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if (crossover selected);perfume
Crossover;
i=i+1;
if (random selected);perfume random;
if (i=population size-1);perfume
mutation
Until (i<population size)
Update the optimal point;
Select individuals for the next
population
Until (k < desired number of generation)
Print the optimal point
END
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4. Amine make up
5. Blanketing Gas
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2. Rich Amine
3. Air condenser
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Methyldiethanolamine (MDEA)
MW MDEA =119 kg/mol
Density=1041.8 kg/m*
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. .
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Lean Amine @ @

Absorber

Sweet Gas
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A 4

Tower

A 4

Sour Gas Rich Amine
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For 4 ppmv:Y,=

100 fr3 100 fi3
1lb 1lb % Ft3 fr3
7000 grain7000 grain 05225 1b05225 1b
=6.835*10°
_12.5 grain 12.5 grain
For 200 ppmv:Y = 100 f3 100 B3
w 11b 1lb «  fr3 fr3
7000 grain7000 grain 05225 1b05225 1b
=3.42*10*

For 4 ppmv: 0<Y ,<6.835*10°

For 200 ppmv: 0<Y,<3.42*10*
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For lean amine: 0.01 mol H, S/mol
34 Kg/mpl H25 34 Kg/mol H28

*
MDEA* 7 Kg/mol MDEA 119 Kg/mol MDEA
*.45=1.3*10"
For rich amine: 0.4 mol H S/mol MDEA*
34 Kg/mel H2S 34 Kg/mol HIS 45=0.05
115 Kg/mol MDEA11% Kg/mel MDEA ~~

For lean amine: 0<Y,<1.3*10"

For rich amine: 0<Y ,<0.05
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Y5=0& Y6=0 & 0.05<Y1<1 & 0.5<Y7<1
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Amine loss X.=4.38%10* m’/hr
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Probability of

random
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Probability of

crossover

0/09 0/09 0/09 0/09 0/09

Probability of the
random Selection
o/os5 o/o5 o/os o/os o/os )
of parents in

crossover

Rate of fitness
based Individual

o/ o/ o/ of of
7 7 7 7 4 selection for the

next generation

Rate of random
individual
o/3 o/3 o/3 o/3 o/3 )
selection for the

next generation
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Number of past
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0.451 100998260 23778 2.407 26.08 190
0.462 99661582 23477 2.455 26.03 185
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0.608 102071822 24014 2.520 33.06 30
0.572 102910791 24205 2.452 32.17 32
0.539 103578808 24357 2.401 31.38 34
0.510 104132278 24482 2.360 30.63 36
0.484 104610005 24590 2.328 29.85 38
0.460 105036851 24687 2.303 29.03 40
0.438 105429243 24775 2.283 28.15 42
0.418 105800458 24859 2.268 27.22 44
0.412 105907792 24883 2.264 26.92 44.6
0.399 106155813 24939 2.258 26.23 46
0.382 106506267 25017 2.252 25.18 48
0.367 106855887 25095 2.250 24.09 50
0.352 107209786 25174 2.253 22.96 52
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0.412 105907792 24883 2264 | 26.92 9.15
0.413 106045791 24914 2234 | 2653 9.25
0.414 106182452 24944 2203 | 26.14 9.35
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0.00707 82799814 19578 2249 | 5433 93
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0.00524 93125876 21949 2259 | 35.89 100
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0.00382 113468718 26619 2.267 23.37 107
0.00360 118073741 27676 2.268 21.59 108
0.00337 123398810 28898 2.269 19.80 109
0.00314 129621615 30326 2.270 18.01 110
0.00291 136989911 32018 2.271 16.23 111
0.00266 145847083 34051 2.272 14.44 112
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0.126 0.294 105809059 25201 1.879 39.7 28
0.126 0.294 105983146 25192 1.890 39.9 30
0.126 0.294 106159541 25183 1.901 40.1 32
0.126 0.294 106338126 25173 1.914 40.3 34
0.125 0.294 106518839 25162 1.927 40.6 36
0.125 0.294 106702603 25151 1.941 40.8 38
0.125 0.294 106888271 25139 1.956 41.1 40
0.124 0.294 107076557 25125 1.972 41.4 42
0.124 0.294 107267549 25111 1.989 41.8 44
0.123 0.294 107461014 25096 2.008 42.1 46
0.123 0.294 107656876 25079 2.029 42.5 48
0.122 0.294 107855543 25061 2.051 429 50
0.122 0.294 108056625 25041 2.075 43.4 52
0.121 0.294 108260016 25019 2.102 43.9 54
0.121 0.294 108465565 24995 2.131 44.5 56
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129 | 0.00050 0.00374 105907792 24883 2.264 26.92 1.1

131 |0.00051 0.00370 103388728 24294 2.265 26.62 1.3

134 10.00051 0.00356 102811357 24153 2.266 25.43 1.5
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145 1 0.00056 0.00245 109840229 25744 2.274 16.54 2.5
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Optimization and evaluation gas sweetening
unit using genetic algorithm with quadratic
search

Taraneh Jafari Behbahani'*", Iraj Mosherefi’

'Research Institute of Petroleum Industry (RIPI), P.O.Box 14665-1998, Tehran, Iran

Abstract

Associated Gas with crude oil containing hydrogen sulfide, and amine solutions should
be used to sweeten it. The genetic/quadratic search algorithm (GQSA) is a hybrid genetic
algorithm (GA) for optimizing plant economics when a process simulator models the plant.

By coupling a regular GA with an algorithm based upon a quadratic search, the required

number of objective function evaluations for obtaining an acceptable solution decreases

significantly in most cases. The GQSA combines advantages of GA and quadratic search
techniques, e.g. determining a global optimum for a problem with a high probability for
discontinuous as well as non-convex optimization problems while at the same time providing
faster convergence than conventional GA. The performance of both the GQSA and the GA
was compared using four different test functions and an economic optimization problem
for a turbo-expander process. Numerical test results indicate that the convergence of the
GQSA is either better than or at least comparable to those of GA for all tests employing
the same genetic parameters. Also, the results show that the high concentration of ethanol
amine increase acid gas absorption, power, steam and water consumption and thus operating
costs increase. Also, high temperature of the inlet amine decreases the H2S absorption. It

also reduces power consumption and increases the amount of makeup water and ultimately

©
-a

reduces operating costs. Increase the amount of circulating amine and overhead stream from

the tower increase the acid gas absorption, electricity consumption and the operational cost.

Keywords: Sour gas, Gas sweetening, Amine, Optimization, Genetic

algorithm, quadratic search.
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