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2004 Long-range Sales and Demand Forecasts
Otter Tail Power Company

1. Introduction

These forecasts are the first done by the Regulatory Economics area of Regulatory
Services. The methodology is a change from the previous 11 forecasts done using the
end-use framework in SHAPES-II. The methodology was changed from an end use to an
econometric model per the Minnesota Public Utilities Commission order in docket E
017/RP-02-ll68 issued March 20,2003, Item 2. Implement a different energy and
demand forecasting methodology. Otter Tail Power Company staff met with staff from
The Department of Commerce on April 21, 2003 and with their advice determined the
general approach to employ. Otter Tail Power Company employed Christiansen
Associates of Madison, Wisconsin to develop a traditional econometric forecasting model
to replace the previous end-use model. The main purpose of this forecast is for use in the
Integrated Resource Plan (IRP). Other work areas in the Company provided information
and assistance.

2. Forecast results

This section describes the results of the forecast. The sales forecast is presented first,
followed by the peak-demand forecast. The forecast includes two alternatives generated
from a confidence interval around the forecasted demand values. All data represents
Otter Tail Power Company alone. There are no contractual pool sales to municipal or
agency loads commingled in these results. Only the portion of load in excess of load
from other suppliers used by municipals or agencies and served at retail are included in
this forecast.

3.1. Sales forecast

The sales forecast consists of a base forecast and two alternative scenarios. The base
forecast is the most-likely estimate of future load based on the data provided in the
model. The alternative forecasts are generated using the uncertainty around the estimated
parameters of the forecasting equation system peak model which contains an estimate of
the effect of weather on peak demand. That parameter estimate has a standard error
associated with it that can be used to generate a confidence interval around the forecasted
demand value (e.g., there is some probability that the "true" value of the parameter is
actually larger than the estimated value, which would imply that the effect of weather on
demand would be larger, leading to a higher peak demand for a given assumed weather
condition). It is important to note that when the confidence interval around the demand
forecast is calculated in this way, the values of the explanatory variables, such as
weather, economic growth, and demographics are all maintained at fixed assumed, or
expected levels (e.g., there is no accounting for the forecast uncertainty due to the fact
that weather conditions in some of the forecast years are likely to differ from the
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expected conditions). The scenarios represent about a 10% spread above and below the
base.

This forecast represents unmanaged sales, that is, for the purpose of this forecast it is
assumed that the load management system is not being used to control customer loads.
Control is another step in preparation of the IRP and done by Resource Planning at the
time the IRP is prepared.

3.1.1 Growth rates and scenario spread

Table 1 summarizes the growth of the sales forecast. Sales growth in this forecast is
primarily due to increases in electric use and secondarily due to customer growth and
other factors

Table 1
2004 Sales Forecast Statistics

Average Compounded Growth Rates
Years I Low Forecast I Sales Forecast I High Forecast

2004 to 2028 1 1.43%1 1.67%1 1.92%

3.1.2 Sales data

The actual listing of the sales forecast is shown in Graph 1 and Table 2. The graph shows
that the forecast and scenarios smoothly continue from the historical sales.

Graph 1
2004 Long-Term Annual Sales Forecast
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authority. The latest forecast for large pipelines predicts about 1.9% growth. These
numbers are based on the raw model class totals.

Table 2

2004 Long-Tenn Forecast

Annual Sales Forecast (Unmanaged)
Gigawatt-hours

Year Low Low Forecast Forecast High High Net Energy

Annual Annual Annual for Load/

Growth % Growth % Growth % System
Inout*

2003 3524.882 3822.641 4165.023 4090.226
2004 3506.198 -0.5% 3849.922 0.7% 4251.576 2.1% 4119.416
2005 3531.685 0.7% 3893.305 1.1% 4317.469 1.5% 4165.837
2006 3580.371 1.4% 3953.903 1.6% 4392.385 1.7% 4230.676
2007 3632.454 1.5% 4016.929 1.6% 4468.428 1.7% 4298.114
2008 3697.991 1.8% 4094.666 1.9% 4560.690 2.1% 4381.292
2009 3741.248 1.2% 4147.888 1.3% 4625.857 1.4% 4438.240
2010 3797.429 1.5% 4215.705 1.6% 4707.641 1.8% 4510.804
2011 3854.693 1.5% 4285.084 1.6% 4791.621 1.8% 4585.040
2012 3925.539 1.8% 4369.996 2.0% 4893.507 2.1% 4675.896
2013 3972.267 1.2% 4428.505 1.3% 4966.373 1.5% 4738.500
2014 4031.815 1.5% 4501.669 1.7% 5056.149 1.8% 4816.786
2015 4092.381 1.5% 4576.443 1.7% 5148.326 1.8% 4896.794
2016 4166.254 1.8% 4666.528 2.0% 5258.292 2.1% 4993.185
2017 4214.702 1.2% 4728.666 1.3% 5337.426 1.5% 5059.673
2018 4276.335 1.5% 4806.051 1.6% 5434.370 1.8% 5142.475
2019 4338.234 1.4% 4884.227 1.6% 5532.844 1.8% 5226.122
2020 4414.782 1.8% 4979.476 2.0% 5651.409 2.1% 5328.040
2021 4464.785 1.1% 5045.457 1.3% 5737.586 1.5% 5398.639
2022 4529.455 1.4% 5128.560 1.6% 5843.954 1.9% 5487.559
2023 4595.021 1.4% 5213.318 1.7% 5953.031 1.9% 5578.250
2024 4675.635 1.8% 5315.811 2.0% 6083.223 2.2% 5687.917
2025 4728.399 1.1% 5387.402 1.3% 6179.011 1.6% 5764.520
2026 4798.382 1.5% 5479.170 1.7% 6298.700 1.9% 5862.712
2027 4869.986 1.5% 5573.454 1.7% 6422.168 2.0% 5963.596
2028 4958.555 1.8% 5687.815 2.1% 6569.665 2.3% 6085.962
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3.2. Peak-demand forecast
Tables 3 and 4 summarize the growth rates of the 2004 peak-demand forecast. It can be
seen from these tables that all scenarios show growth over the 2004-2028 forecast period.
Winter peak demand growth rates and summer peak demand growth rates are similar to
the previous forecast. There are no surprising changes. Please refer to the tables for the
actual numbers.

Table 3
2004 Summer Peak Forecast Statistics (Unmanaged)

Average Compounded Growth Rates
Years Low Forecast Forecast High Forecast

2004 to 2028 1.42% 1.52% 1.60%

Table 4
2004 Winter Peak Forecast Statistics (Unmanaged)

Average Compounded Growth Rates
Years Low Forecast Forecast High Forecast

2004 to 2028 1.07% 1.11% 1.15%

Graphs 2 and 3 show how the summer and winter peak-demand forecasts appear with the
scenarios. Historical peaks are also displayed on the graphs.

Again, it's important to point out that the high and low scenarios represent situations
where saturations change in ways that contribute to the additional growth of customer
electricity use or change in ways that reduce customer electricity use. Actual growth is
intended to be between the two scenarios, with the best estimate being along the forecast
scenario line.
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Graph 2
2004 Summer Peak Forecast
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Graph 3
2004 Winter Peak Forecast
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Electric peak demands are very sensitive to external forces. They display wide swings
that may be attributable to high saturations of controllable electric space heating loads,
customer perceptions of electric price with respect to competing fuels, and weather,
among other factors. The true level of demand growth, consequently, can be hard to
predict. Since there are irreconcilable shifts in system peak loads from year to year, it is
assumed that the highest peaks are the best indicators of the true load level. Therefore,
the most important forecasting objective is for the highest observed peaks to fall within
the forecast region bounded by the high and low scenarios.

Tables 5 and 6 detail the actual peak demand forecast for the summer and winter seasons.
This data is listed by MAPP year where, by definition, the Summer Season precedes the
Winter Season. The Winter Season follows into the next calendar year. For example,
Summer 2004 falls in May through October of 2004, where Winter Season 2005 is
November 2004 through April 2005. This model projects in monthly intervals through
December of 2028. Consequently, a January peak for Winter Season 2028-2029 is not
available.
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TableS
2004 Long Term Forecast

Surnt'El' Peak DeImncI Forecast
MAPP Surnt'El' Season wllosses
at lirm of Peak (lktrrenaged)

IVIegawatts
year Low Hgh Forecast % change

2003
2004 572 642 007
2005 583 653 618 1.SOIc
2000 593 665 629 1.SOIc
2flJ7 608 681 644 2.4°1c
2008 618 692 655 1.701c
2009 628 704 666 1.501c
2010 643 719 681 2.3"1c
2011 653 731 692 1.501c
2012 663 743 703 1.501c
2013 677 759 718 2.201c
2014 687 770 729 1.5°1c
2015 697 782 739 1.5°1c
2016 711 798 754 2.001c
2017 720 809 764 1.4°1c
2018 729 820 774 1.3"1c
2019 737 831 784 1.201c
2020 745 842 794 1.201c
2021 753 854 803 1.201c
2022 761 865 813 1.201c
2023 768 877 823 1.201c
2024 776 889 832 1.201c
2025 783 001 842 1.201c
2026 700 914 852 1.1 01c
2027 796 926 861 1.201c
2028 803 940 871 1.201c

2004 Long-range Sales and Demand Forecasts
Otter Tail Power Company

Table 6
2004 Long Term Forecast

\/\linter Peak DerrBnd Forecast
MAPP \/\linter Season wllosses
at lirm of Peak (lktrrenaged)

IVIegawatts
year Low Hgh Forecast % change

2003 647 715 681 a.4°1c
2004 656 724 600 1.3"1c
2005 665 733 699 1.3"1c
2000 678 747 712 1.golc
2flJ7 686 756 721 1.3"1c
2008 695 765 730 1.201c
2009 708 778 743 1.SOIc
2010 716 787 752 1.201c
2011 725 796 700 1.201c
2012 737 809 773 1.701c
2013 746 818 782 1.1 01c
2014 754 827 790 1.1 01c
2015 766 839 803 1.501c
2016 m 848 811 1.001c
2017 780 856 818 a.golc
2018 787 863 825 a.golc
2019 793 871 832 a.golc
2020 800 879 840 a.golc
2021 806 888 847 a.solc
2022 811 896 854 a.solc
2023 816 005 861 a.solc
2024 821 913 867 a.solc
2025 826 922 874 a.solc
2026 830 932 881 a.solc
2027 835 941 888 a.solc
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4. Principal influences on the forecasts
The following are brief discussions of the primary influences on the forecasts. These
items have been considered significant as influential because they are the inputs that are
regularly updated as new data becomes available. The tables below describe the variables
used in the forecasts.

Table 7

Data Used in Energy Forecast Models

~
~

I'-... .g.{g ...... C")

~ ~
..... U) U) U) ~

~
U) (l) (l) (l) C\l

-0 -0 ::J ::J ::J ::J
~..lc: :g :g t:l 0- 0- 0-

~ t:l -e: ~ ~ ~ ~ ~
Residential-MN x x x x
Residential-N D x x x x
Residential-SD x x x x
Farm-MN x x x
Farm-ND x x x x
Farm-SD x x x x
Small Comm-MN x x x x
Small Comm-ND x x x x
Small Comm-SD x x x x
Large Comm-MN x x x x
Large Comm-ND x x x x
Large Comm-SD x x x x
OPA-MN x x
OPA-ND x x x x
OPA-SD x x x
Streetlight-MN x x
Streetlight-N D x x
Streetlight-SD x x
Pipeline-MN x x x
Pipeline-ND x
Malting-ND x
Unclassified-MN x x x x
Unclassified-ND x x x
Unclassified-SD x x x

• logkWh day: the log of average daily energy use for each class for each month
• cddday: average daily cooling degree days for each month
• hddday: average daily heating degree days for each month
• logcust: the log of the customer count for the residential class
• logquesl: the log of total population - Woods & Poole
• logques32: the log of farm total employment - Woods & Poole
• logques37: the log of transportation, communications and public utilities total

employment- Woods & Poole
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• Logrealgdp: the log of real gross domestic product Quarterly Real Gross Domestic
Product (GDP) data was downloaded from www.bea.doc.gov/bea/dn/gdplev.xls .
Real GDP was based on 1996 dollars.

Table 8

Data Used in Demand Forecast Models

§-
;g

§- §- ::J

§- :g
.g. ;g ;g ;g -0

~ .g. ::J ::J

~.S2l ::J :-Q ~ :g
CJ) .S2l CI:l :-Q -S 1j

~$: Q) CI:l ~ -S :s: ~
~::J

~ 0- ~ CJ) CJ) CJ) :s: CJ)

Demand-System x x x x x x x x x

• kw: monthly maximum demands including controlled load, excluding pipeline demands
• ques70: number of households Woods & Poole
• realgdp: real Gross Domestic Product
• srealgdp: summer real Gross Domestic Product
• swthibuildup: swing months temperature humidity index buildup
• wfaws: winter Fargo wind speed
• whddbuildup: winter heating degree day buildup
• swcddhddbuildup: swing month cooling and heating degree buildup

Average hourly temperature data was obtained by averaging hourly temperatures across
14 division monitoring stations throughout Minnesota, North Dakota and South Dakota.
Daily heating degree days (hdd) and cooling degree days (cdd) were calculated based on
the standard 65 degree base and the rounded average of daily high and daily low
temperatures.

Hourly weather data files were obtained from the High Plains Regional Climatic Center
(http://www.hprcc.unl.edu/) for Fargo, ND. Fargo is used as a proxy for the system
average weather data (other than temperatures which come from Otter Tail Power
Company division weather stations).

Quarterly real Gross Domestic Product (GDP) data was downloaded from
www.bea.doc.gov/bea/dn/gdplev.xls . Real GDP was based on 1996 dollars. Real GDP
data for the forecast period was based on the growth of the Woods and Pool forecast for
Total Earnings of Employees for the United States (question 45)

5.1. Population and households
Population and household projections were obtained from Woods and Poole Economics,
Inc. (W&P). Their projections are based on a standard demographic model that takes into
account births, deaths, and migration rates. The W&P National model assumes that
regional population will grow at or below the national average until 2028. Regionally, the
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population rate is expected to increase at about 0.68 percent. Woods and Poole points out
that a wide disparity in growth exists from county to county. Most counties in the OTP
service territory demonstrate little or negative growth. Only 6 counties of over 10,000
households are expected to show growth and of those, only 2 are predominately served
by OTP. Agricultural counties continue to have strong production but declining farm
population.

Graph 4
Households - Woods & Poole
% of counties Otter Tail Power serves
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Otter Tail Power serves load in 75 counties. An earlier study identified counties that are
predominately served by Otter Tail Power Company which, taken together, tend to be
primary indicators of growth. We refer to these counties as "10% Counties". 'Population
characteristics and employment projections of these counties were used in the Otter Tail
model to develop projections of the future number of households (Graph 4) and
residential customers (Graph 5.

'This study showed that counties in which the total population of Otter Tail towns was less than about 10
percent of the total population of the county were not representative of the predominant growth trends of
the Otter Tail system so they were dropped from aggregations of county data. Counties dropped included
Cass (Fargo), Burleigh (Bismarck), and Grand Forks (Grand Forks).
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Graph 5
RESIDENTIAL CUSTOMERS
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5.2 Employment
The Woods and Poole projections for employment, that are used in this forecast, in the
counties representing the Otter Tail service territory, are shown in Graphs 6 & 7.
Regionally, the growth is expected to be in about 1.12 % with only a few counties
showing robust growth. The majority are either flat or declining.
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6. Demand·side manaaement
Demand-side management (DSM) and conservation activities arenot specifically
identified in the forecast. Th_activities h,ave be¢t) common practicefot nlanY years in
the fonn of in~ulationprograms••appliance promotions, and others- New or individual
DSM and conservatlonptogran1& are assutned to have the··sam.e 'impact on total '
applianre.use t:re1ids that they have had in the past.

7.NI&RCPllJllllitll'StanclIJrds
NERCPlanning Standards ate add1:essed i11 this section as~uired 'fQr the _y$is of the
reliability of theinterconn~~ssionsystem. Other areas ofthe. company have
principal responsibility fOrdetaUed,X'ePOrtsso t1leyare not mc1ucled in tbisreport. ThOse .
sourceswill only be referen~here." .

IT.D.Sl-S2.Ml:'This~t requests ades<iription ofthe scope and specificity of
actual and forecast load data andcontrollabledemand..side mana:gem.entclata. ActuallQad .
issav~ in filesconunonlYKn~,asNBlC files. ,Theirfo_is atw04ine81}<column .
format called an EBIfonnat. MottthlyPe~Joads and net energyJorload daUiare ..
reported in a.periQdic reportca1l(~cJ'1he HislQrlcal Lo4d Datareport~ These are both
compiled in the System~on~t.Load andCapabUity i'eports bas«lon 'this
forecast are submitted to MAPl'intbeMAPP411report.I)(nn~Side Mat)agement
details and forecas1$ ate reported to the X)epartmentof Energy in ·EIA-$61. These reports
are compiled in theResourcePlanningDepartrnent. A report called the Demtmd·~de

.Managem~ntFiuan~~ mcentiv~ Projeet,tiet11Us'bjstQtical :OSMpr~~'_.The
Mar:ketPlanning Department maintainstbis report.,Noneoftbese reports are reproduced
in this forecast d~tatio:n. butare available on request.

n,D.Sl.M4: This rneasnremerit descn'bes wb.t hlfommtion is lobe proVided annually to
NERC. Subpart a. (bistmicaJ. hourly loadfi)es) andsnbpartb. (Monthly and annual peate.
hour actual demands and netenergy for load) are provided toNBRc in the Actual Load...
generating Data report by another area of the company. subpait Q. requiring monthly
peak bour forecast· demands andnet energyfor load for tbenext two years-are. in f$t, the
basis forth.e seasonal demands reported in this document. This infonnation 1& reported in
the MAPP 411 report. The full month-by~month series is available on request. Annual
peak forecasts for summer and winter seaSons are in Tables 5 and 6. Annual netenergy
for load is in Table2..

IT.D.Sl.M6: This measurement relates to infommtion about; whether non-member entities
are included in this forecast.Non-member entities aregeneraUynot included in the
f()t¢casts. Otter TailPower Companyprovides power above the WAPAallocation to
some entities at retail and this energy is included inOtter Tail PowerCompany sales
reporting and is also inclu4ed in thisfurecast. .
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II.D.8l.M7: This requires a description of bow uncertainties are treated in the forecast
The asSllnIPtions. methods l,U1d tile manner in which·unceI'tainties are addressed in·the
torecasts are described in section4 &:. 50f tbisdocumentatio.n. Thepnncipal sensitivity
analysis isin the weather l,U1deconomic.variables.

ILD.S2.MI0: IntelTllptfble demands l,U1ddiiect load management·data shall be provided
up to· ten years into the fuun for sutnmerand winter peal< con(iitions. 'ntese data are
submitted to MAPP in the form ofScbeduleL and ·Scbedule 411; also to the Department
ofEnergy in the lYA"S61reportas1l1entionedin measurement L

II.D.S2.M12:Forecasts shall shOw how demand and energy effects ()fdemand~side

management programs are addressed; AsdesetIbed eatl1et.tneloadmAU~ent .
programs are all assumedinactive at tile time of the peak 10tu1sdetailedin this forecast.
'ntis mel,U1S that the applil,U1ces are not beingconttolled and are consuming electricity at .
the time ofpeak. Released energy programsare.treatedtne same as loadmatiagement
programs and are not in use for the uncontrOlled peak, Other cotnpany documents detail
tbettumy programs and. impacts·on tile OTP system so theyare not elaborated on bere.
More detail cAUbe provided in the SJ,leciflc reports covering thosepi;ograms•.rates. or
control systems. Other studies have b0enelone, as well, that can elaborate on the impacts
of outrentDSM progralllS. ContaCt theResoutcePJanning:DeVelopmentdepart:mentfot
more infOrmatlOn.

S••lBlpaCis.OflleWtecbnDlogtes
Recent discussions raise questi~ns ofhOw new energy teChnologies.arehandled in the
forecast Specifically. these might be electticvehicles. se1f~generatiQn. aug new lOfids
such as computer and network related developmen,t. While none of these items are
specificallyintne forecasthecause of the general nature.of load estimation used in the
forecast methOdology, they certainly COUld.beincluded in the future as mOte informa:tioIl
is available.

CUStomer oWned generationhas primarilybeen intended for peakshaving situations l,U1d,
since this forecast assumes all contrOllable loads are notbejng controlled, theself~
generation capability isnolbeing used.

Estimates have been made attributing significant load nationwide to computers and the
Internet infrastructure. This technology is not specifically modeled in this forecast. but a
case maybe made to say that its effect is in there.

9. ConclusiOns
9.1. Summary of results
The 2003 forecast of sa1esl,U1d demand shows that potential for growtncontinues to exist.
The number qfcustomers andemploymetlt projections indicategrowth potential,
althonghlimited primarily toa few counties. Thepatential for increased ownership of
electric powered appliances is encouraging in view of the recent high gas andoll prices.
The market environment of tile large pipeline customer projections holds the potential for
tb~ continued growth in electric pumping. Near-tetnl sales growth is fairly level due to
the increasing cost of electricity due to increases in the fuel adjustment clause rates in

17
Proprietary infunnation ofOtter Tail Power Company

Not For Public Disclosure



2004 Long-range Sales and DeIllalldPorecasts
OtterTailPowerCo~y

recentyears. Prices havejust started to increase in realtettns. but notlo the magnitude of
alternate fuels. thus still making electricity a more competitive and stable fuel source
contraryto the sllort-term volatility of fossUfuels. The increasing denland. to tlSenatural
gas for electric generation holds the possibility ofcontillu1ng higher natural gas prices.
These factors increase the possibility ofcontinuing growth·in electric sales. While
resulting forecasts of the sales ofelectricity show an increase in the near temI. they are
more uncertain in the long term. The OTP service territory is. forthe mostpart,. $low
growing .region. with the only poten.tial for significant residential growth comingftqnl the
spilJ.-.over of the larger ur1)an areas not served by OTP. The long-tenncommercial growth
will probably be similar to the past. Agprocessing may be the primary driver for the
industI'iat·c1ass.h is difficult to clearly.projectdistant growth due to the manyfacto:rs that
can change. so tne fotecast resorts to generally projecting the. status quo. System demand
projections also showpotential for increase in thenear term lilihough at a very low tate
with summerpeaks showing most growth. In the longer view, many uncertainties cloud
the system demand picture. The likelihood ofthemcreasingpenetration of energy
effident f\l)plianees and the prospective loss and gain ofCUSto1llets .due to .wholesale
competition are probably the greatest issues. Increasing fears()fint1ati~. jaDing interest
rates and an unsteady stock market slow potfltttialexpa11sion.The knowledge of .
anticipated futllregrowth patterns is something thatcan only be watehed. WoOds ~d
Pooleijconomics, Inc., anticipates that this decai1e should reveal increases itiproductivity
in the setviceindustl'ies whereit had been lagging behind the growth in the in(iustria!
secto:rs.Otter TailFower may be seeing this effectin theseforecasts. More productive
labor meanS that eommercifll and induslrialgro\lith can <X!cllrwithqutthe.e~pal:Jsi(JJ1qf
the labor force and consequeutlythe residential sector. Without increasesinthe .
residential sector. the municipal requirements don't change, as it is ref1ectedin the
miscenape()usloth~~PUblkH\UthoritY segment The retail1commercial sector iSIlft~owing
as much either, because it provides services tppeople.Fewer people mean few~ ~rviees

wiUherequirea

The overall conClusiol1 is there are many reasons to assume that electric use will continue
to grow modestly into.thefuture.

9.2. Futureobjeetive&

Since this is the first forecast done under this methodology some issues to be addressed in
the next forecastingcycle.include: .
• As always, Forecasts provided by large customers will be reviewed and analyzed to test
their validity.
• The models will be checked for accuracy against new historical dat~

This concludes the 2004 forecast of supply and demand. Any comments or suggestions
concerning this forecast, documentation. or methodology are welcome. The forecast
becomes a more reliable and useful tool through the input of others. Please refer to the
information at the beginning of the document for more details.
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