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THERMAL INTEGRATION OF CO, COMPRESSION
HEAT TO IMPROVE POWER PLANT HEAT RATE

Edward Levy, Joshua Charles, Gordon Jonas, Elaine Aiken and Erony Martin
Energy Research Center, Lehigh University, Bethlenem, PA

CO2 COMPRESSION

e Compress from suction pressure of 14.7 to

300 psia to a discharge pressure greater than
2200 psia

e CO2 flow rates ~ 1 million Ibom/hr
 Will add parasitic load and reduce unit

efficiency

 Opportunities for thermal integration

innovations

TYPICAL STAGE PRESSURE RATIOS
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INLINE AND INTEGRALLY GEARED
COMPRESSORS
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EFFECTS OF STAGE EFFICIENCY AND
NUMBER OF STAGES: OXYCOMBUSTION
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POWER PLANT SIMULATIONS

 Used ASPEN Plus to model a 600 MW
supercritical pulverized coal steam
power plant firing PRB coal

 Developed separate models for MEA
and oxycombustion capture systems

* Included compressors and coolers into
models




MEA POST-COMBUSTION CAPTURE OXYCOMBUSTION
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OXYCOMBUSTION - EFFECTS OF

REPLACE FWH1 COAL TYPE AND HEAT SINK

Original Cycle FWH1 Extraction Cut
-~ 0
LP4 LP5 LP4 LP5 - 3 BB < < - N ®
- : -l S $ s Liis3ssTLiiloisziiiaaao
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2431,0651b | 2431.0651b 2.618,0471b | 2618047 1b [%]
468 p 1.25" Hg. Abs. 4.68 p 1.25” Hg. Abs. s ‘
1080.6 h ELEP = 976.2 h 1080.6 h ELEP = 976.2 h -1.00% m I |
; vUEEP =1001.2 h ' vUEEP =1001.2 h 2 00%
178,947 Ib — PR
1080.6 h CONDENSER Hoating CONDENSER -3.00%
Fluid 4.00%
- 2,711,326 Ib 2,898,308 Ib 5.00% = PRB
FWH1 95.1h FWH1 55.1h .
87.1F 87.1F -6.00% OND Lignite
<JOFWH2  119.7h l\]_< —ofWH2 1198h l\|_< @lllinois #6
1519 F 1519 F -7.00%
P KEY -8.00%
284,757 Ib Al Unless Otherwise Specified: -9.00%
From FWH2 Drain p - Pressure (psia) '
Ib - Mass (lbm)
v v h - Specific Enthalpy (Btu/lbm)
F - Temp (°F)

COMPARISON OF OPTIONS: MEA

K T POST COMBUSTION CAPTURE
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Sketch of Continuous Flow Dryer : Best
Recirculated Coal .
Coal FWH : Combined
Flue Gas Drying c
HEAT RATE IMPROVEMENTS: as¢e
PRB 0.83 1to4.78 3.72 5.81
MEA CAPTURE--PRB COAL ND Lignite 0.79 1to4.49 | 7.02 8.09
HEAT SOURCE HEAT SINK AHR (%) lllinois #6 0.74 1to4.13 - 4.13
Stripper Condenser FWH 1-3 1.2
Compressor FWH 1-3 2.08
Compressor FWH 1-5 3.23
Compressor FWH 4 or Reboiler 2.31 ACKNOWLEDGEMENTS
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