
















































OTHER NON-UTILITY SOURCES 

Duke Kentucky has no contracts with , nor does it acquire energy from , non-utility 
sources in its service territory. As discussed earlier, Duke Kentucky opines that entities 
will make energy decisions based mainly on economics, and until the economic results 
support a clear profit margin to potential energy suppliers , non-utility sources will not 
materialize with in its service area. 

COMPLIANCE PLANNING 

Duke Kentucky is required to remain in compliance with numerous state and 
federal regu lations. It is an ever-changing landscape with regulations in the discovery 
phase, some in comment stages and others being finalized at any given time. All of the 
published regulations will have an impact on operations and rates. 

The Clean Air Interstate Rule ("CAIR") was finalized by the EPA in May of 2005. 
CAIR limits total annual and ozone season NOx emissions and annual S02 emissions. 
The D.C. Circuit remanded CAIR back to the EPA in December 2008. 

In August 2010, the EPA proposed to replace CAIR, with the Cross State Air 
Pollution Rule ("CSAPR"), which remained in effect until it also was remanded by the 
D.C. Circu it back to the EPA in 2012. The Supreme Court overturned and remanded 
CSAPR back to the D.C. Circuit in April 2014 for further consideration . At the time of 
this IRP submittal , Duke Kentucky was unable to predict the outcome of these court 
proceedings. 52 

In May 2005 , the EPA issued the Clean Air Mercury Rule ("CAMR"). The rule 
established mercury emission limits for new coal-fired steam generating units. CAMR 
was vacated by the D.C. Circuit in February 2008. In May 2011 , EPA published the 
MATS, which regulates hazardous air pollutant emissions from existing and new coal or 
oil-fired steam generating units. Duke Kentucky is in compl iance with MATS, wh ich was 
the regulatory driver for the potential closing of Miami Fort Unit 6 when this IRP was 
submitted ; it has since been closed .63 

The EPA's Eight Hour Ozone Standard , one of two National Ambient Ai r Quality 
Standards ("NAAQS"), lowered the ozone levels from 84 to 75 parts per bill ion ("ppb") in 
March 2008 . In September 2009, the EPA decided to revisit the standard in response 
to a court challenge. In September 2011 , it was determined that the EPA would not 
finalize the standards prior to a five-year review cycle . The EPA is currently considering 
a standard in the 60-70 ppb range , with possible compliance by the 2020-2023 
timeframe. It anticipates finalizing the revised ozone standard in the fall of 2015. 
Meanwhile, the EPA is enforcing the 75 ppb standard finalized in 2008 . Under this 

62 /d . at 38 ,and Table 6-A at 45. 

63 /d . at 39, and Table 6-A at 45. 
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guideline, parts of three counties (Boone, Campbell , and Kenton) in Kentucky near 
Cincinnati are designated as marginal non-attainment areas.64 

The second portion of the NAAQS deals with S02 emissions. In June 2010, the 
EPA finalized a 75 ppb , 1-hour S02 standard . Consequently, it designated two non­
attainment areas in parts of two Kentucky counties , neither of wh ich should have an 
impact on Duke Kentucky. 

The first zone is a multi-state non-attainment area that includes portions of 
Campbell County. In the EPA's technical document detailing the issues, it concluded 
that the W.C. Beckjord Station is the likely major contributor to the violation . Duke 
Energy Corp. has announced the closin~ of the station , and the East Bend Station was 
not mentioned as a possible contributor. 5 

The second non-attainment area is in Jefferson County. The EPA identified a 
number of likely sources in the vicinity which could possibly be contributors to the high 
S02 level , none of wh ich included East Bend . Also, due to its geographical distance 
from Jefferson County, it is unlikely that the station would contribute to non-attainment. 56 

The EPA addressed Green House Gas emissions ("GHG") in May 2010, 
finalizing what is commonly referred to as the Tailoring Rule. For Duke Kentucky to be 
regulated under the Tailoring Rule , its generating un it must be determined to be 
"potentially subject to prevention of significant deterioration ." Since it is not known when 
or if a Duke Kentucky generating unit will be in this category, the possible implications of 
the regulatory requirement are unknown .67 

In January 2014, EPA published its New Source Performance Standards for C02 
emissions for new pulverized coal , integrated gasification combined cycle , and 
stationary natural gas-fired CTs. The EPA could finalize the rules in 2015, yet they will 
have no effect on Duke Kentucky.68 

Similarly, the EPA proposed GHG emission rules for existing electric-generating 
units in June 2014. These were early in the rulemaking process and it was not possible 
for Duke Kentucky to know what the outcome might be at the time it submitted its 2014 
IRP.69 

64 ld. at 39. 

65 Duke Kentucky's Response to Staff's First Request, Item 9. 

66 ld. 

67 IRP at 40. 

68 ld. at 41. 

69 ld . 
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As to air emission allowances, CAIR is currently in effect. Under CAIR, S02 
allowances utilize the 1990 Clean Air Amendments Title IV allowance allocations. NOx 
emissions fall under two guidelines, one during the ozone season and the second on an 
annual basis. East Bend has an SCR for NOx control and an FGD for S02, positioning 
it well for compliance.70 

As Duke Kentucky's generation is in compliance with Air Quality regulations it is 
also in compliance with Water Quality regulations. Sections 316(a) and 316(b) of the 
Clean Water Act ("CWA") provide protection for fish and other aquatic species from 
heated cooling water discharges and entrainment and impingement on screens and 
structures of cooling water intake systems. Duke Kentucky has minimal exposure to 
these water regulations , since East Bend 2 uses cooling towers , which are closed loop 
systems, and Miami Fort 6 has been retired .71 

In April 2013, EPA proposed revisions to the Steam Electric Effluent Limitations 
Guidelines ("ELGs") with a final rule to be issued by September 30, 2015. These 
guidelines will place effluent limitations on waste streams from power plants, including 
pollution-control equipment wastewater and ash transport water. The proposed effluent 
requirements will be implemented during the permit renewal of each station 's National 
Pollutant Discharge Elimination System ("NPDES") wastewater discharge permit after 
July 2017.72 The effect on Duke Kentucky will be known after issuance of the final rule 
and compliance will depend on each station's permit renewal schedule. 

The final rule on Coal Combustion Residuals ("CCRs") was issued in December 
2014 by EPA, with the required implementation from six to 30 months later. Typically 
the CCRs addressed in the rule are residual products from power plant production 
which include FGD byproducts, fly ash , and bottom ash. The rule addresses concerns 
about preventing surface impoundment structural failures and groundwater 
contamination . It provides criteria for operating CCR units and record keeping , as well 
as requirements for inactive units and impoundment closure .73 Duke Kentucky did not 
address CCR rule compliance, since there was no rule in effect at the time of its IRP 
submittal. 

EFFICIENCY IMPROVEMENTS - GENERATION 

Duke Kentucky routinely evaluates its generation facilities for cost-effective 
improvements which affect both efficiency and reliability. If during the evaluation phase 
it becomes apparent that a generation improvement can improve efficiency, Duke 

70 /d . at 44 . 

71 /d. at 41. 

72 /d. at 42-43. 

73 www2.epa.gov/coalash/coal-ash-rule 
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Kentucky takes note and makes plans to complete the task during a future scheduled 
maintenance outage.74 

Duke Kentucky has a formal process for deciding when to award capital to fund 
proposed efficiency projects. First, the project must demonstrate a solid cost/benefit 
ratio. For example, Duke Kentucky used this process to evaluate and determine that 
high pressure/intermediate pressure dense pack turbine technology did not have a solid 
cost/benefit ratio and would therefore not be funded for East Bend. Using this process, 
Duke Kentucky concluded the same for generator air preheater technology. 

A project which cleared this process and was implemented to impprove efficiency 
at East Bend was a high-pressure turbine foam wash system. The spring 2013 task 
increased efficiency from 78.6 to 82.0 percent. During the subsequent spring scheduled 
outage, Duke Kentucky improved the heat transfer properties of its boiler through a 
chemical cleansing. 75 

TRANSMISSION SYSTEM 

Duke Energy Kentucky, Duke Energy Ohio and Duke Energy Indiana in the 
Midwest are interconnected with East Kentucky Power Cooperative, Kentucky Utilities, 
Louisville Gas and Electric, American Electric Power, Dayton Power and Light, Ohio 
Valley Electric , Hoosier Energy, Ameren, Indianapolis Power and Light, Southern 
Indiana Gas and Electric, Northern Indiana Public Service, and the Tennessee Valley 
Authority. 76 Duke Energy Kentucky's transmission system utilizes four transmission 
substations to transmit 69-kV electric power from its generation and feeder sources to 
36 substations placed across its 300 square miles of service territory. The distribution 
substations are located such that the voltage is reduced to energize an appropriate 
number of circuits at each substation in order to serve that area's portion of Duke 
Kentucky's total 136,000 retail customers.77 

Duke Energy Kentucky transferred its transmission assets from MISO to PJM for 
dispatching and will continue to operate within PJM consistent with its operation prior to 
that transfer on January 1, 2012.78 No additional utility interconnections or other 
transmission projects have occurred since 2011 , or are planned by Duke Kentucky 
through 2014; however, there is a 69-kV interconnection planned for completion in 2015 

74 IRP at 26. 

75 /d . at 177. 

76 /d. at 29. 

77 Duke Kentucky's 201 1 IRP at 234- 235. Case No. 2011 -00235 , 2011 Integrated Resource Plan 
of Duke Energy Kentucky, Inc. (Ky. PSC Feb. 21, 2013). 

78 IRP at 28. 
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with East Kentucky Power Cooperative.79 Therefore, the existing facilities apparently 
must meet system performance requirements and customers' needs, since "[c]hanges 
to the Duke Energy Kentucky transmission and distribution systems are based on 
meeting planning criteria , which are intended to provide reliable system performance in 
a cost-effective manner."80 

Current transmission facilities are designed to provide adequate capacity and 
supply the reliable transport of current generating resources. Typically, any changes to 
Duke Kentucky's transmission system are based on planning criteria intended to 
provide reliable performance to the system in the most cost-effective manner. However, 
projects intended solely to reduce losses have been shown not to be cost effective.81 

DISTRIBUTION SYSTEM 

Since the 2011 IRP, a major distribution system improvement was completed in 
2012, establishing a new 12 kV feeder, Grant 43. This project was done to increase 
needed capacity and reliability. 82 Several distribution system improvements are 
scheduled for 2015 ; including the installation of new 138 12-kV, 22.4 MVA transformers 
at two substations, one at Silver Grove and one at Crescent. Five new 12-kV 
distribution feeders are also to be established in 2015; Silver Grove 41 , 42 and 43 , and 
Crescent 45 and 46.83 As with changes to the transmission system, distribution projects 
are based on appropriate criteria needed for an increase in the number of customers to 
be served and to provide more reliable , cost-effective performance in the system. 
Typically loss reduction is a secondary aim, as projects solely implemented to reduce 
losses tend to not be cost-effective.84 

DISCUSSION OF REASONABLENESS 

Duke Kentucky used planning and analysis in order to meet its commitment and 
obligation to meet customers' future energy needs in a reasonable , adequate, and 
efficient manner. The resource planning entailed quantitative and qualitative analysis to 
determine the best and most economical options. "Quantitative analysis provides 
insights into future risks and uncertainties associated with the load forecast , fuel and 
energy costs , and renewables. Qualitative considerations, such as fuel diversity, the 
Company's environmental profile , emerging environmental rules, and the progress of 

79 /d. at 183-184. 

80 /d. at 183. 

81 /d . 

82 /d . at 184. 

83 /d . 

84 /d. at 183. 
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emerging technologies , are also important factors ."85 The result of the process enables 
development of an IRP that hopefully will be a reliable strategic tool for meeting energy 
needs of customers in today's dynamic environment and uncertain future landscape. 

Duke Kentucky's long-term objective is to use a flexible planning process and 
pursue a resource strategy that considers the costs and benefits to its customers, 
shareholders, employees, suppliers, and service area. It involves balancing several 
competing objectives, such as: providing adequate, efficient, economical service in an 
uncertain environment; maintaining flexibility to alter the plan as future circumstances 
change and be able to meet a variety of possible futures while minimizing the risks .86 

Renewables were employed in the quantitative analysis process of resource 
options to provide insights of future risks and uncertainties. Though neither Kentucky 
nor the federal government has a renewable energy portfolio standard , Duke Kentucky 
believed it prudent to plan for such a standard beginning in 2019, with 5 percent of retail 
power sales provided by renewables and that level increasing by 0.5 percent each year 
through 2028.87 The renewable technologies considered include solar photovoltaic, 
wind , and landfill gas. Solar tends to be the least in cost, but has the lowest practical 
capacity factor , with wind following closely for the generation levels modeled. The most 
expensive is landfill gas but it provides a larger generation capacity factor. 88 The variety 
of renewable technolo~ies was limited in order to facilitate modeling of potential supply­
side resource options. 9 Nuclear units known as small modular reactors , which are in a 
conceptual phase, are being monitored by Duke Kentucky for potential consideration for 
future resource planning , even though the current nuclear moratorium in Kentucky on 
such power plants would prevent their use.90 

To identify the most theoretically attractive resource alternatives for expected 
loads and risks , Duke Kentucky used modeling software to provide the most appropriate 
results, minimize their future revenue requirements and meet a determined 13.7 percent 
marginal planning reserve .91 

RESPONSE TO 2011 RECOMMENDATIONS 

In its report on the prior IRP, Staff recommended that Duke Kentucky discuss 
and provide information on several issues. The information and a discussion of those 

85 /d. at 6. 

86 /d. at 11 . 

87 /d. at 9 and 52. 

88 /d. at 36. 

89 /d. at 50 . 

90 /d . at 32 and 51 . 

91 /d . at 12 and 52 . 
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issues were incorporated into this IRP, and most of the items have been referenced and 
summarized in other portions of this section .92 Staff is reasonably satisfied with the 
information provided and the responses of Duke Kentucky. Discussion of the Staff's 
recommendations and Duke Kentucky's responses thereto is included below. 

Renewables and Distributed Generation 

Staff recommended that more discussion of Duke Kentucky's consideration of, 
and efforts in promoting , various forms of distributed generation be included in its next 
I RP. It also recommended that Duke Kentucky continue to provide information related 
to the net metering statistics and activities of its customers. 

Duke Kentucky responded that some customers' production facilities are used for 
self-generation , emergency back-up, or peak shaving, and that peak shaving equipment 
is typically oil and/or gas fired and generally is used to reduce a customer's peak billing 
demand.93 It stated that if customers think they can lower their overall costs by self­
generating , they will investigate the possibility. However, with its re latively low electric 
rates and avoided-cost buyback rates, Duke Kentucky asserts that co~eneration and 
small power production are generally uneconomical for most customers.9 

Duke Kentucky also stated that its unregulated affiliate, Duke Energy Generation 
Services, constructs , owns, and operates cogeneration and trigeneration facil ities for 
industrial plants, office buildings, shopping centers, hospitals, universities, and other 
major energy users that can benefit from combined heating/cooling or power production 
economies. It stated that a diverse range of technologies utilizing a variety of fuels was 
considered , including pulverized coal with CCS, IGCC with CCS, CTs, CC, and nuclear. 
In addition , renewable technologies such as wind, municipal waste landfill gas, and 
solar were considered in this year's screening analysis.95 

Generation Efficiency 

The Staff reminded Duke Kentucky in the 2011 IRP recommendations to include 
discussions of the requirements in 807 KAR 5:058, Section 8(2) , requ iring 
improvements to , and more efficient utilization of, existing power generation ; 
requirements wh ich were specified in Administrative Case No. 2007-00300 ,96 as well as 

92 /d . at 172-180. 

93 ld. at 28. 

94 
/d. at 29. 

95 /d. at 30. 

96 Administrative Case No. 2007-00300 , Consideration of the Requirements of the Federal 
Energy Policy Act of 2005 Regarding Fuel Sources and Fossil Fuel Generation Efficiency (Ky. PSC Aug. 
25, 2009). 
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the Federal Energy Policy Act of 2005 Regarding Fuel Sources and Fossil Fuel 
Generation Efficiency. 

Duke Kentucky responded by indicating that outage activities are important to its 
efficiency plan , noting a 3.4 percent increase in efficiency at the East Bend station by 
implementing a high-pressure turbine foam wash during the spring 2013 outage . As 
noted earl ier, in the spring 2014 outage, the East Bend boiler was chemically cleaned to 
gain increased heat transfer.97 These scheduled outages remove a generating unit 
from production , typically during periods of lowest demand in the spring and fall , in order 
to perform work on pre-determined specific components. Such planned maintenance of 
coal-fired units is vital and helps to avoid forced outages requiring a unit to be removed 
from service suddenly and unexpectedly, potentially during periods of higher demand . 

Compliance Planning 

In its recommendations on the previous IRP, Staff reminded Duke Kentucky to 
include discussions of the requirements in Regulation 807 KAR 5:058, Section 8(5)(f) , 
concerning actions to be taken in meeting the Clean Air Act Amendments of 1990. Staff 
noted that the Commission expects utilities' environmental planning to be performed on 
a comprehensive basis, giving consideration to existing and pending regulations , and to 
those reasonably anticipated. Comprehensive planning is essential to ensure that the 
compliance measures proposed be implemented and allow the Commission adequate 
time to perform its statutory duties in determining that new facilities and modifications 
are necessary in order to provide safe and adequate service to customers at the lowest 
reasonable cost. 

In addressing this recommendation , Duke Kentucky described the numerous 
environmental issues and regulation schedules needing to be addressed, and included 
discussions of various actions to be undertaken during the 20-year period covered by 
the plan, and the impacts of how these actions affect its resource assessment. Duke 
Kentucky listed some of the history of the EPA air rules and their limitations of various 
pollutants, such as, NOx and S02 which are awaiting court proceedings addressing 
CSAPR.98 Additional hazardous air-pollutant emission impacts are discussed in the IRP 
regarding compliance with the MATS rule. Its standards and effects on East Bend are 
noted (Miami Fort 6 was shuttered before compliance dates were in effect) .99 Further 
air-quality discussions concerned future GHG limit requirements and their 
implications.100 

Water-quality issues addressing cooling water discharges and the entrainment 
through , and the impingement on , water intake systems and the impact these rules 

97 IRP at 177. 

98 /d. at 38 and 44 . 

99 /d. at 39, 44, and 46. 

100 /d. at 40-41 . 
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have on Duke Kentucky's generating facilities were discussed and noted. Water-issue 
impacts were also addressed regarding the pendin~ Steam Electric ELGs which provide 
effluent limitations for seven wastewater streams. 10 

Certain coal combustion wastes regulated under the Resource Conservation and 
Recovery Act, including fly ash , bottom ash , and FGD byproducts, were addressed and 
the compl iance issues of their handling , disposal and possible reuse were noted .102 A 
fairly complete discussion of compliance issues, actions, and plans related to current 
and pending environmental regulations is included in Chapters 6 and 8 of the IRP.103 

2014 IRP RECOMMENDATIONS 

The Staff considers the supply-side resource assessment of th is IRP reasonable , 
considering that, for the planning period of this IRP, Duke Kentucky maintains a 13.7 
percent reserve margin. Miami Fort 6 is retired and therefore is not a component in the 
power supply resources . The supply-side resources encompass a variety of options 
considered to meet customers' energy needs. These options include conventional , 
advanced technology, and renewable generating units. 

Staff believes, however, that several issues should be addressed in greater detail 
in the next IRP. Staff's discussion and recommendations are included below: 

Renewables and Distributed Generation 
o Duke Kentucky should continue to provide a discussion of its efforts to 

promote cogeneration , and its consideration of various forms of renewable and 
distributed generation . 

o In addition , Duke Kentucky should continue to provide information related 
to customers' net metering statistics and activities . 

Generation Efficiency 
o Continue provid ing discussion of options considered in the I RP , especially 

improvements to and more efficient utilization of existing facilities. 

Compliance Planning 
o Compliance issues, actions, and plans relating to current and pending 

environmental regulations should be included in the next IRP, as these are of utmost . 
importance in deciding future utility actions. 

101 /d. at 41-43 and 46 . 

102 !d. at 43-44 and 46 

103 /d. at 38-46 and 48-62 . 
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Other Issues 
o Duke Kentucky should provide an update on the Miami Fort 6 retirement, 

its facilities ' status, any razing and/or property restoration involved in its shuttering 
situation , and any issues affecting environmental compliance. 

o Concerning recent reports on Duke Energy's coal ash ponds in North 
Carolina, and the fact that substantial fines have been paid for spills , etc., Duke 
Kentucky should provide a discussion of the status, inspections and any other pertinent 
information about the condition of similar ponds at the East Bend Station , unless a 
circumstance of a critical nature requires expedited notification to the Commission prior 
to its next IRP filing. 
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SECTION 5 

INTEGRATION AND PLAN OPTIMIZATION 

The final step in the I RP process is to integrate the supply-side and demand-side 
options to achieve the optimal resource plan. This section will discuss the integration 
process and the resulting Duke Kentucky plan . 

THE INTEGRATION PROCESS 

Duke Kentucky used the Ventyx System Optimizer model and Ventyx Planning 
and Risk ("PAR") model to develop an optimal expansion plan. The System Optimizer 
model uses a linear programming procedure to choose the most economical expansion 
plan of the lowest PVRR. The PAR is a production costing model which simulates the 
operation of the electric production facilities of an electric utility.104 

Duke Kentucky also used its in-house Engineering Environmental Compliance 
Planning and Screening Model ("ESM") to organize modeling information and provide 
modeling data for emission control alternatives to the System Optimizer and PAR 
models. With East Bend already well controlled , and because capital-intensive controls 
were not economic for Miami Fort 6, specific screening activity was not performed.105 

The technologies in Duke Kentucky's quantitative analysis were modeled in small 
increments (35 MW or less) , due to the small amount of capacity needed over the study 
period . Smaller units are used to level the playing field , so choices will be based on 
economics rather than size. The following technologies were considered : (1) nuclear; 
(2) pulverized coal with carbon capture and sequestration ; (3) CT capacity; (4) CC 
capacity; (5) wind ; (6) solar; and (7) biomass landfill gas. A 195-MW composite coal 
unit was also modeled , based on the cost and operating characteristics of favorable 
coal-based proposals received in response to a recent request for proposals ("RFP").106 

Duke Kentucky's integration analysis using the System Optimizer model was 
performed over a 27 -year period (2014-2040) , while its final production costin~ 
modeling was performed using the PAR model over a 21-year period (2014-2034). 10 

Analyses were performed under varied sets of inputs to test Duke Kentucky's system 
under different future conditions reflecting changes in variables such as fuel prices, load 
levels, and environmental requirements . These analyses produced numerous sets of 

104 
/d. at 48 . 

105 /d. at 49. 

106 /d. at 50-51. 

107 /d. at 51 . 
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resources required to meet a planning reserve margin of 13.7 percent and minimize 
long-run revenue requirements to customers. 108 

A variety of portfolios was developed to assess the impact of various risk factors 
on the costs to serve Duke Kentucky's customers. For the 2014 IRP, the analyzed 
portfolios focused in the short term on the replacement option in 2015 for Miami Fort 6 
and on the impacts of different carbon policies in the longer term .109 

SYSTEM OPTIMIZER SCENARIO AND PORTFOLIO ANALYSIS 

Two potential scenarios were modeled using System Optimizer to evaluate the 
impacts of key risks and decisions. Those were: 

1 . Reference Case with C02 regulation beginning in 2020; and 

2. No C02 Case. 

The Reference Case scenario considered potential C02 prices starting at $17 /ton in 
2020 and increasing to $53/ton by 2034. In the No C02 Case, C02 emissions have no 
cost. The difference between the total cost in this case compared to the Reference 
Case can be considered an approximation of the cost of carbon regulation .110 

Portfolios 

Portfolio options were tested in order to evaluate long-term costs to customers 
under various potential outcomes. The five portfolios analyzed were: 

1. Miami Fort 6 retires in 2015 and is replaced with composite coal in 2015; 

2. Miami Fort 6 retires in 2020 and is replaced with composite coal in 2015 ; 

3. Miami Fort 6 retires in 2020 and is replaced with CC capacity in 2020 ; 

4. Miami Fort 6 retires and is replaced with composite coal in 2015; all coal 
retires in 2027 and is replaced with CC capacity; and 

5. Miami Fort 6 retires and is replaced with composite coal in 2015; all coal 
retires in 2027 and is replaced with CT capacity. 
In each of the portfolios, additional generation , either the 195-MW composite coal , or 
170-MW of CC capacity, would be added to replace Miami Fort 6 when , or before, it 
retires. In Portfolios 4 and 5, when all coal retires in 2027, roughly 500 MW of gas-fired 
capacity, either CT or CC, is added in that year. In all five scenarios, approximately 50 
MW of wind and solar is added in small increments over the forecast period.11 1 

108 !d. at 52. 

109 /d. 

110 /d. at 53 . 

111 /d. at 54, Table 8-B. 
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QUANTITATIVE ANALYSIS- MIAMI FORT 6 

This analysis evaluated whether it was cost-effective to retire Miami Fort 6 or 
retrofit it with necessary environmental controls. Per the System Optimizer evaluation , 
the optimal resource replacement for Miami Fort 6 was 195 MW of composite coal 
generation in 2015 in all scenario analyses. 112 

Three portfolios were used in each scenario to evaluate the cost-effectiveness of 
installing controls at Miami Fort 6 versus retirement and replacement of the unit using 
the PAR model. Those three portfolios, which were evaluated on a Present Value 
Revenue Requirements ("PVRR") basis for both a 21-year period and a 1 0-year period, 
are as follows: 

1. Retire Miami Fort 6 in 2015 and replace with a composite coal unit in 
2015"113 

I 

2. Retire Miami Fort 6 in 2020 and replace with a composite coal unit in 
2015; and 

3. Retire Miami Fort 6 in 2020 and replace with CC capacity in 2020. 

Under both the Reference Case and the No C02 Case, Portfolio 1 above, Retire Miami 
Fort 6 in 2015 and replace the unit with a composite coal unit in 2015, was the lower­
cost option on a PVRR basis , compared to installing controls on the unit in both the 21-
year and 1 0-year analyses.11 4 Based on its analyses, Duke Kentucky determined that 
its optimal plan includes retiring Miami Fort 6 in 2015 and replacing its capacity with the 
addition of a 195-MW composite coal unit in 2015. 

SENSITIVITY ANALYSIS 

Sensitivities representing highest future risks were evaluated in both scenarios: 

• 15 percent higher coal prices. 
• 15 percent lower coal prices. 

• 15 percent higher natural gas prices. 
• 15 percent lower natural gas prices. 

• Higher capital costs for traditional , wind , and solar generation . 
• Lower capital costs for traditional , wind , and solar generation . 

112 /d. at 56. 

113 As noted in Section Four of th is report , subsequent to filing its IRP, Duke Kentucky acquired 
the minority interest in the East Bend Station and retired Miami Fort 6. 

114 IRP at 57. 
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• A 'No Renewable Energy Portfolio Standard ' sensitivity was run to 
determine how much renewable energy would be chosen as a least-cost resource. 

• Purchases and Sales- the base assumption was to allow purchases and 
sales to develop the base portfol ios. As a member of PJM , the opportunity to make 
purchases and sales provides value to Duke Kentucky. Models runs were also 
conducted of: (1 ) no purchases or sales; (2) purchases only; and (3) sales only, to 
quantify the benefit of participating in the energy markets. 

For these sensitivity analyses, Duke Kentucky used its five original portfolios, 
except for Portfolio 2, Miami Fort 6 retires in 2020 and is replaced with composite coal 
in 2015, which was el iminated based on economics and risk profile. Portfolio 1, Miami 
Fort 6 retires in 2015 and is replaced with composite coal in 2015, had the lowest cost 
in the majority of sensitivities. However, in both the High Coal Price and Low Gas Price 
sensitivities, Portfolio 4, Miami Fort 6 retires and is replaced with composite coal in 
2015; all coal retires in 2027 and is replaced with CC capacity, had the lower PVRR in 
the Reference Case. In the No C02 Case, with no cost on carbon , Portfolio 1 remained 
the lowest cost under both the High Coal Price and Low Gas Price sensitivities. 

DISCUSSION OF REASONABLENESS 

The integration process employed by Duke Kentucky addresses a number of 
issues that are largely driven by recent and emerging environmental compliance rules. 
In addressing how to comply with these rules in a reasonable , cost-effective manner, 
Duke Kentucky has analyzed the generating units that should be, or may be, retired and 
the type of capacity additions that will be the most cost-effective. 

Given the concentration of its supply since it acquired its exiting generating fleet, 
Duke Kentucky has operated with back-up power supply plans for a number of years. 
As stated earlier in this report, Duke Kentucky acquired the minority interest in East 
Bend Unit 2 from DP&L in December 2014. Since then, recognizing its even greater 
concentration of supply, Duke Kentucky sought and received Commission approval of a 
new back-up power supply plan which could include business-interruption insurance. 115 

The Staff is satisfied with how Duke Kentucky has approached the changes that 
are being faced by electric utilities. The Staff concludes that Duke Kentucky's overall 
integration and optimization approach is thorough , well-documented , and reasonable . 

RECOMMENDATION 

Staff has one additional recommendation for the Company's next IRP beyond 
those contained in Sections 2, 3, and 4 of this report : 

115 Case No. 20 15-00075, Back-Up Power Supply Plan of Duke Energy Kentucky, Inc. (Ky. PSC 
June 15, 201 5). 
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o Unless otherwise addressed before filing its next IRP, Duke Kentucky 
should report on the effectiveness of its recently approved back-up power supply plan 
and discuss whether it intends for its future plans to include insurance products or other 
means to address its concentration of supply. 
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