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This is a showcase of success stories from our customers worldwide.

Many leading companies are using Yokogawa products to manage their 

plants and processes.

VigilantPlant Success Stories



The clear path to operational excellence

Envision a plant where people are watchful and attentive while your business responds to change quickly and efficiently. 
Now picture an operation that delivers non-stop production while confidently expanding your capabilities into the future. 

Imagine no further. This is the vision and promise behind VigilantPlant, the clear path to operational excellence.

Making critical plant information fully visible is just 
the beginning of the vigilant cycle.
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Seeing clearly gives you the knowledge necessary to anticipate the changes required in your process. 
Knowing in advance brings you the speed and flexibility to optimize your plant in real time. 

And by acting with agility, 
you are able to adapt to the ups and downs of your business environment.  

VigilantPlant excels at bringing out the best in your plant and your people - keeping them fully aware, 
well informed, and ready to face the next challenge.



Location:  South Hook, Milford Haven, UK
Order date: March 2005
Completion: April 2010

The Challenges and the Solutions
Yokogawa Europe successfully completed the implementation of the full ICSS automation control system project which includes flagship 
products of distributed control system (DCS) CENTUM CS 3000, Yokogawa’s safety instrumented system ProSafe-RS and Exaquantum - 
Yokogawa’s Plant Information Management System (PIMS). For design and training purposes the Yokogawa scope also included an Operator 
Training System (OTS) based on the Visual Modeler dynamic simulation software.

The South Hook Terminal facility comprises a ship unloading system, five dual containment 155,000 m3 LNG storage tanks, and duplicated re-
gasification and gas send-out systems.

(1)  Plant Safety Operation
 Owners of LNG terminals are subject to compliance with many laws, regulations, 

standards and guidelines which need to be met to ensure that the health and safety 
and commercial viability of all of its stakeholders are not compromised. These 
comprehensive requirements influence the design, construction, operation, and 
maintenance of an LNG facility.

 Yokogawa’s skills, expertise and experience is not just limited to its product but 
recognises the importance of understanding the LNG process. In order to be able to 
implement a successful fully automated solution, Yokogawa utilises its experience 
and specific knowledge of LNG terminal control system automation. Yokogawa safety 
consultants are involved at the earliest stages of development and can participate, 
for example, in HAZOP studies and SIL studies. Yokogawa supported, designed 
and supplied a full automation control system for this terminal, which incorporated 
the DCS (distributed control system), emergency shutdown (ESD) system, fire and 
gas (F&G) system, fire and gas devices, asset management system, data historian 
system and operator training simulator. The basis of this LNG terminal solution is 
Yokogawa’s CENTUM CS 3000 R3 DCS system and ProSafe-RS safety instrumented 
system, which are considered the most reliable process automation system on the 
market. 

 As LNG EPC projects have increased in size and complexity, owners have 
increasingly employed Yokogawa during front end engineering design (FEED) 
activities, utilising Yokogawa’s extensive experience in LNG supply chain automation.

(2)  Data Management by Exaquantum
 CENTUM CS 3000 and ProSafe-RS were totally integrated with 17 sub-vendor 

systems and all process operation data needing to be visualised for efficient terminal 
operation. The plant management team operates daily KPI reporting that the terminal 
utilises to monitor and continually improve its efficiency. Yokogawa’s Exaquantum 
plant information management system (PIMS) is the tool that South Hook utilise to manage this important part of their operation. To ensure 
operators can see their process information clearly, various process information in real time data are always displayed on their large operator 
screen. This enables the process situation to be known in advance and ensures that the operator can always take any necessary proactive 
action. Finally, gas nomination and allocation is smoothly executed by having Exaquantum provide the required data to the Terminal Access 
System that handles .

(3) State-of-the-art Training Facilitation
 In managing and operating LNG terminals effectively, terminal owners are frequently faced with the need to train and refresher train staff 

in order to maintain competitiveness and maximise efficiency, process and safety knowledge. It can be difficult for LNG owners to find 
experienced operators, and therefore need to train their own. An experienced operator may only require training on the specific system 
and not always on the plants process. However, inexperienced operators may also need to be trained in process behaviours and specific 
operator scenarios. In the South Hook LNG terminal’s case, Yokogawa’s OmegaLand plant operator training simulator (OTS) helps to reduce 
costs, optimize LNG terminal processes, and improve reliability by training operator staff in trouble-free start-up and load operation, prior to 
real plant operation. By establishing a network connection between OmegaLand and an actual DCS (the CENTUM CS 3000), it is possible 
for operators to receive realistic training in a virtual environment.

 Training is available for procedures such as plant startup and load change, abnormal conditions such as an instrument or equipment failure, 
and exceptional emergency situations such as earthquakes, fires and runaway reactions. Because the simulator uses exactly the same 
algorithms as the actual control system, individuals can be fully trained to respond to emergencies, however rare, that could lead to a plant 
shutdown. The dynamic model not only facilitates the training of operators, but also allows the designers to check the dynamic aspects of the 
design. Having such a dynamic simulation environment attached to the actual control and safety systems, additionally supports the validation 
of process operating procedures.

Executive Summary
The demand for natural gas is growing rapidly and at the same time indigenous gas production in European Union is going down. Experts 
predict that the resulting import requirements in the European Union in 2030 will be between 1.5 and 2 times the import amount of 2007. One of 
the options to close the resulting supply gap is through LNG imports. As a consequence, liquefied natural gas (LNG) facilities are under pressure 
to deliver not just now, but well into the future. Consequently, a requirement for LNG terminals is that they have  exceptionally reliable field 
proven process automation solutions that will be supported for at least 15 years, and which in practical terms can be expected to be longer. 

The South Hook Terminal provides the UK with a significant proportion of its natural gas requirements. It is an integral part of the Qatargas 2 
integrated value chain and is the largest Liquefied Natural Gas re-gasification terminal in Europe. The South Hook re-gasification Terminal is the 
stage in the LNG process which changes it back from the liquid to gaseous state. This is then delivered to the UK’s homes and businesses via 
the UK’s national grid network. 

The LNG is delivered to South Hook by a state of the art fleet of double-hulled ships which brings the LNG from Qatar’s immense North Field, to 
the safe, deep water in Milford Haven.
The South Hook Terminal also plays a major role in the strengthening of the strategic partnership between the state of Qatar and UK. LNG 
imports greatly increase the UK’s security and diversity of gas supply while helping to ensure that natural gas remains a competitive source of 
energy. 
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Customer Satisfaction
According to Maurice Khoury the SHLNG Facilities, Control & Instrumentation Lead Engineer, “ We are very happy using Yokogawa’s DCS and 
SIS, as well as their software packages. The South Hook LNG Terminal can provide up to 20% of UK gas demand, so the plant runs 24 hours a 
day, 7 days a week, 365 days a year. Yokogawa’s highly reliable systems and products are contributing to this continuous operation.” He added, 
“Yokogawa are a significant partner here and we will continue to work as one seamless team throughout the plant’s asset lifecycle.”

South Hook LNG Terminal Ltd.

UK

Yokogawa Provides CENTUM CS 3000 and 
ProSafe-RS for the Largest LNG Terminal in Europe

01

The South Hook LNG terminal and jetty

Central control room

Operator training simulator
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System Details
System: CENTUM CS 3000

Benefits Realized 
With the completion of the retrofitting of the new CS 3000 IAS in Tenaga and new installation on  Seri ‘A’ Class LNG Carriers, MISC could be 
ensured of better information visibility, performance foresight, and operational agility to deliver overall operations excellence, reliability, safety 
and on-time cargo deliveries to the confidence of their charterers.
MISC operation team could also benefit from the global Yokogawa support around the world in all the destinations during the Tenaga and Seri ‘A’ 
Class voyage.
To ensure the adherence to the highest safety standards, for all periodic vessels’ inspection and audit conducted at the Malaysian dry docks, 
MISC will be guaranteed of Yokogawa support and expertise from the Malaysian office.
Because of similar operating system the Tenaga and Seri ‘A’ Class ships’ crew could be interchangeable and hence optimise the cross-fleet 
integration and operations.
MISC will also benefit from the training and process simulation at Yokogawa DCS Training Simulator Centre located at their world class 
Malaysian Maritime Academy to train sea personnel.

MISC

Malaysia

Integrated Automation System (IAS) 
for MISC LNG Carrier Tenaga and Seri ‘A’ Class 
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Location:  Malaysia

Project Profile
Yokogawa has been selected to supply the CS3000 for Integrated Automation System (IAS) and Boiler Integration as well selected field 
instruments for MISC Tenaga and Seri ‘A’ Class of LNG Carriers. 

One of the tasks in the Tenaga Class project is to replace the existing panel instrumentation and obsolete PLCs with the advanced CS 3000 IAS 
which partly will extend the service life of the ships built in the early 1980’s. Whereas in the Seri ‘A’ Class, the CS 3000 IAS will provide a reliable 
automation system onboard of all the newly build ships each with capacity of 145,000 cbm. The certification bodies for the Tenaga and Seri ‘A’ 
class are from ABS and BV respectively.

Customer Satisfaction
One of the MISC engineer commented, “We want an idiot proof, user friendly and reliable IAS system to ensure safe operations for our LNG 
carriers. Yokogawa CS 3000 system has proven in both the Tenaga and the Seri Class LNG carriers that their hardware is very reliable with very 
less problem. This means that we have fewer spare parts to purchase and hence a reduced maintenance cost and a faster turn-around for the 
vessels.”

He further added, “Yokogawa CS 3000 software and operating system proven to be most user friendly as almost any ship engineer can 
familiarise with the system in a very short time. The system is also very easy for our trouble shooting works.”

Customer Profile
MISC Berhad (MISC), a subsidiary of the PETRONAS Group of Companies, is a renowned leading international shipping and logistics company 
with a formidable presence in energy transportation and marine engineering. With a fleet of 27 LNG tankers, which is expected to expand to 29 
by April 2009, MISC is the world's single largest owner operator of LNG Carriers. 

The Challenges and the Solutions
There was a requirement for an intensive site survey onboard of the Tenaga ships to ensure that the engineering and design works could be 
carried out successfully. A dedicated survey team comprises of Yokogawa global team with the assistance from the end-user did the onboard 
survey to map out all the necessary engineering details.

Part of the scope of work is to convert the existing panel instrumentation made in the early 1980’s to accommodate the latest in the DCS 
technology. These include the previous boiler control which was based on obsolete PLC to be integrated into the new DCS. With the Yokogawa 
capability in handling major project using the Main Automation Contractor (MAC) approach as well as with existing close cooperation from 
Marine Boiler Maker and Marine Consultant, the project was able to be successfully completed even with a really tight yard schedule, all within a 
period of 2 months per ship on the average.

In the Seri ‘A’ Class ships, the challenge was in different nature as these are newly build. With the knowledge gained and the same dedicated 
team all the engineering, installation, testing and commissioning as well as during sea trial, the Seri ‘A’ projects have been successfully delivered 
to the satisfaction of customers. This including the DCS integration of with Terasaki Power Management System as well as integration of ship’s 
boiler system.

Tenaga Class: 5 Ships 
Capacity: 130,000 cbm per ship
Start: 2002
Finish: 2006

Seri ‘A’ Class: 5 ships 
Capacity: 145,000 cbm per ship
Start: 2005
Finish: 2007



Location:  
Order date: 
Completion: 
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Saibu Gas Co., Ltd.

Japan

Compact, Well-designed LNG Terminal 
Ensures Stable Supply of Utility Gas
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Location:  Nagasaki, Japan
Order date: December 2001
Completion: March 2003

Executive Summary 
Saibu Gas Co., Ltd. built an LNG receiving terminal at its Nagasaki Works to ensure a stable supply of clean-burning utility gas to its customers 
in Nagasaki Prefecture. In a project that will serve as a model for future terminals, Saibu Gas achieved a superb design that fit all plant functions 
into a limited area. Yokogawa’s 30 years of experience in providing control systems for LNG receiving terminals was instrumental in ensuring a 
successful outcome for this project. 

- Scalable, flexible configuration with functions distributed to multiple controllers on a facility basis
- Redundant architecture optimally designed for requirements of entire plant
- General-purpose communications network used for control bus
- Integrated operation environment through web-based human machine interface (HMI)

The Challenges and the Solutions 
Scalable, flexible configuration with functions distributed to multiple controllers on a facility basis 

The Nagasaki Works employs many cutting-edge technologies at its LNG receiving terminal facilities, which include a berth for arriving LNG 
tankers, an LNG regasification plant, and a terminal where LNG is reloaded onto tank lorries for shipping. STARDOM controllers are assigned to 
the monitoring and control of the individual facilities, each of which carries out a different function.

Redundant architecture optimally designed for requirements of entire plant 
Assigning controllers on a facility basis ensures each facility’s independence, improving the reliability of the entire LNG terminal. For greater 
safety, high priority facilities have redundant controllers. Facilities with a redundant configuration employ a single CPU, eliminating extra 
investment for higher cost performance. 

General-purpose communications network used for control bus
Controllers installed over a wide area spanning from the central control room (CCR) to the berth and shipping terminal communicate with each 
other through Ethernet and fiber-optic cables. The cost of the new system is reduced by using general-purpose network cables and equipment, 
and reliability is improved through the use of redundant control buses and repeaters. 

Integrated operation environment through web-based HMI
A SCADA system with a web-based HMI enables the same operation to be performed at the CCR and the berth control room, 

“We are very satisfied with the STARDOM system as it 
has exactly the kind of ultra-distributed configuration that 
we had in mind. The plant started up smoothly, and our 
operators are comfortable working with this system.”

Mr. Hayakawa, Manager, Nagasaki Works, Saibu Gas

Mr. Yamanaka 
Manager 

Nagasaki Works

Mr. Murashima 
Leader

Nagasaki Works

Mr. Masumoto 
Leader 

Nagasaki Works

Total process flow
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Saibu Gas Co., Ltd.

Japan

Compact, Well-designed LNG Terminal 
Ensures Stable Supply of Utility Gas
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The Site Configuration

About the Nagasaki Works The LNG 
The LNG receiving terminal at the Nagasaki Works was built in 2003 to facilitate the supply of gas to Nagasaki Prefecture. In this rugged and 
confined coastal area, Saibu Gas succeeded in designing and constructing a berth, regasification plant, shipping terminal, and other facilities 
that enable the stable supply of gas to 120,000 households in the Nagasaki area.

System Details
Controller: STARDOM FCN Autonomous Controller
HMI: STARDOM SCADA VDS

Berth control room (FCN autonomous 

controller)

Displays are mounted next to the controller 

in the berth control room to enable monitor -

ing of the overall site status. A web browser 

displays the same information here and at 

the CCR, which is 1 km away.

As the HMI information is transmitted via 

the control bus, there was no need to install 

a separate network.  

Underground LNG tank

The tank was built underground 

for aesthetic reasons. It has an 

internal diameter of 37 m and 

can hold up to 35,000 kl. As LNG 

is cooled to -162°C, the inside 

of the tank is lined with thermal 

insulation and a cold-resistant 

stainless membrane.  

Berth

In late September 2003, the 

Nagasaki Works received its first 

shipment aboard the tanker Aman 

Hakata, which arrived from Malay -

sia with 18,800 ㎥ of LNG. This 

was the ship’s first visit to Japan.

Loading arm

LNG is received through 

the on-shore piping, which 

is connected through these 

loading arms to the tanker 

moored at the berth.

CCR

All LNG terminal functions including gas 

production and storage, maintenance, 

and disaster prevention are centrally 

controlled from the CCR. The two large 

displays give an integrated overview of 

operating status, making it possible to 

deal with abnormal incidents quickly 

and operate the terminal safely.

Gas holder

About Saibu Gas Co., Ltd. 
Founded in 1930, Saibu Gas stably supplies gas to 16 cities and 16 towns (as of June 2007) in three prefectures of the Kyushu region. Its 
business operations can be categorized into: 
- Production, supply, and sales of utility gas 
- Heat supply
- LNG sales and cold energy utilization 
- Production, sales, and installation of gas appliances, and related construction work 
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Location:  
Order date: 
Completion: 

LNG

System Details
System: DCS (CENTUM), Supervisory Computer System, Anti Surge Control,
 Vibration & Temperature Monitoring,
 Hazard Monitoring & Control, SER(Sequence of event recorder),
 Field Instruments, Analyzer System, ESD/EDP Valves,
 ESD(Emergency Shutdown System)/EDP(Emergency Depressure System), 
 Electrical Control, UPS, CCTV, Telecommunication, Public Announcement,
 Fire Suppression System
Total I/O: 14,810
System Configuration: Man-machine Interface x 47, Field Control Station x 49
 (Four LNG Process Trains, Associated Utilities, Offsite)
Scope: System integration and cutover (hot & cold) work

Project Schedule
Although the project schedule was very tight, the project was completed ahead of schedule without any trouble. This greatly owes to the way of 
working where PT Badak, Chiyoda and Yokogawa carried out the cutover work as one integrated team.

• The design, engineering and manufacturing were conducted in a very short time - seven months from kick-off meeting.
• The factory acceptance test including the system integration test with the sub systems was carefully conducted in four months.
• It took only 13 months after the kick-off meeting for the start of the initial cutover work.
• The cold and hot cutover work of 14,810 I/O points was completed in 13 months with no impact to normal plant operation.

PT Badak

Indonesia

Trains A-D DCS Retrofit & Instrumentation Upgrade
at Natural Gas Liquefaction Plant
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Location:  Bontang, East Kalimantan,Indonesia
Order date: December 1999
Completion: September 2002

Background
PT Badak (a subsidiary of Indonesia’s National Oil & Gas Company, PERTAMINA) operates one of the largest LNG production complex in the 
world, having eight LNG process trains, associated utility plants and offsite facilities. The first four trains including the utility plant and offsite 
facilities (i.e. Module I), were commissioned in 1977 and 1983 respectively. They were being monitored and controlled by panel mounted single 
loop controllers. In order to enhance the reliability and due to obsolescence of equipment of the Module I plant facilities, an entire revamp / 
upgrade of the control, safety and the electrical system took place, with Chiyoda Corporation being the prime EPC contractor.

The remaining four trains including the associated utilities and offsite facilities (i.e. Module II) were commissioned in 1989, 1993, 1997 and 1999 
and are being monitored and controlled by a Yokogawa control system, the CENTUM. During the past 15 years of operation, the CENTUM 
system proved to operate without a single shut-down and this high reliability was a key criteria to be selected for this upgrade project.

Another criteria for the selection of Yokogawa as the control system supplier for this project was the capability and experience of cutover work 
– moving from the existing panel mounted single loop controllers to the new distributed control system (DCS) with no interruptions to the LNG 
production and minimal disturbance to plant operation. The cutover work consists of both cold cutover during a maintenance shut-down and 
hot cutover while the plant and the control system were under normal operation. In both cases, expertise that can only be obtained through 
actual work experience is mandatory to minimize risks and to achieve smooth and successful project completion. Yokogawa’s experiences and 
capability gained through successfully conducting such cutover type of projects around the world, was well recognized by the customer. 

Project Scope & Results
On this project, Yokogawa’s scope was not limited to just the supply of the control system and the cutover work, but also included responsibility 
for all of the major safety and electrical systems, playing an important role as a system integrator.

Now, all eight trains including the associated utilities and offsite facilities are controlled by the Yokogawa CENTUM, which are integrated into one 
system consisting of approximately 100 man-machine interfaces and 100 field control stations. As a result of the change from panel mounted 
single loop controllers to a DCS on Module I, there was an increase in both productivity and efficiency of plant operations.

The results and benefits include:

• An increase of steam production from 6%-12% from original max load (total of 11 boilers rated 295t/h per boiler)
• Improvement of boiler response time of 6.7 to 7.9 seconds for 1 ton of steam flow rate change
• A decrease of production down time since the first two trains’ cutover in September 2001
• Allowed a supervisory computer system that enabled process data from all eight trains, utilities and offsite
 facilities of Module I & II to be acquired and monitored at a single location

“We are very proud to have participated in this prestigious project, and are appreciative of PT Badak, the LNG operators and Chiyoda - the EPC 
contractor - for giving us this opportunity and their strong support throughout this project.”

Conventional analog control panel
board (before)

Central control room (after)
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System Details
DCS:  CENTUM CS 3000 (I/O: 1,600 points)
ESD: ProSafe-RS (I/O: 700 points)
Pipeline SCADA: STARDOM (I/O: 600 points)
OTS: Exatif & OmegaLand
PIMS:  Exaquantum (1,500 points of data on 30 pages)
Asset management system: PRM
Fire & gas system: GE-GMR (I/O: 1,200 points)
Fire & gas detector: CCTV flame, gas detector, beacon, MAC, etc/
Large screen: Planar

Customer Satisfaction
Li Wen, Director of SHLNG’s Facility Equipment Department, said, “We completed the first phase of this project and are supplying gas to 
Shanghai every day without any problems. We supply nearly 40% of the gas used by Shanghai. It follows that this role of providing a stable gas 
supply is a very important one. We very much appreciate Yokogawa’s highly reliable systems and products. We will continue to improve our 
operations and will work to make more effective use of the OmegaLand OTS, PRM, and Exaquantum. We plan on working with Yokogawa for a 
long time to come.”

Shanghai LNG Company Limited

China

Yokogawa Provides CENTUM CS 3000 and ProSafe-
RS for China’s Third LNG Terminal
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Executive Summary
China is rapidly developing into a major global economic power. To succeed in its drive to be the center of manufacturing for just about 
everything, China has an ever growing need for energy. One of the big challenges is securing sufficient gas supplies for the next 25-30 years. 
Like the country as a whole, Shanghai is undergoing a transformation into a major global economic center. 

In January 2007 it was announced that CNOOC Gas and Power Limited, a subsidiary of China National Offshore Oil Corporation, had signed an 
agreement with Shenergy Group Limited for the development of the Shanghai LNG terminal by Shanghai LNG Company Limited (SHLNG). The 
LNG is transported from Malaysia to Shanghai, the economic hub of east China. This is the third LNG terminal in China, with the others being 
in Guangdong and Fujian. Its current gas production capacity is 3 million tons per year, and a second construction phase starting in 2011 will 
double that.

The Shanghai LNG terminal is comprised of an LNG dock, three 
160,500 m3 receiving tanks, regasification facilities, and a 40 km 
subsea gas trunk line to Shanghai.

For this project, Yokogawa China successfully installed and 
commissioned Yokogawa’s CENTUM CS 3000 distributed 
control system (DCS), ProSafe-RS safety instrumented system 
(SIS), STARDOM network-based control system, OmegaLand 
operator training system (OTS), Exaquantum PIMS, and PRM 
asset management system as well as systems from other 
vendors.

The Challenges and the Solutions
(1)  Safety
 Safety is an absolute requirement for this LNG terminal. The ProSafe-RS SIS is fully integrated with the CENTUM CS 3000 DCS, providing 

operators a unified operating environment in which they can monitor all DCS and SIS loops from the same human machine interface (HMI).

 The layout of the central control room is designed with safety in mind. The mimic panel consoles for the fire and gas system and the 
emergency shutdown system follow the same design. A large screen displays graphics of plant facilities as well as video from CCTV 
cameras, so operators can easily spot problems and take quick action. All systems throughout the terminal are integrated with the CS 3000 
DCS, allowing the Exaquantum PIMS to gather and process data from nearly 1,500 processes and display this in 30 different management 
level screens that provide information on plant performance, gas demand scheduling, gas production, gas specification, and nomination & 
allocation.

 For added safety, Yokogawa installed its OmegaLand OTS. This simulator is used by both new and veteran operators to acquire and brush 
up on essential plant operation skills.

(2)  Steady gas supply
 Shanghai relies on this LNG terminal for 40% of its natural gas, with the remainder coming from the West-East Gas Pipeline and a coal 

gasification plant. The CS 3000 DCS is the terminal’s main control system and its field control stations (FCS) are highly reliable, with an 
availability of more than 99.99999% (seven 9s). The pipeline delivering gas to Shanghai is accurately monitored and controlled using 
Yokogawa’s STARDOM network-based control system and the FAST/TOOLS SCADA monitoring package. The terminal operates reliably 
around the clock, 365 days a year. 

(3)  Maximum automation
 A room with engineering workstations is located right next to the central control room to facilitate the efforts of SHLNG’s engineers to 

automate the terminal’s control loops. Currently more than 90% of the control loops have been automated, bringing tremendous benefits. 
SHLNG is now considering certain procedural changes that will yield additional improvements in this area, and is using the OmegaLand 
simulator to optimize each loop’s control strategy. 

(4)  Effective use of asset management system (PRM)
 Before plant start-up, each loop was checked to make sure that wiring had been done correctly, signals were being correctly transmitted, field 

devices were healthy, and valves were responding accurately to controller output signals. By helping to accurately check all these functions, 
PRM made it possible to complete the plant start-up ahead of schedule. And by monitoring the status of all field devices and issuing an alarm 
to maintenance engineers when preset conditions are reached, PRM makes possible a proactive maintenance approach that significantly 
reduces total cost of ownership.

Central control room

Location: Shanghai, China
Order date: February 2008
Completion: December 2009

Engineering room (DCS/ESD/FGS displays) Rack room (CENTUM FCS cabinets)

ProSafe-RS SIS
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The Challenges and the Solutions
(1)  OTS for familiarization of liquefaction processes and operator training
 Skangass needed to avoid any delays in getting this new plant fully operational, and key to that was having all plant personnel fully trained 

right from the start of operations. For the first time ever, and in a team effort with Skangass, Yokogawa configured a full stimulation type 
operator training simulator for a gas liquefaction plant, employing the same safety and automation system (SAS) as the actual plant, with 
fully identical operational functions. This high fidelity model of the natural gas liquefaction process behaves exactly like the actual plant and 
allows plant upsets and equipment malfunctions to be simulated in a stimulative training environment. This makes it possible for operators at 
Skangass to undergo repeat training for a full range of situations.

(2)  System integration optimizes total plant operation
 Key to maintaining safe operations is for the operators to know in real time what is happening throughout the plant. This has been made 

possible through the complete integration by Yokogawa of the plant’s CENTUM VP DCS, FAST/TOOLS SCADA system, and ProSafe-RS 
SIS with other systems such as the tank gauging system. At their control stations, operators can easily call up and view trend chart, plant 
overview, alarm summary, and operation guide graphics, giving them the right information at the right time on processes throughout the 
plant. 

 For example, operators can confirm on screen the status and operating sequence for the plant’s two drier absorbers, which alternate on a 
24 hour schedule, with one unit operating and the other regenerating. To guard against thermal shocks during startup or shutdown, they also 
are able to monitor temperatures in the coil-wound heat exchanger, whose operation is key to the natural gas liquefaction process and which 
has been carefully configured in the CENTUM VP system. In real time, operators can monitor at their terminals remote terminal data that has 
been transferred via a general packet radio system link to the Yokogawa FAST/TOOLS SCADA system in the main office, contributing to the 
overall efficiency of the Skangass facility and ensuring increased safety and stable production.

 With this integrated system, a single operator per shift can control the entire plant from the central control room. 

Customer Satisfaction
Roy Kenneth Skar, Operation Team Leader, said, “Yokogawa has strong experience in LNG processes, and 
their engineers understand our process. The project execution was done by engineers from Skangass and 
Yokogawa. The OTS really helped us to know the process. We are very satisfied with Yokogawa’s systems for 
our liquefaction plant. Though our liquefaction rate is still a small portion of total gas supply from the North Sea 
gas field, we are expanding this LNG business continuously to meet market demand. A constant and steady 
operation and plant availability are mandatory to expand our business.”

Executive Summary
Skangass AS, a joint venture of  Lyse AS and Celcius Invest AS, was established in 2007 with the aim of building and operating medium-
sized low carbon emission energy plants. The company recently completed construction of a natural gas liquefaction plant at Risavika in Sola 
municipality that produces 300,000 tons of LNG per annum. The plant receives natural gas from a field in the North Sea via a 50 km high 
pressure pipeline from Kårstø that was built by Lyse.

This plant has all the facilities necessary for every phase of the natural gas liquefaction process, including CO2 removal systems, a 30,000 m3 
storage tank, a coil wound heat exchanger is used as main cryogenic heat exchanger, a Linde multi-refrigerant cascade process, and utilities 
for the generation of electricity and steam. To ensure safe and efficient operations at this new plant, Yokogawa Europe successfully installed an 
integrated plant process control system consisting of a CENTUM VP distributed control system (DCS), FAST/TOOLS supervisory control and 
data acquisition system (SCADA), ProSafe-RS safety instrumented system (SIS), and Omegaland operator training simulator (OTS). The plant 
has been running smoothly since becoming fully operational in 2010. 

Location:  Stavanger, Norway
Order date: 2009
Completion: 2010
Industry: LNG Chain

Skangass AS

Norway
LNG

Yokogawa’s Integrated Solutions Contribute to Safe and 
Steady Production at Gas Liquefaction Plant in Norway

GC1000 for LNG analysis
Yokogawa GC1000 gas 
chromatographs sample the LNG 
components and transfer their 
readings to the CENTUM DCS. 
With this data, operators are able 
to adjust production specifications 
to meet the requirements of the 
company’s LNG storage terminal 
customers throughout Scandinavia.

ROTAMASS for coolant flow 
measurement
A Yokogawa ROTAMASS Coriolis mass 
flowmeter is used to measure flow in the 
lines that supply coolant to the plant’s 
refrigeration facility. Operators have 
come to depend on its high accuracy and 
stability for determining whether sufficient 
coolant is being provided.

Plant process overview

One operator per shift in the central control room

Roy Kenneth Skar
Operation team leader
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Customer Satisfaction
People at the KOGAS Incheon LNG terminal, says, “With CENTUM and other systems, we have built an enterprise-wide operating information 
system. The visualization of all process data allows us to maintain a clear picture of the execution of our business plans, create optimal LNG 
supply chain scenarios, and make quick decisions and timely adjustments. With the CENTUM system, operability and safety are enhanced, and 
operators as well as managers can maximize the effectiveness of their activities.” They went on to say, “We appreciate the continual support and 
the solutions that Yokogawa Korea has provided us. Yokogawa is one of our best partners.” 

The Challenges and the Solutions
(1)  Safe operation
 At LNG receiving terminals, safety is a paramount concern with the transfer and storage of LNG from carriers. It is very important to 

maintain a constant pressure inside the storage tanks, which requires careful control of the operation of boil-off gas (BOG) compressors, 
recondensors, and pumps. By means of sequence functions, CENTUM operators can easily control the process from a remote location, 
starting and stopping the BOG compressors depending on BOG temperature, gas composition, and volume. In addition, KOGAS has a 
disaster protection system for dealing with critical situations, and personnel in the central control room can share information in real time with 
operators in plants 1 and 2, ensuring a timely and well coordinated response if fire or a gas leak is detected. 

(2)  Steady gas supply
 It is very important for KOGAS to be able to adjust flexibly to shifts in demand in the gas that it supplies to power plants, industrial 

companies, and residences. While seawater in an ORV is normally used to cool and vaporize the LNG, in periods of peak demand operation 
can be automatically switched over to an SMV that relies on the combustion of BOG to vaporize the LNG. Every aspect of these vaporization 
processes, from the switching on and off of pumps to the control of vaporization temperature and gas pressure, is carefully configured in the 
CENTUM system. The adjustment to shifts in demand is fully automated at this terminal, ensuring uninterrupted supply.

 
(3)  Proactive maintenance for asset excellence
 Systems from other vendors that control the plant’s offloading, tank gauging, pipe line monitoring, metering, and other processes are all 

integrated via a Modbus interface with each plant’s CENTUM production control system. The data from these processes is used to make 
production reports, calculate plant efficiency, and analyze performance. For example, operators use an accumulated running time report to 
track how long each LNG pump, air compressor, and other rotating equipment throughout the terminal has been operating. This enables 
a proactive approach to the scheduling of inspections to determine when repair or replacement will be necessary. This puts the right 
information at the right time into the hands of the right operators and managers, so they can make timely and correct decisions. The system 
can also generate the following types of reports used by plant specialists to analyze overall performance of the LNG terminal as well as 
individual processes:

 1. LNG cost analysis
 2. Electric power consumption
  3. Fuel gas consumption
  4. Unit operation cost
  5. Daily cost analysis
  6. LNG unloading
  7. BOG treatment
  8. Odorant treatment
  9. Running time accumulation
  10. Yield accounting

Executive Summary
Established by the Korean government in 1983, Korea Gas Corporation (KOGAS) is the world’s largest importer of LNG, and the country’s 
sole importer of this important resource. KOGAS is fully committed to providing clean, safe, and convenient energy to the people of Korea. The 
company currently operates LNG receiving terminals in Incheon, Pyeongtaek, and Tongyeong, and distributes natural gas and gas by-products 
via a 2,739 km pipeline network to power plants, gas utility companies, and city gas companies throughout the country. 

The Incheon LNG terminal is the world’s largest LNG receiving complex, and it supplies natural gas to the Incheon and Seoul metropolitan 
areas, which account for 40% of the country’s natural gas demand. Built on a 990,000 m2 plot of reclaimed land 8.7 km off the coast, the terminal 
has two plants with a jetty capable of accommodating two ultra-large LNG carriers of up to 100,000 tons in size and a total of ten 100,000 m3 
above-ground storage tanks, two 140,000 m3 underground tanks, and eight 200,000 m3  underground tanks, giving it a total storage capacity of 
2,880,000 m3 (Kl). The total gas send out capacity of the Incheon terminal is 4,350 tons per hour. 

In 1996, Yokogawa Korea installed a CENTUM CS production control system at plant 1 of the Incheon terminal, and migrated this system to 
CENTUM VP in 2011. With the construction by KOGAS of plant 2 in 2004, Yokogawa Korea installed a CENTUM CS system, and subsequently 
installed another CENTUM CS 3000 system in 2009. Engineering work is now underway at plant 2 for migration to CENTUM VP. The Incheon 
terminal utilizes Yokogawa’s CENTUM systems for the control and monitoring of facilities throughout both plants, including unloading arms, 
storage tanks, recondensors, open rack vaporizers (ORV), submerged combustion vaporizers (SMV), and trunk lines with metering stations.

Korea

Korea Gas Corporation

Location:  Incheon, South Korea
First Installation: 1998
Current Migration: 2011 (plant 1)
Industry: LNG Terminal

World’s Largest LNG Terminal Relies on 
CENTUM to Maximize Safety and Reliability

KOGAS Incheon LNG terminal

CENTUM VP operator in central control room
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The Challenges and the Solutions 
(1)  Safe operation
 At the ALT, safety is the top priority. A robust and reliable ICSS made up of the CENTUM CS 3000 DCS and the ProSafe-RS SIS, together 

with a leakage detection system powered by the STARDOM network-based control system, provide non-stop disaster protection. Operation 
of the ICSS from the CENTUM human machine interface is convenient and user friendly. The SIS and DCS faceplates have the same look & 
feel, and security measures are in place that restrict SIS faceplate access to authorized individuals. In an emergency, operators have all the 
information they need to take immediate and effective measures including the operation of safety valves.

 
(2) Steady supply
 Providing a steady supply to the national grid is another important role of the ALT. The terminal 

has two tanks that can store up to 250,000 m3 of LNG, an amount sufficient for meeting four 
days

 of demand, so punctual LNG carrier scheduling and efficient LNG unloading and vaporization 
are required. The gas quality is sampled by a GC1000 gas chromatograph and controlled to 
meet the specifications of the national grid. Thanks in good part to the robust reliability of the 
integrated CENTUM CS 3000 and ProSafe-RS systems, the terminal has continued to operate 
24 hours a day, 7 days a week, with an availability approaching 99.5%.

(3)  Visualization of terminal operations
 Systems from other vendors such as the LNG unloading system, tank gauging system, pipeline monitoring system, metering system, and gas 

turbine system are all integrated through a Modbus interface with the ALT’s main CENTUM control system. The resulting ability to visualize 
process data from throughout the terminal allows the preparation of production reports, calculation of plant efficiency, and analysis of the 
performance of individual processes. Reports on the accumulated running time of rotating equipment such as LNG pumps and compressors 
are compiled, allowing operators to determine the optimum timing for equipment maintenance and replacement. The visualization of data 
from throughout the terminal puts the right data in from of the right person, enabling the right decision to be made at the right time.

(4)  Asset Optimization
 The ALT is located offshore, so maintenance of the facilities and the 

control system, instrumentation and equipment is essential. To maintain a 
stable operation, unexpected field device failures must be prevented.  The 
ALT uses the Plant Resource Management package (PRM).  Field digital 
technology allows an operator to clearly see the status of field devices at 
any time.  Operators and maintenance crews continuously monitor field 
devices from the Control Room using the PRM.  Maintenance activity is 
scheduled before predicted device failure.  Yokogawa continuously supports 
the PRM in order to ensure optimized management of the asset. 

Customer Satisfaction
Russell Golson, Operations Manager at the ALT, said, “We are confident in our ability to provide a steady supply of gas to the national grid 
because our integrated control and safety system is reliable. LNG carrier scheduling, unloading, tank storage, and vaporizing are all procedure 
based operations and are carried out flawlessly.  The terminal’s availability is about 99.5%.  We strive to automate terminal operations as much 
as possible.  All process data is clearly visualized for optimum operation, maintaining a clear gas business plan and creating optimal LNG supply 
chain scenarios.”

Executive Summary
Terminale GNL Adriatico Srl, commonly known as Adriatic LNG, was established in 2005 by Qatar Petroleum, ExxonMobil, and Edison for the 
purpose of designing, building, and operating the world’s first offshore regasification plant. Located in the northern Adriatic Sea, approximately 
15 km off the coast from Porto Levante, Italy, the Adriatic LNG Terminal (ALT) is a huge state-of-the-art gravity based structure* (GBS) with 
facilities for the mooring and unloading of liquid natural gas (LNG) vessels, two 125,000 m3 LNG storage tanks, and an LNG regasification plant. 
Gas from this facility is shipped to the mainland via a newly built pipeline that connects to the national gas distribution network.

Sitting in waters that are 29 meters deep, the ALT is 375 meters long  and 115 meters wide, with a main deck that rises 18 meters above sea 
level and a flare tower that tops out at 87 meters above sea level. 
With its nominal 8 billion m3 per year regasification capacity (equivalent to 775 million cubic feet per day), approximately equal to 10% of the 
country’s gas consumption, the ALT is making a significant contribution to the diversification of Italy’s energy sources, and is thus contributing to 
the country’s energy security.

The LNG for this plant comes mainly from Qatar but also from Egypt, Trinidad & Tobago, Equatorial Guinea and Norway. Edison has a 25 year 
contract for 80% of the gas from the ALT, and the remaining 20% is open to third parties. Of this latter amount, 12% is allocated according to the 
procedures defined by the Italian Ministry of Economic Development and the Regulatory Authority for Electricity and Gas. 

Acting from the early stages of this project as main instrumentation and control contractor (MICC), Yokogawa Europe installed an integrated 
control and safety system (ICSS). The individual components of this system are the CENTUM CS 3000 distributed control system (DCS) and the 
ProSafe-RS safety instrumented system (SIS) for IPS/F&G, and it is supplemented by the STARDOM network-based control system for pipeline 
monitoring & leak detection at block valve and metering stations and an operator training system (OTS) from Omega Simulation.

* A structure that sits on the ocean floor and is held in place by gravity

Location: Porto Viro, Italy
Order: 2008
Operation: November 2009
Industry: LNG Terminal

World’s First Offshore Regasification Terminal Relies 
on Yokogawa ICSS (CENTUM CS 3000, ProSafe-RS) Terminale GNL Adriatico Srl

Italy
LNG

Central control room

Weekly demand pattern
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The Challenges and the Solutions
(1)  Safe, uninterrupted operations
 Customers all over the country rely on receiving a regular supply of gas from this LNG import terminal, which operates 24/7. It is thus 

absolutely essential to prevent any shutdowns or other problems that would interrupt this supply. A key asset that makes this possible is the 
OmegaLand OTS. In preparation for the arrival of each LNG carrier, operators in the central control room (CCR) run simulations of all key 
terminal processes such as offloading and regasification on the OTS. This reduces the likelihood of any mistakes and ensures smooth and 
safe terminal operations.

 While configuring this fully integrated control system solution for PTTLNG, Yokogawa strictly followed the following safety standards:
 - NFPA59A (National Fire Protection Association) standard on production, storage, and handling of LNG
 - EN1473 (European Norm) standard on onshore installation and equipment design for LNG 
 - SIGTTO (Society of International Gas Tanker and Terminal Operations Limited) operating standard and best practices for gas tanker and 

terminal operations

 Once all personnel are all fully trained and gain sufficient experience in operating this terminal, the plan is for it to operate with just six 
personnel on each 12 hour shift: one supervisor, one board operator, and four field operators. 

(2)  Asset maximization
 The transmitters, flowmeters, and control valves throughout this terminal are all FOUNDATION fieldbus enabled and can be continually 

monitored using the PRM solution. Alarms are issued before any device fails completely, enabling predictive maintenance that reduces 
maintenance costs throughout the facility lifecycle. The complete integration of all systems including those at the jetty substation, laboratory, 
fire station, and truck loading administration room as well as 10 other subsystems via Modbus communications allows operators at the 
CENTUM human interface stations (HIS) in the CCR complete real-time access to information on operations throughout the terminal. This 
ensures that they have all the information needed to make the right decisions at the right time. PTTLNG is thus able to make maximum use 
of all of this terminal’s assets. 

(3)  Effective operator training
 As this LNG import terminal is the first of its type in Thailand, it is absolutely essential from the safety and efficiency standpoints for its 

operators and engineers to always be fully trained on all system operations and procedures. By using the OmegaLand OTS for its operation 
familiarization training programs, PTTLNG is able to give its personnel repeated training for a full range of operational procedures as well as 
all situations that they can expect to encounter while operating and maintaining this terminal. 

(4)  Quality control
 Quality control is also essential at this terminal. The results of gas quality analysis and all associated data are entered into the laboratory 

instrument management system (LIMS) server in the laboratory room and all data are transferred to the CENTUM system, which generates 
a laboratory report allowing each operator to confirm their operating procedures and make any required adjustments to maintain high quality 
production.

(5)  Truck loading
 A portion of the LNG arriving at this terminal is transported in trucks to local LNG terminals. A terminal automation system (TAS) keeps track 

of all essential custody transfer data such as the truck number, destination, LNG amount, date and time, and customer name, and this data 
is all recorded and fed back to the production control system. So operators can recognize the total LNG amount versus gasification amount 
and they can easily visualize the total efficiency of this plant.

Executive Summary
Natural gas is Thailand’s primary fuel source and is absolutely essential to the country’s industries, particularly the power sector: two third’s of 
the country’s electricity is generated at gas-fired power plants. Much of Thailand’s natural gas comes from gas fields in the Gulf of Thailand. 
It is transported throughout the country via a network of offshore and onshore pipelines built by the national gas and oil company, PTT Public 
Company Limited (PTT PCL). In 2005, due to economic growth and the resulting shortfall in the supply of natural gas, the country’s National 
Energy Policy Board resolved to begin importing LNG.

In anticipation of this policy shift, PTT PCL established PTT LNG Company Limited (PTTLNG) in 2004 and tasked it with building and operating 
the country’s first  LNG import terminal at Map Ta Phut, a deepwater port 220 km southeast of Bangkok. They send out gas to the adjacent 
Map Ta Phut industrial estate, which is one of Thailand’s most important industrial areas and home to a number of petrochemical, oil refining, 
steel, and fertilizer plants. Gas also be transported via the PTT pipeline system to power companies and other important industrial customers 
throughout the country.

Construction of the first terminal commenced in early 2008 and was completed in 2011, and the terminal began commercial operation later that 
year when it received its first shipment of LNG from Qatar. This terminal includes a jetty capable of receiving LNG carriers with capacities up 
to 264,000 m3, two 160,000 m3 full containment LNG tanks, a 5 million ton/year regasification (vaporizer) train, a boil-off gas recondensor, a 
sendout station, and an LNG pump. 

To control key terminal facilities, PTTLNG went with a Yokogawa solution consisting of the CENTUM VP production control system, ProSafe-
RS safety instrumented system, OmegaLand operator training system (OTS), asset management package - Plant Resource Manager (PRM), 
and FOUNDATION™ fieldbus field digital technology. Work on this project was executed by Yokogawa, which functioned as main automation 
contractor (MAC).

Location: Rayong, Thailand
Order: 2010
Completion: 2011
Industry: LNG Chain

DCS, SIS, PRM, FOUNDATION™ fieldbus instruments, 
and OTS Installed at Thailand’s First LNG Terminal PTT LNG Company Limited

Thailand
LNG

PTT LNG terminal overview Central control room LNG import terminal
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Key Project Achievements
- Excellent health, safety, security, and environment performance
- One-team approach with the client 
- Smooth and safe changeover to the new system
- Project installation and start-up to schedule
- High level of system integrity, reliability, and quality management
- High level of customer satisfaction

Customer Satisfaction
Comment from Craig Fisher, Project Engineer: 
“This was a complex job - minimising disruption to our customers meant replacing the control system 
while plant was running - not unlike performing a brain transplant while the patient was doing their 
normal day job. Brownfield upgrades such as this demand sensitivity to the requirements of the existing 
assets, and matching these with CENTUM VP’s extensive capabilities was a fine balance. Yokogawa put 
a lot of effort into helping us define the scope, and deployed an exceptional team to deliver it. Several of 
the core team remained dedicated to the project until the last loop was commissioned. This commitment 
and one-team approach were key to our successful delivery, which has been widely recognised as such 
within BP.”

System Details
Integrated control and safety system: CENTUM VP 
Number of hardwired I/O: 1,500
Number of serial I/O: 2,500, 32 subsystems
Number of cabinets: 14 (including 8 extensions to existing cabinets)
Number of graphics: 100
System distributed across two local equipment rooms and a central control room

System information: 
6 x FCS, 1 x ENGS, 
4 x HIS,
1 x Exaquantum (server for interface to MIS)
1 x large LCD (52" HD)

Location:  Sharjah, UAE
Order date: July 2007
Completion: October 2009

Yokogawa Receives Award 
for Hot Cutover of BP Sharjah Plant DCS 

Executive Summary
BP Sharjah was established in the Emirate of Sharjah in 1978 and is one of the UAE’s largest private producers and sellers of natural gas, 
condensate, and LPG. Its main gas production and processing facility about 40 km outside the city of Sharjah provides a key energy lifeline to 
the people of the UAE.

In 2007, BP initiated a project to replace the existing DCS at the Sharjah plant with a modern, reliable, and expandable system that is compliant 
with BP’s engineering standards and Automation Blueprint and is supportable for at least the next 15 years.

The Challenges and the Solutions
In 2007, Yokogawa was selected by BP as main automation contractor (MAC) for a project to replace the Sharjah plant’s existing Rosemount 
RS3 DCS with a Yokogawa DCS (CENTUM VP). This brownfield upgrade demanded sensitivity to the needs of the customer balanced with 
an innovative approach and a willingness to leverage the benefits of modern automation technology. The team set out to achieve this from the 
outset, specifying and designing a system that was in full compliance with BP’s Automation Blueprint. It did so while planning to implement this 
system as a hot cutover - a phased signal-by-signal changeover to the new system with the plant remaining operational throughout.  

A comprehensive user requirement specifications (URS) study and a front end engineering design (FEED) study were carried out by BP and 
Yokogawa in order to ensure that the Yokogawa system’s capabilities closely matched the requirements of this complex BP facility. Taking an 
integrated team approach, Yokogawa Middle East worked closely with BP, ABB Engineering Services, and Maritime Industrial Services Company 
(MIS) with the shared goal of safely completing the upgrade and minimizing its impact on plant operations. 

During the project, the team overcame various challenges and successfully delivered the job safely, on schedule, and on budget. A deep desire 
within BP and Yokogawa to learn lessons from previous projects was a catalyst in this project’s success.

Some of the challenges that the team faced were:
- A lack of up-to-date documentation 
- The need to integrate 32 subsystems spanning a variety of communication protocols
- The requirement that the upgrade not interfere with normal operations at the critically important Sharjah plant

UAE

BP

To address these challenges, numerous site surveys were conducted to collect and verify data on the existing plant facilities. A team of highly 
skilled engineers was deployed during the FEED study to examine the existing systems, and this team remained active until the commissioning 
of the new system was complete. Several unconventional decisions were made that included a decision to pre-test all the serial subsystems 
during the FEED stage to remove a known project scheduling risk.

Hot cutover
The BP Sharjah facility supplies gas to the power plants operated by the Sharjah Electricity Water Authority and is a critical part of the UAE’s 
infrastructure. The plant is so important that even a one day shutdown was to be avoided. Hence, the commissioning was executed as a loop-
by-loop hot cutover, requiring meticulous planning and execution. The cutover was executed successfully with no downtime, and saved an 
estimated 1,550 MMSCF of LPG and 60,000 barrels of condensate at present production rates.

Award from BP
At a function held at BP’s Sharjah facility, four members of the Yokogawa team were commended by BP for outstanding contributions to the 
success of the project. The function was attended by executives from BP Sharjah and representatives of the Government of Sharjah.
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Central control room

Award from BP

Craig Fisher
Project Engineer

BP Sharjah Project
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About Prosafe Production Services
Prosafe Production Services is a major owner and operator of FPSO vessels. Its core 
business involves turnkey engineering, procurement, and project management services for the 
conversion of oil tankers into FPSO vessels for clients on a lease or purchase basis.

The company’s patented designs for innovative SPM and turret mooring systems have all been 
developed in house and have been key contributors in many successful projects.

Prosafe Production Services has its main office in Singapore and a marketing office in Houston. 
It currently operates a modern fleet of seven production and/or storage vessels in West Africa, 
India, Indonesia, Brazil, and New Zealand.

System Details
System: ICSS
Total I/O: PCS – 700 (physical I/O), ESD – 450 (physical I/O),F&GS – 1,200 (physical I/O),PSD/USD – 100 (physical I/O)
 PMS – 50 (physical I/O),VMS – 1,100 (physical I/O) ,Software I/O – 8,000 
System Configuration: Yokogawa CENTUM CS 3000 for PCS and VMS,ProSafe-RS safety instrumented system for ESD and FGS, 
 Autronica SIL addressable fire alarm system, Alarm SIL-2 Autronica system, Fire & Gas Devices,
 Computer servers and workstations

Further Information About the ICSS
All main ICSS equipment is located either in the FPSO accommodation area or the electrical 
room. Remote I/O cabinets are installed at each of the four main process modules. Operator 
interface equipment and operator stations for the platform data gathering system, metering/tank 
gauging/loading/offloading control systems, and boiler control system are located in the central 
control room (CCR). Operator stations are also in the electrical room, instrument technical room 
(ITR), and engine room. In addition, the ITR houses all main ICSS instrumentation and control 
equipment/panels for overall management of the FPSO. 

The PCS and VMS enable continuous control and monitoring of all operations on the FPSO. 
These systems all employ the latest technologies and have an open system architecture. The 
operator interface goes through the ICSS, which integrates the data from all FPSO units and 
systems via a serial link or direct hardwired connection.

The safety of the processing facilities is assured by the PSD, ESD, and F&G systems shown 
in the accompanying system diagram. The ESD and F&G systems also can detect fires and 
flammable gas concentrations in the processing, engine, and accommodation areas. Alarms 
from the ESD and F&G systems can be monitored on the ICSS. The ESD and F&G systems 
are integrated with the PSD, PCS, and VMS via a dual redundant network that allows them to 
control the safety functions for all ship systems, including topside facilities.

•Strict Australian laws and regulations on offshore oil field development activities and hazardous applications required special care with F&G 
device selection and system engineering.

•Requirement for a subsea interface: Subsea is quite a new area for Yokogawa, but it is an offshore industry market with great potential that the 
company wishes to develop.

•Fiber-optic technology design for FPSO ICSS control network: There was a special FPSO offshore cabling requirement for a complete fiber-
optic network, not just the normal Cat5E or Cat6 internet cabling system.

•Turret Vnet/IP communication: The Vnet/IP cabling needed to pass through the turret swivel.
•TUV, DNV, and LRS certification process: An offshore classification was required.

With good coordination between the Yokogawa and Prosafe Production Services engineering teams, the overall system design inclusive of 
subsystems interfaces was soon finalized, enabling the delivery of the complete system on schedule. The very capable Yokogawa engineering 
team supervised onsite construction and conducted testing and commissioning of the complete system. Prosafe Production Services was 
satisfied with the on-time delivery of the ICSS and the FPSO set sail for Australia in October 2009. 

With the successful execution of this first FPSO project for Prosafe Production Services, Yokogawa has demonstrated its strong project 
management capabilities in this field and expects to further develop the FPSO ICSS market.

The Challenges and the Solutions
Yokogawa and Prosafe Production Services jointly designed the ICSS for this project. Yokogawa’s scope of supply included the design and 
supply of a Zone-2 certified PCS remote input/output (RIO) including nodes, modules, zone cabinets, and network links for topside facilities; a 
Zone-2 certified ESD, FGS, and PCS system for the turret mooring system; and RIO modules for installation inside electrical switchboards. The 
installed CENTUM CS 3000 Vnet/IP system performs the monitoring and control of processing facilities, including associated topside facilities, 
regulatory control, and on/off controls. It also generates production data reports; interfaces with other subsystems and human machine interface 
(HMI) consoles; and archives, records, and transmits data to other interface systems and a management reporting system. The other major 
system installed in conjunction with this project was the ProSafe-RS safety instrumented system. This detects potentially hazardous process 
conditions in the topside facilities and, if necessary, implements an automatic shutdown of all safety end devices (interlocks) and issues alarms. 
To ensure the safety of the ship’s personnel and protect the environment, it also can initiate an automatic shutdown of individual devices or the 
entire facility. 

There were many challenges to be overcome in this project. The critical challenges encountered were:

•A tight project delivery schedule: Delivery was expected within six to eight months of the signing of the contract. 

Executive Summary
Yokogawa has completed the installation and commissioning of an integrated control & safety system (ICSS) on the Ningaloo Vision, an oil 
tanker that has been converted into a floating production storage, and offloading (FPSO) vessel for use in the Van Gogh oil field off Australia’s 
Northwest Shelf. This was Yokogawa’s first project for Prosafe Production Services Pte Ltd, a major owner and operator of FPSO vessels. 
This ICSS makes possible centralized plant supervision and management of all control and safety functions on this FPSO. 
The ICSS consists of the following system controls:

• Process control system (PCS)
• Process & unit shutdown system (PSD/USD)
• Emergency shutdown system (ESD)
• Fire & gas monitoring system (FGS)
• Vessel management system (VMS)
• Power management system (PMS)
• Machinery and package controls
• Remote diagnostics/maintenance facility
• Onshore remote data gathering station
• AMS and valve link software for accessing Smart/HART compatible field instruments
 
It is expected that the Ningaloo Vision will remain in service at the Van Gogh oil field for at least 15 years.

Prosafe Production Services Pte Ltd

Singapore

Location:  Singapore
Order date: December 2007
Completion: October 2009

Completion of First FPSO Project for Prosafe 
Production Services Pte Ltd
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The FPSO enroute to the Van Gogh field

Central control room

Central control room

Instrument technical room
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start-up, a truly remarkable achievement for an undertaking of this magnitude and complexity.

The success of the project was directly attributable to good planning and well defined scope with all parties working as an integrated team. The 
CIP team utilized established and highly experienced personnel working to clearly defined roles and responsibilities. All the stakeholders were 
involved in the key decision making process, having a common goal with open communication and no problem passing, thus minimizing abortive 
and duplicated work. As a result of this approach the critical cutover period was kept to a minimum, with the scheduling and implementation of 
non-essential activities outside of this period.

Throughout the project phase there was a constant focus on team integration and utilization of the correct people skill sets in order to maintain 
continuity, stability, and delivery of a quality solution.

Key Project Performance Achievements
- Excellent health, safety, security, and environment performance
- No impact on TAR execution
- Project installation and start-up to schedule
- Smooth and safe changeover to the new system
- High level of system integrity, reliability, and quality management
- Easy to use system with good local support resources for smoother handover to  
 the operators

- One-team approach with client project team 
- High level of customer satisfaction.

Customer Satisfaction
Comment from Steve Barber, Project Manager for the Bruce CIP Project:
“Yokogawa have worked collaboratively with the BP team through the many challenges of the project 
implementation and the subsequent installation on the platform, consistently meeting the demanding TAR 
requirements on or ahead of schedule in preparation for the successful start-up and recommissioning of the 
platform. Lessons have been learned which will benefit the management and planning of future brownfield projects.
We commend Yokogawa for their support and dedication, especially during the challenging installation, cutover, 
and start-up / commissioning on the platform.”
After two years operation, Steve Barber has added more comments:
“This project is the largest system replacement to date in the UK North Sea. The past two years has seen 
exemplary performance with not a single integrity issue or production loss attributed to the system from initial 
commissioning till today. The previous system was causing production losses from time to time within such 
duration. Operator acceptance of the system has been exceptional and has resulted in increased awareness and 
ability to handle process upsets, easier process fault diagnosis and more expedient restarts.
The Control Room Technicians quickly settled into operating the system and have had nothing but praise. To underpin the systems reliability and 
flexibility we carried out an online ESD download today with no adverse effects to the plant. When this sort of engineering work can be carried 
out with the platform on line it really does instil confidence, the system as well as the Yokogawa Engineers, throughout the team and facilitates a 
far better modification efficiency.
This performance could not have been achieved without a huge effort by the project team, our operations partners, our engineering contractor 
and our Main Automation Contractor.
The end outcome is testament to their hard work, diligence and professionalism."

System Details
Integrated control and safety systems: CENTUM CS 3000 (for DCS), 
ProSafe-RS (for emergency shutdown/fire & gas)
Number of hardwired I/O: 6,500
Number of serial I/O: 3,700
Number of cabinets: 127
Number of graphics: 600
System distributed across 8 local equipment rooms (LERs)

System information: 
DCS: 18 x FCS, 3 x ENGS, 10 x HIS, 1 x HIS-TS
 1 x ExaOPC server for interface 
 2 x LCD screens (52” HD), 1 x LCD screen (55”) 
ESD/F&G: 24 x SCS

The Challenges and the Solutions
Yokogawa was selected by BP as the MAC for the Controls Improvement Project (CIP) to deliver a best-in-class integrated control and safety 
system (DCS/ESD/F&G) to replace and improve on the reliability of the existing ABB DCS and ICS safety systems. This is the largest brownfield 
MAC project for BP in the UKCS. As a brownfield project on an operating platform, the major challenges were the definition of the project 
scope for the implementation phase, document verification, changeover planning, and interfacing to the existing infrastructure. The project 
implementation phase was followed by a successful installation and smooth cutover to the new integrated control and safety system during the 
demanding TAR period on the platform, with the subsequent start-up and commissioning phase completed on schedule.

The CIP on Bruce was the largest system replacement undertaken by BP in the North Sea to date, resulting in successful cutover of 6,500 
hardwired I/O and some 3,700 serial signals. A united one-team approach was adopted by the three main parties BP/WGE/Yokogawa for the 
management and implementation of the cutover and commissioning phase. This unified approach resulted in achieving completion on schedule 
and the subsequent re-introduction of hydrocarbons onto the facility. No significant technical issues were encountered that inhibited plant 

Executive Summary
Yokogawa has achieved an outstanding performance on the Bruce Turnaround (TAR) as the main automation contractor (MAC). The Bruce field 
was discovered in 1974. It is one of the largest fields in the UK North Sea, containing estimated oil reserves of 2.6 trillion cubic feet of sales gas 
and 250 million barrels of condensate, NGLs, and oil. Located in the northern North Sea, 340 km northeast of Aberdeen, the Bruce field occupies 
an area of 75 km2 spanning license blocks 9/8a, 9/9a, and 9/9b. The complex is in a water depth of 121 meters and was installed in 1992. The 
co-ventures involved with Bruce in the main field are BP, Total, and Marubeni. First sales gas from Bruce was delivered in October 1993. The 
platform is capable of processing 620 mmscf/d of gas and 80 mbd of oil, with current production rates of around 500 mmscf/d. The field life has 
been extended with the recent Rhum and low pressure Bruce compression development. This is one of the largest offshore platforms within the 
UK Continental Shelf (UKCS).

BP

Location:  North Sea, UKCS
Start-up Date: November 2009

Yokogawa Completes Successful Automation 
Replacement and Start-up at BP Bruce Offshore Platform
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Bruce control room

Bruce platform

Steve Barber
Project Manager

Bruce CIP Project
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was accomplished in spite of the typical offshore operational hurdles of weather, logistics, and limited accommodations. The QP, Yokogawa 
Middle East, and project business partners worked as one team to bring this project to a successful completion. 
plying the new FF technology was one of the challenges in this project. Nearly 1,000 FF-enabled devices were connected to the CENTUM CS 
3000 DCS and this configuration brought the following major benefits to QP’s operations:
1. Space is very limited on offshore platforms and must be put to optimum use. The FF-based design enabled drastic reductions in the size and 

number of marshalling cabinets and in the amount of trunk cable that had to be laid.
2. With Yokogawa’s Plant Resource Manager (PRM) asset management system, commissioning tasks such as valve tuning, loop checking, 

device configuration, and troubleshooting could all be done online from a central location, yielding a drastic improvement in efficiency.
3. For those valves that had been retrofitted with new positioners, valve signatures could be derived using the PRM ValveNavi plug-in 

application.
4. PRM also provides a single window interface to all FF and HART devices on the platform and this gives maintenance personnel quick access 

to all related device documents such as loop drawings, manuals, and hook-up drawings that have been registered with the system.

The Challenges and the Solutions
Yokogawa Middle East faced a wide scope of challenging tasks in this EPIC project, conducting extensive site surveys, carrying out detailed 
engineering of field instruments and control systems, preparing design specifications, interfacing with existing third party systems, and 
eliminating barriers for QP’s documentation practices. The Yokogawa Middle East engineering team and their project partners made full use of 
the best engineering practices and their experience to realize QP’s project vision for utilizing all the features of the latest technology. Regular 
team meetings, knowledge sharing sessions, and methodical validation of output data during the engineering process paved way for the delivery 
of quality products. One hundred percent FAT checks of the hardware and application software as well as tests verifying communications with 
sub-systems ensured that the plant could start up and be fully operational in a minimum amount of time. 

Yokogawa worked very closely with QP Project Execution Team consisting of Sathar Vadooth, Sathesh Kamath, Subbiah Shivaji, 
Abdullah Al-Marri and Shahed Halim from project commencement to project handover guiding Yokogawa Team-This was a major 
contribution factor in the success of the project
Much to the appreciation of the client, the entire cutover to the new systems was achieved well within the 30 day shutdown timeframe, and this 

Customer Satisfaction
“We are now very comfortable with our current operations and we very much appreciate Yokogawa’s support. The PS-2 & PS-3 offshore 
platforms are equipped with Yokogawa’s VigilantPlant product solutions that clearly deliver value at each stage of our processes. These include 
the Tharp multivariable transmitter, YTA temperature transmitter, CENTUM CS 3000, Exaquantum/SER, PRM, and the FIELDEYE CCTV 
system.”, said by Mr. Ahmed Abbad Nasser Hussain Al-Aji, Manager Production (Offshore Fields), Mr. Mohd Ali Mohd Humaid, Asst. Manager, 
Operations-PS2, Mr. Darwish Ghloom Hussein Bahzad, Asst. Manager, Operations-PS3. 

A Great Achievement
Yokogawa Middle East announces with pride the successful start-up of the PS-2 & PS-3 offshore platforms after a seamless upgrade from 
existing Honeywell DCS, GE FANUC ICS, and pneumatic systems to a FF-based CS 3000 DCS. The system has interfaces with the ESD/FGS, 
power monitoring, wellhead monitoring, and heating/ventilation/air conditioning systems, thereby achieving the project objective of having a 
single HMI window for monitoring and control of an entire platform.

Executive Summary
Qatar Petroleum (QP), a government-owned company responsible for all oil and gas industry activities in Qatar, initiated this project to upgrade 
and enhance the control systems on the PS-2 and PS-3 offshore production platforms in the Maydan Mahzam and Bul Hanine fields. The scope 
of work encompassed the upgrade and replacement of existing instruments and systems with a FOUNDATION fieldbus (FF) -enabled distributed 
control system (DCS). The existing control system was partly electronic (Honeywell DCS and GE Fanuc PLC) and partly pneumatic (single loop 
controllers from various vendors). All of the subsystems such as the emergency shutdown (ESD) and fire & gas safety systems (FGS) (Triconex 
and Wonderware), well head monitoring system (DATAC), and power management system (ABB) had independent human machine interfaces 
(HMI).

Amidst stiff competition from engineering companies, Yokogawa Middle East was awarded the engineering, procurement, installation, and 
commissioning (EPIC) contract for the control system upgrade at the PS-2 & PS-3 offshore platforms. It is believed that QP is the first company 
in the Gulf region to adapt the FF technology on its offshore platforms. 

Qater Petroleum

Location:  Qatar
Order date: November 2006
Completion: March 2009

EPIC Upgrade of Instruments & Control 
Systems at PS-2 & PS-3 Offshore Platforms
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Central control room (before) Central control room (after)

“Talent wins games, but team work and intelligence win championships” 
– Yokogawa Middle East project team
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Seeing the First Savings
Are concrete savings being seen yet? Mr. Dantuma continues: “When it comes to maintenance, we are already seeing savings. These savings 
are the result of being able to monitor all platforms, in combination with the associated infrastructure. We no longer have to travel offshore for 
every minor event, something that was clearly not cost effective. However, there are still returns to be achieved by optimizing the process. Live 
checks are still carried out in this way, but it is expected that these will be transferred to a fully automated process within the near future. What is 
more, this project has laid the foundations for achieving savings on operational costs.”
Automation will be further introduced in the field. According to Mr. Dantuma: “The logic that is required in order to determine which valves are 
open on a platform, and which are not, will now be optimized. On top of that, we will be looking at if we are able to operate more frequently 
and over longer periods on an unmanned basis. A greater amount of data is available, allowing the operator on the platform to perform his/her 
work onshore in Den Helder, too. We can take the next step by introducing further automation to the equipment and, as a result, full control of 
the platforms from the shore will be within our grasp. In principle, all of the components are now in place. To add to all of this, Yokogawa now 
performs all of its maintenance activities from the office in Amersfoort, resulting in a much simpler maintenance process. In addition, the system 
itself is much more straightforward to maintain. It’s simply a question of removing one card and inserting another.” 

Field Wide PAS* Project
The actual introduction of the SCADA system, given the name Field Wide PAS, was preceded by a lengthy process. The project is somewhat 
distinct from other similar projects in that the majority of production platforms differ from one another. The North Sea platforms can be roughly 
divided into two types: locations at which operation is fully pneumatic, and locations that are equipped with a distributed control system (DCS). 
In addition, these systems have been produced by different manufacturers and are from different generations. The uniform interfacing of these 
systems to the SCADA system was one of the most critical conditions that was set within the Field Wide PAS project. In order to make this 
form of interfacing possible for pneumatically operated platforms, these were equipped with a PLC-based system with limited functionality. This 
system ensures that signals can be transmitted from the platforms to the shore and guarantees the possibility of expansion in the future.

* PAS: process automation system “At all locations where a DCS had been fitted, assessment was made to determine whether or not the relevant 
version offered the possibility of interfacing with FAST/TOOLS. In the absence of an interfacing option, the DCS was upgraded or migrated. In 
total, upgrades or migrations were carried out on six Yokogawa systems and various systems from other manufacturers. The cabling already in 
place in the field could be preserved in the case of Yokogawa systems as only new hardware blocks needed to be connected. Commissioning 
in this case could therefore be carried out quickly,” explains Mr. Dantuma. What was noticeable about the project was the excellent collaboration 
that took place. He adds: “The Field Wide PAS system is distributed across a number of locations with many suppliers involved. Despite the large 
number of parties that were involved in the project, everything ran smoothly. All parties worked well together, especially the technical experts 
from the different suppliers. The technical solutions that were developed exceeded expectations in a large number of cases.”  

Executive Summary
With an annual production of around 50 billion m3 of gas, Nederlandse Aardolie Maatschappij BV (NAM) is the largest producer of gas in the 
Netherlands. Just over half of this quantity originates from the Groningen gas field, with the remainder from various smaller fields at other 
locations across the country (12.5 billion m3) and from the North Sea fields (11 billion m3). What began as a single platform quickly grew to form 
a collection of production platforms spread throughout the North Sea. Thirty years ago, the first steps were taken towards an automation process 
that would allow all of the platforms in the North Sea to be operated from a central control room in Den Helder. However, the processes taking 
place at the various platforms are so diverse in nature that a uniform solution proved to be a difficult task, and it was for this reason that the 
decision was taken to install a telemonitoring system, allowing the individual platforms to be monitored.  

In the following years, a great deal changed. Not only did the technology develop, but the number of platforms also increased. As a result, 
the amount of data from the field continuously increased and the telemetry system that had been chosen at the beginning could no longer be 
maintained effectively. A solution was found in the form of a local data concentrator. By installing this onto the existing system, the ever greater 
data streams became easier to manage. Ultimately, this solution was superseded by other technological developments on the market. The 
operational personnel and maintenance costs became too high and the risk of injury became too great, and so consequently, a new system 
became necessary to reduce the operational costs and to further optimize the process. Martin Dantuma of NAM’s SCADA Operation Liaisons, 
explains: “One condition was that the operation and management of all platforms should be centralized within the NAM office in Den Helder and 
that better use should be made of the data coming from the field. That would make maintenance work in the field much more efficient.” 

The solution was found in the Yokogawa FAST/TOOLS supervisory control and data acquisition (SCADA) system. 

The Netherlands

Nederlandse Aardolie Maatschappij BV

Location:  Den Helder, The Netherlands
Order date: January 2006 
Completion: March 2009 

FAST/TOOLS SCADA System as the Basis for 
Lower Operational Costs in NAM

Information Used More Widely across the Organization
The arrival of the SCADA system increased the resolution of data and consequently, the flow of information to the shore was improved. The 
number of tags from DCS and SCADA increased from 200 to at least 100,000 for each location, which suggests that a greater amount of data 
is being used and that this data is of a more accurate nature. In addition, all connections between the onshore and offshore platforms are 
monitored continuously using the new system. “This not only simplifies infrastructure monitoring, but also ensures that it can be used more 
efficiently,” explains Mr. Dantuma. 

The presentation of information is performed in Den Helder using FAST/TOOLS. “All graphics from the various DCSs are copied and simplified. 
By doing so, we can guarantee a uniform presentation of the information despite the high degree of variety across the DCS systems. The risk 
of errors has also decreased thanks to straightforward presentation,” explains Mr. Dantuma. An identical system has been installed at the NAM 
office in Assen, alongside the system in Den Helder. This redundant installation not only provides an additional level of security, but also enables 
the platforms to be operated from two different locations.

The signals transmitted from the various fields to the Field Wide PAS system are not used solely for operation of the platforms. As Mr. Dantuma 
explains: “Alongside the interface to the SCADA system, an interface to the data historian has also been installed at all locations so that the 
same data can be read. Coordination of both systems has taken some time to achieve, but the result is that everyone who is authorized to do so 
can now view the DCS system.” The data is also used to the organization’s advantage, for example by the Sales Department and by well and 
reservoir engineers.  

Smooth Commissioning
Commissioning work taking place in the middle of the North Sea is no easy task, especially when it involves more than 20 platforms. Mr. 
Dantuma explains: “The commissioning was dependent on the platform shutdown periods, as other activities would be taking place at this time. 
In order for everything to run smoothly, detailed plans were put together many months in advance. Even the SAT tests were carried out on the 
platform several months before commissioning took place.” By making such thorough preparations, and thanks to the excellent collaboration 
between the different suppliers, the commissioning process ran smoothly.
One part of the commissioning process is checking the tags. “You can view the DCS as an oil drum with tags,” explains Mr. Dantuma. “The tags 
are divided into categories, to each of which we have assigned a priority. All tags with priority 1 and 2 are related to safety, the environment, and 
production loss, and were 100% tested. Tags with priority 3 (operational assistance) were 80% tested. Of the tags with priority 4 (no immediate 
action by the operator necessary), 5 (situation reports), and 6 (analog values), only the most crucial were checked.”

Central control room at Den HelderNAM's production platforms at North Sea
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PTT Public Company Limited

Thailand

The Challenges and the Solutions
The customer was seeking to improve safety and have operations run more smoothly not only during plant shutdown/start-up but also during 
normal operations. Yokogawa Thailand demonstrated that Exapilot was easy to configure and use, and showed how it could be used to fully 
automate and speed up the start-up and shutdown procedures. This reduced the operator workload around 40% and protected pumps by 
eliminating unnecessary speed increases that cause them to heat up.

The customer confirmed Exapilot’s capabilities in the above application and gradually extended its use to the following applications over a one 
year period:

(1)  Oil heater combustion control
 Exapilot improves control of a non-linear air damper to optimize the fuel air ratio, based on O2 measurements performed by a Yokogawa 

zirconium type oxygen analyzer. This reduces the consumption of fuel gas by two oil heaters, and each year saves the company $30,000 in 
fuel costs and reduces CO2 emissions by 210 tons.

(2)  Cooling fan control
 Previously, eleven cooling fans ran non-stop. Based on ambient temperature readings, Exapilot is able to reduce electricity bills by switching 

the fans on and off.

Executive Summary
In 1997, PTT Public Company Limited built the 
Khanom gas separation plant (GSP #4). Located in 
Nakron Srithummarat, 700 km south of Bangkok, 
GSP #4 receives gas via a 24 inch undersea 
pipeline from an offshore platform operated by 
PTT Exploration & Production. The plant produces 
246,000 t/y of liquefied propane gas (LPG) and 
43,000 t/y of natural gasoline (NGL). The LPG is 
supplied to homes throughout southern Thailand 
and to a local power station, which generates 
electricity for the entire region.
This plant has operated since 1997 with a 
CENTUM CS production control system (PCS) that 
was installed by Yokogawa Thailand. It has proven 
to be highly reliable, operating continuously without 
any major problems for this entire period.

Customer Satisfaction
Kanit Pattarakup, process control and DCS board man at PTT Khanom Gas Separation Plant #4, said, “We are very much happy with 
Yokogawa’s CENTUM CS, Exaquantum, Exasmoc, and Exapilot. Exapilot is really easy to use and has improved production very much, and it 
has been applied to three main procedures ( start up, shut down, normal operation : 24 sub procedures ) to achieve real production excellence. 
We have confirmed the high reliability and solid functionality of Exapilot in various applications. This is a real solution package and a good tool 
for the plan-do-check-act (PDCA) cycle to achieve operational excellence in the plant.

“This year we successfully replaced the existing CENTUM CS with the Yokogawa’s most current CENTUM VP. We are always challenging to be 
a VigilantPlant”

Location:  Nakron Srithummarat, Thailand
Order date: January 2008
Completion: July 2009

Exapilot Improves Operations and Reduces Energy 
Use at PTT Khanom Gas Separation Plant #4

(3)  Feed gas and bypass gas flow control
 Exasmoc APC software is normally used to control the feed flow in response to changes in the power plant load. To accelerate response 

times, feed and bypass gas flow control is now also performed by Exapilot. By switching between these programs, it has been possible to 
reduce propane costs by $450,000 per year.

(4)  CO2 composition monitoring
 The power plant uses gas from an offshore platform that is approximately 22.5% CO2. If this rises above 25%, plant efficiency goes down. 

Exapilot maintains CO2 within agreed levels, keeping the power plant customer happy and increasing LPG yield by $450,000 per year.

(5)  Ship loading
 Exapilot controls the venting of the loading pumps and controls product flow during LPG/NGL ship loading, reducing electricity consumption 

and preventing LPG product loss.

Kanit Pattarakup with CENTUM CS and 
Exapilot (before)

Kanit Pattarakup with CENTUM VP and 
Exapilot (after)
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CACT Operators Group

Challenge 4
CACT places a high priority on protecting the environment. For example, after removing water that has been produced by a separator, the 
company treats it to bring it up to government standards before discharging it. The pH and conductivity levels are accurately measured by 
Yokogawa’s analytical instruments, which are linked with the control system so that alarms can be issued and the water treatment system shut 
down if set limits are exceeded.

Customer Satisfaction
“Yokogawa’s reliable, proactive, and responsible approach made a significant contribution to the project’s success. The positive and cooperative 
approach of your team facilitated teamwork and good relationships. We commend your project team for this great effort and look forward to 
working with you in the future.”
David Godard, HZ21 Gas Project Manager

The Challenges and the Solutions
Challenge 1
Maintenance is a big issue on all offshore platforms. Maintaining equipment which is located hundreds of kilometers from shore can be costly 
and time consuming. Unanticipated equipment failures can quickly lead to platform shutdowns costing millions of dollars in lost production. The 
various Yokogawa systems and products including the CENTUM CS 3000 have proven to be highly reliable and have caused no unplanned 
shutdowns, providing major cost savings for CACT. This has also eliminated various safety and environmental risks.

Challenge 2
The HZ21-1A platform operations management team required the collection of key process and production data for transmission to the Zhuhai 
gas terminal via a satellite communications system. Accurate real-time measurement of production data is essential for the management of gas 
distribution. The data gathered by the monitoring and control system can also be used to detect gas leaks in the pipeline.

Challenge 3
CACT’s process control and instrument engineers are responsible for keeping down the cost of configuration changes to the control system. 
With the CENTUM CS 3000, it is possible for CACT engineers to modify the system configuration, download software updates, and hot-swap I/
O cards while the process control system is online. 

Executive Summary
The Hui Zhou 21-1A (HZ21-1A) offshore gas production platform has been operational since 1990. It is in the South China Sea, 130 km south of 
Shenzhen, China, and the water depth at this location is approximately 115 meters. The HZ21-1 gas field is operated by CACT Operators Group 
(CACT), a joint venture between CNOOC Ltd., Eni China BV, and Chevron Corporation. Four wells in this field produce 54 million cubic feet of 
natural gas per day. After processing, this gas is piped to a natural gas terminal in Zhuhai through subsea pipelines.

In 2004 CACT began construction of the HZ21-1B platform to house facilities for the compression and dehydration of gas. Now completed, this 
platform is positioned near HZ21-1A, and a bridge has been built to link the two platforms. 

As part of its ongoing activities to develop the HZ21-1 gas field, CACT has also made modifications to HZ21-1A. This included the migration 
from a legacy PLC control system – for which spare parts were no longer available – to Yokogawa’s CENTUM CS 3000. CACT’s principle aim in 
this was to improve efficiency and productivity by acquiring the ability to monitor and control production data in real time. A further benefit of this 
migration was that the new production control system could be integrated with the control system on the new HZ21-1B platform, allowing HZ21-
1A to convert to unmanned operations.

Yokogawa Engineering Asia and the CACT project team worked closely with Aker Kvaerner in Singapore and the China Offshore Oil Engineering 
Corporation (COOEC) to ensure smooth execution of this project. All systems and products were delivered to the COOEC construction yard in 
Tongu, China ahead of schedule.

China

Location:  Hui Zhou, China
Order date: March 2004
Completion: April 2006

CACT Offshore Platform Reduces Unplanned Downtime by 
Migrating from Legacy PLC System to Reliable CENTUM CS 3000
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HZ21 Project – System Configuration
The new control system designed and built by Yokogawa for CACT’s HZ21 gas field project consists of the following sub-systems and 
components:

CENTUM CS 3000 platform process control system
ProSafe PLC safety shutdown system and fire & gas system
FieldEye CCTV system
Local area network
Satellite communications system consisting of a satellite dish, ODU, VAST modem & router, PABX telephone system, and PAGA system

Factory Acceptance Test ESD console

CCTV

CENTUM CS 3000
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Customer Satisfaction
Gong Ning, the Engineering Manager for BP China, says, “Based on our good and long 
term corporate relationship, we have again selected a Yokogawa solution because it 
works very well and exceeds our expectations.”

Wang Dao, the Maintenance & Engineering Supervisor in the Production Department, 
says, “The Yokogawa system is very reliable. The well designed operation displays help 
us smoothly handle operations during each shift.” He goes on to say, ” Thanks to that, we 
have had no interruptions in our daily shipments of LPG by ship and truck. The Yokogawa 
system has been a key factor in maintaining stable operations.”

System Details
Distributed control system: CENTUM CS 3000
Safety instrumented system: ProSafe-RS
(2 engineering workstations; 5 human interface stations)
CCTV system

 Many meetings were held and there was much intense discussion with BP regarding the requirements for safe and efficient execution of 
loading and unloading operations. There was good teamwork between Yokogawa Singapore, the EPC company, and BP in China. SCA, 
a Malaysian firm, was also part of this project team. BP was very satisfied with Yokogawa’s flawless fulfillment of its requirements in this 
project.

 The factory acceptance test (FAT) and all integration work was performed by Yokogawa Software Engineering (WUSI) Co., Ltd. in China. A 
pre-FAT was also conducted for key operations such as the truck loading and logistics. As a result of these preparations, the site acceptance 
test (SAT) and site commissioning went very smoothly and there were no punchlist items for Yokogawa at the project site. Everything was 
cleared before the SAT.

 For the first time ever, this project linked ProSafe-RS and CENTUM CS 3000 systems on the same V net control network. Compared to 
Modbus, the response times are much faster. It was a challenge to configure and test this before the FAT.

The Challenges and the Solutions
(1)  Operational safety
 After the liquefied petroleum gas (LPG) is offloaded from a tanker at the jetty and passed through a heating process, it is stored in huge 

underground tanks. As LPG is a highly explosive gas, it must be handled with the utmost care. The new integrated control and safety system 
enhances safety by making it possible for an operator at a single human interface station (HIS) to monitor all of the terminal’s operations as 
well as safety loops. For added safety, individual loops are configured at different safety integrity levels (SIL), up to SIL3. Yokogawa ProSafe-
RS is certified to SIL3 and also meets the IEC 61508 and IEC 61511 functional safety management (FSM) standards. In addition, CCTV 
video surveillance systems for the new tank facilities have been seamlessly integrated with existing CCTV cameras to enable surveillance of 
the entire LPG terminal. All live CCTV video feeds as well as recorded video can be accessed from the CENTUM CS 3000 system. Multiple 
STAHL remote terminals have also been installed for truck loading. A DCS screen has also been configured to function as a backup, allowing 
loading operations to be controlled from the central control room if one of the STAHL terminals fails.

(2)  Project execution
 Although the engineering, procurement, and construction (EPC) contractor for this project was based in Singapore, BP emphasized that 

the work had to be carried out by Chinese project engineers, with site support to be provided by service offices in China. As requested, 
Yokogawa relied on local personnel and organizations for all DCS hardware, software, and engineering related work throughout the course 
of this project.

BP

China

Executive Summary
BP is the largest LPG importer and operator in China, and is mainly engaged in the LPG wholesale market. Following its construction of the BP 
Zhuhai LPG terminal on Gao Lan Island, which is located near the city of Zhuhai in Guangdong Province, the company has financed a phase II 
expansion project that will bring online two new 200,000 m3 underground storage facilities. With the completion of this project, this will be China’s 
second largest LPG terminal.

As part of this expansion project, Yokogawa successfully installed an integrated control and safety system that makes it possible for a single 
operator per shift to run the entire terminal. The terminal is quiet and well managed 24/7/365.

Location:  Zhuhai, Guangdong, China
Order date: May 2005
Completion: August 2007

LPG Terminal Operates Safely and Efficiently 
with CENTUM CS 3000 and ProSafe-RS Solution

Central control room Waiting to load LPG

Wang Dao
Maintenance & Eng. Supervisor,

Production Department
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Chevron Nigeria Limited

System Details
For hot cutover
DCS: CENTUM CS 3000 R3 with Vnet/IP
Total I/O: 787

For EGP3
DCS: CENTUM CS 3000 R3 with Vnet/IP
SIS: ProSafe-RS Safety Instrumented System
FGDS: Autrosafe fire and gas detection system
CMS: 3500 condition and monitoring system
Total I/O: 4,610 

The Challenges and the Results
The greatest challenge in this project lay in carrying out the migration from the existing 
Honeywell TDC3000 to the new Yokogawa CENTUM CS 3000 without disrupting gas 
production. This online hot cutover required both systems to be manned by operators during 
the migration process.
Although this presented a high risk for disruption to ongoing gas processing operations, 
the work was successfully completed 48 days ahead of schedule and without disruption 
to operations thanks to detailed planning, risk/mitigation analysis, and a robust execution 
strategy with a coordinated team approach between CNL/HHI and Yokogawa Korea.
Through the successful execution of this project in just 42 days, CNL was able to avoid 
a costly shutdown of operations and generated additional savings in labor costs. And by 
working together on this project, CNL, HHI, and Yokogawa Korea were able to build a 
strong relationship. Thanks to their efforts, the CENTUM CS 3000 is running smoothly at 
EGP1&2.
The key success factors were as follows:
- Mutual trust and effective cooperation by all stakeholders (CNL/HHI/Yokogawa Korea) for 
the smooth execution and accelerated completion of the project
- An effective team approach that resulted in the project being driven to a successful 
conclusion in a highly expeditious manner
- The preparation of enormous WORKPACKs containing key reference data documents, 
which eased the cross-checking of process system functionality across both systems before 
the signal migration was commenced
- Meticulous planning that ensured a safe and disruption-free changeover
- Yokogawa Korea’s technical leadership and expertise in performing online hot cutovers

Customer Satisfaction
The following quotes are from the DCS-HCO-Lessons Learned Meeting of September 26, 2008:
“The new CENTUM CS 3000 DCS equipment has exhibited excellent performance thus far.”
“The DCS vendor provided effective technical leadership throughout the hot cutover and demonstrated a good command of English, avoiding 
potential communication problems. Technical challenges were encountered throughout the execution phase but these were resolved in an 
expeditious manner.” 
“The DCS vendor’s sub-contractor panel technicians kept to a demanding work schedule for an extended time period. They contributed 
significantly to the success of this project. Their work has been critically important and it required extensive concentration and dedication from 
them while working in cramped conditions. Not a single isolation or installation mistake occurred! – Congratulations.” 

Receipt of Recognition & Achievement Certificate from CNL
“The EGP3 project leadership team recognizes your efforts for being part of the team that successfully executed the DCS – Hot Cutover without 
LTI and unnecessary / prolong shut down of the Gas Plant. Thank you for a job well done on behalf of Engineering, Construction & Operation 
Teams.”
 
Receipt of Excellent Performance Certificate from HHI
“This is to certify that Yokogawa Korea has supplied the CENTUM CS 3000 FIO R3 system to EGP-3 onshore project in Chevron Nigeria Limited 
(CNL) via Hyundai Heavy Industries (HHI) and HOT CUTOVER (HCO) work between the existing HONEYWELL TDC3000 system and new 
YOKOGAWA CENTUM CS 3000 system has been successfully completed in accordance with HCO procedure.”

Summary of Online Hot Cutover Migration Project
1)The key business driver for this online system migration: estimated savings of US$2.3 million by not shutting down gas plant operations for 90 

days.
2)Secondary business consideration: by doing the system migration in the second quarter of 2008, operators would have time to familiarize 

themselves with the new CENTUM CS 3000 control system before the main EGP3 control system is introduced in 2009.
3)Migration scope: migration of all EGP1&2 control system signals/functions from the legacy Honeywell TDC3000 DCS to the new Yokogawa 

CENTUM CS 3000 and the migration of 279 digital input signals, 127 digital output signals, 322 analog input signals, 59 analog output signals, 
480 WORKPACKs, and 787 loops. WORKPACK means that whole procedure and concerned data in order to HCO work of each loop.

4)Replacement of existing Honeywell field termination assemblies (FTAs) in marshalling cabinets with new Yokogawa terminal boards.
5)Project execution period: from the middle of July to the middle of October 2008 (90 days, no days off)

About Chevron Nigeria Limited 
Chevron Nigeria Limited (CNL) is Chevron’s principal subsidiary in Nigeria, one of Africa’s most prolific oil-producing countries. CNL and its 
related companies have done business in Nigeria for more than 90 years and CNL's workforce totals more than 2,000 employees, of which 90 
percent is Nigerian. CNL operates and holds a 40 percent interest in 13 concessions covering 2.2 million acres (8,900 km2), predominantly in the 
onshore and near-offshore regions of the Niger Delta. In 2007, total daily production averaged more than 350,000 barrels of crude oil, 14 million 
cubic feet of natural gas, and 4,000 barrels of liquefied petroleum gas. The company's net oil-equivalent production in 2007 was 129,000 barrels 
per day. 

Background of This Project
The Escravos Gas Plant is located in the vicinity of the Escravos River, adjacent to the Chevron Nigeria Oil Terminal, on the Bight of Benin. The 
site is approximately 100 miles southeast of Lagos and 37 miles west of Warri.

The existing Escravos gas plants (hereinafter EGP1&2) process 285 million standard cubic feet of natural gas per day (scfd). This will be 
increased to 680 million scfd with the completion of a new gas plant (hereinafter EGP3) by 2009.

Yokogawa Electric Korea received an order from Hyundai Heavy Industries (HHI), the project EPC contractor, to replace EGP1&2’s existing 
Honeywell TDC3000 system with the CENTUM CS 3000 system and to install an integrated control system (DCS, SIS, CMS, and FGDS) at 
EGP3.

The main objective in the EGP1&2 phase of this project was to do an online hot cutover from the legacy Honeywell TDC3000 to the Yokogawa 
CENTUM CS 3000. The hot cutover involved the Train-1 operating plant and the processes at EGP1&2. This included migration of the existing 
fire and gas monitoring signals and migration of the existing serial communication interfaces for the existing PLC controlled ESD system and the 
master surge CCC compressor control system. The contracted work was scheduled to be completed in 90 days.

Escravos Gas Plant Control System Online 
Migration (Hot Cutover) 

Nigeria

Location:  Escravos, Nigeria
Order date: April 2006 
Completion: September 2008 
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System Details
Distributed control system: CENTUM CS 3000 with Vnet/IP control network
CAMS for HIS 
1 engineering workstation; 2 human interface stations
Number of DCS I/Os: 247

Customer Satisfaction
Herb Ziegler, Project Manager, BP Ricinus, says: 

“Thanks to the dedication and great teamwork by Yokogawa and BP Canada, 
the project was completed flawlessly. Focus on health and safety throughout the 
project paid off – we cutover the system without any incident. I am very satisfied 
with the overall project. We are now planning to upgrade the safety system to 
Yokogawa’s ProSafe-RS.”

Key Project Performance Achievements
- 100% health, safety, security, and environment performance
- Project cutover on schedule 
- Smooth and safe changeover to new system
- Improved plant performance and operator expertise 
- High level of customer satisfaction

The Challenges and the Solutions
Yokogawa’s CENTUM CS 3000 was selected as the replacement for the plant’s aging Toshiba TOSDIC system. Early on in this project phase, 
BP Canada assigned employees to work full time on its project team, and this team was able to establish a close working relationship with 
Yokogawa Canada’s project team. The Yokogawa team conducted site surveys and updated system drawings. One particular challenge in this 
project was retrieving the Toshiba logic and interpreting it. With the help of the BP Canada team, Yokogawa carried this out successfully and was 
able to implement a new system based on the existing logic. Later, this logic was further modified to better match the current state of the plant, 
which had undergone many modifications over the years. 

For this hot cutover, a detailed strategy and daily schedule were developed. The specific cutover requirements for individual tags and means 
for mitigating potential risks were considered and addressed. Personnel and plant safety was the top priority. Prior to beginning work each day, 
team members held a safety meeting to assess anticipated work hazards. For critical and complex loops, signal isolators were used so that 
processes could be monitored from both systems as the wires were cutover. The cutover was completed successfully, on time, and without 
major incidents. A few minor issues were encountered but addressed without affecting the overall schedule. After the cutover, all the loops were 
tuned and put into auto mode (Previously, only about 40% of the loops were in auto mode).

Executive Summary
BP Canada Energy Company is Canada's leading natural gas value chain company. The company’s Ricinus gas processing plant is located 
approximately 200 km northwest of Calgary, Alberta. Gas is supplied to the plant through several field lines and is processed with separators, 
dehydrators, de-ethanizers, and expanders. The gas is further compressed before it is output to the sales lines. The plant has a capacity of 
about 3,600 E3m3/d (thousand standard cubic meters per day).

As the Ricinus plant had been built in the early 1980s, its original control system was outmoded and spare parts were becoming hard to find. 
With the goal of extending the operational life of this plant by at least 15 years, BP Canada launched a systems update project that, in its first 
phase, sought to replace the control system without having to shut the plant down. In the next phase of this project, the plant’s safety and fire & 
gas systems will be updated with a Yokogawa ProSafe-RS Safety Instrumented System, and this will be fully integrated with the plant’s DCS and 
SCADA systems.

Location:  Ricinus, Alberta, Canada
Order date: August 2007
Completion: September 2008

Yokogawa Completes Hot Cutover at 
BP Ricinus Gas Plant BP

Canada
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System Details
System: CENTUM CS 3000 R3 (DCS)
              ProSafe-RS (SIS)
              OmegaLand (OTS)
              Plant Resource Manager (PRM)
System Configuration: 
HIS x 5, ENG x 2 (DCS), SENG x 2 (SIS), PRM x 1, FCS x 4
Conventional type I/O: 1104 (HART I/O: 368)
50 FF segments

The Challenges and the Benefits
With an automation system comprised of the Yokogawa CENTUM CS 3000 Production Control System (DCS) and the ProSafe-RS Safety 
Instrumented System (SIS), this is the first offshore platform in Thailand that is designed to make full use of FF technology. 

A key challenge in this project was the tight schedule during the detail engineering and procurement stage. Yokogawa succeeded in delivering 
its systems on time and without compromise in quality. 

During the pre-commissioning work for the FF instruments, the challenge was integrating the CENTUM CS 3000 system with instruments 
from other vendors. With the great vendor support provided by the Yokogawa service team, all devices were successfully connected and full 
integration was achieved. 

Customer Satisfaction
“A lot of modification and fine tuning of the automation system occurred during startup, but this was not difficult for Yokogawa. The system has a 
lot of capability and flexibility. With great support from Yokogawa Thailand, the DCS and SIS on the Arthit platform have met our requirements. 
During startup and commissioning of the platform, we never had problems caused by the Yokogawa system.” Theeraporn Kongwilai, Instrument 
Engineer

About PTTEP
PTTEP is the first and only Thai-operated petroleum exploration and production 
(E&P) company. In line with a cabinet resolution calling for a flexible E&P entity 
that would provide maximum benefit to Thailand, it was established on June 20 in 
1985 by the Petroleum Authority of Thailand (PTT). Its mission is to explore for, 
develop, and produce petroleum from onshore and offshore sources in Thailand 
and other countries.

Background of This Project
With the Arthit project, PTT Exploration and Production Plc. (PTTEP) has for the first time engaged in every stage of developing a new gas field, 
from exploration to production. For this project, PTTEP built the Arthit Central Processing Platform, one of the largest of its type in Asia and the 
first ever in Thailand to be moved into position using the floatover method. It is located in the Navamindra Petroleum Area, which is in the Gulf of 
Thailand about 230 km off the coast of Songkhla Province. At this location, the water depth is approximately 80 meters. In the first project phase, 
six wellhead platforms have been connected to the central processing platform. Ultimately, 50 wellhead platforms will be constructed.

Production Overview
Natural gas exported to PTT Riser Platform via a 42 inch, 200 km subsea pipeline
Daily contractual quantity of 330 MMSCFD
Maximum daily quantity of 363 MMSCFD
Stabilized condensate exported to Bongkot FSO2 via an 8 inch, 30 km subsea pipeline
Production rate: 15,000 to 20,000 BPD

Thailand

Location:  Navamindra, Thailand 
Order date: May 2005
Completion: March 2006

PTT Exploration and Production Plc

Highly Reliable Production Solution Using Yokogawa Automation 
and Safety Systems with FOUNDATION fieldbus (FF) Technology

This platform also had many new operators who required 
training on an operator training system (OTS). An 
OmegaLand simulator provided by Yokogawa helped control 
room operators quickly come up to speed in running platform 
processes.

Thanks to Yokogawa’s highly reliable systems and products, 
a safe working environment has been achieved for the 120 
operators, engineers, maintenance staff, and other personnel 
stationed on this platform.

Central processing platform

Central control room
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System Details
Integrated control and safety systems: CENTUM CS 3000-Vnet/IP (for DCS), ProSafe-RS (for emergency shutdown/burner management system 
[ESD/BMS]), and STARDOM (for remote terminal units [RTU]) 
 Number of DCS I/Os: 4,976
 Number of ESD/BMS I/O: 893
 Number of RTU I/O: 132
 Number of subsystem interfaces: 17

System Information: 
DCS:  21 x FCS, 1 x ENGS, 7 x HIS, 1 x PRM,
1 x ExaOPC server for interface 
2 x plasma screens (52” HD) 
ESD/BMS: 4 x SCS, 1 x SENG 
RTU:  6 x STARDOM
Advanced operation assistance: Exapilot, Exaplog

Key Project Performance Achievements
- 100% health, safety, security, and environment performance
- No plant shutdown as a result of the project
- Project delivered on time
- Smooth and safe changeover to the new system
- One-team approach with client project team 
- High level of customer satisfaction

Customer Satisfaction
Ian Bennett, Project Manager - Automation Excellence, BP Wytch Farm 
says “Yokogawa worked collaboratively with the on-site BP team through 
the many challenges of the FEED phase and subsequent design, build & 
test phases, delivering the system on time. Lessons have been learned, 
especially associated with the preparation of the loop diagrams and 
subsequent commissioning phase which will benefit the management & 
planning of future retrofit projects. We commend Yokogawa for the open and 
honest way they have accepted responsibility in taking the lessons process 
forward.” BP confirms its satisfaction in the way Yokogawa has completed 
the Wytch Farm distributed control system (DCS) and safety instrumented 
system (SIS) upgrade project. 

The Challenges and the Solutions
Yokogawa was selected by BP as the main automation contractor (MAC) for the project and the Yokogawa project team worked closely with the 
BP team during the project implementation. As a project within an operating site, the major challenges were the initial definition of the project 
scope and requirements in a front-end engineering & design (FEED) study, which included a site survey, document verification, change over 
planning and interface with existing infrastructure. This was followed by implementation of a smooth hot cutover to the new integrated control 
and safety system during the commissioning phase. This project replaced the existing Emerson Provox control system, Servelec GEM80-based 
safety system, Honeywell FSC dual redundant PLC system, Eurotherm process automation controllers, and Transmitton SCADA/RTU previously 
used to monitor and control the gathering and processing operations. During the FEED phase, the Yokogawa FEED team was resident at the 
Wytch Farm site for site survey work, liaising with the BP engineers and collecting the engineering data necessary to complete FEED before 
commencement of the detailed design. A one-team approach by BP and Yokogawa was achieved by managing the business relationship in an 
open, performance-focused, and collaborative manner with a shared desire to deliver superior long-term value. In addition, a number of lessons 
were learned during the various phases of the project which were made available to the wider BP community via the global agreement between 
BP and Yokogawa.

Executive Summary
Developed by BP, Wytch Farm is Western Europe’s largest onshore oil field, and is located in one of the most environmentally sensitive areas 
of the UK. The total estimated recoverable reserves are 480 million barrels, of which over 90% lie in the Sherwood reservoir, making it the sixth 
largest in the UK.
The oil gathering operation comprises a central gathering station and a number of remote well sites to the west and south of Poole in Dorset. 
The site was established in the early 1980s and this project is part of a development plan that will enable the operational life to be extended at 
least 15 years. Well fluids are recovered to the gathering station for processing and separation. Gas is used to fuel on-site generation and is 
exported via a 45 km pipeline to a local NGC site. Oil products are exported via a 90 km pipeline to Hamble tank farm and directly from site by 
road tanker. Recovered water is used for injection at some well sites. Wytch Farm is located in Dorset approximately 28 km from Poole, 10 km 
from Wareham. The Wytch Farm oil field comprises three separate oil reservoirs that lie under Poole Harbour and Poole Bay in Dorset

Location:  Poole, Dorset, UK
Order date: April 2006
Completion: August 2008

BP

UK

Yokogawa Completes Automation
Replacement at BP Wytch Farm Oilfield
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Ian Bennett
Project Manager Automation Excellence

BP Wytch Farm

Well site
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Universal Terminal (S) Pte Ltd

Customer Satisfaction
“We are pleased with the support team that Yokogawa has provided us with. They have been most helpful.” said. Chandra Sekaran, Head of 
Logistics

The Challenges and the Solutions
The design work for this project started in 2004 and the terminal control system and the associated equipment were all decided in April 2006. 
The project was completed in the third quarter of 2007 and the terminal became operational in October 2007. One key consideration for 
selecting the automation vendor was engineering capability and the ability to deliver a system within the limited timeframe. The project team had 
to be flexible, reliable and cooperative to ensure smooth project implementation and completion of the project. Yokogawa Engineering Asia came 
through with its commitments and provided full engineering support, successfully delivering the TAS on schedule. 
All the 12 berths are in constant use for the unloading of various oil products into the 73 storage tanks. The products are mixed at a pumping 
station before being moved to the other tanks.Universal Terminal operates continuously 24 hours/day, 7days/week throughout the year. Product 
specifications vary depending on the clients, so a large number of path selection and blending operations have to be accurately executed in this 
terminal. Yokogawa’s CENTUM CS 3000 and TAS package are designed to handle such complex and demanding terminal operations.
Report data creation is a very important issue in the oil terminal business due to local government requirements for the monthly auditing of oil 
IN/OUT amounts. The TAS is designed to automatically create daily, weekly and monthly reporst.
Asset maintenance is very important in ensuring the efficiency of terminal operations. Yokogawa supplied a computer maintenance management 
system (CMMS) and fully integrated it with the CS 3000. This realizes predictive maintenance and reduces the total cost of ownership. 

Executive Summary
Universal Terminal (S) Pte Ltd, one of the largest independent petroleum products storage terminals in the Asia Pacific, has been built on  
Singapore’s Jurong Island at a cost of S$750 million.

Singapore

Location:  Jurong Island, Singapore
Order date: April 2006
Completion: October 2007

Universal Terminal uses CS 3000 with
Terminal Automation System

About TAS (Terminal Automation System)
The TAS handles the loading and unloading of oil products, LPG, petrochemicals and asphalt. Its functionality comprises all necessary 
monitoring and control functions for terminal operations. The TAS executes the movement control function with ease and efficiency, and monitors 
the quantities transferred to ensure accurate control, annunciating alarms as necessary in response to inadvertent operation or equipment 
malfunction. Control platforms can be variably selected to meet the user’s needs. CENTUM,STARDOM and FA-M3 will be used.

System Details
Control system: CENTUM CS 3000
Number of I/O points: 3185(Di),1718(Do),378(Ai)
Software Package: TAS (Terminal Automation System), PRM
Additional supply : CCTV

Universal Terminal (S) Pte Ltd offers 2.3 million 
m3 of storage capacity and modern berthing 
facilities. The terminal has 73 storage tanks with 
capacities ranging from 2,000 m3 to 100,000 m3 
and provides a total of 12 berths, including two 
that can accommodate very large crude carriers 
(VLCCs).

Yokogawa Engineering Asia provided a complete 
terminal automation system (TAS) and a CCTV 
system for the terminal. The state-of-the-art 
TAS addressed key customer considerations 
regarding operational efficiency and system 
reliability. 

Central control room
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Customer Satisfaction
The project was successfully commissioned well ahead of schedule, thus satisfying all stakeholders. 
The following was stated in PDO’s press release dated November 19, 2007:

“Petroleum Development Oman announces that its Kauther Gas Plant began operating at the end of 
October, a full two months ahead of schedule. The plant, located in northern Oman, is now delivering 
in excess of 4 million cubic meters of natural gas a day to the Government Gas System as well as over 
25,000 barrels of condensate (a liquid hydrocarbon by-product of gas processing that commands a 
premium price).” 

Ammar Ishaq, Project Manager for Petrofac, stated: “Excellent support during the pre-commissioning 
and commissioning of the project, including start-up and troubleshooting. The site team performance 
was great in all aspects.”

About Petroleum Development Oman (PDO)
Petroleum Development Oman (PDO) is the major exploration and production company in the Sultanate of Oman. It accounts for more than 80% 
of the country's crude oil production and nearly all of its natural gas supply. The Company is owned by the Government of Oman (which has a 
60% interest), the Shell Group (which has a 34% interest), Total (which has a 4% interest) and Partex (which has a 2% interest). Gas fields are 
operated by PDO exclusively on behalf of the Omani Government. 

About Petrofac
Through its Engineering & Construction, Operations Services, and Energy Development divisions, Petrofac designs and builds oil & gas 
facilities, operates or manages facilities, and trains personnel worldwide. A major center for Engineering & Construction in the Oil & Gas field is 
based at Sharjah in the UAE.

A control desk console with a modern “minimalist” design was custom made to PDO’s requirements. The console has a marmoleum work 
surface and solid oak buffering to protect the front, side, and rear edges. 

PDO selected FF instrumentation for the gas plant and the wellheads. At the plant, there are about 300 such devices connected in 46 segments. 
At each wellhead there are 10 devices in 2 segments. 

The complex calculation of the wet gas algorithm is done by the FCS for each wellhead. Other salient features include customized pump logic, 
integration of CCTV and access control in the DCS, and alarm management. 

At the start of the project, the IPS and FGS systems were to be based on the ProSafe PLC, but later this was changed to a ProSafe-RS system. 
This was one of the first ProSafe-RS systems to be commissioned by Yokogawa in the Middle East.

About the Kauther Gas Plant project 
For Yokogawa, the project scope included supply of the DCS (CS3000, FF based), IPS, FGS (ProSafe-RS), field instruments for the gas plant 
and wellhead sites, dynamic process simulator, training system, alarm management system, and large plasma screens. 

At the wellheads, Yokogawa supplied remote nodes connected to an FCS through fiber optic cables, using Hirschmann’s Hyper-Ring technology. 
This helped PDO reduce the number of fibers without compromising network availability. Housings built from stainless steel IP66 panels were 
supplied for the remote nodes and networking accessories at the remote wellheads. 

This plant is unique in that it is unmanned and remotely operated. Only a limited number of maintenance personnel stay on site. Yokogawa 
supplied its Server for Remote Operation and Monitoring software, which has five clients connected over the PDO WAN at the Saih Rawl, Qarn 
Alam, and Mina Al Fahal control rooms. To enable remote plant startup, specialized start up sequences were developed that integrate the DCS 
and IPS with the highly user-friendly HMI.

Executive Summary
The Kauther Gas Plant is located 300 km from Muscat and 100 km south of Nizwa, the old capital of Oman. The Kauther plant is designed to 
process 20 million cubic meters of wet gas per day. Petrofac of Sharjah, UAE was appointed as EPC contractor for the project, which faced 
considerable challenges, the most significant being the demanding schedule. The barren desert in a totally remote location was transformed 
into a fully operational gas plant in 107 weeks. This was the first control/safety system project which Yokogawa executed with Petrofac as EPC 
contractor.

The project was won by the Yokogawa Middle East Sales Division based in UAE and Bahrain. It was executed by Yokogawa Engineering Middle 
East FZE based in the Jebel Ali Free Zone, Dubai, UAE. 

Through this project, PDO and Petrofac achieved the following with Yokogawa’s support: 

Project schedule
•The plant became operational in October 2007, two months ahead of schedule.
 
Local, Middle East based project execution
•The EPC Contractor, PDO Project Team, and Yokogawa Engineering Facility were all UAE based for the duration of the project, resulting in a “one 
team” approach, in one location, with common goals. 

Remote operation and device diagnostics
•The plant was designed to be unmanned, except for some first-line maintenance personnel who are stationed at the plant.
•Through the use of the latest control system and FF technology supplied by Yokogawa, process control and the diagnostic monitoring of field 
instrumentation is done from remote locations.

Petroleum Development Oman

Oman

Location:  Kauther, Oman
Order date: November 2005
Completion: December 2007

Yokogawa Commissions FOUNDATION fieldbus (FF) based Control System 
and Safety System for PDO’s Kauther Gas Plant and Gas Wellheads in Oman

System Details
Control Systems: CS3000-Vnet/IP (for DCS) and ProSafe-RS (for ESD and FGS)
Number of DCS I/O’s  :  6000
Number of ESD I/O’s  :  1000
Number of Sub-Systems connected :  21
System Information:
DCS: ESD / FGS: Field Instruments:
12 x FCS 3 x SCS 361 x EJA
23 x Remote Nodes 1 x SENG 103 x YTA
1 x ENGS 36 x YVP
3 x HIS
1 x PRM
1 x ExaOPC Server for interface to GMIS 
1 x RMS (Remote Server)
5 x Remote Clients
1 x Firewall
2 x Plasma Screens (65” HD)

Central control room

System at FAT
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System Details
System: FOUNDATION fieldbus (FF) Control System
Typical System Configuration of one project among total 20 projects:
CENTUM CS 3000 R3 DCS with field interface I/O (FIO) for FF and HART

2 x large full redundant control station (FFCS-L) 
4 x human interface station (HIS) 
1 x DCS engineering station 
1 x Plant Resource Manager 

(Real-time device maintenance management & advanced diagnosis package) 
- PRM Server 
- PRM Client 
- PRM Field Communication Server 

1 x ExaOPC station for interface to PI 
1 x PI station 1 x ESD/CCS engineering station 
1 x CCS Trilogger station 

- ESD & CCS System by Invensys 
- VMS system by GE

Good Guidance and Team Effort
One of the major factors in the successful execution of the GOSP modernization program was the 
continuous support of Saudi Aramco during all stages of project execution. From the beginning, 
Saudi Aramco has assigned dedicated senior staff, at times stationed at Yokogawa Middle East, to 
work as part of the team to ensure the systems provided meet the requirements of Saudi Aramco 
and the needs of the end users. This team effort extends beyond just Yokogawa and Saudi 
Aramco. The sub-vendors, most notably Triconex, have also contributed greatly to the success of 
the program by fully supporting demanding schedules and working with Yokogawa to provide the 
best in products and services. Yokogawa partnering with Saudi Aramco began under this program, 
and over the years has culminated in a WIN – WIN scenario for both companies

What This Project Contributed 
Under this program, Yokogawa has been able to:
1) Establish a high quality engineering center in the region.
2) Develop the in-house management expertise necessary to execute Saudi Aramco projects.
3) Develop the in-house engineering core conversant with Saudi Aramco standards and requirements.
4) Gain the reputation and credibility necessary to execute larger projects for Saudi Aramco, with continuous projects from Saudi Aramco.
5) Dramatically increase its installed base in Saudi Aramco facilities.

What’s Next ?
Having successfully completed the various GOSPs in the Southern Area for Saudi Aramco, Yokogawa recently has been awarded a contract 
to engineer and supply the entire process control system (PCS) for the main Khurais Central Processing Facility (KhCPF). This is part of the 
Khurais Crude Increment Program, which is the largest crude increment undertaken in the history of Saudi Aramco and one of the largest 
industrial projects being executed in the world today. This project is divided into three lump sum turn-keys (LSTKs), Snamprogetti – utility, 
Hyundai – gas, and Snamprogetti – oil.

With its two newly opened offices in Saudi Arabia, Yokogawa is committed, as usual, to providing a state-of-the art and quality PCS for the 
KhCPF project, and is looking to strengthen and maintain its long association with Saudi Aramco. 

Background of This Project
In 1997, Saudi Aramco embarked on a program to address the obsolescence of 
control systems and instrumentation in these Southern Area GOSPs. The program 
consisted of seven individual projects, which eventually covered 16 GOSPs. In the 
initial phase of the program, Saudi Aramco invited all approved distributed control 
system (DCS) vendors to bid on the supply of integrated process control systems for 
four GOSPs, with an option for five additional systems. Yokogawa Middle East was 
selected and awarded a blanket purchase agreement for provision of four process 
control systems, each consisting of a DCS (CENTUM CS 3000), emergency shutdown 
system (Triconex), vibration monitoring system (Bently Nevada), and field instrumentation.

The first project proved so successful that the option for the five additional systems was 
exercised, and Saudi Aramco and Yokogawa even extended the purchase agreement to 
cover the balance of the GOSPs in the program. In addition to the provision of these 16 
integrated process control systems, Yokogawa has also supplied a maintenance training 
system and an operator training system. 

About Saudi Aramco and Southern Area 
Saudi Aramco’s operations span the globe and the energy industry. The world leader in crude oil production, Saudi Aramco also owns and 
operates an extensive network of refining and distribution facilities, and is responsible for gas processing and transportation installations that 
fuel Saudi Arabia’s industrial sector. An array of international subsidiaries and joint ventures deliver crude oil and refined products to customers 
worldwide.

The key production region for Saudi Aramco is the Southern Area, which is divided into North Ghawar and South Ghawar. Throughout this region 
are numerous gas oil separation plants (GOSPs), which provide the initial separation of water and gas from the oil prior to shipment to Abqaiq 
for further processing. 

Location:  Saudi Arabia (Abqaiq, Shedgum, Aindar, Uthmaniyah)
Order date: June 1998
Completion: December 2007

Saudi Aramco
Saudi Aramco Southern Area Gas Oil Separation 
Plant Control System Upgrade Project 
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System Details
DCS: CENTUM CS 3000 R3 with Vnet/IP
Safety System: ProSafe-RS safety instrumented system

The Challenges and the Results
The old control room was located in the middle of the plant, amongst the process units. In order to enhance the safety of operations personnel, 
Total E&P France erected a new, blast-proof operations building on the outskirts of the process areas to host the hub and operator stations of 
the new Yokogawa CENTUM CS 3000 system. 

The installation of the Yokogawa CENTUM CS 3000 involved the deployment of a set of redundant Vnet/IP ethernet networks with fiber optic 
cables linking the various technical facilities scattered all over the gas plant.

All the controllers of the outmoded Alspa-ZS systems were replaced with the brand-new Yokogawa CENTUM CS 3000 control system. This 
overhaul was done process unit by process unit without interruption to plant production operations. In order to reach this objective, some units 
underwent a hot-change over, meaning they were migrated from the Alspa-ZS over to the CS 3000 while still in operation. This required extreme 
care and accurate coordination between the project group and the operations team. 

The latest generation of TUV-certified SIL-3 ProSafe-RS safety instrumented system was selected to handle the fire and gas detection functions 
and the high-level safety trips. This allowed for a seamless integration of the safety controls with the ICSS, which was an improvement over the 
previous setup where the safety systems required their own dedicated operator stations.

Executive Summary
The integrated control safety system (ICSS) at the Lacq Gas Processing Plant required an extensive renovation as it was based on Contrôle 
Bailey Alspa-ZS systems dating back to the mid eighties.

Through this project, Total E&P France achieved:

- The construction of a brand new control room, remote from process units
- The deployment of a redundant Vnet/IP fiber optic network
- The replacement of the old process control equipment with new Yokogawa CS 3000 controllers
- The integration of new ProSafe-RS safety instrumented system 

About the Lacq project
The old control systems of the Lacq natural gas plant (Contrôle-Bailey-µZ and Alspa-ZS) dated from the mid eighties and were showing signs 
of ageing: increasing failure rates (the sour atmosphere is a rather aggressive environment), scarcity of spare parts, and decreasing availability 
of competent maintenance personnel capable of supporting / maintaining these old systems. A new gas processing unit was to be put in service 
in 2005, requiring a new process control system and safety controllers. It was then decided to use this opportunity to launch a major renewal 
of the complete ICSS covering the entire plant. The overall ICSS revamping strategy covers a total of 10,000 hardwired points and 10,000 soft 
tags from package PLCs. The ICSS overhaul is being done in phases over a three year period and is currently 50% complete. The first phase 
commenced with the raw gas compression, condensate stabilization, and export section of the plant, which has satisfactorily been migrated to 
the Yokogawa CS 3000 control systems without loss of production. We are in the middle of the second phase revamping for the gas sweetening 
and sulfur section. The third and last phase, boilers and power generation, will be initiated in early 2007.

Customer Satisfaction
“Our decision to use Yokogawa’s new safety instrumented system ProSafe-RS for the revamping of our 
existing safety system was mainly based on the improvement of the long term maintainability, and the 
better integration of the ProSafe-RS into our new CENTUM CS 3000 control system network. After in-depth clarifications, we understand that 
due to its architecture based upon Pair & Spare technology, the ProSafe-RS reaches high levels of availability and robustness, and is certified 
by TÜV Rheinland for SIL3 safety levels. The initial risk of using a brand new product in our case was compensated by Yokogawa’s commitment 
to providing adequate service capability to guarantee the success of our project.”

Christophe Aubin, Project Manager, Total E&P France

About TOTAL
Total E&P France (TEPF) is a subsidiary of France’s Total Group and handles all its production activities 
in France. The two main production assets of TEPF are an oil reservoir complex south of Paris that feeds 
into the Grandpuits refinery and a reservoir complex that stores gas and condensate produced at the 
Lacq gas plant in southwestern France.The Lacq gas field was discovered in 1949 and consists of several 
production layers, the most important of which being a high pressure sour-gas reservoir containing 15% 
H2S. A large gas processing plant was built here in several stages, pioneering complex gas sweetening 
process techniques.

Location:  Lacq, France
Order date: November 2004
Completion: End 2007

France

TOTAL E&P

TOTAL E&P Renovates Integrated Control & Safety Systems (ICSS) 
at Gas Processing Plant in France to Maximize Availability and Safety

Central control room

ProSafe-RS Safety system

Rack room
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Nederlandse Aardolie Maatschappij BV

The Netherlands

Distributed network
Each of the 29 Groningen clusters (with an average of around 10 wellheads) has approximately 25,000 tag numbers. The total field is estimated 
to require 640,000 tag numbers, controlled by some 460 stations in 25 domains. In order to satisfy this immense system size, Yokogawa had to 
increase the capacity of its CENTUM, integrated control system. (This feature will be reflected in CENTUM as standard from early 2004, which 
will be capable of handling one million tags, 512 stations and 31 domains!) The project concept is based on using modern but field-proven 
technologies. This means that technology shifts must be accommodated during the project’s lifetime, while maintaining a common system 
architecture. Local control systems at the production clusters are based on the modular CENTUM, together with Yokogawa ProSafe-RS safety 
systems, Exaquantum, Plant Information Management System (PIMS), and instrumentation. Secure data communications links then network 
these systems using TCP/IP to a field-wide supervisory CENTUM and field-wide PIMS located at the continuously-manned central control 
station - allowing clusters to function unmanned.

For system economy and efficiency, NAM selects per cluster on a fit-for-purpose basis to use the local or the remote I/O architectural capabilities 
of the CENTUM. Most clusters are controlled by a CENTUM system using the local I/O system while the remote clusters that are up to 5 km 
away will use the intelligent remote I/O units that communicate to the CENTUM on another cluster using CENTUM’s Ethernet-based FIO bus. 
From the central location, any cluster may be started, stopped and controlled without the presence of a local operator - up to and including 100% 
production. The central control room additionally runs Exaquantum PIMS that continuously monitors the performance of the entire production 
operation over the long term. 

The sheer scale of the Groningen field dictates that the upgrade is happening over an extended duration. One of the first technology shifts to 
be seamlessly accommodated is the communications links with field instrumentation. The first clusters to be upgraded utilised conventional 
communications; instrumentation on later clusters will be equipped with FOUNDATION fieldbus (FF) interfaces. This feature will also allow NAM 
to implement a Plant Resource Manager (PRM) system, adding condition-based maintenance, problem analysis and long term analysis. 

Wide-area interest
In addition to implementing probably the largest network of DCSs in the 
world, NAM is exploiting the control system to create a closer bond and 
sense of purpose between enterprise staff. At GLT headquarters, NAM has 
installed several Human Interface Stations (HISs) alongside coffee machines 
- programmed to display the production status of the GLT field. The HISs 
have become binding factors for the organisation: office expertise is available 
to field operations, and administration staff get direct feedback from the field. 
The experience has been very positive for NAM, and Ruurd Hoekstra, Head 
of Control & Automation at NAM, recommends the idea to all such plants 
because it closes the loop between the office and the field.

System Details
System: CENTUM CS/CS 3000, field instruments, sand monitoring, ultrasonic metering, safety, data archiving
Total I /O: 25,000 per cluster (11 clusters in first phase)
Scope: Main Instrument Vendor (MIV) and DCS automation

Minimum intervention
The operational concept of NAM is based on minimum intervention - which means Eyes On, Hands Off. from cold NAM operates on day 
shifts only, and so remote production operations are fully automated - up to and including alarm-free start-up of clusters from cold stand-by 
status within 60 minutes. Under normal operating conditions of changing throughput, operations have to be stable, and alarm free. Routine 
operator and maintenance tasks also have to be fully automated, to minimise visits to clusters.The compression facilities also have to have a 
high turndown capability, with online monitoring of performance as well as remote diagnostics. If a production issue occurs during the night for 
example, the relevant operator is alerted at home. Using a PC and ISDN line, he or she simply logs onto the site’s control network to fix the 
problem remotely.

About the customer
Cost of ownership is critical for Nederlandse Aardolie Maatschappij’s (NAM) ongoing upgrade of one of the world’s largest gas fields in 
Groningen, The Netherlands. Yokogawa’s reliable field instrumentation, and a network of control systems linked to a central, field-wide control 
system - probably the largest in the world - are providing a pioneering level of automation to support NAM’s minimum intervention operating 
philosophy. 

Compression depletion
NAM’s Groningen gas field has been in production since 1959. Various ‘minor’ upgrade measures have successfully postponed the need for a 
largescale renovation. However, free-flow production is expected to cease sometime before 2010. To ensure access to remaining reserves and 
continue its role of swing producer, NAM’s Groningen Long Term (GLT) project is implementing depletion compression. The first wellhead cluster 
was equipped with a compressor in 1998 as part of a first-phase contract covering 11 clusters. Ultimately, all of the field’s 29 production clusters 
will be upgraded - securing gproduction for another 40 years. NAM produced its own detailed functional specifications for GLT, and invited firms 
to qualify for specific parts of the job: engineering, construction, supply of centrifugal compressors, compressor drives (both electricalmotors and 
gas turbines) and instrumentation/automation. 

Qualified suppliers were asked to form consortia. The short-listed consortia engaged in a design competition. NAM’s judging decision weighed 
total cost of ownership against robustness of design and the use of state-of-the-art technology. Stork GLT was the winning consortium, forming 
a legal entity and establishing an office in the Groningen province. Within Stork GLT, Yokogawa is the Main Instrument Vendor (MIV) - supplying 
the required instrumentation and automation including field instruments, and monitoring systems, ultrasonic metering systems, safety systems, 
distributed control systems (DCSs) and plant information management systems (PIMS).

Stork GLT is responsible for project execution of the renovation and maintenance of the clusters. Yokogawa’s scope of work includes the 
commissioning, start-up and maintenance of all instrument systems.

Location:  The Netherlands 
Order date: 1996
Completion: 2006

Remote Production Operations are Fully 
Automated in Groningen Long Term (GLT) project
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System Details

System: DCS:  Honeywell TDC 3000/ Honeywell EPKS
 OPC:  APP node
 APC suite: Yokogawa Exasmoc Online Multivariable, Model Predictive and Optimizing Controller 
 Yokogawa Exarqe Robust Quality Estimator Exarqe

The Challenges and the Solutions
(1) Continually fluctuating feed gas composition 
Efforts to optimize the operations of the gas processing complex were complicated by continual fluctuations in the composition of the feed  
gas, which came from an offshore field. The resulting changes in the liquid load at the downstream units caused inconsistent product  
recovery, and this was difficult to manage at the DCS level. However, the multivariable controller is able to sense the changes in composition 
at an early stage and adjust the parameters to maintain a constant liquid load. 

(2) Feed maximization 
Constant changes in multiple constraints make it difficult for operators to maximize plant throughput. While respecting safety limits, the APC  
controller continuously predicts the constraints so that plant throughput can be maximized.

(3) System integration with Honeywell TDC3000 and EPKS systems
OPC data exchange between the APC server and the legacy Windows NT based application processing platform (APP) node link  
to the TDC3000 LCN and EPKS required configurations for optimum performance. This problem was tackled by optimizing data scanning  
and setting the priority for data processing in the APP node.

About the Customer
A Malaysian Gas Processing and Transmission Company a subsidiary of the national oil & gas major, plays a prominent role in the gas business 
value chain. The company operates as a throughput service company providing the services of processing and transmission of gas to the power 
generation sectors and various customers. 

The company operates six gas processing plants (GPP) in East Coast Penisular, Malaysia and is the country’s single largest producer and 
supplier of sales gas through a nationwide transmission and delivery network. In addition to sales gas, other products (ethane, propane, butane) 
are sold as feed stocks to downstream petrochemical plants.

Customer Satisfaction
To the immense satisfaction of the APC team and customer’s management, Yokogawa successfully implemented the APC at all three plants 
despite working on a tight schedule. This successful initiative has boosted the morale of all engineers and operation technicians at this complex 
and has spurred new initiatives to implement improvements. Continuing on the success GPP 2, 3, and 4 APC projects, The company has 
decided to award Yokogawa the contract to implement the APC at GPP 5 and 6.

The Results
(1) Rapid return on investment (eight times the CAPEX)
 GPP 2, 3, and 4 APC economic benefits exceeded the expected return on investment and annual APC benefits exceeded eight times of  
 CAPEX. This is equivalent to ROI in 1.5 months.

(2) Big jump in product yield
 A 4-6% increase in the production of sales gas, ethane, propane, and butane was registered during the successful test run of the APC  
 application due to increase in recovery factor and plant load. This increase in production rate was attributed mainly due to:
 
 • Maximization C2 and C3 Recovery factor 
 • Maximization of Gas Load
 • Maximization of Liquid Load
 • Maximization of C4 Recovery from Condensate
 • Component shifting to maximize the more valuable product

(3) Major improvement in energy efficiency
 A unique energy minimization strategy led to a 2-5% improvement in energy efficiency by optimization of column operating conditions and  
 utilization of recycle stream to recover energy from recycle streams in various plant units.

(4) Operators paradigm shift to Operational Excellence
 By constantly adjusting plant parameters that previously had to be manually adjusted by plant operators, the APC controller allows operators 
  to spend more of their time focusing on improving plant efficiency and performance.

Background of This Project
The company was looking for a partner with the right advance process control (APC) technology for its gas processing complex. Yokogawa 
conducted a feasibility study that would identity suitable technology, determine the areas that could be optimized, and estimate the potential 
benefits. Completed in 2005, this study found that GPP’s No. 2 gas processing plant (GPP 2) was a good candidate for a Yokogawa APC 
solution.

The Reasons for Selecting Yokogawa
Through this feasibility study, Yokogawa concluded that its APC technology had good potential to bring the company an excellent return on its 
investment, generating considerable interest among this company’s management. After a competitive bidding process, Yokogawa ultimately 
succeeded in receiving the contract for this prestigious project, and its selection as a preferred vendor was due in good part to its strong 
expertise in implementing optimization solutions for gas plants.

Location:  East Coast, Malaysia
Order date: April 2006
Completion: December 2007

Malaysian Gas Processing Complex Reaps the 
Benefits of a Yokogawa APC Solution

Malaysia

Malaysian Gas Processing and Transmission Company
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System Details
System:  CENTUM CS 3000, ProSafe-SLS
Total I/O: 918
System Configuration: H 2 x Dual HIS (Workstation),

 1 x FCS (Field Control Station),
 1 x PRM (Plant Resource Manager), Hart Field Devices (Safeguarding System),
 1 x ProSafe-SLS Emergency Shutdown System,
 1 x ProSafe-SLS Fire and Gas System, FF Devices, 
 2 x Serial Links to existing sub-sea applications,
 2 x Dual HIS (Workstation)
 1 x link to Plant Information Management System (PIMS)
 1 x DCS Communications link to Brent Alpha,
 1 x Safety Communications link to Brent Alpha

The Challenges and the Solutions
The solution for achieving the required operational cost reduction was to use a system that could be relied upon not only to provide continuous, 
safe, and efficient operation but also to report anything falling outside established parameters to the adjacent Brent Bravo platform. Unmanned 
operation of a platform places stringent demands on the availability of a control system. 

Shell has selected FF** as its solution because this technology provides the environment for ongoing cost reductions and is able to incorporate 
future technology advances that will further reduce operational costs on the Brent Alpha platform. With FF technology in place, Shell is using 
Plant Resource Manager (PRM), Yokogawa’s real-time plant resource management tool, to manage all instrumentation calibration, device 
diagnostics, and maintenance records on the Brent Alpha platform. This is expected to minimize the total cost of ownership (TCO) and maximize 
the total value of ownership (TVO) over the life cycle of the Brent Alpha platform. 

The core of Brent Alpha’s new control and safety system is the Yokogawa CENTUM CS 3000 Integrated Production Control system. Yokogawa’s 
CS 3000 represents a new era in distributed control systems (DCS), integrating the high reliability of its predecessors with an open environment 
that facilitates integration with enterprise resource planning and manufacturing execution systems. This simplifies the task of constructing a 
strategic management information system and makes this a truly cost effective solution. 

Yokogawa’s ProSafe-SLS safety system is in use at more than 70 Shell installations throughout the UK, and on the Brent Alpha platform it is 
used to provide both emergency shutdown (ESD) and fire & gas systems. ProSafe-SLS compliments the DCS, providing a complete control 
and safety system that can react to emergency events in one millisecond. All safety related events are journaled with time stamps and stored in 
chronological order in the CS 3000. The Brent Bravo ESD system also uses a Yokogawa ProSafe-SLS, and it was modified to accept inputs via 
a dedicated link to the Brent Alpha platform that enables a total platform shutdown procedure to be carried out in the event of an emergency. 

An important consideration in the cost reduction program for the Brent Alpha was the need to minimize the amount of time that the platform 
would have to shut down for the redevelopment work. To meet a two-week deadline for the commissioning of the complete control and safety 
system, parts of the system were installed and commissioned before the shutdown. This prestaging of the system including all FF devices 
ensured that no equipment would be installed on the platform without it first being tested in the format in which it would be used in the offshore 
installation. 

Shell is leading the way with this first FF installation in the North Sea’s UK sector. Introduction of Yokogawa’s FF and plant resource 
management technology are enabling Shell to significantly reduce routine daily operating costs and improve asset management. 

** Developed by the FF, FF technology provides a two-way, multi-drop communications link between intelligent measurement and control 
devices. Yokogawa is a strong contributor to the FF and supplies a wide range of field devices along with the Plant Resource Management tool 
and a fully redundant operator interface to the CENTUM CS 3000.

Executive Summary
Shell UK Exploration and Production (Shell Expro) is using Yokogawa’s FF technology to reduce operating costs and upgrade the control 
systems on Brent Alpha, a first generation platform that has been producing oil and gas from the North Sea’s Brent Field* since 1978. This is 
an extremely cost effective and reliable solution with low life cycle costs and high total value of ownership, and it has added years to the Brent 
Alpha platform’s life. 

A key aspect of this major undertaking has been the conversion of operations at Brent Alpha so that this platform can be managed from a 
remote location, thereby significantly reducing its operating costs. Brent Alpha’s control and safety shutdown systems have been replaced and 
its hydrocarbon processing and power generating equipment will be decommissioned at a later date. 

Brent Alpha now operates as a satellite operation of Brent Bravo, which is located just three kilometers away. A number of wells on Brent Alpha 
feed the Brent Bravo platform through a new subsea pipeline (multiphase tie back), enabling hydrocarbon processing to be carried out on Brent 
Bravo. Under normal operating conditions, the Brent Alpha control room is unmanned and operated in “lighthouse mode” from Brent Bravo. 
There, the control room is manned around the clock and has the primary responsibility for monitoring and controlling the wells and hydrocarbon 
fluids coming over from Brent Alpha. 

* Operated by Shell Expro on behalf of Shell/Esso, the Brent field is Britain’s largest oil and gas field, with an estimated ultimate recovery of 
approximately 3.194 billion barrels of oil equivalent and 4.3 trillion cubic feet of sales gas. It lies186 kilometers northeast of Lerwick, Shetland, 
and the water depth at this location is 140 meters. Oil was first discovered here in 1971 and production began in 1976. In 1982, the Far North 
Liquids and Associated Gas System (FLAGS) pipeline to St Fergus was completed and gas production was initiated. 

Location:  BRENT Field, North Sea UK sector
Order date: December 2001
Completion: August 2002

Shell UK Exploration and Production

UK

Yokogawa and Shell Revive North Sea Platform 
With FOUNDATION fieldbus (FF) Technology



Oil and  Gas 60

Yokogawa were represented by the Dutch and Bahrain sides of the company and their Egyptian agents, ourselves as Bechtel, Enppi, Burullus 
and Rashpetco as future operators and also third parties supplying materials to interface with the ICS package. The potential for a disaster 
was very high, but again, the quality of management and also the fact that the systems had been built well and your team fully understood their 
roles resulted in a very good FAT. The amount of hard work undertaken in Holland to meet an extremely aggressive schedule cannot be over 
emphasized and the relationships that were formed and the trust gained during the FAT have followed on to SAT and commissioning.” 

<Comment 5>  Site Work and Support
“In speaking to people at site, they have been very complimentary about the support that we have received from the various parts of your 
company. The work has once again been of the highest quality and the commitment of the personnel has been exceptional. Where the 
commissioning of the DCS/ICS package is often the source of continual concern, on this project I have been pleasantly surprised at how little 
comment has been made about the package. No news is certainly good news. It is also a remarkable point that this project has been running 
properly and without any trouble for more than one year.”

Commitments by Yokogawa

As exemplified by this project, the industrial front-runners are aiming to introduce the latest technologies. To quote Yoshitsugu Morioka, General 
Manager of Systems Marketing for FF systems and devices, “As users make the paradigm shift from traditional analog control systems to digital 
based FF systems and devices, they want to partner with a knowledgeable and dependable supplier who not only has taken a leadership role in 
the development of the technology but also delivers a full implementation of all the power and features of the technology. Our FF implementation 
is robust and fully supports the interoperability concept. Users should expect a full FF implementation and we provide one of the most powerful 
set of solutions.”

The achievements and customer satisfaction with this Scarab Saffron project is having a big influence on the next project. Users have decided 
to use Yokogawa as a single source for a new project including DCS, ESD, F&G, HIPPS systems, and HIPPS valves. The new systems will be 
integrated with this Scarab Saffron project.

Results
The introduction of DCS as the Fieldbus control system together with Yokogawa’s intelligent field devices enabled both the diagnosis and remote 
maintenance of plant resources using Plant Resource Manager (PRM). Paul Reeve, ICS Package Coordinator for the Scarab Saffron Project, 
Bechtel INTEC Consortium, commented on the successful outcome as follows:

<Comment 1>  Teamwork and Expertise
“Control systems are notorious for both delays and cost over-runs, but this project has been mercifully free of both. Yokogawa’s commitment to 
working as part of a team on this project resulted in an understanding of the project aims and objectives from the outset. Perhaps as important 
was that in choosing FOUNDATION fieldbus (FF) technology we needed to rely on your knowledge of a system which none of the DMC/Burullus 
contingent* had ever operated. Your help in what was a very steep learning curve cannot be understated.”
*DMC was the engineering consortium and Burullus was the end user JV

<Comment 2>  Quality and Cost
“The quality of the materials offered in Yokogawa’s quotation and supplied were of a high standard, both those of Yokogawa’s manufacture, 
which one would expect, but also bought out items. We frequently see corners cut by vendors who offer materials that conform to the letter of 
the specification, but in reality are not up to the actual needs of the project. Similarly, the quotation included realistic estimates for items such as 
design of screens and software programming activities.”

<Comment 3>  Project Management and Delivery
“The project management of the job from Yokogawa’s side was first class. As a team, despite a number of difficulties, we were able to move 
forward throughout the life of the job. The flexibility and good humor, that particularly characterized the Bahrain contingent’s work, was a 
pleasant change from the contractual approach of many of your competitors. It allowed all parties to focus on addressing problems rather than 
resorting to a “them and us” approach. Last minute changes to key parts of the plant were addressed in a pragmatic way and despite the fact 
that substantial work resulted from these changes, we were able to maintain the original schedule due to the hard work of all parties.”

<Comment 4>  FAT and Commissioning
“The staging and factory acceptance test in Holland, I believe showed Yokogawa at its best. We had a series of separate parties involved. 

About Scarab Saffron
The Scarab Saffron gas fields represent the first deepwater development to be undertaken in the eastern Mediterranean. The fields lie in the 
West Delta Deep Marine concession near Alexandria, Egypt, and this is the largest gas field development in that country. This project was the 
first and the largest of the projects undertaken for the on-shore portion of this concession, and integration and engineering of the integrated 
control system (ICS) were carried out under the leadership of Yokogawa Middle East (YME). Basic and detailed engineering were done by the 
DMC Consortium, whose members were Bechtel, Enppi, and Intec.

Reasons for Selecting Yokogawa
To reduce the operating costs of the new on-shore facilities, end users were interested in using the latest     
FF technology. Although neither the users nor the engineering companies had direct experience working with this technology, they estimated 
that the merits of introducing FF outweighed the risks.

System Details
System: Fieldbus Control System  
System Configuration: CENTUM CS 3000 R3 DCS with field interface I/O (FIO) for FF and HART
 5 x large full redundant control station (LFCS)
 5 x human interface station (HIS) dual screen
 1 x engineering station
 1 x Plant Resource Manager
 (Real-time device maintenance management & advanced diagnosis package) 
 - PRM Server
 - PRM Client
 - PRM Communication Server
 Dual interface station between DCS system and safety system

Details of This Project
The project proceeded without delay in the delivery, commissioning and operation phases, and was completed in less than one year. Design, 
engineering, procurement, supply, testing and commissioning were completed smoothly and on schedule, bringing the benefits of FF to the 
users. Yokogawa’s scope of supply was as follows:
- Fieldbus control system with distributed control system (DCS) technologies 
- Plant asset management (PAM) system
- High integrity pressure protection systems (HIPPS)
- Emergency shutdown system (ESD)
- Fire & gas system (F&G)
- FF & HART field devices 
- Weather monitoring station

Location:  Alexandria, Egypt
Order date: July 2001
Completion: March 2003

Collaborative Project Execution Enables Smooth 
FF Deployment Scarab Saffron

Egypt59

Central control room
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System Details
System: CENTUM CS
Total I/O: 6,000 Hardwired I/O, 25,000 Serial I/O 

Project Schedule
The key dates for the project were:
- April 1996: discovery of the field
- July 1998: project go-ahead
- July 1998: order for the DCS
- March 2000: delivery ex-works
- March 2001: yard completion
- July 2001: towing and arrival in Angola
- December 2001 first oil:

Executive Summary
The Girassol FPSO (Floating Production Storage and Offloading Unit) contract for the topsides includes a DCS (Distributed Control System) with 
an integrated concept to enable operators in the control room to control and monitor the FPSO from unified consoles. The control and monitoring 
include not only the topsides modules but also the subsea equipment and the vessel packages.

The partners on this project were TotalFinaElf, the operator, Esso Exploration Angola Bloc 17 Ltd, British Petroleum, Statoil, Norsk Hydro and 
the owner of the field, SONANGOL. The Girassol field lies in 1,350 metres of water and has an expected production of 200,000 b/d from a total 
of 44 wells (24 production wells and 20 injection wells through risers), now already achieved with part of the wells in operation.

The main interfaces were:
- Subsea
- Water treatment
- Ballast Control
- Compressors
- Metering
- Tank Gauging
- HVAC (Heating, Ventilating and Air Conditioning)
- ESD (Emergency Shudown System)and F&G
- System (Fire and Gas Safety System)
- Electric Generation and distribution

The Challenges and the Solutions
The main difficulty of the project lay in the fact that only pre-basic engineering studies had been completed when the DCS was awarded, 
meaning that the engineers working on the project had to perform several tasks in parallel during detailed engineering. Co-ordination, team spirit 
and parallel engineering were the keys to successful completion of the assignment.

The first phase of the project involved defining the guidelines which would provide the basis for the application configuration while the detailed 
engineering was in progress. Once this phase had been completed and validated by all the partners, the application configuration was performed 
using user friendly tools which secured the application and facilitated the tests. These tools also helped during pre-commissioning at the yard, 
towing 

(some of our engineers had a free cruise on board the FPSO to finalise some modifications!) and commissioning in Angola.

Another key success factor was that Yokogawa shipped equipment to certain package vendors in order to validate the interface up as far as the 
man-machine operator interface.

Since the technology used in the process is new, and as wells start production one by one, the tools have to be very flexible so that modifications 
can be carried out online and single modifications downloaded without stopping production. Yokogawa was able to achieve this using its 
standard tools. The methodology for keeping track of modifications is of course closely monitored.

The ability to perform modifications on-line is an essential factor in ensuring uninterrupted production.
Yokogawa is currently implementing the JASMIN project for an extension of the field, which involves two additional risers one line of 6 production 
wells and one line of 4 injection wells, giving a total of 52 wells.

Further developments are being assessed, and would consist of additional risers and associated utilities on the FPSO. Operators would use the 
same control room on the GIRASSOL FPSO.

Yokogawa is in charge of the maintenance contract for the Integrated Control and Safety system which includes assistance on site for all 
components: Distributed Control System, Safety System and Subsea Interface.

Yokogawa also supplied 1500 lb & 2500 lb high pressure Vortex Flow Meters, used to measure the gas lift and water injection flow. The 
Yokogawa Vortex Flow Meter is a unique reference for oil & gas applications due to its high accuracy (1% of the read value), wide rangeability 
(30:1) and robust construction (no moving parts, no maintenance).

Yokogawa is very pleased to have been able to take part in this major project, which requires not only long-term support and integration but also 
co-ordination and close partnership with the key players.

Control System References at TotalFinaElf:
- Ofon Offshore field for Elf Petroleum Nigeria
- Yadana Onshore and Offshore for Total Myanmar
- Tunu North for Total Indonesie- Obite Onshore field for Elf Petroleum Nigeria
- Girassol FPSO for Elf Exploration Angola- South Pars phase 2 & 3 for Total Iran
- Amenam FSO for Elf Petroleum Nigeria
- CPTL 137B FPSO and BD1 Offshore platform

Total Fina Elf

Angola

Location:  Angola
Order date: July, 1998
Completion: December, 2001

Yokogawa’s CENTUM Production Control 
System totally automated GIRASSOL FPSO
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Customer Satisfaction
S. K. Agrawal, a Deputy General Manager for GAIL, commented, “This is the largest ever 
SCADA system commissioned by GAIL. Yokogawa has really done a commendable job by 
completing this centralized SCADA system within the contracted completion period of 15 
months. This work included the integration of approximately 400 RTUs of eight different makes. 
They demonstrated excellent global teamwork in dealing with several real challenges and 
providing solutions for the new modular system architecture. In addition to improving O&M, the 
centralized SCADA has substantially reduced CAPEX and OPEX. All new pipelines coming up 
in the next 10 years will be integrated with the centralized SCADA system in a cost effective and 
timely manner.” 

Summary of Customer Benefits
1. Steady gas supply
-  Uninterrupted monitoring and control thanks to an architecture that significantly 
 improves system availability

2. Improved operation & maintenance
- Visualization of all pipeline operation data
- Total system integration with a single interface

3. Minimized TCO
- High system availability thanks to double and triple redundancy
- Centralized system support for engineering, operation, and maintenance
- More efficient training for a single SCADA system

Executive Summary
GAIL (India) Limited (GAIL) is India’s flagship natural gas company, integrating all parts of the natural gas value chain including exploration & 
production, processing, transmission, distribution, marketing, and services. GAIL has built two major liquefied petroleum gas (LPG) distribution 
networks centering on the Jamnagar Loni LPG pipeline and the Vizag Secundrabad LPG pipeline, which transport gas to bottling plants. GAIL 
also presently has seven natural gas pipeline networks across the country, with a total length of over 10,700 km. Until recently, each of GAIL’s 
pipeline networks was controlled by its own independent supervisory control and data acquisition (SCADA) system. 

Considering the difficulty in managing many different SCADA systems, GAIL decided to implement a single centralized SCADA system for all 
of its natural gas and LPG pipeline networks, and to integrate this system with all pipelines that are either currently under construction or on 
the drawing table. Yokogawa was entrusted with the conceptualization and implementation of this state-of-the-art, centralized SCADA system, 
relying on the FAST/TOOLS SCADA software package and a system architecture that was best suited to GAIL’s pipeline networks and its 
expansion requirements. Yokogawa also signed a long-term contract with GAIL based on which it will endeavor for a 10-year period to integrate 
all upcoming pipelines with this system in a cost effective and timely manner. 

Work by Yokogawa on the replacement of the existing systems with a single SCADA system and the integration of multiple makes of remote 
terminal units (RTU) was completed in just 15 months. The new SCADA system was installed at the National Gas Management Center (NGMC) 
in Noida, in a main master station (MMS) that houses all the main SCADA servers. The system was also installed at a hot backup master station 
(BMS) in Jaipur. 

Today all pipeline networks can be monitored and controlled centrally from the NGMC using the reliable FAST/TOOLS data communication 
package. The FAST/TOOLS system at the MMS has also been integrated with a gas management system (GMS) so that all operation data 
can be directly utilized for gas allocation and billing. Email and short message service (SMS) notification of critical alarms is supported, and 
authorized persons have access to this SCADA system anywhere an Internet connection is available.

Location:  Multiple locations, India
Order date: April 2011
Completion: July 2012

GAIL (India) Limited

India

Yokogawa FAST/TOOLS SCADA System Centralizes 
Monitoring & Control of India’s Gas Pipelines
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Note:
F/T: FAST/TOOLS
RTU: Remote terminal unit
FEP: Front-end processor
Zonal server: Selects which FEP will poll 
data from RTUs
DNP 3.0 / IEC-101: Remote 
communication protocol

Overview of system architecture

The Challenges and the Solutions
Achieving efficient operation with higher system availability
Previously, GAIL personnel used telephones to manually collect the operation data for each of the regional pipelines. To improve overall 
operation and management of the gas pipelines, GAIL decided to put in place a single centralized control room and, as a disaster preparedness 
measure, have the backup and main master stations in separate locations.

For the central control room, Yokogawa provided the FAST/TOOLS package and a high availability computing (HAC) solution that utilizes a 
history server, client server, and zonal server in a triple redundant configuration. From their terminals in the central control room, operators 
can view the operational data for all the regional pipelines, and access to this data is assured 24/7 throughout the year. For each regional 
gas management center (RGMC), Yokogawa also implemented a FAST/TOOLS-based HAC solution that relies on dual redundant front-end 
processor (FEP) servers, for uninterrupted monitoring and control.

Thanks to this redundant configuration, the flow of operation and maintenance (O&M) data from the field is ensured. As a result, operators, 
production engineers, and analysts at the NGMC have the real-time visual access at all times to the data needed to efficiently operate this 
nationwide pipeline network. System availability for the entire GAIL pipeline network has been increased to 99.5%, ensuring a steady supply of 
gas across the nation.

S. K. Agrawal
Deputy General Manager

National Gas Management Center



Oil and  Gas 66

System Detail
System:  FAST/TOOLS SCADA
Total I/O: 1,000 
System Conguration: Leak detection, Nomination, Allocation & Billing package, Yokogawa ProSafe PLC, Yokogawa Fieldeye CCTVcamera,
 Modicon PLC, Allen Bradley PLC, Omni flow computers,
 Hirschmann network equipment & CISCO IP phones

SembCorp Industries

Singapore

SCADA System for Natural Gas 
Distribution Facility 
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Location:  Jurong Island, Singapore
Order date: 2001
Completion: 2002

Executive Summary
SembCorp Industries and Indonesia have signed a $4-billion, 22 year sales agreement that will secure the daily supply of 325 million standard 
cubic feet of gas to Singapore until the year 2023. The gas is transported via a 640 km submarine pipeline from Indonesia’s West Natuna gas 
field to Singapore’s Jurong Island. Current users of the gas are Tuas Power, SembCorp Cogen Power, Seraya, Exxon Mobil, and Elba.The 
last part of the pipeline, the onshore receiving and distribution section, was engineered by Sembawang Engineering. Yokogawa Engineering 
Asia was the main instrument vendor for this project, delivering the total control system, including SCADA / PLCs, the FAST/TOOLS SCADA 
package, emergency shutdown (ESD), leak detection, billing, nomination and allocation, internet protocol (IP) telephony, video communications 
and network infrastructure. Design, engineering, integration, and installation were also carried out by Yokogawa.

While pipeline automation solutions may account for but a tiny fraction of the total value of a pipeline construction project, they obviously can 
have a major impact on the amount of revenue that a pipeline can generate. To this end, an automation supplier should be able to provide:

- A total pipeline automation package
- Long term support, maintenance, and system up-keep

It is worth looking very closely at all of these issues, especially in areas that are covered by safety legislation as well as rapidly changing 
automation technologies.

The Challenges and the Solutions
The main driver in the system specifications was the need for highly integrated and advanced functionality and reliability. The system had to be 
capable of performing the fiscal monitoring and control needed to manage the gas supply contracts between the supplier and end-users, and 
this required the use of a specialized nomination, allocation and billing package. In addition, the system had to be capable of handling significant 
expansion to allow for more end-users and gas suppliers, both through existing and new pipelines. Safety and reliability were also major 
concerns, hence the inclusion of a specialized leak detection package as well as a dedicated and certified ESD system. 

The entire system had to be tightly integrated to allow reliable operations with a minimum number of operational staff, which was essential to 
optimize the operating costs of the pipeline. This requirement mandated the use of a number of leading edge technologies, including object 
linking and embedding for process control, virtual private networks with fiber optic links, redundant Ethernet, IP telephony and video web 
technology. Redundant fiber optic cables were set up in a ring configuration and, as a backup in case of total fiber optic failure, leased telephone 
lines were connected to the control PLCs at the end-user locations. 
Furthermore, Yokogawa integrated the complete system with field instrumentation, PLC systems from Modicon and Allen Bradley, the Yokogawa 
ProSafe ESD system, flow computers, gas chromatography and dew point analyzers. The full integration of the leak detection package with the 
allocation, nomination and billing software was carried out by Energy Solutions International.

The result was an integrated pipeline automation system using Ethernet TCP/IP as the communications network and having sufficient bandwidth 
for control information, the IP telephone system and the CCTV web server.

Yokogawa’s complete system was operational six months ahead of schedule and the official opening was on January 15, 2002.
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Key Project Achievements
- Replacement of all TDC 2000 system functions
- Close “One Team” cooperation between NAM and Yokogawa Europe
- Smooth and safe cutover to new system
- On-time system installation and start-up
- 100% production performance
- High level of system integrity, reliability, and quality management
- High level of customer satisfaction 

Customer Satisfaction
Steffen Mueller, the NAM project engineer responsible for the Den Helder EPE-P-OP, had the 
following to say on August 30, 2010: “Once again I can report good news. We have been back 
in operation for one week after the LoCal shutdown. We successfully replaced our Honeywell 
TDC 2000 system with a new Yokogawa CENTUM VP system. This challenging project has 
significantly contributed to the reliability and the integration of the Den Helder gas treatment 
plant 's operations. I want to thank the whole project team for the motivation and competence 
that they have demonstrated over the past few months. Although a lot remains to be done and 
fine tuning activities will follow over the next weeks……. the puzzle is finished! It was a pleasure 
working together with you!”
In short, NAM expressed complete satisfaction with Yokogawa Europe’s perfect completion of 
the DCS replacement project at Den Helder. 

The Challenges and the Solutions
Yokogawa Europe faced a wide range of challenging tasks during project execution, which included a site survey, creation of a function design 
specification (FDS) from the existing TDC system database, documentation verification, and the development of interfaces with existing third-
party systems. The Yokogawa Europe engineering team worked very closely with the NAM project execution team throughout the project 
execution period and utilized Yokogawa’s global expertise in Honeywell migration to resolve all issues. These factors all contributed significantly 
to the success of this DCS revamp project.

(1)  Creation of FDS from TDC system database
 As NAM wished to retain all the functions running on the TDC 2000 system, Yokogawa Europe had to generate an FDS from a system 

database prior to making the detailed design. Yokogawa’s dedicated database analysis/conversion tools and rich experience in Honeywell 
migration projects proved invaluable during the FDS generation phase. 

 A database analysis tool generated a visual representation of the control loops and a logic chart. An engineering tool converted the TDC 
2000 database into an Excel-format file containing tag lists that could be used to generate the CENTUM database. And a TDC graphic 
conversion tool facilitated visual comprehension of the information embedded in the graphics. Based on their discussions with the members 
of the NAM project team, and with the assistance of these tools, Yokogawa’s engineering team was able to finalize the FDS for the 
replacement of functions, and this was approved by NAM.

(2)  Factory acceptance test (FAT)
 Already during the FDS generation phase, Yokogawa 

Europe discussed with NAM how the FAT would be 
executed. The major challenges were identifying how to 
carry out the test and what to test against as a reference. 
The FAT was executed by experienced operators from NAM 
who knew their plant very well and were able to perform 
extensive testing and verification. During the FAT all I/O 
points and sequences were tested.

 The OPC interfaces to the plant information (PI) system 
were also tested during the FAT; however, the serial 
interfaces to third-party equipment were not tested because 
the sub-systems were in operation on site and not available 
for in-house testing at Yokogawa.

(3)  Site acceptance test (SAT)
 Prior to the actual shutdown of the plant, panels were 

brought into position and cables were pulled. At the start of 
the shutdown and after the change in cabling the Yokogawa 
CENTUM VP system was started. The serial interfaces 
were first checked in close cooperation with the vendors of 
the third-party equipment. Secondly, all I/Os were checked 
from the field terminals to the CENTUM VP system; 
this was to ensure that all cables and connectors were 
attached correctly. In order to speed-up commissioning, 
special commissioning graphics were generated. After 
the I/O check individual sequences were checked with 
the actual field equipment connected. All the site activities 
were finished well ahead of schedule, allowing NAM to 
seamlessly start their plant on time and without any trouble. 

Executive Summary
Nederlandse Aardolie Maatschappij B.V. (NAM) is the largest natural gas producer 
in The Netherlands, accounting for three quarters of the country’s natural gas 
production. 

The gas treatment plants in Den Helder receive gas from NAM’s offshore production 
platforms and carry out various processes to ensure that the gas meets the delivery 
requirements of Gasunie, a Dutch company that is responsible for transportation 
via the gas pipeline network in The Netherlands and Germany. One of these plants 
is a low calorific (LoCal) facility that started operating in 1984 with a Honeywell TDC 
2000 system. As NAM was having a difficult time maintaining this legacy control 
system due to the scarcity of spare parts and the vendor’s declaration of end of 
support (EOS), the decision was made to modernize the control system. In so 
doing, NAM anticipated improvements in production performance, system reliability, 
and maintainability. 

NAM awarded Yokogawa Europe the contract for this plant’s control system 
upgrade in December 2009, and the replacement of the Honeywell TDC system 
with Yokogawa CENTUM VP was successfully completed in August 2010. This 
included the very time consuming replacement of obsolete field terminal assemblies 
(FTA) with Yokogawa hardware.

Nederlandse Aardolie Maatschappij B. V. Den Helder

The Netherlands 

Yokogawa Revamp of Control Systems at NAM Den Helder 
Plant Ensures Stable Gas Supply in The Netherlands

Steffen Mueller NAM project 
engineer for Den Helder EPE-P-OP

Location: Den Helder, The Netherlands 
Order date: December 2009
Completion: August 2010

Field wiring
Marshalling

Honeywell FTAs and controller

Field wiring of Honeywell TDC 2000 system

Field wiring of Yokogawa CENTUM system

Field wiring
Marshalling

Yokogawa FTA and controller

Exception Builder (*.EB) file
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System Details 
- 1,500 conventional I/Os
- Modbus communications with UPS, flowmeters, flow computer, VFD, tank farm
- Integration of Solatron 7835 densitometer with Lobos 600 flow computer
- Large video screen
- Leak detection system
- Routers / switches / terminal servers

Functions of SCADA
- Centralized monitoring and control
- Gathers data from unmanned stations (RCPs) via fiber optic 
communications link

- Integration of RCPs / block valve stations (BVS) with V.28 link
- Chennai and Bangalore link via leased line (WAN)
- Integration with LDS for real-time display of leak status information
- Integration with IOCL intranet for real-time display of data in an 
IOCL web application

- Authorization to control Bangalore station from Chennai station
- Complex report generation on a shift, daily, and monthly basis

Supplied Hardware & Software
- 4 SCADA servers - Unix (redundant) & 10 client stations (Windows 
XP)

- 10 STARDOM RTUs with cabinets & panel mount displays
- Large video screen
- Routers / switches / terminal servers / RS232-485 converters
- Field instruments, test and measuring equipment
- FAST/TOOLS SCADA R9.01 (Windows & AIX5.3)

Indian Oil Corporation Ltd.

India

STARDOM and FAST/TOOLS Integrated SCADA Solution 
for Indian Oil Corporation’s Multiproduct Oil Pipeline

Executive Summary
The Chennai-Bangalore Pipeline (CBPL) has been constructed by the Indian Oil Corporation Ltd. (IOCL) to ensure uninterrupted, reliable, and 
economical transportation of petroleum products to meet the growing demand in and around the city of Bangalore, India. 

The pipeline originates at Chennai Petroleum Corporation’s Manali refinery near Chennai, passes through Chittoor in Andhra Pradesh, 
and terminates at IOCL’s Devanagonthi terminal on the outskirts of Bangalore. Completed three months ahead of schedule, this 290-km 
underground pipeline has one booster pump and three main line pumps, and can transport 1.45 million tons of products per year.

IOCL selected Yokogawa’s FAST/TOOLS 
SCADA system to provide integrated and 
centralized monitoring and control of pipeline 
operations from the Chennai station. The 
principal elements in this solution are 
STARDOM intelligent remote terminal units 
(RTUs), the FAST/TOOLS SCADA package, 
and a fiber optic telemetry system. As a backup 
for monitoring and control communications, 
a redundant leased line links the Chennai 
and Bangalore stations. A pipeline leak 
detection system (LDS) was also installed and 
commissioned. 

Location: Chennai, India
Order date: July 2008
Completion: October 2010

Customer Satisfaction
One of manager in the pipelines division- Chennai said, “At all the 
main stations and RCPs, Yokogawa India completed the turnkey 
package of supply, installation, testing, and commissioning of the 
Yokogawa STARDOM RTUs and FAST/TOOLS SCADA, measuring 
and testing equipment, a field instruments package that included a 
UPS and energy solution pipeline application software (PAS) and 
an LDS package, and the interface to the IOCL intranet. The entire 
project including detailed design, manufacturing, integration testing 
at the factory, installation, and commissioning was completed 
ahead of schedule. Yokogawa completed the CBPL project on 
time and achieved excellent customer satisfaction, and application 
development.”

The Challenges and the Solutions
(1) Centralized control and monitoring
 To achieve a centralized control and monitoring function, servers 

located in the Chennai and Bangalore stations are linked with 
each other. Chennai is the master station and is able to control 
the Bangalore station remotely with the authorization of the 
Bangalore terminal operator. SCADA operator stations at the 
Bangalore terminal are capable of displaying status information 
from the Chennai station.

(2) Integration with LDS
 The SCADA servers at the Chennai station are linked to the 

LDS for real-time display of information on leaks detected in the 
pipeline. High-priority alerts and other data are exchanged in 
real time between the LDS and the SCADA servers when leaks 
are detected.

(3) Integration with IOCL intranet for pipeline monitoring
 IOCL offices all over India are able to monitor the pipeline on 

the company intranet. Once per minute, the SCADA servers at 
Chennai populate the IOCL intranet server database and a web 
application displays this real-time pipeline status information. 
This gives IOCL personnel a clear view of pipeline operations. 
In this way, STARDOM facilitates the total visualization of data 
needed for safe and reliable pipeline operations.

HMI with FAST/TOOLS

Pump facility

STARDOM units



71 Oil and  Gas 72

Customer Satisfaction
Ron Schoemaker, Yokogawa’s representative within the GLT-PLUS consortium, said, “The complete field is controlled by a Yokogawa CENTUM 
VP system, the largest field-wide DCS in the world. It presently supervises about 800,000 tags, and when the underground storage facilities are 
connected to the field-wide DCS, the tag count will be close to one million. The gas field is automated to the degree that, theoretically, one man 
could run the entire operation. In practice, NAM keeps two men in the control room.”

Mr. Schoemaker went on to say, “When we started, fieldbus was too new for us to consider using it, but the concept of predictive maintenance 
appealed to the team, and so the first 13 clusters were done with standard HART instruments, in a “quasi fieldbus” of sorts. Yokogawa’s field 
controllers are connected to the central control system by using a dedicated fiber optic network.”

Robin de Vries, a Yokogawa plant asset expert, said, “It was the first 
one equipped with FOUNDATION fieldbus technology on a pilot basis, in 
2004, and has 25 FOUNDATION fieldbus devices in four segments. Now 
there are 2,500 intelligent instruments connected with FOUNDATION 
fieldbus and 8,000 with HART. Most of them are Yokogawa instruments 
for pressure, mass flow, temperature, and conductivity. But standardized 
instrumentation buses make it easy to connect other manufacturer’s 
devices, and so there is a scattering of Magnetrol and Endress+Hauser 
level instrumentation and Emerson valve positioners.”

Executive Summary
As with most European countries, natural gas is a critical source of energy for the Netherlands. And most conveniently for the 16 million Dutch 
people, an abundant annual supply, 32 billion cubic meters, is located in Groningen province, in the far northeastern corner of the country. 
This rich gas field began producing in the 1960s. Since then, the inevitable depletion of resources and aging of equipment as well as stricter 
environmental regulations have required a massive upgrading of facilities. Nederlandse Aardolie Maatschappij BV (NAM), the Dutch petroleum 
company (a joint venture of Shell and Exxon) that oversees the project, began working on the upgrade in 1997. NAM realized that the days of 
“free flow” were gone, and like most other oil and gas companies around the world, a great deal of additional effort would be required to continue 
production. 

The most urgent need has been to boost the gas pressure. Nearly 40 years of production have depleted the source by half, reducing the 
wellhead pressure to 90 bar. About 30 bar is lost through 
dehydration and the removal of impurities, which leaves 60 
for transmission. Since this is the threshold value for gas 
distribution, NAM engineers know that if they are going to be 
supplying in the year 2040 and beyond, it will have to be done 
with gas compression equipment.

Another great need is to stabilize gas supply for customers’ 
varying needs. During the warm summer months, the Dutch 
demand a modest 50 million cubic meters from Groningen. But 
on a cold winter day, they may ask for 250! On any given day, 
the demand may swing by as much as 3:1. To handle these 
wide changes in demand, NAM is planning to reconstruct huge 
underground storage facilities, one kilometer below the surface, 
to act as a buffer for the gas supply.

Nederlandse Aardolie Maatschappij B. V. GLT-PLUS

The Netherlands 

True Value in Instrument Diagnostics and Preventative 
Maintenance with Powerful Software Tools like DTM

The Challenges and the Solutions
As one would expect, an engineering project of this scale cannot be handled by a single company, no 
matter how large. Stork GLT, a five-company consortium that included Yokogawa Europe as instrumentation and control system provider, was 
formed in 1997 and spent the next 12 years renovating the clusters. With that work now done, NAM has signed up for about another 15 years 
with the consortium, which is now called GLT-PLUS, for additional renovations and plant maintenance. 

The gas wells are organized into 20 clusters, each consisting of wells and a treatment plant. Each cluster has a control room that normally 
operates unmanned, automatically, under the supervision of the central control room. Many types of field instruments are utilized in each cluster, 
and NAM needs to remotely monitor these devices and organize their maintenance schedule. NAM always uses the latest technology to improve 
operations and productivity.

Yokogawa’s Plant Resource Manager (PRM) software is the backbone for all maintenance operations. The combination of FOUNDATION™ 
fieldbus networking technology, combined with the use of DTMs and the PRM software make it possible for the engineers to keep track of 
thousands of valves and instruments. In many cases, when problems arise, the maintenance engineers can use DTMs to get a quick picture of 
what is happening with the equipment.

Work orders are prepared each day, and maintenance engineers meet the next morning with operations personnel to discuss needs and 
priorities. The close collaboration means there are few, if any, surprises.

And so, the maintenance department, thanks to powerful tools like DTMs, is beginning to change from “corrective” mode to “proactive” mode. 
The intelligent instruments and the database infrastructure make this happen. There is still a learning curve, but the engineers are starting to 
work through it.

DTMs can collect and organize hundreds of instrument parameters and diagnostics and make them available in comprehensible form for 
maintenance engineers. With thousands of instruments spread over a very wide area, this plays a crucial role in making sure that everything 
runs smoothly in the gas field.

Location: Groningen, The Netherlands 

Robin de Vries
Plant Asset Expert 
for Yokogawa Europe

Ron Schoemaker
Yokogawa Europe representative 
within the GLT-PLUS consortium

Central control room

DTM device status windowOne of the 20 gas well clusters in Groningen province
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