
�Page 1 / 14 Pages�

�

Cataloge for the Training Kit of 

A Fire Tube Boiler with a digital PLC & HMI Control System 

�

The Training Kit was made by Engs. Ibrahim Mohamed Elzogaby&Eyad  Mahmoud Mohamed  
Under Supervision of Associate Prof. Mohsen Sayed Soliman, ACC Manager  

& Prof. Ashraf  SaadEldeen Sabry X-MEP Head  

 

 
This Catalog was Written & Prepared by 

Associate Prof. Mohsen Sayed Soliman, ACC Manager, August 2017 



�Page 2 / 14 Pages�

Overview: This Training Kit is an example for practical application of PLC and HMI 

(Programmable Logic Controller & Human Machine Interface) Systems in Mech. Power Engg. 

The Kit represents an introduction for investigation of various types of real control systems 

which are used in operation processes of a Fire-Tube Boiler System. The real system can 

include micro-controller or conventional electro-mechanical or Relay type control circuits. 

The Kit is an effort to design  &  execute a simplified practical training model which uses both 

PLC & HMI techniques in order to simulate a real Fire-Tube digital control system. In 

addition to the task of selecting a specific type of PLC & HMI which are proper for producing 

this model, another required task was to select & use several types of electric digital switches, 

Relays, LEDs & input/output I/O devices. Furthermore, in order to practice different aspects 

of using PLC, the training includes also running and testing practical and real PLC-

Simulation software to diagnose possible errors & trouble-shooting of automatic control 

PLC& HMI systems of sequential programming procedure. Finally the training task includes 

detailed and carefully prepared documentation procedure report for the SFC, Sequential 

Function chart, LAD program & wiring of the Fire-Tube Digital Control Training Kit.  

�

Introduction:  

As seen on above fig., a Fire Tube Boiler has many interacting parts. The boiler master 

control system has many sub-control systems which must work all simultaneously to ensure 

an accurate, safe, stable & efficient time-variant operation of boiler. They are combustion 

control appliances, Feed-water& water level control, steam flow & pressure control & blow 

down control. The boiler operation sequence requirements are permanent& regular 

adjustments, Automatic sequence & System Interruptions. Modern boiler control is complex 

& not an ON/OFF system. Recent analogue conventional control systems use micro-

processors to perform modulating, multi-points & cross-reference control. This Training Kit 

is an educational trial multi-steps digital control by PLC& HMI system which uses many 

parallel &selective branching to do a modified multi-steps sequential boiler operation control 

levels as shown later.      
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Modeling of a real Fire-Tube Control System into a PLC Training Kit: 
The approach of this Training Kit is to simulate & simplify the boiler real control system. The 

real system could be an analoge-moulating and multi-point control system which include 

micro-controller or conventional electro-mechanical or Relay type control circuits. The input 

components of the control system of a real Fire-Tube Boiler include: IR Photo-cell or Flame-

detection Sensor, Liquid Level sensors, ON/OFF Push Buttons, Temperature and Pressure 

sensors, …etc. The output components for the real control system include: Solenoid Flow 

Control Valves, Pumps, Motors, Relays, Display LEDs and HMI,….etc.   
 

In order to have a simplified PLC & HMI control system in the Training Kit, we have to 

assume changing some boiler components or selecting suitable ON/OFF ones to match the 

digital requirements in the PLC sequential control. All the real input signals are simulated by 

ON/OFF Push Buttons to get all the PLC-inputs. All real controller outputs to the field 

devices & actuators are simulated in the Kit by Display LEDs. 
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Technical data & wiring Diag. of Delta-PLC with built-in HMI  (TP04P-32TP1R) used in the Kit: 
The Kit uses a 24VDC Delta-PLC with built-in HMI. The PLC has 16 digital inputs&16 digital 
outputs. All real input   IR Photo-cell Sensors, Liquid Level sensors, Limit Switches are modeled 
in the Kit by15 Push-buttons. A real Temperature sensor (Thermistor) is also used as one input.  
All real output control signals to Relays, hydraulic or any electric-mechanical actuators are 
modeled by many display LEDs, 3-DC motors and an alarm Buzzer (all 16 outputs are used).  
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