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December 20, 2019 
 
 

Ms. Kimberley A. Campbell, Chief Clerk 
North Carolina Utilities Commission 
4325 Mail Service Center 
Raleigh, North Carolina 27699-4300 
 

Re: Docket No. EMP-105, Sub 0 - Application for CPCN for 70MW 
Solar Facility Located at Leisure Road near Academy Road in 
Laurinburg. NC in Scotland County 

 
Dear Ms. Campbell: 
 

In connection with the above-referenced docket, the Public Staff wishes to 
provide the Commission and the parties the attached Public Staff Late-Filed Exhibit 
No. 1, which is the presentation given by NREL on its Carbon-free Resource 
Integration Report on the Duke System1 given to the Carbon Stakeholder Group 
hosted by the NC Department of Environmental Quality at the Nicholas Institute on 
December 11, 2019. This late-filed exhibit was requested by Commissioner Brown-
Bland on December 19, 2019, during the evidentiary hearing of the above-
referenced matter.  
 
 By copy of this letter, I am forwarding a copy to all parties of record by 
electronic delivery.  
 

Sincerely, 
 
      /s/ Layla Cummings 

Staff Attorney 
layla.cummings@psncuc.nc.gov 

 
Attachment 

                                            
1 A reference on page 2 of the presentation states that it is an analysis of the Duke Energy Carolinas 
service territory. The Public Staff has confirmed that the analysis provided in the presentation 
applies to both the Duke Energy Progress and Duke Energy Carolinas service territories. 
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Scope of work – Phase 1

Net Load Analysis
• Analyzed the impacts of integrating differing amounts of new solar photovoltaic (PV) 

power into Duke Energy’s Carolinas service territory, comparing estimated hourly solar, 
wind, load, and system minimum generation time series for 12 different scenarios

Phase 1 Scope 
• Quantified the amount of carbon-free electricity 
• Estimated  curtailment, ramping, and system flexibility limits
• Evaluated shifts in daily and seasonal net load timing, supply and demand challenges

Phase 1 Did Not Consider 
• Unit commitment and economic dispatch 
• System stability analysis, e.g. voltage/frequency/transient analysis
• Cost or transmission impacts 
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Summary of scenarios
Key Findings: 

• Net load analysis highlights 
challenges and opportunities 
with integrating solar PV

• Average annual % of load met by 
carbon-free generation ranges 
from 60-79% 

• Nuclear remains greatest 
contributor to carbon-free 
energy

• Above 15% solar PV, required 
curtailment grows 

• The highest share of carbon-free 
generation is achieved by the 
scenario with the most resource 
diversity.

• Solar power curtailment is 
greater under separate balancing 
authorities
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Storage, nuclear and wind scenarios 
Key Findings:

Storage deployment (26,000 MWh)*
• Solar curtailment reduces from 27% to 

15%
• Zero-carbon contribution rises from 

76% to 78%
Nuclear 
• The nuclear retirement scenario 

reduces the solar curtailment from 27% 
to 22%, but also reduces carbon-free 
generation from 74% to 70%

Wind
• Carbon free generation increases from 

77% to 79% with 5% wind + 30% solar, 
as opposed to 35% solar case due to 
reduced curtailment

*Estimated cost for 26,000 MWh of storage based on current market 
prices is approximately $8-12 Billion
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Carbon-Free Resource Integration Study – Phase 2

*ReEDS: Regional Energy Deployment System 
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Capacity Expansion Model – NREL ReEDS
 ReEDS includes 3 interconnections, 134 model BAs, and 356 Wind and CSP resource regions
 Transmission and generation buildout
 Scenario creation model
 Optimal investment pathways
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Operational (Production cost) Model – Energy Exemplar PLEXOS
• Detailed scenario analysis from NREL ReEDS simulations
• Optimizes unit commitment and economic dispatch up to 5-minute resolution
• Minimizes the cost of power system operations











http://www.nrel.gov/EFS


https://www.nrel.gov/docs/fy18osti/71492.pdf
https://www.nrel.gov/analysis/dsgrid.html


https://www.nrel.gov/docs/fy18osti/71500.pdf
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Example Questions

• How might certain policies and incentives affect renewable energy deployment 
in the State? (e.g. installed capacity, cost effectiveness)

• Are there interaction effects, or interdependencies, across certain policies if 
enacted? If so, what will the impact be on renewable energy deployment?

Policy 
Pathways 
Analysis

Technology 
Cost Analysis

Regulatory 
Options 
Analysis





Analysis of State Level Actions and Commitments
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Analysis of Different Policies on State Solar Markets

Key Questions Answered:
• What are the key market, financing, and policy drivers 

of residential solar technology deployment?
• Is there a connection between increasing PV market 

concentration and the emergence of third-party 
ownership (TPO) customer financing models? 

Methodology:
• Benchmark key market trends in residential PV from 

2000 to 2016 using data set of more than 1 million 
residential systems

Findings: 
• The emergence of the TPO model supported increasing 

market concentration 
• At the state level, increasing market concentration is 

driven by increased TPO penetration (often lagging by 
one or two years in most states)

Relationship Between Third Party Ownership 
and PV Market Concentration, by State
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EV Charging and Integrating Renewables in Colorado

Key Questions Answered
• What EV charging behaviors might systematically increase or 

decrease the utility’s cost of service in Colorado?
• How would load profiles change if they reflected reasonably 

achievable behaviors that reduced the cost of service?

Methodology
• Create a bottom-up simulation to assess how the scale of EV 

adoption and various charging behaviors can change load 
patterns in the Public Service Company of Colorado (PSCo) 
balancing authority area

Findings
• Based on modeled results, residential charging presents the 

largest potential impact on system peak and the largest 
potential for load shifting.

• Well-designed time-of-use (TOU) rate structures can shift 
majority of EV charging load to times of low marginal cost of 
energy.
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Equity, Affordability, and Access- Renewable Energy 
in Low to Moderate Income Communities

Key Questions Answered:
• How is  rooftop solar potential distributed geographically, by 

income group, building type, and tenure of the building 
occupants? 

• Are there certain strategies to scale up solar adoption among 
low-and-moderate income (LMI) communities across the 
U.S.?

Methodology:
• Use LiDAR imagery combined with U.S. Census data sets to 

estimate the total usable rooftop area for LMI households 
nationally

Findings: 
• There is substantial rooftop solar potential on LMI buildings 

(42% of U.S. total potential)
• Areas with relatively high LMI solar percentages include the 

Southeast (i.e., AL, AR, KY, LA, MS, and WV) and portions of 
the Midwest and Mountain West

County LMI rooftop technical potential as percent of total potential

LMI rooftop technical potential as percent of total potential in select cities
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Low-Income Energy Affordability Data (LEAD) Tool

Key Questions Answered:
• What are the kay characteristics of low-income housing and energy use?
• What strategies may be best suited to serve LMI communities?

Methodology:
• Web-accessible, interactive platform that allows users to build national, 

state, city, or county profiles with estimated, locally specific low-income 
household energy characteristics. 

Key Uses
• LMI energy policy and program planning, as it provides interactive state, 

county and city level worksheets with graphs and data including number 
of households at different income levels and numbers of homeowners 
versus renters

• Provides a breakdown based on fuel type, building type, and construction 
year. It also provides average monthly energy expenditures and energy 
burden


