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BY THE COMMISSION: Integrated Resource Planning (IRP) is intended to
identify those electric resource options that can be obtained at least cost to the utility and
its ratepayers consistent with the provision of adequate, reliable electric service. IRP
considers demand-side alternatives, including conservation, efficiency, and load
management, as well as supply-side alternatives in the selection of resource options.
Commission Rule R8-60 defines an overall framework within which the IRP process takes
place in North Carolina. Analysis of the long-range need for future electric generating
capacity pursuant to G.S. 62-110.1 is included in the Rule as a part of the IRP process.

General Statute (G.S.) 62-110.1(c) requires the Commission to “develop,
publicize, and keep current an analysis of the long-range needs” for electricity in this
State. The Commission’s analysis should include: (1) its estimate of the probable future
growth of the use of electricity; (2) the probable needed generating reserves; (3) the
extent, size, mix, and general location of generating plants; and (4) arrangements for
pooling power to the extent not regulated by the Federal Energy Regulatory Commission
(FERC). Further, G.S. 62-110.1 requires the Commission to consider this analysis in
acting upon any petition for the issuance of a certificate for public convenience and
necessity for construction of a generating facility. In addition, G.S. 62-110.1 requires the
Commission to submit annually to the Governor and to the appropriate committees of the
General Assembly a report of its: 1) analysis and plan; (2) progress to date in carrying out
such plan; and (3) program for the ensuing year in connection with such plan.
G.S. 62-15(d) requires the Public Staff to assist the Commission in making its analysis
and plan pursuant to G.S. 62-110.1.

G.S. 62-2(a)(3a) declares it a policy of the State to:

assure that resources necessary to meet future growth through the
provision of adequate, reliable utility service include use of the entire
spectrum of demand-side options, including but not limited to conservation,
load management and efficiency programs, as additional sources of energy
supply and/or energy demand reductions. To that end, to require energy
planning and fixing of rates in a manner to result in the least cost mix of
generation and demand-reduction measures which is achievable, including
consideration of appropriate rewards to utilities for efficiency and
conservation which decrease utility bills....

Session Law (S.L.) 2007-397 (Senate Bill 3), signed into law on
August 20, 2007, amended G.S. 62-2(a) to add subsection (a)(10) that provides that it is
the policy of North Carolina “to promote the development of renewable energy and energy
efficiency through the implementation of a Renewable Energy and Energy Efficiency



Portfolio Standard (REPS)” that will: (1) diversify the resources used to reliably meet the
energy needs of North Carolina’s consumers, (2) provide greater energy security through
the use of indigenous energy resources available in North Carolina, (3) encourage private
investment in renewable energy and energy efficiency, and (4) provide improved air
quality and other benefits to the citizens of North Carolina. To that end, Senate Bill 3
further provides that “[e]ach electric power supplier to which G.S. 62-110.1 applies shall
include an assessment of demand-side management and energy efficiency in its resource
plans submitted to the Commission and shall submit cost-effective demand-side
management and energy efficiency options that require incentives to the Commission for
approval.”

Senate Bill 3 also defines demand-side management (DSM) as “activities,
programs, or initiatives undertaken by an electric power supplier or its customers to shift
the timing of electric use from peak to nonpeak demand periods” and defines an energy
efficiency (EE) measure as “an equipment, physical or program change implemented
after 1 January 2007 that results in less energy being used to perform the same function.”?
Energy Efficiency measures do not include DSM.

To meet the requirements of G.S. 62-110.1 and G.S. 62-2(a)(3a), the Commission
conducts an annual investigation into the electric utilities’ IRPs. Commission Rule R8-60
requires that each utility, to the extent that it is responsible for procurement of any or all
of its individual power supply resources,? furnish the Commission with a biennial report in
even-numbered years that contains the specific information set out in Rule R8-60. In
odd-numbered years, each of the electric utilities must file an annual report updating its
most recently filed biennial report.

Further, Commission Rule R8-67(b) requires any electric power supplier subject
to Rule R8-60 to file a REPS compliance plan as part of each biennial and annual report.
In addition, each biennial and annual report should (1) be accompanied by a short-term
action plan that discusses those specific actions currently being taken by the utility to
implement the activities chosen as appropriate per the applicable biennial and annual
reports, and (2) incorporate information concerning the construction of transmission lines
pursuant to Commission Rule R8-62(p).

Within 150 days after the filing of each utility’s biennial report and within 60 days
after the filing of each utility’s annual report, the Public Staff or any other intervenor may
file its own plan or an evaluation of, or comments on, the utilities’ biennial and annual
reports. Furthermore, the Public Staff or any other intervenor may identify any issue that

1G.S. 62-133.9(c).
2 G.S. 62-133.8(a)(2) and (4).

3 During the 2013 Session, the General Assembly enacted S.L. 2013-187 (House Bill 223), which
exempted the EMCs from the requirements of G.S. 62-110.1(c) and G.S. 62-42, effective July 1, 2013. As
a result, EMCs are no longer subject to the requirements of Rule R8-60 and are no longer required to
submit IRPs to the Commission for review.



it believes should be the subject of an evidentiary hearing. The Commission must
schedule one or more hearings to receive public testimony.

2016 BIENNIAL REPORTS

This Order addresses the 2016 biennial reports (2016 IRPs) filed in Docket
No. E-100, Sub 147, by Duke Energy Progress, LLC (DEP); Duke Energy Carolinas, LLC
(DEC); and Dominion North Carolina Power (DNCP) (collectively, the investor-owned
utilities, utilities or IOUs). In addition, this Order also addresses the REPS compliance
plans filed by the IOUs.

The following parties have been allowed to intervene in this docket: Alevo USA,
Inc. (Alevo); Carolina Industrial Group for Fair Utility Rates |, Il, and 1l (CIGFUR); Carolina
Utility Customers Association, Inc. (CUCA); Environmental Defense Fund (EDF); Grant
Millin; Mid-Atlantic Renewable Energy Coalition (MAREC); North Carolina Sustainable
Energy Association (NCSEA); North Carolina Waste Awareness and Reduction Network
(NC WARN); Nucor Steel-Hertford (Nucor); and jointly, Southern Alliance for Clean
Energy, Sierra Club, and the Natural Resources Defense Council (SACE, NRDC, and the
Sierra Club). The Public Staff’s intervention is recognized pursuant to G.S. 62-15(d) and
Commission Rule R1-19(e). The Attorney General’s intervention is recognized pursuant
to G.S. 62-20.

PROCEDURAL HISTORY

On April 29, 2016, DNCP filed its 2016 biennial IRP report and REPS compliance
plan. DEC and DEP (collectively, Duke) filed their 2016 biennial IRP reports and REPS
compliance plans on September 1, 2016.

On June 22, 2016, DNCP filed corrected pages to its IRP report.
On September 30, 2016, DEC and DEP filed corrected pages to their IRP reports.

On December 16, 2016, the Commission issued an Order Scheduling Public
Hearing on 2016 IRP Plans and Related 2016 REPS Compliance Plans. That Order set
the public witness hearing for 7:00 p.m. on February 27, 2017, in Raleigh.

On January 19, 2017, the Public Staff filed a motion for extension of time for the
filing for petitions to intervene and initial comments to February 17, 2017, and the final
date for serving discovery requests to January 24, 2017. The Commission granted this
motion on January 20, 2017.

On January 19, 2017, DEC and DEP filed corrections to their 2016 REPS
Compliance Plans.

On February 16, 2017, DEC and DEP filed late testimony on natural gas issues.



On February 17, 2017, initial comments were filed by the Public Staff, Grant Millin,
NC WARN, NCSEA, MAREC, and jointly by SACE, NRDC and the Sierra Club.

On February 20, 2017, SACE, NRDC and the Sierra Club jointly filed Attachments
A&B to their initial comments.

On February 22, 2017, the Public Staff filed an update to its February 17, 2017
comments regarding the DSM activations of DNCP.

On February 27, 2017, the public witness hearing was held in Raleigh, as
scheduled.

On March 10, 2017, DEP filed notice that Sutton CT 1 was retired effective
March 1, 2017, rather than in June 2017, as included in its IRP.

On April 17, 2017, NC WARN filed reply comments addressing DEC and DEP’s
late-filed testimony on natural gas issues.

On May 10, 2017, SACE, NRDC and the Sierra Club jointly filed reply comments,
including the report “Duke Energy’s Resource Plans for the Carolinas: Supplemental
Analysis.” Also on May 10, 2017, SACE, NRDC and the Sierra Club jointly filed a
corrected version of Attachment D to its initial comments.

On May 10, 2017, reply comments were filed by DNCP and jointly by DEC and
DEP.

PUBLIC HEARING

Pursuant to G.S. 62-110.1(c) the Commission held a public hearing in Raleigh on
Monday, February 27, 2017, at 7:00 p.m., where 32 public witnesses spoke. In summary,
the testimonies of the public withesses focused on the need to encourage energy
efficiency and clean renewable resources, such as solar and wind. A few of the withesses
commented on the value of integrating batteries, and other storage technologies, with the
utilities’ distributed resources. In addition, the witnesses encouraged the Commission to
promote an economy and energy future focused on renewables and distributed energy
systems. For example, one witness testified that the utilities are planning to build too
much unnecessary and unjustified capacity without first maximizing clean energy and
energy efficiency that has known benefits for clean air, clean water, and reduced cost for
consumers. Other witnesses contended that coal and gas perpetuate climate issues
because of greenhouse gas emissions, and further, that the utilities should stop investing
in hydraulic fracked gas infrastructure, including the Atlantic Coast Pipeline.



DISCUSSION

The Commission finds and concludes that the record in this proceeding includes
sufficient detail to allow the Commission to decide all contested issues without the
necessity of a further hearing. The Commission commends the utilities and intervenors
for the quality of presentation and analyses. The following sections summarize issues
significant to the Integrated Resource Plans filed by the utilities and reflect the full record
in the proceeding.

PEAK AND ENERGY FORECASTS
Public Staff Comments - Peak and Energy Forecasts

The Public Staff reviewed the 15-year peak and energy forecasts (2017-31) of
DEP, DEC, and DNCP. The compound annual growth rates (CAGRSs) for the forecasts
are within the range of 0.9% to 1.5%. The Public Staff noted that all of the utilities used
accepted econometric and end-use analytical models to forecast their peak and energy
needs. They commented that with any forecasting methodology, there is a degree of
uncertainty associated with models that rely, in part, on assumptions that certain historical
trends or relationships will continue in the future.

In assessing the reasonableness of the forecasts, the Public Staff first compared
the utilities’ most recent weather-normalized peak loads to those forecasted in their 2015
IRP updates. The Public Staff then analyzed the accuracy of the utilities’ peak demand
and energy sales predictions in their 2009 IRPs by comparing them to their actual peak
demands and energy sales. They commented that a review of past forecast errors can
identify trends in the IOUs’ forecasting and assist in assessing the reasonableness of the
utilities’ current and future forecasts. Finally, according to the Public Staff’'s comments,
they reviewed the forecasts of other adjoining utilities in the VACAR region and the SERC
Reliability Corporation.

The Public Staff commented that for the last 30 years, all three utilities predicted
that their system peaks would occur in the summer. However, during January 2014, the
IOUs reported several hourly peak loads that were greater than the summer peak loads
that occurred later that year. In February 2015, DEC, DEP, and DNCP experienced all
time system peaks. Following these events, DEC and DEP conducted a new resource
adequacy study (reserve margin study) in 2015 and 2016, which was included with their
2016 IRPs. DEP and DEC’s 2016 IRPs now forecast that the utilities are transitioning to
winter peaking systems, with DEP turning winter peaking in 2017, and DEC becoming
winter peaking in 2027. The Public Staff goes on to note that DNCP continues to predict
that it will be a summer peaking system. In addition, SERC is reporting that its
VACAR-South* (Carolinas region) winter peak after EE programs will exceed the summer
peak until 2018, at which time the summer peak becomes dominant through 2025.

4 2016 SERC Regional Electricity Supply and Demand Projections, http://sercl.org/docs/default-
source/committee/ec-reliability-review-subcommittee//rrs-annual-report/2016-regional-supply-and-demand

-projections.pdf?sfvrsn=2.
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The Public Staff commented that in the 1980s a series of extremely cold winter
days caused several winter peaks to be greater than the following summer peaks. This
pattern was relatively short-lived, however, and the summer peaks returned to being the
system peaks. The abnormally cold winter weather events in recent years and customers’
responses to these temperatures have contributed to a sharp growth in winter electricity
demands that lends support to the expectation that DEP and DEC may be transitioning
towards becoming dual peaking or winter peaking systems. The Public Staff suggests,
however, that caution is warranted before making conclusions on this trend.

According to the Public Staff, it is becoming apparent that both summer and winter
peak demands have distinct impacts on the operation of the utility systems. Planning
decisions going forward will need to evaluate how the IOUs respond to the unique
characteristics of seasonal peak demands. The Public Staff notes that each 10U has
attempted to independently address their winter and summer peak demands, in part by
planning for future resources that can accommodate both winter and summer peak
demand loads, as well as the energy requirements of its customers throughout the year.

Public Staff Comments - DEP’s Peak and Energy Forecasts

The Public Staff commented that unlike previous years, DEP no longer considers
its summer peak to be its system peak. DEP’s 2016 IRP predicts its summer peak loads
will have a lower Compound Annual Growth Rate (CAGR) of 1.0% as compared to the
1.2% CAGR of the winter peaks that include load reductions associated with projected
EE programs and prior to the activation of any DSM programs. DEP’s 2014 and 2012
IRPs predicted that its summer peaks would grow at a CAGR of 1.3% and 0.9%,
respectively. Without the reduction in peak demand from implementation of its EE
programs, DEP expects its summer peaks to grow at an average rate of 1.3%. DEP
predicts that in 15 years, the load reductions from its cumulative new EE programs will
reduce its annual summer peak load by approximately 7%, which is similar to its projection
in its 2014 IRP. DEP assumes that it can actively reduce its summer peak load by using
its DSM resources, which it considers a capacity resource.

DEP’s forecast of its winter peak loads reflects a slightly higher CAGR of 1.2%
than the CAGR of 1.0% for its summer peaks, with the annual difference in the seasonal
peaks of approximately 200 MW. DEP predicts that in 15 years, the load reductions from
its cumulative new EE programs will reduce its annual winter peak load by approximately
3% in 2031, which is significantly less than the 7% reduction predicted to be available for
the summer peak. DEP projects that it will have less than half of the DSM resources to
reduce its winter peak loads as compared to the DSM capacity available in summer.

DEP’s energy sales, including reductions associated with its EE programs, are
predicted to grow at a CAGR of 0.9%, which is similar to prior forecasts. DEP predicts
that over the next 15 years, the MWh reductions from its EE programs will reduce its
annual energy sales by approximately 1% in 2017, increasing to 3% in 2031.



The Public Staff commented that given the similarity of DEP’s summer and winter
peaks throughout the forecast period, their review of forecasting accuracy was focused
on comparing the annual peak demand, whether summer or winter, with the previously
forecasted peak demand. According to the Public Staff, a review of DEP’s actual and
weather adjusted peak load forecasting accuracy for one year shows that the forecasts
in DEP’s 2015 IRP underestimated the actual 2016 summer peak load by 1% and
underestimated the actual 2016 winter peak load by 1%. However, a similar review of
DEP’s five-year peak load forecasting accuracy, based on the forecasts (2010-16) filed
in its 2009 IRP, indicates a forecast error of 6%, resulting in an average annual
overestimation of 766 MW. The Public Staff goes on to state that in regard to DEP’s
energy sales forecast, the 2009 forecast also reflects a 6% overestimation error.

The Public Staff commented that it believes the economic, weather-related, and
demographic assumptions underlying DEP’s peak and energy forecasts are reasonable
and that DEP employed accepted statistical and econometric forecasting practices.
Accordingly, the Public Staff found that DEP’s peak load and energy sales forecasts are
reasonable for planning purposes.

Public Staff Comments - DEC’s Peak and Energy Forecasts

The Public Staff commented that similar to DEP, DEC no longer considers its
summer peak to be its system peak. DEC’s forecasted summer peak loads reflect a lower
CAGR of 1.1% as compared to the 1.3% CAGR of the winter peaks that include load
reductions associated with projected EE programs and prior to the activation of any DSM
programs. On average for the next 15 years, the summer peaks are projected to be
approximately 67 MW lower than the forecasted winter peaks. According to the Public
Staff, it is evident that DEC has reduced its forecasts of electricity demand when the
current projections are compared with the 2014 projected growth of 1.4% and the 2012
projected growth of 1.7%. DEC predicts that in the next 15 years, its summer season
DSM programs will reduce load by 6% and its EE programs will reduce its summer peak
demands by another 3% by 2031.

DEC’s 15-year forecast predicts that its winter peaks will grow at a CAGR of 1.3%,
as compared to the 1.5% forecast in its 2014 IRP and 1.7% growth rate projected in its
2012 IRP. Without the reduction in peak demand resulting from the implementation of its
EE programs, DEC expects its winter peaks to grow at an average rate of 1.4% each year
for the next 15 years. The average annual growth of its winter peak, which DEC considers
its system peak, is forecasted to be 258 MW for the next 15 years. DEC predicts that over
the planning horizon, the load reductions from its cumulative new EE programs will reduce
its annual winter peak load by approximately 2%, as opposed to the 3% reduction
projected from EE programs for its summer peak. The plan also assumes that DEC can
reduce 3% of its load by 2031 by using its winter season DSM resources. While DSM is
considered a capacity resource, it is projected to contribute significantly less in capacity
savings in the winter as opposed to the 7% reduction in load projected during its summer
peaks.



The Public Staff commented that DEC’s energy sales, including the effects of its
EE programs, are expected to grow at a CAGR of 1.0%. This growth rate is the same as
predicted in 2014, but is considerably lower than the 1.7% predicted in its 2012 IRP.

The Public Staff's review of DEC’s actual and weather adjusted peak load
forecasting accuracy for one year shows that the forecasts in its 2015 IRP over-predicted
its 2016 summer peak load by 4% and over-predicted its 2016 winter peak load by 5%.
However, the one-year forecast errors are reduced to 3% for the winter peak and 2% for
the summer peak on a weather-adjusted basis. In addition, the Public Staff reviewed
DEC’s peak load forecasting accuracy based on the forecasts for 2010-16 filed in DEC’s
2009 IRP. The review indicates a forecast error of 4%, resulting in an average annual
overestimation of 629 MW of demand. DEC’s 2009 energy sales forecast reflects a 2%
overestimation error.

The Public Staff commented that it believes the economic, weather-related, and
demographic assumptions underlying DEC’s 2016 peak and energy forecasts are
reasonable and that DEC has employed accepted statistical and econometric forecasting
practices. Accordingly, the Public Staff finds DEC’s peak load and energy sales forecasts
to be reasonable for planning purposes.

Public Staff Comments - DNCP’s Peak and Energy Forecasts

The Public Staff commented that DNCP’s 15-year forecast predicts that its
adjusted summer peaks will grow at a CAGR of 1.5%. DNCP’s 2014 and 2012 IRPs
predicted a CAGR of 1.3% and 1.5%, respectively. The average annual growth of its
summer peak is forecasted to be 293 MW for the next 15 years. DNCP predicts that in
the next 15 years, the load reductions from its EE programs will reduce its annual peak
load by approximately 1%, a decrease from the 2% forecast in its 2014 IRP. DNCP
predicts that load reductions from the activation of its DSM programs will reduce its peak
load by approximately 1% by 2031. DNCP’s forecast of its winter peak loads reflects a
slightly lower CAGR of 1.3% relative to the CAGR of 1.5% for its summer peaks. On
average, the winter peaks are approximately 2,728 MW less than the forecasted summer
peaks.

The Public Staff commented that DNCP’s energy sales are predicted to grow at an
average annual rate of 1.5%, an increase from the 1.1% in the 2014 IRP and a decrease
from the 1.6% growth rate predicted in its 2012 IRP. According to the Public Staff, DNCP
predicts that the savings from its EE programs will reduce its energy sales by
approximately 1% by 2031, which is less than the 3% reduction in energy sales previously
forecasted in its 2014 IRP.

The Public Staff's review of DNCP’s actual peak load forecasting accuracy for one
year shows that its 2015 IRP over-predicted DNCP’s 2016 summer peak load by 1% and
under-predicted its 2016 winter peak load by 9%. According to the Public Staff, DNCP’s
forecast errors are somewhat similar to the errors observed with DEP and DEC. The
forecast errors are partially attributable to the mild summer and winter peak-day



temperatures for 2016. The Public Staff also reviewed DNCP’s peak load forecasting
accuracy based on the forecasts for 2010 - 2016 in DNCP’s 2009 IRP. The Public Staff
commented that their review indicates a forecast error of 6%, an average annual
overestimation of 1,035 MW of capacity. They go on to state that in regard to DNCP’s
energy sales, the forecast provided in the 2009 IRP reflects a 6% overestimation error.

The Public Staff commented that it believes the economic, weather-related, and
demographic assumptions underlying DNCP’s peak and energy forecasts are reasonable
and that DNCP has employed accepted statistical and econometric forecasting practices.
Accordingly, the Public Staff concludes that DNCP’s peak load and energy sales
forecasts are reasonable for planning purposes.

Public Staff Conclusions - Peak and Energy Forecasts

The Public Staff commented that the importance of load forecast accuracy cannot
be overstated given that the purpose of the IRP is to determine the most reasonable plan
to serve the forecasted load at least cost. The Public Staff notes that these are the first
IRPs where DEP and DEC project that they will be winter peaking. In the event that DEC’s
estimated winter peak loads and temperatures are overstated and their summer peaks
remain dominant, the lower growth in peak demands combined with the predicted
increase in solar generation eliminates or significantly reduces the need for 435 MW of
combustion turbine (CT) capacity planned for 2025 in DEC’s IRP.

The Public Staff expressed a concern revolving around the unexpectedly large
increases in the demand for electricity for all three IOUs at the time of the 2014 and 2015
system peaks in January and February during periods of abnormally low temperatures.
The Public Staff notes that the influence of these two extreme winters has the potential
to bias the estimation incorporated in regression analysis, thereby producing less
accurate forecasts. The Public Staff goes on to state that identifying and properly
forecasting the shape of customers’ responses to abnormally cold conditions can be
challenging due to its non-linear nature and may not be fully captured in the current
equations in the IOUs’ peak forecast models. As such, the Public Staff recommended that
the utilities continue to review their winter peak equations in order to better quantify the
response of customers to low temperatures. The Public Staff also recommended that the
IOUs continue to present CAGRs for both the summer and winter seasons.
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Summary of Growth Rates

The following table summarizes the growth rates for the IOUs’ system peak and

energy sales forecasts in their IRP filings.

2017- 2031 Growth Rates
(After New EE and DSM)

Summer Peak | Winter Peak | Energy Sales | Annual MW Growth
DEP 1.0% 1.2% 0.9% 172
DEC 1.1% 1.3% 1.0% 286
DNCP 1.5% 1.3% 1.5% 293

SACE, NRDC and the Sierra Club Comments - Peak and Energy Forecasts

SACE, NRDC and the Sierra Club retained James F. Wilson, an economist and
independent consultant in the electric power and natural gas industries, to evaluate the
peak load forecasts used in the 2016 IRPs. According to comments filed by SACE, NRDC
and the Sierra Club, the load forecast is a major factor determining a utility’s need for new
resources to meet system energy and demand. Overstating load growth will result in
excess capacity on the system, and excess costs borne by ratepayers. Mr. Wilson
concluded in his report, Review and Evaluation of the Peak Load Forecasts for the Duke
Energy Carolinas and Duke Energy Progress 2016 Integrated Resource Plans (Wilson
Report)® that DEC’s winter peak load forecast — which is critical due to the utility’s new
‘winter peaking” paradigm — is high, and that there was not enough information to
determine whether DEP’s load forecast was reasonable.

Mr. Wilson concluded that the risk of very high loads, especially in winter, was
substantially exaggerated in the reserve margin studies performed for DEC and DEP. He
indicates the critical assumptions about the impact of extreme cold on load levels were
chosen based on simple regressions over rather arbitrarily-chosen temperature ranges,
despite the high sensitivity of the results to the chosen ranges. He goes on to state that
this casual approach stands in contrast to the rigorous process and analysis that the load
forecasters at PJM Interconnection, LLC, underwent to enhance their load forecasting
methodology following the polar vortex experience. According to Mr. Wilson, the PIM load
forecasters developed enhancements to more accurately represent the relationship
between loads and extreme temperatures. PJM’s enhanced methodology now employs
additional “weather splines” in order to more accurately capture the relationships between
load and temperature over different temperature ranges, including extreme hot and cold
conditions. Among other things, Mr. Wilson suggested that for future IRP proceedings

5 Comments of Southern Alliance for Clean Energy, Natural Resources Defense Council, and the Sierra
Club, Attachment A (Docket No. E-100, Sub 147), dated February 17, 2017.
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DEC and DEP should research the drivers of sharp winter load spikes under extreme cold
conditions, and study the relationship between cold and load, to inform future reserve
margin studies.

NCSEA Comments - Peak and Energy Forecasts

NCSEA commented that there are differing forecasts for DEP-West and DEP-East
that are not accounted for in DEP’s single IRP. According to NCSEA, DEP acknowledges
the differing load forecasts in the two service territories, noting that “events in the East
are not always coincident in the West....” NCSEA goes on to state that when the two
service territories are analyzed in a single IRP, the resulting analysis shows that the
combined service territories are already a winter peaking system, which masks the fact
that DEP-East is not expected to become a winter peaking system until 2023.

Due to the extensive and drastic differences between DEP-West and DEP-East,
NCSEA requested that the Commission direct DEP to provide separate analyses for its
DEP-East and DEP-West service territories in future IRP filings.

NC WARN Comments - Peak and Energy Forecasts

NC WARN commented that “it remains apparent in its IRPs that Duke continues
to exaggerate its growth of electricity sales....” NC WARN notes that Duke’s peak and
energy growth projections are about as high as they have been in the past several IRPs
and comments that the growth estimates are unreasonably high. According to NC WARN,
Duke admits per customer usage of electricity has been flat to negative, but baldly claims
that increases in number of customers will cause the entirety of the growth in energy (See
DEC IRP, p. 16). NC WARN commented that one of the most glaring deficiencies in the
Duke IRPs filed in this docket is the continuing overestimation of population growth and
its effect on electricity usage. NC WARN states that the Commission must closely
scrutinize the validity of the analyses used by Duke to justify growth projections.

Duke Reply Comments - Peak and Energy Forecasts

Duke noted that the Public Staff concluded that both DEC and DEP’s load
forecasts and methodologies were reasonable for planning purposes. Duke commented
that DEC’s forecasting error rate in the 2008-2009 timeframe mostly resulted from the
severe economic downturn that occurred in 2009 and which no one was able to
reasonably foresee. According to Duke, DEC suffered more than DEP and most utilities
in the 2009 recession due to its large loss of industrial load, particularly from textiles. In
contrast, the DEC peak load forecast developed in 2010 projected a 2013 value that was
only 131 megawatts different than the actual weather-adjusted value for the year 2013.
Duke commented that its forecasting methodology is always evolving in an effort to further
improve the process, as a result of best practices and otherwise.

In response to the Public Staff's recommendation that DEC and DEP continue to
review their winter peak equations in order to better quantify the response of customers
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to low temperatures, Duke commented that DEC and DEP regularly review their peak
forecasting methodologies to ensure adherence to the latest industry standards. Duke
goes on to state that given the increasing importance of efficiency trends on energy
usage, DEC and DEP incorporate Statistically Adjusted End-Use Models (SAE) in their
peak forecasting process. According to Duke, SAE models attempt to incorporate the
effects of energy efficiency trends into the forecast as well as other end-use changes.
This approach also has the advantage of generating a forecast for each month rather
than a simple seasonal forecast. Duke commented that in the spring 2016 forecast, the
SAE methodology produced a lower summer peak forecast, but a slightly higher winter
peak forecast, which matches recent trends.

Duke addressed in its reply comments the fact that SACE, NRDC and the Sierra
Club were critical of Duke’s load forecasts. As an initial matter, Duke commented that
SACE, NRDC and the Sierra Club admitted in their response to DEC and DEP’s Data
Request 1-5 that, “Mr. Wilson has not prepared any utility electric peak load forecasts.”
Duke commented, however, that Mr. Wilson’s determination of peak load growth rates
draws upon recent PJM trends reducing peak growth rates downward without
consideration of the differences that may exist between PJM and North and South
Carolina. Duke concluded that a comparison of PJM forecast trends to all North and South
Carolina forecast trends is of very limited value. Duke noted that while both DEC/DEP
and PJM use Moody’s Analytics for their economic projections, within the January 2017
PJM Load Forecast Report, Moody’s highlights the weakness of the PJM territory
compared to the stronger southern economy.® Duke further commented that using
current Moody’s projections, population growth rates in North and South Carolina are
expected to grow 5 to 6 times as fast as PJM, and nearly twice the expected U.S. growth
rate.

Duke notes that in paragraph 26 on page 13 of the Wilson Report, Mr. Wilson
correctly points out that “the very high loads that have occurred on recent, extremely cold
winter days occur for very few days and hours; loads in other hours and on other days
are much lower. Peak load forecasts intended to represent median or mean values should
be relatively unaffected by such rare events.” According to Duke, actual peaks fluctuate
greatly while the weather normal peaks are not influenced by the extremes, either to the
upside or downside. According to Duke, this is illustrated in Mr. Wilson’s figure, JFW-3.”
Therefore, Duke contends that the DEC and DEP forecasts represent an appropriate
median forecast.

In reply comments, Duke also addressed Mr. Wilson’s suggested use of multiple
cold weather splines based on similar analysis performed by PJM. Duke commented that
after reviewing PJM’s cold weather load forecast and spline development, Astrapé
Consulting (Astrapé), and Duke only identified a single cold weather spline at
temperatures less than 25 degrees which is almost identical to the method employed by

6 http://www.pjm.com/~/media/library/reports-notices/load-forecast/2017-load-forecast-report.ashx, at
17-18.

71d. at 7.
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Astrapé. According to Duke, this critique further demonstrates that Mr. Wilson does not
understand the load modeling methods used by Astrapé, and thus his criticisms should
be rejected.

In response to NCSEA’s comments, Duke disagrees with NCSEA'’s
recommendation that the Commission require DEP to complete separate analyses for the
DEP-East and DEP-West service areas in future IRPs and updates. Duke commented
that while generation units are important to support local energy, voltage and reliability
needs, DEP also studies, plans, and adds generation to serve DEP’s entire system
needs. Duke noted that significant efforts are in place to address the needs of both the
east and west portions of DEP’s service territory. The Western Carolinas Modernization
Plan is one of the efforts in place to address these needs. Duke asserted that there is no
compelling reason to change the IRP process to a service-area specific basis, as NCSEA
requests.

DNCP Reply Comments - Peak and Energy Forecasts

DNCP commented that the Public Staff’'s analysis found Dominion’s forecasts to
be reasonable. However, in response to the Public Staff’s review of peak load forecasting
accuracy, DNCP explained that it contracts with Moody’s Analytics to provide economic
explanatory variables for use as input variables in its econometric load forecasting
models. DNCP explained in its reply comments that Moody’s has forecasted higher
economic growth than what actually occurred in Virginia, the region primarily served by
DNCP. According to DNCP, this lower than anticipated economic growth in Virginia has
been a key reason why its forecasts have been higher than what has actually occurred.
DNCP commented that DNCP reviews its load forecasting models and processes
annually, and improves the process as appropriate. However, DNCP acknowledges that
predicting customer demand during times of very low temperature conditions has
historically been a challenge.

Commission Conclusions - Peak and Energy Forecasts

Based on the foregoing, the comments of the parties, and the entire record in this
proceeding, the Commission concludes that the IOU’s peak load and energy sales
forecasts are reasonable for planning purposes. In reaching this conclusion, however, the
Commission shares the concerns expressed by the Public Staff on issues related to
statistical and econometric forecasting practices and by SACE that DEC’s load forecast
may be higher than reasonably justified. Therefore, as discussed in detail below, the
Commission directs DEC to address this matter in its 2017 IRP update. Based on the fact
that Duke studies, plans, and adds generation to serve DEP’s entire system needs, the
Commission is not persuaded by NCSEA’s argument that DEP should alter its IRP
planning to incorporate separate analyses for DEP-East and DEP-West.
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The Public Staff commented that the economic, weather-related, and demographic
assumptions underlying the utilities’ peak and energy forecasts are reasonable and
employed accepted statistical and econometric forecasting practices. The Commission
finds no compelling evidence to the contrary. However, the Commission is aware of the
challenges the utilities face to effectively forecast peak loads and appropriately
incorporate recent extreme weather events. In particular, the Commission takes note of
the Public Staff's comments that the 2014/2015 extreme winters have the potential to bias
the estimation incorporated in regression analysis, thereby producing less accurate
forecasts. The Public Staff goes on to state that identifying and properly forecasting the
shape of customers’ responses to abnormally cold conditions can be challenging due to
its non-linear nature and may not be fully captured in the current equations in the IOU’s
peak forecast models.

The Commission further concludes that the DEC load forecast may be high. In
reaching this conclusion, the Commission recognizes the Wilson Report. To quote from
Mr. Wilson’s report, “Overall, the DEC winter peak forecast seems somewhat high
compared to the trend in the weather-adjusted peaks....” Mr. Wilson notes in his report
on page 9 that for DEC, there has been a steady differential between the
weather-adjusted summer and winter peaks during recent years, averaging 750 MW over
2009 to 2016, and averaging 683 MW over 2014 to 2016. The report states that DEC’s
current forecast breaks from this pattern, again suggesting that the winter peak forecast
is high (see Figure JFW-6: DEC Summer and Winter Peaks, Historical and Forecast).

Continuing to address the DEC winter forecast, Mr. Wilson states in his report on
page 7 that changes in end-use technologies may be affecting these brief, extreme winter
peak loads under extreme cold conditions. The report points out that DEC stated it has
not performed any formal analysis to determine which end uses are contributing to these
load spikes on extremely cold winter mornings (response to Data Request SACE 2-11).

The Commission recognizes that it is important for each of the utilities to effectively
address load response to temperature changes and especially extreme weather events
when preparing peak load forecasts. Therefore, the Commission encourages the utilities
to seek out and apply lessons learned to their forecasting methodologies wherever those
best practices are identified.

Specifically, the Commission determines that DEC should address in its 2017 IRP
Update, any refinements it makes to its forecasting methodology to better address load
response in general, but especially the previous extreme winter weather events. In
addition, DEC should clarify in its 2017 IRP Update how the 540 MW NCEMC backstand
agreement is treated in its forecast.
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RESERVE MARGINS
Public Staff Comments - Reserve Margins

The Public Staff noted in its comments that DEP, DEC, and PJM® use a
recommended system reserve margin based on the Loss of Load Expectation (LOLE)
probabilistic assessment. The LOLE is a metric that targets the probability of the loss of
load on one day in a ten-year period, or one firm load shed event resulting in unserved
energy for a firm customer on one day in a ten-year period. The reserve margins that
correlate with this LOLE are approximately 17.0% for DEP and DEC, up from 14.5% in
the 2014 IRP, and 16.5% for PJIM. DEP and DEC’s shift from being summer peaking
systems to a winter peaking systems means that their reserve margins are designed to
meet the winter peak.

PJM’s 2015 Reserve Requirement Study recommends use of a reserve margin of
16.5% to satisfy the reliability criteria required by the North American Electric Reliability
Corporation (NERC), Reliability First Corporation, and PJM’s Planned Reserve Sharing
Group. DNCP utilizes a coincidence factor to account for the historically different peak
periods between DNCP and PJM, and, therefore, its ability to meet its PJM reserve
requirements. This coincidence factor reduces DNCP’s reserve margin requirement to
12.46%.

The Public Staff stated in its comments that for the planning period 2017 to 2031,
the range of reserve margins reported by the electric utilities continues to be similar to
those used in previous IRPs when adjusting for the lower than estimated load growth. For
the period covered by the IOUs’ 2016 IRPs, planned reserves are:

Electric Utility | Planned Reserve 2017-2031 | Target Reserve Margin
DEP 17.0% to 27.0% 17.0%

DEC 17.0% to 24.0% 17.0%

DNCP 12.46% to 23.0% 12.46%

In their 2014 IRPs, DEP and DEC'’s target reserve margins were 14.5% and
DNCP’s was 11.2%. The increase in reserve margins is based on recent modeling results
that demonstrated the volatility of loads during the winter months, generation resource
availability, and overall electric generation and grid system response. DEP and DEC used
Astrapé, to perform their reserve margin studies. The Public Staff commented that
Astrapé has an extensive background in performing modeling and analysis for multiple
utilities and regional transmission organizations (RTOs), including PJM. It also performed
the modeling and analysis for DEP and DEC'’s reserve margin studies in 2012.

The Public Staff commented that DEP and DEC's operating reserves during the
winter peaks in 2014 and 2015 fell below 1%, largely driven by extreme cold weather
events in those years. The reduced operating margins were caused by a number of

8 DNCP utilizes the PIM capacity planning process for long- and short-term planning of capacity needs.
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factors. The extreme cold resulted in unexpectedly high demand, in part due to additional
use of resistive heaters such as electric strip heating and portable electric heaters.
Increased load, however, was not the only factor that led to the reduced operating margins
in 2014 and 2015. A number of plants in the system experienced forced outages because
of the extreme cold due to controls and other essential systems being frozen or inoperable
at those temperatures. Since that time, DEP and DEC have made capital and operational
investments in freeze protection. According to the Public Staff, their systems should now
be more resilient to cold weather and, therefore, less likely to experience such narrow
operating margins. The Public Staff commented, however, that responses to its data
requests indicate that the forced outage rates Astrapé assumed for the reserve margin
study were not adjusted to reflect this additional freeze protection, potentially
overestimating the likelihood of outages at winter peak and overestimating the
recommended planning reserve margin percentage.

The Public Staff also expressed a concern that the approach used by Astrapé may
overestimate the demand response associated with these low temperatures and thus the
level of reserve margin needed.

The Public Staff addressed other concerns it has with methodologies employed in
the Astrapé study. These additional concerns are documented on pages 46-50 in the
Public Staff's comments. The Public Staff commented that it is not convinced that the
recommended 17% reserve margin based on the winter peak is fully supported. The
Public Staff recommends that the Commission direct DEP and DEC to continue to
evaluate the methods and assumptions utilized in their 2016 reserve margin studies to
try to better understand the relationships between extreme weather events and load
response, as well as economic and load growth rates, and update this information as
needed in their next IRPs.

Based on its review of the annual plans, the Public Staff commented that it believes
that the reserves included in the utilities’ IRPs are reasonable at this time for planning
purposes. The Public Staff recommended that DEP and DEC continue to review their load
forecasting methodology to ensure the assumptions and inputs remain current and that
appropriate models quantifying customers’ responses to weather, especially abnormally
cold winter weather events, are employed.

The Public Staff also commented that to understand the impact of solar and other
renewable generation on reserve margin adequacy, more precise modeling is needed.
Analysis of the nature of solar power injected into the electrical system, or any other power
source that is intermittent in nature, requires sub-hourly modeling with multiple and
potentially complex scenarios. The Public Staff commented that sub-hourly modeling
could necessitate more time and material intensive resources than currently used. The
Public Staff recommends that I0Us in future IRPs evaluate the feasibility and benefits of
advanced analytic techniques that incorporate sub-hourly modeling and more granular
system performance data, and to the extent these advanced analytics are available at
reasonable cost, utilize these resources to provide better information and understanding
on optimizing reserve margin needs, as well as overall system operations.
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SACE, NRDC, and the Sierra Club Comments - Reserve Margins

Based on conclusions in Mr. Wilson’s Report entitled Review and Evaluation of the
Reserve Margin Determinations for the Duke Energy Carolinas and Duke Energy
Progress 2016 Integrated Resource Plans,® SACE, NRDC, and the Sierra Club
commented that the reserve margins used in the 2016 IRPs were improperly inflated.

In his report, Mr. Wilson noted that the reserve margins used in the 2016 IRPs
were based upon recommendations in the DEC and DEP 2016 reserve margin studies
prepared by Astrapé and provided in response to data request SACE 1-8. Mr. Wilson’s
evaluation focused on three issues having to do with how loads were represented in the
Astrapé studies and he concluded that these were inaccurate and unsupported.

First, according to Mr. Wilson, the reserve margin studies extrapolated the
relationship between cold temperatures and winter loads that occurred in some hours in
recent years over much lower temperatures that have not occurred for decades in a
manner that greatly exaggerates the magnitude of the loads likely to occur under extreme
cold conditions.

Second, Mr. Wilson notes that the economic load forecast uncertainty that was
layered on top of the weather-related load distributions was also exaggerated, and is not
supported by the underlying data it was based upon.

Finally, Mr. Wilson notes that the reserve margin studies relied upon the DEC and
DEP peak load forecasts, and treated them as forecasts of mean or average peak loads;
however, at least in the case of DEC, the forecast value apparently was not a mean value,
and was likely several hundred megawatts in excess of the mean forecast, which would
bias the reserve margin by making it higher.

Mr. Wilson states that his review of these issues leads to the conclusion that the
risk of very high loads, especially in winter, was substantially exaggerated in the reserve
margin studies, and, therefore, the recommended increases in the DEC and DEP reserve
margins are unsupported and should be rejected. Among other things, Mr. Wilson
suggests that for future IRP proceedings, Duke should research the drivers of sharp
winter load spikes under extreme cold conditions and study the relationship between cold
and load to inform future reserve margin studies.

NC WARN Comments - Reserve Margins

NC WARN summarized the projected reserve margins over the planning period
included in DEC and DEP’s current IRP filings. NC WARN characterizes these reserve
margins as “excessive” based in large part on a polar vortex in 2014. NC WARN goes on
to state that witness Powers concluded at the certificate hearing for the NTE merchant
plant in Docket No. EMP-92, Sub 0 that it is important to underscore that there is no

9 Comments of Southern Alliance for Clean Energy, Natural Resources Defense Council, and the Sierra
Club, Attachment B (Docket E-100, Sub 147) dated February 17, 2017.
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reason to build any baseload capacity to meet once-in-a-generation polar vortex
conditions that cause higher than expected winter peak loads.

NC WARN also noted in its comments that the most recent NERC report'® on
reliability factors and resource adequacy of utility regions around the country describes
the anticipated reserve margin and recommends 15% as the reference margin.

Duke Reply Comments - Reserve Margins

Duke commented that it has appropriately addressed the Public Staff’'s concerns
regarding the reserve margin studies, and Duke continues to fully support the findings
recommending minimum 17% winter reserve margin targets for DEC and DEP.

Duke acknowledged in its reply comments that DEC and DEP have experienced
significantly higher loads than projected during recent cold weather events. For example,
Duke commented that DEP carried 21% summer planning reserve margins into 2015, but
experienced real time operating reserves of -3% during the February 20, 2015 cold
weather event. The significant load response to cold weather that DEC and DEP
experienced in 2014 and 2015, along with the high penetration of solar resources on the
Duke system and in the interconnection queues, were the primary drivers for conducting
the new reserve margin studies in 2016.

Duke noted the following in its reply comments:

The Public Staff expressed concerns that the regression equation modeling
conducted in the reserve margin studies “may overstate the demand
response associated with these low temperatures and thus the level of
reserve margin needed.” Specifically, Duke addresses the comments of the
Public Staff that “This equation represents the peak daily load associated
with the lowest temperature recorded that day, not necessarily occurring at
the same hour. Astrapé appears to be using this peak day equation to
determine hourly load for each hour of historic temperature data below
25 degrees. For example, if a day has 24 hours of temperature below
25 degrees, then this equation represents the load response at each of
these hours regardless of the time of day.” Duke commented that the Public
Staff’s assertion is not correct.

Duke replied that as discussed in its responses to Public Staff data request
DEP 1-7 and DEC 17-7, the regression equations were based on peak hours on
weekdays during the 2014 and 2015 time period. Duke noted that the actual filters placed
on the data were reported in that data response. To correct the cold weather days in the
synthetic load shapes, Duke commented that only the peak load hour of the day was
modified using the regression equation and that the rest of the day was scaled up or down
based on a standard cold weather day shape.

10 North American Electric Reliability Corporation, 2016 Long-Term Reliability Assessment, December
2016.
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In order to ensure that demand response in the synthetic loads during cold
temperatures was in line with the 2014 and 2015 actual peaks, Duke noted that Astrapé
compared the weekday synthetic loads with the actual history. This comparison was
provided in response to DEC-DEP SACE Data Request 1-11. According to Duke, the
comparison demonstrates that the predicted loads calibrate well with the actual load
response seen in 2014 and 2015.

Duke also addressed the Public Staff's comments that responses to its data
requests indicate the forced outage rates Astrapé assumed for the reserve margin study
were not adjusted to reflect operational investments in freeze protection, potentially
overestimating the likelihood of outages at winter peak and overestimating the
recommended planning reserve margin percentage. Duke noted that it explained the
details of the cold weather outage modeling and related impacts on reserve margin study
results in response to various Public Staff data requests. According to Duke, the outage
data used in the 2016 reserve margin study was based on NERC Generating Availability
Data System (GADS) data for years 2010-2014. As noted by the Public Staff, the outage
assumptions were not adjusted to reflect the additional subsequent freeze protection
investments in Duke’s generating plants. Duke pointed out, however, that it is important
to understand that the reserve margin studies captured the impact of unit outages through
‘random” Monte Carlo simulations, and although the outage draws are based on historic
seasonal data, the outage draws are independent of temperature in the simulations.*!

Further, Duke commented that the inclusion or exclusion of a couple of randomly
occurring, short-term duration unit outages will not have a significant impact on the
system equivalent forced outage rate (EFOR) values. Thus, the few hours that freezing
problems may have occurred would typically have little impact on individual unit EFOR
values or the reserve margin study results. Duke notes, however, that if unit outages were
“forced” to occur on extreme cold days within the simulations similar to 2014 and 2015,
then it would put upward pressure on the reserve margin. Duke commented that the key
is whether or not the outages are “forced” to occur concurrent with high winter peak loads.
According to Duke, this is precisely what Astrapé modeled as a cold weather sensitivity.
Astrapé forced additional units offline concurrent with cold temperatures and high loads
similar to what was experienced in 2014 and 2015.?> Duke commented that the results of
the sensitivity analysis showed a significant impact on loss of load expectation and
resulted in an increase in the reserve margin target of greater than 2%. As such, Duke
did not force these cold weather outages into the base case of the reserve margin study.

Duke noted that the analysis shows that these outages were extremely isolated
and short in duration. Because the outages are modeled independently from weather in
the base case, removing the cold weather related outages has little to no impact on the
overall reserve margin study results as reflected by the slight change in EFOR. Duke
commented that if the cold weather outages were forced to occur at the same time as

11 Unit outage modeling is described more fully in Section IIl.F of the reserve margin study.

12 The cold weather sensitivity can be found in Section VI of the reserve margin study with the underlying
forced outage penalty found in the Confidential Appendix.
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extreme cold weather and high load events, as reflected in the cold weather outage
sensitivity, then the results change dramatically. According to Duke, based on the lessons
learned in 2014 and 2015, Astrapé and Duke did not believe it prudent to force these
outages to occur during the extreme cold temperatures in the base case analysis and
thus only modeled the average EFOR across the winter.

Finally, Duke commented on the Public Staff’'s recommendation that utilities
evaluate the feasibility and benefits of advanced analytic techniques that incorporate
sub-hourly modeling and more granular performance data in order to better analyze the
nature of solar power injected into the electrical system, or any other intermittent power
source. Duke noted that the Duke IRP team is in the process of evaluating available model
enhancements. Duke commented that the IRP utilizes hourly long-term models for system
optimization and production cost modeling. The computational time to produce results in
these models has generally not allowed these longer-term models to be developed at a
sub-hourly granularity. According to Duke, sub-hourly analysis is more appropriately
handled in shorter term production costing models utilized by the systems optimization
group. As this group makes advancements in studying operational impacts, such as
incremental ancillary service requirements, results will be shared with the IRP team as
inputs to the IRP models.

DNCP Reply Comments - Reserve Margins

DNCP commented that it is already working to meet the Public Staff’'s
recommendations relative to advanced analytic techniques that incorporate sub-hourly
modeling and more granular system performance data. DNCP noted that in order to
accommodate the anticipated growth of intermittent renewable generation, Dominion is
in the process of integrating generation, transmission, and distribution planning more fully,
and investigating more granularity in the modeling. According to DNCP, it anticipates that
this effort will help ensure reliable system operations as the resource mix evolves in the
future, especially concerning the addition of intermittent generation. DNCP commented
that it intends to include the results of this work in future IRPs.

Commission Conclusions - Reserve Marqgins

Based on the foregoing, the comments of the parties, and the entire record in this
proceeding, the Commission concludes that the reserve margins included in the utilities’
IRPs are reasonable at this time for planning purposes. However, the Commission finds
the analyses by the Public Staff and SACE’s report by Mr. Wilson to be helpful regarding
the question of whether DEC and DEP should move to a 17% winter reserve margin
target. The Commission concludes that this move is not supported by the evidence in this
proceeding. Nevertheless, the concerns outlined by the Public Staff, as well those
discussed in Mr. Wilson’s report, should be acknowledged by DEC and DEP and fully
addressed in their 2017 IRP updates.
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Further, the Commission is not persuaded by NC WARN'’s arguments relying on
witness Power’s testimony in Docket No. EMP-92, Sub 0. In the Order issued
January, 19, 2017, in that docket, the Commission observed the following:

On cross-examination, however, witness Powers acknowledged he
undertook no independent modeling, no independent analysis of key
economic factors, such as income, electricity prices, and industrial
production indices, and no independent analysis or modeling of weather
projections. He only looked at the last ten years of actual loads reported by
DEC and DEP. He also testified on cross-examination that he did not
consider population growth to be necessarily connected to load growth and
that he made no assumptions about manufacturing output in North Carolina
over the next 20 years.

Order Granting Certificate with Conditions, at p. 14 (January 19, 2017).

NC WARN noted in its comments that the most recent NERC report on reliability
factors and resource adequacy of utility regions around the country describes the
anticipated reserve margin and recommends 15% as the reference margin. Based on a
review of the NERC report, the Commission acknowledges that NERC uses 15% as the
“‘Reference Margin Level” for the SERC-E region. However, the Commission does not
view NERC’s Reference Margin Level as a recommendation for use as a reserve margin.
The NERC definition of Reference Margin Level provided in the report, at page 171, is as
follows:

The assumptions of this metric vary by assessment area. Generally, the
Reference Margin Level is typically based on load, generation, and
transmission characteristics for each assessment area and, in some cases,
the Reference Margin Level is a requirement implemented by the respective
state(s), provincial authorities, ISO/RTO, or other regulatory bodies. If such
a requirement exists, the respective assessment area generally adopts this
requirement as the Reference Margin Level. In some cases, the Reference
Margin Level will fluctuate over the duration of the assessment period, or
may be different for the summer and winter seasons. If one is not provided
by a given assessment area, NERC applies a 15% Reference Margin Level
for predominantly thermal systems and 10% for predominantly hydro
systems.

The analyses regarding reserve margin targets is extremely technical and
complicated, made even more so by the advent of winter peaking on DEP and DEC'’s
systems. The Commission relies heavily on the Public Staff’s review and analysis to make
its decisions on this subject. Therefore, the Commission determines that DEC and DEP
should work with the Public Staff to address the Public Staff's and Mr. Wilson’s reserve
margin concerns and to implement changes as necessary to help ensure that the reserve
margin target(s) are fully supported in future IRPs. Further, the Commission requests that
Duke and the Public Staff file a joint report summarizing their review and conclusions

22



within 150 days of the filing of Duke’s 2017 IRP updates. In addition to addressing the
reserve margin concerns identified by the Public Staff and Mr. Wilson, the report should
clearly define the support and basis for the targeted reserve margins incorporated into
the IRPs. If the parties cannot reach consensus, then the report should outline their
differences and recommend a procedure for the Commission to pursue in reaching a
conclusion about the reserve margins recommended by DEC and DEP in their IRPs.

In addition, the Commission concurs with the Public Staff’'s recommendation that
in future IRPs the 10Us should evaluate the feasibility and benefits of advanced analytic
techniques that incorporate sub-hourly modeling and more granular system performance
data. Further, to the extent that these advanced analytics are available at reasonable
cost, the IOUs should utilize these resources to provide better information and
understanding on optimizing reserve margin needs, as well as overall system operations.

SYSTEM PEAKS AND USE OF DSM RESOURCES
Public Staff Comments - DEP’s System Peaks and Use of DSM Resources

The Public Staff noted that DEP’s 2016 annual system peak of 13,244 MW
occurred on January 19, 2016, at the hour ending 7:00 a.m., at a system-wide average
temperature of 21 degrees Fahrenheit (°F), which is above the normal peak day
temperature of 17°F. DEP’s all-time peak of 15,515 MW occurred on February 20, 2015,
at a temperature of 12°F. Given the relatively mild peak-day winter temperature in 2016
and ample available reserves, DEP did not activate any of its DSM programs. This is in
contrast to 2015, when a significant amount of generation was not available for dispatch
on the morning of the winter peak. Due to the extreme temperatures, DEP activated its
DSDR?®? program, reducing load by 290 MW; its commercial, industrial, and government
(CIG) and EnergyWise demand response programs, reducing load by 26 MW; and its
large load curtailment program, reducing load by 240 MW. The Public Staff commented,
for that peak hour in 2015, DEP’s operating margin fell to -1.6%. As a result, in order to
prevent shedding of load DEP acquired 700 MW of non-firm energy, 500 MW from DEC
and the remainder from PJM and others.

Based on the Public Staff’'s comments, DEP’s summer system peak of 13,033 MW
occurred on July 26, 2016, at the hour ending 4:00 p.m., at a system-wide temperature
of 94°F, which is considered mild or slightly below average temperature. This peak was
211 MW less than the previous winter’s peak, and ample available reserves led DEP to
activate only 23 MW of its DSM resources.

The Public Staff noted that during DEP’s ten highest peak loads in 2016, DEP
activated its DSM programs twice during the summer season (23 MW and 2 MW). In
response to the Public Staff’'s data request, DEP indicated that none of the ten highest
2016 peak loads warranted the drastic response to actual load conditions observed during
the winters of 2014 and 2015 and the summer of 2015. DEP indicated that in 2016,

13 The Commission has classified DSDR as an EE program, but DEP generally uses it as it would a
DSM program.
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reserves were more than adequate, and system energy costs (lambdas) were not
significantly greater than average. As it has stated in prior IRP comments, the Public Staff
commented that it believes the utilities should maximize the use of their DSM to reduce
fuel costs, especially when marginal costs of energy are high, as well as to ensure
reliability.

Public Staff Comments - DEC’s System Peaks and Use of DSM Resources

The Public Staff noted that DEC’s 2016 annual system peak of 18,037 MW
occurred on July 25, 2016, at the hour ending 5:00 p.m., at a system-wide temperature
of 96°F. DEC’s winter system peak of 17,136 MW occurred on January 19, 2016, at the
hour ending 8:00 a.m., at a system-wide temperature of 16°F. According to the Public
Staff, DEC did not activate any of its DSM resources during the winter system peak, but
it did activate some DSM resources during the summer peak, for a reduction in summer
peak demand of 456 MW. During its ten highest peak loads in 2016, DEC activated its
DSM programs five times during the summer season. DEC did not activate any DSM
resources during the winter season peaks. In response to a Public Staff data request,
DEC indicated that none of the winter peak loads in 2016 warranted the use of DSM.

The Public Staff further commented that given the relatively mild peak-day
temperatures during much of 2016, ample available reserves, and system energy costs
(lambdas) were not significantly greater than average, and DEC did not activate its DSM
programs as much as in 2015. By contrast, in 2015 DEC reduced load by 468 MW with
its commercial and industrial DSM programs at its highest peak load on
February 20, 2015. At that time, DEC’s operating margin fell to 1.2% due to higher than
expected load conditions and generation resource outages. According to the Public Staff,
during the 2015 summer season, DEC did not operate its DSM at the time of its highest
summer peak load; however, there were several other days during the summer that DEC
activated its Power Manager Program and reduced load by several hundred MW.

Public Staff Comments - DNCP’s System Peaks and Use of DSM Resources

The Public Staff noted that DNCP’s 2016 annual system peak of 16,914 MW
occurred on July 25, 2016 at the hour ending 4:00 p.m. with an average temperature of
97°F. DNCP activated its Non-Residential Distributed Generation (DG) Program and Air
Conditioning (AC) Cycling Program to reduce load by 5.3 MW and 100 MW, respectively,
during the summer peak. DNCP’s winter peak of 16,173 MW occurred on
January 19, 2016, at the hour ending 8:00 a.m., at a system-wide temperature of 17°F.
According to the Public Staff, DNCP did not activate its DSM resources during the 2016
winter peak, but did activate its DG Program and AC Cycling Program during several of
its highest ten summer and winter peak days.

Public Staff Conclusions - System Peaks and Use of DSM Resources

The Public Staff acknowledges that load conditions, energy prices, generation
resource availability, and customer tolerance for the use of DSM are all important
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considerations in determining which DSM resources should be deployed. Use of DSM
resources is largely dependent on the circumstances and cannot be prescribed in any
definitive manner. As previously noted, 2016 was a relatively mild year for temperatures,
with lower loads and marginal costs of generation as compared to February 2015.
Nevertheless, the Public Staff concluded that the utilities should maximize the use of their
DSM to reduce fuel costs, especially when marginal costs of energy are high.

In its review of the DSM activations at the time of the 15 highest hourly peaks for
each utility, the Public Staff notes an ongoing concern regarding the amount of DSM load
reduction actually realized during a DSM event, versus the amount of DSM resource
available for an event, as represented in the load forecast tables. The load forecast tables
represent the total amount of DSM resource in the resource mix for each IOU. However,
when the 10U activates the DSM resource, the IOU may only activate all or only a portion
of the resource. The forecast tables do not indicate the response the 10U is likely to
receive from customers when an activation takes place. According to the Public Staff,
taking into account the expected response from customers when forecasting the
availability of the DSM resource would provide a more accurate forecast.

A second area of concern for the Public Staff involved the difference in DSM
resources available in the winter and the summer due to winter season DSM typically not
being cost effective. The Public Staff commented that each North Carolina utility has a
summer air conditioning load control program, customer-owned standby generation, and
load curtailment programs. Standby generation and load curtailment resources are
available to each utility in the winter season. The Public Staff commented, however, that
DEP is the only utility that has any dispatchable DSM for use during the winter season
(the Heat Strips and Water Heater measures in the EnergyWise program). They also
noted that DSDR was also used by DEP several times in both the winter and summer
seasons to reduce peak demand.

The Public Staff offered two recommendations to address their concerns regarding
DSM. First, the DSM resources forecast to be available in the IRP should represent the
reasonably expected load reductions that are available at the time the resource is called
upon as capacity. Through evaluation, measurement, and verification (EM&YV) of these
DSM programs, utilities should identify the enrolled DSM capacity and the reasonably
expected level of load reduction that can be reliably called on during a DSM event, winter
and summer. To accomplish this, the Public Staff recommended that each IOU begin
including in its discussion of the activations of DSM and curtailable resources the
percentage of DSM or curtailable resources called upon (in terms of MW), and the load
reduction response (MW reduced) for each event for each program. Second, the Public
Staff recommended that each IOU investigate and implement any cost-effective DSM that
would be available to respond to winter peak demands.

Duke Reply Comments - System Peaks and Use of DSM Resources

Duke replied to the Public Staff’'s conclusion that the utilities should maximize the
use of their DSM to reduce fuel costs, especially when marginal costs of energy are high.
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Duke commented that this is a practice currently utilized by DEC and DEP. However, the
program cost impact and lost capacity value associated with customer attrition are also
taken into account. According to Duke, this ensures that each program activation provides
a net positive benefit to customers.

Commission Conclusions - System Peaks and Use of DSM Resources

The Commission emphasizes that utilizing evaluation, measurement, and
verification to help ensure that the impact of DSM programs is accurately represented in
the IRPs. The Commission recognizes that the amount of DSM load reduction actually
realized during a DSM event may be different than the totals included in IRP planning and
included in the load forecast tables. However, the Commission is of the opinion that the
planned reserve margin targets, in part, exist to address the difference in actual DSM
achieved versus planned, in much the same way it covers generating capacity that is not
available at the time of the peak. Therefore, the Commission does not find it necessary
at this time to act on the recommendation of the Public Staff to instruct the IOUs to discuss
DSM activations in terms of the percentage of DSM called upon versus actual response.
In addition, the Commission acknowledges Duke’s reply comments that state DEC and
DEP have incorporated the percentage of DSM (or curtailable resources) in terms of
capacity load reduction response (MW reduced) for each program into their DSM
activation reporting process. Duke commented that this information will be included in
future IRPs.

However, the Commission does share the concern expressed by the Public Staff
about the difference in DSM resources available in the winter compared to the summer,
especially given the increased sensitivity in planning for winter loads and resources. The
Commission agrees with the Public Staff that additional emphasis should be placed on
defining and implementing cost-effective DSM programs that will be available to respond
to winter peak demands.

ENERGY EFFICIENCY (EE) FORECASTS AND PROGRAMS
Public Staff Comments - EE Forecasts and Programs

The Public Staff’s review of the IOUs’ DSM/EE forecasts and programs indicated
that each 10U complied with the requirements of Commission Rule R8-60 and previous
Commission orders!4 regarding the forecasting of DSM and EE program savings, as well
as the presentation of data related to those savings. Each IOU included information about
its respective DSM and EE portfolios that is largely the same as reported in the 2015 IRP
updates. Each IOU appropriately addressed the changes in their respective forecast of
DSM and EE resources and the peak demand and energy savings from those programs.

14 Ordering paragraphs 8 and 9 of Order Approving 2011 Annual Updates to 2010 Biennial Integrated
Resource Plans and 2011 REPS Compliance Plans, dated May 30, 2012, in Docket No. E-100 Sub 128,
and ordering paragraphs 7 and 8 of Order Approving Integrated Resource Plans and REPS Compliance
Plans, dated June 26, 2015, in Docket No. E-100, Sub 141.
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The Public Staff commented that several factors continue to affect the I0U’s ability
to develop and implement cost-effective EE programs. Technological changes are
providing more efficient lighting measures for consumers. Additionally, there are potential
changes to federal standards for future lighting measures that could make it difficult for
an I0U-sponsored EE lighting program to be cost-effective. According to the Public Staff,
changes in the avoided costs also are likely to make it more difficult to attain cost-effective
programs in general. Further, the Public Staff opined that with lighting being a large
portion of the EE portfolios, it is not likely that the amounts of EE savings from lighting
measures will continue beyond one or two more years. Other technologies such as space
heating/cooling and building envelop measures will continue to face similar headwinds as
technologies improve, standards rise, and avoided costs decrease.

Public Staff Comments - DEP and DEC’s EE Forecasts and Programs

The Public Staff commented that DEP and DEC'’s portfolios of EE programs are
not materially different from those in the 2015 IRP updates. DEC and DEP have continued
to merge their programs so that they mirror one another and have the same incentive
structures, incentive amounts, and eligibility requirements. The Public Staff noted that the
Commission has approved several requests to modify existing EE programs and to
approve new programs, making DEP and DEC’s programs virtually identical. The Public
Staff commented that in the last few DSM/EE rider proceedings, both DEC and DEP’s
portfolios have been shifting the source of EE savings away from lighting measures
toward behavioral programs (My Home Energy Report and Business Energy Report).

The Public Staff noted that DEP and DEC continue to rely on their 2012 market
potential studies for input into EE program design and development. DEP and DEC are
currently working to update their market potential study and expect to file their updated
studies with their 2017 IRP updates.

The Public Staff noted that DEP and DEC provided a comparison of projected EE
savings from their 2014 and 2016 IRPs. According to the Public Staff, DEC’s projections
did not vary more than 10% between 2014 and 2016; however, DEP’s projections did.
DEP attributes most of this variance to the addition of several new EE programs to its
portfolio over the last two years. The Public Staff also compared the changes between
the 2015 IRP update and the 2016 IRPs, and found similar results (11% decrease for
DEP and a 9% decrease for DEC, when excluding historical and “rolled off” EE savings).
The Public Staff concluded, however, that this comparison may not be appropriate in light
of the changes in how the data are presented in the respective IRPs.

Prior to the 2015 IRP updates, the Public Staff compared the net EE savings from
one year to another over each planning horizon. According to the Public Staff, this
generalized view was sufficient to understand the changes made to EE between IRPs.
However, in the 2015 IRP updates, DEP and DEC began removing savings that would
“roll off” the EE portfolio. This roll off was a function of measures that had reached their
measure life. The Public Staff commented that the rolled-off amount of savings is not
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easily calculated for years prior to 2015. Therefore, a comparison of data to understand
the changes to the EE portfolio savings is not available with any degree of integrity.

The Public Staff noted that both DEP and DEC gave further explanation of this
process in their responses to Public Staff data requests. Table C-3 in both DEC and
DEP’s IRPs explain the process used to move EE savings from the EE portfolio to the
forecasted energy sales.’® The Public Staff commented that it believes this process is
reasonable and more accurately conveys the impact of EE on the load forecast of the
IRP. These rolled-off EE savings eventually become part of the forecasted energy sales.
According to the Public Staff, it is reasonable to expect these rolled-off or historical EE
savings will continue to be embedded in the load forecast, as customers are unlikely to
revert to less energy efficient habits after an EE measure expires. Further, it is reasonable
to expect that consumers would continue to observe efficient habits and replace expiring
measures with an equally, or more efficient measure. With changes in energy consuming
behaviors, technologies, or appliance standards that will occur in the future, the Public
Staff believes that EE measures reaching the end of their measure life and their savings
should not be counted as EE portfolio savings. In other words, EE savings do not continue
in perpetuity.'® However, as noted by the Public Staff, the impact of those ongoing
behaviors will be determined through future appliance saturation studies and other load
research studies that will be captured and represented in DEP and DEC’s load forecasts.

Public Staff Comments - DNCP’s EE Forecasts and Programs

The Public Staff noted that DNCP’s portfolio of EE programs is not significantly
different from those in previous IRPs. Two new programs were recently approved (Small
Business Improvement and Residential LED Retail Lighting programs) and included in
the portfolio. DNCP also included the Residential Programmable Thermostat program in
its projections of future EE savings. However, the Public Staff commented that this
program was rejected by the Virginia State Corporation Commission (VSCC).’ Given the
small impacts included in the IRP from the Residential Programmable Thermostat
program on DNCP’s EE portfolio, the Public Staff did not recommend an adjustment to
the projected DSM/EE savings.

According to the Public Staff, the projected savings from DNCP’s portfolio of EE
and DSM programs are substantially less (more than 10% from the savings in the 2015

15 The process begins by determining the EE savings from all measures on a cumulative basis
(measures installed prior to the current year and new measures installed in the current year.) Once
cumulative EE savings are determined, the Companies then determine the savings that have reached the
end of their measure life. Those expiring savings are then removed from the cumulative amount
(“rolled-off”). The net impact on EE savings (savings from new measures installed in the current year, and
savings expiring at the end of their measure life) are then subtracted from each company’s load forecast.

16 The Commission has recently ruled that for purposes of REPS compliance, once the utility EE
measures reach the end of their measure life, they are not expected to produce continued EE savings in
perpetuity that would be eligible for REPS compliance. See Order Approving REPS and REPS EMF Rider
and REPS Compliance Report, at 26-27, Docket No. E-2, Sub 1109 (January 17, 2017).

17 Final Order dated April 19, 2016, in Case No. PUE-2015-00089.
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IRP update) than previous IRPs. There is an overall decrease in peak demand savings
of 46% and in energy savings of 75% from the 2015 IRP update. The Public Staff
commented that the primary reason relates to the removal of DNCP’s Voltage
Conservation program from its portfolio. DNCP indicates that this program is directly
related to its deployment of automated meter infrastructure (AMI) across its system, and
until it has made a more firm decision on AMI deployment, DNCP chose to remove the
Voltage Conservation program from its DSM/EE portfolio. The Public Staff also noted that
over the planning period, DNCP’s EE savings projections indicate a significant shift away
from EE savings associated with lighting measures to savings more associated with
space heating/cooling.

The Public Staff noted that DNCP completed a market potential study in early
2015; however, DNCP did not incorporate the impacts related to the study until the 2016
IRP. According to the Public Staff, many of the programs discussed in the market potential
study are already incorporated in some form in an approved EE program in DNCP’s
portfolio. The Public Staff commented that in response to its data request, DNCP
indicated that it used the potential study as a “guidance tool” in designing future EE
programs. Measures could be incorporated into the IRP based on market trends, but there
is no direct link between the potential study and the IRP. DNCP also noted that the
potential study serves as a first assessment of measures that may be integrated into the
EE portfolio, but further review of the measure, as well as information from potential
vendors, is used to develop a cost-benefit model. Only after these steps, and a
determination that a program could be cost-effectively designed and implemented, would
DNCP begin to incorporate the EE measure into its IRP.

The Public Staff further noted that the regulatory environment in Virginia is more
stringent toward approving EE measures. The Public Staff commented that DNCP has
indicated, in past DSM/EE rider proceedings, that it is more cost-beneficial to implement
EE programs on a system-wide basis in Virginia and North Carolina. The Public Staff
recommended that where DNCP and its Virginia affiliate cannot offer an EE program on
a system-wide basis, DNCP should evaluate whether it could cost-effectively offer the
program on a North Carolina-only basis. According to the Public Staff, this approach has
allowed DNCP to include cost-effective programs in its North Carolina EE portfolio, the
most recent being the Residential Retail LED (light emitting diode) Lighting Program.®
The Public Staff noted that such a program is consistent with findings of the potential
study, which included several LED measures. DNCP continues to evaluate a number of
options that would allow it to incorporate more of the measures identified in the market
potential study into the IRP.

Public Staff Conclusions - EE Forecasts and Programs

Based on the Public Staff’s review of the projected DSM/EE savings and DSM/EE
portfolios discussed in the IRPs of DEP, DEC, and DNCP, the Public Staff recommended
that the IOUs continue to explain any change of 10% or more in the savings projections
from the previous IRP or IRP update. Additionally, the Public Staff recommended that the

18 Approved December 20, 2016, in Docket No. E-22, Sub 539.
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IOUs identify any changes in EE-related technologies, regulatory standards, or other
drivers that would impact future projections of EE savings regardless of the 10%
threshold. For example, changes in lighting technologies and standards will impact the
IOU’s ability to achieve cost-effective savings from lighting measures. According to the
Public Staff, those changes and trends should receive more detailed discussion in the
IRPs. Additionally, the Public staff recommended that the IOUs continue to pursue all cost
effective EE and DSM. Finally, the Public Staff recommended that DNCP evaluate the
potential to cost-effectively implement any DSM/EE program on a North Carolina-only
basis if approval has been denied in Virginia to implement the program on a system-wide
basis.

SACE, NRDC, and the Sierra Club Comments - EE Forecasts and Programs

SACE, NRDC, and the Sierra Club commented that the Duke IRPs underutilize
cost-effective energy efficiency. These comments rely, in part, upon a study prepared by
Daymark Energy Advisors (Daymark) entitled Duke Energy’s Resource Plans for the
Carolinas: An Evaluation and Alternative Approach, (February 17, 2017), included as
Attachment D to the initial comments of SACE, NRDC, and the Sierra Club. Daymark
found that Duke prematurely limited the amounts of energy efficiency available as a
resource to DEP and DEC through an overly restrictive screening process. According to
SACE, NRDC, and the Sierra Club, screening out efficiency options prior to running the
resource planning models biases the analysis in favor of supply-side options. SACE,
NRDC, and the Sierra Club further commented that Duke’s planning process does not
allow energy efficiency to be easily compared with supply-side resources in a capacity
expansion model.

The Daymark Study states that the screening process by Duke limits the amount
of energy efficiency programs to between 60% and 90% of the economic potential
(determined by avoided cost). The Daymark Study references Duke’s 2012 EE Market
Potential Study and noted that it incorporated estimates for the generation supply cost
savings that energy efficiency could provide, avoided cost. The Daymark Study stated
that this avoided cost level in 2012 was determined to be $0.07/kWh and Duke’s
screening process considered energy savings associated with levelized cost of energy
that is lower than $0.07/kWh of the DSM supply curve to be economical. Thus, “economic
potential” is defined as the energy savings associated with EE incremental and program
cost being less than $0.07/kWh. The Daymark Study notes that DEC considered 60% of
the economic potential to be achievable and included in Duke’s Base preferred case.
Duke’s high EE case is approximately 1.5 times greater than the achievable level
identified in the Base case.

The Daymark Study defines a new level of energy savings (i.e., strategic potential)
to emphasize the possibility of additional EE savings to consider in the long-term
planning. As noted in the Daymark Study, strategic potential is not a standard tem in the
EE potential studies. However, according to the Daymark Study, use of the strategic
potential in planning would not limit the amount of energy efficiency resource available by
arbitrarily defining the limit of economic potential.
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Duke Reply Comments - EE Forecasts and Programs

Duke commented that SACE/Daymark disagreed with DEC and DEP’s estimate of
economic and achievable EE potential, which was based on the most recent market
potential study at the time of the IRP. Duke noted that the economic potential study
employed by DEC and DEP is the cumulative savings up to a levelized cost (including
program costs) of $0.07/kWh, a value derived from the avoided costs in effect at the time
of the Market Potential study. Duke commented that this is the most logical way to
estimate an economic potential because, as required by the regulations in the Carolinas,
an EE program must be cost effective in order to be offered, with the exception of certain
programs designed for income-qualified customers.

According to Duke, the Daymark Study contends that all of the EE Potential up to
approximately $0.09/kWh should be included in the IRP because the levelized costs for
this EE Potential “is still lower than the cost of additional nuclear generation.” Duke
commented that SACE’s choice of the portion of the DSM supply curve that they consider
to be “inelastic” is purely arbitrary and not relevant. In addition, Duke commented that the
proposed “strategic potential” approach does not make sense because the purpose of
estimating economic potential in a Market Potential Study is to determine what EE
programs would be economically viable in the traditional sense that programs can be
deployed at a levelized cost that is lower than the equivalent avoided cost used to value
energy efficiency.

Duke commented that it is extremely pertinent and important to point out that, at
the time of its Market Potential study, the levelized cost that was considered as the cutoff
point for the economic potential was set at $0.07/kWh based upon the avoided costs in
effect at the time. However, Duke noted that since that time the levelized costs used in
the avoided cost filings have declined by almost 50% versus the costs at the time of the
Market Potential study. Because DEC and DEP continued to use an economic potential
that was based on the significantly higher avoided costs at the time of the Market Potential
study, the forecast of future EE potential included in the 2016 IRPs could actually be
considered overly optimistic because it was based on an economic potential that is
significantly higher than what would be calculated using this method today.

Finally, Duke commented that DEC’s 2016 IRP analysis showed that the inclusion
of a portfolio which contained more EE (High Case) was found to be more expensive than
the Base Case, as shown in Table 8-B on page 37 of the 2016 DEC IRP. In addition,
Duke stated that even if the High Case were chosen, the impact on the resource plan was
minimal, resulting only in the delay of a CT by one year during the next 15-year planning
horizon. Therefore, SACE’s contention that Duke “prematurely limited” the amount of EE
in its IRP analysis is simply without foundation. Duke commented that the IRP report
clearly shows that Duke evaluated the inclusion of additional EE in the High EE case and
the resulting portfolio was found to be more expensive than the recommended IRP
resource plan.
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DNCP Reply Comments - EE Forecasts and Programs

DNCP noted that the Public Staff recommended that the utilities continue to explain
any change of 10% or more in the savings projections from the previous IRP or IRP
update; and identify any changes in EE-related technologies, regulatory standards, or
other drivers that would impact future projections of EE savings regardless of the 10%
threshold. DNCP commented that it will continue to explain changes of 10% or more in
the savings projections from the previous IRP or IRP update. Further, DNCP commented
that it would be challenging to identify “all” changes in EE-related technologies, regulatory
standards, or other drivers that would impact future projections of EE savings regardless
of the 10% threshold. According to DNCP, it is more reasonable to be required to include
“‘major known” changes in regulations and manufacturing standards, rather than each one
regardless of any type of materiality standard.

DNCP also noted that the Public Staff recommended that where Dominion and its
Virginia affiliate cannot offer an EE program on a system-wide basis that DNCP evaluate
whether it could cost-effectively offer the program on a North Carolina-only basis. DNCP
commented that Dominion has previously offered North Carolina-only EE programs, such
as its Residential Retail Lighting Program, and will continue to evaluate additional North
Carolina-only programs, as may be appropriate.

Commission Conclusions - EE Forecasts and Programs

Based on the foregoing, the comments of the parties, and the entire record in this
proceeding, the Commission concludes that the IOU’s approach to utilizing economic and
achievable EE potential, linked to avoided cost calculations, is appropriate to ensure the
cost-effectiveness of EE Programs. The Commission agrees with the Public Staff's
comments that the utilities complied with the requirements of Commission Rule R8-60
and previous Commission orders!® regarding the forecasting of DSM and EE program
savings, as well as the presentation of data related to those savings. However, the
Commission does not agree with the position of SACE, NRDC, and the Sierra Club that
the Duke IRPs underutilize cost-effective energy efficiency. Further, the Commission is
not persuaded by SACE, NRDC, and the Sierra Club’s argument for using a “strategic
potential” approach to planning, as defined in the Daymark Study.

The Commission appreciates the Public Staff’'s assessment that several factors
continue to affect the IOU’s ability to develop and implement cost-effective EE programs.
As noted in its comments, changes in avoided costs, including those pending before the
Commission in Docket No. E-100, Sub 148, could make it more difficult to attain
cost-effective programs in general. Still, the Commission finds the logical approach of the
utilities, linked to avoided costs, valid for planning.

19 See Ordering paragraphs 8 and 9 of Order Approving 2011 Annual Updates to 2010 Biennial
Integrated Resource Plans and 2011 REPS Compliance Plans, dated May 30, 2012, in Docket No. E-100
Sub 128, and ordering paragraphs 7 and 8 of Order Approving Integrated Resource Plans and REPS
Compliance Plans, dated June 26, 2015, in Docket No. E-100, Sub 141.
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The Commission acknowledges the challenges described in the Public Staff’s
comments, including the “headwinds” associated with technology improvements, rising
standards, and decreasing avoided costs. The 10Us should continue to explain changes
of 10% or more in the savings projections from the previous IRP or IRP update. The
Commission also finds it reasonable for the 10Us to continue to address major known
changes in EE-related technologies, regulatory standards, and other drivers that would
impact future projections of EE savings.

Finally, the Commission encourages DNCP to continue to evaluate additional
North Carolina-only programs.

CARBON REGULATION AND CLEAN POWER PLAN
Public Staff Comments - Carbon Regulation and Clean Power Plan

On June 18, 2014, the United States Environmental Protection Agency (EPA)
proposed a new rule under Section 111(d) of the Clean Air Act (Clean Power Plan or
Plan) to limit carbon dioxide (CO2) emissions from existing fossil fuel-fired electric
generating units by requiring substantial reductions in COz intensity. On August 3, 2015,
the EPA finalized the Clean Power Plan, requiring states to submit to EPA by
September 6, 2016, an initial state implementation plan designed to achieve the required
CO2 reductions, and a final plan by September 6, 2018. The Clean Power Plan
established two rate-based and two mass-based compliance pathways for states to
consider in the development of their state implementation plans. Under the Plan, the EPA
should review and approve or disapprove state plans within 12 months of receipt. The
emission limitations are scheduled to take effect beginning in 2022.

Petitions challenging the Clean Power Plan were filed with the U.S. Court of
Appeals for the District of Columbia (D.C. Circuit). The U.S. Supreme Court issued a stay
on implementation of the Clean Power Plan on February 9, 2016. The D.C. Circuit heard
oral arguments on September 27, 2016. A decision from the DC Circuit is expected in
2017, and is likely to be appealed to the Supreme Court. Additional uncertainty as to how
North Carolina and the EPA will proceed in regard to the Clean Power Plan has been
introduced due to the recent change in administrations at both the state and federal level.

In their 2016 IRPs, DEP and DEC assert that they cannot assess the impact of the
Clean Power Plan on their operations due to all the uncertainties surrounding the Plan’s
implementation. DEP and DEC utilized a mass-based compliance plan and other
expansion plans that included a price for carbon emissions as a proxy for carbon
regulation. DNCP chose to evaluate and plan for complying with the Clean Power Plan
in its IRP, as the Commonwealth of Virginia has elected to continue the development of
its state implementation plan.?® As part of its 2016 IRP, DNCP included a least cost plan

20 n its 2014, 2015, and 2016 IRP proceedings, the Virginia State Corporations Commission (VSCC)
directed the Virginia Electric and Power Company (operating as DNCP in North Carolina and Dominion
Virginia Power in Virginia) to consider and include various options for complying with the Clean Power Plan
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that was non-compliant with the Clean Power Plan as well as four compliance plans
compliant with the rate-based and mass-based targets.

The Public Staff noted that DEP and DEC did not include expansion plans in their
IRPs without a price for carbon. Both utilities (and DNCP) included plans in their 2014
IRPs without a price for carbon. According to the Public Staff, an expansion plan that
does not include a price for carbon is more than merely informative. In the 2014 avoided
cost proceeding in Docket No. E-100, Sub 140, the Commission held that the generation
expansion plans used in avoided cost production cost models should be based on IRP
expansion plans that take into account only known and quantifiable costs, and required
DEP and DEC to recalculate their avoided energy rates utilizing generation expansion
plan scenarios that did not include the costs of carbon. The Public Staff further
commented that in the context of DSM and EE programs, the inclusion of carbon has rate
implications to customers, both in the evaluation of the cost-effectiveness of programs
and in determining the participant incentives to utilities.

The Public Staff commented that in the context of developing a robust long-term
resource plan, the Public Staff continues to believe it is appropriate to evaluate the
scenarios that both include and exclude explicit costs associated with carbon regulation.
While there is currently no such explicit cost, the Public Staff suggested it is appropriate
to include scenarios that assume carbon costs based on the possibility that a known and
measurable cost of carbon may exist in the future. As such, the Public Staff recommended
that the Commission require DEP and DEC, in future IRPs, to include scenarios that both
include and exclude costs associated with carbon regulation.

Commission Conclusions - Carbon Requlation and Clean Power Plan

The Commission acknowledges the uncertainties with regard to carbon regulation
generally, and specifically as to the Clean Power Plan. After the Public Staff filed its
comments on February 17, 2017, President Trump signed an executive order directing
the EPA to review the Clean Power Plan and other greenhouse gas regulations for the
power sector.?! This executive order, EPA’s review required by the executive order, and
the pendency of the legal challenge to the validity of the Clean Power Plan, continues the
uncertainty associated with carbon and its impact on Integrated Resource Planning. The
Commission, however, expects the utilities to continue to analyze the impacts of carbon
emissions under different scenarios in their planning.

Duke commented that DEC and DEP did not include a scenario that excluded
carbon costs in the scenario evaluation portion of their analyses; however, Duke agreed
that, given the current political climate and lack of carbon legislation, including scenarios

because of its significance to electric utility resource planning. See VSCC Case No. PUE-2013-00088,
Final Order dated August 27, 2014; VSCC Case No. PUE-2015-00035, Final Order dated December 30,
2015; and VSCC Case No. PUE-2016-00049, Final Order dated December 14, 2016.

21 Exec. Order No. 13783, 82 Fed. Reg. 16093 (Mar. 31, 2017).
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that both exclude and include carbon costs in future IRPs is reasonable until such time
that a carbon policy is in place. Therefore, based on the recommendation of the Public
Staff and Duke’s comments above, the Commission concludes that DEP and DEC should
include scenarios in future IRPs or IRP updates, that include and exclude costs
associated with carbon regulation.

The Commission also finds and concludes that the methodologies utilized by the
utilities to address carbon in their 2016 IRPs are appropriate for planning pending further
federal and state actions that provide clarity on the possibility of carbon regulation.

PROJECTED PRICES FOR NATURAL GAS

Beginning with the 2015 IRPs, DEP and DEC migrated to a fuel forecasting
methodology for natural gas that included market based prices for the first 10 years of the
planning period. This was a change from the methodology utilized in the 2014 IRP where
the first 5 years of natural gas prices were based on market data and the remaining years
were based off of fundamental pricing. DEP and DEC discussed the rationale behind this
move in their 2015 IRP updates. Consistent with the 2015 updates, DEP and DEC utilized
the same methodology in their 2016 IRPs based on 10 years of market-based prices.??

DNCP utilized forward price for the first 18 months and then blended the forward
prices with a fundamental price forecast for the next 18 months to transition to its
long-term forecast developed by ICF International, Inc.

Public Staff Comments - Projected Prices for Natural Gas

The Public Staff commented that it appreciates the difficulty in forecasting
long-term prices of natural gas as well as other fuel prices, and found reasonable DNCP’s
reliance on forecasts from ICP International, Inc. However, the Public Staff expressed
concerns with the natural gas price forecasts utilized by DEP and DEC in their 2016 IRPs.

The Public Staff commented that the proposed use of forward natural gas prices
for ten years by DEP and DEC leads to natural gas prices that it believes to be overly
conservative and inappropriate for planning purposes. The Public Staff found more
reasonable DNCP’s approach of using forward price data for the short-term before
transitioning to its long-term fundamental natural gas price forecast.

The Public Staff noted in its comments that the use of an excessively conservative
natural gas price forecast is unlikely to alter DEP and DEC’s generation expansion plan,
however, the use of a low gas price forecast will depress the avoided energy costs that
are paid to qualifying facilities, and also reduce the avoided energy costs that are used to
evaluate the cost-effectiveness of DSM and EE programs.

The Public Staff recommended that DEP and DEC, in future expansion models,
reflect the use of no more than five years of forward natural gas prices.

22 Rebuttal Testimony of Glen Snider, Docket No. E-100, Sub 148 (April 10, 2017), at 17.
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NCSEA Comments - Projected Prices for Natural Gas

NCSEA noted Duke’s reliance on “forward prices” rather than fundamental fuel
forecasts in developing IRPs, and by extension their avoided cost calculations. NCSEA
requested that the Commission address or determine whether such significant reliance
on forward prices in fuel forecasting is appropriate in the context of the avoided cost
proceeding. NCSEA noted that in past proceedings, the Commission has addressed the
interdependence of the utilities’ long-term fuel forecasts and generation expansion plans
and has discussed that fuel forecasts drive the utilities’ generation planning and
generation building decisions.?

NCSEA commented that the Commission has previously noted the shortcomings
of forward market prices relative to the long-term forecasts, which are prepared by firms
whose expertise is in long-term forecasting. According to NCSEA, the Commission has
never directed the utilities to construct their respective fuel forecasts using a specific
number of years of forward market prices and a specific number of years of fundamental,
long-term forecasts even though the Commission has cautioned of the risks associated
with the forward prices.

NCSEA noted that it has previously stated and supported its position on the
construction of fuel forecasts using a blend of forward prices from futures markets and
fundamental-based forecasts in future years through the Affidavit of Ben Johnson, Ph. D.,
filed in Docket No. E-100, Sub 140, on August 7, 2015. Based on Mr. Johnson’s Affidavit,
NCSEA contends that fundamental forecasts are an appropriate source of fuel cost data
since they represent an estimate of the price that will be paid by the utility for specific
types of fuel purchased at specific dates in the future.

NCSEA commented that in contrast, forward prices from the futures markets are
not predictions or estimates of what prices will occur in the future. Rather, forward prices
tend to systematically understate the true cost of acquiring fuel at future dates. The prices
observed in the futures markets are generally not for the fuel itself, but for contracts that
represent a carefully structured, highly standardized bundle of legal rights and obligations.
According to NCSEA, utilities do not typically purchase fuel in futures markets in order to
receive physical delivery of the fuel at future dates. But, if they were to do so, they would
incur substantial additional carrying costs for fuel purchased in this manner, over and
above the “forward price” paid for the futures contract itself. NCSEA goes on to state that
these carrying costs include interest on their investment and the cost of equity capital
during the entire time from the date when they purchase the futures contract until the date
when they receive physical delivery of the fuel, months or years later. Therefore,
according to NCSEA, futures prices tend to systematically understate the actual cost of
acquiring fuel for future delivery, and the magnitude of this understatement becomes
more serous the longer the time period over which future prices are being used.

23 Order Establishing Standard Rates and Contract Terms for Qualifying facilities, Docket
No. E-100, Sub 140 (December 17, 2015), at 24-27.
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NCSEA argued that fundamentals-based forecasts in future years are more
representative of a utility’s avoided cost and that it is not appropriate to rely on ten years
of forward prices in estimating future avoided cost. NCSEA commented that to the extent
forward prices are appropriately relied upon, rather than the fundamental long-term
forecasts, it is particularly significant in the context of the biennial avoided cost
proceeding, which is currently pending before the Commission in Docket
No. E-100, Sub 148. Accordingly, NCSEA requested that the Commission address or
determine whether such significant reliance on forward prices is appropriate in the context
of the avoided cost proceeding. NCSEA commented that the appropriate reliance on
fundamental forecast and future prices, and the appropriate time periods over which these
data sources should be used, are issues that are best resolved in the context of the
avoided cost proceeding.

Duke Reply Comments - Projected Prices for Natural Gas

Duke’s reply comments addressed a number of the Public Staff’s concerns,
including the position taken by the Public Staff that forward markets are “overly
conservative,” or too low. Duke noted that in Docket No. E-100, Sub 148, Duke witness
Glen Snider, Director of Carolinas Resource Planning and Analytics, presented extensive
data demonstrating just the opposite. Duke commented that witness Snider shows that
fundamental forecasts have systematically overestimated market prices over the last
several years as continued advancements in natural gas fracturing drive down gas prices.
Duke goes on to state that a transactable market is neither aggressive nor conservative;
it is simply the prevailing market price for forward purchases of natural gas. In fact, over
the last few years, both the forward prices and fundamental forecasts have been higher
than realized prices, with fundamental forecasts overshooting the mark by a larger margin
than forward prices.

Duke noted that the Public Staff recognizes that the forecast of the next 10 years
of fuel prices will actually make very little difference in the context of an IRP that is
evaluating 40-year generation assets that are projected to come online over the 15-year
IRP planning horizon. However, the 10-year fuel price issue has the potential to directly
impact contractual obligations to qualified facilities (QFs) under avoided cost ratemaking.
As such, Duke commented that the Public Staff’'s recommendation to only use five years
of liquid market data rather than 10 years of liquid market data is more appropriately
addressed in the avoided cost docket as opposed to the IRP docket.

Duke also addressed in its reply comments NCSEA’s concerns that forward prices
drastically understate the true cost of acquiring fuel for future delivery, and that if utilities
actually purchased fuel in futures markets to receive physical delivery at a future date,
they would incur substantial carrying costs. Duke commented that purchasing natural gas
forwards or futures does not involve substantial carrying costs. To the contrary, such
transactions merely involve the contractual agreement of a future price for natural gas.
According to Duke, these forward transactions do not involve a payment today for a
commodity delivered in the future and as such they do not have “substantial carrying
costs.”
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Commission Conclusions - Projected Prices for Natural Gas

In its March 22, 2016 Order Accepting Filing of 2015 Update Reports
(Docket No. E-100, Sub 141), the Commission accepted the update reports filed by the
IOUs as complete and fulfilling the requirements set out in Commission Rule R8-60. DEP
and DEC utilized a fuel forecasting methodology for the 2015 IRP updates that included
market based prices for the first 10 years of the planning period for natural gas. The
following excerpt from DEP and DEC’s 2015 IRP update reports summarizes the utilities’
rationale behind use of this methodology.

In the 2014 IRP, the first 5 years of natural gas prices were based on market
data and the remaining years were based off of fundamental pricing. Market
prices represent liquid, tradable gas prices offered at the present time, also
called “future or forward prices.” These prices represent an actual
contractually agreed upon price that willing buyers and sellers agree to
transact upon at a specified future date. As such, assuming market liquidity,
they represent the markets view of spot prices for a given point in the future.
Fundamental prices developed through external econometric models, on
the other hand, represent a projection of fuel prices into the future taking
into account changing supply and demand assumptions of the changing
dynamics of the external marketplace. The natural gas market has become
more liquid, and there are now multiple buyers and sellers of natural gas in
the marketplace that are willing to transact at longer transaction terms. Due
to the evolving natural gas market, DEP and DEC are using market based
prices for the first 10 years of the planning period (2016 — 20250. Following
the 10 years of market prices, DEC and DEP transition to fundamental
pricing over a 5 year period with 100% fundamental pricing in 2030 and
beyond.

In the 2016 biennial proceeding on avoided cost rates (Docket
No. E-100, Sub 148), Duke witness Snider provided extensive testimony on market vs.
fundamental fuel prices. This matter is currently pending before the Commission.?* In that
docket, witness Snider commented as follows in his rebuttal testimony:

In Phase 2 of the Sub 140 proceeding, Duke proposed to continue a trend
initially begun in recent integrated resource plans of more heavily relying
upon forward market price data as a more precise indicator of the near-term
future commodity costs of natural gas for purposes of calculating Duke’s
avoided energy cost rates. Specifically, Duke proposed to rely upon 10
years of forward market price data as a more accurate indicator of the future
commodity costs of natural gas and to then transition to fundamental
forecast data starting in year 11. However, at the time Duke filed its
proposed avoided cost rates in Sub 140 Phase 2, Duke’s then pending 2014
IRPs had relied upon only five years of forward market price data before

24 Rebuttal Testimony of Glen Snider, Docket No. E-100, Sub 148 (April 10, 2017) at 5-8 and 15-28.

38



transitioning to reliance on fundamental forecast data for the remainder of
the 30 year planning horizon. In its Sub 140 Phase 2 Order, the Commission
recognized that changing market conditions supported Duke’s increased
reliance on forward market price data, acknowledging “the changing nature
of the natural gas market and the fact that lower natural gas prices in the
short- and long-term will result in benefits to ratepayers in the form of
lower-cost electricity rates.”?®

Based on DEP and DEC’s 2015 IRP updates and Duke witness Snider’s extensive
testimony on this subject in the 2016 avoided cost hearing, the Commission accepts that
the fuel forecasting methodology utilized by DEP and DEC is appropriate for Integrated
Resource Planning in this docket.

The Commission accepts that the fuel forecasting methodology utilized by DNCP
is also appropriate for Integrated Resource Planning in this docket.

As discussed in its avoided cost Order in Docket No. E-100, Sub 140,%¢ the
Commission re-emphasizes the relationship between the IRP and avoided costs and the
need for their inputs and assumptions to be consistent. The Commission recognizes,
however, that generation expansion plans are less sensitive to changes in fuel forecasts
compared to their impact on avoided energy costs that are also used to evaluate the
cost-effectiveness of DSM and EE programs. Consistent with the comments of NCSEA
and Duke’s reply comments, the Commission determines that specific issues related to
fuel forecasting methodologies employed by the utilities, are best resolved in the context
of the avoided cost proceeding. Accordingly, the Commission’s acceptance of fuel
forecasting methodologies in the present IRP docket shall not be precedent for or in any
manner prejudice decisions to be made in the pending avoided cost proceeding in Docket
No. E-100, Sub 148.

Rather than address the Public Staff’s recommendation that would require DEP
and DEC to use no more than five years of forward natural gas prices in future expansion
models, the Commission will defer to decisions pending in the avoided cost proceeding.

NATURAL GAS ISSUES

Ordering Paragraph No. 15 of the 2014 IRP Order, required that, consistent with
the Commission’s May 7, 2013 Order in Docket No. M-100, Sub 135, the 10Us shall
continue to include with their future IRP submittals verified testimony addressing natural
gas issues, as detailed in the body of that Order.

In the Commission’s May 7, 2013 Order Approving Rules, Requesting Comments,
and Establishing Requirements for Electric Integrated Resource Plans to be Filed in 2014,

25 Order Establishing Standard Rates and Contract Terms for Qualifying Facilities, Docket No. E-100,
Sub 140 (December 17, 2015), at 27.

26 |d. at 28.

39



in Docket No. M-100, Sub 135 (Sub 135 Order), the Commission detailed these natural
gas issues:

1. The potential risks inherent in their [the electric utilities’] increasing reliance on
natural gas as a generation fuel and the long-term adequacy of North Carolina’s
gas infrastructure.

2. The electric utilities’ plans for procuring the additional gas supplies that would
be required by the generation proposed in their IRPs.

3. The electric utilities’ plans to ensure long-term gas supply reliability and
adequacy.

4. The electric utilities’ understanding of how much additional pipeline
infrastructure will be needed, and when, due to the combined needs of gas
distribution companies and existing and proposed gas-fueled electric
generation.

5. The advantages and disadvantages of a second major pipeline being built
through North Carolina, and the electric utilities’ understanding of the steps that
would need to occur to effectuate such construction.

In response to the Commission’s 2014 IRP Order, the three I0Us filed testimony
in this Docket No. E-100, Sub 147, addressing the issues posed in the Sub 135 Order.

DNCP presented the testimony of Ted S. Fasca, Manager of Generation System
Planning. Witness Fasca indicated that although Virginia Electric and Power Company
(VEPCO), operating as DNCP in North Carolina and as Dominion Virginia Power in
Virginia, has limited gas-fueled generation resources physically located in North Carolina,
it plans for and operates its combined North Carolina and Virginia service territory as a
single, integrated system. VEPCO manages a balanced mix of fuels that includes fossil
(gas, coal, petroleum), nuclear, biomass, and renewable (hydro and solar).

Witness Fasca testified that VEPCO'’s Virginia electric generating assets are fueled
by four major gas pipelines: Transcontinental Gas Pipe Line Company, LLC (Transco),
Columbia Gas Transmission (TCO), Dominion Transmission, Inc. (DTI), and Dominion
Cove Point LNG, LP (Cove Point). Transco spans from the Gulf of Mexico (GOM) along
the east cost up to New York and Pennsylvania. Transco pulls supply from the GOM as
well as shale areas in Ohio, Pennsylvania, and West Virginia and is currently the only
major gas pipeline in North Carolina. TCO is supplied from the GOM and the Marcellus
market areas. TCO does not have any new firm capacity available to supply VEPCO.
DTI is primarily centralized in the northeast, spanning Ohio, Pennsylvania, New York,
Maryland, Virginia, and West Virginia. DTI has ample supply from the Marcellus and Utica
shale regions, but current firm transportation (FT) is limited in VEPCQ'’s service territory.
Cove Point connects Cove Point LNG (liquefied natural gas) facility to the Transco, TCO,
and DTI pipelines.

According to witness Fasca, VEPCO currently only has one natural gas fueled

electric generating unit in North Carolina — the Rosemary Power Station (Rosemary)
located in Roanoke Rapids. Rosemary began operation in 1990 and is capable of
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generating 165 MW. It also has dual-fuel capacity, enabling operation on oil when gas
supply is unavailable. Rosemary has 3,183 dekatherms per day (dt/day) of FT on
Transco, and, due to the cost of additional FT service for this unit being uneconomic due
to the existing air permit limit, VEPCO has no plans to acquire additional FT for this unit.
Witness Fasca testified that DNCP intends to continue relying on interruptible
transportation (IT) service and the unit’s oil backup capability to operate, with limited FT
primarily for start-up.

Witness Fasca testified that VEPCO recognizes the abundant supply and low cost
of shale gas in recent years and is relying nearly exclusively on natural gas for meeting
growth in its electric customer demand. VEPCO plans to continue acquiring FT service
for all new large baseload and intermediate gas-fired generating resources. Specifically,
he testified that VEPCO has two major CC projects under construction, both of which
have FT contracts to fuel them: the Warren County Power Station?’ — 1,337 MW, and the
Brunswick County Power Station — 1,375 MW, which is scheduled to be in service in
2016.22 VEPCO is also planning an additional 3x1 CC plant to be in service in 2019 and
is evaluating gas supply options and FT service.

Witness Fasca testified that DNCP executed a Precedent Agreement (PA) with
Atlantic Coast Pipeline (ACP) for 300,000 dts/day of FT capacity. Withness Fasca
concluded that this additional capacity will benefit DNCP’s system portfolio by providing
greater access to the Marcellus/Utica supply basins in close proximity to the Brunswick
and Greensville CCs.

Witness Fasca presented DNCP’s assessment of its natural gas reliability and
supply adequacy. He stated that interruptions to a single pipeline are manageable, but
additional actions are needed to ensure future reliability and rate stability. He noted
DNCP’s plans to increase the natural gas pipeline capacity into its service territory,
acquire additional FT service on available pipelines, equip future CCs and CTs with dual
fuel capability, and continue evaluating opportunities for incremental pipeline capacity.
Mr. Fasca indicated that DNCP supports greenfield pipeline projects that allow for future,
low-cost expansions that cannot be achieved easily on existing pipelines. He also pointed
out that with the eventual reduced capacity constraints on pipelines, pricing should
become less volatile and more reliable on peak demand days. Finally, withess Fasca
noted that additional pipelines increase the operational flexibility of electric generating
plants.

DEP and DEC presented the testimony of Swati V. Daji, Senior Vice President,
Fuels & Systems Optimization for Duke Energy Corporation. Witness Daji presented
Duke’s assessment of the natural gas supply market. Specifically, she stated that the
development of shale gas has created a fundamental shift in the nation’s natural gas
market and has contributed to substantial increases in the supply of natural gas in the

27 The Warren County Power Station commenced commercial operation on December 10, 2014.

28 The Brunswick County Power Station commenced commercial operation on April 25, 2016.
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United States. Witness Daji noted the Energy Information Administration’s projection that
shale gas supply will provide over 69% of domestic natural gas production by the year
2040, and noted that the Marcellus and Utica shale gas supply basins are in a period of
rapid growth, which should continue. She stated that electric utilities have the opportunity
to diversify their gas supply sources across a growing supply.

Witness Daji indicated that DEP has natural gas fueled generation capability of
approximately 2,391 MW of natural gas-fired CTs and 2,991 MW of CCs, and that DEC
has a total of 3,204 MW of natural gas-fired CTs and 1,403 MW of CCs. Witness Daiji
indicated that the 2016 IRP base case shows that between 2017 and 2031, DEP is
planning to add 5,409 MW of new natural gas-fired generation and DEC is planning an
additional 2,481 MW.

In regard to its supply and transportation procurement plan, witness Daji indicated
that DEP and DEC operate pursuant to an Asset Management Agreement (AMA)
approved by the Commission. In the AMA, DEC is the designated Asset Manager that
procures and manages the combined gas supply needs for DEP and DEC, including the
scheduling and balancing functions. The AMA also includes a storage agreement. Duke
Energy computes a five-year gas usage forecast four times a year and a 15-year forecast
updated at least once a year. These forecasts incorporate system load forecasts, market
fuel and emission prices, unit capacity ratings and heat rates, and maintenance
schedules.

Duke Energy, along with Piedmont Natural Gas Company, Inc. (Piedmont), issued
a joint RFP for 900,000 MMBtu (one million British thermal units) per day, pursuant to
which 725,000 MMBtu/day would belong to DEP and DEC, beginning November 1, 2018,
with an option for additional quantities. The winning bidder was the proposed Atlantic
Coast Pipeline (ACP). Duke Energy believes a second major pipeline in the State would
offer significant benefits to gas generation customers as well as other end users of natural
gas. These benefits include the provision of needed infrastructure to support gas
generation growth, a significant opportunity to enhance supply diversity and reliability,
and enhanced flexibility, reliability, and integration into the North Carolina gas distribution
infrastructure. According to Duke, additional benefits are the promotion of a long-term
competitive environment for future pipeline capacity additions, diversification of the
natural gas supply by accessing shale gas supplies in the Marcellus and Utica shale
basins, and the introduction of an additional gas supplier, which would increase diversity
of natural gas supply and credit portfolios. Duke Energy was unable to identify any
disadvantages associated with this second major pipeline in the State.

Witness Daji indicated that the ACP project is pursuing its Final Environmental
Impact Study, which is planned for completion by June 30, 2017, and final approval of
need from the FERC by September 13, 2017. Based on this updated schedule,
construction of the ACP should begin thereafter, with an in service date of late 2019 rather
than late 2018 as originally projected.
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Public Staff Comments - Natural Gas Issues

The Public Staff concluded that DEP, DEC, and DNCP made a reasonable
assessment of their needs for natural gas infrastructure in order to meet their growing
dependence on natural gas to provide electric generation. According to the Public Staff,
the utilities also demonstrated their understanding of how an interstate pipeline is
planned, approved, and built, including the open season period to determine the market
for the pipeline and associated costs. Additionally, the Public Staff commented that the
IOUs are knowledgeable about the natural gas supply market, as well as the pipeline
planning and build-out in order to move the natural gas supply to their electric generation
facilities. It appears that the ACP will indeed be the second major natural gas pipeline into
the State of North Carolina. The utilities adequately set out the benefits of this additional
pipeline.

The Public Staff recommended that the electric utilities and the natural gas
distribution companies continue to work together with ACP in planning for adequate
pipeline capacity to meet electric generation needs. The Public Staff also recommended
that the electric utilities consider natural gas electric generation facilities that also can
operate on an alternate fuel.

NC WARN Comments - Natural Gas Issues

NC WARN noted in its initial comments, that one of the most glaring deficiencies
in the Duke IRPs filed in this docket is the proposed massive investment by both utilities
in new natural gas infrastructure, which will further exacerbate the climate crisis.

NC WARN further commented that Duke remains heavily reliant on construction
of new natural gas infrastructure, including power plants and new natural gas pipelines,
such as the Atlantic Coast Pipeline. NC WARN stated that Duke Energy’s increasing
dependence on natural gas is troublesome because of the likely future cost increase from
fuel supply and production limitations?® and the impacts of methane from natural gas
infrastructure on the climate crisis.3® According to NC WARN, rather than addressing
these issues squarely, the IRPs forecast the need for more and more natural gas plants.

29 J. David Hughes, 2016 Shale Gas Reality Check, Fall 2016. http://www.postcarbon.org/2016-shale-
gas-reality-check/.

30 Dr. Robert W. Howarth, “Methane emissions: The greenhouse gas footprint of natural gas,”
September 2016. http://www.eeb.cornell.edu/howarth/summaries CH4 2016.php.
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DEC plans to add 2,481 MW of new natural gas capacity by 2031 and DEP plans to add
5,409 MW of new natural gas capacity by 2031.

NC WARN also filed reply comments that specifically addressed the testimony on
natural gas issues by Swati V. Daji. NC WARN noted that Nancy LaPlaca, J.D. drafted
the reply comments which asserted that:

1. Future U.S. natural gas supplies are overestimated, which could result in stranded
assets.

2. Purchasing gas from its own subsidiary will not provide Duke Energy with a
“diverse” and reliable fuel supply.

3. Methane from natural gas has an enormous effect on climate change, as its
greenhouse gas warming potential is 86 times worse than carbon dioxide over
20 years.

NC WARN'’s basis and support for these assertions are detailed in their reply
comments, including a number of references to studies, forecasts, papers, and other
documents submitted in support of its positions. NC WARN commented that the supply
of natural gas in the U.S. is seriously overestimated, putting ratepayers at risk of rising
prices at best, and stranded assets at worst. NC WARN stated that historic production
data shows that endless future supplies of shale gas are based on unrealistic forecasts
by the U.S. Energy Information Administration (EIA). NC WARN commented that the EIA
(and Duke Energy in its planning) expects natural gas production to continue to rise
decades into the future, utterly ignoring the fact that shale gas wells decline very quickly
over the first three years, and that the oldest U.S. shale gas plays, which have been
producing for less than 20 years, are in the advanced stages of decline.

One source referenced by NC WARN is the work of Arthur E. Berman, a geological
consultant with 37 years of experience in petroleum exploration and production, as well
as financial analysis with a focus on the energy sector. NC WARN commented that
Berman has been alerting investors for years that the “magical thinking” behind believing
shale gas can continue to be cheap, abundant and profitable defies the rules of
economics. According to NC WARN, Berman disputes the findings of the EIA’s 2016
Annual Energy Outlook saying that it “sparkles with pixie dust.”3! According to NC WARN,
Berman points out that although the Marcellus still has gas, and will for many years, the
gas cannot be profitably brought to market at the current low prices. NC WARN
commented that Berman clearly states that when gas prices are below the cost of
production, companies cannot make a profit.

Finally, NC WARN commented that in an era of rapidly decreasing costs for clean
energy, and the questionable future supplies and cost of natural gas, it is irresponsible
for Duke Energy to promote further reliance on fracked gas in the IRPs. If the cost of

31 www.albertman.com/shale-gas-magical-thinking-and-the-reality-of-low-gas-prices/.
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natural gas either rises dramatically, or is not available over the 30-year life of the natural
gas plants, ratepayers could be stuck with stranded assets.

Addressing methane, NC WARN commented that the huge increase in fracking in
the U.S. is driving a spike in methane emissions and, according to the most recent report
by the Intergovernmental Panel on Climate Change (IPCC) issued in 2013, methane’s
effect on the climate is 86 times that of carbon dioxide over a 20-year timeframe.
According to NC WARN, decisions about the use of natural gas and its impacts on the
climate should consider the 20-year timeframe, rather than the longer, 100-year
timeframe which causes natural gas to appear to be promoted as more climate-friendly
than it actually is.3?

NC WARN commented that Duke Energy did not consider lifecycle GHG emissions
that would result from the buildup of natural gas infrastructures presented in the IRPs.
According to NC WARN, Duke Energy fails to provide reasoning or methodology for
neglecting to address lifecycle GHG emissions estimates for nearly 8,000 MW of new
natural gas power plants, making it impossible for the Commission to evaluate how large
cumulative emissions will be over the next thirty years — the proposed lifetime of these
projects. Duke Energy must analyze the possibility that additional natural gas
infrastructure will lock-in fossil fuel use for decades to come and discourage or prevent
the construction of carbon-free energy sources, which has significant implications for the
climate. NC WARN further commented that because the construction and operation of
new interstate natural gas infrastructure ultimately contributes to increased GHG
emission, Duke Energy must fully evaluate these impacts, compare alternatives, and
develop mitigation measures as part of its planning.

Duke Reply Comments - Natural Gas Issues

Duke noted that in its April 17, 2017 Reply Comments, NC WARN regurgitates the
claims it has attempted to make in several recent past proceedings, including in Docket
No. E-2, Sub 1089 (Western Carolinas Modernization Project) and Docket Nos. E-2,
Sub 1095, E-7, Sub 100 and G-9, Sub 682 (the Duke Energy/Piedmont Natural Gas
merger), that future natural gas supplies in the United States are overstated and that
methane from natural gas has an impact on climate change. Rather than engaging in
policy arguments that Duke contends are irrelevant to this IRP proceeding, Duke
commented that it respectfully asserts that if NC WARN seeks to abolish the use of natural
gas or seeks to change the laws and regulations governing the extraction or processing
of natural gas or their attendant environmental regulations, those arguments should be
made before Congress, the North Carolina General Assembly or the appropriate federal
or state agency charged with implementing environmental policy.

Duke further submitted that NC WARN’s IRP Comments and Reply Comments are
not realistic proposals if the State of North Carolina wants to ensure reliable and
affordable electricity is available to the residential, commercial and industrial customers

32 https://thinkprogress.org/how-the-epa-and-new-york-times-are-getting-methane-all-wrong-eba3397
ce9e5#.s5z¢jd205.
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over the IRP planning horizon, as Duke is obligated to do. According to Duke, renewable
resources, EE and DSM are important and increasingly significant components of DEC
and DEP’s IRPs, but they simply cannot realistically be relied upon in the almost exclusive
nature that NC WARN has alleged. In contrast to the NC WARN “plan,” the Duke’s IRPs
present robust and balanced portfolios of diverse supply and demand-side resources that
will cost-effectively and reliably serve customers’ short and long-term needs across a
range of many possible future scenarios. Duke stated that the comments of NC WARN
should be disregarded.

Commission Conclusions - Natural Gas Issues

Based on a review of withesses Fasca’s and Daji’s filed testimony in this docket,
along with the review and comments of the Public Staff, the Commission finds that the
IOU’s responses to the issues raised in the Commission’s Sub 135 Order adequately
address the Commission’s concerns. The Commission does not anticipate the need to
have such detailed testimony to be filed in subsequent IRPs or IRP updates. This is not
to detract from the importance the Commission places on the identification and
implementation of plans to address natural gas issues, including those identified in the
Sub 135 Order. The Commission has confidence in the ability of the 10Us to timely and
effectively address natural gas issues related not only to technologies employed but also
the science.

As the Commission concluded in the preceding section on Projected Prices for
Natural Gas, the 10U’s fuel forecasting methodologies are appropriate for Integrated
Resource Planning. The Commission is of the opinion that the current scenario planning
and risk analyses utilized by the |IOU’s effectively address key market drivers such as
natural gas supplies.33

As also discussed above, the Commission expects the IOUs to continue to analyze
the impacts of carbon emissions under different scenarios in their planning, despite the
continuing uncertainties about future carbon regulation. In addition, the Commission
notes that the impacts of carbon are based on cost assumptions relative to the Clean
Power Plan or other carbon regulations. Therefore, the Commission is of the opinion that
the current assessments of carbon included in the IRPs are sufficient for now without
requiring a broader approach to assess lifetime GHG emissions (including methane) in
the manner recommended by NC WARN.

The Clean Power Plan does not address methane. In fact, the EPA recently
instituted a 90-day stay on the Obama administration’s limits on methane emissions
from oil and gas drilling sites, allowing the fossil fuels industry to submit another round
of comments before the rule goes into effect. Moreover, NC WARN'’s concern with
methane emissions is focused primarily on methane leakage and venting within the
natural gas production and distribution process. The Commission does not regulate

33 DNCP stated on page 80 of its IRP, “Key drivers include market structure and policy elements that
shape allowance, fuel and power markets, ranging from expected capacity and pollution control
installations, environmental regulations, and fuel supply-side issues.”
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natural gas extraction or interstate transportation. However, the Commission does
condition its issuance of CPCNSs for electric generating plants - whether fueled by nuclear,
coal, natural gas or other sources - on compliance with all applicable laws and regulations,
including any environmental permitting requirements. The Commission finds and
concludes that such required regulatory approvals and compliance by the utilities are
sufficient to address the environmental concerns raised by NC WARN.

The Commission supports the Public Staff’'s recommendation that the utilities
continue to develop methods of quantifying the benefits of fuel diversity. The Commission
also supports the Public Staff’s recommendation that the utilities consider natural gas
electric generation facilities that can also operate on an alternate fuel.

RELICENSING OF EXISTING NUCLEAR PLANTS
Public Staff Comments - Relicensing of Existing Nuclear Plants

The Public Staff commented that one of the significant issues faced by the utilities
is the pending expiration of operating licenses for nuclear energy resources in the next
20 to 30 years. According to the Public Staff, current schedules call for retirement of
approximately 5,900 MW in the 2030 to 2034 period and the loss of an additional
approximately 8,400 MW in the 2036 to 2046 period. The following table summarizes the
current license expiration dates for the utilities’ nuclear facilities.

Name Utility Summ(el\zlv(i/e)lpacity Licens%i(epiration
Robinson Unit 2 DEP 741 July 2030
Surry Unit 1 DNCP 838 May 2032
Surry Unit 2 DNCP 838 January 2033
Oconee Unit 1 DEC 847 February 2033
Oconee Unit 2 DEC 848 October 2033
Oconee Unit 3 DEC 859 July 2034
Brunswick Unit 2 DEP 932 December 2034
Brunswick Unit 1 DEP 938 September 2036
North Anna Unit 1 DNCP 948 April 2038
North Anna Unit 2 DNCP 944 August 2040
McGuire Unit 1 DEC 1158 June 2041
McGuire Unit 2 DEC 1158 March 2043
Catawba Unit 1 DEC 1140 December 2043
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Catawba Unit 2 DEC 1150 December 2043
Harris Unit 1 DEP 928 October 2046

The Public Staff noted that the Nuclear Regulatory Commission (NRC) is in the
process of developing draft technical guidance for subsequent license renewal (SLR)3
that may ultimately provide an option to operators of commercial nuclear power facilities
for extension past the current 60-year licenses. The Public Staff commented that any
additional license extension will be evaluated by the utility based on the specific risks and
costs associated with each unit. The NRC has stated that it expects the first requests for
extending unit life to 80 years to be filed in the 2018 to 2019 period.

The Public Staff noted that while there is uncertainty whether further license
extensions may be granted, DEC’s Oconee and DNCP’s Surry and North Anna nuclear
plants have been identified as candidates for license extension beyond 60 years.®> On
November 15, 2015, DNCP filed a letter of intent to pursue a second license renewal for
Surry Units 1 and 2 by the end of first quarter 2019.3¢ The Public Staff speculated that
should license extensions for some or perhaps even all of the existing units be approved
and be determined to be economic, the utilities’ energy and capacity needs and
forecasted construction schedule of new generation, as detailed in the 2016 IRPs, would
be altered significantly. DEP has indicated that it does not currently plan to seek a second
license extension for Robinson Unit 2. The 2016 IRP indicates that Robinson 2 is
scheduled to be shut down following the expiration of its current operating license in July
2030.

The Public Staff recommends that the Commission direct the utilities in future IRPs
to include a discussion and evaluation of potential subsequent license renewals for all of
their existing nuclear units, including an evaluation of the risks and required costs for
upgrades, and to reflect any such relicensing plans in future IRPs.

Duke Reply Comments - Relicensing of Existing Nuclear Plants

Duke commented that in making its recommendation, the Public Staff states that
DEC’s Oconee Nuclear Plant has been identified as a candidate for license extension,
but other nuclear units, including DEP’s Robinson Unit 2 have not. Duke stated that it
would like to clarify, however, that they have made no decisions yet on which nuclear
units will be considered as license extension candidates. Duke noted that for planning
purposes, the IRP base case assumes retirement at the end of the current license for all

34 Nuclear Regulatory Commission, Subsequent License Renewal, online at: https://www.nrc.gov/
reactors/operating/licensing/renewal/subsequent-license-renewal.html.

35 See, http://www.nytimes.com/2014/10/20/business/power-plants-seek-to-extend-life-of-nuclear-
reactors.html?emc=etal

36 DNCP included the Letter of Intent as Exhibit 3Y in its 2016 IRP (see p. A-101).
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nuclear units. Duke also noted that in the 2016 IRPs, it ran a license extension sensitivity
which included an assumed 20-year extension of all nuclear units beyond the current
60-year license.®” Duke commented that it is willing to include a sensitivity for license
extensions for existing nuclear assets in future IRPs.

Duke commented that the nuclear industry is in the initial stages of pursuing SLR
for the fleet of operating nuclear power plants. The NRC has determined that no changes
are required to the License Renewal regulation (10 CFR Part 54) but regulatory guidance
documents will need to be updated to address extending operating licenses to 80 years.
These new guidance documents, NUREG-2191 and NUREG-2192, have been drafted by
the NRC staff and are expected to be finalized and published in the Federal Register in
July 2017. Duke noted that it is currently evaluating pursuing SLR for its nuclear fleet but,
at this time, no decision has been made. Duke commented that DEC and DEP believe
that the uncertainty regarding license extensions combined with the new nuclear long
development cycle (10-15 years to license and construct) makes it imperative that DEC
and DEP plan for these assets as if they will not be available, then adjust the IRPs as
more information becomes available.

DNCP Reply Comments - Relicensing of Existing Nuclear Plants

DNCP commented that with respect to existing generating facilities, the Public
Staff recommended that the Commission direct the 10Us in future IRPs to include a
discussion and evaluation of potential SLRs for all of their existing nuclear units, including
an evaluation of the risks and required costs for upgrades, and to reflect any such
relicensing plans in future IRPs. DNCP commented that DNCP commits to include such
discussion in its future IRPs and has already provided this type of information in
Section 5.2.2 of its 2017 IRP filed in this docket on May 1, 2017.

Commission Conclusions - Relicensing of Existing Nuclear Plants

The Commission agrees with the Public Staff’s recommendation that the utilities
should include a discussion and evaluation of potential SLRs for all of their existing
nuclear units, including an evaluation of the risks and required costs for upgrades, and to
reflect any such relicensing plans in future IRPs. The Commission accepts the discussion
and analyses included in the current docket as adequate. However, these should be
expanded upon in future IRPs, consistent with the Public Staff’'s recommendation and
especially as guidance documents on the requirements for an SLR are finalized.

NEW NUCLEAR PLANTS

The DEC and DEP IRP’s continue to include new nuclear generation as a
carbon-free, cost-effective, reliable option within Duke’s resource portfolios. DEC’s Base
Case models commercial operation of the Lee Nuclear Units in 2026 and 2028. While
DEP’s Base Case does not call for DEP to construct additional self-owned nuclear
generation before 2030, it is considered in the IRPs’ alternative Joint Planning Case of

372016 IRPs, at p. 65.
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DEC and DEP. The Joint Planning Case projects shared DEP-DEC ownership of the Lee
Nuclear Units in 2026.

The DNCP IRP notes that DNCP is in the process of developing a new nuclear
unit, North Anna 3. Based on the expected schedule for obtaining the Combined
Operating License (COL) from the NRC, the Virginia State Corporation Commission
certification and approval process, and the construction timeline for the facility, the earliest
possible in-service date for North Anna 3 is now September 2028. This in-service date
was delayed one year from the 2015 plan. The 2029 capacity year would support the
option to develop North Anna 3 prior to the Clean Power Plan compliance plan date of
2030, if the Clean Power Plan comes to fruition.

SACE, NRDC, and the Sierra Club Comments - New Nuclear Plants

SACE, NRDC, and the Sierra Club contended that nuclear is not part of a least-cost
portfolio. SACE, NRDC, and the Sierra Club commented that construction of new nuclear
is fraught with risk and uncertainty, as demonstrated by the cost overruns and
construction delays at the V.C. Summer and Vogtle nuclear plants. SACE, NRDC, and
the Sierra Club noted that Daymark’s analysis shows that despite the Lee Nuclear Units’
inclusion in DEC’s 2016 IRP, the Lee Nuclear Units are not economic. SACE, NRDC, and
the Sierra Club noted that in multiple model runs, Daymark’s Aurora model did not select
even one nuclear unit. DEC instead “forced” the nuclear units into its IRP and appears to
consider nuclear plants as necessary to achieve a System Mass Cap carbon-reduction
scenario. However, SACE, NRDC, and the Sierra Club submitted that Daymark’s analysis
shows that this scenario can be achieved at a lower cost with alternatives to nuclear
power.

Duke Reply Comments - New Nuclear Plants

Duke commented that it is apparent that most of SACE, NRDC and the Sierra
Club’s argument that the IRPs are not “least-cost” hinges on DEC’s inclusion of new
nuclear resources. As stated in the DEC IRP, Duke acknowledged that the portfolios that
include Lee Nuclear are not the least cost from a revenue requirement perspective. Duke
commented, however, that at the time the IRPs were developed the plight of carbon
emission legislation was unclear, but it was reasonable to assume that some carbon
restrictions would be in place in the early to mid-2020s based on the status of the Clean
Power Plan at the time. Duke noted that with the potential for stringent carbon emission
targets, the assumption that existing nuclear units would not be relicensed, uncertainty of
future fuel prices, and in keeping with previous IRP filings, DEC decided that inclusion of
new nuclear generation in the late 2020s would be prudent from a planning perspective.
Further, the timing and reasonableness of the need for new nuclear generation continue
to be evaluated as carbon legislation, natural gas prices, and nuclear relicensing costs
change over time.
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Commission Conclusions - New Nuclear Plants

The Commission finds that the analyses and methodologies incorporating
additional nuclear capacity and energy into the utilities’ IRPs are appropriate for planning
in this docket. The Commission recognizes the significant uncertainties that must be
addressed before any utility decides to move forward with building new nuclear
generation. Recent developments with the V.C. Summer and Vogtle units only serve to
reinforce the importance of the planning and inherent risk assessments as well as the on-
going scrutiny of actions taken. Finally, in response to an intervenor’s request for a show
cause order, the Commission issued an Order on May 15, 2017, in Docket No. E-7,
Sub 819 denying the request and requiring DEC to file additional information about its
expenditures and planning for the Lee Nuclear Units.

SOLAR ENERGY
Public Staff Comments - Solar Energy

The Public Staff commented that for both DEP and DEC, the assumption about
solar’s contribution to peak capacity has a significant impact on future capacity
requirements. According to the Public Staff, even a small adjustment in the percent of
nameplate capacity available at peak demand has the potential to delay or even eliminate
the need for additional capacity. As such, the Public Staff recommended that the issue of
aggregate solar generation coincidence at peak for both winter and summer be evaluated
further, given the growing importance of solar generation in North Carolina.

SACE, NRDC, and the Sierra Club Comments - Solar Energy

SACE, NRDC, and the Sierra Club commissioned expert analyses of the 2016
Duke IRPs and supporting documents. SACE, NRDC, and the Sierra Club commented
that these expert consulting firms, such as Daymark Energy Advisors, concluded that
Duke prematurely limited the amounts of solar photovoltaic energy.®® Daymark’s review
of the Duke IRP identified constraints placed on the capacity expansion options as a key
concern. To test the sensitivity of the results to these constraints, Daymark analyzed
select scenarios with reduced constraints on the long-term capacity (retirements and
additions) available to Duke. Based on these tests, Daymark determined that relieving
constraints on the amount of solar PV led to the economic selection of additional solar
capacity.® As noted in their report, Daymark utilized data from the Duke model and other
publicly available data to construct additional local solar and imported wind configurations
as supply options for the model to test against the nuclear and natural gas fired units
already available for expansion. Up to seven 500 MW blocks of solar in both DEC and

38 Duke Energy’s Resource Plans for the Carolinas: An Evaluation and Alternative Approach, Daymark
Energy Advisors (February 17, 2017) for Natural Resources Defense Council, Sierra Club and Southern
Alliance for Clean Energy, Docket No. E-100, Sub 147 (May 10, 2017), Attachment D, pp. 2 & 7.

391d. p. 9.
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DEP was made available to the capacity expansion module. In addition, five blocks of
100 MW wind from Oklahoma and five blocks of 100 MW Tennessee wind were made
available in DEC and five blocks of 50 MW wind from Oklahoma were made available for
selection in DEP. For both DEC and DEP service areas, all blocks of solar and wind
modeled for capacity selection were in fact selected. Overall, this scenario built
approximately 3800 MW less thermal capacity while building approximately 8000 MW of
additional renewables. According to the Daymark Report, this scenario indicates that
there are higher volumes of renewable generation that would lower total system costs
and reduce Duke’s system carbon emissions.

The Daymark Report noted that Duke appears to have more room on their system
for solar PV, as Duke had limited it to 10%. The conclusion in the report was this limit did
not result from detailed studies but was considered as judgement.

SACE, NRDC, and the Sierra Club commented that Duke undervalues the capacity
that solar provides to the DEC and DEP systems. SACE Director of Research John D.
Wilson conducted an analysis*® of capacity equivalent values for solar energy resources,
using data supplied by Duke and by Clean Power Research (CPR). The analysis
compared the Duke and CPR data and found that both Duke’s data and its method for
calculating solar capacity values were severely flawed, resulting in a dramatic
undervaluing of solar’'s capacity benefit to the DEC and DEP systems. The analysis
concluded that solar contributes far more to summer and winter peak resource needs
than Duke assumed in its IRPs. SACE, NRDC, and the Sierra Club commented that the
results of this analysis have important implications not only for Duke’s treatment of solar
resources in its IRPs, but also for solar avoided costs.

Mr. Wilson'’s report stated that DEC and DEP undervalue solar because they
assess its contribution to peak using what appears to be a simplistic seasonal average of
solar capacity factors during certain hours. According to the report, this method is flawed
because it gives the same weight to on-peak solar generation (e.g. during the hottest,
sunniest hour of a peak load afternoon) as to off-peak generation. SACE’s analysis of
Clean Power Research’s solar generation simulations shows that instead of 44-46%, the
summer capacity equivalent value of solar power should be 47-65%, depending on utility
and solar technology. For the winter capacity equivalent value, Duke’s value of 5% should
be increased to 15-26%. As noted in the report, these calculations are derived directly
from two hourly datasets covering the 1998-2015 time period. One dataset includes the
actual hourly system load and year-ahead peak load forecast for the DEC and DEP
planning areas. According to the report, this data is filed on FERC Form 714. The second
dataset is simulated hourly generation profiles for fixed mount and single axis tracking PV
systems at six locations in the DEC and DEP service areas. This data was provided to
SACE by Clean Power Research using its SolarAnywhere model.

40 Analysis of Solar Capacity Equivalent Values for the Duke Energy Carolinas and Duke Energy
Progress Systems, John D. Wilson (February 16, 2017) for Natural Resources Defense Council, Sierra
Club and Southern Alliance for Clean Energy, Docket No. E-100, Sub 147 (February 17, 2017).
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By aligning historical system load data with simulated solar generation, the report
states that actual performance of solar PV systems can be evaluated under a range of
recent meteorological conditions. The 1998-2015 coverage allows for nearly
144,000 comparisons of hourly system load (for each utility) with hourly solar generation.
The report notes that this provides an opportunity to conduct a robust statistical analysis
of the correlation of solar generation to system load during peak periods.

The report states that taken together, the correlation of higher solar generation
with peak load days and the omission of later morning winter peak hours from Duke’s
capacity equivalence method justifies a significant increase in both the summer and
winter capacity equivalent values for fixed mount systems. Furthermore, for single axis
tracking systems, the recommended capacity equivalence values are still higher, due to
their superior performance in tracking the sun during early morning winter peaks and late
afternoon summer peaks. The report concludes that Duke Energy’s omission of any
distinction by technology type is a significant oversight in its resource planning.

Duke Reply Comments - Solar Energy

Duke commented that DEC and DEP continue to evaluate solar generation
profiles, and during winter months the data consistently points to a contribution to peak
of approximately 5% during the winter peak hour of 7:00 a.m. to 8:00 a.m. for fixed tilt
solar facilities. Duke noted that the majority of winter peaks occur before 7:30 a.m., and
at this time in the morning, solar generation is at or near 0% output. Additionally, as
single-axis tracking solar facilities become more prevalent on the Duke system, DEC and
DEP will evaluate including those facilities, along with their solar generating profiles, in
future IRPs. Duke further commented that to the extent solar tracking facilities provide
more generating output during the peak hour of 7:00 a.m. to 8:00 a.m., that contribution
to peak will be included for those facilities in the IRP evaluation. Duke noted that because
DEC and DEP are winter planning, summer solar contribution to peak will not impact their
needs for future capacity.

Duke commented that through data requests, Duke requested the inputs into
SACE'’s study that they used to assert that DEC and DEP’s 2016 IRPs were allegedly not
compliant with Commission requirements and did not represent the “least-cost mix” of
resources. Duke noted that when SACE responded that the number of inputs was too
voluminous to provide, Duke simply requested the levelized cost of wind/solar energy and
the capacity cost of wind/solar resources utilized in their Aurora model along with their
corresponding capacity factors. Duke commented that it did not receive this data until
after the close of business hours on May 9, 2017, and, therefore, have not had adequate
time to quantitatively analyze SACE’s assertions.

Duke commented that SACE, NRDC, and the Sierra Club argue that greater
reliance on wind and solar generation, along with increased reliance on EE programs,
would defer the need for new natural gas generation and would provide for a lower cost
portfolio. Duke commented that these arguments are misplaced and noted that DEC and
DEP have shown that they are now winter planning utilities, and as such, solar generation
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does not have the ability to defer the need for new generation. Additionally, a sensitivity
of higher levels of solar penetration led to higher revenue requirements. Finally, Duke
commented that in the 2016 IRP process, the System Optimizer was allowed to select
additional solar generation, and it only selected incremental generation in the stringent
carbon scenarios much later in the planning horizon.

Commission Conclusions - Solar Enerqy

Based on the foregoing, the comments of the parties, and the entire record in this
proceeding, the Commission concludes that the utilities’ modeling of solar energy and
capacity as presented in the 2016 IRPs are reasonable and appropriate for planning
purposes in this docket.

However, the Commission finds merit in the Public Staff’'s recommendation that
the issue of aggregate solar generation coincidence at peak for both winter and summer
be evaluated further, given the growing importance of solar generation in North Carolina.
SACE’s Director of Research, Mr. Wilson, utilized in his analysis a methodology that may
provide for a more robust statistical analysis of the correlation of solar generation to
system load during peak periods. Without taking a position on the merits of this approach,
the Commission considers that a more rigorous analysis similar to that employed by Mr.
Wilson, may be warranted and consistent with the Public Staff’'s recommendation. The
Commission notes Duke’s position that it did not have adequate time to quantitatively
analyze SACE’s assertions. Therefore, the Commission concludes that Duke should
include in a future IRP, an analysis of the methodology employed by Mr. Wilson and any
recommended changes to DEC and DEP’s current approach.

WIND ENERGY
MAREC Comments - Wind Energy

MAREC commented that wind energy costs have fallen by 66% over the past
seven years,*! and wind energy represents an increasingly competitive form of energy.
In addition, by acting quickly to incorporate wind, the full benefits of federal tax credits
can be realized.

MAREC noted that the DEC and DEP filings include no wind energy project
additions in their forecasts. Further, MAREC commented that the only statements by
DNCP in its 2016 IRP with respect to the viability of onshore wind resources were as
follows:

In the past two years, DNCP has evaluated approximately 310 MW of
onshore wind third party alternatives, none of which were located in Virginia.
While these projects would be less expensive than DNCP’s self-build wind
options (both onshore and offshore), they were not competitive against new

41 Lazard’s Levelized Cost of Energy — Version 10.0, December 2016 at p. 10: https://www.lazard.
com/media/438038/levelized-cost-of-energy-v100.pdf.
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gas-fired generation and at the time of evaluation, were not expected to
contribute toward the Commonwealth meeting its CPP requirements and
therefore rejected.*?

DNCP continues to pursue onshore wind development; however, there is a
limited amount of onshore wind available within or near its service territory.
Only three feasible sites have been identified by DNCP for consideration of
onshore wind facilities. These sites are located in Virginia, on mountaintop
locations.*?

MAREC commented that the likely explanation for failure of DNCP to incorporate
any onshore wind energy capacity in any of its study plans is DNCP’s use of a price of
$104.02 per MWh, when comparing wind energy to solar and other resources. MAREC
commented that this price for wind for purposes of planning is excessively inflated and
therefore not at all representative of wind pricing. According to MAREC, the price of wind
utilized by DNCP in its IRP modeling is not based in reality. MAREC commented that the
same could be said about the prices utilized by DEC and DEP, as wind did not make it
out of the screening process in their IRP analyses. DNCP uses estimates in its IRP that
are 3-4 times higher than documented market prices for wind energy contracts. MAREC
noted that if DNCP performed a true evaluation of market based wind energy prices, it
would have found that the pricing for wind is competitive with other generating resources
and, in particular, other renewable energy resources.

The bottom line, according to MAREC, is the utilities failed to carefully consider
wind for its competitive pricing, its fuel hedge value, the value it provides as a component
of a diverse generation supply resource and the economic development value it provides
to North Carolina.

MAREC recommended:

1. That the Commission direct the IOUs to evaluate the market prices for all
renewable energy resources for REPS compliance, including seeking
additional renewable energy diversity when prices of the various renewable
resources are comparable.

2. That the Commission direct the I0Us to conduct RFPs for renewable energy
as soon as possible to get the maximum value of the Production Tax Credit.
The RFPs should be conducted for long-term PPAs that bundle wind energy
and renewable energy certificates to give consumers the benefit of stable
pricing and the hedge value of wind energy pricing. The RFPs can be
conducted in a manner that successful bids should not be in excess of a price
limitation approved by the Commission.

3. That the Commission direct DEC and DEP to include energy pricing for wind
and other resource in future cost sensitivity analyses.

42 DNCP IRP at 103.

43 DNCP IRP at 110.
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4. That the Commission should direct DNCP to reevaluate the pricing it has
utilized for purposes of its 2016 IRP. DNCP should be required to conduct a
market analysis of wind pricing that should be sufficiently detailed and
reviewable.

Duke Reply Comments - Wind Energy

Duke commented that the main locations for wind energy generation in the
Carolinas are the North Carolina mountains and onshore coastal regions. With ridge laws
prohibiting wind turbine construction in the North Carolina mountains and siting issues
along the coast, there are real physical limitations to the amount of wind power that could
be built in the Carolinas currently. Duke further noted that while the National Renewable
Energy Laboratory study cited by MAREC may have determined a large potential for
North Carolina wind projects, the prohibitive laws and siting issues continue to hinder
wind facility construction in North Carolina.

Further, Duke commented that its wind energy pricing is representative of a facility
with 100-meter plus towers and larger turbines in order to gain the energy yield necessary
to potentially justify construction of a facility. According to Duke, more difficulty lies in
locating a wind energy project near a load center with adequate, useful land potential.
Duke notes that the Department of Energy and the U.S. Energy Information
Administration pricing is very generic and does not account for many of the intricacies of
locating a wind farm or any other project.

Duke concluded that DEC and DEP adequately considered wind and all other
potential renewable energy resources in preparing their 2016 IRPs. Duke commented
that it recognizes the valuable potential that new wind energy resource development
could provide. However, DEC and DEP analyzed wind and other generation technologies
and selected the resource plans that best meet Duke’s needs to provide the reliable,
least-cost resource mix as required by North Carolina’s Integrated Resource Planning
and REPS laws.

DNCP Reply Comments - Wind Energy

DNCP commented that it disputes MAREC’s arguments that the wind energy
resource pricing presented in the 2016 IRP is overstated. DNCP noted that the installed
cost of wind energy in its plan is based on its self-build wind options. These potential
projects are located in the mountainous regions of Virginia where expected capital
construction costs are projected to be higher than an equivalent project located on a
relatively flat, open site, similar to those cited by MAREC which are located in the Great
Lakes region or the interior region of the United States. DNCP also cited the 310 MW of
third-party alternative projects which were evaluated over the 2015-2016 period in the
2016 IRP. DNCP commented that these projects, while less expensive than DNCP’s
self-build wind options, did not yield a positive net present value for customers in the
analyses performed on the proposals received. Because the projects did not produce
overall net benefits in their individual proposal analyses based on economics, they would
not be chosen in an IRP study.
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DNCP also noted that the wind energy prices used in the 2016 IRP are consistent
with the processes and methods utilized in prior IRPs that have been accepted as
reasonable for planning purposes by the commissions in North Carolina as well as
Virginia. DNCP commented that in contrast, many of the wind energy costs cited by
MAREC are either national or regional averages that cannot be applied to the expected
cost of installing wind on a specific site in North Carolina or Virginia. Further, DNCP
commented that among all available supply-side resources, onshore wind is expected to
provide the lowest capacity value, or the lowest contribution to meeting peak demands.

Based on the foregoing, DNCP commented that it continues to find the wind energy
pricing and resource analysis presented in the 2016 IRP to be reasonable and appropriate
for planning purposes. MAREC’s recommendation that DNCP be required to perform
additional market analysis of wind pricing should be rejected.

Finally, DNCP noted that the 2016 IRP explains that both DNCP self-build and
third-party alternative wind energy resources were not competitive against new gas-fired
generation at the time of evaluation. However, DNCP stated that it has and continues to
evaluate all forms of third-party market alternatives, including wind, as part of its ongoing
resource planning process. Accordingly, MAREC’s recommendation that the Commission
order it to develop a wind resource-focused RFP is not necessary and should be rejected
at this time.

Commission Conclusions - Wind Enerqy

Based on the foregoing, the comments of the parties, and the entire record in this
proceeding, the Commission concludes that the utilities’ wind energy pricing and resource
analyses presented in the 2016 IRPs are reasonable and appropriate for planning in this
docket. The Commission finds merit in the reply comments of DNCP concerning the
310 MW of third-party alternative project proposals evaluated over the 2015-2016 period
in the IRP. DNCP specifically commented that these projects did not yield a positive net
present value for customers in the analyses performed on the proposals received.

As circumstances exist today and as it stands on this record, the Commission is
not persuaded that it should require the utilities to conduct RFPs for renewable energy as
soon as possible in order to get the maximum value of the Production Tax Credit (PTC).
This was the recommendation by MAREC. However, the Commission determines that
this issue is best resolved within the overall context of least cost planning for the
production of an adequate and reliable supply of electricity. Indeed, the Commission does
not want the utilities to plan on building a particular generation resource mainly because
a PTC is available for that resource this year, but may not be available next year. In
conclusion, the Commission finds and concludes that the utilities have adequately
responded to the issues raised by MAREC related to wind energy and that no further
action is necessary at this time.
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BATTERY STORAGE
Duke Integrated Resource Plans - Battery Storage

According to the Duke IRPs, DEC and DEP are assessing technologies such as
battery storage. Duke notes that battery storage costs are expected to decline
significantly which may make it a viable option in the long-run to support operational
challenges caused by uncontrolled solar penetration. In the short-run, battery storage is
expected to be used primarily to support localized distribution based issues.

Duke included battery storage in its screening analysis for the 2016 IRP. As noted
in the DEC and DEP IRPs, the ultimate goal of screening is to pass the best alternatives
to the integration process. As in past years, the reason for the initial screening analysis
is to determine the most viable and cost-effective resources for further evaluation. Duke
reviews generation resource alternatives on a technical and economic basis. The
resources that are found to be both technically and economically viable are then passed
to the detailed analysis process for further analysis.

Based on the results of Duke’s screening analysis, battery storage did not advance
to the quantitative analysis as a potential supply-side resource option to meet future
capacity needs. However, Duke noted in its IRPs that:

Beginning in 2016, Distributed Energy Resources formed an Energy
Storage (ES) team to develop a fifteen year battery storage prediction
model and begin the development of battery storage deployment plans for
the next five year budget cycle. The ES team will focus their five year plan
across multiple jurisdictions, however, the first two areas that will most likely
provide deployment sites are Duke Energy Indiana and western NC,
Asheville Regional area. Regional battery storage modeling is proceeding
to establish battery system sites, use case designs and cost/benefit
analysis. Regulatory approvals and cost recovery development will play a
key role in the timing of full operational battery system deployment.

DNCP Integrated Resource Plan - Battery Storage

DNCP stated in its IRP that the need for co-located power storage is paramount to
address the intermittency and non-dispatchable characteristics of solar generation
resources. DNCP noted that energy storage represents a useful capability with regards
to the intermittency of many forms of distributed generation, particularly those which rely
on solar or wind power. According to DNCP, adoption of storage technologies at the
present time has inherent challenges due to cost-effectiveness, reliability, and useful life.
As noted in its IRP, DNCP is monitoring recent advances in energy storage technologies,
including batteries.

DNCP noted in its IRP that consistent with the 2015 Plan, DNCP included a solar
PV facility coupled with a battery as an entry to the dispatchable busbar curve analysis.

58



At a zero capacity factor, the cost of a solar PV/battery facility is approximately $1,000/kwW
per year higher than a solar PV facility alone. This difference represents the proxy cost of
making a solar PV facility dependable and dispatchable. DNCP stated that given the
recent advancements in battery technology, it expects batteries will be a viable option for
consideration in future integrated resource plans and, as such, deems it appropriate to
begin reflecting that option in the busbar curve analysis.

NCSEA Comments - Battery Storage

NCSEA commented that the current IRP process undervalues the benefits that
energy storage can provide both as a generation resource as well as to other aspects of
the grid. While NCSEA commended the utilities for including some analysis of energy
storage in their 2016 IRPs, NCSEA suggested they are still failing to recognize the full
value of energy storage to the utilities and to their customers. NCSEA noted that the
2 MW / 8 MWh lithium ion battery storage system is the only type energy storage included
in DEC and DEP’s economic screening curve analysis model.** NCSEA stated that it
believes this is a positive addition to Duke’s economic screening analysis but it is
disappointed that this relatively small and distribution-based application of energy storage
was the only technology considered in the economic screening. NCSEA commented that
this narrow consideration of energy storage technology and the failure to recognize the
grid benefits of storage in the economic screening analysis resulted in all energy storage
technologies being excluded from the quantitative analysis component of the IRPs as
potential supply-side resource options to meet future capacity needs.

Quoting from a recent report, NCSEA commented that “A crucial component of the
value of storage is its ability to support multiple applications, and their value streams, at
the same time.”*® These benefits include: integration of renewables; peak load shaving;
emergency response and resilience; grid stability; and energy cost reduction such as
avoided transmission and distribution costs. NCSEA commented that the Duke IRPs only
analyze the generational value of energy storage and do not quantify the value of these
additional benefits.

NCSEA commented that if energy storage costs continue to decline at their
anticipated rates of 12% - 15% annually,*® utilities will be doing themselves and their
customers a disservice if they continue to undervalue energy storage in their IRPs and
therefore their future generation portfolio and grid services.

NCSEA further commented that in light of the fact that the utilities are already
working on battery storage predictions and deployment plans, the Commission should
direct the utilities to quantify and incorporate the full value stream that energy storage

44 See DEC’s 2016 IRP, pp. 140-41 and DEP’s 2016 IRP, pp. 137-38.

45 American Council on Renewable Energy & ScottMadden, Inc., Beyond Renewable Integration: The
Energy Storage Value Proposition, p. 20 (November 2016).

46 1d. at p. 32.
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technologies provide in future IRPs and IRP updates. In addition, NCSEA suggested that
the Commission should direct the utilities to identify the regulatory barriers or their
interpretation of Rule R8-60 that currently prevents them from incorporating the full value
of energy storage in their IRPs in a filing before the Commission.

Duke Reply Comments - Battery Storage

Duke commented that regional battery storage modeling is proceeding to establish
battery system sites, use case designs and cost/benefit analysis. Regulatory approvals
and cost recovery development will play a key role in the timing of full operational battery
system development.

Duke noted that traditionally, IRP modeling has been focused on generation
needs. According to Duke, energy storage technologies offer generation as a component
of system needs; however, the greatest benefits of energy storage are in ancillary
services, peak shaving, load shifting, etc. Duke commented that these stacked benefits
are very location specific and cannot be generically applied. In addition, the battery
technology selected for each application is very specific to the location need, and as a
result, the pricing from application to application can vary dramatically.

According to Duke, battery technology as a generator cannot compete with other
generation technologies from a price perspective based on the single benefit as a
generation need. As a result, Duke noted that it is working to integrate their planning
processes across transmission, distribution, and generation departments to better
evaluate the potential for these stacked benefits.

DNCP Reply Comments - Battery Storage

DNCP noted that NCSEA’s comments appear to be directed at Duke, however,
NCSEA phrases its request in terms of the “utilities” generally. DNCP commented that
DNCP already includes the full value of energy storage in its modeling. Therefore, no
action is required on this issue with respect to Dominion’s 2016 IRP based on NCSEA'’s
comments.

Commission Conclusions - Battery Storage

The Commission recognizes the potential role that battery storage could play in
regards to intermittent distributed generation such as solar and wind. However, the
Commission also recognizes the current challenges due to cost-effectiveness, reliability,
and useful lives of battery technologies. The Commission is of the opinion that evaluations
of this technology, as documented in the IRPs, have not been fully developed to a level
sufficient to provide guidance as to the role this technology should play going forward. As
such, the utilities should provide in future IRPs or IRP updates a more complete and
thorough assessment of battery storage technologies including the “full value” as
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discussed in the NCSEA comments.*’ If the standard technical and economic analyses
of generation resources somehow preclude the complete and thorough assessment of
battery storage technologies, then a separate discussion of this point should be included
in the IRPs.

At a minimum, the utilities should provide pertinent information derived from their
active or planned projects that utilize battery technologies. These projects include those
identified by Duke that have been in operation since 2011.48 In addition, Duke should
include in its future IRPs or IRP updates, information summarizing the pertinent work and
outputs of the Energy Storage Team referenced in its IRPs.*°

OTHER IRP MATTERS AND CONCLUSIONS
Risk Analysis

The Public Staff commented that DNCP included for the first time in its IRP, a
comprehensive risk analysis based on a probabilistic approach that evaluates the risk
with respect to future inputs including: natural gas prices, natural gas basis, coal prices,
electricity load, CO2 emission allowance prices, and capital cost for new generation. A
probability distribution of future input values for key risk factors is created, as compared
to simply assuming a certain future value for key risk factors, as performed in typical
modeling of plans. According to the Public Staff, an advantage of this approach is that it
allows for the quantification of high impact risk factors even though they have a low
probability of occurrence. The Public Staff recommended that DEP and DEC develop
similar analytical tools to those utilized by DNCP to determine the least cost plan that
provides the lowest risk to its customers, while also providing operational and compliance
flexibility to the utility.

The Commission recognizes that risk analyses, such as that utilized by DNCP,
may better inform the Integrated Resource Planning process. However, the Commission
is without sufficient evidence of the value derived from such risk analyses to require DEP
and DEC to utilize similar analytical tools in the development of their IRPs.

Roxboro Retrofit Analysis per Docket No. E-2, Sub 1089

On November 16, 2015, the North Carolina Department of Environmental Quality
(DEQ) released a draft rule entitled Standards of Performance for Existing Electric Utility

47 NCSEA’s Comments, Docket No. E-100, Sub 147 (February 17, 2017), Storage in the Integrated
Resource Plans at 5-15.

48 See DEC’s 2016 IRP, p. 139 and DEP’s 2016 IRP, p. 136.

49 See DEC’s 2016 IRP, p. 140 and DEP’s 2016 IRP, p. 137.
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Generating Units Under Clean Air Act Section 111(d).%° If implemented, this draft rule
would require heat rate improvements at many fossil-fueled electric generating units in
North Carolina.

In its March 28, 2016 Order Granting Application in Part, With Conditions, and
Denying Application in Part in Docket No. E-2, Sub 1089 allowing DEP to proceed with
construction of a combined cycle plant near Asheville, the Commission directed DEP to
conduct an investigation of retrofitting the four coal burning units at its Roxboro plant as
proposed in the draft rule, and to include an assessment of the feasibility and
cost-effectiveness of this retrofit in its 2016 IRP. DEP provided the results of its
investigation in Appendix K of its IRP.

The two potential requirements identified for the Roxboro plant are the installation
of an Intelligent Sootblowing (ISB) system and Variable Frequency Drives (VFDs) on
boiler fans. DEP explained that ISB uses electronic monitoring to optimize the timing and
amount of boiler cleaning, which reduces both wear on the boiler tubing and parasitic load
caused by cleaning. The VFDs would reduce the boiler fan parasitic load by replacing the
current airflow control that uses damper panels with airflow control that uses electronically
regulated fan motors, which have their speed precisely matched to requirements of the
boiler.

DEP’s economic analysis indicated that including the installation and operation of
the ISB and VFD projects beginning in 2020 would result in cost savings of approximately
$3 million per project compared to the base case. The payback periods for the ISB and
VFD projects would be approximately one and eight years, respectively. Due to the
February 9, 2016 U.S. Supreme Court decision staying the federal Clean Power Plan,
DEQ has not implemented its draft rule.

The Public Staff recommended that the Commission direct DEP to develop and
file with the Commission, within the next six months, a plan to undertake the retrofits to
its Roxboro plant identified in Appendix K of its IRP. In addition, the Public Staff
recommended that DEP and DEC evaluate other efficiency retrofits included in the draft
DEQ rule and include an analysis of their potential economic and emissions benefits in
their 2017 IRP update.

In reply comments, Duke noted that both DEC and DEP regularly evaluate
numerous potential upgrade and retrofit projects at their generation units on an ongoing
basis. Requiring DEC and DEP to include such analyses in future IRPs would be
burdensome, potentially voluminous, and in Duke’s opinion, would not provide meaningful
information that is required as part of the IRP process.

50 Division of Air Quality, DEQ, Section 15A NCAC 02D .2700, Standards of Performance for Existing
Electric Utility Generating Units Under Clean Air Act Section 111(d), available online at the following link:
http://deq.nc.gov/about/divisions/air-quality/air-quality-rules/draft-rules.
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The Commission finds that Duke adequately responded to its March 28, 2016
Order.>* However, the Commission is not persuaded that Duke should be required to
develop and file a plan to undertake the Roxboro plant retrofits in future IRPs or IRP
updates even if DEP decides to pursue these projects.

In addition, the Commission does not find that documenting internal analyses and
decisions relative to individual efficiency retrofit projects is useful in the IRP and,
therefore, does not accept the Public Staff's recommendation in this regard.

Cliffside Unit 6 Carbon Neutral Plan

Finding of Fact No. 3 of the 2014 IRP Order stated that “[tlhe Cliffside Unit 6
Carbon Neutrality Plan filed by DEC is a reasonable path for DEC’s compliance with the
carbon emission reduction standards of its air quality permit.” The 2014 IRP Order also
required DEC to provide updates in future IRPs regarding its obligations related to the
Cliffside Unit 6 air permit. DEC included the required update as Appendix K to its 2016
IRP. The original plan incorporated actions required under DEC’s Cliffside Unit 6 air
permit, including the implementation of a Greenhouse Gas Reduction Plan. The original
plan also required DEC to: (1) retire 800 MW of coal capacity in North Carolina in
accordance with the schedule set forth in Table K-1, which was in addition to the
retirement of Cliffside Units 1-4; (2) accommodate, to the extent practicable, the
installation and operation of future carbon control technology at Cliffside Unit 6; and
(3) take additional actions as necessary to make Cliffside Unit 6 carbon neutral by 2018.

The Public Staff noted that the update submitted by DEC in its 2016 IRP is very
similar to the one approved in the 2014 IRP Order, and incorporates the same
implementation schedule, with updated values for the estimates of conservation,
renewable energy, and nuclear uprates. The Public Staff commented that it believes this
update represents a reasonable path for DEC’s compliance with the carbon emission
reduction standards of its air quality permit, and notes that the retirements listed in DEC’s
IRP, most of which have already taken place, would exceed the Greenhouse Gas
Reduction Plan by close to 50%. The Public Staff recommended that the Commission no
longer require DEC to include the Cliffside Unit 6 Carbon Neutral Plan in future IRP filings.

The Commission concludes that the Cliffside Unit 6 Carbon Neutral Plan filed by
DEC is a reasonable path for DEC’s compliance with the carbon emission reduction
standards of the air quality permit. This conclusion, however, does not constitute
Commission approval of individual specific activities or expenditures for any activities
shown in the Plan.

Based on the Public Staff’'s recommendation, the Commission will no longer
require DEC to include the Cliffside Unit 6 Carbon Neutral Plan in future IRP filings.

51 Order Granting Application in Part, With Conditions, and Denying Application in Part,
Docket No. E-2, Sub 1089, (March 28, 2016), Item 7, at p. 40.
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REPS COMPLIANCE PLANS

G.S. 62-133.8 requires all electric power suppliers in North Carolina to meet
specified percentages of their retail sales using renewable energy and energy efficiency.
One megawatt-hour (MWh) of renewable energy, or its thermal equivalent, equates to
one renewable energy certificate (REC), which is used to demonstrate compliance. An
electric power supplier may comply with the REPS by generating renewable energy at its
own facilities, by purchasing bundled renewable energy from a renewable energy facility,
or by buying RECs. Alternatively, a supplier may comply by reducing energy consumption
through implementation of EE measures or electricity demand reduction.>? The electric
public utilities (DEP, DEC, and DNCP) may use EE measures to meet up to 25% of their
overall requirements in G.S. 62-133.8(b). One MWh of savings from DSM/EE or demand
reduction is equivalent to one energy efficiency certificate (EEC), which is a type of REC.
All electric power suppliers may obtain RECs from out-of-state sources to satisfy up to
25% of the requirements of G.S. 62-133.8(b) and (c), with the exception of DNCP, which
can use out-of-state RECs to meet its entire requirement. The total amount of renewable
energy or EECs that must be provided by an electric power supplier for 2016 and 2017 is
equal to 6% of its North Carolina retail sales for the preceding year. In 2018, the required
amount increases to 10%.

Commission Rule R8-67(b) provides the requirements for REPS Compliance
Plans. Electric public utilities must file their plans on or before September 1 of each year,
as part of their IRPs, and explain how they will meet the requirements of G.S. 62-133.8(b),
(c), (d), (e), and (f). The plans must cover the current year and the next two calendar
years, or in this case 2016, 2017, and 2018 (the planning period). An electric power
supplier may have its REPS requirements met by a utility compliance aggregator as
defined in R8-67(a)(5).

Public Staff Comments - REPS Compliance Plans

The Public Staff commented on DEP, DEC, and DNCP’s plans to comply with
G.S. 62-133.8(b), (c), and (d), the general®® and solar energy requirements. The Public
Staff also provided consolidated comments on the I0Us’ plans to comply with
G.S. 62-133.8(e) and (f), the swine and poultry waste set-asides.

Public Staff Comments - DEP’s REPS Compliance Plans
According to the Public Staff, DEP has contracted for and banked sufficient

resources to meet the REPS requirements of G.S. 62-133.8(b), (c), and (d) for itself and
the electric power suppliers for which it is providing REPS compliance services, which

52 “Electricity demand reduction,” as used herein, is defined in G.S. 62-133.8(a)(3a).

58 The overall REPS requirement of G.S. 62-133.8(b), less the requirements of the three set-asides
established by G.S. 62-133.8(d)-(f), is frequently referred to as the "general requirement.”
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includes the Towns of Sharpsburg, Stantonsburg, Black Creek, Lucama, and Winterville
(collectively, DEP’s Wholesale Customers).>*

DEP intends to use EE programs to meet 25% of its REPS requirements.
Hydroelectric facilities with a capacity of 10 MW or less and energy allocations from the
Southeastern Power Administration (SEPA) will be used to meet up to 30% of the general
requirement of DEP’s Wholesale Customers.>® Hydroelectric facilities of 10 MW or less
will also provide RECs for DEP’s retail customers. DEP may also use wind energy,
through either REC-only purchases or energy delivered to its customers in North Carolina,
to meet the general requirement. A portion of the general requirement for DEP and its
Wholesale Customers will be met by executed purchased power agreements and
REC-only purchases from landfill gas and biomass power providers, some of which are
combined heat and power (CHP) facilities. DEP also plans to use the increased
availability of solar energy to meet the general requirement.

To meet the solar set-aside, DEP will obtain RECs from its own solar facilities, its
residential solar photovoltaic (PV) program, and other solar PV and solar thermal
facilities.>®

DEP anticipates that its REPS compliance costs will be well below the cost caps
in G.S. 62-133.8(h)(3) and (4) for the planning period.

DEP files evaluation, measurement, and verification (EM&V) plans for each EE
program in the respective program approval docket.

Public Staff Comments - DEC’s REPS Compliance Plans

According to the Public Staff, DEC has contracted for or procured sufficient
resources to meet the REPS requirements of G.S. 62-133.8(b), (c), and (d) for the
planning period, both for itself and for the electric power suppliers for which it is providing
REPS compliance services. These suppliers are Rutherford EMC, Blue Ridge EMC, the
Town of Dallas, the Town of Forest City, the City of Concord, the Town of Highlands, and
the City of Kings Mountain (collectively, DEC’s Wholesale Customers).

54 In past years, DEP also provided REPS compliance services for the Town of Waynesville;
Waynesville took responsibility for its own REPS compliance beginning in 2016.

55 A hydroelectric facility with a generation capacity in excess of 10 MW is not considered a renewable
energy facility under G.S. 62-133.8(a)(7). Under G.S. 62-133.8(c)(2)c, electric membership corporations
(EMCs) and municipalities may not meet more than 30% of their REPS requirements with hydroelectric
power.

56 DEP has acquired certificates of public convenience and necessity (CPCNSs) for 140.7 MW of solar
PV facilities to meet a portion of its REPS compliance obligations. See Order Transferring Certificate of
Public Convenience and Necessity, Docket No. E-2, Subs 1054, 1055, and 1056 (Dec. 16, 2014); Order
Issuing Certificate of Public Convenience and Necessity, Docket No. E-2, Sub 1063 (Apr. 14, 2015).
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DEC intends to use EE programs to meet 25% of its REPS requirements.
Hydroelectric facilities with a capacity of 10 MW or less and energy allocations from SEPA
will be used to meet up to 30% of the general requirement of DEC's Wholesale
Customers. Hydroelectric qualifying facilities of 10 MW or less, together with DEC’s
Bridgewater hydroelectric facility, will provide RECs for DEC’s retail customers. DEC will
continue to use wind energy, either through REC-only purchases or energy delivered to
its customers in North Carolina, to meet the general requirement. A portion of the general
requirement for DEC and its Wholesale Customers will be met through executed
purchased power agreements and REC-only purchases from landfill gas and biomass
power providers, some of which are CHP facilities. DEC also expects to use solar
resources to satisfy the general requirement.

To meet the solar set-aside, DEC will obtain RECs from its self-owned solar PV
facilities and from other solar PV and solar thermal facilities.®’

DEC anticipates that its REPS compliance costs will be well below the cost caps
in G.S. 62-133.8(h)(3) and (4) for the planning period.

DEC files EM&V plans for each EE program in the respective program approval
docket.

Public Staff Comments - DNCP’s REPS Compliance Plans

According to the Public Staff, DNCP has contracted for or procured sufficient
resources to meet the REPS requirements of G.S. 62-133.8(b), (c), and (d) for the
planning period for itself and the Town of Windsor (Windsor), for which it is providing
REPS compliance services. While DNCP may use out-of-state RECs to meet all of its
compliance requirements, Windsor may only use out-of-state RECs to meet 25% of its
compliance requirements. DNCP plans to use EE, purchased out-of-state RECs, and
RECs from its own new renewable energy facilities to meet the general REPS
requirements of G.S. 62-133.8(b). For Windsor’s general REPS requirement, DNCP will
use out-of-state wind and hydroelectric RECs, in-state biomass and solar RECs, and
Windsor’s SEPA allocation. For the solar set-aside, DNCP plans to purchase in-state and
out-of-state solar RECs for itself and Windsor. Its total costs are the same as its
incremental costs because, unlike DEP and DEC, it plans to purchase only unbundled
RECs, rather than RECs that are bundled with renewable electric energy, to meet its
REPS requirements.

DNCP anticipates that it will incur research costs in 2016-18 for the continued
development of its Microgrid Project. The Microgrid Project consists of wind, solar, and
fuel cell energy generation and battery storage at DNCP’s Kitty Hawk District Office. The

57 DEC has acquired CPCNs for 81.4 MW of solar PV facilities for use to meet a portion of its REPS
compliance obligations. See Order Amending Certificate of Public Convenience and Necessity, Docket No.
E-7, Sub 1101 (June 16, 2016); Order Amending Certificate of Public Convenience and Necessity, Docket
No. E-7, Sub 1079 (Dec. 7, 2016); and Order Transferring Certificate of Public Convenience and Necessity,
Docket No. E-7, Sub 1098 (May 16, 2016).

66



costs in 2016-18 are primarily for operation and maintenance and fuel for the fuel cell
electric generation system. DNCP anticipates that the REPS compliance costs for itself
and Windsor will be well below the cost caps in G.S. 62-133.8(h)(3) and (4) for the
planning period.

DNCP files EM&V plans for each EE program in the respective program approval
docket.

REPS Compliance Summary Tables

The following tables are compiled from data submitted in DEP, DEC, and DNCP’s
Plans. Table 1 shows the projected annual MWh sales on which the utilities’ REPS
obligations are based. It is important to note that the figures shown for each year are the
utilities’ MWh sales for the preceding year; for instance, the sales for 2016 are MWh sales
for calendar year 2015. The totals are presented in this manner because each utility’s
REPS obligation is determined as a percentage of its MWh sales for the preceding year.
The sales amounts include retail sales of wholesale customers for which the utility is
providing REPS compliance reporting and services. Table 2 presents a comparison of the
projected annual incremental REPS compliance costs with the utilities’ annual cost caps.

TABLE 1: MWh Sales for Preceding Year

Compliance Year
Electric Power Supplier 2016 2017 2018
DEP 37,572,645 37,409,094 37,637,337
DEC 61,307,708 60,661,074 61,110,288
DNCP 4,377,561 4,331,768 4,366,511
TOTAL 103,257,914 102,401,936 103,114,136

TABLE 2: Comparison of Incremental Costs to the Cost Cap

DEP DEC DNCP
Incremental Costs | $31,564,879 $22,018,825 $1,051,845
2016 | Cost Cap $71,367,582 $104,834,112 $6,309,402
Percent of Cap 44% 21% 17%
Incremental Costs | $47,596,387 $29,197,215 $1,202,736
2017 | Cost Cap $72,213,282 $105,412,270 $6,269,230
Percent of Cap 66% 28% 19%
Incremental Costs | $47,756,637 $32,322,034 $1,552,764
2018 | Cost Cap $73,066,326 $105,968,212 $6,285,600
Percent of Cap 65% 31% 25%
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Swine Waste and Poultry Waste Set-Asides

Beginning in 2012, electric power suppliers were required to meet 0.07% of their
retail sales with energy derived from swine waste, pursuant to
G.S. 62-133.8(e), and a combined total of 170,000 MWh or equivalent energy derived
from poultry waste, pursuant to G.S. 62-133.8(f). The REPS statute provides for increases
in these requirements, or set-asides, in later years. The electric power suppliers have had
great difficulty in complying with the swine and poultry waste set-asides. From 2012
through 2016, the electric power suppliers have annually filed joint motions in
Docket No. E-100, Sub 113, pursuant to G.S. 62-133.8(i)(2), seeking to delay the swine
waste energy requirement, and the Commission has granted their requests. In its orders,
the Commission has also required the electric power suppliers to file reports describing
the state of their compliance with the set-asides and their negotiations with the developers
of swine and poultry waste-to-energy projects, initially on a tri-annual basis and now
semiannually.>® These reports are filed under seal in Docket No. E-100, Sub 113A. The
Commission further required the electric power suppliers to provide internet-available
information to assist the developers of swine and poultry waste-to-energy projects in
getting contract approval and interconnecting facilities. Additionally, the Commission has
directed the Public Staff to hold periodic stakeholder meetings to facilitate compliance
with the swine and poultry waste set-asides.

In their motions for relief under G.S. 62-133.8(i)(2) in 2012 and 2013, the electric
power suppliers requested the Commission to delay the poultry waste set-aside
requirements as well as the swine waste set-aside requirements, and the Commission
granted their requests. In 2014, the electric power suppliers were able to comply with this
set-aside as modified by the Commission. Among the reasons why the electric power
suppliers did not request a delay in 2014 were the relatively low requirement of
170,000 MWh or equivalent energy in that year and the utilities’ ability to bank RECs from
earlier years. In addition, the availability of poultry waste RECs in the marketplace had
increased by 2014 due to advances in the technology of power generation from poultry
waste, the use of thermal energy to meet the set-aside as authorized by Session Law
(S.L. 2011-309), and the availability of poultry waste RECs from “cleanfields renewable
energy demonstration parks” as authorized by S.L. 2010-195.

In 2015, the statutory poultry waste requirement rose from 170,000 to
700,000 MWh, and the electric power suppliers were unable to comply with this major
increase. Consequently, they filed a joint motion seeking again to delay both the swine
and poultry waste set-asides. Instead of granting their motion in full, however, the
Commission reduced the 2015 statewide aggregate poultry waste requirement to 170,000
MWh and set the requirements for 2016 and 2017 at 700,000 MWh and 900,000 MWh,
respectively. The electric power suppliers successfully met the reduced 170,000-MWh
requirement for 2015.

In their 2016 joint motion, the electric power suppliers proposed that the
700,000 MWh poultry waste requirement for 2016 be reduced to 170,000 MWh, and that

58 The smallest electric suppliers were exempted from this requirement.
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the 2017 requirement be reduced from 900,000 MWh to 700,000 MWh. In its Order issued
on October 17, 2016, in Docket No. E-100, Sub 113, the Commission granted their
motion.

The State’s electric power suppliers have been able to comply only to a very limited
extent with the poultry waste set-aside requirement, and not at all with the swine waste
requirement. Nevertheless, the REPS statute has served as a stimulus for several
important advances in waste-to-energy technology.

First, several hog farms have installed anaerobic digesters at their swine waste
lagoons and produced biogas that has been used as fuel to operate small electric
generators at these farms. Electric power suppliers have purchased the electricity
produced by these generators — or, alternatively, have purchased the RECs when the
electricity was used on the farm where it was generated — and this represented the initial
step toward compliance with the swine waste set-aside.

Second, poultry waste has been transported by truck to existing and new
generation facilities, where it has been co-fired with wood or other fuels.

Third, large centralized anaerobic digestion plants have been built in areas where
numerous hog farms are located. These plants receive swine waste from numerous
sources, produce biogas from the waste by the digestion process, and eliminate
impurities so that it is eligible to be transported in the natural gas pipeline system. A
specified amount of this biogas, which is referred to as “directed biogas” or “renewable
natural gas,” is injected into a pipeline, and an equivalent amount of natural gas is
delivered by the pipeline operator to a gas-fired utility generating plant. These directed
biogas facilities were first built in Midwestern states with extensive hog farming activity,
but on December 2, 2016, Carbon Cycle Energy, LLC, began construction of a directed
biogas facility in Warsaw, North Carolina.

The Public Staff states that the electric power suppliers will likely continue to have
difficulty meeting the swine and poultry waste set-asides. As advances in waste
processing technology are made, the electric power suppliers may be able to achieve
compliance with these requirements in the not too distant future. The supplier best
positioned to reach full compliance is DNCP since it can obtain all of its RECs from
out-of-state. DNCP has secured enough out-of-state poultry waste RECs for itself and for
Windsor for the entire planning period, and in its Compliance Plan expresses confidence
that it will also be able to comply with the in-State poultry waste requirement for Windsor.
DNCP has obtained sufficient in-state and out-of-state swine waste RECs to meet
Windsor’s requirements for the entire planning period; it has enough swine waste RECs
under contract to meet its own requirements, as well, but it may be unable to comply if its
suppliers fail to fulfill their obligations.

As requested by the Commission, the Public Staff held stakeholder meetings on

June 23, 2014, and five subsequent occasions. The attendees included farmers, the
North Carolina Pork Council, the North Carolina Poultry Federation, waste-to-energy
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developers, bankers, state environmental regulators, and the electric power suppliers.
The meetings allowed the stakeholders to network and voice their concerns to the other
parties.

Public Staff Conclusions - REPS Compliance Plans
In summary, the Public Staff concluded that:

1. DEP, DEC, and DNCP should be able to meet their REPS obligations during
the planning period, with the exception of the swine and poultry waste set-
asides, without nearing or exceeding their cost caps.

2. DEP and DEC would not have been able to meet the swine waste requirement
in 2016 had it not been delayed by the Commission, and they met the poultry
waste requirement only after the Commission reduced the aggregate statewide
requirement to 170,000 MWh. They are uncertain about meeting the
requirements in 2017 and 2018.

3. If the 2016 swine waste requirement had not been delayed, DNCP would have
met it for the Town of Windsor, but not for itself. DNCP is confident of its ability
to comply for the Town of Windsor in 2017 and 2018, and it expects to comply
for itself if its suppliers fulfill their obligations.

4. DNCP will meet its own poultry waste requirement for 2016. It will also meet the
out-of-state portion of Windsor’s requirement, but may not meet the in-state
portion. For 2017 and 2018, DNCP expects to meet its own poultry waste
requirements, and the out-of-state portion of Windsor’s requirements. It is
reasonably confident of meeting the in-state portion.

5. DEP, DEC, and DNCP are actively seeking energy and RECs to meet the
set-aside requirements for the years in which they expect to fall short of
compliance. DEP is no longer purchasing solar and general RECs to meet its
general obligation or solar set-aside obligation because it has sufficient solar
RECs to comply with both obligations during the planning period.

6. The Commission should approve the 2016 REPS Compliance Plans filed by
DEP, DEC and DNCP

Commission Conclusions - REPS Compliance Plans

The Commission concludes that the REPS Compliance Plans filed by the utilities
contain the information required by Commission Rule R8-67(b). As such, and based on
the recommendation of the Public Staff, the Commission accepts the REPS Compliance
Plans filed in this docket.

COMMISSION CLOSING COMMENTS
Integrated Resource Planning is intended to identify those electric resource
options that can be obtained at least cost to the utility and its ratepayers consistent with

the provision of adequate, reliable electric service. Potential significant regulatory
changes, particularly at the federal level, and evolving marketplace conditions create
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additional challenges for already detailed, technical, and data-driven IRP processes. The
Commission finds the IRP processes employed by the utilities to be both compliant with
State law and reasonable for planning purposes in the present docket. The Commission
recognizes that the IRP process continues to evolve. The comments, findings,
conclusions, and Commission directives included in this Order are intended to inform and
guide the electric utilities and parties in their ongoing IRP processes and participation.

IT IS, THEREFORE, ORDERED, as follows:

1. That this Order shall be, and is hereby, adopted as part of the Commission’s
current analysis and plan for the expansion of facilities to meet future requirements for
electricity for North Carolina pursuant to G.S. 62-110.1(c).

2. That the IOUs’ forecasts of native load requirements and other system
capacity or firm energy obligations, supply-side and demand-side resources expected to
satisfy those loads, and reserve margins are reasonable for planning purposes, and the
Commission accepts the IRP Reports as filed in this docket.

3. That the 2016 REPS compliance plans filed by the 10Us are hereby
accepted.

4. That the I0OUs, in the preparation of future IRPs, shall adhere to the
conclusions and directives of the Commission documented in the body of this Order.

5. That pursuant to the Regulatory Conditions imposed in the Merger Order,
DEC and DEP shall continue to pursue least-cost Integrated Resource Planning and file
separate IRPs until otherwise required or allowed to do so by Commission order, or until
a combination of the utilities is approved by the Commission.

ISSUED BY ORDER OF THE COMMISSION.
This the _27" day of June, 2017

NORTH CAROLINA UTILITIES COMMISSION

()@(\':u ki\ lc\'wawvw\

Janice H. Fulmore, Deputy Clerk

Commissioner ToNola D. Brown-Bland did not participate in this decision.
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