Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER - 11l EXAMINATION -WINTER - 2018

Subject Code:3331701 Date: 20-11-2018
Subject Name:SAFETY INSTRUMENTED SYSTEMS & SAFETY INTEGRATED LEVEL
Time:10:30 AM TO 01:00 PM Total Marks: 70

Instructions:

1.  Attempt all questions.
2. Make Suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4.  Use of programmable & Communication aids are strictly prohibited.
5. Use of only simple calculator is permitted in Mathematics.
6.  English version is authentic.
Q1 Answer any seven out of ten. £20H{el SlEUBRL Ulclotl osellol WU

1.  What does a standard of IEC 61421.10 guide for?
IEC 61421.10 of €0RQL Aof HIoleRlet N &2

2.  Prepare table of common materials within associated class respect to safety
and hazards.

2. AAHl A Rl AsAE cdloll AeelHl UM AHAoA

sles dalR s2A.

Define “Hazard and operability studies”.

"38LS Ul AUR(AAI @813 catvaulRd s?.

What does Safety Requirement Specification mean?

Yrell w3RaAUA Uls0ell wedl 9 B2

Write-down formula to calculate RISK.

M ofl QLA sRcll HIZe] Y2t AVl

What is “Safety Integrity Level”?

"YRell ASCol AR" 9 87

Define Proof-test interval.

Yrrat-udlel vidRid catvaulRd s

What does ‘Spurious trip rate’ mean?

YA Zlu e Aed 92

What is calibration?

HlUisel 9] 87

List the various types of reports useful in maintenance management.
tclgl AALAHl GUAL( [QQYU YsiRell dalds(l YR olollal.

© 0 PG N®WO Lo XA W
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Q.2 Classify the zones as per NFPA 497/ AP1 500 with proper example.
Usl.? (W) Ao GELERWQL UL NFPA 497/ API 500 Yosol Alotal collscl 53U,

OR
(@) Classify the zones for dust with proper example.

(1) AU GELEAL A Yo 12 Aot cdlyd 3.
(b)  Describe the risk assessment.
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BHH HUSolo] allet s3U.

OR
Explain SIL-4 as risk assessment with an example.

GeleRQ AUl WM YIS ARl AUMUBAA-¥ ol UM,

Explain different classifications of safety and hazards based on Equipment
Protection Level (EPL).

BlsAUN2 Ysalel Acd (BUIRAA) UR A AAHA 1

BuHletl (Al aolse0 UHsA.

OR
Classify areas based on ANSI/NFPA with respect to hazard and safety.

M Wl A H Al AeclHl ANSI/NFPA UR wUlild [QrcRa

ad(lsd 52

Describe Self-monitoring capabilities and limitations of the system
components in PSMP.

URARRAHUIHL eci-2uRu el wal ReH desloll Halellle]

celet s,

OR
Explain Time Based Maintenance (TBM) Program in PSMP.

YRARAHUHL - ARt sl (2lellAn) WonH dHestA.

Explain Different type of protection code including their usefulness.
(Q@Qu ystell et slsal dxoll Ul Uldc AL,

OR
Explain different reliability regimes for safety in process with proper
example.

A2 GeleWl WA YsaHl At e (QQu (Quaellaidl et

Al
Distinguish between Safe Failure Fraction and Safety integrity level.
UAHA sl AUyRis wal Yret il ddl R dall dstald

oLl

OR
Distinguish between Safe Failure Fraction and Safety Instrumented Function.

AAHA gadl AUYR(s Ul AU Aot (Bl dRA dstad $A.

Express the term failure modes effects and criticality analysis (FMECA) in
detail.

(e Aot yeudl wal diellRcle] (A2AMEL (AsAHSUA) 2cEla

(Qotctau ealal
OR
Express the term failure mode & effects analysis (FMEA) in detail.

(Qrs A A yelld [QeAanel (RAgAHESAN) Aseal (Qotdelr g2ldl.
Explain Emergency shutdown system.
s2lslHL 6l 5 ol yuesLal.
OR
Judge an importance of engineering interlock in safety instrumented systems.

2/3

03

03
03

04

021

04
(0] 1

04

0¥

04
(0} 1

03
03

03

03

03
03

03
03

04

0¥

04
(0} 1
04
(0} 1

04



Q.4
U ¥

Q.5
sy

(S)

(@)
(W)

(@)
(A)
(b)
(¢)

(b)
(W)

©)
(8)

(@)
(AH)
(b)
(¢)

(©)
(5)
(d)
(s)

AAHUA AUAUHY UL A3 SozASo] HUsccl atssl $3.

Describe Probability of Failure on Demand (PFD)
HioL UR lesictioll detast (LlAgSl) of vl 3.

OR
Explain Process Hazards Analysis (PHA).

yBalell Sluille] [Qeanel (UlRAAUR) At
Express the term ‘Maximum Allowable Verification Intervals’ in PSMP.
YRAUAHUIHL HettH ¢llstal ustURl vdRA Acea ULl

OR
Interrelate the importance of Software engineering for life critical systems.

Wclotoll (B35 Rl HIZ Ws2AR We)ollAolell HEclal UM,

Describe the working of various types of Protection System Maintenance
Program (PSMP).

@l ystetl W2salet ReH Aotolodd WoLH (YRAMAHUL) il
o] aRlel $3.

Illustrate different terms of Safety Instrumented Function.

AAM A Aototl sl (AU ARA allet 53,

Explain a Safety Integrity Level-2 with proper example to reduce risk.
MM telscall HIZ2 A0 BELERWL UA AAUHA ASAHA cAR-R

SRICIEN

Ilustrate the term High Integrity Process Pressure System (HIPPS).

8l8 8E1Zl WRAM YRk Reu (Rl UIUlRA™) 2oeq] adlet $3.
Generalize SIL-3 as risk assessment with example.

GELERWQL R} WA HEISol dRlE ARMUESAA -3 o UHIA UG

AHesLal.
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