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Introduction Production Analysis Costs vs. Emissions

i i i This section explores the tradeoffs between production costs ($/kWh
. The Power Systems Life Cycle Analysis Tool (Power LCAT) This example illustrates the effect of CO, taxes on the relative P P ( )

calculates production costs and tracks environmental performance for economics. A $55/1CO, tax makes SCPC with CCS cost competitive and Life Cycle (LC) GHG performqnc_e (kg CO?e/MWh)' Adding CCS to
P . . : P with SCPC without CCS. an EXPC plant lowers the emissions, but increases the costs.
a range of electricity generation technologies. —
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— The “Costs vs. Emissions” section explores the tradeoffs [ vox snd tnsuronce Assumptions__|
GHS (kg CO2e/MWh) |

State Tax Rate 6 %%

between costs (in $/kWh) and greenhouse gas emissions (in kg .
CO, equivalent/MWh). it

IGCC SCPC NGCC EXPC UsCPC . (VET-1
Taxable Amoun Tt 100 %o ($/kWh) j IGCC . SCPC NGCC EXPC - uUscpPC . Gen lll+ EXNUC Wind

OO I O 930.91 | 201.41 | 942.41 | 221.05 | 499.32 | 175.30 | 1,097.33 | 444.54 | 0.00 0.00 | 25.28 | 38.87 | 542.42 | 0.00
i L - XTI Annual Insurance COE ($/kWh) 0.0790 | 0.1044 | 0.0601 | 0.1028 | 0.0652 | 0.0922 | 0.0174 | 0.0578 | 0.0000 | 0.0000 | 0.1078 | 0.0174 | 0.0811 | 0.0000
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T h e S ensi t 1VI ty A N al yS IS Sse Ct' on Of Powe r L CAT a I IOWS _— P —_— vreighted Average Cost . PR TPl 00649 | 0.0853 | 0.0502 | 0.0842 | 0.0618 | 0.0846 | 0.0172 | 0.0488 | 0.0000 | 0.0000 | 0.0838 | 0.0178 | 0.0776 | 0.0000
Capital Cost Charge Rate of Capital Tax Rate [FPTCORTRNe N 0.0934 | 0.1240 | 0.0706 | 0.1220 | 0.0709 | 0.1025 | 0.0184 | 0.0678 | 0.0000 | 0.0000 | 0.1305 | 0.0174 | 0.0844 | 0.0000

variation of several assumptions, such as capital costs, operations
and fuel costs, interest rates, efficiency, and capacity factors. S

Power LCAT Technologies Environmental Performance Sensitivity Analysis

. The technology options are based on detailed life cycle analysis This section tracks the life cycle emissions of key greenhouse gases This section allows one to vary several assumptions simultaneously..
reports conducted by NETL and include (all fossil fuel options include (GHG), other pollutants, and water withdrawals and consumption. Tornado plot shows sensitivity by cost category.
a carbon capture and sequestration option):

M A A H H e ¢ | X x| e le | o Oi¢c|A

National
laboratories

: [ el
. {: . . . Femcef o q Sandia E(L 21" Production Analysis Environmental Performance Costs vs Emissions IS8 LIS
° aldals [ITwd 1] - B IVETE Environmental Performance S EREl S i TE i Sensitivity Analysis @ I";“.Tﬂ’.‘:?.'-.np_q
Natural Ga‘S Cqmblr:]ed CyCIe.(NGCC)’ _ ol G M, LC FrvironmentalFasbrs  Frersy Comversion Facility Cosanhouse Cases COE Graph FueIPrice Capacity Factor Capital Cost InterestRate CO2eTax Construction Time Master Sheet
* Integrated Gasification Combined Cycle (IGCC), GHE —Uie Cycle Anatysis Wlka cozewh <] e e e T e e
- . 930.91 201.41 175.3 apita . . :
« Supercritical Pulverized Coal (SCPC), z M e Toirs Totos Sose 18
. .. . = 2500 0.0171 0.0150 0.0065 8
Excep tz. 0 n dl * EXIStlng Pulverized Coal (EXPC), & 2000 0.0100 0.0093 0.0027 E’
. O 0.0000 0.0000 0.0000
« Existing (EXNUC) and new Nuclear (Gen Il Plus), and T G O s o060 13
. . . < 1,000 Tota w .1044 .1 : 2
* Onshore Wind (with and without backup power). S ol o.005 |0
T Low Case Change 0.0853 0.0842 0.0846
5]
s e r v Z. c e . ] " Tlece | IGCC CCs < SCPC =1 scPCcccs x| NGCC | NGCC CCS =) ———
* The life cycle stages include: T

- T~ ada Raw Material Transport 2001 IPCC GWP 100-Yr Time Horizon
d RaW Ma.terlal Acq u |S|t|0n Energy Conversion Facility 2001 IPCC GWP 500-Yr Time Horizon

r Capital -16.70 %
Carbon Equivalent Benchmark P

) Product Transport 2007 IPCC GWP 20-Yr Time Horizon g
o] + Raw Material Transport e
Z n t e * Energy Conve rsion FaCI I Ity | cH (ko cozemwby -] [[1scc -l|l1sccces | seec ~l|scecces -lflmwece ~|neccces - i Variable O&M -2.97 % Mg °
° P rod uct Transport Carbon Dioxide 101;102 BD?;;ZS?D 10;2.;;.3586 4012.1315 Enljz.zj % st e variable oaMm RS
° End Use 53.05 £7.69 95,25 77 49 90,79 é Total Tax Rate EED

.20 3.20 3.20 3.27 3.27 Feedstock Price 0.00 %
Total ka CD2e/MWh - 201.41 942.41 221.05 499,32 175.30

Production Analysis Environmental Performance

interest This section calculates the cost of electricity (in $/kWh) for each option This section also reports emissions metrics for several other

ig?nag?lvgztgszjlrsv\tﬂ;)(p:ﬁgi E?cllesresrtlzlr?c\llilgeso.f(lj((e)lOggr?SiESi t(;gsSt environmental factors on a life cycle basis: Pb, Hg, NH3, CO, NOx, SOXx,
P 9 J y ' VOC, PM, and H,O (withdrawals and consumption).
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; (Power LCAT) Is now available at:
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FUEL COST

(ka/MWh) | -l [|teccccs -] -l ||scpcccs -] [neccccs <]
Stage 1 - RMA 3.50e-7 4.00e-7 .99e- 2.33e-6
Stage 2 - RMT 2.10e-7 1.30e-7 .65e- 1.94e-7
Stage 3 - ECF 1.60e-5 4.60e-5 7le- 3.09e-6
Stage 4 - PT 0.00 0.00 . 0.00

Total (kg/MWh) 1.66e-5 4.65e-5 5 - 5.61e-6
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2,446.56 $/kW | | 79.0067 $/kw | 0.0073 $/kwh | | 1.51$/MMBtu |
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