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Well barriers versus pressure plot feature

Objective

o Make safe wells and contain pressure

o Clearly visualize your barrier definitions

o Make sure everyone understand the barriers, strengths and weaknesses in the wells

A new approach to well barrier design

Traditionally we have Well Barrier Schematics forms that list barrier elements, and how they are qualified and
monitored. Wellbarrier have now developed a supplementary solution where we place the lithology and pore and
fracture pressure curves next to the well barrier illustration to clearly see how they interact.

Field : Demo Well design pressure xxx bar Field : Demo Well design pressure xxx bar
J— —
— well Pressure plot Reservoir pressure o bar —— well : Pressure plot Reservoir pressure xxx bar
X/ WELLBARRIER' | soemsic: o435 Prepared By - Tore Fidgesund () N/ WELLBARRIER' | semasc: wes3s0preus Prepared By : Tore Figesund (u)
Date i 14.Au0.2014 Verified By : Date : 14.Aug.2014 Verified By :
Production Production

Completed as gas-lift producer Completed as gas-lift producer

Well handed over to owner -
Well with Pressure plot

Primary well barrier

Element As built Monitoring
Dowrhole safety valve | Inflow testzd toxxx bar | Frequent inflow test to xx
bar
Tubing Pressure tested to xooc bar | A-annulus pressure
with o 5o luid
Production packer Pressure tested to xux bar | A-annulus pressure
with X sg fluid
Production casing Pressure tested to xooc bar | B-annulus pressure
with o 5o fluid 00ba 400ba b Pattern legend
Production casing cement | Formation test, job B-annulus pressure i No | Name
performance or bond log 1 | Lithology49
Formation (in-situ) Quote tested or prognosis | Not accessible |
strength 2 | Lithology23
3 | Lithology13
4 [ Lithology11
5 | Lithology01
6 | Lihologyds
Element As built Monitoring \ 7 | Lithology3s
Surface x-mas tree Pressure tested to xix bar | Periodic pressure testing 5 At 1500m |8 | Lithology0t
Wellhead annulus access | Pressure tested to o bar | Periodic pressure testing - | 9 | Lithology34
LD 10 | Lithology01
Wellhead Pressure tested to oo bar | Extermal observation " \ o [T
o Intermediate casing Pressure tested to xox bar | C-annulus pressure |
I hanger
Intermediate casing Pressure tested to o bar | C-annulus pressure |

with x.x sg fluid

Intermediate casing Formation test, job C-annulus pressure
cement performance or bond leg

Formation (in-situ) Quote tested or prognosis | Not accessible
strength
Note: |

Features now available in the “Wellbarrier lllustration Tool”
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e Easy import function of pressure and density data from excel format

e Lithology can be shown or omitted

e Easy correlation of illustration depths against the depth scale on the pressure plot

e Formation strength points on the illustration are drawn across to the pressure plot

e Horizontal reference lines are drawn at any point of interest (top of formations in particular)

e Single or dual gradient lines can be added to pressure plot. These will be automatically adjusted to the units, scale and
physical height of the plot

e Allow any unit of measure to be used, so that understanding across operating entities is made easy.

e Can be presented as both pressure and density plots

Benefits

o Clearly identify vulnerable points in the well

e Ensure that the formation has sufficient strength at the defined barrier depths

o See effect of gas filled wells based on maximum formation spikes

e See how pressure applied from surface (or through leaking tubular) affect the well system
e Allows stakeholders to clearly see situations and risk in the well

e Shows evolution throughout the lifecycle of the well
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