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EljFiIe Window  Miew Help - 0 x

DeEed =E0

'Please answer these questions to determine the foaming percent ,
Questions 1,2,4,6 must be answered before going to next stage. *

Questions Answer Allowed Interval ‘

| 1. H23 deviation from narmal value (Ppm}) |=:empty} [0-3]
| 2, Pressure drop increment in column (%) |<empty = [0-400]

| 3. Pressure drop increment in carbon bed (%) |=:em|:utv:> [0-300]
| 4, Liquid heigth deviation in the bottan of column {3%) |<emptv}
| 5. Pressure drop increment in mechanical filkers (%) |<empty> [0-200]

| 6. aas outlet flow increment in Flash drum (9%} |<ern|:-tv> [0-500]
| 7. Pressure increment in fash drum after adsorbtion column (%) |<em|:-tv> [0-600]

| 8. Thermal Frequency Domain § deg C) |=:em|:utv:> [0-30]
| 9. Foam Tendency |<emptv = [0-1]

Question description
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'Please answer these questions to determine the foaming percent ,
Questions 1,2,4,6 must be answered before going to next stage. "

Questions Answer Allowed Interval |
| 1. H25 deviation From normal walue (Pprn) |=:empty:=- [0-3] |
| 2. Pressure drop increment in column (%) |<Emply = [0-400] |
| 3. Pressure drop increment in carbon bed (5%:) |=:empty:=~ [0-300] |
| 4, Liquid heigth deviation in the boktorn of columnn (%) |~::em|:|t':.-':=-
| 5. Pressure drop increment in mechanical filkers {36) |~::en'||:|t';.-':=- [0-200] |
| 6, as outlet Flow increment in Flash drum (3%) |~::empt-;.-':=- [0-500] |
| 7. Pressure increment in flash drum after adsorbtion column (%% |=:empty:= [0-600] |
| 8. Thermal Frequency Domain [ deg C) |::empty:=~ [0-30] |
| 9, Foam Tendency |=:empty:=- [D-1] |
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Questions Answer Allowed Interval |
| 1. H25 deviation From normal walue (Pprm) |4 [0-3] |
| 2. Pressure drop incrementt in colurmn (%) |<empty = [0-400] |
| 3. Pressure drop increment in carbon bed (%%) |~::en'||:-t';.-':=- [D-300] |
|
| 4, Liguid heigth deviation in the [ )
&3 Error

| 5. Pressure drop increment in mi

| f, 3as outlet Flow increment in F )
¥alue is out of Range

| 7. Pressure increment in flash dy

| 3. Thermal Frequency Dormain {

| 9, Foam Tendency
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(Question description

- temprature toleranice in the system iz the consequence of two problem. The first reason is
nonhomogenous heat capacity of liguid and zas solution. The second reason is that the
atmoutt of duty to boiler of condenser doesn't change so fast.
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Foaming Percent is 19 81

Explanation

Fomaing percent is a number that represent the probahility of foaming in the
system. This number ohiained firom a fuzzy inference engin. Since the foaming
percent is 1981 . There is no foaming problem, But Because of improper operation of
filters and corrosion problem, it is hetier to examine your system

Back Mext |
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Stage 1
Question

How much the pressure drop of mechanical filters deviate from normal value?
= | =20% ~ <=20%
Mext Stage

Please change Mechanical filters

Yiew Rules ¥iew Facts

Explanation

The most important reason for foaming is pollution,If filters operate properly,this problem will resolve
approdimately.Pressure drop is the first item to examine the operation of filters.

Back Next
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Stage 2

Quesktion

How much the pressure drop of carbon bed deviate from normal value?

(v | >=25% " < 259%

Mext Stage

Please change Carbon Filter

Yiew Rules Yiew Facts

Explanation

Carbon filter should be changed periodically.But if the pressure drop
is more than allowed value{when there is clogging in the system), or when it is less
than allowd value {when it forms canal) it must be replaced.

Back Next
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rﬂ Error “

Please Answer the question hefore going to next stage
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i8] Rule List [3@

All Rules Up to this stage

IF Foamingpercent is less than 23 % and higher than 12% THEN there is no foaming problem but it is better to examin your system
IF pressure drop deviation of Mechanical Filter is more than 20 % of normal value THEN Please Change the filter
IF pressure drop deviation of Carbon Bed is more than 25 % of normal value THEN please change the filter
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All Facts Up to this stage

Foaming Percent is 19.81

pressure drop deviation of Mechanical Filker is more than 20 % of normal yalue
pressure drop deviation of Carbon Bed is more than 25 % of normal value
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rstage 3

Question

How much corrosion do you have in your system

| == 2 ppm < 2ppm

MNext Stage

Please Eliminate corrosion

Yiew Rules Yiew Facts

— Explanation

Corrosion cause ionian pollution in solvent.

Back | Mext |
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Stage 4
Question

Please check the amin transparency, is it low?

i~ yes {» Mo

Mext Stage

Please check the pressure and temprature of flash drum after adsorbtion column to be higher than allowed value

Yiew Rules View Facts

Explanation

Amin transparency shows the guality of amin

Back Nest
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Stage S

Comment

Please check the solvent lifetime

Explanation

if the pressure drop of mechanical filter was in the allowed range, with examining the solvent
before and after the filter, it is possible to examine the filter.so the foam tendency test will be done after
the filterand in the case of foam formation the filter will be changed.

Back MNext
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Stage 6

Comment

Please check the pressure and temprature of flash drum after adsorbtion column to be higher than allowed value

Explanation

if the pressure drop of mechanical filter was in the allowed range, with examining the solvent
before and after the filter, it is possible to examine the filter.so the Foam tendency test will be done after
the filterand in the case of foam formation the filter will be changed.

Back Next
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BEX

Conchusion

Comment

All possible items which can prevent foam formation have been checked.

By performing the items, the plant would be safe.

Back Finish
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Stage 1

Question

When the Skimming operation has been done ?
0 | less than 2 weeks ago ¢ one or more month ago
Next Stage

please check the temprature in adsorbtion column and feed temprature to prevent condensation

Yiew Rules Yiew Facts

Explanation

Skimming operation will be done periodically.this operation will remove the condensate hydrocarbon
from the process and will prevent foaming very much

Back Mext
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Stage 2

Question

How much the pressure drop of mechanical filter deviate from normal value?
| =200  <=20%
Mext Stage
Please change filters

Yiew Rules Yiew Facts

Explanation

The most important reason for foaming is pollution, If filters operate properly,this problem will resolve
approximately.Pressure drop is the first item to examine the operation of filters.

Back Nest
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BEX]

Stage 3
Question

How much the pressure drop of carbon bed deviate from normal value?
(e =25 % - ==25%

Mext Stage

Please change Carbon filters

Yiew Rules View Facts

Explanation

Carbon filter should | be changed in periodically.But if the pressure drop value
is more than allowed value{when there is clogging in the system}), or when it is less
than allowd value {when it forms canal)it must be replaced

Back Next
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—Stage 5

uestion

Please check the exsitance of corrosion in the system

Explanation

Preventing the corrosion is very difficult in amin units. This problem cause serious foaming problems and
should be resolved as soon as possible

Back | MNext |

r[fj FoamingExpertSystem ['_"Elm
rStage 4

ueskion

please check the pressure and temprature of falsh drum after adsorbtion column to be in the allowed range

Explanation

This pressure and temprature can be the most important reason of foaming and solution pollution .

Back | Next |
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Conchision

Comment

All possible items which can prevent foam formation have been checked.

By performing the items, the probability of foaming would reduce to some extent. If the problem exists again,

Please remove corrosion in the plant. Besides that reduce temprature deviation.

Back Finish
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Stage 1

Question

Please run injection pump to inject antifoam. Is the condition returned to normal state?
(v | yes ~ No

Mext Stage

Please do skimming operation in the adsorbtion column and reservation tank

Yiew Rules Yiew Facts

Explanation

When there is foaming in the system,The first policy to control it is to increase the value of injected
antifoam, which is determined on the bhasis of process specification.

Back Next
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Stage 2
Comment

Please do skimming in the column and reservation tank

& pk

Explanation

Yiew Rules Yiew Facts

from the process and will prevent foaming .

Back

Skimming operation should be done periodically. This operation will remove the condensate hydrocarbon
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Stage 3
Question
Please check the temprature of feed and feed tray of adsorbtion column , how much they are different?

f* >15degC ( <15degC

Mext Stage

Please check the pressure drop of carbon bed
View Rules

Yiew Facts

Explanation

this problem dose not occure many times. but it is better to examin it after some process changes that
occured because of optimization parameters.

Back MNext
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Stage 4

Question

How much the pressure drop of carbon bed deviate from normal walue?

v ==25%

Mext Stage

Please change Carbon filters

Explanation

- = 25%

Yiew Rules Yiew Facts

Carbon filter should be changed periodically.But if the pressure drop
is more than allowed value{when there is clogging in the system}, or when it is less
than allowd value {when it forms canal) it must be replaced.

Back Nest
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T Advice

By performing last stages advices, the foaming problem should have been removed.

IF H2S concentration and hydrodynamic condition of tower do not deviate from standard walue

You can finish the steps, Or continue to make sure you have found all solutions

Continue Cancel
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Stage 5

Question

How much the pressure drop of mechanical filter deviate from normal value?

s ==25% (" < 25%

Mext Stage
With strategies used until now, the foaming problem do not repeat,but if it occures again, please investigate about antifoan

¥iew Rules ¥iew Facts

Explanation

The most important reason for foaming is pollution,IF filters operate properly,this problem will resolve
approsimately.Pressure drop is the first item to examine the operation of filters.

Back MNext
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2 PureSigmaDevice

=/ oS

Drying Section

Foam Propagation

Mixing
g and
Settling
Foam
Induction A 1
Section

Solvent Feed

Treated Discharge

Foam Shear
&
Droplet Coalescence

Stripping
Section

-—
____ Foamate
- - Recycle

”

=== Foamate Discharge

The SigmaPure System was design to
operate essentially unattended,
normally requiring only periodic
operator inspection. It can be use to
treat any amine solution, and does
not target any specific contaminant
over another. If a contaminant
compound cause Foaming, the
SigmaPure System will remove it.
The SigmaPure System removes
chemical foaming agent from amine
solution, continuously, without the
use of disposable internals, while
requiring only modest supervision
from plant personnel. It removes
surfactant formed from amine and
antifoam degradation, ingress, and
heat stable salt/residue precursors,
while leaving those solution
constituents that do not cause or
enhance foaming untouched. The
system allow continuous monitoring
of amine foaming properties under
operating condition, in real time,
while remo¥ing foam causing

ichemical agent.
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Amin Sweetening Unit Description
A typical amine system is shown in Figure in the left image.
Amine Sweetening Unit 1.The sour gas enters the system through an inlet
separatorto remove any entrained water or hydrocarbon
liquids.
SepraSed Liguid/Gas 2. Then the gas enters the bottom of the amine absorber

w"":.‘m"“ ,:d'“,;“‘ﬂ and flows counter current to the amine solution.
Prossct Sulfur Catalyst
3. An optional outlet separator may be included to recover

entrained amines from the sweet gas.

4.The amine solution leaves the bottom of the absorber
carryingwith it the acid gases.

5. From the absorber the rich amine is flashed to a flash
tank to remove almost all the dissolved hydrocarbon gases
and entrained hydrocarbon condensates.

6. From the flash tank the rich amine proceeds to the
rich/leanamine exchanger.

7. The heated rich amine then enters the amine stripping
tower.The acid gases are removed overhead and lean amine
is

removed from the bottom of the stripper.

Pal Mexts T or Coreliss Profile® Fiters Pl Hals T or Corsbess Profite Make-up
mmh::m romore sofids: Filters [rated i micion) I 8. The hot lean amine proceeds to the rich/lean amine
:‘i’:""“.'w"m“:'i_ exchangerand then to additional coolers.

9.The cooled lean amine is then pumped up to the absorber
pressure and enters the top of the absorber. As the amine
solution flows down the absorber it absorbs the
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Amin Unit Parts
f+  Spparator
(= Amin Absorber
= Amin Reboiler
" Amin Cooler
{~  Rich/Lean Amine Exchanger
{~  Chemical Solvents
" Flash Drum
£ Stripper
" Carbon Bed

Description

Three phase separator ave designed as either
horizontal or vertical pressure vessel.The fluid
enters the separator and hits an inlet diverier.
This sudden change in momenium does the
initial gross separation of liguid and vapor as
discussed in Two Phase Separator. In most
designs, the inlet diverter contains a
downcomer that divects the lguid flow helow the
oilAwvater interface. This forces the inlet
mixture ofoil and water to mix with the water
coltinuous phase in the hottom of the vessel and
rise through the oil‘water intexrface. This
process is called “water-washing,” and it
promwies the coalescence of water dropleis
which are enirained in the oil continuous
phase. The inlet diverter assures that little gas
is carried with the liguid, and the water wash
assures that the liguid does not fall on top of the
gas/oil or oilAvater interface, mixing the liguid
retained in the vessel and making conirol of the
oilfwater interface difficuli
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Foammg Problem

g (o0 0303(FY) KL )y a5 ehilea

Expert System For Foamimg Problem

Foaming of alkanolamine solution is probahly the, most common operating
problem in amine treating units. It is most frequent encountered in the
contactor, but may

also occur in the stripper column.

Foaming may result in excessive amine losses, off-specification product gas, and
reduced operation rate, and can alsohe b ihle for the prod of off-
specification, dark sulfur if foam is carvied over the Claus sulfur plant.

The phenomena which can result in foaming are:

1. Water-soluhle surfactant in the feed gas which can be separated hy flash drum

2 Liquid hydrocarbons which can be produced hecause of temperature or entered
compressor luhricating.

3 Particulate contaminates contained in the feed gas or can be entered to the
solution in the process like corrosion productions or something else

4.0xygen contamination of the amine that can decay the solution and can entered
the solution in storagetank of amine b of the pressure

5.Amine filier elements which can enier the solution in the filiers

6.Contamination of the amine unitwith greases and oil during a turnaround

An expert system is sofiware that attempis to provide an answer to a problem,
or clarify uncertainties where normally one or more human experts would need
1o be consulied. Expert sysiems are most common in a specific problem domain ,
and is a iraditional application and/or subfield
of artificial intellizence . A wide variety of methods can'he used to simulate the
performance of the expertIn this part, fuzzy system is applied to depict an expert
sysiem in which it can denote reality of foaming problem (It has happened or
not?).
By introducing the answer of 9 question (as inpuf) we can distinguish
whether or not, foaming is the main problem.
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