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March 2, 2015
—Via Electronic Filing—
Daniel P. Wolf
Executive Secretary
Minnesota Public Utilities Commission
121 7" Place East, Suite 350
St. Paul, MN 55101

RE: VOS CALCULATION
COMMUNITY SOLAR GARDENS PROGRAM
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Dear Mr. Wolf:

Northern States Power Company, doing business as Xcel Energy, submits this
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2014 Ordet.

We have electronically filed this document with the Minnesota Public Utilities
Commission, and copies have been served on the parties on the attached service
list. Please contact me at amy.a.liberkowski@zxcelenergy.com or (612) 330-6613 if
you have any questions regarding this filing.

Sincerely,

/s/

AMY A. LIBERKOWSKI
MANAGER, RATES AND REGULATORY AFFAIRS

Enclosures
c: Service List
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Figure ES-1. Vos Calculation Table: economic value, load match, loss savings and distributed PV value

Economic Load Match Distributed Distributed
CURRENT POSITION Value (No Losses) Loss Savings PV Value
25 Year Levelized 1V alues ($/kWh) (%) (%) ($/kWh)
Avoided Fuel Cost $0.0319 9.8% $0.0350
Avoided Plan O&M - Fixed $0.0022 48.6% 10.8% $0.0012
Avoided Plan O&M - Vatriable $0.0028 9.8% $0.0031
Avoided Gen Capacity Cost $0.0473 48.6% 10.8% $0.0255
Avoided Reserve Capacity Cost $0.0034 48.6% 10.8% $0.0018
Avoided Trans Capacity Cost $0.0308 48.6% 10.8% $0.0166
Avoided Distribution Capacity Cost $0.0365 55.2% 13.2% $0.0228
Avoided Environmental Cost $0.0277 9.8% $0.0304
Avoided Voltage Control Cost
Solar Integration Cost
TOTAL $0.1364




Figure ES-2. VOS Rate Table: Rate calculation for each year of the 2014 VOS period

VOS
Discount Escalation VOS Inflation Ad,j.

Year Factor Factor Levelized Disc. ($/kWh) Disc
2015 1.000 1.000 $0.136 $0.136 $0.1075 0.107
2016 0.939 1.026 $0.136 $0.128 0.104
2017 0.881 1.053 $0.136 $0.120 0.100
2018 0.828 1.081 $0.136 $0.113 0.096
2019 0.777 1.109 $0.136 $0.106 0.093
2020 0.730 1.138 $0.136 $0.100 0.089
2021 0.685 1.168 $0.136 $0.093 0.086
2022 0.685 1.198 $0.136 $0.093 0.088
2023 0.685 1.230 $0.136 $0.093 0.091
2024 0.567 1.262 $0.136 $0.077 0.077
2025 0.532 1.295 $0.136 $0.073 0.074
2026 0.500 1.329 $0.136 $0.068 0.071
2027 0.469 1.364 $0.136 $0.064 0.069
2028 0.440 1.400 $0.136 $0.060 0.066
2029 0.414 1.436 $0.136 $0.056 0.064
2030 0.388 1.474 $0.136 $0.053 0.061
2031 0.388 1.513 $0.136 $0.053 0.063
2032 0.342 1.552 $0.136 $0.047 0.057
2033 0.321 1.593 $0.136 $0.044 0.055
2034 0.302 1.635 $0.136 $0.041 0.053
2035 0.283 1.677 $0.136 $0.039 0.051
2036 0.266 1.721 $0.136 $0.036 0.049
2037 0.250 1.766 $0.136 $0.034 0.047
2038 0.234 1.813 $0.136 $0.032 0.046
2039 0.220 1.860 $0.136 $0.030 0.044

$1.790 $1.801
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Table 3. Fixed Assumptions to be used for 2014 VOS calculations

Fuel Prices
Guaranteed NG Fuel Prices Environmental Externalities
2015 $2.96 $/mmBtu Environmental Discount Rate per year
2016 $3.33 $/mmBtu Environmental Costs separate table
2017 $3.60 $/mmBtu
2018 $3.73 $/mmBtu Economic Assumptions
2019 $3.84 $/mmBtu General Escalation Rate per year
2020 $3.94 $/mmBtu
2021 $4.04 $/mmBtu Treasury Yields
2022 $4.16 $/mmBtu 1 Year 0.20%
2023 $4.28 $/mmBtu 2 Year 0.57%
2024 $4.36 $/mmBtu 3 Year 0.92%
2025 $4.43 $/mmBtu 5 Year 1.39%
2026 $4.54 $/mmBtu 7 Year 1.69%
10 Year 1.89%
Fuel Price Escalation 20 Year 2.22%
30 Year 2.47%
PV Assumptions
PV Degradation Rate 0.50%
PV Life 25




Table 4. Environmental costs by year.
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Analysis
Year Year
2015 0
2016 1
2017 2
2018 3
2019 4
2020 5
2021 6
2022 7
2023 8
2024 9
2025 10
2026 11
2027 12
2028 13
2029 14
2030 15
2031 16
2032 17
2033 18
2034 19
2035 20
2036 21
2037 22
2038 23
2039 24

CO2 Cost
$/mmBtu

PM 10 Cost
$/mmBtu

CO Cost
$/mmBtu

NOx Cost
$/mmBtu

Pb Cost Total Cost
$/mmBtu $/mmBtu
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Table 5. VOS Data table -- required format showing example parameters used in the example calculation.

Input Data Units Input Data Units
Economic Factors Power Generation
Start Year for VOS applicability 2015 Peaking CT, simple cycle
Discount Rate (WACC) 6.51% pet year Installed Cost $618 $/kW
Heat Rate 9,942 BTU/kWh
Load Match Analysis Intermediate CCGT
ELCC (no loss) 48.6% % of rating Installed Cost $950 $/kW
PLR (no loss) 55.2% % of rating Heat Rate 6,822 BTU/kWh
Loss Savings - Energy 9.8% % of PV output Other
Loss Savings - PLR 13.2% % of PV output Solar weighted Heat Rate 7,001 BTU per kWh
Loss Savings - ELCC 10.8% % of PV output Fuel Price Overhead -$0.034 $ per MMBtu
Generation life 35 years
PV Energy Heat Rate degradation 0.10% pear year
First year annual energy kWh per kW-AC O&M cost (first year) - Fixed $2.64 per kW-ytr
O&M cost (first year) - Variable $0.002 $ per kWh
Transmission O&M cost escalation rate 1.98% per year
Capacity-related transmission capital cost $ per kW Reserve planning margin 7.1%
Years until new Generation is needed 0
Distribution
Capacity-related distribution capital costs $928 $ per kW
Distribution capital cost escalation 1.98% per year
Peak Load 6,659 MW
Peak Load Growth 0.40% per year
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Table 6. Azimuth and Tilt Angles

Array KW % of Total Azimuth Tilt
1 31 0.-3% 67 25
2 146 1.4% 143 31
3 377 3.5% 168 28
4 598 5.6% 180 15
5 892 8.3% 180 20
6 2,079 19.3% 180 26
7 1,280 11.9% 180 30
8 732 6.8% 180 35
9 301 2.8% 180 39
10 3,439 32.0% 180 45
11 193 1.8% 183 27
12 150 1.4% 194 26
13 319 3.0% 207 28
14 191 1.8% 222 24
15 23 0.2% 239 33

TOTAL 10,753 100% 180.7 32.6 Weighted Average
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Table 8. Economic Value of Avoided Fuel Costs.

Prices Costs Disc. Costs
Guaranteed | Burner Tip p-u. PV Discount

Year NG Price NG Price Heat Rate Utility VOS Production Utility VOS Factor Utility VOS

$/mmBtu $/mmBtu | mmBtu/MWh | $/kWh $/kWh (kWh) ©) ) (tisk free) ) )
2015 $2.96 $2.93 7,001 $0.021 $0.0319 1,452 $30 $46 1.000 $30 $46
2016 $3.33 $3.30 7,008 $0.023 $0.0319 1,444 $33 $46 0.998 $33 $46
2017 $3.60 $3.57 7,015 $0.025 $0.0319 1,437 $36 $46 0.989 $36 $45
2018 $3.73 $3.70 7,022 $0.026 $0.0319 1,430 $37 $46 0.973 $36 $44
2019 $3.84 $3.80 7,029 $0.027 $0.0319 1,423 $38 $45 0.955 $36 $43
2020 $3.94 $3.90 7,036 $0.027 $0.0319 1,416 $39 $45 0.933 $36 $42
2021 $4.04 $4.00 7,043 $0.028 $0.0319 1,409 $40 $45 0.913 $36 $41
2022 $4.16 $4.12 7,050 $0.029 $0.0319 1,402 $41 $45 0.889 $36 $40
2023 $4.28 $4.23 7,057 $0.030 $0.0319 1,395 $42 $45 0.870 $36 $39
2024 $4.36 $4.32 7,064 $0.031 $0.0319 1,388 $42 $44 0.850 $36 $38
2025 $4.43 $4.39 7,071 $0.031 $0.0319 1,381 $43 $44 0.829 $36 $37
2026 $4.54 $4.50 7,078 $0.032 $0.0319 1,374 $44 $44 0.811 $35 $36
2027 $4.66 $4.62 7,085 $0.033 $0.0319 1,367 $45 $44 0.793 $35 $35
2028 $4.78 $4.74 7,093 $0.034 $0.0319 1,360 $46 $43 0.774 $35 $34
2029 $4.91 $4.86 7,100 $0.035 $0.0319 1,353 $47 $43 0.756 $35 $33
2030 $5.04 $4.99 7,107 $0.035 $0.0319 1,347 $48 $43 0.737 $35 $32
2031 $5.17 $5.12 7,114 $0.036 $0.0319 1,340 $49 $43 0.718 $35 $31
2032 $5.31 $5.25 7,121 $0.037 $0.0319 1,333 $50 $43 0.700 $35 $30
2033 $5.45 $5.39 7,128 $0.038 $0.0319 1,326 $51 $42 0.681 $35 $29
2034 $5.59 $5.53 7,135 $0.039 $0.0319 1,320 $52 $42 0.663 $35 $28
2035 $5.73 $5.68 7,142 $0.041 $0.0319 1,313 $53 $42 0.645 $34 $27
2036 $5.88 $5.83 7,150 $0.042 $0.0319 1,307 $54 $42 0.627 $34 $26
2037 $6.04 $5.98 7,157 $0.043 $0.0319 1,300 $56 $41 0.610 $34 $25
2038 $6.20 $6.14 7,164 $0.044 $0.0319 1,294 $57 $41 0.594 $34 $25
2039 $6.36 $6.30 7,171 $0.045 $0.0319 1,287 $58 $41 0.577 $34 $24

I Validation: Present Value $873 $873|
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Table 9. Economic value of avoided plant O&M - fixed

Prices Costs Disc. Costs
Oo&M Utility PV p-u. PV Discount
Year Fixed Capacity Capacity Utility VOS Production Utility VOS Factor Utility VOS
$/kW per unit $/kWh $/kWh (kWh) %) &) &) ®)
2015 $2.64 1.00 1.00 $0.0018 $0.0022 1,452 $2.64 $3.17 1.000  $2.64 $3.17
2016 $2.69 0.999 0.995 $0.0019 $0.0022 1,444  $2.68 $3.15 0.939  $2.52 $2.96
2017 $2.74 0.998 0.990 $0.0019 $0.0022 1,437  $2.72 $3.14 0.881  $2.40 $2.77
2018 $2.80 0.997 0.985 $0.0020 $0.0022 1,430  $2.76 $3.12 0.828  $2.29 $2.58
2019 $2.85 0.996 0.980 $0.0020 $0.0022 1,423  $2.81 $3.11 0.777  $2.18 $2.41
2020 $2.91 0.995 0.975 $0.0020 $0.0022 1,416  $2.85 $3.09 0.730  $2.08 $2.26
2021 $2.91 0.994 0.970 $0.0021 $0.0022 1,409  $2.84 $3.08 0.685  $1.95 $2.11
2022 $2.91 0.993 0.966 $0.0021 $0.0022 1,402  $2.83 $3.06 0.685 $1.94 $2.10
2023 $3.09 0.992 0.961 $0.0022 $0.0022 1,395  $2.99 $3.05 0.685  $2.05 $2.09
2024 $3.15 0.991 0.956 $0.0022 $0.0022 1,388  $3.03 $3.03 0.567  $1.72 $1.72
2025 $3.21 0.990 0.951 $0.0023 $0.0022 1,381  $3.08 $3.01 0.532  $1.04 $1.60
2026 $3.27 0.989 0.946 $0.0024 $0.0022 1,374  $3.13 $3.00 0.500  $1.56 $1.50
2027 $3.34 0.988 0.942 $0.0024 $0.0022 1,367  $3.18 $2.98 0.469  $1.49 $1.40
2028 $3.40 0.987 0.937 $0.0025 $0.0022 1,360  $3.23 $2.97 0.440  $1.42 $1.31
2029 $3.47 0.986 0.932 $0.0025 $0.0022 1,353  $3.28 $2.96 0414  $1.36 $1.22
2030 $3.47 0.985 0.928 $0.0025 $0.0022 1,347  $3.27 $2.94 0.388  $1.27 $1.14
2031 $3.61 0.984 0.923 $0.0027 $0.0022 1,340  $3.38 $2.93 0.388  $1.31 $1.14
2032 $3.68 0.983 0.918 $0.0027 $0.0022 1,333  $3.44 $2.91 0.342  $1.18 $1.00
2033 $3.75 0.982 0.914 $0.0028 $0.0022 1,326 $3.49 $2.90 0.321  $1.12 $0.93
2034 $3.83 0.981 0.909 $0.0028 $0.0022 1,320  $3.55 $2.88 0.302  $1.07 $0.87
2035 $3.90 0.980 0.905 $0.0029 $0.0022 1,313 $3.60 $2.87 0.283  $1.02 $0.81
2036 $3.98 0.979 0.900 $0.0030 $0.0022 1,307  $3.66 $2.85 0.266  $0.97 $0.76
2037 $4.06 0.978 0.896 $0.0031 $0.0022 1,300  $3.72 $2.84 0.250  $0.93 $0.71
2038 $4.14 0.977 0.891 $0.0031 $0.0022 1,294  $3.78 $2.82 0.234  $0.89 $0.66
2039 $4.22 0.976 0.887 $0.0032 $0.0022 1,287  $3.83 $2.81 0.220  $0.84 $0.62
$0.0022

I Validation: Present Value $40 $40|




Table 10. Economic value of avoided plant O&M - variable

Prices Costs Disc. Costs
p-u. PV Discount

Year Utility VOS Production Utility VOS Factor Utility VOS
$/kWh $/kWh (kWh) %) %) (risk free) ) )
2015 $0.002 $0.0028 1,452 $3 $4 1.000 $3 $4
2016 $0.002 $0.0028 1,444 $3 $4 0.939 $3 $4
2017 $0.002 $0.0028 1,437 $3 $4 0.881 $3 $4
2018 $0.002 $0.0028 1,430 $4 $4 0.828 $3 $3
2019 $0.003 $0.0028 1,423 $4 $4 0.777 $3 $3
2020 $0.003 $0.0028 1,416 $4 $4 0.730 $3 $3
2021 $0.003 $0.0028 1,409 $4 $4 0.685 $3 $3
2022 $0.003 $0.0028 1,402 $4 $4 0.643 $2 $3
2023 $0.003 $0.0028 1,395 $4 $4 0.604 $2 $2
2024 $0.003 $0.0028 1,388 $4 $4 0.567 $2 $2
2025 $0.003 $0.0028 1,381 $4 $4 0.532 $2 $2
2026 $0.003 $0.0028 1,374 $4 $4 0.500 $2 $2
2027 $0.003 $0.0028 1,367 $4 $4 0.469 $2 $2
2028 $0.003 $0.0028 1,360 $4 $4 0.440 $2 $2
2029 $0.003 $0.0028 1,353 $4 $4 0.414 $2 $2
2030 $0.003 $0.0028 1,347 $4 $4 0.388 $2 $1
2031 $0.003 $0.0028 1,340 $4 $4 0.365 $2 $1
2032 $0.003 $0.0028 1,333 $4 $4 0.342 $1 $1
2033 $0.003 $0.0028 1,326 $4 $4 0.321 $1 $1
2034 $0.003 $0.0028 1,320 $4 $4 0.302 $1 $1
2035 $0.003 $0.0028 1,313 $5 $4 0.283 $1 $1
2036 $0.004 $0.0028 1,307 $5 $4 0.266 $1 $1
2037 $0.004 $0.0028 1,300 $5 $4 0.250 $1 $1
2038 $0.004 $0.0028 1,294 $5 $4 0.234 $1 $1
2039 $0.004 $0.0028 1,287 $5 $4 0.220 $1 $1

Validation: Present Value

$50

550]
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Table 11. Economic value of avoided generation capacity cost.

Prices Costs Disc. Costs
Capacity Utility PV Discount

Year Cost Capacity PV Capacity Utility VOS Production | Utility VOS Factor Utility VOS

$/kW-yr pu KW $/kWh $/kWh (kWh) &) &) ®) )
2015 $68 1.00 1.00 $0.047 $0.0473 1,452 $68 $69 1.000 $68 $69
2016 $68 0.999 0.995 $0.047 $0.0473 1,444 $68 $68 0.939 $64 $64
2017 $68 0.998 0.990 $0.047 $0.0473 1,437 $68 $68 0.881 $60 $60
2018 $68 0.997 0.985 $0.047 $0.0473 1,430 $67 $68 0.828 $56 $56
2019 $68 0.996 0.980 $0.047 $0.0473 1,423 $67 $67 0.777 $52 $52
2020 $68 0.995 0.975 $0.047 $0.0473 1,416 $67 $67 0.730 $49 $49
2021 $68 0.994 0.970 $0.047 $0.0473 1,409 $66 $67 0.685 $46 $46
2022 $68 0.993 0.966 $0.047 $0.0473 1,402 $66 $66 0.643 $43 $43
2023 $68 0.992 0.961 $0.047 $0.0473 1,395 $66 $66 0.604 $40 $40
2024 $68 0.991 0.956 $0.047 $0.0473 1,388 $66 $66 0.567 $37 $37
2025 $68 0.990 0.951 $0.047 $0.0473 1,381 $65 $65 0.532 $35 $35
2026 $68 0.989 0.946 $0.047 $0.0473 1,374 $65 $65 0.500 $33 $32
2027 $68 0.988 0.942 $0.047 $0.0473 1,367 $65 $65 0.469 $30 $30
2028 $68 0.987 0.937 $0.048 $0.0473 1,360 $65 $64 0.440 $28 $28
2029 $68 0.986 0.932 $0.048 $0.0473 1,353 $64 $64 0.414 $27 $26
2030 $68 0.985 0.928 $0.048 $0.0473 1,347 $64 $64 0.388 $25 $25
2031 $68 0.984 0.923 $0.048 $0.0473 1,340 $64 $63 0.365 $23 $23
2032 $68 0.983 0.918 $0.048 $0.0473 1,333 $64 $63 0.342 $22 $22
2033 $68 0.982 0.914 $0.048 $0.0473 1,326 $63 $63 0.321 $20 $20
2034 $68 0.981 0.909 $0.048 $0.0473 1,320 $63 $62 0.302 $19 $19
2035 $68 0.980 0.905 $0.048 $0.0473 1,313 $63 $62 0.283 $18 $18
2036 $68 0.979 0.900 $0.048 $0.0473 1,307 $63 $62 0.266 $17 $16
2037 $68 0.978 0.896 $0.048 $0.0473 1,300 $62 $62 0.250 $16 $15
2038 $68 0.977 0.891 $0.048 $0.0473 1,294 $62 $61 0.234 $15 $14
2039 $68 0.976 0.887 $0.048 $0.0473 1,287 $62 $61 0.220 $14 $13

$0.0473

I Validation: Present Value $854 $854|




Docket No. E002/M-13-867
VOS Calculation Compliance
Attachment A - Table 12. Avoided Reserve Cap.

Table 12. Economic value of avoided reserve capacity cost.

Prices Costs Disc. Costs
Capacity | Reserve Utility PV Discount

Year Cost Margin Capacity [PV Capacity| Utility Production | Utility VOS Factor Utility VOS
$/kW-yr % pu. kW $/kWh (kWh) &) &) &) &)
2015 $68 7.1% 1.00 1.00 $0.003 1,452 $5 $5 1.000 $5 $5
2016 $68 7.1% 0.999 0.995 $0.003 1,444 $5 $5 0.939 $5 $5
2017 $68 7.1% 0.998 0.990 $0.003 1,437 $5 $5 0.881 $4 $4
2018 $68 7.1% 0.997 0.985 $0.003 1,430 $5 $5 0.828 $4 $4
2019 $68 7.1% 0.996 0.980 $0.003 1,423 $5 $5 0.777 $4 $4
2020 $68 7.1% 0.995 0.975 $0.003 1,416 $5 $5 0.730 $3 $3
2021 $68 7.1% 0.994 0.970 $0.003 1,409 $5 $5 0.685 $3 $3
2022 $68 7.1% 0.993 0.966 $0.003 1,402 $5 $5 0.643 $3 $3
2023 $68 7.1% 0.992 0.961 $0.003 1,395 $5 $5 0.604 $3 $3
2024 $68 7.1% 0.991 0.956 $0.003 1,388 $5 $5 0.567 $3 $3
2025 $68 7.1% 0.990 0.951 $0.003 1,381 $5 $5 0.532 $2 $2
2026 $68 7.1% 0.989 0.946 $0.003 1,374 $5 $5 0.500 $2 $2
2027 $68 7.1% 0.988 0.942 $0.003 1,367 $5 $5 0.469 $2 $2
2028 $68 7.1% 0.987 0.937 $0.003 1,360 $5 $5 0.440 $2 $2
2029 $68 7.1% 0.986 0.932 $0.003 1,353 $5 $5 0.414 $2 $2
2030 $68 7.1% 0.985 0.928 $0.003 1,347 $5 $5 0.388 $2 $2
2031 $68 7.1% 0.984 0.923 $0.003 1,340 $5 $5 0.365 $2 $2
2032 $68 7.1% 0.983 0.918 $0.003 1,333 $5 $4 0.342 $2 $2
2033 $68 7.1% 0.982 0.914 $0.003 1,326 $4 $4 0.321 $1 $1
2034 $68 7.1% 0.981 0.909 $0.003 1,320 $4 $4 0.302 $1 $1
2035 $68 7.1% 0.980 0.905 $0.003 1,313 $4 $4 0.283 $1 $1
2036 $68 7.1% 0.979 0.900 $0.003 1,307 $4 $4 0.266 $1 $1
2037 $68 7.1% 0.978 0.896 $0.003 1,300 $4 $4 0.250 $1 $1
2038 $68 7.1% 0.977 0.891 $0.003 1,294 $4 $4 0.234 $1 $1
2039 $68 7.1% 0.976 0.887 $0.003 1,287 $4 $4 0.220 $1 $1

Validation: Present Value

$61 $61]




Table 13. Economic value of avoided transmission capacity cost.
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Prices Costs Disc. Costs
Capacity Utility PV Discount

Year Cost Capacity PV Capacity Utility VOS | Production | Utility VOS Factor Utility VOS

$/kW-yr pu KW $/kWh $/kWh (kWh) &) &) &) (&)
2015 $44 1.00 1.00 $0.031 $0.0308 1,452 $44 $45 1.000 $44 $45
2016 $44 0.999 0.995 $0.031 $0.0308 1,444 $44 $45 0.939 $41 $42
2017 $44 0.998 0.990 $0.031 $0.0308 1,437 $44 $44 0.881 $39 $39
2018 $44 0.997 0.985 $0.031 $0.0308 1,430 $44 $44 0.828 $36 $36
2019 $44 0.996 0.980 $0.031 $0.0308 1,423 $44 $44 0.777 $34 $34
2020 $44 0.995 0.975 $0.031 $0.0308 1,416 $43 $44 0.730 $32 $32
2021 $44 0.994 0.970 $0.031 $0.0308 1,409 $43 $43 0.685 $30 $30
2022 $44 0.993 0.966 $0.031 $0.0308 1,402 $43 $43 0.643 $28 $28
2023 $44 0.992 0.961 $0.031 $0.0308 1,395 $43 $43 0.604 $26 $26
2024 $44 0.991 0.956 $0.031 $0.0308 1,388 $43 $43 0.567 $24 $24
2025 $44 0.990 0.951 $0.031 $0.0308 1,381 $43 $43 0.532 $23 $23
2026 $44 0.989 0.946 $0.031 $0.0308 1,374 $42 $42 0.500 $21 $21
2027 $44 0.988 0.942 $0.031 $0.0308 1,367 $42 $42 0.469 $20 $20
2028 $44 0.987 0.937 $0.031 $0.0308 1,360 $42 $42 0.440 $19 $18
2029 $44 0.986 0.932 $0.031 $0.0308 1,353 $42 $42 0.414 $17 $17
2030 $44 0.985 0.928 $0.031 $0.0308 1,347 $42 $42 0.388 $16 $16
2031 $44 0.984 0.923 $0.031 $0.0308 1,340 $42 $41 0.365 $15 $15
2032 $44 0.983 0.918 $0.031 $0.0308 1,333 $41 $41 0.342 $14 $14
2033 $44 0.982 0.914 $0.031 $0.0308 1,326 $41 $41 0.321 $13 $13
2034 $44 0.981 0.909 $0.031 $0.0308 1,320 $41 $41 0.302 $12 $12
2035 $44 0.980 0.905 $0.031 $0.0308 1,313 $41 $40 0.283 $12 $11
2036 $44 0.979 0.900 $0.031 $0.0308 1,307 $41 $40 0.266 $11 $11
2037 $44 0.978 0.896 $0.031 $0.0308 1,300 $41 $40 0.250 $10 $10
2038 $44 0.977 0.891 $0.031 $0.0308 1,294 $40 $40 0.234 $9 $9
2039 $44 0.976 0.887 $0.031 $0.0308 1,287 $40 $40 0.220 $9 $9

$0.0308

Validation: Present Value

$556  $550]




Table 14. Determination of deferrable distribution costs.
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Attachment A - Table 14 Dist. Deferrable Cost

Distribution % Capacity Capacity
Year Project Costs Related Related
$ % $

2014 155,453,317 21.4% 33,321,571
2013 172,580,006 24.8% 42,782,338
2012 140,736,365 24.2% 34,025,752
2011 122,977,640 14.9% 18,286,517
2010 129,634,955 14.1% 18,324,823
2009 111,965,737 13.9% 15,617,571
2008 138,625,404 26.6% 36,826,155
2007 108,937,389 12.1% 13,162,607
2006 105,071,496 12.0% 12,563,257
2005 108,039,469 11.3% 12,231,129
TOTAL 10-YEAR PERIOD 1,294,021,779 237,141,721




Table 15. Economic value of avoided distribution capacity cost.
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Attachment A - Table 15. Avoided Distribution

Conventional Distribution Planning Deferred Distribution Planning
Def.
Distribution | New Dist. Capital | Disc Capital Def. Dist. Capital |Disc Capital
Year Cost Capacity Cost Cost Amortized | Capacity Cost Cost Amortized
$/kW-yr (MW) M) M) $M/yr (MW) M) M) $M/yr
2015 $928 27 $25 $25 $33 $31
2016 $946 27 $25 $24 $33 27 $25.2 $23.7 $31
2017 $965 27 $26 $23 $33 27 $25.8 $22.7 $31
2018 $984 27 $27 $22 $33 27 $26.4 $21.9 $31
2019 $1,004 27 $27 $21 $33 27 $27.1 $21.0 $31
2020 $1,023 27 $28 $20 $33 27 $27.7 $20.2 $31
2021 $1,044 27 $28 $20 $33 27 $28.4 $19.4 $31
2022 $1,064 27 $29 $19 $33 27 $29.0 $18.7 $31
2023 $1,085 28 $30 $18 $33 27 $29.7 $17.9 $31
2024 $1,107 28 $31 $17 $33 28 $30.4 $17.3 $31
2025 $1,129 28 $31 $17 $33 28 $31.2 $16.6 $31
2026 $1,151 28 $32 $16 $33 28 $31.9 $15.9 $31
2027 $1,174 28 $33 $15 $33 28 $32.7 $15.3 $31
2028 $1,197 28 $34 $15 $33 28 $33.5 $14.7 $31
2029 $1,221 28 $34 $14 $33 28 $34.3 $14.2 $31
2030 $1,245 28 $35 $14 $33 28 $35.1 $13.6 $31
2031 $1,270 28 $36 $13 $33 28 $35.9 $13.1 $31
2032 $1,295 29 $37 $13 $33 28 $36.8 $12.6 $31
2033 $1,320 29 $38 $12 $33 29 $37.6 $12.1 $31
2034 $1,347 29 $39 $12 $33 29 $38.5 $11.6 $31
2035 $1,373 29 $40 $11 $33 29 $39.5 $11.2 $31
2036 $1,400 29 $41 $11 $33 29 $40.4 $10.7 $31
2037 $1,428 29 $42 $10 $33 29 $41.4 $10.3 $31
2038 $1,456 29 $43 $10 $33 29 $42.4 $9.9 $31
2039 $1,485 29 $44 $10 $33 29 $43.4 $9.5 $31
2039 $1,515 29 $44.4 $9.2
$401 $383
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Continued - Table 15. Economic value of avoided distribution capacity cost.

Prices Costs Disc. Costs
PV Discount

Utility VOS Production Utility VOS Factor Utility [ VOS

$/kWh $/kWh (kWh) ® ® ® ®
$0.03615 $0.0365 1,452 $52 $53 1.000 $52 $53
$0.03619 $0.0365 1,444 $52 $53 0.939 $49 $49
$0.03622 $0.0365 1,437 $52 $52 0.881 $46 $46
$0.03626 $0.0365 1,430 $52 $52 0.828 $43 $43
$0.03630 $0.0365 1,423 $52 $52 0.777 $40 $40
$0.03633 $0.0365 1,416 $51 $52 0.730 $38 $38
$0.03637 $0.0365 1,409 $51 $51 0.685 $35 $35
$0.03641 $0.0365 1,402 $51 $51 0.643 $33 $33
$0.03645 $0.0365 1,395 $51 $51 0.604 $31 $31
$0.03648 $0.0365 1,388 $51 $51 0.567 $29 $29
$0.03652 $0.0365 1,381 $50 $50 0.532 $27 $27
$0.03656 $0.0365 1,374 $50 $50 0.500 $25 $25
$0.03659 $0.0365 1,367 $50 $50 0.469 $23 $23
$0.03663 $0.0365 1,360 $50 $50 0.440 $22 $22
$0.03667 $0.0365 1,353 $50 $49 0.414 $21 $20
$0.03671 $0.0365 1,347 $49 $49 0.388 $19 $19
$0.03674 $0.0365 1,340 $49 $49 0.365 $18 $18
$0.03678 $0.0365 1,333 $49 $49 0.342 $17 $17
$0.03682 $0.0365 1,326 $49 $48 0.321 $16 $16
$0.03686 $0.0365 1,320 $49 $48 0.302 $15 $15
$0.03689 $0.0365 1,313 $48 $48 0.283 $14 $14
$0.03693 $0.0365 1,307 $48 $48 0.266 $13 $13
$0.03697 $0.0365 1,300 $48 $47 0.250 $12 $12
$0.03701 $0.0365 1,294 $48 $47 0.234 $11 $11
$0.03705 $0.0365 1,287 $48 $47 0.220 $10 $10

$0.0365 I Validation: Present Value $658 $658
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Table 17. Economic value of avoided environmental costs Environmental Discount Rate 5.83%
Prices Costs Disc. Costs
Solar
Weighted p-u. PV Discount

Year Env. Cost Heat Rate Utility VYOS Production Utility VOS Factor Utility VOS
$/mmBtu | mmBtu/MWh | $/kWh $/kWh (kWh) %) %) (risk free) ) )

2015 $2.44 7,001 $0.017 $0.0277 1,452 $25 $40 1.000 $25 $40
2016 $2.57 7,008 $0.018 $0.0277 1,444 $26 $40 0.945 $25 $38
2017 $2.70 7,015 $0.019 $0.0277 1,437 $27 $40 0.893 $24 $35
2018 $2.84 7,022 $0.020 $0.0277 1,430 $29 $40 0.844 $24 $33
2019 $2.98 7,029 $0.021 $0.0277 1,423 $30 $39 0.797 $24 $31
2020 $3.13 7,036 $0.022 $0.0277 1,416 $31 $39 0.753 $23 $29
2021 $3.29 7,043 $0.023 $0.0277 1,409 $33 $39 0.712 $23 $28
2022 $3.45 7,050 $0.024 $0.0277 1,402 $34 $39 0.673 $23 $26
2023 $3.61 7,057 $0.025 $0.0277 1,395 $36 $39 0.636 $23 $25
2024 $3.79 7,064 $0.027 $0.0277 1,388 $37 $38 0.601 $22 $23
2025 $3.97 7,071 $0.028 $0.0277 1,381 $39 $38 0.567 $22 $22
2026 $4.15 7,078 $0.029 $0.0277 1,374 $40 $38 0.536 $22 $20
2027 $4.35 7,085 $0.031 $0.0277 1,367 $42 $38 0.507 $21 $19
2028 $4.55 7,093 $0.032 $0.0277 1,360 $44 $38 0.479 $21 $18
2029 $4.75 7,100 $0.034 $0.0277 1,353 $46 $37 0.452 $21 $17
2030 $4.88 7,107 $0.035 $0.0277 1,347 $47 $37 0.427 $20 $16
2031 $5.10 7,114 $0.036 $0.0277 1,340 $49 $37 0.404 $20 $15
2032 $5.33 7,121 $0.038 $0.0277 1,333 $51 $37 0.382 $19 $14
2033 $5.57 7,128 $0.040 $0.0277 1,326 $53 $37 0.361 $19 $13
2034 $5.82 7,135 $0.042 $0.0277 1,320 $55 $37 0.341 $19 $12
2035 $6.07 7,142 $0.043 $0.0277 1,313 $57 $36 0.322 $18 $12
2036 $6.34 7,150 $0.045 $0.0277 1,307 $59 $36 0.304 $18 $11
2037 $6.62 7,157 $0.047 $0.0277 1,300 $62 $36 0.287 $18 $10
2038 $6.90 7,164 $0.049 $0.0277 1,294 $64 $36 0.272 $17 $10

2039 $7.19 7,171 $0.052 $0.0277 1,287 $66 $36 0.257 $17 $9

Validation: Present Value $528 $528|




Table 18. Calculation of inflation-adjusted VOS
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Attachment A - Table 18. Inflation Adj. VOS

VOSs
Discount PV Escallation VOS Inflation Adj.

Year Factor Production Factor Levelized Disc. ($/kWh) Disc
2015 1.000 1452 1.000 $0.136 $198 $0.1075 155.994
2016 0.939 1444 1.026 $0.136 $185 149.545
2017 0.881 1437 1.053 $0.136 $173 143.363
2018 0.828 1430 1.081 $0.136 $161 137.436
2019 0.777 1423 1.109 $0.136 $151 131.755
2020 0.730 1416 1.138 $0.136 $141 126.308
2021 0.685 1409 1.168 $0.136 $132 121.086
2022 0.685 1402 1.198 $0.136 $131 123.638
2023 0.685 1395 1.230 $0.136 $130 126.243
2024 0.567 1388 1.262 $0.136 $107 106.682
2025 0.532 1381 1.295 $0.136 $100 102.271
2026 0.500 1374 1.329 $0.136 $94 98.044
2027 0.469 1367 1.364 $0.136 $87 93.990
2028 0.440 1360 1.400 $0.136 $82 90.105
2029 0.414 1353 1.436 $0.136 $76 86.380
2030 0.388 1347 1.474 $0.136 $71 82.809
2031 0.388 1340 1.513 $0.136 $71 84.554
2032 0.342 1333 1.552 $0.136 $62 76.104
2033 0.321 1326 1.593 $0.136 $58 72.958
2034 0.302 1320 1.635 $0.136 $54 69.942
2035 0.283 1313 1.677 $0.136 $51 67.050
2036 0.266 1307 1.721 $0.136 $47 64.279
2037 0.250 1300 1.766 $0.136 $44 61.621
2038 0.234 1294 1.813 $0.136 $41 59.074
2039 0.220 1287 1.860 $0.136 $39 56.632

$2,488 $2,488
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