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Section 1
IRP EXECUTIVE SUMMARY

Delmarva Power & Light Company (Delmarva Power or Company) prepares and submits an
Integrated Resource Plan (IRP) every two years as required by Delaware law', and in
compliance with regulations adopted by the Delaware Public Service Commission

(“Commission”™)>.

On October 6, 2015, the Commission issued Order No. 8779, in Docket No. 14-0559, which
ratified the IRP submitted by Delmarva Power on December 2, 2014. The 2016 IRP
incorporates the guidance provided by the Commission in Order No. 8779, as well as other
changes suggested by the parties through their comments submitted in response to the 2014
IRP and through a working group meeting held on April 14, 2016. As with the 2014 IRP, the
drafting of the 2016 IRP has greatly benefitted from the input received through the
collaborative IRP Working Group process.

A. Summary of Integrated Resource Plan Findings

Retail energy supply prices for Delmarva Power’s Standard Offer Service (“SOS”)
customers include the cost of electric energy, capacity and ancillary services. Retail supply
prices have been stable and mostly decreasing since the current SOS energy procurement
process was approved by the Commission and initiated in 2006. The effectiveness of the
current SOS procurement process to provide relatively stable energy prices over time is shown

in Figure 1 below.

1 26 Del. C. §1007(c)(1).
226 Del. Admin. C. 3010.



Figure 1
Typical Delaware SOS Residential Customer Supply Price
2006-2016
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As seen in Figure 1, since 2009 residential SOS customer supply prices have fallen from 11.29

cents/kwh to 7.56 cents/kwh, a decrease of approximately 33%.

It is also expected that the combination of available generation resources within the PJM DPL
Zone, along with the capability of the transmission system to import electricity into the DPL
Zone from outside Zone under PJM base case assumptions, will be sufficient to meet PJM
reliability requirements through 2026. This result is made more certain by the implementation
of demand response programs designed to reduce customer demand during peak load periods.

The Commission approved Dynamic Pricing and Residential Direct Load Control Programs
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adopted in Commission Docket No. 09-311_and Commission Docket No. 11-330continue to

support this planning objective’.

Over the IRP Planning Period air emissions from power plants in Delaware, including
carbon dioxide (“CO,”), sulfur dioxide (“SO,”), and nitrogen oxide (“NOy”), are expected to
generally decrease over the period 2017/18-2022/23 and then rise through 2026/27 and then
reduce back to levels similar to 2017/18. The expected changes in the level of power plant
emissions reflect a number of competing market driven forces including changes in relative
fuel prices, environmental regulations, the increased use of natural gas fired power generation,

energy efficiency and the increased penetration of renewable generation resources.

Delmarva Power has continued to manage a diverse portfolio of eligible renewable resources
in order to comply with the State’s Renewable Energy Portfolio Standard Act (“REPSA™)*.
Delmarva Power’s renewable resource portfolio includes contracts with several wind
generators, a large solar generation facility, multiple contracts with smaller distributed solar
facilities and spot market purchases. The Company has agreed, as part of the Amended
Settlement Agreement in the Delmarva Power/Exelon Merger, Docket No. 14-193, approved
by Order No. 8746 dated June 2, 2015, to issue requests for proposals to purchase wind
Renewable Energy Credits (“RECs”) on commercially reasonable terms in three tranches: (1)
the first, for RECs from one or more renewable generating facilities with an aggregate capacity
of up to 40 mW (nameplate) beginning in compliance years 2017-2018 for a term of 10 to 15
years; (2) the second, for RECs from one or more renewable generating facilities with an
aggregate capacity of up to 40 mW (nameplate) beginning in compliance years 2019-2020 for a
term of 10 to 15 years; and (3) the third, for RECs from one or more renewable generating
facilities with an aggregate capacity of up to 40 mW (nameplate) beginning in compliance

years 2023-2024 for a term of 10 to 15 years.

Delmarva Power’s renewable energy portfolio is also managed to take advantage of the

REC and solar REC (“SREC”) offsets provided by Qualified Fuel Cell Providers (“QFCP”).

*See Order No. 8105, approved 1/31/12 and Order No. 8253, approved 12/18/12.
* 26 Del. C. §351, et. seq.



The projected impact on average SOS residential customer bills of meeting the REPSA
standards over the IRP Planning Period ranges from $8.48/month in 2017/18
to a high of $9.03 in 2019/20, and to $8.75/month in 2026/27. It should be noted, however,
that these amounts do not include other benefits associated with renewable generation (such as
improved air quality due to avoided power plant emissions) that the Delaware Department of
Natural Resources and Environmental Control (“DNREC”) include in their official assessment

of the costs of compliance with RESPA.’

B. Background

The 2016 IRP describes the Company’s plan to procure the electrical energy requirements for
its SOS customers for the IRP Planning Period. This IRP is filed pursuant to Title 26,
Section 1007 (c) (1) of the Delaware Code, which provides, in part:

[Delmarva Power] is required to conduct integrated resource planning. ....In its
IRP, [Delmarva Power] shall systematically evaluate all available supply
options during a 10-year planning period in order to acquire sufficient, efficient
and reliable resources over time to meet its customers' needs at a minimal cost.
The IRP shall set forth [Delmarva Power’s] supply and demand forecast for the
next 10-year period, and shall set forth the resource mix with which
[Delmarva Power] proposes to meet its supply obligations for that 10-year
period....

The statutory provisions make clear that while the IRP must investigate all potential
opportunities for a diverse and reliable electric supply, including those that would create
environmental benefits for Delaware, it must do so with a careful eye on costs. Delaware law
specifically provides that in developing the IRP, the Company must seek to meet its customer’s

390

energy supply needs “at the lowest reasonable cost” and “at a minimal cost™’. As such, the

principal objectives of the IRP are to secure for SOS customers a reliable energy supply at a

°DNREC issued Secretary’s Order No: 2015-EC-0047 Implementation of Renewable Energy.Portfolio Standards.
Cost Cap Provisions on December 15, 2015. s 3

®26 Del.C. §1007(c)(1)(b).
726 Del.C.§1007(c)(1).




reasonable cost, maintain price stability and, at the same time, provide environmental benefits

consistent with reasonable cost and price stability.

C. Delmarva Power

Delmarva Power is a regulated public utility company serving electric and gas customers in
Delaware and portions of Maryland. In Delaware, as of September 30, 2016, the Company
serves almost 307,000 electric energy customers, of which about 267,000 are residential

customers.

Delmarva Power is an electric delivery company focusing on the transmission and distribution
of electricity to its customers. The Company does not generate any electricity or own
any generation facilities. Delmarva Power’s Delaware operations are managed out of four
in-state offices, one each in the City of Wilmington, New Castle County, the City of Millsboro
and the City of Harrington. Among the Company’s assets in Delaware are almost 890 miles
of high voltage (69kV and higher) transmission lines, and 82 distribution and transmission

substations.

Under Delaware’s electricity deregulation laws, Delaware customers can choose their own
electric energy supplier. Those customers who do not choose an altemate, competitive
supplier are supplied by Delmarva Power through its SOS offering. As of September 2016,
89.4% of residential customers’ electric usage was provided through the SOS offering, and
about 81.2% of non-residential usage was provided by competitive suppliers. The 2016 IRP is

focused on the procurement of the energy supply requirements of the SOS customers.

The number of customers and the breakdown of energy usage by residential and non-
residential customers for both SOS and non- SOS service for the year ending September 2016,

are shown in Table 1 and Table 2 below:



Table 1
Delmarva Power Delaware
Number of Customers
as of September 30, 2016

Total
SOS Non-SOS Customers
Residential 249,731 28,755 278,486
Non-Residential 23,377 11,710 35,087
Total Customers 273,108 40,465 313,573

Table 2
Delmarva Power Delaware
kWh Sales12 Months Ending September 2016

SOS Non-SOS Total kWh
Residential 2,679,330,292 318,640,892 2,997,971,184
Non-
Residential 926,509,702 3,999,394,802 4,925,904,504
Total KWh 3,605,839,994 4,318,035,694 7,923,875,688

D. 2016 Load Forecast

Table 3 and Table 4 below summarize the 2016 Baseline Load Forecast for the IRP
Planning Period for all Delmarva Power Delaware customers by Residential (“Res”), Small
Commercial (“Small Com”), Large Commercial and Industrial (“LC&I”) class, including

Hourly Power Service (“HPS”), and Street Lights (“SL”) :



2017
2018
2019
2020
2021
2022
2023
2024
2025
2026

* includes HPS

2017
2018
2019
2020
2021
2022
2023
2024
2025
2026

Table 3

Baseline Forecast Peak mW
All DPL DE Customers

Res Small Com
(mW) (mW)
817 34
820 34
824 34
830 35
839 35
848 35
858 36
866 36
875 36
885 37
Table 4

* includes HPS

RES
(mWh)
3,060,888
3,058,450
3,057,512
3,062,970
3,074,485
3,085,019
3,094,985
3,104,704
3,114,159
3,123,347

LC&I*
(mw)
938
948
957
967
977
987
998
1,008
1,018
1,029

Baseline Forecast mWh
All DPL DE Customers

Sm COM
{mWh)
170,982
172,323
173,685
174,933
176,090
177,214
178,334
179,420
180,512
181,612

LC&I*
(mWh)
4,784,977
4,822,509
4,860,627
4,895,567
4,927,943
4,959,403
4,990,727
5,021,133
5,051,700
5,082,479

oooocoooooE&

SL
{mWh)
33,349
33,399
33,436
33,475
33,511
33,544
33,575
33,604
33,633
33,660

Total

1,788
1,802
1,815
1,831
1,851
1,871
1,891
1,910
1,930
1,951

Total
(mWh)
8,050,196
8,086,681
8,125,259
8,166,945
8,212,028
8,255,181
8,297,621
8,338,862
8,380,004
8,421,098



Much of the IRP is focused on Delmarva Power’s efforts to supply energy to customers served
through SOS. Table 5 below provides the Baseline Forecast mWh for SOS customers over the
IRP Planning Period:

Table 5
Baseline Forecast mWh
DPL DE SOS Customers
SOS SOS SO0S SO0S SOS
RES SmCOM LC&I* SL Total
{mWh) (mWh) (mWh) (mWh) (mWh)
2017 2,804,511 95,532 339,349 25,740 3,265,132
2018 2,802,277 96,282 342,011 25,779 3,266,348
2019 2,801,417 97,043 344,714 25,807 3,268,980
2020 2,806,418 97,740 347,192 25,837 3,277,187
2021 2,816,968 98,387 349,488 25,865 3,290,708
2022 2,826,620 99,015 351,720 25,890 3,303,245
2023 2,835,751 99,640 353,941 25,914 3,315,247
2024 2,844,656 100,247 356,097 25,937 3,326,938
2025 2,853,319 100,857 358,265 25,959 3,338,401
2026 2,861,738 101,472 360,448 25,980 3,349,638

* includes HPS

The Baseline Load Forecast for all Delmarva Power Delaware and SOS customers is described
in more detail in Section 4 of the IRP. Appendix 4 provides more detailed documentation of

the preparation of the load forecast.

E. Price and Price Stability

Over the IRP Planning Period, more natural gas generation within PJM is expected to come on-
line than any other type of generation. Consequently, for this and other reasons, electricity
supply prices within PJM are becoming increasingly sensitive to changes in natural gas prices.
To evaluate this sensitivity, the IRP Reference Case, which includes a forecast of natural gas
prices for the region over the planning horizon, was compared with a High Gas Price Case.
Table 6 below shows the projected supply cost (energy, capacity and ancillary
services) for the IRP Reference Case for SOS Residential and Small Commercial (“RSCI”)



and SOS Large Commercial (“LC”) customers compared to the High Gas Price Case over

the IRP Planning Period.

Table 6
Expected SOS Supply Costs RSCl and LC Customers
(Confidential Material Omitted*)

Planning Gase RSCI $/MWh LC $/MWh
Year

e | Reerece Case

nary [ eerence e

oy [ e e

woomy | Relerece Case e o
iy | eleence Coe T 677
22 | e Se47 3
oy | Relerene Case = o
woas | Feleence Case o o
ol IRl o
I T — so155

*The pricing information provided for the period 2017/2018 — 2019/2020 is confidential until the results of the on-going S0S

auction becomes publically available in Spring 2017.



As expected, prices under the High Gas Case are greater than under the IRP Reference Case.
The extent of this difference in energy supply costs between the IRP Reference Case and the
High Gas Case for RSCI and LC SOS customers is shown in percentage terms in Table 7

below.

Table 7
Percentage Increase in SOS Supply
Costs
High Gas Case vs. IRP Reference Case
Planning Year RSCI LC
2017/18 2.87% 11.88%
2018/19 7.06% 12.94%
2019/20 13.12% 15.02%
2020/21 16.35% 16.95%
2021/22 18.42% 18.51%
2022/23 19.38% 18.91%
2023/24 19.53% 19.89%
2024/25 17.47% 18.07%
2025/26 17.09% 17.97%
2026/27 17.12% 17.56%

Table 8 below presents a projection of the retail customer energy supply tariff rates which
include the cost of energy, capacity, ancillary services and other adjustments for residential
customers served under the “R” tariff and commercial customers served under the “MGS-S”

tariff for the period 2017 through 2022. The projections are based on the IRP Reference Case.

10



Table 8: Customer Energy Supply Rate
Projections
(Confidential Material Omitted)*

Residential Tariff "R" MGS-S Rates
Planning Year Energy (Cents/kWh) Demand ($/kW) Energy (Cents/kWh)
Summer Winter Summer Winter Summer Winter
2017/18
2018/19
2019/20
2020/21 6.25 7.94 8.57 6.48 2.95 4.30
2021/22 6.23 7.65 8.72 6.72 3.00 4.45

* The pricing information provided for the period 2017/2018 — 2019/2020 is confidential until the results of the on-going SOS
auction becomes publically available in Spring 2017.

F. Environmental Issues

¢ PJM Emissions

The following charts show emissions from power plants for the PJM region over the IRP
Planning Period. Over this Period, although coal fired capacity is expected to decrease from plant
retirements, some nuclear plants are expected to retire and be replaced, in part, with gas fired
generation resources. Since nuclear plants do not have any CO, emissions, overall CO,
emissions are expected to increase slightly over this Period with the increase being moderated by
increasing levels of wind and solar resources. Expected PJM CO, emissions over the IRP

Planning Period are shown in Figure 2 below:

11



Figure 2

PJM CO2 Tons

430,000,000
425,000,000 -
420,000,000 -
415,000,000 -
410,000,000 -
405,000,000 -
400,000,000 -
395,000,000 -
390,000,000 - T ¥ !

For PJM, the emissions for SO, are expected to decrease over the IRP Planning Period because
of the decrease in coal fired generation. However, in some years of the Planning Period there is
an increase in SO, emissions in relation to prior years because the improvement in the relative
price of coal to natural gas in those years causes modest increases in coal generation in those
years. A similar pattern holds for overall PYM NOy emissions over the Planning Period. These

results are shown in Figure 3 and Figure 4 below:

12



Figure 3

PJM SO2 Tons
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Figure 4

PJM NOX Tons
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e Delaware Emissions
While the State of Delaware is a participant in the Regional Greenhouse Gas Initiative
(“RGGI™), a cap and trade program for CO,, a number of nearby states do not participate in
RGGI. Power plants that emit CO, in these non-RGGI states enjoy an economic advantage over
power plants in RGGI states since they do not have to explicitly pay for CO; emissions. Over the
IRP Planning Period, this economic advantage is essentially eliminated beginning in 2022 when
the IRP assumes that a national carbon tax is implemented. This, in turn, makes fossil-fired
generation in Delaware relatively more competitive with the non-RGGI generators, thereby
increasing local generation (mWh) in Delaware. Expected power plant emissions in Delaware

are shown in Figures 5, 6, and 7 below.

Figure 5

Delaware CO2 Tons
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Figure 6
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Figure 7

Delaware NOX Tons
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Detailed information on past levels of annual air emissions from power plants in PJM and in

Delaware is provided in Appendix 6.

The regulations governing the preparation of Delmarva’s IRP require that the Company
include an evaluation and give consideration to environmental benefits and externalities
associated with specific methods of energy production®. On March 15, 2016, DNREC
implemented the final rules for estimating the cost caps associated with RPS compliance9
which prescribed specific values for the benefits of emissions avoided by the RPS. Based on
DNREC’s prescribed methods and the analysis provided in Section 8 of this IRP, the value of
improving air quality resulting from reducing air emissions due to implementation of the RPS

is expected to range from about $27.8 million in 2017/18 to a high of $42.7 million in
2025/26.

¥ 26 Del. Admin. C. 3010, §6.1.4.
° See: “Director's Determination under 26 Del.C. §354(i) & (j) and 7 DE Admin. Code 104,
Implementation of Renewable Energy Portfolio Standards Cost Cap Provisions,” March 15, 2016.
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G. Renewable Energy

In order to comply with the RPS, Delmarva Power manages a portfolio of renewable resources
that can be supplemented with RECs and SRECs offsets from the QFCP, as well as spot market
purchases. Renewable energy resources in Delmarva Power’s existing renewable energy

portfolio include:

1 Contracts for the RECs and mWh output of the AES Armenia Mountain, Gestamp
Roth Rock, and Gamesa Chestnut Flats wind farms totaling 128 mW;

2. A contract to purchase 70% of the SRECs from the 10 mW Dover Sun Park; and

5. Over 30 mW of SRECs purchased from the Delaware Sustainable Energy Utility
(SEU) through the SREC Procurement Pilot Program, the 2013 SREC Procurement
Program, the 2014 SREC Procurement Program, the 2015 SREC Procurement
Program, and the 2016 SREC Procurement Program.

Securing the RECs, SRECs, and QFCP offsets needed to comply with the State RPS
requirements is forecast to increase a typical 1,000 kWh residential monthly bill by
$8.48 in compliance year 2017 (June 1, 2017 - May 31, 2018). The impact of RPS compliance
on a typical residential customer bill is expected to increase to $9.03 per month in 2019/20 and
fall to $8.75 in 2026/27. In December 2015, DNREC finalized rules for calculating the cost
caps associated with RPS requirements. These amounts do not include other benefits associated
with renewable generation (such as improved air quality due to avoided power plant
emissions) that the DNREC include in their official assessment of the costs of compliance with

RESPA. This is discussed in more detail in Section 8 of this IRP.

17



H. IRP Planning Objectives and Action Plans

Delmarva Power follows six planning objectives in preparing this IRP as follows:

Reasonable Cost and Price Stability;

Meet or Exceed Reliability Standards;

Obtaining Renewable Energy through a diverse portfolio at reasonable costs;
Implementing cost effective Demand Response Programs;

Meeting Energy Efficiency Goals; and

NI N S

Implementing Utility Sponsored Energy Efficiency Programs.
For each of these six objectives, the following tables include objective measures, progress

made towards meeting the objectives since the 2014 IRP was filed in

December 2014, and action plans for the future.

18
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I. Recommended Path Forward

Upon receipt of this filing, the Delaware Public Service Commission will open a docket for the
review and evaluation of the 2016 IRP. Because the IRP Working Group has provided an
effective way to share information among stakeholders in a collaborative and transparent
manner for the last several IRP’s, Delmarva Power recommends that the Commission continue
to take advantage of the IRP Working Group process and allow the IRP Working Group to
review and evaluate the 2016 IRP. Specifically, Delmarva Power would suggest that the
Working Group meet to discuss the 2016 IRP and allow Delmarva Power the ability to answer
the parties’ questions prior to the parties filing their comments in the appropriate Docket. This
will allow for timely and effective sharing of information, allow Delmarva to provide
additional clarification as necessary, and provide greater focus on any areas of concern among

the parties that may artse.
As the IRP Working Group process proceeds, the Company’s current renewable portfolio and

SOS procurement strategies, which have been developed and refined with Commission

approval on an on-going basis, will continue.
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SECTION 2



Section 2.
Events Since the Filing of the 2014 IRP

Pursuant to the Electric Utility Retail Customer Supply Act (“EURCSA™) enacted in 2006,
Delmarva Power is required to prepare and file an Integrated Resource Plan (“IRP”) every two
years'. The IRP is designed to provide a comprehensive review of Delmarva Power’s plans
to procure energy for SOS customers over a ten year period®.

Prior to the 2016 IRP, the most recent IRP prepared by Delmarva Power was filed with the
Commission on December 1, 2014 (“2014 IRP”). The 2014 IRP was submitted under the
regulations adopted by the Commission on December 8, 2009, pursuant to Order No. 7693, in
PSC Regulation Docket No. 60°. On October 6, 2015, the Commission issued Order No. 8779
which ratified the 2014 IRP. A copy of Order No 8779 is provided as Appendix 3.

After the issuance of Order No. 8779, Delmarva Power held a working group meeting with
interested parties to discuss the planning and development of the 2016 IRP. The topics
discussed at the working group meeting included: changes in the PJM capacity pricing model,
demand side management, planned sensitivity analyses, and IRP model assumptions. Those
parties participating in the working group meeting were Delmarva Power, Commission Staff,
DNREC, the Division of the Public Advocate (“DPA”), the Caesar Rodney Institute (“CRI”),
the Mid Atlantic Renewable Energy Coalition(“MAREC”), NRG and Calpine.

One of the challenges of preparing an IRP is to keep the planning assumptions underlying the
resource analysis as current and accurate as can be reasonably expected given the time and
resource requirements of developing an IRP. Since the filing of the 2014 IRP on December
1, 2014, a number of events have taken place that impact or may impact the preparation and
development of the 2016 IRP. The 2016 IRP incorporates these events into the resource
planning analysis to the extent such information was available or known before the analysis for
the IRP needed to begin in order to meet the December 1, 2016 filing requirement. Brief
descriptions of the more important events that have occurred from a resource planning
perspective since the 2014 IRP was filed and ratified are described below.

126 Del. C. §1007(c)(1).
2}

id.
® 26 Del. Admin. C. 3010.



RFPs for Renewable Energy Credits

As part of the merger with Exelon, and for the purpose of meeting the renewable portfolio
standards under current law, Delmarva Power plans to issue a competitive request for proposals
("RFP(s)") to purchase wind RECs on commercially reasonable terms in three tranches: (1) the
first, for RECs from one or more renewable generating facilities with an aggregate capacity of up
to 40 mW (nameplate) beginning in compliance years 2017-2018 for a term of 10 to 15 years; (2)
the second, for RECs from one or more renewable generating facilities with an aggregate
capacity of up to 40 mW (nameplate) beginning in compliance years 2019-2020 for a term of 10
to 15 years; and (3) the third, for RECs from one or more renewable generating facilities with an
aggregate capacity of up to 40 mW (nameplate) beginning in compliance years 2023-2024 for a
term of 10 to 15 years. If circumstances or conditions change (including but not limited to a
material change in the projected load of Delmarva Power such that fewer RECs are required, or
there is a substantial change in the cost of RECs through the spot market such that additional
spot-market purchases in lieu of long-term contract purchases would be more appropriate), the
parties will work in good faith with each other and present any proposed modification to the
Commission as may be warranted by those changed conditions.

Energy Efficiency

As part of the IRP, the Company must include a detailed description of its energy efficiency
activities. Subsection 1020 of Title 26 of the Delaware Code provides that electricity demand
response programs will be implemented by Delmarva Power while demand-side management
and other energy efficiency activities are to be implemented by the SEU in collaboration with
Delmarva Power. The contributions of these programs are considered in meeting the
requirements set forth in the Energy Efficiency Resource Standards Act of 2009 (the “Act”)*
which was enacted by the General Assembly to promote the implementation of cost-effective
end-user energy efficiency savings opportunities. The Act established energy efficiency goals to
be achieved by the Company by 2015.

In August of 2014, Governor Markell, signed into law Senate Bill 150 (“SB 150”) which, among
other things, made certain changes to the energy efficiency program requirements by requiring
that each affected energy provider implement energy efficiency, energy conservation, and peak
demand reduction programs that are cost-effective, reliable and feasible as determined by
regulations to be subsequently adopted through DNREC in collaboration with the SEU. To
accomplish this, SB 150 established an Energy Efficiency Advisory Council (“EEAC”) to be
headed by the Secretary of DNREC. The EEAC is charged with assisting affected energy
providers in the development of energy efficiency, peak demand reduction and emission-
reducing fuel switching programs, and works in collaboration with Commission Staff and the
DPA. The EEAC is also tasked with establishing methods to evaluate, measure and verify the
energy savings resulting these programs. Based on the recommendations of the EEAC, Delmarva

* 26 Del. C. §1500, et. seq.



Power will submit three year program implementation plans to the Commission for approval. If
the Commission approves the programs, Delmarva Power could proceed with implementation. It
is anticipated that this process, by broadening the Company’s ability to participate alongside the
SEU in pursuing energy efficiency, will greatly expand the effective delivery of energy
efficiency savings programs to Delmarva Power’s customers.

Since the filing of the 2014 IRP, the EEAC has met regularly, including Council members,
stakeholders, subject matter experts and members of the public. The EEAC has put forth
statewide goals, worked to develop an Evaluation, Measurement & Verification framework that
has been submitted for consideration, and several members have proposed and started the
implementation of programs. Delmarva Power has presented several proposals to the EEAC for
energy efficiency programs in Delaware. These programs are described in more detail in Section
5 of the 2016 IRP.

Programs to Procure Solar Renewable Energy Credits

On July 21, 2015, the Commission approved Delmarva’s proposed 2015 Program for the
Procurement of Solar Renewable Energy Credits (the “2015 SREC Program”)’. The 2015 SREC
Program was based on the requirements of the Renewable Energy Portfolio Standards Act
(“REPSA”)®, the recommendation of the Renewable Energy Task Force (which is charged with
making such recommendation to the Commission), and the prior programs for the Procurement
of Solar Renewable Energy Credits which had been approved by the Commission’. Under the
2015 SREC Program, the SEU conducted a competitive auction to secure 20 year contracts for
SRECs from private solar developers. Contracts accepted by the SEU and approved by the
Commission were transferred to Delmarva Power. The 2015 SREC Program resulted in awards
for 396 projects for the SRECs produced by 8.2 mW of new solar systems.

On May 3, 2016, the Commission approved the Company’s proposed 2016 Program for the
Procurement of Solar Renewable Energy Credits (the “2016 SREC Program™)®. The 2016
Program is similar to the 2015 Program except for some minor revisions. The 2016 SREC
Program resulted in awards for 163 projects for the SRECs produced by an additional 8.2 mW of
new solar systems.

® PSC Docket No. 14-0560, approved by Order No. 8717 dated 3-3-15 and Order No. 8764 dated 7-21-15.

® 26 Del. C. §351, et. seq.

7 PSC Docket No. 11-399, approved by Order No. 8075 dated 11-8-11 and Order No. 8091 dated 12-20-11; and

PSC Docket No. 12-526, approved by Order No. 8281 dated 1-22-13 and Order No. 8450 dated 9-10-13; and PSC
Docket No. 14-41, approved by Order No. 8551 dated 4-15-14 and Order No. 8629 dated 9-9-14.

& See PSC Order No. 8884 in Docket No. 15-1472. Thereafter, the Commission issued final Order No. 8890 dated 9-
6-16.



New Combined Cycle Natural Gas Generation

Calpine completed construction of a 309 Mw combined cycle gas-fired generation plant on a 37
acre site in Dover, Delaware in 2015. The facility, referred to as the Garrison Energy Center,
cleared the relevant PYM RPM capacity auctions and began commercial operation in June 2015.
Consequently, the Garrison Energy Center is included as a resource in the 2016 IRP. The
Garrison Energy Center was constructed as a merchant facility without a long term power
purchase agreement.

PJM Capacity Market

PIM, the FERC-jurisdictional Regional Transmission Organization covering Delaware,
coordinates electric markets, dispatch and transmission planning across thirteen states and the
District of Columbia. PJM initiated the Reliability Pricing Model (“RPM”) in 2007 to establish a
market-based mechanism to procure capacity commitments that assure resource adequacy for a
term of one year, secured three-years forward. Historically, RPM has accommodated multiple
capacity products. Notably - from inception through the 2017/2018 Delivery Year — PJM rules
permitted generation, demand response and energy efficiency resources to offer annual capacity
commitments, while also providing demand response and energy efficiency resources the ability
to offer commitments for summer peak and extended summer periods, respectively.

Subsequently, in 2015, the FERC approved proposed RPM modifications to institute a single,
annual capacity product for all resource technologies, named “Capacity Performance.” FERC
approved various transition mechanisms for Delivery Years 2016/2017 through 2019/2020,
generally accommodating a mix of annual and sub-annual capacity commitments.

Commencing with the 2020/2021 Delivery Year, PJM will only procure Capacity Performance
commitments from eligible resources able to provide energy in the subject Delivery Year
whenever dispatched, without regard to season, time of day, duration of the dispatch or number
of calls. A key feature of the Capacity Performance reforms was to increase performance risk
for committed resources. Resources will compete in auctions to supply capacity commitments.
Winning resource offers will receive a capacity payment in exchange for a commitment to
provide energy whenever called during the relevant Delivery Year. Except for very limited
circumstances, resources that fail to provide energy when dispatched will be subject to penalties
of several thousands of dollars per Megawatt-hour. Resources that fail repeatedly or for long
periods of time could be penalized up to 1.5 times the annual capacity payment.

These reforms will foreclose demand response resources without annual capability from
committing as a capacity resource. However, the reforms permit resources with sub-annual



capability to aggregate to form a synthetic annual resource and compete for capacity
commitments. On November 16, 2016, PJM filed for approval from the FERC for
improvements to increase opportunities for seasonal resources to participate in the capacity
auctions. The proposal enhances aggregation rules for seasonal resources to satisfy Capacity
Performance requirements, such as year-round availability.

Following are the clearing results for each of the last three RPM Base Residual Auctions
(“BRA”) for the “EMAAC” Locational Deliverability Area in which DPL is priced. These are
the clearing results applicable to the DPL service territory. Note that in addition to the BRAs,
PJM also hosts three Incremental Auctions (“IA”) for each Delivery Year. The purpose of the
IAs is to adjust PJM’s capacity procurement consistent with changes in the load forecast, and to
provide committed resources and opportunity to procure replacement capacity for committed
resources. While IA outcomes are integrated with the results of the RPM BRA ( typically run
annually in May) to establish the total capacity value paid by load, the table below does not
reflect the IA results to date since the IAs are not complete and because they typically modify the
BRA price by only a small fraction.

EMAAC 2017/18 2018/19 2019/20
Capacity Performance 151.50* $ 225.42 $ 119.77
Base n/a $ 210.63 $ 99.77
Annual $ 120.00 $ 149.98 $ 119.77
Ext. Summer DR $ 120.00 n/a n/a
Limited DR $ 106.02 n/a n/a

*Transition Auction

In conjunction with the implementation of the capacity performance reforms, PJM hosted a
transitional procurement of capacity performance resources for the 2017/18 Delivery Year
(“Transition Auction”). The Transition Auction provided for new and existing resources
including resources previously committed to provide the legacy capacity product to commit to
provide the new CP product in which nearly all annual performance risk is shifted to the
supplier. PJM procured the target volume of Capacity Performance commitments, without
locational consideration, equal to 112,194.5 mW (70% of the updated RTO reliability
requirement) at a price of $151.50/mW-day. Due to the acquisition of 10,017 mW of capacity
commitments from new entrants in this transitional auction procurement, PYM will auction off an
excess 10,017 of legacy commitments (i.e., non-Capacity Performance commitments) in the 31
Incremental Auction scheduled to begin on February 27, 2017.

Environmental Regulations

Environmental regulations affecting power plants in PJM and elsewhere can impact future costs
of electricity in Delaware.



e The Clean Power Plan and EPA Rule 111(d): Emission Guidelines for Existing
Stationary Sources

On June 2, 2014, the United States Environmental Protection Agency (“EPA”) released proposed
rules regarding the regulation of emissions of CO2 from existing Electric Generating Units
(“EGU’s”). The proposed rules, entitled “Emission Guidelines for Existing Stationary Sources,
EGU's”, were issued under Sec 111(d) of the Clean Air Act. In the rules, EPA proposed
enforceable state-by-state CO2 performance goals commonly known as the Clean Power Plan
(“CPP”). After receiving extensive comments, the U.S. EPA’s final CPP rule governing CO2
emissions from power plants, was issued on October 23, 2015. The CPP sets emission
performance standards for fossil fuel-fired power plants, with requirements beginning in 2022
for existing sources. At the same time, the EPA took public comment on model rule options and
a potential federal plan that would be implemented in states that elect not to develop their own
implementation plan.

In February 2016 the United States Supreme Court, by a vote of 5 to 4, issued a stay of the CPP
prior to the completion of litigation underway at the D.C. Circuit Court. Implementation of the
CPP is now stayed pending review by the U.S. Supreme Court.

e EPA Mercury and Toxic Standards

The EPA released final Mercury and Air Toxics Standards (‘MATS”) on December 16, 2011
(the “MATS Rule”). The MATS Rule established standards designed to reduce mercury, acid
gas and other Hazardous Air Pollutants (“HAP”) emissions from coal- and oil-fired power plants.
It was upheld in the D.C. Circuit Court and compliance with the MATS Rule was required for
most generating units starting April 16, 2015, and for all generating units by April 16, 2016. On
appeal, the U.S. Supreme Court decided in May 2015 that the U.S. EPA should have considered
costs in determining whether it is appropriate and necessary to regulate HAPs emitted by coal
and oil-fired power plants. The U.S. Supreme Court, however, did not vacate the MATS Rule;
rather, the case was remanded to the D.C. Circuit Court to resolve (all substantive issues were
upheld by the D.C. Circuit Court and not considered by the Supreme Court). As such, the MATS
Rule remains in effect.

The MATS Rule, in conjunction with other environmental regulations and recent lower energy
prices in markets, has led to the retirement of a significant number of coal-fired power generation
plants, with remaining in-service units having installed the necessary pollution control equipment
to comply with the MATS Rule.

e Cross State Air Pollution Rule

In December 2015, the U.S. EPA proposed to update its Cross-State Air Pollution Rule
(“CSAPR?) to require additional ozone season NOx emission reductions in the eastern United
States to support regional attainment of the 2008 ozone National Ambient Air Quality Standards

6



(“NAAQS”). On September 7, 2016, the EPA finalized the update to CSAPR for the 2008 ozone
NAAQS by issuing the final CSAPR Rule Update. Starting in May 2017, CSAPR is intended to
reduce summertime (May - September) NOx emissions from power plants in 22 states in the
eastern U.S., aiming to reduce ground-level ozone exposure. The CSAPR will reduce the air
quality impacts of ozone pollution that crosses state lines and will help downwind areas meet and
maintain the 2008 ozone air quality standard. The final CSAPR includes power sector emission
budgets (state level emission limits beginning in 2017) and allowance trading programs for
implementation.

o EPA Clean Water Act Section 316(b)

On October 14, 2014, the U.S. EPA’s final Clean Water Act Section 316(b) rule went into effect
(“CWA Rule”). The purpose of the CWA Rule is to minimize the impacts of power plant
cooling water intake structures on aquatic life. Under the CWA Rule, operators select from a
variety of pre-approved environmentally effective measures to minimize impacts to aquatic life.
Alternatively, the operator may develop site-specific technologies or operating practices that
need approval by the state permitting director. The CWA Rule also requires that a series of
studies and analyses be performed to ensure that selected measures are effective. There is no
fixed compliance schedule since the timing for each facility is related to the status of its current
National Pollutant Discharge Elimination System (“NPDES”) permit, and the subsequent
renewal period, but, in general, these measures will be completed within the next decade. Certain
parties are pursuing legal challenges to the final CWA Rule through the federal court system.
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Section 3:
Overview of The IRP Model and Modeling Structure

Pace Global deploys an hourly chronological dispatch model to simulate the economic dispatch

of power plants within a competitive framework. Representations of hourly regional demand

profiles and plant-level supply characteristics are included, as well as detailed assessments on the

fundamental drivers of power plant dispatch within each relevant market area. Key components

of the methodology include:

Load Forecast: Pace Global independently develops regional load forecasts based on the
historic relationship between economic drivers, weather, and load.

Regional Fuel/Emission Projections: Pace Global develops independent projections of
fuel and emission pricing inputs based on the fundamental drivers of each market and a
comprehensive review of regulatory environments. Our natural gas market modeling is
performed in the Gas Pipeline Competition Model (“GPCM”), which assesses the
fundamental relationships between supply and demand across all sectors.

Renewable Generation Profiles: Pace Global analyzes the historic generation of
renewable technologies throughout its modeling regions in order to characterize
renewable generation profiles.

Bidding Function: Pace Global’s market simulations incorporate bidding behavior and
scarcity premiums in our dispatch algorithm. Each region’s bidding function is based on
hourly analyses of the historic relationship between prices and reserve margins

Dynamic Capacity Expansion: Gas-fired, wind, and solar capacity expansions are built

dynamically when observed margins reach a specified threshold.

A summary of the methodology with key inputs, algorithms, and outputs is shown in Figure 1

below:
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Dynamic Build Capacity Expansion

Dynamic simulations of additional economic capacity are incorporated in long term analyses.
With this approach, incremental capacity expansion is expected when economic conditions
provide a sufficient rate of return for new units. Where net energy and capacity revenues
together justify building a new unit on the basis of a historic trend, a new unit is built. Sustained
positive returns, generally stimulated by falling reserve margins and rising prices are expected to
lead to capacity additions. The magnitude of the capacity expansion depends on the achieved

Return on Investment (“ROI™) specific to the type of generating plant.

Pace Global’s dynamic build logic is illustrated in Figure 2 below. This graphic illustrates how
new capacity enters the market according to economic signals. For example, following an
expected tightening in system reserve margins over the period to 2013-2017, the system is

expected to tighten during the 2018-2020 timeframe. In this example, we project that rising



margins in the period 2015-2019 will send a signal causing a new plant to come online around

the 2021 timeframe.

The dynamic expansion methodology is currently applied to incremental natural gas-fired
combined cycles, natural gas-fired peaking units, wind, and solar builds in the region. This
allows all market simulations to incorporate the reactive behavior observed in the market to
periods of sustained margins.

Figure 2

Dynamic Build Simulation Logic
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Capacity Pricing

Pace Global’s capacity price forecast begins with the PYM’s annual capacity auction, the RPM,
which clears capacity prices three “PJM years” (June 1 through May 30 of the following year) in
advance. The last auction occurred in May 2016, meaning prices are known and reported “as-
cleared” through the first five months of 2020. Beyond the immediate time period, Pace Global
models PIM’s capacity market under conditions associated with three major drivers: regional
reserve margin, Cost of New Entry (“CONE”) (levelized values across technologies are provided
in the following section), and revenue opportunities from energy and ancillary services. As an
example, low reserve margins and a high CONE are likely to favor the value of existing capacity,
driving the capacity price upwards. Conversely, high plant energy margins indicate either low

fuel costs or high energy prices, and tend to drive the capacity price down.

REC Pricing

REC pricing curves are developed using a bottom-up approach assuming that renewable capacity
will be developed if renewable project revenue including power, capacity and REC value meet
investor return requirements. Demand for renewable energy is driven by state RPS requirements
that set the parameters for RECs based on existing polices. Due to the significant interstate
trading of RECs and the relative continuity of “Tier I” or equivalent requirements in PJM, Tier
I/Class I REC prices for these states are modeled as a single region, with demand and supply
defined as the aggregate of the region. The REC floor price for both regions is set at a nominal
level of a couple of dollars on par with that of the voluntary (Green-¢ certified) REC market.
The Alternative Compliance Payment (“ACP”) for the PJM market is assumed at $50 per MWh.
Pace Global projects REC value between this defined floor and ceiling by the supply and
demand balance differentials between actual supply and demand mandated by the applicable
RPS, the more undersupplied the market the higher the REC price drivers. Pace Global
calibrates the pricing function based on historic relationship between the relative supply as

compared to demand of RPS mandate and demonstrated market pricing.



Although REC pricing varies notably by procurement method and bilateral terms and conditions
(i.e. long term vs. spot, bundled vs. unbundled, etc.), it is anticipated that as these markets mature
and liquidity and pricing transparency increase that the behavior of market prices will become
more highly correlated with actual market supply and demand over the next several years, as the

markets emerge out of their infancy.

Escalation Rate

Table 1 below shows Pace Global’s annual deflator series. Pace develops its market projections
in real terms and converts prices to nominal values as necessary using the market rate implied by
the yield on treasury bonds and similar maturity Treasury Inflation Protected Securities
(“TIPS”). The yield quoted on treasury bonds is equal to the real yield plus inflation, while the
yield quoted for TIPS is the real yield. Subtracting the yield of TIPS from the yield of Treasury
bonds arrives at the market’s forward implied inflation rate. Beyond 2020, Pace uses a general

inflation rate of 2.4%.

Table 1
Pace Global’s Annual Deflator Series

2015 1.000
2016 1.014
2017 1.028
2018 1.042
2019 1.056
2020 1.071
2021 1.087
2022 1.103
2023 1.120
2024 1.137
2025 1.154
2026 1.172

Source: Pace Global and U.S. Treasury Department.
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Section 4

IRP Load Forecast

Delmarva Power’s 2016 ten year energy procurement plan to meet the electrical
requirements for SOS customers is based on an internally prepared load forecast covering the
planning period 2017 through 2026 (“IRP Planning Period”). IRP regulations found at 26
Del. Admin. C. 3010§4.0 provide detailed requirements for preparing a range of load
forecasts as well as a review of historical load data. Detailed documentation of the
Company’s load forecasts and its forecasting methods intended to meet these requirements is
provided in Appendix 4 to this IRP.

As part of the IRP forecast development, Delmarva Power prepares both a “Baseline Forecast”
and a “Reference Case” forecast. The Baseline Forecast is derived from econometric modeling
techniques but does not include the effects of future demand side management (“DSM”)
programs. The expected mWh and mW savings impacts of these future DSM programs are
estimated separately from the econometric Baseline Forecast. When the projected DSM savings
are subtracted from the Baseline Forecast, the result is termed the Reference Case Forecast. This
Section of the IRP provides a summary discussion of the Baseline Forecast and the Reference
Case Forecast. Section 5 of the IRP provides detailed information on the expected savings
attributable to future DSM programs.

Baseline forecast: all Delmarva DE customers

Table 1 below summarizes the Baseline Forecast for summer peak demand (mW) for all
Delmarva Power customers by customer class for 2017 (the initial year of the IRP Planning
P eriod) through 2026 (the last year of the IRP Planning Period). The Delmarva Power Delaware
customer classes shown include Res, Small Com, LC&I class, including HPS, and SL.



Table 1
Baseline Forecast Peak mW

All DPL DE Customers

Res Small Com LC&I* SL Total

(mW) (mW) (mW) (mW) (mW)

2017 817 34 938 0 1,788
2018 820 34 948 0 1,802
2019 824 34 957 0 1,815
2020 830 35 967 0 1,831
2021 839 35 977 0 1,851
2022 848 35 987 0 1,871
2023 858 36 998 0 1,891
2024 866 36 1,008 0 1,910
2025 875 36 1,018 0 1,930
2026 885 37 1,029 0 1,951

* includes HPS

Table 2 below summarizes the Baseline Forecast for energy throughput (mWh) for all Delmarva
Power customers by customer class for the IRP Planning Period.

Table 2
Baseline Forecast mWh
All DPL DE Customers
RES Sm COM LC&I* SL Total
(mWh) (mWh) (mWh) (mWh) (mWh)

2017 3,060,888 170,982 4,784,977 33,349 8,050,196
2018 3,058,450 172,323 4,822,509 33,399 8,086,681
2019 3,057,512 173,685 4,860,627 33,436 8,125,259
2020 3,062,970 174,933 4,895,567 33,475 8,166,945
2021 3,074,485 176,090 4,927,943 33,511 8,212,028
2022 3,085,019 177,214 4,959,403 33,544 8,255,181
2023 3,094,985 178,334 4,990,727 33,575 8,297,621
2024 3,104,704 179,420 5,021,133 33,604 8,338,862
2025 3,114,159 180,512 5,051,700 33,633 8,380,004
2026 3,123,347 181,612 5,082,479 33,660 8,421,098

*includes HPS



Baseline forecast: Delmarva DE SOS customers

Tables 3 and 4 below summarize the Baseline Forecast for peak demand (mW) and energy
throughput (mWh) for Delmarva Power Delaware SOS customers by customer class for the IRP
Planning Period.

Table 3
Peak mWDPL DE SOS Customers

SOS SOS SOS SOS SOS
Res Small Com LC&I* SL Total
(mW) (mW) (mW) (mW) (mW)
2017 748 19 67 0 834
2018 752 19 67 0 838
2019 755 19 68 0 842
2020 760 19 69 0 848
2021 769 20 69 0 858
2022 777 20 70 0 867
2023 786 20 71 0 877
2024 794 20 71 0 885
2025 802 20 72 0 895
2026 811 21 73 0 905
* includes HPS
Table 4
Energy MWh
DPL DE SOS Customers
SOS SOS SOS SOS SOS
RES Sm COM LC&I* SL Total
(mWh) (mWh) (mWh) (mWh) (mWh)
2017 2,804,511 95,532 339,349 25,740 3,265,132
2018 2,802,277 96,282 342,011 25,779 3,266,348
2019 2,801,417 97,043 344,714 25,807 3,268,980
2020 2,806,418 97,740 347,192 25,837 3,277,187
2021 2,816,968 98.387 349,488 25,865 3,290,708
2022 2,826,620 99,015 351,720 25,890 3,303,245
2023 2,835,751 99,640 353,941 25,914 3,315,247
2024 2,844,656 100,247 356,097 25,937 3,326,938
2025 2,853,319 100,857 358,265 25,959 3,338,401
2026 2,861,738 101,472 360,448 25,980 3,349,638
* includes HPS



Baseline forecast load growth cases

In addition to providing a Baseline Forecast, the IRP regulations require Delmarva Power to
prepare a range of load growth forecasts for a number of different assumptions including a High
Economic Growth Case, a Low Economic Growth Case, and an Extreme Weather Case
(collectively, the “Cases™). The range of forecasts can be used for IRP sensitivity analyses, if
needed. Figures 1-3 below present, for the differing Cases, the Company’s forecast for the
unrestricted summer peak demand, unrestricted winter peak demand and annual MWh for all
Delmarva Power Delaware customers for 2016 and through the IRP Planning Period. The details
underlying the Cases can be found in Appendix 4.

In Figures 1-3, the green line represents the Baseline Forecast; it is assumed that 50% of the
possible future outcomes will be above this forecast and 50% will be below. The red and blue
lines represent, respectively, High and Low Economic Growth Cases. It is assumed that 10% of
the possible outcomes will lie above the High Economic Forecast and 10% will lie below the
Low Economic Forecast.

Finally, the purple line represents the Extreme Weather Case. This case is meant to reflect
climate change potential for the region. Extreme Weather is represented by calculating the
average and standard deviation of heating and cooling degree days for each month of the year.
In the Extreme Weather Case, monthly heating and cooling degree days are set equal to their
historical average plus two standard deviations.



Figure 1
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Figure 2

DPL Delaware Jurisdictional Winter Peak Demand (mW)
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Figure 3

DPL Delaware Jurisdictional Annual Energy (mWh)
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IRP Load Forecast Requirements

Appendix 4 also includes a more detailed discussion of the methodology used in developing the
Baseline Forecast and the Cases. Additional information is also provided in Appendix 4
including:
e Five year historical loads, current year-end estimates and 10 year weather adjusted
forecasts;
e DPL DE and DPL DE SOS load forecasts aggregated and by customer
category, including capacity (mW) and energy (mWh) data;
e Winter and summer peak demand for total DPL DE load and DPL DE SOS
load by customer class;
e Weather adjustments including consideration of climate change potential; and

e A description of the process used to develop the forecast, probability of occurrence
and how well the model predicted past load data for five years.



Reference Case Forecast

As mentioned earlier, the Baseline Forecast described above does not include the effects
of future DSM programs on peak demand and energy. The estimates of future savings due to
DSM programs are described in the next section of the IRP (Section 5). However, for purposes
of procuring a portfolio to provide SOS customer energy requirements and to meet the RPS
requirements, the expected energy savings from DSM programs needs to be subtracted from the
Baseline Forecast of SOS customer energy. This result is termed the “Reference Case
Forecast”. The Reference Case Forecast provides the mWh basis for determining the annual
amount of RECs needed for RPS compliance, and the amount of annual energy expected to be
procured through the Commission approved auction process for SOS customers.

Table 5 below summarizes the calculation of the Reference Case Forecast for all DPL Delaware

customers.

Baseline
Forecast

(mWh)
2017 8,050,196
2018 8,086,681
2019 8,125,259
2020 8,166,945
2021 8,212,028
2022 8,255,181
2023 8,297,621
2024 8,338,862
2025 8,380,004
2026 8,421,098

*Adjusted to Retail

Sales Level

Similarly, Table 6 below provides the Reference Case Forecast calculation for Delmarva SOS

Customers.

Table 5
All DPL

Customers

Projected
DSM Savings*
(mWh)
424,019
503,683
577,680
648,142
709,351
770,667
832,068
893,553
955,040
1,016,246

Reference
Case
(mWh)
7,626,177
7,582,998
7,547,579
7,518,803
7,502,677
7,484,514
7,465,552
7,445,308
7,424,964
7,404,852



2017
2018
2019
2020
2021
2022
2023
2024
2025
2026

Table 6

SOS
Customers
Baseline Projected

Forecast DSM Savings*

(mWh) (mWh)
3,265,132 301,945
3,266,348 352,171
3,268,980 400,179
3,277,187 446,737
3,290,708 484,937
3,303,245 523,183
3,315,247 561,456
3,326,938 599,759
3,338,401 638,063
3,349,638 676,111

*Adjusted to Retail Sales

Level

Reference
Case
(MWh)
2,963,187
2,914,177
2,868,801
2,830,450
2,805,771
2,780,062
2,753,791
2,727,179
2,700,338
2,673,527



SECTION 5



Section 5.

DEMAND SIDE MANAGEMENT

Demand Side Management (“DSM”) programs include energy efficiency programs, conservation
programs, and demand response (“DR”) programs. In contrast to supply side options, such as
new generating units, DSM programs reflect potential savings in either, the total consumption of
electrical energy, a reduction of system demand during peak periods, or both. In the 2016 IRP,
the expected energy and demand savings due to the implementation of future DSM programs are
subtracted from the Baseline Forecast prior to running the IRP planning model. In addition, the
demand side resources examined herein support compliance with the Delaware Energy
Conservation and Efficiency Act of 2009.

Background

The Delaware Energy Conservation and Efficiency Act of 2009' (“The Act”) designates energy
efficiency as the first energy supply resource to be considered before any increase or expansion
of traditional energy supplies. The Act created an Energy Efficiency Resource Standard
(“EERS”) requiring each Affected Electric Energy Provider (“Provider”)* to achieve, at a
minimum, energy savings that are equivalent to 15% of the Provider’s 2007 electricity
consumption, and a coincident peak demand reduction that is equivalent to 15% of the Provider’s
2007 peak demand, by 201 5.3 Pursuant to 29 Del. C. §8059, the SEU is tasked with coordinating
and promoting the sustainable use of energy in Delaware. The Act directed that the SEU be
responsible for implementing energy efficiency and conservation programs in Delaware, while
Delmarva Power was responsible for implementing DR programs. The Act requires that
Delmarva Power achieve the demand and energy reduction goals in coordination with the SEU
and the Delaware Weatherization Assistance Program (“WAP”).4 Additionally, the current
regulations’ governing the preparation of this and future IRPs states that it shall include:

126 Del. C. §§1500-1507.

2 An “Affected Electric Energy Provider” is defined in the Act as an electric distribution company, rural electric
cooperative or municipal electric company serving Energy Customers in Delaware. 26 Del. C. §1501(1).

3 Id. at 1502(a)(1).

* The Delaware Division of Energy and Climate also offers renewable energy and energy conservation programs for
residential and non-residential customers.

5 In the Matter of the Investigation Into the Adoption of Proposed Rules and Regulations to Accomplish Integrated
Resource Planning for the Provision of Standard Offer Service by Delmarva Power & Light Company under 26
DEL. C. § 1007(c) & (d) (Opened August 7, 2007). PSC Regulation Docket No. 60.



“...a detailed description of energy efficiency activities in accordance with 26 Del. C.

§1020.”

On August 6, 2014, amendments to 26 Del. C. §8059 became effective which allow Delmarva
Power , in conjunction with the SEU, to offer energy efficiency programs and obtain cost
recovery for such programs through base rates. These amendments also required the creation of
a task force/working group to make recommendations as to those Energy Efficiency Programs
the Company would provide and how those programs will be implemented. As of the time of
this writing, the EEAC and associated working groups have met and developed an Evaluation,
Measurement, & Verification (“EM&V”") framework for the Energy Efficiency Programs, and
have discussed proposed DSM program mixes in detail. Target reductions of 0.4%, 0.7%, and
1.0% incremental energy savings as provided by DNREC (with 1.0% savings held constant
beyond the third year) have been adopted by the EEAC on a statewide level. These reductions
will be achieved through the combined efforts of the SEU, DNREC, Delmarva Power, and low
income services providers located in Delmarva Power’s service territory. As these goals are
adjusted going forward, future IRPs will take these changes into account.

Estimated Overall DSM Cumulative Impacts

In the IRPs developed prior to 2014, Delmarva assumed that the energy and demand savings
achieved by the implementation of SEU sponsored programs would be sufficient to meet the
targets set forth in the Act, or that the SEU would be the sole provider of energy efficiency
programs in the State. With the implementation of the amendments to the Act, the current 2016
forecast incorporates the Company’s experience with the EEAC working group process and the
annual goals noted earlier.

The IRP savings targets that the Company has adopted from the EEAC working group were
unanimously approved by the EEAC at their August, 2015 meeting. The goals were based upon
several factors: 1) the experience of Delmarva Power and its affiliate Pepco in deploying Energy
Efficiency Programs in Maryland; 2) the results of a 2014 study to determine the potential for
additional energy savings in Delaware performed on behalf of DNREC; and 3) the input from
participating stakeholders. The EEAC put forth the 0.4%, 0.7% and 1.0% savings targets with
the intention of balancing savings potential and ratepayer impact, while recognizing that due to
ever-increasing codes and standards, incremental savings will be harder to achieve now
compared to savings associated with past DSM implementations in Delaware and elsewhere.

In addition to these Energy Efficiency Programs, Delmarva Power also implements and operates
a number of energy savings programs targeted to the distribution and transmission systems. A



summary of the cumulative energy and demand savings from all of these programs for the IRP
Planning Period are shown in Table 1 and Table 2 below.
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Descriptions of the individual programs set forth in Tables 1 and 2 are provided below.

1. AMI Enabled Reductions

On March 23, 2011, Delmarva Power filed an Application to Implement an Advanced Metering
Enabled Dynamic Pricing Plan and Dynamic Pricing Rider DP. On December 20, 2011, the
Commission approved the Settlement Agreement entered into by Delmarva Power, Commission
Staff and the DPA, and on January 31, 2012, issued its Final Findings, Opinion and Order (Order
No. 8105) approving the proposed phase-in implementation of Delmarva Power’s Advanced
Metering Infrastructure (“AMI”) enabled Dynamic Pricing Program for its SOS customers. The
approved rate is structured as a default Critical Peak Rebate (“CPR”) rate with the ability for the
customer to opt-out of the rate. The program is currently offered to all Delmarva Power
residential SOS customers, and is being deployed to all Delmarva Power small and medium non-
residential SOS customers. The program is currently titled the “Peak Energy Savings Credit
Program.”

In June 2013, the second phase of the program began with the remaining Delmarva Power
residential SOS customers being defaulted to the dynamic pricing rate. The final phase of
program implementation began in June 2015 when all Delmarva residential and small and
medium non-residential SOS customers were placed on the dynamic pricing rate.

Delmarva and the Brattle Group performed a detailed study of the projected energy and demand
savings attributable to dynamic pricing in the Company’s Delaware service territory based upon
load reduction impacts from available comparable industry studies. The residential impacts of
dynamic pricing programs in Delaware were estimated by adapting the Pricing Impact
Simulation Model (“PRISM™). All estimated pricing impacts were adjusted for Delaware load
shapes and weather conditions.

The dynamic pricing impact study excluded the load impacts of Delmarva Power’s existing and
planned direct load control program, the projected energy efficiency and conservation savings
expected to be achieved by the SEU, and energy and demand savings from other identified
sources. These adjustments lessen the estimated demand savings that will be achieved by
dynamic pricing programs; therefore, if reductions from other sources are not achieved, demand
reductions from dynamic pricing are expected to be higher. Dynamic pricing is expected to
provide over 90 MW of peak demand reduction going forward. In the event that PIM wholesale
electricity market conditions for the Delmarva Power Delaware region change, dynamic pricing
incentives can be adjusted to reflect those changes. As more operational experience is gained,
these forecasts will be updated.

Delmarva Power’s AMI deployment has enabled the Company to provide additional detailed
electric energy use information to all residential and small commercial customers. The
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additional energy usage information is now available through Delmarva Power’s monthly
electricity bills and its “My Account” web portal. Delmarva Power provides energy savings tips
through the My Account web portal and via its Call Center through its Energy Advisors. The
Company has completed a study which determined that its residential customers reduce their
energy consumption by 1.75% annually due to the availability of detailed energy use
information. This is expected to remain the case, as the Company continues to offer these energy
management tools .

2. Transmission & Distribution System Improvements

Electric distribution transformers are evaluated consistently throughout the PHI utility companies
using the minimum efficiency tables contained in the National Electrical Manufacturers
Association (“NEMA”) standard TP1-2002, Section 4. At the time that the U.S. Department of
Energy (“DOE”) issued their Final Ruling in 2007 to establish more stringent minimum
efficiency levels, Delmarva Power was already investigating methods to increase the minimum
efficiency levels. Beginning in 2008, Delmarva Power purchased transformers consistent with
DOE’s TSL-2 level efficiency criteria. The estimates of energy savings for transmission and
distribution system improvements for the 2016 IRP remain unchanged from the 2014 IRP.

3. Combined Heat and Power (“CHP”) Potential

CHP offers a potentially efficient and clean approach to generating electricity or mechanical
power and supplying useful thermal energy from a single fuel source at the point of use. Instead
of purchasing electricity and also burning fuel in an on-site furnace or boiler to produce thermal
energy, an industrial or commercial facility can use CHP to provide these energy services in one
energy-efficient step. As a result, CHP can provide significant energy efficiency and
environmental advantages over separate heat and power supplies. CHP systems are located at or
near end-users, and therefore, may lessen or defer the need to construct new transmission and
distribution (“T&D”) infrastructure. While the traditional method of producing separate heat and
power has a typical combined efficiency of 45%, new CHP systems can operate at efficiency
levels as high as 80%. CHP’s high efficiency results in less fuel use and lower levels of
greenhouse gas emissions.

To estimate the savings attributed to CHP in Delmarva Power’s Delaware service territory, the
Company only included the current CHP systems in operation, or those in the process of being
constructed. The estimates of energy savings attributable to CHP for the 2016 IRP remain
unchanged from the 2014 IRP.



4. High-Efficiency Streetlamps

As aresult of EPACT 2005, the Federal Government banned the manufacture and importation of
Mercury Vapor streetlight ballasts, effective January 1, 2008. After a review of options, PHI
implemented a plan to proactively replace MV streetlights over a five year period with High
Pressure Sodium streetlights throughout its three regional utility companies, including Delmarva
Power. These replacements reduce energy consumption, and provide superior lighting
performance for Delmarva Power customers. The estimates of energy savings attributable to
High Efficiency Streetlamps for the 2016 IRP remain unchanged from the 2014 IRP.

S. The Delaware Weatherization Assistance Program (“WAP”)

WAP installs energy efficiency improvements in low-income households. Specifically, WAP
provides for the installation of such measures as: air sealing, insulation, window and door
replacement, and furnace repair and replacement. Based on an analysis of electrically-heated
homes prepared by the University of Delaware’s Center for Energy and Environmental Policy,
kWh savings associated with improvement through WAP are estimated at 22% on average per
household. In program year 2009 (4/1/09 — 3/31/10) WAP served a total of 1,221 homes
statewide. WAP plans to serve approximately 1,100 homes during each program year going
forward. The estimates of energy savings attributable to WAP for the 2016 IRP remain
unchanged from the 2014 IRP.

6. Demand Response Programs

Delmarva Power is responsible for implementing demand response programs within its service
territory, although additional demand savings will result from the SEU’s energy efficiency and
conservation programs, and all other energy savings sources with the exception of street-lighting
improvements. The Company has two direct load control programs (residential and non-
residential) currently implemented in addition to the Dynamic Pricing program previously
discussed. These three combined programs address all customer market segments for Delmarva
Power Delaware and have been designed specifically to participate in available demand response
market opportunities under the current market rules within the PJM capacity and energy markets.
Participation in these current markets provides a revenue stream that offsets a portion of program
costs, provides PJ M dispatchers demand response programs that can be used to help maintain
system reliability during high load periods, and helps to mitigate high regional electricity market
capacity and energy prices. The programs can also be used by Delmarva Power to help manage
localized distribution system problems depending upon their location and scale. Demand
Response Programs help to defer the need to construct additional generation resources,
transmission facilities, and distribution facilities. The programs can also assist with the
integration of renewable generation sources, such as wind power, due to its uncertain availability
during periods of high electricity demand. Finally, the programs offer consumers a direct



method of reducing their monthly electricity bills through both incentives for participating in
each program and the reduction of energy consumption during specific periods of time. Going
forward, as the direct revenues stream from the PJM capacity market is eliminated for the
2021/22 delivery year, the Company is reviewing options for how to appropriately value demand
response assets.

a. Residential Direct I.oad Control

On December 18, 2012, pursuant to Order No. 8253 in Docket No. 11-330, Delmarva Power
received Commission approval for its proposed Residential Direct Load Control Program
(“DLC”). The program, titled Energy Wise Rewards™ is a voluntary customer program
designed to update, expand, and replace the legacy “Energy For Tomorrow” central air
conditioning/heat pump load control program with newer technology. The program provides a
voluntary and simple method for residential consumers with central air conditioning or heat
pump systems to automatically reduce electricity demand during peak usage periods and to also
reduce their overall air conditioning and heating system energy consumption. The program
accomplishes this through the installation of either a remotely controllable smart thermostat or
direct load control switch. Participating customers have the option of choosing either of the
devices. These devices reduce the air conditioner load on the electric system after receipt of a
Delmarva Power command signal. The smart thermostats are capable of being programmed to
automatically vary temperature settings, thereby providing added energy savings opportunities.
This program has been substantially built out, and is not actively marketing to new participants,
though any new applications are still accepted.

As shown in Table 3 above, available peak demand reduction capability for the DLC program is
projected to be 46 MW during the summer of 2017. Associated energy savings are estimated to
exceed 2,020 MWh by year-end 2017.

b. Non-Residential Direct Load Control

The primary objective of the voluntary Non-Residential Load Control Program is to provide a
simple method for non-residential consumers with central air conditioning or heat pump systems
to automatically reduce electricity demand during peak usage periods and to also reduce their
overall electricity consumption. Similar to residential DLC, this program will provide for the
installation of either a remotely controllable smart t