
The main reason for FF technology to be 

selected for the CSPC Nanhai project was its 

ability to provide a proactive approach to 

instrument maintenance. This is due to the 

fact that FF allows much more data to be 

transferred between field instruments and the 

host system compared to HART technology, 

for example. FF devices transmit information 

about an instrument’s condition before it 

actually needs maintenance or, obviously, 

when an instrument has an actual problem, 

as well as providing detailed diagnostic 

information about the nature of the problem.

CSPC’s petrochemical plant is an early and 

successful example of adaptation to a new 

technology. According to Mr. Seah Ooi Kiat, 

Head of Instrument Engineering at CSPC’s 

manufacturing department:  “This is a big 

change in maintenance culture. In the past, 

maintenance actions were often taken too 

late, usually after problems had occurred and 

been recognized by plant operators. Now, 

using the latest technology, maintenance 

technicians can check on a daily basis those 

devices for which a warning of a potential 

problem has been issued and decide on the 

required corrective action before any potential 

failure occurs.”

Almost  2500 valves
In the process industry, control valves 

play an important role in plant operation, 

and therefore require a lot of attention in 

terms of maintenance. In the CSPC Nanhai 

project, the great majority of the control 

valves are from Metso.  Metso’s Neles control 

valves are used in all plants and all processes 

throughout the site. All together there are 

approx. 2450 control valves with Neles 

ND9000 FF intelligent valve controllers and 

some more with ND9000 HART devices. The 

control valve body-types are predominantly 

Finetrol eccentric plug and V-port types. A 

Metso support team was on site in Nanhai 

throughout the installation and start-up 

period.  

Metso’s valves are of the so-called rotary 

design, which provides important benefits 

in use. The robustness of the control valve 

bodies and actuators was one of the basic 

criteria used in selection, and this criterion 

is certainly met. This was clearly shown by 

the small number of valves identified for 

servicing in the first major site-wide service 

shutdown. 

From the environmental and workplace-

safety points of view, the reduction or 

elimination of fugitive emissions from the 

valve shaft sealing is essential. For example, 

CSPC, a joint venture between the China National Offshore Oil Corporation (CNOOC) and Shell, is one  of the largest 
petrochemical projects launched in the world in recent years. When production started in Nanhai early in 2006, the project 
was the biggest installation utilizing Foundation Fieldbus (FF) technology in process control and field instrumentation.

Acronyms :  EDDL = Electronic Device Description Language.  FDT = Field Device Tool .  FF = Foundation Fieldbus .  DTM = Device Type Manager.

Eccentric plug control valve

Control valve experience 
with FF technology at major 
Chinese petrochemical plant
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gas detectors are used to reveal any 

emissions in the ethylene oxide plant, but no 

alarms have been activated in the proximity 

of the control valves. This provides proof of 

the tightness and reliability of live-loaded 

rotary stem packing. 

Another benefit of the design is the 

wide control range of rotary valves, which 

makes a valuable contribution in situations 

where the amount of controlled flow rate 

varies considerably. This can be the case, 

for example, during plant start-up and 

“run-in”, a period when the plant gradually 

reaches steady operating conditions. Even 

in cases where the actual final process 

condition deviates from the design 

condition, Neles rotary valves are usually 

able to accommodate any such deviation. 

Since both low and high flow rates can be 

accurately controlled with the same valve, 

no control valve trim and body changes are 

needed.

Benefits of new technology
CSPC uses diagnostic information from the 

intelligent FF valve controllers daily. The 

controller’s graphical user interface is based on 

open and standardized FDT/DTM technology. 

According to CSPC, a device DTM (device 

graphical user interface) can be of help and 

make life easier, because it allows easy access 

to device parameters, configuration and 

diagnostics. For example, devices that have 

shown a warning status can be analysed and 

diagnosed daily using a device DTM, and any 

potential problems can be corrected before 

they materialize.   

There is also the major benefit that the 

DTM is independent of the communication 

protocol, because CSPC has both FF and HART 

devices and the DTM is independent of the 

host system. At CSPC, the asset management 

system is Yokogawa’s PRM, which has FDT/

DTM capability and allows access to Metso’s 

device DTMs. Future DTM updates are 

available for ND9000 users free of charge, via 

Metso’s website.

In this context, Mr. Seah emphasises that 

vendors have to develop their products so 

that they support open interface technologies, 

because it is essential that devices with 

other interface technology, such as EDDL for 

example, can also be managed through the 

same asset management system. End-users’ 

options should not be limited by the use of 

devices that support only one technology.

Device diagnostics in daily use
The use of device DTMs provides many useful 

features, especially in diagnosing control-valve 

condition and identifying potential problems. 

The Valve Diamond is used to identify 

problem areas quickly, while further checks – if 

necessary – can be done with the diagnostic 

feature as per the information from the Valve 

Diamond. There is similar potential in online 

diagnostics and event logging.

CSPC uses advanced process control in 

many process areas, and in such applications 

it is important that first layer devices should 

work really well. In order to fine-tune control 

valves, CSPC uses the monitoring feature in 

ND9000 to follow its behaviour in control 

loops .

The Valve Position Histogram shows the 

operating range of a control valve. It shows 

how well the valve fits into actual process 

conditions and exposes over- or undersized 

valves.

Additional benefits for end-users
In addition to current functionality, Seah 

Ooi Kiat sees room for improvement in current 

asset management tools and he has a clear 

message for suppliers. More DTMs from 

other vendors are needed, especially for FF 

devices. The capability to handle EDDL files 

for devices using this technology is necessary. 

Furthermore, suppliers could pay more 

attention to general usability and e.g. avoid 

placing critical action buttons close to each 

other in the graphical user interface.

Conclusions
According to Seah Ooi Kiat, diagnostic 

information is helpful to maintenance 

personnel, it can be used for daily 

problemsolving and also long term for 

turn-around planning, which saves time 

and avoids unexpected visits to the process 

area.  It also helps workers to plan their 

work and routines more efficiently. For 

many companies, use of new technology 

represents a major change in maintenance 

culture, but it supports plant maintenance 

personnel to develop more productive 

operations. 
Additional information:

heikki.voutilainen@metso.com
ismo.niemela@metso.com

Figure 1: Valve Diamond

Figure 2: Monitoring

Figure 3: Valve Position Histogram
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Challenging turnaround at Česká Rafinérská 
Every turnaround in the process industry 

represents a major investment. To achieve 

smooth and efficient use of downtime requires 

careful planning and evaluation of the 

potential risks. This fact is well known, also to 

Mr. Milos Hlavacek, Head of Instrumentation 

and Electrical Maintenance Department at 

Česká Rafinérská, where in April 2009 he was 
responsible for coordination and planning of the 

turnaround activities related to instrumentation 

maintenance.

“In the past Česká Rafinérská’s strategy has 
been to carry out turnarounds every four years. 

This was the first time that the interval was 

extended to 5 years. After 9 years of operation, 

some problems were expected,” explains Mr. 

Hlavacek.  “However, on this occasion Česká 

Rafinérská’s approach was different from that 

adopted for the previous turnaround. The control 

valve scope was reduced and the on/off valve 

scope increased to include overhaul testing based 

on the SIL classification”,  he explains.  “The Metso's 

field survey and Neles ND9000 diagnostics 

formed the basis for the valve turnaround 

planning. A criticality analysis by Metso helped us 

in the spare parts and overhaul planning”.

RCM and Metso’s iValveSurvey - the key to 
efficient maintenance

It was decided that the overhaul testing should 

be based on SIL classification and the IEC 61511 

standard. The on/off valve scope was planned 

on the basis of SIL classification, operational 

experience and Metso’s iValveSurvey results. The 

iValveSurvey was carried out in 2004 and formed 

a basis for the valve turnaround planning. 

“This was the first time that RCM (Reliability 

Centered Maintenance) was performed and that 

on/off valves went through an overhaul test 

based on an RCM maintenance plan”, observes 

Mr. Hlavacek. “In the overhaul test, both tightness 

and functionality were tested. Tightness 

was tested against the ANSI VI tightness 

requirement.”

Because the control valve scope was reduced, 

it was even more important to define very 

carefully which valves should be maintained 

Partnership in valve maintenance  
provides the key to success

Increased reliability and safety  
at Czech refinery

Česká Rafinérská is the 
largest Czech oil refining 
company and the  
largest producer of oil 
products in the country. 
The company operates 
two refineries, located 
in Litvínov and Kralupy 
nad Vltavou, with a 
combined capacity 
of 175,000 bbl/d 
(27,800 m³/d). The 
major shareholders are 
Unipetrol, Royal Dutch 
Shell and Eni.

Text: Karel Dvorak and Niko Aunio
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during the turnaround.  “This was achieved 

by defining the control valve scope 

by thoroughly analyzing the ND9000 

diagnostics,” explains Mr. Hlavacek.  “The 

data was analyzed to identify particular 

valves and their potential problems, so that 

the workshop activity could be planned and 

the right spare parts made available.”

Valve maintenance from an  
experienced service provider

Mr. Hlavacek has been very satisfied with 

their existing valve maintenance partner, 

Elmep, which is also a Metso Authorized 

Service Provider.  “They have excellent 

skills and all the right capabilities in their 

workshops,” confirms Mr. Hlavacek.

Co-operation between Metso and Elmep 

began ten years ago, in 1999, when Elmep 

was selected as a Metso Authorized Service 

Provider during erection work at an FFC 

(Fluid Catalytic Cracker). Elmep’s employees 

are regularly trained in Metso factories and 

are in daily touch with Metso’s office in 

Prague.  

All turnaround work at Česká Rafinérská 
was completed within 35 engineering 

days.  In Block 25, in the old refinery, 297 

control valves were diagnosed, 75% of 

which were from other suppliers using Neles 

ND800. Based on the diagnostic analyses, 

15 non-Metso valves were taken out of the 

pipeline for workshop servicing and 76 

valves were calibrated without disassembly 

from the pipeline.  In Block 24 (the FCC 

Unit), 235 control valves 

were diagnosed, of which 

98% were Metso valves. 

Only 6 Metso valves out 

of the total number were 

taken out for workshop 

servicing, and 41 valves 

were calibrated without 

disassembly from the 

pipeline.  

Importance of ESD valves
Česká  Rafinérská paid 
special attention to ESD 

valves throughout the 

turnaround. All together 

187 ESD valves were tested 

(in body pressure, seat 

leakage and function tests) 

in the workshop.  Of the 57 

Metso ESD valves, 15 were 

serviced.  This included 

7 valves, which were 

classified as ‘top critical’ 

from a technological point 

of view. In the case of 

these ‘top critical’ valves, 

all the internal parts were 

replaced, even if the valves 

were in good condition.

Two-thirds of the ESD valves from other 

suppliers did not pass the tests.  This 

demonstrates the importance of overhaul 

testing, but similarly reliable partial stroking 

with diagnostics features can also help 

in identifying early problems with on-off 

valves. 

“Less working capital and less risk; we 
would use these services again!”

In turnaround execution, having the right 

parts and skilled people on site is essential 

in order to keep tight schedules.  Metso’s 

criticality analysis helps in defining the 

right parts and planning valve maintenance 

activities. In Criticality Analysis, all TAGs are 

reviewed to define their criticality, based on 

their effect on availability, quality, safety and 

customer process targets.  “Metso’s role in 

criticality analysis helped us significantly in 

optimizing spare parts and planning valve 

overhauls,”  according to Mr. Hlavacek.  “And, 

we followed the recommendations of the 

criticality analysis: full overhaul with new 

spare parts for highly critical valves and 

Metso's Valve spare container for medium 

and less critical valves.” 

“This was the first time that we had used 

the Valve spare container service,” confirms 

Mr. Hlavacek,  “and we found we were better 

equipped for the potential surprises found in 

the workshop.  Many benefits resulted from 

these services.

For example:

■	 Minimizing of the amount of spare parts 

“left over” from the turnaround;

■	 Making our workshop processes more 

efficient and reducing errors, because 

the spare part sets were clearly marked 

with the TAG identification by Metso;

■	 Avoiding the need to rush ordering and 

spending on spare parts during the 

turnaround.”

“There was excellent service in defining 

valve criticality and using that information 

for accurate overhaul instructions and spare 

parts. Metso’s Valve spare container was very 

good in helping us to execute the turnaround 

effectively, with less working capital and less 

risk,” concludes a very contented Mr. Hlavacek. 

“At Česká Rafinérská we would use these 
services again!”

Additional information:
ulla.partanen@metso.com

Milos Hlavacek, Česká Rafinérská and Karel Dvorak, Metso Instant availability of spare 
parts, no capital tied after 

turnaround
Metso’s Valve spare container offers instant 

access to spare parts during a turnaround. 

With the service the customer gets:

•	 Customized, pre-planned selection of 

standard spare parts on-site during 

turnaround or other major on-site activity 

against service fee. Metso’s valve professionals 

assist in selecting the right spare parts and 

recommend the content for the container.

•	 Spare parts are marked with TAG-numbers.

•	 Container is delivered on-site

•	 The parts not used during the turnaround can 

be returned and invoicing is done according 

to the parts used.

Benefits
•	 Avoid costly emergency purchases as 

professional pre-planning ensures that 

correct parts are on-site during the 

turnaround 

•	 No delivery time issues: customer has instant 

access to necessary parts on site

•	 No obligation to purchase parts that may not 

be needed

•	 Smooth workshop operation as spare parts 

are easily identified for each job due to TAG-

marking. 

Due to tax and customs issues the service 

is mainly offered in the EU area, other areas 

outside EU are considered case by case. Please 

contact your nearest Metso office for further 

information.
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The Kaukas biomass plant in 

Eastern Finland, which produces 

process steam and electricity 

for the UPM mill as well as both 

electricity and district heating for 

Lappeenranta city, generates a 

heat output of 385 MWTH and an 

electric power output of 125 MWE. 

The main fuel is biomass – wood bark, branches, 

tops, stumps and thinnings as well as peat. 

The plant, which is the biggest user of wood 

residue in Finland, produces 2% of the country's 

renewable energy and will increase the energy 

efficiency of the UPM Mill and secure its energy 

supply for a long time to come. 

The supply of 3“ to 8” Jamesbury HPBV 

Wafer-Sphere soft-seated butterfly valves for 

installation in the condensate recovery system 

of the biomass power plant, located on the UPM 

Kaukas Mill site in Eastern Finland, is a practical 

and cost-effective choice. It is also a significant 

example of the use of standard components or 

packages of standard components – in this case 

Jamesbury valves, Metso actuators and Neles 

ND9000 intelligent valve controllers – to solve 

problems, which others might seek to solve with 

specially engineered equipment.  

The valves were supplied to Kaukaan Voima 

Oy, which is jointly owned by Pohjolan Voima Oy 

and Lappeenrannan Energia Oy, Finnish power 

supply companies.

Treating the boiler feed water
The boiler feed water needs to be treated in 

order to meet strict quality control requirements. 

Cleaning takes place in both the fresh water 

supply and in condensate refinement. The 

condensate is re-used feed water, which needs 

to be cleaned and treated before re-entering 

the boiler. To achieve the required standards, 

the condensate is treated chemically and 

demineralised.  As a result, the medium is 

aggressive to Hard Chrome and it was this factor 

that influenced the choice of valve.

Valve selection criteria
Jamesbury soft-seated valves were chosen 

because the valve internals do not contain 

Hard Chrome and thus are not affected by the 

medium. The bubble tightness of the Xtreme 

sealing ensures trouble-free operation. The 

pressure and temperature conditions in the 

process are moderate: design conditions are 

120 deg. C/12 bar. The media are feed water 

condensate, ionised water or condensate 

effluent. 

  With the pipe size range from 3” to 8” and 

the given process conditions in mind a butterfly 

valve is technically and economically the best 

choice, so the Jamesbury Xtreme-seated HPBV 

Wafer-Sphere was selected. Neles B-Series 

pneumatic actuators, both single- and double-

acting models are used with Neles ND9000 

intelligent valve controllers for the shut off 

valves for smooth control of valve operation. In 

some positions  the SR limit switches are used 

instead of the positioner.

A welcome for Metso’s initiative
According to Kari Kerkelä Project Manager, 

Automation at Pohjolan Voima:  “We welcome 

Metso´s initiative to supply Jamesbury soft-

Kaukaan Voima and 
Jamesbury Wafer-Sphere  

– rise to the corrosion challenge
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seated butterfly valves for the condensate 

recovery area. Initially metal-seated valves were 

specified but due to corrosion problems with 

hard chrome in demineralised water, the most 

economical solution was to change valve type. 

Soft-seated valves do not have chrome-plated 

internals and thus are not affected by the 

medium. “

Kimmo Haimi, Installation Supervisor, 

Automation at Pohjolan Voima is “satisfied with 

the Metso delivery. Everything has worked as 

planned on the site”.

Janne Viljamaa, Metso Area Sales Manager, 

feels that the Jamesbury Wafer-Sphere is a very 

good product, particularly in corrosive and gas-

tight applications. 

More Metso valves in use at Kaukas
Further Jamesbury Wafer-Sphere valves, 

including manual valves, are used at the Kaukas 

plant in a different stage of the condensate 

treatment process from that described above. 

Neles control valves are used for a variety 

of applications at the power plant in low and 

medium pressure applications.

In addition to the above case, many 

Jamesbury shut off valves and Neles control 

valves are widely used in the power generation 

industry in Finland and in export markets.

Additional information
janne.viljamaa@metso.com

Process diagram showing the main valves
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