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Executive Summary for WAPA 
 
Integrated Resource Plan, 2007 pertains to the Grand Island Electric Department.  The City 
of Grand Island, Nebraska owns and operates a municipal electric system serving 23,000 
customers within an 83 square mile service area surrounding Grand Island.   
 
In this era of low load growth, utilities can not afford to install significant excess capacity, 
with the intent of eventual full utilization.  Cost effective power supply is now maintained by 
some form of joint ownership.  Upon commissioning, new units can be expected to operate at 
nearly full output.  Individual utilities have resorted to small and frequent capacity additions, 
rather than large and infrequent expansions.  Grand Island is participating in OPPD’s (Omaha 
Public Power District) Nebraska City #2 plant, scheduled for commercial operation in 2009; 
this participation was investigated in IRP, 2003.  
 
Since the OPPD plant commencement, an additional 220 MW coal-fired generating plant, 
Whelan Energy Center #2, is being constructed in Hastings, Nebraska, just 25 miles south of 
Grand Island.  This unit is scheduled to become operational in February 2011.  Grand Island 
is committed to a 15 MW participation level in the facility. 
 
Although there are other significant measurable benefits to participation, such as base-load 
energy and additional capacity, the primary justification is to coordinate planning with other 
utilities.  It appears that the majority of Nebraska electric utilities will need to add capacity 
sometime between 2017 and 2019.  In the absence of Whelan Energy Center #2 participation, 
Grand Island would need additional base-load generation shortly before this period.  By 
participating in Whelan Energy Center #2, Grand Island’s planning horizon will advance by 
three years, to better coincide with the schedules of other utilities. 
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Introduction 
 
Integrated Resource Plans:  The Energy Policy Act of 1992 mandated that electric utilities 
periodically produce and adopt an Integrated Resource Plan.  Grand Island’s Integrated 
Resource Planning process began 1996.  This consisted of initial consideration of: 58 
conservation options, 3 load building options, 2 load management options, and 18 supply 
side options. After screening, 9 supply side options and 5 demand side programs were 
examined in greater detail.  Ultimately, supply side expansion was the realistic option.  
Subsequent Integrated Resource Plans, in 2001 and 2003, examined supply side options. 
 
The initial concern was to satisfy an impending capacity need.  IRP, 2001 resulted in the 
addition of two 34 MW (summer rating) combustion turbines at GI’s Burdick Station.  IRP, 
2001 was adopted by the Grand Island City Council on March 27, 2001, followed by a Public 
Hearing at the Nebraska Power Review Board on May 4, 2001.   
 
A concluding statement of IRP, 2001: “Although demand requirements are satisfied through 
2016, Grand Island must reconsider energy resources before that date.” (i.e. 2012)  The 
Grand Island Electric Department is reluctant to become overly dependent on generation 
fueled by natural gas.  With capacity needs satisfied, growth in energy needs can be through 
incremental additions of coal generation.  In the latter half of 2001, Grand Island, in response 
to solicitations, expressed interest in two proposed base-load power plants, which would 
eventually be named Whelan Energy Center #2 and Nebraska City #2. 
 
Omaha Public Power District’s (OPPD) Nebraska City #2 (NC2) progressed more rapidly 
than did Whelan Energy Center #2.  IRP, 2003 considered the integration of 30 MW NC2 
participation with Grand Island’s generation.  In the decade following the planned 2009 
commissioning, Grand Island anticipated saving a total of $37 million, by not operating 
Burdick Station steam units on natural gas.  In addition to the savings, Grand Island gained 
additional generating capacity.  NC2 remains on schedule for 2009 operation; after 
construction contracts were negotiated by OPPD, Grand Island’s participation share 
increased to 33 MW. 
 
Certainty of Whelan Energy Center #2 (WEC2) project was not established until 2006, IRP, 
2007 documents the consideration of issues which lead to contract ratification.  Integrated 
Resource Plan, 2007 (IRP, 2007) could be developed as a continuation of the financial 
analysis presented in IRP, 2003.  There are three significant differences which prevent 
WEC2 from being as cost effective as NC2.  First, capital costs have experienced a rapid and 
unexpected escalation.  Second, the NC2 analysis has already claimed the most lucrative 
displacement of natural gas fired energy; this is recognized with IRP, 2003 stating that 
additional base-load generation will not be needed until after 2014.  Finally, the natural gas 
market is experiencing high magnitude price excursions, which make any financial 
calculations unreliable. 
 
The concern of IRP, 2007 is the fine-tuning of a planning window, in contrast to IRP, 2003 
which considered acquisition of base-load resources and IRP, 2001’s concern with satisfying 
an impending capacity deficit.  (IRP, 2001 and IRP, 2003 are included as Appendix A of 
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this IRP.)  These studies provide many of the considerations which remain applicable to 
determining feasibility of Whelan Energy Center #2; for the most part, their contents will not 
be duplicated here.    
 
Source Options:  A municipal utility, the Grand Island Electric Department assumes direct 
responsibility for capacity arrangements.  The existing capacity is City owned and locally 
installed.  The ability to incrementally size expansions has resulted in Grand Island 
participating in jointly owned or shared generation. 
 
Whelan Energy Center Unit 2 is a relatively local generating addition being constructed and 
available for participation during a time period most closely matching Grand Island’s needs.  
It is the only unit with these attributes of which Grand Island is aware. 
 
The option to which Whelan Energy Center Unit 2 is being compared is existing natural gas 
fired steam generation installed at Burdick Station.  Considerations include: planning 
horizon, natural gas availability, fuel cost, net capacity cost, source diversity, and fuel 
diversity.  
 
Critique of IRP, 2001:  IRP, 2001 was prepared because the Electric Department needed 
additional capacity.  The recommendation was combustion turbines, installed at Burdick 
Station. Annual debt service was estimated at $5,080,000, actual debt service is nearly 
$6,000,000.    
  
Like the Burdick Station steam generation, the combustion turbines are fueled by natural 
gas.  Unlike steam generation, combustion turbines are designed for intermittent operation.  
The IRP estimated inability to cycle Burdick Station would reduce potential output of the 
much lower cost Platte Generating Station by 57,173 MWh annually, beginning in 2008.  
Based on an estimated fuel cost difference of $48/MWh, operating the combustion turbines 
rather than steam generation would result in an annual savings of $2.7 million, beginning in 
2008 and would remain nearly constant after that date.  Application of fuel savings to the 
annual debt service results in a low cost capacity acquisition. 
  
The corresponding energy savings have been determined for 2005 and 2006 by examination 
of operating records.  Although the energy savings are a fraction of the 57,173 MWh 
projected to be reached by 2008, the cost difference has increased to $85/MWh.  Savings are 
as follow: 
  
   

Year Energy Value 
2005 14,364 MWh $1,229,940 
2006 15,528 MWh $1,319,880 

     Savings Realized by Not Operating Burdick Steam Unit Off-Peak 
                                                                                                            
 



 
IRP, 2007 Page 4 of 22 April 3, 2007 
 

In IRP, 2001 values were not assigned to the “quick start” and “black start” capabilities of 
the combustion turbines.  Both features facilitate purchase of non-firm economy energy from 
the regional market.  “Quick start” allows a purchase to be maximized.  Once Platte 
Generating Station (PGS) reaches maximum generation, supplemental energy is purchased.  
The combustion turbines are started only when purchased power is unavailable or 
uneconomical.   
 
“Black start” enables self-recovery from a system black out.  During PGS maintenance 
outages, 100% of replacement energy is purchased at a cost much lower than operating 
Burdick Station gas fired steam generation.  With “quick start” and “black start” capabilities, 
there is not a pressing for need for local production.  In 2001, financial value of “quick start” 
and “black start” was speculative; because of a conservative perspective, the resulting 
potential savings were intentionally omitted from the analysis. 
  
The value of purchased energy can now be compared to energy produced from the 
combustion turbines.  The figures are from Power Cost Adjustment (Appendix B) totals for 
2005 and 2006.   
 
 
 
 

  Approximation of Combustion Turbine Energy Cost 
 
Due to light loading and infrequent operation of the combustion turbines the fuel costs are 
higher than would have been achieved with continuous operation at an optimum output, the 
result is approximately a 5% overstatement of savings.           
                                                                                
   

  Calculation of Average Non-Firm Purchase Power Cost          
                        
                                         
    

  Calculation of Savings through Non-Firm Power Purchases             
               

Year CT Production CT Fuel Cost CT Cost 
2005 8,426 MWh $1,263,811 $150/MWh 
2006 11,456 MWh $1,316,233 $115/MWh 

Year Purchased Energy Purchased Cost Purchased Price
2005 48,432 MWh $3,298,503 $68/MWh 
2006 42,571 MWh $2,219,157 $52/MWh 

Year Purchased Energy Cost Difference Savings 
2005 48,432 MWh $82/MWh $4,004,224 
2006 42,571 MWh $63/MWh $2,681,973 
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Compared with operating Burdick steam generation, installation of the combustion turbines 
has saved the following: 
 

  Total Energy Cost Savings Realized by the Combustion Turbines 
 
In IRP, 2001, only the avoidance savings were considered, these were expected to be 
maximized at $2.7 million in 2008.  Savings from the purchase of non-firm energy were 
uncertain and intentionally not included in the financial analysis, in order to provide a 
conservative financial picture.  The combustion turbines more are cost effective capacity 
additions than originally presented in IRP, 2001.  The average 2005 and 2006 savings of 
$4.6 million offsets the annual bond payments of nearly $6 million, making this necessary 
capacity addition an extremely low cost capital investment. 
 
Whelan Energy Center #2:  Public Power Generating Agency (PPGA) is the developer and 
owner of Whelan Energy Center Unit #2.  PPGA is comprised of five public utilities:  Grand 
Island Utilities, Hastings Utilities, Nebraska City Utilities, Municipal Energy Agency of 
Nebraska, and Heartland Consumers Power District of Madison, SD. 
 
WEC2 will be a nominally rated 220 MW pulverized coal-fired sub-critical generating unit 
fueled with low-sulfur coal.  The total estimated construction cost of WEC2, including 
transmission, rail car storage, and other facilities is $469,000,000.  Commercial operation is 
expected to begin in February 2011. 
 
WEC2 will be located adjacent to an existing 77 MW coal-fired generation facility, known as 
Whelan Energy Center Unit #1, located on the former Naval Ammunition Depot three miles 
east of Hastings, Nebraska.  Whelan Energy Center Unit #1 is owned and operated by 
Hastings Utilities.  There will be land lease and joint facilities use agreements between 
Hastings Utilities and PPGA. PPGA will contract with Hastings Utilities to manage, operate, 
and maintain WEC2. 
 
In addition to the normal environmental permitting, pre-application ambient air monitoring 
was performed.  Once WEC2 becomes operational, it will be used for groundwater 
remediation.  Volatile organic compounds from the former Ammunition Depot will be 
removed through aeration in the WEC2 cooling tower. 
 
Grand Island has a 6.82% participation in WEC2, which equates to 15 MW of capacity.  
Grand Island’s share of debt service is expected to be approximately $2,250,000. With a 
representative cost differential between WEC2 energy and Burdick Station gas-fired energy 

Year 
Savings from avoiding 
operation of Burdick 

steam units 

Savings from 
purchases rather 
than operating 

CTs. 

Total Savings 

2005 $1,229,940 $4,004,224 $5,234,164 
2006 $1,319,880 $2,681,973 $4,001,853 
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of $90/MWh, the economic breakeven point comes once WEC2 produces 25,000 MWh of 
energy which would otherwise have been produced from natural gas at Burdick Station. 
 
Participation in WEC2 provides increased source diversity, slightly increasing reliability 
while simplifying maintenance scheduling.  Platte Generating Station (PGS) and NC2 each 
can be expected to have, at minimum, 7 day scheduled maintenance outages in the spring and 
fall.  During these periods, WEC2 will be fully utilized to provide a replacement of 10,000 
MWh of coal-fired generation.   
 
Also scheduled at PGS are major inspections and overhauls at three and five year intervals; 
these outages are generally from four to eight weeks in duration.  Major maintenance outages 
at PGS further decrease the WEC2’s financial breakeven threshold. 
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Load Projections and Resources 

 
Load Projections:  The Electric Department makes monthly projections of demand and 
energy requirements.  A time series, beginning in 1978 is used.  Results are graphically 
displayed, in order to identify anomalies which may evolve into trends.  These graphs are 
included as Appendix C. 
 
For purposes of this report, the following years are of the most interest: 
  

Year 
Summer 

Peak 
Demand 

Winter 
Peak 

Demand 
2011 187 MW 122 MW 
2012 191 MW 126 MW 
2013 196 MW 129 MW 
2014 200 MW 133 MW 
2015 205 MW 137 MW 
2016 210 MW 141 MW 
2017 215 MW 144 MW 
2018 220 MW 148 MW 
2019 225 MW 153 MW 
2020 230 MW 157 MW  

 
Resources: 
 
Location Unit Type Capacity Fuel 
Platte 1 steam 100 MW coal 
Burdick GT-1 CT 13 MW NG / #2 oil 
Burdick GT-2 CT 34 MW NG / #2 oil 
Burdick GT-3 CT 34 MW NG / #2 oil 
Burdick 1 steam 16 MW NG / #6 oil 
Burdick 2 steam 22 MW NG / #6 oil 
Burdick 3 steam 54 MW NG / #6 oil 
Nebraska City 2 steam 33 MW coal (2009) 
Whelan 2 steam 15 MW coal (2011) 
WAPA  Firm Purchase 9 MW  
 
Capacities are accredited summer capacities.  The WAPA purchase varies hourly, closely 
following the spinning reserve requirement; in the planning process the WAPA capacity is 
considered spinning reserve and not explicitly shown. 
 
Capacity from coal steam units and combustion turbines in 2009 is 210 MW. 
Capacity from coal steam units and combustion turbines in 2011 is 225 MW. 
Coal fired steam generation and combustion turbines will serve load through 2019. 



 
IRP, 2007 Page 8 of 22 April 3, 2007 
 

 
 

Public Input 
 
 
Local Level:  Grand Island operates under a Mayor - Council form of government.  Formal 
public secessions are conducted twice monthly.  In addition there are frequent planning 
sessions, open to the public, during which no formal action may be taken.  Meetings are 
advertised and reported by the local news media.  Proceedings are also broadcast on low 
power City television, with cable TV access. 
 
Public consideration of the selection of WEC2 for future base load power supply, by the 
Grand Island City Council, resulted in the following resolutions: 
 
July 10, 2001   Non-disclosure Agreement 
September 11, 2001  Financial Commitment Agreement 
January 28, 2003  Renew Non-disclosure agreement 
April 13, 2004   Increased Financial Commitment Agreement 
August 9, 2005  PPGA Participation Agreement 
September 13, 2005  Assignment of representative to PPGA 
October 11, 2005  Assignment of alternate representative to PPGA 
November 14, 2006  Amended and Restated Participation Agreement 
 
These resolutions are included as Appendix D. 
  
 
Nebraska Power Review Board:  On December 3, 2004 the Nebraska Power Review Board 
(PRB), after a public hearing, voted to approve the application for authority to construct the 
220 megawatt coal-fired generation facility.  The Board concluded that evidence showed the 
facility will serve the public convenience and necessity, the applicants can most 
economically and feasibly supply the electric service resulting from the proposed facility, 
and the proposed facility will not unnecessarily duplicate other facilities or operations. 
 
Condition Certain:  In response to the Energy Policy Act of 1992, the Unicameral, in 1996, 
directed study of the Nebraska electric utility industry and the possibility of implementing 
retail competition.  The study directed by Legislative Resolution 455 was completed in 2000.  
Rather than adopt a “time certain” implementation of retail competition, the report 
recommended a “condition certain” approach.  On April 11, 2000, this approach was 
formalized as Legislative Bill 901.  In order to protect consumers, five preconditions must 
exist before retail competition is considered.  One of these preconditions is the ability of 
Nebraska to produce wholesale electric power at a cost which is less than the costs prevailing 
in the region.   
 
One of the duties of the Nebraska Power Review Board is to have prepared an annual 
“Condition Certain” Report.  The reports are available at www.nprb.state.ne.us. 
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A finding in the 2006 report is that wholesale Nebraska prices for the 2003-2006 study 
period are 39.6 percent below the regional market.  The power industry in Nebraska has a 
strong interest in maintaining competitive electric costs.  A competitive position is achieved 
through large efficient and fully loaded generating plants.  Participants exchange the pride of 
individual plant ownership for the cost efficiencies achieved through cooperation.   
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Joint Planning 

 
 
Local Planning:  With saturation of residential air conditioning in the mid-1970’s, the 
electric industry appears to have reached maturity.  Growth of electrical demand in Grand 
Island dropped from nearly 9% annually to slightly over 2%.  Other utilities have 
experienced similar changes.  With a 9% growth, electric demand doubles every 8 years; 
with a 2.2% growth, demand takes 31 years to double.  This has created an immense change 
in the supply side planning process. 
 
During periods of 9% growth, the simplified traditional expansion sequence for Grand Island 
consisted of the following steps: 
 1.  Peak demand approaches generating capacity. 
 2.  Install new generator equaling peak demand & doubling generating capacity. 
 3.  New generator becomes primary source. 
 4.  Old generation is secondary source, primarily used for peaking. 
 5.  Serve growing load for eight years. 
 6.  Return to step 1. 
 
Under this sequence there was a constant pressure to meet growing demand by adding new 
generation.  The capital investment saw a rapid return and the primary sources were 
relatively new.  As units aged, their capacity became less significant, and they could be 
decommissioned without severe financial strain.  
 
Now that it takes 30 years for electrical demand to double, the traditional expansion sequence 
is no longer cost effective.  Thirty years is an exceptionally long period for a capital 
investment to gain full utilization.  Economies of scale would be lost if small base-load 
generation was added.   With a thirty year expansion cycle, extreme age will create reliability 
problems from secondary generation.  Compared to system demand, ageing generation will 
be of significant size and difficult to decommission. 
 
Participating in base-load generating units, in part, solves most of these problems.  In order to 
effectively participate in base-load generation, Grand Island needs to adjust its capacity 
resources with respect to load projections so that Grand Island’s need is temporally 
coincidental with the needs of other of the region’s electric utilities. 
 
Transmission:  Historically, electric utilities developed locally.  Isolated systems required 
substantial generating reserves to provide reliable service.  By interconnecting with each 
other, utilities were able to share reserves and achieve other economies through power 
interchanges.   
 
Prior to 1960, Grand Island was an isolated utility.  The original interconnection, with 
NPPD’s predecessor organization, was at 34.5kV.  During this rapid growth period, this 
interconnection soon became inadequate.  In 1970, a 115kV interconnection provided 
approximately 10 times the capacity than was available at 34.5kV.  Today, the city has four 
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interconnections at three substations.  A fifth interconnection, to a fourth substation, is 
planned.  
 
Before extensive interconnections were established, power outages were local and likely 
received little national publicity.  The major 1965 northeast power outage exposed weakness 
with poorly planned and executed interconnections.  As a result reliability organizations were 
formed, increasingly assuming more authority.  Enforceable Compliance Standards have 
been established. 
 
Computer modeling has greatly improved transmission security.  Before generation additions 
are approved, the owners are required to correct resulting deficiencies in the transmission 
system.  Use of the transmission system and outages on the system must be scheduled, 
models perform tests to determine these events can safely occur.  The result is a mature and, 
considering its complexity, stable transmission system.  
 
Joint Planning:  The Nebraska Power Association (NPA, www.nepower.org ) was formed in 
1980 to address industry-wide concerns and interests.  In July 2003 NPA filed a Statewide 
Coordinated Long Range Power Supply Plan with the Nebraska Power Review Board.  
Copies of this plan can be found on the PRB and NPA web sites. An updated Load and 
Capability Report is available on the NPA web site.  
 
Utilizing NPA efforts, Grand Island has attempted to determine when other utilities may need 
meet growth by additional base-load generation.   
  

                                                            
 
Participation in WEC2 postpones Grand Island’s need for more base-load generation from 
2016 to 2019.  The planning window now is in better agreement with the needs of other 
utilities.   
 
During the initial years of participation in WEC2, there will be insufficient displacement of 
natural gas energy by coal energy for the cost difference to make the capital payment for the 
coal-fired capacity.  But by, 2018, participation in WEC2 produces nearly an ideal generation 
mix for Grand Island; the projected winter peak demand is 148 MW, which is the total of 

Utility 
Capacity 

Need 
Date 

Lincoln Electric System             2013 
Omaha Public Power District      2017 
Fremont Utilities  2018 
MEAN   2018 
Hastings Utilities  2019 
Nebraska Public Power District  2022 
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base-load coal generation.  Coal generation will be well matched to the load for the entire 
year, with combustion turbines utilized only for summer peaking duty.    
 
Wind Turbines:  Located near a staging area for migratory waterfowl, Grand Island is 
unable to locally install wind generation as a renewable resource.  NPPD has constructed two 
wind turbine installations and extended participation invitations to other utilities.  Grand 
Island is a participant in each facility. 
 
Due to a legislative concern over cost and duplication of facilities, there is little wind 
generation in the State.  The legislative environment is becoming more receptive to 
renewable resources, so installation of more wind generation can be expected.  Grand Island 
intends to further participate in wind energy.   
 
IRP Performance Evaluation:  A delay in WEC2 construction will not have a significant 
impact on Grand Island. The major activity is monthly monitoring of Grand Island’s load 
projections to ensure unexpected trends are not developing.   
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Natural Gas 
 
Availability:  Grand Island remains reluctant to rely excessively on generation fueled by 
natural gas. {For an understanding of the historical experience, please refer to pages 7, 8, & 9 
of IRP, 2003 (Part #1) in Appendix A.}  Participation in WEC2 delays the need to operate 
the Burdick Station steam generation, until after 2019.  It is the intent to continue to operate 
the combustion turbines on natural gas for peaking service, during high demand intervals. 
 
One of the main reasons for selecting combustion turbines in IRP, 2001 was to reduce 
natural gas consumption, from what would be needed if the Burdick steam generation was 
utilized.  Gas-fired generation is now run only for peaking, when non-firm electrical energy 
is unavailable for purchase. 
 
An impending problem exists; with the installation of GT-2 and GT-3 in addition to GT-1 
and the old steam units, the potential demand for natural gas has increased by 65%.  
Production capability at Burdick Station was 105 MW prior to the combustion turbine 
addition, with the two new combustion turbines it is 173 MW.  The capability of delivering 
these volumes of natural gas remains untested. 
 
Pricing:  The Energy Information Administration (www.eia.doe.gov) maintains records on 
natural gas pricing.  The following graph displays monthly wholesale prices: 
 

Monthly Natural Gas Prices
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The hourly price of natural gas is more volatile than the monthly presentation indicates.  
During most months, one can expect wholesale gas commodity pricing to range between 
$4/mmBTU and $8/mmBTU.  In the past two years, prices have varied from under 
$4/mmBTU to over $14/mmBTU.  If gas consumption were constant, cost averaging would 
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closely resemble monthly averages.  However, the infrequent use of the combustion turbines 
results in a non-representative sample of gas prices and leads to unpredictable economies.  
 
Price Spiral:  Amongst the volatility, there is an underlying trend of increasing price.  This 
appears somewhere between 6% and 8% annually.  Each year Grand Island will increasingly 
use gas fired combustion turbines for peaking duty, creating a multiplicative effect. 
 
Grand Island’s planning avoids operating Burdick steam generation and restricts natural gas 
consumption to combustion turbine peaking duty.  Between 2011 and 2016, WEC2 
participation will displace natural gas derived energy which would otherwise be produced 
from Grand Island’s combustion turbines.  Natural gas prices are too volatile to quantify this 
value, but it may help to reduce the affects of a price spiral. 
 
Electric Heat:  The EIA web site contains prices for residential gas consumption.  Two 
decades ago, electricity was four times as expensive as natural gas, now it is only twice as 
expensive.  With natural gas prices approaching the cost of electricity, consumers will 
increasingly utilize electric heat.  If the winter peak demand approaches the summer peak, 
combustion turbines will need to be used to furnish peaking energy for short durations. 
 
 

Residential Gas vs. Electric Prices, Winter
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Grand Island has potential to become a strong winter peaking utility; this would create the 
need for additional base load generation.  The resulting investment in generating plant could 
cause retail electric rates to jump dramatically.  Winter consumption must be monitored and 
actions taken to prevent unexpected heating load from producing disastrous financial 
consequences. 
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Energy Markets 
 

 
Joint Marketing:  As is apparent in the Critique of IRP, 2001 section, Grand Island 
routinely purchases energy when economically advantageous.  In a similar manner, sales are 
also made.  These interchanges are strictly a means of reducing costs to customers and not an 
attempt to enter any wholesale market.  The purchase and sales quantities are too small to 
justify internal marketing expertise.  NPPD acts as Grand Island’s sole marketing agent, 
through a Joint Marketing Agreement executed in 2000. 
 
Grand Island is a price taker, exercising no control over energy prices.  Variations in hourly 
pricing are of little concern; Grand Island’s responsibility is to ensure interchange activities 
reduce the overall price to its retail customers.  Sales are made from excess production 
capacity from PGS, generally off-peak.  There appears to be a $21 / MWh margin between 
Grand Island’s fuel cost and the offered price.  This is an average margin; during actual 
transactions, price can vary hourly.   
 
Purchases are made once PGS is operating near its peak output and other utilities have 
energy for sale, which in all likelihood is not produced using natural gas.  The annual price 
averages indicate that Grand Island purchases energy for 45% of what it would cost to 
produce from the combustion turbines.  Grand Island has not performed a detailed 
investigation  as to the origin of the ratio; it may be coincidental, natural gas prices may be 
driving purchased energy prices, or electric energy prices may be driving natural gas prices. 
 
The following table provides the values from which the margins and ratios were calculated.  
It must be emphasized that the calculated quantities are illustrative only, the apparent 
consistency between years lacks a fundamental basis determination.  
 
 

Year 2005 2006 
PGS fuel cost $11 / MWh $13 / MWh 
Non-Firm Sales $32 / MWh $34 / MWh 
Average margin $21 / MWh $21 / MWh 
   
CT fuel cost $150 / MWh $115 / MWh 
Non-Firm Purchases $68 /MWh $52 / MWh 
Purchase to CT on natural gas ratio 0.45 0.45 

 
Summary of Purchase and Sales Results 

 
 
Marketing from WEC2:  Grand Island is participating in WEC2 because it is the resource 
which most closely matches needs.  By 2016, WEC2 is projected to be integrated to the 
degree that coal vs. natural gas fuel savings pays the capacity charge resulting from the 
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PPGA bond issue.  However, with the volatility and uncertainty of natural gas pricing, a 
precise determination is unlikely. 
 
To determine the impact of WEC2 on the City’s ability to service Grand Island’s share of the 
PPGA debt, an illustrative worst case will be assumed.  That is: Grand Island has insufficient 
load to utilize any of the WEC2 output and all of Grand Island’s allotment is offered on the 
market. 
 
From experience with PGS, WEC2 should be on-line approximately 49 weeks of the year.  
Our marketing experience indicates power can readily be sold for at least 16 hours per day.  
With 15 MW of participation, 82,320 MWh could potentially be sold.  Removing $4 / MWh 
of non-fuel O&M costs from the $21 / MWh margin, results in a net margin of $17 MWh.  
Income from energy sales could reach $1.4 million.  With a projected annual capacity charge 
of $2,250, 000, the net cost to the Electric Department would not exceed $850,000.  The F.Y. 
2005-06 net income for the Electric Department was $40 million, putting the worst case net 
cost at approximately 2% of income. 
 
 
 



 
IRP, 2007 Page 17 of 22 April 3, 2007 
 

Fuel Diversity 
 

 
EPAct 2005:  The Energy Policy Act of 2005 encourages electric utilities to minimize 
dependence on a single fuel source and produce electricity utilizing a diverse mixture of fuels 
and technologies.  Generation plant is the greatest physical impediment in fuel switching, 
over which an electric utility has control.  Issues such as permitting, transportation, and 
availability are generally beyond the control of individual electric utilities and may be shorter 
lead time than plant acquisition. 
 
This IRP considers the period between 2011, when WEC2 becomes operational, and 2019, 
when additional resources will be needed.  Grand Island will experience the least diversity in 
2019, so 2019 is selected as the year of analysis. 
 
Resources:  In 2019 Grand Island will have the following resources, listed by fuel type: 
 
 

Coal generating capacity, 148 MW, approaches the 173 MW of natural gas / oil capacity.  Of 
natural gas / oil generating units there is a near equal split between #2 oil, 81 MW, and #6 
oil, 92 MW. 
 
Load:  Resource diversity is near meaningless if all resources are required to serve the load.  
Grand Island has structured its resource portfolio to neatly fit within various sections of the 
load duration curve.  Maintenance outages are coordinated with neighboring utilities, during 
shoulder months and are not included in the analysis.  
 
In 2019, the projected summer peak demand is 225 MW.  With 148 MW of coal fired 
generation, natural gas / oil generation is expected to operate fewer than 1,000 hours per 
year.  Combustion turbines are planned to produce the peaking energy, utilizing either natural 
gas or #2 oil.  If neither of these fuels is available, the Burdick Station steam generation can 
satisfy the peaking demand, using #6 oil. 
 
If coal is unavailable, natural gas / oil generation can fully serve the load for all but 500 
hours per year.  Only 53 MW of coal generation will be needed during the peaking intervals.  
Since 48 MW of coal fired energy will come from NC2 and WEC2, it is unlikely that PGS 
would be operated in an environment of more plentiful fuels.  
 
The following projection of the load duration curve for 2019 serves as a reference for the 
various blocks of generation. 

Primary Fuel Secondary Fuel Technology Total Net Rating 
coal none steam turbine 148 MW 
natural gas #2 oil combustion turbine 81 MW 
natural gas #6 oil steam turbine 92 MW 
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Load Duration Curve 2019
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Financial Benefit:   It is instructive to join the historic natural gas price data from IRP, 
2001with that provided by EIA.  These prices can then be compared with Grand Island’s 
average annual retail electric rate. 
 

Natural Gas vs. Electric Price
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From 1943 until 1983, Grand Island’s generation was dependent upon, low cost, natural gas.  
Until 1973 the dependency was unquestioned. Fuel oil storage provided a high cost 
alternative, but during the embargo, oil was difficult to obtain.  When natural gas prices 
began the seemingly unchecked rise, electric rates were forced to follow, more than tripling 
in a decade.   
 
PGS became operational in December 1982; after switching to coal, electric rates stabilized.  
Revision of coal and freight contracts resulted in 15% decrease in electric rates.  In the early 
1980’s, the steep increase in natural gas prices paused, then resumed.  Electric rates are also 
increasing, but with fuel diversity provided by coal fired generation, Grand Island’s electric 
costs are less impacted by natural gas prices than they were in the 1970’s. 
 
Burdick Station Steam Generation:  Firing of #6 fuel oil at Burdick Station must be 
anticipated.  Residual oil is too viscous to flow under ambient temperatures; boiler steam 
heats the oil, so that it can be pumped through the burner nozzles.  Ignition of the boiler 
flame is performed using natural gas igniters. 
 
Burdick Station steam generation is maintained in cold standby condition, operated annually 
for accreditation.  If the fuel situation begins to appear bleak, propane storage should be 
considered to facilitate start-up. 
 
Black Start:  In the event of a system wide electrical blackout, protective relaying on 
transmission interconnections is designed to isolate Grand Island.  If the city load exceeds the 
capability of PGS, the combustion turbines require only minutes for the start and warm-up 
procedure.  Using a diesel engine for start-up, GT-1 has full black start capabilities.  Once 
started, the output from GT-1 powers the start-up motors for GT-2 and GT-3.  Since 
switching must be done to remove unwanted load from GT-1 to direct its output to GT-2 and 
GT-3, local blackout recovery will take approximately an hour. 
 
The combustion turbines can use either natural gas or #2 oil for starting and running.  If 
natural gas pipe line companies are using electric motors to drive compressors, natural gas 
may not be available during a major power outage. The ability to fire #2 oil in combustion 
turbines is critical to power system restoration. 
 
NPPD’s 230 kV transmission line crosses over Grand Island’s 115 kV transmission lines, ½ 
mile north of Platte Generating Station. During the December 30, 2006 ice storm, the 230 kV 
line fell across the 115 kV line, damaging both the 115 kV transmission loop and PGS.  The 
combustion turbines at Burdick Station supplied power to Grand Island until January 3, when 
repairs were complete. 
 
With 81 MW of combustion turbine capacity, essential public welfare and safety facilities 
along with residential and commercial service can be provide to Grand Island, even in as late 
as 2019.  Controlling use of air conditioning and non-essential power use would be required.  
Achieving such control could conceivably be addressed when “smart metering” is 
considered. 
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Conservation 

 
 
Status:  The 1996 Integrated Resource plan did not justify utility sponsored conservation 
programs.  Nevertheless, appliance efficiency standards have been in place for sufficient time 
to be widely adopted.   
 
Residential lighting is no longer restricted to the A-type incandescent bulb.  With 
replacement compact fluorescent bulbs and high efficiency low-voltage systems readily 
available, lighting is primarily a matter of aesthetics. 
 
Residential consumption is sufficiently homogenous so that the impact of energy efficiency 
can be measured.  Between 1986 and 2006, retail sales grew at 2.8% annually, while the 
residential component grew at an annual rate of 2.4%.  The billing months of January and 
February represent consumption during December and January, the peak winter months.  
Annual winter growth was 2.5%; an insignificant amount of electric heat is being added; 
heating load can therefore be ignored at this time. 
 
Residential Consumption:   
 

Residential Customers & Consumption
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Residential energy sales grow at 2.4% annually while the customer count grows at 0.88%.  
To measure the affect of conservation methods, one needs to calculate the per customer 
consumption, which is growing at an annual rate of 1.5%.  On the surface it appears that 
energy efficient appliances and lighting are increasing energy consumption. 
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Average Monthly Residential Consumption 
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New Home Size:  Rather than accept an illogical conclusion with regard to energy efficient 
appliances, one can start with an assumption that consumers are simply purchasing more 
appliances.  A measure of this possibility can be found from the National Association of 
Home Builders (www.nahb.org).  The average new home size in 2005 was 2,434 square feet, 
up from 1,645 square feet in 1975; an annual growth rate of 1.3%.  Americans simply are 
constructing more room in which to use energy, canceling efficiency improvements made to 
individual devices. 
 
This is not surprising.  Although lip service is given to conservation, the real concern is the 
economy.  There are near daily news items on gasoline availability, gasoline prices, new 
home starts, electric adequacy, and electric prices.  These are coupled with seasonal concerns 
with outages, brown outs, and rolling black outs.  The electric industry is expected to 
accommodate affordable consumptive behavior.   
 
Conservation:  Even with the above reservations, a decrease in growth rates supports 
effectiveness of conservation efforts.  Peak demand can be considered a valid metric.  One 
can observe that over the years the growth rate decreases and the peak for a given year is less 
than originally expected. 

 

Source July 2006 
Demand 

July Demand 
Growth Rate 

IRP, 2001 174 MW 2.53% 
IRP, 2003 171 MW 2.44% 

2006 Actual 164 MW 2.32% 
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Although the growth rate is decreasing, not until it approaches, or falls below, the 0.88% rate 
of customer additions, will conservation be achieved.  Unfortunately, the rate of demand 
growth decrease is disturbingly slow. 
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January 19, 2007

ENERGY TOTAL COST AVERAGE COST SOURCE

GENERATION

-82.585 MWh $315,143.71 $0.00 / MWh BURDICK STATION  --  STEAM TURBINES

669,285.836 MWh $8,387,309.13 $12.53 / MWh PLATTE GEN. STATION

11,455.790 MWh $1,316,232.59 $114.90 / MWh BURDICK STATION  --  COMBUSTION TURBINES

680,659.041 MWh $10,018,685.43 $14.72 / MWh TOTAL GENERATION

TRANSMISSION EXPENSE

n/a $142,500.00 WAPA FIRM

n/a $23,504.28 WIND GENERATION TRANSMISSION

n/a $250,877.64 MAPP Schedule F

76.200 MWh         $35,094.52 ENERGY IMBALANCE, IMPORT & Transmission

RECEIPTS

33,367.000 MWh $616,013.43 $22.73 / MWh WAPA FIRM

42,571.000 MWh $2,219,157.20 $52.13 / MWh NPPD TYPE EA0

.000 MWh $0.00 $0.00 / MWh NPPD EMERGENCY

3,892.784 MWh $119,097.53 $36.63 / MWh WIND GENERATION

.000 MWh $0.00 $0.00 / MWh

n.c. INADVERTENT PAYBACK

79,830.784 MWh $2,954,268.16 $37.01 / MWh NET SCHEDULED RECEIPT

INADVERTENT

DELIVERIES

65,863.000 MWh $2,218,722.50 $33.69 / MWh NPPD TYPE EA0

.000 MWh $0.00 $0.00 / MWh NPPD  OPERATIONAL CONTROL

110.000 MWh $4,766.20 $43.33 / MWh MAPP EMERGENCY

INADVERTENT PAYBACK

65,973.000 MWh $2,223,488.70 $33.70 / MWh NET SCHEDULED DELIVERY

INADVERTENT

13,933.984 MWh $1,182,755.90 $84.88 / MWh NET METERED IMPORT

694,593.025 MWh $11,201,441.33 $16.13 / MWh SYSTEM TOTAL

FUEL ADJUSTMENT SUMMARY FOR 2006



January 23, 2006

ENERGY TOTAL COST AVERAGE COST SOURCE

GENERATION

-396.708 MWh $206,983.36 $0.00 / MWh BURDICK STATION  --  STEAM TURBINES

659,723.068 MWh $7,542,524.87 $11.43 / MWh PLATTE GEN. STATION

8,425.710 MWh $1,263,810.63 $149.99 / MWh BURDICK STATION  --  COMBUSTION TURBINES

667,752.070 MWh $9,013,318.86 $13.50 / MWh TOTAL GENERATION

TRANSMISSION EXPENSE

n/a $142,500.00 WAPA FIRM

n/a $4,589.97 WIND GENERATION TRANSMISSION

n/a $265,996.22 MAPP Schedule F

116.600 MWh         $32,542.90 ENERGY IMBALANCE, IMPORT & Transmission

RECEIPTS

33,428.000 MWh $549,017.07 $20.69 / MWh WAPA FIRM

48,432.000 MWh $3,298,502.77 $68.11 / MWh NPPD TYPE EA0

18.000 MWh $424.62 $23.59 / MWh NPPD EMERGENCY

1,039.132 MWh $12,638.20 $16.58 / MWh WIND GENERATION

.000 MWh $0.00 $0.00 / MWh

n.c. INADVERTENT PAYBACK

82,917.132 MWh $3,860,582.66 $46.56 / MWh NET SCHEDULED RECEIPT

INADVERTENT

DELIVERIES

53,626.000 MWh $1,709,903.50 $31.89 / MWh NPPD TYPE EA0

.000 MWh $0.00 $0.00 / MWh NPPD  OPERATIONAL CONTROL

153.000 MWh $7,840.20 $51.24 / MWh MAPP EMERGENCY

INADVERTENT PAYBACK

53,779.000 MWh $1,717,743.70 $31.94 / MWh NET SCHEDULED DELIVERY

INADVERTENT

29,254.732 MWh $2,588,468.05 $88.48 / MWh NET METERED IMPORT

697,006.802 MWh $11,601,786.91 $16.65 / MWh SYSTEM TOTAL

FUEL ADJUSTMENT SUMMARY FOR 2005
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ANNUAL DEMAND PROJECTION 
2.18% Annual Growth
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ANNUAL ENERGY PROJECTION 
3.02% Annual Growth
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MINIMUM DEMAND PROJECTION 
3.47% Annual Growth
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JANUARY DEMAND PROJECTION 
2.68% Annual Growth
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JANUARY ENERGY PROJECTION 
2.96% Annual Growth
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FEBRUARY DEMAND PROJECTION 
2.65% Annual Growth
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FEBRUARY ENERGY PROJECTION 
2.78% Annual Growth
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MARCH DEMAND PROJECTION 
2.68% Annual Growth
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MARCH ENERGY PROJECTION 
3.06% Annual Growth
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APRIL DEMAND PROJECTION 
2.79% Annual Growth
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APRIL ENERGY PROJECTION 
3.02% Annual Growth
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MAY DEMAND PROJECTION 
3.38% Annual Growth
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MAY ENERGY PROJECTION 
3.36% Annual Growth
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JUNE DEMAND PROJECTION 
2.34% Annual Growth
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JUNE ENERGY PROJECTION 
3.25% Annual Growth
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JULY DEMAND PROJECTION 
2.32% Annual Growth
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JULY ENERGY PROJECTION 
2.94% Annual Growth
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AUGUST DEMAND PROJECTION 
2.17% Annual Growth
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AUGUST ENERGY PROJECTION 
2.93% Annual Growth
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SEPTEMBER DEMAND PROJECTION 
2.24% Annual Growth
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SEPTEMBER ENERGY PROJECTION 
2.98% Annual Growth
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OCTOBER DEMAND PROJECTION 
3.22% Annual Growth
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OCTOBER ENERGY PROJECTION 
3.08% Annual Growth
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NOVEMBER DEMAND PROJECTION 
2.67% Annual Growth
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NOVEMBER ENERGY PROJECTION 
2.90% Annual Growth
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DECEMBER DEMAND PROJECTION 
2.79% Annual Growth
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DECEMBER ENERGY PROJECTION 
3.05% Annual Growth
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