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1. Introduction — About pigging

* Pigging is necessary for various reasons:
* Cleaning
* Inspection
* Pre-commissioning

* Pigs can be made of different materials
* The main risk with pigging is the pig getting stuck




1. Introduction — Tie In location

« Added problem — 10" pig passing NEW FIELD
through 24” then 34” pipeline

 CFD can be used to assist pig

manufacturer during design to 10 %,
confirm passage of pig




1. Introduction — Design requirements — Weak link

I 0”

HOT TAP CONNECTION

'H “LIP SHAPED” INTERSECTION

'H RISK FORTHE PIGTO GET STUCK

; ABILITYTO SNAP INTWO




1. Introduction — Design requirements — Density

“DEAD LEG”

PIG LIGHTER
THAN FLUID

'H PIG NEEDS TO BE HEAVIER THAN
CARRYING FLUID




1. Introduction — Design requirements — Onset velocity

MINIMUM FLOW RATE TO DISPLACE PIG?
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1. Introduction — Design requirements — Wye pieces
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1. Introduction — Design requirements — Wye pieces




2. CFD models — Individual pigs

VELOCITY INLET .

Sl

OUTLET
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2. CFD models — Wye

CAD MODEL PROVIDED

VELOCITY INLET
OUTLET {

CFD MODEL
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3. Results — Individual pigs

FIXEDVELOCITY INLET

VELOCITY MAGNITUDE
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3. Results — Individual pigs
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3. Results — Friction Theory

A
" _ Kinetic
static
(friction)
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3. Results — Frictions Theory

frnormar = Mg — pfluidvdisplaced
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3. Results — Onset velocity

DRAG FORCE [N]

60 | I 1.6
_____ ! EENEERNRENER 1 W -
----- et DRAG -
.............................. % 1.4
50 |
,,,,, el LIFT
40 /
|EEEEEEEEEEEEEEEEEEEEEEEREEEEEEREEEEEERE / -
/ 1]
| S
30 0.8
n | o
’ L
EENENENNNENNNRENNR A Fiox
T,.J-,.J-.',. e any At 1A e ’ - 06
JoLutiC Jyriettiorts l
20
v i oo
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 |

PREDICTED ONSET VELOCITY

18 - www.woodgroup.com



3. Results — Onset velocity
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3. Results — Wye

LOCAL COORDINATES
ATTACHED TO PIG COG
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3. Results — Wye
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4. Conclusions & Way forward

* CFD was successfully used to improve knowledge on how the
pig behaved when going through various piping elements

* Such study can be done in a cost efficient manner and identify
potential “stuck pig” risks during pigging operations

* Testing rigs and procedures should be adapted to improve the
accuracy of friction factors estimates which will improve onset
velocity predictions




Thanks for listening... Any question ?
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