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1.0   Executive Summary  

This Integrated Resource Plan (IRP) is being submitted to Western Area Power Administration 

(WAPA) to meet the contractual requirements of the Lincoln Cooperative members.  It has had 

multiple levels of public input, meets the WAPA requirements, and lays out a plan to enhance 

service to the Cooperative member’s customers in Lincoln, Nebraska. 

 

1.1   Lincoln Cooperative IRP and Sustainable Energy Program (SEP) 
The Lincoln Cooperative consists of Lincoln Electric System (LES), the University of Nebraska – 

Lincoln (UNL), and other State Agencies (the Lincoln Regional Center, the Nebraska State 

Office Building (NSOB), and the Nebraska State Penitentiary (NSP)) in Lincoln.  These are the 

public entities receiving power under contract from WAPA. 

 

The IRP is developed to identify the most economical Supply Side and Demand Side 

Management (DSM) options, for the period from 2008-2017.  To get a longer term perspective 

the study analysis included 2008-2025. 

 

In addition to the normal IRP, LES is attempting to establish a Sustainable Energy Program 

(SEP).  This program would be stakeholder (customers, LES Administrative Board, and Lincoln 

City Council) driven.  The intent of SEP is to specifically fund all, or in part, the renewable or 

conservation options determined to be desirable by the Lincoln area stakeholders. By 

structuring the program as a customer supported effort, options can be pursued which may not 

meet the standard IRP economic test. 

 

Both IRP & SEP options are incorporated in this report. 

 

1.2   IRP and SEP Scope 
The IRP includes a review of 45 DSM options and 15 Supply Side options.  A screening 

analysis was conducted to identify 26 DSM options and 7 supply side cases for more detailed 

evaluation. 

 

Each option evaluated in detail is evaluated as a separate case.  That case is then compared 

back to the base case to determine if that option provides an incremental benefit. 

  

1 



List of Figures 
Figure 2-1 LES Generating Capacity and Peak Load Responsibility 

Figure 3-1 Lincoln Energy – Actual and Forecasted by Year of Forecast 

Figure 3-2 Lincoln Demand – Actual and Forecasted by Year of Forecast 

Figure 3-3 IRP Modeling 

Figure 4-1 Net Benefit/Cost 

Figure 4-2 SEP Survey Ranking 

 

 

List of Tables 
Table 1-1 Action Plan 

Table 3-1 Fuel Cost ($/MMBtu) 

Table 3-2 Emission Cost ($/ton) 

Table 3-3 Demand Side Management Option List 

Table 3-4 Supply Side Options 

Table 3-5 Plug-in Electric Hybrid – Sample DSM Data 

Table 3-6 Benefit Analysis – (Base CO2 Assumption) 

Table 3-7 Net Benefit to Cost 

Table 5-1 Action Plan 

 

 

List of Appendices 
Appendix A LES Public Actions 

Appendix B Option Description 

Appendix C Benefit Calculations 

Appendix D CO2 Cost Calculation 

 

 



Acronyms and abbreviations as used in this report: 

 

AC  Air Conditioner 

ADM  Archer Daniel Midlands 

Avg  Average 

BEPC  Basin Electric Power Cooperative 

Btu  British Thermal Units 

B/C  Net Benefit to Cost Ratio 

CC  Combined Cycle 

CFL  Compact Fluorescent Lights 

CO2  Carbon Dioxide 

CRT  Cathode Ray Tube- Computer Monitor 

CT  Combustion Turbine 

DOE  US Department of Energy 

DSM  Demand Side Management 

Eff  Efficiency 

EGEAS Electric Generation Expansion Analysis System – EPRI expansion and 

production model 

EMS Energy management System 

EPA  US Environmental Protection Agency 

EPAct  1992 Energy Policy Act 

EPAMP Western Area Power Administration’s Energy Planning and Management 

Program 

EPRI  Electric Power Research Institute 

GCHP  Ground Coupled Heat Pump 

GS  General Service Class 

GSD/LLP General Service with Demand Billing/Large Light and Power Classes 

gWh  Gigawatt hours = 1,000 Megawatt Hours and 1,000,000 Kilowatt Hours 

Hg  Mercury 

HP  Heat Pump 

HPSV  High Pressure Sodium Vapor – Parking Lot Light 

HVAC  Heating Ventilation and Air Conditioning 

IGCC  Integrated Gas Combined Cycle Unit 

IRP  Integrated Resource Plan 

 



kV  Kilovolts or 1000 volts 

kW  Kilowatt Measure or Capacity used on a Peak Hour Basis 

kWh  Kilowatt Hours of Energy Use 

lb.  Pound 

LC  Load Control 

LCD  Liquid Crystal Display- Computer Monitor 

LEB  Lincoln Electric Building 

LES  Lincoln Electric System 

LED  Light Emitting Diode lighting 

LFG  Landfill Gas 

LPS  Lincoln Public Schools 

LRC  Lincoln Regional Center 

LRS  Laramie River Station 

MEC  MidAmerican Energy Company 

MAPP  MidContinent Area Power Pool 

MBPP  Missouri Basin Power Project 

MMBtu  Millions of BTU’s 

MV  Mercury Vapor – Parking Lot Lights 

MW  Megawatts = 1000 kW 

MWh  Megawatt Hours = 1000 Kilowatt Hours 

NG  Natural Gas 

NOx  Nitrous Oxides 

NPA  Nebraska Power Association 

NPPD  Nebraska Public Power District 

NPRB  Nebraska Power Review Board 

NSOB  Nebraska State Office Building 

NSP  Nebraska State Penitentiary 

NUCorp Interlocal between LES and UNL to provide energy services for UNL 

OPPD  Omaha Public Power District 

PHEV  Plug-in Hybrid Electric Vehicle 

PPA  Power Purchase Agreement 

PPP  LES Power Purchase Program 

PURPA Public Utility Regulatory Policy Act 

PV  Present Value 

 



PV  Photo Voltaic 

PVC  Pulverized Coal 

PVRR  Present Value Revenue Requirement 

PW  City of Lincoln Public Works Department 

R2  Coefficient of Determination 

RCS  Residential Conservation Service – a class of customer audit 

Res  Residential Class 

RFP  Request for Proposal 

RPS  Renewable Portfolio Standard 

SCR  Selective Catalytic Reduction 

SEP  Sustainable Energy Program 

SO2  Sulfur Dioxide 

SVGS  Salt Valley Generating Station 

T&D  Transmission and Distribution 

TF  Task Force 

TOU  Time of Use - Rates 

UNL  University of Nebraska at Lincoln 

WAPA  Western Area Power Administration 

WS3  Walter Scott Unit 3 

WS4  Walter Scott Unit 4 

ZEH  Zero Energy Home 

 



Detailed cost and performance characteristics were prepared for the 26 DSM options.  The 

customer’s load shape change was determined on an hourly basis for a full year.  The hourly 

LES load projections were adjusted by this load change.  The revised loads were used as inputs 

into a production model cost run.  The production model cost run determined the resulting 

power costs, after the DSM driven load change, and then a financial model was run to 

determine the revenue requirements for the DSM case.  This process was completed for the 

years 2008-2025 to determine Present Value Revenue Requirement (PVRR) estimates for the 

LES electric system.  The difference between the option’s PVRR and the PVRR for the base 

case was the total electric system cost or benefit.  In some cases this benefit accrues to the 

customer doing the DSM as well as non-participants.  Other times the DSM customer benefits 

and the non-participants don’t and some cases provided a net cost to all parties. 

 

In addition to the electric system cost changes, calculated from the above process, CO2 

emissions were also tabulated for additional analysis.  The production model was run with the 

base assumptions for CO2 cost.  By separately tabulating the CO2 emissions impacts for each 

case, the CO2 pricing can be easily changed for sensitivity analysis.  A zero CO2 cost case and 

a high cost CO2 case were evaluated in addition to the base case assumption.   

 

In addition to the electric system benefit/costs, there are other impacts accruing to the customer 

implementing the DSM option.  These can include equipment cost differences between the DSM 

option and the Base option (what would have been done instead of the DSM option).  There 

may be operating cost changes (other than electric system changes calculated in the above 

process).  There may be customer fuel switching such as from natural gas, oil or gasoline. Fuel 

switching changes will result in corresponding customer emission changes.  All of these 

customer impacts are calculated for the Base option, and the DSM option. The difference 

between the DSM case and the Base case is calculated and added to the electric system 

difference for a total DSM option impact.  This total incremental cost difference is then allocated 

to the DSM customers and nonparticipating customers (the remaining LES customers).  The 

final step is to take the total benefit and divide that by the total equipment cost of the DSM 

option, creating a net benefit to cost ratio. 

 

Supply Side Options were handled in a similar manner also resulting in a net benefit to cost ratio 

compared to the base case. 
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Finally all the options evaluated in detail were ranked by the highest to the lowest net benefit to 

cost. 

 

For the 2008 Sustainable Energy Program, ten options were identified and the customers were 

surveyed to rank these as to their preference.  This ranking was utilized to determine which 

options were favored to be developed under any SEP allocated funding. 

 

In December a public meeting discussing IRP options and introducing the SEP was held.  

Comments from that meeting and those accumulated for approximately one month following the 

meeting on the SEP were utilized to both modify the IRP options and rank the SEP options. 

 

A public meeting in March was then held to discuss the IRP results with the public.  Finally, LES 

Administrative Board approval of the IRP occurred in late March. 

 

1.3   Summary Results 
The Options with a positive net benefit to cost ratio (all costs are covered and there is still a 

benefit) in order from highest to lowest were: 

 Compact Fluorescent lights 

 Exit light replacement 

 *Energy Star Home 

 *Maintenance of Commercial HVAC equipment 

 Power purchase program 

 *Landfill gas generation 

*Weatherization 

*Commercial Light Efficiency 

 *Ground Coupled Heat Pump (GCHP) (Commercial) 

 *Plug-in Hybrid compared to conventional vehicle 

 *Plug-in Hybrid compared to standard hybrid  

 Commercial Energy Star Program 

 

All but the Commercial Energy Star Program were beneficial under all CO2 cost ($/ton of CO2) 

assumptions.  That option was beneficial under a high CO2 cost case but had very small 

negative benefits for the other CO2 cost assumptions. The ranking of all options does shift 
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depending on the CO2 cost assumption.  The options with (*) in front of them have benefits for 

both the customer doing the option and those that do not. 

 

The top seven SEP options in the order ranked by LES customers were: 

 Additional wind generation 

 Promotion of energy efficient lighting 

 Energy conservation kits for home owners 

 Incentive program for customer purchase of Energy Star appliances 

 Carbon footprint reduction program 

 Energy efficiency programs for low income 

 Revitalization of home or business audits 

 

1.4   Conclusions and Action Plan 
The focus of this IRP was the period from 2008-2017.  The study identified DSM options that 

provide benefit to Lincoln Cooperative members and/or their individual customers.  Table 1-1 

lays out the action plan for 2008-2012.  It combines the beneficial options from the IRP analysis 

and the SEP options as indicated in the “Driver” column.   

 

In 2008 the focus of the IRP will be in developing programs.  For beneficial IRP options, existing 

programs in each area will be reviewed, modified or new programs created to include these 

options.  For SEP options, that were not beneficial in the IRP analysis, or were not evaluated, 

implementation of programs will depend on the ranking of the option and the funding that is 

available. 
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2.0   Introduction and the Lincoln IRP Cooperative 
Lincoln Electric System (LES), the University of Nebraska – Lincoln (UNL), and other Nebraska 

State Agencies in Lincoln are all customers of Western Area Power Administration (WAPA) and 

are combined in this Lincoln Cooperative IRP.   

 

2.1   IRP Requirement and Sustainable Energy Program Development 
The requirement to submit an Integrated Resource Plan (IRP), in compliance with Western Area 

Power Administration’s (WAPA) Energy Planning and Management Program (EPAMP) was 

established in Section 114 of the Energy Policy Act of 1992, Public Law 102-486 and published 

in the Code of Federal Regulations at 10 CFR part 905. 

 

Integrated Resource Planning (IRP) is a planning process that evaluates a full range of 

alternatives, including new generating capacity, power purchases, energy conservation and 

efficiency, cogeneration, district heating and cooling applications, load management and 

renewable energy resources.  LES has used integrated resource planning since the 1980’s.  

 

The goal of the IRP is to provide the most economic set of resources, both demand side 

management (DSM) and supply side options to reliably meet the customer needs.   

 

In addition to the normal IRP process LES has initiated a Sustainable Energy Program (SEP) 

process.  This is an effort to increase LES utilization of renewable energy resources and 

promote increased energy conservation and efficiency, over and above what may be identified 

as economical in the IRP.   LES initially budgeted an amount equivalent to about one-half of one 

percent of its revenue to be specifically used for the SEP, nearly 1 million dollars.  Ten projects 

were identified as possible options to be ranked by customers and the LES Board as 

stakeholders in Lincoln Electric System.  The full rate increase required to support the SEP was 

not approved by the Lincoln City Council, at their 2/11/08 meeting so adjustments will have to 

be made to the original $1 million estimate. 
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2.2   Lincoln Cooperative  
The Lincoln Cooperative is made up of LES, UNL and other Nebraska State Agencies in 

Lincoln.   A description of each of these entities and changes that have occurred since the 

previous IRP are discussed in Sections 2.2.1, 2.2.2 and 2.2.3.   

 

2.2.1    Lincoln Electric System (LES) 
Background  

In 1971 the Administrative Board of LES was created to handle administrative activities for the 

electric system in the Lincoln area.  Since then LES has: determined Lincoln’s needs based on 

forecasts that LES has prepared, planned for future resources, negotiated contracts and 

developed resources to meet the energy needs of its Lincoln area customers including the 

supplemental needs for the other IRP Cooperative members.   

 

The LES service territory, as approved by the Nebraska Power Review Board (NPRB), covers 

approximately 199 square miles within Lancaster County, Nebraska. 

 

About four percent of LES customers are located outside the Lincoln City limits including several 

small communities around Lincoln.  Lincoln is the sole supplemental electric supplier for the 

other Cooperative members.  Pertinent LES demographic data is shown in the following table.   

 

 

Lincoln Electric System Summary 
 

Number of Customers 126,043 
Transmission Circuit Miles 236 miles  
Primary Distribution Lines 1,805 miles  
Peak Demand August 13, 2007 765 megawatts 
Retail Sales 2007 3,179.7 gigawatt hours 
Total Revenue in 2007 $221,386,209 
Utility Plant in Service $1,101,918,027 
Average Retail Rate1 Less than 74 per kilowatt hour 
  
Service Area Growth Over the Next Year Average Annual 
Number of Customers 1,997 per year 
Peak Demand 13 megawatts per year 
System Energy  67 gigawatt hours per year 

 

                                                 
1 Includes a 5.5% surcharge for March through October of 2007 for storm related damage costs. 
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LES continues to be in the lower ten percent of the retail rates within the United States.  The low 

retail rates are largely attributable to the low cost of power supply resources.  These resources 

include a mix of hydro, coal, gas and oil; a mix of ownership and purchases; a diverse mix of 

marketers for wholesale sales and a diverse mix of fuel suppliers.   This economical resource 

mix should be maintained or enhanced in the future to maintain the LES economic position and 

low retail rates.   

 

LES is governed by an Administrative Board of nine members appointed by the Mayor and 

approved by the Lincoln City Council.  The Lincoln City Council maintains authority to approve 

rate increases, budgets and the issuance of bonds.  LES Administrative Board is assigned the 

balance of administrative responsibilities.   

 

As a public body all LES Board meetings and City Council meetings are open to the public and 

the press if they choose to attend.  Appendix A contains a list of public Administrative Board 

activities for 2003 through 2007.  This covers the period between the last full Integrated 

Resource Plan and the current plan.   

 

LES Updates from 2002 
 
Supply Side Programs  
Salt Valley Generating Station (SVGS) 

LES has completed the installation of the SVGS which includes three aero-derivative 

combustion turbines each slightly less than 50 megawatts in size.  The SVGS also includes a 

steam unit which is used in combination with two of the combustion turbines to create a 

combined cycle unit.  The SVGS was completed in 2004.  The aero-derivative units are very 

efficient when operating in the simple cycle mode.  When operating in combined cycle mode 

with two combustion turbines providing heat for one steam unit the efficiency is even greater.  

There is also a small 1.6 MW diesel generator that can be used as a black start unit. 

 

Laramie River Station (LRS) Upgrades

LES is a joint owner of the Laramie River Station (LRS).  LRS is a coal-fired unit in eastern 

Wyoming.  The LRS operator, Basin Electric Power Cooperative, is proceeding with steam 

turbine component replacements for each of the three units to increase the efficiency of the 

plant.  LRS Unit 1, the unit LES receives its portion of the plant’s power from, will have its 
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turbine replaced in 2009.  The upgrade will allow the plant to produce an additional 8 – 10 MW 

while burning 10 – 20 tons per hour less coal. 

 

Walter Scott Energy Center Unit 4 (WS4) 

In June of 2007, the Walter Scott Energy Center Unit 4 (WS4) went into commercial operation.  

This is a nominal 800 megawatt coal fired unit installed at the existing Council Bluffs generating 

station, now called Walter Scott Energy Center.  LES owns 12.66% of the plant and receives 

about 100 megawatts of generating capacity.  This is a supercritical coal fired unit that has 

much greater efficiency than a conventional pulverized coal unit.  This unit is also one of the 

cleanest coal fired units in the nation with environmental equipment that includes SO2 

scrubbers, over fire air, low NOx burners, Selective Catalytic Reduction (SCR), activated carbon 

for mercury control, and particulate bag houses.   

 

Demand Side Management Updates   
Ground Coupled Heat Pump Systems 

Ground coupled heat pump systems are becoming the standard heating and cooling system 

design for Lincoln’s Public School (LPS) System.  This came about from initial work with LES 

providing design input, engineering support and performance risk management support.  The 

project culminated with the completion of analysis for conventional and ground coupled heat 

pump schools constructed in the same time frame.  The initial schools with the ground coupled 

heat pumps have demonstrated considerable operating experience now and LPS has been very 

satisfied with the technology.  The schools have proven to be comfortable and very energy 

efficient.  All new schools in the Lincoln area are being built with these systems and most 

existing schools are being retrofitted, or are scheduled to be retrofitted, with ground coupled 

systems.   

 

Net Metering  

In 2007 LES initiated a trial period for net metering.  LES will allow, on a trial basis, net metering 

for our customers in order to help facilitate renewable applications.  This is being conducted as 

a test to ensure that there are no major economical detriments to the other customers and to 

determine customer interest in the program.   
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Heat Pump Incentives 

LES has discontinued paying customers incentives for the installation of air source heat pumps.  

LES has determined that the technology is mature, the customers and vendors have verified the 

heat pump advantages and the market in Lincoln is well established.  These incentives were 

started in the 1980’s and continued until 2004. 

 

DEC 

In 1989 LES, the City of Lincoln and Lancaster County formed the District Energy Corporation 

(DEC) under the State of Nebraska’s Interlocal Corporation Act.  This Act allows governmental 

entities to form non-profit corporations for the benefit of the citizens they serve.  The primary 

mission of the DEC is to provide low-cost, reliable and efficient thermal energy services.  With 

over 17 years of operating experience, the DEC is an excellent example of both partnership and 

efficiency in government, providing innovative, efficient and low-cost utility services to the City of 

Lincoln, Lancaster County and the State of Nebraska.   Expansions in the DEC continues as 

new applications are determined. 

 

2.2.2 University of Nebraska – Lincoln (UNL) 
Background 
The University of Nebraska - Lincoln (UNL) is a land grant college founded in 1869.  UNL first 

purchased power from the Federal Government in 1966.  The remainder of the power 

necessary to meet the electrical load is provided by LES as the supplemental power provider.  

UNL and its student population have grown over the years as has its electrical consumption.  

The current total electrical demand and energy consumption is about 37.6 megawatts and 188.9 

gigawatt hours per year.  This usage includes service to the State Capitol, the Fair Grounds as 

well as UNL’s City and East Campuses. 

 

In 2001 an interlocal organization was formed between LES and the University of Nebraska for 

the purpose of optimizing energy services to UNL and providing capital for energy efficiency 

projects.  The establishment of the Nebraska Utility Corporation (NUCorp) has been approved 

by the LES Board and the UNL Board of Regents.  NUCorp and LES continue to evaluate and 

implement facility upgrades, system optimization and energy conservation projects. 
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UNL Updates from 2002 
UNL has actively engaged in the conservation of energy.  Starting two years ago certain 

campus building air handling units, which serve as both air conditioning units and heaters, were 

shut down during non-business hours and were inspected to ensure they ran efficiently.  Other 

projects include lighting upgrades, other air handling unit work, cooling tower upgrades along 

with auxiliary switchgear replacement.  The calculated energy savings in 2006 for these projects 

totaled 18,015 MWh and a .562 MW peak load reduction. 

 

2.2.3 Other Nebraska State Agencies: the Lincoln Regional Center, the Nebraska State 
Penitentiary, and the State Office Building. 
These agencies receive WAPA power under a single contract titled “Contract for Electric 

Service to Nebraska State Penitentiary load”.  Total requirements are about 5 megawatts in 

capacity and 25.8 gigawatt hours per year. The primary electrical needs are met by the WAPA 

contract and supplemental power supplied by LES.  These agencies also maintain slightly over 

three megawatts of stand-by generation for emergencies. 

 

Other Nebraska State Agency Updates from 2002 
The following is a list of State Agency projects undertaken in the last five years.  It should be 

noted that a majority of the projects were deferred repair work and were not specifically defined 

as energy conservation projects.  Nonetheless, energy savings as well as operations could be 

improved as a result of these projects. 

 

Nebraska State Office Building: 

Disconnected chillers, connected to UNL’s chilled water system 

Replacing magnetic ballasts in fluorescent lights with electronic ballasts 

Lighting load management (electronic and manual) 

HVAC load management (Preheat/cool and ramped starts) 

 

Lincoln Regional Center: 

Administration Building:  Replaced chillers with more efficient units 

Grounds/Campus:  Installed more efficient outdoor lighting 

Grounds/Campus: Installed monitoring and control equipment for LRC campus to 

monitor and control power factor continuously. 

R Building:  Currently replacing old fluorescent lights with new, more efficient lights. 
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State Penitentiary: 

Central Utility Plant - Chiller Replacement:  This project provided for the replacement of 

a 350 ton chiller with a new 900 ton unit to allow for redundant chilled water capacity for 

the facility.  As such, this chiller replacement project did not reduce energy consumption. 

Ancillary Building - Window Replacement:  Replacement of approximately 40 windows. 

 

2.3 LES Integrated Resource Plan and Sustainable Energy Program Process 
 

2.3.1 IRP Process  
Figure 2.1 is the load and capability for the Lincoln Electric System given the 2007 forecast and 

the currently committed resources.  The two lines in Figure 2-1 represent a peak load 

responsibility (which is the base forecast plus reserve responsibility) and a high weather 

responsibility.  These lines cross the existing resources at a time where LES would be deficit in 

capacity.  It can be seen under the high weather responsibility forecast that LES would need 

resources by 2013 and using the Peak Load Responsibility line, LES does not need additional 

resources until 2017.  LES’ goal is to maintain a set of resources that generally fall between the 

two projected load lines.  For the purposes of the IRP, LES has utilized the base peak load 

responsibility line showing the deficit in 2017.  Thus a supply side resource, or a reduction in 

load, is not required until 2017 to maintain our regional responsibility. 

 

A base case was prepared using a generation expansion model that expanded resources with a 

deficit year starting in 2017.  This optimal expansion plan was generally used for all cases; 

however, there were exceptions for some supply side options.  Comparison cases for supply 

side and demand side options were then developed that are compared to the base plan to 

demonstrate the benefit to the customers and LES.  These beneficial options are options that 

would need to be further investigated and programs investigated to obtain the benefits 

identified.   

 

A list of supply side and demand side options were prepared and two public meetings were 

scheduled for December 11, 2007 and December 13, 2007 at Lincoln Public high schools.  The 

December 11th meeting was cancelled due to weather.  The December 13th meeting occurred 

on schedule.  Based on comments at the meeting, options for inclusion in the IRP were 

modified.   
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These initial options were taken through a screening process where a preliminary evaluation of 

the options was conducted and some options were deleted from the detailed evaluation.  The 

remaining options were evaluated by detailed analysis comparing the benefits back to the base 

case.  The benefits were compared based on total benefit to cost ratio and as to customer 

benefit and/or LES benefit.  The options were then ranked based on net benefit to cost ratio. 

Each of the options having a positive net benefit to cost ratio will be evaluated for potential 

programs.   

 

A final public meeting was held on March 4, 2008 to review the outcome of the Integrated 

Resource Plan.  

 

2.3.2 SEP Process 
LES staff and the LES Administrative Board held several meetings discussing the development 

of a Sustainable Energy Program (SEP).  This program would encourage and potentially fund 

renewable and conservation applications within Lincoln Electric System. The funding was 

proposed as part of the 2008 rate increase.  The SEP funding was to be specifically set aside 

for this application.  The selection of the options to be funded would be determined by a 

customer survey, public meetings and completed with feedback from the LES Administrative 

Board.   

 

Ten options were included in the initial list for the Sustainable Energy Program (SEP).  These 

options were presented at the same public hearing as the Integrated Resource Plan on 

December 13th, 2007.  After the public hearing, the ten SEP options were placed on the LES 

website for ranking by customers.  This ranking continued from mid December through January 

10th.  The responses from the public meeting and the rankings were reviewed to provide input 

as to where the SEP funds, made available through the 2008 rate increase, would be allocated.  

The LES requested a 5.5% rate increase at the February 11, 2008, Lincoln City Council meeting 

however only a 5% rate increase was approved.  While the Sustainable Energy Program was 

not specifically eliminated, the rate action does require a reevaluation of funds now available for 

SEP development and for implementation of programming in 2008.  Staff is in the business case 

development phase with plans to implement SEP programming in 2009 and beyond.  
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3.0 Integrated Resource Plan Development 
 

3.1 Forecast 
 

3.1.1 Load Forecast 
The Long-Range Demand and Energy Forecast is the first step in the planning process.  LES 

has been developing long range forecasts internally since the 1970’s and they are usually 

updated annually.  Every year improvements are made to the models and the data is updated.  

This IRP process uses the 2007 forecast. 

 

Figure 3-1 is a plot of the Lincoln Long Range Energy Forecast for 2007 compared to the Long 

Range Energy Forecast from 2006.  Figure 3-2 is a similar plot for the Lincoln Demand 

Forecast.  In both cases the 2007 forecast has dropped considerably from the forecast that was 

prepared in 2006.  The Lincoln energy is expected to grow from a normalized (actual adjusted 

for weather)  3,392.9 gigawatt hours in 2005 to 4,157.6 gigawatt hours in 2015, and 4,869.6 

gigawatt hours in 2025.  The compound annual growth rates for these periods are 2.1 percent 

and 1.6 percent respectively.  This compares to the compound annual growth rates of 2.5 

percent and 2 percent for the 2006 forecast.  The maximum Lincoln demand is expected to 

grow from a normalized 750 in 2005 to 894 in 2015 and to 1028 by 2025.  The compound 

annual growth rates for these periods are 1.8 percent and 1.4 percent respectively.  This 

compares with the compound growth rates of 2.1 percent and 1.8 percent for the 2006 forecast. 

 

Some of the improvements that were included in the 2007 forecast over prior forecasts were: 

the average weather use for the Lincoln energy forecast is calculated using 1987 through 2006 

weather instead of 1971 through 2000 weather because recent weather has been warmer and a 

new vendor, Moody’s/Economy.com, is used for economic and demographic data.   

 

The forecast data base has been updated to include actual load and weather data for 2006 and 

current economic data.  The 1976 data was dropped from the history used to estimate the 

current models.   
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The variables that were used in the projection of monthly energy usage include:  

 - adult population age 20 and older 

- effective residential air conditioning saturation based on 1970 usage 

- number of cooling degree days in the month base 55 degrees 

- number of cooling degree days in the month base 65 degrees 

- number of heating degree days base 55 degrees 

- number of heating degree days base 65 degrees 

- the effective residential electrical heating saturation developed from residential end use   

model 

- earned real per capita income in 2000 dollars 

- permanent real price of electricity and  

- Lancaster County unemployment rate 

 

The variables that are utilized in the projection of the demand forecast are: 

- adult population age 20 and older 

- effective residential air conditioning saturation rate based on 1969 usage 

- average temperature for previous 24 hours minus 65 degrees 

- temperature at time of peak minus 75 degrees 

- dew point  

- permanent real price of electricity  

- earned real per capita income in 2000 dollars 

- Lancaster County unemployment rate 

 

Regression analysis is used to develop monthly models using appropriate variables.  Statistics 

are developed for the regression models including but not limited to R2 (Coefficient of 

Determination) and Durbin Watson statistics.  These are used to verify the performance of the 

models and confidence interval of the forecast. 

 

A copy of the “2007 Long-Range Forecast of Energy Sales, Demand and Number of 

Customers” report which further explains the LES forecast process is available on request. 
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3.1.2 Fuel Cost 
The fuel cost projection includes a forecast of natural gas prices and coal prices for existing and 

future units.  These forecasts were prepared in early 2007 and are shown in Table 3-1. 

 

 

 

Table 3-1 

Fuel Costs ($/MMBtu) 
 

 Avg Coal 
Price 

Avg Natural 
Gas Price 

2007 1.03 6.69 
2008 1.03 7.67 
2009 1.04 7.39 
2010 1.09 7.21 
2011 1.15 6.79 
2012 1.23 6.58 
2013 1.31 6.63 
2014 1.33 6.88 
2015 1.38 6.98 
2016 1.42 7.33 
2017 1.42 7.60 
2018 1.47 7.70 
2019 1.39 8.10 
2020 1.43 8.43 
2021 1.49 8.51 
2022 1.53 9.00 
2023 1.57 9.28 
2024 1.63 9.56 
2025 1.69 9.98 

 

 

 

 

 

3.1.3  Emissions Cost 
Emissions cost projections for four different emissions were prepared: SO2, NOx, Mercury (Hg) 

and CO2.  A constant projection was utilized for SO2, NOx and Hg costs.  For CO2 three different 

costs were analyzed, a zero cost of CO2, a base forecast of CO2 costs and a high CO2  cost 

projection.  These projections are shown in Table 3-2.  Since the costs of CO2, or the emission 

targets for CO2, are not yet established, all three cost scenarios were analyzed. 
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3.2 Existing and Committed Resources 
 

3.2.1 Supply Side 
Laramie River Generation Station (LRS) 
LES is one of six participants in the Missouri Basin Power Project.  The generating facility of the 

project is the Laramie River Station (LRS) generating station.  There are three generating units 

having a combined net rated capacity of 1,725 megawatts.  The three units commenced 

commercial operation between July 1980 and November 1982.  LES receives a net capacity of 

179 megawatts from LRS. 

 

Gerald Gentleman Station   

LES purchases energy from NPPD’s coal-fired Gerald Gentleman Station (Gentleman) pursuant 

to a Power Sales Agreement with NPPD.  Gentleman Unit #1 has an accredited net capacity of 

665 megawatts and Unit #2 has a net capability of 700 megawatts.  LES is entitled to 8 percent, 

approximately 109 megawatts, of the power and energy of the two units. 

 

Sheldon Generating Station  

LES has a Participation Power Agreement with NPPD for 30 percent of the coal fired Sheldon 

Station or approximately 68 megawatts.  Sheldon Station is located approximately 20 miles 

south of Lincoln and consists of two units, one rated at 105 megawatts and the other at 120 

megawatts.   

 

Walter Scott 4 Generating Station   

LES is one of 15 joint owners in the Walter Scott Energy Center Unit 4 (WS4).  This is the fourth 

unit at the Council Bluff’s site, now called the Walter Scott site.  WS4 became commercial in 

June of 2007.  LES is the second largest participant with a 12.66% share, approximately 100 

MW, of the project.  The project consists of a nominal 800 megawatt generating unit and 124 

miles of associated high voltage transmission.  Mid-America Energy Corporation (MEC) is the 

operator of the Walter Scott Energy Center.  Through December 31, 2008 LES is selling 50% of 

the capacity back to MEC.  Also beginning in 2008 LES is swapping half of WS4 output for the 

equivalent capacity in Walter Scott Energy Center Unit 3. This arrangement gives LES 

approximately 50 megawatts from WS3 and 50 MW from WS4 for energy scheduling purposes.     

 

21 



Rokeby and J Street Combustion Turbines   

The J Street Combustion Turbine is a 1972, 30 megawatt unit located in downtown Lincoln.  

The Rokeby site located in southwest Lincoln and includes three units: Rokeby #1, a 1974, 74 

megawatt unit; Rokeby #2, a 1997, 88 megawatt unit; and Rokeby #3, a 2001, 100 megawatt 

unit.  All three units utilize a thermal energy ice storage system capable of supplying cooled inlet 

air at 40°F on a 100°F day.  This inlet cooling system significantly increases the amount of 

electricity the units produce on hot summer days.   A 3 MW, black-start diesel unit is also 

located at the Rokeby site.  

 

Salt Valley Generating Station (SVGS) 
Salt Valley Generating Station site was completed in 2004.  This is a simple cycle combustion 

turbine and a combined cycle site in northeast Lincoln.  The SVGS site consists of three aero-

derivative combustion turbines of approximately 50 megawatts in size.  Two of these turbines 

are equipped with heat recovery boilers that provide steam to a steam turbine to provide 

additional generating capacity and improved efficiency.  These two combustion turbines and the 

steam turbine are usually operated in combined cycle mode, but the combustion turbines are 

equipped to operate in simple cycle mode as well.  The remaining combustion turbine operates 

only in simple cycle mode.  An inlet cooling system is also utilized for the SVGS units.  A 1.6 

MW black-start diesel unit is also located at the Salt Valley site.   

 

UNL and Other Nebraska State Agencies Existing Generation  

These cooperative members have approximately 3.7 megawatts of backup or emergency 

generation.   

 

Western Area Power Administration (WAPA)  
LES has an allocation of firm power of approximately 32 megawatts, plus 72 megawatts of 

summer peaking firm power from WAPA.  The majority of energy that LES receives under the  

summer/winter peaking contract is returned to WAPA during off peak periods.   

 

Both UNL and State agencies in Lincoln have energy and capacity allocations from WAPA.  

UNL has 19 megawatts and other Nebraska State agencies receive 1.8 megawatts from WAPA.  

LES also delivers one megawatt of power from WAPA for the benefit of the Ponca Tribe in 

Lincoln.   
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3.2.2 Existing Demand Side Management Options 
LES, UNL and other State agencies have all been active in DSM in order to optimize facilities 

used and minimize energy costs to customers.   

 

Commercial Lighting  
The LES commercial lighting program is currently an information only program that consists of 

educating consumers on the benefits associated with cost effective efficient lighting.  This and 

all commercial customer initiated energy conservation alternatives have been enhanced by the 

LES Account Management Program.  This program matches Large Commercial and Industrial 

customers directly to one LES account executive.  The representative reviews programs that 

may be beneficial for that customer to optimize their energy usage.   

 

NUCorp continues to replace lighting fixtures at UNL as part of the efficiency improvements.  

This includes installation of electronic ballast and replacing incandescent lights with T8 

fluorescents.     

 

LES Ground Coupled Heat Pumps (GCHP) 
The results of a 1993 LES study indicated that the life cost of a ground source heat pump 

system is significantly lower due to the higher efficiency when compared to a conventional 

heating and cooling system.  LES completed a follow up study using actual energy costs for 

eight Lincoln Public Schools (4 with GCHP and 4 with conventional HVAC systems).  This 

analysis showed that the GCHP schools had heating and cooling costs that were 55% of the 

conventional system.  All new public schools in the Lincoln area are utilizing these systems.   

 

UNL Building Design Review   

All new building designs were reviewed for energy conservation.  The in-depth reviews by UNL 

engineers and architects over original or proposed designs have achieved an average of 5 

percent reduction of energy consumption for each building over a standard building. 

 

UNL HVAC Upgrades   

In the last 2 years buildings on campus are upgrading HVAC systems for greater efficiency.   
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UNL Computerized Control Boiler and Chillers  

The continued addition of computerized control will allow more accurate loading of chillers and 

the ability to control which energy source.  Electric chillers or steam chillers (natural gas) are 

used to provide air conditioning to the campus.   

 

LES Education and Assistance   

At LES, educational assistance takes many forms including: residential and commercial energy 

audits, working with architects and engineers in trade ally education programs on heat pumps, 

energy efficient lighting and construction, and general education programs for the public on safe 

and wise use of electricity.   

 

LES Audits  

LES has provided residential energy audits since 1980.  LES was the first utility to offer the 

federally mandated Residential Conservation Service (RCS) audit.  LES continues to offer an 

RCS quality audit even though the Federal mandate has expired.  LES is continually working 

with our commercial and industrial customers in order to evaluate their electric needs and find 

ways to satisfy those needs more efficiently and economically.   

 

LES Account Executives 
As previously mentioned, LES has established an Account Management Program where one 

Energy Services Account Executive is assigned to each large customer as a point of contact 

and analysis.  The service provided by the LES Account Executive strives to increase the 

customers’ load factor, energy efficiency and the customers economics. 

 

LES Rate Development 
Cost of Service rates at LES are developed to provide customers with proper price signals to 

encourage usage patterns that have an economic benefit to the LES System as a whole.  The 

rates that apply to customers utilizing DSM options are key elements in the customers’ 

evaluation of cost effectiveness.  Some examples of these types of existing rates at LES are 

seasonal rates, lower priced heating rates, interruptible credits, load factor sensitive commercial 

and industrial rates, off-peak industrial rates, and residential conservation credits.
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LES Net Metering  
In 2007 LES initiated a trial period for net metering.  LES will allow, on a trial basis, net metering 

for our customers in order to help facilitate renewable applications. This is being conducted as a 

test to ensure that there are no major economical detriments to the other customers and to 

determine customer interest in the program. 

 

Nebraska State Penitentiary (NSP) and Lincoln Regional Center (LRC) Lighting Efficiency 
When lighting is replaced at NSP or LRC facilities, the maintenance staff have been instructed 

to use the highest efficiency replacement lamps, ballast and fixtures available on an as-needed 

basis.  Because of a lack of metering in individual buildings, an attempt to determine the savings 

from installation of high efficiency lighting equipment has not been made.  However the lack of 

an increase in electrical demand or energy at the NSP in spite of steadily increasing prison 

population and a relatively flat trend for the LRC indicate benefit from the gradual improvement 

of lighting efficiency.  

 

Nebraska State Office Building Energy Management System (EMS)  
Since 1976 the EMS for the State Office Building has been updated when warranted.  Each 

improvement allows greater ability to monitor and control space temperatures, humidity, etc.   

However the energy savings are difficult to assess because of the growth and number of 

employees and the addition of new electronic equipment.   

 

LES Transmission and Distribution System Improvements 
LES continues to improve its delivery system from resources to the customers.  Energy losses 

on LES retail sales have dropped from 5.7 percent in 1978 to less than 4.5 percent today.  

While not strictly DSM activities, these activities improve the overall operating efficiencies of the 

system requiring less capacity and energy to serve our customers.   

 

From 2007 through 2009 LES is making major improvements, with the assistance of our utility 

neighbors, in the bulk transmission system in the Lincoln area.  LES will establish two new 345 

kV interconnection points: one with Omaha Pubic Power District (OPPD) to Nebraska City and 

one with Nebraska Public Power District (NPPD) connecting to Columbus, NE.  LES is building 

the substation requirements and being reimbursed by the line owners, OPPD and NPPD.  In 
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addition to these interconnections, LES is constructing a North Tier 345 kV line to be completed 

in late 2008.  When these facilities are completed the City of Lincoln will be completely encircled 

by a 345 kV loop and will have four 345 interconnection points on that loop, two with NPPD, and 

two with OPPD.   

 

PURPA Generation 
Another element affecting LES forecasting (along with DSM and transmission and distribution 

losses) is customer-owned generation.  While this equipment is not operated by LES the 

equipment operation affects current and future generating needs.  For PURPA qualified 

facilities, LES pays for energy at the LES avoided costs for energy delivered to the LES system.  

Customers currently with PURPA generation are Archer Daniel Midlands (ADM), the City of 

Lincoln Theresa Street Wastewater Plant, Hyde Observatory, and the Kaup residential wind 

turbine.  All these units, except the wind turbine and Hyde Observatory, can not produce more 

than their load at any given time and thus can not sell excess energy production to LES at 

avoided costs. 

 

County/City and State District Energy Corp (DEC) 
In the fall of 1999 the District Energy Corp completed its second major energy project.   This 

project included the construction of a new high efficiency heating facility for the Nebraska State 

Capitol, the State Office Building and Governor’s Mansion to replace an aging steam line, which 

had provided steam from UNL.  The project significantly reduced energy losses by reducing the 

distance and losses for the steam transported.  It also eliminated a major capital expenditure by 

the state to replace the old steam lines. 

 

Presently, the DEC provides services to over 1,700,000 square feet of various governmental 

facilities. Services are now being provided to the following customers; 

- State Capitol Building 

- State Office Building 

- Governor’s Mansion 

- Hall of Justice Building 

- City County Building 

- Lancaster Correction Facility 

- K Street Record Facility 
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Energy conservation technologies used in the DEC systems include: geothermal based heat 

pumps, ice storage, variable frequency drives, computer based control system as well as high 

efficiency chillers and boilers.  

 

LES Renewable Energy Program 
Wind 
In 1998 LES initiated a renewable energy program.  Customers that chose to contribute to the 

development of renewable resources paid $4.30 per 100 kilowatt hours for renewable energy 

supplied by the LES wind turbines.  The $4.30 per customer contribution was considered 

sufficient to offset the additional cost of wind resources versus traditional supply resources.  

This program provided sufficient additional funding for LES to construct two 660 kilowatt Vestas 

wind turbines.  Since 1999, however the customer participation in the program has steadily 

declined.  The program is scheduled to be reconfigured to include future renewable resources 

and may be included as part of the Sustainable Energy Program options.  The wind units do 

continue to operate and supply renewable energy to LES. 

 

LES was also a 29.39 percent participant in a joint wind project in north central Nebraska (two 

750 kilowatt units).  This was a DOE sponsored project that operated since 1999.  In 2007 this 

facility was retired and salvaged.   

 

Ethanol/Bio Soy Diesel 
In 2005 LES started using Unleaded W/Ethanol Gasoline (10% Ethanol) and Bio-Soy Diesel 

(2% Soy-Oil) in all fleet vehicles and equipment. The cost of the Soy-Diesel was slightly higher 

than that of regular Diesel (.03 cents a gallon) but this cost was offset by the reduced price of 

the Ethanol Gas compared to the regular unleaded.  During a typical year, LES uses a total of 

63,001 gallons of unleaded fuel and 55,405 gallons of diesel fuel. 
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LES Power Purchase Program (PPP)  
In 2000 LES initiated a program to purchase load reduction from customers that can either 

reduce load or bring generation on line.  The program now consists of 7.5 megawatts of 

contracted load reduction.   These resources are utilized whenever the LES dispatchers find the 

PPP economically advantageous. LES received 3.2 megawatts of load reduction on the 2007 

system peak day. 

 

UNL – Exit Lighting 
UNL is replacing inefficient incandescent fixtures with more efficient fixtures.  While individual 

fixture load is very small there are sufficient numbers such that the total effect is significant. 

 

Most of these existing programs at the cooperative member’s facilities have been in place for 

many years.  Due to this it is assumed that the current forecast incorporates the impacts from 

these DSM implementations and the system improvements discussed.   

 

3.3 Load and Capability 
Figure 2-1 in Section 2.3.1 shows the existing LES load and capability chart.   LES currently 

does not expect a resource deficit until 2017 based on the current load growth forecast and the 

existing DSM and supply side resources.  Since LES does not need any summer peak reduction 

until 2017 this creates a dilemma as to how to value the capacity benefit of options that reduce 

LES summer peak loads.  It was decided, for the purposes of this IRP that LES would give a 

capacity credit beginning in 2015, two years before the actual system deficit.  The rate applied is 

equivalent to $16 ($2006) a kilowatt-year spread over the four summer months of the LES 

summer season.  

 

Due to the limited need of supply side resources of significant size before 2017, the primary 

focus of this IRP will be the DSM options that can further optimize the cooperative customer 

requirements.   

 

3.4 Demand Side Management (DSM) Options  
The original option list development had several different phases.  LES first formed an internal, 

cross-divisional IRP Task Force (TF). The TF developed an initial list of DSM options.  Next, the 

LES Managers reviewed and evaluated the option list.  Finally that list was taken before a public 

meeting held in December 2007.  Feedback from LES customers was obtained from that 

28 



meeting and the list was adjusted accordingly.  Table 3-3 shows the final Demand Side 

Management Option List.   

 

Three approaches were taken for the DSM options listed:  1) An option could have a detailed 

analysis prepared, 2) the options could be screened out by the IRP TF, or 3) the options may 

not be selected for detailed study but could become part of a program.  A more detailed 

description of each of the options is included in Appendix B.  Options that were added as a 

result of the public meeting are identified in green on Table 3-3.  Options that were emphasized 

by the public at the December public meeting are shown in blue. 

 

The initial 45 DSM options on the list cover all classes of customers and different types of 

demand side management activities.  Some options only reduce peak summer demand, some 

reduce summer energy and demand.  Some reduce energy consumption year around.  From 

these original 45 options, 26 options, providing a wide range of DSM activities, were identified 

for detailed analysis.  The IRP Task Force was then given the task of developing detailed 

assumptions for each of the 26 options.  

 29



mhopp
Text Box
30



3.5 Supply Side Options 
With the LES Base Case capacity deficit not occurring until 2017 supply side options were not 

the focus of this IRP.  But they were investigated to provide a preliminary indication for future 

supply study focus. 

 

Table 3-4 provides the initial list of the 15 Supply Side options that were developed.  These 

options contain a mix of base load unit options, peaking unit options and intermediate unit 

options.   The renewable options are wind and landfill gas.  Nuclear generation is included as a 

preliminary look.  The base case plan was developed utilizing the following options: 

Option 1 – Super Critical Pulverized Coal (PVC),  

Option 5 – LM6000 Combustion Turbine (CT),  

Option 8 - LM6000 two on one Combined Cycle unit (CC) and  

Option 10 – Wind in five megawatt increments.   

Other options were then compared to the economics of the base case. 

 

The Supply Side review did include a detailed analysis of several of these options including:  1) 

wind units of 5 megawatts in 2009, 2) landfill gas of 5 megawatts (to keep the size the same as 

the wind), 3) PVC with CO2 capture was modeled, and 4) a Renewal Portfolio Standard (RPS) 

that had a target of 15% by 2020 was also modeled.  The renewable technologies used in 

meeting the RPS standard were two increments of two megawatt landfill gas generators (for a 

total of 4 MW) and then wind generation additions for the required remaining renewable portfolio 

requirements.  Nuclear energy with an installed date of 2018 was also investigated as a supply 

side option.   

 

In addition to the wind resource in Table 3-4, NPPD has recently completed an RFP process for 

a power purchase agreement for wind.  Five and ten megawatt purchase increments were 

investigated beginning in 2009. 
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A screening analysis was performed for the other supply side options. That analysis indicated 

these were not as economical as the options investigated in detail.  That screening analysis 

included IGCC, IGCC with CO2
 capture, fuel cell generation, and internal combustion engines 

operating on natural gas.   

 

3.6  Models 
In addition to the multiple models used in load forecasting, many other models are used to 

prepare the Lincoln Cooperative IRP.  The LES IRP modeling process was utilized in preparing 

the combined IRP.  Figure 3-3 shows a simplified flow chart for the modeling process.   

 

Screening 
After detailed lists of Supply Side and Demand Side Management options are prepared, the 

options are screened to identify the most promising options to more fully evaluate.  In the case 

of Supply Side options the screening process used a “screening curve analysis” where options 

can be compared against each other on a cost and capacity factor basis.  

 

For DSM Options the screening process is more subjective but is based on LES experience and 

research and was further modified based on public input from the December public hearing.   

 

Resource Selection Model 
LES uses the EPRI Electric Generation Expansion Analysis System (EGEAS) computer model 

for our resource selection model.  EGEAS can select Supply Side or Demand Side options from 

a shopping list of alternatives to meet LES load and reserve requirements.  For this IRP, LES 

used the expansion model to select the options to be included in the base case and to select 

supply side options in a few other supply side cases.  Otherwise, since the resource deficit does 

not occur until 2017, no generating resources would be identified in the expansion model until 

2017.  Separate modeling had to be established for reviewing options in the earlier time frame.  

Additional modeling was also necessary to get more detailed results that could be accurately 

compared. 
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Monthly Production Cost Model   
A given resource plan from EGEAS is simulated in greater detail using the pre-specified 

pathway (production costing mode of EGEAS).  Other input to the production cost model include 

all fixed costs for the resources and the load impact for a DSM option. These production cost 

results from the production cost model are an output to a file which is then used as input to the 

LES financial model.   

 

Another output from the production model that is saved is the CO2 emissions for the case for 

each year.  This allows for relatively easy adjustment to CO2 cost to analyze the impacts. 

 

Financial Model  
Once the power cost is determined for a case a financial model is then run to determine the 

resulting rate impacts from the required production costs for each DSM case.  The financial 

model accounts for other operating costs, construction costs and retail energy changes that 

would happen with the DSM option. The results of the financial model are then stored so that 

the cases can be compared back to the base case modeled without DSM options.   

 

Other Incremental Costs 

In order to fully evaluate the DSM options from a customer view point there are other costs that 

have to be incorporated.  For example, other fuel costs changes have to be accounted for (non 

electric system changes).  Also the DSM equipment cost difference is also handled in this 

portion of the analysis. The other key component included in this analysis are changes in 

environmental costs from the customer (non-electric system changes). The only customer 

emission cost that is tracked is the CO2 change caused by an option’s fuel change. The electric 

system fuel and environmental changes are calculated within the production model, where all 

production units have emission rates for the four environmental factors being calculated.   

 

This other incremental cost portion of the analysis also adds in the demand cost benefits or 

penalties for the DSM option.   

 

Example Analysis 
An example is useful in describing the process in more detail.  Table 3-5 shows the sample 

DSM data for a plug-in hybrid vehicle option.  This is one of the more complicated options 
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because there is a customer fuel use change other than electric.  Many of the DSM options, for 

example a compact fluorescent, will only affect the electric system changes and will not have a 

reduction in other fuel types.   

 

The data highlighted in yellow is the initial assumption data for the plug-in electric hybrid.  This 

data is prepared by a member of the Task Force who was assigned to research and develop the 

data.   It should be noted that the DSM options are assumed to be fully implemented in 2008.  

Then costs are determined that would keep them fully implemented through 2025.  

 

The top box to the right of the yellow data develops the cost for the base technology, the cost of 

the new technology and calculates the difference for 2008 - 2025.  The incremental present 

value costs, in green in cell Z22 of the bigger box, is then the incremental cost or benefit.  (In 

this sample case it is a benefit.)  Since the purpose of this spreadsheet is to calculate the non-

electric system impacts, the electric system impacts calculated in the production modeling will 

be added to this.  In this particular case an electric hybrid vehicle has much better gas mileage.  

The gas consumed is lower and there is a benefit.  Offsetting that benefit will be an increase in 

electric system costs that will be handled on the production modeling of the electric system.  

There will be added costs since the charging of the vehicle increases the load for that customer. 

 

Below the big box, developing the customer cost or benefit, is a calculation of emission benefits.  

These are emissions from the change in gasoline consumption between a hybrid and a 

conventional vehicle.  The only emission that is tabulated is CO2 and that is priced out at two 

different values, the base case, cell Z28 and a high cost of CO2 case cell Z29.  It is recognized 

that these costs would be zero if there is zero cost of CO2..   

 

With this spreadsheet for this option we have calculated the incremental costs or savings for the 

customers (except for the electric system benefit than is handled in the financial modeling 

process for the option). The very lower box on the spreadsheet, Table 3-5, indicates the 

demand cost savings, cell Z45.  For this case, there is a demand cost increase as the electric 

system demand is increased due to charging the plug-in vehicles.   
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This detailed analysis is prepared for each of the 26 detailed DSM options and it is added to the 

electric system impact.   

 

Comparison of results – Base Case Example 
Total benefit, or cost, is then calculated and that benefit is split to the customer and LES.  A 

detailed comparison of each option can then be performed comparing the option to the base 

case and then comparing the options benefits to the benefits from other DSM options.   

 

Table 3-6 is a comparison of the DSM cases and the supply side cases that were run using the 

base case assumptions of CO2
 costs. This table is primarily used as an example to highlight the 

various aspects of the calculations.  The detailed tables for this case plus a zero CO2 cost case 

and a high CO2 cost case are in Appendix C.  It should be noted that, in order to do the CO2 cost 

sensitivities, the emissions of CO2  from each case were tabulated.  The cost of these emissions 

then can be established by multiplying the emissions times various cost of CO2.  That process is 

tabulated in Appendix D. 

 

Again, if we look at plug-in electric hybrids as an example that is, DSM 17 on row 14 of the 

spreadsheet, Table 3-6.   Column E in the “benefit components” section shows an approximate 

$10 million penalty on the financial model (electric system modeling) benefits.  The customer 

impact is a $51 million benefit from Table 3-5.  There is a demand penalty of $39,000 and there 

is a societal benefit of $2.9 million (CO2 savings due to the fuel not consumed in the hybrid 

vehicle) both from Table 3-5.  In total there is a $44 million present value benefit for this option.  

The next two sets of columns split this benefit to the customer benefit and electric system 

benefit.   

 

The “customer (participant) benefit” on Table 3-6 includes the cost derived for each option as 

shown in Table 3-5 plus electric savings, or costs, due to a lower or higher, electrical usage.  

The non participant is also shown as the “electric system benefit” section and is the benefit 

derived by lower rates (if rates are higher there would be a penalty) and the demand benefit of 

the option. Generally no incentive costs or marketing costs are assumed.  The final set of 

benefits, Column S - Other, is due to a CO2
 benefit that it can not be captured directly by the 

electric system or the customer.   
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It should be noted that it is possible for there to be a customer benefit and an electric system 

penalty.   For example, DSM 5, compact fluorescent, row 8 of this spreadsheet, had a total 

benefit of $7 million.   In column L the customer benefit, due to electricity cost savings and lower 

costs of the light bulb over a 20-year life, is $13 million.  In this case the electric system sees a 

penalty of $6 million due to higher rates caused by the timing of the lower consumption of the 

compact fluorescent. 

 

An option that goes the other way is DSM option 26, photovoltaic.  This option, in row 21 of the 

spreadsheet, has a $580,000 negative total benefit.  The split on benefits for photovoltaic is that 

the customer has a $700,000 negative benefit and the electric system actually exhibits slightly 

lower rates and has a $166,000 positive benefit. 

 

While there is significant data included in Table 3-6 and the equivalent spreadsheets for the 

other two CO2 cost cases, it does not provide the benefit cost ratio of these options.  The 

following summarizes the final comparison that is developed as part of the IRP.  

 

Net Benefit to Cost  
Table 3-7 shows net benefit to cost for the base case CO2 cost assumptions.  Again this table is 

used primarily as an example.  The detailed tables are in Appendix C for all three CO2 cases.   

 

Looking again at plug-in electric hybrid vehicles, DSM option 17, even though there was a very 

large benefit shown in Table 3-6, there is also a very large cost.  Therefore the net benefit to 

cost is fairly small.  The final column on the table ranks the net benefit to cost of all 35 options 

evaluated in detail. These options are ranked on total benefit.  For our example case the plug-in 

Hybrid Electric Vehicle is actually ranked 10th in terms of Net Benefit to cost ratio. However as 

discussed earlier, there are options that, while providing total benefit, do not provide both 

customer and/or LES benefit.  
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4.0 Results 
This section discusses the least cost options over the 2008-2025 year evaluation window. This 

discussion will focus on the results in a graphical format and will emphasize the options that 

provide a net benefit to cost ratio that is greater than zero.  For these results, a net benefit is 

defined as a case that has a benefit after accounting for all costs.  It would be compared back to 

zero as to the break even period.   Rather than a benefit cost ratio of “one” being the point at 

which net benefit would start, a net benefit cost ratio of zero is the breakeven point for this 

analysis.  

 

4.1 Rank of the IRP Options by Net Benefit to Cost Ratio 
Figure 4-1 shows the rank of the options from the highest to lowest “net benefit to cost ratio”. 

The options are ranked based on the base case cost CO2 cost comparison.  For each case, 

bars are also shown for the equivalent results for the three CO2 cases; base CO2, zero CO2 and 

a high CO2 cost case.  Also on this chart, the bars are crossed hatched if an option creates 

benefits both the customer (participant) and the rest of LES (non participants).   

 

In Figure 4-1 the option providing the highest benefit is the compact florescent (CFL) option.  

This is due to the very low cost of the option and the high benefit.  It can be seen that, under a 

high cost CO2 assumption, there is more benefit than under the expected CO2 cost case or a 

zero CO2 cost case.  This is generally true for options that have a fairly significant system 

energy change or customer fuel use change.  This is not the case for all options.  For compact 

fluorescent the bars are not crossed hatched indicating that there is not a benefit for both the 

customer and LES.    In this case the increased usage of compact fluorescents on the LES 

system would reduce consumption for those using them but increase rates slightly creating non 

participant or remaining LES penalty.   

 

Discussion for several options in Figure 4-1: 

• The second highest ranked option, Exit Lights, has a similar relationship as CFL. 

• The Energy Star home option is the next most beneficial program and has benefit 

for both LES and the customer under all CO2
 assumptions.   

• Maintenance of commercial HVAC equipment provides benefit for both the 

customer and LES with both zero CO2 and Base CO2 cost assumption.  However 

at a high CO2 cost assumption, there is no benefit for LES.  
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• Power Purchase program is the next option, and has a total benefit, but very little 

energy is consumed or delivered so it’s fairly insensitive to CO2
 cost 

assumptions.  In this case LES benefits from the program, mostly due to the 

capacity benefit starting in 2015, but the customer themselves would not benefit.   

• The landfill gas option is the most sensitive to CO2
  assumptions.  Under a zero 

CO2 
 cost assumption there is very little benefit for landfill gas on LES’ system.  

Under a high CO2 assumption it would actually rank third in the order of options 

evaluated.   

• Weatherization is beneficial to both the customer and LES.   

• Commercial lighting is a benefit to the customer but not LES.   

• The Ground coupled heat pump option is beneficial to both LES and the 

Customer.   

• Plug-in hybrid vehicles are beneficial to both when compared to a conventional 

vehicle.  PHEV, when compared to a standard hybrid vehicle, is beneficial to both 

LES and the customer but the benefit is lower than when compared to the 

conventional vehicle. 

• Commercial Energy Star Program shows a slight benefit at high CO2 cost and 

slight penalty for other CO2  cost assumptions. 

 

Several options provide benefits only under the high CO2 cost assumption.  These are 

Commercial Energy Star Program, Nuclear option, Vending Miser and CO2 capture for a coal 

resource.  Otherwise the options below the Commercial Energy Star Program do not generally 

show a benefit.   

 

It should be noted that there are several wind cases in this chart. These cases are not 

calculated as beneficial over the twenty year window.  The case closest to being beneficial was 

an NPPD wind Power Purchase Agreement (PPA) for 10 megawatts.  It ranked 19th out of the 

35 options. 

 

Working up from the bottom of the chart the options that provide the least benefit are water 

heater load control, commercial micro wind and CO2
 capture coal fired units.  

 

44 



4.2 Sustainable Energy Program (SEP) Results 
Figure 4-2 shows the results for the Sustainable Energy Program customer interest survey.  

Over 400 customers responded to this survey. The respondents were to rank the options 1 - 10, 

1 being the best.   The program with the lowest rank (lowest meaning best in this case) is 

additional wind generation at a 3.35 ranking.  The highest ranking option at 7.97 is the 

Children’s Museum exhibit. It can be seen that the customers favored the wind, compact 

fluorescents, energy kits, incentive to purchase Energy Star appliances, development of carbon 

footprint reduction, and energy efficiency for low income customers as the top six options.  The 

bottom four options, going from the bottom of Figure 4-2, were the Children’s Museum exhibit, 

promotion of hybrid electric vehicles, funding for UNL’s Nebraska Center for energy research, 

and revitalization of business energy audits.   
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5.0 Conclusions and Recommendations 
Table 5-1 shows the action plan to be followed for preparing and implementing new programs 

for the various options.  The existing programs would be expected to continue unless 

specifically replaced or modified as a result of this IRP and the SEP process.  This table groups 

common options, both beneficial IRP options and the SEP options.  The column titled “Driver” 

shows whether it is an IRP beneficial option and/or a SEP option.  All ten SEP options are 

shown with their ranking.  For example SEP2 means this was an SEP option that was ranked #2 

in the customer survey. 

 

5.1 Supply Side 
The only supply side option that is specifically recommended over the next five years is the 

installation of a landfill gas project.  This project would be developed in conjunction with the 

Lincoln Public Works Department (PW) which manages the Lincoln City Landfill.  The final 

arrangements between LES and PW will obviously affect the economics of the project.  Based 

on the cost as assumed in this IRP, the landfill gas project showed a very small benefit without a 

CO2
 cost benefit being applied, but significantly larger benefit if high CO2

  costs are applied. 

 

Additional wind generation was the highest ranking SEP option.  The highest ranked wind option 

in the IRP analysis was a Purchase Power Agreement with NPPD for 10 MW.  So while not 

currently economical, some wind could be pursued if there are SEP funds available. 

 

Beyond the five year window LES does not require additional resource capability until 2017.  

This study does not make a recommendation as to that option.  For the purpose of establishing 

a base case, the next option is assumed to be a pulverized coal fired unit.  The comparisons of 

other supply alternatives did not show an economic benefit based on the range of assumptions 

used in this IRP analysis.  Further work on future supply side options will be needed and will 

depend on the status of the existing resources, load forecasts, the implementation of a landfill 

gas project, and the impacts of any DSM or any SEP options initiated from this current IRP. 

 

5.2 DSM Options 
The DSM options indicating economic benefit are reviewed in the following individual 

discussions.  These are options for which program review and development will continue in 

2008.  Implementation of funded programs would begin in 2009. 
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Lighting 

Three lighting options were evaluated in the IRP; Compact Fluorescent (CFL), Exit lights, and 

commercial lighting (equipment change out-meaning lamps, ballasts, controls, sensors, etc.).  

These three options all showed total benefit.  They also showed participating customer benefit 

but not non-participating customer (or LES) benefit. 

 

Promotion of energy-efficient lighting such as compact fluorescent was the SEP option ranked 

second in the customer survey, thus it is important to the customers. 

 

Compact Fluorescents  

The increased use of compact fluorescents showed substantial benefit in total, and the 

highest of all options.  Those benefits apply directly to the customer.  LES actually sees 

some penalty from the load reduction caused by the compact fluorescents.  This is due to 

the fact that the load reduction is coming at times when LES has available low cost existing 

resources.   

 
Exit Lights  

The implementation of more efficient Exit lights actually shows very similar benefit 

relationship to compact fluorescents.  There are significant benefits to the customer with 

reduced consumption and the lower cost of the lamp.  LES does not receive a benefit due to 

reduced consumptions effect on rates. However, that penalty is not as large as with the 

compact fluorescents.  This option did rank 2nd in total cost benefit. 

 

Commercial Lighting 

The commercial lighting program option provides benefit to the customer, but not to LES.  It 

ranked 8th in the IRP results.  

 

Energy Star 
Three Energy Star applications were evaluated in the IRP: Energy Star Homes, Energy Star 

appliances, and commercial or business Energy Star Program.  “Incentive programs for 

customers to purchase Energy Star appliances” was also the 4th ranked SEP Option.
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Energy Star Homes  

The Energy Star Homes is the 3rd ranked option behind compact fluorescent and Exit lights.  

In this case, both LES and the customer benefit.  In 2008 existing Energy Star Home 

programs will be reviewed and modified to enhance their benefit to Customers and LES.  

Implementation would begin 2009. 

 

Energy Star Appliances 

This option did not show a benefit in the IRP, but was ranked 4th in the SEP survey.  Due to 

uncertainty on the funding for SEP options, this program would need to be more fully scoped 

for potential funding from SEP available funds. 

 

Energy Star Business 

This option showed a benefit in the IRP for the customers with a high CO2 cost assumption. 

It did not show a benefit with other CO2  cost assumptions.  Any program for this option will 

be reviewed and modified or created to encourage this application. 

 

Heating and Cooling 

The three options in this section of Table 5-1 were all evaluated in the IRP and all showed 

benefits.  As a result programs will be developed in 2008 for implementation in 2009. 

 

Community Based and Informational 
The options in these two sections of Table 5-1 are all SEP Options and the development of 

programs may be prioritized and funded based on the SEP ranking. 

 

Peak Demand Assistance 
Power Purchase Program 

The Power Purchase Program did show total benefit. This program shows benefit for LES but 

not for the customer.  So far the customers have been willing to assist LES in times of high 

energy costs even though it may not provide an economic benefit to them.  Therefore it is 

recommended that Power Purchase Program be reviewed, modified if required, and continued 

for 2008 and beyond. 
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Fuel Switching 
Plug-In Hybrid Electric Vehicles 

The benefits for plug-in electric vehicles were not large, but there was some benefits accruing to 

both LES and the customer.  Therefore a plug-in hybrid electric vehicles program would be 

investigated in 2008 for potential implementation in 2009. 

 

Conclusions 

The preferred focus and direction for programs has been developed through this IRP process.  

In addition it is LES’ intent to continue to develop additional renewable and efficiency programs 

during 2008 based upon demonstrated customer interest and the availability of Sustainable 

Energy Program funding.  Programs which provide economic benefit and are feasible based 

upon funding and customer interest will be pursued during 2009 and beyond. 
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APPENDIX A 
 

LES Public Actions Summary 

 



Index to LES Board and PRB Actions 
 
 
Number Date Action 

 
LES 2003-8 June 20, 2003 LES Board approves LES/Norris service boundary changes. 

 
LES 2003-12 October 17, 2003 LES Board action to approve year 2004 Budget. 

 
LES 2004-3 April 16, 2004 LES Board adopts “2004 Policy and Guidelines for Customer-

Owned Generation. 
 

LES 2004-8 August 20, 2004 LES Board approves “Rate Schedules, Service Regulations and 
2004 Cost Analysis Summary.” Proposed rate increase of 3% in 
October 2004 and 3% in 2005 went through public meeting 
August 12 and City Council Hearing. The second year of the rate 
increase was not approved by City Council as requested. 
 

LES 2004-10 October 15, 2004 LES Board action to approve year 2005 Budget. 
 

LES 2005-4 June 17, 2005 LES Board approves “Rate Schedules, Service Regulations and 
2005 Cost Analysis Summary.” Proposed rate increase of 9% 
effective August 1.  Public hearing June 9, City Council hearing 
and approval. 
 

LES 2005-11 October 21, 2005 LES Board approves route selection for North Tier-Phase II 345 
kV transmission route selected after open house June 23 and 
August 4, Board Committee, review, a special Board meeting.  
Final approval of adjusted route at October 21 Board meeting. 
 

LES 2005-12 October 21, 2005 LES Board approves additional funding for the LES Energy 
Assistance Program. 
 

LES 2005-13 October 21, 2005 LES Board action to approve year 2006 Budget. 
 

LES 2005-14 October 21, 2005 LES Board authorizes LES staff to commence process for 
development and approval of a Power Cost Adjustment. 
 

LES 2005-19 November 18, 2005 LES Board approves an additional route segment for the North 
Tier 345 kV transmission system.  Two open houses, Board 
committee and the final approval. 
 

LES 2005-20 December 16, 2005 LES Board approves rate increase, PCA and Rate Stabilization 
Fund transfer.  Public Meeting December 1, Board approval, City 
Council hearing. Rate increase approved. PCA was not. 
 

LES 2006-1 January 20, 2006 LES Board approves another 345 transmission route  
segment for the North Tier System. 
 

LES 2006-5 October 20, 2006 LES Board action to approve year 2007 Budget. 
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Number Date Action 

 
LES 2007-4 February 16, 2007 LES Board approves 5.5% surcharge for increased costs due to 

transmission storm damage. 
 

LES 2007-6 March 16, 2007 LES Board action to authorize issuances of revenue bonds was 
approved by City Council. 
 

LES 2007-7 April 20, 2007 LES Board approves LES/Norris service boundary changes. 
 

LES 2007-8 May 18, 2007 LES Board takes action on PURPA Standards public meeting 
held February 20. 
 

LES 2007-9 May 18, 2007 LES Board approves modified version of the PURPA Standard 
on Net Metering.  A trial net meeting procedure was adopted. 
 

LES 2007-11 May 18, 2007 LES Board approves modifications to existing PURPA Standard 
on Information to Customers. 
 

LES 2007-13 July 20, 2007 LES Board adopts the “2007 Policy and Guidelines for 
Customer-Owned Generation.” 
 

LES 2007-14 October 19, 2007 LES Board terminate 5.5% temporary surcharge. 
 

LES 2007-14 October 19, 2007 LES Board action to approve year 2000 Budget. 
 

IRP/SEP 
Public Meeting 

December 13, 2007 Summary of Comments from the Meeting. 
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APPENDIX B 
 
 

Option Description

 



Residential Customer Demand Side Management (DSM) programs 
 
1. Energy Star Homes - This option analyzes the benefit/cost of new homes that meet the 

‘Energy Star’ criteria vs. the ‘Standard’ or ‘typical’ new home construction details.  These homes 

are at least 15% more energy efficient than homes built to the 2004 International Residential 

Code (IRC), and include additional energy-saving features that typically make them 20–30% 

more efficient than standard homes. 

  

2. Energy Star Appliances - This option considers the benefit/cost of replacing 3 major 

appliances, (refrigerator, clothes washer, & dish washer), with higher efficiency, ‘Energy Star’ 

rated appliances.  This analysis assumes an energy star penetration of 20% of the annual 

replacements and new appliance purchases in the LES service area. 

 

3. Zero Energy Home -   The benefit/cost of building a ‘zero energy’ home vs. the typical new 

home being built in Lincoln.  A Zero Energy Home (ZEH) combines state-of-the-art, energy-

efficient construction and appliances with commercially available renewable energy systems 

such as solar water heating and solar electricity. This combination can result in very little energy 

consumption from the utility provider.  Zero Energy Homes are connected to the utility grid but 

can be designed and constructed to produce nearly as much energy as they consume annually  

 

4. Prepayment Meters - These provide pay-as-you-go metering that allows the customer to see 

how much energy they are using in kilowatt-hours and in dollars. An average customer on this 

rate would reduce their usage by conserving, but since the program would require more 

expensive equipment to meter and maintain the time-of-use feedback to the customer, this was 

not studied further  

 

5. Compact Fluorescent Lights (CFL) - CFL bulbs are a very popular and an effective energy 

conservation device. A 20 W bulb produces the same light output (1200 lumens) as a 75 W 

incandescent bulb. They generally have a longer life (8000 hrs vs. 750 hrs) but they do cost 2 to 

3 times the incandescent bulbs. 

 

6. Ground Source Heat Pump - A ground coupled system consists of a geo-thermal well field 

acting as the thermal source/sink for water source heat pumps. Ground coupled heat pump 

systems utilize the earth’s stable 50-55°F temperature for their high energy-efficiency. 

 



 

7. Refrigerator/Freezer-Trade In - reduces the number of customers using an older, less 

efficient refrigerator as a second refrigerator.  Some programs offer an incentive or a free pick 

up & disposal of these older units to reduce the number that remain in use. A previous volunteer 

program has been discontinued because of the logistics of the manual labor involved, the 

environmental issue of reclaiming the refrigerant by a licensed contractor, the landfill space, etc. 

This was not studied as it was viewed as not practical to implement because of recycling issues. 

 

8. Refrigerator/Freezer Efficient - replace old refrigerators with newer, more efficient models 

that use less energy.  The annual energy consumption for a new energy star refrigerator was 

compared to a new conventional model which uses 15 percent more energy. The energy star 

model was also compared to a conventional model sold in 2001 which uses 25 percent more 

energy. 

 

9. Heat Pump Water Heater Systems - The benefit/cost of domestic water heaters that use 

electric heat pump technology to heat the water. Heat Pump Water Heaters use the refrigeration 

cycle of a heat pump to transfer heat from the surrounding air to domestic water, usually stored 

in a traditional tank. These systems are more efficient than traditional water heaters because 

they ‘transfer’ heat rather than ‘generating’ heat through a fossil fueled burner or an electric 

element. The incremental cost above other water heating systems however, at the present time, 

leads to a long payback calculated on LES rates. There is also concern among some 

consumers about the cooling of the surrounding air, which may be in a ‘conditioned’ space. For 

these reasons, the Energy Services staff believes the potential for significant sales of these 

units without a large ‘buy down’ investment from LES is unlikely at the present time. 

 

10. Solar Water Heaters - Replace an existing water heating system with one that preheats the 

water with a solar heat collection system and then adds any additional heat required to get the 

hot water temperature required. Simple payback for a new solar water heater installation 

exceeds 20 years with existing electric rates.  This option was evaluated in detail based on 

public input and the public meeting in December. 

 

11. Tankless Water Heaters - Replace an existing water heater that stores hot water with one 

that heats the water as it is needed (on Demand).  This saves on energy losses that occur from 

heating water and then storing it until needed.  This can save about 30% on energy 
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consumption to heat and store water in the conventional system.  The units do cost about 2.5 

times the conventional system.  This Option was added after the public meeting in December.  

 

12. Time of Use Rates - Time-of-use (TOU) rates encourage customers to reduce load during 

peak periods and even move load to lower cost off-peak periods due to different pricing periods. 

This option was considered during the PURPA reviews for the Energy Policy Act of 2005. LES 

believes little load would be shifted due to time-of-use rates. TOU rates would attract the 

customers whose load characteristics allow them to reduce their bills without changing their load 

patterns. LES would lose revenue without appreciable load improvement. LES’ billing system 

could not handle TOU rates without expensive upgrading. TOU rates were not considered 

further. 

 

13. Shade Trees - How the proper placement of landscape trees would affect heating and 

cooling costs of a home.  We did not pursue this option due to the long lead time for landscape 

trees to reach proper maturity to affect heating and cooling costs, sometimes over 20 years. 

 

14. Efficient Air Conditioning (AC/HP) - The Department of Energy has recently upgraded the 

efficiency standards for residential air conditioners and heat pumps. As of January 23, 2006, all 

central air conditioners manufactured must achieve a Seasonal Energy Efficiency Ration 

(SEER) of 13 or higher and to 13SEER/7.7HSPF for new central heat pumps– 30 percent more 

efficient than the previous standard of 10SEER. The last time the government increased 

minimum efficiency standards for air conditioners was 10 years prior. The benefit/cost of ‘super 

high efficiency’ air conditioners, (SEER = 17) and ‘super high efficiency’ heat pumps, (SEER = 

16), compared to ‘high efficiency’ equipment (SEER =13) was investigated.  

 

15. AC/Heat Pump (HP) Maintenance - The benefit/cost of maintaining existing residential air 

conditioning units up to the level of energy performance that they were designed to operate at.  

 

16. Electric Lawn Mowers - Compare traditional gas fired lawnmowers versus new electric 

rechargeable mowers taking into account the various emission and fuel cost differences 

between the two.  We did not pursue this option due to the batteries not holding the charge long 

enough to mow anything but very small yards. Battery recharge time was also a concern along 

with narrow mowing width, bogging down in taller grass and most mowers are not self propelled. 
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17. Plug in Electric Hybrid Vehicle - currently not commercially available but provide 

environmentally cleaner operation and cost less to operate due to the reduced gasoline 

consumption. 

 

18. AC Load Control-Radio - Air conditioner load control is a peak demand reduction 

technology which on hot days will cycle air conditioners off for short periods of time, in a 

predetermined manner.  The system is centrally controlled, typically with radio signals sent to a 

switch mounted on the appliance. 

 

19. AC Load Control Thermostat - The Air conditioner load control can also be done with 

“smart” thermostats that not only can cycle air conditioners off via a radio signal but can 

optimize control of over or under sized air conditioners and heat pumps. 

 

20. Water Heater Load Control - Works on the same principal as air conditioner control and 

reduces peak electrical demand by shutting off the heating element of electric water heaters for 

brief periods of time. Currently only 16% of single family homes utilize electric water heaters in 

Lincoln. This option is not considered viable because the costs are much greater than the 

benefits. Due to this analysis, the water heater credit is being discontinued by LES. 

 

21. Horizontal Clothes Washer - Appliance manufacturers have more recently developed new 

models of front-load washers which are smaller, more affordable and designed for 

noncommercial use.  The average water consumption is reduced from 41.5 gallons/load to 25.8 

gallons/load and total energy savings approaches 1 kWh/wash load (mainly from reduced water 

heating requirements). This technology has a long (20+ years) payback for the customer so was 

not evaluated in detail. 

 

22. Weatherization- This option analyzes the benefit/cost of weatherizing existing houses, 

including air sealing measures, adding insulation, and programmable thermostats. 

Representative energy reductions/savings are in both electricity and natural gas.  This option 

would be in addition to the other programs in the Lincoln area. The Lincoln Action Program and 

the Lincoln Housing authority offer low income weatherization, and the Nebraska Energy Office 

offers low interest financing for residential energy improvements on a State-wide basis. 
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23. Residential Wind - Investigate the benefit of small wind turbines on residential property.   

This option was added after public meeting in December. 

 

24. Computer Monitor (CRT) Replacement - The two most common types of computer 

monitors are CRT (Cathode Ray Tube) monitors and LCD (Liquid Crystal Display) monitors.  

The biggest advantages of LCD monitors are that they are compact and lightweight and 

consume much less energy than a CRT.  

 

25. Loans - Provide LES backed loans, low interest or zero interest, for qualified conservation 

measures. 

 

26. Photo Voltaic (solar cell) (PV) System Rebate - Offer rebates for customers installing 

solar photovoltaic systems that would generate electricity during daytime hours and reduce LES' 

summer demand. The load curve for Hyde observatory was used to determine total energy 

generated for summer and winter, and the cost for a one kilowatt PV system was set at $7,000. 
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Commercial and Industrial Customer DSM programs 
 
27. Commercial Lighting - The benefit/cost of replacing existing lighting systems in businesses 

with more energy efficient systems. The Energy Policy Act of 2005 requires these changes over 

the next few years.  This option would implement them sooner. 

 

28. Efficient Parking Lot Lights - The two primary types are mercury vapor (MV) and high 

pressure sodium vapor (HPSV) lights. The HPSV lights are more efficient. MV lamps are no 

longer being manufactured. Therefore, conversion to HPSV will occur as MV lamps fail and are 

replaced by HPSV. 

 

29. LED Street Lights - There are new LED (light emitting diode) street light fixtures. These are 

more efficient than high pressure sodium vapor (HPSV) lights but cost considerably more.  LED 

lamps are not available in large quantities and cost too much to be practical at this time. 

 

30. Commercial Energy Star Program - This option analyzes the benefit/cost of participation 

in the U S EPA’s Energy Star program for commercial buildings. (Only applies to some 

commercial sectors, excludes Restaurants, manufacturing, etc.) The building needs to be above 

the 75th percentile for energy efficiency in its category. 

 

31. Commercial Audits - The benefit/cost of conducting energy surveys or ‘audits’ in 

commercial buildings. These audits identify potential energy saving measures/ 

recommendations that could be implemented to reduce energy use. LES has been doing these 

audits for several years. 

 

32. Maintenance of HVAC - This option analyzes the benefit/cost of maintaining existing 

small/medium commercial air conditioning units up to the level of energy performance that they 

were designed to operate at. Many of these units are located on the roof of a business and often 

regular, proper maintenance is neglected, which results in reduced operating efficiencies. 

 

33. Variable Drives/ Efficient Motors and Pumps - This option analyzes the benefit/cost of 

variable frequency motor drives and/or more efficient motors in business and industry facilities. 
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34. Cogeneration (Cogen) - Cogeneration is the use of a heat engine to simultaneously 

generate both electricity and some other form of useful heat. Cogeneration captures the by 

product heat from producing electricity for domestic or industrial heating purposes. The analysis 

modeled a 10.7 MW combustion turbine and heat recovery boiler (HRSG) at the existing UNL 

central plant located 14th and Avery. The HRSG would generate 51 MMBtu/Hr of steam that 

would be used in the city campus steam distribution system for building heating and other year 

around needs. 

 

35. District Systems - District Energy systems distribute thermal energy from a centralized 

location for heating and cooling requirements. The energy is often obtained from a cogeneration 

plant using absorption chillers, although standard boilers and chillers as well as geothermal 

sources can be used to produce the required energy. District energy plants can provide higher 

efficiencies and better pollution control. 

 

36. Ground Source Heat Pump - A ground coupled system consists of a geo-thermal well field 

acting as the thermal source/sink for water source heat pumps. Ground coupled heat pump 

systems utilize the earth’s stable 50-55°F temperature for their high energy-efficiency. Studies 

based on systems installed at Lincoln Public School facilities have demonstrated a 45%-50% 

energy reduction compared to conventional, non-ground coupled heating and cooling systems. 

 

37. Time of Use Rates - Time-of-use (TOU) rates encourage customers to reduce load during 

peak periods and even move load to lower cost off-peak periods due to different pricing periods. 

This option was considered during the PURPA reviews for the Energy Policy Act of 2005. LES 

believes little load would be shifted due to time-of-use rates. TOU rates would attract the 

customers whose load characteristics allow them to reduce their bills without changing their load 

patterns. LES would lose revenue without appreciable load improvement. LES’ billing system 

could not handle TOU rates without expensive upgrading. TOU rates were not considered 

further. 

 

38. Cool Storage - Using chilled water system to supply building cooling during LES peak and 

chilling the water off of LES peak hours. The preliminary modeling used a thermal storage 

facility located on the existing UNL city campus district cooling loop and would include a 5 

million gallon chilled water storage tank. 
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39. Exit Lights (LED) - LED exit lights reduces annual energy and peak demand by replacing 

inefficient incandescent and fluorescent exit lights that are always on. The older lights are being 

phased out by customers because of higher energy and maintenance costs, but the process 

could be accelerated by LES incentives and advertising. 

 

40. Vending Miser - The benefit/cost of automated control equipment that shuts down the 

refrigerator and /or lights in vending machines when no one is around to use them. 

 

41. Coffee Thermos - Investigate the tradeoff of replacing non-insulated coffee thermos' with 

insulated thermos' while turning off the burner to conserve energy in a business or commercial 

setting.  We did not pursue this as we felt most office /commercial operations already use 

insulated coffee thermoses. 

 

42. Power Purchase Program - LES currently reduces peak demand by paying larger 

commercial, industrial, and public authority customers to curtail their loads, either by running 

backup generators or reducing use. This is an ongoing voluntary program. LES continues to try 

to expand participation and the possible load reduction by recruiting eligible customers. 

 

43. Photo Voltaic (PV) for Signs - Install solar photovoltaic cells on advertising billboards and 

other signs that require lighting at night. This was not studied further as it was not economical. It 

would only reduce energy consumption during off-peak hours, and it would not be beneficial for 

the customer based on the analysis done for option 26. 

 

44. Commercial Micro Wind - Small wind turbines on commercial buildings to take advantage 

of wind turbulence caused by buildings. Special application wind turbines take advantage of 

this. 

 

45. LES Downtown Office Efficiency Plan - A task force was set up to evaluate all of the 

buildings of the Lincoln Electric System for energy efficiency improvement possibilities.  The first 

building to be evaluated was the Lincoln Electric Building (LEB). Four primary areas of energy 

use were investigated: building envelope, lighting, heating ventilation and air conditioning 

(HVAC), and ancillary equipment.   
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Supply Side 
 
Supercritical Pulverized Coal - Conventional Pulverized coal unit share of 100MW that 

operates at ultra high steam pressure and temperature.  Supercritical units have higher 

efficiencies and lower emissions compared with conventional coal units.  The unit is assumed to 

have SO2 “scrubbers”, Selective catalytic converter for NOx control and activated carbon 

injection for Mercury control.  

 

Integrated Gas Combined Cycle (IGCC) - Integrated Gas Combined Cycle unit share of 

100MW.  This unit converts coal to a gas for burning in Combustion Turbines which then has 

heat recovery units to increase efficiency.  Based on LES estimates this option is more 

expensive than Supercritical Pulverized Coal and was screened out. 

 
Pulverized Coal with CO2 Capture - Adds carbon capture to the pulverized coal unit cost and 

operating characteristics 

 

IGCC with CO2 Capture - Adds carbon capture to the IGCC coal unit cost and operating 

characteristics. Based on LES estimates this option is more expensive than Pulverized Coal 

with CO2 Capture and was screened out. 

 

LM6000 Combustion Turbine (CT) - A GE LM6000 aero-derivative natural gas fired 

combustion turbine, 47MW. 

 

LMS 100 CT - A GE LMS100 natural gas fired combustion turbine, 100MW. This is currently the 

highest efficiency combustion turbine on the market. Potentially has promise but deemed to be 

too early in the commercial cycle for LES use, screened out. 

 

7EA CT - A GE 7EA industrial natural gas fired combustion turbine, 84MW. Too big for LES 

preferred size and not as efficient as the LM6000, screened out. 

 
LM6000 (2 on 1) Combined Cycle (CC) - a 118MW Combined Cycle unit utilizing two LM6000 

Combustion Turbines with heat recovery boilers and a steam generator. 
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7EA (2 on 1) CC - a 100mw share of a 240MW combined cycle unit based on two GE 7EA with 

heat recovery and a steam generator.  Would have to be Joint unit have not ventured into that 

type of operation for gas fired units.  Usually are local units we own and operate. Screened out. 

 
WIND - 5MW’s of wind at site having 41% Capacity Factor-(equivalent to NPPD Ainsworth Site) 

 
WIND Power Purchase Agreement - 5MW’s and 10MW’s investigated from NPPD under a 

Purchase Power Agreement (PPA) based on results of their RFP. 

 
Landfill Gas - 5MW of generation capability which utilizes gas collected from the Bluff Road 

Landfill to drive specially designed Diesel generators.  5MW was used to compare directly to 

5MW of wind.  The actual generation available from the existing landfill would be less but would 

grow. 

 

Fuel Cell - 1MW fuel cell utilizing natural Gas fuel.  Screened out as too expensive. 

 

Diesel on Natural Gas - 2MW unit using Natural Gas.  Screened out as too expensive. 

 

Nuclear - A 100MW share of a nuclear unit in 2018. 

 

Renewable Portfolio Standard (15% by 2020) - Utilizing Wind and Landfill gas to meet a 15% 

renewable Portfolio Standard by 2020. 
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APPENDIX C 

 
 

Benefit Calculations 
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APPENDIX D 

 
 

CO2 Cost Calculation 
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