Wihich Solar Costs Less?

A surprising comparison of utility-scale,
community, and rooftop solar
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Fact: Uilies
Mirsrepresent the
Cost of Solar to
Serve Their Interests

Learn why they do, in their own words: https://twitter.com/johnffarrell/status/1702722441372434771



https://twitter.com/johnffarrell/status/1702722441372434771

Fact: Sollar Costs ara
Similar Whether it’s on
Rooftops, Community
Arrays, or Utility-Scale
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BENEFITS OF LOGAL SOLAR -
FOR THE CLEAN ENERGY bb
TRANSITI 0 N Delivering better

electricity reliability
through dispersed

Opening the clean energy generation, and with

economy to all — ensuring the battery storage
freedom to participate in integration that can
generating clean power and keep electricity on
saving money, with access even if power lines
for households living on low go down.
incomes.

The least-cost path to
a carbon-free future,
with power prices
comparable to utility-
scale solar and
providing better overall
value.

alyat

Up to 30x more jobs

than utility-scale solar, with jobs and
the economic benefits more widely
dispersed throughout the state.




Actual Solar Costs & Benefits

Cost of Solar by Type

Community Utility Scale Rooftop
Cost ranges
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Actual Solar Costs & Benefits

Cost of Solar by Type

Utility Scale Utiliity Scale
[Low Cost Model] [High Cost Model]

Power costs and
utility earnings

Community

B Delivery costs

Rooftop

When we properly
account for:

1) Power production
(including utility
earnings)

2) Delivery, and
3) Grid savings

The cost of electricity
from solar projects of all
sizes are very similar

Grid savings

from local II'SR
solar
R




Actual Solar Costs & Benefits

Cost of Solar by Type

;

Minnesota’s “value of
solar” recognizes that
local solar reduces
transmission and
distribution capacity

: costs, worth 2.4¢ per
$ kilowatt-hour

Xcel Energy value of solar
calculation, 2023

B Delivery costs
Power costs

Grid savings

Utility Scale
[Low Cost Model]

Utiliity Scale
[High Cost Model]

Community

Rooftop from local
solar
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Actual Solar Costs & Benefits

While costs can vary by location, regulatory
and state policy environment, grid
congestion, etc, the truth is that local solar Type
Is often as cost-effective as large-scale

solar, when accounting for utility earnings Avoided transmission

and distribution
costs

Utility Scale Utiliity Scale Community Rooftop
[Low Cost Model] [High Cost Model]
Grid savings
Power costsand [ Delivery costs from local [LISR

utility earnings solar
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Actual Solar Costs & Benefits

With one utility-scale solar project in

Minnesota, costs (before tax credits) are
basically the same as local solar

Avoided transmission
and distribution

/ costs

Xcel Energy’s Sherco Solar project in /

Minnesota, without tax credits®
>

*Source: Xcel's plans in

Becker would create one

of largest solar plants in
country (StarTribune,

5/8/23). https://

www.startribune.com/
xcels-plans-in-becker-
would-create-one-of-
largest-solar-plants-in-

country/600273233/
Utility Scale Utiliity Scale Community Rooftop
[Low Cost Model] [High Cost Model]
Grid savings
Power costs and [ Delivery costs from local ILSR

utility earnings solar
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Actual Solar Costs & Benefits

With several utility-scale solar projects in

Wisconsin, costs (before tax credits) are
basically the same as local solar

Avoided transmission

and distribution
Madison Gas and Electric’s Badger Hollow | | / costs

and Il solar projects (before tax credits)* L —
=

*Source: Response of
Madison Gas and Electric
Company to Vote Solar and
Sierra Club Data Request
No. 1-VS/SC-12 (7/17/23)

Utility Scale Utiliity Scale Community Rooftop
[Low Cost Model] [High Cost Model]
Grid savings
Power costsand [ Delivery costs from local [LISR

utility earnings solar
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BENEFITS OF LOCAL SOLAR 5
FOR THE CLEAN ENERGY bb
TRANSITI 0 N Delivering better

electricity reliability
through dispersed

Opening the clean energy generation, and with

economy to all — ensuring the battery storage
freedom to participate in integration that can
generating clean power and keep electricity on
saving money, with access even if power lines
for households living on low go down.
incomes.

The least-cost path to
a carbon-free future,
with power prices
comparable to utility-
scale solar and
providing better overall
value.

alyat

Up to 30x more jobs

than utility-scale solar, with jobs and
the economic benefits more widely
dispersed throughout the state.




How Much Does
Utility-Owned
Solar Cost?




What Utilities Say

Costs to produce
electricity

+

== Electric bills

TTTTTTTTTTTT
Local Self-Reliance



What Utilities Say
Cc

+ o

= Ele
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Utilities Don’t Account for Delivery Costs

Federal Energy Regulatory Commission-regulated utility spending
cents per kilowatt-hour ($2016)
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Source: Energy Information Administration, https://www.eia.gov/todayinenergy/detail.php?id=32812  1~stzute Fo R

Local Self-Reliance



https://www.eia.gov/todayinenergy/detail.php?id=32812

Utilities Don’t Account for Earnings

° ... Xcel Energy Inc

Xcel Energy Inc

69.10

Price (XEL) 21 Dividends Draw trendlines Zoom on

E= SharehOIder leldendS INSTITUTE FOR




Actual Electricity Costs

Costs to produce and
deliver electricity

=+ Utility earnings

== Electric bills
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BENEFITS OF LOGAL SOLAR -
FOR THE CLEAN ENERGY bb
TRANSITI 0 N Delivering better

electricity reliability
through dispersed

Opening the clean energy generation, and with

economy to all — ensuring the battery storage
freedom to participate in integration that can
generating clean power and keep electricity on
saving money, with access even if power lines
for households living on low go down.
incomes.

The least-cost path to
a carbon-free future,
with power prices
comparable to utility-
scale solar and
providing better overall
value.

alyat

Up to 30x more jobs

than utility-scale solar, with jobs and
the economic benefits more widely
dispersed throughout the state.




Expert
Edition

Scroll on to see how shareholder earnings get added to utility bills,
but are often left out of utility solar price quotes




Actual Electricity Costs

Costs to produce and
deliver electricity

+ Utility earnings = X Rate of return
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What 1S GEC e EEE

Figure 9-3:
The Rate Base

Total Plant In Service At Original Cost
- Accumulated Provision for Depreciation
= Net Plant in Service
+ Working Capital Allowances
- Accumulated Deferred Taxes
+/-Other Adjustments Approved by the Commission

= Rate Base

ILSR

Source: Electricity Regulation In the US: A Guide (Regulatory Assistance Project) i s i iok




What 1S GEC e EEE

Figure 9-3:
The Rate Base

Total Plant In Service At Original Cost
- Accumulated Provision for Depreciation

= Net Plant in Service

We’'ll ignore these for now,
as our example is simplified for understanding

= Rate Base

IL5R
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Utilities Earnings From the Ratebase

Value today of

Original cost utility’s equity Utility’s rate of This year’s
($ millions) investment return* earnings
(depreciated value)
$500 X 9% $45
$2200 X 9% = $198
$1300 X 9% = $117
Ratebase Rate of return $360 Million

DN

“The rate of return, approved by the Public Utilities Commission, is a mixed of the cost of utility capital and debt II.S

(including the cost of taxes on equity and the tax benefits of debt). 9% is the low end of the average nationally,

with rates of return ranging from 9 to 11%

cal Self-Re
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Actual Electricity Costs

Example:

Costs to produceand .
deliver electricity

= Utility earnings $360 million

== Electric bills $5.36 billion
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Utility Scale Solar Costs

850 MW of solar
produces ~1.34 billion
kilowatt-hours per year

= 36.6 billion kilowatt-
With delivery costs included hours over 30 years*

With costs weighted
based on the year of
production

With delivery costs included

*with standard output degradation of 0.5% per year and 5% losses due to voltage step up and step down o] self-Reliam .

Local Self-Reliance




Modeling Utility Scale Solar Costs

« 850 MW of solar
30 year useful life (for depreciation)
With tax equity return: 6.67%

- With tax debt return: 1.88% Utility Earnings from a Utility Scale Solar Project
« Debt/equity ratio: 50% (30-year project life)
 Project capital cost Year 0 1 2 3 4 5
° LOW'COSt model: $595 mllllon* With tax equity return A $19.8 $19.2 $18.5 $17.9 $17.2 $16.5
. High-COSt model: $1 190 million* With tax debt return A $5.6 $5.4 $5.2 $5.0 $4.8 $4.7
Depr $19.8

Low-cost model

Operations ana

maintenance ($millions) $6.0 $6.0 $6.0 $6.0 $6.0 $6.0
Total cost ($millions) $51.2 $50.4 $49.5 $48.7 $47.8 $47.0
Year 0 1 2 3 4 5
With tax equity return A $39.7 $38.4 $37.0 $35.7 $34.4 $33.1
Hi g h-cost model With tax debt return T g2 $10.8 $104 $10.1 $9.7 $9.3
Deprt $39.7

Operations and
maintenance ($millions) $11.9 $11.9 $11.9 $11.9 $11.9 $11.9

The utility earns money EVERY

Total cost ($millions) $102.4 $100.7 $99.0 $97.4 $95.7 $94.0

YEAR on the remaining value of
the solar power plant

*Installed cost per Watt range from Lazard v16: https://www.lazard.com/media/typdgxmm/lazards-lcoeplus-april-2023.pdf. Range includes II,SR
the $1.00/Watt price from Berkeley Lab’s “Utility-Scale Solar, 2022 Edition” https://emp.lbl.gov/utility-scale-solar. This does not include land =  =~=—%
leases, insurance, transmission or substation upgrades or anything else required to deliver electricity to customers. Local Self-Reliance


https://www.lazard.com/media/typdgxmm/lazards-lcoeplus-april-2023.pdf

Modeling Utility Scale Solar Costs

850 MW of solar
30 year useful life (for depreciation)
With tax equity return: 6.67%
With tax debt return: 1.88%
Debt/equity ratio: 50%
Project capital cost

- Low-cost model: $595*

IYear

With tax equity return
\With tay daht ratiirn

fralriendrnice (DIinoris)

Total cost ($millions)

Year

With tax equity return
\Alith tay Aaht ratiirn

maintenance ($miions)

Total cost ($millions)

0

$19.8
QR R

vo.u

$51.2

$39.7

¢11 9

$11.9

$102.4

1
$19.2
$5.4

$19.8

$6.0

$50.4

$38.4
$10.8

$39.7

$11.9

$100.7

2
$18.5
$5.2

$19.8

$6.0

$49.5

$37.0
$10.4

$39.7

$11.9

$99.0

3
$17.9
$5.0

$19.8

$6.0

$48.7

$35.7
$10.1

$39.7

$11.9

$97.4

4
$17.2
$4.8

$19.8

$6.0

$47.8

$34.4
$9.7

$39.7

$11.9

$95.7

5
$16.5
$4.7

$19.8

$6.0

$47.0

$33.1
$9.3

$39.7

$11.9

$94.0
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Utility Scale Solar Earnings + Delivery Costs

850 MW of solar
produces ~1.34 billion
kilowatt-hours per year

= 36.6 billion kilowatt-
With delivery costs included hours over 30 years*

With costs weighted
based on the year of
production

With delivery costs included

*with standard output degradation of 0.5% per year and 5% losses due to voltage step up and step down Local Self-Reliomes




Actual Solar Costs & Benefits

Thus, when accounting for all relevant
costs, solar of all sizes has a comparable @ |ar by Type
cost

Community Utility Scale Rooftop
Cost ranges
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