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ABSTRACT 
Hazard and Operability Study (HAZOP) on a generalized process plant serves to identify the safety problems associated with the 
plant and also helps to improve process safety and to eliminate potential hazard points. The complexities of the process plant are 
increasingly becoming hard to de-bottleneck as a result of continuous new development in technology. This has resulted in a need 
to check design for errors and omissions, a task which has traditionally been carried out on individual basics. A typical process 
plant is generally associated with three major hazards namely, toxic hazard, fire hazard and explosive hazard. The hazard question 
is a complicated one as it involves the degree of hazard, precautionary steps taken to prevent the degree of hazard, precautionary 
steps taken to prevent the initiation of the hazard and adequacy of the protection of personnel as well as facilities. HAZOP 
technique assumes that the plant management is competent and that the plant or process under investigation will be operated and 
maintained as intended by the design team and in accordance with good management and engineering practice. 
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INTRODUCTION 

 

The basic concept of HAZOP is to have an exhaustive review of the plant layout and P& ID of TTPL. 

HAZOP study highlights the hidden operability problems and identifies hazards, which are likely to result from 

the expected intention of seemingly safe components or methods of operation. 

This work utilizes imagination of team members to visualize ways in which a terminal can malfunction or 

mal-operated. Each part of the plant is subjected to a number of questions formulated around a number of guide 

words which are derived from method of  

Study technique. In effect, the guide words are used to ensure that the questions which are posed to test 

integrity of each of each part of the design to explore every conceivable way in which that design could deviate 

from the design intention. This usually produces a number of theoretical deviations and each deviation is then 

considered how to could be caused and what would be consequences.   

HAZOP is a brainstorming approach, which stimulates creativity and procedure for generating ideas. 

Possible results of this study are:- 

a. Identifying and examining many types of risks. 

b. Identifying non-optimum system reliability. 

c. Suggestive qualitative recommendations regarding control, strategy material properties, material 

releases alternative design option, operation and maintenance.  

 

Industry Profile: 

The Travancore Titanium Products Limited is the pioneering enterprise in India for producing the pigment 

grade Titanium Dioxide. This product is produced from the minerals like Ilmienite, Rutile etc, occurring in the 
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beach sands of Chavara in Kollam district, Kerala Manavalakurichi of Kanyakumari district, Tamil Nadu and 

Chatrapur in Orissa. The Travancore Titanium Products Limited was incorporated on the 18th December 1946. It 

is located at Kochuveli about 10Km to the North West of Thiruvanathapuram City. The main Product of 

Travancore Titanium Products Limited in Titanium Dioxide. 

 

Methodology: 

Design data, built in safety systems are studied. Discussions are held with officials. Safety related 

individual system is discussed with HAZOP team member. 

HAZOP exercise is conducted taking into consideration of each and every equipments, storage tanks, Tank 

truck filling gantry, pump house, pipe lines, operating procedures, built in safety system, operating parameters 

and existing safety measures. Thus, this study in mainly oriented towards actual risks rather than chromic risks. 

This critical analysis is applied in a structure way by the Hazop team, and it relies upon them releasing their 

imagination in effort to discover credible causes of deviations. In practice, many of the causes will be fairly 

obvious, such as pump failure causing a loss of circulation in the cooling water facility. However, the great 

advantage of the technique is that it encourages the team to consider other less obvious way in which a deviation 

may occur, however unlikely they may seem at first consideration. In this way study becomes much more than a 

mechanistic check-list type of review. The result is that there is a good chance that potential failures and 

problems will be identified that had not previously been experienced in the type of plant being studied. 

 

 
Fig. 1: A Flow Chart of the hazard and operability (HAZOP) technique 

 

In order to identify deviations, the team applies (systematically, in order) a set of Guide Words to each node 

in the process. To prompt discussion, or to ensure completeness, it may also be helpful to explicitly consider 

appropriate parameters which apply to design intent. These are general words such as Flow, Temperature, 

Pressure and Composition. 

 
Table 1: Keywords used in the hazard and operability (HAZOP) study 

Keywords Deviation, description and examples 

None The physical process is not performed, for example, there is no stream. 

More than The physical properties are more than their standard levels. For example, the pressure has been over-defined. 

Less than Physical properties are less than their standard level. For example, the temperature has been under-defined. 

As well as There are other causes beside the defined cases. For example, the gas stream contains droplets of liquid. 

 

Managing Titanium Powder: 

 In transferring titanium powder, dust clouds should be kept at a minimum, powder should be 

transferred from one container to another with as little agitation as possible. 
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 Avoid every possible action that generates static electricity, create a spark, or otherwise result in 

reaching the ignition temperature. 

 Take steps to limit the size of fire or an explosion and to hold any resulting damage to the very 

minimum. 

 Avoid any action that tends to suspend or float powder particles in air. 

 

Cause: 

Process failure is always occur due to the fact that some section of the titanium industries is, too weak to 

withstand the pressure of the pulp. This may be due to one of two causes; Either the pipe line is not strong 

enough to safety carry its proper pressure, or else the pressure has been allowed to rise above the usual point by 

some manual errors (like adjusting valve) or some similar cause. 

Some type of major hazards and its percentage of occurrence in titanium production plant are listed. 

 
Table 2: Hazard Occurrence Rate 

Hazard variety Frequency rate 

Leakage of Pulp 28 

Leakage of Utility(Water& Air) 18 

Fire and Explosion 4 

Machinery 8 

Electricity 6 

Transport 19 

Exposure to harmful substance 5 

Others  10 

 

Accident Reporting, Investigation And Remedical Action: 

 Collect first information of the accident and to inform DGM. 

 Analyze the accident to find out the root cause and suggesting remedial action to prevent reoccurrence. 

 Follow the suggested remedial action for concurrence. 

 Assisting HR department to send the report to factory inspectorate. 

 Getting the man days lost from HR department. 

      Safety audit to be conducted to find out unsafe condition act once in six months. 

 
Table 3: Hazard and operability (HAZOP) completed worksheet 

Team members: Vignesh and mr.Anbalagan 

 
Analyzed node: From the Sulphur storage tank (Storage tank& Pump) 

Parameter Guide 

Words 

Possible Causes Possible 

consequences 

Measures/ Existing Facilities 

safeguard 

Action Required 

Temperature More 1. Low quantity of 
sulphur (Sulphur 

fed poorly). 

2. Steam 
temperature high. 

3.Ambient 

temperature high  

Good for the 
process. 

1.Dsc operated plat 
2. Pressure indicator provided. 

3. Teperature gauge provided. 

4. Level indicator provided. 
5. Closed process. 

6. Controls on flow. 

Temperature& pressure are 
provided. 

Interlocks 
between the 

Burner 

temperature & 
steam flow is 

suggested. 

 Less 1. Incoming steam 

temperature low. 

2. Ambient 
temperature low. 

3. More quantity 

of sulphur fed in 
the burner.  

   

Pressure More 1. Temperature is 

very high. 

2. Choking in the 
upward the stream. 

Over 

pressurization may 

affect on their 
factory wall over a 

long run. 

Pressure indicator provided. 

Temperature gauge provided.  

1. Physical 

checks to be 

ensured. 
2. Periodic 

inspection of 

Sulphur the 
burner to be 

ensured. 

Sulphur& stream Mixing Leakage in the 

steam coil 

Material will spoil. Temperature gauge& pressure 

gauge provided. 

 

 Failure  Sulphur may jam..  Captive power plant Connected with 
DG supply. 
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Conclusion: 

The proceed reveal than one motive of the failures is methods of propose and manufacture in the process 

designate which in some action demand by changes in layout and design procedure. In addition, formulating 

business manuals for repairs and assertion can increase the constancy of the system, and hence, prevent 

possibility exposure. Moreover, the HAZOP technique can be very powerful way to recognize hazard in the 

production boundary of a titanium dioxide plant, and thereby, can befriend in excitement the inevitable care to 

hinder the event of accidents, in order to rate the operation of other factors, such as system quality vindication, 

further ponder are necessary. 
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