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Attendant Operator (Chemical Plant) 
 

 

During the two-year duration a candidate is trained on subjects Professional Skill, 
Professional Knowledge, Engineering Drawing, Workshop Science & Calculation and 
Employability Skillsrelated to job role. In addition to this a candidate is entrusted to make/do 
project work and Extra Curricular Activities to build up confidence. The practical skills are 
imparted in simple to complex manner & simultaneously theory subject is taught in the same 
fashion to apply cognitive knowledge while executing task. The practical part starts with allied 
trade training viz basic fitting, followed by gas welding and laboratory experiments in basic 
physics and chemistry. Practical skills related to unit operations comprising of Fluid flow, Heat 
transfer, and Mass transfer Mechanical operations are covered in period of two years. The 
broad components covered under Professional Skill subject are as below:  

FIRST YEAR: The practical part starts with allied trades viz., basic fitting In the basic fitting the 
skills imparted are Hack-sawing, marking, punching, Chiseling, Filing, Drilling, countersinking, 
counter boring, reaming, Taping  and observation of all safety aspects is mandatory. Basic 
physics and chemistry practical covers conducting experiments in laboratory to determine 
physical  constants,  verification  of  laws,  to  determine  concentration  of  solutions,  PH, melting 
point, boiling point, compare properties of metals & alloys, prepare chemicals. The safety 
aspect covers components like PPE, Fire extinguisher, First Aid.  

The trainees willbe performing different operations or experiments related to safety and 
general awareness in chemical industry. Identification, installation /connection of 
instrument/devices to measure pressure, temperature, flow and level, density are covered. 
Skills to execute pipe joints, fittings valves on pipes, dismantling, overhauling, cleaning & 
assembling valves, different machines &components used for fluid transportation such as 
centrifugal pump, gear pump, metering pump, screw pump, multistage compressor are 
achieved. Dismantling, repairing and assembling of different damaged mechanical components 
used for power transmission such asGearbox, bearings are also covered. 
 
SECOND YEAR: In this year the trainee coversunit operations i.e. fluid flow, heat transfer and 
mass transfer operations. Skills to operate different machines/equipment such as Shell and 
tube Heat exchangers, evaporators, Distillation columns are gained in this section. Study of 
manufacturing processes and pressure vessels, petroleum refining is covered in this section. 
 

Mass transfer operations such as Solvent extraction, Leaching, Absorption, 
Crystallization, and Drying are taught.  Mechanical operations such as Size reduction, mixing 
conveying, and filtration are also covered. Study of chemical reactor, plant utilities- steam, 
cooling tower, chilled water, instrument air are covered in this section. Pollution in chemical 
industry and manufacturing processes are also taught. 

1. COURSE INFORMATION 
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Professional Knowledge subject is simultaneously taught in the same fashion to apply 

cognitive knowledge while executing task.  In includes theory related to basic fitting, gas 
welding, basic physics & chemistry, safety in chemical plant, process control instruments 
measuring flow, temperature, pressure, pH, concentration etc.  Unit operations- fluid flow, heat 
transfer, mass transfer, and mechanical operations are covered in professional knowledge.  
Different unit processes – sulfuric acid, soda ash, urea etc., study of plant utilities, chemical 
reactor is also the part of this section. 
 

Total three projects need to be completed by the candidates in a group. In addition to 
above  components  the  core  skills  components  viz.,  Workshop  calculation  &  science,  
Engineering drawing, employability skills are also covered. These core skills are essential skills 
which are necessary to perform the job in any given situation.  
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Learning outcomes are a reflection of total competencies of a trainee and assessment will 

be carried out as per the assessment criteria. 

 
5.1 LEARNING OUTCOME (TRADE SPECIFIC) 

 
FIRST YEAR: 

 
1. Plan and organize the work to make job as per specification applying different types 

of basic fitting operations and Check for dimensional accuracy following safety 
precautions. [Basic fitting operations – marking, Hack-sawing, punching, Chiselling, 
Filing, Drilling, countersinking, counter boring, reaming, Taping etc. Accuracy: ± 
0.25mm] 

2.  Make a step fit of components for assembling as per required tolerance.  
3. Select and ascertain measuring instrument and measure dimension of components 

and record data.  
4. Set up apparatus, instrument and conduct experiments in Physics laboratory to 

determine physical quantity/constants and verify laws. 
5. Set up apparatus, instrument and conduct experiments in Chemistry laboratory to 

determine concentration of solutions, PH, melting point, boiling point, compare 
properties of metals & alloys, prepare chemicals. 

6. Plan, identify and perform different operations/experiments related to safety and 
general awareness in chemical industry. [Different Operations – select and operate 
fire extinguisher, identify chemical hazards, read & obtain relevant data from MSDS, 
determine flash point of oil] Identify the dust percentage in Air. 

7. Identify and install/connect instrument/devices to measure pressure, temperature, 
flow and level, density and record readings. [Different instrument/devices – Bourdon 
tube pressure gauge, capsule type gauge, mercury in glass thermometer, bimetal 
thermometer, RTD, thermocouple, orifice meter, venture meter, Rotameter, sight 
glass level indicator, air purge level indicator, capacitance type level indicator, 
hydrometer, control valve] 

8. Apply a range of skills to execute pipe joints, dismantle & assemble valves & fittings 
with pipes and test for leakages. [Range of skills – Cutting, Threading, gasket cutting, 
lagging of pipeline, Joining and use of locking devices] 

9. Plan, dismantle, clean and assemble different machines &components used for fluid 
transportation & check functionality. [Different Machines & Components – Pumps-
centrifugal, gear pump, metering pump, screw pump, multistage compressor] 

5. LEARNING OUTCOME 
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10. Plan, dismantle, repair and assemble different damaged mechanical components 
used for power transmission & check functionality. [Different Mechanical 
Components-, Gearbox, bearings] 
 

SECOND YEAR: 

11. Plan, identify & perform experiments to determine viscosity of oil & select oil for 
particular application at certain temperature, Reynold’s Number to predict flow 
pattern in a conduit. 

12. Plan, identify & perform experiments to measure the flow rate of a fluid using given 
flow measuring instrument, and hence coefficient of discharge. 

13. Draw the operating characteristics of different types of pumps to find the optimum 
conditions for operating the pump and its selection. 

14. Determine experimentally the pressure drop due to friction for a fluid flowing 
through a pipe, verify the effect of pipe roughness on friction, and express the 
frictional loss in fittings and valves through the Equivalent length of fittings. 

15. Plan, identify & operate different Heat exchange equipments& calculate heat transfer 
rate. [Heat exchange equipment’s-Double Pipe Heat exchanger, Shell & tube Heat 
exchanger, plate heat exchanger] 

16. Plan, identify & operate different Evaporators to obtain economy & heat transfer 
rate. [Evaporation equipment’s-Vertical tube evaporator, multiple effect evaporator] 

17. Plan, identify & operate cyclone separator to remove particulates from an air, gas, or 
liquid. 

18. Plan, identify & operate packed distillation column, sieve tray column, identify effect 
of different packings, demonstrate the effect of height of packing, & effect of reflux 
ratio. 

19. Identify, types the functionalities of pressure vessels; list various types of pressures, 
state various terminologies related to pressure vessels. 

20. Identify, operate & state different types of extraction unit & select most appropriate 
extractor. 

21. Operate an absorption column & carry out experiment to determine flooding 
velocity.  Explain about gas absorption, packed tower and different types of packings.  

22. Identify types of crystallization equipments and know their basic operations. 
23. Identify, operate & state different types of filtration units. Study the parts and 

functions of plate and frame filter press & select appropriate unit. 
24. Identify the different modules of DCS , function, Wire and connect  I/OS field devices 

to the I/O Modules. 
25. Identify modules of PLC, its function, Wire and connect the digital I/OS field devices 

to the I/O Module of PLC 
26. Identify to operate different types of mixing equipment like ribbon blender. 
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27. Identify, operate different types of drying equipments& determine rate of drying. 
Demonstrate the effect of operating parameters on drying of solids.  Identify the time 
of drying for the constant rate period & falling rate period. Select appropriate dryer 
for the given feed. 

28. Identify, demonstrate, operate different size reduction machines. Find out critical 
speed of the Ball mill. 

29. Operate Screening Equipment.Determine screen effectiveness of a sieve. 
30. Set up, operate humidification & dehumidification operations.  Measure dry bulb & 

wet bulb temperatures and find out relative humidity. Demonstrate & Operate 
cooling tower. 

31. Identify & demonstrate the various types of conveyors like belt conveyor, screw 
conveyer and bucket elevators and list their components and uses. 

32. Conduct sedimentation operation and draw sedimentation curve. Differentiate 
between settling, sedimentation and decantation operations. 

33. Identify the function of Chemical reactor; list various types of chemical reactors, state 
various accessories of Chemical reactors. 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  


