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Comparison and optimization of nitrogen production process by
cryogenic air separation in an oilfield
WANG Heng'* , PANG Wen-bin', LIU Zhi-ming', MA Guo-guang’

( 1.Sinopec Northwest Oilfield Branch Company, Urumgi 830011, China; 2.State Key Laboratory of Oil &
Gas Reservoir Geology and Exploitation, Southwest Petroleum University, Chengdu 610500, China)

Abstract: Four kinds of cryogenic air separation nitrogen production processes are simulated and calculated by using
HYSYS simulation software, and comprehensively evaluated and compared. The results indicate that the double-tower
double-condenser positive flow expansion process is superior, with the advantages of low oxygen content in nitrogen
products and the lowest specific power consumption. Key operating parameters in the process are analyzed in a single
factor mode to obtain their value ranges,which provides a coding level for the response surface multi-factor optimization.
By using the key parameters optimized by the response surface method,the oxygen content in nitrogen product from the
double-tower double-condenser positive flow expansion process drops by 7. 7%, the nitrogen yield increases by 9. 63%
and the specific power consumption decreases by 7. 69%.More importantly, the decrease of oxygen content in nitrogen
plays an important role in reducing the corrosion of nitrogen to the wellbore in the process of nitrogen injection and oil
recovery.

Key words : cryogenic air separation nitrogen production process; HYSYS simulation; response surface analysis
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x5 RAZHHAIEZEHSHERARR

TRSEATR FEZETSH RILGEETTSH

FE IR E 71/ MPa 0.9/0.5 0.9/0.5
AR/ (mP-d ) 30483. 3 30483. 3
RSB 1/ kPa 935 863.9
TR L 2.3 2. 14
b R R 25 L/ °C -174.7 -171.3
BB 1/ kPa 540 434.3
R 1.7 1.5
HIVAEI T LA/ % 2.5 2.5
AR/ (md-d™) 16905 18541
HALATER/107 2.6 2.4
FICE/ % 70. 92 77.75
FIFE/ (kW h-m™) 0.3745 0. 3457
— BB R A /N 2/ °C 2.0 2.8
AR R A /N 2/ C 4.7 2.0
5 45iE

(1) i SR 4 v KBS 10 T 28, 30U L%
EEARIE T IKTE 4 B T2 Bl A & BRI AR
A (2.6x107°) B B AR (70, 92%) A%
A HLINAE (0. 374 5 kW -h/m? ) ZE ST

(2) >k CCRD e ;[ i1 7 28000 4k, ik
JEHE IR TR E N 7.69% , B F I T
9.63% AATAGTHEMEMT 7.7% , AT EH T &
REAT Rl 20 v R SR Aoy b Ao i P 0K 15 1 g o
HATEZEMIEM.
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