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& SCADA 

Rajesh Kr Ahuja, Piyush Rastogi, Abhinesh Gupta 
 

Abstract— The paper discuss the fact that development of control theory and technology of computer together with communication 
pushes PLC ahead. It introduces PLC’s analyses feature, application in building materials industry, supervisory control and automated 
metro station, trend for development in future. The PLC is designed for multiple inputs and output arrangements, extended temperature 
ranges, immunity to electrical noise, and resistance to vibration and impact. PLC play an important role in control field. The paper is 
directive and protective for PLC (Programmable Logic Controller) and Supervisory Control and Data Acquisition (SCADA) technology to 
remotely operate and monitor large scale on-site systems.  

Index Terms— Feature of PLC;,Supervisory control at Metro station,Trend of Development, PLC, Principle of PLC. 

——————————      —————————— 

1 INTRODUCTION                                                                     
HE development of computer technology and micropro-
cessor technology along with control theory, digital com-
munication technology, PLC’s birth and development con-

formed to modern industry requirements for rapid changes of 
market demand. In year 1969 the first PLC was made, with 
advantage of high reliability and performance but equally 
high price ratio. PLC is not only applied in industry but also in 
civil application such as elevator, traffic signal, tunnel ventila-
tion system, metro station. 
Honeywell introduces its next generation MasterLogic-200 
programmable logic controller (PLC) system. The Master-
Logic-200 CPU is designed using state-of-the art 32 bit proces-
sor technology which provides extremely fast speed for pro-
gram execution, backplane data transfer and communication. 
MasterLogic-200 system is in modular configuration and scal-
able to address wide range of applications across all industry 
verticals. User friendly engineering tool with integrated PLC 
programming and network configuration provides single plat-
form for user. 
Open network communication interface makes the Master 
Logic 200 system interoperable with other systems and devic-
es. 
Safety Manager combines Honeywell’s proven Quadruple 
Modular Redundancy (QMR®) technology with extensive 
process safety management expertise in integrating process 
safety data, applications, system diagnostics and critical con-
trol strategies. 

2 PLC SYSTEM UNDER STUDY 
2.1 Principle of PLC 
Detailed The CPU of PLC also consists of operating system 
and user program. 

 The CPU is also referred as QPP (Quadra Processor Pack). 
Operating system is used for dealing with tasks, for example 
start stop of PLC, refreshing process map area, managing stor-
age area and communication 
 
PLC adopts working mode of cycling scanning 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 1. QPP writes data from out process map area to output mod-
ule. 
 2. Read data from input module and store them into input 
process map area. 
 3. QPP deals with data from input module and executes pro-
gram. 

T
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                            Fig. 1. Priciple of PLC 
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 4. In the end of cycling scan, operating system implement all 
hang up task, for example to download, receive and send data.  
This data is sent to SCADA system to monitor and to make the 
control from the main system, as per requirement. The system 
or PLC can be made to operate in manual or automatic mode. 
 
The process can be more briefly be understood by the flow 
chart given in Fig.1  

2.2 Why we require this 
The ventilation system greatly influences important parame-
ters of the overall tunnel design. The earlier the aerodynamic 
concept and emergency response to fire are taken into account, 
the greater the efficiency and cost effectiveness with which 
these requirements can be harmonized with those of construc-
tion design, safety engineering and all other electro-
mechanical equipment. Company has dealt with the holistic 
and interdisciplinary design of tunnels including ventilation 
systems 
The TVS (Tunnel Ventilation System) has successfully de-
signed and supported the implementation of extremely com-
plex ventilation systems all over the world . This can be 
achieved using plc ML200. 

2.3  Maintaining the Integrity of the Specifications 
The monitoring and control of the system is accomplished 
using SCADA arrangements in the field to FID (Fan Isolation 
Damper) and air flow, and to enable supervision of the opera-
tional aspects of the site. The onsite alarm and control system 
are powered with an un-interruptible power supply (UPS) 
with a reserve capacity of at least 12 hours. The SCADA units 
communicate to a central monitoring location via redundant 
links of differing formats. Supervisory Control and Data Ac-
quisition (SCADA) gathers information and controls on a su-
pervisory level, a mechanical process and/or numerous pro-
cesses. It is purely a software package that is located with the 
hardware to which it is interfaced, in general via Programma-
ble Logic Controllers (PLCs), or other commercial hardware 
modules. This type of program has been commonly used to 
control and monitor local and manual operation at metro sta-
tion. 
The system is defined in different modes of operation these 
are generally Mode 21, Mode 74, Mode 76, etc. 
 
TVS (Tunnel Ventilation System) 

3 INTEEGRATED PROGRAMMING 
SoftMaster software package provides integrated engineering 
environment from basic programming to different special 
module settings  as well as diagnosis. This package consists of 
Soft Master(PLC programming) and Soft Master-NM (Net-
work Management). 

 

3.1 Soft Master  
• Engineer friendly software (multiple PLCs monitored in a 
single window /project) 
• Easy project documentation - programs, variable assign-

ments, comments, etc 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
• Import/Export - configuration file can be imported or ex-
ported 
• Two levels of remote connections 
• Online editing & Debugging facility 
• A special wizard for hot swapping of modules 

 

3.1 Soft Master-NM  
•Slot assignment & configuration of all communication mod-
ules (Ethernet, Serial ProfibusTM-DP, DeviceNetTM etc) 
• Peer-to-Peer networking configuration 
• Data transfer (transmission & receive) definitions 

 
                        

           Fig. 2. TVS (Tunnel Ventilation System) 

 
                      Fig. 3. Soft Master-NM 
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• Various network diagnostic features (e.g. protocol analysis) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

5 SAFETY MANAGER 
Safety Manager combines Honeywell’s proven Quadru-
ple Modular Redundancy (QMR®) 2oo4D technology 
with extensive process safety management expertise in 
integrating process safety data, applications, system di-
agnostics and  critical control strategies. It provides the 
optimal level of safety and process integration while still 
maintaining functional safety separation as mandated 
by those standards. Through Experion operational inte-
gration, all systems are unified into one architecture, 
providing a unique opportunity to improve safety, pro-
cess availability and efficiency. 

 The networking capabilities of Safety Manager 
are unsurpassed. Up to 1024 redundant nodes 
can be included in one safety network, acting as 
one integrated safety solution. The SafeNet 
communication protocol guarantees fast and 
safe communication over any media and dis-
tance. 

 The Peer Control Data Interface (PCDI) supports 
peer-to-peer communication between Safety 
Manager and the controller over a redundant in-
frastructure. 

 The unique and field-proven QMR diagnostic-
based technology with 2oo4D architecture. QMR 
enhances system flexibility, increases diagnostic  

            messaging capabilities and improves system    
            fault tolerance for critical applications. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
. 

6  APPLICATION FIELD OF PLC 
 

PLC is widely applied in all industrial departments in de-
veloped countries, which include Steel Industry, automobile 
industry, electricity industry, construction material industry, 
metro station. With the development of all kinds of technolo-
gy, function of PLC has enlarged continuously. 

• Logical Control of Switch signal 
This is the most important function. The design idea of PLC 

is logical control of switch signal. For example injection mold-
ing machine, printer, grinding machine 

• Analog Signal Processing control 
PLC can realize digital- analog conversion and analog digi-

tal conversion by means of I/O analog module, and finish PID 
closed loop control. The function is used in some situation as 
temperature. 

• Data Processing 
The new PLC possesses mathematical operation function, 

such as four arithmetic operation of integer, matrix operation, 
function operation, logical operation of word, complementary 
operation, shift operation/ and transmit data, then .finish col-
lecting data, analyzing data, processing data. 

6 OBSERVATION 
MasterLogic-200 Programmable Logic Controllers features 
Analog and Digital I/O Modules along with special modules 
like High Speed Counter Module, Position Control Module 
and Smart I/O Modules. The open communication standards 
have continuously evolved and so has MasterLogic-200 PLCs 

 
                    

                                                                                 Fig. 4. Network Overview 
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capability to interface with them. In addition to Modbus 
(Ethernet and Serial), MasterLogic-200 supports several open 
protocols in control industry standards e.g. DeviceNet™, Pro-
fibus™-DP etc. 

 
• LED for channel status indication 
• 24V DC Input Modules (8,16,32 and 64 channels) in 

sink/source or source only type available 
• Photo coupler isolation 
• Easy maintenance – Terminal block type 
Digital Input Modules Features 
• Available in 8, 16, 32 and 64 channels 
• 110V AC DI cards (16 channels) available 
• 220V AC DI cards (8 channels) available 
  
                                TABLE 1 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

7 CONCLUSION 
PLC has been developing, being improved because PLC was 
made according to design idea of computer and adaptation of 
any circumstance of industrial field along with unique and 
field-proven QMR diagnostic-based technology with increas-
ing diagnostic messaging capabilities and improved system 
fault tolerance for critical applications. 
Therefore when blended with SCADA system, digital com-
munication technology, PLC must ultimately restore to perfect 
its function, so can match with developing trends of industrial 
automation. 
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              Fig. 5.  Vibration of Tunnel Exhaust Fan 

              Fig. 6. Motor Current of Tunnel Exhaust Fan 
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