


















































































































































































































































Northern States Power Company
Inventory of Underground Transformers by Transformer Configuration Case No. PU-24-_

Exhibit__ (CJB-1), Schedule 6
Attachment C - Page 1 of 2

Configuration Details 1 Phase Underground Cumulative Percent of 1 % of All Underground Cumulative Percent of
Transformers Number of Transformers 1 Phase % Phase Transformers Transformers All Transformers
1 Phase Wye 50 kVA 31,125 49.71% 49.71% 35.41% 35.41%

1 Phase Wye 25 kVA 17,418 27.82% 77.52% 19.81% 55.22%

1 Phase Wye 37.5 kVA 8,619 13.76% 91.29% 9.81% 65.03%

1 Phase Wye 15 kVA 2,258 3.61% 94.89% 2.57% 67.60%

1 Phase Wye 100 kVA 1,431 2.29% 97.18% 1.63% 69.22%

1 Phase Wye 75 kVA 1,226 1.96% 99.14% 1.39% 70.62%

1 Phase Wye 10 kVA 279 0.45% 99.58% 0.32% 70.94%

1 Phase Wye 167 kVA 214 0.34% 99.92% 0.24% 71.18%

1 Phase Wye 250 kVA 15 0.02% 99.95% 0.02% 71.20%

1 Phase Wye Unknown kVA 7 0.01% 99.96% 0.01% 71.20%

1 Phase Wye 35 kVA 6 0.01% 99.97% 0.01% 71.21%

Number of Transformers for 12 Remaining

Single Phase Transformer Configurations 19 0.03% 100.00% Do2% 74.23%
Total 1 Phase Transformers 62,617 100.00% 71.23%

Configuration Details 2 Phase Underground Cumulative Percent of 2 % of All UG Cumulative Percent of
Transformers Number of Transformers 2 Phase % Phase Transformers Transformers All Transformers
2 Phase Wye/Delta 75 kVA 274 31.49% 31.49% 0.31% 0.31%

2 Phase Wye/Delta 125 kVA 173 19.89% 51.38% 0.20% 0.51%

2 Phase Wye/Delta 204.5 kVA 106 12.18% 63.56% 0.12% 0.63%

2 Phase Wye/Delta 300 kVA 61 7.01% 70.57% 0.07% 0.70%

2 Phase Wye/Delta 50 kVA 57 6.55% 77.13% 0.06% 0.76%

2 Phase Wye/Delta 100 kVA 37 4.25% 81.38% 0.04% 0.81%

2 Phase Wye/Delta 62.5 kVA 28 3.22% 84.60% 0.03% 0.84%

2 Phase Wye/Delta 150 kVA 19 2.18% 86.78% 0.02% 0.86%

2 Phase Wye/Delta 30 kVA 15 1.72% 88.51% 0.02% 0.88%

2 Phase Wye/Delta 87.5 kVA 12 1.38% 89.89% 0.01% 0.89%
Number of Transformers for 26 Remaining 2 88 10.11% 100.00% 0.10% 0.99%

Phase Transformer Configurations

Total 2 Phase Transformers 870 100.00% 0.99%



Northern States Power Company
Inventory of Underground Transformers by Transformer Configuration Case No. PU-24-__

Exhibit__ (CJB-1), Schedule 6
Attachment C - Page 2 of 2

Configuration Details 3 Phase Underground Cumulative Percent of 3 % of All UG Cumulative Percent of
Transformers Number of Transformers 3 Phase % Phase Transformers Transformers All Transformers
3 Phase Wye/Wye 150 kVA 3,986 16.32% 16.32% 4.53% 4.53%

3 Phase Wye/Wye 300 kVA 3,834 15.70% 32.03% 4.36% 8.90%

3 Phase Wye/Wye 75 kVA 3,656 14.97% 47.00% 4.16% 13.06%

3 Phase Wye/Wye 500 kVA 3,255 13.33% 60.33% 3.70% 16.76%

3 Phase Wye/Wye 750 kVA 1,954 8.00% 68.33% 2.22% 18.98%

3 Phase Wye/Wye 112 kVA 1,932 7.91% 76.25% 2.20% 21.18%

3 Phase Wye/Wye 225 kVA 1,752 7.18% 83.42% 1.99% 23.17%

3 Phase Wye/Wye 1000 kVA 1,452 5.95% 89.37% 1.65% 24.82%

3 Phase Wye/Wye 1500 kVA 1,151 4.71% 94.08% 1.31% 26.13%

3 Phase Wye/Wye 45 kVA 506 2.07% 96.15% 0.58% 26.71%

3 Phase Wye/Wye 2000 kVA 491 2.01% 98.17% 0.56% 27.27%

3 Phase Wye/Wye 2500 kVA 135 0.55% 98.72% 0.15% 27.42%

Number of Transformers for 72 Remaining 3

0, 10/ 0 0,
Phase Transformer Configurations 913 1.28% 100.00% 0ia6% 21.75%

Total 3 Phase Transformers 24,417 100.00% 27.78%

Total Underground Transformers 87,904 100.00%



Northern States Power Company

Inventory of Overhead Primary by Conductor Configuration

Phase

Phase

1 Phase

3 Phase

Configuration Details Overhead
Primary

4 ACSR 1ph

2 ACSR 1ph

6A CUWD 1ph

6 CU 1ph

3/10 CU 1ph

4 CU 1ph
Unknown Unknown 1ph
2/0 ACSR 1ph
3/8 CU 1ph

6 CUWD 1ph

8A CUWD 1ph
2CU 1ph
Unknown CU 1ph
1/0 ACSR 1ph
130 Steel 1ph

4A CUWD 1ph
1/0 CU 1ph

336 ACSR 1ph
336 AL 1ph

3/6 CU 1ph

Footage of 62 Remaining
Single Phase Overhead Primary
Conductor Configurations

Total 1 Phase

Config Details OH Primary
336 AL 3ph

2 ACSR 3ph

336 ACSR 3ph

2/0 ACSR 3ph

4 ACSR 3ph

6 CU 3ph

4/0 CU 3ph

6A CUWD 3ph

1/0 ACSR 3ph

Footage of 85 Remaining 3
Phase Overhead Primary
Conductor Configurations

Total 3 Phase

Total Overhead Primary

Footage
10,698,423
10,139,492
7,459,455
6,943,615
1,564,708
764,837
753,427
239,332
201,915
173,814
164,182
145,776
135,674
135,210
75,306
69,548
67,877
58,553
49,374
36,084

356,241

40,232,843

Footage
6,449,212
5,828,121
5,187,129
2,335,697
1,756,872
1,294,407

820,787

733,392

719,893

4,635,222

29,760,732

69,993,575

% of 1

% of 3

Cumulative % of

1 Phase
Phase Footage Footage
26.59% 26.59%
25.20% 51.79%
18.54% 70.33%
17.26% 87.59%
3.89% 91.48%
1.90% 93.38%
1.87% 95.26%
0.59% 95.85%
0.50% 96.35%
0.43% 96.78%
0.41% 97.19%
0.36% 97.55%
0.34% 97.89%
0.34% 98.23%
0.19% 98.42%
0.17% 98.59%
0.17% 98.76%
0.15% 98.90%
0.12% 99.02%
0.09% 99.11%
0.89% 100.00%
100.00%
Cumulative % of
3 Phase
Phase Footage Footage
21.67% 21.67%
19.58% 41.25%
17.43% 58.68%
7.85% 66.53%
5.90% 72.43%
4.35% 76.78%
2.76% 79.54%
2.46% 82.01%
2.42% 84.43%
15.57% 114.18%
100.00%

% of All OH Primary
15.28%
14.49%
10.66%
9.92%

2.24%

1.09% 53.68%
1.08% 54.75%
0.34%
0.29%
0.25%
0.23%
0.21%
0.19%
0.19%
0.11%
0.10%
0.10%
0.08%
0.07%
0.05%

0.51%

% of All OH Primary

3.34%
2.51%

6.62%

Case No. PU-24-_
Exhibit__ (CJB-1), Schedule 6
Attachment D - Page 1 of 1

Cumulative % of All
OH Primary
15.28%
29.77%
40.43%
50.35%
52.58%

55.10%
55.38%
55.63%
55.87%
56.08%
56.27%
56.46%
56.57%
56.67%
56.77%
56.85%
56.92%
56.97%

57.48%

57.48%

Cumulative % of All

OH Primary
9.21% 9.21%
8.33% 17.54%
7.41% 24.95%
28.29%
30.80%
1.85% 32.65%
1.17% 33.82%
1.05% 34.87%
1.03% 35.90%
42.52%

42.52%

100.00%



Northern States Power Company Case No. PU-24-_
Inventory of Overhead Secondary by Conductor Configuration Exhibit__ (CJB-1), Schedule 6
Attachment E - Page 1 of 1

Configuration Details Overhead % of Total Overhead Cumulative % Overhead
Secondary Total Footage Secondary Secondary
2 ACSR Open Wire 20,338,802 14.90% 14.90%
1/0 ACSR Open Wire 18,334,359 13.43% 28.34%
4 CU Open Wire 15,181,580 11.12% 39.46%
2 CU Open Wire 14,916,284 10.93% 50.39%
6 CU Open Wire 9,845,756 7.21% 57.61%
4 ACSR Open Wire 9,718,445 7.12% 64.73%
1/0 AL Triplex 7,573,248 5.55% 70.28%
1/0 AL Triplex, Lashed 6,721,759 4.93% 75.21%
6A CUWD Open Wire 6,296,098 4.61% 79.82%
6 ACSR Duplex 4,852,695 3.56% 83.37%
2 AL Triplex 2,723,553 2.00% 85.37%
1/0 CU Open Wire 2,505,605 1.84% 87.21%
3/10 CU Open Wire 1,505,128 1.10% 88.31%
1/0 AL Open Wire 1,294,876 0.95% 89.26%
6 AL Duplex 1,292,144 0.95% 90.21%
2/0 ACSR Open Wire 915,530 0.67% 90.88%
2 ACSR N/A 790,708 0.58% 91.46%
Unknown CU Open Wire 785,058 0.58% 92.03%
2 AL Open Wire 725,975 0.53% 92.56%
3/8 CU Open Wire 688,413 0.50% 93.07%
6 AL Triplex 685,906 0.50% 93.57%
1/0 ACSR Quadraplex 495,596 0.36% 93.93%
2/0 ACSR Neutral 491,289 0.36% 94.29%
2 ACSR Neutral 486,200 0.36% 94.65%
2 ACSR Triplex 409,132 0.30% 94.95%
2 ACSR Triplex, Lashed 335,042 0.25% 95.19%
1/0 ACSR Triplex, Lashed 301,632 0.22% 95.42%
3/8 CU Open Wire 295,701 0.22% 95.63%
4 ACSR Triplex 213,935 0.16% 95.79%
4/0 ACSR Quadraplex 193,454 0.14% 95.93%
Unknown Unknown Unknown 185,375 0.14% 96.07%
4/0 AL Triplex 185,375 0.14% 96.20%
6 CUWD Open Wire 160,520 0.12% 96.32%
4 Unknown Open Wire 160,430 0.12% 96.44%
8A CUWD Open Wire 155,387 0.11% 96.55%
4 AL Open Wire 147,393 0.11% 96.66%
3/6 CU Open Wire 145,023 0.11% 96.77%
0 0 Open Wire 133,292 0.10% 96.86%
1/0 AL Quadraplex 126,111 0.09% 96.96%
4 ACSR Duplex 122,825 0.09% 97.05%

Footage of 494 Remaining Overhead

0 0,
Secondary Conductor Configurations 4,031,541 2.95% 100:00%

Total OH Secondary 136,467,174 100.00%



Northern States Power Company Case No. PU-24-_
Inventory of Overhead Transformers by Transformer Configuration Exhibit__ (CJB-1), Schedule 6
Attachment F - Page 1 of 1

Number of 1 Phase Cumulative % of All Overhead Cumulative Percent of All
Config Details 1 Phase Overhead Transformers Transformers 1Phase % % Transformers OH Transformers
1 Phase Wye 25 kVA 33,652 33.33% 33.33% 29.66% 29.66%
1 Phase Wye 10 kVA 17,527 17.41% 50.73% 15.50% 45.16%
1 Phase Wye 15 kVA 17,194 17.08% 67.81% 15.20% 60.36%
1 Phase Wye 37.5 kVA 15,358 15.25% 83.07% 13.58% 73.94%
1 Phase Wye 50 kVA 14,750 14.65% 97.72% 13.04% 86.98%
1 Phase Wye 75 kVA 773 0.77% 98.49% 0.68% 87.66%
1 Phase Wye 100 kVA 657 0.65% 99.14% 0.58% 88.24%
1 Phase Wye 5 kVA 368 0.37% 99.50% 0.33% 88.57%
1 Phase Wye 0.5 kVA 116 0.12% 99.62% 0.10% 88.67%
1 Phase Wye 3 kVA 101 0.10% 99.72% 0.09% 88.76%
1 Phase Wye 167 kVA 58 0.06% 99.78% 0.05% 88.81%
1 Phase Delta 25 kVA 42 0.04% 99.82% 0.04% 88.85%
;‘:3’::;:::;’2’;’,?;‘;‘:;:; 22Kematring 1 Phase 183 0.18% 100.00% 0.16% 89.01%
Total 1 Phase Transformers 100,679 100.00% 89.01%
Config Details 2 Phase Overhead Transformers Tr:—lr‘\r:f:(:rrnzfrs 2Phase % 2Phase Cumulative (;_::mulative % of All Overhead, 1?:;:';8 :::::ad ________________Cum(;sll: :E:aen':?:;:‘etr:f All
2 Phase Wye/Delta 75 kVA 24 30.77% 30.77% 0.02% 0.02%
2 Phase Wye/Delta 40 kVA 12 15.38% 46.15% 0.01% 0.03%
2 Phase Wye/Delta 50 kVA 7 8.97% 55.13% 0.01% 0.04%
2 Phase Wye/Delta 65 kVA 6 7.69% 62.82% 0.01% 0.04%
2 Phase Wye/Delta 100 kVA 5 6.41% 69.23% 0.00% 0.05%
2 Phase Wye/Delta 150 kVA 4 5.13% 74.36% 0.00% 0.05%
2 Phase Wye/Delta 25 kVA 4 5.13% 79.49% 0.00% 0.05%
2 Phase Wye/Delta 30 kVA 4 5.13% 84.62% 0.00% 0.06%
.'::‘amn:f‘:r‘:;’;';iff‘l’;:;:of:s' 9 Remaining 2Fhase 12 15.38% 100.00% 0.01% 0.07%
Total 2 Phase Transformers 78 100.00% 0.07%
Config Details 3 Phase OH Transformers T% 3Phase % 3—”"“‘*2‘—"‘“"““ % of All OH Transformers %ﬁ:—m&
3 Phase Wye/Wye 75 kVA 1,325 10.73% 10.73% 1.17% 1.17%
3 Phase Wye/Wye 150 kVA 1,068 8.65% 19.37% 0.94% 2.12%
3 Phase Wye/Wye 45 kVA 773 6.26% 25.63% 0.68% 2.80%
3 Phase Open Wye/Open Delta 75 kVA 735 5.95% 31.58% 0.65% 3.45%
3 Phase Wye/Wye 112 kVA 548 4.44% 36.02% 0.48% 3.93%
3 Phase Wye/Wye 300 kVA 515 4.17% 40.18% 0.46% 4.39%
3 Phase Open Wye/Open Delta 40 kVA 467 3.78% 43.97% 0.41% 4.80%
3 Phase Open Wye/Open Delta 35 kVA 364 2.95% 46.91% 0.32% 512%
3 Phase Open Wye/Open Delta 100 kVA 333 2.70% 49.61% 0.29% 5.42%
3 Phase Open Wye/Open Delta 62.5 kVA 314 2.54% 52.15% 0.28% 5.70%
3 Phase Open Wye/Open Delta 52.5 kVA 295 2.39% 54.54% 0.26% 5.96%
3 Phase Open Wye/Open Delta 65 kVA 293 2.37% 56.91% 0.26% 6.22%
3 Phase Open Wye/Open Delta 20 kVA 288 2.33% 59.24% 0.25% 6.47%
3 Phase Wye/Wye 225 kVA 282 2.28% 61.52% 0.25% 6.72%
3 Phase Open Wye/Open Delta 125 kVA 240 1.94% 63.47% 0.21% 6.93%
;‘;mn:f;r‘;:;'ggiff‘l’;:;:of; 155 Remaining:3 Phase 4,513 36.53% 100.00% 3.99% 10.92%
Total 3 Phase Transformers 12,353 100.00% 10.92%

Total OH Transformers 113,110 100.00%



Northern States Power Company

Inventory of Primary Voltage Step-Down Transformers by Transformer Configuration

Overhead 1 Phase

OH 1 phase 34.5/13.8 kV 500 kVA
OH 1 phase 19.92/7.2 kV 167 kVA
OH 1 phase 34.5/13.8 kV 333 kVA
OH 1 phase 34.5/13.8 kV 250 kVA
OH 1 phase 19.92/7.97 kV 50 kVA
OH 1 phase 19.92/7.2 kV 100 kVA

Number of Transformers and Cost of
Transformers for 5 Remaining 1 Phase
OH Transformer Configurations

Total OH 1 Phase

Overhead 2 Phase
OH 2 phase 13.8/4.16 kV 500 kVA
OH 2 phase 34.5/13.8 kV 1000 kVA

Number of Transformers and Cost of
Transformers for 5§ Remaining 2 Phase
OH Transformer Configurations

Total OH 2 Phase

Overhead 3 Phase

OH 3 phase 34.5/13.8 kV 1500 kVA
OH 3 phase 13.8/4.16 kV 1000 kVA
OH 3 phase 34.5/12.47 750 kVA

OH 3 phase 13.8/4.16 kV 500 kVA
OH 3 phase 34.5/13.8 300 kVA

OH 3 phase 13.8/12.47 kV 5000 kVA

Number of Transformers and Cost of
Transformers for 17 Remaining 3 Phase
OH Transformer Configurations

Total OH 3 Phase

Total OH Step-Down Transformers

Underground 1 Phase
UG 1 phase 19.92/7.97 kV 500 kVA

UG 1 phase 19.92/7.2 333.0 kVA
UG 1 phase 19.92/7.2 50.0 kVA
Total UG 1 Phase

Underground 3 Phase
UG 3 phase 34.5/13.8 kV 5000 kVA

UG 3 phase 34.5/13.8 kV 3750 kVA
UG 3 phase 34.5/4.16 kV 11250 kVA

Number of Transformers and Cost of
Transformers for 4 Remaining 3 Phase
UG Transformer Configurations

Total UG 3 Phase

Total UG Step-Down Transformers

All OH & UG Primary Step-Down Transf

Number OH 1
Phase
240
131
126
121
120
103

163

1004

Number OH 2
Phase
5

2

Number OH 3
Phase
73
48
35
34
21
1

46

268

1,286

Number UG 1
Phase

P

Number UG 3
Phase
48
20
4

8
80
83

1,369

% of OH 1
Phase

23.90%
13.05%
12.55%
12.05%
11.95%
10.26%

16.24%

100.00%

% of OH 2
Phase

35.71%
14.29%

50.00%

100.00%

% of OH 3
Phase
27.24%
17.91%
13.06%
12.69%
7.84%
4.10%

17.16%

100.00%

% of UG 1
Phase

33.33%

33.33%

33.33%
100.00%

% of UG 3
Phase
60.00%
25.00%
5.00%

10.00%

100.00%

Cumulative % % of All OH Step-Down Load Carrying

of OH 1 Phase
23.90%
36.95%
49.50%
61.55%
73.51%
83.76%

Cumulative % % of All OH Step-Down_ Load Carrying

of OH 2 Phase
35.71%
50.00%

Cumulative % _ % of All OH Step-Down_  Load Carrying

of OH 3 Phase
27.24%
45.15%
58.21%
70.90%
78.73%
82.84%

Cumulative %

of UG 1 Phase
33.33%
66.67%
100.00%

Cumulative %_ % of All UG Step-Down_ Load Carrying

of UG 3 Phase
60.00%
85.00%
90.00%

Transformers
18.66%
10.19%
9.80%
9.41%
9.33%
8.01%

11.91%

78.07%

Transformers
0.39%
0.16%

0.54%

1.09%

Transformers
5.68%
3.73%
2.72%
2.64%
1.63%
0.86%

3.58%

20.84%

Transformers
1.20%
1.20%
1.20%
3.61%

Transformers
57.83%
24.10%

4.82%

9.64%

96.39%

Capac|
500
167
333
250
50
100

Capac
500
1000

Capaci
1500
1000
750
500
300
5000

Capaci
500
333
50

Capac
5000
3750

kVA

kVA

kVA)]

% of All UG Step-Down Load Carrying

kVA

kVA)

11250

Case No. PU-24-___
Exhibit___(CJB-1), Schedule 6
Attachment G - Page 1 of 1

Installed Unit ~ Total Replacement
Cost Costs
$102,886 $24,692,533
$53,067 $6,951,733
$88,233 $11,117,400
$72,404 $8,760,830
$23,489 $2,818,667
$46,678 $4,807,811
$291,923.72 $47,583,567
$106,307.31 $106,732,541
Installed Unit ~ Total Replacement
Cost Costs
$82,815 $414,077
$140,241 $280,482
$58,950 $412,651
$79,086 $1,107,210
Installed Unit  Total Replacement
Cost Costs
$209,763 $15,312,663
$122,672 $5,888,250
$99,114 $3,468,974
$77,198 $2,624,715
$62,295 $1,308,195
$649,719 $7,146,906
$96,173 $4,423,969
$149,902 $40,173,672
$115,096 $148,013,424
Installed Unit ~ Total Replacement
Cost Costs
$61,508 $61,508
$42,473 $42,473
$5,335 $5,335
$36,438 $109,315
Installed Unit ~ Total Replacement
Cost Costs
$683,393 $32,802,844
$1,024,753 $20,495,056
$3,684,733 $14,738,933
$641,233 $5,129,861
$914,584 $73,166,694
$73,276,010
$161,643 $221,289,433



Northern States Power Company Case No. PU-24-
Overhead Primary Zero Intercept Analysis Exhibit__ (CJB-1), Schedule 6
Attachment H - Page 1 of 1

OH Primary Zero Intercept Analysis
$120.00
L 4
$100.00
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Northern States Power Company

Overhead Secondary Zero Intercept Analysis

Case No. PU-24-

Exhibit _ (CJB-1), Schedule 6

Attachment | - Page 1 of 1

$10.00

$9.00

$8.00

$7.00

$6.00

$5.00

$4.00

Installed Unit Cost ($ per Ft)

$3.00

$2.00

$1.00

$0.00

OH Secondary Zero Intercept Analysis

y =0.0064x + 5.4151 ®
R?=0.1787
— &
L
® L 4
L 2
3
B * e
®
®

50 100 150 200 250 300

Capacity Value (Amps)

350




Northern States Power Company
Overhead Transformer Zero Intercept Analysis

Case No. PU-24-
Exhibit__ (CJB-1), Schedule 6
Attachment J - Page 1 of 1

OH Transformer Zero Intercept Analysis
$18,000.00
$16,000.00
®
$14,000.00
y =74.29x + 4581.8
R? = 0.8412
= $12,000.00
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Northern States Power Company

Underground Primary Zero Intercept Analysis

Case No. PU-24-
Exhibit___ (CJB-1), Schedule 6
Attachment K - Page 1 of 1

Installed Unit Cost ($ per Ft)

$120.00

$100.00

$80.00

$60.00

$40.00

$20.00

$0.00

UG Primary Zero Intercept Analysis

2
y =0.0331x + 11.345
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? 3
500 1000 1500 2000

Capacity Value (Amps)

2500




Northern States Power Company

Underground Secondary Zero Intercept Analysis

Case No. PU-24-
Exhibit__ (CJB-1), Schedule 6
Attachment L - Page 1 of 1

UG Secondary Zero Intercept Analysis
$30.00
$25.00
y =0.0328x + 10.736 . ®
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L 4
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Northern States Power Company Case No. PU-24-_
Underground Transformer Zero Intercept Analysis Exhibit__ (CJB-1), Schedule 6

Attachment M - Page 1 of 1

UG Transformer Zero Intercept Analysis
$50,000.00

y =51.046x + 8558.8
$45,000.00 R?=0.7179 ¢

$40,000.00

$35,000.00 &
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Installed Unit Cost ($ per Unit)

$15,000.00

$10,000.00

$5,000.00

SOOO T T T T
0 100 200 300 400 500 600 700 800
Capacity Value (kVa)




Northern States Power Company

Minimum System / Zero Intercept Distribution System Cost Analysis

Line

o oA W N

10
1"
12
13

15
16
17
18
19
20

20

0]

Property Unit
OH Primary
OH Primary
OH Primary
OH Primary
OH Primary

OH Primary
OH Primary
OH Primary
OH Primary
OH Primary
OH Primary
OH Primary
OH Primary
OH Primary
OH Primary
OH Primary
OH Primary
OH Primary
OH Primary

OH Primary

[2] [3] (4 (5] (6] [7]
Conductor % of Total Cumulative % of Total Load Carrying
F g Footage/ F Footage/  Capacity (A,
Phase Config Details T fi i § T or kVA)

1ph 4 ACSR 1ph 10,698,423 15.3% 15.3% 150
1ph 2ACSR 1ph 10,139,492 14.5% 29.8% 200
1ph 6A CUWD 1ph 7,459,455 10.7% 40.4% 140
1ph 6 CU 1ph 6,943,615 9.9% 50.3% 140
1ph 3/10 CU 1ph 1 708 22% 52.6% 165

Total 1 Phase Primary in Sample 36,805,692
3ph 336 AL 3ph 6,449,212 9.2% 61.8% 1680
3ph 2ACSR 3ph 5,828,121 8.3% 70.1% 600
3ph 336 ACSR 3ph 5,187,129 7.4% 77.5% 1695
3ph 2/0 ACSR 3ph 2,335,697 3.3% 80.9% 885
3ph 4 ACSR 3ph 1,756,872 2.5% 83.4% 450
3ph 6 CU 3ph 1,294,407 1.8% 85.2% 420
3ph B6A CUWD 3ph 733,392 1.0% 86.3% 420
3ph 1/0 ACSR 3ph 719,893 1.0% 87.3% 780
3ph 4/0 CU 3ph 820,787 1.2% 88.5% 1680
3ph 556 AL 3ph 448,373 0.6% 89.1% 2295
3ph 556 ACSR 3ph 340,521 0.5% 89.6% 2295
3ph 336 AAC 3ph 352,504 0.5% 90.1% 1680
3ph 556 AAC 3ph 244,006 0.3% 90.5% 2295

Total 3 Phase Primary in Sample 26,510,914

Total 1 Ph & 3 Ph OH Primary in Sample 63,316,607

(8]

Installed Unit
Cost

$25.73
$20.56
$13.85
§7.45
$11.68
$17.85

$71.01
$35.10
$81.55
$35.21
$21.17
$10.06
$18.70
$31.76
$40.01
$104.81
$69.07
$74.90
84.45
$52.99

$32.57

[9]=[4]x 8]

Total Cost
$275,322,293
$208,515,678
$103,293,832
$51,729,929
$18.282,341
$657,144,073

$457,964,375
$204,561,003
$422,985,909
$82,231,022
$37,192,973
$13,021,730
$13,713,937
$22,864,737
$32,837,361
$46,995,605
$23,519,500
$26,401,194
$20.607.465
$1,404,896,810

$2,062,040,882

(10

Y Intercept

[11]=[4]x [10]

[12)

Minimum

Minimum Cost Total Cost Using Y  System Cost

per Unit
$7.82

$7.82
$7.82
$7.82
$7.82

$7.82
$7.82
$7.82
$7.82
$7.82
$7.82
$7.82
$7.82
$7.82
$7.82
$7.82
$7.82
$7.82

% Customer
Related Costs
Using Zero
Intercept =

Intercept Unit Cost
$83,670,230

$79,298,937
$58,338,902
$54,304,621
$12,237.267
$287,849,958

$50,437.999
$45,580,572
$40,567,501
$18,267,017
$13,740,142
$10,123,295
$5,735,715
$6,630,136
$6,419,214
$3,506,634
$2,663,148
$2,756,862
$1,908,325
$207,336,559

$495,186,518

24.01%

per Unit
$20.56

$20.56
$20.56
$20.56
$20.56

$20.56
$20.56
$20.56
$20.56
$20.56
$20.56
$20.56
$20.56
$20.56
$20.56
$20.56
$20.56
$20.56

% Customer
Related Costs
Using Minimum
System =

Case No. PU-24-_
Exhibit___(CJB-1), Schedule 6
Attachment N - Page 1 of 4

[13] = [4] x [12]

Total Cost Using
Minimum System
Cost per Unit

$220,009,945
$208,515,678
$153,401,499
$142,793,401
$32.177.759
$756,898,281

$132,626,161
$119,853,609
$106,671,795
$48,032,919
$36,129,551
$26,619,093
$15,081,999
$14,804,379
$16,879,253
$9.220,655
$7,002,718
$7,249,138
$5.017,920
$545,189,189

$1,302,087,470

63.15%




Northern States Power Company

Minimum System / Zero Intercept Distribution System Cost Analysis

Line

21
22
23
24
25
26
27
28
29
30
31
32
33

35

36
37

38

m

Property Unit

OH Secondary
OH Secondary
OH Secondary
OH Secondary
OH Secondary
OH Secondary
OH Secondary
OH Secondary
OH Secondary
OH Secondary
OH Secondary
OH Secondary
OH Secondary
OH Secondary
OH Secondary
OH Secondary

[2]

Phase

(3]

Config Details

2 ACSR Open Wire

4 ACSR Open Wire
1/0 ACSR Open Wire
6 CU Open Wire

B6A CUWD Open Wire
4 CU Open Wire

2 CU Open Wire

1/0 AL Triplex

6 ACSR Duplex

1/0 AL Triplex, Lashed
3/10 CU Open Wire
1/0 CU Open Wire

2 AL Triplex

2/0 ACSR Open Wire
6 AL Duplex

1/0 AL Open Wire

Total OH Secondary in Sample

[4 (5] (6] yl
Conductor % of Total Cumulative % of Total Load Carrying
F ] Footage/ F Footage/  Capacity (A,
T T or kVA)
20,338,802 14.9% 14.9% 200
9,718,445 71% 22.0% 150
18,334,359 13.4% 35.5% 260
9,845,756 7.2% 427% 140
6,296,098 46% 47.3% 140
15,181,580 11.1% 58.4% 185
14,916,284 10.9% 69.3% 245
7,573,248 5.5% 74.9% 205
4,852,695 3.6% 78.4% 90
6,721,759 4.9% 83.4% 205
1,505,128 1.1% 84.5% 165
2,505,605 1.8% 86.3% 300
2,723,553 2.0% 88.3% 150
915,530 0.7% 89.0% 295
1,292,144 0.9% 89.9% 90
1.2 76 0.9% 90.9% 265
124,015,860

(8]

Installed Unit
Cost

$6.93
$5.92
$8.06
$6.84
$6.05
$5.66
$6.91
$6.51
$6.00
§7.46
$6.31
$9.11
$6.34
$4.86
$6.25
$7.06
$6.78

(9] = [4] x [8]

Total Cost

$140,948,065
$57,561,156
$147,781,520
$67,392 455
$38,114,991
$85,909,751
$103,105,077
$49,265,645
$29,112,049
$50,146,651
$9,498,772
$22,837,129
$17,260,627
$4,449,475
$8,078,627
$9,135.603
$840,597,592

[10]

Y Intercept

[11] = [4] x[10]

[12]

Minimum

Minimum Cost Total Cost Using Y System Cost

per Unit

$5.42
$5.42
$5.42
$5.42
$5.42
$5.42
$5.42
$5.42
$5.42
$5.42
$5.42
$5.42
$5.42
$5.42
$5.42
$5.42

% Customer
Related Costs
Using Zero
Intercept =

Intercept Unit Cost

$110,136,646
$52,626,352
$99,282,385
$53,315,751
$34,094,002
$82,209,774
$80,773,171
$41,009,893
$26,277,828
$36,398,996
$8,150,419
$13,568,102
$14,748,310
$4,957,685
$6,997,088
$7.011,880
$671,558,283

79.89%

per Unit

$6.51
$6.51
$6.51
$6.51
$6.51
$6.51
$6.51
$6.51
$6.51
$6.51
$6.51
$6.51
$6.51
$6.51
$6.51
$6.51

% Customer
Related Costs
Using Minimum
System =

Case No. PU-24-_

Exhibit___(CJB-1), Schedule 6
Attachment N - Page 2 of 4

[13] = [4]x [12]

Total Cost Using
Minimum System

Cost per Unit

$132,308,390
$63,220,627

$119,269,044
$64,048,810
$40,957,507
$98,759,525
$97,033,717
$49,265,645
$31,567,850
$43,726,522
$9,791,189
$16,299,513
$17,717,310
$5,955,723
$8,405,680
$8.423.451

$806,750,504

95.97%




Northern States Power Company
Minimum System / Zero Intercept Distribution System Cost Analysis

Line

39
40
41
42
43

45
46
47
48
49

50

51
52
53

55

57
58
59
60
61
62
63

65

0]

Property Unit

OH Transformers
OH Transformers
OH Transformers
OH Transformers
OH Transformers
OH Transformers
OH Transformers
OH Transformers
OH Transformers

OH Transformers

UG Primary
UG Primary

UG Primary
UG Primary
UG Primary
UG Primary
UG Primary
UG Primary
UG Primary

12] 3

Phase Config Details

1 Phase Wye 25 kVA

1 Phase Wye 10 kVA

1 Phase Wye 37.5 kVA

1 Phase Wye 15 kVA

1 Phase Wye 50 kVA

3 Phase Wye/Wye 75 kVA
3 Phase Wye/Wye 150 kVA
3 Phase Wye/Wye 112 kVA
3 Phase Wye/Wye 45 KVA
1 Phase Wye 100 kVA

Total OH Transformers in Sample

1ph  1/0AL 1ph
1ph 2AL 1ph
Total 1 Phase Primary in Sample

3ph 1/0 AL 3ph
3ph 750 AL 3ph
3ph 2AL 3ph
3ph 1000 AL 3ph
3ph 500 AL 3ph
3ph 500 CU 3ph
3ph 750 CU 3ph
Total 3 Phase Primary in Sample

Total 1 Ph & 3 Ph UG Primary in Sample

[4] (5] (6] 7]
Conductor % of Total Cumulative % of Total Load Carrying
F Footage/ F ion Footage/  Capacity (A,
T Ti T or kVA)
33,552 29.7% 29.7% 25
17,527 15.5% 45.2% 10
15,358 13.6% 58.7% 375
17,194 15.2% 73.9% 15
14,750 13.0% 87.0% 50
1,325 12% 88.1% 75
1,068 0.9% 89.1% 150
548 0.5% 89.6% 112
773 0.7% 90.3% 45
857 0.6% 90.8% 100
102,752
16,024,349 28.7% 28.7% 275
14,788,376 26.5% 55.1% 225
30,812,725
14,140,772 25.3% 80.4% 645
4,826,798 8.6% 89.1% 1890
933,040 1.7% 90.7% 510
534,454 1.0% 91.7% 2190
459,969 0.8% 92.5% 1545
753,701 1.3% 93.9% 1830
436,689 0.8% 94.7% 2340
22,085,423
52,898,147

(8

Installed Unit
Cost

$6,268
$5171
$8,449
$4,683
$8,169
$8,483
$14,478
$16,120
$9,192
$10.829
$6,631.89

$26.92
$20.88
$24.02

$35.34
$64.09
$20.62
$71.40
$36.51
$108.41
$96.97
$44.85

[9] = [4] x [8]

Total Cost

$210,290,392
$90,626,252
$129,763,828
$80,513,259
$120,489,966
$11,239,552
$15,463,035
$8,833,592
$7.105,570
$7.114,626
$681,440,072

$431,436,628

$308,723,338
$740,159,966

$499,721,282
$309,330,428
$19,239,291
$38,161,254
$16,793,481
$81,709,846
$42,346.704
$990,508,805

$1,730,668,771

[10]

Y Intercept

[11]=[4]x[10]

12

Minimum

Minimum Cost Total Cost Using Y  System Cost

per Unit

$4,582
$4,582
$4,582
$4,582
$4,582
$4,582
$4,582
$4,582
$4,582
$4,582

% Customer
Related Costs
Using Zero
Intercept =

$11.35
$11.35

$11.35
$11.35
$11.35
$11.35
$11.35
$11.35
$11.35

% Customer
Related Costs
Using Zero
Intercept =

Intercept Unit Cost

$153,728,554
$80,305,209
$70.367.284
$78,779,469
$67,581,550
$6,070,885
$4,893,362
$2,510,826
$3,541,731
$3,010,243
$470,789,114

69.09%

$181,796,240
$167.774.120
$349,570,360

$160,427,055
$54,760,018
$10,585,342
$6,063,383
$5,218,352
$8,550,735
$4.954.235
$250,559,120

$600,129,480

34.68%

per Unit

$5,171
$5,171
$5.171
$5,171
$5,171
$5,171
$5,171
$5,171
$5.171
$5,171

% Customer
Related Costs
Using Minimum
System =

$20.88
$20.88

$20.88
$20.88
$20.88
$20.88
$20.88
$20.88
$20.88

% Customer
Related Costs
Using Minimum
System =

Case No. PU-24-___
Exhibit___(CJB-1), Schedule 6
Attachment N - Page 3 of 4

[13] = (4] x [12]

Total Cost Using
Minimum System
Cost per Unit

$173,497,392
$90,632,117
$79.416,218
$88,910,174
$76,272,250
$6,851,575
$5,522,628
$2,833,708
$3,997,183
$3.397.347
$531,330,592

77.97%

$334,525,622
$308,723,338
$643,248,960

$295,203,907
$100,764,620
$19,478,226
$11,157,309
$9,602,358
$15,734,319
$9.116.352
$461,057,091

$1,104,306,051

63.81%




Northern States Power Company

Minimum System / Zero Intercept Distribution System Cost Analysis

Line

66
67
68
69
70
Kl
72

73

74
75
76
77
78
79
80
81
82
83

85
86

87

88

1

Property Unit

UG Secondary
UG Secondary
UG Secondary
UG Secondary
UG Secondary
UG Secondary

UG Transformers
UG Transformers
UG Transformers
UG Transformers
UG Transformers
UG Transformers
UG Transformers
UG Transformers
UG Transformers
UG Transformers
UG Transformers

12

Phase

©]

Config Details

6 AL Duplex

4/0 AL Triplex
2/0 AL Triplex
1/0 AL Triplex

6 CU Open Wire
350 AL Triplex

Total UG Secondary in Sample

1 Phase Wye 50 kVA

1 Phase Wye 25 kVA

1 Phase Wye 37.5 kVA

3 Phase Wye/Wye 150 kVA
3 Phase Wye/Wye 300 kVA
3 Phase Wye/Wye 75 kVA
3 Phase Wye/Wye 500 kVA
1 Phase Wye 15 kVA

3 Phase Wye/Wye 112 kVA
3 Phase Wye/Wye 225 kVA
3 Phase Wye/Wye 750 kVA

Total UG Transformers in Sample

Total OH and UG Transforners in Sample

[4) (6] [6] 7]
Conductor % of Total Cumulative % of Total Load Carrying
F Footage/ P Footage/  Capacity (A,
Ti or kVA)
9,878,341 36.7% 36.7% 90
8,355,002 31.0% 67.7% 340
2,679,564 10.0% 77.7% 280
1,460,657 5.4% 83.1% 220
1,206,909 4.5% 87.6% 140
660,658 2.5% 90.1% 450
24,241,133
31,125 35.4% 35.4% 50
17.418 19.8% 55.2% 25
8,619 9.8% 65.0% 375
3,986 4.5% 69.6% 150
3,834 4.4% 73.9% 300
3,656 4.2% 78.1% 75
3,255 3.7% 81.8% 500
2,258 26% 84.4% 15
1,932 2.2% 86.6% 112
1,752 2.0% 88.5% 225
1.954 22% 90.8% 750
79,789
182,541

(8]

Installed Unit
Cost
$13.62
$23.48
$19.33
$20.98
$12.90
$23.91
$18.34

$8,630

$2,129
$12,182
$26,857
$31,548
$23,569
$34,818
$8,137

$7,217

$8,446
$44.930

$12,196.09

$9,064

[9]=[4]x[8]

Total Cost

$134,523,954
$196,188,727
$51,808,384
$30,647,236
$15,564,876
$15,799,054
$444,532,232

$268,614,731
$37,087,596
$104,994,055
$107,053,066
$120,955,892
$86,170,049
$113,331,005
$18,373,949
$13,942,448
$14,798,075
$87,792,569
$973,113,435

$1,654,553,506

[10]

Y Intercept

[11] = [4] x [10]

(12

Minimum

Minimum Cost Total Cost Using Y System Cost

per Unit

$10.74
$10.74
$10.74
$10.74
$10.74
$10.74

% Customer
Related Costs
Using Zero
Intercept =

$8,559
$8.559
$8,559
$8,559
$8,559
$8,559
$8,559
$8,559
$8,559
$8,559
$8,559

% Customer
Related Costs
Using Zero
Intercept =

% Customer
Related Costs
Using Zero
Intercept =

Intercept Unit Cost

$106,053,871
$89,699,304
$28,767,803
$15,681,615
$12,957,378
$7.092,828
$260,252,800

58.55%

$266,392,650
$149,077,178
$73,768,297
$34,115,377
$32,814,439
$31,290,973
$27,858,894
$19,325,770
$16,535,602
$14,995,018
$16,723,895
$682,898,093

70.18%

$1,153,687,207

69.73%

per Unit

$20.98
$20.98
$20.98
$20.98
$20.98
$20.98

% Customer
Related Costs
Using Minimum
System =

$8,137
$8,137
$8,137
$8,137
$8,137
$8,137
$8,137
$8,137
$8,137
$8,137
$8,137

% Customer
Related Costs
Using Minimum
System =

% Customer
Related Costs
Using Minimum
System =

Case No. PU-24-___
Exhibit___(CJB-1), Schedule 6
Attachment N - Page 4 of 4

[13] = [4] x [12]

Total Cost Using
Minimum System
Cost per Unit
$207,265,507
$175,303,093
$56,222,119
$30,647,236
$25,323,146
$13,861,809
$508,622,909

100.00%

$253,272,440

$141,734,919
$70,135,106
$32,435,147
$31,198,282
$29,749,849
$26,486,805
$18,373,949
$15,721,200
$14,256,492
$15.900.220

$649,264,409

66.72%

$1,180,595,001

71.35%




Northern States Power Company
Minimum System / Zero Intercept Analysis Results
Distribution Plant Cost Classification: Capacity Vs Customer Classification

Case No. PU-24-_
Exhibit__ (CJB-1), Schedule 6
Attachment O - Page 1 of 1

Hybrid Method

1

[2]

Average Cost per

Bl=01x[2]

Total Replacement

[4] = % of Line 11

% of Total

[6] = (Customer % from

[5] = [Col 5 Line 11 - Line 10] x [4] Attachment N)

% Customer or Capacity Final Test Year Plant

[7]

[8]
% of Total Overhead

Line Overhead Distribution Plant Total Footage Foot Cost ($000 Replacement Cost  Test Year Plant in Service ($000) Related in Service ($000) Dist Costs
1 OH Primary Single Phase Capacity 75.99% $11,213 16.32%
2 OH Primary Single Phase Customer 24.01% 3,544 5.16%

3 Total OH Primary Single Phase 40,232,843 $17.85 $718,334 22.31% $14,757 100.00% $14,757
4 OH Primary Multi Phase Capacity 75.99% $24,619 35.83%
5 OH Primary Multi Phase Customer 24.01% $7.781 11.32%
6  Total OH Primary Multi Phase 29,760,732 $52.99 $1,577,115 48.97% $32,400 100.00% $32,400
7  OH Secondary Capacity 20.11% $3,821 5.56%
8  OH Secondary Customer 79.89% $15.181 22.10%
9  Total OH Secondary 136,467,174 $6.78 $924,994 28.72% $19,003 100.00% $19,003
10  Street Lighting (see Line 9 of Schedule XX) $2,543 $2,543 3.70%
11 Total Overhead (see Schedule X, Page 4, Column 1, Line XX) $3,220,443 100.00% $68,702 $68,702 100.00%
[6] = (Customer % from
[1] 2] [B1=[11x[2] [4] = % of Line 22 [5] = [Col 5 Line 22 - Line 21] x [4] Attachment N) 71 [8]
% of Total
Average Cost per  Total Replacement % of Total % Customer or Capacity Final Test Year Plant  Underground Distr
Underground Distribution Plant Total Footage Foot Cost ($000) Replacement Cost  Test Year Plant in Service ($000 Related in Service ($000) Costs
12 UG Primary Single Phase Capacity 65.32% $22,960 21.10%
13 UG Primary Single Phase Customer 34.68% $12,188 11.20%
14  Total UG Primary Single Phase 31,519,114 $24.02 $757,128 32.31% $35,148 100.00% $35,148
15 UG Primary Multi Phase Capacity 65.32% $33,138 30.46%
16 UG Primary Multi Phase Customer 34.68% $17.591 16.17%
17  Total UG Primary Multi Phase 24,364,721 $44.85 $1,092,733 46.63% $50,728 100.00% $50,728
18 UG Secondary Capacity 41.45% $9,500 8.73%
19 UG Secondary Customer 58.55% $13.417 12.33%
20 Total UG Secondary 26,919,485 $18.34 $493,648 21.06% $22,917 100.00% $22,917
21  Street Lighting $0 $0 0.00%
22 Total Underground $2,343,509 100.00% $108,793 $108,793 100.00%
[6] = (Customer % from
[1] [2) [B1=[11x[2] [4] = % of Line 27 [5] = [Col 5 Line 27] x [4] Attachment N) 71 [8]
Number of  Average Cost Per Total Replacement % of Total % Customer or Capacity Final Test Year Plant % of Total
Transformers Transformers Transformer Cost ($000 Replacement Cost  Test Year Plant in Service ($000 Related in Service ($000; Transformer Costs
23 Primary 1,369 $161,643 $221,289 17.75% $6,604 100% Capacity $6,604 17.75%
24  Secondary Capacity 31.95% $9,774 26.28%
25  Secondary Customer 68.05% $20.821 55.97%
26  Total Secondary 113,110 $9,064 $1,025,230 82.25% $30,596 100.00% $30,596 82.25%
27  Total Transformers $1,246,520 100.00% $37,199 $37,199 100.00%



Northern States Power Company Case No. PU-24-__
Minimum System Analysis for Distribution Services Exhibit__ (CJB-1), Schedule 6
Attachment P - Page 1 of 1

(1] [2] (3] [4] [5] [6]=[3] x [4] x [5] / 1000 [7] [8]=1[6]/(7] [91=1-[8]
Customer Capacity
Minimum Test Year Plant Component Component
Conductor Minimum Footage Installed Cost Number of Total Minimum Installed Investment Distribution Distribution Distribution
Services Configuration per Service per Foot Customers Cost (3000 Services ($000) Services Services
1  OH Services 2 ACSR Triplex 50 $4.03 74,808 $15,074
2 UG Services 1/0 Triplex 50 $2.81 13,980 $1,964

3  Total Services 88,788 $17,038 $20,287 83.98% 16.02%



Northern States Power Company
State of North Dakota Electric Jurisdiction

Case No. PU-24-

Exhibit___ (CJB-1), Schedule 7

Test Year Ending December 31, 2025 Page 1 of 4
Excess Footage and Winter Construction Revenue Impact
Tariff Description Present Price Proposed Price | 2023 Units | Present$ | Proposed $ Difference
1.8 Dedicated Switching Service Chg / trip Chg / trip
Monday through Saturday $300.00 $800.00 28 $8,400 $22,400 $14,000
Sunday and Federal holidays $400.00 $1,000.00 2 $800 $2,000 $1,200
Standard Installation and Extension
5.1.A.1 |Rules
Excess service charge - Services $12.50 $10.00 536 $6,700 $5,360 -$1,340
Excess service charge - Excess
single phase primary $13.20 $10.50 - $0 $0 $0
Excess service charge - Excess three
phase primary $20.80 $17.00 - $0 $0 $0
5.1.A.2. |Winter Construction
Per Thaw Unit $685.00 $870.00 0 $0 $0 $0
Per Trench Foot $8.90 $18.00 130 $1,157 $2,340 $1,183
REVENUE IMPACT $17,057 $32,100 $15,043




Northern States Power Company
State of North Dakota Electric Jurisdiction

Case No. PU-24-

Exhibit __ (CJB-1), Schedule 7

Excess Footage Page 2 of 4
Section 6.5.1.A1.
Current Electric tariff | Proposed Tariff Charge per
Excess Footage Charge per circuit foot circuit foot Proposed Rate

Services $12.50 $10.12 $10.00]
Excess single phase primary or secondary

extension $13.20 $10.65 $10.50
Excess three phase primary or secondary

extension $20.80 $17.03 $17.00

Equipment Specifications
Assumptions - based off 100 ft service

Single Phase secondary = 4/0 alum tri w/ installation
Single Phase primary = #2 alum 1/0 primary w/ installation
3 Phase primary or secondary = 1/0 alum 3/0 primary w/ installation



Northern States Power Company Case No. PU-24-___
State of North Dakota Electric Jurisdiction Exhibit___(CJB-1), Schedule 7
Page 3 of 4

2024 Winter Construction Thaw Unit Costs

Before January 1st (typically burns for 2 days)
A thaw unit requires 3 - 20 Ib propane tanks to run for 2 days (20 Ib tank = 5 gallons)

Crew or

Process Vehicles Time to Do Cost per Hour Cost Cost per Gallon Gallons Used Propane Cost Totals
Set thaw unit Two man crew 1 $100.00 $100.00

Re-tank thaw unit Two man crew 0 $100.00 $0.00

Remove thaw unit Two man crew 1 $100.00 $100.00

Total Labor $200.00

Labor Loading @ 78.604% $157.21

Labor w/ Loading $357.21 $357.21

2 Trucks (stafford

truck and the
Vehicle & Equipment leads truck 2 55 $110.00 $110.00
Propane Cost 272 15 $40.80 $4080
Costs (before E&S) $508.01 $508.01
E&S Cost @ 25.00% $127.00 $127.00
Total Cost $635.01 $635.01

After January 1st (typically burns for 3 days)
Crew or

Process Vehicles Time to Do Cost per Hour Cost Cost per Gallon Gallons Used Propane Cost Totals
Set thaw unit Two man crew 1 $100.00 $100.00
Re-tank thaw unit Two man crew 1 $100.00 $100.00
Remove thaw unit Two man crew 1 $100.00 $100.00
Total Labor $300.00
Labor Loading @ 78.604% $235.92
Labor w/ Loading $535.92 $535.92

2 Trucks (stafford

truck and the
Vehicle & Equipment leads truck 2 55 $110.00 $110.00
272 225 $61.20 $61.20
Propane Cost
Costs (before E&S) $707.12 $707.12
E&S Cost @ 25.00% $176.78 $176.78
Total Cost $883.90 $883.90
* Please note, 90% of all thaw units are set after January 1st.
Before and after
January Costs Percentage
$635.01 10% $63.50
$883.90 90% $795.51
$859.01
Biling Labor $10.00
Producing Bill $0.53

Postage $0.73
lTohl Cost of a Thaw Unit $870.27 I

2024 Winter Construction Per foot Charge

Winter Construction billed for in Winter of 2023

Average Cost per Foot Winter 2023 Services $48.78
Average Cost per Foot Non-Winter Months S $3061
Difference for Winter Construction $18.17
2024 Updates to Charges

Current Electric Charge:

Winter Construction $685.00 [per thaw unit
Service primary or
secondary distribution T _—
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Normal Overtime Overtime
2023 $ Mon-Sat x 1.5% Sun-Fed Holidays x 2.0% Labor p/hour Loaded
$/hour 2023 $/hour 2023 $/hour Straight time/hour 78.60%
Dispatching labor cost $ 4307 | $ 6461| 9% 129.21 $ 7245 | $ 129.40
Troubleman labor $ 55459 1% 596.55 | $ 795.40 $ 80.97 | $ 144.62
Administrative @ 5% of Troubleman labor $ 2773 1% 29831 9% 3977 Troubleman Overtime @ 1.5%
Sub total labor $ 625.39 | $ 690.98 | $ 964.38 Hourly rate @ 1.5% $ 216.93
Trucks $ 11116 | $ 111.16 | $ 111.16 B
Total Trouble Costs $ 736.55 | $ 80214 | $ 1,075.54 Troubleman Overtime @ 2.0%
Call Center labor cost per call $ 2.06|9% 154 1% 1.54 Hourly rate @ 2.0% ['s 289.24
Producing bill $ 053 ]|9% 053|9% 0.53
Postage for bill $ 073]$ 0731 9% 0.73 Time for Avg Dedicated Switch Call
Total Billing Costs $ 3321 9% 280 | 9% 2.80 Task | Minutes
TOTAL COSTS $ 739.87 | $ 80494 | $ 1,078.34 Dispatch tasks
Scheduling | 20
TARIFF Charge per hour Troubleman tasks
Requested Appointment Date Tariff $ = 12023% Proposed 2024 $ Drive to site 40
Monday through Saturday $ 300.00 | 80494 ($ 800.00 Drive from/to next site 35
Sunday and federally observed holidays $ 400.00 | 1,078.34 | $ 1,000.00 Site work 90
Total 165
Trucks Analysis
Monthly lease $ 6,992.80
Monthly hours 173
Hourly cost $ 40.42




STATE OF NORTH DAKOTA
BEFORE THE
PUBLIC SERVICE COMMISSION

NORTHERN STATES POWER COMPANY ) Case No. PU-24-____
2025 ELECTRIC RATE INCREASE )
APPLICATION )

AFFIDAVIT OF

Christopher J. Barthol

I, the undersigned, being first duly sworn, depose and say that the foregoing is
the Direct Testimony of the undersigned, and that such Direct Testimony and the
exhibits or schedules sponsored by me to the best of my knowledge, information and
belief, are true, correct, accurate and complete, and I hereby adopt said testimony as if
given by me in formal hearing, under oath.

N

Christppher J. Barthol

Subscribed and sworn to before me, this e | day of November, 2024.

L0 ek onny
Notary Public
My Commission Expires: 1/ 3/ o2
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JODILYNNYANZ
NOTARY PUBLIC
MINNESOTA

P Ly Commitssion Expires 01/31/2027 )
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