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1. Waste Heat Boiler (WHB)
2. Tail Gas Incinerator

3. Sulfur Recovery Unit

4. Fuel Gas
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1. Bryan Research & Engineering

2. Buble - Point methods

3. Sum - Rate methods

4. Global Newton or Simultaneous Correction methods
5. Inside - out methods

6. Relaxation methods

7. Homotopy Contiuation methods
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1. Ishii and Oho

2. Fair

3. Soulders and Brown

4. Flooding Factor

5. Foaming or System Factor
6. Overal Efficiency
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1. Weeping
2. Entrainment
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INTRODUCTION

Claus process is the most commonly used sulfur
recovery technology. This process consists of a
reaction furnace, a Waste Heat Boiler (WHB) and
two or three catalytic reactors and condensers
[1-6]. A large number of gas reservoirs contain
more CO, rather than H_S. As a result, when these
acid gases are released from the gas sweetening
unit in order to achieve the characteristics of the
commercial gas sold in the sweetening unit, the
acidic gas may have low amounts of H,S that is
not suitable for processing in a conventional claus
unit. In addition, some types of amines, such as
MDEA, are capable of absorbing H_S selectivity
over CO, under certain conditions such as low
temperature and low residence time. Using this
property, the Acid Gas Enrichment (AGE) process
by means of SCOT method, by increasing the H,S
concentration in the acid gas stream provides

the possibility of sulfur recovery in the claus unit

Accepted: June/17/2018

[7-11]. Currently, the H,S concentration in the
feed of the SRU in some South Pars refineries has
been significantly reduced due to the decrease
in the H,S concentration in the feed delivered
from the wells. Reducing H_S concentration has
led the gas sweetening unit to perform the H,S
and CO, separation task with less capacity than
its design capability. On the other hand, reducing
H_S concentration also significantly reduced the
H_S content in the acid gas sent to the SRU unit,
which has caused many problems in this unit.
Therefore, since the sweetening unit operates
under its nominal capacity, it is possible to assign
the excess capacity of the regenerator column to

enrich the acid gas sent to the SRU.

METHEDOLOGY
In this paper, the gas sweetening unit is firstly
simulated by means of operational data in the

present condition. Then, an integrated system



consisting of a gas sweetening unit and an

acid gas enrichment process will be simulated,
and the effect of using the excess lean amine
capacity in this arrangement on the increasing
the concentration of H.S gas sent to the sulfur

recovery unit will be evaluated.

DISCUSSION AND RESULTS

As indicated in the previous section, the
reduction of H)S concentration in the South
Pars gas reservoirs has led to a decrease in the
concentration of H_S of the acid gas sent to the
Claus process and the occurrence of several
operational problems in it. According to the
information presented in Table 1, in current

operating conditions, more than 50% of the unit
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capacity is unused.

According to the explanations provided in the
introduction section, in order to use the excess
capacity of the sweetening unit, the enrichment
absorption tower was added to the gas
sweetening unit. The results obtained from the
calibrated simulation of the unit for sweetening
and gas enrichment using ProMax software are
presented in Table 2. According to the results
presented in Table 2, the amount of H2S in acid
gas increased from the current 20% to 34% by
means of the same amounts of circulation amine
and reboiler rather than design conditions, which
can be suitable for the operation of the sulfur

recovery unit.

Table 1: Comparison of operating conditions and design conditions of gas refining unit.

Design conditions Operating conditions Decrease Percent
Inlet gas flow rate, ton/h 510 500 2
H_S Content of Inlet Gas, ppm 7000 2000 71
Circulating Amine, Ipm 5100 2500 51
Reboiler duty, MW 23 13 43
H_S Content of sweet gas, ppm 2 0.7 65
%CO, Content of sweet gas, mol 0.8 0.8 0.0
%H,S Content of acid gas, mol 37 20 46
Lean Amine Hﬁ;IIDcEiding, mol/mol 0.001 000001 | e

Table 2: Simulation Results of the integrated unit for gas sweetening and enrichment.

Sweetening Enrichment Integrated Design
Circulating Amine, Ipm 4000 1200 5200 5100
Reboiler duty, MW | - | - 23 23
H_S Content of sweet gas, ppm 2.9 26 | - 2
%CO, Content of sweetgas, mol | - | = - 1.1 0.8
%H.S Content of acid gas, mol | - | = - 34 37
Lean Amine H_S loading, mol/mol
lz\/IDEA ---------- 0.001 0.001




Petroleum Research, 2019(February-March), Vol. 29, No. 109

CONCLUSIONS

In order to prevent the environmental pollution
as well as the production of sulfur, the acid gases
from the gas sweetening unit are converted
to sulfur in the sulfur recovery unit. Due to the
significant reduction in H_S concentration in the
entering feed of some South Pars refineries,
many operational problems have been identified
in the SRU. On the other hand, this reduction in
concentration has caused the gas sweetening
unit which supplies the acid gas entering the SRU
and operates with less capacity than its nominal
capacity. Therefore, in this paper, the possibility
of using the excess capacity of the gas sweetening
unit for the enrichment of acid gas sent to the
SRU was technically investigated and analyzed.
The simulation results of the gas sweetening
unit using ProMax software showed a relatively
low error in comparison with the operational
data. Moreover, an integrated process consisting
of a gas sweetening and enrichment unit was
simulated, taking into account operational and
design constraints. The results showed that
by using the excess capacity of 62% of the gas
sweetening unit and transferring about 50% of
acid gas to the enrichment absorption column,
the concentration of H,S gas can be increased
from about 20% molar to 34% which avoids
problems due to dilute acid gas, e.g. reducing the

temperature of the reaction furnace.
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