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Abstract 
 
This paper represents the real-time power observing & control using 

Distributed Control System (DCS) technology which describes the 

controlling operations like on-off performed by software and also via the 

DCS. The hardware components include the current sensors, electronic 

contactor & DCS. The current sensor imparts the sign to the electronic 

controller to trip the circuit if the over-burdening condition happens. The 

SIMIT software is used to build the logic that can be implemented in the 

real-time application and the SIMATIC PCS7 software is used to implement 

the logic that is done by the SIMIT where the DCS is able to communicate 

with the hardware. The operations performed by the DCS are done from a 

remote location. 
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1 Introduction 
 

 This paper describes how the power is monitored [13] & controlled using 

the DCS. Normally this DCS technology is found in industries like chemical, 

oil & gas, food, nuclear power plant, water management system, automobile 

and so on. It is for the most part most appropriate for enormous scope 

applications in preparing and assembling units where huge number of 

persistent control circles has been [8] observed and controlled. The main 

benefit of DCS is that if any of the part fails to work the other parts. 

 It works normally irrespective of the failed part or section [14]. Initially a 

report of what type of loads are available i.e., whether the load is resistive or 

inductive or capacitive. In Alternating Current (AC) transmission, Resistor 

Inductor Capacitor (RLC) plays a much vital role because each has its own 

impact. Thus identification of the load is very important. The EEE 

department is selected as the workspace where the existing setup or scenario 

consist of  [9] some fans, lights, air-conditioner, water-coolers, AC & DC 

motors, AC & Direct Current (DC) generators[1] and so on. 

 First and foremost the layout of the department is drawn. 

 Identified the type of loads 

 Analyzed the power rating of each loads. 

 Now the standard 1-phase & 3-phase voltage that a consumer get 

is 230 V & 440 V. 

 Now using the power formulae, the current ratings of each load 

was calculated and tabulated accordingly. 

 Likewise the total current ratings for each rooms and labs was 

found and tabulated. 

 Now using the SIMIT, the logic based on the real-time application is 

created. In this logic, certain limits are provided to each load such that when 

a fault [7], overload, leakage or any reverse current occurs, the current sensor 

in the field gets tripped. This results in safeguarding the other components 

from malfunctioning or any harm. Likewise based on the layout the current 

rating is determined. The same logic is modified such that the DCS is able to 

understand or communicate with the hardware in the field[11]. The inputs to 

the loads are assigned in the PCS7 with many other controlling components. 

Then the total limit is re-defined which is then configured to the DCS via 

Ethernet. 

 

2 Literature Review 
 
 The DCS eliminates the IO ports expansions and the wiring costs by 

connecting all the devices in a Local Operation Network (LON). In this all 

the nodes are combined using the twisted wire- pairs which communicate by 

the common protocol [6].Any control system consists of many AIC which  
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has the abilities of participating in the automation, controlling the local field 

devices (like actuators, sensors and so on) that communicates in a distributed 

control network without amaster controller. The master controller mainly 

focuses on the following high-level automation tasks like process 

sequencing, device interlocking, operating-mode handling, error-recovery 

routines and human-machine interface [10].The latest technology of DCS 

uses open structure system which Ethernet, TCP/IP & Windows NT. 

 

3 Proposed System 
 

 There is a single-phase AC supply which consists of loads like fans, 

lights, sockets (other loads) [3] connected to the switches. The room is 

monitored & controlled [5]   by the DCS. The power & current ratings have 

been found or noted and then tabulated. The sensor senses the current flow 

and if there exists any change in the current values (i.e., when it crosses its 

preset rating) the sensor sends the feedback to the electronic contactor since 

the sensor gives a dc output. This prevents the other loads and hardware from 

getting damaged. The setup of the controlling and monitoring operation is 

performed in the SIMATIC PCS7 software which is further linked with the 

DCS [4]. The overall process is carried over from a remote location using a 

PC. This concept is mentioned in the following Fig.1. 

 

 
 

 

 

Fig 1: Block Diagram of the proposed system 

 

 

 

 

 

 



                                                                                                                  
 

 

 

 

 

 

 

3227 L.Chitra et al  

 

 

4 SIMIT 
 

 SIMIT is a Siemens reproduction programming bundle that licenses 

extensive trial of robotization comes comparatively in light of the fact that 

the virtual approval of frameworks, machines, and procedures on one stage. 

Furthermore, the recreation stage might be utilized for reasonable training 

conditions to mentor employable staff. Utilizing SIMIT, mechanization 

capacities is tried for advancement or useful blames and upgraded before real 

plant commission, utilizing continuous reproduction and imitating. 

 By adopting existing design, engineering and automation knowledge 

such as libraries, containing functionally capable elements over interfaces to 

Comos and Simatic PCS 7, the SIMIT generation is intended to assist real 

authorization processes. It permits testing and optimization of the automation 

resolution, inside the simulation and emulation setting, on a virtual basis 

exploitation associate integrated virtual controller. The virtual plant take a 

look at is performed directly at the geographic point while not obtainable 

plant instrumentality and while not the requirement for in-depth simulation 

experience. 

 

5 SIMATIC PCS7 
 

 The process control system SIMATIC PCS 7 is an integral element of 

Totally Integrated Automation (TIA). All integrated automation is the 

distinctive platform offered by Siemens for unified and customer-specific 

automation altogether sectors of the assembly, method and hybrid industries. 

SIMATIC PCS7 takes care of the quality process control tasks. Additionally 

SIMATIC PCS7 is used to automate secondary processes like filling, 

packaging or input and output supply for a production location. 

 

6 Distributed Control Systems (DCS) 
 

 A mechanism in which all the operations and controls performed in a 

distributed manner in a control system is said to be known as Distributed 

Control System (DCS)[2].It consists of basic elements as mentioned below, 

 1. Engineering Workstation. 

 2. Operating Station or HMI. 

 3. Process Control component or Local Control component. 

 4. Smart Devices and 

 5. Communication System. 

 A DCS is referred to as a control system in which the controller elements 

are not centralized (like the brain) is distributed throughout the system linked 

by the networks for the communication and monitoring. It is a very broad- 
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term that is used in many large industries. 

 

 

7 Layout of the Workspace 
 
 The following Fig-2 explains about the layout of EEE department 

  

 

 
Fig 2: Layout of EEE department 

 

 Here the layout of the EEE department is designed (i.e., our workspace 

in AVIT Campus) and named it accordingly [12]. 

 

 

8 Calculation of Parameters 
 

 Calculation of parameters such as voltage, current and power is required 

for result oriented simulation and for selecting the proper hardware 

components. The following Table 1 clearly illustrates the no of loads in each 

classrooms and labs. 
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            Table 1:No. of loads in each classrooms and labs. 

 

S.No Room 
Light/ 

Tube light 

Fan/ 

Exhaust 

fan 

Other Load 

1. LH-09 6 5 4 

2. LH-10 6 5 4 

3. LH-11 6 5 4 

4. LH-12 5 5 4 

5. LH-21 9 9 1 

6. LH-22 9 9 1 

7. LH-23 9 9 1 

8. Department Library 2 , 1(bulb) 2 11 

9. Staff Room-I 3 2 3 

10. Staff Room-II 3 3 3 

11. Gents Washroom 2 
2(exhaust 

fan) 
- 

12. Ladies Washroom 2 
2(exhaust 

fan) 
- 

13. MPMC Lab 4 6 103 

14. Renewable Energy lab 7 6 66 

15. Mechatronic Lab 6 6 63 

16. Basic Electrical Lab 13 10 18 

17. P.E. Lab 6 6 12 

18. C&D Lab 6 5 13 

19. HOD Room 2 3 9 

20. M&I Lab 5 6 11 

21. 
Passage (Near class 

room) 
9 - 3 

22. 
Passage (Near Exam 

Cell) 
5 - 1 

23. Passage (Near Lab) 5 - 3 

24. 
Passage (near 

washroom) 
5 - 2 
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Approx. power rating of load consuming devices 

Power rating of a Tube light = 40 watts Power rating of a Fan = 80 watts 

Power rating of an Incandescent light =100 watts Since supply voltage is 

constant =230 volts 

 So the current rating can be determined using the given formula: 

I=P/V.Now different parameter (max) of individual load is calculated and 

tabulated as shown in Table 2. 

 
Table 2: Parameter of individual load 

 

Individual 

load 

Voltage 

(Volt) 
Power (Watt) Current (Amp) 

Tube light 230 40 0.174 

Incandescent 

light 
230 100 0.435 

Fan 230 80 0.348 

Other 

(Socket) 
230 1150 5 

 
Table 3: Tabulation of power and current values of the workspace 

S.No Room 
Max. Power 

(W) 
Max. Current (A) 

1. LH-09 5240.32 22.784 

2. LH-10 5240.32 22.784 

3. LH-11 5240.32 22.784 

4. LH-12 5200.30 22.610 

5. LH-21 2230.54 9.698 

6. LH-22 2230.54 9.698 

7. LH-23 2230.54 9.698 

8. Department Library 16440.17 71.479 

9. Staff Room-I 3730.14 16.218 

10. Staff Room-II 3810.18 16.566 



                                                                                                                  
 

 

 

 

 

 

 
 

3231 L.Chitra et al  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 The above Table 3 specifies the maximum power and current values in 

workspace.The total maximum current consumed by the load in the 

workspace is = 2882.421 Ampere (A).The total maximum power consumed 

by the load in the workspace is = 662956.83 Watt (W). 

 

9 Simulation Diagram 
 

 The simulation diagram consists of switches, selection switches, and 

gate, load display, adder, comparator, flip-flop, reset switch and master 

switch. The following Fig.3 clearly illustrates the simulation diagram of LH-

23 in SMIT, 

 

 

 

11. Gents Washroom 310.04 1.348 

12. Ladies Washroom 310.04 1.348 

13. MPMC Lab 128290.32 557.784 

14. Renewable Energy lab 104260.38 453.306 

15. Mechatronic Lab 90880.36 395.132 

16. Basic Electrical Lab 87570.66 380.742 

17. P.E. Lab 55690.36 242.132 

18. C&D Lab 62740.32 272.784 

19. HOD Room 16420.162 71.392 

20. M&I Lab 48980.34 212.958 

21. 
Passage (Near class 

room) 
3810.18 16.566 

22. 
Passage (Near Exam 

Cell) 
3650.10 15.870 

23. Passage (Near Lab) 3650.10 15.870 

24. 
Passage (near 

washroom) 
4800.10 20.870 

Total 662956.83 2882.421 
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Fig 3: Simulation diagram of the LH-23 in SIMIT 

 

 i. Drag and drop the switch. 

 ii. The switch is connected to the second connection of the selection 

switch-I. 

 iii. The first connection of the selection switch-I is connected with 

the master switch. 

 iv. The output of the selection switch-I is given as the first input to 

the AND gate. 

 v. The output of the AND gate is given as input to the binary 

display and the selection switch-II. 

 vi. The resultant of the selection switch-II is given as the input to 

the adder. 

 vii. The resultant of the adder is given as the input to the comparator. 

 viii. The resultant of the comparator is given as the input to the NOT 

gate. 

 ix. The resultant of the NOT gate is given as the input to the Flip-

Flop “S” terminal. 

 x. A reset switch is connected across the “R” terminal of the Flip-

Flop. 

 xi. The output of the Flip-Flop from “Q” terminal is given as the 

second input to the AND gate. 

  

10 Simulation Output 
 
 The following Fig.4 explains about simulation result of LH-23 in SMIT. 

Thus, the on-off operation is now performed over the simulation and the 

output (i.e., the load) is switched on or off over the software as well as by the 

DCS also. 
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Fig 4: Simulation output of LH-23 in SIMIT 

 And the overall power is monitored and is shown by the analog display 

which is linked with the comparators input address. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 5: Simulation design in PCS7 of LH-23 

 

The above Fig.5 is the representation of the design in PCS7 software. 

The real- time logic and concept implemented in the SIMIT cannot be 

interfaced directly with the hardware thus the same logic and concepts is 

implemented in the PCS7. 
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11 Application 
 

 The proposed work of real-time power monitoring & control can be 

implemented in, 

 Colleges 

 MNC Companies 

 Large-Scale & Small-Scale Industries(Toys Industry, Food 

Industry, Chemical Industry, Oil Industry, Automobiles Industry, Power 

Plants and so on) 

 Automation of buildings and so on 

 

12 Conclusion 
 

 The distributed control mechanism field bus combines the new 

technologies and provides new solutions in the industries. This makes the 

system more flexible, cost-effective and reliable by controlling the loads and 

performing the on-off operations with the by-passing concept using the DCS. 

This minimizes the power consumption by controlling the load. Energy 

management is also possible with DCS. The system can be extended by 

monitoring & control the real-time power of our college AVIT by making the 

classes as a fully automated classroom, adding alarm system if the current or 

the power exceeds the limit, by adding a priority based cut-off system and so 

on. It can also be used in the building automation system too. Along these 

lines the constant force checking and controlling of the on-off tasks of 

burden utilizing DCS in a since a long time ago run is profoundly effective. 
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