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BASF’s IPM: simplifying automated valves 

V alve World visited Dijkman at the 
oldest Verbund-site of BASF in 
Ludwigshafen. In the enormous com-
plex (See box on page 31), it takes  

roughly 20 minutes by car – the maximum 
speed is 30 km/h – to the Service Center where 
Dijkman’s office is located. He heads the Global 
Service Center for Automated Valves at the 
German chemical powerhouse. 
Dijkman (see page 32 for biography) has been 
active in instrumentation in general and later 
on more specifically in automated valves. When 
asked what attracts him in this domain, he men-
tions complexity. “No configuration (valve, actuator, 
instrumentation) is the same. This complexity also 

BASF has 
co-developed 

and introduced 
the Integrated 

Pneumatic Module 
(IPM) mainly 

to simplify the 
configuration of 

linear and quarter-
turn actuators, 

both in standard 
and more complex 

configurations. 
According to 

Matko Dijkman, 
Senior Automation 
Manager at BASF, 

the IPM has 
been designed 

to prevent 
unnecessary 

mistakes during 
installation and 

maintenance 
processes. 

The IPM also 
brings potential 

benefits for plant 
availability, safety 

and savings, for 
example, in stock 

keeping.
By Lucien Joppen

leads to vulnerability of the production process. 
As BASF’s Service Center for Automated Valves, 
it’s a challenge for us to improve these devices 
and harmonize where we can. Naturally, the Ser-
vice Center is heavily involved in servicing/repair 
and (re-)assembly of the valves that are installed 
in Ludwigshafen. Advising our business units is 
also part of our job. For example, which valve/
actuator configuration is needed for a certain 
application or a recommendation to use adapted 
pieces if needed.”

Not an easy configuration
Dijkman mentions harmonization as a way 
to make things more straightforward in the 

Matko Dijkman posing behind the two configurations. Matko’s right hand is resting on the IPM-model, his left hand 
on the conventional model.
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production environment of the chemical 
industry. This is why BASF is a member of 
Namur and participates in standardization 
committees, where various companies ac-
tive in the same sector bundle efforts and 
work on non-competitive issues. 
“Within Namur, we work closely with sup-
pliers to devise common standards that 
serve all stakeholders to improve our pro-
cesses and to make everybody’s life easier 
and safer,” Dijkman says, and he picks up 
a pneumatic control valve. 
“At first sight, I wouldn’t call this a bad 
valve. The standard configuration always 
has a positioner on the side, and if the 
valve has a safety function, also a sole-
noid is fitted for safe shutoff. You can also 
see pneumatic tubes at various angles. 
These tubes can be made from plastic or 
stainless steel, depending on the applica-
tion. Whatever the material is, the configu-
ration is not easy to decipher. I am profi-
cient in the area of valve pneumatics, yet 
it takes some time for me to see which 
tubes are meant for which function.”

Difficult
According to Dijkman, the somewhat com-
plex configuration leaves room for errors in 
the areas of installation and maintenance. 
Fortunately, such mistakes do not happen 
frequently, Dijkman says, but should they 
occur, they can lead to production loss, 
partial or even total shutdowns. Problems 
can also arise when certain parts/accesso-
ries need to be replaced. “We use acces-
sories for our valves from various suppli-
ers. Some of these accessories become 
obsolete; accessories may not be available 

at certain times and what if we need to 
exchange positioners and the new one hap-
pens to have its connections at different 
points compared to the old one? In case of 
plastic tubes, it is not so much a big deal, 
but with stainless steel tubes, it becomes 
increasingly difficult. There are also poten-
tial issues with connecting the tubes which, 
if for example not fully inserted in the 
fitting, can become loose once pressurized 
and force a valve in its safe position.” 

A new standard for BASF
The idea for the IPM started before Dijkman 
joined the Service Center. When asked how 
the IPM came to fruition, he says the Ser-
vice Center has been the key driving force. 
“Our service people deal with these valve/
actuator configurations and experience at 
first-hand the complexity of these systems. 
At one point, the question arises: ‘how can 

we improve this?’ It took at least a couple 
of years to develop and test the IPM and 
take our colleagues along from other com-
panies, both end-users and suppliers, in 
the necessary standardization effort in the 
Namur- and VDI/VDE-committees. Within 
BASF Ludwigshafen and an increasing 
number of other BASF sites, I can say that 
the IPM has become the standard and the 
conventional set-up the outdated version. 
Of course, there are still thousands of ‘old’ 
configurations in our assets worldwide. 
Gradually, these will be replaced by IPMs.” 

One-size-fits-all
What looks at first sight to be a simple 
aluminium block holds a range of function-
alities which are realized through a maze 
of cleverly arranged air channels and stan-
dardized interfaces. Its main function is to 
simplify and harmonize the way pneumat-
ics are connected around the actuator, Dijk-
man says. “It is a one-size-fits-all solution 
which is suited for our standard suppliers. 
Naturally, we have involved these suppli-
ers in the design of the IPM to facilitate 
a seamless implementation in our supply 
chain. It wouldn’t make sense to force 
through a design which would be hard for 
our suppliers to adapt to. As you might 
expect, valve/actuation manufacturers have 
different designs for internal pneumatic 
connections which in turn makes it difficult 
to harmonize. With the IPM, we are less 
dependent on these individual configura-
tions. It also makes it easier to choose 
between various solutions as long as they 
are compatible with the IPM.”

Fast and uncomplicated
So the IPM increases BASF’s flexibility in 
terms of its supply base. It also decreases 
the complexity by reducing the number of 
variations in the installation process. 

Nitric acid plant on the Ludwigshafen-site

BASF’s oldest Verbund-site
Since Friedrich Engelhorn founded BASF in 1865, the Ludwigshafen site has developed 
into the largest integrated chemical complex in the world. A good third of BASF’s global 
workforce works here, and the site in Ludwigshafen is home to most of BASF’s operating 
divisions and numerous corporate units.
The BASF headquarters is also the origin of the Verbund-principle, which has been 
developed and continuously improved here. Ludwigshafen was, therefore, the model for 
BASF’s five other Verbund-sites in Europe, the US and Asia. 
Many innovations started life in Ludwigshafen, from the pioneering work in dye produc-
tion in the nineteenth century to the Haber-Bosch process for the production of ammonia 
and the high-pressure syntheses in the first half of the twentieth century, to today’s 
extremely versatile high-performance plastics or active ingredients for crop protection 
products.

BASF Ludwigshafen in numbers:
• 39,000 employees
• 200 production plants
• more than 10.000 valves in these

plants
• 7 BASF-divisions
• 230 km of railway lines
• 2,850 km pipes
• 106 km of roads π
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small plate off and then screw the solenoid 
on the interface (see box on page 33, ed), 
and basically, you are done. That’s also the 
time that it takes to exchange an acces-
sory. It is fast, it is uncomplicated, it doesn’t 
require a technician who knows the proper 
way to bend tubes, and it is foolproof. It is a 
plug-and-play solution which saves time and 
minimizes potential errors.”

Gradual introduction
The IPM has been in operation since 2017 
in the Verbund-site in Ludwigshafen and on 
other Verbund-sites in the world. “Gradu-
ally, we are introducing the IPM into our 
organization,” Dijkman says. “Typically, we 
advise to retrofit when valves require more 
servicing than the usual and still have a 
significant part of their life-cycle ahead of 
them. Its use is growing although I can’t 
disclose actual numbers.”
Asked about applicability to valves without 
an integrated air supply through the yoke, 
Dijkman answers: “The IPM can in prin-
ciple be mounted to any valve. What you 
could do is to mount it to this ‘Namur-rib’ 
(a standardized mounting position at the 
yoke), after which you would only have to 
add the tubing to the air chamber.”

Larger diameter tubing
A current ‘limitation’ of the IPM is that 
is designed/defined for tubing up to a 
quarter-inch, which for BASF covers some 
90 per cent of all valves. According to 
Dijkman, the IPM concept could be ex-
tended in this aspect. “There is the issue 
of larger diameter tubing and the ability 
to also mount a booster in a modular 
way without the tubing. We are working 

German adventure 
Matko Dijkman studied Mechanical Engineering at 
the HAN in Arnhem, the Netherlands. After obtaining 
his bachelor’s degree, he went to Bremen (Germany) 
for his master’s degree. From there on, he entered a 
larger research program on handling geometrical 
distortion in bearing rings (parts or automotive 
gears, ed.). “My work mainly involved control 
engineering and quality control. During this period 
it also became clear that I was going to stay in the 
country. My move to BASF came about when 
I attended a conference in Boppard, Germany, 
which is renowned among the control engineering 
community. BASF, being one of the sponsors of the 

event, presented itself as an employer. When I finished my PhD-thesis, I started at BASF 
in 2009. I first worked for about five years as a Senior Engineer in Electrical & Instru-
mentation. From there on, I moved to the USA as an E&I-lead for large capital projects. 
When I returned to Germany in 2017, I became the head of the Global Service Center for 
Automated Valves which is my current position.”

This exercise not only lowers the cost of stor-
ing individual components, but it also saves 
time in installing or retrofitting, Dijkman 
says. “For example, some valves might need 
a solenoid later in their life cycle when a 
safety function is added. In the conventional 
configuration, this would be quite an opera-
tion as you would have to redo all the tubing 
again. With the IPM, you only have to take a 

Clearly visible are the differences between the IPM (on the left) and the old model, mainly the more simple tubing of the IPM-model.
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The IPM in detail
A close-up of the IPM. Clearly 
visible is that there is only one 
air supply (A), both for primary 
and auxiliary air. The conven-
tional set-up, on the other 
hand, features separate tubes, 
leaving room for mistakes in 
the installation. 
Dijkman: “When examining 
the old configuration, it is 
not always clear where the 
primary air goes. There is also 
a chance that the auxiliary air 
supply connection might be forgotten during field assembly. The IPM is foolproof, there 
is only one inlet, and it internally connects to all the components. The central exhaust is 
here (B), so whether the positioner- or the solenoid exhaust goes out here, it is pointed 
downward so water can’t come in. Water ingress is not a typical issue, but it can easily 
be avoided.” 
The exhaust air can be branched off (C) to get rid of moist or corrosive air in the actua-
tor (e.g. for assets close to the sea, ed.) protecting the springs in the chamber from 
corroding. “The one connecting tube for this function is only a small investment, but the 
potential savings can be huge as we can keep our valves running longer. This MO has 
also become part of our standard. It is for all kinds of actuators, so the ones that are 
safe position closed or open or in the fail position hold (double acting). Finally, the last 
feature is an add-on for increased plant availability, namely this screw (D) which we call 
the Verblockschraube (blocking screw, ed). This screw locks in the air in the actuator. It 
is secured with an extra pin to prevent unintentional activation. If I activate it and lock 
in the air, the valve is kept in its current position which allows us to exchange accesso-
ries on the fly. When you’re finished, you have to put the pin back in.”

closely with suppliers to adapt the IPM 
to tubing up to an inch. We have to make 
our wishes known, and they also have to 
make sure that the interface can accom-
modate the functionality and dimensions 
of their devices. This is on-going work in 
the VDI/VDE and within Namur. We are 
making good progress in this matter, and I 
expect that in 2020 the standard can also 
cover devices up to 1 inch.”

Valve World
As for the existing IPM, several manufac-
turers produce the interface device. It has 
been on display at the last Achema – in 
2018 – and on the Valve World Expo in the 
same year. More end-users have adopted 
the IPM, Dijkman says, which means mar-
ket demand is stepping up for the device.
As Dijkman stresses, the IPM can also be 
used in other industry sectors. “We have 
tested the device also under harsh condi-
tions for more than six months. These 
tests yielded positive results, and the IPM 
has been included in guidelines according 
to VDI/VDE 3845, 3847 and Namur NE019. 
All of our actuator suppliers can work with 
these requirements, which is important 
if we are to roll out the IPM in greater 
numbers.”
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