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Symbols Used

This Facilitator Guide is designed to enable training for the specific Qualification Pack (QP). Each 

National Occupational (NOS) is covered across Unit/s.

This job is all about installing, dismantling, removing, replacing a range of components down to 

sub-assembly level right from pick-up unit / point of measurement and linking either directly to the 

instrument or to the instrument panel. This also involves making suitable slot on panel and fixing 

instrument and its associated parts under supervision of Technician Instrumentation. 

The candidate should possess basic communication, numerical and measurement abilities. 

Openness to learning, ability to plan and organize own work and identify and solve problems in 

the course of working. 

Key Learning Objectives for the specific NOS mark the beginning of the Unit/s for that NOS. The 

symbols used in this book are described below.

About this book

 

Steps Time Tips Notes Objectives Do 

Ask Explain Elaborate Field Visit Practical Lab 

Demonstrat
e 

Exercise Team Activity Facilitation Notes Learning Outcomes Say 

Resources Activity Summary Role Play Example 
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1. Introduction
Unit 1.1 - Understanding of Iron & steel industry

Unit 1.2 - Understanding various types of Iron & Steel Industry

Unit 1.3 - Creation of products in Iron & Steel industry



At the end of this module, you will be able to:

1.	 Discuss about Iron & Steel industry

2.	 Discuss about development activities in Iron & Steel industry

3.	 Discuss about employment opportunities in India

4.	 Know about industry structure

5.	 Know about Iron & Steel plants in India

6.	 Know about steel making procedure

7.	 Know about processes involve in steel making

Key Learning Outcomes
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•	 Invigilator can use the available objects such as a marker, duster, pen, notebook etc.

Resources to be Used 

At the end of this unit, you will be able to: 

1.	 Discuss about Iron & Steel industry

2.	 Discuss about development activities in the industry

3.	 Know about opportunities in Iron & Steel Industry in India

Unit Objectives 

UNIT 1.1: Understanding of Iron & Steel Industry

•	 India comes under the list of world’s largest crude steel producer countries.

•	 Crude steel capacity of India reached 109.85 Million tonnes (MT), with a growth of 7.4 per cent. 

•	 Requirement of large amount of iron ore and coal for production of steel. 

•	 According to the data, the Indian metallurgical industries attracted Foreign Direct Investments (FDI) 
of around US$ 8.7 billion.

•	 Indian government is aiming to increase steel production to 300 MT by 2025 in the country.

Say 

•	 Take a parcel, mention some details such as student name, hobbies, likes, dislikes etc.

•	 Make the students stand in a circle, close enough to the person each side of them that they can 

•	 Pass the parcel quickly.

•	 Say ‘Stop’ when the students least expect it. The person who has the parcel at that time should get 
out from the class.

•	 Those who get out should introduce themselves by providing the details mentioned in the parcel.

•	 The winner of the game should stand and introduce himself/herself at the end of the game.

•	 At last, say thank the students for their participation.

Do 
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•	 The Ministry of Steel is facilitating setting up of an industry driven Steel Research and Technology 
Mission of India (SRTMI) in association with the public and private sector steel companies to spearhead 
research and development activities in the iron and steel industry at an initial corpus of Rs 200 crore.

•	 The total employment in the steel industry is more than 2 million which includes both direct and 
indirect employment.

•	 You could ask the students who get out during the game to be the music keepers. They can start and 
stop the music as the game progresses.

•	 Encourage shy students to provide information about themselves by prompting them with questions 
such as ‘what do you enjoy doing the most’, ‘what is your favorite movie or book’ etc.

•	 Brief about iron and steel industry.

•	 What all conditions for the growth in iron and steel industry.

•	 Explain the government initiatives in this sector.

•	 You could ask from the students about employment opportunities in the industry.

Notes for Facilitation 

4
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At the end of this unit, students will be able to: 

1.	 Discuss about Iron & Steel industry structure

2.	 Know about Iron & Steel plants in India

Unit Objectives 

UNIT 1.2: Understanding various types of Iron & Steel Industry

•	 The Iron and Steel Industry in India is separated into two divisions: 

o	 Integrated producers, and 

o	 Secondary producers

•	 TISCO is the oldest iron and steel plant of India.

•	 There are more than 50 Iron and Steel industries in India.

•	 There capacity varying from ten thousand to five lakh tonnes, these are known as mini steel plants.

Say 

•	 You could ask the students about the expectations from the course.

•	 Invite students to participate. 

•	 List the major Iron and Steel producing companies in India. 

•	 Give the students a brief overview of what all will be covered in the program.

•	 You could ask the location of different industries in India.

•	 You could ask the iron and steel industries name in India.

Notes for Facilitation 

5
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At the end of this unit, students will be able to: 

1.	 Discuss about steel making process

2.	 Know about different processes involved in steel making

Unit Objectives 

UNIT 1.3: Creation of products in Iron & Steel Industry

•	 Production of steel involves many process steps which can be carried out in different combinations of 
energy supply, product mix, available raw materials and investment.

•	 There are many processes involved in steel making like coke making, blast furnace, smelting, reduction 
etc.

•	 Coke is produced by heating coking coals up to 1000 to 1200 °C for several hours in coke ovens to 
drive off volatile compounds and moisture.

•	 In Basic Oxygen Furnace (BOF)-Blast furnace (BF) route: pig iron is produced by using iron ore (70-
100%) and coke in a blast furnace, and then turned into steel in a basic oxygen furnace.

•	 Smelting reduction unit combine processes for the gasification of coal with the melted iron ore.

•	 Smelting reduction unit has lower energy intensity than blast furnace

Say 

•	 You could ask the students the three main steel making procedures.

•	 Give students some time to think about how the iron and steel industry has changed in the last five 
years.

•	 Set the context and describe the industry trends in iron and steel.

•	 You could ask the entire process involve in steel making.

Notes for Facilitation 

•	 You could visit the Iron and steel producing company and demonstrate the procedure of steel making

Field Visit 

6
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2. Occupational, Health 
and safety (OHAS)
Unit 2.1 - Learn Occupational health & Safety

Unit 2.2 - What is hazard

Unit 2.3 - Safe working practices

Unit 2.4 - Working at Heights and confined spaces

Unit 2.5 – Fire prevention

Unit 2.6 - Emergencies, rescue and first aid procedures

ISC/N0008



At the end of this module, students will be able to: 

1.	 Discuss about safety requirements, procedures, and resources for different areas

2.	 Discuss about safe work practices

3.	 Know about hazards, types of hazards and how to control hazards

4.	 Know about PPE requirements

5.	 Know about safe working practices at heights

6.	 Know about safe working practices at confined spaces

7.	 Discuss about protection from fire hazards

8.	 Know about fire extinguisher and how to use it.

Key Learning Outcomes
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•	 Available objects such as a duster, pen, notebook etc.

Resources to be Used 

At the end of this unit, students will be able to: 

1.	 Discuss about health and safety requirements in industry

2.	 Know about essential elements for safety

3.	 Know about good safety work practices

Unit Objectives 

UNIT 2.1: Learn Occupational Health & Safety

•	 The health and safety of workers is a very important factor in this industry because it affects both 
social and economic factors of an organization. 

•	 An iceberg of incidents is showing the nature of various types of accidents. They are unsafe    actions, 
incidents, minor injuries, lost time injuries, serious accidents and fatalities.

•	 Three features are vital for advancement of safety in a workshop.

•	 Conducting regular safety audits to identify unsafe practices and areas and how to take corrective 
actions to overcome the issues. Safety audits can help in timely recognition of hazards and risks.

Say 

•	 Welcome and greet the participants. Revise the learnings of the previous sessions and ask them if 
they have any doubts.At last, say thank the students for their participation.

Do 

•	 Three features are vital for advancement of safety in a workshop:

o	 Situation of environment of work place in terms of plant access, housekeeping, safety and safe 
place of work etc..

o	 Workers training and ability which assists them to recognize and apply safe systems of work.

Elaborate 
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o	 The development of motivational and behavioral influences of employees. This includes identifying 
unsafe behavior and attitudes by using more direct strategies and to motivate employees.

•	 Ask various type of accident.

•	 Ask three aspects are important for progress of safety in a steel plant.

•	 Ask the essential elements necessary for safety

•	 Ask about the good safety practices

Ask 

•	 You could ask what the students think about safety in steel plant.

•	 You could ask the benefits to adopt such technique.

Notes for Facilitation 

10
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At the end of this unit, you will be able to: 

1.	 Discuss about hazards and different types of hazards

2.	 Know about, how to identify and control hazards

3.	 Know about safe working practices

Unit Objectives 

UNIT 2.2: What Is Hazard

•	 Available objects such as a duster, pen, notebook, PPE, heavy weight etc.

Resources to be Used 

•	 Welcome and greet the participants. Revise the learnings of the previous sessions and ask them if 
they have any doubts.

Do 

•	 A hazard is something that has the potential to cause injury, disease or death in a workplace.

•	 Aspects for the development of a safe workplace environment are development policies, consultative 
process, hazard identification and control.

•	 Hazards are of following types: Physical, Mechanical, chemical and Electrical etc.

•	 Mineral oil is typically used for operation purposes for bulk density control and dust suppression.

•	 The emissions contain numerous polycyclic aromatic hydrocarbons (PAHs), some of which are 
carcinogenic.

•	 Ensure the control measures 

Say 
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There are a number of aspects to the development of a safe workplace environment.

•	 The development of policies

•	 The development of consultative processes 

•	 Hazard identification, assessment and control.

A steel plant is full of hazards. For the sake of workers safety in plant, these hazards have to be tackled. 
Major hazards occur in plant are:

•	 Road hazards- road hazards are very high because of movement of heavy and heterogeneous 
traffic on plant. This hazard occurs mainly during the shift change timings of workers.

•	 Coke oven and sinter plant – Here hazards occur due to dust, heat, chemicals, smoke, fire and 
explosion etc.

•	 Blast furnace and steel melting shop – The main hazards occur here due to gas poisoning, heat, 
slag, dust, moving equipments and vehicles, fire and working at heights.

•	 Rolling mills – In rolling mills, the hazards occur are moving equipment, heat, suspended loads, 
splinters and slippery floors.

•	 Power plant – The main hazards are heat, working at height, noise, vibrations and gas and steam 
lines etc.

•	 Material handling – The main hazards occur due to improper material handling are posture, 
improper signaling, moving equipment, loads and suspended overhead loads etc.

•	 Other major hazards which are common to most of the places are working in confined space, 
working with improper tools, poor illumination, poor ventilation, electrical hazards, loco 
movements, unmanned crossings, unpreparedness for emergencies, unsafe scaffoldings, over 
confidence and working without safety appliances, personal protective equipments (PPEs), 
written clearances, and shutdown clearances etc.

Elaborate 

•	 You can ask the different types of hazard	

•	 You can pick the students and ask the hazard warning sign.	

•	 You can ask the different ideas to control the hazard.

•	 You could ask the common causes of hazard.

Ask 
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•	  Conduct a skill practice activity.

•	 Ask the students to assemble together. 

•	 You could show the various Hazard signs and ask the identification from the students one by one.

Activity 

•	 You could ask the hazard during workplace.

•	 You could show all the hazard warning sign and their differences.

•	 You could ask the various techniques to avoid and control from hazards.

•	 Give students some time to think about how the hazard affects physical and mentally to our body.

Notes for Facilitation 
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•	 There are safe practices  need to be consider for avoiding general shop hazards

•	 There are safe practices  need to be consider for avoiding machine hazards

•	 Every worker has to lift and move heavy weight during the job whenever required.

•	 Extreme care should be taken while lifting or moving the job so that no damage occurs to the job or 
plant and also to prevent accidents at work place.

Say 

At the end of this unit, you will be able to: 

1.	 Discuss about safe working practices

2.	 Know about material safe handling

3.	 Know about personal protective equipments

Unit Objectives 

UNIT 2.3: Safe Working Practices

•	 Available objects such as a duster, pen, notebook, PPE, heavy weight etc.

Resources to be Used 

•	 Welcome and greet the participants. Revise the learnings of the previous sessions and ask them if 
they have any doubts.

Do 
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Personal protective equipment provides us the last level for controlling hazards. Before using of personal 
protective equipment, the working requirements of the equipment should be checked to make sure it 
fulfills the same, verify the required standards, make sure it fits the body shape of the user, be user-
friendly and is under regular maintenance and can be switched if required.

Personal Protective Equipment (PPE)

•	 Safety helmet: Safety helmets guard the head from injuries caused by falling objects.

•	 Earmuffs, earplugs: Earmuffs and earplugs protect the ears from injuries by loud noises.

•	 Safety belt: Safety harnesses guard from falling from heights.

•	 Goggles: Goggles protect the eyes from injuries caused by strong light or flying objects.

•	 Safety boots: Safety boots guard the feet from puncture wounds, injuries and slipping.

•	 Respirator: Respirators guard the respiratory system from the attack of poisonous gases, mist, 
fumes and dust.

Elaborate 

Fig 2.3.1: PPE
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Points to be taken care of while lifting / moving material

•	 Lift the materials in correct posture. 

•	 Do not try to lift too heavy materials alone. 

•	 Ensure the grip is right so that the job doesn’t slip from hand and fall 

•	 Put down the job at the destined place properly. 

•	 Do not throw the job on ground.

•	 Avoid double handling. 

•	 Take rest breaks during heavy or repetitive work.

Demonstrate 

•	 Show them the PPE

•	 Demonstrate the use and requirement of PPE

•	 Demonstrate the safe material handling practices

Do 

•	 You can pick the students and ask the safe practices for avoiding general shop hazards.

•	 You can ask the various types of personal protective equipment.

Ask 

•	 You could ask the safety checklist before operating a machine.

•	 You could show the protective equipment and ask the causes.

•	 You could ask the causes of wrong handling

Notes for Facilitation 

Fig 2.3.2: Safe material lifting
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Skill Practice  Time Resources

PPE and Safe material handling 2 hours PPE 

Heavy weight

•	 Conduct a skill practice activity.

•	 Ask the students to assemble together. 

•	 Explain the purpose and duration of the activity.

•	 Set guidelines pertaining to discipline and expected tasks.

Activity 

•	 Ask them to get into pairs for practice. 

•	 Go around and make sure they are doing it properly.

•	 Wrap the unit up after summarizing the key points and answering questions.

Do 

•	 You could show the various personal protective equipments (PPE) to the students in the lab

Lab 
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At the end of this unit, you will be able to: 

1.	 Discuss about risks of working at heights

2.	 Know about safety precautions while working at heights

3.	 Discuss about risks of working at confined spaces

4.	 Know about safety precautions while working at confined spaces

Unit Objectives 

UNIT 2.4: Working at heights and confined spaces

•	 Available objects such as a duster, pen, notebook, ladder, respiratory equipments etc.

Resources to be Used 

•	 Welcome and greet the participants. Revise the learnings of the previous sessions and ask them if 
they have any doubts.

Do 

•	 You could ask the students about the understanding of safe working practices at heights and confined 
spaces.

•	 Invite students to participate. List the responses from students on the whiteboard. 

•	 Give the students a brief overview of what all will be covered in the program.

Notes for Facilitation 
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•	 Falls from height are responsible for many serious and fatal injuries every year.

•	 The Health and Safety Executive recommends a five-step approach to risk assessment, and the   risk 
of slips, trips and falls should also be considered.

Say 

2.4.1: Safe working at heights

The main hazards associated with working at height are people falling and objects falling onto people 
below. These may occur as a result of inadequate edge protection, or from objects in storage being poorly 
secured.

Safety equipments can use while working at heights:

•	 Mobile elevated platforms

•	 Ladders

•	 Step-ladders

•	 Scaffolder

•	 Harnessing belts

Elaborate 

•	 Show the risk assessment procedure

1.	 Look for hazards associated with falls from height around the workplace. Where are people 
required to work at height? Do they carry out work from ladders, platforms, scaffolds, or 
unprotected or fragile roofs? 

2.	 Decide who might be harmed and how. Who comes into the workplace? Are they at risk? Are 
some groups more at risk than others? 

3.	 Consider the risks. Are there already measures in place to deal with the risks? Look at areas with 
unguarded openings or without guardrails and covers. Are regular inspections carried out? 

4.	 Record your findings if you have five or more employees. 

5.	 Regularly review the assessment. If any significant changes take place, make sure that precautions 
are still adequate to deal with the risks.

•	 Demonstrate the safe use of ladders

Do 
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Steps of how to work safely on ladder:

1.	 Climb only the front of the ladder, never the back.

2.	 Don’t climb higher than the tread that’s third from the top (there should two steps above you, 
including the top); never sit on the top.

3.	 Keep your hips centered between the vertical side rails; don’t overreach to either side.

4.	 Never stand on the spreaders or paint shelf.

5.	 Don’t leave ladders unattended, especially around children.

6.	 Allow only one person on the ladder at a time.

7.	 Never lean a closed stepladder against a wall and climb it; it can slide out from under you.

Demonstrate 

•	 Work on ground level, as much as possible.

•	 Make sure equipment is sufficiently stable, appropriate and strong for the job.

Do’s 

Fig 2.4.1: Safe use of ladder
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•	 When working on or near delicate areas, take safeguards

•	 Always be prepared for protection from falling objects

•	 make strategy for evacuation in case of emergency and rescue procedures

•	 Overload ladders

•	 Overreach on ladders or stepladders

•	 Fix the ladder on weak and uneven surfaces

•	 Use stepladders or ladders for tough or heavy tasks.

Don’t 

•	 You could ask the safe working procedure while working at height.

Ask 
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•	 Spaces which are enclosed from all around and risk of death or serious injury from dangerous 
conditions and hazardous substances is very high, are known as confined spaces.

•	 If you cannot avoid entry into a confined space, make sure you have a safe system for working inside 
the space.

Say 

2.4.2: Safe working at confined spaces

Dangers can arise in confined spaces because of the following issues.

•	 A lack of oxygen. This can occur:

–	 Spaces where reaction between some soils type and oxygen happens in the atmosphere;

–	 Reaction of groundwater with limestone produces carbon dioxide;

–	 Rust formation inside the vessels and steel tanks.

•	 Poisonous gas, fume:

–	 Formation of poisonous gases in sewers and manholes;

–	 Leakage of gases and fumes into trenches and pits in a poisonous area.

–	 enter tanks or vessels from connecting pipes;

•	 Liquids and solids which can suddenly fill the space, or release gases into it, when disturbed. Free-
flowing solids such as grain can also partially solidify or ‘bridge’ in silos, causing blockages which 
can collapse unexpectedly.

•	 Fire and explosions due to excess oxygen and flammable vapours.

•	 Filling of liquids and solids inside the space, when disturbed. 

•	 Hot temperature conditions leading to increase in body temperature dangerously. 

•	 Residues of fumes and vapour left in tanks, vessels etc.

•	 High concentrations of dust e.g. in flour silos.

Safe systems of work at confined spaces

If you have to work in a confined space, carry safety systems and equipments for working inside the 

space. The following checklist is important while working in a confined space.

•	 Isolation: Isolate the electrical and mechanical system of equipments need to be operating in 

space. In any cases, ensure that isolation done is effective.

Elaborate 
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•	 Cleaning: Make sure that there is no formation of fumes from residues during the work. 

•	 Size of entrance: Entrance size is big enough to permit workers to enter in the space with all the 

necessary equipment required, and provide ready exit during an emergency. 

•	 Provision of ventilation: Ensure that there is proper mechanical ventilation for an adequate 

supply of fresh air in the confined space. It is very important where portable gas cylinders and 

diesel fuelled equipment are used. 

•	 Isolation: Mechanical and electrical isolation of equipment is essential if it could otherwise op-

erate, or be operated, inadvertently. If gas, fume or vapour could enter the confined space, you 

need to isolate the pipework. In all cases, a check should be made to ensure isolation is effec-

tive.

•	 Cleaning: before entry this may be necessary to ensure fumes do not develop from residues etc 

while the work is done.

•	 Check the size of the entrance: Is it big enough to allow workers wearing all the necessary 

equipment to climb in and out easily, and provide ready access and exit in an emergency? For 

example, the size of the opening may mean choosing air-line breathing apparatus in place of 

self-contained equipment which is more bulky and therefore likely to restrict ready passage.

•	 Provision of ventilation: You may be able to increase the number of openings and therefore 

improve ventilation. Mechanical ventilation may be needed to make sure there is an adequate 

supply of fresh air. This is essential where portable gas cylinders and diesel fuelled equipment 

are used inside the space because of the dangers from build-up of engine exhaust.

•	 Provision of special tools and lighting: Use non-sparking tools and protected lighting systems to 

avoid flammable and explosive atmospheres. In confined space like inside metal tanks, appro-

priate precautions are required for safety from electric shock.

•	 Provision of breathing apparatus: Availability of breathing apparatus, if the air inside the space 

is not adequate and suitable for breathing because of poisonous fumes, gases or vapours in the 

space and lack of oxygen. 

•	 Preparation of emergency arrangements: Proper emergency arrangements which cover the 

necessary equipments and practice drills. 

•	 Provision of rescue harnesses: Availability of safety harnesses at the point outside the confined 

space.

•	 Emergency procedures: When situations are not favorable, there can be chance of serious and 

immediate danger. Effective arrangements like alarm systems and rescue operations during an 

emergency are essential.
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•	 You could ask about essential elements to help prepare a safe system of work at confined spaces.

•	 Show them the safety equipments required while working at confined spaces.

Notes for Facilitation 

•	 You could ask the confined space at safe working.

•	 You could ask how the danger can arise in confined space.

•	 What can occur if there is lack of oxygen?

•	 You could ask the isolation process.

•	 You could ask the safe systems of work at confined spaces.

Ask 
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At the end of this unit, you will be able to: 

1.	 Discuss about fire hazards and how to control

2.	 Discuss about fire extinguishers

3.	 Know about types of fire extinguishers

4.	 Know about how to use fire extinguishers

Unit Objectives 

UNIT 2.5: Fire Prevention

•	 Available objects such as a duster, pen, notebook, fire extinguisher, fire alarm, PPE etc.

Resources to be Used 

•	 Welcome and greet the participants. Revise the learnings of the previous sessions and ask them if 
they have any doubts.

Do 

•	 Fire is defined as a self-sustaining combustion process in which a substance (fuel) combines with 
oxygen in air to produce immense heat and light.

•	 Fire hazards pose threats to life and property.

•	 Fire is categorized into class A, B and C fire.

•	 A fire extinguisher is a fire protection device used to extinguish or control small fires during fire 
emergency situations. 

•	 Dry chemical is a powder based. They stops and halts the production of fire supporting by “free-
radicals”, accordingly extinguish the fire.

Say 

Different fuels create different fires and require different types of fire extinguishing agents.

Elaborate 
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Class A

Class A fires are fires in ordinary combustibles such as wood, paper, cloth, 
trash, and Plastics.

Class B

Class B fires are fires in flammable liquids such as gasoline, petroleum 
oil and paint. Class B fires also include flammable gases such 
as propane and butane. Class B fires do not include fires involving cooking 
oils and grease.

Class C

Class C fires are fires involving energized electrical equipment such 
as motors, transformers, and appliances. Remove the power and the 
Class C fire becomes one of the other classes of fire.

Class D

Class D fires are fires in combustible metals such as potassium, sodium, 
aluminum and magnesium.

Common fire extinguishers are:

•	 Dry chemical: These types of fire extinguisher are in powder form. They stops 
and halts the production of fire supporting by “free-radicals”, accordingly 
extinguish the fire.

•	 Foams: This type is applied over aspirated or non-aspirated fuels. It forms a 
seal or foamy blanket over the fuel and stops oxygen to reach near the fuel. 
Unlike powder type, foam type fire extinguisher is used to extinguish fires 
without flashback.

Fig 2.5.1: Fire extinguisher
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•	 Water: It cools burning material by absorbing heat through the use of air pressurized water. It is 
successful to extinguish class A fires. Unlike dry chemicals and foams based fire extinguisher it is 
harmless, inexpensive and easy to clean.  

•	 Clean agents and carbon dioxide: These types of extinguisher displace oxygen, control chemical 
chain reaction and remove heat from fire zone. This extinguisher does not leave any remains after 
release which is ideal for electronics items and sensitive documents.

•	 Tell them about the fire fighting equipments.

•	 Show them the equipments and explain their use.

•	 Demonstrate them the use of fire extinguisher.

•	 Explain them about different types of fire extinguishers.

Do 

Steps for using the fire extinguisher 
Step 1:	� Pull the pin from the top of the extinguisher for releasing locking mechanism which discharges 

the extinguisher. 

Step 2:	 Aim the extinguisher towards the base of the fire not the flame. 

Step 3:	� Squeeze the lever slowly. Deliver the extinguishing agent in the extinguisher. When the lever of 
extinguisher is released, the discharge of extinguishing agent stops.

Step 4:	� Sweep from side to side. Move the fire extinguisher to and fro by sweeping motion until the fire 
is under control. Operate the extinguisher from a safe distance. Move towards the fire when it 
starts to reduce.

Demonstrate 

Fig 2.5.2: Using fire extinguisher

27

Fitter – Instrumentation



•	 You could ask the common fire extinguisher.

•	 You could ask the type of fire extinguisher and their role?

•	 You could ask what all information contains fire drill report.

Notes for Facilitation 

1.	 On noticing a fire, immediately start shouting “fire” at top of your voice. Do not wait for the automatic 
fire alarms to start ringing. 

2.	 Take a fire extinguisher 

3.	 Use extinguisher as per fire type: - Water and co2 fire extinguishers for general fires - Foam type 
extinguishers for oil fires - Co2 fire extinguisher only for electrical fires.

4.	 Switch off all main switches during an electrical fire. 

5.	 Do not try to switch off electrical equipment. Cut the power from the main source. 

6.	 do not panic and alert the building fire department 

7.	 Call the fire brigade immediately. 

8.	 Ensure that the water sprinklers and other fire-fighting equipment have started operating. 

9.	 First priority should be to save people. Help others to safely get out of the floor 

10.	Alert the nearest hospital to prepare to treat serious burn injuries.

Tips - During fire outbreak 

•	 Conduct a skill practice activity.

•	 Ask the students to assemble together. 

•	 Explain the purpose and duration of the activity.

•	 Set guidelines pertaining to discipline and expected tasks.

Skill Practice  Time Resources

Use of fire extinguisher 2 hours Fire extinguisher 

PPE

Activity 
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•	 Ask them to get into pairs for practice. 

•	 Go around and make sure they are doing it properly.

•	 Wrap the unit up after summarizing the key points and answering questions.

Do 

•	 You could visit any of the industry and show the firefighting equipment. With the help of field visit 
you could show the where we need to fit various firefighting equipment and its role.

Field Visit 
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At the end of this unit, you will be able to: 

1.	 Discuss about basic first aid techniques during electric shock, burns and choking

2.	 Know about CPR process

3.	 Know about bandaging process

Unit Objectives 

UNIT 2.6: Emergencies, rescue and first aid procedures

•	 If you think someone is suffering from electric shock, approach with extreme caution.

Say 

You can make a group of few students to do demonstrate:

Steps - How to free a person from electrocution 
If find someone is suffering from electric shock, approach with extreme caution and following first aid 

steps.

Step 1:	� Firstly take the suffered person away from the electricity source as fast as possible. Turning off 
the electric supply of machine is the best method for doing this.

Step 2:	 If this seems impossible, remove the person from electricity source by using a piece of wood or 
insulating material.  

Step 3:	� Don’t touch the victim getting the electric shock 
because you could also get shock too. 

Step 4:	� After successful executing the victim from the 
electricity source, call the ambulance, if victim is 
unconscious. Give first-aid to victim till the time 
ambulance is coming. 

Step 5:	� If victim is conscious and looking well, monitor its 
condition, as the results of shock must not be clear 
immediately.

Demonstrate 

 

Fig 2.6.1: Freeing a person from electrocution
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Bleeding and Wounds 
Step 1:	� Cover the wound by a clean cloth and gloved hand; then apply firm and steady pressure on 

wound for 5 mins at least. 

Step 2:	 Lift up the injured leg or arm above the victim’s heart level. 

Step 3:	� Secure the wound by a bandage when bleeding stops. Ensure that bandage is not fixed too 
tightly—it may stops blood circulation.

Step 4:	 Check the victim for shock.

Burns 
Chemical or Compressed Gas Burns 

Step 1:	� Use a drench hose and emergency shower for at least 15 mins to rinse away all residues of 
chemicals. 

Step 2:	 Cover the burn by a clean and dry cloth or special dressing for burns.

Heat or Electrical Burns 

Step 1:	 Cool burning of skin by water. 

Step 2:	� Place the burned area under cold running water if the skin is not broken and gently compress the 
wound by hand. Bandage the wound by a dry and clean cloth.

Step 3:	 If blister appear, don’t try to break it. 

Step 4:	 Do not apply ointments or creams. 

Step 5:	 If skin is cracked, or if injuries are severe:

		  • Do not clean the wound or remove embedded clothing.

		  • Cover the injury insecurely with a clean, dry cloth.

		  • Expect shock and treat accordingly.

Choking 
Step 1:	 Wrap your arms around the stomach and stand directly behind the victim. 

Step 2:	� Just above the navel and well below the ribs, make a fist by a hand. Place that fist with the thumb 
and forefinger side toward you. 

Step 3:	� Hold the fist by other hand and pull it rapidly towards you by a slightly upward and inward thrust. 
If required, repeat it.
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Basic techniques of banding 
The key points when applying a bandage are: 

Step 1:	 Make sure the person is comfortable.

Step 2:	 Never lean across their body and ensure that you are working from the side of the injury.

Step 3:	 First clean the wound and apply the antibacterial cream over it. 

Step 4:	When the bandage is on always remember keep the injured part of the body supported in    the 
position it will be in.

Step 5:	 Always use right size of bandage. 

Step 6:	 To check the passage easily, don’t cover fingers or toes when bandaging a limb. 

Step 7:	� Never wrap the bandage tight, and secure the end by folding it over and binding a knot in the 
end. Safety pin, adhesive tape, or a bandage clip can be used.

Artificial respiration and the CPR Process 
Step 1:	 Check the Victim - tap and shout to get response. 

Step 2:	 Circulation - pump the chest 30 times.

Step 3:	� At the center of the chest put the heel of one hand 
and your other hand on top of it. At a rate of 100 
per minute (16 compressions in 10 seconds), press 
chest down 2 inches.

Step 4:	 Tilt head back, lift chin up to open airway - Airway. 

Step 5:	� Breathing - Tweak nose closed, take a normal 
breath, cover patient mouth with yours and blow 
out your breath until you see the chest rise. Make 
one breath per 1 second. Again open airway again 
if chest doesn’t rise. 

Step 6:	 Repeat procedure until help arrives or the victim begins breathing.

Correct method to move injured people during an emergency 
Step 1:	 �Stand on either side of the conscious victim. Grab the victim’s wrist with the hand closest to the 

victim’s feet on your side.

Step 2:	� Use your other hand to grasp the clothing on the shoulder nearest to you and pull the victim’s 
arms to help them to a sitting position. 

Step 3:	 Assist the victim to his or her feet and place the arms around your shoulders, if possible. 

Fig 2.6.2: CPR Process
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•	 Shock can be life threatening. Symptoms include cold sweat, weakness, irregular breathing, chills, 
pale or bluish lips and fingernails, rapid weak pulse and nausea.

Do 

Step 4:	 Place your free hand around the person’s waist and let him or her set the pace on hobbling out. 

Step.5:	 Help the victim for moving slowly.

SHOCK Do’s Don’t

Shock Take a rest Do not give the victim anything to eat 
or drink

Shock Lay the victim on his/her back Do not move him/her.

Shock Keep the victim warm by using the 
blanket or clothes.

Do not keep the victim hot.

Shock If the victim not in pain, raise their 
feet and legs with a pillow.

If victim in pain do not move.

•	 You could ask the steps to free a person from electrocution.

•	 You could ask the steps of bleeding and wounds

•	 You could ask the steps of burn

•	 You could ask the steps of choking

•	 You could ask the steps of banding

•	 You could ask the steps of CPR

Notes for Facilitation 
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•	 Ask them to get into pairs for practice. 

•	 Go around and make sure they are doing it properly.

•	 Wrap the unit up after summarizing the key points and answering questions.

Do 

•	 Conduct a skill practice activity.

•	 Ask the students to assemble together. 

•	 Explain the purpose and duration of the activity.

•	 Set guidelines pertaining to discipline and expected tasks.

Skill Practice  Time Resources

First aid practices 3 hours Mannequin

First aid box

Activity 
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3. 5S & House Keeping
Unit 3.1 – Identification of bottlenecks in functioning of work place

Unit 3.2 - Various methods of housekeeping

Unit 3.3 – Waste management

ISC/N0008



At the end of this module, students will be able to: 

1.	 Discuss about safety issues at workplace

2.	 Know about 5S safety management system

3.	 Discuss about housekeeping practices

4.	 Know about benefits of housekeeping

5.	 Know about elements of effective housekeeping

6.	 Know about waste management practices

Key Learning Outcomes
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At the end of this unit, you will be able to: 

1.	 Discuss about safety issues in the industry

2.	 Know about housekeeping issues in the industry

Unit Objectives 

UNIT 3.1: Identification of bottlenecks in functioning of work place

•	 Welcome and greet the participants. Revise the learnings of the previous sessions and ask them if 
they have any doubts.

Do 

•	 Available objects such as a duster, pen, notebook etc.

Resources to be Used 

•	 Manufacturing facilities are riddled with risks, both hidden and out in the open. Hazards can result in 
serious injury or death, if don’t know where to begin looking.

•	 Few of the biggest safety concerns in any manufacturing setting like hearing protection, eye hazards, 
chemical exposures, mechanical hazards etc

•	 The Occupational Safety & Health Administration requires companies to provide hearing guard when 
noise levels surpass specific levels. 

•	 61 percent of eye damages occur in the manufacturing, construction industries and trade a report by 
the Vision Council reports. 

•	 In manufacturing, heat and flame can produce by the tools and equipment, which cumulative the risk 
for fires.

•	 During the manufacturing process, at many points dust and fumes are generated. Dense fumes 
released during the use of oxygen can cause lung diseases.

Say 
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Safety concerns in any manufacturing setting are:

•	 Hearing Protection: Hearing can be affect by noise is produce by Industrial machines if you are 
uncovered to the noise on a long basis. 

•	 Eye Hazards: 61 percent of eye damages occur in the manufacturing, construction industries and 
trade a report by the Vision Council reports. Eyes may be injured by dust, metal, concrete and other 
particles throw by machines. Eyes can burn or irritate by chemical fumes 
and splashes.

•	 Chemical Exposure: Some employees in manufacturing units work with 
hazardous chemicals like workers who produce batteries may be exposed 
to lead in the form of dust or fumes. This can harm nervous, urinary 
systems and reproductive with lead exposure linked to failures, seizures, 
coma and death. 

•	 Mechanical Hazards: There are several risks to employees while 
working with manufacturing machines. Machines that have sprockets, 
gears, pulleys and rotating shafts pose risks of predicament.

•	 Fire Hazards: In manufacturing, heat and flame can produce by the 
tools and equipment, which cumulative the risk for fires. Employees 
should aware of where to find fire extinguishers and how to rescue 
the facility immediately in the event of a serious fire.

•	 Carbon monoxide poisoning: In manufacturing industries, blast furnaces and converters generate 
huge amount of gases. Once dust has been removed, these gases are used as fuel resources and 
some are use as raw materials and supplied to chemical plants.

•	 Dust and fumes: During the manufacturing process, at many points 
dust and fumes are generated. Dense fumes released during the 
use of oxygen can cause lung diseases. Contact with silica is also a 
danger for the workers and cause serious infections and injuries. 

Elaborate 

•	 You could ask the students safety concern in manufacturing plant.

•	 Invite students to participate. 

•	 You could ask the students how carbon monoxide poisoning released.

•	 You could ask the students effects of chemical exposure.

Notes for Facilitation 

Fig 3.1.1: Chemicals

Fig 3.1.2: Mechanical hazard

Fig 3.1.3: Dust and fumes
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At the end of this unit, students will be able to: 

1.	 Know about 5S Safety system

2.	 Discuss about essential elements of housekeeping

3.	 Know about good housekeeping practices

Unit Objectives 

UNIT 3.2: Various methods of Housekeeping

•	 5S is a fundamental, systematic, basic, approach for quality, productivity and safety improvement. 

•	 5S is created by a list of five Japanese words: seiri, seiton, seiso, seiketsu, and shitsuke.

•	 Workplaces hazards can be eliminate by effective housekeeping and complete a job safely and 
properly. 

•	 Poor housekeeping and hiding hazards can cause frequent accidents which can cause injuries.

•	 Elements of an effective housekeeping program are Dust and Dirt removal, clean surfaces, Maintain 
light fixtures, aisles and stairways, spills control, waste disposal, storage etc.

Say 

5S is created by a list of five Japanese words: seiri, seiton, seiso, seiketsu, and shitsuke. 5S system is 
implemented for organizing the workplace for increasing 
effectiveness and efficiency by maintaining the area and 
items, storing the items used, and sustaining the new 
practices.

Purposes of conducting regular 5S audits are:

•	 Evaluation of 5S standards for industry

•	 To fix what is wrong! - note and address non-
compliance 

•	 Give a official chance to suggest improvements

The basic steps of 5S audit are:

•	 Plan for the audit. Divide the workplace into 
several areas for successful audit reviews.

Elaborate 

Fig 3.2.1: 5 S terminology
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•	 Based on the standards set during audit, make a list for every area. 

Three key tasks has to be done during the audit

1.	  Find out whether known difficulties have been addressed:

•	 Lubricants are still leak from this machine?

•	 People are not walking under crane, is the warning sign in place?

•	 Why outdated drill press is still in the workshop?

2.	  Look into the standards is being met:

•	 Are tools left on work tables?

•	 From the tool rack is something missing?

•	  Is dirt collecting anywhere?

•	 Are safety labels visible and readable?

3.	 To be noted that what has not yet been standardized – Most imaginative and hard section, it may 
include seeing what is missing in an area that seems neat:

•	 Why is there no sign over the well-ordered stack of work-in-process materials on that shelf?

•	 Tools that are not yet labeled

Housekeeping

Cleanliness doesn’t mean housekeeping. Housekeeping includes keeping work areas tidy and arranged; 
keep floors free of slip and trip accidents; clearing of waste materials (paper, cardboard) and other fire 
hazards.

Efficient housekeeping results in:

•	 Decrease handling to comfort the materials flow

•	 Fewer slipping and tripping accidents

•	 Less fire hazards

•	 Hazardous substances e.g. dusts, vapors exposures to lower worker 

•	 Better control of tools and materials in managing inventory and supplies 

•	 Equipment’s are more cleaned and well maintained.

•	 Better hygienic conditions for good health

•	 Space utilization is more efficient

•	 Reduced property damage due to improvement in preventive maintenance 

•	 Improved efficiency because it is easy to find tools and materials.
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•	 You could ask the objectives and advantages of 5S

•	 You could ask the benefits of good housekeeping practices.

•	 You could ask the elements of an effective housekeeping program

Ask 

•	 Invite students to participate. 

•	 You could ask about the standards that were set during 5S for make a checklist 

•	 You could ask how housekeeping program make effective.

Notes for Facilitation 

•	 Conduct a skill practice activity.

•	 Ask the students to assemble together. 

•	 Do the 5S audit of your training center and make the 5S Audit form and fill it. 

Activity 

You could visit any of the industry and show the 5S Safety system and check the various points of safety 
with the help of housekeeping checklist

Field Visit 

41

Fitter – Instrumentation



At the end of this unit, students will be able to: 

1.	 Discuss about waste management

2.	 Know about elements of waste management

3.	 Know about methods of waste management

Unit Objectives 

•	 Waste management is gathering, transport, recycling, processing and disposal of waste materials. 
Waste management is carried by recovering resources from waste materials.	

•	 Waste may be classified as garbage, rubbish, industrial wastes, mining wastes etc.

•	 Industrial waste can be of two types: non-hazardous and hazardous waste.

•	 Waste management strategy involves legal and proper decomposition of waste.

•	 Methods of waste management are segregation, composting and burning.

Say 

UNIT 3.3: Waste Management

Elements of a waste management strategy

Good waste management practices involve much more than that disposing of waste legally and 
properly. Strategy for the management of industrial waste can include the subsequent elements:

•	 Current waste management procedures and primary audit of wastes produced.

•	 Risk assessment to find that stowage and handling procedures does not possess any health or 
environmental risk.

•	 Identification of options for reuse, waste reduction, recovery assessment and recycling of waste.

•	 Identification of best practicable environment! There should be an option for dumping of waste 
and residues.

•	 Selection of the contractor offering the best service and audit of potential waste management 
contractors.

Elaborate 
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Waste management methods

1.	 Segregation: Separation of waste using different containers is necessary because plastics, building 
materials, glass and waste from the site work could take a really long time period to decompose. This 
is the reason, thus, it is required to maintain green practices so waste management should be done 

with proper segregation. Thus we make sure to support you in removing 
hazardous waste from compostable non-hazardous solid waste, organic 
waste, recyclable materials and other regulated material.

2.	 Composting: This waste management process turns waste into organic 
compounds that you can use to feed plants. In terms of the environment 
advantages this is actually beneficial technique. Making use of this 
method, it’s easy to turn unsafe organic products into safe compost. 

3.	 Burning: If your approach is not towards disposing materials and other 
wastes, then burning method will be a good approach for you. If waste is 
bio-degradable or cannot produce hazardous gases after burning, you can 
burn the waste.

•	 You could visit any of the industry and show the waste management system and how they do the 
segregation of waste.

Field Visit 

•	 You could ask the elements of waste management strategy

•	 You could ask from the students’ different method of waste management

Ask 

 

Fig 3.3.2: Waste Compositing

 

Fig 3.3.1: Waste segregation
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Notes
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4. Instrumentation 
control equipments
Unit 4.1 – Instrumentation equipments

ISC/N1102



At the end of this module, students will be able to: 

1.	 Know about various control equipments 

2.	 Know about analyzers 

3.	 Know about alarms and detectors 

4.	 Know about pressure, level, temperature measuring gauges etc.

Key Learning Outcomes
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•	 Available objects such as a duster, pen, notebook, equipments etc.

Resources to be Used 

At the end of this unit, students will be able to: 

1.	 Know about various control equipments 

2.	 Know about analyzers 

3.	 Know about alarms and detectors 

4.	 Know about pressure, level, temperature measuring gauges etc.

Unit Objectives 

 UNIT 4.1: Instrumentation equipments

•	 Welcome and greet the participants. Revise the learnings of the previous sessions and ask them if 
they have any doubts.

Do 

•	 Atmospheric pressure is measured by using barometer.

•	 Difference in pressure between two points of a fluid in the pipeline can be measured manometer.

•	 The most common principals for fluid flow metering are: 

o	 Differential Pressure Flowmeters 

o	 Velocity Flowmeters 

o	 Positive Displacement Flowmeters

o	 Mass Flowmeters 

o	 Open Channel Flowmeters

•	 Smoke, gas, flame and water detectors are the examples of detection.

•	 Speed controller is one of the important control equipment.

•	 Each vibration transducer has its own distinguishing characteristics and is suitable for different 
applications.

•	 Telemetry can be monitored and used to control a process at the remote site.

•	 Gas and oxygen analyzers are the parts of instrumentation equipments.

Say 
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 Barometer

Working principle: Atmospheric pressure balances the barometric liquid against vacuum and reading 
obtained as pressure head is in absolute units. 

Construction and working: A glass tube of at least 76.2 cm length with one end open and other end 
closed is first completely filled with mercury and open end is plugged. Then the tube is immersed in a 
mercury pan by keeping the plugged end inside the pan. After this plug is removed and mercury level 
in tube comes down to a certain level leaving a vacuum in top of tube. The height ‘h’ from surface of 
mercury in tube to the level of mercury at top of tube shows the atmospheric pressure acting on mercury 
in the tube.

Manometer

Principle: Unknown pressures are balanced by manometers against hydrostatic pressure of a liquid 
column which can be read from the scale on manometers and this value is same as unknown pressure.

Construction and working: An appropriate liquid like water, mercury etc. are filled partially in the U-tube 
of manometer. Unknown pressure is connected to one of legs of the manometer while other unknown 
pressure is connected to other leg or other leg is vent to atmosphere.

Elaborate 

•	 Pressure exerted by the air surrounding the earth is called atmospheric pressure and it decreases as 
we goes up from earth surface.

•	 When there is difference of pressure between two arms of the manometer, liquid levels in the two 
arms of the manometer do not match. This level difference in the two arms of the manometer 
represents differential pressure.

•	 Pressure is measured in gauge units in pressure gauges when unknown pressure is connected to 
bourdon tube and outside of tube is open to atmosphere.

•	 Pressure is read in absolute units when unknown pressure is connected to tube and outside of tube 
is kept at vacuum.

 4.1.1: Pressure measurement gauges

Say 

Fig 4.1.1: Manometer
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Bourdon pressure gauge 

Principle: It has a curved tube called bourdon tube with one end closed and other end connected 
to system whose pressure is to be measured. Sealed end straightens up and deflects when pressure 
is applied to the tube. A linkage mechanism connected between sealed end and gear transfer this 
movement to an indicating needle and needle moves on a calibrated dial when tube is deflected. 
Wide range of pressures is measured by bourdon gauges.

Construction: Bourdon pressure gauges use different types of Bourdon springs. Winding of the tube 
is done up to an arc- length of about 270 degrees to produce C-shaped which has the shape of 
circular segment or C. Tube is wounded in the shape of spiral with a common axis and a number 
of turns to form spiral bourdon tube and helix type is formed by winding tube in helix form with a 
number of turns.

Working: Tube tries to become circular when pressurized and results in straightening of the tube 
which cause deflection of the free end called a tip travel. Tube length wall thickness cross section 
geometry and elastic module of the tube material are factors deciding the tip travel distance for 
a specific pressure. Adjustable link and segment lever guides and amplifies this linear tip travel 
and thereafter sector and pinion convert this into corresponding rotary motion of the pointer on a 
calibrated dial .Pointer is connected on pinion. 

Causes of failure of pressure gauge:

1.	 Vibration

2.	 Pulsation

3.	 Temperature

4.	 Overpressure and pressure spikes

5.	 Corrosion

6.	 Clogging

7.	 Steam

8.	 Mishandling and abuse

•	 You could ask the principle, working and construction of barometer.

•	 You could ask the principle, working and construction of manometer.

•	 You could ask the principle, working and construction of bourdon pressure gauges.

•	 You could ask the causes of pressure gauge failures.

Ask 
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•	 Ask them to get into pairs for practice. 

•	 Go around and make sure they are doing it properly.

Do 

•	 Conduct a skill practice activity.

•	 Ask the students to assemble together. 

•	 Explain the purpose and duration of the activity.

•	 Set guidelines pertaining to discipline and expected tasks.

•	 Demonstrate the proper use of pressure measurement gauges.

Skill Practice  Time Resources

Use of barometer

Use of manometer

Use of bourdon pressure 
gauges

2 hours Barometer
Manometer
Bourdon pressure gauge

Activity 

•	 Summarize the main points. 

•	 Ask participants if they have any doubts. 

•	 Encourage them to ask questions. 

•	 Answer their queries satisfactorily. 

Notes for Facilitation 
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 4.1.2: Flow measurement gauges

 Differential Pressure Flowmeters 

According to Bernoulli’s Equation the differential pressure across the restriction device and the 
corresponding signal is proportional to square of flow rate through the pipeline.

Elaborate 

•	 Commonly used fluid flow measurement methods are:

o	 Differential Pressure Flow meters

o	 Velocity Flow meters

o	 Positive Displacement Flow meters

o	 Mass Flow meters

o	 Open Channel Flow meters

•	 In a differential pressure drop device the flow is calculated by measuring the pressure drop over an 
obstructions inserted in the flow.

•	 Common types of differential pressure flowmeters are: 

o	 Orifice Plates 

o	 Flow Nozzles 

o	 Venturi Tubes 

o	 Variable Area - Rotameters

Say 

Fig 4.1.2: Bernoullis equation graph
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Orifice Plate: Orifice plate has a narrow hole called bore with a 
diameter less than the pipeline. The plate constrict the fluid flow by its 
bore that narrows the fluid path  and produce a difference in pressure 
from upstream to downstream of the orifice plate. Their accuracy is 
low for low flow rates and have turndown ratio of less than 5:1. A good 
shaped orifice plate with a sharp edge at the upstream side decides 
high accuracy.

Venturi Tube: Venturi tube is simple and reliable. It has higher turndown Rates and produce only lower 
pressure differential than the orifice plate. Cross sectional flow area of the flow path is reduced to create 
pressure differential in the venturi tube to measure flow rate. 
Flow rate of up to 10% of its full scale range can be measured by this with good accuracy using correct 
instrumentation and flow calibration. So turndown Ratio is 10:1 which is higher than orifice plate.

Flow Nozzles: Air and gas flow are often measured using flow 
nozzles in industries.
Variable Area Flowmeter or Rotameter: The rotameter consists 
of a vertically oriented glass (or plastic) tube with a larger end at 
the top, and a metering float which is free to move within the 
tube. Fluid flow causes the float to rise in the tube as the upward 
pressure differential and buoyancy of the fluid overcome the 
effect of gravity. 1% of full scale rating is the accuracy and 12:1 is the Turndown Rate of the rotameter.

Velocity Flowmeters: In a velocity flowmeter the flow is calcu-
lated by measuring the speed in one or more points in the flow, 
and integrating the flow speed over the flow area. 
             
Pitot Tubes: The pitot tube are the most used (and cheapest) 
ways to measure fluid flow, especially in air applications like 
ventilation and HVAC systems, even used in airplanes for speed measurement.

Fig 4.1.3: Orifice plate

Fig 4.1.4: Venturi tube 

Fig 4.1.5: Flow nozzles 

Fig 4.1.6: Velocity flowmeter
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Calorimetric Flowmeter: The calorimetric principle for fluid 
flow measurement is based on two temperature sensors in 
close contact with the fluid but thermal insulated from each 
other.
Electromagnetic Flowmeter: An electromagnetic flowmeter 
operate on Faraday’s law of electromagnetic induction that 
states that a voltage will be induced when a conductor moves through a magnetic field. The liquid serves 
as the conductor and the magnetic field is created by energized coils outside the flow tube.
Ultrasonic Doppler Flowmeter:- The effect of motion of a sound source and its effect on the frequency 
of the sound was observed and described by Christian Johann Doppler.
Positive Displacement Flowmeter:- The positive displacement flowmeter measures process fluid flow by 
precision-fitted rotors as flow measuring elements. Known and fixed volumes are displaced between the 
rotors. The rotation of the rotors is proportional to the volume of the fluid being displaced. Accuracy may 
be up to 0.1% of full rate with a TurnDown of 70:1 or more.

•	 Summarize the main points. 

•	 Ask participants if they have any doubts. 

•	 Encourage them to ask questions. 

•	 Answer their queries satisfactorily. 

Notes for Facilitation 

•	 You could ask about the most common principals for fluid flow metering.

•	 You could ask the common types of differential pressure flowmeters.

Ask 

Fig 4.1.3: Orifice plate
Fig 4.1.7: Pitot tube

Fig 4.1.8: Calorimetric flowmeter 
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 4.1.3: Level Measurement Gauges

•	 The simplest and oldest industrial level measuring device is, of course, the sight glass.

•	 The material used for its transparency can suffer catastrophic failure, with ensuing environmental 
insult, hazardous conditions for personnel, and/or fire and explosion.

•	 Improved level measurement accuracy makes it possible to reduce chemical-process variability, 
resulting in higher product quality, reduced cost, and less waste.

•	 Other level-detection devices include those based on specific gravity, the physical property most 
commonly used to sense the level surface.

•	 Glass level gauges, floats, mechanical components, hydrostatic devices, load cells, magnetic level 
gauges, capacitance transmitters, magnetostrictive level transmitters and ultrasonic level transmitters.

Say 

•	 Show the different types of level measurement gauges

Do 

 •	 Glass level gauges: Glass gauges are available in a number of designs, in both armored and unarmored 
forms. They are the simplest of methods available for liquid level measurement.

•	 Floats: The principle behind the working of floats is placing a buoyant object with specific gravity 
between that of the process fluid and the headspace vapor, into the tank and attaching a mechanical 
device to record its position.

•	 Mechanical components: like pulleys, tapes, cables and gears were used in early float systems to 
record the level. Currently, magnet-equipped floats are more popular.    

•	 Load Cells: A mechanical support bracket or member that is provided with one or more sensors 
for detecting slight distortions in the support member is called load cell or strain gauges. The slight 
flexing of the member due to a force on the load cell produces a change in the output signal.

•	 Magnetic Level Gauges: Magnetic level gauges are suitable replacements for sight glasses. Although 
they are similar to float devices, the communication of the liquid surface level occurs magnetically. 
The float in this case is a set of strong permanent magnets, which move in an auxiliary column that is 
attached to a vessel by two process connections. 

•	 Capacitance Transmitters: Capacitance transmitters are based on the difference in the dielectric 

Elaborate 
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constants (ᶓ) of process fluids and air. The basic operating principle is based on the variance in 
capacitance which itself is based on the variation in the liquid level.

•	 Magnetostrictive Level Transmitters: The benefits of using a magnet to restrict the float in order to 
determine the liquid level has been proven already. Moreover, magnetostriction is an established 
technology to enable precise recording of the location of the float.

•	 Ultrasonic Level Transmitters: Ultrasonic devices employ a piezoelectric crystal stored inside a 
transducer. Sound energy is released towards the material and reflected back to the transducer, 
which converts the sound energy back to an electric signal.

•	 Summarize the main points. 

•	 Ask participants if they have any doubts. 

•	 Encourage them to ask questions. 

•	 Answer their queries satisfactorily. 

Notes for Facilitation 

•	 You could ask about the different types of level measurement gauges.

Ask 
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 4.1.4: Temperature measurement gauges

 1.	 Thermocouples: Thermocouples are voltage devices that 
indicate temperature by measuring a change in voltage. As 
temperature goes up, the output voltage of the thermocouple 
rises - not necessarily line

2.	 Resistive Temperature Devices:  Resistive temperature 
devices also are electrical. Rather than using a voltage as the 
thermocouple does, they take advantage of another characteristic of matter 
which changes with temperature - its resistance.              

3.	 Infrared Sensors Infrared sensors are non-contacting sensors. As an example, 
if you hold up a typical infrared sensor to the front of your desk without 
contact, the sensor will tell you the temperature of the desk by virtue of its 
radiation - probably 68°F at normal room temperature.

4.	 Bimetallic Devices: Bimetallic devices take advantage of the expansion 
of metals when they are heated. In these devices, two metals are bonded 
together and mechanically linked to a pointer. When heated, one side of the 
bimetallic strip will expand more than the other. And when geared properly 
to a pointer, the temperature is indicated.

5.	 Thermometers: Thermometers are well-known liquid expansion devices. 
Generally speaking, they come in two main classifications: the mercury type 
and the organic, usually red, liquid type.

6.	 Change-of-state Sensors: Change-of-state temperature sensors measure just 
that - a change in the state of a material brought about by a change in temperature as in, a change 
from ice to water and then to steam. Commercially available devices of this type are in the form of 
labels, pellets, crayons, or lacquers.

Elaborate 

•	 Basic measuring devices for temperature are thermocouples, resistive temperature devices (RTDs, 
thermistor), infrared radiators, bimetallic devices, liquid expansion devices and molecular change-
of-state.

•	 These devices are small in size, have rugged construction and independent from electricity.

Say 

Fig 4.1.9: Thermocouple 

Fig 4.1.10: Resistive 
temperature device 

Fig 4.1.11: Bimetallic 
device 

Fig 4.1.12: Thermometer 
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•	 Summarize the main points. 

•	 Ask participants if they have any doubts. 

•	 Encourage them to ask questions. 

•	 Answer their queries satisfactorily. 

Notes for Facilitation 

•	 Ask about the type of temperature measurement gauges.

•	 Ask about the advantages, disadvantages and applications of different temperature gauges.

Ask 
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 4.1.5: Weight measurement gauges

 Strain gauge inner working

If a strip of conductive metal is stretched, it will become skinnier and longer, which will result an increasing 
electrical resistance. On the contrary, compress the strain gauge, it will broaden and shorten, hence the 
electrical resistance will decrease. If these stretches don’t exceed strain gauge’s elasticity, the strip can 
be used for measuring weight.

Mechanical scales

Spring scales: A spring scale measures weight by reporting the distance that a spring deflects under a 
load. Spring scales have two sources of error that balances do not: the measured weight varies with 
the strength of the local gravitational force (by as much as 0.5% at different locations on Earth), and the 
elasticity of the measurement spring can vary slightly with temperature.

Hydraulic or pneumatic scale: It is also common in high-capacity applications such as crane scales to 
use hydraulic force to sense weight. The test force is applied to a piston or diaphragm and transmitted 
through hydraulic lines to a dial indicator based on a Bourdon tube or electronic sensor.

Elaborate 

•	 Strain gauges are sensors which are used in variety of physical measurements. 

•	 They change unwillingness to accept when they are stretched or squeezed. Since of this property, 
strain gauges frequently bonded to a solid surface and used for calculating acceleration, pressure, 
tension and force.

•	 It is a strip of conductive metal which can be used to measure weight if this elasticity doesn’t surpass 
strain gauge’s elasticity.

•	 Spring scale and hydraulic scale are the parts of mechanical scales.

Say 

Fig 4.1.13: Strain gauge working
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Sources of error 	

Some of the sources of error in weighing are: 

•	 Buoyancy  

•	 Error in mass of reference weight 

•	 Air gusts, even small ones, which push the scale up or down

•	 Friction in the moving components that causes the scale to reach equilibrium at a different 
configuration than a frictionless equilibrium should occur. 

•	 Settling airborne dust contributing to the weight 

•	 Mis-calibration over time, due to drift in the circuit’s accuracy, or temperature change

•	 Mis-aligned mechanical components due to thermal expansion or contraction of components

•	 Magnetic fields acting on ferrous components

•	 Forces from electrostatic fields, for example, from feet shuffled on carpets on a dry day

•	  Chemical reactivity between air and the substance being weighed (or the balance itself, in the 
form of corrosion)

•	 Condensation of atmospheric water on cold items

•	 Vibration and seismic disturbances

•	 Summarize the main points. 

•	 Ask participants if they have any doubts. 

•	 Encourage them to ask questions. 

•	 Answer their queries satisfactorily. 

Notes for Facilitation 

•	 You could ask the strain gauge inner working.

•	 You could ask about the parts of mechanical scale.

•	 You could ask the sources of error in weighing.

Ask 
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 4.1.6: Fiscal metering

 Fiscal metering generally involves: 

•	 Industry standards; 

•	 National metrology standards; 

•	 Contractual agreements between custody transfer parties; and 

•	 Government regulation and taxation.

•	 Components of a custody transfer system typically include: 

•	 Multiple meters/meter runs; 

•	 Flow computers; 

•	 Quality systems (gas chromatographs to measure energy content of natural gas and sampling 
systems for liquid); 

•	 Calibration using in-place or mobile provers for liquid, or master-meter for liquid or gas; and 

•	 Supporting automation.

Elaborate 

•	 Fiscal metering in the oil and gas industry refers to the transactions involving transporting physical 
substance from one operator to another. 

•	 Custody transfer in fluid measurement is defined as a metering point (location) where the fluid is 
being measured for sale from one party to another.

•	 Fiscal metering operations can occur at a number of points along the way; these may include 
operations, transactions or transferring of oil from an oil production platform to a ship, barge, railcar, 
truck and also to the final destination point, such as a refinery.

Say 

•	 Ask about the fiscal metering.

•	 Ask about components of a custody transfer system.

Ask 
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 4.1.7: Detection and alarms

 Smoke detectors:-

Smoke detectors are recognised as the most common method of fire 
detection for life safety throughout the world.

There are five types of smoke detection available in Australia with the most 
common two point types being photo-electric and ionisation. The other 
three being projected (optical) beam, aspirating and video smoke detection 
are generally used for specialist applications.

Gas Detectors:- 

One of the by-products of most forms of combustion is the gas Carbon Monoxide (CO). This colorless, 
odourless, tasteless and highly toxic gas is produced by incomplete combustion of carbon containing 
compounds.

Flame Detectors:- 

Flame detectors respond to the production of one or a combination of ultra-violet or infrared spectrums 
of electromagnetic radiation. These detectors are often used in situations where there is a potential for 
the rapid development of fire such as flammable liquids.

Water Detectors:- 

A water detector is an electronic device that is designed to detect the presence of water and provide an 
alert in time to allow the prevention of water damage. A common design is a small cable or device that 
lies flat on a floor and relies on the electrical conductivity of water to decrease the resistance across two 
contacts.

Elaborate 

•	 Summarize the main points. 

•	 Ask participants if they have any doubts. 

•	 Encourage them to ask questions. 

•	 Answer their queries satisfactorily. 

Notes for Facilitation 

•	 Ask about the types of detectors

Ask 

Fig 4.1.14: Smoke detector 
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 4.1.8: Speed controller

•	 Available objects such as a duster, pen, notebook.

Resources to be Used 

•	 An electronic speed control or ESC is an electronic circuit with the 
purpose to vary an electric motor’s speed, its direction and possibly 
also to act as a dynamic brake. 

•	 An ESC can be a stand-alone unit which plugs into the receiver’s throttle 
control channel or incorporated into the receiver itself, as is the case in 
most toy-grade R/C vehicles.

Say 

•	 Show the speed controller to the students

Do 

•	 Ask about the speed controller

Ask 

Fig 4.1.15: Speed controller
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 UNIT 4.1.9: Vibration monitoring

Conditions that can cause these vibrations include unbalance, misalignment, looseness of parts, 
deteriorating rolling element bearing and gear damage.

Three types of vibration transducers to obtain a vibration signal:

1.	 Accelerometers:- Accelerometers are the most widely used 
vibration transducers for measuring vibrations on stationary 
machine elements. An accelerometer is a full-contact transducer 
mounted directly on a system or device under test (DUT). The 
benefits of an accelerometer include linearity over a wide 
frequency range and a large dynamic range.

2.	 Velocity Transducers:-  Velocity transducers measure the absolute 
motion of a system or DUT with a response range from 15 Hz to 
1.5 kHz. Because of the limited response range and other limitations of velocity transducers, you 
often use accelerometers instead of velocity transducers in many applications. You can obtain the 
velocity output from an accelerometer by using the integration function.

3.	 Displacement Transducers:- Displacement transducers to obtain 
measurements like the relative displacement of a rotating shaft 
surface. A typical displacement transducer is a shaft-sensing 
proximity probe. A proximity probe has signal response between 
DC and 1.5 kHz, as well as flat phase response in the operational 
range.

Capacitive and eddy-current displacement sensors are best choices 
for high-resolution, high-speed measurements.

Elaborate 

•	 You could ask about the abnormal vibrations and its conditions.

•	 You could ask the three types of vibration transducers to obtain a vibration signal.

Ask 

•	 Conduct a skill practice activity.

•	 Ask the students to assemble together. 

•	 Explain the purpose and duration of the activity.

Activity 

Fig 4.1.16: Accelerometer

Fig 4.1.17: Displacement transducer

63

Fitter – Instrumentation



•	 Set guidelines pertaining to discipline and expected tasks.

•	 Demonstrate the types of vibration transducers to obtain a vibration signal.

Skill Practice  Time Resources

Vibration transducers 1 hours Accelerometers
Velocity Transducers
Displacement Transducers

•	 Ask them to get into pairs for practice. 

•	 Go around and make sure they are doing it properly.

•	 Wrap the unit up after summarizing the key points and answering questions.

Do 

•	 Summarize the main points. 

•	 Ask participants if they have any doubts. 

•	 Encourage them to ask questions. 

•	 Answer their queries satisfactorily. 

Notes for Facilitation 
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  4.1.10: Telemetry systems

Telemetry using radio waves or wireless offers several distinct advantages over other transmission 
methods. 

Some of these advantages are: 

•	 No transmission lines to be cut or broken.

•	 Faster response time 

•	 Lower cost compared to leased lines 

•	 Ease of use in remote areas where it is not practical or possible to use wire coaxial cables 

•	 Easy relocation 

•	 Functional over a wide range of operating condition 

Some factors that must be addressed when using telemetry system: 

•	 Architecture of the system

•	 Implementation horizon

•	 System requirements in terms of: the location and the number of DCPs, and transmission 
frequency (short and long-term scenarios)

•	 System integration and customization requirements

•	 System installation requirements

•	 Redundant transmission of data (if necessary)

Cost of network installation, support and maintenance: 

•	 Cost of transmission service. 

•	 Data management requirements (data collection, quality control & quality assurance analysis, 
data processing, system management, user interface, data dissemination).

Components of a typical wireless telemetry system

At the remote site, a sensor or sensors are typically the data source. The output of the sensor(s) is converted 

Elaborate 

•	 Telemetry is defined as the sensing and measuring of information at some remote location and then 
transmitting that information to a central or host location.

•	 The basic concept of telemetry has been in existence for centuries. Various mediums or methods of 
transmitting data from one site to another have been used.

Say 
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to digital data by a small computer device or RTU (Remote Terminal Unit). The RTU is interfaced to a 
modem device that converts the digital data into an analog signal that can be transmitted over the 
air. The radio transmitter then transmits the signal to the host site radio receiver. Now the process is 
reversed. The modem takes the analog signal received and converts it back to a digital form that can 
be processed by the data recovery equipment.

•	 You could ask the concept of telemetry systems

•	 You could ask the advantages of telemetry systems

•	 You could ask the factors that must be addressed when using telemetry system.

•	 You could ask the Components of a typical wireless telemetry system.

Ask 

Fig 4.1.18: Telemetry system components
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 UNIT 4.1.11: Analyzers

Gas analyzer: A gas analyzer measures trace gases by determining the absorption of an emitted infrared 
light source through a certain air sample.

Oxygen analyzer: An oxygen sensor is an electronic device that measures the proportion of oxygen (O2) 
in the gas or liquid being analysed. Oxygen sensors are also used in hypoxic air fire prevention systems to 
monitor continuously the oxygen concentration inside the protected volumes.

Elaborate 

Working of oxygen analyzer 

A measuring cell uses a dumb-bell shaped wire which rotates in a magnetic field. The presence of oxygen 
will affect the magnetic field and cause rotation of the dumb-bell. 

The probe at the tap-off point has an integral filter to remove dust. The gas then passes through a 
separator, a three-way valve and a flow valve. The gas sample, after further separation and filtering, 
passes to the measuring cell and part of it is bypassed. 

The flow valve is used to obtain the correct flow through the measuring cell and a meter provides the 
reading of oxygen content. The three-way valve permits the introduction of a zeroing gas (nitrogen) and 
a span gas (air). The span gas gives a 21% reading as a calibration check.

Demonstrate 

Fig 4.1.19: Gas analyzer 

Fig 4.1.20: Oxygen analyzer 
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•	 You could ask about the gas and oxygen analyzers.

•	 You could ask about the working of oxygen analyzers.

Ask 

•	 Summarize the main points. 

•	 Ask participants if they have any doubts. 

•	 Encourage them to ask questions. 

•	 Answer their queries satisfactorily. 

Notes for Facilitation 
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5. Maintenance of 
instruments
Unit 5.1 – Maintenance

Unit 5.2 – Instruments maintenance activities

ISC/ N1102



At the end of this module, students will be able to: 

1.	 Know about maintenance 

2.	 Know about types of maintenance 

3.	 Know about importance of maintenance 

4.	 Know about wiring diagram 

5.	 Know about maintenance activities 

6.	 Know about objectives of maintenance 

7.	 Know about maintenance records

Key Learning Outcomes
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At the end of this unit, you will be able to: 

1.	 Know about maintenance 

2.	 Know about types of maintenance 

3.	 Know about importance of maintenance 

4.	 Know about wiring diagram

Unit Objectives 

    UNIT 5.1: Maintenance

•	 Maintenance means routine repairing or checking of mechanical or electrical equipments for avoiding 
any failure or fault during the work.

•	 Corrective maintenance: Actions intended to repair the faults identified in the equipments comes 
under corrective maintenance.

•	 Preventive maintenance: It involves servicing of equipments at regular intervals to prevent them 
from any vulnerabilities and faults. It also involves inspection of equipments for identification of any 
symptom of problems.

•	 Predictive maintenance: It checks the condition and operational capability of the equipment on 
the basis of variations in certain variables and predictions, which defines operational capability and 
condition of equipment. 

•	 Scheduled maintenance: Actions which evaluates and inspects the equipment at planned intervals 
before any fault and to check the decrease in production capacity of equipment. These inspections 
will repair or replace in the subject of all items wear.

Say 

•	 Available objects such as black or white Board, chalk pieces or white board marker pens, duster. 

•	 PC with LCD Projector or Flip Chart 

•	 Participant Manual

Resources to be Used 

•	 Welcome and greet the participants. Revise the learnings of the previous sessions and ask them if 
they have any doubts.

Do 
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Importance of maintenance activities

•	 Regular maintenance extends the life of your machinery and keeps up its appearance.

•	 Catch little issues before they become big problems.

•	 Save downtime and lost revenue.

•	 Regular attention is usually less expensive than big fixes.

•	 It can help improve your machines’ resale value.

Elaborate 

•	 Ask the concept of maintenance.

•	 Ask form the student different types of maintenance.

•	 Ask about the importance of maintenance activities.

Ask 

•	 Summarize the main points. 

•	 Ask participants if they have any doubts. 

•	 Encourage them to ask questions. 

•	 Answer their queries satisfactorily.

Notes for Facilitation 
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At the end of this unit, you will be able to: 

1.	 Know about maintenance activities 

2.	 Know about objectives of maintenance 

3.	 Know about maintenance records

Unit Objectives 

     UNIT 5.2: Equipments maintenance activities

•	 The objective of maintenance is to improve the performance of equipment by make sure that 
equipment performs frequently and efficiently. It also prevents breakdowns or failures and reduces 
losses happens due to failures.

•	 Equipment shall be maintained as specified in the technical procedure. 

•	 Critical equipment shall have documented procedures for the maintenance process.

•	 Preventative maintenance procedures (other than basic cleaning) for each equipment item shall be 
developed by each Section unless already described elsewhere (e.g., the equipment manual) and 
shall be performed according to a regular, predetermined schedule.

•	 The routine maintenance of any equipment used for health and safety that requires calibration is 
extremely important.

•	 Maintenance records shall be maintained and shall include: 

o	 Type of equipment

Say 

•	 Available objects such as black or white Board, chalk pieces or white board marker pens, duster. 

•	 PC with LCD Projector or Flip Chart 

•	 Participant Manual

Resources to be Used 

•	 Welcome and greet the participants. Revise the learnings of the previous sessions and ask them if 
they have any doubts.

Do 
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Many actions are to be taken to ensure that such an objective is achieved. Following are the list of 
objective: 

1.	 It keeps plant & equipment in good condition and keeps the production at maximum.

2.	 Maintain equipment full efficiency with minimum usage of energy.

3.	 Reduces risks during operation and improves safety.

4.	 Improves life of equipment with lower cost of operation.

5.	 Optimize full resource utilization with high productivity.

6.	 To reduce plant and equipment breakdown hours.

7.	 To maintain lowest inventory and procurement of spares in time.

8.	 To improve plant & equipment reliability and productivity.

9.	 Conducts engineering works like modifications, installation, and relocation.

10.	Evaluates performance, takes corrective actions and measures progress.

11.	Make the system flexible for any future changes.

Elaborate 

o	 Equipment serial number or unique identifier

o	 Date of maintenance

o	 Adjustments or repairs made

o	 Identity of the individual performing maintenance

Fig 5.2.1: Maintenance objective 
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•	 Demonstrate the steps of maintenance process

Steps  

Steps of maintenance process

Step 1. Maintenance Plan: Depending on the organizational objective and target, maintenance plan need 
to be constructed. The design and pace of preparing a maintenance plan can alter. The important 
steps of preparing a typical maintenance plan are:

a.	 Identify organizational goal 

b.	 Identify assets contributing to goal

c.	 Prioritize assets by consequences

d.	 Establish targeted performance

Step 2. Maintenance Input: These are the means required for carry out the maintenance activities. We 
need to identifying the W questions like what, when, where and by whom maintenance work is 
to be done; with all spares, consumables, tools and safety instruction or any other information.

Step 3. Maintenance Improvement: The work programme lists all maintenance work to be done for the 
complete year for each asset. It can be used to recognize work load peaks and valleys, for taking 
resolution related to work load balancing, overtime and/or part-time help necessity.  

Step 4.	Maintenance Control: For better control of maintenance activities, work is accordingly planned 
and scheduled. It performs as a basis for arranging and issuing scheduled work orders and for 
arranging the maintenance budget. 

Step 5.	Maintenance Execution: Maintenance work is to be performed as per schedule, and report is 
registered.

Step 6.	Maintenance Analysis: Each plant and equipment performance is analyzed in respect to intended 
performance level of equipment.

Step 7.	Maintenance Output: Documentation of the performance of each plant and equipment.

Persons testing/calibrating equipment must be confirmed to:
•	 Be proficient in the use of the appliance and applicable instruments involved in the testing/cali-

bration;
•	 Understand the testing/calibration method;
•	 explain the concepts of traceability of calculation; and
•	 Be conscious of the importance of inspect or calibration.

Demonstrate 
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•	 You could ask the list of actions is to be taken to ensure that such an objective is achieved.

•	 You could ask what the steps of maintenance process are.

•	 You could ask in which area calibration work are not limited.

Ask 

•	 Summarize the main points. 

•	 Ask participants if they have any doubts. 

•	 Encourage them to ask questions. 

•	 Answer their queries satisfactorily. 

Notes for Facilitation 
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6. Performing operation of 

Calibration
Unit 6.1 – Calibration 

Unit 6.2 – Calibration procedure of instruments 

Unit 6.3 – Calibration tests of instruments

ISC/N1102



At the end of this module, students will be able to: 

1.	 Know about calibration 

2.	 Know about calibration standards 

3.	 Know about calibration procedure 

4.	 Maintenance of calibration records 

5.	 Perform calibration of instruments 

6.	 Know about calibration tests 

7.	 Perform calibration tests

Key Learning Outcomes
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•	 Available objects such as a duster, pen, notebook etc.

Resources to be Used 

At the end of this unit, you will be able to: 

1.	 Know about calibration 

2.	 Know about calibration standards 

Unit Objectives 

  UNIT 6.1: Calibration

•	 Calibration includes establishing and documenting abnormality of the measured value from 
retraceable, extremely precise standards of inspection. During calibration, known value of instrument 
is compared with the measured value under specific conditions.

•	 Each workshop should have: 

•	 Written calibration procedures and standards. 

•	 Procedure for preventive maintenance.

•	 Qualified personnel for calibration & maintenance of instruments.

•	 Qualified personnel for monitoring of maintenance program. 

•	 Review of calibration program and procedures at regular intervals.

Say 

•	 Welcome and greet the participants. Revise the learnings of the previous sessions and ask them if 
they have any doubts.

Do 

Calibration standards of equipment:

•	 Calibration standards of equipment are similar to national standards.

•	 If identify standards are not accessible, then any independent standard can also be utilized.

Elaborate 
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•	 You could ask about the calibration.

•	 You could ask the manufacturing area of calibration.

•	 You could ask the calibration standards.

•	 You could ask the Instrument Calibration Tolerances 

Ask 

•	 The tolerance of given standard should be tight.

•	 A process for tracking and monitoring of standards. 

•	 Retention of re-calibration records.

•	 Establishment of calibration limits should for identification and correction of problems.

Instrument calibration tolerances 

•	 Establishment of calibration limits should for identification and correction of problems.

•	 When passing on tolerances, following considerations should be taken: 

o	 Instrument capability

o	 Operating parameters of instrument

o	 Environmental conditions, which can affect the instrument performance

•	 Practice of using “Alert” & “Action” levels 

•	 “Alert” Tolerance (“Adjustment Limit”)

o	 Related to instrument performance

o	 Instrument adjustment level range

o	 Not required - an industry “best practice”

•	 Summarize the main points. 

•	 Ask participants if they have any doubts. 

•	 Encourage them to ask questions. 

•	 Answer their queries satisfactorily. 

Notes for Facilitation 
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•	 Available objects such as black or white Board, chalk pieces or white board marker pens, duster. 

•	 PC with LCD Projector or Flip Chart 

•	 Participant Manual

Resources to be Used 

At the end of this unit, students will be able to: 

1.	 Know about calibration procedure 

2.	 Maintenance of calibration records 

3.	 Perform calibration of instruments

Unit Objectives 

 UNIT 6.2: Calibration procedure of instruments

•	 Greet and welcome the participants to the next unit of the program. 

•	 Before starting the session ask them do they have any doubts pertaining to the previous unit. 

•	 Capture their responses on board and share them wherever necessary. 

•	 Tell them that they will learn about calibration procedure.

Do 
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•	 To perform calibration you have to follow a procedure

Say 

Calibration and maintenance procedures are

•	 detailed processes and limits for reliability & correctness;

•	 remedial action taken when reliability & correctness limits are not met,

•	 manufacturer’s manuals;

•	 requirements for laboratory instrumentation;

•	 performance checks for regularly scheduled calibrations.

Each calibration & maintenance procedure includes:

•	 department identification which is responsible for calibration and maintenance

•	 detailed calibration instructions and  procedures;

•	 preventive maintenance methods;

•	 equipment required for calibration;

•	 calibration parameters and tolerance;

•	 required environmental controls or conditions;

•	 adjustment provisions;

•	 actual measurements required for records;

•	 procedures have to perform if calibration of instrument is not possible;

•	 calibration & maintenance activities records.

 6.2.1: Calibration procedure

Elaborate 

•	 Conduct a skill practice activity.

•	 Ask the students to assemble together. 

•	 Explain the purpose and duration of the activity.

•	 Set guidelines pertaining to discipline and expected tasks.

Activity 
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•	 Ask them to get practice the activity alone. 

•	 Go around and make sure they are doing it properly.

•	 Wrap the unit up after summarizing the key points and answering questions.

Do 

Skill Practice  Time Resources

Calibration 1 hours Measuring instrument

Calibration equipment
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Calibration & maintenance records 

•	 Retention of calibration records according to organizational procedures. 

•	 Includes measurements and results of adjustments.

•	 Calibration tolerances and limits.

•	 Standards and test instrument utilized.

•	 Review must ensure the approved activities have been accomplished and all results have passed 
the confirmed acceptance criteria.

•	 Periodic evaluation of calibration & maintenance data.

Calibration records shall be saved with the serial numbers of each instrument. Calibration records should 
include:

•	 Equipment and software.

•	 Manufacturer name.

•	 Serial number of equipment.

•	 Calibration date.

•	 Manufacturer’s manual.

•	 Reference standards and material used.

•	 Copies of all reports and results.

•	 Next calibration due date.

•	 Personnel doing calibration.

 6.2.2: Calibration records

Elaborate 

•	 Conduct a skill practice activity.

•	 Ask the students to assemble together. 

•	 Explain the purpose and duration of the activity.

•	 Set guidelines pertaining to discipline and expected tasks.

Skill Practice  Time Resources

Maintenance of calibration 
records

1 hours Measuring instrument
 Records

Activity 
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•	 Ask them to get practice the activity alone. 

•	 Go around and make sure they are doing it properly.

•	 Wrap the unit up after summarizing the key points and answering questions.

Do 
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•	 To perform calibration of gauges there are several methods.

•	 Each type of gauge has different method of calibration

Say 

 6.2.3: Calibration of instruments

Calibration of pressure gauges

1.	 Manometer is subjected to known differential pressure and the corresponding height difference 
is noted. 
Sources of error: 
•	 Temperature effect: Manometric liquids’ density is reduced by increase in temperature 

causes error in reading due to out of calibration.
•	 Capillary rise: At least 10mm should be the diameter of tube to avoid the capillary rise ef-

fect, otherwise error will be created by capillary rise.
•	 Meniscus shape: center of the meniscus is the point from where reading of manometer to 

be measured .Mercury forms a convex meniscus while water forms a concave meniscus
2.	 Bourdon gauge are calibrated with the help of dead weight tester or by comparison calibration.

Calibration of flowmeters

1.	 Transit time method: In transit time method, a pulse from a radiotracer is introduced into the 
calculated flow. In this method, a radiation detector is placed outside of the pipe. The volume 
of flow is calculated by multiplying the measured average fluid flow velocity of inner pipe. Now 
compare this reference value of flow value with flow value calculated by the flow measurement 
to be calibrated.

2.	 Tracer dilution method: This method is utilized to calibrate open channel flow measurements. 
A known tracer concentration solution is introduced at constant velocity into the passage flow. 
Now tracer solution is thoroughly mixed with the cross section flow. Take the sample and com-
pare its tracer concentration with the injected solution. Calculate reference value by using the 
tracer balance condition between injected flow and diluted flow. The best recognized calculated 
uncertainty is 1%.

Calibration of temperature measuring instruments
Calibration of a thermometer can be done by analyzing different ranges of temperature. 

1.	 Hot processes – boiling water method
1.	 Boil the distilled water and measure its boiling point. 

Enter boiling point: ___________ (1)

Demonstrate 
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2.	 Place the thermometer in hot water bath. Now immerse the stem near the sensing region 
indentation.

3.	 Allow reading to be stabilize for one minute
Enter observed temperature: ____________ (2)

4.	 Compare reading with calculated boiling point.
5.	 Correct the indicator needle of bimetal ther¬mometer. Adjust the coil spring by turning the hex 

nut behind the thermometer head. If the thermometer is digital then adjust the temperature by 
calibration button.

       Conversion factor (3) = (1) – (2) = __________ (3)
6.	 Check the calibration reading by repeating steps 1-4.

2.	 Cold processes – ice bath method
1.	 Make an ice slush bath by filling a container with crushed ice and water.

Freezing point temperature = 0°C (32°F) (1)
2.	 Place the bimetal thermometer in the ice slush and ensure that the sensing region of instru-

ment is completely dipped and thermometer is not touching the container. Stir the slush slowly.
3.	 Allow reading to be stabilize for one minute

Enter observed temperature: ____________ (2)
4.	 Appropriately compare the readings and adjust bimetal thermometer.

3.	 General calibration with certified reference thermometer
1.	 Measure temperature of an object with reference thermometer. Allow the reading for one min-

ute to get stabilizes.
2.	 Place the thermometer in the ice slush and ensure that the sensing region of instrument is com-

pletely dipped and thermometer is not touching the container. 
3.	 Compare readings 

Reference thermometer reading: ____________ (1) 
Bimetal thermometer reading: _____________ (2)

4.	 Appropriately adjust bimetal thermometer.

4.	 Double-point calibration technique
1.	 Make an ice bath. 
2.	 Prepare a boiling water bath.
3.	 Measure temperature of ice bath by an uncalibrated thermometer and mark it as (A). 

Uncalibrated Ice Bath Temperature: _________(A)
4.	 Measure temperature of boiling water bath by an uncalibrated thermometer and mark it as (B). 

Uncalibrated Boiling Water Bath Temperature: ____________ (B)
5.	 Record X = B - A   ____________ (X)
6.	 Now, record the temperature of boiling water bath (Hot) and of the ice bath (Cold) from cali-

brated reference thermometer. 
       Actual Ice Bath Temperature: 0°C (Cold) 
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       Altitude-Corrected Boiling Point of Water: _________ (Hot)
7.	 Record: Y = Hot – Cold   ___________ (Y)
8.	 Record: Z = Y/X ___________ (Z)
9.	 Record: S = Cold – (A x Z) ___________ (S)
10.	 Actual Temperature = Z x Thermometer Reading + S = ___________ (Actual Temperature)

•	 Conduct a skill practice activity.

•	 Ask the students to assemble together. 

•	 Explain the purpose and duration of the activity.

•	 Set guidelines pertaining to discipline and expected tasks.

Skill Practice  Time Resources

Calibration methods of gauges 3 hours Pressure gauges
Temperature gauges
Any object for measurement

Activity 

•	 Ask them to get practice the activity alone. 

•	 Go around and make sure they are doing it properly.

•	 Wrap the unit up after summarizing the key points and answering questions.

Do 

•	 Summarize the main points. 

•	 Ask participants if they have any doubts. 

•	 Encourage them to ask questions. 

•	 Answer their queries satisfactorily. 

Notes for Facilitation 
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At the end of this unit, you will be able to: 

1.	 Know about calibration tests 

2.	 Perform calibration tests

Unit Objectives 

•	 A visual test inspects the surface of product for bead appearance, width and thickness and defects 
like undercut, overlap, cracks, pits and slag inclusions. 

•	 A leak is a flow of gas or liquid through a hole or crack in the wall of a vessel.

•	 Soak test authenticates system’s steadiness and performance characteristics over a comprehensive 
time period. This test recognizes problems relating to memory allocation, log file handles and 
database resource utilisation.

•	 Bulk current injection (BCI) test utilize current probes for conducted emissions (CE). In this test, 
current probe acts as single turn primary, transformer acts as multiple turn secondary, when they are 
located around a power line which can drive a required signal into 50ohm receiver.

•	 BCI testing confirms that RF signals, there is no degradation in performance of equipment, when 
cables and power supply lines are attached. It also provides an amplitude/frequency malfunction 
signature. The real injected current is observed by an observing current probe.

•	 In order to carry out a Bulk Current Injection Test, the following equipment may be required: 
Measurement receivers, signal generator, amplifier, injection current probes, broadband current 
probes (Monitor probes), dual directional couplers, RF cables, 50 ohm attenuators and 50 ohm loads.

•	 In 5 point calibration of instruments, the output is measured at 0%, 25%, 50%, 75% and 100% of the 
calibration range of the instrument.

•	 Some instruments, such as gas sensors and sound level meters are needed to test before the use.

•	 Checking is different than calibration. Checking identifies the proper functioning of an instrument by 
giving the authentic measurement results.

Say 

 UNIT 6.3: Calibration test of instruments
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Leak sizes and measurements of leak rates

Shapes of leaks are very dissimilar, hidden and non-uniform. Therefore it is not possible to calculate their 
sizes with any geometrical dimension apart from any case of an absolute or artificial leak. 

Leak rates can be defined in two ways:

•	 As per their terms of the application. For example: use of 3 g refrigerant R-12 for 2 years at a 
pressure of 5 bar or 65 m of oil at 600 C per year.

•	 As per terms of vacuum leak detection method. For example: 2 mbar pressure increase in I hour 
or 3x 10-7 mbarl/s helium.

The maximum obtainable leak rate for a given product is based on its nature. Testing of leaks can cause 
unnecessary increase the cost of production, so in some cases leaks can be tolerable. 

Soak test

Characteristics of Soak Testing 

•	 Duration of soak test can be identified by given time.

•	 Any application can run without any interruption if it needs a comprehensive time period.

•	 It covers all situations which are related to the stakeholders.

•	 Each system has an orderly maintenance window period of time and time between such window 
periods is a key driver for identifying soak test scope.

Common issues observed during Soak Testing 

1.	 Allocation of memory

2.	 Utilisation of database resources 

3.	 Performance degradation can also occur, so it ensures that response time after a long period of 
sustained activity is as good as it was at the test starting.

4.	 Failure in closing of connections between tiers of a multi-tiered system under some situations 
which could stand some or all network modules.

5.	 Regular deprivation in response time of some functions.

Signal injection test

Pre-calibration: 

1.	 Clamp the injection probe on calibration fixture as shown.

2.	 The calibration fixture will be terminated in a 50 ohm, 50 watt. One end of probe connects at RF 
load and other end requires a 50 ohm receiver and 30 dB attenuator. 

3.	 Signal generator transfers the signal into injection probe.

Elaborate 
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4.	 Pre-calibration procedure steps:

a)	 Start and increase the test signal level in current probe till that the required level is reached 
in the calibration fixture.

b)	 Document the forward power and reverse power mandatory to create the accept/reject level 
of current.

c)	 Rise the test signal until the specification levels of current are attained.

d)	 Record the onward power and move backwards power mandatory to create the specification 
levels of current.

e)	 Restate steps 1-4 above the required frequency range. The calibration frequency range may 
enlarge from 10 kHz to 400 MHz.

f)	 The forward power in steps 1-4 determines total power from amplifier needed to attain 
required levels of current. 

g)	 The test report should have record of data generated in steps 1-4.

Injection test procedure:

1.	 Perform pre-calibration process and document the current in broadband current probe.

2.	 At each frequency of test, raise signal level till that fault occurs in broadband current probes. Then 
check the following:

o	 Current in Broadband Current Probe

o	 Forward power introduce

o	 Reverse power introduce

3.	 Repeat that test for all frequencies.

4.	 At frequencies where the equipment shows susceptibility, decrease signal levels till that 
susceptibility ends.

5-PoinT calibration method

Pre-calibration

In 5 point calibration of instruments, the output is calculated at 0%, 25%, 50%, 75% and 100% of the 
calibration range of the instrument. In 5 point calibration process, output readings are taken for upscale 
and downscale values of the calibration range to determine the repeatability and hysteresis of the 
instrument. In 5 point calibration LRV = 0% AND HRV = 100%.

Steps involved in 5 point calibration 

1.	 Zero adjustments (at LRV) 

2.	 Span adjustments (at URV) 

3.	 Linearity adjustments at 25%, 50%, 75%
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•	 You could ask about the concept of visual inspection.

•	 You could ask the leak size and measurements of leak rates.	

•	 You could ask the characteristics of soak testing.

•	 You could ask common issues observed during soak testing

•	 You could ask what equipments are required In order to carry out a Bulk Current Injection Test.

•	 You could ask the concept of pre-calibration.

•	 You could ask what steps are involved in 5 point calibration are.

•	 You could ask the concept of operational check.

Ask 

 •	 Demonstrate the steps of pre-calibration procedures.

•	 Demonstrate the steps of injection test procedure.

Demonstrate 

•	 Summarize the main points. 

•	 Ask participants if they have any doubts. 

•	 Encourage them to ask questions. 

•	 Answer their queries satisfactorily. 

Notes for Facilitation 
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7. Reporting and 
Documentation
Unit 7.1 – Documentation for health and safety

Unit 7.2 - Documentation of defects

ISC/N0008



At the end of this module, students will be able to: 

1.	 Know about reporting and documentation requirements

2.	 Know about accident reporting

3.	 Know about reporting of defective tools

Key Learning Outcomes
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•	 Available objects such as a duster, pen, notebook etc.

Resources to be used 

At the end of this unit, you will be able to: 

1.	 Discuss about accident and incident reporting 

2.	 Know about how to write reports properly 

3.	 Know about how to escalate the issues properly

Unit Objectives 

UNIT 7.1: Documentation for health and safety

•	 It is of utmost importance to inform about the accidents and incidence straightaway, irrespective of 
the impact of it.

•	 Hazard reports can take a number of different forms:

o	 the standard hazard report used by workers for all hazards 

o	 reports of infections 

o	 near-miss incident reports 

o	 reports of damage and faulty tools, equipments and machines 

o	 routine inspection reports 

o	 Behavior incident reports.

•	 Reporting of incidents and accidents is required under the Work Health and Safety (WHS) legislation

•	 Always report an accident to management immediately. There should be a form at each workplace 
that you (or the person involved) and any witnesses can fill out, where possible, otherwise it can be 
completed by a health and safety representative (HSR) if necessary.

Say 

•	 Welcome and greet the participants. Revise the learnings of the previous sessions and ask them if 
they have any doubts.

Do 
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The form should cover the following areas: 

•	 Description of the occurrence – what was the event that occurred, which required this report to 
be completed? 

•	 Nature of injury or disease – select the most appropriate description from a range of options.

•	 What injury or disease happened as a result of the occurrence? 

•	 First aid, medical treatment or hospital admission – this section asks for a description of what was 
done to treat the injury or disease. 

•	 Part of the body affected – tick off which part or parts of the body were affected as a result of the 
occurrence. 

•	 Source of injury – what actually caused the person to be injured or acquire a disease? This could 
be a piece of machinery or other hazardous materials for example. 

•	 Probable cause or causes of injury – how was the source listed above actually responsible for the 
injury?

•	 Investigation – this asks a series of questions that seek to find out why the person has been 
injured or has acquired a disease. 

•	 Notification checklist – this checklist makes sure that everyone who should have been contacted 
regarding the matter has been contacted and asks whether appropriate action has been taken by 
the authorities. 

•	 Preventative action – this asks whether or not any action has been taken to prevent the occurrence 
from happening again.

•	 Witness details – this part is to be filled out if someone saw the occurrence happen. It is essential 
if any sort of legal action is to be taken.

Elaborate 

•	 You could ask the areas covered in form

•	 You could ask the suggestions for completing appropriate report

Ask 
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•	 You could ask the students why reporting and documentation is necessary.

•	 You could ask from the students about the important things to remember filling reports and 
documents.

•	 Assume you got an accident at work place on your knees. File a report and inform the management 
about the accident.

Notes for Facilitation 

•	 Conduct a skill practice activity.

•	 Ask the students to assemble together. 

•	 Explain the purpose and duration of the activity.

•	 Set guidelines pertaining to discipline and expected tasks.

•	 Make the fire accident report  

Skill Practice Time Resources

Fire accident report 1 hour Checklist

Activity 

•	 Ask them to get into pairs for practice. 

•	 Go around and make sure they are doing it properly.

•	 Wrap the unit up after summarizing the key points and answering questions.

Do 
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At the end of this unit, students will be able to: 

1.	 Know about reporting of faulty and damage tools

Unit Objectives 

•	 Like accident or incident reporting, reporting of faulty and damaged machine, tools and equipments 
is also necessary.   

•	 Any damaged, faulty or malfunctioning tools, equipment should be immediately withdrawn from     
use and addressed according to organizational policies and procedures

•	 You should have to check the following details before doing reporting or providing any repair 
suggestions:

o	 Last date of inspection 

o	 Last date of repair and which part was repaired. 

o	 Life cycle of the tool, equipment or machine

Say 

In machine or equipment faulty or damage report you have to provide following details: 

•	 Name of the tool or machine 

•	 Registration details of machine 

•	 Who does the inspection of toll and machine before the use 

•	 Trouble or hazard from the defective tool or machine 

•	 Defective part name or number 

•	 Remedial action - Tool or machine has to be discontinue or need repair 

•	 Which process is going to affect due to the faulty machine or tool

•	 Report whether the machine or tool is performing accurately or precisely. 

•	 Report that there limits, fits and tolerances are set or not according to industrial standards.

Elaborate 

UNIT 7.2: Documentation of defects
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•	 You could ask the details before doing reporting or providing any repair suggestions

•	 You could ask the details which are to be required In machine or equipment faulty or damage 
report

Ask 

•	 Summarize the main points. 

•	 Ask participants if they have any doubts. 

•	 Encourage them to ask questions. 

•	 Answer their queries satisfactorily. 

Notes for Facilitation 
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Notes

100

Facilitator Guide



8. Problem identification 
and escalation
Unit 8.1 – Risk management

Unit 8.2 – Escalation matrix

ISC/N1007



At the end of this module, students will be able to: 

1.	 Know about identification of problem

2.	 Know about risk management process

3.	 Know about escalation matrix and problem escalation process

Key Learning Outcomes
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•	 Available objects such as a duster, pen, notebook etc.

Resources to be used 

At the end of this unit, you will be able to: 

1.	 Discuss about risk management process 

2.	 Know about inspecting controlling and controlling the problems

Unit Objectives 

UNIT 8.1: Risk Management

•	 Risk Management consists of methodical steps for handling hazards in the workplace. 

•	 One major component of risk management is workplace safety inspections. Inspections are a major 
tool in ensuring that a workplace remains safe.

Say 

•	 Welcome and greet the participants. Revise the learnings of the previous sessions and ask them if 
they have any doubts.

Do 

One major component of risk management is Workplace Safety Inspections. Inspections are at major tool 
in ensuring that a workplace remains safe. They help to identify and address new problems or unsafe 
conditions. Do the inspection according to the inspection checklist made by the organization according 
to their norms and standards.

After inspection, make an inspection report, which includes the following information:

1.	 Fill in the name of the area inspected if not already indicated on the sheet, the date and inspectors’ 
names in the area provided. Make sure all pages are attached and kept together with the front 
page.

Elaborate 
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2.	 Check either yes or no according to the situation or item listed, or put a check next to each listed 
control. If you can’t check off the presence of a control, or answer no to any of the questions, this 
indicates action is needed. To better prioritize action, evaluate the hazard’s severity.

3.	 Record suggested remedial action in the comments for the identified action items. State what 
needs to be or should be done to correct and better control the hazardous situation.

•	 Explain the benefits of workplace inspection.

•	 Demonstrate the process of risk assessment 

Steps – Risk assessment 
Risk management is the process of:

Step 1:	� Identifying any anticipated problem – Anything that could lead to any harm to any person in the 
work place, e.g. machine moving, poisonous chemicals, and jobs requiring physical interference. 

Step 2:	� Evaluating the issues – Assessing the problem on the basis of their impact, e.g. can it cause a 
severe injury, sickness or fatality and how likely is this to take place? 

Step 3:	� Control the problem or if it’s not feasible, controlling the threat arising out of the problem – 
putting in to practice such strategies that can eradicate or manage the problem, e.g. designing 

Demonstrate 

Fig 8.1.1: Risk management process

104

Facilitator Guide



the equipments differently, putting in machine guards at place, using harmless chemicals, placing 
heavy objects lifting equipments to reduce manual weight lifting or PPE or inform to supervisor 
or seniors.  

Step 4:	� Analyzing risk evaluation - to keep a check on control measures and adding better control 
measures. Also need to discover secure ways of doing things.

•	 You could ask how to control the problems

•	 You could ask from the students risk management process   

Ask 

•	 Conduct a skill practice activity.

•	 Ask the students to assemble together. 

•	 Explain the purpose and duration of the activity.

•	 Set guidelines pertaining to discipline and expected tasks.

•	 Make the checklist of inspection according to norms and standards and Conduct the inspection of 
workplace 

Skill Practice Time Resources

Inspection 1 hour Checklist

Activity 

•	 You could ask the students what are the important information make an inspection report

Notes for Facilitation 

•	 Ask them to get into pairs for practice. 

•	 Go around and make sure they are doing it properly.

•	 Wrap the unit up after summarizing the key points and answering questions.

Do 
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At the end of this unit, you will be able to: 

1.	 Discuss about problem management process

2.	 Know about escalation matrix

Unit Objectives 

•	 For escalating issues to the concerned department, every organization follows a specific procedure. 
This procedure is based on escalation matrix.

•	 Escalation matrix is a complaint logging system (complaint box) allows you to specify multiple user 
contacts to be notified in the event of issues.

•	 By using escalation matrix you can notify the right people at the right time about critical alerts 
irrespective of the business hours. The escalation matrix is time zone specific and it is available 24X7.

Say 

•	 Key features of escalation matrix are as follows:

•	 The escalation levels are based on schedules. 

•	 The service is available 24X7 and schedules are allocated accordingly. 

Elaborate 

UNIT 8.2: Escalation Matrix

•	 Available objects such as black or white Board, chalk pieces or white board marker pens, duster. 

•	 PC with LCD Projector or Flip Chart 

•	 Participant Manual

Resources to be Used 

•	 Welcome and greet the participants. Revise the learnings of the previous sessions and ask them if 
they have any doubts.

Do 
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•	 Explain the benefits of workplace inspection.

•	 Demonstrate the process of risk assessment 

Steps - Escalation Matrix 
Step 1:	� Complaint of a given category will by default be assigned and notified by email to the Level 1 

department of that category. 

Step 2:	 It defines which an issue has to be raised to whom and within which time frame. 

Step 3:	� If the complaint is not resolved within X number of days (X is the time defined for Level 1 
department to resolve the issue), the complaint will be escalated to Level 2 department. 

Step 4:	� If the complaint is not resolved within Y number of days (Y is the time defined for Level 2 
department to resolve the issue), the complaint will be escalated to Level 3 department.

Demonstrate 

•	 The schedules are ¬me zone specific.

•	 A matrix can be defined at multiple levels ranging from senior management to lower manage-
ment.

Problem management process

1.	 Identify problems as described earlier

2.	 Logging problems – Log the complaint report to the concerned person via email or procedure 

specified by organization.

3.	 Categorize problems – categorize the problems into hazards, accidents, faulty tools or equip-

ments and general problems.

4.	 Prioritization of problem – prioritize the problem according to its impact or severity into high, low, 

moderate and critcal.

5.	 Initially diagnosis the problem and collect data and information regarding that.

6.	 Escalate the problem to the management through the escalation procedure.

7.	 Review the remedial action taken by the management to resolve the situation

8.	 If found any problem again, then notify the management again about the problem and also sug-

gest the remedial action required for it.

9.	 Close the complaint after solution of problem.
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•	 You could ask what is escalation matrix and its features

•	 You could ask the process of problem management

•	 You could ask how does escalation matrix work for complaints

Ask 

Fig 8.2.1: Escalation matrix

•	 Summarize the main points. 

•	 Ask participants if they have any doubts. 

•	 Encourage them to ask questions. 

•	 Answer their queries satisfactorily. 

Notes for Facilitation 
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9. Work effectively with 
others
Unit 9.1 – Ensure appropriate communication with others

Unit 9.2 – Workplace etiquettes

ISC/N0009



At the end of this module, students will be able to: 

1.	 Know about effective communication with colleagues

2.	 Know about workplace etiquettes

Key Learning Outcomes
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•	 Available objects such as a duster, pen, notebook etc.

Resources to be used 

At the end of this unit, you will be able to: 

1.	 Know about how to communicate effectively with colleagues

2.	 Know about effective communication

Unit Objectives 

UNIT 9.1: Ensure appropriate communication with others

•	 The success of the organization depends on each colleague. 

•	 For success of organization learn your co-workers’ names and learn them quickly because people 
loves hear their names.

•	 It doesn’t matter a person is more or less significant because of his/her designation. You should 
respect every employee.

Say 

•	 Welcome and greet the participants. Revise the learnings of the previous sessions and ask them if 
they have any doubts.

Do 

•	 You could ask the students what are the ways of effective communication with colleagues

Notes for Facilitation 
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Skill Practice Time Resources

Effective communication between 2 
persons 

1 hour Communication tools

•	 Ask them to get into pairs for practice. 

•	 Go around and make sure they are doing it properly.

•	 Wrap the unit up after summarizing the key points and answering questions.

Do 

•	 Conduct a skill practice activity.

•	 Ask the students to assemble together. 

•	 Explain the purpose and duration of the activity.

•	 Set guidelines pertaining to discipline and expected tasks.

Team Activity 
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At the end of this unit, you will be able to: 

1.	 Know about organization policies and procedures 

2.	 Know about workplace etiquettes

Unit Objectives 

Organization policies and procedures while working with colleagues: 

•	 Never use abusive words with the colleagues 

•	 Follow work etiquettes 

•	 Never share secret or confidential information with your colleagues 

•	 Help your colleague in case of emergency or difficult situations 

•	 Coach your colleagues in case of problems and about organization policies and procedures.

•	 Communicate with them properly.

Elaborate 

•	 Workplace etiquettes are also important aspect of organization policies and procedures.

•	 Work station should be professional and well-ordered with suitable private touches! It reflects good 
impression on the team mates. 

•	 Make a Positive impression, cooperate with colleagues and work space savvy are some important tips 
to help you succeed on the job.

•	 Work station should be professional and well-ordered with suitable private touches! It reflects good 
impression on the team mates.

Say 

•	 You could ask the role of colleagues in the success of the organization

•	 You could ask the students how to make a good impression on the job

Notes for Facilitation 

UNIT 9.2: Workplace Etiquettes
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Notes
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	 Annexure I
	 Training Delivery Plan

Training Delivery Plan
Program Name: Certificate Course in Fitter- Instrumentation
Qualification Pack 
Name & Ref. ID

Fitter-Instrumentation - ISC/Q1102

Version No. 1.0 Version Update Date 30-12-2015
Pre-requisites to 
Training (if any)

Minimum qualification – 10th Pass 

Training Outcomes By the end of this program, the participants will be able to:

1.	 Carry out maintenance activities under the guidance and supervision of Technician 
Instrumentation  

2.	 Periodically check measuring equipment for operation and ensure proper 
calibration  

3.	 Use basic health and safety practices at the workplace  

4.	 Work effectively with others  

Sl. 
No

Module Name Session Name Session Objectives NOS 
Reference

Methodology Training Tools/
Aids

Duration

1 Over view of 
Iron & Steel 
Industry 

Icebreaker •	 Introduce each 
other

•	 Build rapport 
with fellow 
students and the 
facilitator

Group 
Activity: 
Passing the 
Parcel

Available 
objects such 
as a book, pen, 
duster etc.

1.0 hour

2 Over view of 
Iron & Steel 
Industry 

Overview of 
steel industry 
and steel 
industries in 
India

•	 Understanding 
Iron & steel 
industry

•	 Understanding 
types of Iron & 
Steel Industry

•	 Understanding 
products of Iron 
& Steel industry

•	 Activities in Iron 
& Steel Industry

NA Facilitator-led- 
discussion 

Videos

PPTs of Iron 
and steel 
manufacturing, 
Charts showing 
the same

7.0 hrs
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3 Occupational, 
Health and 
Safety (OHAS)

Hazards at the 
site, control 
measures, PPE, 
safe working 
at heights and 
confined spaces, 
safe working 
practices

•	 Understanding 
the Occupational 
health & Safety

•	 Understand 
What is hazard

•	 Working 
at Heights, 
confined spaces

ISC/N0008

PC1, PC2, 
PC3, PC4, 
PC5, PC6, 
PC7, PC8,

PC9, PC10,

PC12, PC13,

PC25, PC26

KB3, KB4, 
KB5, KB6, 
KB7, KB8, 
KB9, KB10, 
KB11, KB12, 
KB13. 

•	 Facilitator-
led- 
discussion 

•	 Skill Practice 
(Activity)

PPTs for OHAS 
related to Job 
Role, Display 
Material for 
PPEs related to 
Job Role, Safety 
Material

13 hrs

4 Occupational, 
Health and 
Safety (OHAS)

Problem 
escalation, 
escalation 
matrix, accident 
reporting

•	 Documentation 
for Health and 
safety

•	 Problem 
escalation

ISC/N0008

PC25, PC26

KB21, KB22

•	 Facilitator-
led- 
discussion 

•	 Skill Practice 
(Activity)

PPTs for OHAS 
related to Job 
Role, Display 
Material for 
PPEs related to 
Job Role, Safety 
Material

3 hours

5 5S & House 
keeping

5S safety 
system, waste 
management 
and 
housekeeping 
practices

•	 Identification of 
bottlenecks in 
functioning of 
work place

•	 Various methods 
of housekeeping 
both pre-work 
& post-work as 
well

ISC/N0008

PC10, PC11, 
PC12

•	 Facilitator-
led- 
discussion 

•	 Skill Practice 
(Activity)

PPTs of 5S, 
Display Charts 
of 5S, Audit 
Checklists of 5S

8 hrs

6 Carry out 
maintenance 
activities 
under the 
guidance and 
supervision 
of Technician 

Working and  
elaboration of 
different type of 
instruments

•	 Performing 
repeated 
activities under 
guidance

•	 Fixing 
transducers & 
pickup devices 
properly

•	 Interim reporting 
to Supervisor 
wherever/ 
whenever 
needed

•	 Work wise 
recognition of 
tools

ISC/N1102

PC1, PC2, 
PC3, PC4, 
PC5, PC6, 
PC7, PC8, 
PC9, PC10, 
PC11, PC12, 
PC17, PC18, 
PC19

KA, KA2, 
KA3, KA4, 
KA5, KA6, 
KA7, KA8, 
KA9

KB1, KB2,

•	 Facilitator-
led- 
discussion 

•	 Skill Practice 
(Activity)

PPTs of various 
hand tools 
and display 
of gauges, 
thermocouples, 
load cells, 
calibration 
tools & 
precession 
measuring 
instruments, 
mechanical 
governors 

124 hrs
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•	 Diagnosing the 
common defects 
of tools

•	 Using of hand 
tools

•	 Using of 
measuring 
instruments

KB3, KB4, 
KB5, KB6, 
KB7, KB8, 
KB9, KB10, 
KB11, KB12, 
KB13, KB14, 
KB15, KB16, 
KB17, KB18, 
KB19, KB20, 
KB21, KB22

7 Periodically 
check 
measuring 
equipment for 
operation and 
ensure proper 
calibration  

Maintenance 
of measuring 
instruments, 
calibration 
methods of 
instruments

•	 Checking 
equipment for 
correct operation 

•	 Testing measure 
and control 
equipment 

•	 Analysing and 
reporting test 
results 

•	 Calibrating 
measure 
and control 
equipment 

•	 Escalating 
unsolved 
problem as per 
protocol 

•	 Giving interim 
feedback to 
Technician 
Instrumentation, 
in case of delays 

•	 Process 
compliances

ISC/N1103

PC1, PC2, 
PC3, PC4, 
PC5, PC6, 
PC7, PC8, 
PC9, PC10, 
PC11, PC12, 
PC17, PC18, 
PC19, PC20, 
PC21, PC22, 
PC23

KA, KA2, 
KA3, KA4, 
KA5, KA6, 
KA7, KA8, 
KA9, KA10

KB1, KB2, 
KB3, KB4, 
KB5, KB6, 
KB7, KB8, 
KB9, KB10, 
KB11, KB12, 
KB13, KB14, 
KB15, KB16, 
KB17, KB18, 
KB19, KB20, 
KB21, KB22, 
KB23, KB24, 
KB25, KB26, 
KB27, KB28, 
KB29, KB30, 
KB31, KB32, 
KB33, KB34, 
KB35, KB36

•	 Facilitator-
led- 
discussion 

•	 Skill Practice 
(Activity)

PPTs of various 
hand tools 
and display 
of gauges, 
thermocouples, 
load cells, 
calibration 
tools & 
precession 
measuring 
instruments, 
mechanical 
governors

124 hrs
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8 Use basic 
health 
and safety 
practices at the 
workplace

Fire safety, 
use of fire 
extinguisher, fire 
drill, emergency 
rescue and first 
aid techniques

•	 Health 
and safety 
procedures

•	 Fire safety 
procedures

•	 Emergencies, 
rescue and first 
aid procedures

ISC/N0008

PC13, PC14, 
PC15, PC16, 
PC17, PC18, 
PC19, PC20, 
PC21, PC22, 
PC23, PC24, 

KB14, KB15, 
KB16, KB17, 
KB18, KB19, 
KB20

•	 Facilitator-
led- 
discussion 

•	 Skill Practice 
(Activity)

PPE, Different 
Type of Safety 
Sign, First Aid 
Box, Safety 
instrument and 
clothing, Step 
Ladder, Sample 
Accident 
reports, Fire 
Extinguishers, 
Items required 
for fire 
extinguisher 
and fire Safety

12 hrs

9 Work 
effectively with 
others 

Effective 
communication, 
team work, 
workplace 
etiquettes

•	 Ensure 
appropriate 
communication 
with superiors, 
peers and others 
as applicable at 
work place

•	 Demonstrate 
appropriate 
behaviour and 
etiquette at work 
place

ISC/N0009

PC1, PC2, 
PC3, PC4, 
PC5, PC6, 
PC7, PC8,

PC9, PC10,

KA1, KA2,

KA3, KA4

•	 Facilitator-
led- 
discussion 

•	 Skill Practice 
(Activity)

Communication 
skills PPTs, 
Posters Team 
management 
posters

8 hrs
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	 Annexure II
	 Assessment Criteria
   CRITERIA FOR ASSESSMENT OF TRAINEES

Assessment Criteria for Fitter – Levelling, balancing 
and alignment

Job Role Fitter-Instrumentation

Qualification Pack ISC/Q1102

Sector Skill Council Indian Iron & Steel Sector Skill Council

Sr. No. Guidelines for Assessment

1 Criteria for assessment for each Qualification Pack will be created by the Sector Skill Council. Each 
Performance Criteria (PC) will be assigned marks proportional to its importance in NOS. SSC will also 
lay down proportion of marks for Theory and Skills Practical for each PC.

2 The assessment for the theory part will be based on knowledge bank of questions created by the SSC

3 Individual assessment agencies will create unique question papers for theory part for each candidate 
at each examination/training centre (as per assessment criteria below)

4 Individual assessment agencies will create unique evaluations for skill practical for every student at 
each examination/training centre based on these criteria.

5 To pass the Qualification Pack , every trainee should score a minimum of 60% in every NOS.

6 In case of successfully passing only certain number of NOS’s, the trainee is eligible to take subsequent 
assessment on the balance NOS’s to pass the Qualification Pack.

Marks Allocation
Assessment 
outcome

(NOS Code and 
Description)

Assessment criteria (PC) Total Marks Out Of Theory Skills 
Practical

 

1. 

ISC/N1102: 

Carry out 
maintenance 
activities under 
the guidance 
and supervision 
of technician 
instrumentation  

PC1.	 Confirm from “Technician 
Instrumentation” that the 
measuring device is functioning 
within tolerance limits 

450 8 2 6

  PC2.	 In case of errors in reading, re-fix / 
re-position the pick-up till reading 
comes to the satisfying range 

25 10 15
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  PC3.	 Understand the characteristics 
of linking device so that no 
transmission errors take place 
due to intermediate losses / 
interference 

22 12 10

PC4.	 Identify and execute suitable 
rerouting of transmission system 
in case of need to achieve 
satisfactory results 

20 10 10

PC5.	 Activities for satisfactory 
performance: 

•	 Maintenance procedures/
instructions/operator manuals/
working instructions

•	 Preventive maintenance (routine 
inspections, and adjustments)

•	 Corrective maintenance (activities 
identified from preventative 
maintenance activities)  

•	 Predictive maintenance (analysis 
of the equipment’s condition)

•	 Reactive maintenance 
(unexpected equipment/
component failure)

•	 Maintenance prevention 
(equipment / component design 
and development) 

•	 Health and safety  

•	 Regulatory compliance   

70 20 50

PC6.	 Re-connect and return the system 
to service on completion of 
activities  

40 15 25

PC7.	 Conduct maintenance activities 
within the limits of their personal 
& authority

15 5 10

PC8.	 Carry out the maintenance 
activities in the specified 
sequence and in an agreed 
timescale 

25 5 20

PC9.	 Report any instances where the 
maintenance activities cannot 
be fully met or where there are 
identified defects outside the 
planned schedule  

30 10 20

PC10.	 Complete relevant maintenance 
documentation accurately 

28 8 20
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PC11.	 Dispose of waste materials in 
accordance with safe working 
practices and approved 
procedures  

20 5 15

PC12.	 Re-position the pick-up / sensor 
to better location as advised by 
“Technician Instrumentation” 

25 10 15

PC13.	 Re-fix the pick-up / sensor with 
better fixing device / fastener 
as advised by “Technician 
Instrumentation” 

28 8 20

PC14.	 Monitor the problem and keep 
the superior informed about 
progress or any delays in resolving 
the problem  

15 5 10

PC15.	 Refer the problem to “Technician 
Instrumentation” or competent 
internal / external specialist if it 
cannot be resolved 

15 5 10

PC16.	 Obtain help or advice from 
specialist if the problem is outside 
candidate’s area of competence or 
experience  

15 5 10

PC17.	 All the above activities are to 
achieve proper output on display 
from measuring monitoring 
instrument 

15 5 10

PC18.	 Since “Technician 
Instrumentation” is responsible 
for ultimate performance of 
measuring monitoring instrument, 
the ultimate objective of 
instrumentation fitter is to 
obtain satisfaction of “Technician 
Instrumentation” 

20 5 15

PC19.	 Comply with relevant SOPs 14 4 10

  NOS Total Marks Total 450 149 301
2. 

ISC/N1103: 
periodically 
check measuring 
equipment for 
operation and 
ensure proper 
calibration

PC1.	 Appropriate checks are made of 
components, leads, fasteners, etc. 
for wear, loose connections or 
other faults 

300 13 5 8
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  PC2.	 Produce and update relevant 
testing/calibration schedules and 
plans. 

13 5 8

  PC3.	 Carry out the testing/calibration 
activities in the specified sequence 
and in an agreed timescale

20 5 15

  PC4.	 Work/test requirements are 
identified and defined to standard 
operating procedures  

12 2 10

PC5.	 Inspect and test the operation 
of instruments and systems to 
diagnose faults using testing 
devices  

30 10 20

PC6.	 Correct test application principles 
are selected after inspection 
of instrumentation systems, 
equipment/components  

15 5 10

PC7.	 Appropriate test equipment 
is selected in accordance with 
defined requirements  

25 5 20

PC8.	 Device isolation methods/ 
requirements are observed and 
localised  

15 5 10

PC9.	 Appropriate test procedures 
and application principles are 
applied in assessing operation 
of instrumentation systems, 
equipment/components   

15 5 10

PC10.	 Report any instances where the 
testing/calibration activities 
cannot be fully met or where 
there are identified defects 
outside the planned schedule  

25 10 15

PC11.	 Complete relevant testing/ 
calibration documentation 
accurately  

7 2 5

PC12.	 Test results are analyzed/verified 
against operational specifications 
and localized faults are confirmed  

15 5 10

PC13.	 Potential and real faults are  
reported based on standard 
operating procedures  

7 2 5

PC14.	 Faulty conditions are evaluated 
and corrective action is planned  

15 5 10

PC15.	 Action plan is recorded and 
documented according to 
standard operating procedures  

7 2 5
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PC16.	 Calibration of measuring and 
control equipment is assessed to 
manufacturers’ specifications and/
or standard operating procedures  

7 2 5

PC17.	 Equipment is calibrated against 
appropriate physical standards 
using correct calibration devices, 
equipment, techniques using 
predetermined procedures  

7 2 5

PC18.	 Zero, span and range checks 
are undertaken on indicators/ 
controllers using correct and 
appropriate configuration  

7 2 5

PC 19. Wherever applicable, methods 
of adjustment using calibration 
devices are performed and 
documented to prescribed 
procedures and operational 
specifications  

15 5 10

PC20.	 Equipment is re commissioned 
in accordance with standard 
operating procedures  

7 2 5

PC21.	 Refer the problem to a 
“Technician Instrumentation” if it 
cannot be resolved  

4 2 2

PC22.	 Monitor the problem and keep 
the supervisor informed about 
progress or any delays in resolving 
the problem  

4 2 2

PC23.	 Comply with relevant SOPs 15 5 10

  NOS Total Marks Total 300 95 205
3. 

ISC/N0008: 

Use basic health 
and safety 
practices at the 
workplace  

PC1.	 Use protective clothing/
equipment for specific tasks and 
work conditions  

150 9 4 5

PC2.	 State the name and location of 
people responsible for health and 
safety in the workplace  

6 1 5

  PC3.	 State the names and location of 
documents that refer to health 
and safety in the workplace

2 1 1

PC4.	 Identify job-site hazardous work 
and state possible causes of risk or 
accident in the workplace  

8 4 4
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PC5.	 Carry out safe working practices 
while dealing with hazards 
to ensure the safety of self 
and others state methods of 
accident prevention in the work 
environment of the job role 

6 1 5

PC6.	 State location of general health 
and safety equipment in the 
workplace  

6 1 5

PC7.	 Inspect for faults, set up and 
safely use steps and ladders in 
general use  

6 1 5

PC8.	 Work safely in and around 
trenches, elevated places and 
confined areas  

6 1 5

PC9.	 Lift heavy objects safely using 
correct procedures  

6 1 5

PC10.	 Apply good housekeeping 
practices at all times

2 1 1

PC11.	 Identify common hazard signs 
displayed in various areas  

6 5 1

PC12.	 Retrieve and/or point out 
documents that refer to health 
and safety in the workplace 

5 1 4

PC13.	 Use the various appropriate fire 
extinguishers on different types of 
fires correctly  

9 4 5

PC14.	 Demonstrate rescue techniques 
applied during fire hazard  

8 4 4

PC15.	 Demonstrate good housekeeping 
in order to prevent fire hazards  

2 1 1

PC16.	 Demonstrate the correct use of a 
fire extinguisher

6 1 5

PC17.	 Demonstrate how to free a person 
from electrocution  

6 1 5

PC18.	 Administer appropriate first aid to 
victims as required e.g. in case of 
bleeding, burns, choking, electric 
shock, poisoning etc.  

8 3 5

PC19.	 Demonstrate basic techniques of   6 1 5

PC20.	 Respond promptly and 
appropriately to an accident 
situation or medical emergency in 
real or simulated environments  

7 2 5
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PC21.	 Perform and organize loss 
minimization or rescue activity 
during an accident in real or 
simulated environments  

6 1 5

PC22.	 Administer first aid to victims in 
case of a heart attack or cardiac 
arrest due to electric shock, 
before the arrival of emergency 
services in real or simulated cases  

6 1 5

PC23.	 Demonstrate the artificial 
respiration and the CPR Process  

6 1 5

PC24.	 Participate in emergency 
procedures 

6 1 5

PC25.	 Complete a written accident/
incident report or dictate a report 
to another person, and send 
report to person responsible 

4 1 3

PC26.	 Demonstrate correct method to 
move injured people and others 
during an emergency  

2 1 1

NOS Total Marks Total 150 45 105

4. 

ISC/N0009:

Work effectively 
with others

PC1.	 Accurately receive 
information and instructions 
from the supervisor and 
fellow workers, getting 
clarification where required

100 10 5 5

PC2.	 Accurately pass on information 
to authorized persons who 
require it and within agreed 
timescale and confirm its 
receipt

10 5 5

PC3.	 Provide information to others 
clearly, at a pace and in a 
manner that helps them to 
understand

10 0 10

PC4.	 Display helpful behavior by 
assisting others in performing 
tasks in a positive manner, where 
required and possible

10 5 5

PC5.	 Consult with and assist others 
to maximize effectiveness 
and efficiency in carrying out 
tasks

10 5 5

PC6.	 Display appropriate 
communication etiquette while 
working

10 0 10

PC7.	 Display active listening skills 
while interacting with others 
at work

10 0 10
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PC8.	 Use appropriate tone, pitch and 
language to convey politeness, 
assertiveness, care and 
professionalism

10 5 5

PC9.	 Demonstrate responsible 
and disciplined behaviors 
at the workplace

15 5 10

PC10.	 Escalate grievances and 
problems to

5 0 5

NOS Total Marks Total 100 30 70

•	 Explain each Guideline for Assessment in detail

•	 Explain the score that each trainee needs to obtain

•	 Recapitulate each NOS one-by-one and take participants through the allocation of marks for Theory 
and Skills Practical.

•	 Explain the Allocation of Marks. Explain that they will be assessed on Theory and Skills Practical.

•	 Explain that for the first NOS, 149 marks are allotted for Theory and & 301 for Skills Practical.

Do 
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