Seat No.: Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER - IIl « EXAMINATION — SUMMER 16

Subject Code: 3331701 Date: 09.05.2016
Subject Name: Safety Instrumented Systems and Safety Integrated Level
Time: 02:30 PM TO 05:00 PM Total Marks: 70

Instructions:

Attempt all questions.

Make Snitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of only simple calculator is permitted in Mathematics.

English version is anthentic.
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Q.1 Answer any seven out of ten. €AHLY SIBURL Alclotl ellol L,
Define HAZOP.

ca vl $ALHAZOP.

Give classification of ANSI/NFPA areas.

ANSUNFPA [QctRlej collsuL 531

Explain Fault Tolerant System.

slee 2ladRe Ren wuastal.

Explain Process Hazard Analysis.

YA 8 Aletc(lla uuandl.

Explain Probability of Failure on Demand (PFD).

Yaellellé] s ¥sellaz wlet Buls aHamdl.

What is importance of SIL for every Safety Instrumented Function ?
e2s Asdl BgH2s §5uUet UL SIL of Heed Y D ?

Explain in brief Safety Instrument bin card.

Asdl BrgHe oflot 518 [Qotd wmanall.

Enlist various activates carried out during maintenance.

el €Maet sraul uddl ugdlAl o augl olstial.
Explain in brief Equipment Protection System.

sEAuile Ylsdal Rie [Qotdalz uxasdl.

Define Risk in respect of Hazard frequency.

o8 (Bsaior{l ol eel 1 s Anandl.
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Q.2 {a)  Explain various types of dust zones in brief.
Usl.? () s %lotell [Aldu yust? [dotdalr daHasdl

OR
{a)  Explain various types of gas/vapour groups in detail.
) A/ oglletl Ust? (Aoldalr anatel.
{b)  Give classification of various types of zones with respect to hazard and
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safety of process as per NFPA /API standards.
NFPA / API 9Re1 yorol Yl aue(l aaiddl w2 [@QAu ysiel oslelosg

ao(ls2iL 2l

OR
Explain importance of emergency shutdown system with respect to safety of
any process.

518 ugl ulsauell il e selsdlil ot saus(l Ren of He«

Axon .
Explain: 1) Fail safe system and 2) Fail secure system
arenal: 1) 38 As RQed 2) s Yl Rreu.

OR
Explain safety life cycle with appropriate diagram.

dloel ugell W Al Yaeus wHedl.
Explain safety requirement specification in detail.
AAH A 3R 2udl520L (Aot AnHwstal.

OR
Give comparison between SIL and SIF.

SIL el SIF a2 yuitHe(l .

Define following terms: 1} Hazard 2) Detection 3) Spurious trip rate.
cafuallefled sA: 1) dand 2) [B2sauet 3) ydlan glu e,

OR
List out various types of protection schemes for equipment to avoid fire
Hazard.

ULDL As2 2lnal HI2 Altolloll 28l Hi2oll (Qldw 2leystiAle{l auel

oleilell.
Explain FMCEA.
FMCEA ™ol

OR
Explain in brief: safety instrument log book.

A5l frgile oL o5 (Aot uuanel.

Explain role of Protection system maintenance program (PSMP).

ylesol Ried ancell stalsu ofl olst unendl
OR

Define following terms with respect to PSMP

I)Verification 2) Testing 3) Monitoring 4) Calibration.

PSMP oll deel HU catuall Ul 1) dlgl3auet 2)2EloL 3)Hlelle{lat
4) 3e{ld ol

Explain concept of overlapping the verification of segments of protection
system.

Yrall Rienetl Aotdalell usiuell w2 vllaaylol ol vaud Al

OR
Explain Performance based maintenance in brief.

wshio gl waarll anandl.
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Give classification of various types of temperature.
L WEL USIR all cllurlotle allsel 4l

OR
Explain role of High Integrity Process Pressure System (HIPPS) in any
process.

818 ugl WlAA =L &te 82218l YA YR Rlzed (HIPPS) «{l ¢st

A all.
Compare Time based maintenance with Condition based maintenance.
2l H ULt wotaR(l el 5(39tot Ul saaell o« waunell

53l

OR
Explain importance of Interlock engineering in any process industry.

518 uRl WA UL 82Rclls Aol of Mol AHsiell.

Define SIS and SIF. Explain how SIS and SIF are related with each other
with proper process example.

SIS Aol STF oll caruall Ul SIS sl STF Asollen WA 3l €ld
Aol & A Aot yBa Blesel W uHasdl.

What is SIL? Explain it’s various levels.

SIL 9] & ? doll %el el Ade uHosdl.

Enlist various types of reports and documents required for maintenance
management and explain any one in detail.

ot etfl calelralUet HI2 R3] Udalell Ual exctlAsl ofl ALE] oletall

ol 5l uelL A5 uHLdl.
Explain role of software engineering for life critical system.

Al Bésel Ru we Asedr AU ¢fst uneadl.

Describe self monitoring capabilities of safety components.

AcH Al ueslel Aes HllAz ol airdizleg celet 53l
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