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RISER  ANNULUS TESTING

Background.
According to the UKOOA report there are 3 measures undertaken by various

operators with variable success.

1. Gas sampling of the gas extracted from the annulus, to detect H2S CO2 and

CH4 indicating the porosity of the inner lining, also water vapour indicating

the breakdown of the outer casing. Presumably this can be carried out in

real time as the annulus is evacuated.

2. Gas flow rate from the annulus indicating the level of gas permeation

through the inner lining. This is difficult to carry out successfully due to

dynamic motion of the riser and the low flow rate of the gas

3. Vacuum testing of the annulus, the ability of the annulus to hold a vacuum

for a timed duration is dependent on the integrity of the inner and outer

casing. The annulus free volume is measured by logging the cumulative

flow of returning gas (nitrogen) when the vacuum is released. Variations in

the volume measured from test to test indicate changes to the structure of

the riser

The UKOOA report mentions “a number of operators have decided that they will

regularly perform annulus vacuum testing as an on-going integrity measure…….It

has been suggested that vacuum test is performed on installation and thereafter

on an annual basis.”

Who suggested annual testing is not stated!

Other riser testing includes eddy current monitoring using a clamp on scanner

outside of the riser to detect changes in the position of wire armouring, and Xray

tomography, both of which results can be difficult to determine absolute integrity at the time of testing.
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EQUIPMENT REQUIRED
A suitable rig for vacuum / volume measurement is built to suit the particular

riser/turret configuration and available space. See attached diagram, and this can

incorporate gas sampling analysis if necessary, as well as vacuum testing. The

equipment will be ATEX approved as necessary and either air or electrically

powered. Discussion with the operator is needed to understand various practical

issues such as,

Location of equipment during tests, alongside the riser, or can we remotely

monitor the tests,
Typical annular volume,

Are tests run with the riser ”live”,

Size/ weight restrictions of test equipment.

Hazardous area requirements and Tie In Points.
The outline functional diagram shows the basic functions with the option of gas

analysis if required. From the tone of the UKOOA report different operators are

trying different test methods, so some adaptability is necessary in the equipment

configuration.

As necessary, the information from the vacuum sensor, flow totaliser and gas

analysis can be logged for remote analysis.
Results are calculated using GAS LAWS- P x V = CONSTANT, these results are presented to the client for acceptance.

Specific Case for BHP Billiton.

It is understood that there is a single 6 inch riser of approximately 40 metres.

In this case the gas volume for 3 runs of tests is approximately only 0.5 cu metres

at atmospheric pressure. Consequently a small single nitrogen bottle is needed.

Overall the equipment volume to fit into the turret is a portable skid frame of

600mm cube.

Given the low volume per test run, it is unlikely in line gas analysis is possible.

Gas analysis by offline laboratory testing is possible if required.

In summing up, Xiom has the most reliable and accurate equipment available to make an accurate decision on the integrity and safety of the riser at time of testing.
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2 Air Motor (ATEX)

3 Pump speed control valve
4 Airline lubricator
5 Airline regulator/ filter
C2 6 Vacuum gauge
7 Hold vacuum valve
8 Nitrogen injection valve
9 Flow logger,totaliser.
10 SRV 1 bar
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12 Pressure regulator
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15 Vacuum release valve
16 Pump isolator
17 Analysis selector
18 One way valve
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Compressed airline

If required
14 Gas analyser CO2

15 Gas analyser H2S
16 Gas analyser H20
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Connectors

C1 Toriser annulus

C2 From Nitrogen source
C3 Vacuum discharge

C4 Airline to air motor

C5 Vacuum pump exhaust
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