Multidisciplinary Pipeline
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» Development of the Piglet
= Principle Piglet UT ILI tool

- Resolution Axial/Circumferential

s Challenging pipeline inspection

project

- engineering

- re-design of tool

- mock-up qualification test
- execution of inspection
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On-line inspection data
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>16" UT-Piglet 4" UT furnace Piglet 6” UT Push Pull Piglet
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Flow. direction
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Fixed transducers Rotating transducer

Axial direction , coverage depending on speed (Pulse repetition frequency)

Circumferential direction , coverage depending on:

- amount of transducers
- beam spread (depends of crystal diameter/frequency) Oa_hak
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Test-Facilities:
" Test loop’s +/- 200m: 47, 6", 12", Flanged

" Various Mock-up on clients demand

" Furnace 4”,5”, 6” & 8”, multiple 1D bends
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TIBEATSO0O CLARION
TECHNICAL TAGHMICAL BOMSLREMOLES

TECHNICAL PIPELINE TRAINING

Register today and experience the practical application 0 hak
of pigging operations a.ha

INDUSTRIAL SERVICES

Date change: Practical Bigging Training course, Tricht, The Netheriands, 27-31
May, 2013

Tiratsna Technical and Clasion Technical Conferences are prasenting the onshora
practical pigging opersfions training course, the first of the Practical Pigging series for
2013, on 27-31 May

Fioe 1 Sarim
Iitaralfonl

This intensive and hands-on course will provide & wide ranging overview of all aspects of

A S T = Training & Certification

The course will be held at A Hak Industrial Services’ test loop facity at Tricht, in The
Metheriands. The facility has a 200-m long, 4-in, &-in, and 12-in diameter water-driven

e ILI - Operator Level I/II
ILI - Data Analyst Level I/II

Certificaat / Certificate

Nr./ .

-o

00272010

both hands-on exercises using the test loop{s), as well as classroom instruction, and full
documentation. A. Hak will provide deaning, geometry, and intelligent tools for use during
the course, along with its expert technicians.
Amang subjects that the syllabus will cover are:

+  Pig brap doors: design, operaion

s Types of uiility tool

+  Types of inteligent tool

+  Launchirecaive tiap design
+ Launching and receiving ufiity and intelligent tools

4 = Practical pigging courses
3 ——— For clients “pigging is my life”

e
+  Sits salety: procaduras and performance Tirasoo Technical

e R . Masterclass inspection technologies

Hegiiar today to sea
Tequired 1o complete & successful pig nun

ILI Tool Operator

SR

ONSHORE PRACTICAL PIGGING Onshore practical plgglng

27-31 May 2013
TRICHT, THE NETHERLANDS

Oa.hak
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© Sept- first discussion client
®Oct - proposal

“Nov-Feb - clarifications

® March - Order

“April — Mock-up test

“June - inspection

®July - final report



Dear Mr,

We would like to know if you can inspect the following pipeline:

(1) Size : OD=323.2 mm and 318.5 mm

(2) Length : about 3.1 km

(3) Wall thickness : 14.3 mm and 10.3 mm

(4) Bend radius : Please refer to the attached drawing

(5) Fluid transported : Crude oil or Sea water

(6) Operating pressure : 0.5 - 0.6 MPa

(7) Temperature : Ambient

(8) Pipeline structure Double pipes consisting of 12" inner pipe
and 38" outer pipe

As you can see in the attached drawing, there are bend restrictions such
as forged bends(<1.5D) and mitre bends(R=1448mm).

In this context, we firstly would like to confirm if your UT Piglet can
negotiate this pipeline on the above condition.
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SUMMARY OF ANOMALIES
Total number of anomalies 607
Number of metal loss anomalies 129
Number of geometry anomalies 0
Number of laminations and inclusions 478
SUMMARY OF METAL LOSS ANOMALIES
Total number of metal loss anomalies 129
Number of internal anomalies 39
Number of external anomalies 90
Number of non applicable anomalies 0
Number of general anomalies 95
Number of pits 21
Number of pinholes 0
Number of axial and circumferential grooves 9
Number of axial and circumferential slottings 4
Number of anomalies with depth 0- <10 % t 0
Number of anomalies with depth 10 - <20 % t 37
Number of anomalies with depth 20 - <30 % t 79
Number of anomalies with depth 30 - <40 % t 7
Number of anomalies with depth 40 - <50 % t 3
Number of anomalies with depth 50 - <60 % t 1
Number of anomalies with depth 60 - <70 % t 2
Number of anomalies with denth 70 - < 80 % t 0
Number of anor LIST WITH MOST SEVERE ANOMALIES
Number of anor
Number of anor
Number of anor Log Feature Anomaly Clock position | Length | Width | Remaining Surface Psafe
—_ distance Feature type | . e . . o . ERF Comments
Number of anor (m) identification | dimension class (h:min) (mm) (mm) t (mm) location (MPa)
| Number of anor | 5504 g4 Anomaly Corrosion General 4:24 77 370 6.1 External 010 | 960 | !ncombination with
internal corrosion
3028.20 Anomaly Corrosion General 6:06 120 | 433 5.0 External 012 | 852 | !ncombination with
internal corrosion
3040.28 Anomaly Corrosion General 4:02 128 | 676 55 External 011 | 877 | Incombination with
internal corrosion
In combination with
internal corrosion
3052.33 Anomaly Corrosion General 6:24 112 425 34 External 0.13 7.78 (Stand-off = 1.8 mm;
remainingt=5.2-1.8 =
3.4 mm)
3064.62 Anomaly Corrosion General 5:36 495 | 354 6.4 External 015 | 6.88 | !ncombination with
internal corrosion
3076.50 Anomaly Corrosion General 6:10 107 | 433 38 External 012 | sos | !ncombination with
internal corrosion
3085.96 Anomaly Area with General 1:38 4943 173 8.2 External 0.11 8.89
corrosion
3086.16 Anomaly Area with General 10:02 4543 173 7.9 External 0.12 8.56
corrosion
3088.78 Anomaly Corrosion General 5:42 443 575 6.3 External 0.15 6.80
3095.53 Anomaly Area with General n.a. 12036 | 905 6.7 External 0.14 729 | InHAZ
corrosion
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Aromaly orisntation (himin)

Anomaly orientation (himin)

Anomaly orientation of internal metal loss anomalies vs distance
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we provide worldwide services
v ¥ l' 2 \ — ]

A Hak Industrial Services B.V.

Steenoven 2-6
Postbus 151

4190 CD Geldermalsen
Netherlands

aT: +31 (0)345 579211
«F: +31 (0)345 579379

mE: sales@a-hak-is.com

ml: www.a-hak-is.com
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