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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER - 6 (NEW) - EXAMINATION - Winter-2023

Subject Code: 3360901 Date: 01-12-2023
Subject Name: Switchgear & Protection
Time: 02:30 PM TO 05:00 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 non-programmable scientific calculator is permitted.

6. English version is authentic.

Q.1 Answer any seven out of ten. e2AHie] S1OURL AUldsil wclod ).
1. List characteristics of HRC fuse.
1. HRC §eil dl@ilsdidl esalidl.
2. Prepare list of different types of current transformer.
2. WAL WL USIReL 532 2leAslHRe] ALE] vdetld)
3. Define following terms with respect to protective relay. (1) TSM (2) PSM
3. WRslaild ¢l ied ol wdd 2loe AALRIA 521 (3) TSM (R) PSM
4.  Prepare list for different types of circuit breaker based on quenching medium.
¥, ulS WASldl durldl cldldlal ML IR WG| HEI YsIReAL US[2 A5l
A€l dUR S,
5. Write four probable causes of under voltage in power system
U, S qleRoy Hicetl UlR KU SIRELL el
6.  Write four merits of vacuum circuit breaker over oil circuit breaker.
€. AsyH US[e Asell w18d Usle Bl UINA UR slAel qui)
7.  State two function of isolator in protection system.
9. ulgAlAeRell Ul slet leHui 6 Guldl dull
8.  Draw characteristic of IDMT relay.
¢.  IDMT @il algeflsdl 1.
9.  Write two function of power line carrier communication.
€. UldR 4leel 3RUR sle{l3elstell A s1 quil
10.  Discriminate Abnormality and fault.
0. WA HE]2] ua sl 4 [Adest 51
Q.2 (@)  Discuss necessity of back up protection.

UL (3) Gl AU Yl2sUet ofl AeRULd LAl
OR

(@) State advar_ltages of neutral earthing.

(M) yed ORI SIUEI) L),

(b)  Compare unit and non-unit protection for transmission line.
(W)  2loA MLt dLeSet ol Yle12 W ollet Y[l Ul 5UAt AWM LAl

OR
(b)  Prepare list for 3 phase induction motor protection scheme.
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ol 5825 ©yo552el H12R oli Wleselel ofl YLl wistldl,

Draw and explain percentage biased differential protection for Y-A
transformer.

LS A8 Y-A 2loASIHR HI2 U (LIUYS Sls{lud Wl seUst

Auosld)
OR

Draw and explain differential protection of system for synchronous generator.

ULS5(d A1Q Alesledy AeiFeM 12 Slselud Ul s2Uel HHdl

With neat diagram explain working of attracted armature type
electromagnetic relay.

B 15(d A1 252 WU USReL 5ASANN(2S Aq] ct (5oL Yuexdl,

OR
With neat diagram, explain balanced bridge type impedance relay

u{15(d A1 QAo 6l UsIRell S113e Qo] a5 yHoma).

Prepare list of merits and demerits of SF6 circuit breaker.

SF6 Usle s U2 Al2 wal Sl A2 «fl UIE] welld)
OR

State phenomenqn of arc quenching Wi'E_h diagram.

ULS5(d A1 w15 sARide] el dldl

Write limitations of simple differential protections.
YU SlsAo1ud Ul 52lel of] dlHl221e1 qui)
OR

How to overcome limitation of simple differential protection? Explain in
brief.

ALY Sls{lud Yl s2ustsfl dlalealel s¢9 3d g s3I As1A? &5 Ui

Yl
Explain restricted earth fault protection in 3 phase power transformer.

o{l ToeleusHR HI2 e152s uiel slee Ul selel qudl.
OR
Explain restricted earth fault protection in turbo alternator.

2wl w2 HIR F121seS e §le2 Ul selel YHowldl

Draw and explain protection zone with respect to distance protection.
Slesd Ul s2lelal wsjdeflal UleseUst Hlol 415(d A8l qHodl

OR

State and explain requirement of Insulation coordination in protection system

with diagram.
B 15(d A1 BoRyALlet S\S[ALLste]l 23Ul Yuoxtdl

Write short note on surge absorber.
A% AR UR g selltl quil

OR
Write short note on ZnO type surge arrestor
ZnO U515l Y HIWUR &5oild quil

Compare microprocessor-based relay over solid state relay.

HISSIUIAAR Ysci Aa Al w2 asdl AU wu41d).

OR
Compare mho relay and reactance relay for transmission line protection.
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(@)  1e131a wal A s5e2led 214 A 21t [HAAA LS U2 5uel Ul UW L)
(c) Discuss following term regarding to circuit breaker
1. Rated breaking capacity 2. Rated making capacity 3. Rated operating
duty
(5) (1A 1dd usl usle As Ui YUl 52,
q.325 As1aL FUR12] 2. 325 Al5a1 5U1E] 3.32s ¥1uRllal sycl
Q.5 (@ Draw and explain working of inception type relay.
Usl.U () uIS[d A1 9 UsIReAL I o Yumdl
(b)  The current rating of an over current relay is 5 A. The relay has plug setting
of 150 % and Time multiplier setting of 0.4. The CT ratio is 400/5. Determine
the operating time of relay for a fault current of 6kA at TMS =1, operating
time at a various PSM are given as below
PSM 2 1415[/8]10 1 20
Operatingtime (S) |10 [5]4[3 /28|24
(@) wd? 522 3ds] A3l va 8. 21Qell wdl A2l WA 218U UL IR
A2 A sN WU0% el 0¥ 8. CT AU woo U &1¢ dl 314 «il AU
216H (56l WNlAR 532 2lel tms=1 HI2 ARLA3] 5. 314 ofl U2l
2184 A2 WG] Wl AL Y oA Yasol 8.
PSM 2 4/5[8]10] 20
Operatingtime (S) |10 ([5]4 (3|28 |24
(c) Explain bus bar protection with figure.
(5) MY WIe] Ul2s2lel M15(d 412 uH21d)
(d) Discuss field failure protection for alternator.
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(5)  wldea2R «li (565 5856 of Uleselel UHwdl.
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