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Abstract. Hazard and Operability study (HAZOP) is a structured and systematic technique for system examination and
risk management. In particular, HAZOP is often used as a technique for identifying potential hazards in a system and
identifying operability problems. HAZOP is based on a theory that assumes risk events are caused by deviations from
design or operating intentions. Identification of such deviations is facilitated by using sets of “guide words” as a
systematic list of deviation perspectives. This approach is a unique feature of the HAZOP methodology that helps
stimulate the imagination of team members when exploring potential deviations.
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1.Introduction

The actual study must proceed in a carefully planned, systematic manner to cover all of the selected aspects of the
process or operation by HAZOP team. It is normal to cover a continuous operation by dividing it into sections and working
from an upstream starting point. To carry out a HAZOP study, Process flow diagram, Piping & Instrumentation diagram
(P&ID), detailed equipment specifications, details of materials and material safety data sheet used are required. It must be
collected by the HAZOP team before begin the study. The HAZOP team leader should ensure the availability of an
adequately sized and skilled HAZOP team. A HAZOP team, at a minimum, should consist of a leader, a technical secretary,
and two other individuals who have an understanding of the design and operation of the subject process. Ideally, the team
consists of five to seven members, although a smaller team could be sufficient for a simpler, less hazardous plant. It is
important to have certain people present, others are optional extras. However it is counterproductive to have more than six
and seven, people at a review and so the Study Leader must look at the P and ID in advance of the HAZOP, and decide
which engineers should be present for the particular study. In Liquid off Take (LOT) system, LPG cylinders are connected
to the common manifold system in series, where liquid LPG withdrawn from cylinders using LOT valves & is converted
into vapor using a vaporizer. The converted LPG is discharged to the system for usage. It can be used for high rate
consumption.

LPG LOT System is advance concept in Multi-cylinder Installation which offers Strength of Bulk LPG Installation and
easy functionality. LPG LOT System can cater to volumes up to 250 Kg per hour Installation which overcomes lots of
problems and demerits of bulk LPG Installation & conventional Manifold (VOT) system. LPG LOT System withdraws
Liquid LPG up to 10 Kg/Hr. LOT System is known for their compact design and safe usage. The systems offered comprise
connecting hoses, NRVs, valves, piping system, LPG vaporizer with all safety fittings, pressure regulating stations, filters
and gauges. HeaterlessVapourizer — It uses an innovative technology that does not use expensive electricity nor rely on
natural vaporization. Making use of heater less vaporizers that works on the principle of thermodynamics, the pressure and
temperature of LPG is reduced adiabatically. The system uses a special heat exchanger which works on continuous flow of
water from a water storage tank in a closed loop circulation. The whole process converts LPG into vapor form at the
required pressure. LOT system withdraws liquid LPG using LOT valves & is converted into vapour using a vaporizer. LPG
off take per cylinder can go up to 10kg/hr which is comparatively much more than the normal vapor off take cylinder of 0.6
kg/hr. The system offers the efficiency of Bulk installation and easy functionality of cylinder manifold system. LOT system
is compact, safe & highly cost effective as liquid is completely drawn from the cylinder and there is no residual loss.

2. ldentifying Causes

Once a meaningful deviation has been identified, the team then seeks a cause. If there are likely to be several causes, as
with the deviation ,,no flow™ in a pipeline, it is very helpful to have a short brainstorming session to identify as many causes
as possible, remembering that causes may be related to human factors as well as to hardware items. In seeking causes (and
evaluating consequences), it is essential that all members of the team take a positive and critical, but not defensive, attitude.
The identified causes has to be discussed in detail, a judgment on this cannot be made without taking account of the nature
and seriousness of the consequences. Acceptable 9 risks involve a trade-off between frequency and severity so it is
impractical to completely separate the discussion of cause and consequences in a HAZOP analysis.
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3. Methodology
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4. Experimental Procedure

The HAZOP team leader should ensure the availability of an adequately sized and skilled HAZOP team. A HAZOP
team, at a minimum, should consist of a leader, a technical secretary, and two other individuals who have an understanding

Copyright@ REST Publisher 7



J. Karthi.et.al / Renewable and Nonrenewable Energy, 1(1), 2022, 6-9

of the design and operation of the subject process. Ideally, the team consists of five to seven members, although a smaller
team could be sufficient for a simpler, less hazardous plant. It is important to have certain people present, others are optional
extras. However it is counterproductive to have more than six and seven, people at a review and so the Study Leader must
look at the P and ID in advance of the HAZOP, and decide which engineers should be present for the particular study. It is
essential the team begins with a full understanding of the section or stage to be analysed, either knowing the existing
situation or having sufficient information to be able to form an adequate conceptual model. Afull description should be
developed, including all the key parameters and the HAZOP report should reference the design description. A design
intention for the step is formulated and recorded. This should include a statement of the intended operational range so that
the team can recognize any situations lying outside this range as deviations. The next step is to generate a meaningful
deviation by coupling a guideword and a parameter. A deviation can be generated by taking a parameter and combining it
with each guideword in turn to see if a meaningful deviation results (the parameter approach). The alternative approach is to
take a guideword and try each parameter in turn (the guideword approach). The standard set of guidewords for process plant
is listed, along with the generic meanings. Asthe purpose of the guidewords is to assist the team in a creative and thorough
search for meaningful deviations, it is important to select a set that works well for the problem being studied.

The consequences of each cause must be carefully analysed to see whether they take the system outside the intended
range of operation. It is essential to fully identify all of the consequences, both immediate and delayed, and both inside and
outside the section under analysis. It often helps to analyse how the consequences develop over a period of time, noting when
alarms and trips operate and when and how the operators are alerted. This allows a realistic judgement on the likelihood and
influence of operator intervention. There are variations in practice as to when the existing safeguards and protection are
noted and taken into account. One approach is first to analyse the outcome ignoring the existence of any safeguards such as
an alarm, trip or vent. This approach has the advantage that the team is alerted to possible serious consequences and
misjudgments of the need for protection are less likely. Against this, it can be argued that it is unrealistic to ignore the in-
built safeguards of a well-designed operation. Whichever approach is adopted, it is good practice to make note of the
safeguards in the detailed records of the study. Several different approaches are in common use, after a potential problem is
identified; it is always referred for investigation outside of the HAZOP meeting. At the other extreme, the team attempts,
whenever possible, to deal with the problem and record a recommended solution to that problem whether engineering or
procedural. The norm is for an intermediate approach where the team recommends a solution to the problem only if there is a
breach of standards or if the team has unanimously agreed a solution which is within their authority to make. This approach
has the benefit that agreed hardware changes can be immediately marked on the working drawing and taken into account
during the remainder of the study. It is good practice to have an entry in the action column for every deviation and cause
discussed, even if the entry simply states that no action is required because the existing safeguards are considered adequate.

5. Conclusion

The conclusions reached by the team must be fully recorded and it should be remembered that the HAZOP report
typically represents the only comprehensive record of the study and of the operating strategy intended by the designers of the
plant. The report should be regarded as one of the suite of key documentation handed forward to the operators of the project.
The selection of items to be included in the record is agreed during the planning of the study. It is important that sufficient
detail is recorded for the potential problem to be understood other persons. A formal must be prepared by the team and it
must be reviewed by project manager.
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