
Data Request TC 6-133
Dated 7/25/2014

Natural Gas Plant Assumptions Characteristics Source: NERA_PSNH Scrubber Analysis_Spring 2008

Units 2008 Notes
Plant Capacity MW 432.5 Same as Merrimack
Capacity Factor % 83% Same as Merrimack
Annual Generation GWh 3,128

______ _______________________

Heat rate (MMBtu/MWh) 6.752 Assumptions to AEO 2008, Table 47 p. 92
N -— ‘.

FERC Capital Costs (approximate) Exhihht No., I
Low Capital Costs (2008$/KW) 800

Vtrts i 5
High Capital Costs (2008$/KW) 1 500 1 i . L-.- -

Midpoint Capital Costs (2008$/KW) 1,150 DO N zriPOV FROM FILE

Low Capital Costs (201 2$/KW) 883
High Capital Costs (201 2$/KW) 1,656
Midpoint Capital Costs (201 2$/KW) 1,269

Low Plant Cost (2012$, 000) 381,919
High Plant Cost (2012$, 000) 716,099
Midpoint Plant Cost (2012$, 000) 549,009

Years to Recover (book) Straight-line 30
Tax Amortization MACRS 20

Fixed O&M (2006$!KW) 11 .38 Assumptions to AEO 2008, Table 38 p. 79
Fixed O&M (201 2$/KW) 13.20
Variable O&M (2006$ I MWh) 1 .95 Assumptions to AEO 2008, Table 38 p. 79
Variable O&M (2012$ / MWh) 2.26

Emissions Rates (lbs!mmBtu)
S02 0.0006 per ISO-NE New England Electricity Scenario Analysis, Table 2-3 pg. 28
NOx 0.01 per ISO-NE New England Electricity Scenario Analysis, Table 2-3 pg. 28

C02 120 per ISO-NE New England Electricity Scenario Analysis, Table 2-3 pg. 28

Annual Emissions
SO2 tons 6.34
Nox tons 106
CO2 tons 1,267,042

Natural Gas Prices as of 2008 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027

EIA Natural Gas Prices (Delivered to NE utility)
AEO 2008 Reference CasE (2006$! mmbtu) 7.90 8.23 7.66 7.42 7.16 6.91 6.63 6.42 6.34 6.37 6.40 6.40 6.31 6.19 6.29 6.33 6.43 6.51 6.61 6.64

AEO Prices2008 AEO 2008 Reference CasE (nominal$ / mmbtu) 8.30 8.86 8.46 8.39 8.31 8.21 8.07 8.02 8.11 8.36 8.61 8.83 8.92 8.96 9.34 9.63 10.02 10.41 10.84 11.15

EIA LIW Service Case (2006$ I mmbtu) 7.90 8.18 7.64 7.32 8.05 7.81 7.68 7.53 7.42 7.48 7.49 7.64 7.70 7.65 7.71 7.86 7.98 8.11 8.36 8.66
LWAEOPrices2008 EIAL/WServiceCase (nominal$!mmbtu) 8.30 8.81 8.43 8.28 9.33 9.29 9.35 9.41 9.50 9.81 10.07 10.53 10.88 11.07 11.45 11.96 12.45 12.97 13.70 14.55

NYMEX Natural Gas Futures
June2008 Futures Deliver (nominal$Immbtu) 13.05 11.92 10.75 10.37 10.39 10.57 10.78 11.00 11.61
Transportation Adders (per (nominal$ I mmbtu) 1.46 1.79 1.62 1 .52 1.43 1.43 1.46 1.50 1.53
Futures Delivered Prices (nominal$/mmbtu) 14.51 13.71 12.38 11.89 11.82 11.99 12.24 12.50 13.14

AEO-FuturesBlend2008 Futures!AEO Blend (nominal$!mmbtu) 14.51 13.71 12.38 12.03 11.69 11.34 10.99 10.65 10.30 9.96 9.61 9.27 8.92 8.96 9.34 9.63 10.02 10.41 10.84 11.15
LWAEO-FuturesBlend2008 Futures!L-W Blend (nominal$/mmbtu) 14.51 13.71 12.38 12.23 12.08 11.93 11.78 11.63 11.48 11.33 11.18 11.03 10.88 11.07 11.45 11.96 12.45 12.97 13.70 14.55

FuturesCase2008 FuturesCase (norninal$/mmbtu) 14.51 13.71 12.38 11.89 11.82 11.99 12.24 12.50 13.14 13.47 13.81 14.15 14.51 14.87 15.24 15.62 16.01 16.41 16.82 17.24

NG Plant Inputs



Data Request TC 6-133

Source: NERA PSNH Scrubber Analysis_Spring 2009
Dated 7/25/2014

Natural Gas Plant Assumptions Characteristics

Units 2009 Notes
Plant Capacity MW 432.5 Same as Merrimack
Capacity Factor % 83% Same as Merrimack
Annual Generation GWh 3,128
Heat rate (MMBtu/MWh) 6.752 Assumptions to AEO 2009, Table 8.2 p. 89

FERC Capital Costs (approximate)
Low Capital Costs (2008$/KW) 800
High Capital Costs (2008$/KW) 1,500
Midpoint Capital Costs (2008$/KW) 1,150

Low Capital Costs (2012$/KW) 883
High Capital Costs (2012$/KW) 1,656
Midpoint Capital Costs (2012$/KW) 1,269

Low Plant Cost (2012$, 000) 381,919
High Plant Cost (2012$, 000) 716,099
Midpoint Plant Cost (2012$, 000) 549,009

Years to Recover (book) Straight-line 30
Tax Amortization MACRS 20

Fixed 0&M (2007$/KW) 11.70 Assumptions to AEO 2009, Table 8.2 p. 89
Fixed O&M (2012$!KW) 13.24
Variable O&M (2007$ I MWh) 2.00 Assumptions to AED 2009, Table 8.2 p. 89
Variable 0&M (2012$ I MWh) 2.26

Emissions Rates (lbslmmBtu)
S02 0.0006 per ISO-NE New England Electricity Scenario Analysis, Table 2-3 pg. 28
NOx 0.01 per ISO-NE New England Electricity Scenario Analysis, Table 2-3 pg. 28
002 120 per ISO-NE New England Electricity Scenario Analysis, Table 2-3 pg. 28

Annual Emissions
S02 tons 6.34
Nox tons 106
002 tons 1,267,042

Natural Gas Prices as of 2009 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027

ETA Natural Gas Prices (Delivered to NE utility)
AEO 2009 Reference Case (2007$! mmbtu) 5.52 6.15 6.77 6.37 6.35 6.45 6.63 6.77 6.93 7.15 7.35 7.63 7.80 7.85 7.73 7.71 7.71 7.88 8.16

AEO Prices2009 AEO 2009 Reference Case (nominal$ / mmbtu) 5.80 6.62 7.48 7.21 7.37 7.67 8.08 8.45 8.88 9.38 9.88 10.52 11.02 11.38 11.47 11.73 12.02 12.59 13.36

EIA WIM Service Case (2007$ / mmbtu) 5.51 6.07 6.68 7.55 7.59 7.76 8.20 8.29 8.50 8.67 8.80 9.01 8.98 9.02 9.02 9.13 9.21 9.50 9.69
WMAEOPrices2009 EIAW!MServiceCase (nominal$Immbtu) 5.79 6.53 7.37 8.54 8.80 9.23 9.99 10.36 10.87 11.37 11.83 12.42 12.69 13.06 13.38 13.89 14.36 15.19 15.88

NYMEX Natural Gas Futures
March 2009 Futures Prices (nominal$ I mmbtu) 4.54 5.89 6.51 6.72 6.85 6.92 6.99 7.15
Transportation Adders (per (nominalS I mmbtu) 1.79 1.62 1.52 1.43 1.43 1.46 1.50 1.53
Futures Delivered Prices (nominal$ / mmbtu) 6.33 7.51 8.02 8.14 8.28 8.39 8.49 8.69

AEO-FuturesBlend2009 FutureslAEOBlend (nominal$/mmbtu) 6.33 7.51 8.02 8.30 8.58 8.86 9.13 9.41 9.69 9.97 10.24 10.52 11.02 11.38 11.47 11.73 12.02 12.59 13.36
WMAE0FuturesB!end2009 Futures/WIM Blend (nominal$Immbtu) 6.33 7.51 8.02 8.51 9.00 9.49 9.98 10.47 10.96 11.44 11.93 12.42 12.69 13.06 13,38 13.89 14.36 15.19 15.88

FuturesCase2009 FuturesCase (nominalSlmrnbtu) 6.33 7.51 8.02 8.14 8.28 8.39 8.49 8.69 8.90 9.13 9.35 9.59 9.83 10.07 10.33 10.58 10.85 11.12 11.40

NG Plant Inputs
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Data Request TC 6-133
—

UbU.U il-OiU i
coal Emissions Rate —____________ Tons/MWh lbs /MWh j —

S02 rate 0.0008 perPSNH 1.6 Source: NERA_PSNH Scrubber Analysis_Spring 2009
NOx rate 0.0015 per PSNH 3.0

CO2 rate 1.1761 per PSNH 2352.2
.

C02 Emissions Tons —

Coal 3,678,337
Natural Gas 1,267,042

Coal Emissions Costs

Category 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027

=. Generation (GWh) 3,128 3,128 3,128 3,128 3,128 3,128 3,128 3,128 3,128 3,128 3,128 3,128 3,128 3,128 3,128

S02 Rate (Ibs/MWh) 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1 .60 1.60 1.60 1.60 1.60 1 .60 1 .60 1.60
SOx Emissions (tons) 2,502 2,502 2,502 2,502 2,502 2,502 2,502 2,502 2,502 2,502 2,502 2,502 2,502 2,502 2,502

2009 Price (nominal $/ton) 50.67 50.34 48.88 50 51 53 54 55 57 58 60 61 63 64 66
2009 Cost (nominal$ 000) 127 126 122 125 128 132 135 138 142 145 149 153 157 160 164

NOx Rate (Ibs/MWh) 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00
Emissions (tons) 4,691 4,691. 4,691 4,691 4,691 4,691 4,691 4,691 4,691 4,691 4,691 4,691 4,691 4,691 4,691

2009 Price (nominal$/ton) 650 666 683 700 717 735 754 773 792 812 832 853 874 896 918

2009Cost(nominal$000) 3,049 3,126 3,204 3,284 3,366 3,450 3,536 3,625 3,715 3,808 3,903 4,001 4,101 4,204 4,309

C02 Rate (tons/MWh) 1.176 1.176 1.176 1.176 1.176 1.176 1.176 1.176 1.176 1.176 1.176 1.176 1.176 1.176

-

1.176
C02 Emissions (ton net of free allowances) 1 948 876 1 955 551 1 951 997 1 963 750 1 978 954 1 995 118 2 088 184 2 175 805 2 249 558 2 397 600 2 449 022 2 490 975 2 529 929 2 549 276 2 684 534

2009 Low Price (Nominal $/ton) 3.91 4.00 4.10 4.21 4.31 4.42 4.53 4.64 4.76 4.88 5.00
2009 Hinh Price (nominal $/ton)

5.12 5.25 5.38 5.52 5.66
2,826,125

5.80
18.41 20.26 22.30 24.55 27.03 29.76 32.76 36.06 39.70 43.70 48.11 52.96 58.30 64.18

2009 Low Cost (nominal $ 000) 15,091 15,468 15,855 16,251 16,658 17,074
70.65 77.78

17,501 17,939 18,387 18,847 19,318 19,801
2009 Hiqh Cost (nominal $ 000) 39,622 43,539 48,218 53,492 59,368 68,403 78,462 89,302

20,296 20,803
104,778 117,819 131,923 147,498 163,615 189,672

21,323
219,813

Low Coal Allowance Costs inominais UUO). .

High Coal Allowance Cnqfq. (rinrn iñIflflfl
18,267 18,720 19,181 19,661 20,152 20,656

. 42,798 46,790 51,544
21,172 21,702 22,244 22,800 23,370 23,955

. .24,553 25,167
167,873 194,036

25,796
224,286..

56,901 62,862 71,985 82,133 93,065 108,635 121,772 135,975 151,652

Natural Gas Emissions Costs

Category 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
Generation (GWh) 3,128 3,128 3,128 3,128 3,128 3,128 3,128 3,128 3,128 3,128 3,128 3,128 3,128 3,128 3,128

n_i_I ,Iflr InnA

Low NG Allowance Costs (nominal $ 000)

—

SOx Emissions (tons) 6.34 6.34 6.34 6.34 6.34 6.34 6.34 6.34 6.34 6.34 . 6.34 6.34 6.34 6.34 6.34

—

2009Price(nominal$/ton) 50.67 50.34 48.88 50.10 51.35 52.63 53.95 55.30 56.68 58.10 59.55 61.04 62.56 64.13 65.73

—

2009 Cost (nominal$ 000) 0.32 0.32 0.31 0.32 0.33 0.33 0.34 0.35 0.36 0.37 0.38 0.39 0.40 0.41 0.42

: NoxEmissions(tons) 106 106 106 106 106 106 106 106 106 106 106 106 106 106 106

—

2009 Price (nominal$/ton) 650.0 666.3 682.9 700.0 71 7.5 735.4 753.8 772.6 792.0 81 1 .8 832.1 852.9 874.2 896.0 918.4

—

2009 Cost (nominal$ 000) • 69 70 72 74 76 78 80 82 84 86 88 90 92 95 97

z C02 Emissions (ton, netoffree allowances) 661,383 660,044 661,521 673,286 675,272 677,958 708,640 735,775 754,428 798,549 817,545 825,442 832,440 826,982 872,174 906,825
2009 Low Price (nominal $/ton) 3.91 4.00 4.10 421 4.31 4.42 4.53 4.64 4.76 4.88 5.00 5.12 5.25 5.38 5.52 5.66 5.80
2009 High Price (nominal $/ton) 18.41 20.26 22.30 24.55 27.03 29.76 32.76 36.06 39.70 43.70 48.11 52.96 58.30 64.18 70.65 77.78
2009 Low Cost (nominal $ 000) 5,198 5,328 5,461 5,598 5,738 5,881 6,028 6,179 6,334 6,492 6,654 6,821 6,991 7,166 7,345
2009 High Cost (nominal $ 000) 13,373 14,755 16,532 18,253 20,174 23,213 26,533 29,949 34,898 39,331 43,716 48,532 53,076 61,622 70,532

5,267. 5,399 5,534 5,672 6,108 6,261
13,442 14,826 16,604 18,327 20,250 23,291 26,613 30,031 34,982 39,417 43,804 48,623 53,169 61,717 70,629

6,418 6,518 6,742 6,911 7,084 7,261 1,442

Emissions


