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effects on process control. In the worst 

case, component failure can cause process 

shutdown. What if there were a means 

of predicting such a failure? What if you 

could check remotely, before regular 

maintenance, whether the valve needs any 

such action? These possibilities now exist 

- with Neles SwitchGuard!

What are the special features  
of Neles SwitchGuard?  

As described earlier, diagnostics are 

the key feature of SwitchGuard. They 

analyse the operation of an automated 

on/off valve while it is operating in the 

process, and this diagnostic information 

is stored within the device. With open 

communication technology, e.g. FDT/DTM 

and especially Neles FieldCare, you can 

bring these diagnostics features to the 

level at which you can use the information 

to plan your maintenance programme. 

This ensures high availability for switching 

applications and increases the valve’s 

reliability to a higher level. 

But there is yet more to Neles SwitchGuard.  

You can use it to control valve opening 

and closing with ramp profiles, i.e. you can 

define valve opening and closing times 

and the stroking ramp profile. For example, 

you can decide that valve opening should 

take place within 10 seconds, with the first 

phase happening very slowly and then 

(after flow starts through the valve) for the 

rest of the procedure to be much faster. 

And the same procedure can be chosen 

for valve closing. You can also choose that 

the valve closing profile and the target 

duration should be different and unrelated 

to the opening configuration.  This feature 

is useful when minimizing pressure impact 

in piping (water hammer). 

What about the future? 
With SwitchGuard, we have taken a giant 

step towards the greater reliability and 

availability of switching applications. But, 

in accordance with the Neles tradition, 

we shall continue the development 

of our products meeting even better 

the demanding requirements of your 

processes. The next step will be leakage 

detection in switching applications. 

With Neles ValvGuard, leakage detection 

was introduced a few years ago for 

ESV valves. Good experience in these 

applications has encouraged us to 

make a similar feature available for 

general switching applications. In batch 

processes, where zero-leakage in the 

valve is a must, this will give huge added 

value in terms of process optimisation. 

Especially nowadays, when productivity 

requirements put even greater pressure 

on the shutdown cycle, it is hard to 

continue to achieve zero-leakage after 

years of operation. In such applications, 

it is vital that your maintenance planning 

system or DCS receives an alarm or 

message, if leakage has reached an 

unacceptable level. In this way, it will 

be possible to react before an growing 

leak can seriously influence process 

performance. Once a leak is detected, all 

you will have to do, in most cases, is to 

make a few minor adjustments to the 

valve. This simple approach can realize 

enormous reductions in lost production 

for every leaking valve. When leaks are 

detected early, it will pay for itself many 

times over in a single year. Leakage 

detection will be available soon. 

 

Additional information:

juha.yli-petays@metso.com or 

janne.laaksonen@metso.com

Please also visit:

www.metsoautomation/neles

Neles SwitchGuard – Intelligent On/Off Controller with diagnostics.

How to use Neles SwitchGuard diagnostics information 
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Customers in many industries 

invest in new digital products and 

they demand intelligent valves 

that communicate fluently with 

their particular DCS (Distributed 

Control System). To make full use 

of intelligent capabilities and 

diagnostics, deep cooperation with 

other DCS vendors is essential. As 

a result, Metso Automation is now 

offering non-exclusive cooperation 

with DCS vendors worldwide in 

order to maximise the potential of 

Neles intelligent devices across a 

broad range of industries.  

Ideal solutions for customers
Co-operation of this kind offers 

much more than standard 

integration.  It makes it possible 

to profit from the full potential of 

intelligent devices used in control 

and safety applications in other 

vendors’ automation systems.  It 

has also helped to develop Neles 

products in the right direction 

and to achieve fully integrated 

solutions in various applications.  

Such innovations can often 

be achieved more effectively 

by developing the required 

technology together with other 

system suppliers to provide the 

final solution that the customer is 

really seeking.  For example, when 

expert valve diagnostics can be 

linked to other measurements in 

the process, the result is a truly 

comprehensive picture of process 

behaviour, which is a real benefit 

for plant operators. 

In ‘standard integration’, the vendor 

tests device drivers (e.g. FTD/DTM 

or EDDL) against the system 

vendor’s host system to guarantee 

interoperability. However, in 

deep integration, both the device 

vendor and the system vendor 

combine their know-how in order 

to provide comprehensive process 

information, rather than individual 

device data.

Integration with ABB, Honeywell 
and Yokogawa DCSs

Co-operation with ABB started 

in FDT technology where both 

companies were involved at 

a very early stage. With ABB’s 

system 800xA, integration requires 

minimal effort, because Neles smart 

products are part of the system’s 

device management library.

During last year, co-operation 

established with Honeywell 

means that the Neles product 

line can now be integrated with 

Honeywell’s Experion Process 

Knowledge System (PKS) to 

expand the application options 

for integrated control valves.      

Metso Automation has also joined 

Yokogawa Electric Corporation’s 

new VIP initiative that enables 

Yokogawa customers to integrate 

best-in-field devices, such as Neles 

products, that support both FDT 

and EDDL with their CENTUM 

series production control system 

and PRM asset management 

system. 

The special features of the Neles 

products concerned - the Neles 

ND9000 intelligent valve controller 

and the Neles ValvGuard partial-

stroke testing system as well as 

control, on-off and ESD valves 

- optimise process performance 

at an economic cost in the oil and 

gas, petrochemical, refining, LNG, 

pulp and paper and other process 

industries.

Additional information:

ismo.niemela@metso.com

Deep integration of Neles smart devices  
with other DCS vendors’ systems

FDT/DTM	= Field Device Tool/Device Type 	
	     Manager
EDDL 	 = Electronic Device Description 	
	     Language

The new TA-Luft approval for Neles valves
The revision of a German TA-Luft 

regulation led to a situation where 

all Metso Automation’s TA-Luft 

approvals became obsolete. This 

new regulation is somewhat 

more stringent than the earlier 

one, because it requires a valve 

qualification test to be made 

according to the VDI2440 standard.

VDI 2440 defines testing conditions 

as follows: “The valve has to be 

tested in pressures, temperatures 

and spindle/shaft moments 

covering operating conditions”. 

It also defines the leakage limits, 

which the valve has to meet during 

the test  (1E-2mbar*l/s*m or 1E-4 

mbar*l/s*m). In practice, this means 

combined high- temperature 

endurance and helium-leakage 

testing.

An emission-testing program for 

new TA-Luft approvals was started in 

2005 after extensive emission tests 

made according to the Shell 77/312 

specification. The testing itself was 

quite straightforward.  It was known 

that stem-packing leakage of a Neles 

valve is usually extremely low. The 

test program confirmed this. Results 

were very good and all the valves 

fulfilled VDI 2440 requirements 

without a problem.

As a result of this testing program, 

Metso Automation now have 

TA-Luft approvals for the following 

Neles valve types:

•	 RE control valve

•	 Finetrol rotary control valve 

•	 LW/LG butterfly valve

•	 L6 butterfly valve

•	 L1 butterfly valve

•	 XG/XM trunnion-mounted ball       

     valve

•	 XA/XT floating ball valve

Both stem packing materials, PTFE 

V-ring and graphite rings, have 

been approved. 

Additional information:

kimmo.koli@metso.com0
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Typical test results for a Neles valve in a VDI2440 test

Neles ValvGuard integrated in ABB’s DCS
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Our specialists receive 
questions related to valves 
and flow control every 
day and we want to share 
some of them with you. 
Compiled by Jari Kirmanen, 
Application Manager,  
Flow Control Applications 

Ask The Valve Doctor 

Q: 	 What is the difference between the installed 
flow characteristic and the inherent flow 
characteristic for a control valve?

A: The inherent flow characteristic of a valve is defined in such 

conditions where the pressure differential across the valve is 

kept constant. In constant pressure differential conditions, flow 

through the valve is proportional to flow coefficient Cv, which 

depends on valve travel. Because the valve flow coefficient 

represents the effective cross-sectional flow area of the valve, 

the inherent flow characteristic curve shows the dependence 

of the effective flow cross-section on relative travel. Hence the 

inherent characteristic is the shape of the flow curve in constant 

pressure drop across the valve. The most common inherent flow 

characteristic curves are an equal percentage, linear and a quick 

opening.

However, under installed conditions the valve is part of the 

process pipeline. Due to dynamic losses in pipe and pipeline 

equipment, the pressure drop across the control valve is very 

seldom a constant. Typically, the pressure differential across the 

valve decreases as flow through the valve increases. Therefore 

the installed flow characteristic is a function of pipeline pressure 

and the valve’s inherent flow characteristic. This means that in 

the same process, where the valves have equal maximum flow 

capacities but different inherent flow characteristic curves, the 

installed flow characteristics are different. To optimise valve 

control behaviour in installed conditions, such as linear, the 

installed flow characteristic curve should be targeted.

In order to study the valve’s installed characteristic accurately, 

two to three different sizing conditions are required. With the aid 

of modern valve-sizing software, such as Nelprof, the user has 

the possibility to model the installed flow curve, even outside 

the given conditions. In a case where only one condition is 

known, the DPm factor (i.e. ratio between pressure drop in design 

and fully closed condition) can be used to estimate installed 

behaviour. 

 

 

 

Nelprof flow characteristic curves

Q: 	 How can valve leakage be detected?

A:  Acoustic techniques can be utilised to detect leakage. It is 

known that leakage is usually accompanied by acoustic emission. 

An acoustic emission is a sound wave, or more correctly, a 

stress wave that travels through a material as the result of 

some sudden release of strain energy. Because acoustic energy 

travels by means of ultrasonic waves through the material of the 

structure, it may be detected by a remote sensor situated either 

on the containing structure, e.g. the valve body or in the fluid 

itself. 

The amplitude of the measured acoustic signal is determined by 

a number of factors, such as pressure, temperature, viscosity, the 

shape of the leak route or turbulence. The relationship between 

the leakage signal and actual leakage has been studied and a 

sufficiently accurate estimation formula has been developed.

Gas leakage and the leakage of liquid fluid within valves produce 

fundamentally different vibration spectra. Gas spectra exhibit 

prominent frequency peaks, which are dominant. That is to say, 

certain frequencies react more actively than other frequencies. 

Liquid spectra, on the contrary, are relatively broadband.

A leakage detection system has already been developed for 

the Neles ValvGuard partial stroke testing system. A similar 

method will be shortly incorporated in Neles SwitchGuard, a new 

intelligent controller for automated on/off valves. Numerous 

critical applications can be listed, which would benefit from 

leak detection. Clear savings can be highlighted, e.g. reducing 

losses to the environment and to flaring, improving maintenance 

planning, etc. Last but not least, with the aid of Neles FieldCare 

asset management software, leakage detection can be used 

to predict potential leakage problems up front, i.e. before they 

reach the level where they could disrupt the process. 

Leakage sensor for Neles ValvGuard
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Metso Automation originally 
developed the special L4 version 
of the Neldisc butterfly valve  for 
special applications like the one 

required by Uhde. This valve’s 
distinguishing features are 

nominal diameters up to DN 900 
and nominal pressures up to PN 

320 (ANSI Class 600 to 2500).

By Ursula Gehl

Fertiliser plant equipped with Neles valves

Fertile Ground for Growth
Uhde GmbH, based in Dortmund, engineers 
and builds fertiliser plants. These are usually on 
a large-scale, calling for a reliable partnership 
with components and systems suppliers. Metso 
Automation supplies butterfly and ball valves, 
pneumatic actuators, valve positioners and limit 
switches to Uhde.

“Maximising a plant’s uptime is the first priority”, 
explains Dietmar Müller, buyer at Uhde GmbH 
in Dortmund. “If this kind of plant has to shut 
down operations for any length of time, the 
damage can quickly add up to hundreds of 
thousands of euros; that’s why all components 
have to be as reliable as possible. This applies 
in particular to components used in complex 
applications or difficult media.” 

A fertiliser complex built by Uhde on the 
Persian Gulf in Qatar is the most recent 
example of this kind of application, and the 
plant is an industry leader in many categories. 
At the behest of the Qatar Fertiliser Company 
(QAFCO), Uhde designed and built the “QAFCO 
4” complex about 40 kilometres south of the 
capital of Doha.

World’s highest production rate
at a single location

The plant is designed for an annual capacity 
of 660,000 tonnes of ammonia and 1 million 
tonnes of urea. No other single plant today 
produces such immense amounts of fertiliser. 
Of course, this kind of yearly capacity calls 

The “QAFCO” complex is the largest single production site for fertiliser in the world, with an annual capacity of 2 million 
tonnes of ammonia and 2.8 million tonnes of urea.
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Fertiliser production on the Persian Gulf: South of the capital city of Doha in Qatar is a fertiliser complex engineered and 
built by Uhde. Uhde has a reputation as the world’s leading supplier of large-scale fertiliser plants.
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In the fertiliser industry, Uhde GmbH of Dortmund is known as the world’s 
leading supplier of large-scale plants. The complex equipment required 
for producing ammonia and urea granules out of natural gas places 
multilayered, high-level demands on all components. That’s why Uhde 
relies on Neles butterfly valves and ball valves as well as pneumatic 
actuators, valve positioners and limit switches in this high-end field.
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for a plant of a “certain size”, which is quite an 
understatement considering the actual dimensions at 
Qatar: besides producing ammonia using a proprietary 
Uhde process and the production of urea, the complex 
also encompasses storage facilities for both materials 
(the urea storage area alone is about the size of five 
football pitches), steam tanks, demineralisation and 
formaldehyde plants and a sea water intake unit for 
cooling water. The modern processes used are energy-
saving and environmentally friendly.

In this and other fertiliser plants all over the world, 
Uhde uses valves, actuators, valve positioners and 
limit switches from Metso Automation. “Component 
performance and reliability are the key selection 
criteria”, explains Dietmar Müller. “The Neles valves 
are used primarily in the high-end realm where large 
nominal diameters are required. Moreover, the valves 
used here must be able to stand up to high pressures 
and high differential pressures.” 

The right choice 
for complex applications

Uhde uses Neles metal-seated butterfly valves from the 
Neldisc series up to a nominal diameter of DN 1000, 
soft-seated valves from the Wafer-Sphere series up to a 
nominal diameter of DN 600 and metal and soft-seated 
ball valves. In addition, a special version of the Neldisc 
series L4/L5/L10 is deployed which Metso Automation 

originally developed expressly for special applications 
such as the one required by Uhde. The metal-seated 
butterfly valves are available with nominal diameters 
ranging from DN 100 to 900 for nominal pressures of 
PN 100 to 320 (ANSI Class 600 to 2500).

“We already deployed this valve technology from 
Metso Automation in our very first plant in Qatar, 
which has been in operation since 1997 and set new 
standards at that time for production volume. Our 
long years of experience with Neles valves has shown 
that they are the right choice for complex applications 
as their quality goes well beyond that of standard 
components”, sums up Dietmar Müller. At the same 
time, he underscores his company’s good working 
relationship with Metso Automation. “Thanks to our 
close co-operation over more than 20 years, we have 
been able to build up a relationship based on trust. 
Each business knows what the other needs and 
recognises the significance of this type of project.”

Additional information:
hans.meyer@metso.com

The first-class ND9000 intelligent valve 
controller is distinguished by outstanding 
diagnostics and is able to communicate 
with FOUNDATION Fieldbus, Profibus Pa 
and HART networks. 

B series pneumatic 
actuators are ideally suited 
for demanding on/off 
control service. Depending 
on their needs, users can 
choose from single- and 
double-acting actuators 
and spring-return actuators. 
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Numerous field devices have been in use for 

many years at Degussa C4-Chemie, the DWA 

facility for hydrogen production, which supplies its 

own site in Marl, Westphalia, and other Degussa-

owned production plants as well as non-Group 

companies.  Because even planned shutdowns 

are kept as short and simple as possible, the task 

of preventing unplanned shutdowns, with their 

serious consequences, is of prime importance. 

With this in mind, Degussa decided to install a 

system, which would exploit the full potential 

of modern field devices. Intelligent field devices 

offer the main required functions – such as 

online parameter setting, online monitoring and 

comprehensive failure diagnostics.  All valves used 

in this Degussa facility are equipped with either 

Neles ND800 or Neles ND9000 intelligent HART-

capable positioners from Metso Automation. 

Metso Automation technicians installed a HART 

Multiplexer network at the same time as the new 

monitoring software. 

Neles FieldCare Professional runs on a standard 

computer supplied by Degussa and is based on 

FDT. Regardless of the vendor of the individual 

components, the system enables parameter 

setting and calibration as well as the diagnostics 

of any field device.  The ability to manage all 

devices and different communication protocols 

by a single tool is worthy of the title ‘system’, 

which has become a reality thanks to Field 

Device Tool (FDT) and Device Type Manager 

(DTM) technology.  

The open and standardized communication 

platform FDT ensures the full functionality of  

field devices in a process control system (DCS) 

or a plant asset management system (PAM), 

regardless of vendors and communication 

protocols. At the same time, FDT supports all the 

major communication protocols (HART, Profibus 

and FOUNDATION Fieldbus).  Now that they have 

installed FieldCare Professional software, Degussa 

can set parameters for both Profibus and HART-

devices. 

Simplifying work and monitoring
Thanks to its numerous functions, FieldCare 

Professional software simplifies the everyday 

tasks of the user – ranging from the supervision 

of device condition to the configuration and 

planning of the network and process monitoring. 

Bus scanning, device recognition and DTM 

assignment follow automatically. The software 

offers further advantages, such as simultaneous 

access to several devices as well as uploading 

and downloading of the device configuration. All 

device functions conform to DTM and all users’ 

DTMs can be started from the FDT frame. 

With Condition Monitoring FieldCare Professional 

offers a central function for the automatic reading 

of status messages from all field devices. The 

aim is to automate the questioning, analysis 

and storage of all important failure messages or 

alarm messages, as well as all diagnostic data, 

so that maintenance personnel receive specific 

information on the condition of the field devices 

before total breakdown occurs. 

Increased operational reliability
The automated display of all diagnostic data for 

predictive maintenance saves time and releases 

maintenance personnel for other duties. By 

using online monitoring, the performance of 

field devices is registered in real time, visually 

represented and reported by e-mail. The alerts 

take place before critical operational conditions 

occur. Therefore, shutdowns based on field device 

failure are avoided and the maintenance of the 

facility becomes scheduled. This is why FieldCare 

is much more than a tool for parameter settings; 

it offers ‘active asset management’. 

Additional information:

ulrich.gensicke@metso.com

Neles Oy was established to respond to the 

valve needs and demands of the Finnish pulp 

and paper industry. This industry has gone from 

strength to strength in recent years. 

Co-operation between UPM-Kymmene and 

Neles has developed over decades to create a 

solid basis for the current close co-operation 

and trust between the two companies, and 

recently the degree of co-operation has 

deepened.

Trust in Neles valves
Metso Automation has achieved the status of 

first-priority supplier for UPM’s maintenance and 

project investments. The internationalisation 

of UPM-Kymmene provides the opportunity 

for Neles valves to find their way on to 

manufacturing sites worldwide. Today, 85 % of 

UPM’s automation valves are supplied by Metso 

Automation.

Special emphasis on project deliveries 
UPM and Metso Automation co-operate 

closely in the development of project delivery 

schedules. Timetables are a key factor in project 

deliveries, which is why it is so important to find 

a mutually effective process that responds to 

the exacting demands of project schedules. 

The supplier’s role reaches a new level 
In recent years, co-operation between the 

two companies has extended even further. 

The supplier’s role has developed from simply 

offering technical know-how to providing 

control of overall cost-effectiveness. 

Metso Automation has concluded many 

corporate service agreements for Neles valves. 

Under the terms of these agreements, the 

supplier takes care of the cost-efficient control 

and maintenance of spare parts and spare 

devices. A range of modular service agreements 

has been developed to meet customers’ needs, 

and similar agreements are beginning to be 

implemented for other Metso Automation 

product groups.

Additional information:

ilpo.miettinen@metso.com

UPM and Neles – a long history together

To be competitive, high productivity and reliability are important factors. For this 
reason, Degussa uses Neles FieldCare Professional software developed by Metso 
Automation for predictive maintenance, which significantly reduces shutdowns 
resulting from field device failure.  

Some significant project deliveries to 
UPM including Neles valves:

Pulp and paper plants:
UPM Rauma 400, PM4
UPM Kuusankoski Artti PM8 project
UPM Wisaforest REC800 recovery line
UPM Changshu, PM2, China - 2005
UPM Nordland Papier - 2006, PM3

Power plants: 
Kyminvoima, Finland
UPM Shotton ‘Phoenix’ UK
UPM Chapelle Darblay ‘Chabio’, France
RAVO-Rauma, Finland

Good for maintenance – even better with monitoring

Degussa profits from device and 
asset management software
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By Janie Jeffreys

Complementing the Metso valve offering
As a result of joint ventures and long-term partnerships, Metso regularly supplies 
a number of products, which complement its own offering: for example, G Series 
valves produced by SNJ – Shanghai Neles-Jamesbury Valve Co., Ltd. in China and 
Arca globe control valves from Arca Regler GmbH in Germany.

Arca globe control valves
Arca globe control valves have already been successfully used for the last three years as 

a complementary product to Metso valve packages. These globe valves are employed 

principally for small CV applications and high-pressure duties.  For example, we make 

extensive use of the following Arca globe valves: 

1” - 12” ASME 600 – 900 and 1” - 8” ASME 1500.  

Arca has now expanded their standard offering 

to include 1” - 4” ASME 2500 valves.

In addition, we can offer class 150# and 300# 

valves in ½” to 24” sizes in the CV range starting 

from 0.06.

Arca also manufactures steam-conditioning 

valves and desuperheaters, which are 

mainly used in the power industry.   We have 

supplied Arca steam-conditioning valves and 

desuperheaters for two projects in France and 

we also have an order from Finland for a steam-

conditioning valve, which includes supply of a 

steam-pressure measuring, valve safety and test 

system. This valve has an additional function as 

the process safety-relief valve. 
High temperature & pressure globe valve

Additional information:

marcus.finne@metso.com
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Amera Hess Thailand (AHT) are 

developing the Phu Horm gas reserves 

in North Thailand for use at the Nam 

Phong power plant near Khon Kaen.  

The expected production rate will 

average 140 MMscfd (Million standard 

cubic feet per day) over an expected 

field life of approx. 20 years.  However, 

the pipeline system will allow for an 

upside capacity case of 200 MMscfd.

Some 270 pcs G series valves, both 

manual and pneumatically operated 

in sizes from 2” to 20” and in classes 

from 150# up to 1500# will be 

supplied for the Phu Horm project. The 

pneumatic actuators for Phu Horm are 

Neles B series.

Initially, reservoir fluids will be 

gathered at 3 well sites, each with 

a provision for four future wells.  

Gathering pipelines will be installed 

and the fluids commingled and 

exported via a main pipeline to the 

new stand-alone gas processing 

plant in the Nam Phong area, where 

liquids will be separated.  The gas 

will be dehydrated, hydrocarbon 

dew pointed, metered and carried 

to the PTT Public Limited Company 

plants, then onward to the Electricity 

Generating Authority of Thailand’s 

Nam Phong power plant.  A 16” 

diameter pipeline will transport wet 

gas and condensate fluids approx. 60 

km from Phu Horm.

The delivery consists of valves for the 

transport pipeline, the well sites and 

the gas processing plant and has a 

total value of almost Euro 2 million.

Euro 2 million order from Thailand for G series ball valves 

Typical G series ball valves

Steam conditioning valves
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Jamesbury sealing 
technology revolution

High-cycle Wafer-Sphere valves - 
two million cycles with clean media

A high-cycle option available with Jamesbury Wafer-Sphere high-
performance butterfly valves results in life cycles four to five 
times greater than those recorded for valves with conventional 
components. Much of the research and development work for this 
advancement was done in cooperation with the air separation 
industry, where high-cycle Wafer-Sphere valves are now lasting up 
to two million cycles.

High-cycle Wafer-Sphere valves rely on a number of advanced 
components to reduce deterioration of wear parts and increase cycle 
life. The low-torque and wear resistance provided by Jamesbury  
Xtremeseats was particularly instrumental.

Other important high-cycle components include filled super PTFE 
shaft seals, 316 SS/Woven PTFE shaft bearings, PEEK-filled thrust 
bearings and extruder rings.

Actual life cycle performance is subject to media, pressure and 
temperature conditions.

Applications such as oxygen, nitrogen, hydrogen and other clean 
media are ideally suited for this option. There are also a number 
of media conditions that preclude use of the high-cycle option, 
including media containing acids or chemicals such as chlorine, 
bromine and sulfur dioxide, steam, and temperatures that exceed 
325°C (163°F).

The air separation industry proved to be an ideal test case for the 
high-cycle option because it has numerous high-pressure, high-cycle 
applications, which severely test the longevity of high-performance 
butterfly valves. It is not uncommon in these applications for on-off 
valves to cycle every five or six minutes, going from full open to full 
closed in less than a second. Many of these valves must cycle one 
million times a year (see Pic. 1).

With high-cycle option valves, captive users of air separation units 
have been able to extend maintenance shutdown intervals for as 
long as two years. This, in turn, has impacted the profitability of such 
applications as computer chip manufacturing where the value of 
lost production and subsequent start-up costs after a maintenance 
shutdown are unusually high.

Pic 1. JAMESBURY Wafer Sphere 815 Lugged in 
Stainless Steel with Xtreme Seat
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Ball valve seal reduces acid service  
replacement costs

Replacing conventional jam-seal ball valves with 
those incorporating the Jamesbury Xtreme flexible-
lip seal has the potential to dramatically reduce the 
replacement costs for valves in critical acid service 
applications. In one case, the replacement cost savings 
for 24 ball valves (2-, 3- and 4-inches) used in acrylic 
acid manufacturing was at least $60,000 annually. 
Jamesbury reports that savings in other acid service 
applications are comparable.

In the acrylic acid application, two or more leaking ball 
valves in the process had to be replaced every thirty 
to sixty days. Over a 12-month period, the company 
replaced the leaking products with Xtreme-seated 
valves. Nearly two years later, none of the new valves 
have leaked (see Pic. 2)

The original valves were a cam-action “jam” design 
using PFA or PTFE seats. The new valves incorporated 
the Jamesbury Xtreme flexible lip design, with an 
advanced blended polymer seating material that has 
five to eight times better cycle life versus competitive 
products. 

JAMESBURY 7000 Series Reduced Bore Ball Valve in 
Stainless Steel with Xtreme-Seat

The most obvious cause of leaking was degradation of the valve 
seat due to “popcorning.” This happens when acid works its 
way into microscopic pores in the seat and causes it to harden, 
exposing edges that can be ground and torn when the valve is 
opened and closed. 
					   
The problem is compounded when the jam seats retain acid, under 
considerable pressure between the ball and the valve body, when 
the valve is closed. Subsequent hardening of the seat material also 
causes it to lose its memory (i.e., not to return to its original shape 
after pressure). Deformation of the seat due to poor memory 
accelerates wear and results in premature leaking.

The Xtreme material also has a much tighter cellular structure, 
which reduces the opportunity for acid to collect and dwell in 
microscopic pores. In addition, the flexible-lip seal design is self-
relieving, which means that groves in the seat allow pressurized 
acid to be released upstream instead of being trapped in the valve 
cavity when the ball is closed. Both of these factors reduce the 
likelihood of popcorning and rapid seat degradation.

Additional information: 
delphine.finance@metso

Pic. 2. JAMESBURY 9000 Series Full 
Bore Ball Valve in Stainless Steel 
with Xtreme Seat




