Paper / Subject Code: 52851 / Design Management & Auditing of Electrical Systems

Duration: - 3 Hrs

Max. Marks: - 80

Note: - 1. Question number 1 is compulsory.

2. Attempt any Three questions out of remaining.

3. Assume any data if necessary and justify the same.

Q1
a)
b)
c)
d)
€)
Q2 A
B)
Q3 A
B)
Q4 A
B)
Q5 A
B)
Q6 A
B)

13538

Attempt any Four.

Explain SLD in details.

Explain soft starters

State elements of monitoring and targeting

What is Bench Marking and what are its type.

Explain power factor improvement and its cost benefits

Explain electrical load management.
Explain lead acid battery and its advantages

The details of the load which are connected to a distribution
transformer in a plant are as follows.

Type of | Load | Efficiency| Power | Load | Diversity
load in KW factor | factor | Factor
Washing | 500 0.8 0.75 0.8 0.7
Plant

Cutting | 250 0.85 0.7 0.6 0.5

shop

Misc load| 200 0.85 0.85 0.5 0.5
Machine | 300 0.8 0.75 0.75 0.7

shop

Calculate the capacity of distribution transformer feeding a
plant and draw SLD showing relevant metering and protections
Explain need and types of Energy Audit.

A room measuring 30*15*4m is to be illuminated at 200lux.
Find the number of lamps required. Mention all the
assumptions. Draw physical layout.

Explain Energy efficient controls in lighting

Explain important provisions of Energy Conservation Act.
Explain cable management systems

A 415V, 0.8 pf, 20HP, 3 phase, 0.85 efficiency, 1440rpm Delta
connected induction motor is to be connected to a MCC by a
cable of length 15m. The cable is running with other cables.
Ambient temp is 45 deg Celsius, Fault level at that point is
20KA. Select the cable and its size of conductor. Assume
grouping factor of 0.86. State various assumptions made.
Explain different types of distribution systems.
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Paper / Subject Code: 52851 / Design Management & Auditing of Electrical Systems

Data for Illumination Design problems

R =07 R.=0.5 R;.=0.3
K Ry=05| Ry=03 | Ry=01]Ry=05] Ry=03]| Ry=01]R,=05|Ry=03]Ry=01
0 0 0 0 0 0 0 0 0 0

0.6 0.43 0.39 0.36 0.42 0.38 0.36 0.41 0.38 0.36
0.8 0.45 0.41 0.38 0.44 0.40 0.38 0.43 0.40 0.38
1.00 0.51 0.47 0.44 0.55 0.47 0.44 0.49 0.46 0.40
1.25 0.55 0.51 0.49 0.53 0.50 0.48 0.52 0.50 0.48
1.50 0.57 0.54 0.52 0.56 0.53 0.51 0.54 0.52 0.50
2.00 0.61 0.58 0.56 0.59 0.57 0.55 0.57 0.56 0.54
2.50 0.63 0.61 0.59 0.61 0.59 0.57 0.59 0.58 0.56
3.00 0.65 0.63 0.61 0.63 0.61 0.59 0.61 0.59 0.58
4.00 0.67 0.65 0.63 0.64 0.63 0.62 0.62 0.61 0.59

5.00 0.68 0.67 0.65 0.65 0.64 0.63 0.63 0.62 0.81

Lamp Data
Sr. No. Type of Lamp Wattage Lumen output

18 (Halo phosphate) 1015

36 (Halo phosphate) 2450

1. Fluorescent (T8/T5) 18 (82/84/86) 1300
36 (82/84/86) 3250

28 (T5) 2800

9 600

11 760

2. CFL 3 920
18 1200

TABLE-36

Correction factors for groups of more than three single-core cables or more than one multicore
cables or more than one multicore cables

Multicore cables:

Number of cables

(Factors to be applied | 2 3 4 5 6 7 8 9 10
to the values for one
cable) 0.80 1070 [ 0.65 [0.60 [0.57 [052 |048 |045 |0.43
NOTES:. .- These factors are applicable to groups of cables all of one size equally loaded, including groups
bunched in more than one plane
2. - Where, spacing between adjacent cables exceeds twice their overall diameter, no reduction factor
need be applied
TURN OVER
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Paper / Subject Code: 52851 / Design Management & Auditing of Electrical Systems

TADLE 14.
IEE-Table 802
Currcm -carrying capacitics and associated vollage drops lor twin and

multicoro p.v.c. -insulated caliles, nor\-armourcd (copper conduclors)
} Conduclor opsruling, lomperlurg : 70’C

f nsialintion meiods Ao C 1o ~hslq“lllm-m¢lhods§ 1 Hol . Insiokation method K of Fig. 1
Fig. t {Enclosed] . _#ig. 1 {Clopod dircet) {Oofinod condilions?)
One thre i .Twin coble * One Iree: . Twin cabl ' \
Cphen| QeunoH;  Opngeye | gabecht Ompugee | gmimaty  Omeges
seclional prolccuve conductor  withaut protective pmleclwe nduclor - wilhout plolccbve prolecuve co uclor " wil ul ploloclm
e S| CHVET R *mrz":' e
o de threc phase ’ ) . Mweephase.. | . .- s JNOOPN 8.
Cuncnt Vol Cuuen{ Volt —wanl Vok . Cureni— Volt .
| Srying drop acn ol cap ”}q %'eof C gaagay&m ‘;’a'?r CunAm N Mé?
| capacity ,‘,.Egm p v an? Y ke - v -'ampero car amp .
pal - pet - per ly "gm cll
melre n meire melrs
b 2 T3 4 3 [ A 8 9. 10 . 12
® mmt v mvV mv AT e TmV TA V A v
S I S B ™ At N S 3 . o ":
15 18 .28 16 24 20 8 17 .24 . - B -
25 24 7 .21 15 28 :7 A, 1S . .. AT
4 1 3 1 9, . . . « CABLES
6 4:% 17'1 : ::;6? % i‘g 74 3‘3 6.2 . . . .

! 83 2 8 7 43 X 3 . D

18 0 2z 62 1.3 ‘°g f .9; . 12 | ‘. e

2 79 1.8 70 8 i ;

3. RN 13 ), 15 . 10 ] . B

é it Weox o) B o R T o‘,é 2. Qq

L. - . 7 ! 64 17! 0s7 | 1 © 057,

] Do oo 8 o8k Ny o8y &3’8 £ R R
120 .. . . . 2% . 040 036 - 251 0.34 8906 040 038 265 . 034
180 . . - - 30 632 025, 267 - Q29 A8 032 025 302 029

185 . . . - 380 029 .23 . 30 024 400 020 023 345 . 024

240 O . - 450 025 018 : 3w 020 474 025 Q18 - 413 020

309 - . . . 520 023 014 450 018 548 023 014 474 08

400 . . - - 600 022 041 0.17 1 .1

FOR AN  TEMPERATURE CORRECTION FACTORS : e

B nl lemperalure ' 25 3C 40'C 45°C USDIC  5EC  60'C 65°C

Corroclon acior 06 OS¢ o0& 075 071 D061 050 035

TABLE 15 .
|IEE-Table 9D3
Current-carrylng capacities and assoclated vollage drops 1or twin and
mulllcom armourod p.v.c. -insuhted cobies (coppcl conductors)

) o Conduc!otoporaung umpamu.vu T0°C

" ’ lnslauéﬂonmomodE FantholTahloH . Co msxaunxonmamodmraunn
) {'Clippad direct) . - ' (Delined conditions”} -

Conducior {  Ona lwin cable single phase | Ona ree - or- four core cable Onetwincabiesinglsphase |~ One threa -or- lowr
0034 a.corde . Ovep-phase - acorde . me;abhthr»-phuu &
proy Currant . Voitdrop © Cumenl ° Volldrop-- |- Cuwrent Vol tdrop -Current ~ ; Moltdrop

carrying par ampere camying  perampero ). cxtying porampory - canying . 'peramoars
capacity permeve capacity per melie capacity permaire © capacily - -permebe
b2 3 | s s | 8- T | s e

mat A v A w o A m A o

‘15 P 2 18 . . N -
25 23 18 24 18 . . . . !
4 a7 12 3t . . . ] . - }
3| 6 ® 74 f 3 50 73 S es |
10 86 43 55 38 69 43 5" as
16 8 2.7 73 23 50 27 7’ 23
25 15 1.8 97 1.6 121 1.8 102 1.8
35 142 1.3 119 13 149 1.3 125 1.1
50 168 0.92 147 091 - 180 692 - 155 0.61
ac = dc ac . dc .
70 209 065 064 180 0,57 220 0.65 0.64 W .. oS
85 257 0.48 0.48 219 .42 270 048 0.46 230 0.42
120 295 0.40 -0.26 - 257 0.4 310 0.40 0.38 270 034
150 337 0.3 0.25 +295 0.29 355 0.32 0.28 310 028
185 30 029 0.23 333 0.2¢ 410 029 0.23 y '

240 461 D25 0.18 _39 ), - 0.20 485 025 0.18 228 . 8'% h
300 523 023 0.4 51T .. 018 550 023 0.14 475 0.18
400 589 0.22 0.1t - 523 0.17 8§20 02 o011 550 047 |

FOR fwmsnxm Iswemwrg : CORREW‘:: :ACTORS - oo B
iont Lo (] . o 35°C 40°C 45" 5¢° 5%
Corrogtion lacl ' -1.08 0.94 007 079 O‘ﬁ 506? ‘% sosg
[ TURN OVER
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Paper / Subject Code: 52851 / Design Management & Auditing of Electrical Systems

TABLE 20
JEE-Table 9K1
Current- caug)ng capacilles and assoclated voltage drops for single-care p.v.c. -insulated cables,
non-armoumd with shoalh {Aluminium conductors

- : .. Condlactor operaung temperature : 70°C
lnslaltahonmelhods AT Tol - Inshcation melhods E to'H d-- ' nstsliation method J of Tabie 13, -
Tabid 14 {'Enclosed’) .__Tabia 11 {Clipped direcl) .. . .____{Delinéd conditions’) °
Cros 2 Cablos, singt * 3ot 4 cables] © 2 Cobles, sipgle- LA cabtos Flnl of vertical (2. cabl Ing! ratodl
secﬁgna? phase : i, o";m d?c. thvoe-phaso a.c pnase uc or d.c. Wreo- phasc a. c phase gc.c.aor( dcc? 07' 5;'4. (STcahlu
area of i g cables IRrae-phase) phm) 3
conduciorf Cunenl  ¥al| ww Current Vol Cumm Vohdl opper  Curent’ Vbl © T voldopper . .
-jcarrying al carrying drop | carrying ampaie car ing 000 o amperw L L -.droa .
< |capacity  per melu capacily per capaclly ‘pet melre city . pot Current: - m T Curr - pof
i ——— ampare e ampers |canying ____ Pa mebw ,YZ',"f W
il par capacity 1ph  dc. '5 Bﬁ‘ capaslty .
A ge. dc melis 3¢ de molre . melro
) 1 3 - 4 .5 6 7. B... 98 .1 11 12 1{» 34 - 18 37
" P mv . m A mv ] A -mVv. oV A mv | A Z'}.V mV A* v .
B 16 45 45 52 9 . 7 45 45 65 39 : Cale e . J
A4 % 28 28 .8 15
5

. ‘21 20 105 1.8
8 55 15 12313
a9 . TE 100 156 6.9,3-;

23 677 0¥ 1M 069 :

261 062 060 255 056

64 1,208 05t 049 259 048
.. S35 042 039 200 040
» a1

476

54

643

73

2

A

60

78

9%

> AR K § :
0 {150 12 10 125 1.8

175

205

25

‘35 . - .
20 | - .o . 034 020 361 0.4
w0 | - . . . 020 020 4% 030 h
180 . . ‘ R 026 0.9 4865 . 0.28. - F
480 : . . - . 023 0415 5410 026 N i
600 . . e e, ‘021 032 816 024
ATURE cpnnscnon FACTohs : B
FoR mmmrwmparaun 29C 38 < 4PC U . so°C. B8
Correction lactor . 106. 094 087 079 Q71 -0

TABLE 2f¢ o ) L
IEE-Table 9K2
" Current- -corrying capacilies and asscclatod voltage draps for twin and:
mullicore armoured p v.c. -insulated cables, non-armoured {Aluminium conductors) 5 :
. : _Conducter operattng temperature ; 70°C

{Ca'nduc- - Instaltation malhodE,!oHTclTabla 1 : Instalialion misihod X of Tabla 11
tor {Cippechdiecl) - . . . . {‘Do!muomﬂlms')
cross " Onotvinca oo slngla phm mmm.» Feur core cable, | Orie twin cabis, smghphan Onm\rn-or—iouroouc-un.
sectional e orde, 1 Gwee-phase | ac.orde thtu-plmo
¥ = e ”
MO T Corent vgnqm L Current 'Voldfop_ . Curront Voll drop_ Curord Vondvop ;
: carrying per ampere:{  coirying por ampore cafrying pet amperg carrying per ampere
1 * capaclty . par meue {  capacly per melre capachy , permete|. - capacity per metre.
. . 3 . 4 .5 ) 8- Y B 9
| o COA Comv oA AT v A ‘v
16 &2 45 .53 .39 65 45 5 - .39
B 2 82 ' 23 70 ;28 86 29 74 28
35 -102 2.3 . 86 © 18 107 21 of S8
50 120 15 108 ~ 13 125 . 15 om0 a8
70 150 ot ) e 093 | 1% : 11 . 059
95 185 o7 | 163 0.68 195 0.79 v/ 088
120 . - 190 0.54 - - 20 . 0.54
150 - oo 2w 045 - - - - S -0.A8
185 . -} 21 0.37 . - 260 © . 0ar
240 . . 296 029 . : -1 an "0
300 - - 340 0.25 - . 358 . 025
CORRECTION FACTORS g
FOR AMDIENT TEMPERATURE ‘ .
Amblon lemporature 250G 35°C  40°C, 45°C  SO°C  S5°C. 60°C 65°C
Correction factor - 1.08° 094 087 079 071 - 0.61- 050 0.35
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Paper / Subject Code: 52853/ Illumination Engineering (DL OC)

Duration: 3hrs [Max Marks:80]

N.B.: (1) Question No 1 is Compulsory.
(2) Attempt any three questions out of the remaining five.
(3) All questions carry equal marks.
(4) Assume suitable data, if required and state it clearly.

Attempt any FOUR from following.

a Explain the Laws of illumination. What is horizontal and vertical illumination?
b What is DMX control?

¢ What are the requirements of a street lighting at a junction?

d Explain with neat diagram working principle and operation of Induction lamp.

e Explain briefly circadian rhythm.

a Discuss the various optical control techniques.

b Ilustrate different means and ways to minimize the glare in indoor lighting design.

a  With neat diagram, explain the construction, working and features of discharge lamps.
b Compare the design factors to be considered for industrial area and hospital lighting

system.

a lllustrate how daylight integration can be done with artificial lighting in offices and
educational institutes?

b With neat block diagram, explain basic driver circuit for LED lamp. Explain different
driver circuits for LED lighting system.

a Compare the design factors to be considered for indoor sports and outdoor sports lighting
system.

b Explain design of Lighting Control Schemes for energy efficient lighting system.
a Explain tunable white lighting technology with neat diagram and also mention its

applications.

b Write short notes on human centric lighting

*hkkhkkikkkikikkkikk
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Time: (3 Hours)

Q.1.

Q.2.

Q. 6.

43299

Note:
1. Question No. 1 is compulsory.

2. Attempt any THREE out of the remaining FIVE questions.
3. Assume suitable data if necessary.

(a)
(b)
(©)

(d)
(€)

(@)

(b)
(@)
()
(a)
(b)
(a)
(b)

(@)
(b)
(©)
(d)

Paper / Subject Code: 52888 / Environmental M anagement

Answer any FOUR of the following:
Discuss on : pillars of Environmental Management.
Elaborate the ISO 14001 EMS Model for Municipalities.

Unawareness or ignorance of environmental protection will lead to detrimental
consequence comment. Justify the statement.
Define Environmental Objective as per ISO 14001

Explain the various keys components of EMS.

Write notes on the following :

a) Applications of Environmental Management System.

b) 1ISO 14001& I1SO 14010

What are the challenges of Environmental Management?

How is CSR related to Environmental Management? Explain with an
example.
What are the guidelines to conduct and Environmental audit?

What is Total Quality Environment Management Concept?

Discuss on factors destroying the Environment with example.

Write short note on Loss of Biodiversity as related to global environmental
concerns.

Discuss the key success factors for applied to almost all the operation for EMS
implementation.

Answer the following:-

Discuss on 5 biggest environmental problems of year 2023.

Explain limiting factors and carrying capacity as related to Ecosystems.
How does EMS help in improving environment quality?

Discuss on Environmental Issues related to Indian Context.

Pagelofl
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Paper / Subject Code: 52876 / Power System Planning and Relibility (DLOC - VI)

(Time: 3 Hours) Total Marks — 80

N.B.:- (1) Question No.1 is compulsory.

(2) Attempt any three questions out of remaining five questions.
(3) Assume necessary data wherever necessary.

1. Attempt the following 20
a) Define failure rate and repair rate.

b) State characteristics of load.

c) State LOLE, LOEE and EIR
d) Describe peak load forecasting.

2. a) Describe important points in long term load forecasting. 10
b) Explain the weather forecast model. 10
3. a) Describe frequency and duration method. 10

b) A system is having four components with individual reliability of 0.92,
0.94, 0.96, 0.98 and 0.95 each. Calculate reliability and unreliability of a
system when the components are connected in i) series and ii) parallel.

10

4. a) Define following index: 10
a) System Average Interruption Frequency Index
b) System Average Interruption Duration Index
c) Customer Average Interruption Duration Index
d) Customer Total Average Interruption Duration Index
e) Customer Average Interruption Frequency Index

b) Consider a system containing five units of 40MW each with

FOR=0.03. Prepare the capacity outage table for the system. Find Loss of
Load Expectation and risk factor if the annual peak load is 180 MW and base
load if 40% of peak load.

10

38331 Page 1 of 2
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Paper / Subject Code: 52876 / Power System Planning and Relibility (DLOC - VI)

5. a) Describe Reliability evaluation of radial distribution Feeder
system 10

b) Calculate reliability evaluation using conditional

probability approach in the following system with each component
reliability 0.99. 10

Bl —fie

| /
m;pﬂ’ 5/-'."‘. F:! i

,- A b ,".:C:‘,llf

6. Write short note on any two 20
a) Markov process with two state model.
b) Capacity Outage Probability table

c) renewable energy and reliability of power system

*khkkkkkkkkkkk
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Paper / Subject Code: 52877 / Lighting System Design

Duration: 3hrs [Max Marks: 80]

N.B.: (1) Question No 1 is Compulsory.
(2) Attempt any three questions out of the remaining five.
(3) All questions carry equal marks.
(4) Assume suitable data, if required and state it clearly.

Q.3 2

Q.5 a)

35659

Solve ANY FOUR questions from following.

With neat diagram, explain the operation of integrating type photometer.
What are the various optical control techniques for interior lighting.
Specify exterior lighting design considerations for sports stadium.
Explain briefly circadian rhythm and human centric lighting.

Discuss the various driver circuits used for LED system.

Explain with neat diagram working construction and operation of HID lamp.
Explain LED lamp components. State advantages and disadvantages of LED
lighting.

Discuss briefly the design factors to be considered residential area lighting.
Design lighting scheme for an industrial area measuring 50 m X 20 m. The
ceiling height is 7.0 m. The area is to be illuminated to 150 Lux using industrial
high bay luminaires with lumen output of 20000. Draw the lighting layout
indicating spacing between luminaires. Specify assumptions and justification.

Draw and explain the different luminaire layouts for major road lighting.
Design the lighting scheme for a major road having two-way heavy traffic. The
specifications are as follows: Total width of the road = 20 meters; width of the
divider = 1.0 m and length of the road = 2.5 km. Use 250 W LED streetlights
with 25000 lumen output. Find the number of lamps, luminaires, spacing
required and arrangement of lamps. Specify assumptions with justification.

Explain daylight integration with artificial lighting for energy efficient lighting
system.
Discuss the design features of solar powered LED street lighting system.

Use of lighting control techniques increases efficiency of lighting system.
Justify.

Explain tunable white lighting technology with neat diagram and also mention
its applications.

2BAB4AC27853AADDEASA77734951C8F05
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Paper / Subject Code: 52852 / Flexible AC Transmission System

Time: 3 hour Max. Marks: 80

N.B.(1) Question number 1 is Compulsory.

(2)Attempt Any Three Questions From Remaining 5 Questions.
(3) Answers to Sub questions Should be grouped and written together.

Q1(20 Marks)
A

B
C
D

Q2.(20 Marks)
A

B

Q3.(20 Marks)
A

B

Q4.(20 Marks)
A

B

Q5.(20 Marks)
A
B

Q6.(20 Marks)
A

B

42283

Solve all Questions

Explain various parameters which limit loading capabilities of transmission line.

What are the objectives of voltage and phase angle regulators
Explain in brief the basic types of FACTS controllers
Write short note on ideal Load compensator.

10 marks each
Explain power factor Correction in single phase AC system.

Explain variable impedance type series compensation(TSSC)

10 marks each

Explain the Thyristor Control Phase Angle Regulator

Explain the fixed Capacitor Thyristor controlled Reactor (FC-TCR) in detail
along with operating VI characteristics.

10 marks each
Explain UPFC in details with its phasor Diagram

Explain switching converter VAR generator

10 marks each
Compare HVDC with FACTS.
Explain the shut compensation by synchronous voltage source

10 marks each

Explain power flow and dynamic stability considerations of transmission

interconnection.
Explain Midpoint voltage regulation of line segmentation.

*hkkkkhkkkikkikikkik
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Paper / Subject Code: 52872 / Power Quality and FACTs(DLOC - V)

Duration 3hrs Total Marks 80

NB: 1) Question No. 1 is Compulsory.
2) Attempt any three Questions out of remaining five Questions.

3) Assume suitable data if necessary and justify the same.

Q1.  Answer any four of the following questions

A) Distinguish between power outages and interruptions

B) State objectives of shunt compensator
C) Explain different causes of voltage and current harmonics.

D) Explain series connection of active filter.

Q2 A) Comment how harmonics affect the rotating machines
Q2 B) Explain need of transmission line interconnection. Also explains factors

limiting the transmission line loading capacity.

Q3 A  Classify in detail the power filter used for harmonic elimination and
explain any one with advantages and disadvantages,
Q3 A) Enlist common power quality issues. Explain any five of them.

Q4 A) Explain various basic FACTS controllers on the basis of their connection
with needful diagram. Give One example in each categories.

Q4 B) Explain the operating principle of the Thyristor Controlled Reactor
(TCR) in detail .

Q5 A) Explain the Thyristor controlled phase angle regulator (TCPAR).
Q5 B) With the neat phasor diagram explain power factor compensation using

capacitor.
Q6 A) Explain switching converter type series compensation (SSSC).

Q6 B) Explain Switching converter type VAR generator. Explain its basic

operating principal

kkhkhkhkhkhhhkhkkkkkhkhkhkiikiikkx
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Paper / Subject Code: 52871 / Electrical System Design, M anagement and Auditing

(Duration: 3 Hours) Total Marks: 80

NOTE:
1. Question No.1 is Compulsory.
2. Answer any three out of remaining five questions.
3. Assume any suitable data wherever required but justified the same.
4. lllustrate answer with sketches wherever required.

Q1 Answer the following Questions.
A. Why electrical drawings and plans are prepared
B. Why motor control centre are developed
C. Discuss the battery selection criterion for UPS application
D. Discuss the application of cumulative sum method application in industry

Q 2a Explain how BLDC fans and energy efficient motors are energy efficient.
Q 2 b How will you carry out energy auditing of variable speed drives.

Q 3 a Discuss how benchmarking is an auditing tool.

Q 3 b Discuss the sizing of bus bar and DG set.

Q 4 a Discuss cable management and installation system.

Q 4 b Discuss how the sizing of transformer is done for a given set of loads.

Q 5a Discuss the designing of electrical earthing system.

Q 5b Discuss the sizing and location of capacitors for power factor correction.

[20]

[10]

[10]

[10]

[10]

[10]

[10]

[10]

[10]

Q 6 a Discuss how maximum demand controller is a tool for monitoring and targeting. [10]

Q 6 b Discuss the implementation of energy management system.
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