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Thermographic inspection of LPG Date
storage tank insulation

20/09/2005

Inspection Site Information

Customer
Address
Contact Person

Phone number

E-mail address

Thermographer Richard Wallace

This thermographic inspection is designed to assess the performance of LPG storage tank insulation.

The inspection was carried out over a two day period as it was not possible to undertake data collection at night
meaning solar load had to be kept to a minimum. For this reason, the first set of images were captured in the
afternoon when effect of direct solar radiation was at a minimum on one side of the tanks. Images were then
taken of the otherside of the tanks the following day in the morning for the same reason.

The reference temperature used for areas considered to have thermal anomalies is 20% of the average outer
skin temperature of the tanks with insulation correctly functioning. This reading was taken on each individual
image and so changes each page. Dew points are not reliable due to non-steady state nature of the
environment, however they were recorded once in the morning and once in the evening and may be used as
indicative.

Distances were measured using a laser distance measure however, due to the physical curvature and height of
the tanks, area sizes given are approximate only and should be used as a guidline.

The survey was performed with the system running at normal operational levels. Images were taken in sections,
0°-90°, 90°-180°, 180°-270° and 270°-360°. Top and bottom weld courses are mostly in seperate images.

For a full non-radiometric IR history with a record of all outer skin temperatures of three LPG storag e
tanks, please refer to videoCD provided.

Inspection commencing (day 1) 14:00
Inspection commencing (day 2) 10.00
\Weather Dry, Sunny
Wind Nil-Light
Relative humidity 48-56%
Atmospheric temperature 37-39C
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Thermographic inspection of LPG storage Date
tank insulation
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Thermographic inspection of LPG storage
tank insulation

Contents Page for non-radiometric video CD -

List/time of inspected Items

Date

20/09/2005

Tank View Time on MPEG file

T10 270°-0°-90° 18s

T10 270°-180°-90° 59s

T11 0°-90° 2mO05s
T11 180°-270° 2m25s
T11 270°-0° 2m47s
T12 180°-90°-0° 3m20s
T12 270°-0° 3m53s
T12 270°-180° 4m19s
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Tank No.
Image No.

T10
Ir_20050824_067.jpg

39.5C

Three areas indicating insulation incontinuity.
Temperatures reached are relatively low at

18.3°C.

Notice cool spots just below Li02 which indicate
thermal signatures of insulation anchorage bolts.

Area 01 Area 02

IRO1 5 10 15 20 25 IRO1 5 10 15 20
ARO1 Threshold: 28.9C, Above: 100.00%, Below: 0.00% ARO02 Threshold: 28.9C, Above: 95.27%, Below: 4.73%
Image Data Analysis Area Data
Tank No. T10 External % below m2

Area 0°-90° ARO1 0.00 0.00

Section Lower weld course ARO2 4.73 2.29
Anomaly Insulation incontinuity Total 2.37 2.29

Object Parameters

Analysis Temperature Data

Emmisivity 0.98 Tabel Value
Ambient temperature 37.0C IR - max 390.5C
Relative humidity 0.56 IR : min 18.4C
Reference temp 28.9C SPO1 26.9C
Object distance (approximate) 47.0m SP02 23.5C
Dew Point 5.7 I EELC
LIO1 : cursor 36.7C
General calculations LUOL. - cnpe EHEC
LI01 : min 30.9C
L101 : avg 36.8C
rad_FOV 0.42 RAD Field of view in radians (102 - cursor C
img_len 19.98 m Length of whole IR image 1102 - max 38.3C
pix_len 0.06244 m Length of one IR image pixel LI02 : min 37.2C
. . L102 : avg 37.9C
Specific calculations AROL min 55T
JAROL : avg 37.9C
sp_dist 14.19m Distance between SPO1 and SP02 IARO2 - min 18.4C
cur_dist [10.05m Distance between line cursor and left point of line [ARO2 : avg 36.2C
ar_areal |19.60 m2 Size of area AR01
ar_area? |48.38 m2 Size of area AR02
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Tank No. T10
Image No. Ir_20050824_061.jpg

39.5C

Insulation incontinuity at two areas, ARO1 and
ARO02. Also SP01,02,03 & 04 could be insulation
anchorage points as they are evenly spaced.
Temperatures at these spots are not below the
reference temperature of 29.6°C.

Area 01 Area 02

IRO1 5 10 15 20 25 IRO1 5 10 15 20
ARO1 Threshold: 29.6C, Above: 94.45%, Below: 5.55% ARO2 Threshold: 29.6C, Above: 97.32%, Below: 2.68%
Image Data Analysis Area Data
Tank No. T10 External % below m?
Area 0°-90° ARO1 5.55 0.74
Section Upper weld courses ARO2 2.68 0.93
Anomaly Insulation incontinuity Total 4.12 1.67
Object Parameters AnalySiS Temperature Data
Emmisivity 0.98 Label Value
Ambient temperature 37.0C IR : max 38.1TC
Relative humidity 056 Lol ELSC
Reference temp 29.6C SRt EEe

SP02 33.9C
Object distance (approximate) 43.0 m SPO3 31.3C
Dew Point 25.7 SP04 33.3C

LI01 : cursor 35.7C
General calculations (101 - max 36.5C

LI01 : min 26.9C
rad_FOV 0.42 RAD Field of view in radians LI01 : avg 34.2TC
img_len 18.28 m Length of whole IR image AROL : min 21.3C
pix_len 0.05712 m Length of one IR image pixel AR a\{g ELNS

IARO2 : min 23.2C
Specific calculations ARO2 : avg 35.2C
sp_dist |2.11m Distance between SP01 and SP02
cur_dist |4.97 m Distance between line cursor and left point of line
ar_areal |13.29 m2 Size of area ARO1
ar_area2 |34.82 m2 Size of area AR02
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Tank No. T10

Image No.

Ir_20050824_065.jpg

39.5C

Insulation incontinuity within analysis areas. Cool
spots appear in vertical and horizontal lines
indicating that anomaly is at junction between two
insulation panels

Area 01 Area 02
T

IRO1 2 4 6 8 10 12 14 16 IRO1 2 4 6 8 10 12 14 16
ARO1 Threshold: 29.6C, Above: 99.74%, Below: 0.26% ARO02 Threshold: 29.6C, Above: 99.53%, Below: 0.47%
Image Data Analysis Area Data
Tank No. T10 External % below m2

Area 90° ARO1 0.26 0.07

Section Lower to mid weld courses ARO2 0.47 0.14
Anomaly Insulation incontinuity Total 0.37 0.21

Object Parameters

Analysis Temperature Data

Emmisivity 0.98 Label Value
Ambient temperature 37.0C IR: max 39.7C
Relative humidity 056 IR (il RS
== - 56T SPO1 31.7C
eference temp . 5500 =ET
Object distance (approximate) 43.0 m SPO3 35.6C
Dew Point 25.7 SP04 34.0C
. SPO5 29.7C
General calculations SPO7 33.1C
SP08 32.0C
rad_FOV 0.42 RAD Field of view in radians SP06 29.6T
img_len 18.28 m Length of whole IR image L101 : cursor 36.0C
pix_len 0.05712 m Length of one IR image pixel CIOS mf';lx O
LIO1 : min 29.4C
Specific calculations LI01 : avy 35.8TC
IAROL : min 27.8C
sp_dist [2.11m Distance between SPO1 and SP02 ARO2 : min 27.5C
cur_dist |10.05 m Distance between line cursor and left point of line

ar_areal |25.63 m2 Size of area ARO1

ar_area2 |30.84 m2 Size of area AR02
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Tank No.

T10

Image No. Ir_20050825_060.jpg
39.7C

— 38

— 36

— 34 Image indicating water collating at base of weld

[ course.

— 32

— 30

28.4C
Area 01 Area 02
T T
35
30

IRO1 2 4 8 10 12 14 16 IRO1 2 4 6 8 10 12 14 16
ARO1 Threshold: 20.0C, Above: 100.00%, Below: 0.00% ARO02 Threshold: 20.0C, Above: 100.00%, Below: 0.00%
Image Data Analysis Area Data
Tank No. T10 External % below m2
Area 1800-270° ARO1 0.00 0.00
Section Base ARO2 0.00 0.00
Anomaly Water collation Total 0.00 0.00

Object Parameters

Emmisivity 0.98
Ambient temperature 39.0C
Relative humidity 0.49
Reference temp 20.0C
Object distance (approximate) 2.0m
Dew Point 26.2

General calculations

rad_FOV 0.42 RAD Field of view in radians
img_len 0.85m Length of whole IR image
pix_len 0.00266 m Length of one IR image pixel

Specific calculations

Analysis Temperature Data

Label \Value
IR : max 43.9C
IR : min 28.0C
SPO1 31.0C
SP02 29.4C
LI01 : cursor 29.6C
LI01 : max 31.0C
LIO1 : min 29.0C
LI01 : avg 30.0C
IAROL : min 29.0C
IARO2 : min 28.0C

sp_dist ]0.18 m Distance between SP01 and SP02

cur_dist ]0.23 m Distance between line cursor and left point of line
ar_areal |0.10 m2 Size of area ARO1

ar_area2 |0.05 m2 Size of area AR02
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Tank No. T10

Image No.

Ir_20050825_058.jpg

39.7C
— 38
— 36
Image indicating water collating at base of weld
i course.
— 34
— 32
31.0C
Area 01 Area 02
T
IRO1 1 2 3 4 5 6 7 8 9 10 IRO1 2 4 6 8 10 12 14 16
ARO1 Threshold: 20.0C, Above: 100.00%, Below: 0.00% ARO02 Threshold: 20.0C, Above: 100.00%, Below: 0.00%
Image Data Analysis Area Data
Tank No. T10 External % below m?
Area 180°-270° ARO1 0.00 0.00
Section Base ARO2 0.00 0.00
Anomaly Water collation Total 0.00 0.00

Object Parameters

Emmisivity 0.98
Ambient temperature 39.0C
Relative humidity 0.49
Reference temp 20.0C
Object distance (approximate) 1.0m
Dew Point 26.2

General calculations

rad_FOV 0.42 RAD Field of view in radians
img_len 0.43m Length of whole IR image
pix_len 0.00133 m Length of one IR image pixel

Specific calculations

sp_dist ]0.15m Distance between SP01 and SP02

cur_dist [0.14 m Distance between line cursor and left point of line
ar_areal |0.02 m2 Size of area ARO1

ar_area2 |0.02 m2 Size of area AR02
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Analysis Temperature Data

Label \Value
IR : max 40.2C
IR : min 31.0C
SPO1 32.4C
SP02 32.3C
LI01 : cursor 32.7C
LI01 : max 33.2T
LIO1 : min 31.0C
LI01 : avg 31.8C
IAROL : min 31.0C
IARO2 : min 31.0C
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Tank No.

T10

Image No. Ir_20050825 011.jpg
38.4C
— 38
— 36
Insulation incontinuity showing in verticle line
— 34 indicating the breakdown is at the junction
between insulating panels. Areas falling beneath
L the reference temperature are small and dew
points are not breached.
— 32
30.4<C
Area 01 Area 02
T T
35
: 1 1 1 1 1 1 1 1 1
IRO1 5 10 15 20 25 IRO1 2 4 6 8 10 12 14 16
ARO1 Threshold: 28.2<C, Above: 99.76%, Below: 0.24% ARO02 Threshold: 28.2<C, Above: 99.93%, Below: 0.07%
Image Data Analysis Area Data
Tank No. T10 External % below m?
Area 1800-270° ARO1 0.24 0.03
Section Lower weld courses ARO2 0.07 0.04
Anomaly Insulation incontinuity Total 0.16 0.07
Object Parameters Analysis Temperature Data
Emmisivity 0.98 Label Value
Ambient temperature 39.0C IR: max 49.7C
Relative humidity 0.48 IR (il 2318
Reference tem 28.2C B RIS
c P : SPO2 295C
Object distance (approximate) 45.0 m SPO3 >7.8C
Dew Point 25.3 SP04 20.5C
. SP0O5 28.3C
General calculations (101 - cursor 3300
L101 : max 34.5C
rad_FOV 0.42 RAD Field of view in radians LI01 : min 29.0C
img_len 19.13 m Length of whole IR image L101 : avg 33.2TC
pix_len 0.05978 m Length of one IR image pixel AR : m!n ELSE
IARO2 : min 27.6C

Specific calculations

Distance between SP01 and SP02

Distance between line cursor and left point of line
Size of area ARO1

Size of area AR02

sp_dist |1.91m
cur_dist |7.06 m
ar_areal [11.50 m2

ar_area2 [60.38 m?
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Tank No. T10

Image No. Ir_20050825 013.jpg
38.4C
— 38
— 36
Spot temperatures 02, 03 and 04 are showing as
L low, below dew point. Also image is a good
indicator of the thermal signatures given off by the
insulation anchorage bolts, SP06.
— 34
324
Area 01 Area 02
T
1 1 1 1 1 1 1 1 1 1 1
IRO1 2 4 6 8 10 12 14 16 18 20 IRO1 4 6 8 10 12 14 16
ARO1 Threshold: 28.3C, Above: 99.60%, Below: 0.40% ARO02 Threshold: 28.3C, Above: 96.84%, Below: 3.16%
Image Data Analysis Area Data
Tank No. T10 External % below m?
Area 270° ARO1 0.40 0.05
Section Upper - mid weld courses ARO2 3.16 1.31
Anomaly Insulation incontinuity Total 1.78 1.36
Object Parameters Analysis Temperature Data
Emmisivity 0.98 Label Value
Ambient temperature 39.0C IR: max 45.2C
Relative humidity 0.48 IR (il 20318
Reference tem 28.3C B 200
c P : SPO2 243C
Object distance (approximate) 45.0 m SPO3 31T
Dew Point 25.3 SP04 22 2C
) SP0O5 27.6C
General calculations SP06 31T
LI01 : cursor 32.1C
rad_FOV 0.42 RAD Field of view in radians LI01 : max 37.2C
img_len 19.13 m Length of whole IR image LI101 : min 27.8T
pix_len 0.05978 m Length of one IR image pixel LR avg LIS
IARO1L : min 27.2TC
Specific calculations ARO2 : min 21.5T

sp_dist |4.69 m Distance between SP01 and SP02

cur_dist 16.93 m Distance between line cursor and left point of line

ar_areal |12.23 m2 Size of area ARO1

ar_area?2 |41.49 m2 Size of area AR02
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Tank No. T10

Image No. Ir_20050826_001.jpg
36.2TC
— 36
— 34
— 32 Image taken on Friday morning. Area is between
L 4th & 5th anchor strap to the right of the 270°
L point. (Note: A distance reading was not recorded
| S0 an estimate is given for this image, areas are
estimates only)
— 30
—l— 28
28.0C
Area 01 Area 02
T T
35 35

IRO1 2 4 6 8 10 12 14 16 IRO1 5 10 15 20 25 30
ARO1 Threshold: 26.0C, Above: 98.63%, Below: 1.37% ARO02 Threshold: 26.0C, Above: 88.21%, Below: 11.79%
Image Data Analysis Area Data
Tank No. T10 External % below m?
Area 270° ARO1 1.37 0.07
Section Lower weld courses ARO2 11.79 0.94
Anomaly Insulation incontinuity Total 6.58 1.01
Object Parameters Analysis Temperature Data
Emmisivity 0.98 Label Value
Ambient temperature 39.0C IR : max 36.5C
Relative humidity 0.49 Lol 20018
Reference temp 26.0C B 2000

SP02 30.9C
Object distance (approximate) 20.0 m (101 - cursor 50.9C
Dew Point 26.2 101 : max 34.1C

LI01 : min 20.3C
General calculations 101 - avg 56.8C

IARO1 : min 25.1C
rad_FOV 0.42 RAD Field of view in radians ARO2 : min 20.0C
img_len 8.50 m Length of whole IR image
pix_len 0.02657 m Length of one IR image pixel

Specific calculations

sp_dist |5.81m Distance between SP01 and SP02

cur_dist |3.88 m Distance between line cursor and left point of line
ar_areal |5.32 m2 Size of area ARO1

ar_area2 |7.97 m2 Size of area AR02
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Tank No. T11

Image No. Ir_20050824_095.jpg
36.7C
— 36
— 35
Image displays thermal anomalies but only a
L 34 small % falls beneath the reference temperature,
in this case 27.8°C
— 33
32.0C
Area 01 Area 02
T T

36 36

34 34

325 325

‘
IRO1 2 4 6 8 10 12 14 16 18 20 IRO1 2 4 6 8 10 12 14 16
ARO1 Threshold: 27.8<C, Above: 100.00%, Below: 0.00% ARO02 Threshold: 27.8C, Above: 99.71%, Below: 0.29%
Image Data Analysis Area Data
Tank No. T11 External % below m?
Area 0°-90° ARO1 0.00 0.00
Section Upper weld courses ARO2 0.29 0.22
Anomaly Insulation incontinuity Total 0.15 0.22
Object Parameters Analysis Temperature Data
Emmisivity 0.98 Label Value
Ambient temperature 37.0C IR : max 36.6C
Relative humidity 0.56 Lol LEHAS
SP01 29.8C
Reference temp 27.8C SPO2 86T
Object distance (approximate) 45.0 m SPO3 50T
Dew Point 25.7 SP04 290.4C
LI01 : cursor 33.8C
General calculations (101 - max 35.0C
LI01 : min 30.3C
rad_FOV 0.42 RAD Field of view in radians LI01 : avg 33.1C
img_len 19.13 m Length of whole IR image ARO1 : min 29.6T
pix_len 0.05978 m Length of one IR image pixel AR : a\{g ST
IARO2 : min 24.3C
Specific calculations ARO2 : avg 34.1C
sp_dist ]4.93 m Distance between SP01 and SP02
cur_dist |3.35m Distance between line cursor and left point of line
ar_areal |17.96 m2 Size of area ARO1
ar_area2 |74.94 m2 Size of area AR02
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Tank No. T11

Image No. Ir_20050824_099.jpg

38.7C
— 38
— 36
— 34
L Insulation incontinuity. Spot temperatures
r showing lower and close to the dew point
— 32 especially SP04. Condensation will be forming at
L these points.
— 30

LIl 28
27.6C
Area 01 Area 02
T T

35

30

IRO1 5 10 15 20 25 IRO1 2 4 6 8 10 12 14 16
ARO1 Threshold: 29.6<C, Above: 92.03%, Below: 7.97% ARO02 Threshold: 29.6<C, Above: 96.20%, Below: 3.80%
Image Data Analysis Area Data
Tank No. T11 External % below m?
Area 0°-90° ARO1 7.97 0.43
Section Lower weld courses ARO2 3.80 1.90
Anomaly Insulation incontinuity Total 5.88 2.33
Object Parameters Analysis Temperature Data
Emmisivity 0.98 Label Value
Ambient temperature 37.0C IR : max 39.6T
Relative humidity 0.56 Lol 20318
Reference temp 29.6C B 2N

SP02 25.4C
Object distance (approximate) 45.0 m SPO3 56.0C
Dew Point 25.7 SP04 21.2C

LI01 : cursor 30.2C
General calculations (101 - max 81T

LI01 : min 20.6C
rad_FOV 0.42 RAD Field of view in radians LI01 : avg 34.9C
img_len 19.13 m Length of whole IR image ARO1 : min 25.2C
pix_len 0.05978 m Length of one IR image pixel AR S W ELSE

Specific calculations

sp_dist |5.31m Distance between SP01 and SP02

cur_dist 19.33 m Distance between line cursor and left point of line
ar_areal |5.43 m2 Size of area ARO1

ar_area?2 |49.98 m2 Size of area AR02

Sample_PetrochemLPGstorage Page 14 29/11/2006



Tank No. T11

Image No. Ir_20050824_023.jpg
31.9C
— 30
— 28
— 26 Spot repair showing cool thermal signature at
L centre. Temperature raises as distance increases
from point of insulation anomaly.
— 24
— 22
—1= 20
20.0C
Area 01 Area 02
T T
30 30 —_
25 25
20 ~ 20+
1 1 1 1 1 1 1 1 1 1 1 1 1
IRO1 1 2 3 4 5 6 7 8 IRO1 10 20 30 40 50
ARO1 Threshold: 20.0C, Above: 99.90%, Below: 0.10% ARO02 Threshold: 20.0C, Above: 100.00%, Below: 0.00%
Image Data Analysis Area Data
Tank No. T11 External % below m?
Area 0°-90° ARO1 0.10 0.00
Section Lower weld courses ARO2 0.00 0.00
Anomaly Insulation incontinuity Total 0.05 0.00
Object Parameters Analysis Temperature Data
Emmisivity 0.98 Label Vvalue
Ambient temperature 37.0C IR: max 32.8TC
Relative humidity 0.56 IR (il CRAS
Reference tem 24.0C B 20O
eterence femp _ : SPO2 202C
Object distance (approximate) 1.0m SPO3 51.0C
Dew Point 25.7 SP04 22 6C
) SP05 25.0C
General calculations (101 - cursor 01T
LI01 : max 25.0C
rad_FOV 0.42 RAD Field of view in radians LI01 : min 20.0C
img_len 0.43m Length of whole IR image L101 : avg 22.2C
pix_len 0.00133 m Length of one IR image pixel RS (il LG
IARO1 : avg 24.2C
Specific calculations ARO2 : min 30.2C
JARO2 : avg 30.8C
sp_dist 0.04 m Distance between SP01 and SP02
cur_dist [0.13 m Distance between line cursor and left point of line
ar_areal |0.08 m2 Size of area ARO1
ar_area2 |0.00 m2 Size of area AR02
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Tank No. T11

Image No. Ir_20050824_021.jpg
36.1C
1| 36
— 35
— 34
L 33 Water collating at the base of the first course
weld.
— 32
— 31
30.3
Area 01 Area 02
T
J
35 —
|
IRO1 2 4 6 8 10 12 14 16 IRO1 20 40 60 80 100
ARO1 Threshold: 0.0C, Above: 100.00%, Below: 0.00%
Image Data Analysis Temperature Data
Tank No. T11 Label Value
Area 900 IR : max 36.4C
- IR : min 30.2C
Section Base -
- IARO1 : min 30.2C
Anomaly Water collation

Object Parameters

Emmisivity 0.98
Ambient temperature 37.0C
Relative humidity 0.56
Reference temp 0.0C
Object distance (approximate) 1.0m
Dew Point

Sample_PetrochemLPGstorage Page 16 29/11/2006



Tank No.
Image No.

T11
Ir_20050825_045.jpg

39.4C
— 38
— 36
Area shows good insulating continuity. Only a
- small area falls below both the reference and dew
L points. (Note: bottom thermal anomaly is analysed
L 34 in following page)
— 32
31.5C
Area 01 Area 02
1 1 1 1 1 1 1 1 1 1 1
IRO1 2 4 8 10 12 14 16 IRO1 5 10 15 20
ARO1 Threshold: 30.0C, Above: 96.13%, Below: 3.87% ARO02 Threshold: 30.0C, Above: 99.88%, Below: 0.12%
Image Data Analysis Area Data
Tank No. T11 External % below m?
Area 270° ARO1 3.87 0.18
Section Mid weld courses ARO2 0.12 0.02
Anomaly Insulation incontinuity Total 1.99 0.21
Object Parameters Analysis Temperature Data
Emmisivity 0.98 Label Value
Ambient temperature 39.0C IR: max 48.7C
Relative humidity 0.48 IR (il EAS
Reference tem 30.0C B el
eterence femp _ : SP02 32.0C
Object distance (approximate) 40.0 m SPO3 YRS
Dew Point 25.3 101 : cursor 35.3C
) LI01 : max 36.8C
General calculations (101 - min 43T
L101 : avg 34.5C
rad_FOV 0.42 RAD Field of view in radians AROL : min 24.0C
img_len 17.00 m Length of whole IR image ARO2 : min 28.9C
pix_len 0.05314 m Length of one IR image pixel

Specific calculations

sp_dist [5.12m

Distance between SP01 and SP02

cur_dist |1.75m

Distance between line cursor and left point of line

ar_areal [4.69 m?

Size of area ARO1

ar_area2 [21.58 m?

Size of area AR02
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Tank No. T11

Image No. Ir_20050825_047.jpg
39.4C
— 38
— 36
Only small areas at SP02 & 04 are breaching the
- reference temperatures. SP04 breaches the dew
point. Insulation continuity is relatively good here.
— 34
— 32
31.5C
Area 01 Area 02
T
35
1 1 1 1 1 1 1 1 : 1 1 1 1
IRO1 2 4 6 8 10 12 14 16 IRO1 5 10 15 20 25
ARO1 Threshold: 28.0C, Above: 99.48%, Below: 0.52% ARO02 Threshold: 28.0C, Above: 100.00%, Below: 0.00%
Image Data Analysis Area Data
Tank No. T11 External % below m?
Area 270° ARO1 0.52 0.23
Section Lower - mid weld courses ARO2 0.00 0.00
Anomaly Insulation incontinuity Total 0.26 0.23
Object Parameters Analysis Temperature Data
Emmisivity 0.98 Label Value
Ambient temperature 39.0C IR: max 41.2C
Relative humidity 0.48 I (il 22318
Reference tem 28.0C SR el
eterence femp _ : SPO3 303C
Object distance (approximate) 40.0 m S 3.8
Dew Point 25.3 SPO5 31.8C
) LI01 : cursor 34.4C
General calculations (101 - max 36.0C
LI01 : min 31.1C
rad_FOV 0.42 RAD Field of view in radians LI01 : avg 34.5C
img_len 17.00 m Length of whole IR image ARO1 : min 23.6T
pix_len 0.05314 m Length of one IR image pixel AR : a\{g ELEE
IARO2 : min 31.4C
Specific calculations ARO2 : avg 33.3T
sp_dist |* Distance between SP01 and SP02
cur_dist |5.00 m Distance between line cursor and left point of line
ar_areal |44.72 m2 Size of area ARO1
ar_area2 |51.74 m2 Size of area AR02
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Tank No. T11

Image No. Ir_20050825_050.jpg
39.4C
— 38
— 36
Image showing good insulation continuity. Both
- areas breach the reference temperature but only
SPO01 breaches the dew point.
— 34
— 32
31.5C
Area 01 Area 02

IRO1 2 4 6 8 10 12 14 16 IRO1 5 10 15 20 25
ARO1 Threshold: 30.0C, Above: 91.98%, Below: 8.02% ARO02 Threshold: 30.0C, Above: 99.60%, Below: 0.40%
Image Data Analysis Area Data
Tank No. T11 External % below m?
Area 270°-360° ARO1 8.02 0.41
Section Upper weld courses ARO2 0.40 0.16
Anomaly Insulation incontinuity Total 4.21 0.57
Object Parameters Analysis Temperature Data
Emmisivity 0.98 Label Value
Ambient temperature 39.0C IR : max 47.3C
Relative humidity 0.48 Lol S
Reference temp 30.0C B all

SP02 26.7C
Object distance (approximate) 42.0 m SPO3 58.0C
Dew Point 253 101 : cursor 34.6C

LIO1 : max 37.7C
General calculations (101 - min 34.6C

LI01 : avg 36.8C
rad_FOV 0.42 RAD Field of view in radians AROL : min 23.8C
img_len 17.85m Length of whole IR image ARO2 : min 26.4T
pix_len 0.05580 m Length of one IR image pixel

Specific calculations

sp_dist [3.32m Distance between SP01 and SP02

cur_dist [8.98 m Distance between line cursor and left point of line
ar_areal |5.17 m2 Size of area ARO1

ar_area? |38.86 m2 Size of area AR02

Sample_PetrochemLPGstorage Page 19 29/11/2006



Tank No.

T11

Image No. Ir_20050825_052.jpg
39.4C
— 38
— 36
Area showing thermal anomalies. SP03 is the
B coolest at 19°C. SP01,02,03,05 &11 breach the
reference temperature however they do not
L 34 breach the dew point with the exception of SP0O1
& 03 meaning areas of condensation will be small.
— 32
31.5C
Area 01 Area 02
T
IRO1 2 4 6 8 10 12 14 16 IRO1 1 2 3 4 5 6 7 8 9
ARO1 Threshold: 28.0C, Above: 99.25%, Below: 0.75% ARO02 Threshold: 28.0C, Above: 98.79%, Below: 1.21%
Image Data Analysis Area Data
Tank No. T11 External % below m?
Area 270°-360° ARO1 0.75 0.41
Section Lower weld courses ARO2 1.21 1.17
Anomaly Insulation incontinuity Total 0.98 1.58

Object Parameters

Analysis Temperature Data

Emmisivity 0.98 Label Value
Ambient temperature 39.0C IR: max 41.0C
Relative humidity 0.48 (R 8 1 e
SP01 24.8C
Reference temp 28.0C SP02 26.6C
Object distance (approximate) 42.0 m SP03 191C
Dew Point 25.3 SPO4 26.4C
SP05 28.1C
General calculations SPO06 333C
SPO7 28.1C
rad_FOV 0.42 RAD Field of view in radians SP08 29.0C
img_len 17.85m Length of whole IR image SP09 31.2C
pix_len 0.05580 m Length of one IR image pixel 2Py shate
SP11 26.2C
Specific calculations SP12 31.4C
LI01 : cursor 32.1C
sp_dist [4.58 m Distance between SP01 and SP02 LI0L - il 30.0C
cur_dist |7.20m Distance between line cursor and left point of line AROL : mfn i
. JARO2 : min 19.1C
ar_areal [55.01 m2 Size of area ARO1
ar_area2 |96.43 m2 Size of area AR02

Sample_PetrochemLPGstorage
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Tank No. T11

Image No. Ir_20050825_056.jpg

39.4C
— 38
— 36

Insulation incontinuity at four points. Reference

- temperature is breached but dew point breach is
L in two small areas, SP02 & 04. Continuity is
L 34 relatively good in this view.
— 32

31.5C

Area 01 Area 02
T T

IRO1 2 4 6 8 10 12 14 16 18 20 |Ro1 2 4 6 8 10 12 14 16

ARO1 Threshold: 30.0C, Above: 97.94%, Below: 2.06% ARO02 Threshold: 30.0C, Above: 98.86%, Below: 1.14%
Image Data Analysis Area Data
Tank No. T11 External % below m?
Area 315° ARO1 2.06 0.32
Section Lower weld courses ARO2 1.14 0.41
Anomaly Insulation incontinuity Total 1.60 0.74
Object Parameters Analysis Temperature Data
Emmisivity 0.98 Label Value
Ambient temperature 39.0C IR - max 41.4C
Relative humidity 0.48 [ < G LT
Reference temp 30.0C it G

SP02 25.2C
Object distance (approximate) 42.0 m SPo3 NS
Dew Point 25.3 SPO4 25 2C

SP05 30.1C
General calculations 101 cursor VRES

LI01 : max 35.1C
rad_FOV 0.42 RAD Field of view in radians LI01 : min 24.5C
img_len 17.85m Length of whole IR image L101 : avg 324
pix_len 0.05580 m Length of one IR image pixel AR m?n =l

IARO2 : min 24.5C

Specific calculations

sp_dist [3.35m Distance between SP01 and SP02

cur_dist [8.59 m Distance between line cursor and left point of line
ar_areal |15.65 m2 Size of area ARO1

ar_area2 |36.20 m2 Size of area AR02
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Tank No. T12

Image No. Ir_20050824_083.jpg
37.4C
— 37
— 36
This view of the tank is showing numerous
— 35 thermal anomalies however only three fall below
the threshold temperature. This illustrates clearly
that despite the numerous anomalies they are not
sufficient enough to produce condensation
— 34 effects.
L—1l— 33
33.0C
Area 01 Area 02
T
36
34
IRO1 2 4 6 8 10 12 14 16 18 20 IRO1 4 6 8 10 12 14 16
ARO1 Threshold: 28.7<C, Above: 99.51%, Below: 0.49% ARO02 Threshold: 28.7<C, Above: 99.12%, Below: 0.88%
Image Data Analysis Area Data
Tank No. T12 External % below m?
Area 0° ARO1 0.49 0.11
Section Upper weld courses ARO2 0.88 0.33
Anomaly Insulation incontinuity Total 0.68 0.44

Object Parameters

Emmisivity 0.98
Ambient temperature 37.0C
Relative humidity 0.56
Reference temp 28.7C
Object distance (approximate) 45.0 m
Dew Point 25.7

General calculations

rad_FOV 0.42 RAD

Field of view in radians

img_len 19.13 m

Length of whole IR image

pix_len 0.05978 m

Length of one IR image pixel

Specific calculations

sp_dist ]13.08 m

Distance between SP01 and SP02

cur_dist |1.56 m

Distance between line cursor and left point of line

ar_areal [21.74 m2

Size of area ARO1

ar_area2 [37.36 m2

Size of area AR02

Sample_PetrochemLPGstorage

Page 22

Analysis Temperature Data

Label \Value
IR : max 37.7C
IR : min 19.0C
SPO01 36.6C
SP02 35.2C
SP03 26.9C
SP04 28.9C
SP05 28.5C
LI101 : cursor 34.6C
LI01 : max 35.5C
LI01 : min 33.9C
LIO1 : avg 34.7C
IAROL : min 26.9C
JARO1 : avg 34.7C
JARO2 : min 23.6C
JARO2 : avg 34.9C

29/11/2006



Tank No. T12

Image No. Ir_20050824_087.jpg
38.2C
— 38
— 37
— 36
Areas of insulation incontinuity. Thermal
[ anomalies along bottom course weld indicate
— 35 breakdown at junction. Higher temp anomalies
3 indicate insulation anchor bolts.
— 34
33.1C
Area 01 Area 02
T T
38 - 38 -
36 36
34 34
: 1 1 1 1 1 1 1
IRO1 5 10 15 20 25 IRO1 7 8
ARO1 Threshold: 29.5C, Above: 91.90%, Below: 8.10% ARO02 Threshold: 29.5C, Above: 99.80%, Below: 0.20%
Image Data Analysis Area Data
Tank No. T12 External % below m?
Area 0° ARO1 8.10 1.53
Section Lower weld courses ARO2 0.20 0.17
Anomaly Insulation incontinuity Total 4.15 1.71
Object Parameters Analysis Temperature Data
Emmisivity 0.98 Label Value
Ambient temperature 37.0C IR: max 38.1TC
Relative humidity 0.56 IR (il 2
Reference tem 29.5C B el
eterence femp _ : SP02 29.3C
Object distance (approximate) 43.0 m SPO3 AT
Dew Point 25.7 101 : cursor 34.0C
) LIO1 : max 36.6C
General calculations (101 - min 56.6C
L101 : avg 32.9C
rad_FOV 0.42 RAD Field of view in radians AROL : min 24.1C
img_len 18.28 m Length of whole IR image ARO2 : min 26.6T
pix_len 0.05712 m Length of one IR image pixel

Specific calculations

sp_dist 16.91 m Distance between SP01 and SP02

cur_dist [3.77 m Distance between line cursor and left point of line
ar_areal |18.96 m2 Size of area ARO1

ar_area? |85.36 m2 Size of area AR02
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Tank No. T12

Image No. Ir_20050824_079.jpg
39.5C
— 39
— 38
— 37 Bottom of AR02 shows what appears to be three
insulation anchorage bolts. The centre bolt looks
to have the coolest thermal anomaly of the three.
Coolest temperature is above the reference
— 36 temperatue however.
— 35
34.5
Area 01 Area 02
T T
IRO1 5 10 15 20 25 IRO1 5 10 15 20
ARO1 Threshold: 30.2<C, Above: 93.23%, Below: 6.77% ARO02 Threshold: 30.2<C, Above: 95.41%, Below: 4.59%
Image Data Analysis Area Data
Tank No. T12 External % below m?
Area 0°-90° ARO1 6.77 0.69
Section Mid weld course ARO2 4.59 0.49
Anomaly Insulation incontinuity Total 5.68 1.19

Object Parameters Analysis Temperature Data

Emmisivity 0.98 Label Value
Ambient temperature 37.0C IR: max 38.4TC
Relative humidity 0.56 IR (il 2208
SP01 26.7C
Reference temp 30.2C SPO2 TNES
Object distance (approximate) 40.0 m SPO3 35.3C
Dew Point 25.7 101 : cursor 36.7C
LIO1 : max 37.5C
General calculations (101 - min 3LT7C
LI01 : avg 36.8C
rad_FOV 0.42 RAD Field of view in radians AROL : min 25.9C
img_len 17.00 m Length of whole IR image AROL : avg 34.9C
pix_len 0.05314 m Length of one IR image pixel ARCZE W ELUS
IARO2 : avg 35.7C
Specific calculations ARO3 : min 31.7C
JARO3 : avg 34.8C
sp_dist [5.19m Distance between SP01 and SP02
cur_dist 16.92 m Distance between line cursor and left point of line

Size of area ARO1
Size of area AR02

ar_areal [10.26 m2
ar_area2 [10.72 m2
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Tank No. T12

Image No. Ir_20050824_081.jpg
39.5C
— 39
— 38
- 37 Areas of insulation incontinuity. Thermal
[ anomalies along bottom course weld indicate
breakdown at junction. (Top two anomalies can be
seen on previous page)
— 36
— 35
34.5
Area 01 Area 02

}

IRO1 1 2 3 4 5 6 7 8 9 10 IRO1 1 2 3 4 5 6 7
ARO1 Threshold: 30.4C, Above: 100.00%, Below: 0.00% ARO02 Threshold: 30.4C, Above: 99.11%, Below: 0.89%
Image Data Analysis Area Data
Tank No. T12 External % below m?
Area 0°-90° ARO1 0.00 0.00
Section Lower weld courses ARO2 0.89 0.22
Anomaly Insulation incontinuity Total 0.44 0.22
Object Parameters Analysis Temperature Data
Emmisivity 0.98 Label Value
Ambient temperature 37.0C IR : max 39.2¢
Relative humidity 0.56 Lol 22 0ie
Reference temp 30.4C B 200

SP02 28.2C
Object distance (approximate) 40.0 m SPO3 31T
Dew Point 25.7 101 : cursor 36.2C

LIO1 : max 38.1C
General calculations (101 - min 31T

LI01 : avg 36.1C
rad_FOV 0.42 RAD Field of view in radians AROL : min 33.0C
img_len 17.00 m Length of whole IR image ARO1 : avg 37.2TC
pix_len 0.05314 m Length of one IR image pixel RO S i E5SE

IARO2 : avg 36.9C
Specific calculations
sp_dist ]1.82m Distance between SP01 and SP02
cur_dist |2.02 m Distance between line cursor and left point of line
ar_areal |7.46 m2 Size of area ARO1
ar_area2 [24.60 m2 Size of area ARO1
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Tank No. T12

Image No. Ir_20050824_075.jpg
40.3T
— 40
— 39
— 38
Insulation showing incontinuity at two analysis
[ areas. Bottom weld course shows a horizontal line
- 37 indicating anomalies at insulation junction.
— 36
—'= 35
35.0C
Area 01 Area 02

IRO1 2 4 6 8 10 12 14 16 IRO1 2 4 6 8 10 12 14 16
ARO1 Threshold: 30.8<TC, Above: 98.92%, Below: 1.08% ARO02 Threshold: 30.8<TC, Above: 99.90%, Below: 0.10%
Image Data Analysis Area Data
Tank No. T12 External % below m?
Area 90° ARO1 1.08 0.18
Section Lower weld courses ARO2 0.10 0.04
Anomaly Insulation incontinuity Total 0.59 0.22
Object Parameters Analysis Temperature Data
Emmisivity 0.98 Label Value
Ambient temperature 37.0C IR : max 40.9C
Relative humidity 0.56 Lol LIS
Reference temp 30.8C B RIS

SP02 34.5C
Object distance (approximate) 43.0 m (101 - cursor 36.3C
Dew Point 25.7 101 : max 39.3C

LI01 : min 29.8C
General calculations 101 - avg 371C

IARO1 : min 27.6C
rad_FOV 0.42 RAD Field of view in radians ARO1 : avg 37.2C
img_len 18.28 m Length of whole IR image ARO2 : min 29.5C
pix_len 0.05712 m Length of one IR image pixel CIRUZEENE BT

Specific calculations

sp_dist [8.20 m Distance between SP01 and SP02

cur_dist |16.97 m Distance between line cursor and left point of line
ar_areal |16.40 m2 Size of area ARO1

ar_area?2 |41.58 m2 Size of area AR02
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Tank No.

T12

Image No. Ir_20050825_031.jpg
38.1C
1|~ 38
— 36
-_ 34 Insulation incontinuity with only AR02 falling
beneath the dew point. SP02 breaches the
I reference temperature. The analysis line shows
B what appears to be the anchorage bolts but the
r minimum temperature along this line does not
- 32 breach the reference temperature. (Note SP06
L temp reading may be inaccurate due to the angle
B of the measurement and Emmissivity falling off
after 30°)
30.0C
Area 01 55
Area
T
35
30 =
IRO1 2 4 6 8 10 12 14 16 18 20 IRO1 5 10 15 20
ARO1 Threshold: 29.0C, Above: 98.86%, Below: 1.14% ARO02 Threshold: 29.0C, Above: 98.95%, Below: 1.05%
Image Data Analysis Area Data
Tank No. T12 External % below m?
Area 180°-270° ARO1 1.14 0.10
Section Lower - mid weld courses ARO2 1.05 0.68
Anomaly Insulation incontinuity Total 1.09 0.78

Object Parameters

Analysis Temperature Data

Emmisivity 0.98 Label Value
Ambient temperature 39.0C IR: max 46.6C
Relative humidity 39.0C IR : min 21.7C

SP01 34.1C
Reference temp 29.0C SP02 27.3C
Object distance (approximate) 44.0 m SP03 55 1C
Dew Point 25.3 SPO4 28.9C

SP05 29.5C
General calculations SPO06 589C

LI01 : cursor 31.5C
rad_FOV 0.42 RAD Field of view in radians LI01 : max 34.2C
img_len 18.70 m Length of whole IR image LI01 : min 29.8TC
pix_len 0.05845 m Length of one IR image pixel CIOT avq 2T

IAROL : min 26.6C
Specific calculations [ARO2 : min 21.7C

sp_dist ]10.20 m Distance between SP01 and SP02

cur_dist |4.85m Distance between line cursor and left point of line
ar_areal |9.03 m2 Size of area ARO1

ar_area? |64.34 m2 Size of area AR02
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Tank No. T12

Image No. Ir_20050825_025.jpg
38.1C
1|~ 38
— 36
— 34 Skin area showing reasonably good thermal
L signatures of insulation continuity. Insulation
B anchorage bolts show as wells as two areas
indicated. Dew point is breached in AR02 and
I 32 reference temperature is breached in both areas.
30.1C
Area 01 Area 02
1 1 1 1 1 1 1 1 1 1
IRO1 2 4 6 8 10 12 14 16 18 20 IRO1 5 10 15 20
ARO1 Threshold: 29.3C, Above: 97.18%, Below: 2.82% ARO02 Threshold: 29.3C, Above: 95.73%, Below: 4.27%
Image Data Analysis Area Data
Tank No. T12 External % below m?
Area 270° ARO1 2.82 0.13
Section Upper weld courses ARO2 4.27 0.27
Anomaly Insulation incontinuity Total 3.55 0.40
Object Parameters Analysis Temperature Data
Emmisivity 0.98 Label Value
Ambient temperature 39.0C IR: max 46.7C
Relative humidity 0.48 IR (il e
Reference tem 29.3C B 2N
° P : SP02 24.7C
Object distance (approximate) 38.0m AROL - min 57T
Dew Point 25.3 [AROI : avg 35.7C
) IARO2 : min 23.9C
General calculations [AROZ - avg LT

rad_FOV 0.42 RAD Field of view in radians
img_len 16.15m Length of whole IR image
pix_len 0.05048 m Length of one IR image pixel

Specific calculations

sp_dist [3.94m Distance between SP01 and SP02

cur_dist |* Distance between line cursor and left point of line

ar_areal |4.61 m2 Size of area ARO1

ar_area2 |6.37 m?2 Size of area AR02
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Tank No. T12

Image No. Ir_20050825 027.jpg
38.1C
11— 38
— 36
— 34 Both areas ARO1 & ARO2 breach the dew point.
. SPO5 is showing the lowest spot temperature
— 32
30.0C
Area 01 Area 02
T T
35 35
30 = 30 =
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
IRO1 2 4 6 8 10 12 14 16 IRO1 2 4 6 8 10 12 14 16
ARO1 Threshold: 28.2<C, Above: 97.38%, Below: 2.62% ARO02 Threshold: 28.2<C, Above: 97.72%, Below: 2.28%
Image Data Analysis Area Data
Tank No. T12 External % below m2
Area 270° ARO1 2.62 0.92
Section Lower weld courses ARO2 2.28 0.99
Anomaly Insulation incontinuity Total 2.45 1.91
Object Parameters Analysis Temperature Data
Emmisivity 0.98 Label Vvalue
Ambient temperature 39.0C IR: max 40.7C
Relative humidity 0.48 IR (il 20318
Reference tem 28.2C B oS
P : SP02 26.0C
Object distance (approximate) 44.0 m SPO3 58T
Dew Point 25.3 SP04 25 7C
) SP05 21.9C
General calculations (101 - cursor 30.8C
LI01 : max 33.0C
rad_FOV 0.42 RAD Field of view in radians LI01 : min 26.5C
img_len 18.70 m Length of whole IR image L101 : avg 31.4TC
pix_len 0.05845 m Length of one IR image pixel AR : m!n ST
IARO2 : min 21.5C

Specific calculations

sp_dist |1.52m Distance between SP01 and SP02

cur_dist |7.89 m Distance between line cursor and left point of line
ar_areal |34.87 m2 Size of area ARO1

ar_area2 |43.38 m2 Size of area AR02
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Tank No. T12

Image No. Ir_20050825_017.jpg
39.6
— 38
— 36
ARO2 is showing a spot temperature of about 7°C
| below the dew point. Condensation will be forming
here. Other areas indicated outside AR02 are not
as prolific and do not breach the reference
— 34 temperature.
— 32
31.7C
Area 01 Area 02

IRO1 2 4 6 8 10 12 14 16 IRO1 5 10 15 20
ARO1 Threshold: 24.4C, Above: 100.00%, Below: 0.00% ARO02 Threshold: 24.4C, Above: 98.62%, Below: 1.38%
Image Data Analysis Area Data
Tank No. T12 External % below m?
Area 270°-360° ARO1 0.00 0.00
Section Upper - mid weld courses ARO2 1.38 0.26
Anomaly Insulation incontinuity Total 0.69 0.26
Object Parameters Analysis Temperature Data
Emmisivity 0.98 Label Value
Ambient temperature 39.0C IR : max 45.2C
Relative humidity 0.48 Lol RS
Reference temp 24.4C B 90

SP05 31.1C
Object distance (approximate) 40.0 m SP06 31L1T
Dew Point 25.3 SPO1 26.5C

SP03 18.8C
General calculations (101 - cursor 33.3C

LI01 : max 37.8C
rad_FOV 0.42 RAD Field of view in radians LI01 : min 21.4C
img_len 17.00 m Length of whole IR image L101 : avg 34.2C
pix_len 0.05314 m Length of one IR image pixel AR : m?n ST

IARO2 : min 18.5C

Specific calculations

sp_dist |5.50 m Distance between SP01 and SP02

cur_dist |1.43m Distance between line cursor and left point of line
ar_areal |3.91 m2 Size of area ARO1

ar_area2 |18.76 m2 Size of area AR02
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Tank No. T12

Image No. Ir_20050825_019.jpg
39.6
— 38
— 36
SP04 shows a lowest temp of 23.1°C but the size
B of th thermal signature is relatively small. This
indicates the fault is small in area but relatively
deep. Condensation will only fill a small part of
— 34 this anomalous area. Most of the other areas only
3 just breach the reference temperature.
— 32
31.7C
Area 01 Area 02

IRO1 2 4 6 8 10 12 14 16 IRO1 2 4 6 8 10 12 14 16
ARO1 Threshold: 29.0C, Above: 99.51%, Below: 0.49% ARO02 Threshold: 29.0C, Above: 99.29%, Below: 0.71%
Image Data Analysis Area Data
Tank No. T12 External % below m?
Area 270°-360° ARO1 0.49 0.39
Section Lower weld courses ARO2 0.71 0.53
Anomaly Insulation incontinuity Total 0.60 0.92
Object Parameters Analysis Temperature Data
Emmisivity 0.98 Label Value
Ambient temperature 39.0C IR : max 40.5C
Relative humidity 0.48 Lol 225
Reference temp 29.0C B 00

SP02 28.4C
Object distance (approximate) 40.0 m SPO3 8.7C
Dew Point 25.3 SP04 23.2C

SP05 27.4C
General calculations SP06 30.8C

SPO7 30.1C
rad_FOV 0.42 RAD Field of view in radians LI01 : cursor 35.9C
img_len 17.00 m Length of whole IR image L101 : max 38.4C
pix_len 0.05314 m Length of one IR image pixel L0215 Gl ERUG

LI01 : avg 35.9C
Specific calculations ARO1 : min 23.1TC

IARO2 : min 24.1C
sp_dist |2.56 m Distance between SP01 and SP02
cur_dist 16.92 m Distance between line cursor and left point of line
ar_areal |78.39 m2 Size of area ARO1
ar_area2 |74.32 m2 Size of area AR02
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Thermographic inspection of LPG storage
tank insulation

Archive of LPG storage tank IR images

Date

20/09/2005

Tank No. T10 View: 270°-0°-90°
40.8T 39.7C
40
30 30
28.7C 28.8C
42.2C 39.4C
40
30 20
28.4C 16.7C
38.7C 40.1TC
40
20
17.0C 21.2<C
39.4C 39.4C
35 35
34.7C 34.7C
39.4C
|:|‘ 35
34.7C

Sample_PetrochemLPGstorage
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42.8C

30
28.5C

46.0C

23.9C

39.4C

35
34.7C

39.4C

35
34.7C
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Thermographic insp_ection_of LPG storage Date
tank insulation
Archive of LPG storage tank IR images 20/09/2005
Tank No. T10 View: 90°-180°-270°
37.4C 36.7C 40.7C
40
35 35
31.7C 31.0C 31.7C
38.4TC 38.4C
|:H 35 35
30.7C 30.7C
Tank No. T11 View: 0°-90°-180°
46.4C 46.4C 40.7C
40
40 40
35.1C 32.4TC 31.7C
41.9C 42.1C 40.8TC
40 40 40
35
30
33.9C 29.9C 33.6C
42.4C 39.2TC 37.2TC
40
30 30
36.4C 25.1TC 25.9C
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Thermographic inspection of LPG storage

. . Date
tank insulation
Archive of LPG storage tank IR images 20/09/2005
Tank No. T11 View: View: 0°-90°-180° (cont. from previous page)
36.5C 39.8C 40.7C
40
30
35
27.4C 31.7C 34.3C
39.7C 39.5C 37.4C
33.0C 32.3C 33.2C
38.5C 38.5TC 38.6TC
35
35 35
34.1C 34.1C 32.0C
37.5C 39.2C
35
33.2C 35.0C
Tank No. T11 View: View: 180°-270°-0°
39.4C 39.4C 39.4C
35 |:H 35 35
31.7C 31.7C 31.7C
39.4C
31.7C
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Thermographic insp_ection_of LPG storage Date
tank insulation
Archive of LPG storage tank IR images 20/09/2005
Tank No. 12 View: 0°-90°-180°
39.4C 39.4C
35 |:H 35
34.7C 34.7C
38.5TC
32.0C
Tank No. 12 View: 180°-270°-0°
38.1C 38.1C
) |:H
30.3C 30.3C
38.1TC
|:H )
30.3TC
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Thermographic inspection of LPG storage

tank insulation

Summary Page

Date

20/09/2005

Tank View Fault m2 below reference temp (approx)
T10 0°-90° Insulation incontinuity 2.29
T10 0°-90° Insulation incontinuity 1.67
T10 90° Insulation incontinuity 0.21
T10 180°-270° \Water collation 0.00
T10 180°-270° Water collation 0.00
T10 180°-270° Insulation incontinuity 0.07
T10 2700 Insulation incontinuity 1.36
T10 2700 Insulation incontinuity 1.01
T11 0°-90° Insulation incontinuity 0.22
T11 0°-90° Insulation incontinuity 2.33
T11 0°-90° Insulation incontinuity 0.00
T11 90° Water collation F
T11 270° Insulation incontinuity 0.21
T11 270° Insulation incontinuity 0.23
T11 270°-360° Insulation incontinuity 0.57
T11 270°-360° Insulation incontinuity 1.58
T11 315° Insulation incontinuity 0.74
T12 0° Insulation incontinuity 0.44
T12 0° Insulation incontinuity 1.71
T12 0°-90° Insulation incontinuity 1.19
T12 0°-90° Insulation incontinuity 0.22
T12 90° Insulation incontinuity 0.22
T12 180°-270° Insulation incontinuity 0.78
T12 2700 Insulation incontinuity 0.40
T12 2700 Insulation incontinuity 1.91
T12 270°-360° Insulation incontinuity 0.26
T12 270°-360° Insulation incontinuity 0.92
Tank No. Total m2 below reference temp

T10 6.61

T11 5.88

T12 8.05
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