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Elective -7  Renew E 4 QP Code: 6136
Duration: 3 hours ‘ %Z’/ﬁ | 5.{-.,,.{*‘!{;.-_ Max marks: 80
NB.: 1. Q.1iscompulsory

2. Answer any three out of remaining five questions

3. Assumptions made should be clearly stated

4. Assume any suitable data wherever required but justify the same
3. Use graph paper wherever necessary

Q.1 Answer any four of the following 20)
(a) State and compare various renewable energy sources. What is the possibility of mitigating
| the problems faced due to fossil fels with integration of renewable energy? SN
(b) Compare mono-crystalline, poly-crystalline and thin film solar PV technology. (State the
effect of mismatch in modules on Solar PV system performance . S 7
(¢) Explain the concept of maximum power point tracking (MPPT) in solar PV Explaintthe
working principle of the “Perturb and Observe” MPPT algorithm with the help of suitable’
diagrams. | - e -~
(d) Describe the working principle Fuel cell and its electrical characteristicsy Nl 7
(¢) If & roof top solar PV system of 20kWp is installed in city like Mumbai, hew much erergy
yield (generation in kKWHr) can be expected in a vear? Justify the answer with suitable
. calculation and assumptions. VW v :
() What is the importance of Snergy storage systems in renw.fabj;.mé’lﬁ--.gpplim::-::-ns'.E' Justify
your answer with the help of suitable examples. y ¥y Vv .5
Q.2 (a) Assume that a 3 phase 415 volts solar PV grid mnnectedrﬁg;fﬁ.hguﬁfig- be designed for a 75
kKWp. If the solar PV panels to be use are of Pop= 250Wp, V= 29 Vvand I.,= 8.62A at STC,
calculate the numbers of series and parallel combination of the solar PV panels need to be
used. - (06)

(b) Assume that for a certain aparating cnnditimm,;giféﬂm P?,aj.gdula has its maximum power

point at P .= 250Wp, V=29 V and [mp= 8.62A. %Htismcﬁm by which we can extract the
maximum power? Suggest a de-dc convertersuitable to'be used as MPPT converter if the PV

module is delivering power to a 1502 resistdnce? Ca culate the duty cycle at MPPT., (06)

(c) For a single phase standalone solar PV4gystem th batt
residential application which has average | lectricity i
Calculate (i) solar PV array tapamtyﬁﬁm;mﬁ%f series and parallel SPV modules if poly-
crystalline PV panels of Poy= 250Wp, V., =25V and lmp= 8.62A at STC are used (iii) Area

ri i

occupied by solar PV array {w} IZ“mi;s lead acid battery storage capacity in AHr (ampere

el _"'\n.

hour) and WHr. Assume suitable déta if fiseded. (08)
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Q.3 (2) Explain the working Wmdﬂnﬂr W?ﬂm (WES) with reference to the following: (14)
(1) Different components of WES ™. - (i) Types of wind turbine =~ |
(iii) Wind turbine chafacteristigs ™ - (1v) Types of electrical generators used in WES
(v) Power convertc rtopelogic: Used for WES | _ 5 ;
(b) Describe the opérating prifi¢iple of wave energy generation. Compare it features with Tida]
- | (06)

energy system. .';:- 3

Q.4 (2) Draw I-V (eurrent ’_vslﬂjgu!tagc) characteristics of a solar 2V panel with Vap™ 29 V and I, =
8.62 A at iﬁﬂﬂ"ﬁ’hﬁ{at STC) and clearly mark all essential parameters on it. (06)
aripisitypes or forms of energy storage which are commonly used in renewable

ySterz-and compare their performance. What type of energy storage is suitable for

'atism with (i) solar PV source (11) Fuel cell source? Justify your answer.  (14) _

i g, ] i .ﬁgﬂlﬂd? (l []J
(Eﬁ jaw and describe any one hybrid power system based on renewable energy sources and

‘:- {C}- Y storage. (10)
i cribe the following with the help of suitable examples and diagrams (Any Three) (20)

2 “{a) Solar thermal energy systems |

(b) Solar PV Micro-inverters

(c) Applications of energy storage in electric and hybrid vehicles

(d) Future trends in power generation and distribution
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