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Overcoming new challenges in the offshore 
drilling industry
The offshore market has seen a technology shift from 
electrical to hydraulic hoisting solutions. These solutions offer 
high power density and simplify automation integration of 
multiple processes by controlling the flow rate and pressure of 
sub‑systems. The key idea of a hydraulic system is to connect 
all consumers to one main drive called the hydraulic power unit 
(HPU). This allows for a cost‑efficient integration of multiple 
different processes beyond the drilling equipment. The setup 
allows the HPU to be used as the core element for supervising 
and controlling the complete rig site supply chain.

Due to strong competition, contractors have started a 
reiteration process to decrease running costs by analysing their 
supply chain with the intention of automating more tasks. 
Upscaling and replicating conventional designs is not an option 
anymore. In today’s market, new collaborations have been 
formed to discuss in more detail the reduction of running costs 
through enhanced drilling equipment solutions with a greater 
focus on cost‑efficiency over the entire project lifecycle.

With supply chain management of materials to the well 
centre becoming more complex, an integrated approach 
that is supported by manufacturing companies, such as 
Herrenknecht Vertical, can assist in reducing running costs. 
Understanding the complete process cycle allows companies 
to identify the most critical items to find the most cost‑efficient 
solution. Furthermore, integrated hydraulic solutions open up 
opportunities to see the bigger picture of the complete topside 
by combining all sub‑systems through one main drive. Reduced 
costs are not only driven by a smaller number of individual 
drives; they are also impacted by lower required buoyancy and 
an improved dynamic behaviour of the vessel thanks to the 
flexible arrangement of the main drive.

Hydraulic offshore rig concepts 
Hydraulic rig design is a key driver for improved vessel capabilities 
as it features a precise and sensitive hoisting and rotary system. 
Compared to conventional draw works, the direct acting hydraulic 
cylinder system is able to give direct feedback of hole conditions 
to the driller via small pressure changes in the cylinder. A direct 
acting hydraulic cylinder system considerably enhances braking 
capacity compared to draw works and minimises the risk of 
dropping the subsea BOP with the riser system.

Distributing the hook load directly into the sub‑structure 
through the cylinders and tubular racking at main deck level 
allows for a very slim timbered mast instead of large derrick 
structures. Reducing mass is not only beneficial in terms of 
deck load capacity, but this also means reduced exposure to 
wind, allowing for continued operations in harsh environmental 
conditions where conventional rigs would have to shut down 
for safety reasons. The whole vessel becomes more compact 
through reduced space and buoyancy requirements, which in turn 
decrease fuel costs and increase transient time.  

Figure 1. Compact hydraulic drilling rig package.

Figure 2. Flexible arrangement of HPU components.
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Furthermore, the lower centre of gravity compared to derrick 
structures increases the variable deck load capacity of the vessel.

The flexible arrangement of the HPU allows weight on the 
vessel to be precisely balanced in order to reach a high degree 
of stability and simpler integration of further equipment to 
the vessel hull. The lower dynamic loads on hull and drilling 
equipment grant a longer life time and reduce maintenance costs 
associated induced acceleration. Due to the vessel’s enhanced 
stability, its width can be reduced to accommodate shipyards 
with limited space.

Automation technologies
The hydraulic system is also a key driver for integrated 
automated systems as it allows for the simple integration 
of further hydraulic sub‑systems with the opportunity of 
using pre‑existing assets, such as the HPU or accumulator 
bottles. This lowers costs and total weight compared to other 
alternatives. Using a hydraulic solution for the complete rig 
site supply chain even opens up the opportunity to change a 
complex system of many different drives to a simple main drive 
system, which controls flow rates to different consumers. The 
number of different controllers is reduced greatly, which gives 
all of the feedback to the HPU control cabinet respectively to 
the valve manifolds for opening, closing or choking commands.

The ability to add further systems that are similar to plug 
and play systems, and to reduce peak consumption, primarily 
depends on the HPU design. Herrenknecht Vertical HPUs 
consist of multiple electric motors that are connected to a 
number of hydraulic pump units on each shaft. The hydraulic 
pipes for the required manifolds of consumer systems connect 
to the hydraulic pump units. For redundancy reasons, all 
consumers are connected to at least two electric hydraulic 
pump units. This parallel circuit structure allows further units 
or manifolds to be added to the existing system or even use 
the existing infrastructure. The hydraulic integration of all 
systems is also beneficial during peak consumption as hydraulic 
energy recovery, storage and release is simpler through the 
accumulator system.

The desire for higher hook loads and crane capacities has 
created a demand for hydraulic solutions due to their high 
power density. Connecting all of the mission equipment to 
one hydraulic drive enables easier communication between 
different sub‑systems. This is because the pressure and 
flow rate controllers of different manufacturers are already 
standardised. Discussions relating to different electric control 
systems can be eliminated, thus helping drive the automation 
of drilling equipment.

Jack-up designs
The low day rate for a standard jack‑up rig in the current market 
environment opens up the opportunity for the operators to 
perform small P&A jobs. This circumstance is beneficial for 
operators using conventional jack‑up rigs for P&A of their assets 

with short‑term contracts. However, to guarantee a sufficient 
P&A execution when day rates pick up, it is wise to be positioned 
in the market with a P&A jack‑up design that runs at lower costs.

Figure 3. Versatile and flexible arrangement of hydraulic systems.

Figure 4. Weight and dimension comparison of conventional and 
hydraulic design.

Figure 5. A rigless hydraulic workover unit with automated pipe racking 
system.
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With the support of GustoMSC, an integrated hydraulic 
approach with an automated supply chain management system 
for the pipes has been developed by Herrenknecht Vertical, with 
the aim of offering reduced running costs compared to other 
units in the market. It was discovered that a P&A cantilever 
equipped with a hydraulic system would be much lighter and 
capable of operating all equipment including the skidding 
system. The lighter weight and flexible arrangement of the 
HPU has a positive effect on the overall bending moment, 
which would require much smaller skidding boxes. Due to the 
elimination of draw work and derrick design, overall rig floor 
footprint requirements are reduced, which, in turn, increases the 
available skidding envelope of the P&A cantilever. The smallest 
potential pocket jack‑up with its own propulsion system is 
discussed below.

Running costs are competitive with the current cost of 
conventional jack‑ups. The jack‑up, with its own propulsion 
system, is tailor‑made for high mobility (up to 40 rig moves 
per year), primarily targeting the well intervention market. 
The vessel design features a smart supply chain management 
of pipes that is independent of the pulled completion of P&A 
jobs or drill pipes. The automated system takes care of the 
complete supply chain, from onshore to offshore, and vice 

versa. Evaluating repetitive tasks against non‑standardisable 
tasks leads to the conclusion that for greater safety and a better 
overview of processes, the systems have to be separated locally 
due to their different responsibilities. The already‑standardised 
racking of drill pipes is automatically performed via a vertical 
pipe racking system on the C‑side of the rig floor, increasing the 
overview from the driller’s cabin to the well centre. 

In critical moments, such as cutting corroded pipe, it is 
highly beneficial to have a clear rig floor or the ability to move 
equipment without any obstacles in the proximity of the 
well centre. A more critical supply chain path is achieved in 
semi‑automatic mode, which is supervised from the driller’s 
cabin, by an automated catwalk with a pipe racking box system 
that is located on the cantilever pipe deck. While retrieving the 
pipes, any size up to 9 ⅝ in. is automatically collected in the box 
system. The boxes are then picked up by supply vessels to be 
brought onshore. 

By shifting working package to the onshore side, this 
approach significantly reduces the number of personnel 
operating the P&A cantilever in a standardised operation to 
a four‑man shift. Further, it meets the demand of industry to 
standardise P&A operations, which only can be achieved with 
purpose‑made rig designs. 


