db GREAT PLAINS

NATURAL GAS CO.

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. GO04/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. GO04/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 con5|stent
with the deS|gn day methodologies accepted by the Commission in previous Dockets'.

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.

' Docket No. G004/M-13-566: Order dated January 9, 2014, Docket No. G004/M-14-563: Order dated August
11, 2015, Docket No. G004/M-15-645: Order dated June 8, 2017 and Docket No. G004/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 NNG/VGT 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 ?, 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 NNG/VGT
interconnect (Chisago.) The newly contracted capacity will take delivery of this natural gas to
VGT interconnected city gates.

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

Table 1. Proposed Demand Costs

Interstate Pipelines Volumes Rates Months Demand Costs
(1) (2) (3) (4)
Dk/day $ $
Viking
FT-A-Zone 1-1 (Cat. 3) 8,000 $4.3706 12 $419,578
FT-A-Zone 1-1 (Cat 3) 5,000 43706 12 262,236
FT-A Seasonal (Cat 3) 2,000 43706 5 43,706
Proposed: FT-A-Zone 1-1 (Cat 3) 2,500 43706 12 131,118
NNG
TEX - Summer 13,000 56830 7 917,153
TFX - Winter 13,000 15.1530 5 984,945
TEX Seasonal (Nov. - Mar.) 2,000 151530 5 151,530
TF12 Base - Summer 5,421 56830 7 215,653
TF12 Base - Winter 5421 10.2300 5 277,284
TF12 Variable - Summer 2,114 56830 7 84,097
TF12 Variable - Winter 2,114 13.8660 5 146,564
TF5 3410 151530 5 258,359
TFX - Winter 5200 151530 5 393,978
TEX - Annual (Summer Rate) 2,000 5.6830 7 79,562
TEX - Annual (Winter Rate) 2,000 15.1530 5 151,530
TEX Negotiated Contract 1,000 268918 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.

Table 2: Proposed Demand Cost Impacts

Total Total
Residential Change Firm General Change
Customer Res Service FGS
Filing Date (77.9 Dk) (%) (434.4 Dk) (%)
June 30, 2017 $2.70 2.7 $15.03 2.0

Demand Entitlement Analysis

Exhibit D reflects the up-coming 2017-2018 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 entitiement and peak
day design, entitlement and firm sendout 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.

Sincerely,

/s/ Tamie A. Aberle

Tamie A. Aberle
Director of Regulatory Affairs

Ge Brian M. Meloy
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GREAT PLAINS NATURAL GAS CO.
DEMAND ENTITLEMENT FILING 2017 - 2018 HEATING SEASON
DEMAND PROFILE EFFECTIVE NOVEMBER 1, 2017

Type of Capacity or Entitlement

Demand Profile (dk) 1/

VGT

FT-A - Zone 1-1 (Cat. 3)

FT-A - Zone 1-1 (Cat. 3)

FT-A (Cat. 3) Seasonal (November - March)
FT-A (November - March)

Proposed: FT-A - Zone 1-1 (Cat. 3)

NNG

TF12 Base (Summer & Winter)
TF12 Variable (Summer & Winter)
TF5 (November - March)

TFX Negotiated (November - March)
TFX Seasonal (November - March)
TFX (Annual)

TFX Seasonal - Capacity Release
TF12 - Capacity Release

Subtotal

Supplemental Capacity

TFX Seasonal (November - March)
TFEX (Annual)

TFX (Annual)

Storage
FDD-1 Reservation

Heating Season Total Capacity:
Non-Heating Season Total Capacity:

Forecasted Heating Season Design Day:
Estimated Non-Heating Season Design Day:

Heating Season Capacity: Surplus/(Shortage)

Non-Heating Season Capacity: Surplus/(Shortage)

1/ Minnesota communities plus Wahpeton, ND.

Exhibit B

Page 1 of 2
Authorized Proposed Proposed Contract Expiration
Amount Change Amount Length Date
8,000 0 8,000 5 years 10/31/22
5,000 0 5,000 1 year 10/31/22
2,000 0 2,000 1 year 10/31/22
1,400 (1,400) 0 5months 3/31/17
0 2,500 2,500 5 years 10/31/22
5,421 0 5,421 5 years 10/31/19
2,114 0 2,114 5 years 10/31/19
3,410 0 3,410 5 years 10/31/19
1,000 0 1,000 10.5years 3/31/25
5,200 0 5,200 5 years 10/31/19
2,000 (2,300) 2/ 700 10 years 10/31/25
(1,000) 1,000 0 5 months 3/31/17
(300) 300 0 4 months 3/31/17
34,245 1,100 35,345
2,000 0 2,000 5 years 10/31/19
13,000 0 13,000 11.5years 3/31/24
0 1,300 2/ 1,300 10 years 10/31/25
4,640 0 4,640 5 years 5/31/20
34,245 1,100 35,345
22,535 0 22,535
32,398 335 32,733
17,831 195 18,026
1,847 765 2,612
4,704 (195) 4,509

2/ Northern Natural capacity to be used as supplemental capacity to deliver gas to Viking at Chisago for "back-haul"

transport to Vergas, MN.



mn N
—— =
el @]
= (q\]
4 &
©
o
‘uolre[najed ajiyoid puewsap pue Aloeded o) 19e1U09 (fenuuy) X41 Woll P 000°Z 2101 JO 3P 00Z Sapnjoul /£
‘NI ‘sebia 01 19e4u09 ,[ney-yoed, (SYIUO ZT) V-14 P 00E‘T 40 obesiyd 1e 10auuoalaiul BupjiA 01 seb JaAljap 01 pash )p 00S‘T Pulureway Mp 00/ sapnjoul ajyoid puewaq /g
‘a|yoid puewsp 19edwi 10U S80Q /T
%YET- %S8°ZE [euoseas Juadiad [e10L| [%6T vE [euoseas Juadled [eol]| [wzsze [euOSeas Juadiad [e10L
%00°0 %9T'TE G-41 1uddlad| |%9T'TE G-d1 1usdlad| [%9T 1€ G-41 1uddlad
(0o01) 0T9'TT uoneuodsuel] uoseas [e10l| | OTZ'TT uoneuodsuel] uoseas [e10l | | OTO'TT uoneuodsuel] uoseas |e10]
002'T gel'se /€ uoneuodsuel] [enuuy [elol| | S€5'2Z uoneuodsuel] [enuuy [eo]| [ ges'ze uonenodsuel] [enuuy [eloL
00T‘T Spe'se /€ wswepnul [eoL| | S¥e've wawaepnu3 [eol | | srs'ee (Buineys xead Buipnjou) uswapnul [eloL
0 Ggeg'ee Aioede) |e10] uoseas bBuneaH-uoN| | ses‘zez Aioede) e1o] uoseas BuneaH-uoN| | ses‘zez Aoede) |e10] uoseas BunesH-uoN
00T'T Sy€'SE /€ Auoede) |ejo| uosess bBunesH| | Syz've Anoede) [ejo] uosess bBunesH| | yS5'ee Anoede) [ejo] uosess bBunesH
0 0v9'y uonealasay T-add| | ov9'y uonealssay T-aa4| | ovo'y uonealasey T-add
00€ - ases|ay Aoede) - ¢1-41| |(00€) ases|ay Aoede) - 21-41
000'T - ases|ay Awoede) - X41| |(000°'T) asesjay Anoede) - X41| [(00£T) ases|ay Aloede) - X41
0 000'2 /2 (lenuuvy) X41| [ 0o0‘z (fenuuy) X41| | 000'2 (renuuy) X441
0 000'T (yoren - JoquianoN) parenobeN - X41| | 000'T (yore - JaquianoN) palenoban - X41| | 000‘T (yore - 1aqwianoN) parenobaN - X41
0 002'S (Yyore - 1oqwidnoN) X1 | [ 00zZ's (Yyore - JaquidnoN) X4L| | 002'S (Yyore - 1oqWidAON) X1
0 0TV’ (Yorew -1equianoN) G-41| | 0T’ (yore -1aqwianoN) G-d1| | oT'e (yore -18quIBAON) G-d1L
0 yIT'C 8|qeleA ZT-d1| [ vTIT'2 a|qeleA 2141 | | T€6'C 8|qeleA 21-41
0 T2¥'S aseg zT-41| | T2¥'s asegd ¢T-41| | ¥09't aseqd gT-41
0 000'2 (Yyore - 1oqwidnoN) X41| [ 000'2 (Yyore - JaquidnoN) XL | 0002 (Yore - 18qWidAON) X1
0 000'€T (stpuow 2T1) X41| | 000‘€T (stpuow 2T) X41| | 000'€T (sypuow ZT) X41
00S‘C 0052 (syiuow ZT) (€ 120) V-14
(oo¥'1T) - (Yyore - JoqwidnoN) v-1d| [ 00t'T (Yore - JaquisnoN) v-1| | 002 (Yore - 1oqWIBAON) V-1
0 - (oBesiyo 01 ses wiid) [euosess dg - (oBesiyo 01 seo wuiy) [euosess 44| | 0€L /T (oBesiyo 01 ses wiid) [euosess dg
0 0002 (Yyore - 1oqwidnoN) (€ 1eD) v-14| | 000'2 (yorel - JaqwianoN) V-1 | 0002 (Yyore - 1oqWidAON) V-1
0 000'S (sypuow ZT) (€ 1€D) V-14| | 000‘S (sypuow ZT) (T 1€D) V-14| | 000'Ss (syuow ZT) (T 120) V-14
0 000'8 (syruow ZT1) (€ 1€D) V-14| | 000'8 (sypuow ZT1) (€ 1€D) v-14| | 000'8 (syiuow ZT1) (€ 18D) V-14
aoualaia| (1p) Aiuendd ~ -LT-W/r009| | (1p) Auend /SS-9T-W/700D| | (ip) Auend S79-GT-W/¥00D

uoseag BunesH 8T02-2102

uoseag buiesaH /T02-9102

uoseas bunesH 9702-ST02

371404d ANVINZA
‘00 SVO 1VINLVYN SNIVId LV3dO




Exhibit C
Page 1 of 2

19X%90( - LT0Z ‘T dun( 9AI03Y3) €6ET0'0$ 40 VO PUe (¥8E-9T-IN/F00D "ON 19%90Q - LT0Z ‘T Arenuer aA0aya) 2Tz 0$ 40 VHID sapnjaul
"(6TL-9T-VV/¥009D "ON 18900 - 9T0Z ‘T J2quWia1das aAI08}3) 29/.0°0$ 40 des YOO sapn|oul
*/TOZ ‘T 18QUWBAON 9ANdBYd ~  -/T-W/P00D ‘19%90p siyy ul pasodold s1sod puewap pue AIpowwod parepljosuo)d
"LT0Z AINC 1vOd pa|ly Apuadal 1so

9AIIOBYS %T 9"/ T J0 Juauisnipe wuajul sapnjoul uibrely AIpowwoD :9T0Z ‘T JOIBAON SANBYD ‘G88-9T-VV/700D ON 1990Q Ul puewaq

"(S6¥-9T-W/¥00D "ON

/9
1S
v
1€

"6/8-GT-49/¥009 "ON 18204 - 9T0Z ‘T Arenuer

e

'6.8-ST-49/¥009 ON 1820Q Ul
/102 ‘T Arenuer aAnoaye uibrew Alpowiwod "¥£8-9T-HIN/F00D "ON 18%20@ 01 axepdn ul 2T0Z ‘T AINC 9AND8Y SeD JO 1S0) aseg palepljosuo) /T

€0'ST$ %90 9€0°0 %.¢ Ire0’0 %00 00000
0L2$ %S0 9r€0'0$ %.'C 9€0°'0$ %00 0000°'0$
abueyd |19 (quadiad) OIp/$) (1usdiad) OIp/$) (quadiad) Oip/$)
[enuuy abuey) g0 abuey) puewaq abueyd Apowwo)
abelany
€0'STS$ %9°0 %0°¢C- %€E’8 9%7'959'¢$ eV’ TY9'c$ 96'0TL'C$ GL'TGV'C$
V'vey V'vey V'vey V'vey
09%7€0°0$ %9°0 %0°'¢C- %€E'8 €2STT'9% €9080'9% 0L0v2'9% 007¥9'S$
000000 %0°0 %VYCT %80 €9298'T €9¢298'T 0T/S9°T 0.878'T
09t€0°0 %.'C %8°0¢- %06 0.S62'T 0TT9C'T 009€9'T 0068T'T
00000°0% %00 %€0 %S'ET 06956°C$ 06956°C$ 09.v6°C$ 0€909°¢$
0L2% %S0 %E'T- %8’ 6£°805$ 69°'50S$ 06'vTS$ 89°T.LV$
6'LL 6'LL 6'LL 6'LL
09%7€0°0$ %S0 %€E'T- %8, €7925'9% €GT61'9% 08609'9% 06%750'9%
000000 %00 %cC'CT %90 €6ele’e €6ele’e 0¢9c0'¢ 096S¢'¢
09t€0°0 %.'C %8°0¢- %06 0.S62'T 0TT9C'T 009€9'T 0068T'T
00000°0% %00 %€0 %S'ET 06956°C$ 06956°C$ 09.v6°C$ 0€909°¢C$
soley soley abueyd ase) /v pasodolid /S soley /Z abueyd /T ase)
wauny waund puewsaq lse]  aley iseT waund puewa( 1se aley 1se

woJj abueyd

woJy abueyd 9

12141SId H1HON

LT0Z ‘T ¥39NIAON - ANVINTA A3SOdO™d 40 1O3443 31vy
‘00 SV9 TVHNLVN SNIVd 1V3d9

92INISS [RIBUSD) Wi
[enuapisay
SSe) Jawoisn)

Se9) J0 1S0) [enuuy abelany
(1p) abesn [enuuy abelany

aley [e1o0L
/9 uibre Aupowwio)d
Se9) JO 1S0D puewad

/S se9 J0 150D Aupowwo)
ERIVNEISNCIENER IV E

Se9) J0 1S0) [enuuy abelany
(1p) abesn fenuuy abelany

aley [e1o0L
/9 uibre Aupowwio)d
Se9) JO 1S0D puewad

/S se9 J0 150D Aupowwo)
renuapissy



Exhibit C
Page 2 of 2

"(S67-9T-W/¥00D "ON

19%20Q - LT0Z ‘T dUn( dAI03Y3) €6ETO°0$ 40 VO Pue (¥8E-9T-IN/00D "ON 195200 - LT0Z ‘T Arenuer aAil0aYa) G2TZ 0$ J0 YYD sapnjoul /9
"(6T2-9T-VV/¥009D "ON 123204 - 9T0Z ‘T 12qWa1das aAdaYa) LZ9T 0$ J0 a1l YOO sapnjaul /g

"JTOZ ‘T J8QUIBAON 8AdBlD ~  -2T-W/P00D ‘19390p Siyi ul pasodold s1s0d puewap pue Alpowwod palepljosuo)d [y
'LT0Z AINC :vOd pajl Apuadal 1IsoN /€
'6/8-ST-49D/7009 "ON 19%20Q - 9T0Z ‘T Arenuer

9AI98YJd 96T 29"/T JO Jusunsnipe wusiul sapnjoul uibrep ANpowwoD :9T0Z ‘T JO0WSAON 9ANI8YS ‘S88-9T-VV/¥00D "ON 18%20Q Ul puewaq /g

'6.8-GT-49/7009 "ON 18x20Q ul
LT0z ‘T Arenuer aAndaye ulbrew Apowwod 7€8-9T-HIN/Z00D "ON 18300Q 0} drepdn ul 2T0Z ‘T AINC 9A09YS SeO JO 1S0D aseq pajepljosuo) /T

€0°'ST$ %90 97€0°0 %.LC 97€0°0 %00 0000°0
69'C$ %90 91€0°'0$ %.°C 917€0°'0$ %00 0000°'0$
abueyo |19 (qusdiad) OIp/$) (qusaiad) OIp/$) (1usdiad) Oip/$)
fenuuy abuey) [e1o0 L abuey) puewsaq abuey) Apowwo)
abelany
€0'STS$ %90 %LV %8'8 €8'625C$ 08'vTS'C$ 6ELTV'CS M eTAAA
v'vey v'vey v'vey v'vey
09%7€0°0$ %90 %LV %8'8 €.£28'S$ €168.'S$ 06%795°'S$ 0525E'S$
00000°0 %00 %/.°'ST %60 €9v8r'T €or8y'T 0L282'T 0L0LV'T
09¥€0°0 %.L'¢C %0'S %0'6 0LS6C'T 0TT9C'T 0TveC'T 0068T'T
00000°0% %00 %Z'0- %0°ET overo’es overo’es 0T1870°€$ 08¢69'C$
69'C$ %90 %Y %¥'8 YT'9.v$ SY'ELYS 22 95v$ er'6er$
6'LL 6L 6'LL 6'LL
09%7€0°0$ %90 %v'v %¥'8 €2211'9% €9..0'9% 05958°'S$ 00T¥9'S$
00000°0 %00 %9°CT %80 ETELLT ETELL'T 0EV.S'T 0C6S.L'T
09¥7€0°0 %.L'¢C %0'S %0'6 0LS62'T 0TT9C'T 0TveC'T 0068T'T
00000°0$% %00 %Z'0- %0°ET 0ver0'es 0ver0'es 01870°€$ 08¢69'C$
sarey sarey abueyd ase) /v pasodoid /S sarey /2 abueyd /T 9se)D
uaun) uaund puewsaqise]  aley ise] uaund puewsaq ise a1ey 1se

wouy abueyd

woJy abueyd 9

12141SI1d H1LNOS

LT0Z ‘T ¥39NIAON - ANVINTA A3SOdO™d 40 1O3443 31vy
‘00 SV9 TVHNLVN SNIVd 1V3d9

32IAISS [eJBUSD) WA
[enuapisay
SSe) Jawoisn)

Se9 J0O 150D [enuuy abelany
(1p) abesn renuuy abelany

aley [e1o0L
/9 ulbrey Aupowwo)
Se9) JO 1S0D puewagd

/S Se9 J01s0D Apowwio)
ERIVNESNENERIVIE

seo J0 1S0D [enuuy abelany
(1p) abesn renuuy abelany

aley [e1oL
/9 ulbrepy Apowwo)
Se9) JO 1S0D puewagd

/S Se9 J01s0D Apowwio)
Tenuapissy



Exhibit D

Page 1 of 3

0000°0 6C.V'T (0172515 880T°0 %00°0 abelany [enuuy
00000 62.LY'T 0r9e'T 880T'0 0 8T0Z-L10¢
(T)/(1T) JoWO0ISND (TN(2) M) Mw)-(] leap snoinald  JeaA snoinald (3p) Inopuss  uosess
Jad nopuas Jawoisn) Jad Jawolsn) Jad Jawolsn)d woli4 abueyd 95  woi4 abuey)  Aeq yead BunesH
Aeq xead wswapug Aeq ubisag 19d SS99%x3 w4
(L7) (91) (sT) (1) (€T) (em) (I1)
1nopuas Aeq Mead w4
%0'8 %00°0 %00°0 %000 abelany [enuuy
%08 Sye'Ge €e.'ze 166'€2 810¢-LT0C
W)/(W)-(2)] wibrey  JedA snoinald  JeaA Snoinald 0Op) Jea A\ snoinaid Jea A\ snoinaid 0Op) Jeg\ Snoinald  JeaA Shoinald  slawolsn)d uoseas
9AIaSaY JO % wol4 abueyd 95 wol4 abuey) uawsapnul eljol woi4 abueyd 9  woi4 abuey)d Aeq ubisaqg wol4 abueyd 9 woi4 abueyd  Jo JsquinN BunesH
(om) (6) (8) (2) (9) (S) (%) (e) (@ (1)
Buineys ead + abelois + Juswsapiug [elol juswalinbay Aeq ubisaqg

SISATVYNY LNINTTLILNI ANVINTA
‘00 SV9 TVINLVYN SNIV1d LV3do

SIBWOISND WiI4 Jo JaquinN



Exhibit D
Page 2 of 3

"£002 U1 1011SIQ YHON 8} Ylim PaTepljosuod Sem UoIsioold [T

86ET'T 79¢S'T CeEV'T E€¥60°0 %60°C abeiany enuuy
¥00S°T T8GE'T 0851’1 (6660°0) ZIT'TT 966T-G66T
00¢S'T 0T0S'T L9SV'T evv0’0 %96t 188 €99'TT L66T-966T
V2IS'T 8096'T 1€2L'T L1€2°0 %6¢2°C 192 0S6'TT 866T-L66T
6LLE°T 0906'T 0S0.'T 01020 %L2'9- (872) 28T'TT 666T-866T
T2E9'T 6988'T €€9.°T 9e2T’0 %7961 96T'C 8/€'€T 0002-666T
8ELE'T 7618°T €00L°T ¢6TT0 %0.L°CT- (669'T) 6/9'TT T002-0002
¢0.S'T YSTI8'T vieL'T 0¥60°0 %SS VT 669'T 8/E'CT 2002-100¢C
TL2T'T €851'T EVYS'T (0980°0) %0L'92- (eLs'€) 908'6 €002-2002
70€0'T 90¢S'T l444a% S9.00 %8€'9T 909'T CIV'TT 002-€00¢
2EV6°0 2LIG'T 00€V'T 21800 %Se 8- (zv6) 0.¥'0T S002-7002
6€58°0 290S°T ESTV'T 0T60°0 %¢Z8'8- (ez6) L¥S'6 9002-500¢
92980 6V1S'T 629€'T 02sT0 %S0 514 0656 £002-900¢
60060 TTIST Geee'T 9..T0 %0Lt 15174 Tv0'0T 800¢-L00¢
G998°0 GG0S'T 1162°T 8ETC0 %Ly'€e- (8v€) €696 6002-800C
2.6L°0 ISTV'T G/82'T 11210 %E6"L- (692) v26'8 0T02-6002
6886°0 L9TY'T 1992'T 00ST0 %T6°€C YeET'C 8S0°TT TT02-0T0C
9TGL°0 STZE'T 12521 8890°0 %L9°€2- (219'2) '8 ZT02-1102
2920°T 0STET 18¥C'T €990°0 %89'8€ S9z'e 90L°TT €102-210C
TEVT'T 7S6¢°T cr1ee’t €v.0°0 %.L0°ET 0€S'T 9e2'eT ¥T0C-€T0C
T/8T°T 89¢E'T 6.92'T 68500 %LLY 2€9 898°€T ST0Z-¥T0C
6786°0 LSTE'T TT0E'T 9%20°0 %68'ST- (voe'e) ¥99'TT 9T02-ST0Z
EVeT'T GEBE'T €CIe'T ¢T.00 %L VT ¥99'T 82e'eT LT0C-9T0C
(T)(TT) Jowoisny (@) i) (M)~ Ieap snoinald  JeaA snolnald  (3p) Inopuas uoseas
Jad 1nopuas Jawoisn) Jad Jawolsn) Jad Jawolisn) woi4 abueyd o  wol4 abueyd  Aeq dead Buneay
AeQ >ead Juswiapug Aeq ubisaq 19d SS99%3 w4
(1) (91) (sT) ((49)] (eT) (e1) (T1)
nopuas Aeq dead w4
%099 %€6°C %96°'T %0v°C abeiany enuuy
%S89~ 850°0T 86.°0T 90v'L 966T-S66T
%v0°€ %IS VT 6SY'T LTS'TT %TS'€ 6.€ LIT'TT %T9°€ 192 €19', L66T-966T
%6L°ET %0 ¥E 0S6'€ L9¥'ST %19°'TC STP'C Z6S'ET %08'C S1¢ 888°,L 866T-L66T
%6L'TT %000 0 L9¥'ST %08'T 244 9€8'eT %88°'C yx44 STT'8 666T-866T
%T0°L %000 0 L9¥'ST %Ly 8T9 YSv'vT %T0'T 8 1618 0002-666T
%T0°L %000 0 L9¥'ST %000 0 11474 %TL'E 0€ T0S'8 T002-000C
%9¥°S %000 0 L9¥'ST %LY'T 474 999'vT %¢2’0 6T 02s'8 2002-T00¢C
%.5°G- %.6°LT- (082'2) 189'CT %6€'8- (tee'n) SEV'ET WIT'T 08T 00.'8 €002-2002
%0€°S %Vv.L'CE YST'Y Tv8'9T %S0°6T 655 ¥66'ST %0€°LC Gle'c G/0'TT /T ¥002-£00¢
%0T°9 %000 0 T80T %9.°0- (TeT) €18'ST %ET0 sz 00T'TT 5002-7002
%€EY'9 %000 0 Tv8'9T %TE 0" (6%) ¥28'sT %€L°0 18 I8T'TT 9002-500¢
%ST'TT %00°0 0 Tv8'9T %S2 - (€29) TST'ST %.5°0" (¥9) LTT'TT £002-9002
%CEET %00°0 0 Tv8'9T %T16'T- (682) 298'vT %S20 8¢ SYT'TT 8002-200¢
%S5 9T %00°0 0 T¥8'9T %8L°C- (eTP) 6¥'vT %.LE0 144 98T'TT 6002-800¢C
%¢6'6 %V6°G- (000'T) T8'ST %92°0- (28) ZIYYT %.20°0 8 ¥6T'TT 0T0Z-6002
%8’ TT %000 0 T¥8'ST %CL'T- (8v2) YoT'vT %TT0- (em) 28T'TT TT0Z-0T0C
%6Y'S %TE'9- (000'T) T8'vT %89°0- (96) 890'7T %EY"0 8y 0€T'TT ZT02-1T02
%TE'S %.0°T 65T 000'ST %SC'T 9.7 12747 %8S°'T LLT L0V'TT €T02-¢T0C
%80°9 %000 0 000'GT %EL 0 (¥0T1) ovT'vT %TIS'T 2Lt 6/G'TT ¥T0Z-€T0C
%Y9'v %€EEE 00S 00S'ST %SLY 2L9 [4%: 2741 %680 €07 289°TT ST0Z-¥T10C
%68'T %6¢'T 00¢ 00.'ST %€E0' Y 16S 60v'ST %8E'T 19T €V8'TT 9T0Z-ST0C
%EV'S %9V v 00L 00v'9T %S6°0 yAAY 96S'ST %600 1T ¥S8'TT LT0C-9T0C
W)K)-()]uibrey  resA snoinald  JeaA Snolnald O1p) Jea\ snoinald Iea\ snoinald [CTO) Jea\ SnoINdld  JeaA snoinald  slawolsn) uoseas
9AI9SaY JO % wol4 abueyd 9, woli4 abueyd wswspnug elo]  wol4 abueyd 9,  wol4 abueyd Aeq ubisaq woi4 abueyd 9  wol4 abueyd o JaquinN BuneaH
(o1) (6) (8) () (9) (S) (¥) (€) (2) (1)

Buineys Yead + abelolS + uawapnug [e1o L

Juswalinbay Aeq ubisag

10141SId H1YON

SISATVNY LNIW3TLILNI ANVINZA
‘00 SVO TVINLVYN SNIVd 1V3do

Slawolsn)d Wil Jo JlaquinN



Exhibit D
Page 3 of 3

9922'T 0LES'T €LSV'T 16/0°0 %ZT°0 abelany [enuuy
TEES'T 118S'T 2879’1 (5090°0) €/€'9T 966T-G66T
LT97'T 6579°T TSY9'T 8000°0 %GS°2- (819) GS6'GT 166T-966T
TZEV'T €6LL°T 98€9'T 90vT'0 %ZL0 STT 0/0'9T 866T-.66T
Sezv'T ze8L'T 1G/9°T S/0T°0 %€E8°0- (eeT1) 1€6'ST 666T-866T
6091'T 16EL'T ¥99'T €500 %02'S 828 59.°9T 000Z-666T
T862'T 09vL'T ¥0/9°'T 96200 %91 TT- (126'T) 78'vT T002-0002
LZv0'T 9/TL'T 8EV9'T 1E£L0°0 %GE"8T- (vzL'2) 0212t 2002-1002
16127 Zrsy'T €/SY'T 6920°0 %GL LT 1672 TL2'PT €002-2002
81S2'T T6.7'T TLTV'T 0290°0 %86'C szy 969'vT ¥002-€002
¥26T'T 9TLV'T LITY'T 6€S0°0 %92 - (929) 0/0'vT 5002-7002
L9TT'T ze8Y'T Z00v'T 0€80°0 %80°L- (966) ¥.0'€T 9002-5002
1690°T TZIS'T 999€'T SSYT0 %€0°9- (682) §82'2T 1002-9002
€/0T'T LGTIS'T 96G€'T T9ST'0 %92'€ 11014 989'2T 8002-,002
ov8T'T 9vIS'T ¥2EE'T 22810 %00°L 888 ¥/G'€T 6002-8002
1260°T 8681'T 0LE€'T 12ST°0 %60°L- (z96) 2192t 0T02-6002
6TE0T 2/8E'T 8zZIE'T ¥%20°0 %6Y°G- (269) 026'TT T102-0T0Z
§688'0 2G8SE'T 6/82'T €900 %98°ET- (259'1) 892'0T Z102-1102
¥580°'T 89GE'T 8/82'T 6890°0 %68'TZ 8vz'z 91G'2T €102-2702
TIv2'T 0Eve'T 8zZ1e'T 20€0°0 %TG'ST Tv6'T LSY'PT ¥102-€T02
2982'T 8lvv'T SLIET €000 %SE°S vl T€T'ST STOZ-7T0Z
Y62'T €z8r'T €00V'T 0280°0 %0€°C 16€ Z8G'ST 9T02-GT02
TT.21T 2267’1 €80V'T 6€80°0 %Sv'Z- (18¢€) T0Z'ST 1102-9T02

(T)/(TT) Jswoisnd (0L (O] (DINw)-(L] lea A snoinald  JBSA SNoIAdId  (3p) INOPUSS  UOSESS

Jad 1nopuas Jawolsny Jad  Jawoisn) Jad Jawolisn) wol4 abueyd 95  woi4 abuey) Aeqead wii4  BunesH

Keq xead wawapnug Keq uBiseg lad ssaoxg (€T) (z1) (11)
1) (91) (sT) (v1) nopuss Keq 3ead w4

%29°S %9€°0 %GT°0- %550 abelany [enuuy
%.9°€- 1G6'9T €09°'2T 089'0T 966T-G66T
%S0°0 %b6'S 800'T S96°'LT %102 €€ 956°LT %022 o{ord ST6'0T L66T-966T
%85°8 %ET'TT 0002 G96'6T %012 TEY 18€'8T %08°Z 90¢€ T22'TT 866T-266T
%ZY'9 %00°0 0 596'6T %E0'C v.€ 192°8T %220~ (s2) 96T'TT 666T-866T
%2S'Y %00°0 0 G96'6T %I8'T ove TOT'6T %0G°2 08z 9V'TT 000Z-666T
%2S'Y %00°0 0 596'6T %00°0 0 TOT'6T %9€°0- () SEV'TT T002-0002
%61 %00°0 0 G96'6T %00 L 80T'6T %G9'T 68T ¥29'TT 2002-T00Z
%S8'T %Z0°€T- (009°2) G9g'LT %/ °0T- (850'2) 0S0°LT %S9°0 9/ 00L'TT £002-2002
%8E'Y %00°0 0 S9g'/T %Zy'T- (eTh) 1€9'0T %Ye0 oy ovL'TT ¥00Z-€002
%08°€E %00°0 0 S9€'LT %GS°0 26 62.'9T %TS0 09 008'TT S002-¥002
%EB'S %00°0 0 G9E'LT %T0°2- (9gg) €6€'9T %8L°0- (z6) 80.'TT 9002-5002
%S9°0T %00°0 0 G9g'LT %92 - (669) ¥69'GT %T6'T- (444 87" TT 1002-9002
%81’ TT %00°0 0 G9E'LT %SG.°0- (211) 1/S'ST %2 0- (L2 ISY'TT 8002-2002
%89°€T %00°0 0 S9€'LT %EB'T- (Tog) 9/2'sT %.0°0 8 SoV'TT 6002-8002
%Zy' 1T %86°0- (0L1) G6T'LT %20'T 9T ZeP'ST %/9°0 Ll rs'TT 0T0Z-6002
%.9'G %08°9- (021'1) §20'9T %ELT- (292) GIT'ST %60°0 0T ZSS8'TT 1102-0T02
%ET'S %LET- (08g) S¥9'ST %96'T- (L62) 8981 %.0°0- (8) 7S TT Z102-TT02
%SE'S %000 0 S¥9'ST %2T 0" (81) 058'VT %TT 0" (€1) TES'TT €T02-2102
%0€°C %00°0 0 S¥9'ST %86°C evy €62'ST %20'T 8TT 6v9'TT ¥T0Z-€T02
%IT'S %6G°6 00S'T SYT'LT %99'9 6T0'T Z1e'9t %99'T €61 Zv8'TT ST0Z-¥T02
%G8°G %80t 002 S¥8'LT %GE'E 9rs 858'9T %99'T 16T 6€0'2T 9T0Z-ST02
%96°G %000 0 S¥8'LT %600~ (91) Zv8'9T %99°0- (08) 656'TT 1T02-91T02

W)/()-(L)Jubrely  1eaA snoinald  JeaA Snoinald Oip) JeaA SnoInald  JeaA snoinald Oip) Jes\ SnoINald  JeaA Snoinald  Slawolsn) uoseas

BAI9SaY JO % wolq abueyd 9 woi4 abueyd uswspnu3 eI woi4 abueyd 9%  woiH abueyd Aeq ubisag wolq abueyd 9 woli4 abueyd JO JagquinN BunesH

(o1)

(6) (®)

()

(©)

(s)

()

(€)

(2)

(1)

Buineys Yead + abeloiS + JusWa|iug [e1oL

uswalinbay Aeq ubisag

101d1SId HLNOS

SISATVYNY LNIW3ITLILNT ANVYINTA
‘00 SVO TVANLVYN SNIV1d LV3dO

Slawolisn) wil4 Jo lsquinN



Exhibit E
Page 1 of 4

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:

yi = a+ pX; +uy;
As such, u; 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(u;,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 (¢2) 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
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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. GO04/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.





