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NC’s most widely deployed solar collector?

Woody Biomass from Solar Power
6 CO, + 6 H,O + Sunlight » (CH,0O), + 6 O,

nutrients




Biomass R&D Act of 2000

Management

Source: Martin Holmer



Energy Conversion Technologies
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Biopower is Cost-Competitive

Levelized Cost of Enetgy Comparison

Certain Alternative Energy generation technologies are already cost-competitive with conventional generation technologies
under some scenarios, even before factoring in environmental and other externalities (e.g., RECs, potential carbon emission

costs, transmission costs) as well as construction and fuel costs dynamics affecting conventional generation technologies
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What are local “issues” that push
adoption of Biomass Power

e Agricultural community is politically strong and owns renewable
energy resource

 Economic development opportunities for depressed regions that
need jobs

* Air quality and climate change issues can make strange bedfellows
* Energy security and independence perceived as critical need

* Price Volatility and Escalation — How much will fuel cost next year?

* Business community has turned a corner — green for marketing &
touting social responsibility

* Distributed Generation Technologies are coming to market at
higher efficiencies and lower emissions

Q NORTH CAROLINA

IR, Solar Center



Information Resources

 DOE Information Bridge
http://www.osti.gov/bridge/basicsearch.jsp

— Search “Biomass” to find 10101 publications, so
refine your search from there

e 25x25 http://www.25x25.org/index.php

e Database of State Incentives for

Renewables & Efficiency (aka DSIRE)
http://www.dsireusa.org/
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The DSIRE Project

Database of State Incentives for Renewables & Efficiency

Enengy Efficiency &

ENERGY | moory Scierer &

Pal . Created in 1995

- Managed by NC Solar
Center in partnership with
IREC

- Funded by U.S. DOE

- ~2,700 RE & EE financial
incentives & regulatory
policies

o - Federal, State, Local, Utility
- ~ 500,000 visitors/month

www.dsireusa.org
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Renewable Portfolio Standards, 1997
A Governmental Mandate for Renewables

ME: 30% by 2000 |
MN: 425 MW by 2002 | ;
s ‘ | MA (under development) |
NV: 1% by 2009 A 105 MW by 1 " ’
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http://www.dsireusa.org/

U.S. DEPARTMENT OF

Energy Efficiency &
ENERGY Renewable Energy

Database of State Incentives for Renewables & Efficiency [R EC AROLI
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RPS Policies

www.dsireusa.org / December 2011

Gy

X - ME: 30% x 2000
‘ VT: (1) RE meets any increase )
WA: 5% x 2020 | MN: 25% x 2025 i retail sales x 2012 New RE: 10% x 2017
g MT: 15% x 2015 Xcel: 30% x 2020) | _ (2) 20% RE & CHP x 2017 | NH: 23.8% x 2025
OR: 25% x 2025 (large utilities)* MI: 10% & 1,100 MW MA: 22.1% x 2020 |
5% - 10% x 2025 (smaller utilities X 2015* .. R N 2020
" <D 10% x 2015 WI: Varies b ty R | ] (+1% annually thereafter)
. = varies py utility, = .
o ~10% x 2015 statewide pNY: 29% x 2015 RI: 16% x 2020

CO: 30% by 2020 (10us) m W OH: 25% x 20251
10% by 2020 (co-ops & large munis)* '*'.‘.

Kb

| CT: 27% x 2020 |
= W ' 1 ~180 + a :
IL: 25% x 2025 W imie | [PA: ~18% x 20211/(§)

O 150 s 2005t NV 2% X 202547 NJ: 20.38% RE x 2021 |
KS: 20% x 2020 @ e VA: 15% x 2025* + 5,316 GWh solar x 2026

E ‘

MO: 15% x 2021 3 'MD: 20%x2022 | (§)
AZ: 15% x 2025 . — '
\ 0 NC: 12.5% x 2021 (10Us) |DE: 25% x 2026*
N ':i‘r', :

b NM: 20% x 2020 (I0Us)
10% x 2020 (co-ops)

" TX: 5,880 MW x 2015
A
- . .
|HI: 40% )(’2030 |

. Renewable portfolio standard

. Renewable portfolio goal 3K Extra credit for solar or customer-sited renewables
a Solar water heating eligible T

10% x 2018 (co-ops & munis)
» 'DC: zoo/oxzozo\a\ i

- WP | PR: 20% x 2035 |

9“7/

- Minimum solar or customer-sited requirement

Includes non-renewable alternative resources



http://www.dsireusa.org/
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Interconnection Policies

www.dsireusa.org / October 2011

VT: no limit
OR: 10,000
CT: 20,000

MD: 10,000
DE: 20,000*
DC: 10,000
VA: 20,000

NV: 20,000
CO: 10,000
CA: no limit UT: 2,000 KS: 25/200%

NM: 80,000

)
>
[
(=)
[
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*

. State Standard
’/1
] state Guideline -

* Standard or Guideline only applies to net-metered systems

Notes: Numbers indicate system capacity limit in kW. Some state limits vary by customer type (e.g., residential/non-residential). “No limit” means that there is no stated
maximum size for individual systems. Other limits may apply. Generally, state interconnection standards apply only to investor-owned utilities.
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Wood residues

}
The conversion of woody Vdiire

blqmass to energy poses a LA MY tiearo |
unique opportunity to =l VAN (arabe
address three issues in (2 “

(i i
much of the Southeast: _
Sawtimber X |
* The need to restore forest Boritict) | 7 L

health

* The need to find renewable
energy alternatives l _ Utiized Stump

* The need to provide e (ariabe)
economic development in Inventory Tree Utilized Tree

rural communities ;

Sawlog portion | Removals from

e . rowing stock Foliage ) Excluded from both
o Upper-stem portion ;‘ s . . > growing stock and

Unmerchantable stem, . Removals from . Stmp | non-growing stock
branches, cull, saplings | non-growing stock

Volume
Veneer Logs,

and Other
Products

volume (cu.ft)
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W
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e *  Logaing residue includes the unmerchantable tops and small branches.
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There is a significant proportion of wo available
from gleaning logging residues.
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Biomass harvests can reduce site preparation costs and
speed replanting.
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Distance-based
Assessment

e Determine Biomass Resources
Based on Cost-effective
Transportation Networks

* Site Specific
e Data from Border States

Average Whole-tree ~ Potential ~ NetAverage ~ Whole Tree Chips Potential of
Chips Supply Drainon ~ Whole-tree  Standing Timber Over 5 inches

Potential; (85%  Whole-tree  ChipsSupply  (Non-Merchantable Portion)
Supply  recovery efficiency) ~ Chips Potential (85% Recovery Efficiency)

Area (gt/yr) (8t/yr) (gt/y) (gt/yr)
60-mile 2269681 Q4691 13449901 17,001,257
50-mile 1,669,102 664160 1004940t 123422611
40-mile 999,003 372,009 626973! 75494271
30-mile 531,889 194,646 3372431 4,066,791
| | [ e 20-mile 213441 56,374 157,066? 17142561
= 10-mile 40,199 963 30367 3203421
| f g o E
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Do we have some questions?

Alex Hobbs
NC Solar Center
ncsc.ncsu.edu
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