
Isolation 
and the 
turnaround 
timetable
Rolf Gunnar Lie, T.D. Williamson, Singapore, discusses how isolation prior to 
offshore valve replacement helped keep an integrated turnaround on schedule.

For nearly three-quarters of Western Australia, natural gas comes 
from a single source: an integrated offshore gas production 
system and onshore processing plant north of Perth. The 
facility, which is fed by a number of reservoirs deep below the 

Indian Ocean seabed, also produces LNG for export. In fact, it markets 
12 million tpy of LNG, primarily to Japan and South Korea. 

With totals like that at risk, the operator takes no chances when it 
comes to keeping assets up and running. Although regular maintenance 
helps ensure the system meets technical specifications and high 
production levels – daily capacity can reach 36 000 t of gas and 11 000 t 
of condensate – sometimes that is not enough. For modifications, tie-ins 
and major equipment repairs and replacement, often the only option is 
a turnaround: a scheduled event where facilities are taken off stream so 
large-scale projects can be completed efficiently.

When the operator decided to upgrade equipment and systems 
at the gas plant and replace an ageing interfield line riser emergency 
shutdown valve (RESDV) at the gas export pipeline of one of the 
production platforms, there was no other choice. The company spent 
two years planning what would be a 34 day shutdown of the two assets 
– an ambitious schedule by any measure. It was not just the timetable 
that was strenuous: in the company’s history, no other maintenance or 
repair project rivalled this one in scope or complexity.

While effective, planned outages can also be costly in many 
ways, including production and revenue losses, making restoration of 
service a priority. To minimise downtime and complete the turnaround 
successfully, the operator relied on partners, including global pipeline 
solutions provider T.D. Williamson (TDW). 





TDW used three-module SmartPlug® double block and monitor 
(DBM) technology to securely isolate the work zone around the 
RESDV without bleeding down the gas export pipeline. In addition 
to creating a safe area for technicians to remove and replace the 
valve, the SmartPlug isolation:

 ) Allowed production to continue from the other 
interconnected platforms while the RESDV was removed and 
replaced.

 ) Avoided flaring of significant quantities of natural gas.

 ) Enabled hydrotesting of the newly installed valve to ensure its 
integrity.

 ) Kept the project on track.

This was the first time the operator removed a main valve in 
the pipeline using SmartPlug technology to isolate the line. 

The right option for the job
The gas plant and platform where the work took place are part 
of a megaproject completed in 1995. The platform combines 
production, re-injection, utilities and accommodation facilities, and 
is designed for up to 30 production wells. The RESDV connects 
the platform to a second trunkline transporting gas to the onshore 
processing plant.  

Before the valve could be removed and replaced, hydrocarbons 
had to be eliminated from the work zone. That meant the operator 
had to decide whether to depressurise the pipeline feeding into 
the second trunkline or isolate only the section around the valve.

Although common during conventional pipeline maintenance 
and modification, depressurisation can be a high-stakes process 
with potentially serious economic implications, if it is a viable 

solution at all: for example, it is not suitable when work is being 
carried out on pipeline sections that are several kilometers long. 

Consider what happens when pipeline inventory is discharged 
during bleeding off gas in the pipeline. Obviously, this affects 
revenues, but it can also lead to unanticipated costs: even the 
controlled product discharge can be harmful to the environment 
and adds to the price and complexity of the project. Next, 
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 purging is used to inert the atmosphere so there are no 

hydrocarbons left in the line. This step also takes some time. 
Once the client scope of work is completed, it is necessary to 
repressurise the pipeline, which further adds to the downtime. By 
contrast, isolating the pressurised pipeline section where remedial 
work will be carried out offers several economic and environmental 
advantages, including minimising downtime and therefore product 
loss. In this case, using SmartPlug isolation reduced the downtime 
of the gas export by anywhere from three to five days compared to 
depressurisation and N
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 purging of the line.

Meeting stringent criteria
Operators have a number of options for isolating pressurised 
pipeline sections, and the choice often comes down to 
considerations about location and accessibility of the pipeline, 
operating pressures and pipeline product. In offshore work zones, 
there is one other factor to keep in mind: isolations must include 
double barriers to safeguard personnel. 

As each of the plug modules in the standard SmartPlug 
configuration can work independently to isolate the full pipeline 
pressure alone, the tool meets the accepted criteria for a true 
double block isolation. An optional third plug module is available 
for post-repair hydrotesting without retrieving the SmartPlug 
tool from the pipeline. The modules are articulated for improved 
piggability; in addition, the tool’s bi-directional design enables 
it to travel in either direction inside the pipeline. Tetherless and 
remotely controlled, the SmartPlug tool has been proven in 
hundreds of offshore projects all over the world. 

To meet the operator’s requirements, TDW configured the tool 
with three modules: two modules isolated hydrocarbons in the line 
and a third was used for hydrotesting. 

Preparing the SmartPlug technology required the 
collaboration of multiple disciplines in Australia and Europe. 
Engineers in Melbourne (Australia) and Stavanger (Norway) 
performed the required pre-engineering and procedures. The 
SmartPlug tool was assembled and tested in Norway, then 
freighted to Perth (Australia). 

To confirm the ability to load, launch and receive the SmartPlug 
tool using the operator’s pig launching equipment, TDW assembled 
a replica of the sphere launcher, which was used to conduct a push 
test of a replica of the tool with the same dimensions. The test 
entailed loading the tool into the replica launcher and pushing it 
out of the launcher in a 30 in. pipe to simulate actual conditions 
during project execution. The tool was then recovered to the 
launcher to test the suitability of receiving pigs on the platform, 
as this had not previously been done. The test was successful and 
confirmed that the operator would not need to incur additional 
costs for extending the launcher. 

In any isolation, environmental safety is a strong focus for 
the operator and the service provider, and this project was no 
exception. Using the SmartPlug tool enabled the operator to leave 

Figure 1. SmartPlug isolation system configured with three 
modules. Each plug module operates independently from the 
other and is fully capable of isolating the pipeline on its own.

Figure 2. The SmartTrack system pinpoints the location of the 
SmartPlug tool in real-time. 
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most of the pipeline pressurised and bleed off only a short section, 
avoiding flaring large volumes of gas.  

Set, sealed and tracked
The successful isolation began when TDW launched the three-
module SmartPlug tool and pigged it with nitrogen through the 
topside piping into the horizontal section downstream of the 
RESDV, a total distance of approximately 52 m (170 ft). Once both 
plug modules of the SmartPlug tool had been set, the annulus 
pressure (between the plug modules) was monitored for 13 hrs. 
Then TDW issued the isolation certificate, per TDW procedure, 
verifying the tool was effectively sealing against a line pressure of 
82 bar (1189 psi). The operator depressurised the isolated section 
and performed the valve repairs. 

An additional benefit of the SmartPlug system is that a third 
plug module can be added so that a leak test can be conducted 
swiftly prior to unsetting the isolation. After the valve repair work 
was completed, TDW activated the third plug module, allowing the 
operator to perform an integrity leak test at a pressure of 78 bar 
(1131 psi). After the leak test, the pressure across the SmartPlug was 
equalised, the plug modules unset and the tool pigged back into 
the launcher.

Throughout the isolation, TDW continuously monitored 
and tracked the SmartPlug tool from the platform using its 
SmartTrackTM two-way communication system and a satellite 
monitoring kit. Originally developed to track and identify 
SmartPlug isolation tools and now used with other equipment as 
well, the SmartTrack system provides real-time information about 

the location and passage of pigs and tools within the pipeline. 
It is capable of through-wall communication in buried or subsea 
pipes up to 50 mm (2 in.) thick. For this operation, additional 
SmartTrack transceivers, strapped to the launcher and to the pipe 
at the set location, facilitated tracking. 

The isolation remained in place for the 19 days it took 
to remove, replace and test the RESDV. TDW then unset the 
SmartPlug tool and pigged it back to the launcher using gas 
pressure from the pipeline. 

From turnaround to tomorrow
There is no getting around it: turnarounds are tough. They 
typically require extensive, long-term planning and close 
collaboration among technical experts from wide-ranging 
disciplines. To say they can be time-consuming is an 
understatement. According to the operator, work teams at the 
two sites delivered more than 150 000 hrs total during the 
project. The costs can also be considerable, especially when the 
revenue lost by shutting down production is added to the figures 
for tools and labour. Avoiding unanticipated issues that can arise 
during these events takes skill, foresight and sometimes even a 
little luck.

However in this case, at least, the payoff is clear; with the 
new RESDV in place, the operator believes they have extended 
the platform’s operational life by at least 20 years. By providing a 
precise and safe isolation, TDW helped one of Australia’s largest 
oil and gas developments meet its turnaround goals and be even 
better positioned for the future. 
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