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1. Department Structure
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DEPARTMENT STRUCTURE ROSEN
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Project \ ! ’ Proposal o : Contract
> Qualification >> Ere-bid Resew >> Realization >> NNegctiauan >> Handover

Project Acquisition Project Execution

Tool
Planning Tool Realization Logistics Field Execution o.o. : Evaluation Project Closure
Reconditioning
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DEPARTMENT STRUCTURE ROSEN

DPRE

DANA

REPO

empowered by technology

input - information + raw data
output - readable data + quality statement + databases

Data Analysis:

input - results from + reporting requirements
output —> features > reporting threshold + reference
input —> results from Data Analysis + reporting requirements

output —> Preliminary & Final Reports / RoSoft
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2. Reporting Setup and System Collection
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REPORTING SETUP AND SYSTEM COLLECTION ROSEN
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During a Kick-Off-Meeting (performed after contract award) with the responsible
Project Manager we:

« Discuss the reporting requirements and - if needed - check with client
« Commit deadlines based on contract

Based on the reporting requirements (part of contract / scope of work) we:

« Generate a project related Preliminary Report
* Generate a project related Final Report
« Generate a project related RoSoft setup

Most of the Final Reports are based on POF requirements.
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This should be the way how to collect system for costumers:

Define operational
constraints

Selection of one or
more ILI systems
and methods
(complementary
technologies, system
verification and
calibration, pulltest)

Reporting
Requirements

Analyze pipeline
characteristics
for passage

System

Selection

Agreement on acceptable
performance specification
(detection, classification,

sizing, thresholds, certainty)

Analyze pipeline history
and characteristics

(loads, strain, longseam
type, known anomalies,
material properties, coating)

Define objective for ILI
(cracking, dents, material
properties, stress/strain,
corrosion, coating type

and disbondment)
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...but usually all is already clearly defined in the tender documents respectively
in the ‘Scope of Works’, such as:

* Inspection technologies

* Reporting thresholds

« Contents of Preliminary and Final Reports
« etc....
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3. Pipeline Operators Forum (POF)
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PIPELINE OPERATORS FORUM (POF) ROSEN

—— empowered by technology
The major steps in the process of an in-line inspection of a pipeline are:

1. Pipeline cleaning and preparation - accessibility, negotiability, and propulsion
2. Work at site - the inspection
3. Data analysis and reporting

In the past different vendors have used their individual formats for these reports and
sometimes they will still do this today. In order to make it easier to compare reports and
findings from different vendors the pipeline industry has set up the Pipeline Operator
Forum (POF).

A large number of operators from around the world, onshore and offshore, are members
of this group. They have worked out recommendations on how the findings of ILI

inspections should be reported.

The recommendations include a proposed structure, definitions of defect categories, the
required general content as well as specific items a good quality report should contain.
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4. Project Information Package
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PROJECT INFORMATION PACKAGE ROSEN
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The information package is received from operations which includes:

« Data on external Hard-Drives, Flash-Memory’s etc.
¢+ Oiriginal Data from the Tool
¢+ Backup Data
» Above Ground Marker (AGM) / Magnet Marker (MM) Location Sheets
« Parameter Manuals
» Field Work Reports + Onsite Report
» Data Check Graphics
» Technical Questionnaire / Pipe Information

Slide 12



CONTENTS ROSEN

— empowered by technology

5. Data Quality Checks
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The recorded data is checked for quantity and quality using several
graphics such as:

Memory Consumption === -
Data Quantity T | =
Odometer Data In - .
Electronic Status e )
Rotation el -
Channel Statistics nenl .
Speed e 7
Magnetization Level N )

S

Calculated Wall Thickness
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After checking the graphics, the data is transformed into a viewable
signal format and calibrated.

The data integrity and orientation are confirmed....
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... and the launcher valve is typically set to 0.00 m

Vent Port i
Pigging Valve Pigging

X b 4 Reducer Hin
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6. Weld and Feature Search
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WELD AND FEATURE SEARCH

ROSEN
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Software routines are executed to look for certain characteristics of the data.
The software is searching for girth welds locations, longitudinal welds
positions and the position of transition areas ‘spiral weld / girth weld’.

Additionally, for most tools also a bend search can be performed.

F¥iew - version: .0310.
Tl File Edit Operation View Options ‘Window Hel

2m 18l x|
T

2| |O|» [anPuH @z chan) <] |[Partle <]/ 0 1 2 3 4 5 7

2 p
(@ (@S =4 [&0n a8 (&7 |20 S0

HHHHH

HHHHH

HHHHH

HHHHH

HHHHH

HHHHH

44444
HHHHH

1111111

The weld search looks for
negative and/or positive
amplitudes occurring on a
percentage of the sensor data
across the circumference.
When this criteria is met, an
entry is made to a database
with the corresponding log
distance.

Slide 18



WELD AND FEATURE SEARCH ROSEN

empowered by technology

In pipelines, the term ‘defect / feature / anomaly’ refers to any unintentional deviation of
parent pipe material due to corrosion, manufacturing, construction, or third party.

Features divided into two (2) location classes / categories (locclass):

« Weld (W) features —> located in the weld / Heat Affected Zone (HAZ)
« Joint (J) features —> located in the pipe body

Different specifications / accuracies depending on the location classification!

Since POF2009:

pipe body HAZ i pipe body
| Base metal e HAZ = Heat Affected Zone:
: + 2A = if t > 10 mm otherwise
A=10 mm
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Example for longitudinal & spiral welds:

PEH: 20.73 - 21 27[kA/m]
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WELD AND FEATURE SEARCH

Example for longitudinal weld evaluations:

Navigation
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The general direction of feature evaluation: starting with the
deepest and ending with the less deep metal loss features.

0000

a000 #‘

Rrelimingry Reporting

depth [ % ]

30000

rumber of features

0000

10000

o

D 2 4 6 % 10 12 14 16 12 20 22 24 26 28 30 32 34 36 3% 40 42 44 46 49 60 52 54 56 £ G0 62 64 66 B9 7D 72 T4 76 7H B0 £2 84 96 £% 00 02 04 06 0% 100
depth [4]
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WELD AND FEATURE SEARCH ROSEN
The feature search looks for positive amplitudes occurring on
the recorded data of each sensor. After this, a following step
assembles any adjacent positive amplitudes as suspect features
at that specific log distance and degree. For XGP/EGP a similar
search is applied to find IDAN’s.

-\-‘u} }@f\ \4 »\@J” _—[@J\‘E\%MFDI@%‘"@. \
=2 O > n.) file 012345%® .
JoA/m], min 22 55, max 22 55, & 0.000 gbf PHH SenSorS paSSIng

f a feature:

~~~~~ e G
ro O
A -

g —
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Signal Recognition

external metal loss feature
M

t =10 mm
30 kA‘/m
i 0
o
|I 1§ E
I s _ _
= e.q. 15 kAdm is representing 10 mm wt
L |
—— AR B
=
0 kA/m

distance axis

More metal = lower magnetization

Less metal — higher magnetization

Slide 24



WELD AND FEATURE SEARCH ROSEN

empowered by technology

Corrosion, partly complex:
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Corrosion, internal:
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Corrosion band:

WV [] [ I
I, ||"||'I "o ot oo W
' 1l 1

|
LogDist [m] =« | Calc. Depth [%] |Man. Dept... | Type 7| 0Clock Msp Loc.

3828 3533.83 3881.37 [m]

Record 10f 9622 Ll
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Corrosion:
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Corrosion:

et - H——hvj
A e e e e e ]
e o —— e e —— o R S—
ity == s Predicted verified

11:201

feature type: External corrosion External corrosion

35%- distance to upstream girth weld (m): 10.427 M 10427 M

11:36 - distance to downstream girth weld (m): 1,590 M 1.590 M

::E: wall thickness in feature vicinity (mmj): 6.40 MM 5.21MM to5.44MM
. 33% depth (mm; 78% 85%
E:::: : length (mm): 34 MM 40 MM
%1200 | width (mm): 29 MM 40 MM

£z

T 1218
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12:28
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pipe joint length (m}): 12.017 M 12.017m
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Corrosion:
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Corrosion in long seam pipes:
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7. Data Distance Correlation
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8. Marker Data Evaluation
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Above Ground Markers (AGM) are used to facilitate the digging
activities.

The AGMs are placed above ground on top of the pipeline during the
pig run.
The AGMs and the tool are synchronized before and after the run.

The AGM records the tool passage at a certain time. That time is then
compared to the tool time and the distance where this time occurred.

MMs (Magnet Markers) are directly fixed to the pipe and are visible in
the MFL data (CDP/AFD).

e A R R

= ROSEN magnet/scale 1:10 ' g

@ i
o
V\\f",-'f'f
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9. Result Databases
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Data Analyst Workplace:
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RESULT DATABASES

The weld search and feature search result in two primary databases that

ify all events detected during the inspection.
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The ‘feature’ database includes all detected suspect signals that
could indicate pipeline anomalies.
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10. Welds, Installations and Features
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WELDS, INSTALLATIONS AND FEATURES
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Different events of the pipeline generate unique patterns on the data that are
interpreted as events on the line segment.

The signal data analysis is performed in two stages; (1) reference verification,

and

(2) anomaly (feature) verification

« REFERENCE: Girth welds (GW)

GW GW GW -
e = ‘:-"E'- —
=—————— —— == :*_; = _._:'_w_f;f_i-;f'_ S e — data from COILS
| G R S e --v'“_.-.,_-_--_ﬂ._v_,-_."‘ﬁ.-_-\:-: = = MJ;----—-“—-— T-'-'-:i::'-—-'-'_'—‘ -—— -
= = — = — — ~— datafrom HALLS
= mno é,W = s nomGW.h ——

Slide 43



WELDS, INSTALLATIONS AND FEATURES

channel

Enlarged area of seamless pipe...
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distance[m]
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Attachments / Pipe Fixtures / Close Metal Objects
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1e81Ac]  gea0 =

1#11rcde —

138 LRCY 2 05:00 =
2131LRC e =
Ersircds
2121 1rcyF 0000 ————— ==

e pe - = @ 7 =

11 LRc Y% _ =

108 LRC =

101 LRC =

s8LRC ==
91LRC ==
26 LRC ==
81LRC ===
76 LRC

o
&
&

lack position
s o
5 &
5 8

3 oe:00

T o8

184 PHH;
178 PHH:

e e
131+139.0 13141410 13141420 131+1430 13141440 13141450 131+148.0 13141470
Iog distancefm]
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Attachments / Pipe Fixtures / Close Metal Objects
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Hot Tap:

ROSEN
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20 S|

37 SCT

35 VL
33 8VC
21 3vC
20 $WC

"

27 SWC

25 sWC

B

232 8|

21 SV

19 SvC|

17 SV

15 SV}

13 sWC

11 8WC]

a5V

T 8L

5 SYIC|

3 8vC

1 S|
53 PHH|
51 FHH|
42 PHH|
47 FHH|
45 PHH|
42 PHH|
41 FHH
39 PHH
37 PHH|
35 FHH
33 PHH|
31 PHH|
28 FHH|
27 PHH
25 PHH
23 PHH|
21 PHH
19 PHH
17 PHH
15 PHH]
13 FHH)
11 PHH
9 FHH|
7 PHH]
5 PHH|
3 PHH]
2 PHH|

T T
B+136 (BH13E

T T
(BH140 BH1az
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CE/OE282004

Standard Ball Valve

Below please find an example for a standard ball valve (16"). The example shows the PHH signals in a scale of 1:10 as well as the

corresponding picture of a hall valve.

Please note. in some cases also the bolts of the ball are visible in the data, located at 06:00 h and 12:00 h (not visible in this example).

et
LA

.

(LS
v}'&ﬂq: ¥

S oo

e A

|

A

flanged AS of ball valve

—_

BT
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Check Valve:

empowered by technology

:lﬂsmwmnwommwb =l81%
(@ (I8 0 > G QB AT L [eme
208 | e | O | B [nran sz chan) o] [Permle =] 0 1 2 3 4 5 B H

11100}
1130
1z00|
oo
01004
o130}
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CG/OE28/2004

Standard Gate Valve

Below please find an example for a standard gate valve (167). The example shows the PHH signals in a scale of 1:20 as well as the
corresponding picture of a gate valve.

gate valve —

-

)

3

TS

M([[(«(«ﬁ(

(1

- flanged AS of gate valve

1]

center of the gate
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Flange:

|

|

(]ﬂ

;

(jq

(
(@@

L
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Tee:
TS ST
==
g
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Casing / eccentric casing:
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CG 10v26/2004

Elbow Fitting

A kind of very short bend. that makes an angle in a pipe. Sometimes cut out of a regular factory bend. In some cases very critical for CDP passage, especially
when angle >=90 degree. Mostly with higher wall thicknass than the next D/S and U/S joints. The shorter the distance between the two girth welds, the higher
the girth weld signal eccentricity on the survey log.

Girth Welds
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Bends:

09:00
10:00 .
11:00 " as,
12:00. 'J‘
01:00] =
=i
;—'— e
P
A
]
smmmraTe

12:45.

01:30.

g 0L
S 02:00

50215

7272.500

7275.000

7277500

7280.000

7282.500
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Anchor / screw anchor:

08115
08:30
08:96
0g:00
09:15
02:30
08:45
10:00
10:15
10:30
10:45
11:00
11:15
11:20
11:45
12:00
00:15
00:30
00:45
01:.00
01:18
01:30
01:45
02:15
02:30

0z:451

03:00
03:16
03:30

228 PHH]

220 PHH|

‘211 PHH]

10 PHHj
7 PHH

4 PHI

1 PH

Il

= B

E=PHH 1:50

S L

226 PH

|

223 PHH]

217 PHH]

))

214 PHH]

208 PHH

5 PHHI

screwed anchor

1
{

SLLER (LLCCR (L8
f

202 PH

100 PHH]
195 PHH]|

LA

193 PH

180 PHH]

187 PHH
124 PH

181 PHH]

178 PHI

175 PHH]

171 PH

168 PHH]

)

165 PHH]
182 PHH]

168 PHH]

156 PH
153 PHH|
150 PHH|

147 PHH]

144 PHH]

141 PHH]

138 PH

135 PHH}

132 PH

129 PHH

126 PHH

123 PHI

120 PHH]

117 PHH
114 PHH|

 girth weld

111 PH}

(g

108 PHH;
105 PhH
102 PHHj

#8 PHHI

481290

45+892
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Pipeline Fixture / attachment:

ROSEN

empowered by technology

Below please find an example for a funny ‘attachment’: a big wrench was placed against the launcher trap. Good visible on PHH. It

was reported as attachment at 03:00 h.

10:50
11:00
11:10
11:20
11:30
11:40
11:50
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_,/V_ . -
ry 7 - 4
P £ .5
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clock position

clock position

571494.800m

571404.800m

571+95,000m
log distance

571+85.200m

571+85.400m

ROSEN
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Feature Distance: 139505.187|m]

2 /
|
5
Length: 461.4 depth: 105.9(2); 66.6(1) h *
M dismeter reduction: 18.1% = 107mm [}
e DT 2200 I
Dent pant af feature. il
in % of nom. 10 17.9% = 106mm it
0 |
s742mm- £ (\ ‘
=ik .
13v86.5220m) Peaore fiange: 134585, 15+89.9000m]

=
e
8

Slide 59



CONTENTS ROSEN

— empowered by technology

11. Integration of XYZ Survey Results
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In case the inspection tool was equipped with a gyro unit, ROSEN can
provide clients with (XYZ) coordinates for all events recorded. These
coordinates can also be visualized within GoogleEarth® with a direct link

implemented in ROSOFT:
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12. Calculation and Output
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Once the evaluation is finalized, the information received from the client
such as:

- Nominal Wall Thickness (measured wall thickness for UT ILI)

_ C \ e
- Design Pressures S . o
- MAOP E'O’?_: . M8 ™ 8 B
- SMYS/SUTS * Al S i_o}%’
- etc. ot co 3
€

will be utilized for ERF calculation. ERF = Estimated Repair Factor =
Ratio between the max operating pressure and the safety pressure;

* SMYS = Specified Minimum Yield Strength (hardness)
SUTS = Ultimate Tensile Strength (> collapse)
SUTS > SMYS
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ERF = Estimated Repair Factor: a kind of severity value for corrosion
anomalies. ERF = M(A)OP / Safety Factor (or defect failure pressure) 2>

Defect failure pressure = M(A)OP / ERF. Example:

M(A)OP = 10 MPa and ERF = 1.5 - Defect failure pressure = 6.67 MPa,

which is < M(A)OP! - immediate action necessary!!

100

90

80

70

60

50

40

Peak Depth (%wt)

30

20

10

Diamater = 12"

Wall Thickness = 10 mm
Pipe Grade = APl 5L X52
MOP = 150 bar

Safety Factor= 1.39
Method = Modified B31.G

-I Unacceptable, repair required

—._____~___
Acceptable
|[ Acceptable, no repair required
50 100 150 200 250

Axial Length (mm)

—— Modified B31.G @ Assessment Pressure x 1.39 (100% SMYS, 222.4 bar)

® External Corrosion Features

300
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100

80

ol N\

. N\ Unacceptable

50 \
\ -l Unacceptable, repair required
40

- Acceptable | = ___——

20 —{ Acceptable, no repair required | et ettt

Peak Depth (%wt)

10

0 50 100 150 200 250 300
Axial Length (mm)

— Modified B31.G @ Assessment Pressure x 1.39 (100% SMYS, 222.4 bar)
®m External Corrosion Features

Acceptance Curves

Note that ‘acceptance’ curves are not ‘failure’ curves:

ROSEN

empowered by technology

If the defect is below the acceptance curve, it is acceptable and does not need repairing. This acceptable defect will not

fail.

If the defect is above the acceptance curve, it is not acceptable and needs repairing. This unacceptable defect will not

necessarily fail the structure, as the acceptance curves contain safety factors.

Failure curves do not contain safety factors — if the defect is above the failure line, it will fail the structure.
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Calculation procedures will establish relative distances, anomaly dimensions, anomaly
classifications, etc., as well as apply signal interaction criteria and industry corrosion
assessment standards such as RSTRENG or ASME B31G.

depth [%]

&* ERF PLOT OF ALL FEATURES {ASME B31G

=1o] x|

100

20

G0

20

depth [%]

internal
# YES

[y [u]
o N

vuallthickness:

T4 mm

outside diameter:

112 mm
hiADF:
5.7 MFa
design pressure:
6.0 MFa
1000 2000 000 ;Iglil
length [mm]
+ internal
20 #* WES
MO
w MiA
B0 wuallthickness:
“\ 7.4 mm
40 outside diametern:
( 711.2 mm
] WLADP:
20 e 57 hFPa
g Shiv's:
I I BN D 412.0 MPa
u] 1000 2000 2000
length [mm]

Cluster Options x|
Select the enlargement terms that will be L EL
used ko determine features that will be FLOW W
connected in the process of clustering, —
EvY
EL E'W
ROSEM # 01 L i
ROSEM # 02 iR * £, L ming6 * £, W)
ROSEM # 03 minft , L) minft , W)
ROSEM # 04 L minft , W)
ROSEM # 05 L1+ LEe (W1 + W2)2
ROSEM # 06 k k
ROSEN # 07 1inch 3 * MACPHFOD{SAFF+SMY S+ IF)

1. Stepi 6%k 2, Step: 300 mm (*)

1.5tep: 6%L; 2 Step 6 * 6 (*)

ROSEM # 10 € Linch 6%t
ROSEM # 11 € 3%t L
ROSEM # 12 1*t 1%t
ROSEM # 13 2 * minfL1, L2) 2% min(W1, W
cUsTOM ¢ length * 'depthy | ik * ik |

Mote: All changes you have made with existing cluster/groups will be lost!

(*) Groups exclude single feature

Cancel |

Start Clustering I
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100
90
\\ AN
80 N \
70 \\ \\\ﬁ-.____
‘% 60 Il....."'"hﬂ--_.
e To—_—
< \ ———— |
g 50 e
(m]
= 40
17]
o
30
20
10
0 i
0 100 200 300 400 500 600 700 800 900 1000

Axial Length (mm)

NG-18 — Shannon — Original B31.G — Modified B31.G — DNV RP F101 Part B
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Evaluation the Remaining Strength of Corroded Pipe

B31.G, Modified B31.G and RSTRENG

Background

The initial procedure for evaluating remaining strength was developed after
pressuring actual corroded pipe to failure. Several hundred, full-size, full-scale
tests using actual field pipe specimens of all types of defects were completed.

The larger the corroded area the lower the failure pressure. The tougher the
steel the larger the defect that can be tolerated.
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B 31G

ROSEN
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Example:

(a) Actual FP = 200 bar
(b) Predicted FP = 100 bar

(a) /(b)=2.0
- actual failure pressure was
2x higher than the predicted

failure pressure

@/(b)<1->
Actual FP < Predicted FP!!

5
@ 45
3 * »
@
e 4 . + A25
o .
® Conservative ¢ 8
3 35 4 BIX42
u“f * * X42
§ 3 : . X46
5 o " X52
@ bl ™
@ 25 . s X55
[x1]
2 ‘ .. : o X56
g 27 - - v X60
g i o oma A X65
g 151 : T e - o Sl X80
5 T e M0 o Tm ®E et
E E n o. .é;t -’-lj'. %‘r‘ _'-'. . N'v:i.ﬁ( - F’ .l‘l 245 see .: 4 X100
= 1+ e - i - - — ———— - —Line 10
= F Ay
° r

0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

0 0.1 02 03 04 05 06 07 08 09

Normalized Defect Depth, dit
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Modified B 31G

5
o 451
3 L
P r
@ 4 + AZD
o C .
o I Conservative « B
2 35 « BIX42
= 5
5 g ¥ X42
2 3 : X46
5 : . X52
E L
e 297 " v o X55
5 5 o X56
= L ™
@ 27 v X60
& : N i &t X65
g 15 : —2 S i X80
= [ n - ¥ 2o T s 4 " g iy,
® [ - 2 ft. n et - ™ l‘ " ":l“- LY o u} 4p"® o a X100
) 2 g X + Bl ¢ .6 * at =
E I+ s i v, — = !——'—-—‘, — ~ = = Line 1.0
z c
© r
D L 1 1 1 : L L 1 1 : 1 1 L 1 : L 1 L 1 : 1 1 1 L |I 1 L 1 L : 1 1 1 : L 1 L : :
0 0.1 0.2 03 04 05 06 0.7 08 09
Normalized Defect Depth, dit

" he_am A4
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RSTRENG Effective Area

5 -
¢ 45
E i
£ 44 s+ A25
@ Conservative + B
2 35 s Bix42
w r ¢ X42
'G F
g 3¢ o X46
S s X52
E 25 o X55
£ : o X56
b 27 . XB0
@ L
a X65
@
5 X80
2 4 X100
s :
= | ine 1.0
3
5
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0 TR R N S S S S B TS T S TS T T ;

0 0.1 0.2 0.3 04 05 0.6 07 038 0.9 1

Normalized Defect Depth, dit
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» Clustering and ERF of Corrosion Anomalies

* Preliminary report does not usually include Clustering of ALL
anomalies and the ERF (Estimated Repair Factor).

» ERF and Clustering (POF) are performed in Final Report and

ROSOFT
MAOP
ERF=
DFP
DFP = Defect Failure Pressure in [MPa]
oW, s = internal design pressure in [MPa] ( Safety Factor 0.72)
MAOP = Maximum Allowable Operating Pressure in [MFPa)
c = max. Depth of the carroded area in [mm)]
th = assignad nominal wall thickness in [mm]
G =0.883L/VDt,
L = axial length of the cluster in [mm]
D = nominal outside diameter of the pipe in [mm)

= q L] DFP - Based on calculations in ANSI / ASME
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Individual Features

Cluster

Orientation/o’clock position

Distance

Clustered Features

Orientation/o’clock position

Distance

Orientation/o’clock position

Distance
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Once the calculation is completed and verified the
Inspection Survey Report and ROSOFT client software are
prepared.

ROSOFT for Pipelines

ﬁ ROSOFT Maps

L ROSOFT 3DPipe

— Administrative Tools ————

%y Line Manager

Backup Manager

1
g2
.

g

:r

5!

Security

@ | 0-4300-56789 28LAUREC (LAUNCHER - RECEIVER])
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13. Inspection Survey Report
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The Inspection Survey Report (based on POF) includes:

Management Summary

Pipeline Data : te, S ﬁ

Ipkma 5

=l de | ==z

A Iz

u " " by piotnag
Field Work Activity Report - e e 5 s

L= cri=ppl ot s i

A perER Eales L=

. - - :{[ g grocung 1%
Data Quality Description = e e = —
- RmAamERLA sioling 53 _—

Numbsr af mee) kes Berss JERD seoarang msanrs gsot

Inspection Results = e = —

— = = " e

— =) o - —

— o} S o —

. . = === o —_—

In the form o = I = : P—
- = = = o =

= 5O O o _—

L [T

. L ® T

—_— LIStS — Numbsr ot mep) a5 Banurss Ik ma sooaring mERF kaiur _

—= ERFL05 o P —

e 01 £ ERFEOT o L

3 020 £ ERFE0E = _—

A 050 £ ERFEO0SE 142 —_—

G h i ERFZ1m - —_—

— rapns - ——

= hes  ARERF e b beencsolakd oy ¥or me b |oer e gaueed byoormodon ard _—

= Aalaed v hwdl kes 2 T ad < 3. PR

— Statistics
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Example: List of Anomalies - anomaly location
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weld log lanomaly {joint wi log g o'clock outer length  jwidth max. rfa lcluster  [cluster
distance ftouls weld [length distance orient.  [type identification dime. depth B5dL |location [class D
m m m mm m m m m mm mm %
5.504 -2.996 11.974 5.56 8.500| 64144901 3861569.98 152.03 05:31 Anomaly Corrosion PITT 23 28 35! EXT -
log distance =8.500 m
weld log distance =5.504 m
Plg launcher =
~ “g coordinates / o'clock position

CLOSURE § TRAP
FOR INSERTING s ol ISOLATION
A AP VENT VALYE wt =556 mm

- = MAIN-LINE

VALVE
| A |
anomaly to u/s weld
=-2.996 m
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All results / information / findings gathered during the inspections
run finally together in the ‘Individually Sentenced Feature Report’ (Dig Sheet):

Client Inspection Technolkgies () A\
Cenfrach Mumber www. Rosarinspection.net
pate September 07, 2010 Individually Sentenced Feature Report (ISFR)
Aavigion Numper 0 Weld and Feature Location Sheet
RAOSEN Project No.
nspection Type CDP

Weld Location |
13510
14681.71 m
Marker at
Magnat Marker No.7 09:00 Magnat Marker No.8 12:00 Magnat Markar No.8 12:00 Magnet Marker No.10 12:00 Magnat Marker No.11 12:00 Magnet Marker No.12 12:00
J10400.85 m 12381.97 m 1440631 m 16359.75 m 17388.38 m 18383.01 m
198112 m I 201433 m I 275.40 m 1678.04 m 'Y 1028 64 m I G74.62m
Reterence at
Vahe Vahea Vahe Vahe Vahe
0.00m SBITT m 23529 39 m AT092 78 m 55208.00 m
) o5Tm ] atorodm | Beaveem ] oweidem | Biisoom ]
Installation at
Paich 06:00 Patch 08 00 Patch 06:00 Patch 08100 Area slart sleeve Araa end sleave
12286.06 m 1228939 m 13122.08 m 15200 .36 m 17199.19m 17201.58 m
: 333 m I 83268 m I 1559.63 m 51865 m I 1888 83 m I 2389 m
Weld at
13450 13460 13470 13480 13490 13500 13520 13530 13540 13550 13560 13570
11.06m 11.26m 11.15m 1135 m 11.68m 11idm iiBEm i212m 1136m i122m 1223m 1227m 1222m
Feature Location I
14687.56 m
1468171 m 14683 60 m
e sesm_sle _603m_— 3|
T ~-—-% _ o528
TFmm
—— 45 mm —
0D = 356mm
FLOW
Feature Information |

log dist. = 14887.56 m wi: 835 mm o'clock : 05:28 event : matal kss-comoesion internal : WO depth © B0 % length: 45 mm width : 77 mm cluster : -
comment : PR # 13, lurthar indications
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09:20 ot
B gganid otae
100 it
S I o456
10 05:00+
150 10:40 05:04
1 o508
10H 05124 |
11 e o 1
0515 1
T T T T T T T e
14:672 14:678 144680 144684 4+588 g:iWM }
log distancejm| E 0528
= 0532 i
5 05:35|
1:5/+/-15h 2 e M
. . 2 E 0544
E % osae]
g 2 o552
> = 3 0556
3 3 ¥
g 2 oeon] W
3 Mz osoy o
= T uﬁsz_\/\___ ~|
E 06124
2 o616
g 08620
2 o824
° 06:28] e —— e ]
06:32-
06:36
06:40-
0844
DEZ&M_
0852
o656
700+
0704
oroe
oriz+

T
144687 2

T T T
14+687.4 1446876 14+687 8 14+688.0

Iog disancejm]
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14. Electronic Data Reporting
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ELECTRONIC DATA REPORTING

ROSEN

empowered by technology

A ROSOFT Electronic Data Package is included with each Inspection
Survey Report. ROSOFT gives operators interactive access to:

Lists

- XYZ Results
- Graphs
- Dig Sheets

Signal data
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THANK YOU FOR JOINING
THIS PRESENTATION.

ROSEN

WWW.rosen-group.com empowered by technology



