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Abstract— While working on awired process the cabling is 

more laborious task. Very much cost associated with hard 

wiring instrumentation process. Cabling takes time for 

installation and if there is need to add extra inputs and 

outputs to process then it is very tedious task.  These 

processes can be controlled using wireless PLC but it is very 

costly.This paperpresent revolutionary idea which not only 

overcome all this problems but also adds some benefits to 

system. Before solving the problems of cabling it is essential 

to understand the use of wires in process automation.Wires 

are used to transmit the electrical signals from field to 

control room. In this system wiresare replaced with wireless 

radio modules to transmit the data from field to PLC and 

viceversa. For this two radio modules are used, one is at 

field and another is at controller side. Field area radio 

modules take data from sensors and actuators and transmit 

wirelessly to the PLC. Radio module interfaced to   PLC 

collects this data and changes the status of PLC inputs. PLC 

process this data and generates the output according to 

program feed in it. This data again transmit back to field 

radio module which actuate the actuators in field area. 

Key words:  PLC (programmable Logic Controller), Zigbee, 

X-CTU software 

I. INTRODUCTION 

Programmable logic controller is digital computer used for 

automation of industrial process, such as control of 

machinery on factory assembly lines. Unlike general-

purpose computers, PLC can take multiple inputs and 

outputs, extended process parameters like pressure 

temperatures. PLCs are more rugged to electrical noise and 

mechanical vibrations. A PLC is a real time system since 

output changes instantaneously as response to input 

change.This paper will explain how to upgrade normal wired 

Siemens step 7 PLC into wireless PLC. And also explain 

how to convert wired bottle filling plant into wireless bottle 

filling plant .Radio modules called Zigbee made by digi 

international  transmit data between PLC and field. Zigbee 

is open global standard operates in radio band 2.4 GHz . It 

transmits data at the rate of 20 Kb/s to 250 Kb/s and it can 

transmit data up to one kilometer. Zigbee power 

consumption is very less as compared to other wireless 

modems such as Bluetooth and Wi-Fi. X-CTU software is 

used to configure the Zigbees. Using X-CTU software you 

can set the parameters of Zigbee, you can visualize the data 

which has been transmitting between Zigbee networks. X-

CTU is very simple and user friendly software you can 

easily configure Zigbee by changing parameters. No further 

programming is required after configuring Zigbee .The 

Zigbee uses all benefits of  IEEE 802.15.2 standard 

 

Fig 1.0: Block Diagram of process 

II. HARDWARE DESIGN 

A. Zigbee 

Zigbee is the important part of hardware design .This section 

will give the basic concepts related to Zigbee an how to 

configure it. Zigbee modes are as fallows. 

1) Zigbee modes 

1) TRANSPARANT: communication through Zigbee. If 

data is not generate from Zigbee itself both Zigbee 

should set to AT mode 

2) COMMAND: if one Zigbee is sending data and 

another is receiving for this purpose transmitting 

Zigbee must set as AT mode and receiving as a API 

mode. According to application Zigbee modes can 

select. Zigbee is easily reprogrammable to another 

mode. TTL serialor FTTDI cable is used setup Zigbee 

or to connect Zigbee to computer. Use free X-CTU 

software to configure Zigbee.In any network Zigbee 

can perform three types of roles as follows 

2) Zigbee Roles 

 Coordinator: one required in every network and 

coordinator never sleeps. It can also be call as in 

charge of network. 

 Router: may existmore than one. It can take relay 

signals from other routers and end point  

 End point: multiple may exist in one network 

cannot relay signal and goes to sleeping mode to 

save power 

3) Zigbee protocols stack 

Zigbee protocol stack consist of fourlayers viz. PHY, MAC 

network & security and application layer. The first two are 

covered in IEEE 802.15.4 WPAN standard and the latter 

two are covered in documents published by Zigbee alliance. 
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Fig. 1:.Zigbee protocol 

B. PLC 

Programmable Logical Controller is brain of Industrial 

Automation. PLC has input and output card to which 

process sensors and actuators are directly connected. In this 

project Siemens S7-200 PLC is used. It is referred as micro 

PLC because it is small in size. It has brick like structure it 

means it has onboard power supply and input/output card 

the S7-200  is used on smaller ,standalone applications such 

as  elevators car washes or mixing machine .it can also use 

on more complex application such as bottle filling plant and 

packaging machine . PLC programmable logic controller as 

its name suggests it is controller which is easily 

programmable for different process .PLC monitors sensors 

input, makes decision on bases of program feed in. and 

changes the outputs . Usually in any system all this sensors 

and actuators are connected to PLC through wires. In this 

project all wires are replaced by radio modules .Radio 

modules sends inputs and outputs status data between PLC 

and Field wirelessly. To transfer data you don’t need to do 

any modifications to your PLC. All voltage adjustment is 

done using relay logic. 

III. HARDWARE REQUIREMENT 

(1) PLC: Siemens S7-200 has been selected for this 

project. It is a fixed type PLC with 24 digital, 2 

analog inputs and 14 digital and 2 analog outputs.  

(2) Zigbeetrance- receiver:DigiZigbee S-2 module 

which supports 5 digital I/O and 1 analog I/O in 

direct Zigbee mode.  

(3) Relay: used to step up 5 v output voltage from 

Zigbee to 24V for the PLC input module and to 

required voltage for the actuators. 

(4) Sensors: proximity switch manufactured by 

dollfinindia is used 

IV. HARDWARE SETUP 

In Wireless bottle filling plant, we have connected the all 

sensors inputs to the remote Zigbee module .The inputs 

from the field are as follows 

 Inputs 

(1) Start push button(digital) 

(2) Stop push button(digital) 

(3) Proximity switch(digital) 

(4) Bottle positioning sensor(digital) 

Outputs are also connected to the field Zigbee .It 

transfer the data wirelessly to the coordinator Zigbee. Which 

is connected to the PLC through microcontroller. The 

outputs are as follows. 

 Outputs     

(1) Motor  

(2) Solenoid valve 

Router Zigbee continuously sends data to 

coordinator Zigbee at specified time rate. This time span is 

user configurable .when any sensor changes state, router 

sends the data changes to coordinator Zigbee which is 

connected to PLC through microcontroller 

Following figure shows the process block diagram. 

 

V. SOFTWARE DESIGN 

X-CTU is configuration software tool for Zigbee. This software 

is available for downloadon www.digi.com . X-CTU is 

currently available only for windows operating system. Do not 

forget to install drivers for Zigbee. 

If driver for radio module and FTTDI cable is not 

install the X-CTU will not detect Zigbee.Following are the 

steps to configure Zigbee by using X-CTU. 

 Download X-CTU setup and install it in windows 

PC 

 Connect Zigbee modules to computer through 

UART or FTDI cable. Open X-CTU software  

 Click on discover devices to add Zigbee modules 

or you can manually add Zigbee module by 

clicking on add devices 

 Select port to which your module is connected 

click next   

 Do not change  port parameters keep its default 

value as it is and then  click finish  

http://www.digi.com/
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 Click on finish button it will take some time to 

discover the device  

 Once device is detected add selected device  click 

on Zigbee it will read its default or previously feed 

values  

 Then change Zigbee parameters as per application. 

To communicate any Zigbee with other Zigbee module it 

must follow the following thumb rules 

(1) Both Zigbee should have same PAN ID. default 

value of PAN ID is 3332  

(2) Destination address (DL) of first Zigbeeshould 

besame as Source address(MY) of second Zigbee 

 Enable input and outputs of Zigbee 

 Click on write radio setting to write parameters 

 See data transmission in terminal block 

Figure 2 shows setting page of X-CTU. 

VI. SOFTWARE REQUIREMENT 

X-CTU:The software used to configure the DigiZigbee 

module from uart mode to direct Zigbee mode and to assign 

the I/O pins 

 

VII. CONCLUSION 

The prime object of this paper is to upgrade any wired PLC  

into Wireless PLC without making any special changes into 

PLC .And also use this system to control bottle filling plant. 

It is found that use of Zigbee based wireless PLC reduce 

installation time and cost for small scale project. 
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