EXPLORATION | DRILLING | PRODUCTION

APRIL 2019

Engineered Solutions for
Smarter Completions
IT’S ALL ABOUT THE RESERVOIR

halliburton.com/advancedcompletions
© 2019 Halliburton. All Rights Reserved.

Mathieu Ernst and Dennis Vollmar,
Herrenknecht Vertical, Germany,
discuss a new rig type designed
to prevent uncertainties in
offshore well intervention.

I

n 2011, a light drilling and intervention jack-up was manufactured
by Herrenknect Vertical. Mounted on-board of an existing jack-up
barge, it provided the ability to efficiently service a large number
of platforms in the Dutch sector of the North Sea. Day rates were kept
lower than conventional jack-up rates. At the time, this approach had
one of the most significant outlooks in the well intervention and P&A
(shallow water) market.

However, with the prolonged downturn and declining rates for
traditional jack-ups, this approach was not competitive anymore.
Alternative solutions needed to be considered to ensure sustainable
rates and efficient operation. It was time to realise that there was
still a technological gap to bridge between the light workover
jack-up and the hydraulic workover unit (HWU). The aim was to
have the operational flexibility and multi-platform deployability of

the jack-up while being exposed to lower spread costs of a lighter
asset, such as an HWU.

Requirements

Versatility and short moving time are the keys to success in well
intervention operations. What if a miniaturised version of a drilling
rig could be engineered? What if a super heavy workover unit
was available? Having the capacity to rotate and drill would offer
alternatives and well intervention could be considered instead of
P&A.
Operators have to question themselves: is it necessary to
mobilise a jack-up for this job? Can I operate in tender-assist or
even stand-alone? Is it possible to support the unit with a vessel of
opportunity? How can I reduce the total amount of required assets
to perform the job while being able to deal with all uncertainties?
The technical aspect of the intervention must correlate
with the financial impact. It needs to be confirmed that the
return on investment will make this a viable option, otherwise
no intervention will be done. Managing the smallest financial
exposures while being able to secure the highest success rate of
the intervention job is crucial.
Exchanging experiences in well intervention and P&A with
different operators showed clearly that the costs of the rig in the
equation accounted for one third of the overall expenditure. Studies
showed that spread costs differed based on different rig types,

Figure 1. ‘Mini’ workover rig in tender assist mode.

which were driven by third party services. Too many specialists
were involved to handle the risk for different subtasks. Further
integration of those services in a ‘mini’ workover rig design would
have a positive financial impact on managing the spread costs and
the total amount of assets being mobilised. Additionally, it would
enable proper reactions to uncertainties.
Performing recurring tasks, such as in batch operations for well
intervention campaigns, seems to be the most practical approach
to using a specialised service provider with customised assets.
Mobilising their services depends mainly on the volume of wells
requiring this specific intervention. This reduces the likelihood
of producing all wells economically due to longer waiting times.
Including further wells with different needs into the campaign might
be challenging; it may be necessary to involve further specialists
introducing their customised approaches, resulting in increasing
spread costs.
Herrenknecht Vertical consulted with offshore operators about
how the operation could be improved, and if there was any technical
solution that could be provided to tackle their concerns, for example:
how to reduce flat times, and how to intervene multiple wells with
different workover requirements while keeping the spread costs as
low as possible.

Design

The design was to be à la carte, but still viable for a rig
manufacturer to be able to propose a solution that would be
deployable on unmanned or larger platforms, able to work as a
standalone, tender-assist or cantilevered unit. Knowing that no
offshore platform is the same, this made it challenging. The design
still needed to be available at competitive rates in comparison to
available units on the market.
The capabilities of such a unit needed to evolve during its
operation in the field, starting with the assembly of the wireline
mast and its master skid, to continue with coiled tubing operations
by adding the control cabin and mast carriage with injector
head, to a fully compliant drilling rig through the assembly of the
pipe handling system and top drive. As shown in Figure 2, these
upgrades can be carried out mainly in offline mode, which reduces
the total amount of customised units being mobilised. This allows
for a diversified well intervention campaign. Additionally, it allows
unforeseen events to be dealt with more quickly, by rigging the
unit up to its full capabilities. Performing such a broad operational
envelope with one unit accelerates the learning curve of the crew
and reduces the costs of managing third parties.
Concurrent operations can take place while the rig is being
mobilised or even already in operation, for example testing the

Figure 2. Wireline set-up; wireline operational sequence; coiled tubing set-up.
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BOP while performing wireline. The aim was to keep as many
offline operations in the ‘Mini Rig’ design as possible compared
to a conventional jack-up, while not losing the focus on workover
operations. Sequential planning as well as batch operations help to
reduce flat times. The most successful intervention can be observed
when more than one well is to be serviced per platform. Depending
on how far it needs to be broken down for deployment offshore and
the operating mode, rig-up time is kept as minimal as possible for the
required workover task, as illustrated in Figure 3.
Once it is known which piece of the puzzle is required, there
is no need to deploy them all: for example, if there is no need for
a mud system or requirement for auxiliary power. The supporting
vessel can be selected according to the platform infrastructure and
requirements instead of by the associated workover equipment.
Depending on the platform cranes, the unit can be broken down to
lifts of 20 mt or 50 mt or can be moved even as one main lift, reducing
the mobilisation time significantly. The auxiliary system can be easily
added to upgrade the rig to a self-supporting unit like a platform
rig. The various choices, illustrated in Figure 3, allow a reduction in
selection criteria for a vessel of opportunity, making the approach
more economically viable.

The design of the ‘Mini Rig’ incorporates as much automation
as possible, keeping the crew size small. Reducing the crew size has
a direct impact on spread costs. Pipe handling and pipe feeding
systems are developed from the company’s land operation portfolio,
focusing on a reduced exposure to manual handling. Handing over
the pipe from the horizontal rack directly to the top drive system
improves the preparation of third party equipment or make-up
of completion subs at the more accessible racking system. For
feeding the rack, a knuckle boom crane with pipe grippers has
been integrated. On small, unmanned platforms this crane allows
the transfer of equipment from the vessel to the asset or for the
attachment of a basket to the crane for wireline operations.
The rack and pinion hoisting system ensures a simplified assembly
of the unit while improving the access to the well centre, which in turn
reduces flat times to set up third party equipment such as wireline
or coiled tubing. Removing the drill floor with the knuckle-boom
crane further improves the well centre accessibility, especially for
production tree recovery. The rack and pinion drive in combination
with the hydraulic top drive system allows the transfer of loads in
both directions. Having as much push as pull capacity also makes it a
potential candidate for snubbing operations. Even a mast extension
can be considered to optimise tripping speed and conductor recovery.
The master skid complies with different beam distances and
rotates to keep the skidding footprint for unmanned platforms as
efficient as possible. This allows for covering a 2x2 well bay pattern
only by rotating and slightly adjusting with the skidding system.
Kill and choke manifold and mud gas separator are located at
the substructure connected to a 13 5/8 in. 5K BOP system. The unit
occupies a footprint of only 12 m x 12 m.

Range of application
Figure 3. ‘Mini Rig’ flexibility of equipment configuration.
Table 1. Exemplary configurations of the ‘Mini Rig’ for different applications.
‘Mini Rig’ Small

‘Mini Rig’ Medium

‘Mini Rig’ Heavy

- For small platforms.
- Super singles rig.
- 150 - 250 mt hook load.
- For drilling and snubbing.

- For medium platforms.
- Super singles rig.
- 150 - 250 mt hook load.
- For drilling and snubbing.
- Flexible auxiliary
arrangement.

- For large platforms.
- Flexible mast height (for
doubles or triples).
- Hook load > 250 mt.
- For drilling and snubbing.
- Adaptable setback.

Having such a small footprint enables the ‘Mini Rig’ to even operate
next to a bigger platform rig, which is occupied by slot recovery instead
of drilling further multi-laterals to maintain the required production
rates. Using the same auxiliary systems would improve the production
rates of OPEX-intensive structures, such as those in Norway or the
United Kingdom, much more quickly.
A major potential use for such a unit is on the unmanned platforms
in the Dutch sector of the North Sea, with less than four wells depleted.
It is highly unlikely that the operator will be able to award a jack-up
with very low day rates for less than three months of work. The
lightweight, multi-deployability and fast assembly characteristics
of the ‘Mini Rig’ make it feasible for short contracts. The unit can be
deployed on top of the platform or even on a removable cantilever
attached to a crane barge.
The deterioration process of bigger platforms drives another major
use of the lightweight system. There are multiple platforms in the North
Sea without any platform rig due to load concerns. Additionally, the
maintenance and re-certification of old rigs is quite CAPEX-intensive.

Conclusion

Figure 4. ‘Mini Rig’ Heavy.
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The ‘Mini Rig’ concept is a newly developed lightweight rig, that
focuses on the special needs of P&A and workover applications,
minimising the required equipment and keeping day rates low while
ensuring maximum safety and efficiency of operations through
automation.
The biggest strength of this concept is its versatility in workover
operations and in handling uncertainty. The design reduces the direct
impact on subsequent tasks, avoiding major delays in complete
workover operations.
These features allowed the first deployment of the rig this year
in the North Sea to conduct multiple platform P&A campaigns for an
independent European operator.

