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A Division of MDU Resources Group, Inc. 

705 West Fir Ave. 
PO Box 176 
Fergus Falls, MN 56538·0176 
1-877-267-4764 

June 30, 2017 

Mr. Daniel P. Wolf 
Executive Secretary 
Minnesota Public Utilities Commission 
121 Seventh Place East, Suite 350 
St. Paul, MN 55101-2147 

Re: Demand Entitlement Filing 
Docket No. G004/M-17-_ 

Dear Mr. Wolf: 

Great Plains Natural Gas Co. (Great Plains), a Division of MDU Resources Group, Inc., 
herewith electronically submits its Demand Entitlement Filing pursuant to Minnesota Rule 
7825.2910, Subpart 2 for the 2017-2018 winter heating season. 

Great Plains received Commission approval to consolidate the North and South Purchased 
Gas Cost (PGA) Districts, effective July 1, 2017 in Docket No. G004/MR-15-879. The analysis 
provided in this Demand Entitlement Filing (DEQ) is based on one consolidated PGA district. 

Great Plains is requesting an increase in capacity of 1,100 Dk per day on Viking Gas 
Transmission (VGT) as shown on Exhibit B. Great Plains requests the additional capacity be 
effective November 1, 2017. 

In support of the filing , Great Plains has attached the following exhibits: 

Exhibit A - Design Day Capacity Requirements 
Exhibit B - Capacity Portfolio 
Exhibit C - Rate Impacts 
Exhibit D - Demand Entitlement Analysis 
Exhibit E - Autocorrelation Discussion 

Design Day Capacity Requirements 

In compliance with the determinations made in Docket No. G004/M-03-303 and its Agreement 
with the Department, Great Plains performed a regression analysis using 36 months of history 



GREAT PLAINS NATURAL GAS CO. 

in its design day methodology. This produces an estimate of the design day demand for firm 
gas service and supports the required pipeline capacity levels. Due to the different weather 
patterns in its service area, Great Plains performed regressions for Marshall, Crookston, and 
Fergus Falls, Minnesota, along with Wahpeton , North Dakota. The calculations are consistent 
with the design day methodologies accepted by the Commission in previous Dockets 1. 

As shown on Exhibit A , Great Plains has calculated a projected design day requirement of 
32,733 Dk/day. This projection consists of 15,821 Dk/day for firm customers receiving natural 
gas from city gates interconnecting with VGT and 16,912 Dk/day for those firm customers 
receiving natural gas from city gates interconnecting with Northern Natural Gas (NNG) . 

Great Plains has a long history of successfully serving its customers gas requirements in a 
safe, reliable and economical fashion . While Great Plains' regression models may exhibit 
evidence of autocorrelation , the Company believes its regressions are accurate, can be relied 
upon for forecasting demand requirements, and the resulting design day peak capacity 
requirements are not unreasonable. Great Plains serves approximately 24,000 customers and 
is intimately familiar with its customer's gas usage, conservation and growth characteristics. 
Further discussion regarding the autocorrelation present in the regression models is provided 
in Exhibit E. 

Capacity Portfolio 

Current 

Transmission capacity currently subscribed to and effective November 1, 2017 totals 49,145 
Dk/day. Within this value, 34,145 Dk/day directly interconnects to Great Plains' city gates. The 
remaining 15,000 Dk/day has been contracted such that natural gas may be purchased from 
markets located on upstream transmission pipelines that do not interconnect with Great Plains' 
city gates. This is referred to as supplemental capacity. 

Currently subscribed transmission capacity that directly interconnects with Great Plains' city 
gates includes 15,000 Dk/day on VGT to serve the city gates of Crookston, MN and 
communities located on Great Plains' transmission lateral located between Vergas, MN and 
Wahpeton , ND. These consist of 13,000 Dk/day of annual capacity and 2,000 Dk/day of 
seasonal (Nov-Mar) capacity. 

As noted in the October 31 , 2016 update submitted in Docket No. G004/M-16-557, Great 
Plains procured 1,400 Dk/day of seasonal capacity on VGT for the 2016-2017 heating season. 
This contract has expired . 

1 Docket No. 8004/M-1 3-566: Order dated January 9, 2014, Docket No. 8004/M-14-563: Order dated August 
11 , 201 5, Docket No. 8004/M-15-645: Order dated June 8, 2017 and Docket No. 8004/M-16-557: Order dated 
June 8, 2017. 
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The currently held VGT capacity is sourced by 15,000 Dk/day of supplemental capacity on 
NNG's transmission system . The supplemental capacity on NNG consists of 13,000 Dk/day of 
annual capacity and 2,000 Dk/day of seasonal capacity, which matches the VGT subscribed 
capacity discussed above. Specifically, natural gas is purchased from market locations on 
NNG's transmission system (typically NNG-Ventura), transported to a NNGNGT interconnect 
(Chisago) , and subsequently transported to Great Plains' city gates interconnecting with VGT. 

To provide transmission service to Great Plains' communities interconnecting with NNG, Great 
Plains holds contracts for a maximum delivery quantity (MDQ) of 19,145 Dk/day. Of this 
quantity, 9,535 Dk/day is under annual subscription while 9,610 Dk/day is under seasonal 
(Nov-Mar) subscription. This capacity directly connects three market locations to all Great 
Plains' city gates interconnecting with NNG's transmission system. The capacity on NNG 
includes the 10-year contract for 2,000 Dk/day of annual capacity approved by Commission 
Order in Docket Nos. G-004/M-15-645 and G-004/M-16-557 on June 8, 2017. 

During the 2016-2017 heating season, Great Plains released 1,300 Dk/day of NNG capacity 
and the terms of those releases have expired. Great Plains intends to use the 1,300 Dk/day, 
previously released , for purposes of serving VGT city gates, on a supplemental capacity basis, 
as described in the Proposed section below. 

Based on approved methodologies for calculating design day capacity requirements and Great 
Plains' current capacity levels, Great Plains is anticipating a consolidated reserve margin of 4.3 
percent. Based on the Commission's direction of maintaining reserve margins of 
approximately 5 percent 2, Great Plains shall seek additional capacity to ensure the 
deliverability of natural gas to its firm customers. 

Proposed 

VGT is currently holding an open-season for capacity that has recently become available on 
their system and customers may bid to secure contracts for incremental transmission capacity. 
Great Plains proposes to place a bid for up to 2,500 Dk/day of incremental capacity through 
this open season, as shown on Exhibit B, Page 1. This 2,500 Dk/day of incremental capacity 
will consist of 1,600 Dk/day to replace the 1,400 Dk/day which expired after the 2016-2017 
heating season. The remaining 900 Dk/day of capacity is to be utilized in future years, avoiding 
the potential need to fund a VGT transmission expansion project. 

If awarded , Great Plains will have the opportunity to utilize 1,300 Dk/day of currently 
contracted NNG capacity, previously contracted for future use for NNG city gate delivery, as 
supplemental capacity to provide delivery from NNG market locations to the NNGNGT 
interconnect (Chisago.) The newly contracted capacity will take delivery of this natural gas to 
VGT interconnected city gates. 

2 Ordering Paragraph No. 4 of the Commission 's September 30, 2010 Order in Docket Nos. G004/M-07-1401, 
G004/M-08-1306 and G004/M-09-1262. 
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Great Plains proposes this arrangement as supplying VGT city gates from NNG market 
locations provides a robust and reliable source of natural gas for its customers. Also, Great 
Plains has considered VGT's sporadic availability of capacity and finds it appropriate to seek 
delivery quantities greater than required for the 2017-2018 heating season in anticipation that 
capacity may not be available in future years . The proposed portfolio also more equitably and 
evenly distributes capacity such that city gates interconnecting with either available 
transmission company have appropriate levels of transmission capacity. 

As shown on Exhibit A, these actions will yield a consolidated reserve margin of 8.0 percent for 
Great Plains' customers. Furthermore, these actions will provide for a projected reserve margin 
of at least 5.5 percent through the 2019-2020 heating season. The current abundance of 
supply, with the economic energy source natural gas provides, is bringing about the 
conversion of users of alternate fuels to natural gas as the desired form of energy. Great 
Plains continues to see interest for natural gas throughout its service territory and anticipates 
additional growth of this reasonably priced clean burning fuel. Great Plains will continue to 
monitor customer growth and related increase in demand as well as the offsetting effect of 
conservation . 

If Great Plains is unsuccessful in its bid to secure additional VGT capacity, the option to 
purchase a delivered supply of natural gas at either of the VGT city gates will be available on a 
term or spot basis. 

Exhibit 8 , page 2, shows the consolidated demand profile history for the 2015-2016, 2016-
201 7 and the proposed 2017-2018 heating seasons. 
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Rate Impacts 

Table 1: Proposed Demand Costs 

Interstate Pipeli nes Volumes Rates Months Demand Costs 
( 1 ) (2) (3) (4) 

Dk/dat $ $ 
Viking 

FT-A - Zone 1-1 (Cat. 3) 8,000 $4.3706 12 $419,578 
FT-A - Zone 1-1 (Cat. 3) 5,000 4.3706 12 262,236 
FT-A Seasonal (Cat. 3) 2,000 4.3706 5 43,706 
Proposed: FT-A- Zone 1-1 (Cat. 3) 2,500 4.3706 12 131,11 8 

NNG 
TFX- Summer 13,000 5.6830 7 517,153 
TFX -Winter 13,000 15. 1530 5 984,945 
TFX Seasonal (Nov. - Mar.) 2,000 15.1530 5 151,530 
TF 12 Base - Summer 5,421 5.6830 7 215,653 
TF 12 Base - Winter 5,421 10.2300 5 277,284 
TF12 Variable - Summer 2,114 5.6830 7 84,097 
TF12 Variable - Winter 2,11 4 13.8660 5 146,564 
TF5 3,410 15.1530 5 258,359 
TFX -Winter 5,200 15.1530 5 393,978 
TFX - Annual (Summer Rate) 2,000 5.6830 7 79,562 
TFX - A nnual (Winter Rate) 2,000 15.1530 5 151,530 
TFX Negotiated Contract 1,000 26.89 18 5 134,459 

FDD-1 Reservation 4,640 1.7140 12 95,436 

Interruptible Demand Credit (346,292) 

Total Demand Charges $4,000 896 

Pursuant to NNG's FERC tariff, NNG adjusts the MDQ associated with the TF12 Base and 
TF12 Variable effective November 1 of each year, based on the amount of capacity used 
during the preceding May - September period . Currently, the adjustment is pending; however, 
the change is typically insignificant. The change in the TF12 Base and TF12 Variable will be 
available by November 1, 2017 and Great Plains will provide a report to the Commission 
regarding the amount of the TF12 Base and TF12 Variable in place for the 2017-2018 heating 
season at that time. 
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Great Plains was requested to address the NNG TFX Negotiated contract rate of $26.8918 for 
1,000 Dk/day from November through March, expiring on March 31, 2025. This contract 
provided necessary capacity for firm customers located behind city gates interconnecting with 
NNG. For the 2014-2015 heating season, Great Plains required additional capacity to meet 
demand requirements for the South District. NNG was fully subscribed at that time, and the 
least costly option available was to subscribe for capacity made available after enhancements 
to NNG's system. The rate includes NNG's cost recovery for those specific enhancements. 

Exhibit C shows the impacts to customers due to the capacity changes discussed above. This 
Exhibit is shown as North and South Districts. Certain components have not yet been 
consolidated , such as the annual GCR rates, which will be consolidated on , or before, 
September 1, 2017, and the Commodity Margin , which will be consolidated on January 1, 
2019. 

There is an increase of 2 .7 percent in the demand component cost for firm customers based 
on the proposed capacity levels and current pricing from the rates in effect in July 2017. The 
estimated rate impacts include the successful acquisition of the 2,500 Dk/day of incremental 
capacity as proposed above. 

The total customer impact of the updated demand profile compared to rates effective July 2017 
is an increase of $0.0346 per dk. Please see Table 2 below for the annual rate impacts 
reflecting the capacity and prices noted in Table 1 above. 

T bl 2 P a e ropose dD eman d C t I OS t mpac s 
Total Total 

Residential Change Firm General Change 
Customer Res Service FGS 

FilinQ Date (77.9 Dk) (%) (434.4 Dk) (%) 
June 30 , 2017 $2.70 2.7 $15.03 2.7 

Demand Entitlement Analysis 

Exhibit D reflects the up-coming 201 7-2018 heating season, on a consolidated basis, for the 
design day requirement, total entitlement and peak day design, entitlement and firm sendout 
per customer. 

The North and South Districts' historical design day requirement, total entitlement and peak 
day design , entitlement and firm send out per customer for the 1995-1996 to the 2016-2017 
heating seasons have been included for reference. 
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If you have any questions regarding this filing , please contact me at (701) 222-7856, or Brian 
M. Meloy, at (612) 335-1451. 

cc: Brian M. Meloy 

Sincerely, 

/s /Tamie }1. Jl 6er[e 

Tamie A. Aberle 
Director of Regulatory Affairs 
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GREAT PLAINS NATURAL GAS CO.
DEMAND ENTITLEMENT FILING 2017 - 2018 HEATING SEASON

DEMAND PROFILE EFFECTIVE NOVEMBER 1, 2017

Authorized Proposed Proposed Contract Expiration
Type of Capacity or Entitlement Amount Change Amount Length Date

Demand Profile (dk) 1/ 
VGT
FT-A - Zone 1-1 (Cat. 3) 8,000 0 8,000 5 years 10/31/22
FT-A - Zone 1-1 (Cat. 3) 5,000 0 5,000 1 year 10/31/22
FT-A  (Cat. 3) Seasonal (November - March) 2,000 0 2,000 1 year 10/31/22
FT-A (November - March) 1,400 (1,400) 0 5 months 3/31/17
Proposed:  FT-A - Zone 1-1 (Cat. 3) 0 2,500 2,500 5 years 10/31/22

NNG
TF12 Base (Summer & Winter) 5,421 0 5,421 5 years 10/31/19
TF12 Variable (Summer & Winter) 2,114 0 2,114 5 years 10/31/19
TF5 (November - March) 3,410 0 3,410 5 years 10/31/19
TFX Negotiated (November - March) 1,000 0 1,000 10.5 years 3/31/25
TFX Seasonal (November - March) 5,200 0 5,200 5 years 10/31/19
TFX (Annual) 2,000 (1,300) 2/ 700 10 years 10/31/25
TFX Seasonal - Capacity Release (1,000) 1,000 0 5 months 3/31/17
TF12 - Capacity Release (300) 300 0 4 months 3/31/17

     Subtotal 34,245 1,100 35,345

Supplemental Capacity
TFX Seasonal (November - March) 2,000 0 2,000 5 years 10/31/19
TFX (Annual) 13,000 0 13,000 11.5 years 3/31/24
TFX (Annual) 0 1,300 2/ 1,300 10 years 10/31/25

Storage
FDD-1 Reservation 4,640 0 4,640 5 years 5/31/20

Heating Season Total Capacity: 34,245 1,100 35,345
Non-Heating Season Total Capacity: 22,535 0 22,535

Forecasted Heating Season Design Day: 32,398 335 32,733
Estimated Non-Heating Season Design Day: 17,831 195 18,026

Heating Season Capacity: Surplus/(Shortage) 1,847 765 2,612
Non-Heating Season Capacity: Surplus/(Shortage) 4,704 (195) 4,509

1/  Minnesota communities plus Wahpeton, ND.
2/  Northern Natural capacity to be used as supplemental capacity to deliver gas to Viking at Chisago for "back-haul"

  transport to Vergas, MN.

Exhibit B 
Page 1 of 2
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Autocorrelation in Regression Models 

In accordance with the Commission’s Order in Docket No. G-004/M-16-557, 

Great Plains submits the following information with regard to autocorrelation in the 

statistical models used to estimate its peak day requirements for the annual Demand 

Entitlement filing. 

Great Plains utilizes an ordinary least squares (OLS) regression model to 

normalize volumes for each rate class.  Volume normalization is a method in which 

temperature activity is accounted for when looking at historical natural gas usage.  A 

primary concern raised when developing an OLS model that is based on a set of time 

series data is serial correlated error terms, or autocorrelation.  One of the key 

assumptions when creating a statistical model is randomness of data.  If this 

assumption is broken or does not hold true, then the model itself is flawed and may 

cause unreliable parameters or estimators.  The bias created from a faulty model can 

lead to further problems if these estimators are used to project future data.  An OLS 

model is represented as follows: 

𝑦𝑦𝑖𝑖 =  𝑎𝑎 + 𝛽𝛽𝑋𝑋𝑖𝑖 + 𝑢𝑢𝑖𝑖  

As such, 𝑢𝑢𝑖𝑖 is all unobservable data, or errors, at time period i that can affect the model.  

One of the assumptions that is made for this model is that E(ui,u,) = 0.  This assumption 

states that there is no covariance between error terms at times i and j in the model and i 

and j are independent from each other.  However, time-series data sometimes exhibits 

a serial correlation between error terms which causes the OLS to no longer become the 

most appropriate model to utilize as one of the basic assumptions does not hold.  This 
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autocorrelation causes a misrepresentation of the estimators generated from the data 

that is used.  Typically, the true variance (𝜎𝜎2) of the population will be underestimated, t 

and F statistics will be inflated (which will cause the confidence intervals to decrease in 

size), and standard errors will be underestimated. 

 In Docket No. G-004/M-16-557, the Commission ordered Great Plains to check 

its regression models for autocorrelation and to correct if present.  As such, Great 

Plains analyzed its regressions for autocorrelation utilizing the most recent 36 month 

data.  Great Plains uses OLS regression models for residential and firm general 

customers separately for the North and South Districts.  To determine the presence of 

autocorrelation for each respective District and class of customer, Durbin Watson test 

statistics were calculated using data sets in Microsoft Excel.  Results show that there is 

sufficient evidence that autocorrelation is present for the following rates (with respective 

Durbin Watson statistics): North District Residential (1.29), and South District 

Residential (1.37). These rates were below the lower bound limit for the Durbin Watson 

test (1.41). The remaining firm general rates classes did not exhibit sufficient statistical 

evidence to suggest that autocorrelation was present. 

 The evidence that autocorrelation was present in the residential rate classes may 

suggest that the OLS models were no longer the best method of regression for the data 

presented.  However, the Great Plains believes in maintaining the utilization of OLS 

regressions for these rate classes for various reasons.  Although an alternative method 

to correct for autocorrelation would be to run an ARIMA (auto-regressive integrated 

moving average), it would be inappropriate to use a different statistical model for data 

sets whether they exhibited autocorrelation or not.  An identical statistical method 

Exhibit E 
Page 2 of 4



should be utilized for all rates; however, there are more rates that have evidence to 

support the absence of autocorrelation in their respective data sets so Great Plains 

believes that an OLS better fits the entirety of customer classes and should be the 

preferred statistical method rather than ARIMA.  Great Plains also believes that any 

benefit that would come from purchasing statistical software for the sole purpose of 

correcting any autocorrelation issues would not exceed the coinciding cost.  The 

inherent administrative burden that occurs with the purchase, training, and 

implementation of any statistical software would only be passed on to Great Plains’ 

customers.  Although such software could mitigate the autocorrelation errors in the 

regression models, Great Plains suggests that it is an unnecessary cost for either 

customers or the Company to bear. 

  As requested by the Commission, regression models and the underlying data 

have been analyzed for autocorrelation.  While the presence of autocorrelation has 

been noted in select rate classes, Great Plains proposes that the current method of 

utilizing OLS regression models to normalize volumes is sufficient and the presence of 

autocorrelation does not significantly change the Company’s proposed design-day 

requirement or the proposed level of demand entitlement in this filing.  It is imperative 

that the Commission acknowledge the past approval of Great Plains regression models 

utilized in calculating a design-day requirement.  In agreement with the Department, the 

Commission agreed to Great Plains regression methods in Docket No. G004/M-16-557, 

stating “the Company’s design-day methodology was acceptable because its results 

were not unreasonable.”  Further, Great Plains believes its historical record shows the 

regression models provide a sufficient level of demand entitlements and the ability to 
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meet customer demand in extreme weather circumstances.  Again in Docket No. 

G004/M-16-557, the Department in its comments notes that even in light of extreme 

weather and an outage from a pipeline explosion, “the Company appears to have had 

sufficient levels of entitlements.” Great Plains considers the regression models used, 

and the values generated therein, are reasonable and just.  Great Plains will continue to 

monitor its data and regression models for each rate class to monitor autocorrelation 

issues.   

Exhibit E 
Page 4 of 4




