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Sub-Activity 11 — Economics of Competing N=|Marona.
CCS Plants TLJIRSoRRrR

« Economics of 4 auxiliary plant CCS configurations will be compared
against the economics of direct integration, where capture load is
provided by parasitic load on the main unit, using PROMOD and PSFM GT:

« Base plant configuration is a Natural Gas Combined Cycle (NGCC) plant

« Auxiliary plant for supporting CCS operations, can be Direct Integration, Biomass, Solar,
or Grid Support

« This sub-activity will improve the understanding of the best configuration
and business pathways that can enable deployment and dispatch of CCS
greenfield NGCC Plants with CCS
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e ERCOT 2035 - IHS 2022
Modeling ik Multiple CCS plant configurations

e ERCOT Economic Dispatch
Slevies * CCS plant performance, dispatch, and economic resulis

e Plant cost performance data
e Plant internal rate of return
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Legend
Electric Generating Units
Size By Net Summer Capacity MW

e Hitachi Energy PROMOD is a Security Constrained
Unit Commitment and Economic Dispatch Model
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« PROMOD is used to simulate Hourly unit dispatch,
zonal and nodal hourly Locational Marginal Pricing
(LMP), Transmission congestion, renewable
generation and curtailment, and environmental
impact.
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« Simulation ready data, provided by Hitachi Energy,
contains detailed models of regional generation
and transmission systems, updated from publicly
available and industry sources, and available
forecasts.
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 Region: ERCOT

« The ERCOT region was updated to 2035 using the July 2022 IHS predictions
« ERCOT transmission zone for NGCC plant deployment was chosen based on selection
criteria

« Multiple plant configurations were tested against each other, comparing
unit dispatch and economic performance

* Hitachi PROMOD Security Constrained Economic Dispatch model was
used to run multiple scenarios with a single NGCC plant with carbon
capture system in a region in a 2035 configuration of the electric system

* Plant economics were analyzed using PSFM-GT based on PROMOD Unit
Performance results
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« Existing PROMOD model Updated using July 2022 IHS ERCOT Scenario

« |HS ERCOT from Long Term Market outlook including Capacity expansions
planning model through 2050

* |HS model Assumes $10/Ton Carbon tax beginning in 2030, escalating to
$17/Tonne by 2035, and $45/Tonne by 2050

* |HS planning forecast model assumes more support is needed to make
CCS Viable, and does not deploy it in its planning forecast case

« |HS Fuel pricing forecasts, demand forecasts, Capacity additions and
retirements added to Update existing PROMOD model for 2035 Scenario
run date
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Operating Capacity-ERCOT 2035

summer year percentage percentage solar PV 0% NJ%
Gas CC 33,784 34% 44,517 25%  (behind the
Gas CT 6,441 6% 10,993 6% meter)
Gas ST 11,794 12% 5,394 3% 3%
Coal-conventional 14,201 14% 3,970 2%
Nuclear 5,150 5% 5,268 3%
Hydro 602 1% 629 0% Gas CT
Ol 44.7 0% 27 0% 6%
Wind (onshore) 24,797 25% 51,393 29% ~_Gas ST
Solar PV (grid facing) 2,289 2% 42,475 24% iaa) \ 3% Coal-
Solar PV (behind the meter) 483 0% 4,475 % A \\conveniional
Biomass 289 0% 394 0% / Nuclear 2%
Batteries 64 0% 9,329 5% Oil \ 3%
Total Operating Capacity (MW) | 99939  -[178863] - Hydro
Energy Demand (GWh) 383802  -[485643] - 0%
Peak Demand (MW) | 748200 | 94444 WY = Gas CT
2019-2035 ERCOT projected 58% carbon footprint LassT hvarg entond!
reduction (based on average ERCOT emissions and IHS = Oil = Wind (onshore)
generation predictions) = Solar PV (grid facing) = Solar PV (behind the meter)
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NGCC with CCS Baseline Plant

Pt NGCC with CCS

Type NETL Plant B32B.97

NGCC Plant Capacity 219 MW

Capture Load 45 MW

CO, Capture Rate 97 %

Heat Rate 7.045 MMBtu/MWh

Emission * NO,:0.022 Ib/MWh
- CO,:  23Ib/MWh

Costs (Fixed O&M)* $43.00/kW-Year

Costs (Variable O&M)* $0.97/MWh

Costs (Fuel) $4.55/MMBtu

* Values adjusted from NETL Bituminous Baseline to match USoA modeling practices
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« 45Q incentives under the 2022 IRA increase from $50 to $85/tonne of CO,
for CO, captured from industrial and power generation facilities and
stored in saline geologic formations

« Plants are eligible to claim 45Q for 12 years

« Plant 45Q revenue integration into PROMOD
« Storage 45Q Incentive: $85/tonne
« 119-135 Ib/MWh CO, emissions w/97% capture
« $27-$31/MWh fuel and VOM price reduction
« $4.44/MMBtu plant operating cost reduction
« $4.44/MMBtuU reduction in Fuel cost to the modeled CCS plant
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PROMOD Model Updated PROMOD Model
(ERCOT Transmission Zones) (ERCOT Transmission Zones + Plant Transmission Zone)
Plant Transmission Zone
\ y entone |
s --
n €O
Plant CCS
Capture Load Plant
------------------------ e )
CCS Plant
4 TTo Grid N
I
Main NGCC Carbon Capture
\_ Unit Auxiliary Unit )
- . Plant Transmission Zone can be ." or or ._-'E'-_ or FEN
I sclected NGCC Plant — Transmission Link

CC Auxiliary Unit  NGCC  Biomass PV Solar Grid
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Configurations | _Plant1 | _Plant2 | Plant3 | Plant4 | Plant5
Auxiliary Plant Direct Direct Biomass Auxiliary  Solar Auxiliary  Grid Support
Configuration Integration Integration Auxiliary
Plant Size 873 MW 873 MW 992 MW 992 MW 992 MW
Carbon Capture Always on Dispatchable Dispatchable Dispatchable Dispatchable

- Capture load n/a 45 MW 45 MW 115 MW 115 MW

- Capture load n/a n/a 45 MW 115 MW Energy from

support Biomass plant Solar PV plant grid

(additional 70 with makeup
MW steam load) energy from
grid
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« Plant 2 (direct integration) dispatchable costs are accounted for in Main Plant.
* Plant VOM: $0

« Plant FOM: $0
e Plant Fuel cost $0

« Plant 3 (Biomass): Source EIA AEO 2022
« TOC: $4,525/KW

Plant VOM: $5/MWh

Plant FOM: $131/Kw-year

Plant Fuel cost Biomass cost projection
Must Run: Yes

« Plant 4 (Solar): Source IHS summer 2022
« TOC: $667/KW
« Plant VOM: $1.08/MWh*
« Plant FOM: $10/Kw-year
 Must Run: Yes

U.S. DEPARTMENT OF
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ERCOT Generation and Capacity Factor (2035)
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The [HS 2035 ERCOT
system sees low
average system LMP
most of the year.

The system is
supported by a large
renewable capacity
providing 48% of the
total generation for
the year.

NGCC units provide
37% of the total
generation for the
year.




Plant 1: 45Q comparison
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Plant 1: Generation (2035)
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The addition of the 45Q
Revenue reduces the Plant

Fuel cost from an average of
$4.62/MMBTU to $0.21/MMBtu

Dispatch cost reduction due
to lower fuel prices drastically
iIncreases plant operation,
from 24.5% CF, during mostly
summer months, to 87.9% CF
running the whole year.

Plant revenues reflect the
iIncreased run time, showing
greatly increased revenue
during fimes outside the
summer peak.
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Plant size (MW) 873 873 100 r 80
HR (MMBtu/MWh) 7.045 - 7.045 700 - 70
C Oz (Lbs/MMBtu) 115 s 112 = 800 .
$ - 60 T

Captured CO: ws/mmstu) - - 109 s 700 . 2
Emitted COx /v - : 3.2 5 &
NOx (Lbs/MMBtU) ~ 0.004 0 0.02 o 500 05
Variable O&M & 400 .30 €
($/MWh) $0.97 O $0.97 S 100 o s
ilxed O&M ($/KW- $43 0 $43 > 200

ear) 100 - 10
45Q ($/MMBtU) - - $4.44 0 ] .
CCS Dispatch _ _ $606 0 1000 -~"2000 3000 7 “460Q___ 5000 6000 7000 8000
Threshold ($/MWh) Hours ~ ===~ ___
TOC ($/KW) $2063  $0 $2063 ST T
Unit Generation > —Mcun Plant Generation (MW) ——DR dispatch (MW) ==——LMP ($/MWh5 ~~~~~~~~~~~
(GWh) B B 67295 ’_\ 1000 // ~~~~~~~~~ 50 B
tJ;)IT Capacity Factor I 87% g 800 [ T g T imy 28 g
Hours Online : : 7,944 § % | e
Makeup Energy O 400 "\-‘-TA-»,—F i i 30 3
(GWh) i i . % 200 fT F WLT 205
Makeup Energy Cost | $0 ° (1)0 2
($) 5 2000 2100 2200 2300 2400 2500 2600 2700 2800 2900 3000

Hours

, U.S. DEPARTMENT OF




Dispatch Results: Plant 2 N= [T

T L |EcHnoLocy
mmm Direct CCS Integration: Dispatchable

LABORATORY

Plant size (MW) 873 873 1000 &0
HR (MMBtu/MWh)  7.045 - 7.045 900 - 70

C Oz (tbs/MMBtu) 115 - 112 = 800 .
Captured CO: _ _ 109 2 700 g
(Lbs/MMBtu) >3 50 2
Emitted CO: (tbs/mmsty) - - 3.2 5 0 &
NOx (Lbs/MMBtu)  0.004 0 0.02 g 500 l ‘ 405
Variable O&M £ 400 w0 E
($/MWh) $0.97 0 $0.97 S 400 . g
Fixed O&M ($/KW- $43 0 $43 5 o0 &
Year) 100 | r 10
45Q ($/MMB1U) - - $4.44 , 1 l : il | | .
CCS Dispatch - - $606 0 1000 _.~" 2000 3000 40007 ----_ 5000 6000 7000 8000

Threshold ($/MWh) Hours T eee__

TOC ($/KW) $2063  $0 $2063 T T .

Unit Generation —— Maih Plant Generation (MW) ~ ——DR dispatch (MW) — ——LMP ($/MWh) —DlspoTCh-CQs:r ($/MWh)
(GWh) ) I . w0 T 80
Unit Capacity I I g 500 n ey 70 ’g
Factor (%) S 2 T | T 28 2
Hours Online - - 7944 5 | w0 Z
Makeup Energy o 400 u u 0 =
(GWh) I I : £ 200 I'] i WT 2 e
Makeup Energy 0 O o 0 g
Cost ($) i ] $ S 2000 2100 2200 2300 2400 2500 2600 2700 2800 2900 3000 <

Hours
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Dispatch Results: Plant 3 = MR
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1200 - 80
Plant size (MW) 992 45(115) .
HR (MMBtu/MWh)  6.196 13.5 6.196 (34.5) 1000
C O (tbs/mmtu) 119 208 171.5378 'g g
Captured CO: 166.39 - 8Qe 50 2
(Lbs/MMBtu) ’ ke &
Emitted CO: (tbs/mmatu) 5.15 *g 600 0L
NOx (Lbs/MMBtu) 0.001 0.0009 0.001227 S 0 —E'
Variable O&M O 400 5
($/MWh) 0.004 0.08 0.024207 g 0 2
Fixed O&M ($/KW- 200 10
Year) $0.85 $5.00 $1.47
0 > -0
45Q ($,/ MMB1u) e IS0 Halle -240 760 _.-"1760 2760 "‘376@ ________ 4760 5760 6760 7760 8760
CCS Dispatch $6.42 el Hours —  TTteeeal .
Threshold ($/MWh) e L
TOC ($/KW) $876.50 I%Moin Plant Generation (MW) ——DR dispatch (MW) ——LMP ($/MWh) —D|spc1~TE:ﬁ"Co’5H-$/MWQ)___
Plant size (MW) $1.815.00 374000 $2333.57 1200 i 38 N
Unit Generation < 1000 y - imBIN =
i ! ' 76288 = [ F M I o2
Unit Capacity i 5 400 oo
Factor (%) St 2 r | ﬂ { 30 3
: O 400 = =
n\oirs Onlléne - - 7980 O i i “ = { g
akeup Energy I i =200 0 2
(GWh) 0 = H . | :
Makeup Energy I i $0 2000 2100 2200 2300 2400 2500 2600 2700 2800 2900 3000
Cost ($) Hours
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1200 0

Plant size (MW) 115992

6.196 % 1009
HR (MMBtU/MWh) - =
COs (tbs/MMBtu) 119 119 2
Captured CO: (tbs/mmatu) 115.43 § 606
Emitted CO: (tbs/mmatu) 3.57 & 400
SO: (tos/mmBtu) 0.001 0.001 = ,,
NOx (Lbs/MMBtuU) 0.004 0.004
é‘?;\'/?vk\)/lhe) O&M - - - -240 760 /1];50 260 3 7~<s~o~ . 4760 5760 6760 7760 8760
Fixed O&M ($/KW- S
Year) $37.92 $10 $39.08 //’/—Solor Generation (MW) —— Main Plant Generohc;r-f(vaV)‘- —~==DRdispatch (MW)
45Q ($/MMBtu) $4.44 o0 ——LMP ($/MWh) ——Dispatch Cost ($/MWh) Tt .
CCS Dispatch
Threshold ($/MWh) $237.31 — 1000 60
TOC ($/KW) $1,815 $667 $1,892 = " | il NN W .
Unit Generation I I 74317 g 8o %
(Gwh) . Yy
Unit Capacity Factor i 87% % ! - 30 5
%) 3 wo i nenn I
Hours Online e = 7965 £ - 2
Makeup Energy 10
(GWh) i i & S 0ANAA A . ;
Makeup Energy Cost 2000 2100 2200 2300 2400 2500 2600 2700 2800 2900 3000
9 9 ! ! $21,647,000 o
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Plant size (MW) 115992 0
HR (MMBtu/MWHh) 6.196- 6196 0%
C On (tbs/MMBta) 119- 119 = 50 £

2 800 z
Captured CO: - z
(Lbs/MMBtu) P 115.43 g 40 &
Emitted COz(LbS/MMBtu) : 3.57 S 600 <
SO (Lbs/MMBtu) 0.001- 0.001 & - _E'
NOx (Lbs/MMBtuU) 0.004- 0.004 O 400 | 0 2
Variable O&M 5 &
($/MWh) $0.85 - $0.85 208 - 10
Fixed O&M ($/KW- |

0 -0

Iggr)(?p/MMB’ru) _ $37.92_ - SZZ:Zi 240 760 //1'760 2760 \\~3]§9\|:16Ur5~ff0 5760 6760 7760 8760
CCS Dispatch T e
Threshold ($/MWh) - - $237.31 —— Meiln Plant Generation (MW) ~ ——DR dispatch (MW)  ——LMP ($/MWh] ™~ ~===<Dispatch Cost ($/MWh)
TOC ($/KW) $1,815 . $1,815 5 T
Unit Generation =120 ¢ T 70
(GWh) = = 7436.5 % 1000 | n ﬂ A ﬂ 1 H ﬂ 60 g
Unit Capacity i 85% & 800 ig =
Factor (%) S 600 03
Hours Online - - 7790 % 400 I | AL w 0 E
Makeup Energy ] 895 5 © 200 n 0 2
(GWh) ' S : 0 2
Makeup Energy I ] $28,604,000 2000 2100 2200 2300 2400 2500 2600 2700 2800 2900 3000
Cost ($) U Hours
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Unit Cashflow analysis

Overview and Setup

« Power System Financial Model - Grid
Technologies (PSFM-GT): provides a financial
evaluation of user-defined technologies.

« Table shows Model financial input calculations
for all 5 units

« Unit specific inputs come from PROMOD model
dispatch results
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Monthly
operational 100%
capacity
Months
capacity 12
provided
Return on
Equity
Debt
financing
Federal Tax 21%

Market

10%

55%

Financial  State Tax 0% (Texas)

MACRS 20 years

ITCs/PTCs Unused
Construction
period
Life of

Technology
= Studly 30 years
period
Escalation
rate

2 years

Financial

2%

Default

Default

Default

Default

Default

Default

Default

Assumption

BBR4: B31B,
NGCC
w/capture

Default




Unit Cashflow analysis

Normal Unit Dispatch Results Input

| Attibute | NGCC Plant | Wind Plant | Solar Plant

Internal Rate of

NGCC Solar
Plant Plant

Project
S ) I Refurn (IRR) Infeasable 6.51% 13.58%
(MW)
Outiay per Nei Preljf,(‘; Value ¢712,355,652) ($35,074,926) $21,972,092
Uit 9970 $1.278  $667 (NPV)
capacity
- ($/TK|;N)T After Tax
eqarl rare .
Brokwh) o7 ' ielgliiee 6.50% 6.50% 6.50%
Variable Average Cost of
O&M Costs $0.0017 $0.0000 $0.0000 COpiTCﬂ ( ATWACC)
($/KWh)
Fixed O&M g A
Costs ($/KW- $26.00 $42.00 $19.00 Fllnqn.ckz)llclley No Yes Yes
year) edasiblet
Annual Profitable? Yes No Yes
CE“erg.y 62.50% 47.80% 23.50%
apacity
Factor
Energy or
Fuel Charge $0.032 $0.028 $0.030
($/KWh)
Fuel Costs $4.56

($/MMBtu)

U.S. DEPARTMENT OF
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Solar Plant only plant
feasible and
profitable Without
carbon tax




NPV Tables

		NGCC W/ccs

		Attribute		Carbon Tax: $10/Tonne		Carbon Tax: $25/Tonne		Carbon Tax: $50/Tonne		Carbon Tax: $75/Tonne		Carbon Tax: $100/Tonne

		Internal Rate of Return (IRR)		Infeasible		Infeasible		Infeasible		Infeasible		Infeasible

		Net Present Value (NPV)		(620,449,747)		(620,449,747)		(1,245,801,244)		(710,660,483)		(3,219,127,874)

		After Tax Weighted Average Cost of Capital (ATWACC)		6.70%		6.70%		6.70%		6.70%		6.70%

		Financially Feasible?		No		No		No		No		No

		Profitable?		No		No		No		No		No

		NGCC retrofit

		Attribute		Carbon Tax: $10/Tonne		Carbon Tax: $25/Tonne		Carbon Tax: $50/Tonne		Carbon Tax: $75/Tonne		Carbon Tax: $100/Tonne

		Internal Rate of Return (IRR)		Infeasible		Infeasible		Infeasible		Infeasible		Infeasible

		Net Present Value (NPV)		(620,449,747)		(620,449,747)		(1,245,801,244)		(710,660,483)		(3,219,127,874)

		After Tax Weighted Average Cost of Capital (ATWACC)		6.70%		6.70%		6.70%		6.70%		6.70%

		Financially Feasible?		No		No		No		No		No

		Profitable?		No		No		No		No		No

		NGCC 

		Attribute		Carbon Tax: $10/Tonne		Carbon Tax: $25/Tonne		Carbon Tax: $50/Tonne		Carbon Tax: $75/Tonne		Carbon Tax: $100/Tonne

		Internal Rate of Return (IRR)		Infeasible		Infeasible		Infeasible		Infeasible		Infeasible

		Net Present Value (NPV)		(620,449,747)		(620,449,747)		(1,245,801,244)		(710,660,483)		(3,219,127,874)

		After Tax Weighted Average Cost of Capital (ATWACC)		6.70%		6.70%		6.70%		6.70%		6.70%

		Financially Feasible?		No		No		No		No		No

		Profitable?		No		No		No		No		No

		Wind 

		Attribute		Carbon Tax: $10/Tonne		Carbon Tax: $25/Tonne		Carbon Tax: $50/Tonne		Carbon Tax: $75/Tonne		Carbon Tax: $100/Tonne

		Internal Rate of Return (IRR)		Infeasible		Infeasible		Infeasible		Infeasible		Infeasible

		Net Present Value (NPV)		(620,449,747)		(620,449,747)		(1,245,801,244)		(710,660,483)		(3,219,127,874)

		After Tax Weighted Average Cost of Capital (ATWACC)		6.70%		6.70%		6.70%		6.70%		6.70%

		Financially Feasible?		No		No		No		No		No

		Profitable?		No		No		No		No		No

		Solar

		Attribute		Carbon Tax: $10/Tonne		Carbon Tax: $25/Tonne		Carbon Tax: $50/Tonne		Carbon Tax: $75/Tonne		Carbon Tax: $100/Tonne

		Internal Rate of Return (IRR)		40.30%		Infeasible		Infeasible		Infeasible		Infeasible

		Net Present Value (NPV)		126,532,105		(620,449,747)		(1,245,801,244)		(710,660,483)		(3,219,127,874)

		After Tax Weighted Average Cost of Capital (ATWACC)		6.50%		6.70%		6.70%		6.70%		6.70%

		Financially Feasible?		Yes		No		No		No		No

		Profitable?		Yes		No		No		No		No



		Attribute		NGCC Plant		Wind Plant		Solar Plant

		Internal Rate of Return (IRR)		Infeasable		6.51%		13.58%

		Net Present Value (NPV)		($712,355,652)		($35,074,926)		$21,972,092

		After Tax Weighted Average Cost of Capital (ATWACC)		6.50%		6.50%		6.50%

		Financially Feasible?		No		Yes		Yes

		Profitable?		Yes		No		Yes





Sheet2

		Attribute		Plant 1		Plant 2		Plant 3		Plant 4		Plant 5		Plant 6

		Project capacity (MW)		873		873		992		992		992		992

		Outlay per unit capacity ($/KW)		$2,063		$2,063		$2,333		$1,892		$1,815		$1,815

		Heat Rate (BTU/KWh)		7,045		7,045		6,196		6,196		6,196		6,196

		Variable O&M Costs ($/KWh)		$0.0041		$0.0041		$0.0042		$0.0037		$0.0036		$0.0036

		Fixed O&M Costs ($/KW-year)		$54.07		$54.07		$63.69		$48.72		$47.56		$47.56

		Annual Energy Capacity Factor 		87.90%		87.90%		92.30%		87.80%		87.80%		87.80%

		45Q Tax Credit ($/MMBtu)		$4.44		$4.44		$6.42		$4.44		$4.44		$4.44

		Energy or Fuel Charge ($/KWh)		$0.032		$0.032		$0.032		$0.032		$0.032		$0.032

		Fuel Costs ($/MMBtu)		$0.21		$0.21		$0.74		$0.71		$6.77		$6.77



		Attribute		Plant 1		Plant 2		Plant 3

		Project capacity (MW)		1097		244.5		382

		Outlay per unit capacity ($/KW)		$970		$1,278		$667

		Heat Rate (BTU/KWh)		6,720		-		-

		Variable O&M Costs ($/KWh)		$0.0017		$0.0000		$0.0000

		Fixed O&M Costs ($/KW-year)		$54.07		$42.00		$19.00

		Annual Energy Capacity Factor 		62.50%		47.80%		23.50%

		Energy or Fuel Charge ($/KWh)		$0.032		$0.032		$0.032

		Fuel Costs ($/MMBtu)		$4.56		-		-





Accumulated Data

		NGCC w/ CCS				0.0958491983		0.2527854156		2.2367919645		2.5192148885		2.7905166031

		Scenario		$0 carbon tax		$10 Carbon Tax		$25		$50		$75		$100

		Capacity (MW)		873		873		873		873		873		873

		Outlay		2063		2063		2063		2063		2063		2063

		HR		7.045		7.045		7.045		7.045		7.045		7.045

		VOM		4.06		4.06		4.06		4.06		4.06		4.06

		FOM		54.07		54.07		54.07		54.07		54.07		54.07

		annual Gen		6729535.52		6726764.66		6726764.66		6728263.62		6723420.49		6727273

		Annual CF		88		88		88		88		88		88

		45Q credit		4.44		4.44		4.44		4.44		4.44		4.44

		Annual Rev		216093493.75		241977212.12		279045322.13		339908849.62		400202644.25		460465782.75

		Fuel Costs		0.217		0.217		0.217		0.217		0.217		0.217

		total production costs		16801147.94		17516068.65		18551406.26		20275939.99		21987196.05		23719172.62

		Emissions costs		nil		714920.709999997		1750258.32		3474792.05		5186048.11		6918024.68

		Annual Gen no 45q				6298761.84		6642447.63		6665478		6671097.25		6675005.7

		Annual CF no45q		27		82.4		86.9		87.1		87.2		87.3

		Annual Rev no 45q		0.0349		232770529.88		278736046.12		340276186.88		400663649.75		460980708.75

		Fuel Costs no 45q		4.57		4.63		4.62		4.62		4.62		4.62

		total production costs no 45q		16801147.94		212666923		224604952		227071894		228959909		230794735

		Emissions costs no 45q		nil		644755		1700428		15049726		16937741		18772567

		CCS retrofit data

		Scenario		$0 carbon tax		$10 Carbon Tax		$25		$50		$75		$100

		Capacity		867		867		867		867		867		867

		Outlay		987		987		987		987		987		987

		HR		7.091		7.091		7.091		7.091		7.091		7.091

		VOM		4.06		4.06		4.06		4.06		4.06		4.06

		FOM		54.07		54.07		54.07		54.07		54.07		54.07

		annual Gen				6278088.48		6281305.28		6272849.78		6269928.17		6266558.91

		Annual CF		0.8349854058		0.8430795997		0.8435121492		0.8424209807		0.8420337059		0.8415928056

		45Q credit		4.4728834362		4.4728834362		4.4728834362		4.4728834362		4.4728834362		4.4728834362

		Annual Rev		0.0330762744		0.0369023027		0.0420688027		0.0507933385		0.0590959332		0.0675641564

		Fuel Costs		0.2793095962		0.2832388689		0.2835336614		0.2840967023		0.2841319113		0.2840695122

		Emissions costs				601749.747838272		1587822.36550845		14031059.9821831		15795296.3956392		17486936.6825788

		Annual Gen no 45q				5669446.03		5842380.21		5903073.52		5900392.25		5901411.99

		Annual CF no45q		0.225049521		0.7633129132		0.7860000614		0.7939537572		0.793603902		0.7937394421

		Annual Rev no 45q		0.035868757		0.0380535229		0.0434382332		0.0525745492		0.0613705997		0.0703323469

		Fuel Costs no 45q		4.6065981569		4.7436151816		4.748796536		4.7503672683		4.7506524755		4.7507369914

		Emissions costs no 45q				543411.856937574		1476868.50928569		13203947.4151662		14864356.0041427		16467988.1397527

		NGCC 

		Scenario		$0 carbon tax		$10 Carbon Tax		$25		$50		$75		$100

		Capacity		1097

		Outlay		970

		HR		6.72

		VOM		1.69

		FOM		26

		Annual Gen		5858863.66		6008072.42		5844572.81		5825369.02		5837931		5864775.05

		Annual CF		62.4497449591		64.0401641168		62.297418503		62.0927249212		62.2266233174		62.5127545833

		45Q credit		0

		Annual Rev		0.0320679634		0.0360564612		0.041659705		0.0507864826		0.0598189529		0.0688699261

		Fuel Costs		4.598		4.598		4.598		4.598		4.598		4.598

		Emissions costs		0		21714960		52859432.91		105498197.94		158669408		212554306.38

		NPV		-818110717.137121

		Wind

		Scenario		$0 carbon tax		$10 Carbon Tax		$25		$50		$75		$100

		Capacity		244.5		244.5		244.5		244.5		244.5		244.5

		Outlay		1278		1278		1278		1278		1278		1278

		HR

		VOM		0		0		0		0		0		0

		FOM		42		42		42		42		42		42

		Annual Gen		1022954.42		1022954.44		1022954.44		1022954.44		1022954.44		1022954.44

		Annual CF		0.4776098925		0.4776099019		0.4776099019		0.4776099019		0.4776099019		0.4776099019

		45Q credit		0

		Annual Rev		0.0282220258		0.0321107949		0.036278814		0.0441154957		0.0519027073		0.0596797783

		Fuel Costs		0

		NPV		-17100677.0304566

		Solar

		Scenario		$0 carbon tax		$10 Carbon Tax		$25		$50		$75		$100

		Capacity		382		382		382		382		382		382

		Outlay		667		667		667		667		667		667

		HR		0		0		0		0		0		0

		VOM		0		0		0		0		0		0

		FOM		19		19		19		19		19		19

		Annual Gen		786907.45		786907.45		786907.45		786907.45		786907.45		786907.45

		Annual CF		0.235156067		0.235156067		0.235156067		0.235156067		0.235156067		0.235156067

		45Q credit

		Annual Rev		0.0304762422		0.0348573101		0.0397620505		0.048528549		0.0571726952		0.0658002761

		Fuel Costs

		NPV





raw data 10

		FuelDescription		UnitDescription		Data Item		FuelUnits		UOM		2035

				Full CCS plant 2		UnitGeneration				(MWH)		6298761.84

				Full CCS plant 2		CapacityFactor				(%)		82.363887712

				Full CCS plant 2		HrsOnLine				(HOURS)		7367

				Full CCS plant 2		TotVarProdCostByUnit				($)		212666923

				Full CCS plant 2		UnitRevenueBySubp				($)		232770529.88

				Full CCS plant 2		UnitProfitBySubp				($)		-17435381.76

				Makeup Combined Cycle North:3		UnitGeneration				(MWH)		5990817.25

				Makeup Combined Cycle North:3		CapacityFactor				(%)		63.8562409146

				Makeup Combined Cycle North:3		HrsOnLine				(HOURS)		8088

				Makeup Combined Cycle North:3		TotVarProdCostByUnit				($)		213192063.25

				Makeup Combined Cycle North:3		UnitRevenueBySubp				($)		217594971.57

				Makeup Combined Cycle North:3		UnitProfitBySubp				($)		-15904829.61

		NG ERCOT - N				FuelConsumedCost				($)		2903746864

		NG ERCOT - N				FuelHeatContent				(BTU)		12

		NG ERCOT - N		Full CCS plant 2		FuelConsumpByUnit		MCF				44429073.5		4.5981216122

		NG ERCOT - N		Full CCS plant 2		ReceiptsFuelCost				($)		205895170

		NG ERCOT - N		Full CCS plant 2		InventoryFuelCost				($)		205895170

		NG ERCOT - N		Full CCS plant 2		FuelHeatConsumpByUnit				(MBTU)		44429073.5

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelConsumpByUnit		MCF				40285302.4

		NG ERCOT - N		Makeup Combined Cycle North:3		ReceiptsFuelCost				($)		185236719.62

		NG ERCOT - N		Makeup Combined Cycle North:3		InventoryFuelCost				($)		185236719.62

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelHeatConsumpByUnit				(MBTU)		40285302.4								21714960

		Data Item		Company		Purch		PurchDescription		RunId		UOM		Year		Sum

		PurchEnergyByComp		ERCOT-N		add 42		add wind north 3		ECCCS Plant 2 CT 10 no45		(MWH)		2035		1022954.38

		PurchEnergyByComp		ERCOT-N		add 56		add solar north 10		ECCCS Plant 2 CT 10 no45		(MWH)		2035		786907.45

		PurchEnergyCost		ERCOT-N		add 56		add solar north 10		ECCCS Plant 2 CT 10 no45		($)		2035		849860.1

		PurchMarketValue		ERCOT-N		add 42		add wind north 3		ECCCS Plant 2 CT 10 no45		($)		2035		33053912.21

		PurchMarketValue		ERCOT-N		add 56		add solar north 10		ECCCS Plant 2 CT 10 no45		($)		2035		27517085.34





raw data 25

		FuelDescription		UnitDescription		Data Item		FuelUnits		UOM		2035

				Full CCS plant 2		UnitGeneration				(MWH)		6642447.63

				Full CCS plant 2		CapacityFactor				(%)		86.857992829

				Full CCS plant 2		HrsOnLine				(HOURS)		7882

				Full CCS plant 2		TotVarProdCostByUnit				($)		224604952

				Full CCS plant 2		UnitRevenueBySubp				($)		278736046.12

				Full CCS plant 2		UnitProfitBySubp				($)		16592092.18

				Makeup Combined Cycle North:3		UnitGeneration				(MWH)		5831905.02

				Makeup Combined Cycle North:3		CapacityFactor				(%)		62.162392276

				Makeup Combined Cycle North:3		HrsOnLine				(HOURS)		8088

				Makeup Combined Cycle North:3		TotVarProdCostByUnit				($)		239444719.75

				Makeup Combined Cycle North:3		UnitRevenueBySubp				($)		243803242.79

				Makeup Combined Cycle North:3		UnitProfitBySubp				($)		-15949231.56

		NG ERCOT - N				FuelConsumedCost				($)		2889538592

		NG ERCOT - N				FuelHeatContent				(BTU)		12

		NG ERCOT - N		Full CCS plant 2		FuelConsumpByUnit		MCF				46859258.12		4.6190190943

		NG ERCOT - N		Full CCS plant 2		ReceiptsFuelCost				($)		216443808

		NG ERCOT - N		Full CCS plant 2		InventoryFuelCost				($)		216443808

		NG ERCOT - N		Full CCS plant 2		FuelHeatConsumpByUnit				(MBTU)		46859258.12

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelConsumpByUnit		MCF				39216933

		NG ERCOT - N		Makeup Combined Cycle North:3		ReceiptsFuelCost				($)		180510898.75

		NG ERCOT - N		Makeup Combined Cycle North:3		InventoryFuelCost				($)		180510898.75

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelHeatConsumpByUnit				(MBTU)		39216933

		Data Item		Company		Purch		PurchDescription		RunId		UOM		Year		Sum

		PurchEnergyByComp		ERCOT-N		add 42		add wind north 3		carbon tax 2 no45		(MWH)		2035		1022954.39

		PurchEnergyByComp		ERCOT-N		add 56		add solar north 10		carbon tax 2 no45		(MWH)		2035		786907.44

		PurchEnergyCost		ERCOT-N		add 56		add solar north 10		carbon tax 2 no45		($)		2035		849860.09

		PurchMarketValue		ERCOT-N		add 42		add wind north 3		carbon tax 2 no45		($)		2035		37579603.65

		PurchMarketValue		ERCOT-N		add 56		add solar north 10		carbon tax 2 no45		($)		2035		31672045.05





raw data 50

		FuelDescription		UnitDescription		Data Item		FuelUnits		UOM		2035

				Full CCS plant 2		UnitGeneration				(MWH)		6665478

				Full CCS plant 2		CapacityFactor				(%)		87.1591426195

				Full CCS plant 2		HrsOnLine				(HOURS)		7883

				Full CCS plant 2		TotVarProdCostByUnit				($)		227071894

				Full CCS plant 2		UnitRevenueBySubp				($)		340276186.88

				Full CCS plant 2		UnitProfitBySubp				($)		75665308.35

				Makeup Combined Cycle North:3		UnitGeneration				(MWH)		5818438.16

				Makeup Combined Cycle North:3		CapacityFactor				(%)		62.0188487459

				Makeup Combined Cycle North:3		HrsOnLine				(HOURS)		8088

				Makeup Combined Cycle North:3		TotVarProdCostByUnit				($)		291644831.75

				Makeup Combined Cycle North:3		UnitRevenueBySubp				($)		296408140.08

				Makeup Combined Cycle North:3		UnitProfitBySubp				($)		-15544408.42

		NG ERCOT - N				FuelConsumedCost				($)		2886068672

		NG ERCOT - N				FuelHeatContent				(BTU)		12

		NG ERCOT - N		Full CCS plant 2		FuelConsumpByUnit		MCF				47021622		4.6186285109

		NG ERCOT - N		Full CCS plant 2		ReceiptsFuelCost				($)		217175404

		NG ERCOT - N		Full CCS plant 2		InventoryFuelCost				($)		217175404

		NG ERCOT - N		Full CCS plant 2		FuelHeatConsumpByUnit				(MBTU)		47021622

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelConsumpByUnit		MCF				39126394.88

		NG ERCOT - N		Makeup Combined Cycle North:3		ReceiptsFuelCost				($)		180086521.38

		NG ERCOT - N		Makeup Combined Cycle North:3		InventoryFuelCost				($)		180086521.38

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelHeatConsumpByUnit				(MBTU)		39126394.88

		Data Item		Company		Purch		PurchDescription		RunId		UOM		Year		Sum

		PurchEnergyByComp		ERCOT-N		add 42		add wind north 3		carbon tax 3 no45		(MWH)		2035		1022954.4

		PurchEnergyByComp		ERCOT-N		add 56		add solar north 10		carbon tax 3 no45		(MWH)		2035		786907.45

		PurchEnergyCost		ERCOT-N		add 56		add solar north 10		carbon tax 3 no45		($)		2035		849860.08

		PurchMarketValue		ERCOT-N		add 42		add wind north 3		carbon tax 3 no45		($)		2035		45617270.78

		PurchMarketValue		ERCOT-N		add 56		add solar north 10		carbon tax 3 no45		($)		2035		38577757.2





raw data 75

		FuelDescription		UnitDescription		Data Item		FuelUnits		UOM		2035

				Full CCS plant 2		UnitGeneration				(MWH)		6671097.25

				Full CCS plant 2		CapacityFactor				(%)		87.2326210726

				Full CCS plant 2		HrsOnLine				(HOURS)		7898

				Full CCS plant 2		TotVarProdCostByUnit				($)		228959909

				Full CCS plant 2		UnitRevenueBySubp				($)		400663649.75

				Full CCS plant 2		UnitProfitBySubp				($)		134164746.87

				Makeup Combined Cycle North:3		UnitGeneration				(MWH)		5834417.04

				Makeup Combined Cycle North:3		CapacityFactor				(%)		62.1891679474

				Makeup Combined Cycle North:3		HrsOnLine				(HOURS)		8088

				Makeup Combined Cycle North:3		TotVarProdCostByUnit				($)		345330360.25

				Makeup Combined Cycle North:3		UnitRevenueBySubp				($)		349898141.39

				Makeup Combined Cycle North:3		UnitProfitBySubp				($)		-15739954.63

		NG ERCOT - N				FuelConsumedCost				($)		2889616992

		NG ERCOT - N				FuelHeatContent				(BTU)		12

		NG ERCOT - N		Full CCS plant 2		FuelConsumpByUnit		MCF				47061239		4.618393823

		NG ERCOT - N		Full CCS plant 2		ReceiptsFuelCost				($)		217347335.5

		NG ERCOT - N		Full CCS plant 2		InventoryFuelCost				($)		217347335.5

		NG ERCOT - N		Full CCS plant 2		FuelHeatConsumpByUnit				(MBTU)		47061239

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelConsumpByUnit		MCF				39233823.69

		NG ERCOT - N		Makeup Combined Cycle North:3		ReceiptsFuelCost				($)		180583527.38

		NG ERCOT - N		Makeup Combined Cycle North:3		InventoryFuelCost				($)		180583527.38

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelHeatConsumpByUnit				(MBTU)		39233823.69

		Data Item		Company		Purch		PurchDescription		RunId		UOM		Year		Sum

		PurchEnergyByComp		ERCOT-N		add 42		add wind north 3		carbon tax 4 no45		(MWH)		2035		1022954.42

		PurchEnergyByComp		ERCOT-N		add 56		add solar north 10		carbon tax 4 no45		(MWH)		2035		786907.45

		PurchEnergyCost		ERCOT-N		add 56		add solar north 10		carbon tax 4 no45		($)		2035		849860.08

		PurchMarketValue		ERCOT-N		add 42		add wind north 3		carbon tax 4 no45		($)		2035		53581215.44

		PurchMarketValue		ERCOT-N		add 56		add solar north 10		carbon tax 4 no45		($)		2035		45352529.85





raw data 100

		FuelDescription		UnitDescription		Data Item		FuelUnits		UOM		2035

				Full CCS plant 2		UnitGeneration				(MWH)		6675005.7

				Full CCS plant 2		CapacityFactor				(%)		87.2837287577

				Full CCS plant 2		HrsOnLine				(HOURS)		7898

				Full CCS plant 2		TotVarProdCostByUnit				($)		230794735

				Full CCS plant 2		UnitRevenueBySubp				($)		460980708.75

				Full CCS plant 2		UnitProfitBySubp				($)		192646996.34

				Makeup Combined Cycle North:3		UnitGeneration				(MWH)		5861409.39

				Makeup Combined Cycle North:3		CapacityFactor				(%)		62.4768799461

				Makeup Combined Cycle North:3		HrsOnLine				(HOURS)		8088

				Makeup Combined Cycle North:3		TotVarProdCostByUnit				($)		400217542.5

				Makeup Combined Cycle North:3		UnitRevenueBySubp				($)		404524452.01

				Makeup Combined Cycle North:3		UnitProfitBySubp				($)		-16000642.05

		NG ERCOT - N				FuelConsumedCost				($)		2886002152

		NG ERCOT - N				FuelHeatContent				(BTU)		12

		NG ERCOT - N		Full CCS plant 2		FuelConsumpByUnit		MCF				47088792

		NG ERCOT - N		Full CCS plant 2		ReceiptsFuelCost				($)		217465852.5

		NG ERCOT - N		Full CCS plant 2		InventoryFuelCost				($)		217465852.5

		NG ERCOT - N		Full CCS plant 2		FuelHeatConsumpByUnit				(MBTU)		47088792

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelConsumpByUnit		MCF				39415291.78

		NG ERCOT - N		Makeup Combined Cycle North:3		ReceiptsFuelCost				($)		181558357.38

		NG ERCOT - N		Makeup Combined Cycle North:3		InventoryFuelCost				($)		181558357.38

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelHeatConsumpByUnit				(MBTU)		39415291.78

		Data Item		Company		Purch		PurchDescription		RunId		UOM		Year		Sum

		PurchEnergyByComp		ERCOT-N		add 42		add wind north 3		carbon tax 5 no45		(MWH)		2035		1022954.42

		PurchEnergyByComp		ERCOT-N		add 56		add solar north 10		carbon tax 5 no45		(MWH)		2035		786907.45

		PurchEnergyCost		ERCOT-N		add 56		add solar north 10		carbon tax 5 no45		($)		2035		849860.08

		PurchMarketValue		ERCOT-N		add 42		add wind north 3		carbon tax 5 no45		($)		2035		61511291.9

		PurchMarketValue		ERCOT-N		add 56		add solar north 10		carbon tax 5 no45		($)		2035		52131056.57






NPV Tables

		NGCC W/ccs

		Attribute		Carbon Tax: $10/Tonne		Carbon Tax: $25/Tonne		Carbon Tax: $50/Tonne		Carbon Tax: $75/Tonne		Carbon Tax: $100/Tonne

		Internal Rate of Return (IRR)		Infeasible		Infeasible		Infeasible		Infeasible		Infeasible

		Net Present Value (NPV)		(620,449,747)		(620,449,747)		(1,245,801,244)		(710,660,483)		(3,219,127,874)

		After Tax Weighted Average Cost of Capital (ATWACC)		6.70%		6.70%		6.70%		6.70%		6.70%

		Financially Feasible?		No		No		No		No		No

		Profitable?		No		No		No		No		No

		NGCC retrofit

		Attribute		Carbon Tax: $10/Tonne		Carbon Tax: $25/Tonne		Carbon Tax: $50/Tonne		Carbon Tax: $75/Tonne		Carbon Tax: $100/Tonne

		Internal Rate of Return (IRR)		Infeasible		Infeasible		Infeasible		Infeasible		Infeasible

		Net Present Value (NPV)		(620,449,747)		(620,449,747)		(1,245,801,244)		(710,660,483)		(3,219,127,874)

		After Tax Weighted Average Cost of Capital (ATWACC)		6.70%		6.70%		6.70%		6.70%		6.70%

		Financially Feasible?		No		No		No		No		No

		Profitable?		No		No		No		No		No

		NGCC 

		Attribute		Carbon Tax: $10/Tonne		Carbon Tax: $25/Tonne		Carbon Tax: $50/Tonne		Carbon Tax: $75/Tonne		Carbon Tax: $100/Tonne

		Internal Rate of Return (IRR)		Infeasible		Infeasible		Infeasible		Infeasible		Infeasible

		Net Present Value (NPV)		(620,449,747)		(620,449,747)		(1,245,801,244)		(710,660,483)		(3,219,127,874)

		After Tax Weighted Average Cost of Capital (ATWACC)		6.70%		6.70%		6.70%		6.70%		6.70%

		Financially Feasible?		No		No		No		No		No

		Profitable?		No		No		No		No		No

		Wind 

		Attribute		Carbon Tax: $10/Tonne		Carbon Tax: $25/Tonne		Carbon Tax: $50/Tonne		Carbon Tax: $75/Tonne		Carbon Tax: $100/Tonne

		Internal Rate of Return (IRR)		Infeasible		Infeasible		Infeasible		Infeasible		Infeasible

		Net Present Value (NPV)		(620,449,747)		(620,449,747)		(1,245,801,244)		(710,660,483)		(3,219,127,874)

		After Tax Weighted Average Cost of Capital (ATWACC)		6.70%		6.70%		6.70%		6.70%		6.70%

		Financially Feasible?		No		No		No		No		No

		Profitable?		No		No		No		No		No

		Solar

		Attribute		Carbon Tax: $10/Tonne		Carbon Tax: $25/Tonne		Carbon Tax: $50/Tonne		Carbon Tax: $75/Tonne		Carbon Tax: $100/Tonne

		Internal Rate of Return (IRR)		40.30%		Infeasible		Infeasible		Infeasible		Infeasible

		Net Present Value (NPV)		126,532,105		(620,449,747)		(1,245,801,244)		(710,660,483)		(3,219,127,874)

		After Tax Weighted Average Cost of Capital (ATWACC)		6.50%		6.70%		6.70%		6.70%		6.70%

		Financially Feasible?		Yes		No		No		No		No

		Profitable?		Yes		No		No		No		No



		Attribute		NGCC Plant		Wind Plant		Solar Plant

		Internal Rate of Return (IRR)		Infeasable		7.78%		40.30%

		Net Present Value (NPV)		(818,110,717)		(17,100,677)		126,532,105

		After Tax Weighted Average Cost of Capital (ATWACC)		6.50%		6.50%		6.50%

		Financially Feasible?		No		Yes		Yes

		Profitable?		Yes		No		Yes





Sheet2

		Attribute		Plant 1		Plant 2		Plant 3		Plant 4		Plant 5		Plant 6

		Project capacity (MW)		873		873		992		992		992		992

		Outlay per unit capacity ($/KW)		$2,063		$2,063		$2,333		$1,892		$1,815		$1,815

		Heat Rate (BTU/KWh)		7,045		7,045		6,196		6,196		6,196		6,196

		Variable O&M Costs ($/KWh)		$0.0041		$0.0041		$0.0042		$0.0037		$0.0036		$0.0036

		Fixed O&M Costs ($/KW-year)		$54.07		$54.07		$63.69		$48.72		$47.56		$47.56

		Annual Energy Capacity Factor 		87.90%		87.90%		92.30%		87.80%		87.80%		87.80%

		45Q Tax Credit ($/MMBtu)		$4.44		$4.44		$6.42		$4.44		$4.44		$4.44

		Energy or Fuel Charge ($/KWh)		$0.032		$0.032		$0.032		$0.032		$0.032		$0.032

		Fuel Costs ($/MMBtu)		$0.21		$0.21		$0.74		$0.71		$6.77		$6.77



		Attribute		NGCC Plant		Wind Plant		Solar Plant

		Project capacity (MW)		1097		244.5		382

		Outlay per unit capacity ($/KW)		$970		$1,278		$667

		Heat Rate (BTU/KWh)		6,720		-		-

		Variable O&M Costs ($/KWh)		$0.0017		$0.0000		$0.0000

		Fixed O&M Costs ($/KW-year)		$26.00		$42.00		$19.00

		Annual Energy Capacity Factor 		62.50%		47.80%		23.50%

		Energy or Fuel Charge ($/KWh)		$0.032		$0.028		$0.030

		Fuel Costs ($/MMBtu)		$4.56		-		-





Accumulated Data

		NGCC w/ CCS				0.0958491983		0.2527854156		2.2367919645		2.5192148885		2.7905166031

		Scenario		$0 carbon tax		$10 Carbon Tax		$25		$50		$75		$100

		Capacity (MW)		873		873		873		873		873		873

		Outlay		2063		2063		2063		2063		2063		2063

		HR		7.045		7.045		7.045		7.045		7.045		7.045

		VOM		4.06		4.06		4.06		4.06		4.06		4.06

		FOM		54.07		54.07		54.07		54.07		54.07		54.07

		annual Gen		6729535.52		6726764.66		6726764.66		6728263.62		6723420.49		6727273

		Annual CF		88		88		88		88		88		88

		45Q credit		4.44		4.44		4.44		4.44		4.44		4.44

		Annual Rev		216093493.75		241977212.12		279045322.13		339908849.62		400202644.25		460465782.75

		Fuel Costs		0.217		0.217		0.217		0.217		0.217		0.217

		total production costs		16801147.94		17516068.65		18551406.26		20275939.99		21987196.05		23719172.62

		Emissions costs		nil		714920.709999997		1750258.32		3474792.05		5186048.11		6918024.68

		Annual Gen no 45q				6298761.84		6642447.63		6665478		6671097.25		6675005.7

		Annual CF no45q		27		82.4		86.9		87.1		87.2		87.3

		Annual Rev no 45q		0.0349		232770529.88		278736046.12		340276186.88		400663649.75		460980708.75

		Fuel Costs no 45q		4.57		4.63		4.62		4.62		4.62		4.62

		total production costs no 45q		16801147.94		212666923		224604952		227071894		228959909		230794735

		Emissions costs no 45q		nil		644755		1700428		15049726		16937741		18772567

		CCS retrofit data

		Scenario		$0 carbon tax		$10 Carbon Tax		$25		$50		$75		$100

		Capacity		867		867		867		867		867		867

		Outlay		987		987		987		987		987		987

		HR		7.091		7.091		7.091		7.091		7.091		7.091

		VOM		4.06		4.06		4.06		4.06		4.06		4.06

		FOM		54.07		54.07		54.07		54.07		54.07		54.07

		annual Gen				6278088.48		6281305.28		6272849.78		6269928.17		6266558.91

		Annual CF		0.8349854058		0.8430795997		0.8435121492		0.8424209807		0.8420337059		0.8415928056

		45Q credit		4.4728834362		4.4728834362		4.4728834362		4.4728834362		4.4728834362		4.4728834362

		Annual Rev		0.0330762744		0.0369023027		0.0420688027		0.0507933385		0.0590959332		0.0675641564

		Fuel Costs		0.2793095962		0.2832388689		0.2835336614		0.2840967023		0.2841319113		0.2840695122

		Emissions costs				601749.747838272		1587822.36550845		14031059.9821831		15795296.3956392		17486936.6825788

		Annual Gen no 45q				5669446.03		5842380.21		5903073.52		5900392.25		5901411.99

		Annual CF no45q		0.225049521		0.7633129132		0.7860000614		0.7939537572		0.793603902		0.7937394421

		Annual Rev no 45q		0.035868757		0.0380535229		0.0434382332		0.0525745492		0.0613705997		0.0703323469

		Fuel Costs no 45q		4.6065981569		4.7436151816		4.748796536		4.7503672683		4.7506524755		4.7507369914

		Emissions costs no 45q				543411.856937574		1476868.50928569		13203947.4151662		14864356.0041427		16467988.1397527

		NGCC 

		Scenario		$0 carbon tax		$10 Carbon Tax		$25		$50		$75		$100

		Capacity		1097

		Outlay		970

		HR		6.72

		VOM		1.69

		FOM		26

		Annual Gen		5858863.66		6008072.42		5844572.81		5825369.02		5837931		5864775.05

		Annual CF		62.4497449591		64.0401641168		62.297418503		62.0927249212		62.2266233174		62.5127545833

		45Q credit		0

		Annual Rev		0.0320679634		0.0360564612		0.041659705		0.0507864826		0.0598189529		0.0688699261

		Fuel Costs		4.598		4.598		4.598		4.598		4.598		4.598

		Emissions costs		0		21714960		52859432.91		105498197.94		158669408		212554306.38

		NPV		-818110717.137121

		Wind

		Scenario		$0 carbon tax		$10 Carbon Tax		$25		$50		$75		$100

		Capacity		244.5		244.5		244.5		244.5		244.5		244.5

		Outlay		1278		1278		1278		1278		1278		1278

		HR

		VOM		0		0		0		0		0		0

		FOM		42		42		42		42		42		42

		Annual Gen		1022954.42		1022954.44		1022954.44		1022954.44		1022954.44		1022954.44

		Annual CF		0.4776098925		0.4776099019		0.4776099019		0.4776099019		0.4776099019		0.4776099019

		45Q credit		0

		Annual Rev		0.0282220258		0.0321107949		0.036278814		0.0441154957		0.0519027073		0.0596797783

		Fuel Costs		0

		NPV		-17100677.0304566

		Solar

		Scenario		$0 carbon tax		$10 Carbon Tax		$25		$50		$75		$100

		Capacity		382		382		382		382		382		382

		Outlay		667		667		667		667		667		667

		HR		0		0		0		0		0		0

		VOM		0		0		0		0		0		0

		FOM		19		19		19		19		19		19

		Annual Gen		786907.45		786907.45		786907.45		786907.45		786907.45		786907.45

		Annual CF		0.235156067		0.235156067		0.235156067		0.235156067		0.235156067		0.235156067

		45Q credit

		Annual Rev		0.0304762422		0.0348573101		0.0397620505		0.048528549		0.0571726952		0.0658002761

		Fuel Costs

		NPV





raw data 10

		FuelDescription		UnitDescription		Data Item		FuelUnits		UOM		2035

				Full CCS plant 2		UnitGeneration				(MWH)		6298761.84

				Full CCS plant 2		CapacityFactor				(%)		82.363887712

				Full CCS plant 2		HrsOnLine				(HOURS)		7367

				Full CCS plant 2		TotVarProdCostByUnit				($)		212666923

				Full CCS plant 2		UnitRevenueBySubp				($)		232770529.88

				Full CCS plant 2		UnitProfitBySubp				($)		-17435381.76

				Makeup Combined Cycle North:3		UnitGeneration				(MWH)		5990817.25

				Makeup Combined Cycle North:3		CapacityFactor				(%)		63.8562409146

				Makeup Combined Cycle North:3		HrsOnLine				(HOURS)		8088

				Makeup Combined Cycle North:3		TotVarProdCostByUnit				($)		213192063.25

				Makeup Combined Cycle North:3		UnitRevenueBySubp				($)		217594971.57

				Makeup Combined Cycle North:3		UnitProfitBySubp				($)		-15904829.61

		NG ERCOT - N				FuelConsumedCost				($)		2903746864

		NG ERCOT - N				FuelHeatContent				(BTU)		12

		NG ERCOT - N		Full CCS plant 2		FuelConsumpByUnit		MCF				44429073.5		4.5981216122

		NG ERCOT - N		Full CCS plant 2		ReceiptsFuelCost				($)		205895170

		NG ERCOT - N		Full CCS plant 2		InventoryFuelCost				($)		205895170

		NG ERCOT - N		Full CCS plant 2		FuelHeatConsumpByUnit				(MBTU)		44429073.5

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelConsumpByUnit		MCF				40285302.4

		NG ERCOT - N		Makeup Combined Cycle North:3		ReceiptsFuelCost				($)		185236719.62

		NG ERCOT - N		Makeup Combined Cycle North:3		InventoryFuelCost				($)		185236719.62

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelHeatConsumpByUnit				(MBTU)		40285302.4								21714960

		Data Item		Company		Purch		PurchDescription		RunId		UOM		Year		Sum

		PurchEnergyByComp		ERCOT-N		add 42		add wind north 3		ECCCS Plant 2 CT 10 no45		(MWH)		2035		1022954.38

		PurchEnergyByComp		ERCOT-N		add 56		add solar north 10		ECCCS Plant 2 CT 10 no45		(MWH)		2035		786907.45

		PurchEnergyCost		ERCOT-N		add 56		add solar north 10		ECCCS Plant 2 CT 10 no45		($)		2035		849860.1

		PurchMarketValue		ERCOT-N		add 42		add wind north 3		ECCCS Plant 2 CT 10 no45		($)		2035		33053912.21

		PurchMarketValue		ERCOT-N		add 56		add solar north 10		ECCCS Plant 2 CT 10 no45		($)		2035		27517085.34





raw data 25

		FuelDescription		UnitDescription		Data Item		FuelUnits		UOM		2035

				Full CCS plant 2		UnitGeneration				(MWH)		6642447.63

				Full CCS plant 2		CapacityFactor				(%)		86.857992829

				Full CCS plant 2		HrsOnLine				(HOURS)		7882

				Full CCS plant 2		TotVarProdCostByUnit				($)		224604952

				Full CCS plant 2		UnitRevenueBySubp				($)		278736046.12

				Full CCS plant 2		UnitProfitBySubp				($)		16592092.18

				Makeup Combined Cycle North:3		UnitGeneration				(MWH)		5831905.02

				Makeup Combined Cycle North:3		CapacityFactor				(%)		62.162392276

				Makeup Combined Cycle North:3		HrsOnLine				(HOURS)		8088

				Makeup Combined Cycle North:3		TotVarProdCostByUnit				($)		239444719.75

				Makeup Combined Cycle North:3		UnitRevenueBySubp				($)		243803242.79

				Makeup Combined Cycle North:3		UnitProfitBySubp				($)		-15949231.56

		NG ERCOT - N				FuelConsumedCost				($)		2889538592

		NG ERCOT - N				FuelHeatContent				(BTU)		12

		NG ERCOT - N		Full CCS plant 2		FuelConsumpByUnit		MCF				46859258.12		4.6190190943

		NG ERCOT - N		Full CCS plant 2		ReceiptsFuelCost				($)		216443808

		NG ERCOT - N		Full CCS plant 2		InventoryFuelCost				($)		216443808

		NG ERCOT - N		Full CCS plant 2		FuelHeatConsumpByUnit				(MBTU)		46859258.12

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelConsumpByUnit		MCF				39216933

		NG ERCOT - N		Makeup Combined Cycle North:3		ReceiptsFuelCost				($)		180510898.75

		NG ERCOT - N		Makeup Combined Cycle North:3		InventoryFuelCost				($)		180510898.75

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelHeatConsumpByUnit				(MBTU)		39216933

		Data Item		Company		Purch		PurchDescription		RunId		UOM		Year		Sum

		PurchEnergyByComp		ERCOT-N		add 42		add wind north 3		carbon tax 2 no45		(MWH)		2035		1022954.39

		PurchEnergyByComp		ERCOT-N		add 56		add solar north 10		carbon tax 2 no45		(MWH)		2035		786907.44

		PurchEnergyCost		ERCOT-N		add 56		add solar north 10		carbon tax 2 no45		($)		2035		849860.09

		PurchMarketValue		ERCOT-N		add 42		add wind north 3		carbon tax 2 no45		($)		2035		37579603.65

		PurchMarketValue		ERCOT-N		add 56		add solar north 10		carbon tax 2 no45		($)		2035		31672045.05





raw data 50

		FuelDescription		UnitDescription		Data Item		FuelUnits		UOM		2035

				Full CCS plant 2		UnitGeneration				(MWH)		6665478

				Full CCS plant 2		CapacityFactor				(%)		87.1591426195

				Full CCS plant 2		HrsOnLine				(HOURS)		7883

				Full CCS plant 2		TotVarProdCostByUnit				($)		227071894

				Full CCS plant 2		UnitRevenueBySubp				($)		340276186.88

				Full CCS plant 2		UnitProfitBySubp				($)		75665308.35

				Makeup Combined Cycle North:3		UnitGeneration				(MWH)		5818438.16

				Makeup Combined Cycle North:3		CapacityFactor				(%)		62.0188487459

				Makeup Combined Cycle North:3		HrsOnLine				(HOURS)		8088

				Makeup Combined Cycle North:3		TotVarProdCostByUnit				($)		291644831.75

				Makeup Combined Cycle North:3		UnitRevenueBySubp				($)		296408140.08

				Makeup Combined Cycle North:3		UnitProfitBySubp				($)		-15544408.42

		NG ERCOT - N				FuelConsumedCost				($)		2886068672

		NG ERCOT - N				FuelHeatContent				(BTU)		12

		NG ERCOT - N		Full CCS plant 2		FuelConsumpByUnit		MCF				47021622		4.6186285109

		NG ERCOT - N		Full CCS plant 2		ReceiptsFuelCost				($)		217175404

		NG ERCOT - N		Full CCS plant 2		InventoryFuelCost				($)		217175404

		NG ERCOT - N		Full CCS plant 2		FuelHeatConsumpByUnit				(MBTU)		47021622

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelConsumpByUnit		MCF				39126394.88

		NG ERCOT - N		Makeup Combined Cycle North:3		ReceiptsFuelCost				($)		180086521.38

		NG ERCOT - N		Makeup Combined Cycle North:3		InventoryFuelCost				($)		180086521.38

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelHeatConsumpByUnit				(MBTU)		39126394.88

		Data Item		Company		Purch		PurchDescription		RunId		UOM		Year		Sum

		PurchEnergyByComp		ERCOT-N		add 42		add wind north 3		carbon tax 3 no45		(MWH)		2035		1022954.4

		PurchEnergyByComp		ERCOT-N		add 56		add solar north 10		carbon tax 3 no45		(MWH)		2035		786907.45

		PurchEnergyCost		ERCOT-N		add 56		add solar north 10		carbon tax 3 no45		($)		2035		849860.08

		PurchMarketValue		ERCOT-N		add 42		add wind north 3		carbon tax 3 no45		($)		2035		45617270.78

		PurchMarketValue		ERCOT-N		add 56		add solar north 10		carbon tax 3 no45		($)		2035		38577757.2





raw data 75

		FuelDescription		UnitDescription		Data Item		FuelUnits		UOM		2035

				Full CCS plant 2		UnitGeneration				(MWH)		6671097.25

				Full CCS plant 2		CapacityFactor				(%)		87.2326210726

				Full CCS plant 2		HrsOnLine				(HOURS)		7898

				Full CCS plant 2		TotVarProdCostByUnit				($)		228959909

				Full CCS plant 2		UnitRevenueBySubp				($)		400663649.75

				Full CCS plant 2		UnitProfitBySubp				($)		134164746.87

				Makeup Combined Cycle North:3		UnitGeneration				(MWH)		5834417.04

				Makeup Combined Cycle North:3		CapacityFactor				(%)		62.1891679474

				Makeup Combined Cycle North:3		HrsOnLine				(HOURS)		8088

				Makeup Combined Cycle North:3		TotVarProdCostByUnit				($)		345330360.25

				Makeup Combined Cycle North:3		UnitRevenueBySubp				($)		349898141.39

				Makeup Combined Cycle North:3		UnitProfitBySubp				($)		-15739954.63

		NG ERCOT - N				FuelConsumedCost				($)		2889616992

		NG ERCOT - N				FuelHeatContent				(BTU)		12

		NG ERCOT - N		Full CCS plant 2		FuelConsumpByUnit		MCF				47061239		4.618393823

		NG ERCOT - N		Full CCS plant 2		ReceiptsFuelCost				($)		217347335.5

		NG ERCOT - N		Full CCS plant 2		InventoryFuelCost				($)		217347335.5

		NG ERCOT - N		Full CCS plant 2		FuelHeatConsumpByUnit				(MBTU)		47061239

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelConsumpByUnit		MCF				39233823.69

		NG ERCOT - N		Makeup Combined Cycle North:3		ReceiptsFuelCost				($)		180583527.38

		NG ERCOT - N		Makeup Combined Cycle North:3		InventoryFuelCost				($)		180583527.38

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelHeatConsumpByUnit				(MBTU)		39233823.69

		Data Item		Company		Purch		PurchDescription		RunId		UOM		Year		Sum

		PurchEnergyByComp		ERCOT-N		add 42		add wind north 3		carbon tax 4 no45		(MWH)		2035		1022954.42

		PurchEnergyByComp		ERCOT-N		add 56		add solar north 10		carbon tax 4 no45		(MWH)		2035		786907.45

		PurchEnergyCost		ERCOT-N		add 56		add solar north 10		carbon tax 4 no45		($)		2035		849860.08

		PurchMarketValue		ERCOT-N		add 42		add wind north 3		carbon tax 4 no45		($)		2035		53581215.44

		PurchMarketValue		ERCOT-N		add 56		add solar north 10		carbon tax 4 no45		($)		2035		45352529.85





raw data 100

		FuelDescription		UnitDescription		Data Item		FuelUnits		UOM		2035

				Full CCS plant 2		UnitGeneration				(MWH)		6675005.7

				Full CCS plant 2		CapacityFactor				(%)		87.2837287577

				Full CCS plant 2		HrsOnLine				(HOURS)		7898

				Full CCS plant 2		TotVarProdCostByUnit				($)		230794735

				Full CCS plant 2		UnitRevenueBySubp				($)		460980708.75

				Full CCS plant 2		UnitProfitBySubp				($)		192646996.34

				Makeup Combined Cycle North:3		UnitGeneration				(MWH)		5861409.39

				Makeup Combined Cycle North:3		CapacityFactor				(%)		62.4768799461

				Makeup Combined Cycle North:3		HrsOnLine				(HOURS)		8088

				Makeup Combined Cycle North:3		TotVarProdCostByUnit				($)		400217542.5

				Makeup Combined Cycle North:3		UnitRevenueBySubp				($)		404524452.01

				Makeup Combined Cycle North:3		UnitProfitBySubp				($)		-16000642.05

		NG ERCOT - N				FuelConsumedCost				($)		2886002152

		NG ERCOT - N				FuelHeatContent				(BTU)		12

		NG ERCOT - N		Full CCS plant 2		FuelConsumpByUnit		MCF				47088792

		NG ERCOT - N		Full CCS plant 2		ReceiptsFuelCost				($)		217465852.5

		NG ERCOT - N		Full CCS plant 2		InventoryFuelCost				($)		217465852.5

		NG ERCOT - N		Full CCS plant 2		FuelHeatConsumpByUnit				(MBTU)		47088792

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelConsumpByUnit		MCF				39415291.78

		NG ERCOT - N		Makeup Combined Cycle North:3		ReceiptsFuelCost				($)		181558357.38

		NG ERCOT - N		Makeup Combined Cycle North:3		InventoryFuelCost				($)		181558357.38

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelHeatConsumpByUnit				(MBTU)		39415291.78

		Data Item		Company		Purch		PurchDescription		RunId		UOM		Year		Sum

		PurchEnergyByComp		ERCOT-N		add 42		add wind north 3		carbon tax 5 no45		(MWH)		2035		1022954.42

		PurchEnergyByComp		ERCOT-N		add 56		add solar north 10		carbon tax 5 no45		(MWH)		2035		786907.45

		PurchEnergyCost		ERCOT-N		add 56		add solar north 10		carbon tax 5 no45		($)		2035		849860.08

		PurchMarketValue		ERCOT-N		add 42		add wind north 3		carbon tax 5 no45		($)		2035		61511291.9

		PurchMarketValue		ERCOT-N		add 56		add solar north 10		carbon tax 5 no45		($)		2035		52131056.57






Unit Cashflow analysis

N: NATIONAL
== |[ENERGY

CCS Unit Dispatch Results Input
____ Attibute | Plant1 | Plant2 | Plant3 | Plant4 | Plant5

Project capacity
(MW) 873 873 992 992 992

Outlay per unit
STty AT $2,063 $2,063 $2,333 $1,892 $1,815
Heat Rate (BTU/KWh) 7,045 7,045 6,196 6,196 6,196

Variable O&M Costs
($/KWh) $0.0041 $0.0041  $0.0042 $0.0037 $0.0036
Fixed O&M Costs
($/KW-year)

Annual Energy

Capacity Factor

$54.07 $54.07 $63.69 $48.72 $47.56

87.90% 87.90%  92.30%  87.80% 87.96%

45Q Tax Credit
($/MMBtu) $4.44 9444 $642  $4.44 $4.44
Energy or Fuel Charge
0.032 0.032 0.032 0.032 0.032
($/KWh) $ $ $ $ $

Fuel Costs ($/MMBtU) $0.21 $0.21 $0.74 $0.71 $0.85

.S. DEPARTMENT OF

TL TECHNOLOGY
LABORATORY

Unit Fuel costs include makeup
energy purchased from the grid
to support capture for plants 4

and 5




Sheet1

		Category		Attribute		Value		Source				Category		Attribute		Value		Source

		Market		Monthly operational capacity		100%		Default				Financial		Federal Tax		21%		Default

				Months capacity provided		12		Default						State Tax		0% (Texas)		Default

		Financial		Return on Equity		10%		Default						MACRS		20 years		Default

				Debt financing		55%		Default						ITCs/PTCs		Unused		-

				Federal Tax		21%		Default						Construction period		2 years		Assumption

				State Tax		0% (Texas)		Default				Financial		Life of Technology = Study period		30 years		BBR4: B31B, NGCC w/capture

				MACRS		20 years		Default						Escalation rate		2%		Default

				ITCs/PTCs		Unused		-

				Construction period		2 years		Assumption

		Financial		Life of Technology = Study period		30 years		BBR4: B31B, NGCC w/capture

				Escalation rate		2%		Default



		Technical











		Other





Sheet2

		Attribute		Plant 1		Plant 2		Plant 3		Plant 4		Plant 5

		Project capacity (MW)		873		873		992		992		992

		Outlay per unit capacity ($/KW)		$2,063		$2,063		$2,333		$1,892		$1,815

		Heat Rate (BTU/KWh)		7,045		7,045		6,196		6,196		6,196

		Variable O&M Costs ($/KWh)		$0.0041		$0.0041		$0.0042		$0.0037		$0.0036

		Fixed O&M Costs ($/KW-year)		$54.07		$54.07		$63.69		$48.72		$47.56

		Annual Energy Capacity Factor 		87.90%		87.90%		92.30%		87.80%		87.96%

		45Q Tax Credit ($/MMBtu)		$4.44		$4.44		$6.42		$4.44		$4.44

		Energy or Fuel Charge ($/KWh)		$0.032		$0.032		$0.032		$0.032		$0.032

		Fuel Costs ($/MMBtu)		$0.21		$0.21		$0.74		$0.71		$0.85



		Attribute		Plant 1		Plant 2		Plant 3		Plant 4		Plant 5

		Internal Rate of Return (IRR)		Infeasible		Infeasible		Infeasible		Infeasible		Infeasible

		Net Present Value (NPV)		($620,449,747)		($620,449,747)		($1,245,801,244)		($710,660,483)		($3,219,127,874)

		After Tax Weighted Average Cost of Capital (ATWACC)		6.70%		6.70%		6.70%		6.70%		6.70%

		Financially Feasible?		No		No		No		No		No

		Profitable?		No		No		No		No		No








Unit Cashflow analysis N=|NATIONAL

ENERGY

TL TECHNOLOGY

Resulis LABORATORY

Plant 1: Plant 2:
. . Plant 3: Plant 4: Plant 5:
Direct Direct : :
: : Biomass Solar PV Grid Purchase
Integration Integration

Internal Rate of Return

(IRR) Infeasible Infeasible Infeasible Infeasible Infeasible
Net Pr(e;f,gg VAU 16400,449.747) ($620,449.747) ($1,245.801,244) ($710,660.,483)  ($704,384,187)
After Tax Weighted
Average Cost of 6.70% 6.70% 6.70% 6.70% 6.70%
Capital (ATWACC)
Financially Feasible? No No No No No
Profitable? No No No No No
Takeaways:

« Projects are financially infeasible even with 45Q credits under current assumptions.
« Additional revenue sources are needed to make the project profitable at ROE=10%.

.S. DEPARTMENT OF




Sheet1

		Category		Attribute		Value		Source				Category		Attribute		Value		Source

		Market		Monthly operational capacity		100%		Default				Financial		Federal Tax		21%		Default

				Months capacity provided		12		Default						State Tax		0% (Texas)		Default

		Financial		Return on Equity		10%		Default						MACRS		20 years		Default

				Debt financing		55%		Default						ITCs/PTCs		Unused		-

				Federal Tax		21%		Default						Construction period		2 years		Assumption

				State Tax		0% (Texas)		Default				Financial		Life of Technology = Study period		30 years		BBR4: B31B, NGCC w/capture

				MACRS		20 years		Default						Escalation rate		2%		Default

				ITCs/PTCs		Unused		-

				Construction period		2 years		Assumption

		Financial		Life of Technology = Study period		30 years		BBR4: B31B, NGCC w/capture

				Escalation rate		2%		Default



		Technical











		Other





Sheet2

		Attribute		Plant 1		Plant 2		Plant 3		Plant 4		Plant 5

		Project capacity (MW)		873		873		992		992		992

		Outlay per unit capacity ($/KW)		$2,063		$2,063		$2,333		$1,892		$1,815

		Heat Rate (BTU/KWh)		7,045		7,045		6,196		6,196		6,196

		Variable O&M Costs ($/KWh)		$0.0041		$0.0041		$0.0042		$0.0037		$0.0036

		Fixed O&M Costs ($/KW-year)		$54.07		$54.07		$63.69		$48.72		$47.56

		Annual Energy Capacity Factor 		87.90%		87.90%		92.30%		87.80%		87.80%

		45Q Tax Credit ($/MMBtu)		$4.44		$4.44		$6.42		$4.44		$4.44

		Energy or Fuel Charge ($/KWh)		$0.032		$0.032		$0.032		$0.032		$0.032

		Fuel Costs ($/MMBtu)		$0.21		$0.21		$0.74		$0.71		$6.77



		Attribute		Plant 1: 
Direct Integration		Plant 2:
Direct Integration		Plant 3: 
Biomass		Plant 4: 
Solar PV		Plant 5:
Grid Purchase

		Internal Rate of Return (IRR)		Infeasible		Infeasible		Infeasible		Infeasible		Infeasible

		Net Present Value (NPV)		($620,449,747)		($620,449,747)		($1,245,801,244)		($710,660,483)		($704,384,187)

		After Tax Weighted Average Cost of Capital (ATWACC)		6.70%		6.70%		6.70%		6.70%		6.70%

		Financially Feasible?		No		No		No		No		No

		Profitable?		No		No		No		No		No








Greenfield Plant W/CCS

N: NATIONAL

ENERGY
TL TECHNOLOGY
No 45Q sunset ibule |_Plani 1 ] HARORATON
. Project
 Plant 2: Direct copacity 873
: ; (MW) Brownfield
. uni
i ASSUI’T]pTIOﬂS capacity EES Intfernal Rate of 6.93%
. . ($/KW) Return (IRR) '
* Plant is able fo claim Heat Rate . Net Present Value
45Q credit for full 30 (BTU/KWH) NEY ($276,054,814)
eqrs Variable ( )
y O&M Costs  $0.0041
. ($/KWh) After Tax
* Project does not Fixod OZM Weighted P
satisty 10% IRR C°Sy*;fj;{KW' pos07 Average Cost of S
requirement in Base g Capital (ATWACC)
scenario Copacity 7% Financially
Factor Feasible? Yes
45Q Tax :
Credit $4.44 Profitable<¢ No
($/MMBtU)
Energy or
Fuel Charge  $0.032

.S. DEPARTMENT OF

($/KWh)




NPV Tables

		NGCC W/ccs

		Attribute		Carbon Tax: $10/Tonne		Carbon Tax: $25/Tonne		Carbon Tax: $50/Tonne		Carbon Tax: $75/Tonne		Carbon Tax: $100/Tonne

		Internal Rate of Return (IRR)		Infeasible		Infeasible		Infeasible		Infeasible		Infeasible

		Net Present Value (NPV)		(620,449,747)		(620,449,747)		(1,245,801,244)		(710,660,483)		(3,219,127,874)

		After Tax Weighted Average Cost of Capital (ATWACC)		6.70%		6.70%		6.70%		6.70%		6.70%

		Financially Feasible?		No		No		No		No		No

		Profitable?		No		No		No		No		No

		NGCC retrofit

		Attribute		Carbon Tax: $10/Tonne		Carbon Tax: $25/Tonne		Carbon Tax: $50/Tonne		Carbon Tax: $75/Tonne		Carbon Tax: $100/Tonne

		Internal Rate of Return (IRR)		Infeasible		Infeasible		Infeasible		Infeasible		Infeasible

		Net Present Value (NPV)		(620,449,747)		(620,449,747)		(1,245,801,244)		(710,660,483)		(3,219,127,874)

		After Tax Weighted Average Cost of Capital (ATWACC)		6.70%		6.70%		6.70%		6.70%		6.70%

		Financially Feasible?		No		No		No		No		No

		Profitable?		No		No		No		No		No

		NGCC 

		Attribute		Carbon Tax: $10/Tonne		Carbon Tax: $25/Tonne		Carbon Tax: $50/Tonne		Carbon Tax: $75/Tonne		Carbon Tax: $100/Tonne

		Internal Rate of Return (IRR)		Infeasible		Infeasible		Infeasible		Infeasible		Infeasible

		Net Present Value (NPV)		(620,449,747)		(620,449,747)		(1,245,801,244)		(710,660,483)		(3,219,127,874)

		After Tax Weighted Average Cost of Capital (ATWACC)		6.70%		6.70%		6.70%		6.70%		6.70%

		Financially Feasible?		No		No		No		No		No

		Profitable?		No		No		No		No		No

		Wind 

		Attribute		Carbon Tax: $10/Tonne		Carbon Tax: $25/Tonne		Carbon Tax: $50/Tonne		Carbon Tax: $75/Tonne		Carbon Tax: $100/Tonne

		Internal Rate of Return (IRR)		Infeasible		Infeasible		Infeasible		Infeasible		Infeasible

		Net Present Value (NPV)		(620,449,747)		(620,449,747)		(1,245,801,244)		(710,660,483)		(3,219,127,874)

		After Tax Weighted Average Cost of Capital (ATWACC)		6.70%		6.70%		6.70%		6.70%		6.70%

		Financially Feasible?		No		No		No		No		No

		Profitable?		No		No		No		No		No

		Solar

		Attribute		Carbon Tax: $10/Tonne		Carbon Tax: $25/Tonne		Carbon Tax: $50/Tonne		Carbon Tax: $75/Tonne		Carbon Tax: $100/Tonne

		Internal Rate of Return (IRR)		40.30%		Infeasible		Infeasible		Infeasible		Infeasible

		Net Present Value (NPV)		126,532,105		(620,449,747)		(1,245,801,244)		(710,660,483)		(3,219,127,874)

		After Tax Weighted Average Cost of Capital (ATWACC)		6.50%		6.70%		6.70%		6.70%		6.70%

		Financially Feasible?		Yes		No		No		No		No

		Profitable?		Yes		No		No		No		No



		Attribute		NGCC Plant		Wind Plant		Solar Plant

		Internal Rate of Return (IRR)		Infeasable		7.78%		40.30%

		Net Present Value (NPV)		(818,110,717)		(17,100,677)		126,532,105

		After Tax Weighted Average Cost of Capital (ATWACC)		6.50%		6.50%		6.50%

		Financially Feasible?		No		Yes		Yes

		Profitable?		Yes		No		Yes



		Attribute		Brownfield Plant Plant

		Internal Rate of Return (IRR)		Infeasable

		Net Present Value (NPV)		(818,110,717)

		After Tax Weighted Average Cost of Capital (ATWACC)		6.50%

		Financially Feasible?		No

		Profitable?		Yes





Sheet2

		Attribute		Plant 1		Plant 2		Plant 3		Plant 4		Plant 5		Plant 6

		Project capacity (MW)		873		873		992		992		992		992

		Outlay per unit capacity ($/KW)		$2,063		$2,063		$2,333		$1,892		$1,815		$1,815

		Heat Rate (BTU/KWh)		7,045		7,045		6,196		6,196		6,196		6,196

		Variable O&M Costs ($/KWh)		$0.0041		$0.0041		$0.0042		$0.0037		$0.0036		$0.0036

		Fixed O&M Costs ($/KW-year)		$54.07		$54.07		$63.69		$48.72		$47.56		$47.56

		Annual Energy Capacity Factor 		87.90%		87.90%		92.30%		87.80%		87.80%		87.80%

		45Q Tax Credit ($/MMBtu)		$4.44		$4.44		$6.42		$4.44		$4.44		$4.44

		Energy or Fuel Charge ($/KWh)		$0.032		$0.032		$0.032		$0.032		$0.032		$0.032

		Fuel Costs ($/MMBtu)		$0.21		$0.21		$0.74		$0.71		$6.77		$6.77



		Attribute		Plant 1		Plant 2		Plant 3

		Project capacity (MW)		1097		244.5		382

		Outlay per unit capacity ($/KW)		$970		$1,278		$667

		Heat Rate (BTU/KWh)		6,720		-		-

		Variable O&M Costs ($/KWh)		$0.0017		$0.0000		$0.0000

		Fixed O&M Costs ($/KW-year)		$54.07		$42.00		$19.00

		Annual Energy Capacity Factor 		62.50%		47.80%		23.50%

		Energy or Fuel Charge ($/KWh)		$0.032		$0.032		$0.032

		Fuel Costs ($/MMBtu)		$4.56		-		-



		Attribute		Brownfield Plant

		Project capacity (MW)		873

		Outlay per unit capacity ($/KW)		$2,063

		Heat Rate (BTU/KWh)		7,091

		Variable O&M Costs ($/KWh)		$0.0041

		Fixed O&M Costs ($/KW-year)		$54.07

		Annual Energy Capacity Factor 		88.00%

		Energy or Fuel Charge ($/KWh)		$0.032

		Fuel Costs ($/MMBtu)		$0.21





Accumulated Data

		NGCC w/ CCS				0.0958491983		0.2527854156		2.2367919645		2.5192148885		2.7905166031

		Scenario		$0 carbon tax		$10 Carbon Tax		$25		$50		$75		$100

		Capacity (MW)		873		873		873		873		873		873

		Outlay		2063		2063		2063		2063		2063		2063

		HR		7.045		7.045		7.045		7.045		7.045		7.045

		VOM		4.06		4.06		4.06		4.06		4.06		4.06

		FOM		54.07		54.07		54.07		54.07		54.07		54.07

		annual Gen		6729535.52		6726764.66		6726764.66		6728263.62		6723420.49		6727273

		Annual CF		88		88		88		88		88		88

		45Q credit		4.44		4.44		4.44		4.44		4.44		4.44

		Annual Rev		216093493.75		241977212.12		279045322.13		339908849.62		400202644.25		460465782.75

		Fuel Costs		0.217		0.217		0.217		0.217		0.217		0.217

		total production costs		16801147.94		17516068.65		18551406.26		20275939.99		21987196.05		23719172.62

		Emissions costs		nil		714920.709999997		1750258.32		3474792.05		5186048.11		6918024.68

		Annual Gen no 45q				6298761.84		6642447.63		6665478		6671097.25		6675005.7

		Annual CF no45q		27		82.4		86.9		87.1		87.2		87.3

		Annual Rev no 45q		0.0349		232770529.88		278736046.12		340276186.88		400663649.75		460980708.75

		Fuel Costs no 45q		4.57		4.63		4.62		4.62		4.62		4.62

		total production costs no 45q		16801147.94		212666923		224604952		227071894		228959909		230794735

		Emissions costs no 45q		nil		644755		1700428		15049726		16937741		18772567

		CCS retrofit data

		Scenario		$0 carbon tax		$10 Carbon Tax		$25		$50		$75		$100

		Capacity		867		867		867		867		867		867

		Outlay		987		987		987		987		987		987

		HR		7.091		7.091		7.091		7.091		7.091		7.091

		VOM		4.06		4.06		4.06		4.06		4.06		4.06

		FOM		54.07		54.07		54.07		54.07		54.07		54.07

		annual Gen				6278088.48		6281305.28		6272849.78		6269928.17		6266558.91

		Annual CF		0.8349854058		0.8430795997		0.8435121492		0.8424209807		0.8420337059		0.8415928056

		45Q credit		4.4728834362		4.4728834362		4.4728834362		4.4728834362		4.4728834362		4.4728834362

		Annual Rev		0.0330762744		0.0369023027		0.0420688027		0.0507933385		0.0590959332		0.0675641564

		Fuel Costs		0.2793095962		0.2832388689		0.2835336614		0.2840967023		0.2841319113		0.2840695122

		Emissions costs				601749.747838272		1587822.36550845		14031059.9821831		15795296.3956392		17486936.6825788

		Annual Gen no 45q				5669446.03		5842380.21		5903073.52		5900392.25		5901411.99

		Annual CF no45q		0.225049521		0.7633129132		0.7860000614		0.7939537572		0.793603902		0.7937394421

		Annual Rev no 45q		0.035868757		0.0380535229		0.0434382332		0.0525745492		0.0613705997		0.0703323469

		Fuel Costs no 45q		4.6065981569		4.7436151816		4.748796536		4.7503672683		4.7506524755		4.7507369914

		Emissions costs no 45q				543411.856937574		1476868.50928569		13203947.4151662		14864356.0041427		16467988.1397527

		NGCC 

		Scenario		$0 carbon tax		$10 Carbon Tax		$25		$50		$75		$100

		Capacity		1097

		Outlay		970

		HR		6.72

		VOM		1.69

		FOM		26

		Annual Gen		5858863.66		6008072.42		5844572.81		5825369.02		5837931		5864775.05

		Annual CF		62.4497449591		64.0401641168		62.297418503		62.0927249212		62.2266233174		62.5127545833

		45Q credit		0

		Annual Rev		0.0320679634		0.0360564612		0.041659705		0.0507864826		0.0598189529		0.0688699261

		Fuel Costs		4.598		4.598		4.598		4.598		4.598		4.598

		Emissions costs		0		21714960		52859432.91		105498197.94		158669408		212554306.38

		NPV		-818110717.137121

		Wind

		Scenario		$0 carbon tax		$10 Carbon Tax		$25		$50		$75		$100

		Capacity		244.5		244.5		244.5		244.5		244.5		244.5

		Outlay		1278		1278		1278		1278		1278		1278

		HR

		VOM		0		0		0		0		0		0

		FOM		42		42		42		42		42		42

		Annual Gen		1022954.42		1022954.44		1022954.44		1022954.44		1022954.44		1022954.44

		Annual CF		0.4776098925		0.4776099019		0.4776099019		0.4776099019		0.4776099019		0.4776099019

		45Q credit		0

		Annual Rev		0.0282220258		0.0321107949		0.036278814		0.0441154957		0.0519027073		0.0596797783

		Fuel Costs		0

		NPV		-17100677.0304566

		Solar

		Scenario		$0 carbon tax		$10 Carbon Tax		$25		$50		$75		$100

		Capacity		382		382		382		382		382		382

		Outlay		667		667		667		667		667		667

		HR		0		0		0		0		0		0

		VOM		0		0		0		0		0		0

		FOM		19		19		19		19		19		19

		Annual Gen		786907.45		786907.45		786907.45		786907.45		786907.45		786907.45

		Annual CF		0.235156067		0.235156067		0.235156067		0.235156067		0.235156067		0.235156067

		45Q credit

		Annual Rev		0.0304762422		0.0348573101		0.0397620505		0.048528549		0.0571726952		0.0658002761

		Fuel Costs

		NPV





raw data 10

		FuelDescription		UnitDescription		Data Item		FuelUnits		UOM		2035

				Full CCS plant 2		UnitGeneration				(MWH)		6298761.84

				Full CCS plant 2		CapacityFactor				(%)		82.363887712

				Full CCS plant 2		HrsOnLine				(HOURS)		7367

				Full CCS plant 2		TotVarProdCostByUnit				($)		212666923

				Full CCS plant 2		UnitRevenueBySubp				($)		232770529.88

				Full CCS plant 2		UnitProfitBySubp				($)		-17435381.76

				Makeup Combined Cycle North:3		UnitGeneration				(MWH)		5990817.25

				Makeup Combined Cycle North:3		CapacityFactor				(%)		63.8562409146

				Makeup Combined Cycle North:3		HrsOnLine				(HOURS)		8088

				Makeup Combined Cycle North:3		TotVarProdCostByUnit				($)		213192063.25

				Makeup Combined Cycle North:3		UnitRevenueBySubp				($)		217594971.57

				Makeup Combined Cycle North:3		UnitProfitBySubp				($)		-15904829.61

		NG ERCOT - N				FuelConsumedCost				($)		2903746864

		NG ERCOT - N				FuelHeatContent				(BTU)		12

		NG ERCOT - N		Full CCS plant 2		FuelConsumpByUnit		MCF				44429073.5		4.5981216122

		NG ERCOT - N		Full CCS plant 2		ReceiptsFuelCost				($)		205895170

		NG ERCOT - N		Full CCS plant 2		InventoryFuelCost				($)		205895170

		NG ERCOT - N		Full CCS plant 2		FuelHeatConsumpByUnit				(MBTU)		44429073.5

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelConsumpByUnit		MCF				40285302.4

		NG ERCOT - N		Makeup Combined Cycle North:3		ReceiptsFuelCost				($)		185236719.62

		NG ERCOT - N		Makeup Combined Cycle North:3		InventoryFuelCost				($)		185236719.62

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelHeatConsumpByUnit				(MBTU)		40285302.4								21714960

		Data Item		Company		Purch		PurchDescription		RunId		UOM		Year		Sum

		PurchEnergyByComp		ERCOT-N		add 42		add wind north 3		ECCCS Plant 2 CT 10 no45		(MWH)		2035		1022954.38

		PurchEnergyByComp		ERCOT-N		add 56		add solar north 10		ECCCS Plant 2 CT 10 no45		(MWH)		2035		786907.45

		PurchEnergyCost		ERCOT-N		add 56		add solar north 10		ECCCS Plant 2 CT 10 no45		($)		2035		849860.1

		PurchMarketValue		ERCOT-N		add 42		add wind north 3		ECCCS Plant 2 CT 10 no45		($)		2035		33053912.21

		PurchMarketValue		ERCOT-N		add 56		add solar north 10		ECCCS Plant 2 CT 10 no45		($)		2035		27517085.34





raw data 25

		FuelDescription		UnitDescription		Data Item		FuelUnits		UOM		2035

				Full CCS plant 2		UnitGeneration				(MWH)		6642447.63

				Full CCS plant 2		CapacityFactor				(%)		86.857992829

				Full CCS plant 2		HrsOnLine				(HOURS)		7882

				Full CCS plant 2		TotVarProdCostByUnit				($)		224604952

				Full CCS plant 2		UnitRevenueBySubp				($)		278736046.12

				Full CCS plant 2		UnitProfitBySubp				($)		16592092.18

				Makeup Combined Cycle North:3		UnitGeneration				(MWH)		5831905.02

				Makeup Combined Cycle North:3		CapacityFactor				(%)		62.162392276

				Makeup Combined Cycle North:3		HrsOnLine				(HOURS)		8088

				Makeup Combined Cycle North:3		TotVarProdCostByUnit				($)		239444719.75

				Makeup Combined Cycle North:3		UnitRevenueBySubp				($)		243803242.79

				Makeup Combined Cycle North:3		UnitProfitBySubp				($)		-15949231.56

		NG ERCOT - N				FuelConsumedCost				($)		2889538592

		NG ERCOT - N				FuelHeatContent				(BTU)		12

		NG ERCOT - N		Full CCS plant 2		FuelConsumpByUnit		MCF				46859258.12		4.6190190943

		NG ERCOT - N		Full CCS plant 2		ReceiptsFuelCost				($)		216443808

		NG ERCOT - N		Full CCS plant 2		InventoryFuelCost				($)		216443808

		NG ERCOT - N		Full CCS plant 2		FuelHeatConsumpByUnit				(MBTU)		46859258.12

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelConsumpByUnit		MCF				39216933

		NG ERCOT - N		Makeup Combined Cycle North:3		ReceiptsFuelCost				($)		180510898.75

		NG ERCOT - N		Makeup Combined Cycle North:3		InventoryFuelCost				($)		180510898.75

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelHeatConsumpByUnit				(MBTU)		39216933

		Data Item		Company		Purch		PurchDescription		RunId		UOM		Year		Sum

		PurchEnergyByComp		ERCOT-N		add 42		add wind north 3		carbon tax 2 no45		(MWH)		2035		1022954.39

		PurchEnergyByComp		ERCOT-N		add 56		add solar north 10		carbon tax 2 no45		(MWH)		2035		786907.44

		PurchEnergyCost		ERCOT-N		add 56		add solar north 10		carbon tax 2 no45		($)		2035		849860.09

		PurchMarketValue		ERCOT-N		add 42		add wind north 3		carbon tax 2 no45		($)		2035		37579603.65

		PurchMarketValue		ERCOT-N		add 56		add solar north 10		carbon tax 2 no45		($)		2035		31672045.05





raw data 50

		FuelDescription		UnitDescription		Data Item		FuelUnits		UOM		2035

				Full CCS plant 2		UnitGeneration				(MWH)		6665478

				Full CCS plant 2		CapacityFactor				(%)		87.1591426195

				Full CCS plant 2		HrsOnLine				(HOURS)		7883

				Full CCS plant 2		TotVarProdCostByUnit				($)		227071894

				Full CCS plant 2		UnitRevenueBySubp				($)		340276186.88

				Full CCS plant 2		UnitProfitBySubp				($)		75665308.35

				Makeup Combined Cycle North:3		UnitGeneration				(MWH)		5818438.16

				Makeup Combined Cycle North:3		CapacityFactor				(%)		62.0188487459

				Makeup Combined Cycle North:3		HrsOnLine				(HOURS)		8088

				Makeup Combined Cycle North:3		TotVarProdCostByUnit				($)		291644831.75

				Makeup Combined Cycle North:3		UnitRevenueBySubp				($)		296408140.08

				Makeup Combined Cycle North:3		UnitProfitBySubp				($)		-15544408.42

		NG ERCOT - N				FuelConsumedCost				($)		2886068672

		NG ERCOT - N				FuelHeatContent				(BTU)		12

		NG ERCOT - N		Full CCS plant 2		FuelConsumpByUnit		MCF				47021622		4.6186285109

		NG ERCOT - N		Full CCS plant 2		ReceiptsFuelCost				($)		217175404

		NG ERCOT - N		Full CCS plant 2		InventoryFuelCost				($)		217175404

		NG ERCOT - N		Full CCS plant 2		FuelHeatConsumpByUnit				(MBTU)		47021622

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelConsumpByUnit		MCF				39126394.88

		NG ERCOT - N		Makeup Combined Cycle North:3		ReceiptsFuelCost				($)		180086521.38

		NG ERCOT - N		Makeup Combined Cycle North:3		InventoryFuelCost				($)		180086521.38

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelHeatConsumpByUnit				(MBTU)		39126394.88

		Data Item		Company		Purch		PurchDescription		RunId		UOM		Year		Sum

		PurchEnergyByComp		ERCOT-N		add 42		add wind north 3		carbon tax 3 no45		(MWH)		2035		1022954.4

		PurchEnergyByComp		ERCOT-N		add 56		add solar north 10		carbon tax 3 no45		(MWH)		2035		786907.45

		PurchEnergyCost		ERCOT-N		add 56		add solar north 10		carbon tax 3 no45		($)		2035		849860.08

		PurchMarketValue		ERCOT-N		add 42		add wind north 3		carbon tax 3 no45		($)		2035		45617270.78

		PurchMarketValue		ERCOT-N		add 56		add solar north 10		carbon tax 3 no45		($)		2035		38577757.2





raw data 75

		FuelDescription		UnitDescription		Data Item		FuelUnits		UOM		2035

				Full CCS plant 2		UnitGeneration				(MWH)		6671097.25

				Full CCS plant 2		CapacityFactor				(%)		87.2326210726

				Full CCS plant 2		HrsOnLine				(HOURS)		7898

				Full CCS plant 2		TotVarProdCostByUnit				($)		228959909

				Full CCS plant 2		UnitRevenueBySubp				($)		400663649.75

				Full CCS plant 2		UnitProfitBySubp				($)		134164746.87

				Makeup Combined Cycle North:3		UnitGeneration				(MWH)		5834417.04

				Makeup Combined Cycle North:3		CapacityFactor				(%)		62.1891679474

				Makeup Combined Cycle North:3		HrsOnLine				(HOURS)		8088

				Makeup Combined Cycle North:3		TotVarProdCostByUnit				($)		345330360.25

				Makeup Combined Cycle North:3		UnitRevenueBySubp				($)		349898141.39

				Makeup Combined Cycle North:3		UnitProfitBySubp				($)		-15739954.63

		NG ERCOT - N				FuelConsumedCost				($)		2889616992

		NG ERCOT - N				FuelHeatContent				(BTU)		12

		NG ERCOT - N		Full CCS plant 2		FuelConsumpByUnit		MCF				47061239		4.618393823

		NG ERCOT - N		Full CCS plant 2		ReceiptsFuelCost				($)		217347335.5

		NG ERCOT - N		Full CCS plant 2		InventoryFuelCost				($)		217347335.5

		NG ERCOT - N		Full CCS plant 2		FuelHeatConsumpByUnit				(MBTU)		47061239

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelConsumpByUnit		MCF				39233823.69

		NG ERCOT - N		Makeup Combined Cycle North:3		ReceiptsFuelCost				($)		180583527.38

		NG ERCOT - N		Makeup Combined Cycle North:3		InventoryFuelCost				($)		180583527.38

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelHeatConsumpByUnit				(MBTU)		39233823.69

		Data Item		Company		Purch		PurchDescription		RunId		UOM		Year		Sum

		PurchEnergyByComp		ERCOT-N		add 42		add wind north 3		carbon tax 4 no45		(MWH)		2035		1022954.42

		PurchEnergyByComp		ERCOT-N		add 56		add solar north 10		carbon tax 4 no45		(MWH)		2035		786907.45

		PurchEnergyCost		ERCOT-N		add 56		add solar north 10		carbon tax 4 no45		($)		2035		849860.08

		PurchMarketValue		ERCOT-N		add 42		add wind north 3		carbon tax 4 no45		($)		2035		53581215.44

		PurchMarketValue		ERCOT-N		add 56		add solar north 10		carbon tax 4 no45		($)		2035		45352529.85





raw data 100

		FuelDescription		UnitDescription		Data Item		FuelUnits		UOM		2035

				Full CCS plant 2		UnitGeneration				(MWH)		6675005.7

				Full CCS plant 2		CapacityFactor				(%)		87.2837287577

				Full CCS plant 2		HrsOnLine				(HOURS)		7898

				Full CCS plant 2		TotVarProdCostByUnit				($)		230794735

				Full CCS plant 2		UnitRevenueBySubp				($)		460980708.75

				Full CCS plant 2		UnitProfitBySubp				($)		192646996.34

				Makeup Combined Cycle North:3		UnitGeneration				(MWH)		5861409.39

				Makeup Combined Cycle North:3		CapacityFactor				(%)		62.4768799461

				Makeup Combined Cycle North:3		HrsOnLine				(HOURS)		8088

				Makeup Combined Cycle North:3		TotVarProdCostByUnit				($)		400217542.5

				Makeup Combined Cycle North:3		UnitRevenueBySubp				($)		404524452.01

				Makeup Combined Cycle North:3		UnitProfitBySubp				($)		-16000642.05

		NG ERCOT - N				FuelConsumedCost				($)		2886002152

		NG ERCOT - N				FuelHeatContent				(BTU)		12

		NG ERCOT - N		Full CCS plant 2		FuelConsumpByUnit		MCF				47088792

		NG ERCOT - N		Full CCS plant 2		ReceiptsFuelCost				($)		217465852.5

		NG ERCOT - N		Full CCS plant 2		InventoryFuelCost				($)		217465852.5

		NG ERCOT - N		Full CCS plant 2		FuelHeatConsumpByUnit				(MBTU)		47088792

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelConsumpByUnit		MCF				39415291.78

		NG ERCOT - N		Makeup Combined Cycle North:3		ReceiptsFuelCost				($)		181558357.38

		NG ERCOT - N		Makeup Combined Cycle North:3		InventoryFuelCost				($)		181558357.38

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelHeatConsumpByUnit				(MBTU)		39415291.78

		Data Item		Company		Purch		PurchDescription		RunId		UOM		Year		Sum

		PurchEnergyByComp		ERCOT-N		add 42		add wind north 3		carbon tax 5 no45		(MWH)		2035		1022954.42

		PurchEnergyByComp		ERCOT-N		add 56		add solar north 10		carbon tax 5 no45		(MWH)		2035		786907.45

		PurchEnergyCost		ERCOT-N		add 56		add solar north 10		carbon tax 5 no45		($)		2035		849860.08

		PurchMarketValue		ERCOT-N		add 42		add wind north 3		carbon tax 5 no45		($)		2035		61511291.9

		PurchMarketValue		ERCOT-N		add 56		add solar north 10		carbon tax 5 no45		($)		2035		52131056.57






NPV Tables

		NGCC W/ccs

		Attribute		Carbon Tax: $10/Tonne		Carbon Tax: $25/Tonne		Carbon Tax: $50/Tonne		Carbon Tax: $75/Tonne		Carbon Tax: $100/Tonne

		Internal Rate of Return (IRR)		Infeasible		Infeasible		Infeasible		Infeasible		Infeasible

		Net Present Value (NPV)		(620,449,747)		(620,449,747)		(1,245,801,244)		(710,660,483)		(3,219,127,874)

		After Tax Weighted Average Cost of Capital (ATWACC)		6.70%		6.70%		6.70%		6.70%		6.70%

		Financially Feasible?		No		No		No		No		No

		Profitable?		No		No		No		No		No

		NGCC retrofit

		Attribute		Carbon Tax: $10/Tonne		Carbon Tax: $25/Tonne		Carbon Tax: $50/Tonne		Carbon Tax: $75/Tonne		Carbon Tax: $100/Tonne

		Internal Rate of Return (IRR)		Infeasible		Infeasible		Infeasible		Infeasible		Infeasible

		Net Present Value (NPV)		(620,449,747)		(620,449,747)		(1,245,801,244)		(710,660,483)		(3,219,127,874)

		After Tax Weighted Average Cost of Capital (ATWACC)		6.70%		6.70%		6.70%		6.70%		6.70%

		Financially Feasible?		No		No		No		No		No

		Profitable?		No		No		No		No		No

		NGCC 

		Attribute		Carbon Tax: $10/Tonne		Carbon Tax: $25/Tonne		Carbon Tax: $50/Tonne		Carbon Tax: $75/Tonne		Carbon Tax: $100/Tonne

		Internal Rate of Return (IRR)		Infeasible		Infeasible		Infeasible		Infeasible		Infeasible

		Net Present Value (NPV)		(620,449,747)		(620,449,747)		(1,245,801,244)		(710,660,483)		(3,219,127,874)

		After Tax Weighted Average Cost of Capital (ATWACC)		6.70%		6.70%		6.70%		6.70%		6.70%

		Financially Feasible?		No		No		No		No		No

		Profitable?		No		No		No		No		No

		Wind 

		Attribute		Carbon Tax: $10/Tonne		Carbon Tax: $25/Tonne		Carbon Tax: $50/Tonne		Carbon Tax: $75/Tonne		Carbon Tax: $100/Tonne

		Internal Rate of Return (IRR)		Infeasible		Infeasible		Infeasible		Infeasible		Infeasible

		Net Present Value (NPV)		(620,449,747)		(620,449,747)		(1,245,801,244)		(710,660,483)		(3,219,127,874)

		After Tax Weighted Average Cost of Capital (ATWACC)		6.70%		6.70%		6.70%		6.70%		6.70%

		Financially Feasible?		No		No		No		No		No

		Profitable?		No		No		No		No		No

		Solar

		Attribute		Carbon Tax: $10/Tonne		Carbon Tax: $25/Tonne		Carbon Tax: $50/Tonne		Carbon Tax: $75/Tonne		Carbon Tax: $100/Tonne

		Internal Rate of Return (IRR)		40.30%		Infeasible		Infeasible		Infeasible		Infeasible

		Net Present Value (NPV)		126,532,105		(620,449,747)		(1,245,801,244)		(710,660,483)		(3,219,127,874)

		After Tax Weighted Average Cost of Capital (ATWACC)		6.50%		6.70%		6.70%		6.70%		6.70%

		Financially Feasible?		Yes		No		No		No		No

		Profitable?		Yes		No		No		No		No



		Attribute		NGCC Plant		Wind Plant		Solar Plant

		Internal Rate of Return (IRR)		Infeasable		7.78%		40.30%

		Net Present Value (NPV)		(818,110,717)		(17,100,677)		126,532,105

		After Tax Weighted Average Cost of Capital (ATWACC)		6.50%		6.50%		6.50%

		Financially Feasible?		No		Yes		Yes

		Profitable?		Yes		No		Yes



		Attribute		Brownfield Plant Plant

		Internal Rate of Return (IRR)		6.93%

		Net Present Value (NPV)		($276,054,814)

		After Tax Weighted Average Cost of Capital (ATWACC)		6.70%

		Financially Feasible?		Yes

		Profitable?		No





Sheet2

		Attribute		Plant 1		Plant 2		Plant 3		Plant 4		Plant 5		Plant 6

		Project capacity (MW)		873		873		992		992		992		992

		Outlay per unit capacity ($/KW)		$2,063		$2,063		$2,333		$1,892		$1,815		$1,815

		Heat Rate (BTU/KWh)		7,045		7,045		6,196		6,196		6,196		6,196

		Variable O&M Costs ($/KWh)		$0.0041		$0.0041		$0.0042		$0.0037		$0.0036		$0.0036

		Fixed O&M Costs ($/KW-year)		$54.07		$54.07		$63.69		$48.72		$47.56		$47.56

		Annual Energy Capacity Factor 		87.90%		87.90%		92.30%		87.80%		87.80%		87.80%

		45Q Tax Credit ($/MMBtu)		$4.44		$4.44		$6.42		$4.44		$4.44		$4.44

		Energy or Fuel Charge ($/KWh)		$0.032		$0.032		$0.032		$0.032		$0.032		$0.032

		Fuel Costs ($/MMBtu)		$0.21		$0.21		$0.74		$0.71		$6.77		$6.77



		Attribute		Plant 1		Plant 2		Plant 3

		Project capacity (MW)		1097		244.5		382

		Outlay per unit capacity ($/KW)		$970		$1,278		$667

		Heat Rate (BTU/KWh)		6,720		-		-

		Variable O&M Costs ($/KWh)		$0.0017		$0.0000		$0.0000

		Fixed O&M Costs ($/KW-year)		$54.07		$42.00		$19.00

		Annual Energy Capacity Factor 		62.50%		47.80%		23.50%

		Energy or Fuel Charge ($/KWh)		$0.032		$0.032		$0.032

		Fuel Costs ($/MMBtu)		$4.56		-		-



		Attribute		Brownfield Plant

		Project capacity (MW)		867

		Outlay per unit capacity ($/KW)		$987

		Heat Rate (BTU/KWh)		7,091

		Variable O&M Costs ($/KWh)		$0.0041

		Fixed O&M Costs ($/KW-year)		$54.07

		Annual Energy Capacity Factor 		83.50%

		Energy or Fuel Charge ($/KWh)		$0.033

		Fuel Costs ($/MMBtu)		$0.28





Accumulated Data

		NGCC w/ CCS				0.0958491983		0.2527854156		2.2367919645		2.5192148885		2.7905166031

		Scenario		$0 carbon tax		$10 Carbon Tax		$25		$50		$75		$100

		Capacity (MW)		873		873		873		873		873		873

		Outlay		2063		2063		2063		2063		2063		2063

		HR		7.045		7.045		7.045		7.045		7.045		7.045

		VOM		4.06		4.06		4.06		4.06		4.06		4.06

		FOM		54.07		54.07		54.07		54.07		54.07		54.07

		annual Gen		6729535.52		6726764.66		6726764.66		6728263.62		6723420.49		6727273

		Annual CF		88		88		88		88		88		88

		45Q credit		4.44		4.44		4.44		4.44		4.44		4.44

		Annual Rev		216093493.75		241977212.12		279045322.13		339908849.62		400202644.25		460465782.75

		Fuel Costs		0.217		0.217		0.217		0.217		0.217		0.217

		total production costs		16801147.94		17516068.65		18551406.26		20275939.99		21987196.05		23719172.62

		Emissions costs		nil		714920.709999997		1750258.32		3474792.05		5186048.11		6918024.68

		Annual Gen no 45q				6298761.84		6642447.63		6665478		6671097.25		6675005.7

		Annual CF no45q		27		82.4		86.9		87.1		87.2		87.3

		Annual Rev no 45q		0.0349		232770529.88		278736046.12		340276186.88		400663649.75		460980708.75

		Fuel Costs no 45q		4.57		4.63		4.62		4.62		4.62		4.62

		total production costs no 45q		16801147.94		212666923		224604952		227071894		228959909		230794735

		Emissions costs no 45q		nil		644755		1700428		15049726		16937741		18772567

		CCS retrofit data

		Scenario		$0 carbon tax		$10 Carbon Tax		$25		$50		$75		$100

		Capacity		867		867		867		867		867		867

		Outlay		987		987		987		987		987		987

		HR		7.091		7.091		7.091		7.091		7.091		7.091

		VOM		4.06		4.06		4.06		4.06		4.06		4.06

		FOM		54.07		54.07		54.07		54.07		54.07		54.07

		annual Gen				6278088.48		6281305.28		6272849.78		6269928.17		6266558.91

		Annual CF		0.8349854058		0.8430795997		0.8435121492		0.8424209807		0.8420337059		0.8415928056

		45Q credit		4.4728834362		4.4728834362		4.4728834362		4.4728834362		4.4728834362		4.4728834362

		Annual Rev		0.0330762744		0.0369023027		0.0420688027		0.0507933385		0.0590959332		0.0675641564

		Fuel Costs		0.2793095962		0.2832388689		0.2835336614		0.2840967023		0.2841319113		0.2840695122

		Emissions costs				601749.747838272		1587822.36550845		14031059.9821831		15795296.3956392		17486936.6825788

		Annual Gen no 45q				5669446.03		5842380.21		5903073.52		5900392.25		5901411.99

		Annual CF no45q		0.225049521		0.7633129132		0.7860000614		0.7939537572		0.793603902		0.7937394421

		Annual Rev no 45q		0.035868757		0.0380535229		0.0434382332		0.0525745492		0.0613705997		0.0703323469

		Fuel Costs no 45q		4.6065981569		4.7436151816		4.748796536		4.7503672683		4.7506524755		4.7507369914

		Emissions costs no 45q				543411.856937574		1476868.50928569		13203947.4151662		14864356.0041427		16467988.1397527

		NGCC 

		Scenario		$0 carbon tax		$10 Carbon Tax		$25		$50		$75		$100

		Capacity		1097

		Outlay		970

		HR		6.72

		VOM		1.69

		FOM		26

		Annual Gen		5858863.66		6008072.42		5844572.81		5825369.02		5837931		5864775.05

		Annual CF		62.4497449591		64.0401641168		62.297418503		62.0927249212		62.2266233174		62.5127545833

		45Q credit		0

		Annual Rev		0.0320679634		0.0360564612		0.041659705		0.0507864826		0.0598189529		0.0688699261

		Fuel Costs		4.598		4.598		4.598		4.598		4.598		4.598

		Emissions costs		0		21714960		52859432.91		105498197.94		158669408		212554306.38

		NPV		-818110717.137121

		Wind

		Scenario		$0 carbon tax		$10 Carbon Tax		$25		$50		$75		$100

		Capacity		244.5		244.5		244.5		244.5		244.5		244.5

		Outlay		1278		1278		1278		1278		1278		1278

		HR

		VOM		0		0		0		0		0		0

		FOM		42		42		42		42		42		42

		Annual Gen		1022954.42		1022954.44		1022954.44		1022954.44		1022954.44		1022954.44

		Annual CF		0.4776098925		0.4776099019		0.4776099019		0.4776099019		0.4776099019		0.4776099019

		45Q credit		0

		Annual Rev		0.0282220258		0.0321107949		0.036278814		0.0441154957		0.0519027073		0.0596797783

		Fuel Costs		0

		NPV		-17100677.0304566

		Solar

		Scenario		$0 carbon tax		$10 Carbon Tax		$25		$50		$75		$100

		Capacity		382		382		382		382		382		382

		Outlay		667		667		667		667		667		667

		HR		0		0		0		0		0		0

		VOM		0		0		0		0		0		0

		FOM		19		19		19		19		19		19

		Annual Gen		786907.45		786907.45		786907.45		786907.45		786907.45		786907.45

		Annual CF		0.235156067		0.235156067		0.235156067		0.235156067		0.235156067		0.235156067

		45Q credit

		Annual Rev		0.0304762422		0.0348573101		0.0397620505		0.048528549		0.0571726952		0.0658002761

		Fuel Costs

		NPV





raw data 10

		FuelDescription		UnitDescription		Data Item		FuelUnits		UOM		2035

				Full CCS plant 2		UnitGeneration				(MWH)		6298761.84

				Full CCS plant 2		CapacityFactor				(%)		82.363887712

				Full CCS plant 2		HrsOnLine				(HOURS)		7367

				Full CCS plant 2		TotVarProdCostByUnit				($)		212666923

				Full CCS plant 2		UnitRevenueBySubp				($)		232770529.88

				Full CCS plant 2		UnitProfitBySubp				($)		-17435381.76

				Makeup Combined Cycle North:3		UnitGeneration				(MWH)		5990817.25

				Makeup Combined Cycle North:3		CapacityFactor				(%)		63.8562409146

				Makeup Combined Cycle North:3		HrsOnLine				(HOURS)		8088

				Makeup Combined Cycle North:3		TotVarProdCostByUnit				($)		213192063.25

				Makeup Combined Cycle North:3		UnitRevenueBySubp				($)		217594971.57

				Makeup Combined Cycle North:3		UnitProfitBySubp				($)		-15904829.61

		NG ERCOT - N				FuelConsumedCost				($)		2903746864

		NG ERCOT - N				FuelHeatContent				(BTU)		12

		NG ERCOT - N		Full CCS plant 2		FuelConsumpByUnit		MCF				44429073.5		4.5981216122

		NG ERCOT - N		Full CCS plant 2		ReceiptsFuelCost				($)		205895170

		NG ERCOT - N		Full CCS plant 2		InventoryFuelCost				($)		205895170

		NG ERCOT - N		Full CCS plant 2		FuelHeatConsumpByUnit				(MBTU)		44429073.5

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelConsumpByUnit		MCF				40285302.4

		NG ERCOT - N		Makeup Combined Cycle North:3		ReceiptsFuelCost				($)		185236719.62

		NG ERCOT - N		Makeup Combined Cycle North:3		InventoryFuelCost				($)		185236719.62

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelHeatConsumpByUnit				(MBTU)		40285302.4								21714960

		Data Item		Company		Purch		PurchDescription		RunId		UOM		Year		Sum

		PurchEnergyByComp		ERCOT-N		add 42		add wind north 3		ECCCS Plant 2 CT 10 no45		(MWH)		2035		1022954.38

		PurchEnergyByComp		ERCOT-N		add 56		add solar north 10		ECCCS Plant 2 CT 10 no45		(MWH)		2035		786907.45

		PurchEnergyCost		ERCOT-N		add 56		add solar north 10		ECCCS Plant 2 CT 10 no45		($)		2035		849860.1

		PurchMarketValue		ERCOT-N		add 42		add wind north 3		ECCCS Plant 2 CT 10 no45		($)		2035		33053912.21

		PurchMarketValue		ERCOT-N		add 56		add solar north 10		ECCCS Plant 2 CT 10 no45		($)		2035		27517085.34





raw data 25

		FuelDescription		UnitDescription		Data Item		FuelUnits		UOM		2035

				Full CCS plant 2		UnitGeneration				(MWH)		6642447.63

				Full CCS plant 2		CapacityFactor				(%)		86.857992829

				Full CCS plant 2		HrsOnLine				(HOURS)		7882

				Full CCS plant 2		TotVarProdCostByUnit				($)		224604952

				Full CCS plant 2		UnitRevenueBySubp				($)		278736046.12

				Full CCS plant 2		UnitProfitBySubp				($)		16592092.18

				Makeup Combined Cycle North:3		UnitGeneration				(MWH)		5831905.02

				Makeup Combined Cycle North:3		CapacityFactor				(%)		62.162392276

				Makeup Combined Cycle North:3		HrsOnLine				(HOURS)		8088

				Makeup Combined Cycle North:3		TotVarProdCostByUnit				($)		239444719.75

				Makeup Combined Cycle North:3		UnitRevenueBySubp				($)		243803242.79

				Makeup Combined Cycle North:3		UnitProfitBySubp				($)		-15949231.56

		NG ERCOT - N				FuelConsumedCost				($)		2889538592

		NG ERCOT - N				FuelHeatContent				(BTU)		12

		NG ERCOT - N		Full CCS plant 2		FuelConsumpByUnit		MCF				46859258.12		4.6190190943

		NG ERCOT - N		Full CCS plant 2		ReceiptsFuelCost				($)		216443808

		NG ERCOT - N		Full CCS plant 2		InventoryFuelCost				($)		216443808

		NG ERCOT - N		Full CCS plant 2		FuelHeatConsumpByUnit				(MBTU)		46859258.12

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelConsumpByUnit		MCF				39216933

		NG ERCOT - N		Makeup Combined Cycle North:3		ReceiptsFuelCost				($)		180510898.75

		NG ERCOT - N		Makeup Combined Cycle North:3		InventoryFuelCost				($)		180510898.75

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelHeatConsumpByUnit				(MBTU)		39216933

		Data Item		Company		Purch		PurchDescription		RunId		UOM		Year		Sum

		PurchEnergyByComp		ERCOT-N		add 42		add wind north 3		carbon tax 2 no45		(MWH)		2035		1022954.39

		PurchEnergyByComp		ERCOT-N		add 56		add solar north 10		carbon tax 2 no45		(MWH)		2035		786907.44

		PurchEnergyCost		ERCOT-N		add 56		add solar north 10		carbon tax 2 no45		($)		2035		849860.09

		PurchMarketValue		ERCOT-N		add 42		add wind north 3		carbon tax 2 no45		($)		2035		37579603.65

		PurchMarketValue		ERCOT-N		add 56		add solar north 10		carbon tax 2 no45		($)		2035		31672045.05





raw data 50

		FuelDescription		UnitDescription		Data Item		FuelUnits		UOM		2035

				Full CCS plant 2		UnitGeneration				(MWH)		6665478

				Full CCS plant 2		CapacityFactor				(%)		87.1591426195

				Full CCS plant 2		HrsOnLine				(HOURS)		7883

				Full CCS plant 2		TotVarProdCostByUnit				($)		227071894

				Full CCS plant 2		UnitRevenueBySubp				($)		340276186.88

				Full CCS plant 2		UnitProfitBySubp				($)		75665308.35

				Makeup Combined Cycle North:3		UnitGeneration				(MWH)		5818438.16

				Makeup Combined Cycle North:3		CapacityFactor				(%)		62.0188487459

				Makeup Combined Cycle North:3		HrsOnLine				(HOURS)		8088

				Makeup Combined Cycle North:3		TotVarProdCostByUnit				($)		291644831.75

				Makeup Combined Cycle North:3		UnitRevenueBySubp				($)		296408140.08

				Makeup Combined Cycle North:3		UnitProfitBySubp				($)		-15544408.42

		NG ERCOT - N				FuelConsumedCost				($)		2886068672

		NG ERCOT - N				FuelHeatContent				(BTU)		12

		NG ERCOT - N		Full CCS plant 2		FuelConsumpByUnit		MCF				47021622		4.6186285109

		NG ERCOT - N		Full CCS plant 2		ReceiptsFuelCost				($)		217175404

		NG ERCOT - N		Full CCS plant 2		InventoryFuelCost				($)		217175404

		NG ERCOT - N		Full CCS plant 2		FuelHeatConsumpByUnit				(MBTU)		47021622

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelConsumpByUnit		MCF				39126394.88

		NG ERCOT - N		Makeup Combined Cycle North:3		ReceiptsFuelCost				($)		180086521.38

		NG ERCOT - N		Makeup Combined Cycle North:3		InventoryFuelCost				($)		180086521.38

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelHeatConsumpByUnit				(MBTU)		39126394.88

		Data Item		Company		Purch		PurchDescription		RunId		UOM		Year		Sum

		PurchEnergyByComp		ERCOT-N		add 42		add wind north 3		carbon tax 3 no45		(MWH)		2035		1022954.4

		PurchEnergyByComp		ERCOT-N		add 56		add solar north 10		carbon tax 3 no45		(MWH)		2035		786907.45

		PurchEnergyCost		ERCOT-N		add 56		add solar north 10		carbon tax 3 no45		($)		2035		849860.08

		PurchMarketValue		ERCOT-N		add 42		add wind north 3		carbon tax 3 no45		($)		2035		45617270.78

		PurchMarketValue		ERCOT-N		add 56		add solar north 10		carbon tax 3 no45		($)		2035		38577757.2





raw data 75

		FuelDescription		UnitDescription		Data Item		FuelUnits		UOM		2035

				Full CCS plant 2		UnitGeneration				(MWH)		6671097.25

				Full CCS plant 2		CapacityFactor				(%)		87.2326210726

				Full CCS plant 2		HrsOnLine				(HOURS)		7898

				Full CCS plant 2		TotVarProdCostByUnit				($)		228959909

				Full CCS plant 2		UnitRevenueBySubp				($)		400663649.75

				Full CCS plant 2		UnitProfitBySubp				($)		134164746.87

				Makeup Combined Cycle North:3		UnitGeneration				(MWH)		5834417.04

				Makeup Combined Cycle North:3		CapacityFactor				(%)		62.1891679474

				Makeup Combined Cycle North:3		HrsOnLine				(HOURS)		8088

				Makeup Combined Cycle North:3		TotVarProdCostByUnit				($)		345330360.25

				Makeup Combined Cycle North:3		UnitRevenueBySubp				($)		349898141.39

				Makeup Combined Cycle North:3		UnitProfitBySubp				($)		-15739954.63

		NG ERCOT - N				FuelConsumedCost				($)		2889616992

		NG ERCOT - N				FuelHeatContent				(BTU)		12

		NG ERCOT - N		Full CCS plant 2		FuelConsumpByUnit		MCF				47061239		4.618393823

		NG ERCOT - N		Full CCS plant 2		ReceiptsFuelCost				($)		217347335.5

		NG ERCOT - N		Full CCS plant 2		InventoryFuelCost				($)		217347335.5

		NG ERCOT - N		Full CCS plant 2		FuelHeatConsumpByUnit				(MBTU)		47061239

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelConsumpByUnit		MCF				39233823.69

		NG ERCOT - N		Makeup Combined Cycle North:3		ReceiptsFuelCost				($)		180583527.38

		NG ERCOT - N		Makeup Combined Cycle North:3		InventoryFuelCost				($)		180583527.38

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelHeatConsumpByUnit				(MBTU)		39233823.69

		Data Item		Company		Purch		PurchDescription		RunId		UOM		Year		Sum

		PurchEnergyByComp		ERCOT-N		add 42		add wind north 3		carbon tax 4 no45		(MWH)		2035		1022954.42

		PurchEnergyByComp		ERCOT-N		add 56		add solar north 10		carbon tax 4 no45		(MWH)		2035		786907.45

		PurchEnergyCost		ERCOT-N		add 56		add solar north 10		carbon tax 4 no45		($)		2035		849860.08

		PurchMarketValue		ERCOT-N		add 42		add wind north 3		carbon tax 4 no45		($)		2035		53581215.44

		PurchMarketValue		ERCOT-N		add 56		add solar north 10		carbon tax 4 no45		($)		2035		45352529.85





raw data 100

		FuelDescription		UnitDescription		Data Item		FuelUnits		UOM		2035

				Full CCS plant 2		UnitGeneration				(MWH)		6675005.7

				Full CCS plant 2		CapacityFactor				(%)		87.2837287577

				Full CCS plant 2		HrsOnLine				(HOURS)		7898

				Full CCS plant 2		TotVarProdCostByUnit				($)		230794735

				Full CCS plant 2		UnitRevenueBySubp				($)		460980708.75

				Full CCS plant 2		UnitProfitBySubp				($)		192646996.34

				Makeup Combined Cycle North:3		UnitGeneration				(MWH)		5861409.39

				Makeup Combined Cycle North:3		CapacityFactor				(%)		62.4768799461

				Makeup Combined Cycle North:3		HrsOnLine				(HOURS)		8088

				Makeup Combined Cycle North:3		TotVarProdCostByUnit				($)		400217542.5

				Makeup Combined Cycle North:3		UnitRevenueBySubp				($)		404524452.01

				Makeup Combined Cycle North:3		UnitProfitBySubp				($)		-16000642.05

		NG ERCOT - N				FuelConsumedCost				($)		2886002152

		NG ERCOT - N				FuelHeatContent				(BTU)		12

		NG ERCOT - N		Full CCS plant 2		FuelConsumpByUnit		MCF				47088792

		NG ERCOT - N		Full CCS plant 2		ReceiptsFuelCost				($)		217465852.5

		NG ERCOT - N		Full CCS plant 2		InventoryFuelCost				($)		217465852.5

		NG ERCOT - N		Full CCS plant 2		FuelHeatConsumpByUnit				(MBTU)		47088792

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelConsumpByUnit		MCF				39415291.78

		NG ERCOT - N		Makeup Combined Cycle North:3		ReceiptsFuelCost				($)		181558357.38

		NG ERCOT - N		Makeup Combined Cycle North:3		InventoryFuelCost				($)		181558357.38

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelHeatConsumpByUnit				(MBTU)		39415291.78

		Data Item		Company		Purch		PurchDescription		RunId		UOM		Year		Sum

		PurchEnergyByComp		ERCOT-N		add 42		add wind north 3		carbon tax 5 no45		(MWH)		2035		1022954.42

		PurchEnergyByComp		ERCOT-N		add 56		add solar north 10		carbon tax 5 no45		(MWH)		2035		786907.45

		PurchEnergyCost		ERCOT-N		add 56		add solar north 10		carbon tax 5 no45		($)		2035		849860.08

		PurchMarketValue		ERCOT-N		add 42		add wind north 3		carbon tax 5 no45		($)		2035		61511291.9

		PurchMarketValue		ERCOT-N		add 56		add solar north 10		carbon tax 5 no45		($)		2035		52131056.57
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NPV Tables

		NGCC W/ccs

		Attribute		Carbon Tax: $10/Tonne		Carbon Tax: $25/Tonne		Carbon Tax: $50/Tonne		Carbon Tax: $75/Tonne		Carbon Tax: $100/Tonne

		Internal Rate of Return (IRR)		Infeasible		Infeasible		Infeasible		Infeasible		Infeasible

		Net Present Value (NPV)		(620,449,747)		(620,449,747)		(1,245,801,244)		(710,660,483)		(3,219,127,874)

		After Tax Weighted Average Cost of Capital (ATWACC)		6.70%		6.70%		6.70%		6.70%		6.70%

		Financially Feasible?		No		No		No		No		No

		Profitable?		No		No		No		No		No

		NGCC retrofit

		Attribute		Carbon Tax: $10/Tonne		Carbon Tax: $25/Tonne		Carbon Tax: $50/Tonne		Carbon Tax: $75/Tonne		Carbon Tax: $100/Tonne

		Internal Rate of Return (IRR)		Infeasible		Infeasible		Infeasible		Infeasible		Infeasible

		Net Present Value (NPV)		(620,449,747)		(620,449,747)		(1,245,801,244)		(710,660,483)		(3,219,127,874)

		After Tax Weighted Average Cost of Capital (ATWACC)		6.70%		6.70%		6.70%		6.70%		6.70%

		Financially Feasible?		No		No		No		No		No

		Profitable?		No		No		No		No		No

		NGCC 

		Attribute		Carbon Tax: $10/Tonne		Carbon Tax: $25/Tonne		Carbon Tax: $50/Tonne		Carbon Tax: $75/Tonne		Carbon Tax: $100/Tonne

		Internal Rate of Return (IRR)		Infeasible		Infeasible		Infeasible		Infeasible		Infeasible

		Net Present Value (NPV)		(620,449,747)		(620,449,747)		(1,245,801,244)		(710,660,483)		(3,219,127,874)

		After Tax Weighted Average Cost of Capital (ATWACC)		6.70%		6.70%		6.70%		6.70%		6.70%

		Financially Feasible?		No		No		No		No		No

		Profitable?		No		No		No		No		No

		Wind 

		Attribute		Carbon Tax: $10/Tonne		Carbon Tax: $25/Tonne		Carbon Tax: $50/Tonne		Carbon Tax: $75/Tonne		Carbon Tax: $100/Tonne

		Internal Rate of Return (IRR)		Infeasible		Infeasible		Infeasible		Infeasible		Infeasible

		Net Present Value (NPV)		(620,449,747)		(620,449,747)		(1,245,801,244)		(710,660,483)		(3,219,127,874)

		After Tax Weighted Average Cost of Capital (ATWACC)		6.70%		6.70%		6.70%		6.70%		6.70%

		Financially Feasible?		No		No		No		No		No

		Profitable?		No		No		No		No		No

		Solar

		Attribute		Carbon Tax: $10/Tonne		Carbon Tax: $25/Tonne		Carbon Tax: $50/Tonne		Carbon Tax: $75/Tonne		Carbon Tax: $100/Tonne

		Internal Rate of Return (IRR)		40.30%		Infeasible		Infeasible		Infeasible		Infeasible

		Net Present Value (NPV)		126,532,105		(620,449,747)		(1,245,801,244)		(710,660,483)		(3,219,127,874)

		After Tax Weighted Average Cost of Capital (ATWACC)		6.50%		6.70%		6.70%		6.70%		6.70%

		Financially Feasible?		Yes		No		No		No		No

		Profitable?		Yes		No		No		No		No



		Attribute		NGCC Plant		Wind Plant		Solar Plant

		Internal Rate of Return (IRR)		Infeasable		7.78%		40.30%

		Net Present Value (NPV)		(818,110,717)		(17,100,677)		126,532,105

		After Tax Weighted Average Cost of Capital (ATWACC)		6.50%		6.50%		6.50%

		Financially Feasible?		No		Yes		Yes

		Profitable?		Yes		No		Yes



		Attribute		Brownfield Plant Plant

		Internal Rate of Return (IRR)		Infeasable

		Net Present Value (NPV)		(818,110,717)

		After Tax Weighted Average Cost of Capital (ATWACC)		6.50%

		Financially Feasible?		No

		Profitable?		Yes





Sheet2

		Attribute		Plant 1		Plant 2		Plant 3		Plant 4		Plant 5		Plant 6

		Project capacity (MW)		873		873		992		992		992		992

		Outlay per unit capacity ($/KW)		$2,063		$2,063		$2,333		$1,892		$1,815		$1,815

		Heat Rate (BTU/KWh)		7,045		7,045		6,196		6,196		6,196		6,196

		Variable O&M Costs ($/KWh)		$0.0041		$0.0041		$0.0042		$0.0037		$0.0036		$0.0036

		Fixed O&M Costs ($/KW-year)		$54.07		$54.07		$63.69		$48.72		$47.56		$47.56

		Annual Energy Capacity Factor 		87.90%		87.90%		92.30%		87.80%		87.80%		87.80%

		45Q Tax Credit ($/MMBtu)		$4.44		$4.44		$6.42		$4.44		$4.44		$4.44

		Energy or Fuel Charge ($/KWh)		$0.032		$0.032		$0.032		$0.032		$0.032		$0.032

		Fuel Costs ($/MMBtu)		$0.21		$0.21		$0.74		$0.71		$6.77		$6.77



		Attribute		Plant 1		Plant 2		Plant 3

		Project capacity (MW)		1097		244.5		382

		Outlay per unit capacity ($/KW)		$970		$1,278		$667

		Heat Rate (BTU/KWh)		6,720		-		-

		Variable O&M Costs ($/KWh)		$0.0017		$0.0000		$0.0000

		Fixed O&M Costs ($/KW-year)		$54.07		$42.00		$19.00

		Annual Energy Capacity Factor 		62.50%		47.80%		23.50%

		Energy or Fuel Charge ($/KWh)		$0.032		$0.032		$0.032

		Fuel Costs ($/MMBtu)		$4.56		-		-



		Attribute		Brownfield Plant

		Project capacity (MW)		867

		Outlay per unit capacity ($/KW)		$987

		Heat Rate (BTU/KWh)		7,091

		Variable O&M Costs ($/KWh)		$0.0041

		Fixed O&M Costs ($/KW-year)		$54.07

		Annual Energy Capacity Factor 		83.50%

		Energy or Fuel Charge ($/KWh)		$0.033

		Fuel Costs ($/MMBtu)		$0.28





Accumulated Data

		NGCC w/ CCS				0.0958491983		0.2527854156		2.2367919645		2.5192148885		2.7905166031

		Scenario		$0 carbon tax		$10 Carbon Tax		$25		$50		$75		$100

		Capacity (MW)		873		873		873		873		873		873

		Outlay		2063		2063		2063		2063		2063		2063

		HR		7.045		7.045		7.045		7.045		7.045		7.045

		VOM		4.06		4.06		4.06		4.06		4.06		4.06

		FOM		54.07		54.07		54.07		54.07		54.07		54.07

		annual Gen		6729535.52		6726764.66		6726764.66		6728263.62		6723420.49		6727273

		Annual CF		88		88		88		88		88		88

		45Q credit		4.44		4.44		4.44		4.44		4.44		4.44

		Annual Rev		216093493.75		241977212.12		279045322.13		339908849.62		400202644.25		460465782.75

		Fuel Costs		0.217		0.217		0.217		0.217		0.217		0.217

		total production costs		16801147.94		17516068.65		18551406.26		20275939.99		21987196.05		23719172.62

		Emissions costs		nil		714920.709999997		1750258.32		3474792.05		5186048.11		6918024.68

		Annual Gen no 45q				6298761.84		6642447.63		6665478		6671097.25		6675005.7

		Annual CF no45q		27		82.4		86.9		87.1		87.2		87.3

		Annual Rev no 45q		0.0349		232770529.88		278736046.12		340276186.88		400663649.75		460980708.75

		Fuel Costs no 45q		4.57		4.63		4.62		4.62		4.62		4.62

		total production costs no 45q		16801147.94		212666923		224604952		227071894		228959909		230794735

		Emissions costs no 45q		nil		644755		1700428		15049726		16937741		18772567

		CCS retrofit data

		Scenario		$0 carbon tax		$10 Carbon Tax		$25		$50		$75		$100

		Capacity		867		867		867		867		867		867

		Outlay		987		987		987		987		987		987

		HR		7.091		7.091		7.091		7.091		7.091		7.091

		VOM		4.06		4.06		4.06		4.06		4.06		4.06

		FOM		54.07		54.07		54.07		54.07		54.07		54.07

		annual Gen				6278088.48		6281305.28		6272849.78		6269928.17		6266558.91

		Annual CF		0.8349854058		0.8430795997		0.8435121492		0.8424209807		0.8420337059		0.8415928056

		45Q credit		4.4728834362		4.4728834362		4.4728834362		4.4728834362		4.4728834362		4.4728834362

		Annual Rev		0.0330762744		0.0369023027		0.0420688027		0.0507933385		0.0590959332		0.0675641564

		Fuel Costs		0.2793095962		0.2832388689		0.2835336614		0.2840967023		0.2841319113		0.2840695122

		Emissions costs				601749.747838272		1587822.36550845		14031059.9821831		15795296.3956392		17486936.6825788

		Annual Gen no 45q				5669446.03		5842380.21		5903073.52		5900392.25		5901411.99

		Annual CF no45q		0.225049521		0.7633129132		0.7860000614		0.7939537572		0.793603902		0.7937394421

		Annual Rev no 45q		0.035868757		0.0380535229		0.0434382332		0.0525745492		0.0613705997		0.0703323469

		Fuel Costs no 45q		4.6065981569		4.7436151816		4.748796536		4.7503672683		4.7506524755		4.7507369914

		Emissions costs no 45q				543411.856937574		1476868.50928569		13203947.4151662		14864356.0041427		16467988.1397527

		NGCC 

		Scenario		$0 carbon tax		$10 Carbon Tax		$25		$50		$75		$100

		Capacity		1097

		Outlay		970

		HR		6.72

		VOM		1.69

		FOM		26

		Annual Gen		5858863.66		6008072.42		5844572.81		5825369.02		5837931		5864775.05

		Annual CF		62.4497449591		64.0401641168		62.297418503		62.0927249212		62.2266233174		62.5127545833

		45Q credit		0

		Annual Rev		0.0320679634		0.0360564612		0.041659705		0.0507864826		0.0598189529		0.0688699261

		Fuel Costs		4.598		4.598		4.598		4.598		4.598		4.598

		Emissions costs		0		21714960		52859432.91		105498197.94		158669408		212554306.38

		NPV		-818110717.137121



		Wind

		Scenario		$0 carbon tax		$10 Carbon Tax		$25		$50		$75		$100

		Capacity		244.5		244.5		244.5		244.5		244.5		244.5

		Outlay		1278		1278		1278		1278		1278		1278

		HR

		VOM		0		0		0		0		0		0

		FOM		42		42		42		42		42		42

		Annual Gen		1022954.42		1022954.44		1022954.44		1022954.44		1022954.44		1022954.44

		Annual CF		0.4776098925		0.4776099019		0.4776099019		0.4776099019		0.4776099019		0.4776099019

		45Q credit		0

		Annual Rev		0.0282220258		0.0321107949		0.036278814		0.0441154957		0.0519027073		0.0596797783

		Fuel Costs		0

		NPV		-17100677.0304566

		Solar

		Scenario		$0 carbon tax		$10 Carbon Tax		$25		$50		$75		$100

		Capacity		382		382		382		382		382		382

		Outlay		667		667		667		667		667		667

		HR		0		0		0		0		0		0

		VOM		0		0		0		0		0		0

		FOM		19		19		19		19		19		19

		Annual Gen		786907.45		786907.45		786907.45		786907.45		786907.45		786907.45

		Annual CF		0.235156067		0.235156067		0.235156067		0.235156067		0.235156067		0.235156067

		45Q credit

		Annual Rev		0.0304762422		0.0348573101		0.0397620505		0.048528549		0.0571726952		0.0658002761

		Fuel Costs

		NPV





raw data 10

		FuelDescription		UnitDescription		Data Item		FuelUnits		UOM		2035

				Full CCS plant 2		UnitGeneration				(MWH)		6298761.84

				Full CCS plant 2		CapacityFactor				(%)		82.363887712

				Full CCS plant 2		HrsOnLine				(HOURS)		7367

				Full CCS plant 2		TotVarProdCostByUnit				($)		212666923

				Full CCS plant 2		UnitRevenueBySubp				($)		232770529.88

				Full CCS plant 2		UnitProfitBySubp				($)		-17435381.76

				Makeup Combined Cycle North:3		UnitGeneration				(MWH)		5990817.25

				Makeup Combined Cycle North:3		CapacityFactor				(%)		63.8562409146

				Makeup Combined Cycle North:3		HrsOnLine				(HOURS)		8088

				Makeup Combined Cycle North:3		TotVarProdCostByUnit				($)		213192063.25

				Makeup Combined Cycle North:3		UnitRevenueBySubp				($)		217594971.57

				Makeup Combined Cycle North:3		UnitProfitBySubp				($)		-15904829.61

		NG ERCOT - N				FuelConsumedCost				($)		2903746864

		NG ERCOT - N				FuelHeatContent				(BTU)		12

		NG ERCOT - N		Full CCS plant 2		FuelConsumpByUnit		MCF				44429073.5		4.5981216122

		NG ERCOT - N		Full CCS plant 2		ReceiptsFuelCost				($)		205895170

		NG ERCOT - N		Full CCS plant 2		InventoryFuelCost				($)		205895170

		NG ERCOT - N		Full CCS plant 2		FuelHeatConsumpByUnit				(MBTU)		44429073.5

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelConsumpByUnit		MCF				40285302.4

		NG ERCOT - N		Makeup Combined Cycle North:3		ReceiptsFuelCost				($)		185236719.62

		NG ERCOT - N		Makeup Combined Cycle North:3		InventoryFuelCost				($)		185236719.62

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelHeatConsumpByUnit				(MBTU)		40285302.4								21714960

		Data Item		Company		Purch		PurchDescription		RunId		UOM		Year		Sum

		PurchEnergyByComp		ERCOT-N		add 42		add wind north 3		ECCCS Plant 2 CT 10 no45		(MWH)		2035		1022954.38

		PurchEnergyByComp		ERCOT-N		add 56		add solar north 10		ECCCS Plant 2 CT 10 no45		(MWH)		2035		786907.45

		PurchEnergyCost		ERCOT-N		add 56		add solar north 10		ECCCS Plant 2 CT 10 no45		($)		2035		849860.1

		PurchMarketValue		ERCOT-N		add 42		add wind north 3		ECCCS Plant 2 CT 10 no45		($)		2035		33053912.21

		PurchMarketValue		ERCOT-N		add 56		add solar north 10		ECCCS Plant 2 CT 10 no45		($)		2035		27517085.34





raw data 25

		FuelDescription		UnitDescription		Data Item		FuelUnits		UOM		2035

				Full CCS plant 2		UnitGeneration				(MWH)		6642447.63

				Full CCS plant 2		CapacityFactor				(%)		86.857992829

				Full CCS plant 2		HrsOnLine				(HOURS)		7882

				Full CCS plant 2		TotVarProdCostByUnit				($)		224604952

				Full CCS plant 2		UnitRevenueBySubp				($)		278736046.12

				Full CCS plant 2		UnitProfitBySubp				($)		16592092.18

				Makeup Combined Cycle North:3		UnitGeneration				(MWH)		5831905.02

				Makeup Combined Cycle North:3		CapacityFactor				(%)		62.162392276

				Makeup Combined Cycle North:3		HrsOnLine				(HOURS)		8088

				Makeup Combined Cycle North:3		TotVarProdCostByUnit				($)		239444719.75

				Makeup Combined Cycle North:3		UnitRevenueBySubp				($)		243803242.79

				Makeup Combined Cycle North:3		UnitProfitBySubp				($)		-15949231.56

		NG ERCOT - N				FuelConsumedCost				($)		2889538592

		NG ERCOT - N				FuelHeatContent				(BTU)		12

		NG ERCOT - N		Full CCS plant 2		FuelConsumpByUnit		MCF				46859258.12		4.6190190943

		NG ERCOT - N		Full CCS plant 2		ReceiptsFuelCost				($)		216443808

		NG ERCOT - N		Full CCS plant 2		InventoryFuelCost				($)		216443808

		NG ERCOT - N		Full CCS plant 2		FuelHeatConsumpByUnit				(MBTU)		46859258.12

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelConsumpByUnit		MCF				39216933

		NG ERCOT - N		Makeup Combined Cycle North:3		ReceiptsFuelCost				($)		180510898.75

		NG ERCOT - N		Makeup Combined Cycle North:3		InventoryFuelCost				($)		180510898.75

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelHeatConsumpByUnit				(MBTU)		39216933

		Data Item		Company		Purch		PurchDescription		RunId		UOM		Year		Sum

		PurchEnergyByComp		ERCOT-N		add 42		add wind north 3		carbon tax 2 no45		(MWH)		2035		1022954.39

		PurchEnergyByComp		ERCOT-N		add 56		add solar north 10		carbon tax 2 no45		(MWH)		2035		786907.44

		PurchEnergyCost		ERCOT-N		add 56		add solar north 10		carbon tax 2 no45		($)		2035		849860.09

		PurchMarketValue		ERCOT-N		add 42		add wind north 3		carbon tax 2 no45		($)		2035		37579603.65

		PurchMarketValue		ERCOT-N		add 56		add solar north 10		carbon tax 2 no45		($)		2035		31672045.05





raw data 50

		FuelDescription		UnitDescription		Data Item		FuelUnits		UOM		2035

				Full CCS plant 2		UnitGeneration				(MWH)		6665478

				Full CCS plant 2		CapacityFactor				(%)		87.1591426195

				Full CCS plant 2		HrsOnLine				(HOURS)		7883

				Full CCS plant 2		TotVarProdCostByUnit				($)		227071894

				Full CCS plant 2		UnitRevenueBySubp				($)		340276186.88

				Full CCS plant 2		UnitProfitBySubp				($)		75665308.35

				Makeup Combined Cycle North:3		UnitGeneration				(MWH)		5818438.16

				Makeup Combined Cycle North:3		CapacityFactor				(%)		62.0188487459

				Makeup Combined Cycle North:3		HrsOnLine				(HOURS)		8088

				Makeup Combined Cycle North:3		TotVarProdCostByUnit				($)		291644831.75

				Makeup Combined Cycle North:3		UnitRevenueBySubp				($)		296408140.08

				Makeup Combined Cycle North:3		UnitProfitBySubp				($)		-15544408.42

		NG ERCOT - N				FuelConsumedCost				($)		2886068672

		NG ERCOT - N				FuelHeatContent				(BTU)		12

		NG ERCOT - N		Full CCS plant 2		FuelConsumpByUnit		MCF				47021622		4.6186285109

		NG ERCOT - N		Full CCS plant 2		ReceiptsFuelCost				($)		217175404

		NG ERCOT - N		Full CCS plant 2		InventoryFuelCost				($)		217175404

		NG ERCOT - N		Full CCS plant 2		FuelHeatConsumpByUnit				(MBTU)		47021622

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelConsumpByUnit		MCF				39126394.88

		NG ERCOT - N		Makeup Combined Cycle North:3		ReceiptsFuelCost				($)		180086521.38

		NG ERCOT - N		Makeup Combined Cycle North:3		InventoryFuelCost				($)		180086521.38

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelHeatConsumpByUnit				(MBTU)		39126394.88

		Data Item		Company		Purch		PurchDescription		RunId		UOM		Year		Sum

		PurchEnergyByComp		ERCOT-N		add 42		add wind north 3		carbon tax 3 no45		(MWH)		2035		1022954.4

		PurchEnergyByComp		ERCOT-N		add 56		add solar north 10		carbon tax 3 no45		(MWH)		2035		786907.45

		PurchEnergyCost		ERCOT-N		add 56		add solar north 10		carbon tax 3 no45		($)		2035		849860.08

		PurchMarketValue		ERCOT-N		add 42		add wind north 3		carbon tax 3 no45		($)		2035		45617270.78

		PurchMarketValue		ERCOT-N		add 56		add solar north 10		carbon tax 3 no45		($)		2035		38577757.2





raw data 75

		FuelDescription		UnitDescription		Data Item		FuelUnits		UOM		2035

				Full CCS plant 2		UnitGeneration				(MWH)		6671097.25

				Full CCS plant 2		CapacityFactor				(%)		87.2326210726

				Full CCS plant 2		HrsOnLine				(HOURS)		7898

				Full CCS plant 2		TotVarProdCostByUnit				($)		228959909

				Full CCS plant 2		UnitRevenueBySubp				($)		400663649.75

				Full CCS plant 2		UnitProfitBySubp				($)		134164746.87

				Makeup Combined Cycle North:3		UnitGeneration				(MWH)		5834417.04

				Makeup Combined Cycle North:3		CapacityFactor				(%)		62.1891679474

				Makeup Combined Cycle North:3		HrsOnLine				(HOURS)		8088

				Makeup Combined Cycle North:3		TotVarProdCostByUnit				($)		345330360.25

				Makeup Combined Cycle North:3		UnitRevenueBySubp				($)		349898141.39

				Makeup Combined Cycle North:3		UnitProfitBySubp				($)		-15739954.63

		NG ERCOT - N				FuelConsumedCost				($)		2889616992

		NG ERCOT - N				FuelHeatContent				(BTU)		12

		NG ERCOT - N		Full CCS plant 2		FuelConsumpByUnit		MCF				47061239		4.618393823

		NG ERCOT - N		Full CCS plant 2		ReceiptsFuelCost				($)		217347335.5

		NG ERCOT - N		Full CCS plant 2		InventoryFuelCost				($)		217347335.5

		NG ERCOT - N		Full CCS plant 2		FuelHeatConsumpByUnit				(MBTU)		47061239

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelConsumpByUnit		MCF				39233823.69

		NG ERCOT - N		Makeup Combined Cycle North:3		ReceiptsFuelCost				($)		180583527.38

		NG ERCOT - N		Makeup Combined Cycle North:3		InventoryFuelCost				($)		180583527.38

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelHeatConsumpByUnit				(MBTU)		39233823.69

		Data Item		Company		Purch		PurchDescription		RunId		UOM		Year		Sum

		PurchEnergyByComp		ERCOT-N		add 42		add wind north 3		carbon tax 4 no45		(MWH)		2035		1022954.42

		PurchEnergyByComp		ERCOT-N		add 56		add solar north 10		carbon tax 4 no45		(MWH)		2035		786907.45

		PurchEnergyCost		ERCOT-N		add 56		add solar north 10		carbon tax 4 no45		($)		2035		849860.08

		PurchMarketValue		ERCOT-N		add 42		add wind north 3		carbon tax 4 no45		($)		2035		53581215.44

		PurchMarketValue		ERCOT-N		add 56		add solar north 10		carbon tax 4 no45		($)		2035		45352529.85





raw data 100

		FuelDescription		UnitDescription		Data Item		FuelUnits		UOM		2035

				Full CCS plant 2		UnitGeneration				(MWH)		6675005.7

				Full CCS plant 2		CapacityFactor				(%)		87.2837287577

				Full CCS plant 2		HrsOnLine				(HOURS)		7898

				Full CCS plant 2		TotVarProdCostByUnit				($)		230794735

				Full CCS plant 2		UnitRevenueBySubp				($)		460980708.75

				Full CCS plant 2		UnitProfitBySubp				($)		192646996.34

				Makeup Combined Cycle North:3		UnitGeneration				(MWH)		5861409.39

				Makeup Combined Cycle North:3		CapacityFactor				(%)		62.4768799461

				Makeup Combined Cycle North:3		HrsOnLine				(HOURS)		8088

				Makeup Combined Cycle North:3		TotVarProdCostByUnit				($)		400217542.5

				Makeup Combined Cycle North:3		UnitRevenueBySubp				($)		404524452.01

				Makeup Combined Cycle North:3		UnitProfitBySubp				($)		-16000642.05

		NG ERCOT - N				FuelConsumedCost				($)		2886002152

		NG ERCOT - N				FuelHeatContent				(BTU)		12

		NG ERCOT - N		Full CCS plant 2		FuelConsumpByUnit		MCF				47088792

		NG ERCOT - N		Full CCS plant 2		ReceiptsFuelCost				($)		217465852.5

		NG ERCOT - N		Full CCS plant 2		InventoryFuelCost				($)		217465852.5

		NG ERCOT - N		Full CCS plant 2		FuelHeatConsumpByUnit				(MBTU)		47088792

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelConsumpByUnit		MCF				39415291.78

		NG ERCOT - N		Makeup Combined Cycle North:3		ReceiptsFuelCost				($)		181558357.38

		NG ERCOT - N		Makeup Combined Cycle North:3		InventoryFuelCost				($)		181558357.38

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelHeatConsumpByUnit				(MBTU)		39415291.78

		Data Item		Company		Purch		PurchDescription		RunId		UOM		Year		Sum

		PurchEnergyByComp		ERCOT-N		add 42		add wind north 3		carbon tax 5 no45		(MWH)		2035		1022954.42

		PurchEnergyByComp		ERCOT-N		add 56		add solar north 10		carbon tax 5 no45		(MWH)		2035		786907.45

		PurchEnergyCost		ERCOT-N		add 56		add solar north 10		carbon tax 5 no45		($)		2035		849860.08

		PurchMarketValue		ERCOT-N		add 42		add wind north 3		carbon tax 5 no45		($)		2035		61511291.9

		PurchMarketValue		ERCOT-N		add 56		add solar north 10		carbon tax 5 no45		($)		2035		52131056.57






NPV Tables

		NGCC W/ccs

		Attribute		Carbon Tax: $10/Tonne		Carbon Tax: $25/Tonne		Carbon Tax: $50/Tonne		Carbon Tax: $75/Tonne		Carbon Tax: $100/Tonne

		Internal Rate of Return (IRR)		Infeasible		Infeasible		Infeasible		Infeasible		Infeasible

		Net Present Value (NPV)		(620,449,747)		(620,449,747)		(1,245,801,244)		(710,660,483)		(3,219,127,874)

		After Tax Weighted Average Cost of Capital (ATWACC)		6.70%		6.70%		6.70%		6.70%		6.70%

		Financially Feasible?		No		No		No		No		No

		Profitable?		No		No		No		No		No

		NGCC retrofit

		Attribute		Carbon Tax: $10/Tonne		Carbon Tax: $25/Tonne		Carbon Tax: $50/Tonne		Carbon Tax: $75/Tonne		Carbon Tax: $100/Tonne

		Internal Rate of Return (IRR)		Infeasible		Infeasible		Infeasible		Infeasible		Infeasible

		Net Present Value (NPV)		(620,449,747)		(620,449,747)		(1,245,801,244)		(710,660,483)		(3,219,127,874)

		After Tax Weighted Average Cost of Capital (ATWACC)		6.70%		6.70%		6.70%		6.70%		6.70%

		Financially Feasible?		No		No		No		No		No

		Profitable?		No		No		No		No		No

		NGCC 

		Attribute		Carbon Tax: $10/Tonne		Carbon Tax: $25/Tonne		Carbon Tax: $50/Tonne		Carbon Tax: $75/Tonne		Carbon Tax: $100/Tonne

		Internal Rate of Return (IRR)		Infeasible		Infeasible		Infeasible		Infeasible		Infeasible

		Net Present Value (NPV)		(620,449,747)		(620,449,747)		(1,245,801,244)		(710,660,483)		(3,219,127,874)

		After Tax Weighted Average Cost of Capital (ATWACC)		6.70%		6.70%		6.70%		6.70%		6.70%

		Financially Feasible?		No		No		No		No		No

		Profitable?		No		No		No		No		No

		Wind 

		Attribute		Carbon Tax: $10/Tonne		Carbon Tax: $25/Tonne		Carbon Tax: $50/Tonne		Carbon Tax: $75/Tonne		Carbon Tax: $100/Tonne

		Internal Rate of Return (IRR)		Infeasible		Infeasible		Infeasible		Infeasible		Infeasible

		Net Present Value (NPV)		(620,449,747)		(620,449,747)		(1,245,801,244)		(710,660,483)		(3,219,127,874)

		After Tax Weighted Average Cost of Capital (ATWACC)		6.70%		6.70%		6.70%		6.70%		6.70%

		Financially Feasible?		No		No		No		No		No

		Profitable?		No		No		No		No		No

		Solar

		Attribute		Carbon Tax: $10/Tonne		Carbon Tax: $25/Tonne		Carbon Tax: $50/Tonne		Carbon Tax: $75/Tonne		Carbon Tax: $100/Tonne

		Internal Rate of Return (IRR)		40.30%		Infeasible		Infeasible		Infeasible		Infeasible

		Net Present Value (NPV)		126,532,105		(620,449,747)		(1,245,801,244)		(710,660,483)		(3,219,127,874)

		After Tax Weighted Average Cost of Capital (ATWACC)		6.50%		6.70%		6.70%		6.70%		6.70%

		Financially Feasible?		Yes		No		No		No		No

		Profitable?		Yes		No		No		No		No



		Attribute		NGCC Plant		Wind Plant		Solar Plant

		Internal Rate of Return (IRR)		Infeasable		7.78%		40.30%

		Net Present Value (NPV)		(818,110,717)		(17,100,677)		126,532,105

		After Tax Weighted Average Cost of Capital (ATWACC)		6.50%		6.50%		6.50%

		Financially Feasible?		No		Yes		Yes

		Profitable?		Yes		No		Yes



		Attribute		Brownfield Plant Plant

		Internal Rate of Return (IRR)		8.17%

		Net Present Value (NPV)		($25,198,726)

		After Tax Weighted Average Cost of Capital (ATWACC)		6.70%

		Financially Feasible?		Yes

		Profitable?		No





Sheet2

		Attribute		Plant 1		Plant 2		Plant 3		Plant 4		Plant 5		Plant 6

		Project capacity (MW)		873		873		992		992		992		992

		Outlay per unit capacity ($/KW)		$2,063		$2,063		$2,333		$1,892		$1,815		$1,815

		Heat Rate (BTU/KWh)		7,045		7,045		6,196		6,196		6,196		6,196

		Variable O&M Costs ($/KWh)		$0.0041		$0.0041		$0.0042		$0.0037		$0.0036		$0.0036

		Fixed O&M Costs ($/KW-year)		$54.07		$54.07		$63.69		$48.72		$47.56		$47.56

		Annual Energy Capacity Factor 		87.90%		87.90%		92.30%		87.80%		87.80%		87.80%

		45Q Tax Credit ($/MMBtu)		$4.44		$4.44		$6.42		$4.44		$4.44		$4.44

		Energy or Fuel Charge ($/KWh)		$0.032		$0.032		$0.032		$0.032		$0.032		$0.032

		Fuel Costs ($/MMBtu)		$0.21		$0.21		$0.74		$0.71		$6.77		$6.77



		Attribute		Plant 1		Plant 2		Plant 3

		Project capacity (MW)		1097		244.5		382

		Outlay per unit capacity ($/KW)		$970		$1,278		$667

		Heat Rate (BTU/KWh)		6,720		-		-

		Variable O&M Costs ($/KWh)		$0.0017		$0.0000		$0.0000

		Fixed O&M Costs ($/KW-year)		$54.07		$42.00		$19.00

		Annual Energy Capacity Factor 		62.50%		47.80%		23.50%

		Energy or Fuel Charge ($/KWh)		$0.032		$0.032		$0.032

		Fuel Costs ($/MMBtu)		$4.56		-		-



		Attribute		Brownfield Plant

		Project capacity (MW)		867

		Outlay per unit capacity ($/KW)		$987

		Heat Rate (BTU/KWh)		7,091

		Variable O&M Costs ($/KWh)		$0.0041

		Fixed O&M Costs ($/KW-year)		$54.07

		Annual Energy Capacity Factor 		83.50%

		Energy or Fuel Charge ($/KWh)		$0.033

		Fuel Costs ($/MMBtu)		$0.28





Accumulated Data

		NGCC w/ CCS				0.0958491983		0.2527854156		2.2367919645		2.5192148885		2.7905166031

		Scenario		$0 carbon tax		$10 Carbon Tax		$25		$50		$75		$100

		Capacity (MW)		873		873		873		873		873		873

		Outlay		2063		2063		2063		2063		2063		2063

		HR		7.045		7.045		7.045		7.045		7.045		7.045

		VOM		4.06		4.06		4.06		4.06		4.06		4.06

		FOM		54.07		54.07		54.07		54.07		54.07		54.07

		annual Gen		6729535.52		6726764.66		6726764.66		6728263.62		6723420.49		6727273

		Annual CF		88		88		88		88		88		88

		45Q credit		4.44		4.44		4.44		4.44		4.44		4.44

		Annual Rev		216093493.75		241977212.12		279045322.13		339908849.62		400202644.25		460465782.75

		Fuel Costs		0.217		0.217		0.217		0.217		0.217		0.217

		total production costs		16801147.94		17516068.65		18551406.26		20275939.99		21987196.05		23719172.62

		Emissions costs		nil		714920.709999997		1750258.32		3474792.05		5186048.11		6918024.68

		Annual Gen no 45q				6298761.84		6642447.63		6665478		6671097.25		6675005.7

		Annual CF no45q		27		82.4		86.9		87.1		87.2		87.3

		Annual Rev no 45q		0.0349		232770529.88		278736046.12		340276186.88		400663649.75		460980708.75

		Fuel Costs no 45q		4.57		4.63		4.62		4.62		4.62		4.62

		total production costs no 45q		16801147.94		212666923		224604952		227071894		228959909		230794735

		Emissions costs no 45q		nil		644755		1700428		15049726		16937741		18772567

		CCS retrofit data

		Scenario		$0 carbon tax		$10 Carbon Tax		$25		$50		$75		$100

		Capacity		867		867		867		867		867		867

		Outlay		987		987		987		987		987		987

		HR		7.091		7.091		7.091		7.091		7.091		7.091

		VOM		4.06		4.06		4.06		4.06		4.06		4.06

		FOM		54.07		54.07		54.07		54.07		54.07		54.07

		annual Gen				6278088.48		6281305.28		6272849.78		6269928.17		6266558.91

		Annual CF		0.8349854058		0.8430795997		0.8435121492		0.8424209807		0.8420337059		0.8415928056

		45Q credit		4.4728834362		4.4728834362		4.4728834362		4.4728834362		4.4728834362		4.4728834362

		Annual Rev		0.0330762744		0.0369023027		0.0420688027		0.0507933385		0.0590959332		0.0675641564

		Fuel Costs		0.2793095962		0.2832388689		0.2835336614		0.2840967023		0.2841319113		0.2840695122

		Emissions costs				601749.747838272		1587822.36550845		14031059.9821831		15795296.3956392		17486936.6825788

		Annual Gen no 45q				5669446.03		5842380.21		5903073.52		5900392.25		5901411.99

		Annual CF no45q		0.225049521		0.7633129132		0.7860000614		0.7939537572		0.793603902		0.7937394421

		Annual Rev no 45q		0.035868757		0.0380535229		0.0434382332		0.0525745492		0.0613705997		0.0703323469

		Fuel Costs no 45q		4.6065981569		4.7436151816		4.748796536		4.7503672683		4.7506524755		4.7507369914

		Emissions costs no 45q				543411.856937574		1476868.50928569		13203947.4151662		14864356.0041427		16467988.1397527

		NGCC 

		Scenario		$0 carbon tax		$10 Carbon Tax		$25		$50		$75		$100

		Capacity		1097

		Outlay		970

		HR		6.72

		VOM		1.69

		FOM		26

		Annual Gen		5858863.66		6008072.42		5844572.81		5825369.02		5837931		5864775.05

		Annual CF		62.4497449591		64.0401641168		62.297418503		62.0927249212		62.2266233174		62.5127545833

		45Q credit		0

		Annual Rev		0.0320679634		0.0360564612		0.041659705		0.0507864826		0.0598189529		0.0688699261

		Fuel Costs		4.598		4.598		4.598		4.598		4.598		4.598

		Emissions costs		0		21714960		52859432.91		105498197.94		158669408		212554306.38

		NPV		-818110717.137121



		Wind

		Scenario		$0 carbon tax		$10 Carbon Tax		$25		$50		$75		$100

		Capacity		244.5		244.5		244.5		244.5		244.5		244.5

		Outlay		1278		1278		1278		1278		1278		1278

		HR

		VOM		0		0		0		0		0		0

		FOM		42		42		42		42		42		42

		Annual Gen		1022954.42		1022954.44		1022954.44		1022954.44		1022954.44		1022954.44

		Annual CF		0.4776098925		0.4776099019		0.4776099019		0.4776099019		0.4776099019		0.4776099019

		45Q credit		0

		Annual Rev		0.0282220258		0.0321107949		0.036278814		0.0441154957		0.0519027073		0.0596797783

		Fuel Costs		0

		NPV		-17100677.0304566

		Solar

		Scenario		$0 carbon tax		$10 Carbon Tax		$25		$50		$75		$100

		Capacity		382		382		382		382		382		382

		Outlay		667		667		667		667		667		667

		HR		0		0		0		0		0		0

		VOM		0		0		0		0		0		0

		FOM		19		19		19		19		19		19

		Annual Gen		786907.45		786907.45		786907.45		786907.45		786907.45		786907.45

		Annual CF		0.235156067		0.235156067		0.235156067		0.235156067		0.235156067		0.235156067

		45Q credit

		Annual Rev		0.0304762422		0.0348573101		0.0397620505		0.048528549		0.0571726952		0.0658002761

		Fuel Costs

		NPV





raw data 10

		FuelDescription		UnitDescription		Data Item		FuelUnits		UOM		2035

				Full CCS plant 2		UnitGeneration				(MWH)		6298761.84

				Full CCS plant 2		CapacityFactor				(%)		82.363887712

				Full CCS plant 2		HrsOnLine				(HOURS)		7367

				Full CCS plant 2		TotVarProdCostByUnit				($)		212666923

				Full CCS plant 2		UnitRevenueBySubp				($)		232770529.88

				Full CCS plant 2		UnitProfitBySubp				($)		-17435381.76

				Makeup Combined Cycle North:3		UnitGeneration				(MWH)		5990817.25

				Makeup Combined Cycle North:3		CapacityFactor				(%)		63.8562409146

				Makeup Combined Cycle North:3		HrsOnLine				(HOURS)		8088

				Makeup Combined Cycle North:3		TotVarProdCostByUnit				($)		213192063.25

				Makeup Combined Cycle North:3		UnitRevenueBySubp				($)		217594971.57

				Makeup Combined Cycle North:3		UnitProfitBySubp				($)		-15904829.61

		NG ERCOT - N				FuelConsumedCost				($)		2903746864

		NG ERCOT - N				FuelHeatContent				(BTU)		12

		NG ERCOT - N		Full CCS plant 2		FuelConsumpByUnit		MCF				44429073.5		4.5981216122

		NG ERCOT - N		Full CCS plant 2		ReceiptsFuelCost				($)		205895170

		NG ERCOT - N		Full CCS plant 2		InventoryFuelCost				($)		205895170

		NG ERCOT - N		Full CCS plant 2		FuelHeatConsumpByUnit				(MBTU)		44429073.5

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelConsumpByUnit		MCF				40285302.4

		NG ERCOT - N		Makeup Combined Cycle North:3		ReceiptsFuelCost				($)		185236719.62

		NG ERCOT - N		Makeup Combined Cycle North:3		InventoryFuelCost				($)		185236719.62

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelHeatConsumpByUnit				(MBTU)		40285302.4								21714960

		Data Item		Company		Purch		PurchDescription		RunId		UOM		Year		Sum

		PurchEnergyByComp		ERCOT-N		add 42		add wind north 3		ECCCS Plant 2 CT 10 no45		(MWH)		2035		1022954.38

		PurchEnergyByComp		ERCOT-N		add 56		add solar north 10		ECCCS Plant 2 CT 10 no45		(MWH)		2035		786907.45

		PurchEnergyCost		ERCOT-N		add 56		add solar north 10		ECCCS Plant 2 CT 10 no45		($)		2035		849860.1

		PurchMarketValue		ERCOT-N		add 42		add wind north 3		ECCCS Plant 2 CT 10 no45		($)		2035		33053912.21

		PurchMarketValue		ERCOT-N		add 56		add solar north 10		ECCCS Plant 2 CT 10 no45		($)		2035		27517085.34





raw data 25

		FuelDescription		UnitDescription		Data Item		FuelUnits		UOM		2035

				Full CCS plant 2		UnitGeneration				(MWH)		6642447.63

				Full CCS plant 2		CapacityFactor				(%)		86.857992829

				Full CCS plant 2		HrsOnLine				(HOURS)		7882

				Full CCS plant 2		TotVarProdCostByUnit				($)		224604952

				Full CCS plant 2		UnitRevenueBySubp				($)		278736046.12

				Full CCS plant 2		UnitProfitBySubp				($)		16592092.18

				Makeup Combined Cycle North:3		UnitGeneration				(MWH)		5831905.02

				Makeup Combined Cycle North:3		CapacityFactor				(%)		62.162392276

				Makeup Combined Cycle North:3		HrsOnLine				(HOURS)		8088

				Makeup Combined Cycle North:3		TotVarProdCostByUnit				($)		239444719.75

				Makeup Combined Cycle North:3		UnitRevenueBySubp				($)		243803242.79

				Makeup Combined Cycle North:3		UnitProfitBySubp				($)		-15949231.56

		NG ERCOT - N				FuelConsumedCost				($)		2889538592

		NG ERCOT - N				FuelHeatContent				(BTU)		12

		NG ERCOT - N		Full CCS plant 2		FuelConsumpByUnit		MCF				46859258.12		4.6190190943

		NG ERCOT - N		Full CCS plant 2		ReceiptsFuelCost				($)		216443808

		NG ERCOT - N		Full CCS plant 2		InventoryFuelCost				($)		216443808

		NG ERCOT - N		Full CCS plant 2		FuelHeatConsumpByUnit				(MBTU)		46859258.12

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelConsumpByUnit		MCF				39216933

		NG ERCOT - N		Makeup Combined Cycle North:3		ReceiptsFuelCost				($)		180510898.75

		NG ERCOT - N		Makeup Combined Cycle North:3		InventoryFuelCost				($)		180510898.75

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelHeatConsumpByUnit				(MBTU)		39216933

		Data Item		Company		Purch		PurchDescription		RunId		UOM		Year		Sum

		PurchEnergyByComp		ERCOT-N		add 42		add wind north 3		carbon tax 2 no45		(MWH)		2035		1022954.39

		PurchEnergyByComp		ERCOT-N		add 56		add solar north 10		carbon tax 2 no45		(MWH)		2035		786907.44

		PurchEnergyCost		ERCOT-N		add 56		add solar north 10		carbon tax 2 no45		($)		2035		849860.09

		PurchMarketValue		ERCOT-N		add 42		add wind north 3		carbon tax 2 no45		($)		2035		37579603.65

		PurchMarketValue		ERCOT-N		add 56		add solar north 10		carbon tax 2 no45		($)		2035		31672045.05





raw data 50

		FuelDescription		UnitDescription		Data Item		FuelUnits		UOM		2035

				Full CCS plant 2		UnitGeneration				(MWH)		6665478

				Full CCS plant 2		CapacityFactor				(%)		87.1591426195

				Full CCS plant 2		HrsOnLine				(HOURS)		7883

				Full CCS plant 2		TotVarProdCostByUnit				($)		227071894

				Full CCS plant 2		UnitRevenueBySubp				($)		340276186.88

				Full CCS plant 2		UnitProfitBySubp				($)		75665308.35

				Makeup Combined Cycle North:3		UnitGeneration				(MWH)		5818438.16

				Makeup Combined Cycle North:3		CapacityFactor				(%)		62.0188487459

				Makeup Combined Cycle North:3		HrsOnLine				(HOURS)		8088

				Makeup Combined Cycle North:3		TotVarProdCostByUnit				($)		291644831.75

				Makeup Combined Cycle North:3		UnitRevenueBySubp				($)		296408140.08

				Makeup Combined Cycle North:3		UnitProfitBySubp				($)		-15544408.42

		NG ERCOT - N				FuelConsumedCost				($)		2886068672

		NG ERCOT - N				FuelHeatContent				(BTU)		12

		NG ERCOT - N		Full CCS plant 2		FuelConsumpByUnit		MCF				47021622		4.6186285109

		NG ERCOT - N		Full CCS plant 2		ReceiptsFuelCost				($)		217175404

		NG ERCOT - N		Full CCS plant 2		InventoryFuelCost				($)		217175404

		NG ERCOT - N		Full CCS plant 2		FuelHeatConsumpByUnit				(MBTU)		47021622

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelConsumpByUnit		MCF				39126394.88

		NG ERCOT - N		Makeup Combined Cycle North:3		ReceiptsFuelCost				($)		180086521.38

		NG ERCOT - N		Makeup Combined Cycle North:3		InventoryFuelCost				($)		180086521.38

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelHeatConsumpByUnit				(MBTU)		39126394.88

		Data Item		Company		Purch		PurchDescription		RunId		UOM		Year		Sum

		PurchEnergyByComp		ERCOT-N		add 42		add wind north 3		carbon tax 3 no45		(MWH)		2035		1022954.4

		PurchEnergyByComp		ERCOT-N		add 56		add solar north 10		carbon tax 3 no45		(MWH)		2035		786907.45

		PurchEnergyCost		ERCOT-N		add 56		add solar north 10		carbon tax 3 no45		($)		2035		849860.08

		PurchMarketValue		ERCOT-N		add 42		add wind north 3		carbon tax 3 no45		($)		2035		45617270.78

		PurchMarketValue		ERCOT-N		add 56		add solar north 10		carbon tax 3 no45		($)		2035		38577757.2





raw data 75

		FuelDescription		UnitDescription		Data Item		FuelUnits		UOM		2035

				Full CCS plant 2		UnitGeneration				(MWH)		6671097.25

				Full CCS plant 2		CapacityFactor				(%)		87.2326210726

				Full CCS plant 2		HrsOnLine				(HOURS)		7898

				Full CCS plant 2		TotVarProdCostByUnit				($)		228959909

				Full CCS plant 2		UnitRevenueBySubp				($)		400663649.75

				Full CCS plant 2		UnitProfitBySubp				($)		134164746.87

				Makeup Combined Cycle North:3		UnitGeneration				(MWH)		5834417.04

				Makeup Combined Cycle North:3		CapacityFactor				(%)		62.1891679474

				Makeup Combined Cycle North:3		HrsOnLine				(HOURS)		8088

				Makeup Combined Cycle North:3		TotVarProdCostByUnit				($)		345330360.25

				Makeup Combined Cycle North:3		UnitRevenueBySubp				($)		349898141.39

				Makeup Combined Cycle North:3		UnitProfitBySubp				($)		-15739954.63

		NG ERCOT - N				FuelConsumedCost				($)		2889616992

		NG ERCOT - N				FuelHeatContent				(BTU)		12

		NG ERCOT - N		Full CCS plant 2		FuelConsumpByUnit		MCF				47061239		4.618393823

		NG ERCOT - N		Full CCS plant 2		ReceiptsFuelCost				($)		217347335.5

		NG ERCOT - N		Full CCS plant 2		InventoryFuelCost				($)		217347335.5

		NG ERCOT - N		Full CCS plant 2		FuelHeatConsumpByUnit				(MBTU)		47061239

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelConsumpByUnit		MCF				39233823.69

		NG ERCOT - N		Makeup Combined Cycle North:3		ReceiptsFuelCost				($)		180583527.38

		NG ERCOT - N		Makeup Combined Cycle North:3		InventoryFuelCost				($)		180583527.38

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelHeatConsumpByUnit				(MBTU)		39233823.69

		Data Item		Company		Purch		PurchDescription		RunId		UOM		Year		Sum

		PurchEnergyByComp		ERCOT-N		add 42		add wind north 3		carbon tax 4 no45		(MWH)		2035		1022954.42

		PurchEnergyByComp		ERCOT-N		add 56		add solar north 10		carbon tax 4 no45		(MWH)		2035		786907.45

		PurchEnergyCost		ERCOT-N		add 56		add solar north 10		carbon tax 4 no45		($)		2035		849860.08

		PurchMarketValue		ERCOT-N		add 42		add wind north 3		carbon tax 4 no45		($)		2035		53581215.44

		PurchMarketValue		ERCOT-N		add 56		add solar north 10		carbon tax 4 no45		($)		2035		45352529.85





raw data 100

		FuelDescription		UnitDescription		Data Item		FuelUnits		UOM		2035

				Full CCS plant 2		UnitGeneration				(MWH)		6675005.7

				Full CCS plant 2		CapacityFactor				(%)		87.2837287577

				Full CCS plant 2		HrsOnLine				(HOURS)		7898

				Full CCS plant 2		TotVarProdCostByUnit				($)		230794735

				Full CCS plant 2		UnitRevenueBySubp				($)		460980708.75

				Full CCS plant 2		UnitProfitBySubp				($)		192646996.34

				Makeup Combined Cycle North:3		UnitGeneration				(MWH)		5861409.39

				Makeup Combined Cycle North:3		CapacityFactor				(%)		62.4768799461

				Makeup Combined Cycle North:3		HrsOnLine				(HOURS)		8088

				Makeup Combined Cycle North:3		TotVarProdCostByUnit				($)		400217542.5

				Makeup Combined Cycle North:3		UnitRevenueBySubp				($)		404524452.01

				Makeup Combined Cycle North:3		UnitProfitBySubp				($)		-16000642.05

		NG ERCOT - N				FuelConsumedCost				($)		2886002152

		NG ERCOT - N				FuelHeatContent				(BTU)		12

		NG ERCOT - N		Full CCS plant 2		FuelConsumpByUnit		MCF				47088792

		NG ERCOT - N		Full CCS plant 2		ReceiptsFuelCost				($)		217465852.5

		NG ERCOT - N		Full CCS plant 2		InventoryFuelCost				($)		217465852.5

		NG ERCOT - N		Full CCS plant 2		FuelHeatConsumpByUnit				(MBTU)		47088792

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelConsumpByUnit		MCF				39415291.78

		NG ERCOT - N		Makeup Combined Cycle North:3		ReceiptsFuelCost				($)		181558357.38

		NG ERCOT - N		Makeup Combined Cycle North:3		InventoryFuelCost				($)		181558357.38

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelHeatConsumpByUnit				(MBTU)		39415291.78

		Data Item		Company		Purch		PurchDescription		RunId		UOM		Year		Sum

		PurchEnergyByComp		ERCOT-N		add 42		add wind north 3		carbon tax 5 no45		(MWH)		2035		1022954.42

		PurchEnergyByComp		ERCOT-N		add 56		add solar north 10		carbon tax 5 no45		(MWH)		2035		786907.45

		PurchEnergyCost		ERCOT-N		add 56		add solar north 10		carbon tax 5 no45		($)		2035		849860.08

		PurchMarketValue		ERCOT-N		add 42		add wind north 3		carbon tax 5 no45		($)		2035		61511291.9

		PurchMarketValue		ERCOT-N		add 56		add solar north 10		carbon tax 5 no45		($)		2035		52131056.57
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« Lower system LMP in the 2035 IHS ERCOT system is driven by a large
percentage of renewable generation

« The 45Q incentive changes the dispatch cost of plants by reducing fuel
cost to an average $0.21/MMBtu, low enough to raise plant CF to 88%

« 45Q incentive claimable for only 12 years

« Despite running at a high CF, all plants remain at a negative NPV in the
modeled system, and will require additional revenue streams

« Retrofit NGCC plant with Parasitic load supplying capture load has the
Best NPV, Greenfield NGCC with integrated capture and the solar Auxiliary
plant being the next closest
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Scenario Results

« 5 Carbon tax scenarios were run using PROMOD to add CO2 emissions
costs on all thermal units in the model
« $10/Tonne, $25/Tonne, $50/Tonne, $75/Tonne, and $100/Tonne

* Plants:
« Greenfield NGCC W/ Direct Integration

Brownfield NGCC W/ Direct Integration Retrofit 38

Unabated NGCC Unit g0 ——$0/Tonne

Wind Plant f\qjg —e—3$10/Tonne

Solar Plant o 30 —e—$25/Tonne
§ 20 $50/Tonne

10 —e—$75/Tonne

0 ——$100/Tonne
1234567 8 92101112

Months

ERCOT On-Peak Average LMP

« Carbon Tax increases Thermal unit Dispatch costs, increasing System LMP
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Carbon Tax Sensitivities = |NATIONAL
Wind Plant TL TECHNOLOGY

LABORATORY
o 244 MW Wind plant

NPV Breakeven point is
at $12/Tonne CO2

e S ] S o] o | S
S10/Tonne S25/Tonne S50/Tonne S75/Tonne $100/Tonne
Inifene] REte f 9.65% 12.99% 19.55% 27.01% 35.83%

Return (IRR)

Net Present Value
(NPV)

After Tax
Weighted
Average Cost of
Capital (ATWACC)

($3.453,429) $28,717,217 $87.501,839 $145,763,488  $203,949,270

6.70% 6.70% 6.70% 6.70% 6.70%

Financially
Feasible?2
Profitable?¢ No Yes Yes Yes Yes

No Yes Yes Yes Yes
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NPV Tables

		NGCC W/ccs

		Attribute		Carbon Tax: $10/Tonne		Carbon Tax: $25/Tonne		Carbon Tax: $50/Tonne		Carbon Tax: $75/Tonne		Carbon Tax: $100/Tonne

		Internal Rate of Return (IRR)		Infeasible		Infeasible		13.11%		20.58%		27.95%								10		(624,235,188)		10

		Net Present Value (NPV)		(607,699,406)		(303,703,501)		165,429,565		607,786,628		1,047,600,094								25		(367,762,961)		25

		After Tax Weighted Average Cost of Capital (ATWACC)		6.70%		6.70%		6.70%		6.70%		6.70%								50		33,774,744		50

		Financially Feasible?		No		No		Yes		Yes		Yes								75		352,519,954		75

		Profitable?		No		No		Yes		Yes		Yes								100		664,589,446		100

		NGCC retrofit

		Attribute		Carbon Tax: $10/Tonne		Carbon Tax: $25/Tonne		Carbon Tax: $50/Tonne		Carbon Tax: $75/Tonne		Carbon Tax: $100/Tonne

		Internal Rate of Return (IRR)		17.16%		27.63%		45.05%		64.35%		88.18%

		Net Present Value (NPV)		110,977,944		300,149,129		611,466,532		905,135,640		1,204,623,747

		After Tax Weighted Average Cost of Capital (ATWACC)		6.70%		6.70%		6.70%		6.70%		6.70%

		Financially Feasible?		Yes		Yes		Yes		Yes		Yes

		Profitable?		Yes		Yes		Yes		Yes		Yes

		NGCC 

		Attribute		Carbon Tax: $10/Tonne		Carbon Tax: $25/Tonne		Carbon Tax: $50/Tonne		Carbon Tax: $75/Tonne		Carbon Tax: $100/Tonne

		Internal Rate of Return (IRR)		Infeasible		Infeasible		11.69%		30.50%		54.68%

		Net Present Value (NPV)		(624,235,188)		(367,762,961)		33,774,744		352,519,954		664,589,446

		After Tax Weighted Average Cost of Capital (ATWACC)		6.70%		6.70%		6.70%		6.70%		6.70%

		Financially Feasible?		No		No		Yes		No		No

		Profitable?		No		No		Yes		No		No

		Wind 

		Attribute		Carbon Tax: $10/Tonne		Carbon Tax: $25/Tonne		Carbon Tax: $50/Tonne		Carbon Tax: $75/Tonne		Carbon Tax: $100/Tonne

		Internal Rate of Return (IRR)		9.65%		12.99%		19.55%		27.01%		35.83%

		Net Present Value (NPV)		($3,453,429)		$28,717,217		$87,501,839		$145,763,488		$203,949,270

		After Tax Weighted Average Cost of Capital (ATWACC)		6.70%		6.70%		6.70%		6.70%		6.70%

		Financially Feasible?		No		Yes		Yes		Yes		Yes

		Profitable?		No		Yes		Yes		Yes		Yes

		Solar

		Attribute		Carbon Tax: $10/Tonne		Carbon Tax: $25/Tonne		Carbon Tax: $50/Tonne		Carbon Tax: $75/Tonne		Carbon Tax: $100/Tonne

		Internal Rate of Return (IRR)		13.08%		18.05%		27.13%		37.18%		48.90%

		Net Present Value (NPV)		13,818,549		36,334,840		76,101,252		115,312,652		154,448,909

		After Tax Weighted Average Cost of Capital (ATWACC)		6.50%		6.70%		6.70%		6.70%		6.70%

		Financially Feasible?		Yes		Yes		Yes		Yes		Yes

		Profitable?		Yes		Yes		Yes		Yes		Yes



		Attribute		NGCC Plant		Wind Plant		Solar Plant

		Internal Rate of Return (IRR)		Infeasable		6.33%		8.33%

		Net Present Value (NPV)		(818,110,717)		(36,208,812)		(7,428,597)

		After Tax Weighted Average Cost of Capital (ATWACC)		6.50%		6.50%		6.50%

		Financially Feasible?		No		No		No

		Profitable?		No		No		No



		Attribute		Brownfield Plant Plant

		Internal Rate of Return (IRR)		8.17%

		Net Present Value (NPV)		(25,198,726)

		After Tax Weighted Average Cost of Capital (ATWACC)		6.70%

		Financially Feasible?		Yes

		Profitable?		No
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Sheet2

		Attribute		Plant 1		Plant 2		Plant 3		Plant 4		Plant 5		Plant 6

		Project capacity (MW)		873		873		992		992		992		992

		Outlay per unit capacity ($/KW)		$2,063		$2,063		$2,333		$1,892		$1,815		$1,815

		Heat Rate (BTU/KWh)		7,045		7,045		6,196		6,196		6,196		6,196

		Variable O&M Costs ($/KWh)		$0.0041		$0.0041		$0.0042		$0.0037		$0.0036		$0.0036

		Fixed O&M Costs ($/KW-year)		$54.07		$54.07		$63.69		$48.72		$47.56		$47.56

		Annual Energy Capacity Factor 		87.90%		87.90%		92.30%		87.80%		87.80%		87.80%

		45Q Tax Credit ($/MMBtu)		$4.44		$4.44		$6.42		$4.44		$4.44		$4.44

		Energy or Fuel Charge ($/KWh)		$0.032		$0.032		$0.032		$0.032		$0.032		$0.032

		Fuel Costs ($/MMBtu)		$0.21		$0.21		$0.74		$0.71		$6.77		$6.77



		Attribute		NGCC		Wind		Solar

		Project capacity (MW)		1097		244.5		382

		Outlay per unit capacity ($/KW)		$970		$1,278		$667

		Heat Rate (BTU/KWh)		6,720		-		-

		Variable O&M Costs ($/KWh)		$0.0017		$0.0000		$0.0000

		Fixed O&M Costs ($/KW-year)		$54.07		$42.00		$19.00

		Annual Energy Capacity Factor 		62.50%		47.80%		23.50%

		Energy or Fuel Charge ($/KWh)		$0.032		$0.032		$0.032

		Fuel Costs ($/MMBtu)		$4.56		-		-



		Attribute		Brownfield Plant

		Project capacity (MW)		867

		Outlay per unit capacity ($/KW)		$987

		Heat Rate (BTU/KWh)		7,091

		Variable O&M Costs ($/KWh)		$0.0041

		Fixed O&M Costs ($/KW-year)		$54.07

		Annual Energy Capacity Factor 		83.50%

		Energy or Fuel Charge ($/KWh)		$0.033

		Fuel Costs ($/MMBtu)		$0.28





Accumulated Data

		NGCC w/ CCS				0.0958491983		0.2527854156		0.5073212054		0.7621153218		1.0162414577

		Scenario		$0 carbon tax		$10 Carbon Tax		$25		$50		$75		$100						$10 Carbon Tax		$25		$50		$75		$100

		Capacity (MW)		873		873		873		873		873		873				emissions costs		0.00010628		0.0002601932		0.0005164471		0.0007713407		0.001028355

		Outlay		2063		2063		2063		2063		2063		2063				no q costs		0.0001023622		0.0002559942		0.0005120999		0.0007680928		0.0010241989

		HR		7.045		7.045		7.045		7.045		7.045		7.045

		VOM		4.06		4.06		4.06		4.06		4.06		4.06

		FOM		54.07		54.07		54.07		54.07		54.07		54.07

		annual Gen		6729535.52		6726764.66		6726764.66		6728263.62		6723420.49		6727273

		Annual CF		88		88		88		88		88		88

		45Q credit		4.44		4.44		4.44		4.44		4.44		4.44

		Annual Rev		216093493.75		241977212.12		279045322.13		339908849.62		400202644.25		460465782.75						0.0359723023		0.041482843		0.0505195499		0.0595236673		0.0684476136

		Fuel Costs		0.217		0.217		0.217		0.217		0.217		0.217

		total production costs		16801147.94		17516068.65		18551406.26		20275939.99		21987196.05		23719172.62

		Emissions costs		nil		714920.709999997		1750258.32		3474792.05		5186048.11		6918024.68

		Annual Gen no 45q				6298761.84		6642447.63		6665478		6671097.25		6675005.7

		Annual CF no45q		27		82.4		86.9		87.1		87.2		87.3

		Annual Rev no 45q		0.0349		232770529.88		278736046.12		340276186.88		400663649.75		460980708.75						0.036954966		0.0419628519		0.0510505303		0.0600596326		0.0690607214

		Fuel Costs no 45q		4.57		4.63		4.62		4.62		4.62		4.62

		total production costs no 45q		16801147.94		212666923		224604952		227071894		228959909		230794735

		Emissions costs no 45q		nil		644755		1700428		3413390.81		5124021.77		6836533.72

		CCS retrofit data

		Scenario		$0 carbon tax		$10 Carbon Tax		$25		$50		$75		$100

		Capacity		867		867		867		867		867		867

		Outlay		987		987		987		987		987		987

		HR		7.091		7.091		7.091		7.091		7.091		7.091

		VOM		4.06		4.06		4.06		4.06		4.06		4.06

		FOM		54.07		54.07		54.07		54.07		54.07		54.07

		annual Gen				6278088.48		6281305.28		6272849.78		6269928.17		6266558.91

		Annual CF		0.8349854058		0.8430795997		0.8435121492		0.8424209807		0.8420337059		0.8415928056

		45Q credit		4.4728834362		4.4728834362		4.4728834362		4.4728834362		4.4728834362		4.4728834362

		Annual Rev		0.0330762744		0.0369023027		0.0420688027		0.0507933385		0.0590959332		0.0675641564

		Fuel Costs		0.2793095962		0.2832388689		0.2835336614		0.2840967023		0.2841319113		0.2840695122

		Emissions costs				601749.747838272		1587822.36550845		3182349.71173179		4778408.32463184		6368336.96158628

		Annual Gen no 45q				5669446.03		5842380.21		5903073.52		5900392.25		5901411.99

		Annual CF no45q		0.225049521		0.7633129132		0.7860000614		0.7939537572		0.793603902		0.7937394421

		Annual Rev no 45q		0.035868757		0.0380535229		0.0434382332		0.0525745492		0.0613705997		0.0703323469

		Fuel Costs no 45q		4.6065981569		4.7436151816		4.748796536		4.7503672683		4.7506524755		4.7507369914

		Emissions costs no 45q				543411.856937574		1476868.50928569		2994754.3737774		4496779.33806268		5997259.52332354

		NGCC 

		Scenario		$0 carbon tax		$10 Carbon Tax		$25		$50		$75		$100

		Capacity		1097

		Outlay		970

		HR		6.72

		VOM		1.69

		FOM		26

		Annual Gen		5858863.66		6008072.42		5844572.81		5825369.02		5837931		5864775.05

		Annual CF		62.4497449591		64.0401641168		62.297418503		62.0927249212		62.2266233174		62.5127545833

		45Q credit		0

		Annual Rev		0.0320679634		0.0360564612		0.041659705		0.0507864826		0.0598189529		0.0688699261

		Fuel Costs		4.598		4.598		4.598		4.598		4.598		4.598

		Emissions costs		0		21714960		52859432.91		105498197.94		158669408		212554306.38

		NPV

						0.0036142973		0.009044191		0.0181101313		0.0271790482		0.0362425335

		Wind

		Scenario		$0 carbon tax		$10 Carbon Tax		$25		$50		$75		$100

		Capacity		244.5		244.5		244.5		244.5		244.5		244.5

		Outlay		1278		1278		1278		1278		1278		1278

		HR

		VOM		0		0		0		0		0		0

		FOM		42		42		42		42		42		42

		Annual Gen		1022954.42		1022954.44		1022954.44		1022954.44		1022954.44		1022954.44

		Annual CF		0.4776098925		0.4776099019		0.4776099019		0.4776099019		0.4776099019		0.4776099019

		45Q credit		0

		Annual Rev		0.0282220258		0.0321107949		0.036278814		0.0441154957		0.0519027073		0.0596797783

		Fuel Costs		0

		NPV		-17100677.0304566

		Solar

		Scenario		$0 carbon tax		$10 Carbon Tax		$25		$50		$75		$100

		Capacity		382		382		382		382		382		382

		Outlay		667		667		667		667		667		667

		HR		0		0		0		0		0		0

		VOM		0		0		0		0		0		0

		FOM		19		19		19		19		19		19

		Annual Gen		786907.45		786907.45		786907.45		786907.45		786907.45		786907.45

		Annual CF		0.235156067		0.235156067		0.235156067		0.235156067		0.235156067		0.235156067

		45Q credit

		Annual Rev		0.0304762422		0.0348573101		0.0397620505		0.048528549		0.0571726952		0.0658002761

		Fuel Costs

		NPV





raw data 10

		FuelDescription		UnitDescription		Data Item		FuelUnits		UOM		2035

				Full CCS plant 2		UnitGeneration				(MWH)		6298761.84

				Full CCS plant 2		CapacityFactor				(%)		82.363887712

				Full CCS plant 2		HrsOnLine				(HOURS)		7367

				Full CCS plant 2		TotVarProdCostByUnit				($)		212666923

				Full CCS plant 2		UnitRevenueBySubp				($)		232770529.88

				Full CCS plant 2		UnitProfitBySubp				($)		-17435381.76

				Makeup Combined Cycle North:3		UnitGeneration				(MWH)		5990817.25

				Makeup Combined Cycle North:3		CapacityFactor				(%)		63.8562409146

				Makeup Combined Cycle North:3		HrsOnLine				(HOURS)		8088

				Makeup Combined Cycle North:3		TotVarProdCostByUnit				($)		213192063.25

				Makeup Combined Cycle North:3		UnitRevenueBySubp				($)		217594971.57

				Makeup Combined Cycle North:3		UnitProfitBySubp				($)		-15904829.61

		NG ERCOT - N				FuelConsumedCost				($)		2903746864

		NG ERCOT - N				FuelHeatContent				(BTU)		12

		NG ERCOT - N		Full CCS plant 2		FuelConsumpByUnit		MCF				44429073.5		4.5981216122

		NG ERCOT - N		Full CCS plant 2		ReceiptsFuelCost				($)		205895170

		NG ERCOT - N		Full CCS plant 2		InventoryFuelCost				($)		205895170

		NG ERCOT - N		Full CCS plant 2		FuelHeatConsumpByUnit				(MBTU)		44429073.5

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelConsumpByUnit		MCF				40285302.4

		NG ERCOT - N		Makeup Combined Cycle North:3		ReceiptsFuelCost				($)		185236719.62

		NG ERCOT - N		Makeup Combined Cycle North:3		InventoryFuelCost				($)		185236719.62

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelHeatConsumpByUnit				(MBTU)		40285302.4								21714960

		Data Item		Company		Purch		PurchDescription		RunId		UOM		Year		Sum

		PurchEnergyByComp		ERCOT-N		add 42		add wind north 3		ECCCS Plant 2 CT 10 no45		(MWH)		2035		1022954.38

		PurchEnergyByComp		ERCOT-N		add 56		add solar north 10		ECCCS Plant 2 CT 10 no45		(MWH)		2035		786907.45

		PurchEnergyCost		ERCOT-N		add 56		add solar north 10		ECCCS Plant 2 CT 10 no45		($)		2035		849860.1

		PurchMarketValue		ERCOT-N		add 42		add wind north 3		ECCCS Plant 2 CT 10 no45		($)		2035		33053912.21

		PurchMarketValue		ERCOT-N		add 56		add solar north 10		ECCCS Plant 2 CT 10 no45		($)		2035		27517085.34





raw data 25

		FuelDescription		UnitDescription		Data Item		FuelUnits		UOM		2035

				Full CCS plant 2		UnitGeneration				(MWH)		6642447.63

				Full CCS plant 2		CapacityFactor				(%)		86.857992829

				Full CCS plant 2		HrsOnLine				(HOURS)		7882

				Full CCS plant 2		TotVarProdCostByUnit				($)		224604952

				Full CCS plant 2		UnitRevenueBySubp				($)		278736046.12

				Full CCS plant 2		UnitProfitBySubp				($)		16592092.18

				Makeup Combined Cycle North:3		UnitGeneration				(MWH)		5831905.02

				Makeup Combined Cycle North:3		CapacityFactor				(%)		62.162392276

				Makeup Combined Cycle North:3		HrsOnLine				(HOURS)		8088

				Makeup Combined Cycle North:3		TotVarProdCostByUnit				($)		239444719.75

				Makeup Combined Cycle North:3		UnitRevenueBySubp				($)		243803242.79

				Makeup Combined Cycle North:3		UnitProfitBySubp				($)		-15949231.56

		NG ERCOT - N				FuelConsumedCost				($)		2889538592

		NG ERCOT - N				FuelHeatContent				(BTU)		12

		NG ERCOT - N		Full CCS plant 2		FuelConsumpByUnit		MCF				46859258.12		4.6190190943

		NG ERCOT - N		Full CCS plant 2		ReceiptsFuelCost				($)		216443808

		NG ERCOT - N		Full CCS plant 2		InventoryFuelCost				($)		216443808

		NG ERCOT - N		Full CCS plant 2		FuelHeatConsumpByUnit				(MBTU)		46859258.12

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelConsumpByUnit		MCF				39216933

		NG ERCOT - N		Makeup Combined Cycle North:3		ReceiptsFuelCost				($)		180510898.75

		NG ERCOT - N		Makeup Combined Cycle North:3		InventoryFuelCost				($)		180510898.75

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelHeatConsumpByUnit				(MBTU)		39216933

		Data Item		Company		Purch		PurchDescription		RunId		UOM		Year		Sum

		PurchEnergyByComp		ERCOT-N		add 42		add wind north 3		carbon tax 2 no45		(MWH)		2035		1022954.39

		PurchEnergyByComp		ERCOT-N		add 56		add solar north 10		carbon tax 2 no45		(MWH)		2035		786907.44

		PurchEnergyCost		ERCOT-N		add 56		add solar north 10		carbon tax 2 no45		($)		2035		849860.09

		PurchMarketValue		ERCOT-N		add 42		add wind north 3		carbon tax 2 no45		($)		2035		37579603.65

		PurchMarketValue		ERCOT-N		add 56		add solar north 10		carbon tax 2 no45		($)		2035		31672045.05





raw data 50

		FuelDescription		UnitDescription		Data Item		FuelUnits		UOM		2035

				Full CCS plant 2		UnitGeneration				(MWH)		6665478

				Full CCS plant 2		CapacityFactor				(%)		87.1591426195

				Full CCS plant 2		HrsOnLine				(HOURS)		7883

				Full CCS plant 2		TotVarProdCostByUnit				($)		227071894

				Full CCS plant 2		UnitRevenueBySubp				($)		340276186.88

				Full CCS plant 2		UnitProfitBySubp				($)		75665308.35

				Makeup Combined Cycle North:3		UnitGeneration				(MWH)		5818438.16

				Makeup Combined Cycle North:3		CapacityFactor				(%)		62.0188487459

				Makeup Combined Cycle North:3		HrsOnLine				(HOURS)		8088

				Makeup Combined Cycle North:3		TotVarProdCostByUnit				($)		291644831.75

				Makeup Combined Cycle North:3		UnitRevenueBySubp				($)		296408140.08

				Makeup Combined Cycle North:3		UnitProfitBySubp				($)		-15544408.42

		NG ERCOT - N				FuelConsumedCost				($)		2886068672

		NG ERCOT - N				FuelHeatContent				(BTU)		12

		NG ERCOT - N		Full CCS plant 2		FuelConsumpByUnit		MCF				47021622		4.6186285109

		NG ERCOT - N		Full CCS plant 2		ReceiptsFuelCost				($)		217175404

		NG ERCOT - N		Full CCS plant 2		InventoryFuelCost				($)		217175404

		NG ERCOT - N		Full CCS plant 2		FuelHeatConsumpByUnit				(MBTU)		47021622

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelConsumpByUnit		MCF				39126394.88

		NG ERCOT - N		Makeup Combined Cycle North:3		ReceiptsFuelCost				($)		180086521.38

		NG ERCOT - N		Makeup Combined Cycle North:3		InventoryFuelCost				($)		180086521.38

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelHeatConsumpByUnit				(MBTU)		39126394.88

		Data Item		Company		Purch		PurchDescription		RunId		UOM		Year		Sum

		PurchEnergyByComp		ERCOT-N		add 42		add wind north 3		carbon tax 3 no45		(MWH)		2035		1022954.4

		PurchEnergyByComp		ERCOT-N		add 56		add solar north 10		carbon tax 3 no45		(MWH)		2035		786907.45

		PurchEnergyCost		ERCOT-N		add 56		add solar north 10		carbon tax 3 no45		($)		2035		849860.08

		PurchMarketValue		ERCOT-N		add 42		add wind north 3		carbon tax 3 no45		($)		2035		45617270.78

		PurchMarketValue		ERCOT-N		add 56		add solar north 10		carbon tax 3 no45		($)		2035		38577757.2





raw data 75

		FuelDescription		UnitDescription		Data Item		FuelUnits		UOM		2035

				Full CCS plant 2		UnitGeneration				(MWH)		6671097.25

				Full CCS plant 2		CapacityFactor				(%)		87.2326210726

				Full CCS plant 2		HrsOnLine				(HOURS)		7898

				Full CCS plant 2		TotVarProdCostByUnit				($)		228959909

				Full CCS plant 2		UnitRevenueBySubp				($)		400663649.75

				Full CCS plant 2		UnitProfitBySubp				($)		134164746.87

				Makeup Combined Cycle North:3		UnitGeneration				(MWH)		5834417.04

				Makeup Combined Cycle North:3		CapacityFactor				(%)		62.1891679474

				Makeup Combined Cycle North:3		HrsOnLine				(HOURS)		8088

				Makeup Combined Cycle North:3		TotVarProdCostByUnit				($)		345330360.25

				Makeup Combined Cycle North:3		UnitRevenueBySubp				($)		349898141.39

				Makeup Combined Cycle North:3		UnitProfitBySubp				($)		-15739954.63

		NG ERCOT - N				FuelConsumedCost				($)		2889616992

		NG ERCOT - N				FuelHeatContent				(BTU)		12

		NG ERCOT - N		Full CCS plant 2		FuelConsumpByUnit		MCF				47061239		4.618393823

		NG ERCOT - N		Full CCS plant 2		ReceiptsFuelCost				($)		217347335.5

		NG ERCOT - N		Full CCS plant 2		InventoryFuelCost				($)		217347335.5

		NG ERCOT - N		Full CCS plant 2		FuelHeatConsumpByUnit				(MBTU)		47061239

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelConsumpByUnit		MCF				39233823.69

		NG ERCOT - N		Makeup Combined Cycle North:3		ReceiptsFuelCost				($)		180583527.38

		NG ERCOT - N		Makeup Combined Cycle North:3		InventoryFuelCost				($)		180583527.38

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelHeatConsumpByUnit				(MBTU)		39233823.69

		Data Item		Company		Purch		PurchDescription		RunId		UOM		Year		Sum

		PurchEnergyByComp		ERCOT-N		add 42		add wind north 3		carbon tax 4 no45		(MWH)		2035		1022954.42

		PurchEnergyByComp		ERCOT-N		add 56		add solar north 10		carbon tax 4 no45		(MWH)		2035		786907.45

		PurchEnergyCost		ERCOT-N		add 56		add solar north 10		carbon tax 4 no45		($)		2035		849860.08

		PurchMarketValue		ERCOT-N		add 42		add wind north 3		carbon tax 4 no45		($)		2035		53581215.44

		PurchMarketValue		ERCOT-N		add 56		add solar north 10		carbon tax 4 no45		($)		2035		45352529.85





raw data 100

		FuelDescription		UnitDescription		Data Item		FuelUnits		UOM		2035

				Full CCS plant 2		UnitGeneration				(MWH)		6675005.7

				Full CCS plant 2		CapacityFactor				(%)		87.2837287577

				Full CCS plant 2		HrsOnLine				(HOURS)		7898

				Full CCS plant 2		TotVarProdCostByUnit				($)		230794735

				Full CCS plant 2		UnitRevenueBySubp				($)		460980708.75

				Full CCS plant 2		UnitProfitBySubp				($)		192646996.34

				Makeup Combined Cycle North:3		UnitGeneration				(MWH)		5861409.39

				Makeup Combined Cycle North:3		CapacityFactor				(%)		62.4768799461

				Makeup Combined Cycle North:3		HrsOnLine				(HOURS)		8088

				Makeup Combined Cycle North:3		TotVarProdCostByUnit				($)		400217542.5

				Makeup Combined Cycle North:3		UnitRevenueBySubp				($)		404524452.01

				Makeup Combined Cycle North:3		UnitProfitBySubp				($)		-16000642.05

		NG ERCOT - N				FuelConsumedCost				($)		2886002152

		NG ERCOT - N				FuelHeatContent				(BTU)		12

		NG ERCOT - N		Full CCS plant 2		FuelConsumpByUnit		MCF				47088792

		NG ERCOT - N		Full CCS plant 2		ReceiptsFuelCost				($)		217465852.5

		NG ERCOT - N		Full CCS plant 2		InventoryFuelCost				($)		217465852.5

		NG ERCOT - N		Full CCS plant 2		FuelHeatConsumpByUnit				(MBTU)		47088792

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelConsumpByUnit		MCF				39415291.78

		NG ERCOT - N		Makeup Combined Cycle North:3		ReceiptsFuelCost				($)		181558357.38

		NG ERCOT - N		Makeup Combined Cycle North:3		InventoryFuelCost				($)		181558357.38

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelHeatConsumpByUnit				(MBTU)		39415291.78

		Data Item		Company		Purch		PurchDescription		RunId		UOM		Year		Sum

		PurchEnergyByComp		ERCOT-N		add 42		add wind north 3		carbon tax 5 no45		(MWH)		2035		1022954.42

		PurchEnergyByComp		ERCOT-N		add 56		add solar north 10		carbon tax 5 no45		(MWH)		2035		786907.45

		PurchEnergyCost		ERCOT-N		add 56		add solar north 10		carbon tax 5 no45		($)		2035		849860.08

		PurchMarketValue		ERCOT-N		add 42		add wind north 3		carbon tax 5 no45		($)		2035		61511291.9

		PurchMarketValue		ERCOT-N		add 56		add solar north 10		carbon tax 5 no45		($)		2035		52131056.57
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NPV Tables

		NGCC W/ccs

		Attribute		Carbon Tax: $10/Tonne		Carbon Tax: $25/Tonne		Carbon Tax: $50/Tonne		Carbon Tax: $75/Tonne		Carbon Tax: $100/Tonne

		Internal Rate of Return (IRR)		Infeasible		Infeasible		13.11%		20.58%		27.95%								10		(607,699,406)		10

		Net Present Value (NPV)		(607,699,406)		(303,703,501)		165,429,565		607,786,628		1,047,600,094								25		(303,703,501)		25

		After Tax Weighted Average Cost of Capital (ATWACC)		6.70%		6.70%		6.70%		6.70%		6.70%								50		165,429,565		50

		Financially Feasible?		No		No		Yes		Yes		Yes								75		607,786,628		75

		Profitable?		No		No		Yes		Yes		Yes								100		1,047,600,094		100

		NGCC retrofit

		Attribute		Carbon Tax: $10/Tonne		Carbon Tax: $25/Tonne		Carbon Tax: $50/Tonne		Carbon Tax: $75/Tonne		Carbon Tax: $100/Tonne

		Internal Rate of Return (IRR)		17.16%		27.63%		45.05%		64.35%		88.18%

		Net Present Value (NPV)		110,977,944		300,149,129		611,466,532		905,135,640		1,204,623,747

		After Tax Weighted Average Cost of Capital (ATWACC)		6.70%		6.70%		6.70%		6.70%		6.70%

		Financially Feasible?		Yes		Yes		Yes		Yes		Yes

		Profitable?		Yes		Yes		Yes		Yes		Yes

		NGCC 

		Attribute		Carbon Tax: $10/Tonne		Carbon Tax: $25/Tonne		Carbon Tax: $50/Tonne		Carbon Tax: $75/Tonne		Carbon Tax: $100/Tonne

		Internal Rate of Return (IRR)		0.99%		6.37%		16.31%		29.04%		47.79%

		Net Present Value (NPV)		($475,114,483)		($178,122,784)		$263,065,642		$670,176,486		$1,077,566,946

		After Tax Weighted Average Cost of Capital (ATWACC)		6.70%		6.70%		6.70%		6.70%		6.70%

		Financially Feasible?		No		No		Yes		No		No

		Profitable?		No		No		Yes		No		No

		Wind 

		Attribute		Carbon Tax: $10/Tonne		Carbon Tax: $25/Tonne		Carbon Tax: $50/Tonne		Carbon Tax: $75/Tonne		Carbon Tax: $100/Tonne

		Internal Rate of Return (IRR)		9.40%		12.62%		18.82%		25.75%		33.80%

		Net Present Value (NPV)		(5,817,016)		24,629,069		79,769,148		134,373,393		188,906,533

		After Tax Weighted Average Cost of Capital (ATWACC)		6.70%		6.70%		6.70%		6.70%		6.70%

		Financially Feasible?		No		Yes		Yes		Yes		Yes

		Profitable?		No		Yes		Yes		Yes		Yes

		Solar

		Attribute		Carbon Tax: $10/Tonne		Carbon Tax: $25/Tonne		Carbon Tax: $50/Tonne		Carbon Tax: $75/Tonne		Carbon Tax: $100/Tonne

		Internal Rate of Return (IRR)		13.08%		18.05%		27.13%		37.18%		48.90%

		Net Present Value (NPV)		13,818,549		36,334,840		76,101,252		115,312,652		154,448,909

		After Tax Weighted Average Cost of Capital (ATWACC)		6.50%		6.70%		6.70%		6.70%		6.70%

		Financially Feasible?		Yes		Yes		Yes		Yes		Yes

		Profitable?		Yes		Yes		Yes		Yes		Yes



		Attribute		NGCC Plant		Wind Plant		Solar Plant

		Internal Rate of Return (IRR)		Infeasable		6.33%		8.33%

		Net Present Value (NPV)		(818,110,717)		(36,208,812)		(7,428,597)

		After Tax Weighted Average Cost of Capital (ATWACC)		6.50%		6.50%		6.50%

		Financially Feasible?		No		No		No

		Profitable?		No		No		No



		Attribute		Brownfield Plant Plant

		Internal Rate of Return (IRR)		8.17%

		Net Present Value (NPV)		(25,198,726)

		After Tax Weighted Average Cost of Capital (ATWACC)		6.70%

		Financially Feasible?		Yes

		Profitable?		No





Sheet2

		Attribute		Plant 1		Plant 2		Plant 3		Plant 4		Plant 5		Plant 6

		Project capacity (MW)		873		873		992		992		992		992

		Outlay per unit capacity ($/KW)		$2,063		$2,063		$2,333		$1,892		$1,815		$1,815

		Heat Rate (BTU/KWh)		7,045		7,045		6,196		6,196		6,196		6,196

		Variable O&M Costs ($/KWh)		$0.0041		$0.0041		$0.0042		$0.0037		$0.0036		$0.0036

		Fixed O&M Costs ($/KW-year)		$54.07		$54.07		$63.69		$48.72		$47.56		$47.56

		Annual Energy Capacity Factor 		87.90%		87.90%		92.30%		87.80%		87.80%		87.80%

		45Q Tax Credit ($/MMBtu)		$4.44		$4.44		$6.42		$4.44		$4.44		$4.44

		Energy or Fuel Charge ($/KWh)		$0.032		$0.032		$0.032		$0.032		$0.032		$0.032

		Fuel Costs ($/MMBtu)		$0.21		$0.21		$0.74		$0.71		$6.77		$6.77



		Attribute		NGCC		Wind		Solar

		Project capacity (MW)		1097		244.5		382

		Outlay per unit capacity ($/KW)		$970		$1,278		$667

		Heat Rate (BTU/KWh)		6,720		-		-

		Variable O&M Costs ($/KWh)		$0.0017		$0.0000		$0.0000

		Fixed O&M Costs ($/KW-year)		$54.07		$42.00		$19.00

		Annual Energy Capacity Factor 		62.50%		47.80%		23.50%

		Energy or Fuel Charge ($/KWh)		$0.032		$0.032		$0.032

		Fuel Costs ($/MMBtu)		$4.56		-		-



		Attribute		Brownfield Plant

		Project capacity (MW)		867

		Outlay per unit capacity ($/KW)		$987

		Heat Rate (BTU/KWh)		7,091

		Variable O&M Costs ($/KWh)		$0.0041

		Fixed O&M Costs ($/KW-year)		$54.07

		Annual Energy Capacity Factor 		83.50%

		Energy or Fuel Charge ($/KWh)		$0.033

		Fuel Costs ($/MMBtu)		$0.28





Accumulated Data

		NGCC w/ CCS				0.0958491983		0.2527854156		0.5073212054		0.7621153218		1.0162414577

		Scenario		$0 carbon tax		$10 Carbon Tax		$25		$50		$75		$100						$10 Carbon Tax		$25		$50		$75		$100

		Capacity (MW)		873		873		873		873		873		873				emissions costs		0.00010628		0.0002601932		0.0005164471		0.0007713407		0.001028355

		Outlay		2063		2063		2063		2063		2063		2063				no q costs		0.0001023622		0.0002559942		0.0005120999		0.0007680928		0.0010241989

		HR		7.045		7.045		7.045		7.045		7.045		7.045

		VOM		4.06		4.06		4.06		4.06		4.06		4.06

		FOM		54.07		54.07		54.07		54.07		54.07		54.07

		annual Gen		6729535.52		6726764.66		6726764.66		6728263.62		6723420.49		6727273

		Annual CF		88		88		88		88		88		88

		45Q credit		4.44		4.44		4.44		4.44		4.44		4.44

		Annual Rev		216093493.75		241977212.12		279045322.13		339908849.62		400202644.25		460465782.75						0.0359723023		0.041482843		0.0505195499		0.0595236673		0.0684476136

		Fuel Costs		0.217		0.217		0.217		0.217		0.217		0.217

		total production costs		16801147.94		17516068.65		18551406.26		20275939.99		21987196.05		23719172.62

		Emissions costs		nil		714920.709999997		1750258.32		3474792.05		5186048.11		6918024.68

		Annual Gen no 45q				6298761.84		6642447.63		6665478		6671097.25		6675005.7

		Annual CF no45q		27		82.4		86.9		87.1		87.2		87.3

		Annual Rev no 45q		0.0349		232770529.88		278736046.12		340276186.88		400663649.75		460980708.75						0.036954966		0.0419628519		0.0510505303		0.0600596326		0.0690607214

		Fuel Costs no 45q		4.57		4.63		4.62		4.62		4.62		4.62

		total production costs no 45q		16801147.94		212666923		224604952		227071894		228959909		230794735

		Emissions costs no 45q		nil		644755		1700428		3413390.81		5124021.77		6836533.72

		CCS retrofit data

		Scenario		$0 carbon tax		$10 Carbon Tax		$25		$50		$75		$100

		Capacity		867		867		867		867		867		867

		Outlay		987		987		987		987		987		987

		HR		7.091		7.091		7.091		7.091		7.091		7.091

		VOM		4.06		4.06		4.06		4.06		4.06		4.06

		FOM		54.07		54.07		54.07		54.07		54.07		54.07

		annual Gen				6278088.48		6281305.28		6272849.78		6269928.17		6266558.91

		Annual CF		0.8349854058		0.8430795997		0.8435121492		0.8424209807		0.8420337059		0.8415928056

		45Q credit		4.4728834362		4.4728834362		4.4728834362		4.4728834362		4.4728834362		4.4728834362

		Annual Rev		0.0330762744		0.0369023027		0.0420688027		0.0507933385		0.0590959332		0.0675641564

		Fuel Costs		0.2793095962		0.2832388689		0.2835336614		0.2840967023		0.2841319113		0.2840695122

		Emissions costs				601749.747838272		1587822.36550845		3182349.71173179		4778408.32463184		6368336.96158628

		Annual Gen no 45q				5669446.03		5842380.21		5903073.52		5900392.25		5901411.99

		Annual CF no45q		0.225049521		0.7633129132		0.7860000614		0.7939537572		0.793603902		0.7937394421

		Annual Rev no 45q		0.035868757		0.0380535229		0.0434382332		0.0525745492		0.0613705997		0.0703323469

		Fuel Costs no 45q		4.6065981569		4.7436151816		4.748796536		4.7503672683		4.7506524755		4.7507369914

		Emissions costs no 45q				543411.856937574		1476868.50928569		2994754.3737774		4496779.33806268		5997259.52332354

		NGCC 

		Scenario		$0 carbon tax		$10 Carbon Tax		$25		$50		$75		$100

		Capacity		1097

		Outlay		970

		HR		6.72

		VOM		1.69

		FOM		26

		Annual Gen		5858863.66		6008072.42		5844572.81		5825369.02		5837931		5864775.05

		Annual CF		62.4497449591		64.0401641168		62.297418503		62.0927249212		62.2266233174		62.5127545833

		45Q credit		0

		Annual Rev		0.0320679634		0.0360564612		0.041659705		0.0507864826		0.0598189529		0.0688699261

		Fuel Costs		4.598		4.598		4.598		4.598		4.598		4.598

		Emissions costs		0		21714960		52859432.91		105498197.94		158669408		212554306.38

		NPV

						0.0036142973		0.009044191		0.0181101313		0.0271790482		0.0362425335

		Wind

		Scenario		$0 carbon tax		$10 Carbon Tax		$25		$50		$75		$100

		Capacity		244.5		244.5		244.5		244.5		244.5		244.5

		Outlay		1278		1278		1278		1278		1278		1278

		HR

		VOM		0		0		0		0		0		0

		FOM		42		42		42		42		42		42

		Annual Gen		1022954.42		1022954.44		1022954.44		1022954.44		1022954.44		1022954.44

		Annual CF		0.4776098925		0.4776099019		0.4776099019		0.4776099019		0.4776099019		0.4776099019

		45Q credit		0

		Annual Rev		0.0282220258		0.0321107949		0.036278814		0.0441154957		0.0519027073		0.0596797783

		Fuel Costs		0

		NPV		-17100677.0304566

		Solar

		Scenario		$0 carbon tax		$10 Carbon Tax		$25		$50		$75		$100

		Capacity		382		382		382		382		382		382

		Outlay		667		667		667		667		667		667

		HR		0		0		0		0		0		0

		VOM		0		0		0		0		0		0

		FOM		19		19		19		19		19		19

		Annual Gen		786907.45		786907.45		786907.45		786907.45		786907.45		786907.45

		Annual CF		0.235156067		0.235156067		0.235156067		0.235156067		0.235156067		0.235156067

		45Q credit

		Annual Rev		0.0304762422		0.0348573101		0.0397620505		0.048528549		0.0571726952		0.0658002761

		Fuel Costs

		NPV





raw data 10

		FuelDescription		UnitDescription		Data Item		FuelUnits		UOM		2035

				Full CCS plant 2		UnitGeneration				(MWH)		6298761.84

				Full CCS plant 2		CapacityFactor				(%)		82.363887712

				Full CCS plant 2		HrsOnLine				(HOURS)		7367

				Full CCS plant 2		TotVarProdCostByUnit				($)		212666923

				Full CCS plant 2		UnitRevenueBySubp				($)		232770529.88

				Full CCS plant 2		UnitProfitBySubp				($)		-17435381.76

				Makeup Combined Cycle North:3		UnitGeneration				(MWH)		5990817.25

				Makeup Combined Cycle North:3		CapacityFactor				(%)		63.8562409146

				Makeup Combined Cycle North:3		HrsOnLine				(HOURS)		8088

				Makeup Combined Cycle North:3		TotVarProdCostByUnit				($)		213192063.25

				Makeup Combined Cycle North:3		UnitRevenueBySubp				($)		217594971.57

				Makeup Combined Cycle North:3		UnitProfitBySubp				($)		-15904829.61

		NG ERCOT - N				FuelConsumedCost				($)		2903746864

		NG ERCOT - N				FuelHeatContent				(BTU)		12

		NG ERCOT - N		Full CCS plant 2		FuelConsumpByUnit		MCF				44429073.5		4.5981216122

		NG ERCOT - N		Full CCS plant 2		ReceiptsFuelCost				($)		205895170

		NG ERCOT - N		Full CCS plant 2		InventoryFuelCost				($)		205895170

		NG ERCOT - N		Full CCS plant 2		FuelHeatConsumpByUnit				(MBTU)		44429073.5

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelConsumpByUnit		MCF				40285302.4

		NG ERCOT - N		Makeup Combined Cycle North:3		ReceiptsFuelCost				($)		185236719.62

		NG ERCOT - N		Makeup Combined Cycle North:3		InventoryFuelCost				($)		185236719.62

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelHeatConsumpByUnit				(MBTU)		40285302.4								21714960

		Data Item		Company		Purch		PurchDescription		RunId		UOM		Year		Sum

		PurchEnergyByComp		ERCOT-N		add 42		add wind north 3		ECCCS Plant 2 CT 10 no45		(MWH)		2035		1022954.38

		PurchEnergyByComp		ERCOT-N		add 56		add solar north 10		ECCCS Plant 2 CT 10 no45		(MWH)		2035		786907.45

		PurchEnergyCost		ERCOT-N		add 56		add solar north 10		ECCCS Plant 2 CT 10 no45		($)		2035		849860.1

		PurchMarketValue		ERCOT-N		add 42		add wind north 3		ECCCS Plant 2 CT 10 no45		($)		2035		33053912.21

		PurchMarketValue		ERCOT-N		add 56		add solar north 10		ECCCS Plant 2 CT 10 no45		($)		2035		27517085.34





raw data 25

		FuelDescription		UnitDescription		Data Item		FuelUnits		UOM		2035

				Full CCS plant 2		UnitGeneration				(MWH)		6642447.63

				Full CCS plant 2		CapacityFactor				(%)		86.857992829

				Full CCS plant 2		HrsOnLine				(HOURS)		7882

				Full CCS plant 2		TotVarProdCostByUnit				($)		224604952

				Full CCS plant 2		UnitRevenueBySubp				($)		278736046.12

				Full CCS plant 2		UnitProfitBySubp				($)		16592092.18

				Makeup Combined Cycle North:3		UnitGeneration				(MWH)		5831905.02

				Makeup Combined Cycle North:3		CapacityFactor				(%)		62.162392276

				Makeup Combined Cycle North:3		HrsOnLine				(HOURS)		8088

				Makeup Combined Cycle North:3		TotVarProdCostByUnit				($)		239444719.75

				Makeup Combined Cycle North:3		UnitRevenueBySubp				($)		243803242.79

				Makeup Combined Cycle North:3		UnitProfitBySubp				($)		-15949231.56

		NG ERCOT - N				FuelConsumedCost				($)		2889538592

		NG ERCOT - N				FuelHeatContent				(BTU)		12

		NG ERCOT - N		Full CCS plant 2		FuelConsumpByUnit		MCF				46859258.12		4.6190190943

		NG ERCOT - N		Full CCS plant 2		ReceiptsFuelCost				($)		216443808

		NG ERCOT - N		Full CCS plant 2		InventoryFuelCost				($)		216443808

		NG ERCOT - N		Full CCS plant 2		FuelHeatConsumpByUnit				(MBTU)		46859258.12

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelConsumpByUnit		MCF				39216933

		NG ERCOT - N		Makeup Combined Cycle North:3		ReceiptsFuelCost				($)		180510898.75

		NG ERCOT - N		Makeup Combined Cycle North:3		InventoryFuelCost				($)		180510898.75

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelHeatConsumpByUnit				(MBTU)		39216933

		Data Item		Company		Purch		PurchDescription		RunId		UOM		Year		Sum

		PurchEnergyByComp		ERCOT-N		add 42		add wind north 3		carbon tax 2 no45		(MWH)		2035		1022954.39

		PurchEnergyByComp		ERCOT-N		add 56		add solar north 10		carbon tax 2 no45		(MWH)		2035		786907.44

		PurchEnergyCost		ERCOT-N		add 56		add solar north 10		carbon tax 2 no45		($)		2035		849860.09

		PurchMarketValue		ERCOT-N		add 42		add wind north 3		carbon tax 2 no45		($)		2035		37579603.65

		PurchMarketValue		ERCOT-N		add 56		add solar north 10		carbon tax 2 no45		($)		2035		31672045.05





raw data 50

		FuelDescription		UnitDescription		Data Item		FuelUnits		UOM		2035

				Full CCS plant 2		UnitGeneration				(MWH)		6665478

				Full CCS plant 2		CapacityFactor				(%)		87.1591426195

				Full CCS plant 2		HrsOnLine				(HOURS)		7883

				Full CCS plant 2		TotVarProdCostByUnit				($)		227071894

				Full CCS plant 2		UnitRevenueBySubp				($)		340276186.88

				Full CCS plant 2		UnitProfitBySubp				($)		75665308.35

				Makeup Combined Cycle North:3		UnitGeneration				(MWH)		5818438.16

				Makeup Combined Cycle North:3		CapacityFactor				(%)		62.0188487459

				Makeup Combined Cycle North:3		HrsOnLine				(HOURS)		8088

				Makeup Combined Cycle North:3		TotVarProdCostByUnit				($)		291644831.75

				Makeup Combined Cycle North:3		UnitRevenueBySubp				($)		296408140.08

				Makeup Combined Cycle North:3		UnitProfitBySubp				($)		-15544408.42

		NG ERCOT - N				FuelConsumedCost				($)		2886068672

		NG ERCOT - N				FuelHeatContent				(BTU)		12

		NG ERCOT - N		Full CCS plant 2		FuelConsumpByUnit		MCF				47021622		4.6186285109

		NG ERCOT - N		Full CCS plant 2		ReceiptsFuelCost				($)		217175404

		NG ERCOT - N		Full CCS plant 2		InventoryFuelCost				($)		217175404

		NG ERCOT - N		Full CCS plant 2		FuelHeatConsumpByUnit				(MBTU)		47021622

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelConsumpByUnit		MCF				39126394.88

		NG ERCOT - N		Makeup Combined Cycle North:3		ReceiptsFuelCost				($)		180086521.38

		NG ERCOT - N		Makeup Combined Cycle North:3		InventoryFuelCost				($)		180086521.38

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelHeatConsumpByUnit				(MBTU)		39126394.88

		Data Item		Company		Purch		PurchDescription		RunId		UOM		Year		Sum

		PurchEnergyByComp		ERCOT-N		add 42		add wind north 3		carbon tax 3 no45		(MWH)		2035		1022954.4

		PurchEnergyByComp		ERCOT-N		add 56		add solar north 10		carbon tax 3 no45		(MWH)		2035		786907.45

		PurchEnergyCost		ERCOT-N		add 56		add solar north 10		carbon tax 3 no45		($)		2035		849860.08

		PurchMarketValue		ERCOT-N		add 42		add wind north 3		carbon tax 3 no45		($)		2035		45617270.78

		PurchMarketValue		ERCOT-N		add 56		add solar north 10		carbon tax 3 no45		($)		2035		38577757.2





raw data 75

		FuelDescription		UnitDescription		Data Item		FuelUnits		UOM		2035

				Full CCS plant 2		UnitGeneration				(MWH)		6671097.25

				Full CCS plant 2		CapacityFactor				(%)		87.2326210726

				Full CCS plant 2		HrsOnLine				(HOURS)		7898

				Full CCS plant 2		TotVarProdCostByUnit				($)		228959909

				Full CCS plant 2		UnitRevenueBySubp				($)		400663649.75

				Full CCS plant 2		UnitProfitBySubp				($)		134164746.87

				Makeup Combined Cycle North:3		UnitGeneration				(MWH)		5834417.04

				Makeup Combined Cycle North:3		CapacityFactor				(%)		62.1891679474

				Makeup Combined Cycle North:3		HrsOnLine				(HOURS)		8088

				Makeup Combined Cycle North:3		TotVarProdCostByUnit				($)		345330360.25

				Makeup Combined Cycle North:3		UnitRevenueBySubp				($)		349898141.39

				Makeup Combined Cycle North:3		UnitProfitBySubp				($)		-15739954.63

		NG ERCOT - N				FuelConsumedCost				($)		2889616992

		NG ERCOT - N				FuelHeatContent				(BTU)		12

		NG ERCOT - N		Full CCS plant 2		FuelConsumpByUnit		MCF				47061239		4.618393823

		NG ERCOT - N		Full CCS plant 2		ReceiptsFuelCost				($)		217347335.5

		NG ERCOT - N		Full CCS plant 2		InventoryFuelCost				($)		217347335.5

		NG ERCOT - N		Full CCS plant 2		FuelHeatConsumpByUnit				(MBTU)		47061239

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelConsumpByUnit		MCF				39233823.69

		NG ERCOT - N		Makeup Combined Cycle North:3		ReceiptsFuelCost				($)		180583527.38

		NG ERCOT - N		Makeup Combined Cycle North:3		InventoryFuelCost				($)		180583527.38

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelHeatConsumpByUnit				(MBTU)		39233823.69

		Data Item		Company		Purch		PurchDescription		RunId		UOM		Year		Sum

		PurchEnergyByComp		ERCOT-N		add 42		add wind north 3		carbon tax 4 no45		(MWH)		2035		1022954.42

		PurchEnergyByComp		ERCOT-N		add 56		add solar north 10		carbon tax 4 no45		(MWH)		2035		786907.45

		PurchEnergyCost		ERCOT-N		add 56		add solar north 10		carbon tax 4 no45		($)		2035		849860.08

		PurchMarketValue		ERCOT-N		add 42		add wind north 3		carbon tax 4 no45		($)		2035		53581215.44

		PurchMarketValue		ERCOT-N		add 56		add solar north 10		carbon tax 4 no45		($)		2035		45352529.85





raw data 100

		FuelDescription		UnitDescription		Data Item		FuelUnits		UOM		2035

				Full CCS plant 2		UnitGeneration				(MWH)		6675005.7

				Full CCS plant 2		CapacityFactor				(%)		87.2837287577

				Full CCS plant 2		HrsOnLine				(HOURS)		7898

				Full CCS plant 2		TotVarProdCostByUnit				($)		230794735

				Full CCS plant 2		UnitRevenueBySubp				($)		460980708.75

				Full CCS plant 2		UnitProfitBySubp				($)		192646996.34

				Makeup Combined Cycle North:3		UnitGeneration				(MWH)		5861409.39

				Makeup Combined Cycle North:3		CapacityFactor				(%)		62.4768799461

				Makeup Combined Cycle North:3		HrsOnLine				(HOURS)		8088

				Makeup Combined Cycle North:3		TotVarProdCostByUnit				($)		400217542.5

				Makeup Combined Cycle North:3		UnitRevenueBySubp				($)		404524452.01

				Makeup Combined Cycle North:3		UnitProfitBySubp				($)		-16000642.05

		NG ERCOT - N				FuelConsumedCost				($)		2886002152

		NG ERCOT - N				FuelHeatContent				(BTU)		12

		NG ERCOT - N		Full CCS plant 2		FuelConsumpByUnit		MCF				47088792

		NG ERCOT - N		Full CCS plant 2		ReceiptsFuelCost				($)		217465852.5

		NG ERCOT - N		Full CCS plant 2		InventoryFuelCost				($)		217465852.5

		NG ERCOT - N		Full CCS plant 2		FuelHeatConsumpByUnit				(MBTU)		47088792

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelConsumpByUnit		MCF				39415291.78

		NG ERCOT - N		Makeup Combined Cycle North:3		ReceiptsFuelCost				($)		181558357.38

		NG ERCOT - N		Makeup Combined Cycle North:3		InventoryFuelCost				($)		181558357.38

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelHeatConsumpByUnit				(MBTU)		39415291.78

		Data Item		Company		Purch		PurchDescription		RunId		UOM		Year		Sum

		PurchEnergyByComp		ERCOT-N		add 42		add wind north 3		carbon tax 5 no45		(MWH)		2035		1022954.42

		PurchEnergyByComp		ERCOT-N		add 56		add solar north 10		carbon tax 5 no45		(MWH)		2035		786907.45

		PurchEnergyCost		ERCOT-N		add 56		add solar north 10		carbon tax 5 no45		($)		2035		849860.08

		PurchMarketValue		ERCOT-N		add 42		add wind north 3		carbon tax 5 no45		($)		2035		61511291.9

		PurchMarketValue		ERCOT-N		add 56		add solar north 10		carbon tax 5 no45		($)		2035		52131056.57






Carbon Tax Sensitivities N=[NATIONAL
TL TECHNOLOGY

Greenfield NGCC W/ CCS Plant LABORATORY

« Plant 2: B32B.9/

at $40/Tonne CO2

Internal Rate of
Return (IRR)

Net Present Value
(NPV)

Infeasible Infeasible 13.11% 20.58% 27.95%
($607,699,406) ($303,703,501) $165,429,565 $607,786,628 $1,047,600,094

After Tax
Weighted
Average Cost of
Capital (ATWACC)

6.70% 6.70% 6.70% 6.70% 6.70%

Financially

Feasible? No No Yes Yes Yes

Profitable? No No Yes Yes Yes
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NPV Tables

		NGCC W/ccs

		Attribute		Carbon Tax: $10/Tonne		Carbon Tax: $25/Tonne		Carbon Tax: $50/Tonne		Carbon Tax: $75/Tonne		Carbon Tax: $100/Tonne

		Internal Rate of Return (IRR)		Infeasible		Infeasible		13.11%		20.58%		27.95%

		Net Present Value (NPV)		($607,699,406)		($303,703,501)		$165,429,565		$607,786,628		$1,047,600,094

		After Tax Weighted Average Cost of Capital (ATWACC)		6.70%		6.70%		6.70%		6.70%		6.70%

		Financially Feasible?		No		No		Yes		Yes		Yes

		Profitable?		No		No		Yes		Yes		Yes

		NGCC retrofit

		Attribute		Carbon Tax: $10/Tonne		Carbon Tax: $25/Tonne		Carbon Tax: $50/Tonne		Carbon Tax: $75/Tonne		Carbon Tax: $100/Tonne

		Internal Rate of Return (IRR)		17.16%		27.63%		45.05%		64.35%		88.18%

		Net Present Value (NPV)		110,977,944		300,149,129		611,466,532		905,135,640		1,204,623,747

		After Tax Weighted Average Cost of Capital (ATWACC)		6.70%		6.70%		6.70%		6.70%		6.70%

		Financially Feasible?		Yes		Yes		Yes		Yes		Yes

		Profitable?		Yes		Yes		Yes		Yes		Yes

		NGCC 

		Attribute		Carbon Tax: $10/Tonne		Carbon Tax: $25/Tonne		Carbon Tax: $50/Tonne		Carbon Tax: $75/Tonne		Carbon Tax: $100/Tonne

		Internal Rate of Return (IRR)		Infeasible		Infeasible		11.69%		30.50%		54.68%

		Net Present Value (NPV)		(624,235,188)		(367,762,961)		33,774,744		352,519,954		664,589,446

		After Tax Weighted Average Cost of Capital (ATWACC)		6.70%		6.70%		6.70%		6.70%		6.70%

		Financially Feasible?		No		No		Yes		No		No

		Profitable?		No		No		Yes		No		No

		Wind 

		Attribute		Carbon Tax: $10/Tonne		Carbon Tax: $25/Tonne		Carbon Tax: $50/Tonne		Carbon Tax: $75/Tonne		Carbon Tax: $100/Tonne

		Internal Rate of Return (IRR)		9.40%		12.62%		18.82%		25.75%		33.80%

		Net Present Value (NPV)		(5,817,016)		24,629,069		79,769,148		134,373,393		188,906,533

		After Tax Weighted Average Cost of Capital (ATWACC)		6.70%		6.70%		6.70%		6.70%		6.70%

		Financially Feasible?		No		Yes		Yes		Yes		Yes

		Profitable?		No		Yes		Yes		Yes		Yes

		Solar

		Attribute		Carbon Tax: $10/Tonne		Carbon Tax: $25/Tonne		Carbon Tax: $50/Tonne		Carbon Tax: $75/Tonne		Carbon Tax: $100/Tonne

		Internal Rate of Return (IRR)		13.08%		18.05%		27.13%		37.18%		48.90%

		Net Present Value (NPV)		13,818,549		36,334,840		76,101,252		115,312,652		154,448,909

		After Tax Weighted Average Cost of Capital (ATWACC)		6.50%		6.70%		6.70%		6.70%		6.70%

		Financially Feasible?		Yes		Yes		Yes		Yes		Yes

		Profitable?		Yes		Yes		Yes		Yes		Yes



		Attribute		NGCC Plant		Wind Plant		Solar Plant

		Internal Rate of Return (IRR)		Infeasable		6.33%		8.33%

		Net Present Value (NPV)		(818,110,717)		(36,208,812)		(7,428,597)

		After Tax Weighted Average Cost of Capital (ATWACC)		6.50%		6.50%		6.50%

		Financially Feasible?		No		No		No

		Profitable?		No		No		No



		Attribute		Brownfield Plant Plant

		Internal Rate of Return (IRR)		8.17%

		Net Present Value (NPV)		(25,198,726)

		After Tax Weighted Average Cost of Capital (ATWACC)		6.70%

		Financially Feasible?		Yes

		Profitable?		No





Sheet2

		Attribute		Plant 1		Plant 2		Plant 3		Plant 4		Plant 5		Plant 6

		Project capacity (MW)		873		873		992		992		992		992

		Outlay per unit capacity ($/KW)		$2,063		$2,063		$2,333		$1,892		$1,815		$1,815

		Heat Rate (BTU/KWh)		7,045		7,045		6,196		6,196		6,196		6,196

		Variable O&M Costs ($/KWh)		$0.0041		$0.0041		$0.0042		$0.0037		$0.0036		$0.0036

		Fixed O&M Costs ($/KW-year)		$54.07		$54.07		$63.69		$48.72		$47.56		$47.56

		Annual Energy Capacity Factor 		87.90%		87.90%		92.30%		87.80%		87.80%		87.80%

		45Q Tax Credit ($/MMBtu)		$4.44		$4.44		$6.42		$4.44		$4.44		$4.44

		Energy or Fuel Charge ($/KWh)		$0.032		$0.032		$0.032		$0.032		$0.032		$0.032

		Fuel Costs ($/MMBtu)		$0.21		$0.21		$0.74		$0.71		$6.77		$6.77



		Attribute		NGCC		Wind		Solar

		Project capacity (MW)		1097		244.5		382

		Outlay per unit capacity ($/KW)		$970		$1,278		$667

		Heat Rate (BTU/KWh)		6,720		-		-

		Variable O&M Costs ($/KWh)		$0.0017		$0.0000		$0.0000

		Fixed O&M Costs ($/KW-year)		$54.07		$42.00		$19.00

		Annual Energy Capacity Factor 		62.50%		47.80%		23.50%

		Energy or Fuel Charge ($/KWh)		$0.032		$0.032		$0.032

		Fuel Costs ($/MMBtu)		$4.56		-		-



		Attribute		Brownfield Plant

		Project capacity (MW)		867

		Outlay per unit capacity ($/KW)		$987

		Heat Rate (BTU/KWh)		7,091

		Variable O&M Costs ($/KWh)		$0.0041

		Fixed O&M Costs ($/KW-year)		$54.07

		Annual Energy Capacity Factor 		83.50%

		Energy or Fuel Charge ($/KWh)		$0.033

		Fuel Costs ($/MMBtu)		$0.28





Accumulated Data

		NGCC w/ CCS				0.0958491983		0.2527854156		0.5073212054		0.7621153218		1.0162414577

		Scenario		$0 carbon tax		$10 Carbon Tax		$25		$50		$75		$100						$10 Carbon Tax		$25		$50		$75		$100

		Capacity (MW)		873		873		873		873		873		873				emissions costs		0.00010628		0.0002601932		0.0005164471		0.0007713407		0.001028355

		Outlay		2063		2063		2063		2063		2063		2063				no q costs		0.0001023622		0.0002559942		0.0005120999		0.0007680928		0.0010241989

		HR		7.045		7.045		7.045		7.045		7.045		7.045

		VOM		4.06		4.06		4.06		4.06		4.06		4.06

		FOM		54.07		54.07		54.07		54.07		54.07		54.07

		annual Gen		6729535.52		6726764.66		6726764.66		6728263.62		6723420.49		6727273

		Annual CF		88		88		88		88		88		88

		45Q credit		4.44		4.44		4.44		4.44		4.44		4.44

		Annual Rev		216093493.75		241977212.12		279045322.13		339908849.62		400202644.25		460465782.75						0.0359723023		0.041482843		0.0505195499		0.0595236673		0.0684476136

		Fuel Costs		0.217		0.217		0.217		0.217		0.217		0.217

		total production costs		16801147.94		17516068.65		18551406.26		20275939.99		21987196.05		23719172.62

		Emissions costs		nil		714920.709999997		1750258.32		3474792.05		5186048.11		6918024.68

		Annual Gen no 45q				6298761.84		6642447.63		6665478		6671097.25		6675005.7

		Annual CF no45q		27		82.4		86.9		87.1		87.2		87.3

		Annual Rev no 45q		0.0349		232770529.88		278736046.12		340276186.88		400663649.75		460980708.75						0.036954966		0.0419628519		0.0510505303		0.0600596326		0.0690607214

		Fuel Costs no 45q		4.57		4.63		4.62		4.62		4.62		4.62

		total production costs no 45q		16801147.94		212666923		224604952		227071894		228959909		230794735

		Emissions costs no 45q		nil		644755		1700428		3413390.81		5124021.77		6836533.72

		CCS retrofit data

		Scenario		$0 carbon tax		$10 Carbon Tax		$25		$50		$75		$100

		Capacity		867		867		867		867		867		867

		Outlay		987		987		987		987		987		987

		HR		7.091		7.091		7.091		7.091		7.091		7.091

		VOM		4.06		4.06		4.06		4.06		4.06		4.06

		FOM		54.07		54.07		54.07		54.07		54.07		54.07

		annual Gen				6278088.48		6281305.28		6272849.78		6269928.17		6266558.91

		Annual CF		0.8349854058		0.8430795997		0.8435121492		0.8424209807		0.8420337059		0.8415928056

		45Q credit		4.4728834362		4.4728834362		4.4728834362		4.4728834362		4.4728834362		4.4728834362

		Annual Rev		0.0330762744		0.0369023027		0.0420688027		0.0507933385		0.0590959332		0.0675641564

		Fuel Costs		0.2793095962		0.2832388689		0.2835336614		0.2840967023		0.2841319113		0.2840695122

		Emissions costs				601749.747838272		1587822.36550845		3182349.71173179		4778408.32463184		6368336.96158628

		Annual Gen no 45q				5669446.03		5842380.21		5903073.52		5900392.25		5901411.99

		Annual CF no45q		0.225049521		0.7633129132		0.7860000614		0.7939537572		0.793603902		0.7937394421

		Annual Rev no 45q		0.035868757		0.0380535229		0.0434382332		0.0525745492		0.0613705997		0.0703323469

		Fuel Costs no 45q		4.6065981569		4.7436151816		4.748796536		4.7503672683		4.7506524755		4.7507369914

		Emissions costs no 45q				543411.856937574		1476868.50928569		2994754.3737774		4496779.33806268		5997259.52332354

		NGCC 

		Scenario		$0 carbon tax		$10 Carbon Tax		$25		$50		$75		$100

		Capacity		1097

		Outlay		970

		HR		6.72

		VOM		1.69

		FOM		26

		Annual Gen		5858863.66		6008072.42		5844572.81		5825369.02		5837931		5864775.05

		Annual CF		62.4497449591		64.0401641168		62.297418503		62.0927249212		62.2266233174		62.5127545833

		45Q credit		0

		Annual Rev		0.0320679634		0.0360564612		0.041659705		0.0507864826		0.0598189529		0.0688699261

		Fuel Costs		4.598		4.598		4.598		4.598		4.598		4.598

		Emissions costs		0		21714960		52859432.91		105498197.94		158669408		212554306.38

		NPV

						0.0036142973		0.009044191		0.0181101313		0.0271790482		0.0362425335

		Wind

		Scenario		$0 carbon tax		$10 Carbon Tax		$25		$50		$75		$100

		Capacity		244.5		244.5		244.5		244.5		244.5		244.5

		Outlay		1278		1278		1278		1278		1278		1278

		HR

		VOM		0		0		0		0		0		0

		FOM		42		42		42		42		42		42

		Annual Gen		1022954.42		1022954.44		1022954.44		1022954.44		1022954.44		1022954.44

		Annual CF		0.4776098925		0.4776099019		0.4776099019		0.4776099019		0.4776099019		0.4776099019

		45Q credit		0

		Annual Rev		0.0282220258		0.0321107949		0.036278814		0.0441154957		0.0519027073		0.0596797783

		Fuel Costs		0

		NPV		-17100677.0304566

		Solar

		Scenario		$0 carbon tax		$10 Carbon Tax		$25		$50		$75		$100

		Capacity		382		382		382		382		382		382

		Outlay		667		667		667		667		667		667

		HR		0		0		0		0		0		0

		VOM		0		0		0		0		0		0

		FOM		19		19		19		19		19		19

		Annual Gen		786907.45		786907.45		786907.45		786907.45		786907.45		786907.45

		Annual CF		0.235156067		0.235156067		0.235156067		0.235156067		0.235156067		0.235156067

		45Q credit

		Annual Rev		0.0304762422		0.0348573101		0.0397620505		0.048528549		0.0571726952		0.0658002761

		Fuel Costs

		NPV





raw data 10

		FuelDescription		UnitDescription		Data Item		FuelUnits		UOM		2035

				Full CCS plant 2		UnitGeneration				(MWH)		6298761.84

				Full CCS plant 2		CapacityFactor				(%)		82.363887712

				Full CCS plant 2		HrsOnLine				(HOURS)		7367

				Full CCS plant 2		TotVarProdCostByUnit				($)		212666923

				Full CCS plant 2		UnitRevenueBySubp				($)		232770529.88

				Full CCS plant 2		UnitProfitBySubp				($)		-17435381.76

				Makeup Combined Cycle North:3		UnitGeneration				(MWH)		5990817.25

				Makeup Combined Cycle North:3		CapacityFactor				(%)		63.8562409146

				Makeup Combined Cycle North:3		HrsOnLine				(HOURS)		8088

				Makeup Combined Cycle North:3		TotVarProdCostByUnit				($)		213192063.25

				Makeup Combined Cycle North:3		UnitRevenueBySubp				($)		217594971.57

				Makeup Combined Cycle North:3		UnitProfitBySubp				($)		-15904829.61

		NG ERCOT - N				FuelConsumedCost				($)		2903746864

		NG ERCOT - N				FuelHeatContent				(BTU)		12

		NG ERCOT - N		Full CCS plant 2		FuelConsumpByUnit		MCF				44429073.5		4.5981216122

		NG ERCOT - N		Full CCS plant 2		ReceiptsFuelCost				($)		205895170

		NG ERCOT - N		Full CCS plant 2		InventoryFuelCost				($)		205895170

		NG ERCOT - N		Full CCS plant 2		FuelHeatConsumpByUnit				(MBTU)		44429073.5

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelConsumpByUnit		MCF				40285302.4

		NG ERCOT - N		Makeup Combined Cycle North:3		ReceiptsFuelCost				($)		185236719.62

		NG ERCOT - N		Makeup Combined Cycle North:3		InventoryFuelCost				($)		185236719.62

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelHeatConsumpByUnit				(MBTU)		40285302.4								21714960

		Data Item		Company		Purch		PurchDescription		RunId		UOM		Year		Sum

		PurchEnergyByComp		ERCOT-N		add 42		add wind north 3		ECCCS Plant 2 CT 10 no45		(MWH)		2035		1022954.38

		PurchEnergyByComp		ERCOT-N		add 56		add solar north 10		ECCCS Plant 2 CT 10 no45		(MWH)		2035		786907.45

		PurchEnergyCost		ERCOT-N		add 56		add solar north 10		ECCCS Plant 2 CT 10 no45		($)		2035		849860.1

		PurchMarketValue		ERCOT-N		add 42		add wind north 3		ECCCS Plant 2 CT 10 no45		($)		2035		33053912.21

		PurchMarketValue		ERCOT-N		add 56		add solar north 10		ECCCS Plant 2 CT 10 no45		($)		2035		27517085.34





raw data 25

		FuelDescription		UnitDescription		Data Item		FuelUnits		UOM		2035

				Full CCS plant 2		UnitGeneration				(MWH)		6642447.63

				Full CCS plant 2		CapacityFactor				(%)		86.857992829

				Full CCS plant 2		HrsOnLine				(HOURS)		7882

				Full CCS plant 2		TotVarProdCostByUnit				($)		224604952

				Full CCS plant 2		UnitRevenueBySubp				($)		278736046.12

				Full CCS plant 2		UnitProfitBySubp				($)		16592092.18

				Makeup Combined Cycle North:3		UnitGeneration				(MWH)		5831905.02

				Makeup Combined Cycle North:3		CapacityFactor				(%)		62.162392276

				Makeup Combined Cycle North:3		HrsOnLine				(HOURS)		8088

				Makeup Combined Cycle North:3		TotVarProdCostByUnit				($)		239444719.75

				Makeup Combined Cycle North:3		UnitRevenueBySubp				($)		243803242.79

				Makeup Combined Cycle North:3		UnitProfitBySubp				($)		-15949231.56

		NG ERCOT - N				FuelConsumedCost				($)		2889538592

		NG ERCOT - N				FuelHeatContent				(BTU)		12

		NG ERCOT - N		Full CCS plant 2		FuelConsumpByUnit		MCF				46859258.12		4.6190190943

		NG ERCOT - N		Full CCS plant 2		ReceiptsFuelCost				($)		216443808

		NG ERCOT - N		Full CCS plant 2		InventoryFuelCost				($)		216443808

		NG ERCOT - N		Full CCS plant 2		FuelHeatConsumpByUnit				(MBTU)		46859258.12

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelConsumpByUnit		MCF				39216933

		NG ERCOT - N		Makeup Combined Cycle North:3		ReceiptsFuelCost				($)		180510898.75

		NG ERCOT - N		Makeup Combined Cycle North:3		InventoryFuelCost				($)		180510898.75

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelHeatConsumpByUnit				(MBTU)		39216933

		Data Item		Company		Purch		PurchDescription		RunId		UOM		Year		Sum

		PurchEnergyByComp		ERCOT-N		add 42		add wind north 3		carbon tax 2 no45		(MWH)		2035		1022954.39

		PurchEnergyByComp		ERCOT-N		add 56		add solar north 10		carbon tax 2 no45		(MWH)		2035		786907.44

		PurchEnergyCost		ERCOT-N		add 56		add solar north 10		carbon tax 2 no45		($)		2035		849860.09

		PurchMarketValue		ERCOT-N		add 42		add wind north 3		carbon tax 2 no45		($)		2035		37579603.65

		PurchMarketValue		ERCOT-N		add 56		add solar north 10		carbon tax 2 no45		($)		2035		31672045.05





raw data 50

		FuelDescription		UnitDescription		Data Item		FuelUnits		UOM		2035

				Full CCS plant 2		UnitGeneration				(MWH)		6665478

				Full CCS plant 2		CapacityFactor				(%)		87.1591426195

				Full CCS plant 2		HrsOnLine				(HOURS)		7883

				Full CCS plant 2		TotVarProdCostByUnit				($)		227071894

				Full CCS plant 2		UnitRevenueBySubp				($)		340276186.88

				Full CCS plant 2		UnitProfitBySubp				($)		75665308.35

				Makeup Combined Cycle North:3		UnitGeneration				(MWH)		5818438.16

				Makeup Combined Cycle North:3		CapacityFactor				(%)		62.0188487459

				Makeup Combined Cycle North:3		HrsOnLine				(HOURS)		8088

				Makeup Combined Cycle North:3		TotVarProdCostByUnit				($)		291644831.75

				Makeup Combined Cycle North:3		UnitRevenueBySubp				($)		296408140.08

				Makeup Combined Cycle North:3		UnitProfitBySubp				($)		-15544408.42

		NG ERCOT - N				FuelConsumedCost				($)		2886068672

		NG ERCOT - N				FuelHeatContent				(BTU)		12

		NG ERCOT - N		Full CCS plant 2		FuelConsumpByUnit		MCF				47021622		4.6186285109

		NG ERCOT - N		Full CCS plant 2		ReceiptsFuelCost				($)		217175404

		NG ERCOT - N		Full CCS plant 2		InventoryFuelCost				($)		217175404

		NG ERCOT - N		Full CCS plant 2		FuelHeatConsumpByUnit				(MBTU)		47021622

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelConsumpByUnit		MCF				39126394.88

		NG ERCOT - N		Makeup Combined Cycle North:3		ReceiptsFuelCost				($)		180086521.38

		NG ERCOT - N		Makeup Combined Cycle North:3		InventoryFuelCost				($)		180086521.38

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelHeatConsumpByUnit				(MBTU)		39126394.88

		Data Item		Company		Purch		PurchDescription		RunId		UOM		Year		Sum

		PurchEnergyByComp		ERCOT-N		add 42		add wind north 3		carbon tax 3 no45		(MWH)		2035		1022954.4

		PurchEnergyByComp		ERCOT-N		add 56		add solar north 10		carbon tax 3 no45		(MWH)		2035		786907.45

		PurchEnergyCost		ERCOT-N		add 56		add solar north 10		carbon tax 3 no45		($)		2035		849860.08

		PurchMarketValue		ERCOT-N		add 42		add wind north 3		carbon tax 3 no45		($)		2035		45617270.78

		PurchMarketValue		ERCOT-N		add 56		add solar north 10		carbon tax 3 no45		($)		2035		38577757.2





raw data 75

		FuelDescription		UnitDescription		Data Item		FuelUnits		UOM		2035

				Full CCS plant 2		UnitGeneration				(MWH)		6671097.25

				Full CCS plant 2		CapacityFactor				(%)		87.2326210726

				Full CCS plant 2		HrsOnLine				(HOURS)		7898

				Full CCS plant 2		TotVarProdCostByUnit				($)		228959909

				Full CCS plant 2		UnitRevenueBySubp				($)		400663649.75

				Full CCS plant 2		UnitProfitBySubp				($)		134164746.87

				Makeup Combined Cycle North:3		UnitGeneration				(MWH)		5834417.04

				Makeup Combined Cycle North:3		CapacityFactor				(%)		62.1891679474

				Makeup Combined Cycle North:3		HrsOnLine				(HOURS)		8088

				Makeup Combined Cycle North:3		TotVarProdCostByUnit				($)		345330360.25

				Makeup Combined Cycle North:3		UnitRevenueBySubp				($)		349898141.39

				Makeup Combined Cycle North:3		UnitProfitBySubp				($)		-15739954.63

		NG ERCOT - N				FuelConsumedCost				($)		2889616992

		NG ERCOT - N				FuelHeatContent				(BTU)		12

		NG ERCOT - N		Full CCS plant 2		FuelConsumpByUnit		MCF				47061239		4.618393823

		NG ERCOT - N		Full CCS plant 2		ReceiptsFuelCost				($)		217347335.5

		NG ERCOT - N		Full CCS plant 2		InventoryFuelCost				($)		217347335.5

		NG ERCOT - N		Full CCS plant 2		FuelHeatConsumpByUnit				(MBTU)		47061239

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelConsumpByUnit		MCF				39233823.69

		NG ERCOT - N		Makeup Combined Cycle North:3		ReceiptsFuelCost				($)		180583527.38

		NG ERCOT - N		Makeup Combined Cycle North:3		InventoryFuelCost				($)		180583527.38

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelHeatConsumpByUnit				(MBTU)		39233823.69

		Data Item		Company		Purch		PurchDescription		RunId		UOM		Year		Sum

		PurchEnergyByComp		ERCOT-N		add 42		add wind north 3		carbon tax 4 no45		(MWH)		2035		1022954.42

		PurchEnergyByComp		ERCOT-N		add 56		add solar north 10		carbon tax 4 no45		(MWH)		2035		786907.45

		PurchEnergyCost		ERCOT-N		add 56		add solar north 10		carbon tax 4 no45		($)		2035		849860.08

		PurchMarketValue		ERCOT-N		add 42		add wind north 3		carbon tax 4 no45		($)		2035		53581215.44

		PurchMarketValue		ERCOT-N		add 56		add solar north 10		carbon tax 4 no45		($)		2035		45352529.85





raw data 100

		FuelDescription		UnitDescription		Data Item		FuelUnits		UOM		2035

				Full CCS plant 2		UnitGeneration				(MWH)		6675005.7

				Full CCS plant 2		CapacityFactor				(%)		87.2837287577

				Full CCS plant 2		HrsOnLine				(HOURS)		7898

				Full CCS plant 2		TotVarProdCostByUnit				($)		230794735

				Full CCS plant 2		UnitRevenueBySubp				($)		460980708.75

				Full CCS plant 2		UnitProfitBySubp				($)		192646996.34

				Makeup Combined Cycle North:3		UnitGeneration				(MWH)		5861409.39

				Makeup Combined Cycle North:3		CapacityFactor				(%)		62.4768799461

				Makeup Combined Cycle North:3		HrsOnLine				(HOURS)		8088

				Makeup Combined Cycle North:3		TotVarProdCostByUnit				($)		400217542.5

				Makeup Combined Cycle North:3		UnitRevenueBySubp				($)		404524452.01

				Makeup Combined Cycle North:3		UnitProfitBySubp				($)		-16000642.05

		NG ERCOT - N				FuelConsumedCost				($)		2886002152

		NG ERCOT - N				FuelHeatContent				(BTU)		12

		NG ERCOT - N		Full CCS plant 2		FuelConsumpByUnit		MCF				47088792

		NG ERCOT - N		Full CCS plant 2		ReceiptsFuelCost				($)		217465852.5

		NG ERCOT - N		Full CCS plant 2		InventoryFuelCost				($)		217465852.5

		NG ERCOT - N		Full CCS plant 2		FuelHeatConsumpByUnit				(MBTU)		47088792

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelConsumpByUnit		MCF				39415291.78

		NG ERCOT - N		Makeup Combined Cycle North:3		ReceiptsFuelCost				($)		181558357.38

		NG ERCOT - N		Makeup Combined Cycle North:3		InventoryFuelCost				($)		181558357.38

		NG ERCOT - N		Makeup Combined Cycle North:3		FuelHeatConsumpByUnit				(MBTU)		39415291.78

		Data Item		Company		Purch		PurchDescription		RunId		UOM		Year		Sum

		PurchEnergyByComp		ERCOT-N		add 42		add wind north 3		carbon tax 5 no45		(MWH)		2035		1022954.42

		PurchEnergyByComp		ERCOT-N		add 56		add solar north 10		carbon tax 5 no45		(MWH)		2035		786907.45

		PurchEnergyCost		ERCOT-N		add 56		add solar north 10		carbon tax 5 no45		($)		2035		849860.08

		PurchMarketValue		ERCOT-N		add 42		add wind north 3		carbon tax 5 no45		($)		2035		61511291.9

		PurchMarketValue		ERCOT-N		add 56		add solar north 10		carbon tax 5 no45		($)		2035		52131056.57
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NGCC Reftrofit case Carbon Tax:| Carbon Tax: |Carbon Tax: | Carbon Tax:| Carbon Tax:
$10/Tonne | $25/Tonne | $50/Tonne | $75/Tonne | $100/Tonne

- Plant financially P
viable in all carbon  Rretum (Rr)  17-16% 27.63% 4505%  64.35% 88.18%

tax scenarios y;tjzr(e,jir\}f) $110,977,944 $300,149,129 $611,466,532 $905,135,640 $1,204,623,747
After Tax
Weighted

Average Cost of 6.70% 6.70% 6.70% 6.70% 6.70%
Capital

(ATWACC)
Financially
Feasible?
Profitable? Yes Yes Yes Yes Yes

Yes Yes Yes Yes Yes
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Greenfield NGCC plant w/ Direct integration CCS
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Greenfield Plant needs ~S10 Million/year in
additional revenue while taking 45Q with no
Carbon tax, and $210 Million/year in additional
revenue without 45Q.
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* Brownfield Plant exceeds revenue requirements

$700,000,000 . . .
while taking 45Q with no Carbon tax, and needs
$600.000,000 additional $103 Million/year in additional
— $500,000,000 revenue without 45Q.
&
©  $400,000,000
C
0]
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&
[2'4
< $200,000,000 =
$100,000,000 $200,000
100,000
$ ! \
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« Carbon tax scenarios increase zonal LMP, enabling plants to hit a
breakeven point due to increased plant energy revenue while captured
CO2 reduces additional costs of carbon emissions




Conclusions N=|nanonaL
TL TECHNOLOGY
LABORATORY
* High renewable penetration in the modeled system result in low system
LMP, averaging $27/MWh
« 45Q revenue inadequate to sustain CCS units in low LMP system

« Greenfield plant requires additional revenue during 45Q eligibility and
beyond.

« Brownfield plant meefts revenue requirement during 45Q eligibility, but
require additional revenue after 45Q expiration.

« Greenfield plant becomes profitable at $50/tonne scenario, with average
system LMP of $42/MWh

« Brownfield plant becomes profitable at $10/tonne scenario, with average
system LMP of $30/MWh

o % U.S. DEPARTMENT OF

16/2023
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Potential Future Work

 Potential additional revenue Streams

« Capacity markets
« Renewable Energy Credits for Biomass and Solar auxiliary units

TL

« Future Capacity expansion scenarios. Factoring in 2022 IRA effects
« Additional Plant Configurations
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Project Team Confacts E
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Chris Nichols Chris.Nichols@netl.doe.gov
Justin Adder Justin.Adder@netl.doe.gov
John Brewer John.Brewer@netl.doe.gov
Kirk LaBarbara Kirk.labarbara@netl.doe.gov
Arun lyengar Arun.lyengar@netl.doe.gov
Marija Prica Marija.Prica@netl.doe.gov
Ben Turner Benjamin.Turner@netl.doe.gov

Nick Messina Nicholas.Messina@netl.doe.gov
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Questions?

VISIT US AT:

@NETL_DOE

@NETL_DOE

@NationalEnergyTechnologylLaboratory

CONTACT:

Chris Nichols
Chris.Nichols@netl.doe.gov
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NERGY
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