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History of Plant

Capacity of plant
100MMSCFD

Dehydration Solvent:
TEG
Water dew point -9.5°C or
water content 60.95 ppm

IGS for water content 110 mg/Sm3




Main Objectives of Modification

Produce On SPEC Sales
Gas In Plant

Consideration of Concerns
for Commissioning of CNG
Station In Qeshm Island
Due to High Water Dew
Point of Natural Gas
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ROOT Cause Survey

Process Simulation

Check Operational
Equipments

Executive
Simulation results
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Simulation of plant with Hysys
Simulator




Results of Software

D AGEE
Worksheet Mass Fractions &
- nHeptang 0.000000

Candtions n-0ctane 0.000000
) r-Nanane (1.000000
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Composition Cyclohesane 0.000000
Benzene 0.000000
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Dew Paint
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Results of Software

Operation Mame
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Abolfazl Atash Jameh-Sarkhoon & Qeshm Gas Treating Company-1RAN

| | =]
Work zheet Stream Mame DEG FEED |
= apour / Phaze Fraction (0.00000
Conditions Tem_pera'tu're c] 48 889
Properties Preszure [bar_g] 55.158 |
= b alar Flow [m3dh_[gaz]] 9316
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Checking Operational Equipments

: More
Performing Supervisory on
Improving of Bubble cap
Bubble Caps iInstallation




ocal of bubble caps |eakage
Adding new sealing on caps
ApPpro

priate sealing on trays

=

Ha
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Some Other Tests

Metering of associated water with
natural gas 70 lit /hr

@ Design Con 1.5 m3 Water /MMSCM

@ Operation Con 0.85 m?3 water
/MMSCM

Analyzing of Natural gas to towers

U @ Des Con C6+ =0.29% Op 0.46%
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The Study of Document

Data gathering from 1998 to 2008
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Executive theresult of ssimulation,
Change of Reboiler Temperature
& Stripping Gas

STRIPPI
Stepl NG GAS
from 120 FROM

to 130 °C 30% TO
40%
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Analyzer Before modification

@IS § os M Y5 gl

Analysis Report

Plant : Qeshm
Analvser Shelter : AS-01
Print Date - 06-Dec-2008 915

25-Jul-2007 12:32
15157 C at 101.325kPa
15025167, 1506976, 15012213-2 (AGAS)

Sample date /time :
Ref. Conditions :
Calc. 5tandards :

Descripton Device Sample dateftime Value Unit

[dd S M A yyryy HHzmm]
C1 GC-01 25/07 /2007 12:30 83,253 [mol®)
C2 GC-01 25/07/2007 12:30 1,743 [mol®]
c3 GC-01 2550752007 12:30 0,996 [mol]
Cc4 GC-01 25/07/2007 12:30 0,754 [molx]
s GC-01 25/07/2007 12:30 0,440 [mol%]
Co+ GC-01 25/07 /2007 12:30 0,499 [mol]
M2 GC-01 25/07 /2007 12:30 11,115  [molx]
CO2 GC-01 2550752007 12:30 0,000 [mol]
H2s GC-02 25/07 /2007 12:30 0,392 [ppm]
Mercaptan GC-02 25/07 /2007 12:30 0,347 [ppm]
Total Sulfur GC-02 25407 2007 12:30 0,740 [ppm]
HC Dewpoint oP-01 20/02/2007 08:45 [°C]
Wwater Dewpoint DP-0z 2550752007 12:30 "1
Water Content D -02 2550752007 12:30 pimi]
Hs0 calculated 2500772007 12:30 : MJIrm3]
HID calculated 2500752007 12:30 32,92 [MmISm3]
SPGRO calculated 2550752007 12:30 0,65
RHOO calculated 25707 /2007 12:30 0,80 [kesm3]
Z0 calculated 2507 2007 12:30 00,9978
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L1

(2
C3
C4
Ch
Lo+
N2
C02
H25

Mercaptan
Total Sulfur

HC Dewpoint
Water Dewpoint
Water Content
HS0

HID
5PGRO

RHOO
[l

GL-01
GC-M
GC-0
GC-0
GL-01
GC-M
GC-0
GC-0
GC-02
GL-02
GC-02
DP-01
DP-02
-0z
calculated

calculated
calculated

calculated
calzutatzd

13/0%/2006 09:20
13/0%/2006 09:20

13/0%/2006 09:20
13/09/2006 09:20

13/0%/2006 09:20
13/0%/2006 09:20

13/0%/2006 09:20

13/0%/2006 09:20
13/0%/2006 09:20

13/09/2006 09:20

13/09/2006 09:20
13/09/2006 09:20

13/09/2006 09:20

13/09/2006 09:20
13/09/2006 09:20

13/0%/2006 09:20

13/09/2006 09:20
13/09/2006 09:20

130971006 09:20




Results of On —Line Analyser

Hydrocarbon GC H,5 GL
Tag  GC-M1 Tag#  GC-02
Status Status
Update : 2008-12-01 Update : 2008-12-01

11:02:40 11:02:40

C1 84,305 [mal %]
C2o o 4068 [mal %]
C3 1002 [mol %]
C4 ¢ 0,758 [mol %]
C5 ¢ 0432 [mal %]
Ch+ ¢ 0463 [mal %]
M2 11179 [mal %]
Coz ¢ 0000 [mal %]

Has 1 0,388 [ppm]
Mercap. 0,307 [ppm]
Total 5.0 0.694 [ppm]

Tag#
status
Update |

CF

: OP-01
+ alarm

2008-10-21
17:59:3%

0.000 [°¢]

Moisture Analyser

Tagé . DP-02

Status

Update : 2008-12-01
11:02:40

; N
oisture; 122,680 [ppm]

meme Y [DC]
DPp g ¢ 40900 ]
DPPcust: 1300 ]

D

=l ALAr



Trend of improving in stage Final Test
based on on-line Analyser

%ag#
Status
Update :

Cl
G
C3
4
E3
Cot
M
Coe

» 6d.291
: 4065

11,174

vl
' measuring

2003-12-0¢
01:07:44

mal %]
mal %]
mal %]
mal %]
mal %]
mal %]
mal %]
mal %]

0,993
0,754
0423
0,445

o I e B s N e B e TN e B e B e |

0,000

%ag#

Status
Update

Ho%

Mercap.:
Total 5.

. GC-02
: measuring
» 2008-12-02

01:07:43

0,396 [ppm]

0,360 [ppm]
0,756 [ppm]

» DP-01
' alarm
Update :

Tag#
“tatus

DP

2003-10-21
17:59:55

0.000 [°¢]

}Eg#
Status
Update

» DP-02
. operational

» 2008-12-02

01:07:443

O
Op
OF

Pline

me: 82,860

Patm

Poyst

[pp
['C]
-44 400 [*¢]

-1.900 [°¢]

| FLOW —» B
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Tags + GC-01

status | measuring

Update ; 2008-12-02
01:52:45

o1 84332 [mol %)
2 4056 [mol %)
3o 099 [mol %)
c4 0 0,758 [mol %)
C5 0424 [mol %)
Ch+ o 0436 [mol %)
0211178 [mol %)
coz 0000 [mol %)

Tagé  GC-02

status : measuring

Update ; 2008-12-02
01:52:45

a1 0,327 [ppm]
Mercap.: 0,500 [ppm]
Total 5.0 0,828 [ppm]

Tags  DP-01

Status 1 alarm

Update ; 2008-10-21
17:59:55

P 0.000[%)

Tag#
status
Update

oisture: 78,830 [ppm

 DP-02
 operational
2008-12-02

0152144

Pling o8 (]
Dy + 44800 (0]
CP g 1500 %]

| FLOW —» B
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Advantages & Disadvantage
of TEG TO DEG

LOWER APPROCH OF DEGRADATION TEMP
AND OPERATION TEMP(207 OC & 204 Oc)
(for DEG 175 Oc versus 120 -160 0C)

Stripping gas
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Approaching

to supply
on-spec

production
according to
Iranian Gas
Standard
(1GS)

Making
a safe side
for Natural
consumers
in CNG
Stations
as fuel for
cars

CONCLUSION 1

Reduction of
maintenance
cost on
pipe line
transmission
of natural
gas due to be
dried
natural gas.
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A Potential
Total
Income

($/YEAR)
67,000,000




A Short look at H/C Dew Point

Modification of Sarkhoon Gas
Plant
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Root Cause Survey

Software Simulation
\ Amount of injecting glycol was
decreased about 2630

Design= 3.6 m3/h Operation=
2.86m3/h

Decrease of Glycol injection to E-402

Increase of Glycol injection to Chiller
(E-403)
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Hydrate has been formed in final
filter at dehydration unit
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Software Simul ation

Hydrate Formation Utility: Hydrate Formation ... D@g| Hydrate Farmation Utility: Hydrate Formation ... | -_]E|@

2
D

Formatj

Fomation Temperatur [C] $I>

ﬂgdfate Type Formed Type | &I
Caleu = mErroLN

Fomation Pressure at Stream Temperature

Performance Fomnation Temos d Performance

Foimation Temperature [C] -20.3685 |

Hudrate Type Fomed Type | &
£ wrater Found

Formation T/ Formation T/P

Formation Fressure at Stream Temperature

Farmation Pressure [bar_g] 55,1594

Formation Pressure [bar_g] 4494817 i BT

= Hydrate Type Farmed Typel &1l
Hydrate Tppe Formed Type | &I 5 ; e
Calculation Mode Free wiater Found harcllon e Ee RSz P

ﬂT&sign. Performance / Dynamics /
r nl='>..~.:< . BD‘@

-
Design ., Performance / Dynamics /

DEG TO 4004

=

| kd Ak gmole J J
Waorksheet Stream Mame DEG TO 4004 _
Conditi apour / Phase Fraction 0.00000 Worksheet e Mazs FEEE%%%%D -]
EICIEIEINT S Termperature [C] 50.000 Conditions n-C16 0,000000
Properties Pressure [bar_a] ¥1.287 | p i n-C17 0.000000
Composition L 2122 Sl n-C18 0.000000
w ka/h) 940, Composition r-C13 0.000000
MNotes iquid %olurme Flow [m37h] 01,8500 i n-C20 0.000000
Ity
fiiielie o orrs (0.000000
552010 k. W alue =
: H25 0.000000
Heat Flaw [k.J.-’h.] 6.3702e+06 DEAmine 0.000000
Std Lig %ol Flaw [m34h] 0.8440 DE Glycol 0.300000
o | ; 0 0.100000
| | ol

Totsl  [1.00000

Edit... Baszis...

Worksheet / Attachments D_l,lnamic:stlselVariabIes

-,
Worksheet / Attachmentz / Dynamics / UserVariables

Delete | Define fram Dt?er Slzeaml... ] - = kh g Delete Drefine from Other Stream... A
ridsoiferiivesirdemmeln=8arkhoon = N




Hydrate Formation Utility: Hydrate Formation ... E]E E|

Performance
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n | emperature at Stream Pressure
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L4 : L |
Calculation Mode Free W ater Found
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5087860
Tepe | &Il
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Hydrate Type Formed
Calculation Mode

c =
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DEG TO 4004

Formatis

e
RO Tal Bl

~
Formation Temperature [C] -29.5568
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Calculation ko

<emphy:

Farmation Pressure at Stream Temperature

Faormation Pressure [har_g]
Hydrate Type Formed
Calculation Mode

11001145
Tope l &1 |
Free YWater Found

Worksheet
Conditions
| Properties
Composition
Mates
K e

Edit...

kMass Fractions -
n-C15 0000000 =
n-C16 0.000000 |
n-C17 0.000000 |
n-C18 0.000000 |
n-C19 0.000000 |
r-C20 0.000000
Mitrogen 0000000
coz 0000000
H25 =]
ke
DEGlwcol
il |
o | [

Total  [1.00000
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Worksheet
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Compaosition
Motes
K. % alue

=
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Delete |

(=13
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Stream Marne

apour & Phaze Fraction
Temperature [C]
Pressure [bar_g]
balar Flow [m3/h [gas]]
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Molar Entropy [k Akagrmaole-Cl
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i il
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Operational Conditions

After the deduction every day the dew point every train is the most will equip by the lab and the
amount of glycol Injection was changed into considering drop pressure of heat
exchanger, chiller, final filter and dew point same train and after the changes for 24 hours, maximum
effort had been done to other parameters does not change.

The whole flow of glycol has increased after making optimal amount injection to chiller and gas/gas
heat exchanger to reduce output gas temperature from chiller to below -12 °C.

Glycol injection pump pressure (P-601) has increased to 76 barg to increase the amount of glycol
injection.

During 24 hours one of the problems it was clear that within S- 601 (flash drum) of glycol
regeneration unit increase in the fluid was in the sense that at most contraceptive flows could be
transferred from unit 3.2 m 3/hr.
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Survey Capacity of Glycol Regeneration Unit
(Unit 600)

According to the fact that the process restriction after flash drum, entrance
filters and heat exchangers of glycol regeneration package had been tested.

Then focused on drop pressure of heat exchangers package and clear that
fourth heat exchanger and coil reboiler have been done decrease in flow about
0.2 m3/hr.

With regard to main drop pressure in heat exchanger that prescript to increase
flash drum pressure from 3.8 barg to 5.5 barg.

Then flash drum pressure have been increased during 5 days from 3.8 barg to
5.5 barg and hereby the flow could be transferred to glycol regeneration unit
have been increased from 3.4 m3/hr to 4 m3/hr.
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Comparison of Hydrocarbon Dew points
In times 2007-2008 and 2008-2009

Comparison of H/C Dew points —e— 2007-2008
Date —=— 2008-2009
O T r—Tr——1T 1T T T T
(o)) M~ Lo (QV © L0 < o] N <o}
o ~ N .§ .§ — — — N N
. e &8 & 5 § & & &
8 -4
g
o
I
-8 -
-10
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CONCLUSION 2

Adjust products to
concordance customers
(National Iranian Gas
Company)

Decrease drop
pressure in vessels
that led to the lack of
filter elements

replacement A Potential Total
Income

: ($/YEAR)
484,000,000

And Reduction CO2
Emission
To prevent NGL loss 8 Milion ton /year

about 700 kg/MMSCMD
gas

Decrease maintenance
expenses whether filter

element replacing,
unwanted maintenance of
exit analyzer and calibrating
unit 400 instruments
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Thank You For Attention
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