MONTANA-DAKOTA

* UTILITIES CO.

A Division of MDU Resources Group, Inc.

400 North Fourth Street

Bismarck, ND 58501
(701) 222-7909 November 14, 2016

Executive Secretary

North Dakota Public Service Commission
State Capitol Building

Bismarck, ND 58505-0480

Re: Application and Notice of Change
in Electric Rates
Case No. PU-16-666

Enclosed please find twelve (12) copies of Montana-Dakota Utilities Co.’s
workpapers supporting Statement M in the above referenced docket to include
with the workpapers that were filed on November 3, 2016.

Please acknowledge receipt by stamping or initialing the duplicate copy of this
letter attached hereto and returning the same in the enclosed self-addressed,
stamped envelope.

Sincerely,

QUN‘M&ELLLL

Tamie A. Aberle
Director of Regulatory Affairs

Attachments
cc:. K. Liepitz
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MONTANA-DAKOTA UTILITIES CO.
ELECTRIC UTILITY - NORTH DAKOTA
Embedded Class Cost of Service Study

Plant in Service

(000's)
Projected
2017
Electric Plant in Service
Production Plant 458,444
Wind Production Plant 0
Total Production Plant 458,444
Transmission Plant nmamlf),ggi
Distribution Plant
Land 2882
Rights of Way 164
Station Equipment ... 54034
Poles, Towers, & Fixtures 22,2§E
Overhead Conductors & Device 19,210
Underground Conduit 183
Underground Conductor & Device 84,501
Line Transformers 49,650
Services 22,650
Meters . 12,223
instaliation on Customer Premise ...1303
Street Light & Signal System ____4397
Distribution Plant E 213—47—5
General Plaht ;'___—2_1-,_5;6~
Intangible Plant - General _“ _~ %3}31:
Common Plant - -3.4,647‘
intangible Plant - Common | T 10,669
Intangible Plant - Common - CC&8 | 6,867 |
Acquisition Adjustment " _7:506

Total Electric Plant 51,027,873
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MONTANA-DAKOTA UTILTIES CO.
ELECTRIC UTILITY - NORTH DAKOTA
CLASS COST OF SERVICE STUDY
2017 PROJECTED PLANT
DISTRIBUTION PLANT ALLOCATION

Land
Land Rights
Station Equipment

Poles, OH & UG Conductors & Conduit
57.50%|Customer Related
42.50%Demand Related

Line Transfp@_g[“sl_
"69.45%] Customer Related
30.55%|Demand Related

Services

Meters

Instaliation on Customer Premisa
Street Light & Signal System

Total Distribution Plant

(000's)

Total

Allocation

$2,482

164

126,530
72,755
53,775

49,650
34,482
15,168

22,690

12,223

4,397

$273,473

Factor No. 4
Factor No. 4

Factor No. 4

Factor No. 7
Factor No. 4

Factor No. 11

Factor No. 5

Factor No. 10

Factor No. 8

Direct to Private Lighting Direct

Direct to Municipal Owned St. Lighting Direct
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MONTANA-DAKOTA UTILITIES CO.
ELECTRIC UTILITY - NORTH DAKOTA
Embedded Class Cost of Service Study

Accumulated Reserve for Depreciation

(000's)

Accumulated Reserve for Depreciation
Production Plant
Wind Production Plant
Total Production Plant

Transmission Plant

Distribution Plant
Rights of Way
Station Equipment
Poles, Towers, & Fixtures
Overhead Conductors & Device
Underground Conduit
Underground Conductor & Device
Line Transformers
Services
Meters
Installation on Customer Premise
Street Light & Signal System
Distribution Plant

General Plant
Intangible Plant - General

Common Plant
Intangible Plant - Common
Intangible Plant - Common - CC&B

Acquisition Adjustment

Total Accumulated Reserve

Project
2017

185,003
0

189,003

i 67,877 |




North Dakota Distribution Percentages Updated: 9/12/2016

Minimum Normal Customer
2016 System System Component
Plant Account

Pole [Acct 364) ~ $14.924 $23,723 62.9%
Overhead Conduclor (Acet 365) ~ 57,244 514,083 51.4%
Total $22,168 $37.806 58.6%

URD Conductar (Accl. 367 & 366) $38,578 $67,843 56.9%
Waighted Average 560,746 $105,649 57.50%

Notes:
~ Distribution Sysiem values are eblained from the spreadsheet:
ND_URD_OH_MIN_Normal_2045.xIsx OH_MIN; CH_Norm; URD_MIN; URD_Norm labs
" The primary vollage percentages equal the secondary vollage percentages for all three plant accounts.

Customer Component - as a % of Entire Invesiment

Conductor
Total
Conductor
Linear Feet Feet
Underground Primary 4,609,810 8,831,717
Overhead Primary 7,060,818 16,458,441
Overhead Neulral 5,625,781 5,825,781
Primary Toial 17,296,509 30,825,938
Underground Secondary 1,013,452 1.060,708
Overhead Secondary 3,088,517 4,676,679
Secondary Total 4,101,869 5,737,387
Percentage of Primary & Secondary Conductors
Primary 80.83% B4.35%
Secondary 19.17% 15.65%

Notas:

Linear Foolage considers 3-phase lines the same footage as 1-phase lines of the same span length.

Total Primary Conductor Footage multipies the linear footage by the number of phases and includes the neutral

Cverhead Secondary inciudes the neuiral,

Per Rebecca Nasiund (1/30/08) Secondary footages do not include services or (oolage to yard lights. They do
nclude secondary loolage for streellights.

PRIMARY CONDUCTORS
Recap Data GIS Dala
Primary + Neu Primary
OHD Primary URD |Primary OHD| Neutral OHD URD
{Conductor {Conductor | {Conductor | (Conductor {{Conductor| Circuit | Customer
ND Miles) Miles) Miles} Miles} Miles) | Count* | Count**
North Daketa 5222 1663 3.118 1.065 1,673 372 41591
Diiference 1.037 -10

Notes:

Recap dala is pulled from the previous year and slight differences should exisl

OHD canductor miles on the Recap dala pulls in the neutral footage plus the OH Service foolag. GIS query does nol.
GIS query data pulled 6/13/2016

** Data Is from the file: 2015 Outage Data.xIsx "IndicesDistricl” labs for 2015 GIS Customer Conneclion - 98133

TRANSFORMERS
GIS Recap Difference
Count KVA Count KVA Count KVA
Padmount B,458 656,813 B.541 756,615 -83 -6 803
Pole Type 12,868 400,049 12,063 388,518 5 1,530
Totals 21,426 1,056,862 21,504 1,155,134 -78 -98,273

Notes:
Transfarmer GI5 data pulled 6/11/2016
Recap data from 12/31/2015 (Recap data includes the sum of the data from City Limits and Farm Line totals)

MDU Pales (All GIS Primary and Secondary
ND Poles) Condult Footage [Fest)
GIS North Dakota 409,468
Recap 49,520 TOTAL 158,820
Difference 52 Notes:

The tetal is all of the conduit in the North Dakola that is captured in GIS, This includes
Primary Underground, Secondary Underground, Streel Lighl Undergreund, ele,

Pole Percentages

Primary Pales 87.25%
Secondary Poles 12.75%
Notes:

Puoles assaocialed wilh Transmission voltages are not counted in Ihe primary poles percentages
Streellight and yard light poles are not counted in the secondary poles percentages. Transmission underbuild and

service poies are not counted for poles.

Ms



Project: Minimum Mile of OHD Single-Phase Line

Construction: Item Units Quantity Cost/Each Amount Pole
1) Total Material Non-Exempt $9.671 $7,335
Exempt 3877 $37
Total = $10,548 $7,371

2) Direct Labor

Line Crew Average Hours 88 $40.04 $3,523 $2,290

Engineering Hours 15 $42.97 $645 $419

(Assistant for Survey) Engineering Associate Hours 7 $29.94 $210 $136
Construction Supervisor Hours 5 $34.61 $173 $112

Drafting Hours 2 $23.85 $48 $31

Total Labor = $4,598 $2,989

2a) Labor Loading Payroll Loading = $2,299 $1,494
50.00% Total Labor with Loading = $6,897 $4.,483

3) Contract Charge

Directional Boring Ft 0 $14.15 $0 $0
Crossings each 0 $53.00 $0 $0
Dig Splice Pits each 0 $8.00 $0 $0
Hand Labor Hr 0 $53.00 $0 $0
Trenching Ft o $3.03 $0 $0
Total = $0 $0
4) Transportation & Equipment
42 Line Truck Hours 27 $40.00 $1,080 $702
18 Crew Pickup Miles 110 $0.75 $83 $54
5 Engineering Car Miles 45 $0.30 $14 $9
43 Man Lift Truck Hours 14 $45.00 $630 $410
Total = $1,806 $1,174
5) Subtotal Subtotal = $19,251 $13,028
6) ES & GA ES 13.75% §2.647 $1.721
GA 1.40% $270 $175
15.15% Total = $2,917 $1,896
7) Project Total Subtotal w/o Loadings = $16,952 $11,534

Grand Total with Loadings =

$22,168

$14,924

M



Project: Normal Mile of OHD Single-Phase Line

Construction: Item Units Quantity Cost/Each Amount Pole
1) Total Material Non-Exempt $16,810 $10,046.93
Exempt $2,496 $422.90
Total = $19,306 $10,470

2) Direct Labor

Line Crew Average Hours 160 $40.04 $6,406 $4,163.88
Engineering Hours 16 $42.97 $687 $446.87
{Assistant for Survey) Engineering Associate Hours 8 $29.94 $240 $155.69
Construction Supervisor Hours 8 $34.61 $277 $179.96
Drafting Hours 2 $23.85 $48 $31.00
Total Labor = $7,658 $4,977
2a) Labor Loading Payroll Loading = $3,829 $3,829
50.00% Total Labor with Loading = $11,486 $8,806
3) Contract Charge
Directional Boring Ft 0 $14.15 $0 $0.00
Crossings each 0 $53.00 $0 $0.00
Dig Splice Pits each 0 $8.00 $0 $0.00
Hand Labor Hr 0 $53.00 $0 $0.00
Trenching Ft 0 $3.03 $0 $0.00
Total = $0 30

4) Transportation & Equipment

42 Line Truck Hours 30 $40.00 $1,200 $780.00

18 Crew Pickup Miles 200 50.75 $150 $97.50

5 Engineering Car Miles 50 $0.30 315 $9.75

43 Man Lift Truck Hours 15 $45.00 $675 $438.75

Total = $2,040 $1,326

5) Subtotal Subtotal = $32,832 $20,602
6) ES & GA ES 13.75% $4,514 $2,833
GA 1.40% $460 $288

15.15% Total = $4,974 $3,121

7) Project Total _ Subtotal w/o Loadings = $29,003 $16,773

Grand Total with Loadings = $37,806 $23,723
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Project: Minimum Mile of URD Single-Phase Line

Construction: ltem Units Quantity Cost/Each Amount
1) Total Material Non-Exempt $12.867
Exempt $72
Total = $12,938
2) Direct Labor
Line Crew Average Hours 38 $40.04 $1,521
Engineering Hours 7 $42.97 $301
(Assistant for Survey) Engineering Associate Hours 0 $29.94 $0
Construction Supervisor Hours 5 $34.61 $173
Drafting Hours 1 $23.85 $24
Total Labor = $2,019
2a) Labor Loading Payroll Loading = $1,010
50.00% Total Labor with Loading = $3,029
3) Contract Charge
Directional Boring Ft 100 $11.45 $1,145
Crossings each 0 $53.00 $0
Dig Splice Pits each 0 $8.00 $0
Hand Labor Hr 0 $53.00 $0
Trenching Ft 5280 $3.03 $15,998
Total = $17,143
4) Transportation & Equipment
42 Line Truck Hours 8 340.00 $320
18 Crew Pickup Miles 80 $0.75 $60
5 Engineering Car Miles 40 $0.30 $12
43 Man Lift Truck Hours 0 $45.00 %0
Total = $392
5) Subtotal Subtotal = $33,502
6) ES & GA ES 13.75% $4,607
GA 1.40% $469
15.15% Total = $5,076
7) Project Total Subtotal w/o Loadings = $32,493
Grand Total with Loadings = $38,578



Project: Normal Mile of URD Single-Phase Line

Construction: Item Units Quantity Cost/Each Amount
1) Total Material Non-Exempt $37,438
Exempt $130
Total = $37,569

2) Direct Labor

Line Crew Average Hours 46 $40.04 $1,842
Engineering Hours 8 $42.97 $344
(Assistant for Survey) Engineering Associate Hours 0 $29.94 30
Constructicn Supervisor Hours 6 $34.61 $208
Drafting Hours 1 $23.85 24
Total Labor = $2,417
2a) Labor Loading Payroll Loading = $1,208
50.00% Total Labor with Loading = $3,625
3) Contract Charge

Directional Boring Ft 100 $14.15 $1,415
Crossings each 0 $53.00 $0
Dig Splice Pits each 2 $8.00 $16
Hand Labor Hr 2 $53.00 $106
Trenching Ft 5180 $3.03 $15,695
Total = $17,232

4) Transportation & Equipment
42 Line Truck Hours 10 $40.00 $400
18 Crew Pickup Miles 100 $0.75 $75
5 Engineering Car Miles 50 $0.30 $15
43 Man Lift Truck Hours 0 $45.00 $0
Total = $490
5) Subtotal Subtotal = $58,917
6) ES & GA ES 13.75% $8,101
GA 1.40% $825
15.15% Total = $8,926
7) Project Total Subtotal w/o Loadings = $57,708

Grand Total with Loadings = $67,843

N



TRANSFORMERS & CAPACITORS - INSTALLATION COSTS FOR 2015

{Eslimated ES & GA Rale = 18%) Cosl Last Update: 292016 Last Update: 8/31/2018
Transformers - Acct, 368 Estimated Estimated Total Total Cost Roplacement
PUN |Description Purchase Cost Installed Cost Cost with ES & GA KVA Size Counts In ND Cost D-Intercept Values
0030 3@ PADMOUNT TRANSFORMER 30KVA §550 $550 5649 3-Phase PAD Xfmr Zero Intercept
0045 |3@ PADMOUNT TRANSFORMER 45KVA $4,630 £550 - §5,180 $6.112 45 127 §776,274.80 $6,819
0075 |3@ PADMOUNT TRANSFORMER 75KVA $4,080 $550 $5,540 $6,537 75 343 52,242,259.60 O-Intercept Total Replacement Cost
0112 |3@ PADMOUNT TRANSFORMER 112.5KVA $5,790 $550 . $6.340 87,481 1125 238 §1,760,525.60 $12,890,802.58
0150 |3@ PADMOUNT TRANSFORMER 150KVA §6,370 $550 56,820 58,186 150 400 §3,266,240.00
0225 |38 PADMOUNT TRANSFORMER 225KVA 57,620 5755 $8,375 $9,883 225 216 $2,134,620.00
0300 3@ PADMOUNT TRANSFORMER 200KVA 58,530 §755 $9,285 510,956 300 258 $2,826,72540( For Three Phase ximr Zero [nfercepl use 45, 75, 112.5,
0500 |3@ PADMOUNT TRANSFORMER S00KVA 511,590 $1,485 $13,055 515,405 500 178 §2.757,477.10] 225, 300, 500, 750, 1000, 1500k, and 2000 VA sizes
0750 |3@ PADMOUNT TRANSFORMER 750KVA $14,870 $1,565 $16,435 $18,383 750 71 §51,376,924.30
1000 |3@ PADMOUNT TRANSFORMER 1000KVA $17,300 $1,665 518,965 522,318 1000 44 §984,662.50
1500 |3@ PADMOUNT TRANSFORMER 1500KVA $20,620! 51,865 522,485 §26,532 1500 17 $451,049.10|0-Intercept/Real Replacement Cost Ratlo
2000 |3@ PADMOUNT TRANSFORMER 2000KVA 524,840 $2,165 $27,005 531,856 2000 12 $382,390.80 0.68
2500 |3@ PADMOUNT TRANSFORMER 2500KVA
i | TOTAL 3@ PADMOUNT TRANSFORMERIINN
1l TOTAL REPLACEMENT.COST - 3@ PADMOUNT. TRANSFORMER'IN ND 150
Transformers - Accl, 368 Estimated Estimated Total Tatal Cost Replacement
PUN_[Description Purchase Cosf Installed Cost Cost with ES & GA KVA Size Counts in ND Cost O-Intercept Values
4010 |12 PADMOUNT TRANSFORMER 10KVA s0 5445 $445 §525 10 1-Phase PAD Xfmr Zero Intercept
4015 | 1@ PADMOUNT TRANSFORMER 15KVA $1,060 5445 51,605 51,776 15 404 5717464 §1,487
4025 |12 PADMOUNT TRANSFORMER 25KVA $1,180 5445 $1,625 §1.918 25 3017 $5,785,097.50 0O-intercept Total Replacement Cost
4050 1@ PADMOUNT TRANSFORMER SO0KVA 51,390 $450 $1,840 $2.171 50 2313 §5,021,985.60 $9,326,606.40
4075 |10 PADMOUNT TRANSFORMER 75KVA $1,820 5460 $2,260] 52,680 75 358 $5863,163,20
4100 |1@ PADMOUNT TRANSFORMER 100KVA §2,180 3465 52,645 $3,121 100 181 5564,919.10
4167 |12 PADMOUNT TRANSFORMER 167KVA $2.670 5475 $3,445 54,065 167 GRS SR 10075 et
D-intercept/Real Replacement Cost Ratio
0.71
i AEti i TOTAL 168 PADMOUNT TRANSFORMER INND
I TOTAL'REPLACEMENT COST 118 PADMOUNT.TRANSFORMERI(IN'ND

=
C
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|

Transformers - Acet. 368 Estimated Estimated Total Total Cost Replacemeant
PUN |Rescription Purchase Cost{ Installed Cest Cost with ES & GA KVA Size Counts in ND Cost O-Intercept Values
5003 |LINE TRANSFORMER 3KVA S0 S0 1-Phase Line Ximr Zero Intercept
5005 |LINE TRANSFORMER SKVA S0 S0 $1.473
5007 |LINE TRANSFORMER 7.5KVA 50 30 0-Intercept Total Replacement Cost
5010 |LINE TRANSFORMER 10KVA 8620 S855 51,475 51,741 10 1686 52,934,483 $18,078,538.10
5015 |LINE TRANSFORMER 15KVA $730 3855 51,585 51,870 15 2243 $4,185,083
5025 |LINE TRANSFORMER 25KVA 5880 $855 $1,735 $2,047 25 4571 §$9,358,208
5050 |LINE TRANSFORMER S0KVA $1,200 5875 $2,075 52,449 50 3278 $8,026,183| For Single Phase xfmrs use , 25, 50, and 75, KVA sizes
5075 |LINE TRANSFORMER 75KVA 51,760 $875 52,635 $3,109 5 30 $535,888
5100 |LINE TRANSFORMER 100KVA 52,110 $885 $3,005 $3,546 100 184 $687,905
5167 |LINE TRANSFORMER 167KVA 167
5250 |LINE TRANSFORMER 250KVA O-Intercept/Real Replacement Cost Ratio
5333 |LINE TRANSFORMER 333KVA 0.88
5500 |LINE TRANSFORMER S00KVA
5833 |LINE TRANSFORMER B33KVA

Capacltors - Acct. 368 Estimated Estimated Total Total Cost
PUN [Description Purchase Cos{ Installed Cost Cost with ES & GA
7025 |SINGLE PHASE CAPACITOR 25 KVAR 5447 5575 $1,022 $1,208
7050 |SINGLE PHASE CAPACITOR 50 KVAR SB95 8575 $1,470 $1,734
7100 [SINGLE PHASE CAPACITOR 100 KVAR $1,709 3575 §2,364 §2,790
8300 |THREE PHASE CAPACITOR 300 KVAR §$5,368 $1,548 $6,813 $8,157

Notes:

Capacitors quoled June 9, 2008 (BSE). Estimale yearly increase of 3% for inflation,

Data provided is from the Ximr_Capacitor_Costs.xism spreadsheel "Installation” lab

In the installation_Estimating Folder

TRANSFORMER VALUATION
3@ PADMOUNT | 1@ PADMOUNT LINE TOTAL
TRANSFORMER | TRANSFORMER | TRANSFORMER

Perform ZI regressions on each group's transformers to be purchased in future, Z1-Repl. Cost $12,990,803 $5,326,696 518,078,538 540,396,037

Multiply intercept by replacement value of that group's units. Total $18,979,149.50 513,052,629 526,137,761 658,169,540

Add customer-related values and total replacement costs across groups. Cust share 68.45% 71.45% 69.17% 69,45%

Divide customer-related cost by total replacament cost of all units,
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Operating Revenues
Sales Revenues

Other Revenues

Total Operating Revenues

Operating Expense
Cost of Fuel and Purchased Power
Other O&M Expense

Total O&M Expense

Depreciation Expense

Taxes Other Than Income Taxes

Current Income Taxes - Fed. & State
Total Operating Expenses

Projected Operating Income
Rate Base

Projected Rate of Return

MONTANA-DAKOTA UTILITIES CO.
ELECTRIC UTILITY
NORTH DAKOTA
Embedded Class Cost of Service Study
Summary Sheet-Projected 2017

(000’s)
Total Total Total
Total Total Small Large Total  Municipal
North Dakota Residential General General Lighting Pumping
182,637 73,955 12,793 90,801 2,316 2,772
3,671 1,582 218 977 854 40
186,308 75,537 | 13,011 91,778 3,170 | 2,812
54,166 20,856 3,188 28,366 714 1,042
55,419 27,038 4,414 | 22,251 857 859
109,585 47,894 7,602 50,617 1.571 1,901
26,861 12,547 2,019 11,498 358 438
7,041 3,325 541 2,958 104 113
11,188 2,118 697 7,954 366 53
154,675 65,884 10,859 73,027 2,399 2,506
31,633 | 9,653 | 2,152 18,751 ] 771 306 |

541,766 | 252,851 | 41,166 | 231,901 | 6,883 | 8,965 |

5.839%|  3.818%| 5.228%| 8.086%| 11.202%| 3.413%|




MONTANA-DAKQTA UTILITIES CQ.
ELECTRIC UTILITY - NORTH DAKOTA
EMBEDDED CLASS COST OF SERVICE STUDY

ALLOCATION FACTORS
PROJECTED 2017
Factor Factor Factor Factor Factor Factor Factor Factor Factor Factor Factor
No. 1 No. 2 No. 3 No. 4 No.§ No. 6 No.7 No.8  No.10 No. 11 No. 12

Energy @ NCP Total Weighted Weighted Weighted  Weighted

Generation 12CP @ Demand/ NCP KW KW @ Supply Total Customers Customer Customer Customer Customer

Rate Customer Class Level Gen Energy @ Cen  Secondary Customers Less Rate 52 Meters Services Transformers Accounts

10 Residential Electric Service 7'830,448374 160,468 [ 664,300,712 | 248,013 | 718,764 79,355 79,355 | 82,163 | 82,163 79,355 79,355
20 Small General Electric Service TiEi3ii954 773,382 [ 96,974,240 | 32,234 28,437 11,063 | 11,063 | 18,727 | 12,763 | 33,632 [ 12,833 |
25 Irrigation Power Service 1,364,801 1017 1,091,861 | 1,761 1,553 | a5 | 45| 213 103 | 909 54 |
30 Large General Service - Primary |"""008,731,047 30,332 [ 166,990,304 | 54,649 0] 40 | an| 2,776 | 0] [ 113 |
Large General Service - Secondary i ] 48E 651,498,741 | 197,016 | 173,777 4,113 | 4,113 30,000 5,284 49,644 | 9,378 |

Space Heating - Billed @ Rate 30 ! 0 0 0 '

Total Large General Service - Secondary [ 814,338,054 | 141,488 651,498,741 | 197,016 | 173,777 | 4,113 | 3,113 30,090 9,284 | 49,644 | 9,378 |
Total Large General Service [1,023,069,101 | 171,820 | _ 818,489,645 | 251,665 | 173,777 | 4,153 | 4,153 | 32,866 | 9,284 | 49,644 | 5,497 |
Contracts - Primary R L ] (o) o[ 0] 0] 0] 0] 0] 0|

TOD Large General Service Primary 1,775,129 706 a 1 1 69 0 0 [

31 TOD Large General Service Secondary ,080,645 1,312 15,249,178 4,611 4,067 56 56 702 282 740 236

31  Space Healing - Secondary 1/ ,256,122 7,547 48,208,807 | 20,653 18,217 35 35| 3,384 0 0 2,492

TOTAL LARGE GENERAL [1,104,607,698 | 183,002 883,722,759 | 277,635 196,061 4,245 4,285 | 37,021 9,566 50,384 12,231
40 - Small Municipal Electric Service 4390629 782 3,512,660 | 1,284 | FEP| 278 | 278 595 | 299 | 1,485 | 317 |

a1 Municipal Lighting - Primary U 132854 1E6 1,466,308 687 ) 49 49 5] 0 0 [E]

Municipal Lighting - Secondary 19,526,235 1,254 15,621,239 | 9,306 | 8,208 356 356 398 613 1,182 490

TOTAL MUNICIPAL LIGHTING [ 21350089 [ 1,380 17,087,547 | 9,988 | 8,208 405 405 447 613 1,182 539

48 Municipal Pumping - Primary 3,364 11,851,843 | 5,349 ] 3 ] 347 0 0 17

Municipal Pumping - Secondary 4,186 21,689,424 | 6,839 8,679 283 283 | 1,361 476 3,130 455

TOTAL MUNICIPAL PUMPING [ 41924971 ] 6,450 33,541,267 | 15,189 8,679 287 287 | 1,708 476 3,130 512
52  Outdoor Lighting g010924 822 5,408,908 | 2,839 | 2,500 | 151 | o 281  247] o]  2,319]
39 Inlernuptible Power Service O A 0] o] of o] 0] o] 0]

38 IT Demand Response - 381 0 2 2 139 0 0 7

|T Demand Response - 382 o] 1 1 69 0 0 4

IT Demand Response - 380 0 0 0 0 0 0 0

| 33,995,798 | 4,313 27,197,501 | 9,733 0 3 3 208 0 0 11

TOTAL NORTH DAKOTA ELECTRIC | 2,167,314,139 | 380,695 | 1,733,927,451 | 598,681 | 465328 | 95,832 | 95,681 | 141,363 | 106,230 170,077 | 108,211

Demand share of Factor No. 3 o2 ;

S—_  Energy share of Factor No. 3 o8



MONTANA-DAKOTA UTILITIES CO.
ELECTRIC UTILITY - NORTH DAKOTA
EMBEDDED CLASS COST OF SERVICE STUDY
WEIGHTED CUSTOMERS
PROJECTED 2017

Projected Projected Projected

Billing Active Meter Projected Melers 2/ Services 3/ Transformers 4/ Customer Acceunls 5/
Rate Cuslomer Class Units 1/ Cuslomers Numbers Weight Customers Weight Customers Weight Customers Weight Cusiomers
| 10 - Residential Electric Service 80,003 | | 79,355 | B2,163 | 0 [ 82163 |[ 100 [ 82363 1.00| [ 79,355] [ 100 [ 79355 ]

310 - Small General Electric Service ~ [_11,512 | VTTiE7 a8 ) 107 (12763 3064 [ 3332 116 [_12833]
25 - Imigation Power Service a6 a5 56 | 381 213 | iBa| | 103 ]| 2020 [ 509 ] [ 2.08 ] [ 94 |
| 40 - Small Municipal Electric Service 309 ) | 781 [ 89 [IEY 595 | 100 259 | [ 534 1,485 | | 114 317 |

Total Small General 11,867 | [_11,386 | [ 12,283 19,535 13,165 36,026 | (13,244 |
| 30 - Large General Service - Primary 3] [ | 20| 5.1 2,776 || 0.0 o] 000 0] 257" iig
- Large General Service - Secandary 3,587 | 4,193 | 4,761 | 6.33 30,000 | 185 9,284 || 1307 j [ a9,644 2.8 9,378
Total Large General Service 3630 | 4,153 1 4,801 | 32,866 9,284 49,604 9,497
- Contracts - Primary o) DT 604l 0| 0.00| 0 0.00 0| _300] 0
- Contracts - Primary - Rale 30T 0| 01 01/ 69.41 | 0} 000] 0 0.00 [ 3.00 | 0
Total Rate 30 4630 ]| 4153 ] | 4,801 | 32,866 9,284 49,644 9,497
| 31 - TOD Large General Service Primary S 0 T [ Te8.41 69 0.00 0 0.00 0 6.00 6
{317 -TOD Large General Service Secondary 68 N 111 [ 6321 702 [| 2,54 282 13.21 740 4.21 | 236
i 32 - Space Heating 623 | | 636 || 532 3,384 0.00 0 0.00 0 4,00 | 2,492
’ - IT Demand Response - DSU z] | 2 3176841 139 | 0.00 0 0.00 0| 3E7 7
- IT Demand Respense - Slate Capitol 1 it E 1/| 69.41 69 || 0.0 0 0.0o0 0 3.67 4
IT Demand Responsa - Matheson 0 0 0| 658.41 0 0.00 0 0.00 0 3.67 0
Total Rate 38 3 3 3] 208 0 [} 11
- Interruplible Power Service - Primary | 1 0] ! 0 egal [ 0000 0]/ 000 [ 0] 300] [ il
Total General [532] 4,248 | | 5,552 | [37,229] 9,566 50,384
. dl‘ Municipal Lighting Service - Primary
Meterad [ 49 | CERE 457 100 1 49| "6.00] | o] dool [ o]f 100 43 |
- Municipal Lighting Service - Secondary e .
Melered 3621 356 | | 3981|100 398 | 154 613 2.65 943 166 356
Non-Metered 150 | | 0/ 0!l 000 0l om 0| 159 239 || 0.9 134
512 356 398 398 613 1,182 490
Total Municipal Lighting 561 | 405’ 447 247 613 1,182 539
{7748 - Municipal Pumping - Primary R FE 5178941 347 0.00 0] 000 0] 435" 17
- Municipal Pumping - Secondary 319 | | 283 | | 315 || 432 1,361 151 476 || 1106 3,130 1.75 495
Total Municipal Pumping 323 287 [ 320 1,708 476 || i/ 3130 512
52 - Quidoor Lighting e N
Melered L 1eB - 179 7| TIET 281 138 247 0.00 0 100 151
Non-Metered 2,436 | 0! 0/l 000 ol o000 o|| o000 ol o089’ 2,168
Total Outdoor Lighting [ 2604] | 151 | 179 | 281 247 0 2,319
TOTAL NORTH DAKOTA ELECTRIC [ 100,684 | 95,832 | [ 100,944 141,363 106,230 170,077 108,211

1/ Projecled billing units derived from number of days billed divided by number of days in menth.

2/ Meters calculaled using projected meter numbers.

3/ Services calculated using projected meler numbers, excepl Rates 41 & 52 Non-Metered which is calculaled using projected billing unils..

4f Transformers calculaled using projecied active cuslomars, excepl Rate 41 Non-Metered service which is calculated using projected billing units.

5! Cuslomer Accounts calculated using projected aclive cuslomers, excep! Rate 32 & Rates 41 and 52 Non-Melered service which is calculated using projected billing units.



NORTH DAKOTA SERVICE WEIGHTS

ELECTRIC RATE CASE FILING FALL 2016

CLASS RATE COUNT SUM OF COSTS WEIGHTS
Residential MDUND 100 77,306 44,859,712
MDUND 106 1 1,272
MDUND 130 7 4,251
MDUND 160 8 6,106
77,322 44,871,341 580.32 1.00
Smzll General MDUND200 10,074 6,242,389
MDUND205 1 229
MDUND260 26 34,256
10,101 6,276,874 62141 1.07
Irrigation MDUND250 31 33,138 1,068.97 1.84
Small Municipal MDUND400 38 32,243
MDUND401 267 143,857
305 176,100 577.38 1.00
Large General - Secondary MDUND301 3,933 4,430,183 1,126.41 1.95
Large General - TOD MDUND311 40 58,915
40 58,915 1,472.88 2.54
Space Heat MDUND321 4 2,174
MDUND322 5 4,718
MDUND323 452 407,616
461 414,508 8599.15 1.55
Municipal Lighting - Primary MDUNDA410 10 8,649 864.90 1.49
Municipal Lighting - Secondary MDUND412 351 417,571
MDUND414 4 -
355 317,571 894.57 1.54
Municipal Pumping - Secondary MDUND480 122 94,406
MDUND481 194 182,411
316 276,817 876.00 151
Qutdoor Lighting - Secondary MDUNDS522 162 129,878 801.72
162 129,878 801.72 1.38



North Dakota Transformer Weighting by Customer Rate Updated:  9/23/20:

Sample Zero Customers Cost
RATE AND DESCRIPTION Sample Fraction Intercept Per Per Weighted Weightin
Size  of Rate Cost Transformer Transformer Average

' " MDUND100 (Residential Electric Service) 5 s
Single Phase 659719 0.90098 1487 6.20 $230.88 521613

Three Phase 7662 0.09902 6819 37.32 $182.70 $1B.09
Total 77381 1 $234.22 1.0

MDUND106 (Residential Electric Service Rate 10 and 05)

Single Phase 1 1 1487 4.00 $371.70  $371.70
Three Phase 0 0 6819 0.00 $0.00 50.00
Total 1 1 $371.70 10

MDLnd130 (Residential Electric Thermal Energy Storage)

Single Phase 7 1 1487 4.57 $325.6B  $325.68
Three Phase a Q 6819 0.00 $0.00 $0.00
Total 7 1 $325.68 1.0

'“MDUnd160 (TOD Residential Electric Service) | -+ . .

Single Phase a 1 1487 2.27 $654.61  $654.61
Three Phase 0 0 6819 0.00 50.00 $0.00
Total B8 1 $654.61 1.C

Sample Zero Customers Cost
RATE AND DESCRIPTION Sample Fraction Intercept Per Per Weighted Weightin,
Size of Rate Cost Transformer Transformer Average

; ct Non:Demant)=
Single Phase 5069 0.89881 1487 2.43 $612.30 $550.34
Three Phase 1021 0.10119 6819 4.29 $1,588.41 $160.73
Total 10090 1 $711.07 3.C
Single Phase 1 1 1487 2.00 $743.40 5743.40
Three Phase (1} 1} 6819 0.00 $0.00 50.00
Total 1 1 $743.40 3.1
IDUND250:(/rrigatic Vi :
Single Phase 27 0.87097 1487 0.44 $3,412.82 52,972.46
Three Phase 4 0.12903 6819 050 $13,638.64 §$1,759.82
Total 31 1 $4,732.28 20.2
“=MDUNDZ260 {OptionalTOD-SH I :
Single Phase 25 1 1487 2.08 §713.89 $713.89
Three Phase 0] (6] 6819 0.00 50.00 s0.00
Total 26 1 _$713.85 ) 3.0
Sample Zero Customers Cost
RATE AND DESCRIPTION Sampie Fraction Intercept Per Per Weighted Woeighting
Size of Rate Cost Transformer Transformer  Average
“MDUND300(G [ Priniary:Se
Single Phase 2% D.70968 1487 2.00 $743.40 $527.57
Three Phase 9 0.29032 6819 0.82 $8,334.72 $2,419.76
Total 31 1 $2,947.33 12.5
IDUND301:(General=Secondans:Service)
Single Phase 2195 0.5581 1487 1.06 $1,398.40 578045
Three Phase 1738 0.4419 6819 1.47 $4,630.60 $2,046.27
Total 3933 1 $2,826.72 12.0
UND310;(Optional TOD Brimary.
Single Phase o 0 1487 0.00 $0.00 $0.00
Three Phase 1 1 6819 2.00 $3,409.66 $3,409.66
Total 3 1 $3,409.66 14.5
inal- TOD:Secondary Electric
Single Phase L] 0.65 1487 0.98 $1,518.37 5986.94
Three Phase 14 0.35 6819 1.13 $6,021.03 52,107.36
Total a0 1 $3,094.30 13.2:

e



21:{Gencral.Space:Hea

Single Phase 2 05 1487 1.54 5966.42 5483.21
Three Phase z 05 6819 2.00 $3,409.66 $1,704.83
Total 4 1 $2,188.04 9.
_____ SpaceHeating-Seconoary-No-Demand)ee———e—
Single Phase 4 0.8 1487 1.26 $1,177.05 $941.64
Three Phase 1 0.2 6819 200 $3,409.66  5$681.93
Total 5 1 $1,623.57 6.
)LIND323{GeneralSpace Heat-Secondary. (Seasonalifeler))
Single Phase 288 0.63436 1487 1.83 $B10.39 $514.08
Three Phase 166 0.36564 6819 2.06 $3,316.14 51,212.51
Total 454 1 $1,726.59 Y
Single Phase 1 1 1487 1.00 5$1,486.80 $1,486.80
Three Phase 0 4] 6819 0.00 $0.00 $0.00
Total 1 h £ $1,486.80 6.
IDUND3BO{IT- L arge Bower
Single Phase 1 1 1487 0.00 S0.c0 $0.00
Three Phase 0 4] 6819 0.00 50.00 50.00
Total 1 1 50.00 0.
Service:Rate:
Single Phase 1 1 1487 0.00 $0.00 $0.00
Three Phase 0 ] 6819 0.00 $0.00 $0.00
Total g 1 $0.00 0.

Single Phase 33 0.86842 1487 1.81 $819.37 §711.56
Three Phase 5 0.13158 6819 167  $4,091.59 553837

Total 38 1 $1,249.92 5.
Slngi Phase 2686 0.99625 1487 212 $701.45 $698.82
Three Phase 1 0.00375 6819 2.00 $3,409.66 $12.77

Total 267 1 $711.59 3
Single Phase 10 1 1487 12.12 $122.63 $122.63
Three Phase 0 0 6819 0.00 $0.00 50.00

Total 10 1 $122.63 0.!
Single Phase 348 0.98864 1487 253 $586.79 $580.12
Three Phase 4 0.01136 6819 1.87 $3,653.21 541.51

Total 352 3 $621.64 2.
Single Phase 24 1 1487 4.00 5372.05 §372.05
Three Phase 0 0 6819 0.00 $0.00 $0.00

Total 24 1 $372.05 L.t
Single Phase 4 1 1487 5.00 §297.356 $297.36
Three Phase 0 o} 6819 0.00 50.00 $0.00

Total 4 1 £297.36 1
Single Phase 119 (0.97541 1487 1.06 $1,400.14 $M,365.71
Three Phase 3 0.02459 6819 1.20 $5,682.77 5139.74

Total 122 1 SE,505.45 6.«
Single Phase 153 0.78B66 1487 0.61 $2,417.60 $E,906.67
Three Phase 41 0.21134 6819 1.06 $6,458.95 SI2,365.04

Total 154 1 $38,271.70 13.¢

My



MDUND 480 and 481 Combined

Singte Phase 272 0.86076 1487 0.75  §1,972.47 $1,697.82
Three Phase 44 0.13924 6819 1.06  56,406.03  $891.98
Total 316 1 $2,589.80 114
Single Phase 1 0.5 1487 0.00 $0.00 $0.00
Three Phase 1 0.5 6819 1.00 56,819.32 $3,409.66
Total 2 1 5$3,409.66 14.!

 MDUNDS520- (Ottdo :nghtlng"'."'ﬁiﬁ'alj'r (Metered))-
Single Phase 2 1 1487 10.00 $148.68  $148.68
Three Phase 0 0 68139 0.00 $0.00 50.00
Total 2 1 $148.68 VX ]
MDUNDS522 (Outdoor Lighting Secondary (Metered)) ==
Single Phase 1456 0.90123 1487 1.84 $806.47 5§726.82
Three Phase 16 0.09877 6819 2.09 53,267.59 $322.72
Total 162 1 $1,049.55 4.4
MDUNDS523(Oiitdoor Lighting Secondary {UnMetered))
Single Phase i3 1 1487 2.25 $660.22 5660.22
Three Phase t] 0 6819 0.00 50.00 $0.00
Total 13 1 $660.22 2.5
= MDUNDS524 (Outdoor Light {Rental))--
Single Phase 12 1 1487 4,09 536325  $3B3.25
Three Phase 0 0 681¢% 0.00 50.00 $0.00
Total 12 1 $363.25 p W3

Notes:

1) Rate are taken and match the Service Weights by Customer Tab in ND_ServiceWeigths_Loss_Factors_2015

2} The relatively high number of customers per three-phase transformer for Residential reflects large apartment dwellings

3) Three Phase - reflects only three-phase padmount transiormers. Customers using 3, single-phase transformers configured

1o provide a rthree-phase service would fall under the single-phase weighting.

M
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MONTANA-DAKOTA UTILITIES CO,
ELECTRIC UTILITY - NORTH DAKOTA

CUSTOMER WEIGHTS

sort Description Rate Codes Count of Rate Class Sum of # of Reg  Registers per Meter Customer Weights
1 Residential 100, 106, 130, 160 78,801 78,925 1.00 1.00
2 Small General 200, 205, 260 10,586 12,325 1.16 1.16
3 Irrigation 250 49 102 2.08 2.08
4 Small Municipal 400, 401 300 343 1.14 1.14
5 Large General - Primary 300, 305 34 101 2.97 2.97
6 Large General - Secondary 301 4,111 9,366 2.28 2.28
7 Large General - TOD - Primary 310 1 6 6.00 6.00
8 Large General - TOD - Secondary 311 67 282 4.21 4,21
9 IT Demand Response 380, 381 3 11 3.67 3.67
10 Contracts Rate 302, 303, 304, 390 4 12 3.00 3.00
s Space Heat 323 558 2,232 4,00 4.00
12 Municipal Lighting - Primary 410 49 49 1.00 1.00
13 Municipal Lighting - Secondary 412 398 398 1,00 1.00
14 Municipal Pumping - Primary 482, 484 5 21 4.20 4.20
15 Municipal Pumping - Secondary 480, 481 315 550 1.75 175
16 Qutdoor Lighting - Primary 520 1 1 1.00 1.00
17 Qutdoor Lighting - Secondary 522 178 178 1.00 1.00
95,560 104,902
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MONTANA-DAKOTA UTILITIES CO.
ELECTRIC UTILITY - NORTH DAKQTA

METER WEIGHTS
Cost Meter
Sort Description Rate Codes Count of Rate Class Sum of Total Cost per Meter Weights
1 Residential 100, 106, 130, 160 78,901 S 7,518,677.00 § 95.29 1.00
2 Small General 200, 205, 260 10,586 $ 1,587,542.00 S 149.97 157
3 Irrigation 250 43 S 17,782.00 § 362.590 3.81
4 Small Municipal 400, 401 300 S 57,030.00 S 190.10 1.99
] Large General - Primary 300, 305 34 5 224,875.00 S 6,614.09 69.41
6 Large General - Secondary 301 4,111 § 2,474,303.00 § 601.87 6.32
) Large General - TOD - Primary 310 15 6,614.00 S 6,614.00 69.41
8 Large General - TOD - Secondary 311 67 S 40,058.00 S 597.88 6.27
9 IT Demand Response 380, 381 3 s 19,842.00 $ 6,614.00 659.41
10 Contracts Rate 302, 303, 304, 390 4 5 26,456.00 § 6,614.00 69.41
11 Space Heat 323 558 S  282,923.00 S 507.03 5.32
12 Municipal Lighting - Primary 410 49 S 4,391.00 §$ 89.61 1.00
13 Municipal Lighting - Secondary 412 398 § 36,029.00 5 90.53 1.00
14 Municipal Pumping - Primary 482, 484 5 S 33,070.00 5 6,614.00 69.41
15 Municipal Pumping - Secondary 480, 481 315 S 125,531.00 S 411.21 4.32
16 Outdoor Lighting - Primary 520 1 8 827.00 S 827.00 8.68
17 Qutdoor Lighting - Secondary 522 178 § 26,546.00 S 149,13 1.57
95,560 § 12,486,500.00



MONTANA-DAKOTA UTILITIES CO.
ELECTRIC UTILITY - NORTH DAKOTA
EMBEDDED CLASS COST OF SERVICE STUDY
PROJECTED 2017 METERS AND CUSTOMERS

2017
2015 Projected 2015  Cuslomersto ' 2017 Melersto #2017
Billing Billing Aclive Billing Unit i Projected 2015 Billing Unit ~Projected ,
Rate Customer Class Units Units Cuslomers _ Ralio - 2015 Customers Melers  Ralio - 2015 Melers
10 |- Residential Electric Service 76,826 80,003 76,206 99.19% 79,355 78001  102.70% - 82,163 .
|20 |- Small General Electric Service 10,217 11,512 9,819 96.10% 11,063 5 10,586 103.61% . &
I - Irrigation Power Service 40 48 39 97.50%: 45, 49 122.50%. _
0 i- Small Municipal Electric Service 310 309 279 90.00% .. 278 300 96.77% 299
Total Small General 10,567 11,867 10,137 11,386 10,935 112,283
30 |- Large General Service - Primary 37 43 34 91.89% 40 34 91.89% .. 40
- Large General Service - Secondary 3,961 4,587 3,552 B9.67% 1 ' 4,113 4,111 103.75% -
Total Large General Service 3,998 4,630 3,586 4,153 4,145
- Contracis - Primary 0 0 0 " 0
- Contracts - Primary - Rate 30T 0 0 0 4]
Total Rate 30 3,998 4,630 3,586 4,153 4,145 :
|- TOD Large General Service Primary 1 1 1 100.00% alid 1 100.00%
i- TOD Large General Service Secondary 41 68 34 82.93% ... 56 67 163.41%
- Space Heating 547 623 31 5.67% (i 35, 558 102.01% .«
- IT Demand Response - DSU 2 2z 2 100.00% * 2 2 100,00% - :
- IT Demand Response - State Capitol 1 1 1 100.00% ) 1 100.00%
IT Demand Response - Malheson 0 0 0 i 0
Totzl Rate 38 3 3 3 T | 3 Z
o - Interruptible Power Service - Primary 1 1 0 0.00% ' ‘ 0 0.00% -
Total General 4,591 5,326 3,655 4,774
1}_4_} !- Municipal Lighting Service - Primary
Metered 45 49 49 100.00% 49 100.00% .
- Municipal Lighting Service - Secondary i
Metered 362 362 356 98.34% 398 109.94%
Non-Meterad 150 150 0 0.00% 0 0.00%
512 512 356 398
Total Municipal Lighting 561 561 405 447
a8 - Municipal Pumping - Primary 4 4 4 100.00% 5 125.00%
- Municipal Pumping - Secondary 319 319 283 88.71% 315
Total Municipal Pumping 323 323 287 320
.52 |- Outdoor Lighting :
Meterad 168 168 151 89.88% 179 106.55% '
Non-Metered 2,436 2,436 0 0.00%: 0 0.00%
Total Qutdoor Lighting 2,604 2,604 151 179
TOTAL NORTH DAKOTA ELECTRIC 95,472 100,684 50,841 95,556

Al




VSL V5L Definition
1 Pioduction
2 Tramsmissian
3 Substation Transformer
4 Prirmary Lines
& Distibutlan Transtormier
6 Servite Drop
Net Energy

Total

Tota! Losses at all VSLs
Disciepancy

Distsihution Transformer
Servié Drop -
Total

Oistribution losses sum

1015 production {kWh)

2015 production adj. by 5-year average loss factar A -

Values {or Narth Dakara
1 Production

2 Transmission

3 Subsiation Transformer

4 Primary Unes

5 Distnbutian Transformer

6 Service Diop

Total

Ebinlyibution 3
iservice Brop
Total

Input Losses
3,263,271,000 187,957,042
3,075,273,958 10,148,404
2,725,543,314 5,178,532
2,417,661,707 17,165,398
2,400,456,309 7,441,539

11,259,583}

227,930,915
226,671,332
1,259,583

MONTAHA-DAKOTA UTILITIES CO.
ELECTRIC UTILITY - NORTH DAKOTA
L0OSS ADIUSTMENT CALCULATION - ENERGY

V5L Adjustment Val sfiniticns

1 proportional scaling at aif VSLs
a adjustment of V5L 2 anly

Sales Ad]. Input Ad). Losses LEF* CLEF*
- 3,263,271,000 - 10000 1.0000
- 3,263,271,000 186,737,459 10607 1.0607
339,582,240 3,076,533,541 10,148,404 1.0033 1.0642
302,703,074 2,726,802,897 5,178,532 Loms 1.0662
Litald
. 2,418,921,251 17,165,398 1.0071 10739 L01028 1.01028
2,394,314,354 2.401,755,653 7.441,533 10031 10772 2,394,314,354
Loss % of Gen
3,036,599,668 226,671,332 Initial 6.98%
* Heading Labels: Final 6.95%

LEF: Loas Expansion Factor
CLEF: Cumulative LEF

Jo Loss Ad)

TR |

0.000%:

" 339,502,240 ¢

302,703,074

3,006,599,668

Ad} Tran. LF  S-yr. avg. exp. icir.

2,230,263,475

2,230,263,475 127,623,624

2,102,638,851 6,935,867
1,986928,473 3773420
1.760.067,135 12,489,969
1,747,577,236 5,414,648

156,238,529

3,263,271,000
1.078756382  3,275,751,530
0.078756382
108,774,560
223,087 HAA

1,742,162.458

2,074,024,946

2,074,024,945
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MONTANA-DAKOTA UTILITIES CO,
ELECTRIC UTIITY - NORTH DAKOTA

Duvel of Energy and 4 Data for All 5
Rate Class FN Data V5L 2-D.Rate kWh- P (2015) kwh nce INCP pled Rate Description Holds In  Inferred Fram  Inferred Notes
00 1 6 10 767,509,312 767,554,267 140918 217,795 204,893 Residontial Electric Service Rale 10 106
105 6 10 - Residential Electric Service Rate 10 (Net Billing Rate 895) No customers or kWh In this rate class.
106 G 16 an,955 T R T s‘ﬁi{ﬁ@% Residentlal Elecric Rate 10 and 95 100
130 1 8 1 136,508 136,505 n 33 Residential Electric Thermal Energy Storage Rate 13
160 1 6 10 127,382 127,382 n a1 AD TOD Residential Elecric Service Rate 16
20 1 6 0 111,004,415 1 091.2!4 20,361 28,069 25,257 General Electric Rate 20 Non Demand 201, 205
201 6 20 22104 w ‘ . "'Z_‘ Sio 2% General Electric Rate 20 (WIFI-No Meter) 200
s 1 [ 20 64,695 !‘J’ ’3-? A E MG Genoral Electric Rate 20 Non Demand (Net Billing Rate 95) 200
50 b & 25 1,247,542 1 2‘17,542 B8 1,529 478 irrigation Pawer Service Rate 25
260 6 20 26,375 26,375 5 7 & Optianal TOD Small General Electric Service Rate 26 200+201+250 1 No Interval data. Bifling data determined NCP. CP Inferred.
300 g a 30Pr 183,165,735 183,212,651 25,641 46,156 35,386 General Primary Service Rate 30 305
ao i 6 30 Sec 736,834,778 736,834,728 121,637 169,375 159,039 General Secondary Service Rate 30
302 1 3 Contract 1,338,000 1,338,000 1,026 1,848 General Primary flate 30 Tesoro 1806 Substation 300 1 No interval data. Billing data determined NCP. CP inferred.
303 1 3 Contract 71,448,000 71,448,000 11,540 General Primary fate 30 Tosero Internal Substation 300 1 Mo Interval data. Billing data determined NCP. CP inferred.
304 3 Conlract 22,260,560 ) 11 150,560 General Electric Service Rate 30 (Sabin Metal) 300 1 No interval data. Biiling data dotermined NCP. CP inferred.
305 4 a3opd 16,916 PG i Y  General Primary Rate 30 [Special Sub Matered) 300
3o 4 A3 Pd 2,010,800 :.om,nm 281 507 388 Optional TOD Primary Electric Service Rate 31 300+30% 1 No interval data. NCP and CP inferred.
Nl 1 1 31 Sec 15470165 15,470,165 2,554 3,556 3,549 Optional TOD Secondary Electric Service Rate 31 301 1 Neo Interval data. NCP and CP inferred.
310 a 32 562 324 ¥ Ne interval data. NCP and CP inferred.
31 1 B 32 584,696 323
33 1 6 3 117.388 £ ; i s s 323
323 1 6 32 54,272,603 54, 974 E.s? 6,542 17,902 15,186 General Space Heat Secondary (Seasanal Meter)Rate 32 3,322
324 q 32 8,239 8,235 1 3 2 General 5pace Heat Primary (Seasonal Meter)Rate 32 373 1 No interval data. NCP and CP inferred.
3315 3 - General Primary Rate 30 (Net Billing Rate 95) No customers or kWh in this rate class.
380 1 a 38 17,123,400 17,123,400 3,088 5,564 4,262 1T Large Power Demand Response Rate 38 300 1 No intetval data. Billing data determined NCP. CP Inferred.
381 i 38 13,778,000 13,728,000 1,630 2938 2,250 1T Ly Power Domand Respanse (State Capitol]Rate 38 300 i No interval data. Billing data determined NCP. CP inferred.
350 a a9 5,106,600 5,106,600 574 1,035 793 T Large Power Service Rate 39 {American Colloid) 300 1 Mo interval data. Billing dota determined NCP. CP inferred,
400 1 & 10 2,150,693 2,150,699 394 701 546 Small Municipal Rate 40 Demand (Clased)
401 b G a0 1,924,988 1,924,986 296 431 386 Small Municipol Rate 40 NonDemand (Closed)
a1 a M 1,719,272 1,719,274 13 Municipal Lighting Primary Rate 41 (Metered)
412 1 3 a1 Sec 6,851,776 18,127,035 o 1,106 Municipal Lighting Secondary Nate 41 (Metered) 413
413 6 41 Sec 11,272,259 T Municipal Lighting Secondary Service Rate 41 {Unmetered) a12
414 B - WEET i Munlcipal Light Rate 41 [Rentals) Mo summary infermation specilic to this rate
480 1 6 48 Sec 786,285 786,285 | Pumping § dary AB (Ct cted HP) Rate 48 Secondary Projected kWh same for 580 and 481
481 1 6 48 Sec 24,381,761 24,331,761 3,588 Municipal Pumping Secondary 48 (KW Billed) Rate 48 Secondary Projected kWh same for 480 and 481
482 1 A as Pl 9,861,600 9,861,600 1,451 3,429 2,334 Municipal Pumping Primary 58 (KW Billed) as1 b No interval data. NCP and CP Inferied.
484 a a8 Pri 4,032,000 4,032,000 593 1,402 954 Municipal Pumping Primary 48 [Special Metered) - Williston Treatment Plant as1 i Mo interval data. NCP and CP Inferred.
520 4 52 11,544 11,844 1 4 3 Outdoor Lighting Primary Rale 52 (Metered) 522 1 Mo interval data. Loads added 10 522 at primary,
521 a 52 B18 B18 0 0 0 Outdoor Lighting Primary Rate 52 (Unmetered) 522 1 Mo intarval data. Loads added 1o 522 at primary.
5 1 6 52 7,338,863 2471 Dutdoor Lighting Secondary Rate 52 (Melered) 523,524
523 4] 52 3 Outdoor Lighting Secondary Rate 52 {Unmeterod| 522 No summary Information specific ta this rate
524 G 52 5‘ Outdoor Light Rate 52 {Rentals} 522 No summary information specific to this rate
Total 2074024946 2,074,024.966 342,198 539382 491543
Source lotal 2,074,024,346
Discropancy - 1,911,597,882 from LN data
92% share fram LR data
Variable Source/Definition
FHN Data Fixed network data (i.c. interval data avallabile and received)
VEL Voltage Service Leval
2-D. Rate 2-digh rate class
KWh - F {2015) From: 12 mos end 2015 integroted by mie bre xlsr | and Prefiminary Projected 2017 NO Bifling Units xlsx
kWh, CP, NCP Data are fram Summary sheet tabs of Rate Summary Files
Inferred data
%ﬁ:@ﬁ 3-digh rate code combined with other 3-digi rate code. See "Holds® and "In" columns
Tatals by V5L
Substatien 3 108774560 12,100 21,801 16,699
Primary a 223,087,888 31,745 58,757 44,576
Secondary 5 1,742,162,458 298,352 458804 431,269
Total 2,074,024,946 342,198 539,362 492543
Amounts by VL of classeswhus! demand is inferred
" Substation 108,774,560 12,100 21,801 16,699
Primary 4 38,155,263 5,991 11,944 8,738



Al

Socondary &
Total

Inferred Share of Total by VSL

Substation 3
Primary 4
Secandary f
Total

2-Digit Allocatlon of Energy and Demand

2-DIgit Codn Rato Codes
10 & 106,130, 160
20 & 00,205, 260
a5 6 250
30Pr 4 300,305
30 Sec 1] 301
31 Pri 4 jlo
31 Scc ] m
P pr &4 320,34
32 sec G 323
38 pri 4 380
3B sub 3 38}
9 4 E
C 3 D2,303,304
a0 G 400,401
A1 P L} 410
41 Sec 6 412,413
4B Pri 4 482, 4B4
4B Sec B  4B0, 4Bl
52 Pri 4 520,521
52 Sec B 512
Total
Substation 3
Primary 4
Secondary [
Total

To loss adjustment file, allocator development file

15,496,540
162,127,063

100.HES
1710
0.89%
7.83%

Kwh
767,808,158
113,117,589

347,542
183,212,651
736,834,728

2,010,800

15,470,165
5,801
54,974,687
17,123,400
13,728,000
5,106,600
95,046,560
4,075,685
1,718,274
18,127,035
13,493,600
25,168,046
12,762

7,338,863

3,074,024,945

108,774,580
223,047,888

1,742,162,498
2,074,02,946

2,558
20,650

100.00%
18.87%
0.86%
6.03%

12cp
140,961
10,366
88
25,641
121,637
281
2,554

1

5,542
3,088
1,630
574
10,470
689

na
1,106
2,045
3,692

1

716
342,198

12,100
31,745

298,352
342,198

3,563
37,308

100.00%
20.33%
0.78%
6.92%

1NGP
217,870
28,076
1,529
46,196
169,375
507
3,556
3
17,902
5,564
2538
1,035
18,863
1,132
G1G6
8,208
4,831
8,679
a
247
539,362

21,801
58,757

A58,804
539,362

3,555
28,992

100.00%
19,60%
0.82%
5.89%

e
204,966
25,263
478
35,386
169,039
388
3,549
2
15,186
4,262
2,250
793
14,443
932
452
3,867
3,288
54935
q
2,054
493,543

15,699
11,576

731,269
491,543

MONTANA-DAKOTA UTILITIES CO.
ELECTRIC UTILITY - NORTH DAKOTA
Development of Energy and Demand Data for Allocators
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Class

10_sec
20_sec
25_sec
30_prim
30_sec
31_prim
31 sec
40_sec
41_prim
&) _sec
48_prim
a8_sec
38_prim**

N

52

Tow!
Totai {less contracts & 3%
Check

Sales at VSL

Sales & Losses from below

Total

losses

total for level [check]

kwh @
Secondary
767.808,158
111,137,589
1,247,532

736,834,728

15,470,165
4,075,685

16,127,035

15,168,038

54,974,687

56,574,687
7,338,863

7,338,863

1,742,162,498
1,747,162,998

1,742,162,998
1,742,162,498

17,904,617
1,760,067,11%

kwh @ Primary

775,694,105
112,259,571
1,760,363
183,212,651
741,407,353
2,010,800
15,629,156
4,117,572
1.719,274
18,313,351
13,851,600
25,426,704
17,123,400
17,123,400

55,548,476
8,801
55,539,675
7,417,038
12,762
7,814,286

1,983,155,003
1.978,048,403

223,087,808
1760,U67,115
1,983,155,003

3,773,420
1,986,928,423

MONTANA-DAKOTA UTILITIES CO.
ELECTIIC UTILITY - HORTH DAXOTA
Allgcator Development

2015 it S T
kwh @ kwh @ kwh @ kwh @

i T ¥
771,175,055 779,747,167 827,075,761 770,939,000
112,473,171 112,835,509 119,694,827 112,526,000

1,262,761 1,266,541 1343841 1.267,000
183,561,256 184,168,764 195,347,302
745,823,7h4 748,292,117 193,711.472 755,983,226
2,014,606 2,021,294 2,143,881
15,658,894 15,710,718 16,664,317 17,694,774
4,125,406 4,139,060 4,350,290 4,076.000
1721545 1,728,746 1,833,145
18,348,170 16,408,901 19,526,272 18,127,000
13,920,036 13,966,105 14,813,811
25,475,004 25,559,396 27,110,784 35,168,000
30883981 30,986,194 32,866,974
17,155,901 17,212,160 18,257,529
13,728,000 13.773.438 14,600,445
55.654,170 55,818,361 59,227,602 55,941,000
B.B1E 6,847 9,334
56,645,352 £5,829.514 59,213,218 55,941,000
7,441,180 7,465,807 7,918,962 7,424,000
12786 12,829 13,607
7,428,304 7,452,978 7,905,355 7,424,000
sy iRy Frlos POl g
2095702903 2,102,638,B51  2,230,263,475 1,769,146,000
1.885,540,107  2,002,144,479  2,123,669,360 1,769,145,000

108,774,560
1,966,978,471
2,095,702,983

6,935,867
2,102,638,851

2,102,638,851
2,102,638,851

127,624,624
2,130,263,475

2,230,263,875
2,230,263,475

2.230,263,475

kWh @ Primary

778,862,123
113,682,356
1,280,021
195,765,000
763,752,645
2,081,000
17,876,617
4,117,430
1,719,000
18,313,295
13.894,600
25,426,658
17,711,000
17,711,000

56,515,919
a
56,515,919
7,513,298
13,000
7,500,258

2.023,790,933
2,018,510,933

Hiaday
kWh @
Substation
780,344,052
113,898,764
1,282,057
196,137,489
765,205,465
1,084,960
12,910,642

4,125,725

1722,
18,348,141
13,920,437
25,475,038
31,544,699
17,744,699
14,200,000

56,623,454
o
56,623,454
7,527,594
13,025
7,514,569
102,243,000

75,560,000
26,681,000
(SRR
2,144,082,673
2,036,551,626

WWh @
Transmission
782,926,692
114,275,770
1,286,701
196,786,619
767,738,3b4
2,091,660
17,968,918
4139380
1727971
18,408,865
13,956,507
25,559,349
32,050,422
17,803,427
14,246,356

56,810,853

o
56,810,853
7.552,507
13,068
7,539,439
102,579,373

75,810,071
25,769,303

2,151,178,656
2.043,291,728

wh @
Generation

830,448,274
121,211,954
1,364,801
208,731,047
B14,338,054
2,218,830
19,060,645
4,390,629
1,832,854
19,526,235
14,614,237
17,110,734
33,995,796
18,888,048
15,111,751

60,259,122
o
60,259,322
8,010,924
13,851
7,997,063
108,805,670

80,411,542
20,394,128
GRS
2,281,749.518
2,167,314,132

Allocator Share! (Less Camracts, 39)

my
36.40%
5.31%
0.06%
9.15%
35.69%
0.10%
0.84%
0.19%
0.00%
0.86%
0.65%
1.19%
1.49%
0.83%
0.66%

2.64%
0.00%
264%
0.35%
0.00%
0.35%
A.71%

0.25%
100.00%
ALT

2017
3837%
5.55%
2.06%
9.63%
3757%
030%
0.85%
0.20%
008%
0.50%
058%
1.35%
157w
DATH
0.70%

2.78%

100.00%

7%
0.0%
7%
0.4%

0.4%
4.5%

0%
100.00%
ALT



JoW

2cr @

ks Secondary
10_sec 140,861
20_sec 20,366
25_sec (]
30_prim
30_sec 121637
31 _prim
31 _sec 2554
a0_sec ER3
A1_prim
41 _sec 1106
48_prim
aB_see 3552
30_pnm**
1 6,542
6542
52 716
716
i
gk
Tolal 298,352
Total (less contracts & 35) 790,352

inserruptibity factor

20 Py 124

12 CP @ Primary

143,350
20,455
90
25,641
124,561
261
1554
06

113
1,133
2,045
3,781
24N
TAN

6,701
1
6599
734

1

733

0
336,476
336,016

080

MONTANA-DAXOTA UTILITIES CO.
ELECTRIC UTILITY - HORTH DAKOTA
Allocator Development

3123 ol il gttt myerny e Rk O Ghensy: etual Projerle 2017 12CF dhiGon)

NOTE TAKEN FAOM COS MODEL, SHEET ALLOCATION FACTOR WORKSHEET; CODE MOVED HERE

Class 1NCP @
Secandary
10_sec 217,876
20_sec 18,075
I5_sec 1579
30_prim
30_sec 169,375
3i_prim
31 _vec 3.556
40_soc 1132
41 _prim
41 sec 8,208
48_prim
48_sec 8,673
38_prim**
)
iz 17,802
i
i 17,302
52 2471
2471
brah
At e
Total ¢508,504
Total {less contracts & 39) 450,808

Interrupt lbilry factor

1 NCP @ Primary

213,11
28,751
1566
46,196
173,497
616
3,642
1,159
(31
B,a0%
4,831
8,887
5,564
5,561

18,335
3
18,332
2,535
4

1531

1nih
528,700
527,665

100

2015 it SREHEH (e i Sl
rl.?.CP@ . IZCF_EA’ '11CP;E ’]:’CI"QI 120 @ Primary . 11!:1:@; e

145,265 145,951 158,812 141,536 144,939 145,858 146,546 160,464 40775
0,988 21,087 73,089 20,624 11,120 21,254 21354 23,382 5.94%
91 91 100 as 51 92 2 101 0.03%
25,804 5,915 28,388 27398 7.5M 7,700 30,332 T.711%
125,351 135,943 137,904 174,798 127,798 128,609 119,216 141,488 35.95%
a3 FH] EF 231 293 294 32 0.08%
1570 1582 2,817 2.5 19n 3,010 3,024 3312 0.84%
711 T4 782 620 706 711 714 782 0.20%
114 s 126 113 114 15 126 0.03%
1,140 1,145 1,254 1,106 1,133 1,140 1,145 1,254 0.32%
2058 2,067 ,264 2,035 2.058 2,067 2,254 0.58%
3,805 3823 4,186 1,692 3781 3.805 1823 4,186 106%
3,791 3.,8C8 4,170 2,555 3521 3,239 4,313 110%
2486 2,458 2,735 L5955 571 2,534 2,629 072N
[N L31 1,435 1,349 1,356 1,484 0.38%
6,743 6,775 7,418 6,657 6,817 6,060 6,893 7547 197%
1 1 1 a 9 L] [} 0.00%
6,742 &£774 1417 6,657 6,817 6,360 5,893 7.547 192%
73% 137 813 T4 743 747 7351 822 0.21%
1 | 1 1 1 1 i 0.00%
737 741 a1 724 741 746 750 :F1 8 0.21%
s i 1% i 11,315 (Y] 3.15%
s 1hit = e 480 (P 0.43%
350,383 352,037 385,471 302,838 342,997 357,783 359,472 393,612 100.00%

338451 341,054 73484 302,038 342,521 346,042 87,676 3R0,695

Litte D8 Addjusdmienity
ULS % ! A BEURE T v i g ;
INCP @ INCP @ 1NCP @ 1NCP @ 1NCP INCP 1NCP 1NCP
Substation Transmission Generation Secondary Sl . Tr s @ Gunun:ﬁn

224,528 225,508 247,012 218,764 224,023 225,443 226,508 248,019 39.86%
28,933 25,070 31,830 28,432 29,115 19,300 29,938 3254 5.18%
1576 1583 1,734 1,553 1,580 1,600 1608 1,761 0,28%
46,483 45,709 51,145 49,362 49,674 45,503 54,649 B.78%
174545 175,371 192,026 173777 177,954 179,081 179,928 197.016 6
620 623 683 (2] 42 645 706 0.11%
3,685 3,602 4,032 4,087 4,165 4,192 4,211 4,611 0.74%
1,167 1172 1,284 1132 1159 1,167 1172 1,284 0.1%
610 823 683 €16 &0 623 682 0.1
B.A53 B,458 8,306 8,208 B.405 2,459 8458 9,306 150%
4,862 4,885 5,349 4,832 A,862 4,685 5389 0.86%
8,848 B/5B6 9,835 BE79 B.887 8,244 8,986 2,839 1.58%
8,537 B,577 8392 5,755 8,830 5,872 9,714 1L56%
5,59% 5526 6,160 5,755 5791 5019 83N 102%
PRI 2951 3,232 3,039 3,053 3,343 0.54%
18,451 15,539 20,299 18,217 18,655 18,773 18,861 20,653 332%
3 3 3 o o Q ] 0.00%
18,449 18,536 10,296 18,237 18,855 18,773 18,861 20,653 33m%
2,551 2563 2,806 2,500 2564 2,581 2,593 1,839 0.46%
4 L] 5 4 q 4 0.00%
2547 2559 2.802 2,000 2,560 2,576 2,588 0,46%
i e R s L ML 359%
b 1,046 bt (Rl 1Ee 1,082 1,20 019%
553,852 556,468 509,316 455,328 538,751 565,536 568,207 522,170 100.00%

533,948 536,469 SE7,410 AGS, 328 537,721 534,169 546,738 598,662

42.15%
6.14%
0.03%
7.87%

37.17%
0.08%
(5.7
0.1l%
0,03%
033%
059%
1.10%
1.13%
0.74%
0.39%

1.98%
o.0o%
198%
0.22%
0.00%
0.22%

100.00%

AL43%
5.38%
0.29%
9.13%

32.91%
0.17%
Q.77%
0.21%
0.11%
1.55%
0.89%
1.64%
167%
1.06%
0.56%

3.45%
3.a5%
0.47%

0.00%
0.47%

100.00%

ALK
£.0%
no%
r4%

L8R
0.1%
0.7%
0.I%
0.0%
0.3%
o6%
1%
1%
0.7%
0.4%

L%
0.0%

2%
0,o%
B.I%

L1%
100.0M

3%
0.0%
3%
o5%
oo%
5%
3.4%

0.2%
100.0%
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Loss Factors

Rveragy Lasses

Peak Losses

Freduction and Transmission 5.7 BT Transmission (o Generation
Substatian Transformers Losses 0.33% 0.47% Substatisn to Transmission
Distribution Primary Unes D.19% 0.63% Primary to Substation
Distribution Trans{ormers 0.71% 1.55% Secondary fo Primary
Sorvice Lines 0.31% 0E1% Secondary 1o Primary
Total Cistnbutron Losses 154K 150%

S-Year Average Total Losses 7.30% 1213%

Resdenunt Elocttic Servce
Smoll General Electic Service
Irrigation Power Bervice
Lmge Genaral Banvice - Primary

Lorge Genarnl Servep - Secondary
Spacn Haaling - Biled @ Rate 30

Total Large Genntal Service - Secandnry

Total Lage Guneral Sumice
Confracts - Pumary

TOD Loge General Senace Pimary

TOD Lowpe Guneral Serwee Secondary

Spaca Heating - Secondary 1/
TOTAL LARGE GENERAL

Small Municipal Electric Sarvice
thunicipal Lighing « Prinsary
HMunicipal Lighting - Secondiry
TOTAL MUNICIPAL LIGHTING
Iunigipal Pumping - Primary
Kunicipnl Pumping - Secondary
TOTAL MUNCIRAL PUIMPING
Quridnor Lighting

inluntuplitly Power Sarvica

IT Demand Response - 381

IT Demand Response - 162
IT Damand Reapanse - 350

TOTAL NORTH DAKGTA ELECTRIC

e

e

MONTANA-DAKOTA UTHITIES CO.
ELECTRIC UTRITY - HORTH DAKDTA

Alocator Develcpment
Average Losses | Losses
1.0607
1.0033
1.0019
1.0071
10031
Encrgy @ NCP
Ganeration CF  NCP KW KW @ Supply
Level L] @ Gon Socondary
[ a3oazm.279 [ 0] 248,019 218,764 |
[ rwzrzinesa el 32,233 | 78,432
[ 1364001 [«] 1,761 | 1,553 |
[ 308,733,007 [ ] safa9] [
[ s1a33m,054 ] 2 197,015 173,777
[ [ ]
|__81a,338,05a | » 197,018 173,777
1.923,069,101 [ 0 251,665 173,177

2,218,830 | # 706 o]
19,060,635 | = 4,513 4,05
€0,259,122 | 20,653 10,217
1,104,607,698 | # 271,635 196,061
[ 4,390,629 | & ] 1,284 | 1132 ]
1832854 | & 62 Rt
19,526,235 | 9,306 3,200
21,359,084 | W 9,088 2,200
14,814,237 [ # 5,339
27,110,754 | & 9,239
a1,92a971 |« 15,189
[ no30924 [ o] 2,830 |

=
o

0

33,935,798 | 0 9,733 a]
TOTAL NORT_2,167,314,339 | A] 500,601 | 465,328






