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Oil extraction has been taking place 
in the Norwegian continental shelf 
region for many years. 
As wells and equipment age, 
the upstream crude extraction 
challenges facing operators 
continue to increase. 

As an oil field matures, the physical 
properties of the extracted crude 
change, so operations face increasing 
disruption from dirty contaminants 
that cause unsuitable existing valve 
technologies to clog and seize. 

The growing costs and increasingly 
frequent interruptions associated 
with unplanned plant shutdowns 
are a major headache for asset 
operators, with unplanned downtime 
and maintenance costs having a 
significant impact on production, 
efficiency, and profitability.

Introduction



How ageing wells affect expenditure
The Norwegian continental shelf 
is a region of high activity for oil 
extraction, with 90 oil fields in 
production at the end of 2020, 
extracting 226.5m standard cubic 
metres of oil equivalents (226.5m 
Sm³ o.e.) over the year. [1]

Significant investment has been 
made in the region’s oil and gas 
extraction activities, primarily for 
exploration and development.

Most wells in the region have been 
in operation for years, and are in 
a mature phase of extraction, or 
are “late-life” wells. However, they 
are thought to have substantial 
remaining reserves, and many sites 
are being assessed to improve 
recovery from existing fields.
As a well ages, flow rates become 
lower, and more contaminants are 
brought up, increasing the risk and 

frequency of clogging. When valves 
clog, production comes to a halt, 
with a significant impact on costs 
– and, of course, loss of production 
means loss of income.
These factors affect both 
operational expenditure (OPEX) – 
the day-to-day, month-to-month 
costs of operating, and capital 
expenditure (CAPEX).

In addition, it takes time, money, 
and energy to stop extraction, 
clean the valve or replace the 
valve, and restart operations 
again, and this can also have an 
environmental impact through 
increased carbon emissions, as well 
as serious financial implications. 
The global oil and gas market 
continues to be volatile, so 
operators continue to search for 
ways to remain resilient as fuel 
prices fluctuate. Using state-of-
the-art valve trim technology is 
one way to achieve this.

OPEX 
costs: 
Incurred through maintenance, so 
if the valve needs to be cleaned, 
repaired, or replaced, these costs 
will increase. In 2020, the total 
operating costs for all the Norwegian 
oil fields across the year were 
around 60 billion Norwegian kroner. 
Outside of ordinary operating costs 
(22 billion kroner), by far the largest 
expense was for maintenance  
(14.9 billion kroner). [2]

CAPEX 
investments:
Needed when the well ages, to 
improve oil recovery from a mature 
well, and extend the life of the well. 
2020 investments, excluding 
exploration, were approximately  
150 billion Norwegian kroner. [3]

90 oil fields in 
production at the 
end of 2020.

Over the year, 
226.5m standard 
cubic metres of 
oil is extracted. 

Operating costs 
across the year 
were around 
60 billion 
Norwegian kroner. 

[2,3] Source: https://www.norskpetroleum.no/en/economy/investments-operating-costs/

[1] Source: https://www.norskpetroleum.no/en/developments-and-operations/recent-activity/

https://www.norskpetroleum.no/en/economy/investments-operating-costs/


EroSolve Metamorphic Trim technology
IMI Critical Engineering’s EroSolve 
Metamorphic Trim (MMT) is a 
patented valve trim solution that 
successfully mitigates persistent 
particle contamination and flow 
issues to keep production, 
productivity, and profitability rolling. 
Utilising a unique self-cleaning 
design, it helps overcome the 
problems associated with valve 
clogging, minimum flow control 
issues, and poor rangeability.
By solving severe control valve 
problems at the source, the new 
technology combines the proven 

strategy of velocity control 
throughout the whole fluid passage 
with the beneficial features of a 
cascade-style trim.
Metamorphic Trim helps alleviate 
increased costs associated with 
OPEX, CAPEX, and resiliency issues 
facing well operators.
IMI Critical Engineering utilises 
state-of-the-art technology such as 
investment casting or 3D printing to 
produce the trim parts. The design 
can also be customised to improve 
the performance of the most 
problematic valves. 

The flexible design allows for printing 
on demand, minimising waste, 
reducing costs, and saving time.
In many instances, the valve body, 
actuator, and accessories can be  
re-used, thereby minimising costs 
and contributing to a lower  
carbon footprint.  
By alleviating unplanned downtime, 
Metamorphic Trim maximises asset 
production efficiency by enabling 
users to take control of their process 
and costs prior to the next 
maintenance cycle. This may lower 
the cost of ownership for producers 
by millions of dollars annually.

Get all the benefits of EroSolve Metamorphic Trim
Maximal rangeability
The MMT design has extremely high 
rangeability, greater than 200:1, 
with excellent minimum flow control 
and the ability to customise flow 
passages. This provides easier 
process control through a single 
valve solution, reduced CAPEX by 
avoiding split range configurations, 
and decreased plant footprint with 
less piping, while also allowing for 
easier access and maintenance.  

The world’s first 
self-cleaning 
metamorphic 
valve trim.

Self-cleaning
The MMT design is especially 
suitable to handle dirty service.
It’s a customisable, self-cleaning 
(expanding passage) trim and is able 
to pass particles sizes up to 10mm. 
This results in enhanced valve 
performance with minimised 
unplanned shutdowns, reduced 
OPEX, and longer service intervals.

Low flow
MMT improves process control by 
providing unmatched minimum flow 
control. OPEX is reduced by: 
> Avoiding issues due to gap   
 flow erosion
> Minimising particle erosion   
 through velocity control
> Lower maintenance costs
> Longer maintenance intervals
> No requirements on 
 minimum opening



IMI Critical Engineering is an expert 
in providing velocity control to 
decrease the risk of vibration, noise, 
and damage due to cavitation. The 
valve trim exit velocity and pressure 
drop are calculated for each stage 
and custom stages can be provided, 
which offers an advantage over 
typical cascade style trims.
The MMT has a unique protected 
seat design, with the seat placed 
upstream of the pressure reduction 
at the inlet of the trim, far away 
from the high-velocity flow areas. 
In this position, cavitation cannot 
occur due to a higher absolute 
pressure level of the fluid. To reduce 
the inlet velocity of the trim even 
further, the flow path is designed 
with multiple inlet windows which 
increases the flow area and reduces 
the fluid velocity.
Even on small openings, the 
pressure decay is gradual, as the 
flow must pass through a long gap 
length. Therefore, there are no 
limits in operating the valve at  
low openings.

Built-in advantages of MMT

MMT is available in both single axial 
and multiple axial configurations.
The single axial and circumferential 
channel is designed to maximise 
particle size for dirty service. Flow 
enters the MMT through the valve 
plug and travels axially through the 
plug to the next row of turns. Fluid 
turns circumferentially within the 
static control element (SCE) and 
the valve plug. 
Customised numbers of turns and 
rows of turns can be designed for 
effective velocity control. The single-
channel design is providing the 
maximum possible passage size for 
every given Cv. Additionally, the flow 
passage is continually expanding to 
avoid the risk of clogging.
Multiple axial channels/paths have 
a different number of stages in 
order to maximise rangeability. Flow 
enters the MMT through the valve 
plug, travels axially through the plug 
and from the plug to the SCE. 
The valve trim is fully customisable, 
including the option of having 
multiple passages with a different 
number of turns for maximum 
rangeability. Passages are 
continually expanding to avoid the 
risk of clogging.

Even on small openings, 
the pressure decay is 
gradual, as the flow must 
pass through a long gap 
length. Therefore there are 
no limits in operating the 
valve at low openings. 

Static 
control 
element

Low pressure outlet 

High pressure inlet

The seat area is located far 
away from the high-velocity 
flow areas.

Plug

Single axial and circumferential 
channel to maximise passage 
size for dirty service.

Single axial
Multiple axial channels/paths 
with different number of 
stages to maximise rangeability.

Multiple axial

Unique 
protected 
seat design
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Conclusion
With significant sums of 
money being invested into 
Norwegian continental shelf oil 
fields, even a small percentage 
improvement in OPEX or 
CAPEX delivers cost benefits 
worth millions of kroner.
This is particularly true when 
these improvements affect 
maintenance spending, which 
makes up a major proportion of 
annual expenditure.
By delivering a self-cleaning 
valve trim solution with superior 

flow control, MMT helps to 
minimise unplanned shutdowns 
and repairs, and reduces 
maintenance costs, benefitting 
OPEX. In combining this with 
excellent rangeability, it offers a 
one-valve solution that reduces 
CAPEX as well.
For oil well operators facing the 
challenges of ageing wells, it’s a 
resilient, long-lasting, and cost-
effective technology that offers 
a rapid return on investment 
with immediate benefits to 
productivity and profitability.
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