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Abstract— The paper is about the control and monitoring of 

different processes. Here the control action is distributed and 

monitoring can be done in a system which means 

monitoring is centralized. Real time data acquisition and 

control can be done using the ABB distributed control 

system. we can take level, temperature processes where the 

control action is distributed. Pressure and flow process has 

been monitored. AC800M microcontroller in the Field 

control unit (FCS)  acquire the real time data of the process 

and those process variables are communicated to the 

monitoring system which has been installed with compact 

control builder AC800M software through the Ethernet 

cable. The software installed in the control room system 

should compatible with the microcontroller The set point 

has given in the system and depending upon the error 

between the process variable and Set point, the control 

action has done. The field instrumentation and control 

system have to be integrated properly and must function 

optimally to achieve such a goal. 
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I. INTRODUCTION 

Process plant automation has evolved from pneumatics to 

electronics’ to Distributed control system[1].  A distributed 

control system (DCS) refers to a control system usually of a 

manufacturing system, process or any kind of dynamic 

system, in which the controller elements are not central in 

location (like the brain) but are distributed throughout the 

system with each component sub-system controlled by one 

or more  controllers. The entire system of controllers is 

connected by networks for communication and 

monitoring.DCS is a very broad term used in a variety of 

industries, to monitor and control distributed equipment[5]. 

A DCS typically uses custom designed processors 

as controllers and uses both proprietary interconnections and 

communication protocol for communication. Input and 

output modules form component parts of the DCS. The 

processor receives information from input modules and 

sends information to output modules. The input modules 

receive information from input instruments in the process 

(or field) and transmit instructions to the output instruments 

in the field. 

In process control applications, input instrument 

such as transmitter transmits the real time process variables 

to the input module.[2],[3] The controller output to 

manipulate the output instrument which is the final control 

element of a process[4]. It might be easy to monitor a single 

process or a very few process. But in Process industries 

where multiple process has to be taken for consideration, 

even a little deviation of process variable from the desired 

point in a single process will affect the whole major process 

of industry. In such case, Distributed control system and 

centralized monitoring will help the industry personnel to 

track the process in a better way. In this project, we have 

controlled level process in the field with the help of DCS. 

Similarly, we can follow the same procedure to control other 

processes. 

II. ELEMENTS OF LOCAL CONTROL UNIT 

The control panel has an input and output module. The input 

module is divided into two sections: Analog input and 

Digital input [1]  The Analog input section has 16 ports for 

connecting 16 real time analog current values in the range of 

4-20mA      which can be obtained from the transmitters as 

an output. From each port, constant 24V supply is obtained. 

This constant voltage is obtained by using a Step- down 

Transformer for reducing 230V into 24V.  The direct supply 

of 230V is converted into 24V because all the transmitters 

will work with this voltage range. If a transmitter is 

connected to the analog input section, it utilizes the 24V 

from the port as its input and gives output in the range of 4-

20mA current. 

[2]  The Digital input section also has 16 ports but 

it has 16 toggle switches for giving binary inputs (0 or 1) to 

the Digital type of Program. We can give the binary inputs 

either by manually changing the switch conditions in the 

DCS kit or by changing the value in the program. 

The output module has also two sections namely 

Analog output and Digital output sections. 

[3]   The Analog output section has 16 ports from 

where we can get the corresponding output from any of the 

port for the given input. Say if we are giving analog input in 

port 1 we can get its corresponding output from the port 

which is mentioned in the Software while doing 

configuration. But in the LCU that we are using, the analog 

output port is not working. So the challenge is that we have 

to take Digital output and convert it into the analog form. 

[4]   The Digital output section has also 16 ports 

from which we can get the corresponding output. This 

section has 16 LEDs to display the binary output. As said in 

the analog output part here also we can configure any output 

port for an input port. 

The internal portion of the control panel consists of 

PLC (Programmable Logic Controller), AC 800M 

Microcontrollers and hardware units. 

III. ABB AC800M MICROCONTROLLER 

AC 800M is a hardware platform comprising individual 

hardware units, which can be configured and programmed to 

perform multiple functions. Once configured and 

programmed, the AC 800M effectively becomes the AC 

800M controller[7]. The hardware units that form the AC 

800M Controllers are:  

 Processor units (including  base plate)    

(PM851/PM851A/PM856/PM856A/PM860/PM860A/P

M861/PM861A/PM864/PM864A/PM865/PM866/PM8

91) 



Closed Loop Control and Monitoring using DCS 

 (IJSRD/Vol. 4/Issue 02/2016/144) 

 

 All rights reserved by www.ijsrd.com 504 

 High Integrity Processor Unit(consists of PM865 and 

SM810/SM811 with corresponding base plates) 

 Communication interfaces for different 

protocols(including base plates) 

 CEX-Bus Interconnection Unit(BC810) 

 Power supply units, providing various power output 

levelsSD831/SD832/SD833/SD834/SS823/SS832) 

 Battery back-up unit (SB821/SB822).The SB821 is not 

supported with PM891. 

 
Fig. 1: Local Control Unit 

IV. CLOSED LOOP CONTROL OF TEMPERATURE PROCESS 

USING DCS 

Temperature process has done in temperature control trainer 

kit. The setup is designed to understand the advanced 

control methods used for complex processes in the 

industries.[8] It consists of Heating tank, Heater, 

Temperature sensor, Solid state relay and rota meter with 

electric supply and temperature controller. 

 
Fig. 2: Temperature Control Trainer Kit 

A. Real Time Control of Temperature Process 

 
Fig. 3: Circuit Diagram To Measure Current 

To control the process in real time, the current variation for 

the temperature changes in the linear tank has measured[8]. 

The corresponding changes has been analyzed which has 

given an idea about its linear characteristics. i.e, Transmitter 

output (current) is linear to the change in temperature. 

B. Temperature Acquisition 

The temperature has been acquired through analog input of  

LCU which would accept  (4-20 mA) as input. 24V has 

taken from each and every  IO module pin .So we connect 

analog input  pin directly to the Temperature transmitter. 

Open compact control builder AC800M  software  in the 

system. 

Step1:  open new project ---> test. 

Step2:  Do the steps mentioned above in the hardware 

configuration. 

Step3:  Program to ON and OFF the heater if the 

temperature reaches the set point. 

Step4: The input (ie. Output of transmitter) is configured 

with one of the analog input modules and  mention the type 

variable as real. 

Step5: If the set point has reached, one of the LEDs in the 

digital output module should glow. so configure the output 

with one of the digital output  modules. 

Step6:  Click Download and Go Online. 

Once the whole set up is switched ON, the DPT ( 

analog input) in the software acquires the real time value of 

level in the tank. It is scaled in such a manner the current 4 - 

20 mA in the loop will show 0 - 100  in the software side. 

Once the condition mentioned in the program is satisfied, 

the LED in the digital output glows whose output has taken 

to ON and OFF the heater. 

 
Fig. 4: Connection Diagram for Acquisition 

C. Control Action 

Closed loop control has been achieved only by controlling 

the Final control element (Heater) which would accept 230 

V AC. Solid state relays is used to control the heater. Here 

the relay acts as switch. Solid state relays, as its name 

implies are designed with the help of solid state components 

as they do not have any moving objects in their design, they 

are known for their high reliability. Initially, in order to 

attain the set point temperature ,the LED glows which gives 

22.4 V to activate the relay which in turn connects AC 

electric supply to the heater. 



Closed Loop Control and Monitoring using DCS 

 (IJSRD/Vol. 4/Issue 02/2016/144) 

 

 All rights reserved by www.ijsrd.com 505 

 
Fig. 5: Connection Diagram To Control 

When the set point is reached, the corresponding 

LED gets OFF. At this instant, the voltage from digital 

output module is 0.03V.This voltage disables the solid state 

relay to cut-off the power supply to the heater.  

V. MONITORING OF DIFFERENT PROCESSES 

A. Flow Process 

The differential pressure transmitter in the flow control 

trainer kit which senses the varying flow value and transmits 

4-20 mA current signal is connected to the analog input 

module of the DCS kit. Rota meter in the kit is used to 

indicate the    flow  (0-100). Similar to the other processes, 

the output of flow transmitter is of about 4-20 mA current 

signal or 1-5 V voltage signal. Hence the analog input 

module accepts the transmitter output and the flow value in 

the Compact control builder  

AC 800M software displays as real value of 0-100 

.This leads the operator in the control room to acquire the 

status of  the process even it does not affect the whole 

system much and so there is no need to control the process 

.In such case, monitoring alone is sufficient. This setup is 

used only to monitor the process. Thus the operator cannot 

control the process at any point of time. If necessary, we can 

add the control configuration to control the specific process.  

B. Pressure Process 

The pressure transmitter in the pressure control trainer kit is 

connected to the analog input module of the DCS kit. 

Pressure gauge in the kit is used to indicate the   pressure in 

the air pressurized tank  (0-100 psi). Similar to the other 

processes, the output of flow transmitter is of about 4-20 

mA. Hence the analog input module accepts the transmitter 

output and the flow value in the Compact control builder 

AC 800M software displays as real value of 0-100. This 

leads the operator in the control room to acquire the status of 

the process even it does not affect the whole system much 

and so there is no need to control the process .In such case, 

monitoring alone is sufficient. This setup is used only to 

monitor the process. Thus the operator cannot control the 

process at any point of time. If necessary, we can add the 

control configuration to control the specific process 

VI. CONCLUSION 

In this project, a DCS is designed for the temperature 

process, pressure and flow processes .From this project we 

have inferred that even we can control the process using 

distributed control system which provide redundancy leads 

to the better control in the process industries. The Local 

control unit accepts only 4-20 mA as input in analog form 

since it is built to accept the transmitter output of different 

process. By using DCS, we can monitor different processes 

and control them which are distributed in the field. 
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