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Dent Management Strategy

MFL / UT and
geometry
ILI dent data

U

Tool to assess dents following ILI

Priority

d Based on DMS from document UKOPA/14/016 v : :
< Kinked dent? (1 }—
O Set of rules allow rank dents by priority for repair based ¥
P H H
on cond. <ot e > i o< G+
Priority | Description Action N N v - -
1 Kinked dent 1 I v N MXSS e N N
2 Unconstrained + associated with metal loss + associated with weld 1 e " <corrosion < 20% wall>—< Con? >»{ 3 }——
3 Unconstrained + associated with metal loss (except corrosion less than | 1 ~ 1 icknges deee?
20% of wall thickness depth in grade X65 material or lower) N v
4 Unconstrained + associated with weld in ‘Poor’ quality category 1 Vietd in M
5 Unconstrained + associated with weld in ‘Probably good’ category + | 1 quality category?
depth>2% or strain>2% N o
6 ir;iﬁr;sztxlgre(:tr;nisz;jlated with weld in ‘Known good’ category + | 1 . < _Pm\;\;el;lﬂ( -good;: Y : Depfl;: 2:/» >N_
. ; = _ _ aSS|g ned quality category? Slm{n:/z Yo
7 Unconstrained + evidence of external interference or coating damage from | 1 N Y
CIPS / DCVG bemn 3% N
8 Constrained + associated with metal loss + associated with weld 1 Swain < 4%
9 Constrained + associated with metal loss (except corrosion less than 20% | 1 > .
depth in grade X65 material or lower) \‘/ Evidenes o o temal ¥ Py N
10 Constrained + associated with weld in ‘Poor’ quality category 1 »< interference or  >»<Con?>»{ 7 _}—
11 Constrained + associated with weld in ‘Probably good’ category + | 1 coating damage?
depth>2% or strain>2% b
12 Constrained + associated with weld in ‘Known good’ category + | 1 < Depth < 7% >’:‘><én\9: N, o
depth>2% or strain>4% Strain < 6%
13 Constrained + evidence of external interference or coating damage from | 1 . Y : :
CIPS / DCVG S O Flow chart basis for SN
14 Unconst.rained + depth>7% or s'Frain26% 1 Spreadsh eet tOOI < L'.i';if;;ss:—) >_><c°"q
15 Constrained + depth>7% or strain>6% 1 N
16 Unconstrained + predicted fatigue life exceeded (further prioritise dents | 1 .
within this priority level by predicted remaining fatigue life)
17 Constrained + predicted fatigue life exceeded (further prioritise dents | 1
. . . . . . . Excavate, NDT, repair
within this priority level by predicted remaining fatigue life)
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Spreadsheet Tool — Manual
Assessment

U How the tool is constructed and operated O The program run using command button on
_ _ spreadsheet
U 2 assessments available, manual and automatic
U Blank Spreadsheet looks like this
Management Tool
U Spreadsheet shows column headers for data
which will be filled
UKOPA Dent Management Tool Management Tool
1 -4
2 -
Dent Data
B
. . wall . . L Dt
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Data Input o

U Data entered in sequential order
U Check data button will help to avoid mistakes

UKOPA Dent Management - Input Data M UKOPA Dent Management - Input Data u UKOPA Dent Management - Input Data g
— A — —
Please enter details about the pipeline and dent defect in Please enter details about the pipeline and dent defect in Please enter details about the pipeline and dent defectin
sequential order sequential order sequential order
— Pipeline Details — Pipeline Details — Pipeline Details
Pipe Reference Pipe Reference Pipe Reference

PIPELINE A PIPELINE - A
ear of Commissioning [_,—:I Year of Commissioning [W::I Year of Commissioning [W:I
Nominal Diameter (mm Nominal Diameter (mm I—;I Nominal Diameter (mm) m

l—;l Nominal Wall Thickness (mm) m
Length (kr Length (kr Ii Length (km) lso—
Material Grade (API 5L or equ I—LI Material Grade (API 5L or equiv. I—Ll Material Grade (API 5L or equiv.) X65 >
Maximum Operating Pressure (ba Maximum Operating Pressure (barg I—

Ii

I—

‘ Maximum Operating Pressure (barg) I 70
— Dent Details

Dent ID 100023

Distance (m) 2386

— Dent Details — Dent Details

Dent I [ Dent IC

Orientation (hh:mm I_ - I_ Orientation (hh:mm I_ . l_ Orientation (hh:mm) W - IT

Press Check Data button to verify data input

Cancel | Check Data | Save | Cancel | Check Data | Save | Cancel | Check Data | Save |
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Main Program — Flow Chart Algorithm
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T

O Main part of program

J Based on flow chart
from document

U Questions relating to
assessment

U Repair/lnvestigation
Priority is set

-
UKOPA Dent Management - Logic Chart

Kinked Dent?

[o]
4]
Interacts with weld
or weld not visble?
[o]

Cancel

cF
N
Interacts with
metal loss or other
defect? [0

Weld Quality Weld in "Poor” quality category

T N
Dent Depth (%0D) Weld in "Probably good™ quality category

Depth or Strain 2% and above

Dent Strain (%)
r
Weld in "Good" quality category

~—
Depth 2% or Strain 4% and above

Interacts with weld
or weld not visible?

—)l
)

Al A A Y

Corrosion Depth (%wt) Over 20% wt

o]

|

Evidence of external
interference or
coating damage? [@]
(o]

Dent Depth (%0D)

Ok Depth 7% or

Strain 6% and
Dent Strain (%) above

Fatigue analysis

I

il

~

No Further

Action

Constrained?

~

Constrained?

~

Constrained?

~

Constrained?

-

9)

Constrained?

Constrained?

Constrained?

-

4

Constrained?

-

AHEAHEH A

6

1
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Flow Chart Selections
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Kinked Dent?

]
<

N
Interacts with
metal loss or other
defect? Ly

o

O Use Y/N controls to
select correct data

O Follow chart through
lines will shade
progress

Re-Enter Data

Interacts with
metal loss or other
defect?

Interacts with weld
or weld not visible?
N

Cy

Weld Quality y _.cl

1o

U Press re-enter data button
to correct mistakes

O Certain questions require
more then Y/N answer

e.g. weld type
[
-
Interacts with
metal loss or other
defect? (@

Interacts with weld
or weld not visible? -
L]

Weld Quality Weld in "Poor™ quality

I v I Ok
Poor
Probably Good
Good

Dent Depth (%0D) Weld in "Probably gog

| Ok | Depth or Strain

Dent Strain (%)
-

—

Weld in "Good" q
Depth 2% or Stra

6
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Flow Chart Selections
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U Dent depth and strain

Weld Quality
l Good vl Ok

] Weld in "Poor” quality category

Dent Depth (%0D)
I 3 Ok I
Dent Strain (%)
=

S

Weld in "Probably good” quality category
Depth or Strain 2% and above

Weld in "Good" quality category

Depth 2% or Strain 4% and above

J Weld in "Poor™ quality category

Weld Quality
I Good vl _J

{  DentDepth (%0D)
(. 2 I
Dent Strain (%)
v 4

Weld in "Probably good™ quality category
Depth or Strain 2% and above

Weld in "Good” quality category

~— @ @ O .
Depth 2% or Strain 4% and above

O Associated Corrosion Depth

Constrained?

Interacts with weld
or weld not visible?

Corrosion Depth (%wt)
20|

ERt

D o
ver 20% wt Constrained?

—)I F\)I

0 Once questions complete,
priority is indicated in red

0 Save Data to
spreadsheet

Save

Interacts with weld
or weld not visible? - (ol
-
I
" 0y Oy
Corrosion Depth (%wt) [Over 20% wt
- O

[2 ]
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Fatigue Analysis o

L Certain set of choices end in the
requirement of a dent fatigue analysis

U Run by clicking control

(ol

& ’ button
UKOPA Dent Managemen - : — u
— Input Data — EPRG Analysis — EPRG Analysis D E nter CyCIe data in
Pressure Cyde: .
Cyde Minirnyum Pressure (barg) |4— :] Seq Uentlal Order
Cyde Maximum Pressure (barg) ISO— Corrosion SCF S L
Number of cydes to date lm ominal Cydlic Stress Range
e U If dent has assoc.
] corrosion then a
I—I corrosion length + width
| will be requested
Cancel | Calculate Save |

UKOPA |United Kingdom Onshore Pipeline Operators’ Association www.ukopa.co.uk



Fatigue Analysis
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-
UKOPA Dent Management Fatigue Analysis

— Input Data
Pressure Cyde:

Cydle Minimum Pressure (barg)

[
[
[0

Cydle Maximum Pressure (barg)

Number of cydes to date

—

— EPRG Analysis

uTS: 7Y

Nominal Cydiic Stress Range 21.02941176
Ks: 1.588952609
Equivalent Cydiic Stress Range: 21.64095268:

5631420.896

Cydes to Failure:

— EPRG Analysis

—
EN
[

Cyde Maximum Pressure (barg)

Number of cydles to date

—
—

Nominal Cydlic Stress Range 291.7481108
Ks: | 2.052190719
Equivalent Cydiic Stress Range: | 296.7268459:

28.31117317:

EPRG Fatigue Life Exceeded, Using SN model + D¢

Cydes to Failure:

| 291.7481108!

| 719.7851844]

SN Fatigue Life Exceeded

Dent Within EPRG Fatigue Life
| Save |
\ = — = ———— =
r
UKOPA Dent Management Fatigue Analysis —— ﬂ
-
— Input Data EPRG Analysis EPRG Analysis
Pressure Cyde:
Cyde Minimum Pressure (barg) uTS: 535 3. 730538534

Save

O Fatigue life screened

against EPRG Fatigue
model

U Conservative fatigue life

O If fatigue life exceeded a
dent SCF is calculated
and a Class B S-N curve
from BS 7608 used for
more realistic fatigue life
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Data Output o

4 A B € D | E F | 6 | H [ 1] ) [k | ¢ M N o P
UKOPA Dent Management Tool Management Tool D P|pel|ne data and dent
.
. data columns filled
2
i based on input
I f wall th ! th Dept“/d
Pipeline Year of Diometer N Len Materia Operatin, . Orientation Depth at § . Associate
Operator Re;:enoe Commissioning  (mm) m{':";j” ) | Grade | Presare {b:rg) Dent 0 tumber Distance (m) “ T R gy Weld Qualiy stin () C0 0
(%wt)
4
5 | PIPELINE-A 1905 9144 1191 90 X65 70 100023 2366 02:19 N/A N/A N/A N/A
6 | PIPELINE-B 1967 338 74 8 X52 34 269 2400 00:19 N/A N/A N/A N/A
7| PIPELINE-C 1983 762 9.52 150 X60 67 1 7002 06:41 N/A N/A N/A 2
8 | PIPELINE-C 1991 2064 7.4 2.76 X65 31 10 1500 03:29 1 Good N/A N/A
9 | PIPELINE- E 1971 168.3 5.56 11 X52 8 46 10902 07:48 5 N/A N/A N/A D Q t f ﬂ
10 PIPELINE-F 1987 064 874 88 X60 59 20845 24386 04:30 7 Probably Good  N/A N/A uestions trom t1iow
1]
2 1 chart shown as shaded
13
Y/N or N/A if answer not
.
z ) AA AB ) AC AD AE | AF AG AH Al A) AK AL AM AN i req u I red
: eugerceof s O Last 2 col [
s e v e | o ast 2 columns give
Kinked metallossor | <20%wall  weld or weld ew;:g:':" ":’ o interferenceor oo <720 AN Lo Constrained? Priority . . .
oerdefecs thtness ot B o i priority rating. A number
. .
: : A : : ; : : ~ : ; = 5 is given and a data bar
es A A A A A A A A A A A 1 I
o o 0 o 3 ] h 1 1 I
. — @ A : - showing a visua
A - . - . e . No Further Action .
: : ; . : : : : ! : A : a . representation
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Spreadsheet Tool — Automatic
Assessment

UKOPA

United Kingdom

Onshore Pip Operators*

U Same assessment but use to assess many dents from in-line inspection data

U Enter pipeline data in boxes provided

L Boxes also available for pressure cycling data in case
of fatigue assessment

UK

anagement Tg

Management Tool

Operator’ NGN Data Type Pressure
Pipeline Reference pipeline a Cycle Min Value 4
Diameter (mm) 168.3 Cycle Max Value S0
Wall Thickness (mm) 7.14 Cycle History 1200000
Length (km) 150
Material Grade X56 nter dent information from ILI da o relevant columns.
Operating Pressure (barg) 90 7 14 when specified
Year of Commissioning 2004 For any particular dent, leave any cells which don't apply blank
Weld Quality Good
Dent Data Corrosion/Metal Loss Data
ENTER TEXTWITH L blank if nof ENTER NUMERIC ENTERNUMERIC L blankifno L blankifno ENTER NUMERIC ENTER NUMERIC ENTER NUMERIC
ORIENTATION FORMAT eave blankifnot eave blankifno eave blankifno
kinked DATA DATA interaction interaction DATA DATA DATA
HH:MM
Il i Il i
DentID . 3 X ) Depth at . nteracts with nteracts with Corrosion Length Corrosion Width DEDU'J of ..
Absolute Distance (m) Orientation (hh:mm) Kinked? Strain (%) weld or weld metal loss or Associated Priority
Number Pressure (%0D) . (mm) (mm) i
not visible other defects Corrosion (%wt)

UKOPA |United Kingdo
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Spreadsheet Tool — ILI Assessment

UKOPA Dent Management Tool - ILI Data Management Tool

Operator NGN Data Type Pressure
Pipeline Reference pipelinea Cycle Min Value 4
Diameter (mm) 168.3 Cycle Max Value 90
Wall Thickness (mm) 7.14 Cycle History 1200000

Length (km) 150
Material Grade X56 Enter dent information from ILI data into relevant columns.
Operating Pressure (barg) S0 Follow stated data format in row 14 when specified
Year of Commissioning 2004 For any particular dent, leave any cells which don't apply blank
Weld Quality Good

orrosion/Metal Loss Data

ENTER TEXTWATH blankif ENTER NUMERIC ENTER NUMERIC L blankif L blank if
ORIENTATION FORMAT  -€2Ve blankifnot eaveblankifno Leave blankifno
HH:MM kinked DATA DATA interaction interaction

Interacts with | Interacts with
Strain (%) weld or weld metal loss or
(mm)

not visible other defects

Associated Priority

Corrosion (%wii)

Depth at
. - 2 b i ?
Absolute Distance (m)  Orientation (hh:mm) Kinked: Pressure (%0D)

1

Paste in-line inspection data into relevant columns
Written to accommodate different inspection data vendors

Management Tool

(R Wy

Data should be in the format shown at top of column : o
Any columns which don't apply — leave blank O Results for all data written in priority
column 12

U
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