Seat No./Enrollment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

DIPLOMA IN ENGINEERING - SEMESTER 4 - EXAMINATION - SUMMER 2026
Subject Code: DI04000181
Subject Name: Utilization of Electrical Power

Time: 10:30 AM TO 01:00 PM

Instructions :

1. Attempt all questions.

2. Make Suitable assumptions wherever necessary

3. Figures to the right indicate full marks.

4. Use of simple calculators and non-programmable scientific calculators are
permitted.

5. English version is authentic.
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Date: 01/06/2026

Total Marks: 70

(a) Explain pantograph collector with suitable diagram. 03
(1) 200 w5l WA WoRlolls sAS2 AUl 03
(b) Compare 110V DC vs 24V DC lighting system. 04
(@) 110v DC (A3 24V DC cl8(Eal RreHo{l uuuHEll 52 0¥
(¢) Draw and explain block diagram of DC locomotive in detail. 07
(5) Sl AsRasll ocdlls sl €1 Aal A(ArcAlR UMl 09
AHYq|
OR
(¢) Compare distributed power and concentrated power systems with reference to 07
electric traction system.
(5) sAlses 2s2let RHoll HeelHl [AdRd UWdR AUA Jerd U Rl 09
dctetl s
(a) Explain methods of steel production. 03
() ¥t Geuteotoll uglQu umedl 03
(b) List the applications of EAF in steel industry. 04
(o) Rt Galloti EAFatl Gulolle(l alel wattal. 0¥
(¢) Explain construction and working of Electric Arc Furnace (EAF). 07
(5) sAles S ol (EAF)o] cliuusid ol sl Axestal. 09
AHYq|
OR
(a) Define: 1) capacity utilization 2) yield 3) specific energy consumption. 03
() catval@d A: 1) atHdl GuldL ?) GUy 3) AssU Gt durlal 03
(b) Write short note on energy balance in EAF. 04
(0) EAFUL G5t Adctot UR g8l ol vl 0¥
(¢) Explain energy efficient technologies in EAF. 07
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EAFHL Gt stefatd dse{lsl axesdl

Explain electrostatic painting.
sAs2(2s Ul UMl
Explain corona charging and induction charging.

SRl Aol WA BSo55Ael ULl UM AL

Compare electrostatic painting vs conventional painting based on efficiency and
wastage.

slefatidl Aal ARRogell AU 8AsAR(Ss UBEI el UAURAINA
Ug(2olell dctatl s2A.

q|

OR

Explain Faraday’s cage effect.

$A3atl UiAoll WA UMl
Write short note on Wraparound effect.
dU WRAGeS 352 U &5 ollul AW

Explain various methods of electrostatic charging.

sAs2Rdls ARl QAU ugldal A Al

Define: 1) luminous flux 2) intensity 3) efficacy.
AR 5A: 1) dorell Yats 2) lddl 3) AUABBLRSCL.
Explain relation between lumen and lux.

@ Hol WA ASU Aol Aol YAl

Design a street lighting system using lumen method for a given road length and width.

WAA Wcllo{l dolleS wal udloues 12 el Ugldell Guailol s3lal ¥l
AlsRol ReH Bastget 5.

AHq|
OR

State main functions of Ballast in street lighting.
Ble cAlgloul dairestl Y staAl sl
Write note on components of street lighting system.

Ble ctslZol ReHstl Uesl U ol dull.
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(a)
()
(b)
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(5)

A municipal authority plans to install a street lighting system on a straight road of 120
meters length and 10meters width. The required average illumination level is 20 lux.
The selected LED street light luminaire has a luminous flux of 6000 lumens and a
utilization factor of 0.4. Assume a maintenance factor of 0.8. The poles are arranged
in a single row on one side of the road.

Calculate:

1. The number of luminaires required
2. The spacing between poles
3. The total power consumption, if each luminaire is rated at 60 W

RULASL Uttt As AL As uR Wle cslEal RreH @ld scalell
2Alogoll olollcl €1 8. Asell datleS 120 Hl2R wal usloues 104122 8. 33l
U YL clR 20 AsU 8. Ue 5AAA LED ¥le dlse @Mare] ysial
Yalé (luminous flux) 6000 GjHod & el doll GUAIL JLRLLS (utilization
factor) 0.4 8. atacR(l olBlis (maintenance factor) 0.8 Hloll. WL Asail As
ollyy WS ¥ ALSetH olsalAdl 8.

alaL3l 82

1. %33 yRadell Avaul
2. WL dRof AldR
3. A logall aurtal, %) €35 @MAR 60 W o 8la

Explain causes of low power factor.

VL ULeR $52R0tl $1R00 UMl

State advantages of regenerative braking.

Aogat (2l al($olell slatell sl

Explain centralized, group and individual reactive power compensation methods.

A2 RS, RU el clsaold JABa ular sdAAe UglQull uHt Al

AHYq|
OR

Explain advantages of power factor improvement.

UldR 5522 YRRl SlAEI UMl

State limitations of regenerative braking in electric train.

8AE2s SotHl YatslAd alSate{l Halelll wuudl.

Select suitable compensation method (centralized/group/individual) for a factory.

¥s23l M2 Ao sLUALel Usld (Bl /s caulsaold) Uie s?.

skeskskskok
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