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Abstract

Due to the separation of light and heavy phases in the distillation
towers of the petrochemical industries, some hydrocarbons have
been burned in the flare. Combustion of these gases produces toxic
and dangerous gases by the flare and vent into the environment.
In the stripping tower of Jam Petrochemical LLDPE Unit, a large
number of hydrocarbons is released from the top of the tower.
In this study, by providing a suitable solution, toxic and dangerous
gases can be prevented from entering the atmosphere, and also
the energy of fossil fuels and their compounds can be used from an
economic point of view. Therefore, the combined cycle has been
used to produce power and water vapor useful for the unit itself.
To enable power and steam production, the output results of
the unit, as well as the combined cycle, have been simulated using
ASPEN-PLUS software. The results showed that the use of
the combined cycle produces 29.9 MW of power and also 3500
kg/h of steam. From this amount of power generated, all the
required electricity related to the compressor of the linear light
polyethylene unit can be supplied, and also the generated steam
can cover the steam related to the steamer area and prevent
the entry of toxic and dangerous gases into the environment.
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Figure 2. The stripping tower section.
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Figure 3. Input/output stream to D-3020 and D-3021 configuration.
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Figure 4. Combined cycle configuration for generation power of LLDPE unit.
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Tabel 1. Components and composition of exhaust gas (Input to combined cycle).

Stream Position 10 (Drum 1) 15 (Drum 2) Feed
Flow rate (kg/h) 2261 4400.98 6600.908
Phase Vapor Vapor Vapor
Operation Temperature ("C) 15 20 15.9
Operation Pressure (barg) 28 29 29
Density (kg/m°) 30.61 56.4 69.7
Molecular Weight 41.13 37.62 43.6
Hydrogen (kg/h) 1 118 119
Ethylene (kg/h) 780 1520 2300
Ethane (kg/h) 80 310 390
Propane (kg/h) 1400 2400 3800
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Figure 6. Simulation of gas turbine flowsheet (I section).
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Table 2. Power generation and consumption by various section of
turbine gas system.

Equipment name Power (w)

C3001 5290400
C3002 7080455
C3003 8884273
T3001 -11139232
T3002 -13483904
T3003 15474471
Total -18842479
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Figure 7. The schematic diagram of the heat recovery system.
SH-HRSG HIMHRSG E2-HRSG LP-HRSG EI-HRSG
[rreon ] ] ET ] ]
| | | I |
| | | | |
| I | | |
| I | | |
Qnr-inisc] [Q1.P-1RSG ]
| I | I I
| I | | |
| 1 | 1 |
I Q-SPLIT ' O-MIX : : :
_______ 1
. *— sifiemeescll e J
|

|
REHEAL IO THRSG
I
|
! —

|
|
-

ECONOMIZ
rumP-1

TO-BOIL

TP-BOTLER

rumpe-2

1 P-BL.OWDN

U.u)Lé O;.\.a.‘ﬂ ‘,I",§|N.'a L HRSG aalg ‘5‘3&“9*& A Jsd
Figure 8. Simulation of HRSG unit by Aspen-Plus software.
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Figure 4. The schematic diagram of the steam cycle.
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Figure 10. Simulation of steam turbine unit by Aspen-Plus software.
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Table 3. Economic calculation for using combined cycle system.

Title Cost estimating (3$)

Feed price per ton 550

Steam price per ton 15

Electricity price per megawatt 60
Rotary and fixed equipment price 40000
Instrumen\tzﬂ/%r; %??gé)ment and 40000
The whole price is over 80000
Annual income 16000
Return on investment 5 years
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