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EDITORIAL

Metso is the world’s leading industrial company  
in the flow control business. Our knowledge, people  
and solutions help drive sustainable improvements in  
performance and profitability in our customers’ business.

WE ARE COMMITTED to solution-
driven engineering based on the needs 
of our customers. The continuing trend 
of demanding process conditions and 
tighter environmental regulations push 
us to excel. We continuously develop 
our products and services based 
on your feedback and our in-depth 
understanding and expertize. 

DIGITALIZATION is rapidly bringing 
new levels of intelligence and efficiency 
to industrial hardware and processes. For 
example, Metso’s Expertune PlantTriage 
boosts performance monitoring in a wide 
range of customer industries, helping 
users optimize performance and predict 
maintenance needs based on accurate 
real-time data.

COMPREHENSIVE TESTING will also 
continue to ensure that we are able to 
deliver solutions that you can rely on to 
deliver the desired performance in even 
the most challenging applications and 
operating environments.

MORE EXCLUSIVE CONTENT ONLINE: metso.com/showroom 
IN THE WORDS OF OUR EXPERTS: metso.com/GoWithTheFlow
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Our global footprint can be seen in our valve technology centers, 
each combining R&D and a technology laboratory. Our five 

valve technology centers are located in Finland, USA, Germany, 
China and Korea. The main functions of these facilities are to 

verify and validate products and their performance. 

Ensuring  
the highest  

performance

METSO’S VALVE TECHNOLOGY LABORATORIES 

TEXT: Juha Perttilä and Kari Vierimaa PHOTOS: Metso

» Metso experts at your service
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ANY REQUIREMENTS for 
our products come from 
international standards 
and from customer 
specifications. The 

standards and specifications usually require 
demanding tests and a deep understanding 
of related issues. The primary focus of these 
requirements are safety, the environment 
and operational performance. The design 
and set-up for all this testing requires the 
development of unique and specialized 
equipment, as well as deep knowledge of 
process automation and data acquisition.

  FLOW TESTING  |  One of the fundamental 
requirements in valve technology is flow 
testing. Valve flow coefficients are determined 
from flow measurements. The correct flow 
coefficients are essential to be able to select 
the correct valves for our customer’s process 
applications. Accurate flow coefficients 
yield better process efficiency, longer life 

Metso’s valve technology laboratories are key contributors to our 
past and current success, enabling our customers to enjoy safe, 
productive, and profitable operations. We are well positioned 
with experienced people, equipment, and capabilities to ensure  
we stay at the forefront of technology for our future.

M
expectancy, as well as lower investment and 
usage costs for our customers. 

The main control valve sizing coefficients 
measured in our flow laboratories are the 
valve flow characteristics, flow coefficient 
(Cv), valve pressure recovery factor (FL), 
differential pressure ratio of incipient 
cavitation noise (xFz), and pressure differential 
ratio factor at choked flow (xT). Also valve 
hydrodynamic and aerodynamic noise 
levels are measured for determining noise 
coefficients.

 

  FIRE TESTING  |  Fire tests are done 
according to industry or customer standards. 
A fire test simulates a fire in a plant or a 
factory and verifies that the valve stays 
tight enough to prevent internal or external 
leakage from expanding the size of the fire. 
The basic test is to expose the valve to high 
temperature flames for 30 minutes and then 
rapidly cool with cold water.  

» Metso experts at your service
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Cooling with cold water simulates 
attempts to extinguish a fire and exposes 
the valve to severe thermal shock.

  FUGITIVE EMISSIONS TESTING  |  
Fugitive emissions are leaks and spills from 
industrial processes. Fugitive emissions 
from valves are generally gaseous 
substances, which can be hazardous or 
lethal to people, or are damaging to the 
environment, such as severe greenhouse 
gases. Fugitive emissions from industrial 
processes are regulated and monitored 
closely by governments all around the 
world, and demands for tighter limits 
continue to be applied. High-quality 
testing plays a vital role in developing  
new and better sealing technologies, 
minimizing fugitive emissions from  
Metso valves. Metso laboratories have 
state-of-the-art testing equipment, and 
extremely experienced personnel.

Internationally recognized testing 
standards are used to verify and classify 
the fugitive emissions performance of  
our valves. 

Testing for fugitive emissions is difficult 
and demanding. A valve is tested by 
pressurizing it, normally with helium or 
methane gas, up to its maximum design 
pressure, which can be as high as 250 bars. 
Any leaking test gas is then detected from 
outside the valve with a highly sensitive 
mass spectrometer, gathering every atom 
of gas. The test temperature cycles between 
the minimum to maximum rating and 
can vary from -196 to over 400 degrees 
Celsius. During a fugitive emissions test 
the valve is operated tens or even hundreds 
of thousands of times.

  ENDURANCE TESTING  |  Endurance 
tests are performed to learn and 
understand the effects of repetitive cycling 
and cycle speeds on valve tightness, 
operating torque, and to monitor the wear 
behavior of parts. Actuators are tested 
separately and with valves to demonstrate 
the total package performance. The 
number of cycles in an endurance test 
can exceed 5 million. Endurance tests are 
regularly performed in all Metso valve 
testing facilities under various process  
and environmental conditions.

  PRESSURE TESTING  |  One aspect 
of pressure testing is to ensure that 
pressure-containing products are safe and 
are more than capable of withstanding 
their defined ratings. In addition, tightness 
tests are done to verify the valve sealing 
performance under different pressures, 
temperatures, and process media. 

  ACTUATOR TESTING  |  Metso valves 
are designed to be used in most, if not all, 
environments found on this planet. That 
means the actuator operating the valve 
also needs to endure and work flawlessly 
in these potentially harsh conditions. 
Metso actuators are used in the hottest 
locations on earth, as well the coldest 
arctic conditions, where temperatures 
reach below -50 degrees Celsius. Under 
such severe extremes, Metso actuators 
work for many millions of cycles. To 
be able to provide actuators for such 
conditions, the performance must first 
be verified in Metso’s valve technology 
laboratories.

The performance verification of valve 
actuators includes endurance testing, 
speed testing, control accuracy, output 
torque, environment testing, as well 
as ingress protection and vibration. 
Endurance tests are conducted using 
specialized test benches with variable 

resistance, enabling the actuator to be 
operated under load for millions of cycles. 
Actuator output torques are measured 
with high-precision torque transducers to 
ensure that they consistently produce the 
expected output.  

  ENVIRONMENTAL TESTING  | 
Since our valves are used in such a wide 
variety of environments and process 
conditions, we must be able to duplicate 
these demanding conditions in order to 
test and verify product performance.
Metso laboratories have environmental 
test chambers and rooms where the 
temperature and humidity can be selected 
and controlled. Our standard equipment 
simulates temperatures as low as -75˚C 
to over +800˚C. Salt spray chambers are 
used for accelerated corrosion testing to 
verify the performance of paints and other 
coatings. Vibration tables are used to 
simulate and prove the capability of our 
products to withstand such severe process 
conditions. Our vibration tables are also 
used to verify valve control performance 
when exposed to a wide range of 
frequencies.

  MATERIALS AND COATINGS  |  
Metso’s material testing capabilities 
include metallographic testing for 

ABOVE: After metallographic preparation microstructures of metal 
alloy and coating samples can be analyzed with optical microscopes 
under high magnification. Hardness testing is also an important 
part of sample evaluation.

» Metso experts at your service
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chemical composition and heat treatment, 
tribology (wear) testing, and corrosion 
testing. Metso also performs extensive 
and complex analysis of polymers such as 
PTFE.

Metallographic testing is used to verify 
the quality of materials and coatings from 
our suppliers. The microstructure of metal 
is viewed under a high power microscope 
to evaluate and verify effective heat 
treatment, and morphology of coatings 
are also checked. Our laboratories are also 
equipped to investigate new materials and 
coatings in conjunction with technology 
projects. Metallographic testing also 
plays an important part in failure analysis 
of broken components. Replica testing 
(nondestructive metallographic testing) 
is done without destroying the test parts, 

which is very useful when the test parts 
are large and expensive. Portable metal 
alloy analyzers are used for verification 
that materials are chemically in 
accordance with the specification.

Tribology testing evaluates materials and 
coatings used for valve trim, seats, and 
bearings. Coated surfaces of two separate 
samples are pressed together and cycled 
under a specified force for a defined 
number of cycles, depending upon how 
and where the coatings will be used. Test 
specimens are evaluated and measured 
for changes in surface roughness after the 
test. Deep grooves in the mated surfaces 
indicate that galling has occurred and is 
not acceptable. Our computerized test 
instrument automatically calculates the 
coefficient of friction from the test results. 

Tribology testing can be done in a range 
of test temperatures. After testing new 
coating materials, the best candidates are 
then tested in valves for tightness and 
endurance. 

SUMMARY  |  With accurate and reliable 
performance verification of Metso valve 
products we are able to give our customers 
first-hand information about the actual 
performance level, quality and safety 
of our products and technologies. This 
way, our customers can depend on safe 
valve products while maximizing the 
productivity of their operations.  

MORE INFORMATION:
Juha Perttilä
Tel.: +358 20 483 5784
E-mail: juha.perttila@metso.com

» Metso experts at your service
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years of industry-leading  
Neles valve solutions

VALVES FOR ALL INDUSTRIAL USESMETSO’S STRONG POSITION

OIL & GAS
For the refining, 
processing and 
transportation 
of e.g. oil, gas, 
chemical, 
petrochemicals, 
LNG and biofuels.

PULP & PAPER
For all valve 
applications in 
the pulp, paper, 
tissue and 
board 
manufacturing 
processes.

ENERGY
For power 
generation,  
steam turbine and 
geothermal energy 
applications  
and gasification  
processes.

OTHER PROCESS 
INDUSTRIES
Safe and reliable  
valve solutions  
suitable for 
virtually any  
and all process 
industry needs. 

60
The evolution of Neles innovation flow

Market leader in valves for  
the pulp & paper industry

Strong position in standard and 
severe service control valves

Strong position in  
oil & gas control valves

World’s leading supplier of  
intelligent valve controllers

FROM maintenance  
and repairs  
TO business solutions  
for optimized services, 
reliability and  
production efficiency

FROM 
the pioneering  
metal-seated  
Neldisc 
TO an industry- 
leading portfolio  
of innovative  
valves 

FROM  
technical 

engineering 
advances  

TO  
lean customer-

driven 
development

FROM  
pneumatic  

valve positioners  
TO  

intelligent  
valve controllers

STRONG PAST STRONG FUTURE

» Technological development
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Over the course of the past 60 years, the Neles product family has evolved from its strong 
roots in durable and reliable valves hardware to also include a comprehensive range of expert 
services and intelligent valve controller solutions. The youngest of our valve product families 
continues to actively look forward while leaning on Metso’s more than 90 years of valves 
experience. A lean way of operating driven by customer needs is how Metso has become, 
and will continue to be, a preferred valve solutions partner for all major industries worldwide.

HANDLING A MAJOR SHARE OF THE WORLD’S FLOW MEDIA

The industry’s widest 
offering of reliable and 
accurate valves for control, 
on-off and emergency 
shutdown applications

Intelligent valve controllers 
offer easy, safe and reliable 
performance for virtually all 
industrial applications

Comprehensive expert 
services available globally, 
from repairs to predictive 
maintenance planning

of all pulp75%

of all polyolefin

of all LNG60%
40%
flow through Metso’s valves

400+ Service  
professionals

Manufacturing  
on 4 continents

 A value adding partner  
 for operations, EPCs, OEMs   
 and licensors

 Wide flow control knowledge   
 to make the right decisions  
 in all project phases

 Engineering knowledge  
 during the project design  
 phases 

VALVE SOLUTIONS ADDRESSING CUSTOMER NEEDS

Manufacturing  
on 4 continents

OVER 40 YEARS OF GLOBAL SERVICE PRESENCE COMPREHENSIVE NELES PRODUCT FAMILY

Service 
centers

40 +
countries
40 +

Sales  
network in

» Technological development
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Changing
today’s mining  

industry  

TEXT: Sarah Schroer PHOTOS: Metso

METSO’S PUMP SOLUTIONS

Metso continues to be a leader in the mining 
sector by looking to new technologies and 

strategies. We released our new mill discharge 
pump range with enhanced features catering  

to today’s modern mining industry. 

» Technological development
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If that pump goes down, the ore refining 
processes go down because the crushed 
material from the beginning of the process 
can’t continue further along. 

While the pump can be used for any 
heavy-duty slurry applications, it is 
designed primarily for mining applications 
at the downstream side of the mills where 
the primary crushing of the ore takes 
place. For this reason, the MD pump 
is specifically designed to handle high 
abrasion. It is large in size in order to 
handle large volumes of slurry and keep 
the rotating speed as low as possible. 

DESIGNED FOR MODERN MINING  |  
We’ve put some very special design 
parameters in place for this new line, 
while some of our competitors still use 
30-40-year-old designs that were made 
when mills were of a certain size range. 
In today’s mining industry, the mills and 
crushers are much larger than they once 

“The MD pump  
boasts higher overall  
efficiencies, resulting  
in lower power  
consumption, longer  
wear life and greater  
process uptime for  
the end user.”

W
HILE METSO HAS 
HAD A SLURRY 
PUMP LINE FOR 
YEARS, the new 
MDM and MDR, 
or hard metal 

and rubber lined pumps, are the latest 
additions to our complete range of 
heavy-duty slurry pumps and the first 
that are specifically designed for mill 
discharge services and applications. The 
new MD pump, or mill discharge pump, 
incorporates features and benefits that 
address the most aggressive applications 
in a mining mill circuit, which is the most 
concentrated, most abrasive application 
in a mine for a pump. At the discharge of 
the mill, the slurry is the most abrasive 
and is usually at its highest concentration 
and volume. High wear is normal for this 
service; it requires a very large and robust 
pump, making it a big power consumer. 
It’s the heart of the mill circuit in the mine. 

14 results flow control 2/2016
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“We do extensive engineering and  
quality reviews on all of our designs,  
both from a technical standpoint  
as well as with the supply chain.”

We want to offer our customer a solution  
that is more efficient, lasts longer and  

reduces their operating costs.
JIM BOARD, SENIOR VICE PRESIDENT, METSO MINING FLOW CONTROL

   MACEDONIA
   PERU
   RUSSIA
   SERBIA

RECENT MD DELIVIERIES:

   SWEDEN
   SPAIN
   TURKEY

were because they have to process more 
earth to get the same amount of desired 
ore. Consequently, the pumps have  
to be bigger. Metso’s mill discharge line 
is designed around today’s sized mills in 
order to efficiently accommodate the flows 
you would typically see. 

The new line features a consistent 
hydraulic design that is based on a 
maximum inlet velocity of 5.5 m/s, which 
helps to reduce the amount of wear 
on the pumps and gives them a longer 
operational capability. The new line also 
has a defined minimum aspect ratio, 

which makes the pump slightly larger, 
slows it down and gives it longer life. 
Typically, in slurry applications the wear 
of the pump will increase by the square 
of the speed change. The faster it goes, 
the faster the wear components will fail. 
So, the slower you can go, the longer the 
life expectancy of the wear parts. We’ve 
put these limitations in ourselves in order 
to give our customers the best product 
available.

What sets the Metso mill discharge 
pump apart from its competitors is the 
modern design criteria as opposed to 
combining and re-releasing technology 
based on prior designs. We want to offer 
our customer a solution that is more 
efficient, lasts longer and reduces their 
operating costs. Along with the power 
savings, we have also sealed the pump 
shaft to reduce water consumption. The 
two highest costs in a mine are water and 

power. The new MD 
line is designed to 
minimize consumption 
of both of these 
utilities, thereby 
lowering the cost per 
ton for processing ore.

The MD pump 
boasts higher overall 

efficiencies, resulting in lower power 
consumption, longer wear life and 
greater process uptime for the end user. 
The customer receives a comprehensive 
operational analysis that takes multiple 
factors into account in order to give the 
very best solution possible. 

TOP QUALITY STANDARDS  |  We do 
extensive engineering and quality reviews 
on all of our designs, both from a 
technical standpoint as well as with the 
supply chain. We use a ‘manufacturing 
lite’ business model that relies on an 
extensive global supply chain, as opposed 
to having large factories. Finished parts 
that are made to our design, drawings and 
specifications are then checked by both 
the vendor and by Metso. 

We also have extensive testing facilities 
for our pump facility in Sala, Sweden. All 
of the pumps that are manufactured there 
can be tested in accordance with both the 
Hydraulic Institute standards and ISO 
9906 for hydraulic performance testing. 
Our design concept is comprehensive.
Safety and quality are very important 
parts of our process.  

MORE INFORMATION:
Jim Board
Tel.: +1 717 659 1743
E-mail: jim.board@metso.com

Originally published in Pump Engineer magazine, 
October 2016 issue as ‘How Metso’s global solutions 
are changing today’s mining industry’.

» Technological development
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Uptime  
leap TEXT: Jussi Hellman

PHOTO: Metso 

ADVANCED MATERIALS

Process safety and reliability create the foundation for sustainable efficiency and 
productivity in the process industry. Every process owner has strong interest in 
implementing all feasible measures to better manage and prevent potential risks. 
Advanced materials engineering solutions have great potential to contribute to 
the enhancement of safety and reliability in industrial processes.

» Technological development
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HE TREND TOWARDS more 
demanding process conditions and 
tighter environmental regulation further 
underscores the importance of the 
reliability and performance of valves 
and other process industry equipment. 
If the available raw materials – whether 
oil, gas, recycled wood, mineral or 

something else – carry more impurities than acceptable, 
or the emission control requires use of higher process 
temperatures, the process owner still wants to ensure that the 
key equipment in the process is safe to operate, available and 
able to match the targeted shutdown interval.

CHALLENGING EROSION  |  Careful selection of valve type 
and sizing of control valves are essential in severe service 
applications, but avoiding wear damage in the most erosive 
media requires the use of optimized material solutions as 
well. Bottom slurries, quench water, and gases containing 
catalyst particles (as shown in the image on this spread) are 
examples of media where the valve solutions must combine 
both enhanced wear-proof materials and manufacturing 
technologies capable of producing defect-free components. 
Besides wear, other application-specific requirements, such 
as resistance to corrosion or thermal shocks, may further limit 
the feasible construction material options. There is no one 
engineering material that is superior for all applications, and 
the optimal selection of valve construction materials typically 
is a combination of metallic, ceramic and composite materials.

UPTIME AND CAPACITY  |  The direct purchasing cost 
of process devices is often emphasized in investment 
decisions, although it typically is a minor part of the total 
cost of ownership; the majority of costs can be attributed to 
maintenance, repair and operation (MRO). In the worst case, 
a small savings in purchasing costs later turn into significant 
expenses caused by excessive maintenance costs or process 
disruptions that potentially jeopardize the production and 
operation of the plant. It is challenging to identify and discount 
all the lifetime costs, especially in greenfield investments, but 
the strong involvement of experienced process operators, loop 
tuning engineers and maintenance professionals can help to 
broaden the picture of usability and costs beyond the initial 
purchase cost. After all, it is the effective uptime and capacity 
that maximize the return on investment.

RELIABILITY AND PRODUCTIVITY  |  In a bi-metal valve 
body, a thick (5-15 mm) layer of protective material covers 

T
the surfaces exposed to wear or corrosion, while the pressure 
retaining wall is less alloyed standard material. End-user 
feedback confirms that the unique MMC (Metal Matrix 
Composite) materials often extend the effective lifetime of the 
construction in demanding applications, such as the handling 
of ceramic catalysts or erosive slurries.

The manufacture of MMC materials and bi-metal 
constructions is possible with PM HIP technology (Powder 
Metallurgy, Hot Isostatic Pressing), which secures the bonding 
of dissimilar materials and eliminates the quality issues, such 
as porosity, dilution of alloying or micro-cracks associated with 
traditional cladding methods. The longer lifetime, the extended 
maintenance intervals, and the constant performance of the 
Metso bi-metal valves help to drive measurable business 
results from continuous production processes.

These advanced materials and valve constructions not only 
offer direct savings by bridging the time gap from premature 
wear-out to targeted interval of equipment replacements 
and plant turnarounds, they also contribute to continuous 
productivity and eco-efficiency of the processes. Even with 
the higher utilization rate from the investment there are 
no compromises in safety or product quality, because the 
reliability and constant performance of these innovative 
materials and flow control devices make it possible to 
maintain optimal process parameters longer. The longer 
effective operating life of valves and their parts decreases 
unnecessary raw material cycles and the environmental 
load associated with the processing of excess raw materials. 
The decrease in unscheduled service and maintenance 
work lowers the risk to the occupational health of the plant 
personnel.  

MORE INFORMATION:
Jussi Hellman
Tel.: +358 40 8348528
E-mail: jussi.hellman@metso.com

“Careful selection of valve type 
and the sizing of control valves 
are essential in severe service 
applications, but avoiding wear 
damage in the most erosive media 
requires the use of optimized  
material solutions as well.”

» Technological development
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Using  
digitalization 
to boost efficiency TEXT: David Sear, Valve World magazine

PHOTOS: Vilhelm Sjöström, Metso  
and Shutterstock

As a valve manufacturer, Metso’s goal is to meet the customer’s current and 
future expectations, states Mika Nissinen, Vice President of the Oil & Gas 
business line. Those expectations, he continues, are often focused on getting the 
maximum availability out of their valves and systems. That’s why Metso can 
supply not just products, such as control valves, actuators and positioners, but 
also a whole suite of related services.

COMMITTED TO CUSTOMER SATISFACTION

HE MOOD AT METSO is definitely buoyant as 
2016 draws to a close. The past twelve months 
have seen the company make headlines for all 
the right reasons. Earlier in the year, for example, 
Metso received praise from the industry at large 
when it launched the Metso Neles NDX valve 

controller. This is, in fact, Metso’s third generation intelligent 
valve controller, and the design team put top priority on issues 
such as product robustness, operational reliability and ease of use.

 “The Neles NDX delivers benefits in so many ways. Here’s 
just one example: it has been built with one of the market’s 
largest air capacities. This means that in many cases the user 
will not need to purchase and fit additional instruments. This 
brings important savings as well as increased reliability of the 
installation as a whole,” Nissinen explains.

Metso is also delighted about the market response to its 
expanded globe valve product line, which now includes products 
for both general and severe service applications. The valve range 
encompasses balanced and unbalanced configurations, comes 
with a wide range of trims, including severe service and noise 

reduction options, and is available in pressure classes up to class 
2500.

“These valves are ideal for use in the key industries we serve, 
including oil & gas, refining, power generation, pulp & paper, 
etc.” Taking a moment to reflect on Metso’s comprehensive 
product range, Nissinen continues: “With our linear and rotary 
control valves plus the NDX, we feel we have a pretty unbeatable 
control valve offering for the market.”

DIGITALIZATION  |  In addition to the tangible products, such 
as valves, actuators, positioners and the like, Metso has also 
developed some highly-acclaimed service products. These are all 
designed to help end users achieve real benefits. One of Metso’s 
digitalized services is accurate mapping of the installed base by 
inspection of both Metso and customer records; this allows for 
the optimization of spare parts inventory while ensuring the 
desired level of coverage and hence uptime.

Nissinen goes on to explain that Metso’s digitalized services 
are based on a flexible platform, so when applied to a plant’s 
installed base and stocks of valves, it will suit that customer’s 

T

» Technological development
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WE AT METSO are always open to trialling 
new ideas. For the development process of 
the new Neles NDX device, we adopted a new 
lean approach in the design phase. Thanks 
to this new approach, this third generation 
intelligent valve controller went from concept 
to production in just half the time compared 
to the previous models. The idea was simply 
to split up the project into smaller, more 
manageable components rather than trying to 
continuously focus on the big picture. 

We set clearly defined targets and 
milestones for each member of the project 
team and initiated checkpoints every three 
weeks. This plan proved to be a very effective 
way of keeping the project on track and on 
schedule. Not only did this approach help focus 
attention on the project, it also proved much 
easier to identify and rectify any problems that 
did crop up. 

Despite the short development time, the 
Neles NDX was thoroughly tested at every 
stage. In fact, more laboratory and field tests 
were run on the NDX than on any other 
positioner we have developed to date. We have 
absolute confidence in the quality of our latest 
intelligent valve controller.

In addition to its technical features, the 
Neles NDX has several other strong selling 
points. For example, the NDX can be universally 
applied, regardless of industry, valve size or 
even the manufacturer of the valves in use. We 
designed the NDX so that it can be 
just as easily fitted onto third-party 
products. This means that plant 
owners can standardize on this 
one controller throughout their 
facilities. This just goes to show that 
in everything we do we are always 
thinking about how we can further 
improve our products and services 
to make life easier for our customers 
and boost their uptimes.  

PRODUCT DEVELOPMENT IN FOCUS

New product  
innovations require 
new development 
processes
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preferred model. “With some customers we are already using 
our safe and reliable data exchange with the end user ERP’s or 
CMMS’s to ensure that the data is always accurate and up-to-
date. This saves a lot of administrative work on their part.”

While talking about services, Nissinen brings up the topic of 
digitalization. “Nowadays it seems that all companies are looking 
to put a digitalization strategy in place. However, this is nothing 
new for Metso: we have been offering digitalized services for 
maintenance optimization, fleet management, spare parts, order 
optimization, etc., for many years already. Our approach is both 
practical and pragmatic: when asked for a customer-specific 
solution, we can modify an existing solution so that it is tailored 
to the client’s requirements.”

The Metso service portfolio currently consists of various 
solutions, all with a strong focus on helping the customer increase 
reliability and efficiency. “As we look to grow this part of our 
business, we are currently developing an application to manage 
our field services-related reporting.” 

Discussing how Metso can help customers better manage their 
valves and systems, Nissinen seamlessly turns to the topic of big 
data. “Nowadays companies are practically being deluged by 
huge volumes of data from a variety of sources. The challenge for 
them is in analyzing that data, identifying trends and working out 
the most appropriate response or course of action. We have borne 
that in mind during the development of our NDX. Based on our 
many years of experience with intelligent controllers plus our 
diagnostic capabilities, we are able to not only deliver data to the 
valve operator, but also help him to interpret that data. In short, 
we can provide concrete recommendations that end users can rely 
on when making decisions.”

Metso is also well aware of the fact that plant operators often 
wish to consolidate the various systems they have in place. For 
example, the Metso Expertune PlantTriage tool, which monitors 
the performance of control loops, can be integrated with higher-
level systems to deliver valuable field information directly to plant 
operators.

The time is definitely ripe for Metso to further develop 
and promote all its digital tools. “In general, customers are 
increasingly interested in digitalization, so we are ideally 
positioned thanks to the tools already in our portfolio. Of course, 
some customer groups are more advanced than others. Take the 
oil and gas business, for example, where condition monitoring of 
larger equipment is already quite commonplace. So now we are 
looking to inform them about the advantages of having similar 
systems in place for smaller field devices too.”

LEAN DEVELOPMENT  |  When it comes to managing its own 
affairs, Metso managers run a tight ship. A safety culture has 
been propagated throughout the entire company, for example. 
“This initially required quite a significant change in people’s 
mind-sets, but it has since become an embedded part of the daily 
thinking and management routine. In fact, our safety philosophy 
is probably an important contributor to our success, as it reflects 
positively on our business conduct and plays a key role in the 
customer’s decision making process.”

Another hot topic for the Metso management team is 
continuous improvement and cost efficiency. “This is a 
competitive market so we have to look carefully products’  
cost structure and look for improvements. At the same time, 
we are actively developing our staff and encouraging leadership 
skills. A well-trained and motivated workforce is a key asset in a 
rapidly changing and challenging market situation.”  

MORE INFORMATION:
Mika Nissinen
E-mail: mika.nissinen@metso.com

Based on extended article originally published in ’Valve World 2016 Conference 
Brochure’, as ‘Welcome to uptime: using digitalization to boost efficiency’.

“We are actively developing our  
staff and encouraging leadership skills. 
A well-trained and motivated workforce 
is a key asset in a rapidly changing and 
challenging market situation.”

In general, customers are increasingly interested  
in digitalization, so we are ideally positioned 
thanks to the tools already in our portfolio. 

MIKA NISSINEN, VICE PRESIDENT OF OIL AND GAS BUSINESS LINE, METSO
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Delivering reliable valve  
performance to new demanding  
industries and markets

BUTTERFLY VALVES NELES BWX 

Metso’s Neles BWX high-performance butterfly valve has now gained ground 
in meeting the challenging requirements of various process industries globally, 
including air separation unit (ASU), liquefied natural gas (LNG), purified 
terephthalic acid (PTA) and the turbine business. 

BWX VALVES ARE NOW SECURING process performance 
for one of the largest LNG customers in China and for refining 
customers in India. Originally developed for the oil and gas 
industry in close collaboration with the gases and engineering 
company Linde, the valve has immediately proven its 
performance in a greenfield project for an air separation unit.

By applying the BWX to new purposes in various process 
industries, a wider scope of our customers are now able 
to benefit from the superior valve design and the easy 
maintenance and energy efficiency that comes with it. The 
body has a monolithic design without a clamp ring, which is 
optimal for high safety and reliability in use, as there are no 
additional parts or screws that could detach.

“With the unique features of the BW platform combined 
with this state-of-the-art BWX valve series, we are providing 
real value to our customers especially when it comes 
to safety, efficiency and reliability. The platform design 
approach allows for easy and fast customization for all 
main process industries, from cryogenic to extreme 
warm temperatures,” says Martin Dreßen, Business 
Manager, Oil & Gas business line, Metso.

The quick-closing Neles BWX butterfly valve has 
been specifically designed to meet the new oxygen service 
requirements. The valve has a high Cv value provided by its 

metal-seated butterfly design. As a result of the unique sealing 
system, the valve can perform even with a critical pressure 
ratio and at an operating angle as small as 10 degrees.   

MORE INFORMATION:
Martin Dreßen 
Tel.: +49 8294 8695 5406 
E-mail: martin.dressen@metso.com

SAFETY, 
EFFICIENCY AND 
RELIABILITY
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Updating an industry standard
METSO ANNOUNCES the upgraded Quartz valve monitor that provides better  
open and closed visibility and improved resistance to vibration and mechanical stress  
in process industry applications. The product has been updated with modular 
components, enabling a faster assembly process and lower unit cost. 

With a variety of switch and sensor configurations and optional enclosure options,  
the Metso Quartz is suitable for most on/off applications. The upgrades include  
1) cost effective and reliable solid state sensors, 2) an extended visual indicator with 
better visibility, and 3) a sealed mounting system that prevents weather/icing and 
contaminants from entering the coupling and visual indicator mechanism. The optional 
H-coupler mounting also has been improved to provide a more rugged attachment to 
the actuator. The Metso Quartz remains well-suited for hazardous explosionproof and 
intrinsically safe applications and is approved for global markets.

With the new updates, the Metso Quartz platform will continue to be an industry 
standard in multiple industries, from chemical, oil and gas, pharmaceutical and biotech, 
to food and beverage, marine, offshore service vessels (OSV), biofuels and more.   

MORE INFORMATION:
Kevin Hufnagle 
Tel.: +1 (218) 737-0713
E-mail: kevin.hufnagle@metso.com

Reliability in a compact package

AXIOM ANVALVE CONTROLLER

METSO HAS LAUNCHED the Axiom AN, an advanced valve communication and control  
monitor for quarter-turn actuators. The product is designed to deliver reliability in a space-
efficient, corrosion-resistant package, which enables long life at a good overall value. 

Inventory reductions are possible, since one standard model may be used in many 
applications and environments. The amount of required space is minimized and installation 
simplified with the mounting manifold system that combines the mounting base and 
pneumatic manifold. The C-Module (continuous sensing) integrates a magnetic resistive 
sensor system to monitor exact valve position. This eliminates moving parts and 
problematic shaft bushings, which often contribute to extra maintenance expenses.

To improve the user experience, the Metso Axiom AN includes features such as 
rapid enclosure entry, easy configuration and unobstructed wiring access. The 
Metso Axiom AN provides remote access with an iPhone or iPad, thanks to the free 
“wireless link” app, which we introduced in our previous issue (1/2016).   

MORE INFORMATION:
Bob Jenson
Tel.: +1 (218) 737-0732
E-mail: bob.jenson@metso.com ON/OFF VALVE MONITOR QUARTZ
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VALVE CONTROLLERS NELES NDX

THE NELES NDX valve controller range is expanding with a 2-acting Ex d-certified 
device. The latest Neles NDX model will continue delivering the same performance, 
reliability and improved user experience as the first model. It too will suit a wide range 
of customer applications, regardless of industry or the brand of valves being used.  
The Ex d-certified Neles NDX will be available Q2/2017.  

MORE INFORMATION:
Marko Rissanen 
Tel.: +358 40 569 8489
E-mail: marko.rissanen@metso.com 

NDX coming out with Ex d-certified model

Metso Expertune PlantTriage™ is a control loop monitoring system 
that oversees process control loops night and day, diagnoses and 
prioritizes opportunities for improvements, and pinpoints major 
economic paybacks. It gathers process data from many different 
control systems, and monitors thousands of control loops. 

METSO’S PROFOUND UNDERSTANDING of smart positioners and valve position 
feedback systems has been incorporated into PlantTriage to meet customers’ needs 
for improved reliability. PlantTriage has also been tested intensively in a wide variety of 
demanding industries. It delivers value to customers by identifying and getting to the 
root causes of control system performance issues. 

We have now introduced several new assessments and a problem solver report 
related to valve positioner performance. For increased security, PlantTriage Version 13 
also contains several cybersecurity enhancements. JAVA-related vulnerabilities have been 
eliminated. Integration with Microsoft Windows Authentication allows administrators to 
manage network security seamlessly, according to the customer’s in-house IT policies.

In addition, PlantTriage Enterprise Systems have been upgraded. An Enterprise System 
provides a single view of the corporation, combining KPIs and results from individual 
plant sites to a central portal. In Version 13, PlantTriage Enterprise Systems provide alerts 
for conditions on loops and units in remote PlantTriage systems.   

MORE INFORMATION:
Steve Obermann
Tel.: +1 262 369 7711
E-mail: steve.obermann@metso.com

PERFORMANCE MONITORING  PLANTTRIAGE  

Software upgrades simplify real-time performance 
management and strengthen cybersecurity

READ MORE 
ABOUT  

PLANTTRIAGE 
IN ACTON  

ON PAGE 25
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The total scope of Metso’s contract
included the supply, installation and
commissioning of 1,740 valves and a
management system for 600 control loops.

» The world is our Showroom
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Celulose Riograndense has invested more than EUR 1 billion  
in its Brazilian project, the largest by a private company in  
Rio Grande do Sul state: a pulp plant expansion that began  
in October 2013 and was finalized in May 2015.

ARGE INVESTMENTS 
BRING IMPRESSIVE 
BENEFITS TO LOCAL 
ECONOMY  |  More 
than 600 local suppliers 
provided goods and 

services for the project that generated 
approximately 9,000 jobs. The impact to 
the local economy was impressive: more 
than half a billion euros in purchases, 
mainly from local companies in Rio 
Grande do Sul state.

Another benefit was the investment in 
manpower skills through a professional 
training program for about 10,000 
people. The new plant generates 4,100 

direct jobs and another 21,000 indirect 
jobs, most of them in the southern region 
of the state. The project is also sustainable 
with 81,000 hectares of own plantation 
forest.

The total scope of Metso’s contract 
included the supply, installation and 
commissioning of 1,740 valves and a 
management system for 600 control loops. 
Ninety percent (90%) of the valves were 
mounted in Brazil, a synchronization 
process between Brazilian and international 
experts. For Celulose Riograndense, the 
partnership was based on alignment  
– a keyword that can explain the success  
of the plant expansion process. 

L
TEXT: Nelson Valêncio IMAGES: Metso, Thiago Martins

Record  
     number
of valves and switches  
supplied and installed 

CELULOSE RIOGRANDENSE, BRAZIL
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KEY TO SUCCESSFUL PROJECT 
IMPLEMENTATION  |  Walter Lidio Nunes, 
CEO of Celulose Riograndense, highlights 
the uniqueness of the contract: a work of 
high complexity in the metropolitan area 
of   Porto Alegre, the main city in southern 
Brazil.

“The project was implemented on a 
strict schedule, thanks to the dedication 
and alignment of all the teams,” he said. 
“We have achieved indicators above the 
Brazilian average, including no strike. 
Depending on the parameter, the project 
overall rates were three times higher  
than similar projects in countries like  
the United States,” adds Nunes.

Among the key points listed by the 
CEO is the project coordination team: 
80-90% of the team members are 
professionals who had already worked 
together on other projects. Among them, 
Luiz Renato Chagas Figueiredo, Celulose 
Riograndense’s Power and Control 
Manager. Like Nunes, Figueiredo has long 
experience in the pulp and paper sector, 
including similar plant startup projects for 
Celulose Riograndense.

Another factor mentioned by Nunes 
is the alignment between the leadership 
team and partners. The daily effective 
communication was reinforced through 
strategic meetings of alignment between 
the board of the company and the leading 
managers of the expansion and with 
key suppliers. “The meetings were very 
objective; we have been using this concept 
– as a team – since 1995,” adds Celulose 
Riograndense’s CEO.

THE IMPORTANCE OF CONTROL VALVES 
IN THE NEW PLANT  |  The alignment also 

Automation allows remote diagnosis of  
automatic control valve performance,  
allowing Metso technicians to remotely  
check valve performance and identify  
problems like friction and stiction.

LUIZ RENATO CHAGAS FIGUEIREDO,  
POWER AND CONTROL MANAGER, CELULOSE RIOGRANDENSE
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enabled the successful deployment of the 
1,740 valves and the activation of the 
600 control loops. “The pulp production 
process is increasingly an automated 
transport of fluids and requires several 
devices, including valves,” explains 
Figueiredo. “The valves regulate the fluid 
flow, working as a final control element,” 
he adds.

In the case of new plant technology, 
Metso employs automatic control valves 
with positioners, combined with limit 
switches and a control loop monitoring 
system, Metso Expertune PlantTriage. 
The intelligence embedded in the valves 
allows them to store field information: 
the data are collected and interpreted by 
PlantTriage, enabling the performance 
evaluation of all devices. It’s like 
industrial Big Data in real time. The plant 
digitalization increases the reliability of 
the plant.

“The previous generation of plants 
forced us to spend more time fixing 
problems than detecting and preventing 

them,” argues Figueiredo about the 
digitalization. According to him, control 
systems are so sophisticated that they 
incorporate alarm mechanisms not only 
to diagnose valve performance but also to 
indicate indirect process disturbances.

“All valves are important, but they 
have a critical hierarchy. To avoid failure 
in the most critical elements, we can 
focus on the Pareto Principle, selecting 
and concentrating on the most important 
devices among the 1,740 valves installed 
by Metso,” says Figueiredo. The rule is 
valid for all plant equipment. The same 
assessment must apply also to control loop 
performance. According to Figueiredo, 
the currently 600 control loops was set at 
critical function and can be expanded in 
the future.

The data sources are not restricted 
to the valves’ details. Valves themselves 
are monitored by positioners and limit 
switches, devices that continuously 
evaluate the valves’ status and interface 
with the factory safety system. Metso limit 
switches have excellent compatibility; the 
same device can be used for different types 
of valves and at any voltage.

“Automation allows remote diagnosis 
of automatic control valve performance, 
allowing Metso technicians to remotely 
check valve performance and identify 
problems, like friction and stiction,” 
explains Figueiredo. “This integration 
gives us the chance to interact, maintain, 
and repair the monitored equipment, if it’s 
necessary.”

COMMITMENT THROUGHOUT  
THE PROJECT  |  The Brazilian project 
mobilized experts from Finland, India, 
China and, in the case of limit switches, 
the United States. Although many of 
the valves were imported from Metso’s 
European headquarters, the U.S. and 
Chinese operations also worked as 
suppliers.

To coordinate the multinational team, 
Metso has created a bridgehead in Guaiba 
city, shifting Brazilian technicians from 
several offices. Although international, 
the Celulose Riograndense project was 
coordinated by Metso’s Brazilian team.

The same commitment was observed 
in the final commissioning phases. Four 
highly skilled professionals in automation 
were already active in the factory three 
months before factory start-up, training 
the operators of Celulose Riograndense. 
The interaction also involved the 
maintenance area.

For Maximilian Furley, Director 
of Metso Flow Control business line, 
Celulose Riograndense’s new plant was 
the largest one related to   the pulp and 
paper sector in Brazil in recent years. He 
also stressed that the project involved a 
joint operation by Metso’s Brazilian and 
global team.  

MORE INFORMATION:
Maximilian Furley
Tel.: +55 15 21029743
E-mail: maximilian.furley@metso.com

Metso is a highly qualified supplier 
from more than just a technical point 
of view. We have the utmost regard 
for the company. We expect our 
partnership with Metso to continue 
through technology and idea inputs.

WALTER LÍDIO NUNES, CEO, CELULOSE RIOGRANDENSE
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Condition  
monitoring
drives reliability and  
process improvement

HE PRINCIPLES AND PRACTICES 
of condition monitoring can be 
applied broadly to many classes of 
equipment and processes. Smart 
instruments and smart valve 
positioners provide condition 
information throughout the plant. 

Even ‘dumb’ instruments can be effectively analyzed 
by software tools using real-time data from the plant’s 
control system or data historian. 

Traditional condition monitoring approaches 
consider, for example, vibration data from rotating 

equipment. This information can then be 
automatically analyzed to alarm upon excessive 

vibration. Detailed analysis of the vibration 
frequencies can also be used to predict 

specific upcoming failures, such as a 
worn bearing. Other information, 

INTELLIGENT SOLUTIONS

T
such as motor winding temperatures, can be used 
preventively to address bad operating conditions early 
and make adjustments to operation or equipment 
maintenance practices.

This article takes a broader view by describing how 
condition monitoring serves to drive specific, targeted 
actions to improve the reliability and performance of 
controls, equipment, and, ultimately, the process. The 
goals go beyond reliability alone, and address all of 
the plant’s key performance metrics, including safety, 
environment, reliability, quality and production.

CONDITION MONITORING PRACTICES  |  
Instrumentation and controls are the starting point 
for condition monitoring. They are the senses and the 
‘central nervous system’ of the plant. One must have 
reliable, accurate information as the basis for any 
monitoring effort, as, if measurements are   

Condition monitoring is the science and practice of monitoring 
key information to alarm, predict and prevent problems.  
In a way, condition monitoring is one of the original ‘big data’ 
applications in the industry.

TEXT: George Buckbee
IMAGES: Shutterstock & Metso
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Issues addressed with  
condition monitoring

ALARM PREDICT PREVENT PERFORMANCE

INSTRUMENTS Failures,  
safety

Process 
impact

Failures,  
process  
impact

Inaccuracy

EQUIPMENT Safety,  
damage, 
failures

Lifecycle, 
wear

Damage,  
process  
impact

Efficiency,  
process  
impact

PROCESSES Safety, 
environment

Impending 
issues

Trips,  
shutdowns

Production, 
quality,  
financials 

and process engineers make changes to the 
operating procedures.

CONDITION MONITORING FOR 
INSTRUMENTATION AND CONTROLS  | 
Tremendous gains have been made in 
recent years with the monitoring of 
equipment and controls. Two technologies 
have driven this: smart valves/instruments 
and control loop performance monitoring. 
These technologies have made it possible 
to see the health and performance of the 
plant’s ‘central nervous system’, while 
highlighting where most plants have 
significant opportunities to improve.

Many plants are operating with more 
than 20% of their controls in the manual 
operation, with up to 5% of instruments 
showing signs of failure and as many as 
30% of valves with significant mechanical 
faults. While plants are able to keep 
running in these conditions, it is obviously 
sub-optimal, and the corrective action of 
these faults can lead to big business gains.

Condition monitoring identified a 
sticking valve. The process calls for flow 
to be set according to a pre-determined set 
of values, however, the valve is ‘sticking’. 
So the valve controls keep trying to push 
the valve open or closed. This clearly 
upsets the process with an unsteady flow 
and wears down the valve with excessive 
movement. A simple inspection identified 
the problem as low air supply pressure 
to the valve. The corrective action, 
adjusting the air supply regulator, could be 
accomplished in just a few minutes, with 
only a small investment of time.

Simple repairs that prevent unplanned 
shutdowns represent the highest return on 
investment for the entire operation.

EQUIPMENT CONDITION MONITORING  | 
Aside from the rotating equipment 
mentioned above, there are many other 
forms of equipment monitoring in use. 
Each type of equipment may need a 
specific type of monitoring; however, there 
are some common themes:

• Monitoring hours of operation.
• Monitoring against design capacity.
• Monitoring of the environmental 

conditions, such as temperature and 
humidity.

• Monitoring of vibration.
In addition to these common metrics, 

inaccurate, noisy, or failed, then these 
efforts will be unsuccessful. Similarly, if the 
base regulatory controls are performing 
poorly, or unstably, then it becomes 
difficult, or impossible, to monitor the 
equipment and the process. Somewhat 
surprisingly, most plants suffer from 
significant issues with the base layer of 
instrumentation and controls.

Condition monitoring should not 
be a pure function of the maintenance 
department. A number of personnel can, 
and should, be affected by the actions 
resulting from condition monitoring 
analysis. While mechanics may need to 
investigate a motor, instrument technicians 
repair valves, control engineers perform 
loop tuning, operators adjust the process 

FIGURE 1 DIAGNOSTIC SOFTWARE

SMART INSTRUMENTS AND SMART  
VALVE POSITIONERS carry onboard  
diagnostic software. These devices report 
and summarise their conditions using 
industry standard communications  
and reporting.
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• Leverage: make good use of what is 
already there.

• Consolidate: put in place systems 
to consolidate and share data with 
personnel in different roles.

• Routine monitoring: data is of no use 
unless somebody is using it. Put in 
place business practices to make good 
use of the information.

• Prioritize again: with the key 
information in hand, actions/action 
plans should be prioritized again.

CONCLUSION  |  Today, condition 
monitoring offers plants much more 
than just checking the health and 
performance of individual instruments, 
equipment and processes. If used properly, 
condition monitoring improves a plant’s 
intelligence and increases both reliability 
and performance. In the best case, when 
all data from the controls, equipment 
and process is synchronized, a plant 
can take full advantage of condition 
monitoring to enhance many of its other 
key performance metrics, including safety, 
environment, reliability, quality and 
production.   

MORE INFORMATION:
George Buckbee
Tel.: +1 570 483 8525
E-mail: george.buckbee@metso.com 

Originally published in Hydrocarbon Engineering 
magazine, July 2016 issue as ‘The Drive to Success’.

each specialized piece of equipment may 
have its own form of monitoring:

• Heat exchangers can monitor pressure 
drops and fouling rates.

• Infrared thermography techniques can 
detect loose wiring connections as well 
as problems with bearings or couplings.

• Analysis of lubrication fluids can detect 
component wear.

• Ultrasound methods can detect issues 
with mechanical systems or fluid flows.

PROCESS CONDITION MONITORING  | 
The operating process is usually 
monitored closely by operations. Key 
performance metrics, such as production 
rate, quality and uptime, are tracked, 
trended and reviewed on a daily basis. 
More detailed condition monitoring is 
now becoming the norm in the process 
industries. Tracking of operating 
‘windows’ or ‘envelopes’ provides 
better insight into areas for process 
improvement. Traditionally, this is in the 
realm of process engineers.

The latest advances are tools and 
techniques to understand interactions 
between process, equipment and controls. 
After all, many process problems originate 
with equipment or instrumentation and 
controls issues. The challenge has been 
that process, equipment and controls 
monitoring are carried out separately, by 
different departments, and without good 
methods to compare information.

One example of how this is changing is 
the root cause analysis tools, such as the 
process interaction map. This, and other 
big data analysis tools, have entered the 
arena of condition monitoring, allowing 
plants to leverage historical data to 
develop greater insight and understanding. 
Furthermore, these tools help to 
streamline problem solving by clearly 
determining whether a root cause is 
related to equipment, process or controls. 
This ensures that the correct personnel 
are called upon to perform the proper 
corrective actions in a timely manner, 
avoiding the trial and error, waste, or 
re-work that often follows problem 
solving efforts. 

HOW TO GET STARTED  |  Chances 
are, a plant is already running at least 
some condition monitoring. Smart 
instruments and smart valve positioners 
are performing the monitoring, and 
even some of the analysis. But is all 
the condition monitoring information 
being used effectively? The 
following methods can be 
used to achieve the best 
gains from condition 
monitoring:

• Prioritize: choose 
the process 
operations with 
the highest business 
impact.

FIGURE 2 THE PROCESS INTERACTION MAP

THE PROCESS INTERACTION MAP identifies root causes of complex process upsets.  
The strong colors indicate strong correlations between possible causes and a known process upset.

Read about  
recent updates  

in our PlantTriage  
process condition 

monitoring software 
MORE ON PAGE  

23.
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Neles® NDX valve controller
delivers performance perfected

That’s how we make the big difference, the Metso Way.

The Neles NDX has been carefully designed and manufactured to make 
the big difference to our customers, regardless of end use industry or 
application. Savings are created through accurate, long-lasting and 
maintenance-free performance and through time saved as a result of 
extremely easy installation and use. The Neles NDX provides the reli-
ability and robustness you’d expect from a valve controller by Metso, 
for all valve brands in standard applications.

Find out more about the savings, safety and reliability that each  
Neles NDX valve controller offers at metso.com/ndx.

#TheMetsoWay


