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Company profile

Since 1985

380 People worldwide
250-300 Inspections per year
>15,0000 Miles of pipelines
> 500 Furnaces

>1,000 tanks

alNEEr0  rnepection services




Intero Integrity Services global locations
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Training Facilities

Personnel training
Clienttraining

Operational

Defect assessment

Pipeline integrity
Students
Master pipeline study

Bntero
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Furnace Inspection Tools

Robust 2 unit, bi-directional

Multiplex tools3"-10" (12"
available upon request)

1D 1800~ short radius return bends
Onboard data storage of A-scan

3-5 feet per second inspection
speed

Hntero
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Furnace Tube Inspection Reporting

On-site data check (field
report)

48-hour final reporting

General corrosion (minimum
remaining wall thickness per
tube)

TABULAR OVERVIEW
Furnace F-XiA, Pass 2

Ninimum

end Nr. | Length ‘ ‘ﬁ‘,‘?f‘ nnnnnn at ”jﬁg’e‘m Comments
{mm)

Tube 45 | 1546 58 45 | 23 |
| Bendas 032 69 52 .05

| Tube 48 | 1387 | 58 | 45 | agr |
| Bendss 032 81 72 012
| Tube 47 1387 | 67 | 51 1014
| Benda7 032 73 55 030

| Tube 48 | 1387 | 82 | 48 | 1228 |
| Bendsz 032 78 66 000
Tube 48 1387 62 48 176
] 4@ 0.32 72 58 0.30
| Tuve 50 1387 | 63 | 51 255
| Bends0 032 80 70 001
| Tube 51 1387 | 64 | 52 427
| s 032 75 60 031
| Tube 52 1387 | 65 | 52 556
| Bends2 048 738 63 045
| Tue 53 1387 | 66 | 54 122
| Bends3 032 74 61 032
[Tube 54 1387 | 66 | 57 €55

5.2.2 Graphic overview Pass 2
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urnace Tube Inspection Reporting
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Furnace Tube Inspection Reporting

Minimum wall thickness (wt) per

tu be Project Flename ID<ode Section mwmo.
sp xUNO1002.raw Radiant Pass A 0.00mto8.85m PA_R_T11
Minimum remaining WT: 8.9 mm Average WT [ AT
Up bendjweld dstance:  1.70m ::m;m ::78::‘ Av.'*m [—‘
Min wt \ m:«mw 8.85m Siig— Momm WT [ A AVg wt
(red)
ntero



Furnace Tube Inspection 2.0

Improved sampling rate

— More measurements per foot

IMU On-board

— Tube mapping capabilities

High/Ultra High-Resolution

— Selectableresolution
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— Upto 360 measurements/rev
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Pitting Detection

6" Sch 40 tube

Circumferential Grid <4 mm

Project name Flename
P2A01-pp2 P2A01001.raw
G| W |
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Pitting Detection

Project nase
H1CP3

£

Fierame R ontrunde
H1CP3003.raw 631 14418
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Pitting Detection

- 3"Sch80

Location of lowest manual UT

-

Pitting depth of 6.4 mm _

Bntero
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Capabilities (Bulging)

Tubesize 6”

Bulging detected >= 1% of ID

Progect Fiensme 10-cede Section Pipenc
FUR15006 xun 14001 raw MB-RD311-FO1 Radiant P9 R T11
Minimum remaining WT: 5.7 mm Nominsl R [/
Up bend/weld distance: 000 m Average wallthickness: 7.1 mm Nomissd O
Average outer dismeter: 1658 mm
Joint/section length: 1796 m B — Average OR
9”_.'..«.9“ graph Average IR
850~
0~

750~

601

BHntero -



Capabillities (Creep)

- Need comparison ID/OD
- Difficult to detect

Hinimum remaining WT: 5.8 mm Average wT ~ Minimum remaining WT: 6.1 mm Aversge WT
Up bendfueld dstance:  5.16m Average wal thckness: 6.8 mm Average R =~ Up bend/weid dstance:  9.32m Average val iciness: 6.6 Average OR
Log distances: 95.26m Average inner diameter: 1056 mm Aversge outer dameter: 114 3mem Nosinal OR
Clock positon (thimm): n.a. Jointjsection length: B.35m — ez Jontjsection length: 18.9%m — =
Averages graph Minmum W R % Averages grach
9. 59.2 100
80- 80~
|
6.0 M-’\ i
2 = B 5 I S Y O S ) A S S ! P e D

40 40+
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Capabillities (Fretting)

O 2 PR TR v et ST
360 : A% o 2 b PR e e
Project Flerre Dcode Secticn Ostance range Poe ro.
MR301A *un03001.raw Pass 2 50.38 m to 62.59 m P2_T5
Minimuen remaing WI: 48 mem T
» bendiweld detance: 1061 fwoge il thcdrmss:  8.3me Average R
Log detances ©0®n Aversge roer domaters 94,57 gk
Clock postion (Meee):  3:44 Jortfsactcn lncgh: 1221w — ¥ successh mmanseeects
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Cokescan (Execution)

During final stage of the tube
cleanout

Run time between 1-5 minutes per
pass depending on furnace size (3-5
feet persecond)

Data available roughly 15-30
minutes after each inspection

Easy toread reporting

Hntero
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Cokescan (Results)

Tabular overview
— Coverage
— Thicknessindication

S ColorCscan perpass / tube / bend

e

e

|

TABULAR OVERVIEW
= Estimatad cokes

Tube Nr. Fﬂ(ﬂ m surface Comments

(% of tube/bend
P1_R T30 0-1 25-50 Traces over the complete length of the tube
P1 R T8 0-1 25-50 Traces over the complete length of the tube
P1 R T38 0-1 25-50 Traces over the complete length of the tubs
Pi R T87 0-1 25-50 Traces over the complete length of the tube
P1 R T8E 0-1 25-50 Traces over the complete length of the tube
P1 R T85 0-1 25-50 Traces aver the complete length of the tube
PL R T4 0-1 25-50 Traces over the complete length of the tube
P1 R T83 025 25-50 Traces over the complate length of the tube
P1_R T82 0-1 25-50 Traces over the complete length of the tube
P1 R TB1 0-1 10-25 Traces over the complete length of the tube
P1 R T8O 0-2.5 10-25 Traces over the complete length of the tubs
Pi R T79 0-1 25-50 Traces over the complete length of the tube
P1 R T78 0-2.5 10-25 Traces aver the complate length of the tube
Pl R T77 0-2.5 Traces aver the complete length of the tube

10/15/2020



Cokescan (Benefits)

Reduces down time by focused de-coking
Extends times between outages

— Proven extension by 50%
Reduces erosion of tubes by from cleaning
pigs
Eliminates distorted heat transfer at
startup

Reduced fuel required to heat the furnace

Hntero
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Fitness For Purpose & Corrosion Growth

AP1579 /| ASME FFS1 (creep)
API1579 /| ASME FFS1 (internal pressure)

API1530 Remaining life assessment ( wall thickness)

Corr, Rate

Rejection limit t_rej

Longh | ey | Misimmm |V Neabalt | L Corr, Rt
Tube Bewd ¥r, | Remining | - dsamce Commenss (salltickaes | L0 | pmmpe
i) s yar)
PLRTI 553 57 1867 818 48 | osieesee
PIRBI| 08 88 69 065 518 48 | 06eess67
P2 R_T [ 9 ] 1257 818 T
PIRBI| 08 94 X 085 818 45 [
P2R T 1752 o2 818 45 |0
PLR B 037 83 69 049 818 48 | 0seeses1
PLRT 1773 12 1192 818 a5 Joxmaseer] Lo

Hntero

P Reijection D JddY
Year s in (onum per (mm) ejection Date (mm/dd'yyyy)
service
year)
Pressure Creep Pressure Creep
48 0,51666667 100 123 5-9-2023 1-2-2021
48 026666667 216 165 4.5-2032 1-6-2025
48 024583333 100 133 26-12-2038 1-8-2027
48 0.1 216 277 6-12-2069 1-1-2032
48 0,18333333 100 139 8-12-2048 1-8-2031
48 0,26666667 156 131 6-8-2034 1-9-2026
48 0.20416667 1,00 138 10-12-2044 1-12-2029
10/15/2020
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Corrosion Monitoring

Year 1

Promet e Sacten 1won Pow ro. Proect Merere Dok Sucton woe 00, Prowet Perarre Do Sacten Ontaron e Pow o,
pes12 Section_Tube 124 BA-301 Pass 2 222.85m10231.99m _ Tube 124 |_Copy (ol PO34BO01 row BA-301 Pass 142 229.53m10238.68m _Tube 24 P01 RunD1002.raw BA-301 Pass 142 223,76 m 10 232.92m _ Tube 24
rkom remaning WI: 4.0 s e 172% Mrkm remaining WT: 3.7 s [hewrooe w1 Skm remaning WI: 3.6 s [eran w1 %%
Up bencfwedd htarce: 308 m A gn wol theiress 57 e Up benciweld dktrcs: 293 m Awign il thores: S5 om e ‘ 29m A agn wal e 34 0m L |
;“’”‘" SHEe: SIRLIDY fpas et N el v generts :‘:""mmm] it o ckat noe oo X [ et omanmmmaes | LoQ ditarces: manm B et 190 v ha ‘
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hspaction Decembar
2011 hapaetion July 2012 hipaetien Jan 2013
IMRifLIT IARIFLIT IARIFYLIR
Averaget | o at Average t Rervaining t Average t Rervaining 1
Tube K. Bend b Length (mm) () () (rm) () |
Tube 1 085 55 41 83 4 83 ag
Band 1 0.44 7.1 55 8.0 55
Tube 2 915 55 41 53 43 82 42
Bend 2 044 68 51 -] 48
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Plug Headers (Mule Ears)

and/or cutting out plug headers (mule
ears)

Inspect furnaces without removing [

Tool configured per the specific plug

1 n te ro 15/10/2020 ?3 S
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Serving clients all over the world Santos

WWe have the energy.
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Thank you for your attention

For more information contact:

Cornel Coetzee

cornel.coetzee@intero-integrity.com



Intero-integrity.com



