Report created by: This report was created using the following
from Flir Systems AB:

Ti Thermal Imaging Ltd
Hardware: ThermaCAM P60

Tel: 01932 702329 Software: Reporter 2000 software

E-mail; Info@thermalimaging.co.uk
Web: www thermalimaging.co.uk MiniDV by JVC

Thermography Inspection at:
Report No. 1
1st and 2nd stage seperators
and produced water degasser
sand levels
06/04/06
By
Richard Wallace

Thermographic certification: ITC level Il

Richard Wallace

Sample_Sep_Degass_sand levels Page 1 18/12/2006
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Inspection Site Information

Customer Sample
Address
Contact Person

Phone number

E-mail address

Thermographer Richard Wallace

Inspection Criteria

This inspection is designed to assess the 1st and 2nd stage seperators along with the produced water degasser in order to reveal the levels
and locations of deposited sand within. Full still radiometric images have been captured along with non-radiometric video data to provide
both moving and still infra-red data.

Theory

Deposited sand or other material will be visible to infra-red due to the insulating effect it has on the surface temperature of the seperators
and degasser. This means that areas of material deposit will appear with a lower temperature than areas which do not suffer from deposits
as the heat from the seperators/degasser will have to travel through more material, in this case sand. These lower temperature signatures
can be attributed to internal deposits within, so long as the external surface area is clean and not effecting the thermograms. The seperators
and degasser have a continuous outer shell material which means emmisivity will remain constant.

Report Explanation

This report is designed to give maximum relevant infra-red temperature and area data. The pages consist of an IR image and digital photo
for easy reference. The IR images contain the follow:

Two spot temperatures - SPO1 and SP02

Analysis line with cursor - Li01

Circular analysis area - AR01

Rectangular analysis box - AR02

"Analysis Temperature Data" - All analyisis temperature data is located in this table.

"Analysis Area Data" - Table indicating the % and approximate areas in m2 of the analysis boxes above and below the threshold/reference
temperatures.

"Image data" - Table indicating the properties of the image.

"Object parameters" - Table indicating the parameters entered into the IR camera to compensate for atmospheric and other conditions.
"General calculations" - Table indicating general image properties.

"Specific calculations" - Table indicating specific distance and areas sizes.

Three histograms show the percentage temperatures of AR01, ARO2 and LiO1(refer to object label) and there is also a text box for localised
commentary and a summary table is located on the back page.

NB
Area and distances are indicative and not accurate due to the curvature of the vessels inspected

Inspection Commencing 09.30
Weather Dry
Wind Speed <2mph
Ambient Temperature (C) 13
Relative Humidity (%) 50
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1st stage seperator - V2011 Starboard side 15
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Vessel Area Time on MPEG file
1st stage seperator - V2011 Anticlockwise circumference 4
Produced water degasser - V4014 Anticlockwise circumference 2.32
2nd stage seperator - V2012 Anticlockwise circumference - Elevated view 4.59
2nd stage seperator - V2012 Anticlockwise circumference - Ground view 5.33
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Vessel 1st stage seperator - V2011
Area Port side
64.0C
— 60
L 50 2"-BA5956
- 40 - . . .
C Image indicates there is a very light deposit of
L sand between the forward saddle and the
30 forward dome, around nozzle N8A-closed drains
- 20
12.3C
Area 01 Area 02 Li 01
T T T
60 60
40 40 40
20 20 20
1 1 1 1 : : : : 1 1 1 1 1
IRO1 10 20 30 40 50 IRO1 10 20 30| ||rO1 ‘ 10 20 30 40 50
ARO1 Threshold: 60.0C, Above: 94.... ARO02 Threshold: 60.0C, Above: 48.... LIO1 Threshold: 60.0C, Above:...
Image Data ‘ Analysis Area Data
Irimage no. Ir_060406_001.jpg % above m2
Irimage time 09:33:58 ARO1 94.46 0.07
Section Forward saddle ARO02 48.68 0.05
Anomaly Suspected deposits Total 71.57 0.12
Object Parameters % below m?2
Emmisivity 0.92 AROL 554 0.00
Ambient temperature 13.0C ARO2 51.32 0.05
Relative humidity 0.45 Total 2843 0.06
Reference temp 60.0C Analysis Temperature Data
Object distance (approximate) 4.0m Thel Vale
3 B IR : max 66.2C
_ IR : min 5.8C
General Calculations SPOL 19.9C
SP02 62.0C
rad_FOV 0.42 RAD Field of view in radians LIO1 : cursor 60.9C
img_len 1.70 m Length of whole IR image L101: max 62.7C
pix_len 0.00531 m Length of one IR image pixel 1101 : min 14.1C
LIO1 : avg 58.8C
Specific Calculations AROL : max 64.7C
IARO1 : min 36.2C
sp_dist [0.30 m Distance between SPO1 and SP02 ARO1 : avg 61.9C
cur_dist [0.31m Distance between line cursor and left point of line ARO2 - max 63.9C
ar_areal |0.07 m2 Size of area ARO1 AROZ : min 17.1C
- JARO2 : avg 59.4C
ar_area2 |0.10 m2 Size of area AR02
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Vessel 1st stage seperator - V2011
Area Port side
58.7C
ARO?) % — 50 10"-OC-
: ‘/’ 20114-83
— 40
ARO1] -
AROL L Image indicating light volumes of sand deposited
- in the central section of the seperator from the
B 30 underneath and up the side of the vessel.
L Deposits sit before and after nozzle N2-oil outlet
- and N3-produced water oulet
— 20
11.6C
Area 01 Area 02 Li 01
T T T
40 L 40 L 40
20 — 20 — 20
1 1 1 i i i 1 1 1 1 1
IRO1 20 40 60 IRO1 10 20 30| [IrROL ‘ 2 4 6 8 10
ARO1 Threshold: 60.0C, Above: 0.0... ARO02 Threshold: 60.0C, Above: 0.0... LIO1 Threshold: 60.0C, Above:...
Image Data ‘ Analysis Area Data
Irimage no. Ir_060406_003.jpg % above m2
Irimage time 09:36:46 ARO1 0.00 0.00
Section Forward saddle, central ARO02 0.00 0.00
Anomaly Suspected deposits Total 0.00 0.00
Object Parameters % below m?2
Emmisivity 0.92 AROL 100.00 0.03
Ambient temperature 13.0C ARO2 100.00 0.06
Relative humidity 0.45 Total 100.00 0.09
Reference temp 60.0C Analysis Temperature Data
Object distance (approximate) 3.5m Thel Vale
3 B IR : max 60.3C
_ IR : min 8.7C
General Calculations SPOL E33C
SP02 26.8T
rad_FOV 0.42 RAD Field of view in radians LIO1 : cursor 38.0C
img_len 1.49m Length of whole IR image L101: max 54.2C
pix_len 0.00465 m Length of one IR image pixel 1101 : min 25.9C
LIO1 : avg 40.6C
Specific Calculations [ARO1 : max 44.5C
IARO1 : min 28.1C
sp_dist [0.49 m Distance between SPO1 and SP02 ARO1 : avg 36.4C
cur_dist [0.31m Distance between line cursor and left point of line ARO2 - max 45.1C
ar_areal |0.03 m2 Size of area ARO1 AROZ : min 30.5C
- JARO2 : avg 36.6C
ar_area2 |0.06 m2 Size of area AR02
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Vessel 1st stage seperator - V2011
Area Port side
58.3C
LI01 r
-
N 2"-BA5957
. <
— 40
ARO2 B Image indicating light to heavy volumes of sand
SP01 B deposited in the central section of the seperator
i from the underneath and up the side of the
L 30 vessel around nozzle N8B-closed drains
-
— 20
18.0C
Area 01 Area 02 Li 01
T T T
20 ~ 20 20 -
1 1 1 1 | | | 1 1 1 1 1
IRO1 ‘ 5 10 15 20 IRO1 5 10 15| ||rRO1 ‘ 2 4 6 8 10
ARO1 Threshold: 60.0C, Above: 0.0... ARO02 Threshold: 60.0C, Above: 0.0... LIO1 Threshold: 60.0C, Above:...
‘Image Data ‘ ‘ Analysis Area Data
Irimage no. Ir_060406_005.jpg % above m2
Irimage time 09:38:13 ARO1 0.00 0.00
Section Forward saddle, central ARO02 0.00 0.00
Anomaly Suspected deposits Total 0.00 0.00
Object Parameters % below m?2
Emmisivity 0.92 AROL 100.00 0.03
Ambient temperature 13.0C ARO2 100.00 0.12
Relative humidity 0.45 Total 100.00 0.15
Reference temp 60.0C Analysis Temperature Data
Object distance (approximate) 2.6m Thel Vale
3 B IR : max 60.8C
_ IR : min 8.0C
General Calculations SPOL 91T
SP02 28.7C
rad_FOV 0.42 RAD Field of view in radians LIO1 : cursor 43.3C
img_len 1.11m Length of whole IR image L101: max 60.3T
pix_len 0.00345 m Length of one IR image pixel 1101 : min 30.6TC
LIO1 : avg 45.1C
Specific Calculations [ARO1 : max 51.9C
IARO1 : min 41.9C
sp_dist [0.20 m Distance between SPO1 and SP02 ARO1 : avg 46.7C
cur_dist [0.33 m Distance between line cursor and left point of line ARO2 - max 40.5C
ar_areal |0.03 m2 Size of area ARO1 AROZ : min 27.8C
- JARO2 : avg 34.5C
ar_area2 |0.12 m?2 Size of area AR02
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Vessel 1st stage seperator - V2011
Area Port side
L101]
Lol 60.5C
| 60 2"-BA5957
SPO1] i
- 10"-0C-
— 50 & 20114-83
L Image indicating heavier volumes of sand
L deposited in the central section of the seperator
L 40 from the underneath and up the side of the
L vessel between nozle N8B-closed drains and
| N2-0il outlet
= L
— 30
28.8C
Area 01 Area 02 Li 01
T T T
60 = 60 = 60 -
40 — 40
1 1 1 1 | | l 1 1 1
IRO1 5 10 15 IRO1 5 10 15| ||IrO1 ‘ 5 10 15
ARO1 Threshold: 60.0C, Above: 0.0... ARO02 Threshold: 60.0C, Above: 0.0... LIO1 Threshold: 60.0C, Above:...
Image Data ‘ Analysis Area Data
Irimage no. Ir_060406_007.jpg % above m2
Irimage time 09:40:06 ARO1 0.00 0.00
Section Between 2"BA5957/12"x10" ARO02 0.00 0.00
Anomaly Suspected deposits Total 0.00 0.00
Object Parameters % below m?2
Emmisivity 0.92 AROL 100.00 0.02
Ambient temperature 13.0C ARO2 100.00 0.13
Relative humidity 0.45 Total 100.00 0.15
Reference temp 60.0C Analysis Temperature Data
Object distance (approximate) 2.0m Thel Vale
3 B IR : max 62.0C
i IR : min 12.6T
General Calculations SPOL 13.9C
SP02 34.7C
rad_FOV 0.42 RAD Field of view in radians LIO1 : cursor 43.7C
img_len 0.85m Length of whole IR image L101: max 54.8TC
pix_len 0.00266 m Length of one IR image pixel 1101 : min 32.9C
LIO1 : avg 41.5C
Specific Calculations AROL : max 53.3C
IARO1 : min 43.1C
sp_dist [0.31 m Distance between SPO1 and SP02 ARO1 : avg 48.0C
cur_dist [0.17 m Distance between line cursor and left point of line ARO2 - max 48.7C
ar_areal |0.02 m2 Size of area ARO1 AROZ : min 27.5C
- JARO2 : avg 36.4C
ar_area2 |0.13 m2 Size of area AR02
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Vessel 1st stage seperator - V2011
Area Port side
61.6 - 10"-0C-
L 60 20114-83
i |_8"-WO-
I / 40101-83
- %
L 50 N 2"-BA5945
i
i Image indicating heavier volumes of sand
i deposited in the central section of the seperator
i from the underneath and up the side of the
— 40 vessel. There is less of a deposit around the
o1 <Pl r water outlet pipe, nozzle N3-produced water
- r outlet
Ll 30
29.4C
Area 01 Area 02 Li 01
T T T
60 - 60 - 60 -
40 40 40
1 1 1 1 | 1 1 1
IRO1 ‘ 10 20 30 40 IRO1 25| ||IrRO1 ‘ 10 20 30
ARO1 Threshold: 60.0C, Above: 0.0... ARO02 Threshold: 60.0C, Above: 0.0... LIO1 Threshold: 60.0C, Above:...
‘Image Data ‘ ‘ Analysis Area Data
Irimage no. Ir_060406_009.jpg % above m2
Irimage time 09:44:13 ARO1 0.00 0.00
Section Between 12"x10" / BA5945 ARO02 0.00 0.00
Anomaly Suspected deposits Total 0.00 0.00
Object Parameters % below m?2
Emmisivity 0.92 AROL 100.00 0.06
Ambient temperature 13.0C ARO|2 100.00 0.08
Relative humidity 0.45 Tota 100.00 0.14
Reference temp 60.0C Analysis Temperature Data
Object distance (approximate) 2.7m Thel Vale
3 B IR : max 61.8C
i IR : min 11.5T
General Calculations SPOL T16C
SP02 32.5C
rad_FOV 0.42 RAD Field of view in radians LIO1 : cursor 40.9C
img_len 1.15m Length of whole IR image L101: max 41.2C
pix_len 0.00359 m Length of one IR image pixel 1101 : min 34.4C
LIO1 : avg 37.6C
Specific Calculations [ARO1 : max 46.9C
IARO1 : min 35.0C
sp_dist [0.33 m Distance between SPO1 and SP02 ARO1 : avg 37.0C
cur_dist [0.51 m Distance between line cursor and left point of line ARO2 - max 42.5C
ar_areal |0.06 m2 Size of area ARO1 AROZ : min 28.1C
- JARO2 : avg 37.1C
ar_area2 |0.08 m2 Size of area AR02
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Vessel 1st stage seperator - V2011
Area Port side
57.1C
L | 2"-BA5945
— 50
-
L 40 Image indicating heavier volumes of sand
[ARO1] L deposited in the central section of the seperator
ARO2Z i from the underneath and up the side of the
L vessel between nozzle N8C-closed drains and
| the aft saddle
— 30
[ 107] i
24.6C
Area 01 Area 02 Li 01
T T T
40 40
1 1 1 1 : | | | 1 1 1
IRO1 ‘ 5 10 15 20 IRO1 10 20 30| [IrROL ‘ 5 10 15
ARO1 Threshold: 60.0C, Above: 0.0... ARO02 Threshold: 60.0C, Above: 0.0... LIO1 Threshold: 60.0C, Above:...
‘Image Data ‘ ‘ Analysis Area Data
Irimage no. Ir_060406_011.jpg % above m2
Irimage time 09:46:18 ARO1 0.00 0.00
Section Between 2"BA5945/Aft saddle AR02 0.00 0.00
Anomaly Suspected deposits Total 0.00 0.00
Object Parameters % below m?2
Emmisivity 0.92 AROL 100.00 0.08
Ambient temperature 13.0C ARO2 100.00 0.07
Relative humidity 0.45 Total 100.00 0.10
Reference temp 60.0C Analysis Temperature Data
Object distance (approximate) 1.9m Thel Vale
3 B IR : max 58.3C
i IR : min 13.9C
General Calculations SPOL NS
SP02 31.8C
rad_FOV 0.42 RAD Field of view in radians LIO1 : cursor 34.4C
img_len 0.81m Length of whole IR image L101: max 51.8T
pix_len 0.00252 m Length of one IR image pixel 1101 : min 27.6C
LIO1 : avg 40.4C
Specific Calculations AROL : max 38.0C
IARO1 : min 27.4C
sp_dist [0.27 m Distance between SPO1 and SP02 ARO1 : avg 33.9C
cur_dist [0.12m Distance between line cursor and left point of line ARO2 - max 36.9C
ar_areal |0.03 m2 Size of area ARO1 AROZ : min 28.1C
- JARO2 : avg 32.4C
ar_area2 |0.07 m?2 Size of area AR02
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Vessel 1st stage seperator - V2011
Area Port side
64.9C
— 60
I
— 50
i Image indicating heavier volumes of sand
40 deposited in the central section of the seperator
L from the underneath and up the side of the
- vessel. The sand tapers off towards the aft
r saddle
— 30
SP02 |_|01 —r
22.8C
Area 01 Area 02 Li 01
T T
60 60
40 40
1 1 1 1 1 | | l 1 1 1
IRO1 ‘ 5 10 15 20 IRO1 5 10 15| ||rRO1 ‘ 5 10 15
ARO1 Threshold: 60.0C, Above: 0.0... ARO02 Threshold: 60.0C, Above: 0.0... LIO1 Threshold: 60.0C, Above:...
‘Image Data ‘ ‘ Analysis Area Data
Irimage no. Ir_060406_013.jpg % above m2
Irimage time 09:49:07 ARO1 0.00 0.00
Section Aft dome to saddle ARO02 0.00 0.00
Anomaly Suspected deposits Total 0.00 0.00
Object Parameters % below m?2
Emmisivity 0.92 AROL 100.00 0.05
Ambient temperature 13.0C ARO2 100.00 0.04
Relative humidity 0.45 Total 100.00 0.08
Reference temp 60.0C Analysis Temperature Data
Object distance (approximate) 2.1m Thel Vale
3 B IR : max 65.1C
i IR : min 11.4<
General Calculations SPOL 59T
SP02 29.3C
rad_FOV 0.42 RAD Field of view in radians LIO1 : cursor 44.1C
img_len 0.89 m Length of whole IR image L101: max 63.1TC
pix_len 0.00279 m Length of one IR image pixel 1101 : min 33.5C
LIO1 : avg 49.1C
Specific Calculations [ARO1 : max 49.3C
IARO1 : min 32.5C
sp_dist [0.41m Distance between SPO1 and SP02 ARO1 : avg 41.2TC
cur_dist [0.21 m Distance between line cursor and left point of line ARO2 - max 51.0CT
ar_areal |0.05 m2 Size of area ARO1 AROZ : min 29.4C
- JARO2 : avg 39.5C
ar_area2 |0.04 m2 Size of area AR02
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Vessel 1st stage seperator - V2011
Area Port side
66.1C
— 60
IARO2| i
~ 50
SPO2 L :
L Image showing light volumes of sand deposits
— 40 after the aft saddle. Distance between SP01 and
B SP02 and also the cursor distance is reasonably
B accurate as it is not travelling around the
L circumference of the vessel
— 30
LI01 r
Loy —'= 20
20.0C
Area 01 Area 02 Li 01
< T T
60 60 60
40 o — | |«
20 20 + 20 =
1 1 1 1 1 | | | | 1 1 1 1 1
IRO1 10 20 30 40 50 IRO1 5 10 15 20| ||IrO1 ‘ 5 10 15 20 25
ARO1 Threshold: 60.0C, Above: 99.... ARO02 Threshold: 60.0C, Above: 0.0... LIO1 Threshold: 60.0C, Above:...
Image Data ‘ Analysis Area Data
Irimage no. Ir_060406_015.jpg % above m2
Irimage time 09:52:51 ARO1 99.56 0.30
Section End dome to saddle ARO02 0.00 0.00
Anomaly Suspected deposits Total 49.78 0.30
Object Parameters % below m?2
Emmisivity 0.92 AROL 0.4 0.00
Ambient temperature 13.0C ARO2 100.00 0.07
Relative humidity 0.45 Total 50.22 0.07
Reference temp 60.0C Analysis Temperature Data
Object distance (approximate) 2.7m Thel Vale
3 B IR : max 66.4C
_ IR : min 12.7C
General Calculations SPOL 16T
SP02 34.5C
rad_FOV 0.42 RAD Field of view in radians LIO1 : cursor 41.4C
img_len 1.15m Length of whole IR image L101: max 47.1C
pix_len 0.00359 m Length of one IR image pixel 1101 : min 28.8C
LIO1 : avg 36.2C
Specific Calculations AROL : max 66.4C
IARO1 : min 59.3C
sp_dist [0.38 m Distance between SPO1 and SP02 ARO1 : avg 64.3C
cur_dist [0.61 m Distance between line cursor and left point of line ARO2 - max 49.2C
ar_areal |0.30 m2 Size of area ARO1 AROZ : min 34.9C
- JARO2 : avg 40.4C
ar_area2 |0.07 m?2 Size of area AR02

18/12/2006



Vessel 1st stage seperator - V2011
Area Starboard side
66.1C
B 2"-BA5946
— 60
— 50
i Image showing heavier deposits of sand between
- the aft saddle and over nozzle N8D-closed drains
AROL SPo1] — 40
ARO2 L
— 30
= -
23.9C
Area 01 Area 02 Li 01
T T i T
60 60 60
40 40 40 —
1 1 1 1 : : | | l 1 1 1
IRO1 ‘ 5 10 15 20 25 IRO1 5 10 15| ||rRO1 10 20 30
ARO1  Threshold: 60.0C, Above: 0.0... ARO02 Threshold: 60.0C, Above: 0.0... LIo1 Threshold: 60.0C, Above:...
‘Image Data ‘ Analysis Area Data
Irimage no. Ir_060406_017.jpg % above m2
Irimage time 09:55:00 ARO1 0.00 0.00
Section Aft dome to saddle ARO02 0.00 0.00
Anomaly Suspected deposits Total 0.00 0.00
Object Parameters % below m?2
Emmisivity 0.92 AROL 100.00 0.04
Ambient temperature 13.0C ARO2 100.00 0.04
Relative humidity 0.45 Total 100.00 0.08
Reference temp 60.0C Analysis Temperature Data
Object distance (approximate) 2.8m Tahol Vale
3 B IR : max 66.4C
i IR : min 11.6T
General Calculations SPOT T75C
SP02 26.9C
rad_FOV 0.42 RAD Field of view in radians LIO1 : cursor 64.2C
img_len 1.19m Length of whole IR image L101 : max 66.4C
pix_len 0.00372 m Length of one IR image pixel 1101 : min 51.5C
LIO1 : avg 62.1C
Specific Calculations [ARO1 : max 44.9C
IARO1 : min 31.0C
sp_dist [0.27 m Distance between SPO1 and SP02 AROL : avg 40.1C
cur_dist [0.18 m Distance between line cursor and left point of line ARO2 - max 45.8C
ar_areal |0.04 m2 Size of area ARO1 ARO2 - min 21.8C
- JARO2 : avg 35.6C
ar_area2 |0.04 m2 Size of area AR02
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Vessel 1st stage seperator - V2011
Area Starboard side
50.5C
— 50
C 45
ARO1] S0l C
n 40
C Image indicating light to heavier volumes of sand
- 35 deposited in the central section of the seperator
L from the underneath and up the side of the
v C vessel
— 30
- 25
23.1C
Area 01 Area 02 Li 01
T T
40
1 1 1 : | | | ; ; : 1 1 1 1
IRO1 ‘ 5 10 15 IRO1 2 4 6 8 10| ||rO1 ‘ 5 10 15 20
ARO1  Threshold: 60.0C, Above: 0.0... ARO02 Threshold: 60.0C, Above: 0.0... LIo1 Threshold: 60.0C, Above:...
‘Image Data ‘ ‘ Analysis Area Data
Ir image no. Ir_060406_019.jpg % above m2
Irimage time 09:57:08 ARO1 0.00 0.00
Section Aft saddle to 10"W0O-40101-83 ARO02 0.00 0.00
Anomaly Suspected deposits Total 0.00 0.00
Object Parameters % below m?2
Emmisivity 0.92 AROL 100.00 0.05
Ambient temperature 13.0C ARO2 100.00 0.20
Relative humidity 0.45 Total 100.00 0.25
Reference temp 60.0C Analysis Temperature Data
Object distance (approximate) 3.4m Tahol Vale
3 B IR : max 52.9C
- IR : min 11.6C
General Calculations SPOT 67C
SP02 26.8T
rad_FOV 0.42 RAD Field of view in radians LIO1 : cursor 37.0C
img_len 1.45m Length of whole IR image L101 : max 43.6C
pix_len 0.00452 m Length of one IR image pixel 1101 : min 29.2C
LIO1 : avg 34.9C
Specific Calculations [ARO1 : max 41.7C
IARO1 : min 29.4C
sp_dist ]0.37 m Distance between SPO1 and SP02 AROL : avg 34.2T
cur_dist [0.15 m Distance between line cursor and left point of line ARO2 - max 44.3C
ar_areal |0.05 m2 Size of area ARO1 ARO2 - min 21.2C
- JARO2 : avg 34.1C
ar_area2 |0.20 m2 Size of area AR02
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Vessel 1st stage seperator - V2011
Area Starboard side
52.4C
— 50
-
AHOL -
SPOX — 40
L Image showing light volumes of sand deposits.
L Distance between SP01 and SP02 is reasonably
L 30 accurate once again as it is not travelling around
B the circumference of the seperator, however,
N image is not perpendicular so calculation will be
i short
— 20
17.5C
Area 01 Area 02 Li 01
T T T
40 40 40
20 20 20
1 1 1 1 | | | | 1 1 1 1 1
IRO1 ‘ 5 10 15 20 IRO1 5 10 15 20| ||IrO1 ‘ 5 10 15 20 25
ARO1 Threshold: 60.0C, Above: 0.0... ARO02 Threshold: 60.0C, Above: 0.0... LIO1 Threshold: 60.0C, Above:...
‘Image Data ‘ ‘ Analysis Area Data
Irimage no. Ir_060406_021.jpg % above m2
Irimage time 10:01:55 ARO1 0.00 0.00
Section 12x10" to forward saddle AR02 0.00 0.00
Anomaly Suspected deposits Total 0.00 0.00
Object Parameters % below m?2
Emmisivity 0.92 AROL 100.00 0.04
Ambient temperature 13.0C ARO2 100.00 0.10
Relative humidity 0.45 Total 100.00 0.14
Reference temp 60.0C Analysis Temperature Data
Object distance (approximate) 29m Thel Vale
3 B IR : max 57.4C
_ IR : min 3.4C
General Calculations SPOL 36T
SP02 27.8C
rad_FOV 0.42 RAD Field of view in radians LIO1 : cursor 27.7C
img_len 1.23m Length of whole IR image L101: max 34.7C
pix_len 0.00385 m Length of one IR image pixel 1101 : min 23.0C
LIO1 : avg 28.4C
Specific Calculations AROL : max 34.6C
IARO1 : min 17.5C
sp_dist [0.31 m Distance between SPO1 and SP02 ARO1 : avg 28.5C
cur_dist [0.16 m Distance between line cursor and left point of line ARO2 - max 42.1C
ar_areal |0.04 m2 Size of area ARO1 AROZ : min 28.2°C
- JARO2 : avg 36.4C
ar_area2 |0.10 m2 Size of area AR02
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Vessel 1st stage seperator - V2011

Area Starboard side
61.2C
N 8"-W0-40101-
ARO1] — 60 83
SP02 C
IARO2 __ 55
C | 10"-OC-
C <4— | 20114-83
— 50
L This section at nozzles N3-produced water outlet
T 45 and N2-oil outlet appears to have a larger deposit
- around the whole area. The signature indicates a
C thinner, more steady deposit as temperatures
- compared with other areas are higher.
SO L10]] 40
- 35
33.5C
Area 01 Area 02 Li 01
T T T
60 — 60 — 60 -
40 40 40
1 1 1 : f f f f f : 1 1 1 1
IRO1 ‘ 5 10 15 IRO1 5 10 15 20 25| |[IrRO1 ‘ 10 20 30 40
ARO1 Threshold: 60.0C, Above: 0.0... ARO02 Threshold: 60.0C, Above: 0.0... LIO1 Threshold: 60.0C, Above:...
‘Image Data ‘ ‘ Analysis Area Data
Irimage no. Ir_060406_023.jpg % above m2
Irimage time 10:03:27 ARO1 0.00 0.00
Section W0O-40101-83 to 12"x10" ARO02 0.00 0.00
Anomaly Suspected deposits Total 0.00 0.00
Object Parameters % below m?2
Emmisivity 0.92 AROL 100.00 0.02
Ambient temperature 13.0C ARO2 100.00 0.22
Relative humidity 0.45 Total 100.00 0.24
Reference temp 60.0C Analysis Temperature Data
Object distance (approximate) 2.0m Thel Vale
3 B IR : max 61.9C
i IR : min 12.6T
General Calculations SPOL 81T
SP02 46.3C
rad_FOV 0.42 RAD Field of view in radians LIO1 : cursor 38.8C
img_len 0.85m Length of whole IR image L101: max 47.5C
pix_len 0.00266 m Length of one IR image pixel 1101 : min 38.6TC
LIO1 : avg 41.2C
Specific Calculations [ARO1 : max 49.4C
IARO1 : min 38.9C
sp_dist [0.37 m Distance between SPO1 and SP02 ARO1 : avg 42.5C
cur_dist [0.17 m Distance between line cursor and left point of line ARO2 - max 48.0C
ar_areal |0.02 m2 Size of area ARO1 AROZ : min 36.9C
- JARO2 : avg 40.4C
ar_area2 |0.22 m?2 Size of area AR02
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Vessel 1st stage seperator - V2011
Area Starboard side
62.1C
— 60
SP02 B
SPo2 :
— 50
ARO2 i
N 40 Image showing deposits of sand with the heavier
- areas to the left, closer to the forward saddle. This
i is expected due to the nature of flow
SPEH — 30
— 20
16.0C
Area 01 Area 02 Li 01
T T T
60 - 60 - 60 -
0 —— 0 40
20 — 20 20
1 1 1 1 1 : | | | | l 1 1 1
IRO1 5 10 15 20 25 IRO1 5 10 15 20| ||IrO1 ‘ 5 10 15
ARO1  Threshold: 60.0C, Above: 0.0... ARO02 Threshold: 60.0C, Above: 22.... LIo1 Threshold: 60.0C, Above:...
Image Data ‘ Analysis Area Data
Irimage no. Ir_060406_025.jpg % above m2
Irimage time 10:06:27 ARO1 0.00 0.00
Section Saddle to forward dome ARO02 22.53 0.01
Anomaly Suspected deposits Total 11.26 0.01
Object Parameters % below m?2
Emmisivity 0.92 AROL 100.00 0.01
Ambient temperature 13.0C ARO2 74 0.04
Relative humidity 0.45 Total 88.74 0.06
Reference temp 60.0C Analysis Temperature Data
Object distance (approximate) 3.0m Tahol V2T
3 B IR : max 62.3C
_ IR : min 9.9C
General Calculations SPOL EYRES
SP02 61.8C
rad_FOV 0.42 RAD Field of view in radians LIO1 : cursor 54.4C
img_len 1.28m Length of whole IR image L101 : max 59.9TC
pix_len 0.00399 m Length of one IR image pixel L101 : min 39.3C
LIO1 : avg 51.6C
Specific Calculations [ARO1 : max 42.5C
IARO1 : min 32.0C
sp_dist ]0.45m Distance between SP01 and SP02 AROL : avg 38.3C
cur_dist [0.16 m Distance between line cursor and left point of line ARO2 - max 61.7C
ar_areal |0.01 m? Size of area ARO1 AROZ : min 39.7C
- JARO2 : avg 53.8C
Size of area AR02

18/12/2006



Vessel Produced water degasser - V4014
Area Port side
64.2C
-
[ 60 L 8"-water inlet
— 55
. Sample image. Vessel is showing continuity around
B its circumference indicating no sand deposits.
- 50 ° P
L Along the end weld just over half way up on the
- port side, paint is flaking off the weld itself. The
B flaking paint is estimated at 1" wide and 6" long.
SP02 45
:
40.4<C
Area 01 Area 02 Li 01
< T T
60 60 60
50 50 50
1 1 1 : f f f f f : 1 1 1 1 1
IRO1 20 40 60 IRO1 10 20 30 40 50| [|rRO1 10 20 30 40 50
ARO1  Threshold: 60.0C, Above: 100... ARO02 Threshold: 60.0C, Above: 93.... LIo1 Threshold: 60.0C, Above:...
Image Data Analysis Area Data
Irimage no. Ir_060406_029.jpg % above m2
Irimage time 10:20:06 ARO1 100.00 0.12
Section Forward dome AR02 93.75 0.06
Anomaly Sample Total 96.87 0.18
Object Parameters % below m?2
Emmisivity 0.92 AROL 0.00 0.00
Ambient temperature 13.0C ARO2 6.25 0.00
Relative humidity 0.45 Total 813 0.00
Reference temp 60.0C Analysis Temperature Data
Object distance (approximate) 25m Thel Vale
3 B IR : max 64.4C
i IR : min 13.7C
General Calculations SPOL 610C
SP02 58.6C
rad_FOV 0.42 RAD Field of view in radians LIO1 : cursor 63.6C
img_len 1.06 m Length of whole IR image L101: max 64.2°C
pix_len 0.00332 m Length of one IR image pixel 1101 : min P9.8T
LIO1 : avg 63.2C
Specific Calculations [ARO1 : max 64.4C
IARO1 : min 61.6C
sp_dist [0.45m Distance between SPO1 and SP02 ARO1 : avg 63.2C
cur_dist [0.34 m Distance between line cursor and left point of line ARO2 - max 64.3C
ar_areal |0.12 m2 Size of area ARO1 AROZ : min 54.7C
- JARO2 : avg 62.6C
ar_area2 |0.07 m?2 Size of area AR02
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Vessel Produced water degasser - V4014
Area Port side
63.7C
— 60
i | 2"-OW-
- / G1119-A
LI101] — 50
B Vessel is showing reasonable continuity around its
ARO? SPO1 - circumference but there is a small drop in
- temperature around the lowest parts indicating
— 40 small amounts of sand deposited.
S | || 30
28.6C
Area 01 Area 02 Li 01
T T
60 60
40 — 40
' | | | | ) | | | 1 ' | | |
IRO1 20 40 60 80 IRO1 5 10 15 20| ||IrO1 ‘ 10 20 30
ARO1  Threshold: 60.0C, Above: 99.... ARO02 Threshold: 60.0C, Above: 5.2... LIo1 Threshold: 60.0C, Above:...
Image Data ‘ Analysis Area Data
Irimage no. Ir_060406_031.jpg % above m2
Irimage time 10:22:00 ARO1 99.54 0.24
Section Forward saddle to 2"OW-G1119-A ARO02 5.27 0.01
Anomaly Small suspected deposits Total 52.40 0.26
Object Parameters % below m?2
Emmisivity 0.92 AROL 0.46 0.00
Ambient temperature 13.0C ARO2 94.73 0.22
Relative humidity 0.45 Total 47.60 0.22
Reference temp 60.0C Analysis Temperature Data
Object distance (approximate) 2.6m Tahol Vale
3 B IR : max 62.3C
i IR : min 19.6T
General Calculations SPOT 599C
SP02 42.9C
rad_FOV 0.42 RAD Field of view in radians LIO1 : cursor 58.9C
img_len 111 m Length of whole IR image L101 : max 61.0C
pix_len 0.00345 m Length of one IR image pixel 1101 : min 43.9C
LIO1 : avg 57.0C
Specific Calculations [ARO1 : max 62.2C
IARO1 : min 59.8C
sp_dist ]0.28 m Distance between SPO1 and SP02 AROL : avg 61.0C
cur_dist [0.25 m Distance between line cursor and left point of line ARO2 - max 60.7C
ar_areal |0.25 m2 Size of area ARO1 ARO2 - min 38.0T
- JARO2 : avg 54.6C
ar_area2 |0.23 m?2 Size of area AR02
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Vessel Produced water degasser - V4014
Area Port side
61.6T
— 60
- 55
5o
C Image showing temperature signature from an area
- of flaking paint. This is where the paint has
T 45 debonded from the side of the vessel. It is located
L between points 12-14 on the grid system from the
SPD - top to the 4th square down. It is estimated that the
SPbL SP02 C size is about 16"2.
N 40
35.8C
Area 01 Area 02 Li 01
T T T
60 60 - 60
50
40 40 40
1 1 1 1 1 | | | 1 1 1 1 1
IRO1 ‘ 2 4 6 8 10 IRO1 20 30 40| ||rO1 ‘ 5 10 15 20 25
ARO1 Threshold: 60.0C, Above: 0.0... ARO02 Threshold: 60.0C, Above: 1.3... LIO1 Threshold: 60.0C, Above:...
‘Image Data ‘ ‘ Analysis Area Data
Irimage no. Ir_060406_033.jpg % above m2
Irimage time 10:23:07 ARO1 0.00 0.00
Section Between 3"-OW-G1094B & 2"-OW-G1120-A ARO2 1.33 0.00
Anomaly Bulge in outer shell, flaking paint Total 0.67 0.00
Object Parameters % below m?2
Emmisivity 0.92 AROL 100.00 0.12
Ambient temperature 13.0C ARO2 98.67 0.11
Relative humidity 0.45 Total 99.33 0.23
Reference temp 60.0C Analysis Temperature Data
Object distance (approximate) 2.2m Thel Vale
3 B IR : max 61.8C
i IR : min 14.5C
General Calculations SPOL 17 9T
SP02 48.7C
rad_FOV 0.42 RAD Field of view in radians LIO1 : cursor 59.8C
img_len 0.94m Length of whole IR image L101: max 61.3TC
pix_len 0.00292 m Length of one IR image pixel 1101 : min 37.7C
LIO1 : avg 56.0C
Specific Calculations [ARO1 : max 59.9C
IARO1 : min 31.8C
sp_dist [0.32m Distance between SPO1 and SP02 ARO1 : avg 45.2C
cur_dist [0.29 m Distance between line cursor and left point of line ARO2 - max 60.3C
ar_areal |0.12 m2 Size of area ARO1 AROZ : min 34.8C
- JARO2 : avg 54.8C
ar_area2 |0.12 m?2 Size of area AR02
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Vessel Produced water degasser - V4014
Area Port side
64.8C
- 3"-OW-
— 60 «—— Glooss
i 12"-OW-G1120-
| /A
— 50
r Vessel is showing reasonable continuity around its
- circumference but there is a small drop in
- temperature around the lowest parts indicating
L small amounts of sand deposited.
— 40
-
SPO1] :
31.4C
Area 01 Area 02 Li 01
T
60
40 —
1 1 1 1 | | | | | 1 1 1 1 1
IRO1 20 40 60 80 IRO1 5 10 15 20 25| |[IrRO1 ‘ 5 10 15 20 25
ARO1 Threshold: 60.0C, Above: 92.... ARO02 Threshold: 60.0C, Above: 1.5... LIO1 Threshold: 60.0C, Above:...
Image Data ‘ Analysis Area Data
Irimage no. Ir_060406_035.jpg % above m2
Irimage time 10:25:33 ARO1 92.01 0.23
Section Between 2"-OW-G1120A / 2"-G1119-A AR02 1.51 0.00
Anomaly Small suspected deposits Total 46.76 0.23
Object Parameters % below m?2
Emmisivity 0.92 AROL 7.99 0.02
Ambient temperature 13.0C ARO2 98.49 0.19
Relative humidity 0.45 Total 53.24 0.21
Reference temp 60.0C Analysis Temperature Data
Object distance (approximate) 29m Thel Vale
3 B IR : max 61.7C
i IR : min 14.2T
General Calculations SPOL 193C
SP02 47.2C
rad_FOV 0.42 RAD Field of view in radians LIO1 : cursor 52.7C
img_len 1.23m Length of whole IR image L101: max 56.3T
pix_len 0.00385 m Length of one IR image pixel 1101 : min 41.4C
LIO1 : avg 50.5C
Specific Calculations AROL : max 61.6C
IARO1 : min 59.2C
sp_dist [0.39 m Distance between SPO1 and SP02 ARO1 : avg 60.6C
cur_dist [0.48 m Distance between line cursor and left point of line ARO2 - max 60.6T
ar_areal |0.25 m2 Size of area ARO1 AROZ : min S7.8C
- JARO2 : avg 55.8C
ar_area2 |0.19 m2 Size of area AR02
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Vessel Produced water degasser - V4014
Area Port side
63.4C
ARO2 _— 60
— 55 - s
L Suspected sand deposit on side of vessel.
AROL B Distance between SP01 and SP02 indicates where
L it is located from the saddle and the distance
i between the cursor and the left point of line
indicates the size. These measurements are
SP02 SPO1 — 50 reasonably accurate due to distances not being
B calculated around the circumference of the vessel.
/i01] : Image is also perpendicular.
45.7C
Area 01 Area 02 Li 01
T
60
50 —
1 1 1 1 | | | | | 1 1 1
IRO1 10 20 30 40 IRO1 2 4 6 8 10| ||rRO1 ‘ 5 10 15
ARO1 Threshold: 60.0C, Above: 80.... ARO02 Threshold: 60.0C, Above: 0.5... LIO1 Threshold: 60.0C, Above:...
Image Data ‘ Analysis Area Data
Irimage no. Ir_060406_037.jpg % above m2
Irimage time 10:31:41 ARO1 80.26 0.07
Section Between 2"-OW-G1120-A and aft saddle AR02 0.58 0.00
Anomaly Suspected deposits Total 40.42 0.07
Object Parameters % below m?2
Emmisivity 0.92 AROL 19.74 0.02
Ambient temperature 13.0C ARO2 99.42 0.21
Relative humidity 0.45 Total 59.58 0.22
Reference temp 60.0C Analysis Temperature Data
Object distance (approximate) 2.3m Thel Vale
3 B IR : max 62.5C
i IR : min 22.8C
General Calculations SPOL 53T
SP02 56.7C
rad_FOV 0.42 RAD Field of view in radians LIO1 : cursor 53.9C
img_len 0.98 m Length of whole IR image L101: max 58.8T
pix_len 0.00306 m Length of one IR image pixel 1101 : min P0.8T
LIO1 : avg 54.5C
Specific Calculations [ARO1 : max 62.0C
IARO1 : min 56.1C
sp_dist [0.24 m Distance between SPO1 and SP02 ARO1 : avg 60.6C
cur_dist [0.30 m Distance between line cursor and left point of line ARO2 - max 60.5C
ar_areal |0.08 m2 Size of area ARO1 AROZ : min 44.1C
- JARO2 : avg 54.8C
ar_area2 |0.21 m2 Size of area AR02
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Vessel Produced water degasser - V4014
Area Port side
64.8C
— 60 8"-water outlet
-
~ 50
i Sample image. Vessel is showing reasonable
L continuity around its circumference indicating no
L 40 sand deposits
SPO1] -
-
— 30
25.6C
Area 01 Area 02 Li 01
< T T
60 60 60
40 — 40 — 40
1 1 1 1 : 1 | | l 1 1 1
IRO1 20 40 60 80 IRO1 20 40 60| |(|rRO1 ‘ 20 40 60
ARO1  Threshold: 60.0C, Above: 74.... ARO02 Threshold: 60.0C, Above: 3.5... LIo1 Threshold: 60.0C, Above:...
Image Data ‘ Analysis Area Data
Irimage no. Ir_060406_039.jpg % above m2
Irimage time 10:33:30 ARO1 74.51 0.13
Section Aft dome end AR02 3.55 0.00
Anomaly Sample Total 39.03 0.13
Object Parameters % below m?2
Emmisivity 0.92 ARO1 25.49 0.04
Ambient temperature 13.0C ARO2 96.45 0.09
Relative humidity 0.45 Total 60.97 0.14
Reference temp 60.0C Analysis Temperature Data
Object distance (approximate) 2.3m Tahol V2T
3 B IR : max 62.0C
i IR : min 15.7C
General Calculations SPOL S0 0T
SP02 60.5C
rad_FOV 0.42 RAD Field of view in radians LIO1 : cursor 59.2C
img_len 0.98 m Length of whole IR image L101 : max 60.6C
pix_len 0.00306 m Length of one IR image pixel L101 : min 49.1C
LIO1 : avg 58.9C
Specific Calculations [ARO1 : max 62.0C
IARO1 : min 57.2C
sp_dist [0.77 m Distance between SP01 and SP02 AROL : avg 60.5C
cur_dist [0.20 m Distance between line cursor and left point of line ARO2 - max 60.6C
ar_areal |0.17 m2 Size of area ARO1 ARO2 - min 48.8T
- JARO2 : avg 58.5C
ar_area2 |0.10 m2 Size of area AR02
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Vessel Produced water degasser - V4014
Area Aft dome
62.1C
- 60
- 50
— 40
i Water collecting at the aft end dome
ARO2So T ~ 30
— =] |
- 20
SPO1 12.7C
SPO1
Area 01 Area 02 Li 01
T T T
60 - 60 60
40 40 40
20 20 20
1 1 1 1 : | | | i i 1 1 1
IRO1 10 20 30 40 50 IRO1 10 20 30 40 50| [|rRO1 10 20 30
ARO1  Threshold: 60.0C, Above: 0.0... ARO02 Threshold: 60.0C, Above: 52.... LIo1 Threshold: 60.0C, Above:...
Image Data Analysis Area Data
Irimage no. Ir_060406_041.jpg % above m2
Irimage time 10:36:34 ARO1 0.00 0.00
Section View from elevated platform ARO02 52.92 0.15
Anomaly Sample Total 26.46 0.15
Object Parameters % below m?2
Emmisivity 0.92 AROL 100.00 035
Ambient temperature 13.0C ARO2 47.08 0.13
Relative humidity 0.45 Total 7354 0.48
Reference temp 60.0C Analysis Temperature Data
Object distance (approximate) 4.1m Tahol Vale
3 B IR : max 62.3C
i IR : min 11.9C
General Calculations SPOT 53T
SP02 59.2C
rad_FOV 0.42 RAD Field of view in radians LIO1 : cursor 60.0C
img_len 1.74m Length of whole IR image L101 : max 62.3C
pix_len 0.00545 m Length of one IR image pixel 1101 : min 53.9C
LIO1 : avg 58.3C
Specific Calculations [ARO1 : max 57.4C
IARO1 : min 52.4C
sp_dist ]0.38 m Distance between SPO1 and SP02 AROL : avg 55.2C
cur_dist [0.39 m Distance between line cursor and left point of line ARO2 - max 62.3C
ar_areal |0.35 m2 Size of area ARO1 ARO2 - min 53.5C
- JARO2 : avg 59.8C
ar_area2 |0.28 m?2 Size of area AR02
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Vessel Produced water degasser - V4014
Area Starboard side
61.6C
— 60
- 55
:
— 50
E Sand deposit at the lower section and side of the
SPO2) — 45 vessel. Distances will be short between line
C cursor/line and SP01/2, due to the image not being
L perpendicular
L101 n 40
- 35
32.7C
Area 01 Area 02 Li 01
T T T
60 — 60 — 60 -
40 — 40 40 —
1 1 1 1 : | | | | l 1 1 1 1
IRO1 5 10 15 20 IRO1 10 20 30 40| ||rO1 10 20 30 40
ARO1  Threshold: 60.0C, Above: 0.0... ARO02 Threshold: 60.0C, Above: 0.0... LIo1 Threshold: 60.0C, Above:...
Image Data Analysis Area Data
Irimage no. Ir_060406_043.jpg % above m2
Irimage time 10:39:18 ARO1 0.00 0.00
Section Aft saddle AR02 0.00 0.00
Anomaly Suspected deposits Total 0.00 0.00
Object Parameters % below m?2
Emmisivity 0.92 AROL 100.00 0.04
Ambient temperature 13.0C ARO2 100.00 0.35
Relative humidity 0.45 Total 100.00 0.40
Reference temp 60.0C Analysis Temperature Data
Object distance (approximate) 3.1m Thel Vale
3 B IR : max 60.5C
i IR : min 15.4C
General Calculations SPOL E13C
SP02 56.9C
rad_FOV 0.42 RAD Field of view in radians LIO1 : cursor 53.7C
img_len 132m Length of whole IR image L101 : max 59.2°C
pix_len 0.00412 m Length of one IR image pixel 1101 : min P0.9T
LIO1 : avg 56.5C
Specific Calculations [ARO1 : max 59.0C
IARO1 : min 52.2C
sp_dist ]0.20 m Distance between SP01 and SP02 ARO1 : avg 55.4C
cur_dist [0.13m Distance between line cursor and left point of line ARO2 : max 59.6T
ar_areal |0.04 m2 Size of area ARO1 AROZ : min 32.2C
- JARO2 : avg 56.0C
ar_area2 |0.35 m?2 Size of area AR02
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Vessel Produced water degasser - V4014
Area Starboard side
61.9C
~ 60 L 2"-OW-G1110-
i A
— 50
L Image showing small deposit of sand
ARO2 — 40
-
SPQ?) — 30
LI101] LI
27.5C
Area 01 Area 02 Li 01
T T
60 - 60 -
40 — 40
1 1 1 1 1 | | | 1 1 1 1 1
IRO1 10 20 30 40 50 IRO1 5 10 15| ||IrO1 ‘ 5 10 15 20 25
ARO1  Threshold: 60.0C, Above: 16.... ARO02 Threshold: 60.0C, Above: 0.0... LIo1 Threshold: 60.0C, Above:...
Image Data ‘ Analysis Area Data
Irimage no. Ir_060406_045.jpg % above m2
Irimage time 10:41:10 ARO1 16.20 0.05
Section Between 2"-OW-G1120-A/ 2"-OW-1119-A ARO02 0.00 0.00
Anomaly Suspected deposits Total 8.10 0.05
Object Parameters % below m?2
Emmisivity 0.92 AROL 83.80 0.28
Ambient temperature 13.0C ARO2 100.00 0.24
Relative humidity 0.45 Total 91.90 0.52
Reference temp 60.0C Analysis Temperature Data
Object distance (approximate) 3.9m Tahol V2T
3 B IR : max 60.9C
i IR : min 10.1C
General Calculations SPOL 51T
SP02 30.7C
rad_FOV 0.42 RAD Field of view in radians LIO1 : cursor 53.4C
img_len 1.66 m Length of whole IR image L101 : max 57.1C
pix_len 0.00518 m Length of one IR image pixel L101 : min 35.1C
LIO1 : avg 50.7C
Specific Calculations [ARO1 : max 60.9C
IARO1 : min 55.8C
sp_dist ]0.26 m Distance between SP01 and SP02 AROL : avg 59.2T
cur_dist [0.42m Distance between line cursor and left point of line ARO2 - max 57.6T
ar_areal |0.33 m2 Size of area ARO1 ARO2 - min 32.5C
- JARO2 : avg 49.3C
ar_area2 |0.24 m?2 Size of area AR02
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Vessel Produced water degasser - V4014
Area Starboard side
IARO1|
S ARO] 55 65.2C
— 60
— 50
L 40 Sample image. Vessel is showing continuity around
IARO2 C its circumference indicating no sand deposits.
i There is also a section of flaking paint of the end
— 30 weld just over half way up the side of the vessel.
C The flaking paint is estimated at 1" wide by 6" long.
— 20
16.8C
Area 01 Area 02 Li 01
T T T
60 60 60 r
40 — 40 - 40 -
20 — 20 — 20
1 1 1 1 1 | | | | | 1 1 1
IRO1 20 40 60 80 100 ||ro1 10 20 30 40 50| [|rRO1 20 40 60
ARO1  Threshold: 60.0C, Above: 100... ARO02 Threshold: 60.0C, Above: 94.... LIo1 Threshold: 60.0C, Above:...
Image Data Analysis Area Data
Irimage no. Ir_060406_047.jpg % above m2
Irimage time 10:43:58 ARO1 100.00 0.20
Section Forward dome end ARO02 94.51 0.20
Anomaly Sample Total 97.25 0.40
Object Parameters % below m?2
Emmisivity 0.92 AROL 0.00 0.00
Ambient temperature 13.0C ARO2 549 0.01
Relative humidity 0.45 Total 275 0.01
Reference temp 60.0C Analysis Temperature Data
Object distance (approximate) 3.3m Tahol Vale
3 B IR : max 63.9C
i IR : min 14.8T
General Calculations SPOT 50T
SP02 62.6C
rad_FOV 0.42 RAD Field of view in radians LIO1 : cursor 63.1C
img_len 1.40 m Length of whole IR image L101 : max 63.8C
pix_len 0.00438 m Length of one IR image pixel L101 : min 54.2C
LIO1 : avg 61.7C
Specific Calculations [ARO1 : max 63.8C
IARO1 : min 62.2C
sp_dist |1.14m Distance between SPO1 and SP02 AROL : avg 63.1C
cur_dist [0.53m Distance between line cursor and left point of line ARO2 - max 63.8C
ar_areal |0.20 m2 Size of area ARO1 ARO2 - min 52.2C
- JARO2 : avg 61.8C
ar_area2 |0.21 m2 Size of area AR02
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Vessel 2nd stage seperator - V2012
Area Underneath
67.6C
— 60 - 2"-BA5087
ARO2) — 40 _ —
Sample. Image showing reasonable continuity
i d nozzle N8A-closed drains
SP02) aroun
— 20
-
7.6C
Area 01 Area 02 Li 01
T T T
60 60 60
40 40 40
20 20 20
1 1 1 : f f f f f : 1 1 1 1
IRO1 20 40 60 IRO1 5 10 15 20 25| |[IrRO1 20 40 60 80
AR01  Threshold: 60.0C, Above: 82.... AR02 Threshold: 60.0C, Above: 49.... LI01 Threshold: 60.0C, Above....
Image Data Analysis Area Data
Irimage no. Ir_060406_051.jpg % above m2
Irimage time 11:31:37 ARO1 82.98 0.11
Section Forward dome to saddle ARO02 49.79 0.03
Anomaly Suspected deposits Total 66.38 0.14
Object Parameters % below m?2
Emmisivity 0.92 AROL 17.02 0.02
Ambient temperature 13.0C ARO2 50.21 0.03
Relative humidity 0.45 Total 33.62 0.06
Reference temp 60.0C Analysis Temperature Data
Object distance (approximate) 3.4m Tahol Vale
3 B IR : max 66.1C
_ IR : min 6.7C
General Calculations SPOT 51 9T
SP02 59.0C
rad_FOV 0.42 RAD Field of view in radians LIO1 : cursor 62.7C
img_len 1.45m Length of whole IR image L101 : max 65.2C
pix_len 0.00452 m Length of one IR image pixel 1101 : min 51.3C
LIO1 : avg 62.5C
Specific Calculations [ARO1 : max 65.9C
IARO1 : min 51.1C
sp_dist ]0.35m Distance between SPO1 and SP02 AROL : avg 62.9C
cur_dist [0.15 m Distance between line cursor and left point of line ARO2 - max 65.1C
ar_areal |0.14 m2 Size of area ARO1 ARO2 - min 48.7C
- JARO2 : avg 58.9C
ar_area2 |0.06 m2 Size of area AR02
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Vessel 2nd stage seperator - V2012
Area Port side
68.7C
- 60
B L2"-BA5087
- 50 |
LI10Y] i
" 0 Sample. Image showing reasonable continuity
L
- 30
- 20
17.8C
Area 01 Area 02 Li 01
< T T
60 60 60
40 - 40 - 40 -
207 20 20
1 1 1 | i i i 1 1 1 1 1
IRO1 20 40 60 IRO1 10 20 30 40| ||rO1 10 20 30 40 50
ARO1  Threshold: 60.0C, Above: 100... ARO02 Threshold: 60.0C, Above: 89.... LIo1 Threshold: 60.0C, Above:...
Image Data Analysis Area Data
Irimage no. Ir_060406_053.jpg % above m2
Irimage time 11:33:37 ARO1 100.00 0.13
Section Forward dome to saddle ARO02 89.14 0.10
Anomaly Sample Total 94.57 0.23
Object Parameters % below m?2
Emmisivity 0.92 AROL 0.00 0.00
Ambient temperature 13.0C ARO2 10.86 0.01
Relative humidity 0.45 Total 543 0.01
Reference temp 60.0C Analysis Temperature Data
Object distance (approximate) 29m Tahol Vale
3 B IR : max 66.4C
i IR : min 10.2C
General Calculations SPOT VLS
SP02 63.4C
rad_FOV 0.42 RAD Field of view in radians LIO1 : cursor 61.3C
img_len 1.23m Length of whole IR image L101 : max 66.0C
pix_len 0.00385 m Length of one IR image pixel 1101 : min 49.8C
LIO1 : avg 62.6C
Specific Calculations [ARO1 : max 66.2C
IARO1 : min 62.7C
sp_dist [0.42m Distance between SPO1 and SP02 AROL : avg 65.0C
cur_dist [0.45m Distance between line cursor and left point of line ARO2 - max 66.4C
ar_areal |0.13 m2 Size of area ARO1 ARO2 - min 52.4C
- JARO2 : avg 63.8C
ar_area?2 |0.11 m2 Size of area AR02
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Vessel 2nd stage seperator - V2012
Area Port side
LIOl
64.9C
— 60
i / 2"-BA5164
— 50
ARO1 i
ARO2 i Image indicating light to heavy volumes of sand
— 40 deposited in the central section of the seperator
3 from the underneath and up the side of the
i vessel, nozzle N7A-sand jetting
— 30
—
22.4C
Area 01 Area 02 Li 01
T T
60 60
40 40
1 1 1 : | | | i 1 1 1
IRO1 ‘ 5 10 15 IRO1 5 10 15 20| |[|rO1 ‘ 5 10 15
ARO1  Threshold: 60.0C, Above: 22.... ARO02 Threshold: 60.0C, Above: 0.0... LIo1 Threshold: 60.0C, Above:...
‘Image Data ‘ ‘ Analysis Area Data
Irimage no. Ir_060406_054.jpg % above m2
Irimage time 11:35:08 ARO1 22.75 0.05
Section Forward saddle ARO02 0.00 0.00
Anomaly Suspected deposits Total 11.38 0.05
Object Parameters % below m?2
Emmisivity 0.92 AROL 725 018
Ambient temperature 13.0C ARO2 100.00 0.10
Relative humidity 0.45 Total 88.62 0.28
Reference temp 60.0C Analysis Temperature Data
Object distance (approximate) 3.1m Tahol Vale
3 B IR : max 65.5C
_ IR : min 8.9C
General Calculations SPOT E1AT
SP02 33.5C
rad_FOV 0.42 RAD Field of view in radians LIO1 : cursor 52.1C
img_len 132m Length of whole IR image L101 : max 63.9C
pix_len 0.00412 m Length of one IR image pixel 1101 : min 28.3C
LIO1 : avg 48.3C
Specific Calculations [ARO1 : max 62.7C
IARO1 : min 43.8C
sp_dist ]0.46 m Distance between SPO1 and SP02 AROL : avg 55.3C
cur_dist [0.45m Distance between line cursor and left point of line ARO2 - max 45.7C
ar_areal |0.23 m2 Size of area ARO1 ARO2 - min 29.0C
- JARO2 : avg 36.0C
ar_area2 |0.10 m2 Size of area AR02
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Vessel 2nd stage seperator - V2012
Area Port side
64.2C
— 60
I
IARO2| -
— 50
ARO1L -
i Image indicating light to heavy volumes of sand
L deposited in the central section of the seperator
L 40 from the underneath and up the side of the
L vessel
— 30
SP02 — "
27.2<C
Area 01 Area 02 Li 01
T
60
40
1 1 1 1 1 | | | i i l 1 1 1 1
IRO1 ‘ 5 10 15 20 25 IRO1 2 4 6 8 10| ||rRO1 ‘ 2 4 6 8
ARO1 Threshold: 60.0C, Above: 0.0... ARO02 Threshold: 60.0C, Above: 0.0... LIO1 Threshold: 60.0C, Above:...
‘Image Data ‘ ‘ Analysis Area Data
Irimage no. Ir_060406_056.jpg % above m2
Irimage time 11:35:35 ARO1 0.00 0.00
Section Between 2"-BA5167 / 2"-BA1566 ARO02 0.00 0.00
Anomaly Suspected deposits Total 0.00 0.00
Object Parameters % below m?2
Emmisivity 0.92 AROL 100.00 0.12
Ambient temperature 13.0C ARO2 100.00 0.28
Relative humidity 0.45 Total 100.00 0.40
Reference temp 60.0C Analysis Temperature Data
Object distance (approximate) 25m Thel Vale
3 B IR : max 64.9C
i IR : min 12.6T
General Calculations SPOL 518C
SP02 42.8C
rad_FOV 0.42 RAD Field of view in radians LIO1 : cursor 52.7C
img_len 1.06 m Length of whole IR image L101: max 62.2°C
pix_len 0.00332 m Length of one IR image pixel 1101 : min 32.6T
LIO1 : avg 46.2C
Specific Calculations [ARO1 : max 46.0C
IARO1 : min 36.1C
sp_dist [0.52 m Distance between SPO1 and SP02 ARO1 : avg 39.4C
cur_dist [0.65 m Distance between line cursor and left point of line ARO2 - max 57.3T
ar_areal |0.12 m2 Size of area ARO1 AROZ : min 29.9C
- JARO2 : avg 41.3C
ar_area2 |0.28 m?2 Size of area AR02
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Vessel 2nd stage seperator - V2012

Area Port side
SP02 63.5C
- 60
L 2"-BA5180
- 50 /
- 40
r Image indicating light-heavy volumes of sand
i deposited in the central section of the seperator
— 30 from the underneath and up the side of the
L vessel, nozzle N8D-closed drains
- 20
¥
10.2C
Area 01 Area 02 Li 01
T T T
60 60 : 60 i
L —— 40 ‘_—__ .
20 20 20
1 1 1 : | | | i : 1 1 1 1
IRO1 20 40 60 IRO1 10 20 30 40| ||rO1 10 20 30 40
ARO1 Threshold: 60.0C, Above: 0.0... ARO02 Threshold: 60.0C, Above: 0.0... LIO1 Threshold: 60.0C, Above:...
Image Data Analysis Area Data
Irimage no. Ir_060406_059.jpg % above m2
Irimage time 11:38:45 ARO1 0.00 0.00
Section Between 2"-BA5180 / aft saddle ARO02 0.00 0.00
Anomaly Suspected deposits Total 0.00 0.00
Object Parameters % below m?2
Emmisivity 0.92 AROL 100.00 0.15
Ambient temperature 13.0C ARO2 100.00 0.11
Relative humidity 0.45 Total 100.00 0.26
Reference temp 60.0C Analysis Temperature Data
Object distance (approximate) 29m Thel Vale
3 B IR : max 64.0C
_ IR : min 9.3C
General Calculations SPOL 50T
SP02 62.6C
rad_FOV 0.42 RAD Field of view in radians LIO1 : cursor 33.0C
img_len 1.23m Length of whole IR image L101: max 39.8C
pix_len 0.00385 m Length of one IR image pixel 1101 : min 30.8C
LIO1 : avg 34.6C
Specific Calculations [ARO1 : max 42.9C
IARO1 : min 33.2C
sp_dist [0.65m Distance between SPO1 and SP02 ARO1 : avg 36.6C
cur_dist [0.14 m Distance between line cursor and left point of line ARO2 - max 37.4C
ar_areal |0.15 m2 Size of area ARO1 AROZ : min 27.8C
- JARO2 : avg 33.5C
ar_area?2 |0.11 m2 Size of area AR02

Sample_Sep_Degass_sand levels Page 32 18/12/2006



Sample_Sep_Degass_sand levels

Page 33

Vessel 2nd stage seperator - V2012
Area Port side
68.9C
~ 60
L
- 50
¥
r Sample. According to the temperature analysis,
- 40 deposits appear to be limited at this area
ARO2 L
— 30
- 20
SPp2 16.1C
Area 01 Area 02 Li 01
T T T
60 60 60
40 - 40 40 -
20 20 20
1 1 1 1 | | | i 1 1 1 1
IRO1 10 20 30 40 IRO1 5 10 15 20| ||IrO1 10 20 30 40
ARO1  Threshold: 60.0C, Above: 94.... ARO02 Threshold: 60.0C, Above: 3.6... LIo1 Threshold: 60.0C, Above:...
Image Data Analysis Area Data
Irimage no. Ir_060406_061.jpg % above m2
Irimage time 11:40:46 ARO1 94.80 0.08
Section Aft dome ARO02 3.61 0.00
Anomaly Suspected deposits Total 49.20 0.09
Object Parameters % below m?2
Emmisivity 0.92 AROL 520 0.00
Ambient temperature 13.0C ARO2 96.39 0.06
Relative humidity 0.45 Total 5080 0.06
Reference temp 60.0C Analysis Temperature Data
Object distance (approximate) 3.0m Tahol Vale
3 B IR : max 70.1C
i IR : min 15.2C
General Calculations SPOT WS
SP02 48.0C
rad_FOV 0.42 RAD Field of view in radians LIO1 : cursor 68.0C
img_len 1.28m Length of whole IR image L101 : max 69.5C
pix_len 0.00399 m Length of one IR image pixel 1101 : min 54.5C
LIO1 : avg 63.8C
Specific Calculations [ARO1 : max 67.3C
IARO1 : min 58.2C
sp_dist ]0.45m Distance between SPO1 and SP02 AROL : avg 63.9C
cur_dist [0.14 m Distance between line cursor and left point of line ARO2 - max 62.3C
ar_areal |0.09 m2 Size of area ARO1 ARO2 - min 46.4T
- JARO2 : avg 53.5C
ar_area2 |0.06 m2 Size of area AR02
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Vessel 2nd stage seperator - V2012
Area Starboard side
66.2C
SP02 -
— 60
- 50
- 40 : _
r Sample. According to the temperature analysis,
C deposits appear to be limited at this area
- 50
§
- 20
:
LI107] —
Lol 11.0C
Area 01 Area 02 Li 01
T T T
60 60 60
40 40 40
20 20 20
1 1 1 : : : 1 1 1 1
IRO1 ‘ 5 10 15 IRO1 5 10 15| ||IrO1 ‘ 5 10 15 20
ARO1  Threshold: 60.0C, Above: 12.... ARO02 Threshold: 60.0C, Above: 0.0... LIo1 Threshold: 60.0C, Above:...
‘Image Data ‘ ‘ Analysis Area Data
Irimage no. Ir_060406_063.jpg % above m2
Irimage time 11:42:40 ARO1 12.18 0.00
Section Aft dome ARO02 0.00 0.00
Anomaly Suspected deposits Total 6.09 0.00
Object Parameters % below m?2
Emmisivity 0.92 AROL 87.82 0.03
Ambient temperature 13.0C ARO2 100.00 0.03
Relative humidity 0.45 Total 93.91 0.06
Reference temp 60.0C Analysis Temperature Data
Object distance (approximate) 2.8m Tahol Vale
3 B IR : max 66.5C
. IR : min 9.6C
General Calculations SPOT 153C
SP02 65.3C
rad_FOV 0.42 RAD Field of view in radians LIO1 : cursor 57.7C
img_len 1.19m Length of whole IR image L101 : max 65.5C
pix_len 0.00372 m Length of one IR image pixel 1101 : min 42.1C
LIO1 : avg 56.1C
Specific Calculations [ARO1 : max 62.7C
IARO1 : min 44.4C
sp_dist ]0.81m Distance between SPO1 and SP02 AROL : avg 53.8C
cur_dist [0.45m Distance between line cursor and left point of line ARO2 - max 59.9C
ar_areal |0.04 m2 Size of area ARO1 ARO2 - min 416T
- JARO2 : avg 50.2C
ar_area2 |0.03 m2 Size of area AR02

Sample_Sep_Degass_sand levels

Page 34

18/12/2006



Sample_Sep_Degass_sand levels

Page 35

Vessel 2nd stage seperator - V2012
Area Starboard side
LIOl
66.7C
- 60
C 2"-BA5180
- 50 /
SPO1 — 40 Image indicating light volumes of sand
L deposited in the central section of the seperator
C from the underneath and up the side of the
ARO2 L 30 vessel, nozzle N8D-closed drains
SP02) L 20
14.5C
Area 01 Area 02 Li 01
T T T
60 60 — 60
oy ——re— o g 10
20 20— 20
1 1 1 1 1 | | | 1 1 1 1 1
IRO1 5 10 15 20 25 IRO1 10 20 30| [IrROL ‘ 2 4 6 8 10
ARO1  Threshold: 60.0C, Above: 0.0... ARO02 Threshold: 60.0C, Above: 0.0... LIo1 Threshold: 60.0C, Above:...
Image Data ‘ Analysis Area Data
Irimage no. Ir_060406_065.jpg % above m2
Irimage time 11:43:53 ARO1 0.00 0.00
Section Between 2"-BA5180 /aft saddle ARO02 0.00 0.00
Anomaly Suspected deposits Total 0.00 0.00
Object Parameters % below m?2
Emmisivity 0.92 AROL 100.00 015
Ambient temperature 13.0C ARO2 100.00 0.13
Relative humidity 0.45 Total 100.00 0.29
Reference temp 60.0C Analysis Temperature Data
Object distance (approximate) 3.3m Tahol Vale
- B IR : max 67.4C
i IR : min 12.8T
General Calculations SPOT 16.1C
SP02 34.9C
rad_FOV 0.42 RAD Field of view in radians LIO1 : cursor 46.8C
img_len 1.40 m Length of whole IR image L101 : max 65.8C
pix_len 0.00438 m Length of one IR image pixel 1101 : min 28.4C
LIO1 : avg 46.6C
Specific Calculations [ARO1 : max 49.5C
IARO1 : min 39.8C
sp_dist ]0.37 m Distance between SPO1 and SP02 AROL : avg 44.2C
cur_dist [0.57 m Distance between line cursor and left point of line ARO2 - max 42.2C
ar_areal |0.15 m2 Size of area ARO1 ARO2 - min 30.3T
- JARO2 : avg 35.8C
ar_area2 |0.13 m2 Size of area AR02
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Vessel 2nd stage seperator - V2012
Area Starboard side
63.0C
- 60
r 12"0C-20282-A10
- 55
X
- 50
N Image indicating light volumes of sand deposited
- in the central section of the seperator from the
45 underneath and up the side of the vessel, nozzle
C N2-0il outlet. See delta C between SPO1 and
" 40 SP02, around 28C differential
- 35
m 33.7C
Area 01 Area 02 Li 01
T T ) T
60 60 60
40 — 40 40
1 1 1 : f f f f f : 1 1 1 1
IRO1 10 20 30 IRO1 5 10 15 20 25| |[IrRO1 ‘ 10 20 30 40
ARO1 Threshold: 60.0C, Above: 0.0... ARO02 Threshold: 60.0C, Above: 0.0... LIO1 Threshold: 60.0C, Above:...
Image Data Analysis Area Data
Irimage no. Ir_060406_067.jpg % above m2
Irimage time 11:45:15 ARO1 0.00 0.00
Section 12"-0C-20282-A10 ARO02 0.00 0.00
Anomaly Suspected deposits Total 0.00 0.00
Object Parameters % below m?2
Emmisivity 0.92 AROL 100.00 0.09
Ambient temperature 13.0C ARO2 100.00 0.05
Relative humidity 0.45 Total 100.00 0.14
Reference temp 60.0C Analysis Temperature Data
Object distance (approximate) 2.1m Thel Vale
3 B IR : max 62.8C
i IR : min 11.9C
General Calculations SPOL 50T
SP02 60.9C
rad_FOV 0.42 RAD Field of view in radians LIO1 : cursor 46.8C
img_len 0.89 m Length of whole IR image L101: max 52.0C
pix_len 0.00279 m Length of one IR image pixel 1101 : min 36.3C
LIO1 : avg 43.9C
Specific Calculations [ARO1 : max 52.3C
IARO1 : min 43.0C
sp_dist [0.63 m Distance between SPO1 and SP02 ARO1 : avg 46.6C
cur_dist [0.38 m Distance between line cursor and left point of line ARO2 - max 47.4C
ar_areal |0.09 m2 Size of area ARO1 AROZ : min 35.5C
- JARO2 : avg 41.8C
ar_area2 |0.05 m?2 Size of area AR02
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Vessel 2nd stage seperator - V2012
Area Starboard side
64.7C
— 60
- 50
40
L Image indicating light volumes of sand deposited
C in the central section of the seperator
— 30
o] SPO2) B
- 20
10.1C
Area 01 Area 02 Li 01
T T T
60 60 60
40 40 h 40
20 20 - 20
1 1 1 : : : 1 1 1 1 1
IRO1 20 40 60| ||ro1 10 20 30| ||rO1 ‘ 2 4 6 8 10
ARO1  Threshold: 60.0C, Above: 96.... ARO02 Threshold: 60.0C, Above: 0.0... LIo1 Threshold: 60.0C, Above:...
Image Data ‘ Analysis Area Data
Irimage no. Ir_060406_069.jpg % above m2
Irimage time 11:45:39 ARO1 96.80 0.02
Section Between 2"-BA5173 /forward saddle ARO02 0.00 0.00
Anomaly Suspected deposits Total 48.40 0.02
Object Parameters % below m?2
Emmisivity 092 AROL 320 0.00
Ambient temperature 13.0C ARO2 100.00 0.08
Relative humidity 0.45 Total 51.60 0.08
Reference temp 60.0C Analysis Temperature Data
Object distance (approximate) 25m Tahol V2T
3 B IR : max 65.8C
_ IR : min 9.2TC
General Calculations SPOL 85T
SP02 35.4C
rad_FOV 0.42 RAD Field of view in radians LIO1 : cursor 48.1C
img_len 1.06 m Length of whole IR image L101 : max 60.0C
pix_len 0.00332 m Length of one IR image pixel L101 : min 29.2C
LIO1 : avg 43.5C
Specific Calculations [ARO1 : max 65.4C
IARO1 : min 31.9C
sp_dist ]0.18 m Distance between SP01 and SP02 AROL : avg 62.2T
cur_dist [0.37 m Distance between line cursor and left point of line ARO2 - max 44.7C
ar_areal |0.02 m? Size of area ARO1 AROZ : min 29.6T
- JARO2 : avg 34.6C
Size of area AR02
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Vessel 2nd stage seperator - V2012
Area Starboard side
68.6C
\RO1/ L
— 60
L 2"-BA5164
L
— 50 Image indicating a small sand deposit near to the
r forward saddle, nozzle N7A-sand jetting
- 40
S i
32.3C
Area 01 Area 02 Li 01
T T
60 60
40 40
1 1 1 : 1 | | | l 1 1 1 1
IRO1 ‘ 5 10 15 IRO1 2 4 6 8 IRO1 ‘ 5 10 15 20
ARO1  Threshold: 60.0C, Above: 38.... ARO02 Threshold: 60.0C, Above: 29.... LIo1 Threshold: 60.0C, Above:...
‘Image Data ‘ ‘ Analysis Area Data
Irimage no. Ir_060406_071.jpg % above m2
Irimage time 11:47:21 ARO1 38.35 0.01
Section Forward saddle ARO02 29.34 0.05
Anomaly Suspected deposits Total 33.84 0.06
Object Parameters % below m?2
Emmisivity 0.92 AROL 61.65 0.02
Ambient temperature 13.0C ARO2 70.66 0.12
Relative humidity 0.45 Total 66.16 0.14
Reference temp 60.0C Analysis Temperature Data
Object distance (approximate) 2.7m Tahol Vale
3 B IR : max 68.9C
- IR : min 16.0C
General Calculations SPOT S64T
SP02 45.5C
rad_FOV 0.42 RAD Field of view in radians LIO1 : cursor 57.6C
img_len 1.15m Length of whole IR image L101 : max 67.4C
pix_len 0.00359 m Length of one IR image pixel 1101 : min 40.0C
LIO1 : avg 57.4C
Specific Calculations [ARO1 : max 64.1C
IARO1 : min 51.7C
sp_dist ]0.20 m Distance between SPO1 and SP02 AROL : avg 58.8C
cur_dist [0.28 m Distance between line cursor and left point of line ARO2 - max 66.7C
ar_areal |0.03 m2 Size of area ARO1 ARO2 - min 39.0T
- JARO2 : avg 55.4C
ar_area2 |0.17 m2 Size of area AR02
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Vessel 2nd stage seperator - V2012

Area Starboard side
70.5C
"
L 60
— 40 Sample. Continuity looks reasonable indicating no
L areas of sand deposits
— 20
9.7C
Area 01 Area 02 Li 01
T T T
60 60 60
40 40 40
20 20 20
1 1 1 1 : 1 | | | l 1 1 1
IRO1 20 40 60 80 IRO1 20 40 60 80| [IrRO1 20 40 60
ARO1  Threshold: 60.0C, Above: 100... ARO02  Threshold: 60.0C, Above: 100... LIo1 Threshold: 60.0C, Above:...
Image Data Analysis Area Data
Irimage no. Ir_060406_073.jpg % above m2
Irimage time 11:48:16 ARO1 100.00 0.08
Section Forward dome ARO02 100.00 0.06
Anomaly Sample Total 100.00 0.15
Object Parameters % below m?2
Emmisivity 0.92 AROL 0.00 0.00
Ambient temperature 13.0C ARO2 0.00 0.00
Relative humidity 0.45 Total 0.00 0.00
Reference temp 60.0C Analysis Temperature Data
Object distance (approximate) 25m Tahol Vale
3 B IR : max 71.2C
_ IR : min 8.8C
General Calculations SPOT NES
SP02 67.6C
rad_FOV 0.42 RAD Field of view in radians LIO1 : cursor 66.7C
img_len 1.06 m Length of whole IR image L101 : max 68.7C
pix_len 0.00332 m Length of one IR image pixel 1101 : min 57.9C
LIO1 : avg 66.5C
Specific Calculations [ARO1 : max 69.1C
IARO1 : min 64.4C
sp_dist ]0.66 m Distance between SPO1 and SP02 AROL : avg 67.0C
cur_dist [0.39 m Distance between line cursor and left point of line ARO2 - max 67.2C
ar_areal |0.08 m2 Size of area ARO1 ARO2 - min 60.6T
- JARO2 : avg 65.1C
ar_area2 |0.06 m2 Size of area AR02
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Vessel 2nd stage seperator - V2012
Area Port side
66.2C
—|F s
- 4
C
— 62
— 60 — - : s
Image indicating only small and relatively light build
C up of sand deposits. Temperature readings at the
L 58 lower points may be slightly inaccurate due to the
angle of incidence which will effect emmisivity.
— 56
i
— 54
53.3C
Area 01 Area 02 Li 01
T T T
65
60 60
1 1 1 : | | | | | 1 1 1
IRO1 ‘ 5 10 15 IRO1 5 10 15 20 25| |[IrRO1 ‘ 5 10 15
ARO1 Threshold: 60.0C, Above: 75.... ARO02 Threshold: 60.0C, Above: 85.... LIO1 Threshold: 60.0C, Above:...
‘Image Data ‘ ‘ Analysis Area Data
Irimage no. Ir_060406_075.jpg % above m2
Irimage time 11:50:16 ARO1 75.60 0.01
Section Forwad dome to saddle -elevated view AR02 85.66 0.06
Anomaly Suspected deposits Total 80.63 0.07
Object Parameters % below m?2
Emmisivity 0.92 AROL 2440 0.00
Ambient temperature 13.0C ARO2 14.34 0.01
Relative humidity 0.45 Total 1937 0.01
Reference temp 60.0C Analysis Temperature Data
Object distance (approximate) 1.9m Thel Vale
3 B IR : max 66.4C
_ IR : min 6.4C
General Calculations SPOL 653C
SP02 54.3C
rad_FOV 0.42 RAD Field of view in radians LIO1 : cursor 53.2C
img_len 0.81m Length of whole IR image L101: max 58.4T
pix_len 0.00252 m Length of one IR image pixel 1101 : min p0.4T
LIO1 : avg 55.6C
Specific Calculations [ARO1 : max 63.5C
IARO1 : min 57.1C
sp_dist [0.36 m Distance between SPO1 and SP02 ARO1 : avg 60.9C
cur_dist [0.38 m Distance between line cursor and left point of line ARO2 - max 65.5C
ar_areal |0.02 m2 Size of area ARO1 AROZ : min 50.5C
- JARO2 : avg 63.0C
ar_area2 |0.07 m?2 Size of area AR02
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Vessel 2nd stage seperator - V2012
Area Port side
66.2C
-
— 60
B
— 50
ARO2 - Image indicating only small and relatively light build
- up of sand deposits. Temperature readings at the
- lower points may be slightly inaccurate due to the
— 40 angle of incidence which will effect emmisivity.
LI01 o
SP02 -
— 30
27.3C
Area 01 Area 02 Li 01
T T
60 —1 60
40- 40 | ———
1 1 1 1 : | | | | l 1 1 1 1
IRO1 10 20 30 40 IRO1 5 10 15 20| ||IrO1 10 20 30 40
ARO1  Threshold: 60.0C, Above: 99.... ARO02 Threshold: 60.0C, Above: 0.0... LIo1 Threshold: 60.0C, Above:...
Image Data Analysis Area Data
Irimage no. Ir_060406_077.jpg % above m2
Irimage time 11:50:56 ARO1 99.79 0.02
Section Forwad saddle-elevated view ARO02 0.00 0.00
Anomaly Suspected deposits Total 49.89 0.02
Object Parameters % below m?2
Emmisivity 0.92 AROL 021 0.00
Ambient temperature 13.0C ARO2 100.00 0.02
Relative humidity 0.45 Total 50.11 0.02
Reference temp 60.0C Analysis Temperature Data
Object distance (approximate) 1.6m Thel Vale
3 B IR : max 67.4C
- IR : min 10.0C
General Calculations SPOT 590C
SP02 32.4C
rad_FOV 0.42 RAD Field of view in radians LIO1 : cursor 41.1C
img_len 0.68 m Length of whole IR image L101 : max 42.5C
pix_len 0.00213 m Length of one IR image pixel 1101 : min 37.1C
LIO1 : avg 40.3C
Specific Calculations [ARO1 : max 65.8C
IARO1 : min 57.4C
sp_dist ]0.55m Distance between SPO1 and SP02 AROL : avg 63.8C
cur_dist 10.18 m Distance between line cursor and left point of line ARO2 : mfax 58.8T
ar_areal |0.02 m2 Size of area ARO1 ARO2 - min 38.8T
- JARO2 : avg 52.3C
ar_area2 |0.02 m?2 Size of area AR02
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Vessel 2nd stage seperator - V2012
Area Port side
64.8C
-
— 60 + 12"-0C-
I / 20282-A10
— 50
i Image indicating light volumes of sand deposited
i in the central section of the seperator and up the
40 side of the vessel. Deposits are not as
B pronounced around the oil outlet, nozzle N2
-
SP02 — 30
Lo 27.2C
Area 01 Area 02 Li 01
T T
60 60
40
1 1 1 1 | | | 1 1 1 1
IRO1 ‘ 5 10 15 20 IRO1 5 10 15| ||IrO1 ‘ 5 10 15 20
ARO1  Threshold: 60.0C, Above: 0.0... ARO02 Threshold: 60.0C, Above: 39.... LIo1 Threshold: 60.0C, Above:...
‘Image Data ‘ ‘ Analysis Area Data
Irimage no. Ir_060406_079.jpg % above m2
Irimage time 11:51:29 ARO1 0.00 0.00
Section Between 2"-BA5173 / 12"-0C-20282-A10 ARO02 390.11 0.02
Anomaly Suspected deposits Total 19.56 0.02
Object Parameters % below m?2
Emmisivity 0.92 AROL 100.00 0.02
Ambient temperature 13.0C ARO2 60.89 0.03
Relative humidity 0.45 Total 80.44 0.05
Reference temp 60.0C Analysis Temperature Data
Object distance (approximate) 1.8m Thel Vale
3 B IR : max 65.8C
i IR : min 10.3T
General Calculations SPOL 70T
SP02 34.1C
rad_FOV 0.42 RAD Field of view in radians LIO1 : cursor 33.5C
img_len 0.77 m Length of whole IR image L101 : max 49.2C
pix_len 0.00239 m Length of one IR image pixel 1101 : min 29.8C
LIO1 : avg 40.2C
Specific Calculations [ARO1 : max 49.0C
IARO1 : min 29.5C
sp_dist ]0.31m Distance between SP01 and SP02 ARO1 : avg 42.1C
cur_dist [0.25m Distance between line cursor and left point of line ARO2 : max 65.5C
ar_areal |0.02 m2 Size of area ARO1 AROZ : min sL7T
- JARO2 : avg 55.5C
ar_area2 |0.05 m?2 Size of area AR02
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Vessel 2nd stage seperator - V2012

Area Port side
62.8C
ARO1 _— 60
IARO2| -
— 50
SPO1 LIOL B Image indicating light volumes of sand deposited
SP02 — 40 in the central section of the seperator with lighter
L deposits up the sides of the vessel
— 30
21.7C
Area 01 Area 02 Li 01
T T
60 - 60
40 40
1 1 1 : | | | : 1 1 1
IRO1 ‘ 5 10 15 IRO1 5 10 15| ||IrO1 ‘ 10 20 30
ARO1  Threshold: 60.0C, Above: 0.0... ARO02 Threshold: 60.0C, Above: 0.0... LIo1 Threshold: 60.0C, Above:...
‘Image Data ‘ ‘ Analysis Area Data
Irimage no. Ir_060406_081.jpg % above m2
Irimage time 11:51:46 ARO1 0.00 0.00
Section Aft saddle ARO02 0.00 0.00
Anomaly Suspected deposits Total 0.00 0.00
Object Parameters % below m?2
Emmisivity 092 ARO1 100.00 0.04
Ambient temperature 13.0C ARO2 100.00 0.03
Relative humidity 0.45 Total 100.00 0.07
Reference temp 60.0C Analysis Temperature Data
Object distance (approximate) 3.0m Tahol Vale
3 B IR : max 64.3C
_ IR : min 1.5C
General Calculations SPOT 26.9C
SP02 32.0C
rad_FOV 0.42 RAD Field of view in radians LIO1 : cursor 53.8C
img_len 1.28m Length of whole IR image L101 : max 60.2C
pix_len 0.00399 m Length of one IR image pixel 1101 : min 34.1C
LIO1 : avg 50.2TC
Specific Calculations [ARO1 : max 59.4C
IARO1 : min 42.1C
sp_dist [0.17 m Distance between SPO1 and SP02 AROL : avg 52.1C
cur_dist [0.26 m Distance between line cursor and left point of line ARO2 - max 59.8C
ar_areal |0.04 m2 Size of area ARO1 ARO2 - min 21.3C
- JARO2 : avg 49.7C
ar_area2 |0.03 m2 Size of area AR02
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Thermographic inspection of sand level

deposits

Summary Page

Date

18/12/2006

Vessel Area Fault Min temp C Li01
1st stage seperator - V2011 Port side Suspected deposits 14.1<C
1st stage seperator - V2011 Port side Suspected deposits 25.9C
1st stage seperator - V2011 Port side Suspected deposits 30.6C
1st stage seperator - V2011 Port side Suspected deposits 32.9C
1st stage seperator - V2011 Port side Suspected deposits 34.4C
1st stage seperator - V2011 Port side Suspected deposits 27.6C
1st stage seperator - V2011 Port side Suspected deposits 33.5C
1st stage seperator - V2011 Port side Suspected deposits 28.8C
1st stage seperator - V2011 Starboard side Suspected deposits 51.5C
1st stage seperator - V2011 Starboard side Suspected deposits 29.2C
1st stage seperator - V2011 Starboard side Suspected deposits 23.0C
1st stage seperator - V2011 Starboard side Suspected deposits 38.6TC
1st stage seperator - V2011 Starboard side Suspected deposits 39.3C
Produced water degasser - V4014 Port side Sample 59.8C
Produced water degasser - V4014 Port side Small suspected deposits 43.9C
Produced water degasser - V4014 Port side Bulge in outer shell, flaking paint 37.7C
Produced water degasser - V4014 Port side Small suspected deposits 41.4C
Produced water degasser - V4014 Port side Suspected deposits 50.8C
Produced water degasser - V4014 Port side Sample 49.1C
Produced water degasser - V4014 Aft dome Sample 53.9C
Produced water degasser - V4014 Starboard side Suspected deposits 50.9C
Produced water degasser - V4014 Starboard side Suspected deposits 35.1C
Produced water degasser - V4014 Starboard side Sample 54.2C
2nd stage seperator - V2012 Underneath Suspected deposits 51.3C
2nd stage seperator - V2012 Port side Sample 49.8TC
2nd stage seperator - V2012 Port side Suspected deposits 28.3C
2nd stage seperator - V2012 Port side Suspected deposits 32.6C
2nd stage seperator - V2012 Port side Suspected deposits 30.8C
2nd stage seperator - V2012 Port side Suspected deposits 54.5C
2nd stage seperator - V2012 Starboard side Suspected deposits 42.1C
2nd stage seperator - V2012 Starboard side Suspected deposits 28.4C
2nd stage seperator - V2012 Starboard side Suspected deposits 36.3C
2nd stage seperator - V2012 Starboard side Suspected deposits 29.2C
2nd stage seperator - V2012 Starboard side Suspected deposits 40.0C
2nd stage seperator - V2012 Starboard side Sample 57.9C
2nd stage seperator - V2012 Port side Suspected deposits 50.4C
2nd stage seperator - V2012 Port side Suspected deposits 37.1C
2nd stage seperator - V2012 Port side Suspected deposits 29.8C
2nd stage seperator - V2012 Port side Suspected deposits 34.1C

Comment:

Both the 1st and 2nd stage seperators indicate areas of sand deposits particularly around the
central areas of the vessels, nozzles N2 and N3. The 1st stage appears to have a heavier
concentration, particularly at the aft end. The 2nd stage appears to have less of a
concentration but still has evidence around the central, lower areas.

The degasser shows the least amount of deposits although there are some patches that point
to sand/material build up. The end domes are showing good continuity indicating no deposits.
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