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N.B. 1. Question No.01 is compulsory ,

2. Attempt any Threc questions from remaining Five questions
l,

3. Assume suitable data where'rer required.

1. Answer the following (Any Four) '

a- Compare basic process contol system and SIS.

b. Whatissafetylifecycle?DiscusstheneedofSlC. a

c. What do you understand by mutuaily e;clusive and non- mutually exclusive event?
Explain

d" An explosion in the process area of a plant does not affect any normally occupied
buildings. The personnel density is 0.002 per uqoate meter and the capital density is
150000 per sqrnre meter. The explosibn has fatality effect zone of 5600m2 and
equipment darnage effect zone of 2400 nf. nre vulnerability of both personnel and.

capital in these effect zones is 100 percent. What is the consequence of this
explosion in temrs cfprobable loss of life ELL) and estimated value @v).

e. What is low demand mode and high dernand mqde operation for SIL selection?
Explain.
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2. & Draw and explain safety Afe cycle for IEC 615C8. l0
l

b. A hazard assessment team considers two recommended safety instrumented functions
(SIFs). They have performed quantitative analysis of the ristl yielding a consequence
of PLL= 0.21 for the fnst event and a consequence of PLL= 2.5 for the second event.
A LOPA yielded likelihood of 11576 events per year for both events. The facility for
which this SIF is being considered has a ma,rimum individual risk of fatality criterion
of 2.0 x 10'5 and uses 'risk-averse' societal risk criteria wbere the risk aversion
factor is 2. Using an SIL- only assigrrment, an SIL-plus-RM assignrnen! and a
'fractional' SIL assignmen! Select the most appropriate sal'ety integrity level
specification for this situation. 10
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5. a. Write advantages and disadvantages of relay system aird solid state devicc system. 10

b. What are the metho,ls uses for consequence analysis? Explair, in detail. l0
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3. a. Discuss in detail risk matix method for SII determination.

b. Discuss in detail prevention layers. :

4. a. Explain in detail fault propagation modelling for likelihocd analysis.
b. What is safety instrumented fiurction? Expluin in de:ail usiag any examples.
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Over the next five-year intenral, what is the probability of :

( Use AND and OR logics ,and compare the solution) l;i:,,

b. Explain in detait the SIL determination using risk ;fin ,l
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