Siting/Ag

» Reversion to agricultural
land use

» Ballasted ground mounts
» Ground screw mounts




X

Parking lots

* 1,000+
acres

»x New grants
Brownfields

Wastewater
treatment
plants

Abandoned

i.~"i 8 - | ‘ 7.
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Responsible Solar Siting/”Less Productive” Land

S

m Allegany

m Anne Arundel

® Baltimore City

W Baltimore Co

M Calvert

H Caraline

m Carroll

m Cecil

m Charles

® Dorchester

M Frederick

™ Harford

B Howard

m Kent
Montgomery

m Prince G

= Queen Anne's

Somerset
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Cost Overview (National, State)

Figure 2.30 Average Installed Price by Market Segment, QZ 2011-02 2013 Figure 2.31 Installed PV Pricing by State, Q1 201302 2013
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Property Taxes

CHAPTER 574

(Senate Bill 621)

AN ACT concerning

Sales and Use and Property Tax - Exemptions - Solar Energy Equipment and
Property

FOR the purpose of altering the definition of “solar energy equipment” for purposes of
an exemption under the sales and use tax for certain §
solar energy equipment; altering the definition of
purposes of a property tax exemption for certain sol
generally relating to certain tax exemptions for certan 7-242.

Article - Tax - Property

(a)  Inthis section, “solar energy property” means equipment that is installed
to use solar energy to generate electricity o be used in a structurel OR SUPPLIED TO
THE ELECTRIC GRID, or provide hot water for use in a structure.

(h)  Except as provided in § 8-240 of this article, solar energy property is not
subject to real property tax.

SECTION 2. AND BE IT FURTHER ENACTED, That this Act shall take effect
July 1, 2009.

~ Approved by the Governor, May 19, 2009.
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Financing with PPAs

» Power Purchase Agreements (PPAs)

+ Allows local governments (which don’t pay taxes) to partner
with solar developers to take advantage of Federal tax
credits, reduce risk, etc.

No upfront capital cost to local government

No system performance risk or operating risk for local
government

+ Developer can take advantage of Federal ITC (30%) and
MACRS (20%)

a;_redictble energy pricing for 20+ years
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Driving Down Soft Costs

Soft Costs for Residential PV in Germany Wi

zunshot

Are ~$2.7/\W Lower Than in the U.S. o

BERKELEY LAB

Total soft costs for residential PV in Germany, including margin, are just
19% of the implied soft costs for U.S. residential PV ($0.62/W vs. $3.34/W)

7.00 -
$6.19 ——__ | LBNLTTS: Residential systems of any size,
excluding 3rd party owned systems

6.00

Implied soft-Bo3 + profit
~— (residual of TTS system prices and hardware costs) B -oft 305 + pI’Dﬁt

M pther hardware

3.00
> W inverter

MREL cost modeling
H2 2011 H module

—  GTM/SEIA*

UsA 2011 Germany 2011

* Note: US module and inverter prices are based on average factory gate prices for Q4 2010-03 2011 as reported
by GTM/SEIA with an adder of 10% to account for supply chain costs. Inverter efficiency assumed to be 85%.
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Costs

Solar PV installers input

Driving Down Soft

For Electrical permits, a Diamond symbol (#) Indicates permits are only needed If new wiring Is required.
Talbot County (®) does not require a Plumbing permit for Solar Water Heating, but does require a Zoning Certificate

Baltimore County (W) requires a Building Permit for PV projects over 10 kW

Solar Photovoltaic

Solar Water Heating

El Building

Electrical

Plumbing

all project data into PSC

COAP, which then
customizes the data for
multiple purposes

Interconnect
CPCN

Counties

MEA Comprehensive
Online

Application
Portal

NN

State Grants,
PTC, Historic
Review

Building
Electric
Permits

N

NN |\||E|

Utilities

]

Planning,
T&D

Assessment
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Incentives and Revenue Streams

x Incentives
+ Federal Investment Tax Credit (30%)

Federal MACRS (advanced depreciation)

MEA Clean Energy Grant of $30/kW (cap of 200 kW)

MEA Clean Energy Production Tax Credit of 0.85 cents/kWh

County? Utility?

x (Check http://www.dsireusa.org/incentives/index.cfm?state=md)

» Revenue Streams

+ Sale of solar energy (electricity)
% Full retail offset (net metered) or wholesale



http://www.dsireusa.org/incentives/index.cfm?state=md
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Incentives and Revenue Streams
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Solar Cost and Cashflow Calculator

Electri Annual Annual Cash Flow ITotaI Investment | $300.000
© Rate Electricity 3 = . P
with Generation ystem Revenues ystem Costs

Escala (kWh) Electricity SACP SRECS MEA MEA Federal Federal O&M, Inverter Land ? Total Federal State Taz Total Cumulativ
tor Revenue | Schedule Revenue Clean FProduction | ITC Cash MACRS Asszet Magr,| Reserve, Lease Annual Taz Paid FPaid Annual e Cash
s Energy Taz Credit Benefit Depreciation | Insurance | Soft Costs| Ezpense |Cash Flow Cash Flow | Flow [Fost
$0.0350 A $12.540 faicy o s F15,040 $13.500 1122 $30,000 FI6.146 [$2.400] [$1.200] 0 $165.949 [$13.791) [$1.363]) $150.795 $150. 7395
$0.0960 AT #12 602 PR K 2 15,761 #1116 26,852 [$2472) , 0 $53.059 [$9.033) [$1.358) $42, 669 $193.463
$0.0963 Ardast 12 664 SRR SR $laraz 11 1611 [§2.548) , $0 $40.212 $8.313) [$1.245) $30.654 $224.118
$0.0979 ARt Fl2727 ST AR $12E63 #1105 #1371 [$2623) . $0 $35.384 [$8.282) [$1.241) $25.861 $249.979
$0.0983 LSRR #12,790 S 37,763 1,100 #1371 [£2,701) , 0 $29,322 [$6.213) [$916) $22.193 $272172
$0.0995 LR ART 12,863 S T4 1426 [$2.782) , $0 18221 [$5.808) [$913) $11.500 $283.672
$0.1002 LR F2917 i e $5.764 . , 0 $14.766 ($5.115) [$804) $8.846 $292.518
01013 Lo AEE $12,981 f Ky 5,735 | , 0 $14.715 [$5.09%) [$801) $3.816 $301.334
$0.1023 AR F12.045 S F2.804 ] , $0 $12.710 [$4.413) [($694) $7.603 $308.937
$0.1039 L AT $13.010 o s $3.785 A , 0 $12,664 [$4.397) [$631) $7.576 $316.513
$0,1043 LER ST $13,175 5 Ky $1,883 , , 0 $10,683 [$3.721) [$585] $6.377 $322,890
$0.1060 il F13.240 ! S $1874 s , $0 $10.642 [$3.707) ($583] $6.352 $329.242
$0.1070 LS $13.305 ! e $1.864 § , 0 10,538 [$3.692) [$580) $6.326 $335.568
$0.1081 LERANT $13,371 5 K 2 $1,855 ) , 0 $10,552 [$3.676) [$578) $6.299 $341.867
$0.1092 LLard Fla438 ! SR $1846 ] , $0 $10.503 [$3.659]) [$575] $6.270 $348.137
F0.1103 LA $13.504 " SR $1.837 X , 0 $10,452 [$3.641) [$572) $6.239 $354.376
$0.1114 AR $13571 5 Ky $1,827 , , 0 $10,397 [$3.621) [$569] $6.207 $360,583
$0.1125 AREAE Fl2E3E ! S 1318 } , $0 $10.340 [$3.601) [$5EE) $6.173 $366.756
$0.1136 LW EL $13.706 ! o s $1.809 | , 0 $10,279 [$3.580) [$563) $6.137 $372.892
$0.1148 5 $13,773 5 K 2 $1,800 ¥ , 0 310,215 [$3.558) [$559] $6.099 $378.991
F$0.1153 SELS Flag4z ! S #1791 : , $0 $10.143 [$3.534] [$555] $6.053 $385.049
301171 $13.910 ! o s $1.782 5 , 0 10,078 [$3.510) [$552) $6.017 $391.066
$0.1182 2 12,979 5 K 2 $1,773 ! , 0 410,004 [$3.484) [$547) $5.973 $397,039
F0.1194 T F4.042 ! S $1.784 3 , $0 $9.926 [$3.457) ($543) $5.926 $402.965
$0.1208 B EAEALE ! SR $1.756 X , 0 $9.845 [$3.428) [$539] $5.878 $408.843
01213 i £14,188 5 ST $1,747 i 0 $9.760 [$3.39%8) [$534] $5.827 $414,671

Wariables are noked with blue test and highlighted

Costs do notinclude cost of capital.

SREC prices are only estimates.

Model does nat include cast For decommissioning at end of life

Federal Tatis paid on Electricity, SREC, State Grantsiincentives, State Tax is paid on Electricity, SREC

FAis enfire spreadsAess i5 for o8 aticnal purposes oalg. AMEAR canncd e Aeld responsibile for anf A5Sumplions, ¢afeufafions, of Esiimates.
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Helpful Documents and Websites

x Homeowners Guide to Financing a Grid-Connected Solar
Electric System

Solar Powering Your Community: A Guide for Local
Governments

x Net Metering and Aggregate Net Metering

x 2012 Report on the Status of Net Metering in the State of
Maryland

Power Purchase Agreement Checklist for State and Local
Governments

Tracking the Sun: An Historical Summary of the Installed Price
. of Photovoltaics in the United States from 1998 to 2012
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http://www1.eere.energy.gov/solar/pdfs/48969.pdf?pub=104&issue=&utm_source=Local+Government+Matters&utm_medium=email&utm_campaign=
http://www1.eere.energy.gov/solar/pdfs/48969.pdf?pub=104&issue=&utm_source=Local+Government+Matters&utm_medium=email&utm_campaign=
http://www1.eere.energy.gov/solar/pdfs/48969.pdf?pub=104&issue=&utm_source=Local+Government+Matters&utm_medium=email&utm_campaign=
http://www1.eere.energy.gov/solar/pdfs/48969.pdf?pub=104&issue=&utm_source=Local+Government+Matters&utm_medium=email&utm_campaign=
http://www1.eere.energy.gov/solar/pdfs/48969.pdf?pub=104&issue=&utm_source=Local+Government+Matters&utm_medium=email&utm_campaign=
http://www4.eere.energy.gov/solar/sunshot/resource_center/sites/default/files/solar-powering-your-community-guide-for-local-governments.pdf
http://www4.eere.energy.gov/solar/sunshot/resource_center/sites/default/files/solar-powering-your-community-guide-for-local-governments.pdf
http://www4.eere.energy.gov/solar/sunshot/resource_center/sites/default/files/solar-powering-your-community-guide-for-local-governments.pdf
http://dsireusa.org/incentives/incentive.cfm?Incentive_Code=MD03R
http://dsireusa.org/incentives/incentive.cfm?Incentive_Code=MD03R
http://webapp.psc.state.md.us/Intranet/Reports/2012 MD PSC Report on the Status of Net Energy Metering.pdf
http://webapp.psc.state.md.us/Intranet/Reports/2012 MD PSC Report on the Status of Net Energy Metering.pdf
http://webapp.psc.state.md.us/Intranet/Reports/2012 MD PSC Report on the Status of Net Energy Metering.pdf
http://www.nrel.gov/docs/fy10osti/46668.pdf
http://www.nrel.gov/docs/fy10osti/46668.pdf
http://www.nrel.gov/docs/fy10osti/46668.pdf
http://emp.lbl.gov/sites/all/files/lbnl-6350e_0.pdf
http://emp.lbl.gov/sites/all/files/lbnl-6350e_0.pdf
http://emp.lbl.gov/sites/all/files/lbnl-6350e_0.pdf
http://emp.lbl.gov/sites/all/files/lbnl-6350e_0.pdf
http://emp.lbl.gov/sites/all/files/lbnl-6350e_0.pdf
http://emp.lbl.gov/sites/all/files/lbnl-6350e_0.pdf

