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Abstract— In the respective of pilot plant there are different 

loop like Feedback loop, Cascade loop, Ratio control, 

Selective control. All above mentioned control schemes are 

implemented for level control of tank. As a part process of 

the project we consider a feedback controlled level loop. 

This loop consists of Level transmitter, discharge pump, I/P 

converter and a control valve as the field devices which are 

interfaced with the DCS. Those signal from level transmitter 
are feed into DCS controller according to which DCS 

generate an output value for I/P converter which give signal 

to control valve and hence controlling/maintaining level of 

tank. Similarly level of these tanks can be controlled using 

above mentioned control schemes. For real time monitoring 

a SCADA screen is developed. This helps to keep trends of 

process parameters throughout the lifetime. 
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I. INTRODUCTION 

Industrial control system is a general term that comprises 

several types of control systems and associated 

instrumentation used for industrial process control. Such 

systems can range from a few modular panel-mounted 

controllers to large interconnected and interactive 

distributed control systems with many thousands of field 

connections. All systems receive data received from remote 

sensors measuring process variables (PVs), compare these 

with desired set points (SPs) and derive command functions 

which are used to control a process through the final control 
elements (FCEs), such as control valves. 

The larger systems are usually implemented by 

Supervisory Control and Data Acquisition (SCADA) 

systems, or distributed control systems (DCS), and 

programmable logic controllers (PLCs), though SCADA and 

PLC systems are scalable down to small systems with few 

control loops. Such systems are extensively used in 

industries such as chemical processing, pulp and paper 

manufacture, power generation, oil and gas processing and 

telecommunications. 

Our project is entitled “Multiloop Process Control 
Using DCS”. A Level loop is chosen by us but our 

developed project is transferrable for any control loop 

desired. DCS stands for Distributed Control System and is 

used for controlling large number of loops in the industry. 

So basically we are developing this project with industrial 

picture in mind. SCADA stands for Supervisory Control and 

Data Acquisition, is used alongside DCS by the operator for 

easy and efficient operating conditions. 

Right now, most of the industries are working 

towards automation of different controlling parameters, thus 

our project is an attempt to facilitate the communication 

between the Operating Station and the Operator. We want to 
bring the control of a plant and/or an industry in the palms 

of the operator so that it is no longer essential for an 

operator to be present at the station in case of every 

emergency. 

II. OBJECTIVE 

The main aim of this project is to provide an in-depth view 

of industrial process control to the emerging engineers. Also 

it can be used as a trainer kit in educational institutional 
focusing on instrumentation and automation sector. 

III. HARDWARE USED 

a) Control Valves 

b) Ultrasonic Level Sensor 

c) Float switch 

d) I/P Converter 

e) DCS controller 

A. Control Valves 

Control valve is a valve used to control fluid flow by 

varying the size of the flow passage as directed by a signal 

from a controller. This enables the direct control of flow rate 

and the consequential control of process quantities such as 

pressure, temperature, and liquid level. 
In instrumentation control terminology, a control 

valve is termed a "final control element". 

The opening or closing of control valves is usually 

done by electrical, hydraulic or pneumatic actuators. 

Normally with a modulating valve, which can be set to any 

position between fully open and fully closed, valve 

positioners are used to ensure the valve attains the desired 

degree of opening. 

 
Fig. 1: Control Valves 

Air-actuated valves are commonly used because of 

their simplicity, as they only require a compressed air 

supply, whereas electrically-operated valves require 

additional cabling and switch gear, and hydraulically-

actuated valves required high pressure supply and return 

lines for the hydraulic fluid. The pneumatic control signals 
are traditionally based on a pressure range of 3-15psi (0.2-

1.0 bar), or more commonly now, an electrical signal of 4-

20mA for industry, or 0-10V for HVAC systems. 

https://en.m.wikipedia.org/wiki/4-20mA
https://en.m.wikipedia.org/wiki/4-20mA
https://en.m.wikipedia.org/wiki/HVAC
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B. Ultrasonic Level Sensor 

Ultrasonic level measurement with Micropilot M sensor 

transmitter provides continuous, non-contact and 

maintenance-free level measurement of fluids, pastes, 

sludges and powdery to coarse bulk materials. The 

measurement is unaffected by dielectric constant, density or 

humidity and also unaffected by build-up due to the self-

referent ranges thus making suitable for our application. 

This sensor works on the principle of “Time of Flight”. The 
sensor sends pulses towards surface and receives echo 

pulses back. Basically the transmitter divides the time 

between the pulses and echo by 2and that is the distance to 

the surface of material. This value then is converted into a 

standard 4-20 mA signal and is ready to be fed to controller. 

C. Float Switch 

A float switch is a type of level sensor, a device used to 

detect the level of liquid within a tank. The switch may be 

used to control a pump, as an indicator, an alarm, or to 

control other devices. One type of float switch uses mercury 

switch inside a hinged float. Another common type is a float 

that raises a rod to actuate a micro switch. One pattern uses 

a reed switch mounted in a tube; a float, containing a 

magnet, surrounds the tube and is guided by it. When the 

float raises the magnet to the reed switch, it closes. Several 

reeds can be mounted in the tube for different level 

indications by one assembly. 

D. I/P Converter 

I/P converter is based on Force balance principle to change 

electrical signals into pneumatic signals. Typically, a 4 – 

20mA input is converted into a 3 – 15pisg output. The 

working of the I/P transducer is comprise of electrical coil 

and flapper nozzle arrangement. If the current in coil is 
more, then the power of magnet will get increased. The 

Flapper of the Flapper-Nozzle instrument is connected to 

Pivot so that it can move up and down and a magnetic 

material was attached to other end of flapper and it is kept 

near the electromagnet. The output of I/P converter is linear 

in nature. 

E. DCS Controller 

The Honeywell Control Edge HC900 Controller is an 

advanced loop and logic controller offering a modular 

design sized to satisfy the control and data management 

needs of a wide range of process equipment. When 

combined with the optional 900 Control Station operator 

Interface that is highly integrated with the controller’s 

database, configuration and setup time is minimized. This 

powerful combination together with Honeywell’s 

performance proven control technology provides users an 

ideal solution for process control. Open Ethernet 
connectivity with Modbus TCP Protocol also allows 

network access using a variety of HMI/SCADA software 

IV. SOFTWARE USED 

Hybrid Control Designer configuration software is a 

Windows-based PC application for configuring HC900 

controllers. Its drag and drop placement methods and soft-

wiring of analog and digital function blocks allow a custom 

control strategy to be easily created. System configuration 

for peer data exchanges, master communications to slave 

devices, and emailing of alarms and events directly from the 

controller are also provided. Multiple worksheets allow 
process functions to be conveniently partitioned and unique 

security assignments for each partition limit access to only 

authorized personnel. On-line monitoring features such as 

watch-windows, logic power flow, live data on diagram, 

signal trace-back, forcing and multiple function block access 

aid in debug operations. 

Wonderware intouch is the software used for scada 

screen. 

V. WORKING 

A. To Control the level of tank (Feedback Loop) 

An ultrasonic level transmitter is mounted on top of tank. It 

is a 2 wire transmitter. Output of transmitter is provided to 

analog input of DCS channel1. In software, an analog input 

block represents the transmitter input as shown in figure. 

This input is fed to PID block. Function of PID block is to 

simulate PID function through software emulation. In PID 

block, various parameter input are provided such as 
algorithm control direction, set point tracking, tunning 

constant, etc. 

Level of tank to be maintained or set point is 

provided at RSP terminal of PID block this value can be 

either in percentage or engineering units (EU).After the 

simulation of PID block, output value is provided to analog 

output block, function of this block is to convert the 

percentage output value of PID block to an equivalent 4-

20mA signal. At analog output module terminal, and I/P 

converter is connected. The function of converter is to 

convert output signal of DCS (4-20mA) to an equivalent 

pressure signal (3-15psig). This signal is then fed to final 
control element i.e. control valve which inturn controls the 

level of tank by allowing or restricting a flow through it. 

 
Fig. 2: 

https://en.m.wikipedia.org/wiki/Level_sensor
https://en.m.wikipedia.org/wiki/Liquid_level
https://en.m.wikipedia.org/wiki/Pump
https://en.m.wikipedia.org/wiki/Mercury_switch
https://en.m.wikipedia.org/wiki/Mercury_switch
https://en.m.wikipedia.org/wiki/Micro_switch
https://en.m.wikipedia.org/wiki/Reed_switch
https://instrumentationforum.com/t/flapper-nozzle-system/3806
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B. To Control the Cascade Loop 

The solution is cascade of two or more control loop each 

with its own input in series forming a single regulating 

device. The product setpoint temperature is set on master 

control loop. The compared to product temperature and the 

master’s PID output is used set the remote setpoint of the 

slaves. 

 
Fig. 3: 

VI. RESULT 

Our Project Could be used to explain the control scheme 

practically using DCS (Distributed Control System). 

In order to gain knowledge about DSC system, 

which is mainly used in most of the industry now a days. 

VII. CONCLUSION 

 Using the DCS system result from multi-level 
Redundancy. 

 DCS concept increases reliability and reduces 

installation costs by localising control functions near 

the process plant, with remote monitoring and 

supervision. 

 DCS concept increases reliability and reduces 

installation costs by localising control functions near 

the process plant, with remote monitoring and 

supervision. 
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