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Accurate controls and  
predictive condition  

monitoring for the biodiesel 
production process 

Metso Automation is supplying some 70 
control and automated shut-off valves to 
Neste Oil Oy’s biodiesel plant in Porvoo. 
The functional and safety specifications 
for these valves were demanding, and they 
also had to comply with strict fire safety 
requirements, the requirements of the 
ATEX directive for potentially explosive 
atmospheres, and environmental 
regulations.

The valves use digital valve controllers, 
which allow for accurate adjustments and 
predictive condition monitoring. The first 
valve deliveries to the new plant were in 
May, and nearly all of the valves will have 
been supplied by now. 

Neles automated shut-off valves
•	 XA/XT series ball valves (ANSI 300/150)
•	 L6 series butterfly valves (ANSI 300/150)
•	 B1J actuator

Neles control valves
•	 Finetrol rotary control valves  
	 (ANSI 300/600)
•	 RE series segment valves (ANSI 300)
•	 T5 series rotary control valves  
	 (ANSI 300/600)
• 	 EJ/B1J series actuators
•	 Neles ND9000 digital valve controllers

Neles Finetrol rotary control valve with 	
Neles ND9000 digital valve controller
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Ask The Valve Doctor 

Q:	 What is ‘travel characterisation’ and how 
does it affect valve performance?

A: Positioner travel characterisation, sometimes called positioner curve 

modification, is used to modify a valve’s inherent flow characteristic 

in order to optimise a valve’s installed controllability and control loop 

performance. The ultimate goal is to linearise valve installed flow 

characteristic, as has been highlighted in a previous ‘Ask the valve 

doctor’ column. 

Conventional positioner characterisation would require a non-linear 

cam feedback mechanism to modify the linear relationship between 

valve input signal and actual travel.  A non-linear cam improves the 

Q:	 "We have a problem with our critical, high 
cycling on/off applications.  These valves are 
controlled by solenoid valves, which we have 
found sometimes to be unreliable. They have 
jammed without any initial warnings. Another 
issue is that we are worried about the valve 
sealing with fast stroking times. What do you 
suggest for ball valves and minimum stroking 
times for them?"

A: Applications involving continuous and fast stroking times can 

present various challenges for automated on/off valves. Such valves 

may undergo continuous temperature variation; fluid may be dirty 

or sticky; and wrong valve selection may cause problems such as 

poor stroking and/or valve jamming. Ever-increasing emphasis on 

environmental issues is also causing the process industries to pay 

greater attention to emissions coming from valves. This makes it 

important to use low-emission gland packing for valves in high-cycling 

applications. In addition, long-lasting tightness and smooth operation 

without wear and tear are obvious requirements for continuously 

cycling valves. 

Whenever fast stroking times are required, special valve coatings may 

be needed to ensure smooth valve operation.  An old rule, 1"/1 s, which 

sets limits for stroking time by valve size for valves with continuous 

seat-trim contact, can be used as a rule of thumb. Faster operating 

times can of course be achieved, but special attention should then 

be paid to valve materials and coatings, especially in ball valve 

applications. Obviously high pressures and temperatures may increase 

valve challenges.

In addition, continuous cycling and/or fast stroking present challenges 

to instrumentation and valve actuators. Solenoid valves may suffer 

icing if pneumatic restriction is used to limit stroking time, and very 

fast stroking times in liquid applications may cause water hammer. 

Unfortunately, these problems, regardless of they are located - in the 

solenoid, actuator or valve - are often noticed too late.

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 

Neles SwitchGuard, intelligent controller for  

pneumatic on/off valves
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valve's controllability, but the positioner may encounter dynamic 

or stability problems if the positioner’s intrinsic gain is radically 

changed. The modification to existing valves would also require 

installation work for the feedback cam and readjustment of the 

control valve’s performance.

By contrast, modern smart valve controllers, such as Neles ND9000, 

are capable of modifying signal-to-travel relationship digitally 

by using configuration software (Neles FieldCare).  This approach 

does not change the positioner’s intrinsic gain because the travel 

setpoint is modified in the firmware. Travel characterisation is 

achieved by using a transfer function or a application-specific 

table to interpolate the curve. The hyperbolic transfer function can 

handle common curve modifications such as equal percentage to 

linear and vice versa. Nelprof control valve sizing software is able 

to model the installed flow curve and create application-specific 

tables automatically, and these can be further downloaded to a 

Neles ND9000 by means of a DTM graphical user interface.

Assuming that control valve response and positioner travel 

measurement resolution are sufficiently accurate, the travel 

characterisation feature of modern valve controllers, such as 

Neles ND9000, can be effectively utilized to fine-tune and further 

optimise the valve flow characteristic control loop performance.

When considering the above requirements, we can see that 

it is very important to pay extra attention to selection of the 

whole valve assembly. Valves should have a high MTBF value, be 

capable of handling a wide range of different fluids, be resistant 

to temperature variations and have excellent, long-lasting seat 

tightness. High reliability and long lifecycle estimation are 

also expected from the valve actuator and pneumatic control 

solution. Moreover, we should always consider the possibility 

of using a smart controller when talking about process-critical 

valve applications. These are the key issues when high process 

availability and early detection of potential problems are 

required. 

We have recently released a new product, called Neles 

SwitchGuard, which is specially designed for critical on/off 

applications.  For example, water hammer and pressure shock can 

be controlled by adjusting the operational speed but without 

the addition of pneumatic restrictions. Furthermore, Neles 

SwitchGuard provides a pneumatic capacity equivalent to that of 

larger solenoid valves, and has integrated limit switches as well as 

modern diagnostic capabilities. 

To summarise these issues and challenges, I simply recommend 

the use of Neles Neldisc butterfly or Neles X series ball valves with 

B1 actuators equipped with Neles SwitchGuard. That would be 

the modern, reliable smart solution for critical and continuously 

cycling on/off valve applications. 

 
For dependable performance in 

emergency situations

- nelesESD
Metso’s emergency shutdown (ESD) and venting (ESV) valves 

are the process industry’s front line of defence against the 

threats posed by process upsets, e.g. fires and explosions. 

These rotary valves, which offer high reliability in emergency 

situations and are not prone to seizing, are ideal for ESD 

applications.   

Much more reliable performance is required of these valves 

than of standard remotely operated on-off valves, because they 

are part of Safety Instrumented Systems (SIS), and therefore 

there must be proof of reliable long-term performance in 

terms of an MTBF (Mean Time Between Failure) number. Metso 

Automation's nelesESD valve solutions are also tested to 

relevant international standards.

Neles ValvGuard safety system 
For partial stroke testing and monitoring emergency valve 

applications, Metso's solution is the smart Neles ValvGuard 

system, which ensures that ESD and EDV valves operate 

properly despite long periods of idle service. For maximum 

availability, valve performance can be tested without process 

shutdown while also reducing overall operating costs.

The system allows operators to test valve performance reliably 

on-line, anytime, without disturbing the process. Performance is 

monitored automatically on a continuous, real-time basis and a 

warning provided before a problem occurs. Because the exact 

status of the valve is known at all times, maintenance periods 

can be extended and unnecessary process shutdowns and 

repairs avoided. 

Intelligent reliability
The combination of ESD and ESV valves with Neles ValvGuard 

is a good example of how Neles SmartSolutions combine 

reliability with intelligence to maximise flow control 

performance, ensure safety and minimize downtime – even in 

emergency situations - to achieve what is known as intelligent 

reliability.

Additional information:

timo.pietarinen@metso.com
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Simplifies and reduces cost of automating 
rotary on-off valves

Metso Automation’s new CINTAC Advanced 

Automation System simplifies and reduces 

the cost of automating rotary on-off 

valves. The new CINTAC system merges 

Jamesbury actuator expertise with StoneL 

advanced communication and control system 

technology and eliminates the need to 

engineer, procure and assemble separate 

rack and pinion actuators, switches, solenoid 

valves, linkages, tubes, and fittings. 

The CINTAC Advanced Automation System 

has been designed as a cost-effective platform 

with field-proven components. Designed 

to support future growth, the system 

includes advanced diagnostics, digital bus 

communication capabilities and automated 

on-line emergency shutdown testing. Users 

benefit from intelligent reliability, plug and 

play installation, as well as many unique 

standard features that make the system easier 

to use, install and maintain. 

The heart of the system is a rugged, field 

proven rack and pinion actuator with ISO 

5211 interface for compatibility with any 

Unique VCT Dual  
Module System

Jamesbury Cintac mounted on top of a 7000 series standard bore flanged ball valve

New state-of-the-art 
system for monitoring, 
communications and 
diagnostics for discrete 
automated valves.

CINTACCINTAC
Communication Integrated Actuator
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Jamesbury Cintac advanced automation system

Non-Contact 
Position Sensing 
Offers The Ultimate 
Reliability. 

CINTAC utilizes a magnetic 
resistive (Mag Res) sensor 
system that monitors 
exact valve position. The 
Mag Res sensor system is 
also tolerant of lateral and 
vertical shaft movement, 
which may be experienced 
in high-cycle worn actuators 
without affecting rotational 
measurement. 
No cams, shafts or other 
mechanical apparatus that are 
prone to wear and binding are 
required.

quarter turn valve. Position sensing is 

done by a contact-free magnetic resistive 

(Mag Res) sensor with no mechanical 

parts or connections to wear out or bind. 

It is not affected by lateral or vertical shaft 

movement. Push button switch setting 

allows for true contact-free position setting 

and eliminates having to set cams. The 

unit is completely sealed and protected 

from corrosion and short-circuiting due to 

moisture. Its solid-state circuitry assures the 

longevity of switches. The unit accepts either 

AC or DC input voltage for easy adaptation 

to existing power and it eliminates the 

potential for burned-out electronics. An 

additional benefit of the universal power 

input is reduced inventory (one unit meets 

most power needs). Leak-free integral air 

porting further improves the unit’s reliability 

by eliminating crimping or bending of 

tubing, leaking fittings, and worn or broken 

hoses. A built-in spring-return re-breather 

automatically feeds clean instrument air to 

the spring housing to prevent water ingress 

and internal corrosion. 

The CINTAC systems construction allows all 

critical components to be easily accessible 

through a removable cover.  The CINTAC 

Advanced Automation System operates at 

temperatures ranging from  -20 °C (-4 ºF) to 

+65 °C (+150 ºF) pressures to 8,3 bar  

(120 PSI). Units with a low temperature 

option to -40 ºC (-40 °F) are also available. 

The system is also available as non-

incendive for general purpose and Class I 

& II Div. 2 applications; explosion proof for 

Class I & II Div. 1 and 2 areas; or intrinsically 

safe for Class I & II Div. 1 and 2 areas using 

IS wiring. 

The CINTAC system is part of Metso 

Automation’s Field Device Management 

portfolio of products and services for 

improving process uptime and quality while 

lowering operation and maintenance costs.

Additional information:

delphine.finance@metso.com

All inclusive package 
contains
■	  Pneumatic actuator

■	  Position indication switches

■	  Solenoid valve

■	  Diagnostics




