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Renewable Portfolio Standard 
&

Incentives for Woody Biomass

Advancing Renewable Energy for a Sustainable Economy

Alex Hobbs, PhD, PE
aohobbs@ncsu.edu

North Carolina Solar Center
An Inclusive Interest in Energy Efficiency and Renewable Energy

• Solar (photovoltaics, solar 
hot water, passive solar, 
daylighting)

• Wind 
• Biomass (animal waste, 

energy crops, landfill gas)
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www.ncsc.ncsu.edu

• Biofuels (ethanol, biodiesel)
• Hydrogen & Fuel Cells 
• Green Buildings & 

Sustainable Design
• CHP & Distributed 

Generation
• NC Industries of the 

Future

Senate Bill 3 passed during 2007 
Legislative session to provide a
state based Renewable Energy 

and Efficiency Protfolio Standard 
(REPS) tailored to NC resources as 

Advancing Renewable Energy for a Sustainable Economy

( S) ta o ed to C esou ces as
detailed in studies by LaCapra 

Assoc. and GDS Assoc.

http://www.ncuc.commerce.state.nc.us/rps/NC%20RPS%20Report%2012-06.pdf
http://www.ncuc.commerce.state.nc.us/reps/NCRPSEnergyEfficiencyReport12-06.pdf
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Why do we need a Renewable 
Portfolio Standard in NC?
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NC and GA – two of most inefficient 
energy economies in the U.S.

Electricity Consumption per Person 1960-2001
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North Carolina = 1,100 kWh/month
U.S. Average = 800 kWh/month
California = 500 kWh/month
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Source: U.S. Department of Energy, Energy Information Administration. 2006

Yin & Yang of cheap power in SE
Risk of dying from coal fired power plant particulates
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Source: Clean Air Task Forcehttp://poweringthesouth.org
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World’s 50 largest GHG producers

World’s largest emitters –

9 of 30 are southeast U.S. states

Georgia
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North Carolina
24th in World

g
22nd in World

Florida
17th in World

Source:  Pew Climate Center presentation to NC Climate Change Commission, 2006

Net greenhouse gas emissions
-410 g CO2 equivalent/kWh

1,204

Life Cycle CO2 and Energy Balance 
for a Direct-Fired Biomass System
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Landfill and
Mulching

Transportation Construction Power Plant
Operation

10 3
1,627

Avoided Carbon
Emissions

1.0

Fossil
Energy
In

Fossil
Energy
In

Electricity
Out
28.4

Direct-Fired Biomass Residue System
134% carbon closure

Mann and Spath (1997). NREL/TP-430-23076

Four Major Drivers for Renewable 
Energy & Energy Efficiency

• Agricultural community is politically 
strong and owns renewable energy 
feedstock

• Economic development opportunities 
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p pp
for rural regions that need jobs

• Air quality and climate change issues 
can make strange bedfellows 

• Energy security and independence
perceived as critical need for growth in 
the region
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☼ PA: 18%** by 2020

☼ NJ: 22.5% by 2021

CT: 23% by 2020

MA: 15% by 2020 +
1% annual increase

(Class I Renewables)

WI: requirement varies by 
utility; 10% by 2015 goal

IA: 105 MW

MN: 25% by 2025
(Xcel: 30% by 2020)

CA 20% b 2010

☼ *NV: 20% by 2015

ME: 30% by 2000
10% by 2017 - new RE

RI: 16% by 2020

☼ CO: 20% by 2020 (IOUs)

☼ NY: 24% by 2013

MT: 15% by 2015

IL: 25% by 2025

VT: (1) RE meets any 
increase in retail sales 

by 2012; (2) 20% by 2017*WA: 15% by 2020 ☼ NH: 23.8% in 2025

OR: 25% by 2025 (large utilities)
5% - 10% by 2025 (smaller utilities)

ND: 10% by 2015

SD: 10% by 2015

*UT: 20% by 2025
☼ OH: 25%** by 2025

2008
DSIRE: www.dsireusa.org September 2008

Advancing Renewable Energy for a Sustainable Economy

State Goal

TX: 5,880 MW by 2015

☼ AZ: 15% by 2025

CA: 20% by 2010

State RPS

☼ Minimum solar or customer-sited RE requirement
* Increased credit for solar or customer-sited RE

**Includes separate tier of non-renewable “alternative” energy resources 

HI: 20% by 2020

☼ y ( )
*10% by 2020 (co-ops & large munis)

☼ DC: 11% by 2022

Solar water 
heating eligible

☼ MD: 20% by 2022

*VA: 12% by 2022

MO: 11% by 2020
☼ *DE: 20% by 2019

☼ NM: 20% by 2020 (IOUs)
10% by 2020 (co-ops) ☼ NC: 12.5% by 2021 (IOUs)

10% by 2018 (co-ops & munis)

How will NC Utility Portfolio 
change our energy future?

• The Least-Cost Portfolio
• Ratepayer Cost Risk is 

Reduced
All C Cl

Investment for
2021 New Portfolio

13%

3% 1%
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• All Customer Classes 
Benefit and all Utility 
suppliers participate

• Barriers are Reduced for 
Business Ventures in a 
Clean Energy Market

57%

3%

23%

Coal
Oil and Natural Gas
Nuclear
REPS (Renewables + Efficiency)
Hydroelectric and Pumped Storage
Other Renewables

NCSEA – Ivan Urlaub

Renewable Energy and Energy Efficiency Portfolio Standard

Incentive Type: Renewables Portfolio Standard
Eligible Efficiency Technologies: CHP/Cogeneration, Yes; 

specific technologies not identified
Eligible Renewable/Other Technologies: Solar Water Heat, 

Solar Space Heat, Solar Thermal Electric, Solar Thermal 
Process Heat, Photovoltaics, Landfill Gas, Wind, Biomass, 
Geothermal Electric, Hydrogen, Anaerobic Digestion, 
Small Hydroelectric Tidal Energy Wave Energy
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Small Hydroelectric, Tidal Energy, Wave Energy 
Applicable Sectors: Municipal Utility, Investor-Owned Utility, 

Rural Electric Cooperative 
Standard: 12.5% of 2020 retail sales by 2021 for investor-

owned utilities; 10% of 2017 retail sales by 2018 for 
electric cooperatives and municipal utilities

Technology Minimum: 0.2% solar electricity and thermal 
energy by 2018; 0.2% swine waste by 2018; 900,000 MWh 
of poultry waste by 2014 
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Benefits of an REPS for NC
• Economic (net gain) Benefits

– Rate impact estimated lower than new coal or nuclear
– 2,000+ net jobs per year
– $1.5 billion more in wages through 2017
– $2.7 billion increase in Gross State Product
– Keeps more $’s circulating in NC economy
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• Environmental Benefits
– Helps resolve hog and poultry waste/pollution issues
– Improves air and water quality
– Reduces NC’s CO2 emissions by 13+ million metric 

tons per year

• Social Benefits
– Creates local wealth statewide; close to the land
– Strengthens rural counties

This slide from Legislative presentation on REPS, 2005 by 
Urlaub – sources ASU Energy Center, La Capra/NCUC.

Definition - Renewable 
Energy Resource

• “Renewable energy resource” means a solar electric, solar 
thermal, wind, hydropower, geothermal, or ocean current 
or wave energy resource; a biomass resource, including 
agricultural waste, animal waste, wood waste, spent 
pulping liquors, combustible residues, combustible 
liquids, combustible gases, energy crops, or landfill 
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methane; waste heat derived from a renewable energy 
resource and used to produce electricity or useful, 
measurable thermal energy at a retail electric 
customer's facility; or hydrogen derived from a renewable 
energy resource. 

• “Renewable energy resource” does not include peat, a 
fossil fuel, or nuclear energy resource.

Key Elements of NC REPS

• Exempts RE systems under 2 MW 
from obtaining a Certificate of Public 
Convenience and Necessity from 
NCUC but require Notice of Intent

Advancing Renewable Energy for a Sustainable Economy

NCUC but require Notice of Intent
• Directs NCUC to increase size of 

Interconnection Standard to 10 MW
• Suggests that NCUC consider 

increasing Net Metering Rule to 2 MW
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REPS Rulemaking
• Utility Commission and Environmental Management 

Commission guidelines are needed for 
implementation 

• Rule set will determine program success
• How should we handle Renewable Energy 

Certificates 
• Utilities Commission is tasked with providing 

f
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p g
Enforcement mechanisms. 

• Creates competition that reduces cost to 
ratepayers

• Improved interconnection rule set and net metering 
are required

• How will Utilities choose RE generators?
• How will the program measure/verify energy 

efficiency?

Progress Energy Carolina's 
Renewable Request for Proposals 

(RFP)
• Progress Energy has issued a request of proposals 

to meet the requirements of the North Carolina 
Renewable Energy Portfolio standards.

• Solar bids with nameplate capacity of 50 kW or 
greater or non solar bids with nameplate capacity

Advancing Renewable Energy for a Sustainable Economy

greater, or non-solar bids with nameplate capacity 
of 10 MW or less will be accepted.
– Priority will be given to those proposals with an 

anticipated commercial operation date prior to 2011.
• Bidding deadline is November 11, 2008
• Bidders will be notified by March 1, 2009 of 

Progress Energy Carolina's intent to enter further 
discussions. http://www.progress-energy.com/environment/ras/rfp/index.asp

Do we have some 
questions?

Advancing Renewable Energy for a Sustainable Economy

Alex Hobbs
NC Solar Center

aohobbs@ncsu.edu
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Incentive Type: Corporate Tax Credit 
Eligible Renewable/Other Technologies:Landfill 

Gas, Wind, Biomass, Hydroelectric, Geothermal 
Electric, Municipal Solid Waste, Refined Coal, 
Indian Coal Small Hydroelectric Applicable

Federal – Expires end of 2008
Renewable Electricity Production Tax Credit (PTC)
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Indian Coal, Small Hydroelectric Applicable 
Sectors:Commercial, Industrial 

Amount:2.0¢/kWh for wind, geothermal, closed-
loop biomass; 1.0¢/kWh for other eligible 
technologies. Applies to first 10 years of 
operation.

Website:http://www.irs.gov/pub/irs-
pdf/f8835.pdf 

Incentive Type: Interconnection 
Eligible Renewable/Other Technologies: Solar Thermal 

Electric, Photovoltaics, Landfill Gas, Wind, Biomass, Fuel 
Cells, Municipal Solid Waste, CHP/Cogeneration, 
Anaerobic Digestion, Small Hydroelectric, Microturbines, 
Other Distributed Generation Technologies 

Applicable Sectors: Commercial, Industrial, Residential, 
Nonprofit, Schools, Local Government, State Government, 
F d G t A i lt l I tit ti l

Interconnection Standards

Advancing Renewable Energy for a Sustainable Economy

Fed. Government, Agricultural, Institutional
Limit on System Size/Overall Enrollment: No
Standard Interconnection Agreement? Yes
Additional Insurance Requirements? No
External Disconnect Required? Not required for systems 

up to 10 kW; Utility authorized to require for systems 
greater than 10 kW

Rules for Non-Net-Metered DG? Yes

North Carolina - Net 
Metering

Incentive Type: Net Metering 
Eligible Renewable/Other Technologies: Photovoltaics, 

Landfill Gas, Wind, Biomass, Anaerobic Digestion, Small 
Hydroelectric 

Applicable Sectors: Commercial, Industrial, Residential, 
Nonprofit, Schools, Local Government, State Government, 
Tribal Government, Fed. Government, Agricultural, 
Institutional 

Advancing Renewable Energy for a Sustainable Economy

Limit on System Size: 20 kW for residential systems; 100 kW 
for non-residential systems

Limit on Overall Enrollment: 0.2% of each utility's North 
Carolina retail peak load for the previous year

Treatment of Net Excess: Credited to customer's next bill at 
applicable time-of-use rate or less; granted to utility 
(annually) at beginning of each summer

Utilities Involved: Investor-owned utilities (Progress Energy, 
Duke Energy, Dominion North Carolina Power)

Interconnection Standards for Net Metering? Yes



8

Incentive Type: Corporate Tax Credit 
Eligible Renewable/Other Technologies: Passive Solar Space Heat, Solar 

Water Heat, Solar Space Heat, Solar Thermal Electric, Solar Thermal 
Process Heat, Photovoltaics, Landfill Gas, Wind, Biomass, Hydroelectric, 
Renewable Transportation Fuels, Spent pulping liquor, Solar Pool Heating, 
Daylighting, Anaerobic Digestion, Ethanol, Methanol, Biodiesel 

Applicable Sectors: Commercial, Industrial 
Amount: 35%
Maximum Incentive :$2 5 million per installation

Renewable Energy Tax Credit (Corporate) 
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Maximum Incentive :$2.5 million per installation 
Carryover Provisions: Credit is taken in five equal installments; allowable 

credit may not exceed 50% of a taxpayer's liability for the year, reduced by 
the sum of all other credits.

Eligible System Size: No stated size limits for systems. Maximum of 50 kWh 
battery storage capacity per kW of hydro generator capacity (DC rated); 
maximum of 35 kWh battery storage capacity per kW for other 
technologies

Equipment/Installation Requirements: System must be new and in 
compliance with all applicable performance and safety standards. Specific 
equipment and installation requirements vary by technology

Incentive Type: Green Building Incentive 
Eligible Efficiency Technologies: Comprehensive 

Measures/Whole Building 
Eligible Renewable/Other Technologies: Passive Solar 

Space Heat, Solar Water Heat, Solar Space Heat, 
Photovoltaics, Wind, Biomass, Geothermal Heat 
Pumps, Daylighting, Small Hydroelectric 

Applicable Sectors: Commercial, Residential 

Local Option Green Building Incentive

Advancing Renewable Energy for a Sustainable Economy

pp ,

Incentive Type: Industry Recruitment/Support 
Eligible Efficiency Technologies: Comprehensive 

Measures/Whole Building, Custom/Others pending 
approval, Yes; specific technologies not identified 

Eligible Renewable/Other Technologies: Passive Solar Space 
Heat, Solar Water Heat, Solar Space Heat, Solar Thermal 
Process Heat, Photovoltaics, Wind, Biomass, 
Hydroelectric, Renewable Transportation Fuels, Geothermal 
Heat Pumps, CHP/Cogeneration, Hydrogen, Renewable 

North Carolina Green Business Fund 

Advancing Renewable Energy for a Sustainable Economy

p , / g , y g ,
Energy Technologies, Tidal Energy, Wave Energy, 
Refueling Stations, Renewable Fuels, Other Distributed 
Generation Technologies 

Applicable Sectors: Commercial, Nonprofit, Local 
Government, State Government, Agricultural, Institutional 

Amount: Varies by award
Max. Limit: $100,000N.C. General Assembly (general 

appropriations)$1 million (FY 2007-08)
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Incentive Type: Personal Tax Credit 
Eligible Renewable/Other Technologies: Passive Solar Space Heat, Solar 

Water Heat, Solar Space Heat, Solar Thermal Electric, Solar Thermal 
Process Heat, Photovoltaics, Wind, Biomass, Hydroelectric, Renewable 
Transportation Fuels, Spent pulping liquor, Solar Pool Heating, 
Daylighting, Ethanol, Methanol, Biodiesel 

Applicable Sectors: Commercial, Residential, Multi-Family Residential 
Amount: 35%
Maximum Incentive: $1,400 - $10,500 (varies by technology); $2.5 

million for commercial applications

Renewable Energy Tax Credit (Personal)
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million for commercial applications
Carryover Provisions: Single-family dwellings: excess credit may be 

carried forward five years; all other property: credit taken in five equal 
installments; allowable credit not to exceed 50% of taxpayer's liability 
for the year, reduced by the sum of all other credits.

Eligible System Size: No stated size limits for systems. Maximum of 50 
kWh battery storage capacity per kW of hydro generator capacity (DC 
rated); maximum of 35 kWh battery storage capacity per kW for other 
technologies

Equipment/Installation Requirements: System must be new and in 
compliance with all applicable performance and safety standards. 
Specific equipment and installation requirements vary by technology.

Incentive Type: Production Incentive 
Eligible Renewable/Other Technologies: Solar 

Thermal Electric, Photovoltaics, Landfill Gas, Wind, 
Biomass, Hydroelectric, Anaerobic Digestion 

Applicable Sectors: Commercial, Industrial, Residential, 
Nonprofit, Schools, Local Government, State 
Government, Agricultural, Institutional

NC GreenPower Production Incentive 
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Government, Agricultural, Institutional 
Amount: Varies by technology and customer demand 

for NC GreenPower 
Terms: Payments contingent on program success

Incentive Type: State Loan Program 
Eligible Efficiency Technologies: Lighting, Lighting 

Controls/Sensors, Chillers, Furnaces, Boilers, Heat 
pumps, Air conditioners, Heat recovery, 
Caulking/Weather-stripping, Duct/Air sealing, Building 
Insulation, Windows, Doors, Siding, Roofs, Motor-
ASDs/VSDs 

Eligible Renewable/Other Technologies: Solar Water 
Heat Solar Space Heat Solar Thermal Electric Solar

Energy Improvement Loan Program (EILP)
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Heat, Solar Space Heat, Solar Thermal Electric, Solar 
Thermal Process Heat, Photovoltaics, Wind, Biomass, 
Hydroelectric 

Applicable Sectors: Commercial, Industrial, Nonprofit, 
Schools, Local Government 

Amount: Varies by project
Maximum Amount: $500,000
Terms:1% interest rate for renewables; 3% interest rate for 

energy efficiency; 10-year maximum term
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REPS Legislation Related Activties
• Rulemaking for the REPS, Docket No E-100, Sub 

113 - rules were issued end of February and docket 
was closed. The docket was reopened in July for the 
NCSEA submission of design specifications of an 
electronic tracking system. Awaiting Commission 
Order. 
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• Interconnection, Docket No E-100, Sub 101 - new 
rules issued in June adopting a blend of the FERC 
SGIP and the NC rules (directed in REPS legislation). 
The 3 IOUs procedures were submitted and 
approved. The docket was reopened in August by 
Duke objecting to disconnect switch ruling - filed a 
motion for reconsideration of the Commission 
decision that an external disconnect was 
unnecessary on up to 10 kw inverter based 
systems.

• Study of Rates and Policies to Promote a mix of 
generation and energy conservation (directed in 
REPS legislation), Docket No E-100, Sub 116 -
ordered a sequence of 3 comment filings. 
Closed, and Commission was to submit the 
study on September 1, 2008 to Governor, ERC 
and Joint Legislative Utility Review Committee

REPS Legislation Related Activties
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and Joint Legislative Utility Review Committee. 

• Net Metering, Docket No E-100, Sub 83 -
consideration of expanding the limit for unit 
size to 1 MW (directed in REPS legislation), 
Procedural Schedule (= written evidentiary 
hearing) (Aug-Nov), Public Meetings in Raleigh 
(9/30) and Charlotte (10/2) 

• Duke's Save-A-Watt Proposal, Docket No E-7, Sub 
831 - awaiting Commission decision, spawned (PBF) 
NCSaves$ Docket 

• NCSaves$, Docket No E-100, Sub 120 - a PBF with 
an independent 3rd party administrator to conduct 
energy savings program, opened for comment Sep-
O

REPS Legislation Related Activities 
REPS Implementation - Energy Efficiency
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Oct 
• Progress' Residential Solar Hot water Proposal, 

Docket No E-2, Sub 928 - approved program but 
separate docket for cost recovery (No E-2, Sub 931) 

• Progress Distribution System/Demand Response 
Proposal, Docket No E-2, Sub 926 - proposal to 
upgrade distribution system and claim it is DSM with 
hearing date set for Dec 

• Progress EE/DSM Cost Recovery, Docket No E-2, Sub 
931 - hearing date set Dec 
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• Progress REC Contracts Cost Recovery, Docket E-
2, Sub 930 - awaiting Commission order (Jun-
Sep) 

D k ' PV DG P l D k t E 7 S b 856

REPS Legislation Related Activies 
REPS Implementation – Renewable Energy
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• Duke's PV DG Proposal, Docket E-7, Sub 856 -
proposes to lease roof-tops, 700-750 3kw -
10kw and around 50 50kw - 3 MW PV systems -
opened for comment Sep-Oct 


