




























































































the companies' upgrades include generator rewinds and refurbishments, degraded 
turbine overhauls, boiler feed pump restorations, and voltage regulator replacements.160 

Since boiler tube failures are the largest contributor to an increased forced outage rate, 
the Companies regard boiler tube inspection, software modeling and timely replacement 
a necessity to improve generator availability and efficiency. Other preventative 
maintenance projects completed to improve boiler and generation efficiency include 
precipitator upgrades and rebuilds, installing new or modifying existing burners, air 
compressor and air heater replacements, and improvements to condensate and 
feedwater equipment. 161 

GENERATION 

The rehabilitation and modernization of the eight generating units at the Ohio 
Falls Hydroelectric Power Station is expected to increase summer net cagacity output of 
sustainable long-tenn renewable generation from 48MW to 64MW.1 In addition, 
efforts at improving the reliability and efficiency of renewable generation were 
completed with dam remediation and the complete overhauls of the Dix Dam Hydro 
Units 1 and 2.163 

In 2013 Mid-Continent Independent System Operator, Inc. ("MISO") expanded its 
operations and raised issues concerning network reliability and the magnitude of power 
flowing through its existing member connections. These MISO issues raised concerns, 
combined with a possible multitude of nationwide coal-fired supply side retirements, 
required the Companies to request and receive a one-year use extension for the Green 
River 3 and 4 units.164 

For modeling, the Companies use Strategist to dispatch its generating units in a 
least-cost manner to meet native load and evaluate the dispatching on a weekly 
basis.165 Brown Unit 3 is designated in the modeling as a must-run unit based on 
transmission reliability requirements.166 

Various projects and efforts have been completed to maintain coal-fired boiler 
reliability, availability, and efficiency due to "[c]hanges in coal supply and coal burners to 

160 /d. at 8-6. 

161 /d. at 8-7 through 8-9. 

162 /d. at 5-37. 

163 /d. 

164 LG&E/KU's Response to Staffs Second Request, Item 2. 

165 LG&E/KU's Response to Environmental Intervenors Supplemental Request, Item 2.2. 

166 LG&EIKU's Response to Environmental Intervenors Third Request for Information, Item 3.3. 
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reduce gaseous emissions" which negatively impacted boiler slagging and precipitator 
performance.167 These endeavors have addressed component maintenance issues, 
overhauls, refurbishments and improvements to the power stations to reduce unit 
derates and improve overall operating efficiency. 

The Companies state that they have executed significant efforts since the 2011 
IRP improving reliability and maintaining efficiency of the combustion turbine fleet168 

TRANSMISSION 

The Companies are anticipating a $35 million project to eliminate a peak month 
overload issue and are completing a lower-cost project in order to resolve an overload 
condition in a portion of its transmission system which allows for the transfer of power 
associated with a purchase power agreement need.169 The Companies state that 
interconnections with other utilities "increase the reliability of the transmission system 
and provide potential access to other economic and emergency generating sources for 
native load customers." And, specifically, allows planning to withstand "simultaneous 
forced outages of a generator and a transmission facility during peak conditions."170 

DISTRIBUTION 

The construction of new substations and new distribution lines has enhanced the 
distribution system primarily by improving service reliability, performance and quality. 
Projects of installing, upgrading, and replacing distribution substation transformers have 
been completed in order to serve new customers, improve service reliability, and to 
mitigate any effects on customers due to possible equipment failures. More recently, 
attention has shifted to reliability and aging infrastructure projects rather than capacity 
enhancement projects, and a total of six projects are planned for the years 2014 
through 2016. The Companies' distribution transformers are now equivalent to, or 
better than, the efficiencies needed for DOE compliance. Also, capacitors continue to 
be installed, as appropriate, on the distribution system to provide the Companies more 
efficient use of their transmission, substation and distribution facilities. 171 

167 IRP, Volume I at 8-7. 

168 /d. at 8-11. 

169 Case No. 2014-00002, Louisville Gas & Bectrlc Company and Kentucky Utilities Company 
(Ky. PSC Apr. 21, 2014), Application, Exhibit DSS-1 at 23; and LG&EIKU's Response to Staffs Second 
Request, Item 1. 

170 IRP, Volume I at 8-14 and 8-15. 

171 /d. at 8-15 and 8-16. 
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INTERVENOR COMMENTS 

The Sierra Club submitted comments (which are numbered below for delineation 
and clarity) near the end of the IRP process which stated that: 

In particular, the IRP contains the following significant flaws: 

[1] The IRP uses neither economic modeling nor another 
mechanism to evaluate whether capital and fixed costs may 
render existing coal units uneconomic to operate; 

[2] In particular, despite anticipating that they will spend 
hundreds of millions of dollars on environmental capital 
projects, the Companies do not evaluate whether 
environmental capital costs will render any units uneconomic 
to operate; 

[3] The modeling results indicate Brown Unit 3 rarely is 
dispatched on an economic basis, and the Companies did 
little to evaluate whether Brown 3 would be dispatched in the 
absence of being designated a must-run resource; 

[4] The Companies likely underestimated the scenarios 
in which Brown Units 1 and 2 operate at such low capacity 
factors that they should be retired; 

[5] The IRP uses only one DSM forecast and fails to 
explore any alternative levels of DSM; 

[6] The IRP assumes that no additional energy savings 
can be achieved from DSM for an entire decade, from 2019-
2028, because of the remarkable assertion that achievable 
energy efficiency will be exhausted by 2018; and 

[7] The Companies did not explore the system savings 
they could achieve by encouraging expanded deployment of 
rooftop and large-scale solar in their territories. 

[8] Additionally, the Companies should improve their 
analysis of demand-side management and renewable 
resources by using up-to-date information to evaluate what 
level of DSM and renewable resources would be most 
beneficial to ratepayers under a range of potential future 
scenarios. In place of the flawed assumption that energy 
efficiency gains grind to a halt in 2018, the Companies 
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should be considering a range of levels of DSM programs in 
the years after 2018. 

[9] [G]iven the significant advances in wind turbine 
technology and the continued decline in cost, the Companies 
should ensure that they use up-to-date data to analyze both 
building new wind capacity in Kentucky and pursuing power 
purchase agreements with out-of-state wind resources.172 

LG&EIKU RESPONSES TO INTERVENOR COMMENTS 

The Companies responded to the Sierra Club comments two weeks later as 
indicated below (appropriately numbered in order to track and identify with above): 

[1] [l]t would be imprudent to rely on hourly energy 
markets to meet customers' needs; the markets can be 
volatile (in terms of pricing and availability), and transmission 
constraints can prevent otherwise desirable energy transfers 
from occurring. . . . [T]he Companies do not bet the stability 
of their grid-they do not jeopardize providing reliable 
service to their customers-on the hope that economical 
energy will be available, ... it would be imprudent actually to 
build a resource portfolio based on such a bet, . . . 
particularly . . . if the federal Clean Power Plan is finalized 
. . . because it will likely require the further retirement of 
significant quantities of coal-fired generation. These 
retirements will tend to reduce, not increase, the amount of 
energy available for short-term purchase .... 173 

[2] The Companies' 2014 IRP is the product of a process 
refined over nearly 20 years of IRP submissions and Staffs 
comments . . . therefore . . . concerning the Companies' 
analysis of capital and fixed operating and maintenance 
('O&M') costs of existing units and the retirement of existing 
units, the Companies will consider performing alternative 
analyses for possible unit retirements in future IRP scenario 
modeling; indeed, the Companies already perform ri~orous, 
time-consuming analyses of the kind suggested .... 17 

172 Environmental Intervenors Comments (summary} at 2-4. 

173 Companies' Joint Reply at 3 and 4. 

174 /d. at 5. 
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[3] The Companies' Must-Run Constraint on Brown Unit 
3 Was Reasonable. Grid stability often requires generation 
from the Brown Generating Station. At the time the 
Companies performed their 2014 IRP, it was their 
understanding that placing a 155 MW must-run constraint on 
Brown Unit 3 would best satisfy grid-stability needs. By the 
time of the Companies' 2017 IRP, grid-stability needs from 
Brown and other generating stations could change, which is 
neither unusual nor at odds with the snapshot nature of IRP 
analyses.175 

[4] Brown Units 1 and 2 are two of the Companies' more 
efficient coal units from a heat rate perspective. . . . [T]he 
Companies do not have an ideological commitment in favor 
of or against any energy source or generating unit; the 
Companies' goal is now, and has always been, to provide 
safe and reliable service at the lowest reasonable cost. 176 

[5] The Companies' 2014 IRP used the best DSM-EE 
data available at the time of the filing (April 21, 2014) to 
inform the Companies' analysis: the Cadmus Energy­
Efficiency-Potential Study filed in Case No. 2014-00003 .... 
The study concluded that over the 20-year study period 
(2014-2033) there would be a range of 941 GWh to 1,478 
GWh of achievable electricity savings by 2033, representirw 
3.9% to 6.1% of residential and commercial sales in 2033.1 

[6] The study noted also that . . . the Companies were 
rapidly depleting the achievable energy efficiency potential in 
their service territories, and were on track to exhaust their 
achievable energy efficiency potential by 2018 . . . their 
forecasted achievable DSM-EE potential for the entire 20-
year study period by 2018 . . . that does not mean the 
Companies will end their DSM-EE programs in 2018, or that 
they will refrain from introducing new programs. It means 
only that the Companies' DSM-EE portfolio, as recently 
approved by the Commission, is on track to achieve 
significant savings-indeed, the forecasted level of 
achievable savings through 2033---by 2018.178 

175 /d. at 7. 

176 /d. 

m /d. at 8 and 9. 

176 /d. at 9. 
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179 

[7] It is important to recall that in the Cadmus study 
'achievable potential' is a subset of economic potential, 
which in tum is a subset of technical potential ... Cadmus 
began by analyzing how much energy-efficiency potential 
exists in the Companies' service territory ... Cadmus then 
narrowed that range of potential with economic constraints 
... the Companies' avoided costs and other relevant factors. 
. . . Finally, Cadmus examined the behavior of the 
Companies' customers . . . that is what Cadmus called 
'achievable potential,' and it is the level of DSM-EE savings 
the Companies used. . . . Sierra Club criticizes the 
Companies for not adequately accounting for the potential 
effects of the growth of distributed solar capacity in the 
Companies' service territories . . . more importantly, Sierra 
Club's comments do not provide any indication that 
distributed solar capacity would be likely to have any 
significant impact on the Companies' IRP ... approximately 
250 residential and commercial customers with solar 
generation are currently participating in the Companies' net 
metering tariff, which has been in place for more than a 
decade. The total installed solar capacity for these 
customers is 1,254 kW ... Peak demand in the IRP base 
load forecast grows by 53 MW each year on average. 
Therefore, it would take about 11,000 more customers with 
distributed solar generation to delay the need for capacity by 
one year . . . even making generous assumptions about 
distributed solar capacity . . . would not have significantly 
affected any scenario's results. 179 

[8] [T]he Companies . . . have proposed a significant 
wind-power PPA ... and a 10 MW solar array ... indeed, 
continually review new DSM-EE technologies and 
programs-it would nonetheless be unwise to follow any 
approach that would have safe and reliable service depend 
on technologies that are unproven or do not exist . . . . [A]t 
the time the Companies performed their 2014 IRP analysis 
there were no other programs of which the Companies were 
aware that would have created additional DSM-EE savings 
and would have passed the applicable cost-benefit tests. 
And the Companies' 2014-2018 DSM-EE Program Plan is 
projected to achieve Cadmus's projected DSM-EE potential 
through 2033 by the year 2018. Therefore, the Companies 
used the Cadmus study's achievable DSM-EE potential for 

/d. at 9, 10, 14, and 15. 
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the full term of the 20141RP planning period (2014-2030) but 
accelerated the achievement. ... 180 

[9] [T]he Companies ... have proposed a significant wind-
power PPA. ... 18 

The first page of the IRP states explicitly that it is a snapshot 
view of how available technologies can meet customers' 
future energy needs: 'the Companies will continue to 
evaluate alternatives for providing reliable energy while 
complying with all regulations in a least-cost manner.' To 
evaluate different generating technologies over the IRP 
planning period, the Companies engage a reputable third­
party consultant (in this case Bums & McDonnell) to provide 
cost and performance data for a broad range of 
technologies, including wind and solar.182 

The Companies ... used the best information available at 
the time the Companies performed their analyses, including 
the best information then available concerning wind and 
solar technologies.183 

RESPONSES TO PREVIOUS IRP CASE NO. 2011-00140 RECOMMENDATIONS 

• LG&EIKU should continue to discuss specifically the existence of any 
cogeneration within their service territories and the consideration given to cogeneration 
in the resource plan. 

• LG&EIKU should continue to provide a detailed discussion of the 
consideration given to distributed generation in the resource plan. The Commission 
encourages LG&EIKU to increase their exploration of alternatives to their base load 
generation, and provide an update as to the availability of those alternatives within their 
system in the filing of the next resource plan. 

• LG&E!KU should continue to specifically identify and describe the net 
metering equipment and systems installed on each system. LG&EIKU should continue 
to provide a detailed discussion of the manner in which such resources were considered 
in the LG&EIKU resource plan should also be provided. 

180 /d. at 7, 10, and 11. 

161 /d. at 7. 

162 /d. at 12-13. 

163 /d. at 13. 
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The Companies have rate schedules that allow for distributed generation to be 
produced by customers within the service territory as discussed below. 

Both KU and LG&E have a net metering rider which provide customers with the 
option of generating their own electricity using renewable resources. Net metering 
measures the difference between the energy a customer purchases from the 
Companies and the amount of energy the customer generates using its own renewable 
energy source. Any excess power generated is "banked" as a credit to be applied 
against the customer's future energy purchases from the Companies. The Companies 
currently have 206 net metering customers with capacities ranging from 0.35 kW to 30 
kW. In 2013, those customers generated 225 MWh in excess of their individual energy 
consumption. 

In addition to the net metering rider which limit customers to 30 kW of generating 
capacity, the Companies also provide riders for customers with generating capacities 
greater than 30 kW. These riders allow for cogeneration customers with qualifying 
facilities to sell all or part of their excess power to the Companies. Successful 
cogeneration facilities are very site-specific and require an industrial host operating with 
the appropriate economic factors to make the arrangement cost-effective. Currently, 
there is one customer on this rate with 50 kW of hydro generation. In 2013, this 
customer generated zero MWh in excess of its individual energy consumption. 

Given the very small impact of net metering customers relative to the size of the 
Companies' generation needs and the lack of cogeneration customers on the 
Companies' system, these options have not been explicitly included as resources in the 
resource plan. While these types of generation sources can be somewhat reliable for 
producing energy, they offer an uncertain contribution to meet peak demand. 

No respondents to the 2012 RFP proposed a cogeneration project. In 
developing the optimal resource plan, a number of small technologies that could be 
utilized as distributed generation were considered as supply-side options. . . . These 
technologies can be easily scalable and therefore would be suitable for distributed 
generation and combined heat and power applications. 

The Companies found that after evaluating the wind and solar photovoltaic 
options passing the supply-side screening analysis, the overall costs of renewable 
generation remain higher than fossil generation technologies. The Companies advise 
that with tax incentives and RECs, "both solar PV and wind technologies might be cost 
competitive at some point."184 

• Staff recommends that LG&EIKU provide a complete discussion of 
compliance actions and plans relating to current and pending environmental regulations 
within the next resource plan. 

184 IRP, Volume Ill at 3, 4, and 5. 
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The Companies' future expansion plan is highly dependent on whether there are 
regulations of GHG emissions on existing generating units. GHG regulation could have 
a significant impact on the Companies' optimal expansion plan by making low-carbon 
generation more competitive and potentially resulting in the economic retirement of 
existing units, which would accelerate the need for additional generating resources.185 

There have been significant changes in environmental regulations in the last few 
years requiring compliance planning and actions on the part of the companies. A 
summary list of these regulations include: the Clean Water Act- 316(b)- regulating 
cooling water intake structures, the Clean Water Act effluent limitation guidelines, the 
Clean Air Interstate Rule/Cross-State Air Pollution Rule, the Hazardous Air Pollutant 
Regulation, the National Ambient Air Quality Standards where S02, NOx, Ozone, 
PMIPM2.s. and C02 emissions are regulated, and the Coal Combustion Residuals 
regulation. All of these environmental regulations and their recent changes are 
summarized, and their planning, operational effects, and uncertainties are discussed in 
detail by the companies in the application.186 

• In the next IRP, LG&E/KU should consider the comments of the 
Environmental Groups and explain how those comments were considered in the 
determination of an appropriate reserve margin for the next IRP. 

The reliable supply of electricity is vital to Kentucky's 
economy and public safety. As electricity has become a 
more integral part of daily routines, customers have grown to 
expect it to be available at all times and in all weather 
conditions. Louisville Gas and Electric Company ... and 
Kentucky Utilities Company ... carry generating reserves in 
excess of their expected peak demand in an effort to meet 
the needs of their customers and the communities they 
serve. However, customers also demand that energy is 
affordable, thus the Companies must balance the costs of 
generating ca~acity with the reliability benefits provided by 
that capacity. 1 7 

In the Companies' 2014 Reserve Margin Study, the Environmental Group 
comments of 2011 are noted and considered. 

1
M IRP, Volume I, Section 5.(6) at 44. 

188 
/d., Environmental Regulations- Section 6 at 39--47; Section 8.(5)(b) at 52--66; and Section 

8.(5)(f) at 73--91. 

187 IRP, Volume Ill, 2014 Reserve Margin Study, Executive Summary at 2. 
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• LG&EIKU should provide .timely updates to the Commission related to the 
consideration of alternatives to the production that would have been gained by the 
acquisition of the Bluegrass Generation units. 

On June 18, 2012, the Companies sent a letter to the 
Executive Director of the Commission, advising of the 
Companies' intent to terminate the purchase agreement with 
Bluegrass Generation. In addition, an Informal Conference 
was held on June 27, 2012 to discuss this topic. 188 

The Companies further mitigated the power loss from the Bluegrass Generating 
Units by entering a short-term tolling agreement to acquire 165 MW of firm generation 
from Unit 3 from May 2015 through April 2019.189 

DISCUSSION OF REASONABLENESS 

The Companies state that this trienniaiiRP includes five basic components:190 

1) A plan summary; 
2) A statement of significant changes from the most recently filed IRP; 
3) A 15-year load forecast; 
4) A resource assessment and acquisition plan for the fifteen years covered 

by the IRP; and 
5) A collection of basic financial information. 

Based on the Companies' Application, responses and other evidence in the case 
record, the Staff finds and accepts that this IRP complies with the requirements in 807 
KAR 5:058. It is believed the information and responses adequately address the 
previous recommendations and comments presented. Therefore, Staff is generally 
satisfied with LG&EIKU's plan and the responses contained therein. 

RECOMMENDATIONS 

In the last IRP, Staff recommended that LG&EIKU provide and discuss relevant 
information regarding various aspects of its system and how governmental agencies, 
customers, and non-company actions affect its system. Given the continued and 
accelerated changes in environmental and other policies and interests, the 
consideration of each of the following areas of concern must be discussed in future 
resource plans. 

188 /d., at 7. 

189 See Case No. 2014-00321, Louisville Gas and Electric Company and Kentucky Utilities 
Company (Ky. PSC Nov. 24, 2014), Order. 

190 Companies' Joint Reply at 2. 
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LG&E/KU should continue to discuss the existence, and promotion of any 
cogeneration within their service territories and any consideration given to it. 

LG&EIKU should continue to provide a discussion of any distributed generation 
and the impact of such generation on its system. · 

LG&E/KU should continue to list and describe the net metering equipment and 
system types installed in its service territory and the impact of the system. 

LG&EIKU should continue to provide a complete discussion of compliance 
actions and plans relating to current and pending environmental regulations in their 
future resource planning. 

LG&EJKU should continue their consideration of the comments of any intervenor 
groups and detail how those comments were considered in its system planning and 
preparation of the next IRP. 

The Environmental Protection Agency issued a proposed rule to regulate carbon 
dioxide emissions from electric generating units under Section 111 (d) of the Clean Air 
Act. It is anticipated that the Brown Solar Facility will help Kentucky meet its 
requirements under the proposed rule. LG&EJKU is to provide a complete discussion of 
activities and developments related to the Brown Solar Facility and its impact. 

The Companies' 2014 Reserve Margin Study indicates that a 16 percent reserve 
margin will be inadequate under expected future generation and transmission capacity 
conditions, and physical reliability guidelines. In the next IRP LG&EJKU should provide 
a current and appropriate reserve margin study, along with sufficient study and analysis 
of expected and changing future uncertainties of adequately and reliably meeting 
customers' needs. 
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SECTION 5 

INTEGRATION AND PLAN OPTIMIZATION 

The final step in the IRP process is to integrate supply-side and demand-side 
options to achieve the optimal resource plan. This section will discuss the integration 
process and the resulting LG&EIKU plan. 

THE INTEGRATION PROCESS 

As in the 2011 IRP, the Companies utilized the Strategist computer model to 
develop optimal resource plan analyses in the 2014 IRP. Strategist uses the 
Companies' peak and energy load forecasts and load shapes for multiple years to 
create typical monthly load shapes for production costing purposes. System dispatch 
and operation are simulated using a load duration curve production costing technique. 
Production costs include fuel, incremental O&M, purchase power, and emission costs, 
and are calculated based on inputs including generation unit and purchase power 
characteristics, fuel costs, and unit- or fuel-specific emissions information. All 
combinations of potential options are evaluated to produce a list of resource plans, 
subject to user specified constraints, that satisfy the Companies' minimum reserve 
criterion of 16 percent (above peak load after adjusting for DSM). The production cost 
analysis is combined with an analysis of new construction expenditures to suggest an 
optimal resource plan and sub-optimal resource plans based on minimizing utility cost. 

The Strategist software program can be used to evaluate a single pre-specified 
plan or it can be used to optimize a set of resource alternatives under a pre-determined 
set of constraints and assumptions. Due to potential carbon constraints in the 
foreseeable future, the Companies are of the opinion that its system may benefit from 
an additional low or zero COz-emitting resource before it is necessary to add capacity to 
maintain the minimum reserve margin. As a result, Strategist program was utilized to 
evaluate 2x1 NGCC and wind units in the Mid C02 price scenarios before the capacity 
was needed to maintain the target reserve margin. 

SENSITIVITY ANALYSES 

Within the development of the optimal expansion plans, the Companies, as 
previously stated, considered native load (demand and energy), natural gas prices, and 
GHG regulations as the most important uncertainties to consider in evaluating long-term 
generation resources. The Companies developed expansion plans over multiple load, 
gas price and a two-phase COz scenario as discussed earlier in this report. 

Capacity factors for existing coal units were averaged over the three gas price 
scenarios in each load-C02 price scenario. In this analysis, if an existing coal unit's 
capacity factor was consistently less than 10 percent in a given load-C02 price scenario, 
the unit was assumed to be retired in the year when its capacity factor consistently 
dropped below 10 percent. 
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In the optimal expansion plans for the Zero C02 price scenarios, in each of the 
Low load scenarios, the Companies have no need for additional capacity in the planning 
period. In the Base load scenarios, the Companies have a long-term need for capacity 
in 2020. With Low gas prices, 2x1 NGCC capacity (737 MW) is added in 2020, but with 
Mid and High gas prices, simple-cycle combustion turbine ("SCCT") capacity (3 units, 
602 MW(CTx3)) is added. With Mid and High gas prices, (and no C02 price), the 
Companies' energy needs are met primarily with existing coal units and Cane Run 7; 
SCCT units (1 Unit, 201 MW) are added to meet the Companies' need for capacity. 
With Low gas prices, the production cost savings associated with NGCC capacity more 
than offset the NGCC unit's higher capital costs. In each of the High load scenarios, a 
2x1 NGCC unit is added in 2019 and in 2027, a 2x1 NGCC is added in a Low gas 
scenario whereas a CTx3 is added in a the Mid and High gas scenarios to meet the 
need for capacity and energy. 

In the optimal expansion plans for the Mid C02 price scenarios, as in the original 
IRP filing, the Brown Units 1 and 2 are assumed to be retired in 2020. In the Low load 
scenarios, the retirement of Brown Units 1 and 2 results in a long-term need for capacity 
beginning in 2025 which will be met with a 2x1 NGCC unit. With Low and Mid gas 
prices, a 2x1 NGCC unit is warranted in 2022 due to the benefits from low C02-emitting 
generation under Mid C02 prices; the production cost savings associated with the low 
C02-emitting generation more than offset the increased cost of building new generation 
sooner. Under a High gas scenario, capacity additions occur only as needed to meet 
reserve margin since the impact of High gas prices more than offsets the benefits of low 
C02-emitting generation under Mid C02 prices. In the Base load scenarios, the 
Companies have a long-term need for capacity and energy beginning in 2020 which will 
be met by a 1 x1 NGCC unit (368 MW) in the Low gas scenario and a 2x1 NGCC unit in 
the Mid and High gas scenarios. Due to the different size of these units, the next need 
for capacity occurs in 2021 in the Low gas scenario and 2027 in the Mid and High gas 
scenarios. With Mid gas prices, a 2x1 NGCC unit is warranted in 2024 prior to the next 
need for capacity because of the benefits from low C02-emitting generation under Mid 
C02 prices. Also in the High gas scenario, 100 MW (2 Units) of wind capacity is added 
in 2027 and a 2x1 NGCC unit added in 2028. 

In the optimal expansion plans for the C02 mass emission cap scenarios, Brown 
Units 1 and 2 are assumed to be retired in 2020. As in the Mid C02 price scenarios, 
NGCC is commissioned prior to the need for capacity in some of the Low and Mid gas 
scenarios because of the benefits of low C02-emitting generation more than offset the 
increased cost of building new generation sooner. In the Base load, Low gas scenario a 
2x1 NGCC unit is added in 2019 and 2027. In the Base load, Mid gas scenario a 2x1 
NCGG unit is added in 2020 and 2027. In the Base load, High gas scenario, a 2x1 
NGCC is added in 2020 followed by significant renewable additions in the latter 
planning years including 50 MW of wind in both 2025 and 2026, 150 MW of wind in 
2027, and 250 MW of wind and 50 MW of solar in 2028. 
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OVERALL PLAN INTEGRATION 

In the Base load scenarios, considering the actual and pending changes to the 
Companies' generation portfolio, along with more than 400 MW of demand reduction 
from DSM/EE programs by 2018 and 131 MW of curtailable load from curtailable 
service rider customers, the Companies will have a long-term need for capacity 
beginning in 2020. In seven of nine Base load scenarios, this need is met by NGCC 
capacity because it is a low C02-emitting, cost-effective alternative for meeting its 
customers' long-term energy and capacity needs in a potentially carbon-constrained 
environment. 

DISCUSSION OF REASONABLENESS 

The Companies have endeavored to improve their integration process 
considering an increasing number of issues, particularly those that are being driven by 
environmental compliance rules. In addressing these issues in a reasonable, cost­
effective manner, LG&EIKU have: 

• Analyzed and determined which units are to be retired in each of the 
optimal expansion planning scenarios; 

• Evaluated and chosen environmental controls to be installed at other 
units; 

• Considered the new supply-side resources needed to meet future 
requirements considering a potentially carbon-constrained environment; and 

• Expanded demand-side programs to minimize supply-side additions. 

Staff is generally satisfied with LG&EIKU's analysis of the many uncertainties it 
will be facing over the planning period. The improvements to its load forecasting 
processes are vital to improving the planning necessary to meet customers load 
requirements and service expectations in the most cost-effective manner in both the 
short- and long-term planning horizon. The scope and depth of their reserve margin 
analysis, as well as the supply-side and demand-side screening analysis, were 
comprehensive and well developed. 

Staff concludes that the overall integration and optimization approach used by 
KUILG&E is thorough, well-documented, and reasonable in all respects. It has no 
additional recommendations for the Companies' next IRP beyond those contained in 
Sections 2, 3, and 4 of this report. 
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