DISTRIBUTED CONTROL SYSTEM

Distributed Control System

INTRODUCTION:
If a company is to survive in today’s competitive market, it must do more than just manufacture a product. It must achieve excellence not only in manufacturing, but also in energy conservation, product quality, safety standards and environmental control. Distributed control systems are a building block in the integration of these units and thus to achieve the objectives set by the market.

WHAT IS DISTRIBUTED CONTROL:
The other subsystem performs the functions like remote and local information exchange, process interface to the operator for monitoring and control, historical data recording, system configuration, testing and troubleshooting, and process & system data printing.

Subsystems of Distributed Control System (DCS) are generally referred as devices. A DCS generally consists of the following devices:

1. Input / Output (I/O) devices.

2. Controllers.

3. Communication network

4. Operator interface console.

5. Computer.

6. Engineering workstation.

The overall control system is divided into different smaller subsystems, each of these smaller subsystems perform a portion of the overall control and then these subsystems talk with each other to meet the actual control objectives.

EVOLUTION OF DISTRIBUTED CONTROL:
Era of process control development, from manual control to distributed, is composed of following phases.

1. Manual control:
At first, an operator controlled industrial processes manually. The operator observed what was happening (such as decrease in temperature) and made adjustment (such as opening a steam valve based on his own knowledge of the process. With manual control there was no guarantee of smooth operation. Only the action of experienced operator differentiate between a smooth operation and erratic one. Also the experienced operator can observe and adjust only few process variables.

2. Automatic Local Control:
With the development of automatic control system the job of an operator was assigned to the controller. A local controller allows an operator to handle several process loops. A local controller uses air to adjust the position of a control valve.

With local controllers, a single operator can manage many control loops. However, because these controllers are attached directly to the process, they must be scattered throughout the plant and operators physically have to go the controllers to change set point. This result in time consuming an unreliable.

3. Centralized Pneumatic Control:
As process became more complex, it became evident that a central control room was required.

For this process variables was converted to pneumatic signals and transmitted to remote controllers. Pneumatic controller can make simple calculations based on set point and processes variable and adjust the final control element accordingly. This allowed an operator to monitor and control many variables from control panels in a remote control room. But this pneumatic control system is not too efficient to allow for rapid response to process upsets. Also the system is not too flexible for frequent changes in operation strategy.

4. Analog Electronic Control:
Electronic devices replaced pneumatic controller. Single Loop analog electronic control is accurate, fast acting and easy to integrate into small loops. However, their operator and management interface offers little improvement over pneumatic controls. And while electronic data loggers can improve data collection, data retrieval and use is still cumbersome.

An electronic controller performs the same basic functions as that of a pneumatic controller. Electronic controllers perform these functions with greater speed and efficiency. Basic steps involved are:

· Process Variables

Process variable is quantity such as temperature, pressure, level etc.

· Measurement

The value of a process variable as indicated by a suitable instrument is called a measurement.

· Sensing Element

This device detects changes in the value of a process variable. Examples include the diaphragm within the differential pressure cell and the displacer used to detect changes in liquid level.

· Transmitter

This device recieve3s the output of a sensing element and converts it into a standard signal known as feedback signal.

· Set Point and Control Point

The desired value of a process variable, which is set into the controller, is called set point. The actual being maintained is the control point.

· Off set

When there is a constant difference between the set point and the control point, and the process is running in a stable manner, the difference is called offset.

· Controller

The measurement of a process is compared to the set point by the controller. This device operates to maintain the process variables at their set point.

· Error Signal
When the controller detects a difference between the feedback signal and the set point, it produces a signal called the error signal.

· Transducer

This device receives the output of a controller (error signal) and converts it into a standard signal for final control element.

· Final Control Element
This device regulates a process. It may be a valve, a relay, a pump, or any other device that can directly affect a process.


5. Direct Digital Control (DDC)
Shortly after the introduction of electronic analog control system, digital computers were developed that could perform process control.

With such system, a central computer receives all process inputs, performs appropriate calculations, and produces outputs to the final control element.

In DDC the computer speaks directly to the manufacturing equipments, such as a reactor, distillation columns or turbines. This system can provide process management along with process control, data collection, and data analysis.

6. Supervisory Digital Control (SDC)
In SDC the computer talks directly to single loop (usually analog) controllers. The controllers then communicate with the actual process. This system is same as DDC, only differentiate that the computer sends signals to and receives signals from, analog (or pneumatic) controllers instead of actual control points (such as valves or drivers).

7. Distributed Control System (DCS)
Distributed control uses some of the analog control concepts, supervisory digital control concepts and a few other concepts to develop a more reliable and efficient control system. In DCS the computer talks directly to intelligent, microprocessor based digital controller (or control units). These controllers perform a variety of more powerful functions and speak directly to the process.

In DCS simulation, optimization, historical trending and graphics remain computer functions and alarming, current trending & the intelligent controllers handle individual loop control.

FEATURES OF DCS:

· Symbolic Programming

Symbolic programming is a technique in which software is written using symbol names, rather than using hardware-specific memory locations or input / output addresses.

· Multi-Tasking
In multi-tasking, software programme is broken down into small logical pieces (thus more than one engineer can write). Doing this makes system design much more efficient, since programmes are smaller and, therefore easier to write, debug and maintain than the larger programmes in computer systems.

· Multi-Processing
DCS allow multiple processors to run together in a single frame, and communicate freely over a data highway. This capability is known as Multiprocessing. Mulit processing enables the performance of a system to be expanded easily with the addition of new processor.

· Simpler System Design
Because an overall control system can be broken down into subsection that communicate freely with one another, DCS makes the design implementation and maintenance of complex control strategies easier.

· Expandability

DCS is easy to expand. As plant requirements increase or latest control technologies are to be incorporated, additional control devices can easily be added which will communicate with the devices already in the system.

· Redundancy

Security has been given serious consideration in the design of distributed control systems. Backup devices are employed, in addition to active devices to provide the essential security needed by the whole process or some of its portion. If the active device fails or an excessive error appears in it, the backup device automatically takes the control without interruption in the process. This ability is called redundancy. Redundancy can be provided for almost every part of the system including controllers, input / output devices and operator consoles etc.

DISTRIBUTED CONTROL SYSTEM (TDC 3000X) AT REFORMER AND HCU PLANTS

SYSTEM OVERVIEW:

TDC 3000X represents Honeywell latest advance in sophisticated systems for control of modern industrial processes. It is a family of hardware and software products that can be integrated into a data acquisition and control system to meet the specific requirements of the operations. It also provides a powerful operator interface. This is accomplished using a single window to the plant, and can include integrated advance control. It also includes the capability of inputting information from external UNIX-based stations directly to the operators display screen simultaneously with the process display.

INTRODUCTION TO TDC 3000X:

TDC 3000X offers incremental functions, incremental capacity, and incremental redundancy. Depending on specific plant needs, customers can, at any time and in almost any quantity, choose from

· Process- connected devices for data acquisition and basic process control,

· Operator stations functioning singly or grouped together into one or more operator consoles,

· Engineering / supervisor stations for placement in office settings,

· Discrete processing modules for performing specific functions (advanced control, history collection, computing), and 

· Gateway and interface modules that connect process communications networks and computers to the systems principal communications network, and interconnect multiple principal networks.

Using these building blocks, TDC3000X systems satisfy a wide range of information and control requirements, ranging from the simple to the complex, that include the following

1. A single window to the plant.

TDC 3000X has an operator station (Universal Station) that is true SINGLE WINDOW the plant. Every station has access to extensive data about the TDC3000X system itself, and access to data comes from the process connected systems, optional process subsystems, optional host computers, and optional management networks. When process data is requested for display, standard application software in the station simply requests the data by tag name, without regard for the data’s physical location. Standard network software then locates the data and sends it to the requesting station. The way operators calls up displays, manipulates variables, acknowledges and handles alarms, starts and stops batches, changes recipies, prints reports.

As a user, one can design and implement an almost unlimited number of custom graphics displays from the very simple to highly complex to represent the unique features of your own operations.

Universal station provides three primary sets of functions.

· For the process operator to monitor and control the process and the TDC3000X system.

· For the process engineer to implement, modifies, and analyze the system database.

· For the maintenance technician to track system performance and diagnose any problems that system does not diagnose itself.

2. Data acquisition

TDC 3000X process connected devices distributed on one or multiple UCN (universal control network), one or multiple data high ways, or a combination of Ucn’s and data high ways. In TDC3000X, a collection of closely related data values (such as all parameters associated with a control loop) and instructions for their processing is called a data point. The data point name (tag name) can be up to 16 characters in length.

TDC 3000X SYSTEM ARCHITECTURE:

OVER VIEW
TDC3000 X today takes advantage of the even more powerful 16-bit and 32-bit microprocessors developed in the intervening years to distribute the more sophisticated processing tasks that previously required a central computer, such as advanced control and history collection.

SYSTEM CONCEPTS

The following are the most important concepts of the evolving architecturen of TDC 3000X,

· A single window to the plant is provided by universal stations

· Each device and module in the TDC 3000X system is self-contained, so that functions are distributed.

· All devices in the system communicate over redundant cables that carry all commands and data.

· Very high reliability and security is ensured throughout the system and at all levels of control
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