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1a.

b.

USN

Third Semester B.E. Degree Examination, Dec.201 91Jan.2020
Power Electronics and ftlsttumentation

Time: 3 hrs.
'i;lli. :i,l

..r,, .,iit,, ,i
i:iri;ii_ '"' Max. Marks: 100,JIUS. ,

Note: Answer any FIVE full questions, chob:siig O,i,1t* ONE full questionfrom each module,

: 23 volts.

(06 Marks)

i:ri:tnl.iillir.irlili,

'..r,.,r.'l'' OR

Name the power semiconductor der.ices along their circuit symbols and maximum Ratings,

rn of scRi:fi;H of two transistor -,#il;. derive anode rlf#Hl
gate currents relation. Discuss how a small gate current c.,pn trigger the device into condition.

,:l::: :,:::ll ''' '{'i- (08 MafkS)
c. The latching current of a pyristor circuit is 60m. b. The duration of the firing pulse is

50psec. Given V. = 10,.0$, R: 20Q and L: 0.5Htib connected in series.
i) Derive the e4ptesSion for circuit current_i(t),,'
ii) Draw variation of current i(t) with reference to time
iii)Will the.thgistor device gets turned ON? (08 Marks)

OR
2a.EnumeiatetheapplicationsofpowereIectronics.

b. Explilrr the operation of self coft$Utation by resonffij,troia ;cUss Al with relevant circuit

c. What are the gate triggering schemes? Explain with circuit diagram and wave forms, now
RC triggering circuit tq$SION (triggers) 56pg ii'-:1" ':":::::::1i".': (08 Marks)

-,,:,:1i t 
rtiii, 

'"1' 
,ir,iii"

* ModulerD
3 a. Explain the contrdlstiategies.rr"d tJip f,oppers. ;. ..- (06 Marks)

b. Explain with theklp of neat circuit 8tra,gfam and waveforhs, the operation of a single phase
half wave coritibiled rectifiers witliiqiSiive load. De,Iive;an expression for the :

i) Average lohd voltage ii) RMS ldad voltage. ",;*,--:,. (08 Marks)
c. For the,idbal type A [step dq*wji].ghopper circuit,iftllbwing conditions are given :Y :220Y,

Chopffi frEquency f : 500fIZ,'R : lC), L : 3mH and E6

4a.
b.

(04 Marks)
With the ciieuit diagram a.qd ciicuit waveforms, explain the principle of operation of step-up
chopper. ,.:'ltlf*, (08 Marks)

c. A single phase fully controlled bridge rectifier is feeding to a RL load, to obtain a regulated
DC output voltage. The RMS value of the AC voltage is 230V, at 50Hz and the firing angle

is maintained at n/3, so that the load current is 4Amp.
i) Calculate,tliE- DC average output voltage
ii) Active po#er and reactive power input
iii) Assumin-g the load resistance remains the same, determine DC average output voltage. If

a fr,g,,ffiieHng diode is used at output with all the conditions remains same. (08 Marks)

Explain tlis-,ffict of free wheelihg'diode used in controlled rectifiers.
r i:l
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5 a. Define the terms : i) instrument

Explain the oPeration of single

help of circuit and waveforms.

A basic D' arsonval movement

resistance of 50O is available.

0-250V multi range voltmeter.

6a.

b.
c.

7a.

b.

c.

18EC36

Module-3 . ,.,1;',.1''

ii) Acc".acy iii) lbsoiiiier,ehor iv) Relative errors?

'"':i:t:r,,,. (04 Marks)

- phase half bri{ge inverter connected to RL load, with the

,r,r,, 
':liir,i,il' (08 Marks)

with a nuU scai'i,deflection of 2mAmp ,i111_t]"9':^':t:t'i'
It is to be"qo'rivbrted into a 0-10v' .0.1l000v' 0-100v and

Determifie,,th8 value of resistance to. extend? (08 Marks)

b.

c.

8a.
b.

,il:ir on
classiff the invJers according to commutation and connectioloti*ururr

. ::1,1r,,,.,:trt1l, ..1. 
,i,

What are the static errorsf nipiain them in detail with ex4$ies' (08 Marks)

A single phase half bridger,,i-dierter, has resistiv.,,load of R : 3fl and DC input voltage

Vd": 50 volts. autarrlO* jrrll ,l,.'nil,"t,

i) RMS output voltage at fundamental frequency.''

ii) The output pe,lw# (po) .,,,,,. '
iii) The uve.agH..frdJp"1k current of each thy'tistor

i rj fn" peaf l;ieverse blocking voltagqgf each thyristor. (08 Marks)

.,rt r. 
*'.' , \IQA,rte-4 i , ,,:.:

ExprainriS* a simple AC bridge'eitffipErut"s and derive an expression for the unknown
(04 Marks)

mlil,Td of diagra*, "*r,#:ll. *o.*g of unbalanced wheat s.t9,.g,! bridge and derive

for a galvanometer l,rttanl'gSpression. ,n":..,'rli:t''"]l 
- : riL, . (08 Marks)

ExplJin the principle of operaiion of digitull*",*usurement with 6asic block Otu,r#ffi^.ur,

"'",.,.,,'l' ..: ,,:,:.:rrr

'o'',,. On ''',r*, ','liis.rr,.rih, - . ,i1:

What are the drtlg"r of digital,inftrll#ents over analog'in$truments? (04 Marks)

D;r.i"" tfrg iva'fent parlllel resistance and capacitance that causes a Wein's bridge to

,rlff 
"".ai 

ioti *itt the foltwturg.y;ifi;. ,.R, : 3.lKgi€r = 5.2pF, Rz= 55Kfl, R4 : 100KS),

ff : 2.5KHz. Derive the balancldixpressions. l-,,-iirrrr:,,':'' (08 Marks)

c. With,i,dt block diagram,,,,exphih the operating principle of a Ramp type DVM. (08 Marks)
ril::,ril

lli :,::.-r.rl

'1].,

(04 Marks)

help of circuit diagram.
(08 Marks)
(08 Marks).,,".. .11t' ,,,lE,ll$liii,lc' Explain -,,.1',.,l diagram the PLtc st-""T

10 a. What are features of instrumentation Amplifiers? How it differs from the ordinary opAmP.
(04 Marks)

diagram and
(08 Marks)

resistance thermometer. Mention
(08 Marks)

ril,,,,,r,;,: ,,, li'

b. Describe the operatiofribf resistive position transducer with constructional

typical circuit used. '.1!

c. Witn tn" aid of,r'Etidge circuit, explain the working of
limitations of it.

'*1I
, tt:l

' !E:- rrl
dt "'

ii..,i,;ll:',:ll "
aii_ ii'

iil'

,*r,.;,,,,,.

**r.*:r
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lvfo(,r,urQ=11::r 
r; 1r1l

p. fine transducers,' [i u.. advantageS'd.frelectrical transducers?
',Lfifixpfain instrump,fite,Ii$n Ampmer using transducer bridge with the


