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B.E. (Robotics& Automation)
ROBOT SYSTEM RELIABILITY & SAFETY
(2019 Patter n){Semester-VI1) (411502)

Time: 2¥2Hours] [Max. Marks: 70
Instructions to the candidates:
1) Solve @.Lor Q2,Q.30r Q.4, Q.50r Q.6, Q.7 or Q.8.
2) Figuretothefight indicates full marks.
3)  Assunie suitable data, if necessary.
4)  Useof Logarithmic Table, slide rule and electronic poclglet;c'alculator is allowed.
5  Neat diagrams must be drawn wherever necessary. §

\\“

Q1) a Apply theAGREE allocation methgd {0 amBotlc system containing the

following components: Q [8]
Component = C. Parts countr;’PC'lmportance index= IND Operating
time hr/yr = OT . .f\

(

C: Control System. £Pg: 153IND: 0.95  OT: 2000
0.9

C: Motor drive. PC:128 IND: 0.90 OT: 1000

C: Actuation 'System. PC: 34 IND: 1.00 OT: 2000

The warranty pragram requires areliability of 0.99 gverithe fifst year of
use.

b). A computer used for controlling robot consists:of three sub- system
having consecutive failure rates A, =0.015, A _=0.018, %,=0.023 failures
per month. Select the requi rements of rellablllty through 36 monthsin
service to achieve total reliability it asl0.98 using ARINC Method of
Reliability Allocation. Also, check if thetotal retability goal of computer
Isachieved. [9]

OR

PT.O.



Q2) g

b)

A two-element system model is subjected Markov Analysis having the
block diagram given below: [8]

1 =1/100

Derivean expression of reliability for thissy assuming the elements
are independent and are parallel AlSo,dindthe reliability if A, =50E-06
failures per hour, A, = 20E-06 faifties per’ hour, W= 1/100 repairs per
hour, and ., =2/1000 repairs pef h?ur.Consi der the steady statetransition
throughout the system. Y W
=N

Optimize and all ocate thgratiability-of arobot motorsfor 4 axisarticulated
robot using Mini mur:rf { Effort-Method, if cost of al motors should not

exceed €8000: R [9]
Joint | Component | .fnitid Minimum | Maximum | Per unit
Feasbility. - Reiability | Reiability | Reliability cost

J f R R in RS- C,

1 0.68 0.985 09 [~ 099 30

2 0.66 0.985 0.9 0:999 30

3 0.66 0.985 0.9 0.999 40

4 0.64 0.98 0.9 0.999 40
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Q3) 8

b)

Q4) &)

b)

Q5) 8

b)

Find expression of system probakitity at each stage using Markov
Analysis Method for the 3-unit system having following transition state
diagram: [12]

O
EXplain Markov AnalysisModel for ReliabgH,y/. [6]
7D ,
OR\, ~

Consider below System. Usgevent space method and find an equation for
thereliability of the systendif il \chiunks areidentical and independent.[9]
XN
/ A

Find the reliability of the following system if the prebability of success
of,.each component is 0.8.

Explain the Minimum Effort Method of Reliability’/Allocztion. [9]

Define Risk. Explain various .perceptigns;Criteria, management method
and estimation of risk. [9]

Explainin detailsthe lead and |ag indicators of the hazard control.  [9]
OR

[6181]-384 3



Q6) a)

b)

Q7) &

b)

Q38) &)

b)

If sampling was conducted for aworkér working with for air contaminant
containing heptane for two cases as'below: [9]

Case-1 The worker worked foryseven hours and the concentration for

that seen hour was 500 parts.per million (ppm) for a shift of 8 hours,

Case-2 The workérworked for one workspace for 2 hours with 100 ppm

exposure and insabother workspace for 3 hours with 200 ppm for a shift
of 8 hours.

Find time weighted average for both the cases according to QSHA
specification. Also check isthis exposure iswithin the safe range ifisafe
range'of fime Wweighted average for heptane is 400 ppm as per OSHA.

Explain ingdetail about | SO45001: 2018. : [9]

’-

Differentiate between Unsafe Condition and Ug%fe Act with relevant
examples and case study. \\‘\ [8]

Explain RULA and REBA to eval uate musgaioskel etal disorder. [9]
OR\,

Explain various kinds of hazargf§ apd what are the various methods to
avoid, control and measurg*siich-hazards. Explain with relevant case
study. RN [8]

Explain various me{hods of Preliminary Hazard Analysis or Risk
Assessment. Use fefévAnt e5ée studies to explain various methods. [9]
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