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Improving flexible pipe integrity management
through annulus vent gas monitoring

Seminar on flexible pipes, integrity management and aging, 26.11.25
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Why monitor annulus vent gas

Normal Annulus flooding Restriction in vent path Loss of containment

Outer sheath wear

Loss of EF sealing
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Monitoring system requirements

- Key components
«  Pressure transmitter
« Actuated valves
« Reference volume or cylinder
- Logic solver

« Monitoring parameters
« Annulus pressure
- Ventilated volume

« Calculated parameters
« Vent flowrate
«  Free volume estimation

10 of installed

11 of installed

No  Main components

Setup

IOGP Report 682

Monitoring parameters
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Limitations

6 ¢ Areference volumeis | * Annulus pressure ¢ Limited vent flow
used as a flowmeter. « Vent flowrate capacity due to cycle
IF_I « Actuated valves are « Vented volume time.
: operated to filland * Inaccurate
t * Free annulus volume .
empty a reference ) instantaneaus
can be estimated.
volume. vent flow rate
o Time between each measurement for
cycle is used to pipes with low
calculate vent flow permeation [accurate
rate. vent flow can be
A determined by long
: TEttal.vegtbed VD[U:“E 15 term trending of
obtained by counting vented volume].
number of cycles.
7 ¢ Adouble acting piston | * Annulus pressure * Sameasé.

Tosafe
vent

which contains two
reference volumes is
used as a flowmeter.

The actuated valves
are controlled when
the reference volumes
are filled and venting
pressure is reached.
End switches and
springs may be one
option.

* Time between each
cycle is used to
calculate vent flow
rate.

Total vented volume is
obtained by counting
number of cycles.

Vent flow rate

Vented volume

Free annulus volume
can be estimated.

Dynamic seal requires
maintenance.




Alarms and actions
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Low pressure

Normal
pressure

High pressure

Outer sheath | Restrictionin
Low flow .
damage end fitting
Normal flow Normal
condtion
System fault
High flow

Restrictionin
vent system

Action required

| s |
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Short-term data evaluation
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Alvheim
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Interval

Start Date
Condition

Type

Next Status Update

Current Status Effective Date2025-11-25 11:00

Time Series (1)
Start

2024-10-23 08:13
2024-10-2217:42
2023-11-07 21:28
2023-11-07 21:27
2023-10-27 14:52

2023-10-27 14:49

1

2020-01-01

Riser E6 Carcass bleed vent pressure

Pressure

2025-11-26 11:00

Check Results (7)

End

2025-11-25 11:02

2024-10-23 08:13

2024-10-22 17:42

2023-11-07 21:28

2023-11-07 21:27

2023-10-27 14:52

Functional Locations (2)

Max Duration

398d 3h 49m

14h 31m

349d 19h 14m

1m

11d 7h 35m

3m

Skarv Ula Valhall

Description Status

Riser E6 Carcass bleed ve ~ PASSED

Riser E6 Carcass bleed ve ~ FAILED

Riser E6 Carcass bleed ve ~ PASSED

Riser E6 Carcass bleed ve ~ FAILED

Riser E6 Carcass bleed ve ~ PASSED

Riser E6 Carcass bleed ve ~ FAILED

Yggdrasil

Release 1.13.25 Build id:
251124.1008

Acknowledgement

Annulus pressure exceeded no...

Failed check due to setup of n...
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Failed check due to setup of n..

A O Alvheim
O Alvheim 12.5" gas export riser
O Alvheim 12.5" water disposal riser
O Alvheim 8" gas lift riser
O Boa 10.6" production riser
(O East Kameleon 9.6" production riser
O Kneler A 10.6" production riser
O Kneler B 10.6” production riser
O Vilje 10.6" production riser
O Volund 10.6” production riser
A @ Skarv
O 10" gas injection riser
@ 12" gas export riser
O 12" gas export riser
O 1dun 10" production riser
O skarv A 10" production riser
(O Skarv A 10" production riser
(O skarv B/C 10" production riser
O Skarv B/C 10" production riser
O Tilie 8" production riser
O Tilje 8" production riser
O valhall
O VFW 4in GL riser at VWP

Avg Max

363 37.0 degC

210.5 211.1 bar
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Last 24 hours

Force VGM

Avg Max

0.40 040 bar
0.12 034 Umin

177 Uday
3017 L

checkDescription timeseriesLink

Annulus pressure @
Annulus vent flow @
Annulus vented volume @
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Long-term data evaluation
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Remote annulus volume testing

- Remote vs manual
- Allow for increased test frequency

- No need for mobilizing offshore personnel and
equipment

- Require stable conditions during testing

- Remote vs automatic

- Perform test under stable conditions
Controlled by permit to work
Understanding of how system is working
Ensure system resumes monitoring
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Annulus volume estimation
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More about annulus vent gas monitoring
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Flexible pipe annulus vent monitoring
and topside venting systems

|
REFORT | DECEMBER

Handboaok on
Design and operation
of flexible pipes

Joint Industry Project: “Safe and Cost Effective Operation of Flexible Pipes”

;
—

—

®NTNU W 4subsea SINTEF

FlexShare™ is a joint operator initiative for
flexibles, enabling efficient industry experience-
sharing related to all types of flexible pipes.

Sign in using your company credentials

USERNAME#CDMP}\NY

SIGN IN
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