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1.

2.

a) Define the term: Irradiance, Insolation, Peak sun, Air mass'

b) what are the maximum and minimum noon altitude angle for the location 27 degree

40 minute latitude?

a) compare the IV curve of solar panel with characteristics curve of a normal diode'
' 

Also draw solar equivalent circuit at ideal condition'

b) Explain the effect of shading and its mitigation'

a) Explain thin film solar cell.

b) Explain silicon purification method for the construction of solar cell'

Explain the topologies of inverter with its advantage and disadvantage'

What is MPPT? Explain Incond MPPT algorithm'

a) Describe recent development in batteries'

b) What are the components of solar water pumping systems?

Discuss the technical issues related to high penetration level on grid

system.

14+41

[4+41

14+41

t8l

L2+61

[4+4]

4.

5.

6.

7.

8.

connected PV

t8l

Estimate the size of PV array,

remotely located school with
estimate the cost of the sYstem.

SN Load Quality Watt/unit Hours of use

1 LED bulbs 10 t2 8

2 Wifi-Router 2 20 24

J Desktop Computer J 2s0 4

4 Proiector unit i 300 2

5 Water pump 1 1.5 hp 2

g.a)DrawsinglelinediagramofgridconnectedPVsystem.

b) Explain about the IEEE standard for integration of distributed system in grid'

10. What are the socio-economic impact of solar PV in rural areas of Nepal?

*{<{<

charge__controller, battery bank and inverter to electrify a

follo-wing load operating 22AY 50Hz AC supply' Also

Assume iuitable data where necessary. [10]

[4+4]

t6l

Exam. Back

Level BE Full Marks 80

Programme BEL Pass Marks 32

Year / Part IV/II Time 3 hrs.

candidates are required to give their answers in their own words as far as

Attempt All questions.

TheJiguies in the margin indicate Full Marks'

Assume suitable data if necessary.
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Candidates are required to
Attempt All questions.
All questions corry equal Marfu.
Assume suitable data if neceqsary.

affects the performance of solar cells.

2. a) What are tandem cells? Explain thin
disadvantages.

give their answers in their own words as far as practicable.

:4'.; $'.fiffi",:;il
$.8-TJffiAF{lYI

1. a) What are the factors affecting spectral distribution and intensity of a solar radiation?
Find the optimum tilt angle for a south facing PV module in Satdobato
(27.65' latitude) at solar noon on Feb.4 ( day number, n : 35) l4+4J

b) Draw I-v and Power curve of solar cell. Explain how irradiance and temperature

L4+41

film solar cells u,ith advantages and

12+61

b) Diau' a suitable control block diagram of a PV water pumping system and explain
briefly about each components involved. t8l

3. a) Estimate the size of PV afiay, charge controller, battery bank and inverter to electrify
a remotely located school with following load operating 22OY 50 HzAC supply. Also
estimate the cost of the system. Assume suitable data rvhere necessary. t10]

SN Load Quantitv Watt/unit Hours of use
1 LED bulbs L2 l2 8
2 Wifi- Router 2 20 24
a
J Desktop Computer a

J 250 5
4 Proiector unit 1 300 a

J

5 Water pump 1 1.5 hp a
J

6 Fans 2 60 lla
7 Printer 2 800 a

J

b)

4. a)

b)

5. a)

b)

Explain the process of recycling the PV modules. 16]

Explain the working principle of a buck-boost converter with necessary mathematical
derivation and figures [gl
Differentiate between single and multi-stage grid connected PV system. Mention the
advantages and disadvantages of transformer-less integration of PV into the grid. 14+41

Discuss the technical issues related to high penetratioii level on grid connected pV
system.

What are the codes and standard applicable to PV systems? Discuss about the IEEE,
1547 Standard that addresses the issue associated with gird connected PV system.

***

t8l

l8l
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,g,i't..ii,g, (Et! e u in,,e Ii) /rxi i j at iI
Candidates are required to give their ans,,vers in their own rvords as lar as practicable.
Attempt A ll q ue st io ns.
The/igures in the margin indicate Fu{t-Markq.
Assume suitable dola if necessayy. Iry'S#ffiffi|

[LlTryAffiY]
1" a) what is solar constant'/ Ilor,v does the solar spectrunr get changed before reaching thesurface of the earlh? Fiow are direct and dif"hisc solar radiations rneasured? {Z+s+31b) Explain the need of i:r'pass ciiodes and blocking cliodes with fig,res, t3lc) Draw solar cell equivalent circuit. what frctors limit the output of a solar cell? i5l2' a) Differentiate mono cr1'stalline and polvcrl'staiiine solar cell regardilg perfbrmanceand production process. rvbsru'rr 

tg]b) Why are int,erters considered a ma-jor conlponent in a pV system,l What ibctorsshould be conside'ed ulrile, sclecting Lattcrl, for pv_sl stem? isl3. a) Explain with diagrams the different tlpes o1.DC-DC converters. 
iglb) Fxplain the potential environmental impact of use of solar pv si,stem, How solar pV

helps to uplift the rural lifb stanclard,i 
ur *vrrr! 

t6l4' a) What do you mean by' islanding effect rn Grrci connected pv system? What is theeffect of PV integrati.n'::r voitage profire of a feeder? 
tglb) Estimate the sizes of'solar alray, battery bank. i,verter and other components neecledto operate an academic block with 220 v i 50 llz lcads as listed below.'Also provide arealistic estimate of the cost based on ollment markct prices in Nepal to install such asystem. Assume suitable data if required. r'-- -" 

rr^r
S. No.

I
Load QUent4f Watts i Houis of-Lrse

LED Bulbs 13 9 IT
2 Laptops l.)

ll
i1

40 a
J3i--?-l Desktop Conipulg!

Printer
120 tl.t

1 000 2

t5 Projectors s 200
6 wl l1 KOUter I 10

Lq
12

7 Communlcation Eguipment 1 2A
8 Water Pump 2 lHp 1

J

5. a)

D)

what are the main provisi,rns outrined in IEEE i 547-2003 regar<ling the gridconnected FV svstem? \l/hat ciranges are implsmented in the new IEiE l5{T-201s? l4+4)I)raw a single line ciiagrarn of grid connectecl pv system? What factors should beimplemented in the moclern ,,lrr.i gricl connecteci inverters for grid-stability? 
14+41,kx*

Full Marks 80

Exam.
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Year I Part fV i II Time 3 hiJ.
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,/ Candidates are required to give their aaswers in their ol.vn words as far as pract
'/ Auempt f!!quesrions.,r' The./igures in the margin indicate {ull MafkS.y' Assume suitable datu if necessary.

1. a) l)*scril:e tht sp*ctrxl riisuihutir:rrt *X'fhe l:lm*khod"r, radinticn flr*m $un" H*w ilr* Efirmot
*nd riif{ilse snl*i: rac}ixtions rneasur*d? [S+31

h) H*rv clnl:s *hnrling atkcl th* i"r*rli:xilancc nl'* FV *sll'l Holv cnn th*se ef&*ts he
mitig*l*cl'? 

[S:tr

c) A i,V tnoclule is rnrJr lrp trl 3{j iderutiuril s*l{s, *il wirmd in s*ri*s. With l-suli
ins*iatinn {1 kW/nr'}. each ccll ha^s sh*rt*cirsreit current Isg * 3 4A" and at 2S.C its
r:*v*r$e s*.turntir:n curr'€nt is Iq ,= $x I il-is A. Pnrallel r*sistmfir* H.p * 6.s f) and sclries
rrlsistnn*e R^5 * il^0fiS.
Find the r,*ltergff. curr*nl *nd parvnr tlelir,ereel wh*n the .iun*tiun v*trtag* nf, earh c*li
is 0.5u V. 

L3l

2. mi What *r* I:)pitaxinl thin {ilms? l}es*rib* th* strurt{ure of ffiaAs c*11 and its
*iraract*ristiq:s. [3l.S]

b)

3" a)

h\

b)

s, a)

\\rh)' iil'* inr,*fiers cunsicl*r*d n m*ir:r coffipfin*nt in a PV xystem? WTrat *re thnir
ma.i*r-p*r{irr*r*ncr pitrfit}}L^:t*rs'l tr}t:s*rih* sqLr$r* lv*rr* invert*rs \c,ith dia6ru*lrs. tr2-}-?+41

Wi:;at is iiie **nc*i:L o1'Mnximum F*l*-*r $)*imt (MilPi tr*cking? {)ompar* -P*r[urh 
nnetr

Llhserve (t)&{-}}' altd 'insrsrnrntml il*nciuct&fiqlf' n}gnrithms **rptrcyert f*r h{pp
trn*kins, 

[4+,.{}
Whut is tiru *fi'*ct t'1'['V ir:regr";rtir-rn rnn th$ vr:]mge pr*iil* *f a fleeder? "l{*:rv is t}r*
sltt:r{ *ir*r"ri,{ mr"r*lysis c!*nr..r{'t*r th* F\t lntegra{ion'l [-$"i-4]

{lsti*:nt* thc sizes erl'si:lnr ;uyii}) h*tt*ry h*r*r, inverti:r anel at}mr or:mrp*nents nsecimd
t* op*ral* mn *cilc{*rnic b.lcick lr,i{h }ii$ V/ sil }{a loads as listed hcl*w. A}** pr*vide a
realisti* *stimat* r:fthc cr:st bns*ei *i1*uff*nt ltl*rket prices i:r Nepal to lnstall such a
syst_gg:$glume suitable data if required. [10]

S.No. Load Q,itgrt!
I.ED Bulbs t3

. I)rsktul) L {lnlputdrt , Printer
r{}CI

7 -...,_ -Conr311lpririition l1,qplpgrent

l{*rv *an PV hi: ertlpiny'*d in I-i}r$ syst*rn? I}*scrih* itriff*rsnt charging scli*mes *f
LIFS b"v FV nnel grii1. t6l
srh*t ;m'e th* m*jr:r ilsp*ct$ *f IHHtr 1547 stzurrJard fi:r grid co$flec{*d pv? [s]

i0

Lit)

!i xrtrxl "

{-qr1*! : Hr. Full r\&nrlw I SS

Pr*gr*mxnq r $}Itr"" []*tsu Markq I 32

V*u* lt;;rt l"i\i l-ti tr rurc , _i

Watts Htlurs of,Us*
I 9 4
2 Laptops 3 4il 3
l I t?0 4

1 I UUU ?
5 Projectors 3 3

$/i-Fi Router ,[ 16

l ,iU t?
8 {rans 4 dl
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'/' Clandiciates are required to givc thcir ansr.r,ers in their out-r lvr-rrris as far as pracricable.
/ .4ttt:rttltt All qur'stiotts
'/ The.figures in the rrturgin indicute Fult fuIurk;.
'/ ,lssume s'uitable tlalu if'tte.cessarl,.

1. a) Define altitude and azimuth angle. Find the altitude angle and azimuth angle for the sun
at 3:00 P.M. solar time in Kathmandu, Nepal (latitucle 27.67') on March l(n=60). tgl

b) With the aid of IV curve of a typical PV cell, explain how the internal Iosses affect the
performance ofa PV cell. Also explainthe irnpacts olternperature and insolation on its
performance.

t8l

2. a) Difl'erentiate between MPPT and PWM charge controllers. Discuss also the effect of
temperature on their perflorrnance. tg]

b) what are thin fihn and thick film solar cells? Differentiate
thin filrn technology* in the fabrication of solar cells.

3. a) What are the different power electronic topologies
the main features of each of them.

between conventional and

t8l

implement in PV system? Explain

t8l

t8l

b) Draw a neat diagram of bidirectional dc to dc converter and explain its operational
features, Bricfly explain ab.ut its applicati.. in pv system.

4. a) Draw a suitable control block diagrarn of a PV water pumping system and explain
briefly about each components involvsd. t6]

b) Estimate the size o1'solar an'ay, battery bank, inverter and other componcnts neede<l to
electriff a remotely located publio school with following loads operated by Z2Ay/ S0
Hz ac supply" AIso provide a realistic astimate ol"the cost basecl on current market
P!1es in Nepal to install such system. Assume suitable data where necessary. [r0]

SN Load *Q$n!iLv Watts/unit Hours of use
I Fluorescent lam 20 40 7,)

__-U9*!9p"g9rn-pgrgq 
"

l0 100 5
J _ "__llnlglphqlpcop)1- _ 2 800 2
At Farr I 60 4
5 __ _ ..lig_-e"_q3or -U-nits 3 150 3
6 .Rg[ige_1ato1 2 600 24
7 Water pump I 746(lhp) 2I Microwave I 1000 I

a) What are the codes and slandartls applicable to PV system? Discuss about the IEEE
1547 standards that addresses the issues associated with grid connected pV system, Ig]

b) Discuss the technical issues related to high penetration level on grid connected pV
system. 

tgl

5.
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'/ Candidates are required to give their answers in their olvn $,ords as lar as practicable.
'/ Attempt All questions.

'/ The.figures in the margin indicate Full Marks.
./ Assume suitable data if necessary.

1. a) What is solar spectrum? What are the factors that affect the solar radiation at earth surface?
Describe the major equipments that are used to measure the solar radiation.

b) What are zenith angle, azimuth angle and tilt angle. Find the optimum tilt angle for a south-
facing photovoltaic module in Kathmandu (latitude 27.67") atsolar noon on March 1.

2. a) Figure below shows the solar cell characteristic of a typical silicon PV-cell. If the maximum
efticienry and fill factor of the cell are 1B% and 0.9 respecLively, determine the area of the
cell.

t8l

t8I

t8I
r.t

B

'4

E
6 r.s
rJ

t

0,6

0

I
I

I

I
I
t

I

fr;{. *-r O.2 0,4 0 4

C(il vclteqe ;1 V

b)What is maximum power point tracking (MPPT) of Solar PV system? Explain Perturb and
Observe methoci of MPPT tracking?

3. a) A Solar Laboratory have installed a 7.2 kWp photovoltaic array. How much energy will it produce
in a year? Tlre location receives an average insolitibn of 5.25 klA/h/m?day air-mass-ratio (AM)

=1.5 and irradiance (G) = 1000 We/m2. [4]
b)Classiff Solar Cell on basis of generation. Differentiate between Monocryshlline and

Polycrystalline Solar cells. t8I
c) In the table given below, the energy used for a year by a city is given below. Determine the

size in kWp of PV to supply the energy for city. Given [ = 16 o/o for PV, PSH = 4.5 hr. t4]

Months Energy Used [Wh] Months Energy Used [Wh]
January 2432,, }{h- - 144000
February 2732 Auqust 119233
March 4562, September 99083
April 9500 October 45540
May 21900 November 25540
June 69958 December 5350

t8l

Exam. Back
Level 80

Programme
Year lPart 3 hrs.



4. a) with neat and clean figures, explain about the grid connected pv system. tgl
b) What does an invefter mean? What are the different types of solar inverter? Describe each

briefly. t8l
5. a) Determine the size of PV array, battery and inverter size according to the load given in the

table. Also provide relevant estimate cost of the system. Suggest ways to decrease the cost
on basis of coincidence fractor. Assume the relevant data reouired. t10I

S,N, Load Quantity Power Operation Hours /day
1 Fan 5 60 Watt 7
2 CFL 10 40 Watt 10
3 TV 2 100 Watt 4
4 Laptop 1 70 Watt B
5 Rice cooker 1 800 Watt 2
6 Water Pump 1 thp 1

b) What are importance of major standards used in PV system? Discuss the relevant standards
used in the PV system. t6I

***
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l. a)

b)

Swbject; - Applied photovoltaic Engineering

sy.!!g$.3ssune suirahle data if required.

LED Bulbs

Deskto Com

Wi-Fi Rourer
Communication

(Elecrive I, (EX76502)

Discuss relevant standards

level on grid connected pV

Ilr*nr"
r I-.t'r'cl

,l'roHrllt.ttntc

, l'titl'I llart

Bt":

Hrii,
Ivlil

I):*ss S.,lrrlis
'I'irue i^t i. J llfs. i

-----_-----------_--l

Full l!'l*rli.q 8ti

2. a)

b)

3. a)

b)

4. a)

b)

|::i:i:::i:: 1:?-ri..<i 
to give their ansrvers in their own worirs as far as pra*icabre.

Attempt Ail que,stians.
TheJigures in the mrtrgin inclicate ?.uil Marks.
A,;sume suitable data if necessarl).

what is solar constant? How does thc solar-spectruni get changed before reaching thesurface of the earl'h? How are direct and diffuic solar ridiutions measured? [2+3+3]
with the aid of IV curve of a typical PV cell, explain how the intemal losses affcct theperformance i:f a PV cell. Also explain thc impacts of temperature and isolation on itsperfbnnancc.

t8l
Make comparison of monocrystalline and polycrystalline silicon solar cells regardi,gtheir production proccsses and pertbrmance. 'vrsr wwrrr rs 

Ig]compare the performance o1' PV-Battery system 'uvith and without utilizingintermediate dc-dc convefier, vvirrrutrl ' 
yz*z*41

Deveiop two*stages power electronic interface schemes associated with grid-connected solar PV system. Explain thc control feature oi'the pv side converter. Ig]what is the etfects of PV integralion on the voitagc profile and short circuit level ofthe distribution nctwork? Exprzii, with suitabre .*u7npi"*. 
*rvrL u.vurL I 

ts]
Draw a suitabre control brock diagrarn of a pv water pumping system and exprainbriefly about each components invorveri. r Lrrv.r. oJrLU,r drru r 

t6]
Estimate the sizes of 

,solar 
u.ou{, battery bank, inverter and other cornponents neededto operate an academic block with 220 Yl50l1z loacls as listed below.'also pr.ovide a

:::i::i.;::l,y:.":ll,l:^.::l o::ecr on currenr nrarket prices in Nepar to instarr such a

r

iprnent

Watts Hours of Use
I 4

1J

I
4A J
na 4

I
;-J

1000 2
200 3

I l0 l6
I

4
20 12
60 4

lt0l

5. a)

b)

What is the significance of
applicable for grid csnnected

Discuss the technical issues
system,

interconnection standard s?
PV systems.

relatcd to high penetration
t8l

t8l

S.No. Load Otiantitv
I t3
2 L?plop_l_
-)

4 Printer
5 Eo-lr9l9s
6

7

8


