Ras Gas /CPC Second Correlation Test (Part-A)

Minutes of Meeting / Activities : .
RasGas Company Limited - Laboratory
April 8" & 9" 2008

CPC Representative and RasGas Laboratory Team have agreed to the
process of conducting part “A” of the correlation test.

Presents:

Mr. Chiang,Chien Chang Manager/Technical Dep./Taichung CPC

Ms. Chen, Hsiao Chi Superintendent / Lab. / Taichung CPC

Mr. Hung, Hsien-Jung Superintendent / Lab. /Yung-An CPC

Mr. Chuck Chen Advisor / Taiwan ExxonMobil
_ Mr. Darwish Shala HeadofLab. . .. RasGas =
- Mr.Mohammad Eid =~~~ Chief Chemist . RasGas

Mr. Dendi Hadiat Lab. Supervisor RasGas

Mr. Ghanim A. Al-Shahwani Head of LNG (East Suez) C&S RasGas
Capt. Narinder Bhaila Manager ( Surveyor ), SGS/QATAR
Three Gas Chromatographs were used, Varian GCs system 10, 12&13.
The Calibration Gas Mixture and the test Sample were analyzed in the
three GCs.

RasGas / CPC Correlation Test Part “A” was Completed Successfully in
RasGas Laboratory on Apr 9th, 2008.

Details of Gas Chromatographs:

Model _Serial No.
1~ Varian GC system-10 CP-3800 103806
2- Varian GC system-12 CP-3800 104448
3- Varian GC system-13 CP-3800 104447
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The Correlation Test Samples were sealed again after measuring the
pressure by SGS Surveyor as follows:

Cylinder no. Seal no. Pressure
Sample -1 BB 5078 BB 640420 5.5 Barg.
Sample -2 BE 5023 BB 640421 6.0 Barg

RasGas Laboratory has enhanced a minor components integration at all
GCs, to improve performance repeatability. During the meeting, the two
teams have reviewed the quality measurements and performance in
general for the comings, continuous cooperation and smooth
communication channels are presenting a great deal of satisfaction.
On completion of analysis, all parties signed the gas chromatograms, the
comparison sheet and the correlation report which shows the successive

- repeatability for the three GCs as per GPA 2261. o -

The week of 14™ April , 2008 is agreed for completing part “B” of the
Correlation Test for 2008 at CPC / Taiwan in Yung-An and Taichung
receiving terminals respectively.

Cp§ e ity @

Mr. Chiang,Chien Chang For CPC / TAIWAN
(-& R
7 ’Mo kd_=id r/
/ Mr. Darwisft Shala, For RasGas Co. Ltd.
Capt. Marinder Bhalla, For
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Data File:

c\sys_10 results\cpc correlation 2008\lean Ing std002.run
: . Run Mode: Analysis
Sample ID: LEAN LNG STD
Operator (Inj): DENDI HADIAT Peak Measurement: .Peak Area
Injection Notes: 760 mmHg Peak Atea External Std.
Injection Date: 04/ 08/ 2008 08:30:28 AM Injection Method: c:\sys_10 methods\apr08_sys10.mth
Ipstrument (Inj):  SYS_10 Calculation Method: ¢\sys_10 methods\apz08_sys10.mth
mVolts 9 - Front- TCD
750—
500-— o .
250— ] T
g
. . J8R
hs ko ' s hoo hzs hso
Minutes
Peak Peak Name Ret. Time (mi!i) Area (cﬁumts) Result ( mole %)
Mo
1 N2 1.488 30690 0.7022
2 _ CH4 1.566 3523984 92.7263
3 CO?2 4.307 5403 0.1201
4 C2H6 4.730 7 391749 6.0164
Totals 3951826 99.5650
A velE] ) “Miadle - FID|
1.25—
1.00— @
@2,
0.75- o —
- 2 §
2 A ™ ﬁ
0.25— L % / \ % %
0.00 = = =
014
|2.5 i5 0 |7.5 l‘lCI.O IlZ.S l15.0
Minutes
Peak Peak Name Ret. Time (niin) Atea (counts) Result ( mole %)
Na
1 C3HS8 6.058 15146992 0.4961
2 1-C4H10 7.572 601144 0.0150
3 n-C4H10 8.635 5803274 0.1490
4 i-C5H12 11.888 775488 0.0149
5 n-C5H12 13.202 771990 0.0149
Totals 23098888 _—. 0.6899
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Data File:

c:\sys_10 results\cpe correlation 2008\lean Ing std003.run
’ : Run Mode: Analysis
Sample ID: LEAN LNG STD
Operator (Tnj): DENDI HADIAT Peak Measurement: Peak Area
Injection Notes: 760 mmHg Peak Area External Std.
Injection Date: 04/08/2008 08:49:47 AM Injection Methoa: c\sys_10 meﬂmds\apIOS_syle.mth
Instrument (Inj):  SYS_10 Calculation Method: c\sys_10 methods\apr08_sys10.mth
mVolts g Froat- TCD
750—
500—
&
e g
250— g
. 2 =
; B R
l2.5 l5.0 l7.5 !‘10.0 |'12.5 I15.0
Minutes|
Peak Peak Name Ret. Time (min) Area (counts) Result { mole %)
Nao
1 N2 - 1.488 30606 0.7003
2 CH4 1.566 3526256 92.7861
3 Cco2 4,307 5431 0.1208
4 C2Hé6 4.729 393084 6.0369
‘Totals 3955377 99.6441
= 5 Middle - FID| "
1.25—
1.00—] g
“
0.75— o =
s E 2 g
0.50—! = g = a3
=1l L F A 8
G 9 M
0.00 — = = ~=-
-0.14 .
E.S |5.0 |7.5 |10.0 |12.5 11 5.0
Minutes
Peak Peak Name Ret. Time (min) Area (counts) Result (mole %)
MNn
1 C3H8 6.057 15187114 0.4974
2 i-C4H10 7.571 602322 0.0150
3 n-C4H10 8.634 5807526 0.1491
4 i-C5H12 11.886 776245 0.0149
5 0-C5H12 13.200 771366 0.0149
Totals 23144574 0.6913
‘ S

—
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Data File: c:\sys_10 results\cpc correlation 2008\ling sample no-1002.run
) Run Mode: Analysis
Sample ID: LLNG SAMPLE NO-1
Op eratot. (Inj): DENDI HADIAT Peak Measurement: Peak Area
Injection Notes: 760 mmHg Peak Atea External Std.
Injection D ate: 04/08/2008 11:46:11 AM Injection Method: c:\sys_10 methods\apr08_sys10.mth
Instrument (Inj):  SYS_10 Calculation Method: c:\sys_10 methods\apt08 sys10.mth
mVolts g Front- TCD
750—
500—
250— : \ §
0 ] /5\
| |2.5 ES.O !7.5 r1(.'I.CI |12.5 ]‘15.0
Minutes
Peak Peak Name Ret. Time (min) Area (counts) Result ( miole %)
N
1 N2 1.488 31080 0.7111
2 CHA4 1.566 3532593 02.9529
3 C2H6 4.730 388559 5.9674
Totals 3952232 99,6314
Vol ] & Middie - FID|
00— 2
600—
500—
400— -
300— g g g
- L g :
o0 L S :
0 . - cale [} o
. _75 -
l2.5 |5.0 |7.5 |10.0 I‘12.5 |15.0
Minutes
Peak Peak Name Ret. Time (min) Area (counis) Result ( maole %)
N
1 C3HS8 6.059 7963634 0.2608
2 1-C4H10 7.571 28336 0.0007
3 n-C4H10 8.636 27307 (.0007
4 i-C5H12 11.894 3043 0.0001
Totals 8022320 0.2623

N\~ e65°
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Data File:

Sample IDx:
Operator (Inj):
Injection Notes:

Injection Date:

e:\sys_10 resuits\cpc correlation 2008\llng sample no-1003.tun

LLNG SAMPLE NO-1

DENDI HADIAT

760 mmHg

04/08/2008 12:05:33 PM

Run Mode:

Peak Measurement:

Peak Area
Injection Method:

Analysis

Peak Area

External Std.

c:\sys_10 methods\apt08_sys10.mth

Calculation Method: ¢:\sys_10 methods\apt08_sys10.mth

Insttument (Inj): SYS_10
mVolts g Front - TCD
750— 4
§
500—
&
250— & <
g/ L
: il &
bs ko bs hoo has hso
Minutes
Peak Peak Name Ret. Time (min) Area (counts) Result ( mole %)
MNa
1 N2 1.488 30966 0.7085
2 CH4 1.566 3535753 93.0360
3 C2H6 4.729 388889 5.9725
Totals 3955608 99.7170
Vol 2 Middle - FID|
700—; 2
600—
500—
400—
= @ @
300— 2 g &
200— _ < o 1
S = o
100— g g g
0 g et
-75 -
bs ko bs ho.o h2s hso
Minutes|
Peak Peak Name Ret. Time (min) Atrea (counts) Result ( mole %)
N :
1 C3H8 6.058 7967956 0.2610
2 i-C4H10 7.569 28253 0.0007
3 n-C4H10 8.635 26657 0.0007
4 i-C5H12 11.915 1952 0.0000
Totals 8024818 0.2624

\i _~"135 QATAR




UPDATE GREEN SHADED CELLS

[——

ANALYST

SAMPLE REFERENCE STANDARD GAS

CYLINDER No. 9702186

Correlation Test No. ; i
LOCATION RAS GAS LAB / VAR, 5Y5-12 : RAS GAS LAB / VAR | 8Y5-12
GC- MODEL VARIAN CP-3800 . VARIAN CP-3500

GC- SERIAL No. 104448 ) 104448

DATE CERTIFIED 14-May-07 TR

SAMPLED BY

ANALYSIS DATE

RN

\ Dendi-Hadiat
ANALYSIS METHOD GC, GPA 2261 : GC, GPA 2281
COUNT 1 COUNT 2 DIFF AVERAGE i COUNT 1 © COUNT2 TEST RESULT {MOL%)
COMPONENT | CERTIFICATE | SAMPLE | PEAK |RESPONSE| SAMPLE | PEAK | RESPONSE | RESPONSE | RESPONSE | SaMPLE .m_umpx MOL% SAMPLE | PEAK MOL% DIFF UNORMALIZED | REPORTED
PRESSU FACTOR |PRESSURE AREA FACTOR FACTOR FACTOR |PRESSURH | AREA PRESSURE| AREA MOL% VALUE
B(mmHg) D=A'B/C | E(mmHg) F G=A'EF | H=(D-G)*00n | 1=(DsG)2 J K L=tk M N O=I"N/M P={L-0j*100/Q]  Q={L+O}2
02 ro T o[RSt 0 #DIVI0! 0 760 0 0 #DIviol 0,000 0,00
N2 | 0.0174084 |2 i[5S mm_p._.,w_ 0.01737427 0.20 0.017391321 0.710595649 0.711991531 0.20 0.714 0.7
CH4 g w%ﬁm. o1 0.0201204 [BE7EHREL; .ww%_. m%ww 0.02011873 0.08 0.020123087 |’ 92.5665192 92.5940031 0.03 92.580 93.08
coz ; AR 25698 | 0.0174170 |7 E5350 0.01745485 0.21 0.017438211 [} 0 0 #DIVio 0.000 0.00
CzHs 350530 0.0137211 [PE0iet e 303HH 001372242 0.01 0018721776 5.934397285 5.937051368 0.04 5.936 5.97
CoH14" TL i e 0 _ i #OIV/0! 0 : 0 o #DIvIo! 0.000 0.00
C3Hs S60T D625 | 8.218E-05 [Bael 35054%| 8.0097E05 | 047 | 821073605 |3 0.25638574 0.256128358 0.09 0.256 0.26
I-C4H10 £ IA68375F) 6.816E-05 [HTH 43| 6.7984E-05 0.25 B.8070BE-05 |: 0.000828759 0.000675602 - 0,001 0.00
N-CaH10 M CORe 15974008 6.716E-05 {3 Ups008] 0.600E-05 | 030 | e.70608E-05 0.000596841 0.00058334 . 0.001 0.00
1-C5H12 o riooe| 5.327E-05 [N > as051] 5.20488.05 0.60 5.31086E-05 |* 1 0 | [} - 0.000 0.00
N-CSH12 5084 | iz 10060 6.203E-05 | AR700TH0| R 2156168 5.2623E-05 0.21 5.2878E-06 | 02T 0 =78 : . _ 0 - 0.000 0.00
TOTAL 99,0849 107786856 [ " | 10798079 8242501 | se.48910348 5241929 | 90.5004343 99.485 100.00
" HHV{BTU/SCF) i

219 PM

e
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Data File:
Sample ID:
Operator (Inj):

c:\star\sys_12 data\cpc correlation 2008\lean Ing std002.run

EEAN LNG STD
DENDI HADIAT

Injection Notes: 760 mmHg

Injection Date:

04/08/2008 09:46:53 AM

Instrument {Inj): SYS_12

{0

Run Mode: Analysis
Peak Measurement: Peak Area
Peak Area External Std.

Injection Method:

c:\star\sys_12\apr08_sys 12.mth

Calculation Method: c:\star\sys_12\apr08_sys 12.mth

mVolts | Front - TCD
700—
600—
500—
400—
300— g
200— 2 g &
100 2 N g
; gl Jl i A
-73 : .
! b 4 5
‘ _ Minutes
| PeakNo | PeakName | Ret.Time(min) |  Area(counts) | Result(mole%) |
1 N2 1.584 3050 | 06929
2 CH4 1.685 3491256 92.7713
3 co2 4.532 5236 0.1205
4 C2H6 4.985 332334 6.0290
Totals : 3859386 99.6137
mVolts | ) Middle - FID
300 8 .
100 S : 5 3
— = T i
- AN g :
s ho.o h2s 5.0
Minutes
Peak No Peak Name Ret. Time (min) Area (counts) Result ( mole %)
1 C3H8 6.415 4624151 0.4967
2 i-C4H10 8.056 168375 0.0147
3 n-C4H10 9.212 1697400 0.1493
4 I-C5H12 12.752 214008 0.0147
5 n-C5H12 14.189 215366 0.0149
__ _Totals 6919300 0.6903

/\/V

S < QATAR
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Data File:

Sample ID:
Operator (Inj):

c:\star\sys_12 data\cpc correlation 2008\lean Ing std003.run

LEAN LNG STD
DENDI HADIAT

Injection Notes: 760 mmig

Injection Date:

04/08/2008 10:07:15 AM

Instrument (Inj): SYS_12

G

Run Mode: Analysis
Peak Measurement: Peak Area
Peak Area External Std.

Injection Method:

c:\star\sys_12\apr08_sys 12.mth

Calculation Method: c:\star\sys_12\apr08_sys 12.mth

mVolts ) Front - TCD
700— ]
600— s
500—
400—
300 @
200 g § <
100 S N g
G g k J§ A&
-73
I1 |2 LI' |5
- ] Minutes
 PeakNo | PeakName _ | Ret.Time(min) | _ Area(counts) | Result(mole%) |
1 N2 1585 30620 | 0.6942
2 CH4 1.685 3493463 92.8299
3 co2 4.532 5225 0.1202
4 C2H6 4.985 332303 6.0284
Totals 3861611 99.6727
mVolts | ) Middle - FID
300— g _
200 2 ] 2 3
e o o 5
100— ES 5 S o
- AN g ¢
I7.5 |10.12) E12.5 |15.0
Minutes!
Peak No Peak Name Ret. Time (min) Area (counts) Result ( mole %)
1 C3H8 6.416. 4632034 0.4976
2 i-C4H10 8.056 168804 0.0147
3 n-C4H10 9.213 1702509 0.1497
4 i-C5H12 12.754 215305 0.0148
5 n-C5H12 14.190 215816 0.0149
_ Totals ' 6934468 © 0.6917
\} _»  SGS aarar



Data File: c:\star\sys_12 data\cpc correlation 2008\[Ing sample no-1001.run
Run Mode: Analysis
SampleID:  LLNG SAMPLE NO-1 u Y
kM ement: kA
Operator (Inj): DENDI HADIAT Peak Measurement: Peak Area
Peak Area External Std.

Injection Notes: 760 mmHg
Injection Date:  04/08/2008 12:43:46 PM

Instrument (Inj): SYS_12

Injection Method:

c:\staf\sysﬂ_lZ\aprOS_sys 12.mth

‘Calculation Method: c:\star\éys:iz\aprOB_sys 12.mth

mValts | ) Front - TCD
700— ¥
600— i
500—
400
300— o
200— g <
100— o g
o 2 L . yass
73
h b s L 5
‘ Minutes|
_PeakNo | PeakName | Ret.Time (min) |  Area(counts) | Result(mole%)
1 N2 1584 31053  o0g041
2 CH4 1.685 3496012 92.8977
3 C2H6 4.985 328685 5.9628
Totals 3855750 99.5646
mVolts @ Middle - FID
150—]
100— g §
50 Z E
N g b4
0_.
b5 0.0 h2s 5.0
. . Minutes
Peak No Peak Name Ret. Time (min) Area (counts) Result ( mole %)
1 C3H8 6.416 2372967 0.2549
2 i-C4H10 8.040 7020 0.0006
3 _n-C4H10 9.202 6764 0.0006
Totals 2386751 0.2561
Yl :
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Data File: c:\star\sys_12 data\cpc correlation 2008\ling sample no-1002.run l( &

Mode: Analysi
SampleID:  LLNG SAMPLE NO-1 Run Mode nalysis
DENDI HADIAT Peak Measurement: Peak Area

Operator (Inj):
Injection Notes: 760 mmHg

Injection Date:  04/08/2008 01:04:07 PM
Instrument (Inj): SYS_12

Peak Area External Std.
Injection Method: c:\star\sys_12\apr08_sys 12.mth

Calculation . Method: 'é:\'s'i:ar\sys_lz\aprOS_sys 12.mth

/

mVolts o Front - TCD
700— &
600 i
500—
400—
300— )
200—] g ]
100— 2 2
. \ _ A
73—
y b 5 A 5
_ _ Minutes|
| Peak No Peak Name | Ret.Time (min) |,  Area (counts) Result (mole %) |
1 w2 isss | 31114 | o705 |
2 CH4 1.685 3497050 92.9252
3 C2H6 4.985 328832 5.9655
Totals 3856996 99.5961
mVolts | 9 Middle - FID
150— .
100— g g
50— 2 §
o™ % 2
b5 ' hoo h25 5.0
. ' Minutes|
Peak No Peak Name Ret. Time (min) Area (counts) Result { mole %)
1 C3H8 6.416 2370779 0.2547
2 i-C4H10 8.042 7543 0.0007
3 n-C4H10 9.210 6611 0.0006
7 Totals . 2384933 0.2560




Data File: c:\star\sys_13 data\cpc correlation 2008\lean Ing std002.run l( i

Run Mode: Analysis
Sample ID: LEAN LNG STD un Mode Y
DENDI HADIAT Peak Measurement: Peak Area

Operator (Inj):
Injection Notes: 760 mmHg
Injection Date:  04/08/2008 09:53:10 AM

Peak Area External Std.
Injection Method: c:\star\sys_13\apr08_sys 13.mth

Instrument (Inj): SYS_13 Calculation Method: c:\star\sys_13\apr08_sys 13.mth
mVolts ) Front - TCD
700~ :
600—
500—
400—
300— ®
ol g g 3
100— =) T £
0 z | ._J 8 A
72
1 p 3 4 5
Minutes
~PeakNo |- PeakName | Ret.Time(min) |  Area(counts) | Result(mole%) |-
1 N2 1.663 34382 0.6973
2 CH4 : 1.782 3924649 92.7904
3 co2 4.453 5079 0.1199
4 C2H6 4.908 332554 6.0237
Totals 4296664 99.6313
mVoIts. 3
300~ 3
250— Middle - FID
200 §
100— g 3 5 5
ol 9
32 [0g | !
| b5 10.0 12.5 15.0
Minutes
Peak No | - Peak Name Ret. Time (min) Area (counts) Result ( mole %)

C3H8 6.346 3548429 0.4941
i-C4H10 7.998 136341 0.0149
n-C4H10 9.163 1343828 -0.1479
i-C5H12 12.736 173936 . 0.0146
n-ChH12 14.184 172954 0.0151

Totals ' B375488 .__0.6866

1

2

3

: .




Data File:

Sample ID:
Operator (Inj):

c:\star\sys_13 data\cpc correlation 2008\lean Ing std003.run

LEAN LNG STD
DENDI HADIAT

Injection Notes: 760 mmHg

Injection Date:

04/08/2008 10:13:31 AM

Instrument (Inj): SYS_13

Run Mode:

Peak Measurement:

Peak Area
Injection Method:

Ca'lédlgi:']cin Method:

Analysis

Peak Area

External Std.
c:\star\sys_13\apr08_sys 13.mth

c\sta r\sy's_13\a15i'_ﬁé;s'§sﬂ 13.mth

mVoits ) Front - TCD
700— :
600—
500—]
400—
300 &
200—; g £ Z
100— 2 N 5
0 z | ,_J 8 oy
-72 .
y b 4 5
Minutes
-PeakNo | - Peak Name: | Ret. Time (min) - Area (counts) - | - Result( m__ble %) |-
1 N2 1.663 34263 0.6949
2 CH4 1.782 3922868 92.7483
3 Cco2 4.454 5074 0.1198
4 C2H6 4.909 332506 6.0228
Totals 4294711 99.5858
mVolts o
300 ;
250 Middle - FID
200— g
150— & g g )
R z A $
100— S ? & &
ol 2
32 | | |
b5 10.0 12.5 15.0
Minutes
Peak No Peak Name Ret. Time (min) Area (counts) Resuit ( mole %)
1 C3H8 6.346 3555198 0.4950
2 i-C4H10 7.999 138136 0.0151
3 n-C4H10 9.165 1346723 0.1482
4 i-C5H12 12.736 174109 0.0146
5 n-C5H12 14.186 172607 0.0151
Totals 5/ 6373 _0.6880
iy | P _ :
/4 e —— 7 969 aamar




Data File:

Sample ID:
Operator (Inj):

LLNG SAMPLE NO-1

DENDI HADIAT

Injection Notes: 760 mmHg

Injection Date:

04/08/2008 12:50:05 PM

Instrument (Inj): SYS_13

Peak Area
Injection Method:

ci\star\sys_13 data\cpc correlation 2008\llng sample no-1001.run
Run Mode:

Peak Measurement:

Analysis
Peak Area

External Std.
c:\star\sys_13\apr08_sys 13.mth

' Calculation Method: c:\star\sys_13\apr08_sys 13.mth

mvolts ) Front - TCD
700— :
600—
5001
400—
300 &
200—] g ]
100— 2 =
5 g | A A
o y P l 5
Minutes|
~ Peak'No | - Peak Name - | Ret. Time (min) “-Area (counts) ‘--Résult (‘mole %)
1 N2 1.663 34850 0.7068
2 CH4 1.782 3922964 92.7506
3 C2He6 4.909 328646 5.9529
Totals ‘ 4286460 99.4103
mVvolts ‘3
150— '
Middle - FID
100—
50— 2 §»
2 T
N - g b
-17
b5 ho.0 h25 h5.0
Minutes
Peak No Peak Name Ret. Time (min) Area (counts) Result { mole %)
1 C3H8 6.346 1843064 0.2566
2 i-C4H10 7.997 6341 0.0007
3 n-C4H10 9.156 5943 0.0007
Totals ' 1855348 - 0.2580
\ \/ ,'sGs
s 9GS aaTAR
> e )




Data File:

Sample ID:

Operator (Inj):

LLNG SAMPLE NO-1
DENDI HADIAT

Injection Notes: 760 mmHg

Injection Date:

Instrument (Inj): SYS_13

04/08/2008 01:10:25 PM

Peak Area
Injection Methed:

c:\star\sys_13 data\cpc correlation 2008\ling sample no-1002.run
Run Mode:

Peak Measurement:

Analysis
Peak Area

External Std.
c:\star\sys_13\apr08_sys 13.mth

G

Calculation Method: c: \star\sys 13\apr08_sys 13.mth

mVolts ) Front - TCD
700—] :
600—
500—
400—
300 &
200— g <
100— o £
2 | . A
-73 ' :
A b 4 5
Minutes|
Peak No | ~'Peak Name | Ret Time (min) | =~ Area (counts) |- Result ( mole %) - |-
1 N2 1.663 34871 0.7072
2 CH4 . 1.781 3929968 92.9162
3 C2H6 4.909 329208 5.9631
Totals 4294047 99.5865
mVolts 2
150—
Middle - FID
100—
g B
50— 2 e
4 Z
- @
17
b5 0.0 has 5.0
Minutes
Peak No Peak Name Ret. Time (min) Area (counts) Result ( mole %)
i C3HS 6.348 1844416 0.2568
2 i-C4H10 8.025 5064 0.0006
3 n-C4+10 9.157 6561 0.0007
Totals 1856041 0.2581
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