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Renewables Share of U.S. Energy
Consumption
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Renewables Share of Indiana
Energy Consumption
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2012 U.S. Electricity Generation
by Energy Source
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Renewables Share of Indiana
Electricity Generation
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Barriers to Renewables

* Major barrier is cost

— Most renewable technologies have high
capital costs

— According to EIA Indiana’s average
electric rate in 2011 was 8.01 cents/kWh
vs. the national average of 9.90
cents/kWh

 Limited availability for some resources
— Solar/photovoltaics, hydropower

 Intermittency for some resources
— Solar/photovoltaics, wind 7
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Capital Costs for Various
Generation Sources

Overnight Capital Cost (2012 $/kW)

Conventional Hydropower
Municipal solid waste 8,312
Geothermal (binary)
Photovoltaic (large (150 M\W))
Photovoltaic (small (20 M\W))
Solar Thermal

Wind (onshore)

Biomass (bubbling fluidized bed)

Biomass (combined cycle) 8,180
Nuclear

Advanced combustion turbine
Conventional combustion turbine
Advanced natural gas combined cycle

Conventional natural gas combined cycle

Advanced pulverized coal (dual unit) 2,934

I T
0 1,000 2000 3,000 4000 5,000 6,000 7,000 8000 9000

Data source: EIA



Mmw

icconrary Park
Wind

mmm Annual capacityinstalled  =#—Cumulative capacity

1,800
1,600 1543 1543
1.400 ‘1,’%40 ‘1|’24H/
1,200 /
1,0

1,000

300

600 /

400

302
203
200 43
0.3 0.1
2008 2009 2010 2011 2012 2013

ENERGY CENTER
State Utility Forecasting Group (SUFG)

PURDUE

Indiana - 100 m Wind Speed

85"

41"

40"

g

&7

417

40°

Transmission Ling™
Voltage (KV)

The annual wind spead esfimatas
for this map were produced by
TrueWvind Solutions uging thair
Mesomap system and historical
woather data. It has boen validaied
with available surface data by NREL
end wind energy metearclogical
consultants.

U.S. Department of Energy
National Renewable Enengy Laboratory




ENERGY CENTER
M?'-’ﬂy P ar k State Utility Forecasting Group (SUFG) PURDUE

Energy Crops

e Transportation fuels
— Ethanol
— Blodiesel

e Other possibllities

— Fast growing hardwood trees (hybrid
poplar/willow)

— Grasses (switchgrass)

e Barriers to be overcome

— Other high-value uses for the land
— Price of competing fossil fuels
— Harvesting and transportation costs 10
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Organic Waste Biomass

o Until 2007, this resource was the largest
source of renewable energy Iin Indiana,
primarily due to the use of wood waste

— Now 3" behind ethanol and wind

 Itis the 3" largest source of renewable
electricity generation in the state
— Landfill gas
— Municipal solid waste
— Animal waste biogas
— Wastewater treatment

11
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Photovoltaics

« Growing rapidly in Indiana, but still a small
contributor overall

e 313 installations totaling over 4.4 MW of capacity
— Fort Harrison Federal Compound
— Metal Pro Roofing
— Johnson Melloh

10 MW project under construction at Indianapolis
airport
 Feed-In tariffs have large PV capacity committed

— IPL 100 MW
— NIPSCO 12.3 MW

13
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Hydroelectric Power

* Indiana has 73 MW of hydroelectric
generating capacity.
— mostly run-of-the-river (no dam)
— 2"d Jargest source of renewable electricity

 American Municipal Power Is constructing
an 84 MW facllity at the Cannelton Locks
on the Ohio River

— expected to be operational in 2014

14
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2013 Forecast

 The 2013 electricity projections are a
work In progress

* The results presented here should be
considered to be preliminary and are
subject to revision

15
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Indiana Electricity Requirements

 Retall sales by investor .., .
owned and not-for-profit 2013 (/o DSWI)

utilities 140000 - /
 |Includes estimated 120000 J
transmission and

100000 - f

distribution losses £

e Without DSM indicates  ***° o
the growth in electricity 000 -
requirements without
utility demand-side

40000 -

management programs 20000 - History Forecast

* Growth rates N
— 2013 forecast: 0.64% §58888888:32848¢&8§88¢8¢8
— Without DSM: 1.11% ear

— 2011 forecast: 1.30% 16
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Indiana Peak Demand
Requirements

30000 -+

 Peak demand is net
of demand response =« T
— interruptible loads /\/
— direct load control 5 ZZ )
Growth rates
— 2013 forecast: 0.96% |
— Without DSM: 1.33%
— 2011 forecaSt: 128% R AV
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Indiana Resource Requirements

e Resources may be 30000
provided by additional
conservation measures, ..,
contractual purchases,
purchases of existing
assets, or new
construction =

e EXisting resources are \
adeSt_ed into the fUture Projected Demand with 18.3
for retirements and 10000 - Percent Reserve Margin
contract expirations

e Future requirements 5000 |
— 2017: 260 MW
— 2020: 850 MW ol
— 2025: 1,690 MW
— 2030: 3,820 MW

SUFG Required Resources

Existing Resources
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Indiana Real Price Projections (2011%)

e Average retail rates 12
for all customers of /J\ |
Investor-owned 10 /\ﬁ
utilities \

« Effect of inflation ’ \/\/"
removed

e Includes the cost of
new resources

 Includes the cost of

. History Forecast
meeting EPA )

regulations that have

been finalized e t 6 m o N e d o Ndemodses ot ow o
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Toxics Standard
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Further Information

State Utility Forecasting Group
765-494-4223
sufg@ecn.purdue.edu
http://www.purdue.edu/discoverypark/energy/SUFG/

Douglas Gotham
765-494-0851
gotham@purdue.edu
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