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Overview  
 

This DCS has the same architecture as the CENTUM CS  3000 R3 and is intended 

for process control at small-to medium-scale plants . 

 
 

New technology with backward compatibility 

Open architecture with unrivalled reliability 

 

With the introduction of new technologies, production control systems are evolving to 

meet the changing demands of the marketplace. Some things never change, however, 

and these include the need for reliability, easy engineering, long-term support, and 

supply of maintenance parts. Yokogawa's production control system, the CENTUM 

CS1000 R3, meets all these needs and more with its open architecture, flexibility, and 

compatibility with existing systems. 
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System Overview  
 
Hardware  
—————————————————————————————————————— 
 

 
System Configuration Drawing 

 

Human Interface Station (HIS)  

Consoles for plant operation and monitoring 

Open Display Style Console HIS  

Equipped with an LED monitor 

 
Desktop Style HIS  

A general-purpose PC with an optional dedicated operation keyboard 

Field Control Station (FCS)  
For controlling plant processes 
 
Engineering Station (ENG)  
A general-purpose PC that is used for system configuration and system maintenance. 
 
VL Net 
A real time control bus for linking stations such as FCS and HIS. 
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Software  
—————————————————————————————————————— 

Control Features  

Besides the basic control capabilities, various communication packages for linking 
subsystems are provided. 

Human Machine Interface  
In addition to basic operation and monitoring capabilities, packages that enhance 
security and perform long-term data storage are provided. 

Engineering Capabilities  
To supplement the basic engineering capabilities, packages for test environment 
emulation and builder-defined content output are provided. 
 
Windows Operating System 
—————————————————————————————————————— 

All HISs, not only the desktop type HIS but also the console-type HISs, run under MS 
Windows 2000 or Windows XP, the de-facto global standard. The CENTUM CS 1000 
HIS is therefore compatible with the latest software, networks, and hardware (HIS, 
printer, etc.). 
 
 

Hardware  
 

Although the CENTUM CS 1000 R3 has an open architec ture, it is a stable plant 

control platform and is highly reliable – a key req uirement of any plant control 

system.  

 
Field Control Station (FCS) 
—————————————————————————————————————— 

The FCS inherits the renowned reliability of the CENTUM series and 
is truly the most reliable FCS in the industry. 

  

The FCS features a fully redundant architecture for VL net 
communications, power supply, and CPU. While the FCS is running, 
the stand-by processor module performs control computations 
synchronously with the processor module in service, so control is 
always maintained even while switching over between the duplexed 
control processors (hot stand-by system).  

FCS 
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Process I/O Modules  
—————————————————————————————————————— 
The same process I/O modules are often used with the CENTUM CS and CS 3000/CS 
1000 systems in many plants and have the highest reliability. The modules are mainly 
the isolated channel type and use M4 screw terminals. 
 
 
Human Interface Station (HIS)  
—————————————————————————————————————— 

Open Display Style Console HIS   

The new type of HIS console that adopts LCD monitors as 
displays. 
 

 
Desktop HIS  

The HIS console using the general-purpose PC.  
Open Display Style 

Console HIS 
 

 
Dedicated Operator keyboard 
—————————————————————————————————————— 

The dedicated operator keyboard for the desktop HIS is assembled with the dustproof 

and drip-proof flat keys, and the keyboard maintains the same functionality as the 

operator keypad fixed atop the console style HIS. 

 Dedicated Operator keyboard 
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Human Machine Interface  
 

A handy and reliable operation environment that com bines the latest Windows 

technology with the functionality of the CENTUM ser ies.  

 
 
Operation Windows  
—————————————————————————————————————— 
The widely praised graphic window, trend window and other CENTUM series operation 
windows are provided. These are shown below. 

  

Graphic Window Overview Window 

  

Control Window Trend Window 
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Screen Modes  
—————————————————————————————————————— 

In the operation and monitoring environment, there are two types of screen modes. 

Operators can select either Multiple-window mode, like an office PC, or Full-screen 

mode, like a legacy operator console. 

  

Full-screen mode Multiple-window mode 

 
 
One-Second Refresh Rate of Windows  
—————————————————————————————————————— 

The collection of data for display on the HIS is event-driven, i.e., The HIS starts collecting 

data only when the corresponding window is called up. Thus only the dynamic data in the 

currently displayed windows need to be refreshed. The data sampling load on the HIS is 

reduced and a one-second refresh rate for the dynamic data in the windows is 

guaranteed. 
 
 
Open Interface 
—————————————————————————————————————— 

The process control industry standard open interface OPC (OLE Process Control) is 

used for collecting the process data, trend data and messages. 
 
 
Security 
—————————————————————————————————————— 

To prevent unauthorized access and reduce operator errors, there are extensive security 

functions that limit operation and monitoring range and restrict operators' actions. 
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Control Features  
 

In addition to the regulatory co ntrol and sequence control blocks that form the 
basis of control functions, superior sequence contr ol blocks such as unit 
instrument and Sequential Function Chart (SFC) bloc ks are provided.  
More than 200 types of function block are provided to satisfy the requirements for 
various process control applications in continuous and batch process control 
systems.  

 
 
Regulatory Control Blocks  
—————————————————————————————————————— 

Regulatory Control Blocks perform computations based on process values for process 
monitoring and control, and include PID controllers, input indicators, manual loaders, 
signal selectors, signal setters, and self-tuning controllers. 
 
Sequence Control Blocks 
—————————————————————————————————————— 

Sequence control blocks are used to implement general-purpose sequences at the loop 
equipment level, such as safety interlock sequences and process monitoring sequences. 
The blocks are coded in decision table format and logic chart format using logical 
operators. Switch instrument, timer, counter, code input/output, and various other blocks 
are prepared as sequence auxiliary blocks. 

  

Sequence Tables Logic Chart 

 

Calculation Blocks  
—————————————————————————————————————— 

Calculation blocks assist regulatory and sequence control functions, and perform 
general-purpose calculations on analog signals and contact (logic) signals. 
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SFC Blocks 
—————————————————————————————————————— 

SFC blocks are written using SFC description 
language. SFC blocks conform to IEC standards, 
and use an open language for sequence control 
like a flow chart. The operation phase can be 
displayed visually, which is ideal for operation 
phase management. For detailed description of 
unit sequence control, Sequence and Batch 
Oriented Language (SEBOL) can be used as the 
sequence language. 

 
SFC 

 
 
Faceplate Blocks  
—————————————————————————————————————— 

Multiple function blocks can be indicated and manipulated as a single function block on 
HMI using the faceplate blocks. 

Analog Type  

For a control loop formed with multiple function blocks, 
the main control variables such as measured process 
variable, set-point value and manipulated output value of 
the function blocks in the entire loop can be assigned to 
one faceplate block so as to control the whole loop by 
operating and monitoring the single faceplate block. 

Sequence Type  

For a control scheme formed with multiple push buttons, 
the main buttons in the whole scheme can be assigned to 
one faceplate block so as to manipulate the whole 
scheme by operating and monitoring the single faceplate 
block. 

Hybrid Type  

Combination of analog type and sequence type, so that a 
control scheme formed with multiple function blocks and 
push buttons can be applied to a single faceplate block. 

 

 

 Analog Faceplate Block 
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Unit Instrument Blocks 
—————————————————————————————————————— 
A unit in batch control denotes a set of equipment and control devices for a specific 
process. A unit can be operated and monitored using a single unit block. For example, by 
assigning a unit block to a process unit, such as a reactor unit or a crystallization unit, 
operation and monitoring of the unit can be performed using a single block, which 
representing the entire process unit. Thus, operating a unit block actually means 
operating the entire process unit. Using a unit block dramatically simplifies the operation 
and monitoring of many instruments that have many tag names. 

 
Unit Instrument Application(An 
Example of Reactor Unit) 

 
Subsystem Integration 
—————————————————————————————————————— 
In order to operate and monitor the subsystems of the auxiliary devices controlled by 
Programmable Controller(PLC),various types of analyzers and other instruments for the 
integrated plant automation, FCS subsystem communication capability enables 
connection with the subsystems, and also supports dual-redundant configuration. 

The subsystems include Mitsubishi MELSEC, Allen Bradley PLC-5 and SLC500, Modbus 
compatible devices, Siemens SIMATIC, Omron SYSMAC, Yokogawa FA-M3, Darwin, 
and DAQSTATION and so on. 
 
Batch Control 
—————————————————————————————————————— 
CS Batch 1000 is an ISA S88-based total batch process operation and management 
package that embodies Yokogawa's decades of experience in batch control. CS Batch 
1000 provides simple operation and productive engineering for complex batch control. 
The package can also be easily linked to supervisory scheduling systems and 
information systems. 
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Engineering Capability 
 
The over-the-counter general- purpose personal computer can be used as 
engineering workstation instead of the expensive, d edicated engineering station. 
Moreover, the  operations for engineering are same as the operati ons for other 
Windows applications.  

 
 
Efficient System Configuration  
—————————————————————————————————————— 

Minimum data entry for definition items simplifies the work of configuring a system. Only 
detail settings are necessary, and engineering is performed using the option settings 
window. For productive engineering, all configuration windows provide 

Smart default settings to minimize data entry; only changes need to be entered.  

Selection of most entry items from pull-down menus.  
Standard GUI for all engineering builders. 

 
An Engineering Builder 
(Function Block Details) 

 
 
Data Exchange with Other Windows Applications  
—————————————————————————————————————— 

Data can be easily exchanged with other generic Windows applications (such as MS-

EXCEL). Data can be exchanged not only by using copy and paste via a clipboard; the 

data of a whole file can also be exchanged. 
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Concurrent Engineering  
—————————————————————————————————————— 

For productive engineering, concurrent engineering by multiple PCs on a single system 

database can be performed. Exclusive access control to each database avoids duplicate 

modification. 

 

Virtual Test Function  
—————————————————————————————————————— 

A virtual FCS can be prepared on a PC. Both the control functions in FCS and operation 
and monitoring on HMI can be tested with the test environment. This enables debugging 
without FCS hardware, and partial application testing to reduce engineering lead-time 
dramatically. For system expansion and modification, the application can be tested and 
confirmed without any impact on the plant. 
 
On-line Maintenance  
—————————————————————————————————————— 

FCS applications can be changed without having to stop the FCS, and there's no impact 

on other control functions other than the portion being modified. Accordingly, the 

application changes are also reflected in HIS. 
 

Online Documentation  
—————————————————————————————————————— 

All manuals are provided in electronic format. From the configuration window, the related 

manual for the function being used can be called up online. Specific information can also 

be easily located online by the smart retrieve function. 


