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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