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A Tangled Web – As tech-

nological possibilities increase 

the wish to implement them 

is always confronted with the 

question of how best to integrate 

them on site. 

The installations of the Dutch 
chemical corporation Nedmag 
have evolved with the compa-
ny. Over time, they have grown 
into a somewhat haphazard 
automation mix of assorted 
controls, process control sys-
tems, remote I/Os and field 
devices of any kind and ori-
gin across all levels. On top of 
that, the various components 
also use different communica-
tion protocols and device inte-
gration technologies. Vertical 
integration – a real challenge. 
It has been met by use of field 
device tool (FDT) technology, a 
highly versatile frame applica-
tion and a clever gateway. The 
integrated solution saves money 
throughout the complete plant 
life cycle and opens up the way 
to efficient asset management.  

 The raw material processed 
at Nedmag Industries Mining 
and Manufacturing is extracted 
from deep inside the earth. In 
the north of The Netherlands, 
the highest-quality magnesium 
chloride salt deposits lie 1,500 
m below the surface. About 
half a million tons of them are 
extracted by Nedmag every 
year. Nedmag, employer for ap-
proximately 160 people, is the 
leading supplier of very pure, 
synthetic dead burned magne-
sium oxide (DBM) in Europe. In 
2007, sales of DBM, magnesium 
and calcium chloride, in solu-

tions or as solid matter, yielded 
a turnover exceeding €75 mil-
lion. Magnesium oxide, sintered 
at high temperatures, is used in 
steel and cement production. 
Magnesium and calcium chlo-
ride are put to use in oil and 
gas extraction, or as an animal 
feed additive in agriculture. 
They keep the streets ice-free 
during our cold season, while 
in hot places like Saudi Arabia 
they bind sand to the streets. 
Thus, their uses are numerous 
and varied.

A Promising Concept

When Wim Zomer, Head of 
Technical Automation at Ned-
mag, joined the company, it 
took two days of downtime un-
til the plant could be restarted 
after any failures. “That costs 
so much money that it is more 
efficient to make investments to 
keep the plant running. Which 
is what we did here.” In the last 
few years, the enterprise has 
continuously invested €8 – 10 
million annually in new projects 
and the modernization of the 
site’s automation network.

The next big target of the 
division manager: By the time 
he retires five years from now, 
he wants to have the inconsist-
ent, patchy automation basis of 
the three individual, different 
production plants of Nedmag, 
dry and wet production and 
Calmag, to be harmonized and 

communicating with each other. 
In the future, it is the company’s 
aim to access, read and main-
tain all of its 4,000 intelligent 
HART devices from one single 
server and to implement mod-
ern asset management. 

 “At first, we decided it had 
to be HART. This is the technol-
ogy we want to keep. Today, a 
third of our devices are intel-
ligent,” explains Zomer. “The 
big idea was to make all devices 
accessible from one central 
point. I made up a concept in 
my mind, and implementing 
it will still keep us busy for a 
while.” To find out how they 
could best develop their auto-
mation structure, his team be-
gan contacting various suppli-
ers. Eventually they evaluated 
half a dozen software packages 
for device integration and the 
Nedmag team decided that FDT 
technology would be the solu-
tion that suited them best. 

Whenever someone from 
maintenance has to do work 
on site, the hours quickly pile 
up. According to Zomer, “The 
costs go right through the roof; 
we are spending too much 
money on this. There is room 

for improvement, and in fu-
ture, we want to do a better 
job here. With FDT technology, 
we can increase availability and 
reduce the number of downtime 
periods. Whenever some plant 
unit fails for one day, it costs us 
€30,000.” 

Added Value from Start to Finish

In the FDT frame application it 
was required to establish point-
to-point connections between 
devices and laptops, read the 
data on the laptop, and syn-
chronize them on the server. 
Not every software enables 
this. Fieldmate, the Yokogawa 
assistant for device manage-
ment, does meet these require-
ments – a real universal storage 
platform (USP). The integrated 
tool for device management is 
the first available on the mar-
ket that is able to communicate 
with all devices. It supports FDT 
and device description (DD) 
technologies and does not fiffer-
entiate between HART, Founda-
tion Fieldbus or Profibus. Thus, 
one more reason for Nedmag to 
opt for this solution. With a few 
quick clicks, it enables unlim-

ited access to all modern field 
devices and considerably more 
efficient maintenance services. 
In Zomer’s words, “We, the 
users, would like to use a sin-
gle configuration tool through 
which we can access all remote 
devices. What we do not want 
are manufacturer-specific and 
time-consuming special soft-
ware packages that you only get 
to use once a year and which 
therefore no one knows how to 
operate.” 

The benefits of FDT become 
clear during the engineering 
phase. Several things can wait 
to be taken care of later. For 
example, it is no longer crucial 
for all the instruments to be 
configured. During commission-
ing companies also benefit from 
the technology. Up to now, Ned-
mag needed two technicians to 
parameterize all instruments. 
Today, the task is completed by 
only one worker in a shorter 
amount of time. It often happens 
that when everything is finished 
some modification of the meas-
urement range is required. This 
used to require the automa-
tion team to remove the device 
again and re-calibrate it, “With 
HART communication, this has 
become so much easier. We 
are saving time and money. 
The higher flexibility allows us 
to react much better and more 
quickly to later requirements 
from process engineering,” 
explains Zomer.

Translator Between The Worlds

In the future, staff can access 
Fieldmate via an Ethernet net-
work. “The brilliant thing about 
the concept is that we can use 
the infrastructure already exist-

ing in each room,” says Zomer, 
not without some pride in his 
voice. Via secure internet con-
nection, members of his team 
can even connect and act at 
night or during weekends from 
home if necessary.

To access the ET200M Sie-
mens remote I/O connected via 
Profibus from a central point, 
however, one last piece of the 
puzzle was missing: an Ether-
net-Profibus-Interface. At an 
exhibition, a gateway enabling 
HART transparency via internet 
was found. However, the sup-
plier could not provide either 
support for the Siemens remote 
I/O or a device type manager 
(DTM). A lot of time was lost. 
So the Nedmag automation 
team went ahead looking for an 
integrated solution, which is to 
say a gateway and driver from a 
single source and supplier. They 
found the communication spe-
cialists of Trebing & Himstedt. 
As part of the TH DTM Library, 
the DTM for the ET200M Sie-
mens remote I/O had already 
been certified. “The Ethernet-
ProfibusS-Interface xEPI was 
up and running immediately, 
without any problems,” con-
firms Zomer. “Without this 
gateway, we could not ‘see’ a 
single Remote I/O or device in 
the FDT frame application. Cen-
tral access would have become 
a very distant goal, very much 
beyond reach. It is key that 
HART over Profibus is available 
and accessible independent of 
the system provider.”

Cost-Saving Data

At the moment, the Nedmag 
automation specialists can still 
only access a part of the 4,000 

instruments through HART and 
portable PCs, but that number 
is growing. Because of the posi-
tive experience with device op-
eration via FDT, further parts 
of the plant are to be connected 
step by step in the coming years. 
Right now, four pilot projects 
are running in the Dutch en-
terprise. The team wants to 
speed up things considerably 
and automation of the sintering 
furnace for the main product, 
DBM for example, is scheduled 
for early 2009. 

“We can say today that we 
want to do Asset Manage-
ment, but it cannot be done 
overnight. The main thing is 
to dare to take the first step 
into the future,” underscores 
Zomer. “The detailed, compre-
hensive information supplied by 
these intelligent devices is what 
brings about the cost savings.” 
For instance, parameters can 
be compared and cooling water 
consumption can be read. If the 
latter increases, this points to a 
dirty cooler which needs to be 
cleaned the next night. Efficient 
life cycle management means 
the right amount of mainte-
nance work – not too much and 
not too little. FDT technology, 
the Yokogawa Fieldmate, and 
the Trebing & Himstedt xEPI 
make this possible. 
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Babylonian Language Mix
FDT Technology Enables Central Access to All Instruments

Integration – With the in-

crease in global manufactur-

ing in which pharmaceutical 

corporations are researching, 

developing, piloting and manu-

facturing products in multiple 

sites domestically and interna-

tionally, manufacturing execu-

tion systems (MES) vendors are 

taking notice and providing func-

tionality to make a single enter-

prise MES solution a reality.

While MES solutions in the life 
science market have existed for 
over 20 years, it hasn’t been un-
til recently that those solutions 
have started reaching across 
a single plant into a single en-
terprise solution. Through en-
hancements in the integration 
with enterprise resource plan-
ning (ERP) and controls sys-
tems, as well as the flexibility 
to handle plants of all types and 
purposes, MES vendors have 
reached out to satisfy the needs 
of their global pharmaceutical 
customers.

Research And Development 

R&D manufacturing has always 
been a significant challenge for 
MES as the flexibility of the re-
search process makes it difficult 
for many software vendors that 
are typically focused on “con-
trolling” the manufacturing 
floor. To overcome this chal-
lenge, MES software compa-
nies have added flexible steps 
to their product suites. These 
steps allow for special cases 
such as allowing any material 
or equipment to be added with-
out being “planned” as part of 
a bill of materials or a bill of 

equipment. This functionality 
allows for R&D operations to 
properly document each activ-
ity, thereby ensuring valid lots 
and equipment are recorded in 
the electronic record. By sim-
ply changing a few configura-
ble options within the product, 
R&D users can change materi-
als, equipment and instructions 
while in production and the sys-
tem will record each activity in 
an electronic batch record as 
well as in enormously useful 
databases that can be used to 
easily capture and query pro-
duction data. This capability 
provides companies with the 
ability to maintain some level 
of control of the R&D process 
– such as:

Verifying that the material, ��

lot and quality statuses of 
each ingredient are valid 
before consumption;
Verifying that equipment sta-��

tuses are valid before contin-
uing processing;
Capturing all deviations from ��

the expected process;
Real-time updates of inven-��

tory and financial systems.

Pilot Plants

As the possibility of a new prod-
uct progresses closer to becom-
ing a reality, pilot plants are 
used to determine how small 
or large the production process 
can be to make the product eco-
nomically feasible. Many MES 
vendors allow for this flexibility 
by defining batch material and 
equipment scaling easily within 
their process recipes. The sys-

tem performs all required cal-
culations to make sure that all 
materials and equipment are 
sized appropriately, without 
asking operators to manually 
perform these calculations on 
paper. By making MES recipes 
highly scalable, pilot plants can 
focus on determining the cor-
rect equipment and product 
constraints without the added 
cost or trouble of manually 
updating paperwork systems. 
Again the reportable database 
becomes extremely useful, as 
the results of multiple batches 
can be analyzed to determine 
the best production environ-
ment and parameters for each 
product.

Multi-Product Manufacturing Facilities

Manufacturing multiple prod-
ucts within a single facility 
can be difficult for some MES 
systems. While the processes 
and equipment may be similar 
between products, the materi-
als and their parameters are 

potentially quite different. But 
the latest version of many MES 
software packages provides for 
the capability to parameterize 
almost every aspect of a recipe, 
thus making the recipe more 
flexible right up to the point of 
production execution. Recipe 
authors can create process 
operations which utilize place-
holders for parameters such as 
instruction text, timers, process 
limits, materials and equipment 
classes. Since populating these 
recipe placeholders with run-
time values can be deferred 
until later in the process when 
the actual values are known, an 
MES system can now be used to 
standardize the manufacturing 
floor across multiple products. 
Additionally, MES systems pro-
vide tools to make authoring 
recipes as simple as cutting and 
pasting reusable operations and 
filling in the deferred parame-
ter values. This activity allows 
for planned, predictable manu-
facturing throughout the facility 
and provides for cost improve-

ments in training, fewer opera-
tor errors, standard operating 
procedure (SOP) maintenance 
and product consistency.

Global Manufacturing

As manufacturing specializa-
tion and tax laws make it more 
beneficial for companies to be-
gin production at one facility 
and complete production at a 
second facility – sometimes in 
a different country – genealogy, 
material and equipment man-
agement, and recipe consisten-
cy across sites becomes an even 
greater challenge. MES vendors 
are addressing this challenge 
by creating enterprise solu-
tions. Web farm systems that 
can maintain specification data 
for all worldwide sites can be 
implemented to allow for:

Easily transferring recipes ��

from one facility to another;
Sharing operation templates ��

to create process improve-
ment and commonality 
across facilities;

Globalization capabilities ��

which display on-screen text 
in the primary language of 
each logged on user;
A single repository for gene-��

alogy and inventory infor-
mation across facilities.

Control System Integration

To achieve a more fully-auto-
mated and tightly-controlled 
production environment, inte-
grating the MES with the proc-
ess control system is a growing 
trend throughout the pharma-
ceutical and biotech industries. 
Many MES vendors are teaming 
up with control system vendors 
to provide seamless links be-
tween electronic batch record 
instructions and process equip-
ment controls within a single 
suite. For those pharmaceuti-
cal and biotech companies with 
existing process control systems 
already in place, MES offerings 
also have the capability to com-
municate using cross-platform 
interfaces. Whether the solution 

is a single-suite or across plat-
forms, the MES-to-control sys-
tem links provide for significant 
benefits in the following areas:

Inclusion of appropriate ��

control system data directly 
within the electronic batch 
record;
Verification of material and ��

equipment statuses prior to 
control system recipe start;
Ability to call up manual ��

process phases in MES from 
within the control system 
recipes;
A single-screen user interface ��

to simplify operator involve-
ment.

Global MES Benefits

While the implementation of an 
MES system is always challeng-
ing, the rewards and return on 
investment is higher than it has 
ever been. Some of these ben-
efits include:

Reducing inventory;��

Shorter time to market;��

Quality review by exception ��

(automatic lot release);
Reduction in compliance ��

costs;
Reduction in indirect labor;��

Ability to move products to ��

multiple plants;
Planned, predictable per-��

formance.

Now might be a great time to 
check out what the MES ven-
dors have to offer to put your 
enterprise on the road to flex-
ibility and predictability!
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