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City of Beloit, Kansas

Integrated Resource Plan (2007-2012)

(As approved by the Beloit City Council

at their regular meeting at 7:00pm on June 19, 2007)

INTRODUCTION

The purpose of this integrated resource plan is to continue the course for Beloit’s municipal electric utility to follow in evaluating and developing new energy resources. The planning process will evaluate a range of practicable alternatives, including supply-side options, such as new City-owned generation, purchased power and renewable energy resources, and demand-side options designed to alter the way customers use electricity.

The Beloit municipal electric utility is submitting this plan to the Western Area Power Administration (WAPA) as its response to the regulations of Western’s Energy Planning and Management Program. This is the third plan submitted to Western. Subsequent plans will be filed every five years.

Consistent with Western’s regulations, this integrated resource plan and the actions to be implemented over the next five years are directed at considering all reasonable opportunities to meet the utility’s electric energy requirements, using demand-side management techniques, new renewable resources and other programs that will provide the utility’s customers with electricity at the lowest possible cost, while minimizing, to the extent practicable, adverse environmental effects.

The planning process involved 1) describing the key elements of the utility and its service territory, 2) forecasting the electricity needs of the utility’s customers, 3) assessing the sources of electricity supply, 4) assessing the demand for electricity, 5) exploring the opportunities for demand-side management programs and 6) establishing an action plan. The remainder of the report is organized along these steps.

CURRENT PROFILE OF THE MUNICIPAL ELECTRIC UTILITY

Beloit, county seat of Mitchell County, is located in the Solomon River valley in north central Kansas. The City is at the intersection of State Highways 14 & 9, and US Highway 24, just 41 miles north of Interstate 70 and 45 miles northwest of Interstate 135. The closest metropolitan area is Salina, approximately 65 miles southeast. Waconda Lake and Glen Elder State Park are within a 15-minute drive, providing fishing, hunting and camping to the area. Beloit is both the governmental and commercial center of Mitchell County, as well as its largest town, with a current population of about 4,000.

The City and County have lost population over the last ten to twenty years. In 2000, Mitchell County’s population stood at 6,932, compared to 7,203 in 1990. From 1990 to 2000, Beloit’s population declined too, from 4,066 to 4,019. A reversal in the decline is still expected although slight. The City expects its population to be 4,050 by the year 2008 and 4,140 by the year 2015, which translates into a modest 0.2% annual increase from 2000. Even to attain this moderate growth, the city will need to attract and retain persons in the 25-44 age bracket, as well as other groups, particularly high school and technical school graduates, and persons in retirement.

The total population in the area has trended downward. This is indicative of a common problem in rural Kansas, where smaller communities struggle to keep and attract the businesses that will keep the younger workforce from migrating to urban centers. At the same time, the number of farms in the county is continuing to decrease and older people are moving from their farms into towns. In Beloit, the “age 65 and over” group comprised 21.3% of the population in 2000, while the percentage for the entire county, including Beloit, was 21.4%. Between 1990 and 2000, the city’s total population declined by 1.2%.

To attract population and commerce, the City promotes its central location, productive workforce, transportation network, quality living conditions, educational system, equitable tax structure, competitively priced energy resources and incentives to businesses such as tax relief and training assistance.

The average daily temperature is 30 degrees in January, 52 degrees in April, 80 degrees in July and 57 degrees in October. The area receives an average annual precipitation of 27 inches and an average annual snowfall of 22 inches. The topography is flat to rolling hills to river bottom. Significant portions of the City’s southern region are within the limits of the 100-year floodplain, as are some of the residential areas in the eastern and western sections.

Beloit provides electric, water and sewer utility services to the community. Natural gas service is provided by Kansas Gas Service, Inc. Rolling HIlls Electric Cooperative, Inc. provides electric service to the area surrounding the City’s electric service territory. The City’s electric system is interconnected with Mid-Kansas Electric Cooperatives (MKEC) (previously Aquila, Inc.). Through its interconnection with MKEC, the City purchases power off the transmission grid. This interconnection was energized in 1976, updated and moved in 1999 and feeds the City’s electric system through a new City 34.5 kV transmission line.

Beloit received notice of the termination of the long term contract with Aquila and notice that Aquila’s Kansas assets would be sold to Mid-Kansas Electric Cooperatives. That transaction was approved by FERC and KCC earlier this year. We are now in the process of exploring our options for the purchase of power to fulfill the needs of the city at a reasonable cost. Beloit has also in 2006 signed an agreement with Kansas Municipal Energy Agency (KMEA) to purchase 3 mega-watts of power from Grand River Dam Authority (GRDA) to start delivery in October 2007 and another 2 mega-watts to begin delivery in 2010. We are also working with KMEA to attain an agreement for the purchase of power from Mid-Kansas Electric Cooperative. The negotiations are ongoing.
Fire protection to the City is provided by a 25-member volunteer fire department. The police department has 8 full-time and several reserve officers. Ambulance services are provided by Mitchell County EMS. The Moritz Memorial Municipal Airport consists of nine hangers and a 3,600-ft. asphaltic concrete runway.

The utility has six customer classes: residential (urban and rural), small business (urban and rural), and large business (urban and rural). Kilowatt-hour sales to the customer classes are divided approximately as follows: residential 40%, small business 26% and large business 36%. When power plant, City use and losses are included, the growth rate in total electricity use was 3.1%. (See Schedule 2)

The utility experienced its record 13,400 kW peak load at 3:35 PM on August 9, 2006. This was a 400 kW increase over the prior year’s peak. The historical peak loads shown on Schedule 3 depict growth rates during the past twenty-one years in the range from 0.5% to 11.9%.

With regard to the market potential for residential sales, there were 1,851 housing units in Beloit, according to the 2000 Census. Of the total, 12% were vacant, 62% were owner-occupied and 26% were renter-occupied. A slight upturn in housing growth, along with the residential demand for electricity, will most likely occur if the City’s estimated 0.2% annual population growth rate actually occurs.

For small and large business sales, the major employers in the utility’s service territory are two farm equipment manufactures, five educational facilities, two health care facilities, City, County and State government, and the local cooperative. Other business customers include light manufacturers, two motels and retail stores. No other new large businesses are expected in Beloit.

The employment picture in Beloit is consistent with the modest growth in electricity sales. The employment base in Beloit is service and trade industries, managerial and manufacturing occupation. Today, retail trade, health services, educational services, construction and agricultural occupations continue to make up the largest employment sectors.

Beloit competes with neighboring communities for commerce and new industry, and views its electric rates as a factor in remaining competitive. Beloit wants its electric rates to be at least comparable to those in Clay Center and Russell, which are two cities of comparable size in the area. Both Clay Center and Russell have municipal electric utilities. For residential sales, Beloit’s rates are below those in Clay Center and Russell. Its business rates are generally equal to those in both comparables. Beloit’s rates compare favorably to those of Rolling Hills Electric Cooperative, which is the cooperative providing retail electric service to the rural areas surrounding Beloit.

The utility’s electric energy sources consist primarily of purchased power. As indicated on Schedule 4, purchased power on average has represented over 98% of the energy supply during the last six years. City-owned generation is used as the principal power source during summer peaking periods when Aquila, Inc. has interrupted delivery of economy energy. City generation accounts for 2.3%, on average, of the utility’s annual energy needs, depending on the extent to which Aquila, Inc. has interrupted deliveries to the City so that it can meet its own native load demand during hot, air conditioning weather.

While City-owned generation is not a principal source of electric energy, the facilities are a critical element of electric capacity needed to meet peak loads. Although total City-owned generation capacity is rated at 19,350 kW, the utility claims only 16,445 kW for accredited continuous peaking capacity. The remainder of the capacity supply consists of 2,000 kW from Western Area Power Administration (WAPA). Starting in the fall of 2007 the city will start receiving 3,000 KW from a contract with Grand River Dam Authority (GRDA) and another 2,000 KW Starting in the fall of 2010.
The 23,445 kW capacity is more than adequate to meet the utility’s peak day requirements. The utility has been supplying summer peak demands in the range of 12,000 to 13,500 kW. Given a targeted 18.0% capacity reserve margin and its current capacity sources, the utility can serve a peak load of about 19,225 kW.

Beloit owns its electric utility for the benefit of the community. As such, the utility’s goal is to minimize the price of electricity to all its customers and to provide long-term price stability. The same rates have been in effect since 1979. The City promotes its competitive utility rates as a community asset. Electric utility personnel work on electric projects for the water, sewer, street and parks departments, at no charge. As a means of keeping the utility rates low, the electric utility has stopped the practice of free electricity for the streetlights and for ball fields in the parks department. They have also reduced the transfers to the general fund to just a franchise fee.

The electric utility has reduced its workforce from 16 to 14 employees: a director of plant operations, a director of systems operations, two foremen, five power plant operators/maintenance workers, four distribution maintenance workers and a meter reader. Because of the utility’s size, the addition of simply a one-employee integrated resource-planning department would have a significant financial impact on operations. As a reference, electric utility operations produced a net income of ($109,688) in 2005 and $700,224 in 2006. (See Schedule 6) The utility is in the process of rebuilding its reserve funds after the major project of a new 34.5 kV transmission line.

LOAD ANALYSIS AND FORECAST

Annual peak demand and energy sales are expected to increase gradually over the five-year planning horizon, from 2007 to 2012. As shown on Schedule 7, total energy sales are expected to increase 1.78% annually, from 49,437 MWh in 2007 to 54,094 MWh in 2012. The corresponding peak demand is expected to increase from 13,467 kW in 2007 to 13,807 kW in 2012, an annual increase of 0.5%.

The negative growth rates reflect a slow customer and economic growth in the utility’s service territory. Beloit’s population has decreased by 1.2% over the ten years between 1990 and 2000, while new single-family building permits were issued at an average rate of 2.35 units per year. Some increase in demand and energy is expected as a result of the rise in housing units and a modest growth in the number of commercial businesses.

The forecast is particularly susceptible to changes in the agricultural outlook for the region. The forecast also assumes sales to major commercial and industrial customers will grow at a 1.0% annual rate.

SUPPLY-SIDE ASSESSMENT

Peak demand is supplied primarily from the utility’s seven internal-combustion generators, while energy is supplied primarily by economy energy, non-firm purchases from MKEC.

Schedule 8 presents operating statistics on the utility’s generators. The seven units are small, rated from 750 kW to 6,000 kW, dual-fuel, internal combustion generators, installed between 1947 and 1980. The smallest unit, a 750 kW Alco installed in 1947, is a dark-start unit used mainly for station power to prepare the other units to start after a total outage. The units are used during the summer peak periods when MKEC disrupts the supply of economy energy. Due to the installation of the new 34.5 kV transmission line the peaking units will not be used as much because of the added supply to the City through its interconnection with MKEC. We will also experience fewer outages from storms. These units, however, remain the main source of capacity used to meet the utility’s peak load responsibility. They are also valuable as the means by which the utility can qualify to purchase economy energy from outside sources, if available, currently from Mid-Kansas Electric Cooperative.

Utility-owned generation is combined with firm power from Western (WAPA), and in the future Grand River Dam Authority (GRDA) to comprise the utility’s capacity supply. Because of the age of the generators and the high risk and cost of damage, the plant operators decided to claim 16,445 kW accredited capacity for the utility-owned generation, compared to the 19,950 kW nameplate capacity. The 2,000 kW of firm Western and the 3,000 kW of firm from GRDA power, supplies peaking and intermediate loads. Together, the utility’s 21,445 kW beginning 2007 and 23,445 in 2010 of accredited capacity is sufficient to meet projected peak load through the year 2012.

In 2000 the City built and installed a 34.5 kV interconnection and transmission line from MKEC’s 115 kV line approximately 6 miles northeast of Beloit to the power plant to increase the capacity to the City 4 MW to a total of 12 MW from 8 MW.

While internal generation is a major capacity source, most energy is purchased from MKEC. (See Schedules 4 and 9) Of the 49,139 MWh total energy required during 2006, the utility purchased 8,248 MWh from Western (WAPA), under a firm-power contract that expires September 30, 2024. Under an economy energy tariff, the utility purchased 40,482 MWh from Aquila, Inc. Only 410 MWh was generated by the utility, showing the increase in capacity provided by the new interconnection.

At the end of our contract with Aquila in November 2007, Western (WAPA) power will be the most economical, costing about 35.5 mills at a time when regional utilities have started increasing their rates and power marketers are offering Kansas wholesale customers somewhat competitive prices. 

To increase distribution efficiency, the utility has undertaken an ongoing program to enhance current flow by converting the distribution line system from 2,400-volt-delta to 12,470-volt-Y. Distribution system efficiency has been improved by adding additional switched capacitor banks. Both actions have been and are expected to continue to create net benefits by decreasing line losses. Another ongoing program by the utility is the conversion of streetlights to more efficient technologies.

Infrared scanning is used on the system including all substations and switchgear. Scanning on a periodic basis should uncover potential problems and decrease the likelihood of serious outages. Continuing use of infrared scanning is expected to detect new distribution problems that can affect line losses and system efficiency.

DEMAND-SIDE MANAGEMENT

The utility classifies its customers into residential, small business and large business categories. Each category is divided into urban and rural customers. The residential rate is a one-part rate consisting of five energy rate blocks. Small business customers are billed under a one-part rate consisting of six energy rate blocks. A two-part, demand and energy, rate applies to large business customers. Schedule 11 lists the rates for each customer category.

Based on 2006 data and an estimated 96% coincident factor, the contribution to system peak demand by customer class is as follows:



Residential


5,243 MW


39%



Small Business

3,422 


26


Large Business

3,765



28


Losses and Unacct.
   970
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Total
        13,400

During the same year, energy sales to the customer classes were as follows:



Residential


16,805 MWh

40%



Small Business

11,134


25



Large Business

14,638


35





Total

42,577
Load is greatest in the summer months as air conditioning use increases. The utility can expect its annual peak during July, August or September. As can be seen from Schedule 10, the utility experienced a 41.9% load factor during 2001, which is moderately high compared to other small towns in Kansas. Peak demand during non-summer months runs about 55% of the summer peak. Non-summer monthly load factors are higher than in summer months, but this occurs while load is well below the utility’s 18,445 MW capacity. Overall, the utility has more than adequate capacity to meet peak demand and could increase its utilization of fixed cost by expanding off-peak sales. The result would be lower rates.

The utility’s major customers are among those found in the typical small Kansas community: the local school district, health care facilities, agricultural products processors, grocery stores, light manufacturing plants and, perhaps, a regional hospital, retirement center and community college.

Losing a large customer is an ever-present risk for the utility, for two reasons. First, the regional economy is too small to provide much business diversity. Relative to the size of the total customer base, each large customer is significant to the utility. Second, the utility’s service territory is small and established by law. Rolling Hills Electric Cooperative serves the area surrounding the Beloit’s defined territory. This means that a customer can be lost if it relocates by just a mile or two. Fortunately, the health care facilities and public schools are much less susceptible to relocation. There is also the possibility of losing large customers from electric deregulation, where the customer can be enticed away by any other energy supplier.

Load curves during on-peak summer months and off-peak winter months are shown on Schedule 5. The utility existing 21,445 kW capacity (with reserves) would be more efficiently used if sales were increased anytime during winter months and between 11 PM and 10 AM during the summer months.

The marginal cost of supplying more energy during off-peak hours will be approximately the 40.75 mills/kWh that the utility pays for energy, plus distribution losses. Distribution losses are estimated at between 10% and 12%. The marginal cost of supplying more capacity (or the avoided cost of reducing peak load) is zero up to 21,445 kW. Given the current peak demand of about 13,500 kW, there is room for supplying additional demand at zero marginal cost.

Although marginal costs vary by season during the day, the utility doesn’t offer seasonal or time-of-day rate differentials, except to the extent that the cost adjustment charged to all customers, tracks monthly changes in energy costs. Both the residential rate and the small business and large business rates have declining block energy charges. The large business rate has a demand charge in addition to the energy charge. See Schedule 11 for the monthly retail rates.

The declining block rates were originally instituted to recognize economies of scale and to encourage the use of electricity over other energy sources. The price signal of declining block rate might no longer be appropriate in light of today’s concerns about energy conservation and the environment. Moreover, the current electric industry cost structure might justify a move toward a flat energy rate or even an inverted block rate structure. The city is currently exploring the possibility of rate increases through a rate study.
With regard to demand-side measures, the utility has been improving the city’s use of electricity by converting streetlights from mercury to more efficient high-pressure sodium.

The utility works with individual customers, in an informal manner, to help them use electricity more efficiently. Essentially, Beloit is a small town with a community atmosphere linking the utility department with its customers. Employees at the commercial customers and utility workers know each other personally, and have built cooperative working relationships. Utility employees advise the electricians at large customers on ways to install new equipment and upgrades. The large business customers with demand meters are encouraged by the utility to add capacitors as a means to improve their power factors. 
OPPORTUNITIES FOR DEMAND-SIDE MANAGEMENT PROGRAMS

Utility management considered how well the various demand-side management (DSM) objectives applied to the utility’s supply and demand situation and the utility’s operational goals. Six load shape objectives that might be accomplished by DSM were considered:

1. peak shaving

2. load shifting

3. strategic conservation

4. flexible load shape

5. valley filling, and

6. strategic load growth

Peak shaving is not appropriate because the utility has more than adequate capacity, meaning its avoided capacity cost is zero. New capacity might be needed in ten years, but there is too much uncertainty about load growth to justify instituting peak-shaving DSM programs today. Because load shifting and strategic conservation include peak shaving, in combination with valley filling or conservation, they were rejected as well, for the same zero-avoided-cost reason.

Flexible load shape DSM programs are primarily directed at decreasing winter and summer peak demand by targeting water heater and air conditioning end uses. A flexible load shape program to control air conditioning is an option the utility will consider in the future, especially if peak demand growth over the next five years increases faster than currently forecasted.

The most appropriate DSM load shape objective is valley filling during the summer months and strategic load growth during the winter months. The valley filling programs would be designed to increase demand during the summer months, between 10 PM and 10 AM. The potential exists for increasing off-peak sales during the summer. The winter daily load indicates that strategic load growth programs directed at increasing winter demand throughout the day are appropriate. Both valley filling during the summer and strategic load growth during the winter would increase sales volumes within the existing capacity capability. By increasing sales within the same fixed cost parameter, the utility would be accomplishing its overall goal of minimizing the price of electricity to its customers.

Energy conservation for the City services is cost justified. The utility provides electric services for all City-owned buildings, wells, the wastewater treatment plant, streetlights, ball field lights and local law enforcement. City use is metered and billed, except for the streetlights. Because the net revenue earned on electricity sales to the City ultimately flows back to the City in the form of transfer payments, any reduction in sales to the City would be a net benefit in the amount of the cost of the energy saved.

After deciding on valley filling and strategic load shape objectives, the utility management then selected a criterion for evaluating DSM programs. The five criteria considered were:

1. the revenue requirements test,

2. the total resource cost test,

3. the societal test,

4. the participant test, and

5. the rate impact measure test.

As used for this integrated resource plan, the revenue requirements test measures the cost-effectiveness of a DSM program by comparing the utility’s costs before and after implementing a DSM program that conserves energy or reduces load than to provide the equivalent amount of power, then the program passes the revenue requirements test. The DSM program participants’ (customers’) cost and lost revenues are ignored. The revenue requirements test was not used because it cannot be used to evaluate valley filling and strategic load growth programs, where additional energy costs are incurred. Also, the revenue requirements test fails to consider the rate impact on non-program participants.

The rate impact of a DSM program on non-participants is crucial to the utility’s viability. As already discussed, the City’s economy is dependent on a limited number of commercial and industrial businesses. Neither the utility nor the City can afford to lose a major customer to surrounding utility company or to a neighboring community. Customer electricity rates are too important to be ignored in evaluating DSM programs.

The total source cost test is similar to the revenues requirement test, except that it includes costs paid by program participants and ignores the cost of incentives paid by the utility to program participants. The total resource cost test was rejected as well, because it too cannot evaluate load-building programs and fails to consider rate impacts.

The societal test is considered to be the same as the total resource cost test except it is expanded to include externalities such as environmental costs. As with the total resource cost test, the societal cost test doesn’t consider rate impacts.

When used to initially screen potential DSM programs, the participant test can be useful. The participant test focuses on the economics of the program participants, and seeks to answer the question of whether the program will attract participants on its economics merit.

Given the DSM load-shaping goals of load building and the critical need to keep all rates competitive, the rate impact measurement test was selected as the appropriate quantitative criteria for evaluating DSM programs. The rate impact measurement (RIM) test considers what happens to average rates when a DSM program changes operating revenues and costs. A DSM program fails the RIM test if it results in an increase in electricity rates. One weakness with the RIM test is that when either marginal revenues or costs deviate from the forecast, the test might justify certain load building programs where marginal costs exceed marginal revenues. To minimize this possibility, the utility will need to continually monitor each RIM-justified DSM program to see that revenue and cost assumptions are still operative.

One important consideration that affects all DSM activities is the threat of retail competition. The possibility is high that retail wheeling in some form will be introduced by the Kansas legislature, at some point in the future. Retail wheeling will mean that any DSM activities that tend to increase rates for the utility’s major customers will also increase the risk of losing those customers to competitive suppliers.

Another factor regarding the feasibility of DSM activities is the utility’s lack of economies of scale. The utility simply doesn’t have the sales volume to justify large DSM programs. As can be seem by reviewing Schedule 6, Summary of Revenues and Expenditures, the addition of just one employee to oversee DSM programs would have a significant impact on net income. For this reason, any DSM activities must recognize and work within the limited budget of a small utility.

PAST FIVE YEAR
In the past five years of this program the utility has had some significant savings in the use of electricity by some of its customers and things accomplished by the city for the benefit of end users.

The utility has helped in the savings by conducting infrared audits at no cost to the customers and a savings of 519,500 kWh to residential, 606,145 kWh to commercial and industrial and 1,132,209 to utility initiated programs over a period of three years (See Schedule 13). These savings are reported each year and continue each year into the future.

The utility continues to have no formal plans in place, we are working in partnership with the consumers of energy to put initiatives in place to create new opportunities to reduce demand-side capacities and conserve energy.

IMPLEMENTATION PLAN

Consistent with the timeframe set out in the regulations of Western’s Energy Planning and Management Program, this integrated resource plan will cover the five years 2007-2012. The plan to be implemented is defined by the following basic parameters:

1. there is sufficient capacity to meet projected load growth and adequate power supply arrangements are in place.

2. the load shape objectives are valley filling during the summer and strategic load growth during the winter.

3. energy conservation for the City services would be beneficial.

4. the rate impact measurement (RIM) criteria is appropriate.

5. budgetary constraints and the effect of DSM activities on utility transfer payments are critical.

6. the existing informal working relationship between the utility and its customers is producing DSM results.

A first step in implementing the plan will be to collect data that can be used to screen DSM programs from a list of possible programs. Given the basic parameters outlined above, the possible programs to be considered have been selected and attached here at Schedule 12. The screening process will employ the rate impact measurement test and consider the limited staff and utility resources. The informal DSM measures currently employed by the utility will be considered as possible cost-effective alternatives to the more formal and rigorous DSM programs appropriate for large-scale implementation.

Screening the DSM program long list will constitute a major implementation step. In addition to running the rate impact measure test, data will be collected on end-use saturations, peak use by end-use and customer acceptance. Marginal cost and discount rate information will be gathered and environmental considerations will be incorporated. The public will be invited to participate in the screening process, as well.

Once DSM programs are selected, the next implementation step will be to design an evaluation plan to measure the success of the DSM programs. This may include the acquisition of software to run cost/benefit analyses. While implementing only successful programs is the ideal goal, the evaluation plan also will be used to modify programs that are experiencing problems and to eliminate programs that prove to be ineffective.

The DSM evaluation will measure both the process and the impact of the programs. The process evaluation examines the efficiency of a program in such areas as administrative costs, service problems and participant satisfaction. The impact evaluation examines the effectiveness of a program in such areas as energy use, peak demand and program participation.

The last step will be to start the programs and monitor them. The results will be reported in the Integrated Resource Plan (2012-2017).

Between 2007 and 2012, the utility will select, design and implement DSM programs. During the first year, programs to be implemented will be selected from the list shown of Schedule 12, based on final cost and quantitative factors. Program costs, participation levels, energy and demand impacts, and current market penetration will be estimated during the first year. For each selected program, a program budget and schedule will be designed. The program design is expected to be accomplished by the end of 2012 for some programs and in early 2009 for other selected programs.

Program implementation is scheduled for 2008 and 2010. The evaluation and verification process will take place continually after implementation and will be used to answer questions on whether to expand, modify and eliminate specific programs.
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