Il 9o TAET
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T T At
W 9 — fefeaadean qUTE -~ 00
| faw qUiy | SIS T XA G Xq§ | 9HY
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I
9. A7 9RAeT ArsTeTs AT q (fAfEa 9=rem) T AN R (eRaaran) W gs T faers Ihus g
2. 9w ¥ g fataa wien ggrgg ey |
3. fafga wlretrsr qream 9o qUTAT AT ATAT TUTAT T SIS ES |
¥, A& Wg afeqe (Multiple Choice) YeHE%ehl TTdd 3o [GUHT e Ted I a19d 0
gfqera @5 Fer A | AY IAY AGTAT A9 F0d AT (659 & T AFHET qiT MR @ |
Y. fATRTT GeEEAT UE WUEHT AT GErgE SO UAHEe gaed | R gcid @ueed
JYAEEH] IAT AT GUSH! I IETHHT ATIS, |

% TG YIGHHH AN ARIaE! TF /s Auaaeq  Se Jfgusl guar 9ie areas e
THT FA, UH, a7 qoar Aifaes wdems fafq =1 3 Afeqr srmfe (& eias wusr a1 Feirga
T EATSUSHT a7 99 T T qE) FTAH Lhs TG IGHTAT Tbl TEH 6T, |

9. |WT q I YLTEATATE FAIC TUH IFHIAREEATE AT AT 3 T TIETH G RIS |

S. UTETHH AN AT - 099/99 /9
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q. WOTAR SN, Ufqerae, arise, Aifde ¥ ATide daedl Fr=arohr
R, UTAHT YTR(as G/ TATaeh! FaH T FaaTT e

3. USR] G Siqerd  (d=gfaerd T Headdd) T ATegiAe Sfderd (AuTdel ThHihu 3id
ETAATH) Bl AP TSATHY, ATHITTRATIE AT

¥, WOTHT JHad THE g, SIS, ATHTHTST T FERd

Y. WOTelehl acHT dfqard

. AT ATATdE ATSTATHT IAT Al FFIAT SRR

9, AT TIHRT S JUITAT

c. WIh ALY, qieh, [oHEdes, AMGA T AT AT Tl AT SITARIRT

<. e faepray, araraer, yquur, SHW@@, STEdRI, SUEERTE, FAary GREdH, Stastataed,
ST Fehd AT I TR0

qo. Flter fhfaw, Ira ¥ ITANTAT T AqTerdAr Ao Ioir Giafaer fabrassa qor Jefeqew
Sl 9dgT Feaehl HH T Haed

9. fAFHT Heaqul IUAfdee, AT ¥ A=RINGT HEAdl TH AHIF "edAT qdr qaqdd
Tiafafaes Tl ST

LA ;. TF TAAT fafgd T F4T TIF IR el T Tehleesdld THTNIES QI |

Page 2



0.
1.
1.

9.

9%.

9.

< M NP

L

T IS THET B
T 4T, T qE, TR e U9 A INTarede TOEme TEaHhy

fefraa QA g

gug (¥) = R0 ¥

FIATAT HATATIAHR] TR T Heed

TAT, TATHI, RIGAg, GioTehl [l THaH® qdT TAgdeR  (I=d, Ie9d, T
fergrept g

ATHE AT [aies T TFHl AR

aeiahl A9, Heod T [HlaH, F TR 97 =7 odb Al ArHT ATHHR]
FIHRT @ JUTEAT T AGTANETT G| SATARTT

T J=aTeh! 9= ¥ Hecax =1 @rar aeeedr

HART &R, GXE A6, qhger Rdre, @< g4 ¥ 7g @rdr

I&F FFEIIT ¥ M ("rEeae) aEd
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TS, FIMAT T AR SqFTIH
XTI AT T FBTTET
TFoA, (Maed, =0, 0=, ITRIM T Adca Gea=dl ATHISITARR]

o NN
SALRMNIT T STaThaladl

qrasae a7 Jared! dd, Aeadqdl YaTqaredT= qieel/ ATedHes, JaTirel ATl
I

9T IRBREB] THT, IR T GXAAT FIT AR
TATHIAT FAATHT Febid T Fid, Hecd T JTATTAr
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TUTAhT TAHTT FlaarT
ITATOT FHT A, 053

ATEASIh TTEHAH! ATIRUT T AFHT AqAqH T4

FHHTT JIMETHI ATIRUT T FARE

Fafdal AATHT  AEASI e GeqTHeed ATl T qiHE

TATEAT AHTSTHT TIFIRT, Hed ATAATES [ ATHINS fateear

TATeAh! FATATT A FOTTATh] Ay, AT Hed T HIATE®

Sl [TehTED] AaHHT IH, 51T, ATHRIIF FEITaah] !
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o Q0

R. IHfeqE IS TAGH braehl [AATT AT, JFEX T AAAES
Q0. FFfeas T faepra Afafd FH=AT Farerd frawTae, 2088

9. FeRfcasr Sl TagT dva AT ST TAT GTEA (AT, 2094

9. YSETER HaR UH, J04%
93. e @Rg UF, 30%3 (IR=gE 9, R, 37 ¥)

T I [AHIANET TATHI AT AT AR 9998 i, |

ey faweTa)
faw gueg AFAR el SW AT I
() %0 ¥ FeAXY AF= R0 ¥IIAXOAF=¥0
T ¥l
@) %0 ¥ gIAIXY AF= R0 R geAaXqodF=R0
STHT q00 STIAXY, AF= ¥O | QITAXJOAF= %0
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FEIEY QT THAIANHE TAET FroTeT
(Computer Skill Test Practical Examination Scheme)
forer qUITE | T forwas fivs al T
Devanagari Typing RY yfee
FPYIT T qieeqor S ) :
(Computer Skill q0 ctical)(Pra English Typing RY T e
Test) Windows basic and Y AT JRire
Word processing
Contents

Windows basic
Introduction to Graphical User Interface
Starting and shutting down Windows

Basic Windows elements - Desktop, Taskbar, My Computer, Recycle Bin, etc.

Concept of files and folders
Searching files and folders

Word processing
Creating, saving and opening documents
Typing in Devanagari and English

Text formatting (font, size, color, underline, italic, bold, etc) and paragraph
formatting (alignment, indentation, spacing)
Inserting header, footer, page number

Page setting (margin, page size, orientation), previewing and printing of

documents
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Foiar FAAET Typing Skill Tester snffaear:-

FaaERr Typing Skill Test @& @RMyosrs=ewdiugarText fagas T @EATEAR

HPTRTAAS; -
yEsytaae (Correct Words/Minute) TS A
Y VT %Y 9 9eR gidtHde srad o ¥F
Y AT H OARTEEl ¥ OY ARl BH EeTeE giqide S 040 &
9.y FT |l FRTEGl ¥ 90 9waT H geTeR YiatAqe ardd 0.9y b
90 AT AT ARTEEl T 9.4 9=l FH gereR gfditHde ada q.00 #H®
9.4 AT |7 A=TEEr T Y WeRT BH Feres YiqrAHe arad Q.34 F
Y AT AT ARTEE T 0. AT FH FeeE JqtHTe S q.40 ¥k
.Y AT A ARG T 0 9T FH UFRE YidtHe sad 9.94 ¥F
R0 a7 |1 WETEel T .Y T HH 0gered fdtAqe ardq .00 &
QY AT FrA=IEel T Y, AT HH 9qgereR gfdqtde arad Y AF
Y AT AT TR gET FER WA arad .40 ¥eF

English Typing Skill Test &I T 200 TeEe@adl Tgel Text fagg ¥ /A AR dF
EHE RO

Y@= yfataae (Correct Words/Minute) TS A
§ R % AGITRYIATAAE aTad o ¥F
% a1 Al AwRTeGl ¥ & 9wl FH geTeR YidtHde add 0.40 ¥F
R AT |1 WwaTael ¥ 4R 9T &H g’ gdtAve arad 0.9y #F
93 a7 & FETEGl ¥ Q4 AT HH g gfdqtHe ard .00 F
Y a1 |1 F=Teel T 95 T HH g’ gidrtae ardd q.34 P
9o AT |7 AwRTeel T 9 HRT HH 9geTeR Yiara-e ardd 9.40 ¥
9 AT |7 AwRTeEl T ¥ AT FHH EeTeR giqrd-e arad q.9Y ¥Hp
¥ AT Al TRIEGE T 9 HRRT FH GUeR FiAqtA-e arad .00 &
9 a7 Il ARTEEl ¥ 30 ARl HH gl gidqtHe amdd Y AF
30 a7 91 9T FH g TR qiqrde arad .40 ¥eF
ST A7 TEARTT Typing AT feSUsT Text @75 MR AIHT 2129 Tl Text € S8 =%

A | faSUsl Siar @AERr Text d1 Swit@d TIF aHId qRiardiesd dTRAar Text
AT Punctuation 2139 WIXET UTEUHET AFehT TeTHT TUMAT TRA S | Jag=rd et
Formula 9T <7 91geres gidta=e (Correct words/minute) fetfas |

Formula:
(Total words typed — Wrong words )

5

97geTeR 9fq fade(Correct words/minute) =
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T QT At
IETFHHE! TREL—TT TSTH AP ATIRHAT AR FARIHT T fd2T F |
YR RO - folfgd 98 qUTs :— 00
ESIRRCE]
FIET AT T quis - 0
Fearar quis - 30
9. 99® =R — f@fga e Geer (Written Examination Scheme)
o | fawr Ty | S TIET g UREEET X qF | WRT
T | G WE Y T X 39T
g W e qo0 ¥ 0 - ] R ¥udT
RIENIEC RG] f aﬂ'{rw S YT X U o3
AT ST | R 999 X 03
: aﬂ'ar JAT | ¥ UIH X Y A3
fadfrar | Far s 900 | %o AT ST | & WA XOHF | 5 gy
RELI
TRTF IR q T99 X0 A3
R e == - swatat (Interview)
o quity T JuITeir
SR A=aaT(Interview) 30 Hifges (Oral)
FHFYET 1T e
EACN
Q. AT IETHA IRAS FIH =R0 (dfgd aem) T fGdm =R (mqaran) T gg =R
fame ivuar )

R IIH 97 ? fgehr wwert fafaa wéen ggrgg ane |

feafard TRI&ITeRT AT AT TSl AT St ST q9Tell ¥ e 39 89S, |

¥, FETd dgadtead (Multiple Choice) TeHes®l TAd IA¥ GUAT % TAd Ia¥ amad R0
JiqeTd o3 HeT TS, | TR I ACTAT FF AT AF (G5 ST T AqF BT AT ARA G |

Y. T Jhiedch YIHEE g ULILTHT e YehTiehl FTeshele? (Calculator) TART T UTg+ o |

%, (OO GEAHT AT SIBUHT 0 AFTHT TYEHH] GHAT 0 ATH TIal ATHT G a1 T3
JedHl 3 AT g3 92T del AN (Two or more parts of a single question)ar T3ar ged
F=Id g5 a1 Jal fewfigs (Short notes) died Al & |

o, fITId IITET EFAT TAFHANT/ GUGHT AN BgTge Sa¥ IEAHEs gagd | qRemdiel geis
AT/ GUSH YYAEEH IR Alel AN/ GUSH IR ATAHAT A&, |

S. TG UIGIHRYT AT et a7/ faveaer favmeasqar Sqe afgust U e qreash e
WH FAA, UA, faH qar Fifdes alems fMfq awr 3 Afedr sRmle (e TuEr a1 Feirae
W BATSUH a1 99 T HAIA 9S) FAHA WhAls T9 TSHAA] Th TR Tag |

. N TR YIS DA HUH IHGAREEATS WA (gaird =RUT THETHT diewfad
TRIEAE |

Q0. ITETFH AN fHid (— 3099/99/9

f!.U
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YT -JqUHI T T qrEAe JIET

gug (&) — AT A (RO AF)
RU YT XR qF =40 AF)

[T
9.9 ST FRNAE AAAT T WTehiad GId AT ATTTEE TrI=ET AT

1.

9.3
9.¥
9.4
9.5
q.9
9.5

1.2

9.9.9 Hitere @ey: fwfaw T fadmdee

9.9.% gramm™r : frfaw T fagmares

9.9.3 UTRfA® AT TAT AT (B, IuAred, TAHE AALAT T AR TATHES

9.9.%¥ STAGHET/ A9 ;- feafd, e ¥ STamTar

9.9.% FAGEIET ; AGLIT, Hecd, a9 [GATTHT HRUT TS IRETUTH! IJUTTES

TITAHT T STeTd ((=afadd T Aedehrd) ¥ AT(AE SAerd (TITAhl THIF I
ETAEH) I IASAAIcTeh TATRH, FTATNAS AT TadT

TITAHT FHATAT @ g, ST, ATITATET T FEpil

ST fhTaH, I ¥ ITAMNTATES, AT ATade ATSTATH ol A

fava T3, svariftea qarer, TRMT fadm @, fFed =R g e

TATAHT b AT FaiTTr FEATEeehT faawre sraean, Aiqtaty T JAres

STEETeRRVT, SATEARTE, Sefaryg qieace ¥ Sfae fafaerdr

fasiTeT Heaqul Suatees, AeT T A=RIGT Aecdsd! qHAHIE gl a7 Tamad
Ttatafaes wFawdT Sl

9.90JAT FUT ATATAROT AT AT ATHIRITES

gug (@) — qrave TIET (L0 [F)

IMET FUMATHT [faer qe78%

R9
R
R3
Y
Y
R&
R\
R5
R

9T JUTTeATeRl T

TRt GAHIRII T (ARl (GGT T AT AHH TAN
QEART TASTATTR TAT TR G

YR GALTTH [ahTEHH T AT qTH Giaar
At qaT FA M frraees #14 vd faaar s
TR B, TRENRIAT T AT (b1l e

FIAAH 9EA, ABANAF Hed T AT

FHTALHIOT, AT TE FiTAiacd a7 HRIHE (a9
AT FATETTeRT STaeaehdr ¥ J9&! Hed,

BIEEISCAHIKE

2.9
R

3.3

afe=rar, T qAT A

AR A FaATeAe fafaes
3.399HY ;. 99, HEd ¥ GH-GTH] qNPES
3.R.:TIFER qeATEST

3.3 3URAEAT, FTHA TAT TATHA
grarttes gemgeaT A fawr gbwan
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3.¥ g faftges (PR faverar, w0 fqaror, #19 qearsd, ® faedqiaseer, 19 g,
ST qIT AT Igia)

3y GESTE FMATHT FTHNhE! T, IR, AT GHIE, Fqcd e, AadIId
A JAT GRET, AAANFHAT, HATqehdl, ATORV T AMET, REFR I 30 /A
T e

3% AENME  FAT  TAE AT UTAEeHl  THEIATHET TR HTAH /TR Aty
giafes T T GUIEATHEH JUTIES

3.0 fasEi qEUEd ¥ Aagadqaar omaa (E Governanace and Innovative Governance)

¥, FASA T FIEIT

¥ TGS I=T T T@eq T TSAR AIRES

¥R TSHH (AgIIes ¥ JUTeTehl ATk SAHT AFebl TN

¥.3 FIASTHT I T HATA

¥ ¥ FASAH Hel YHE T&es ASACHE ha8R, FHE TARTadr T FHed &, &
Fexia (Organizational Behaviour,Group work,Group Dynamics,Work culture)

¥ Y SFAXATIASR] AGATH HATIRIT T ATIRYT [ogr=ies

¥ % A FATATIRHT H1A T UEE

¥\ AT AT T 9eies

¥.c G G FGITIAR I¢9d, Hed ¥ T9H [afad gefees (Wi, I9am, faem,
AT T AP

¥ R FATATIAH] Hel Y@ THEH(F< FaLITH, d91d FaLA9d, 9T A0, (a5
ATIATIH, Tehd HFLATIT ¥ qREAT HFLITIH)

~

TR ;TG TAH] (A TEHET AT AT G IIAEE (AT GHTUTAHAS THA) IAITTITRERT
AEIHATTAATE F T T |
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T o3 ; ot ==Y
qUE (A) - Yourg

9. I guITerr X faer
9.9 FH(cqp IAT TAgT Pra: [TAF FFLAT, FAT T GARBT &TTE%
9.3 TYTAHTSSAT [aThTRT ATHT BTAGFH AUHT YATIES
q.3 SUTAHT TATH AT GaferT ARy, IEITET T e
q.% TITEHT TATTIT ICATGAHT FATAAT, THLT T FAAET
Q.Y ST eIl T2 HT TP, (Al & TRARPRT TS ATHRTIF FRATEwehl e
9.& IAT ATTAT,IAT TALTIAT 9, I Teba ¥ IAT GRETT
9.9 Fepfeaes JSTHT T ¥ favepl TRETTH JUTTES

R. I FHET AIEIHSE A T FITAT Fa<dl
R FHfeqer FT faepr AMafd FHRT JEneTd FMawTEe, 20%%
R TBicass Fol TAGH bra ATHE ATIMAT TAT NI AIATEAT, 3019%
.3 dpfeads FoT fqere FTATT (TTSH), ATGT 043
.Y UTHIOT FAT HIfd, R0%3
.Y TATET ST AR AT, 093 T F=H aR=ras wrafafy, 3093
& Sifas For 2o, 093
.8 M TER AATAT UA, 09%
. AN wrEfatd qar fataa Sa=eraeE UA, Q0%
. GIATH BF THIAAT U R0%¥ T FAATH] & T¥adl (HaHTEaAl, 054
90 YSER HaRT U9, 04R

gug (B) - %0o3F
3. faeme wmEH T g
3.9 faera gemEH®r dEaren T fagraes
3.3 TUTTHT fAFTE FOTRTeRT AT, FaRTe, FAINT T TFATEATES
3.3 [IhF® THE AHaRes: ER, (Mol &7 ¥ GehRl/ AHEIE JEIEs
3% et faebran: e ud Jurerar fewr fasraer g qer SHdes
3.4 YT ATTAHT faeadres
3.% WEHTNTATHAS AreTAT T faer|
3.9 fqeaeaTqIeTor T TR FASTeheor
3.5 SHEET, TEEANS T MELHI
3.% IS =T ¥ faews
390 fqeraar afge Fared T quTEeiieso
399 qEA ¥ faeE
393 ATEANF @RE AT -t Tear, e qar e
393 AT/ IRATSTAT ASHT, FATEIH, FATHT TF Tedied anar
39% AToATag [IehTEed! ATIROT T AITAHT ATSTATG [T TATAES
394 ATl ST T AT ATAIR ATSTATHT oAl AN FRIedT STepre
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Y. i TIEH, A€l JOedr T Sqawar ot
¥ q AT TSR] A9, &, HE FIET T Hed
¥ I ESIeH (98T, A, Foe TAo[AT JeRAT, FATEId qaT Hearsd arnar
¥.3 9@l ¥ AQTIRIEAURT A, Ig9T T Hecd
¥ Y AATHT ATEAE GeATHHT fafqa JuIel, dazan, qoe T IHes
¥ Y AT HTTRN TEIANT, FIE T HAfqeha]
¥ & THhH! TR U FIAes, THH Ahad, ANABIEHI, T T e qRFHEs
¥ .9 Measures of Central Tendency, Measures of Dispersion and Correlation &1 3T
¥ SUEd qa7 gfqded o@d T TEIATh
¥ R XTI o1 Jumet(MIS)#T =, Aaedehar T decd

TLA : TG TAH! (A THET AT AT G IO (AU JHATTHAF qHT) FFATTARE]
SR ATTE + T B |
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TR AP TG —TH ISR HAB! ATIRHAT (TR AT GRIET fdgeeg |
AT 9:— fafaa aven qUTs :— 00
AR R :— Aeqardr qUTE - 30

o~

A §: — fofea aQer @ (Written Examination Scheme)

Lkl fowr q::;ﬁ i1 & JoTTerr YT FRTXAF AR
EIRABERE IR C] LYITXQOUT
ST IR = 4
qqHq G’\Lxﬁ q00 ¥0 [EEDEI] ROFF 3 "uay
EEIRIN ERaras FYIAXR0TF
THTITAHAS IAT = Yous
Frar faseroncHs SYIAX 0TS
mﬁm 3dY = aO?ﬂg
facir 900 %0 CEREIG] 3 "
EEE quET JYIAXROHF
THTIAHAF IAT = Yous
ST Q00

AT R : - =t (Interview)

v quITy T JOTTeAl

fh T svarar (Interview) 30 Hifge (Oral)

;

X £ w0

0

G©

n

A1 TET ATSTATATS AT 9 (fAfga a8ieqn) ¥ 90T R (A=qaial) T g5 ANTAT faqrsi TRuaET 3 |
gaH 97 ? fgdfr waen fafad w=iem ggreg g |

ferfae TRI&TTeRT AT ATT 9ISl a1 St T TuTel ¥ 3etigd g9 |

Trterd O/ [Tt TMEAHAAT TUHT TATETT G TSAMETATE FITES WIS |

faooTa gedeT Yche WIH/@USH ANT gElge SRIdHEe gied | gRerd yeked
U9 /GUGHT JIAEEH] IR AT /FIGHT I AHBTHT A |

TG UTSIHH AT AviaeT 97 /e faugaeqar e Jfguael qu aratq e AT
WeHTHMA, UF, Faw qur Aifqes alersr fafaawr 3 Afedr smmfe (Feiras wuHr ar deiee
TS EATSUSH a7 99 T HLMGH %) FAH WWhdls T9 TESHHAAT TWH THFT I8, |

AT q &1 TS FAlE AUHT JFHIAREEATS AT AW I BT TRETHT GHHATAT RIS, |
qIETHHA AN AT - 3098/99/9
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TR -9, faera T 9=

gug(A) = KOHF

Q. FaHMUA

9.9 HFEITYH] ATLRUT T HIIET

Q.3 FTATHT AT T Feliee

9.3 ATSAT (AT qAT v foaey wagam

9.% qqcd, IURUTAATHATE

.Y FH=Y, e, FTHA, HAieA

1.% FEATRTATHAS AFEATIA

9.9 TR AFEATIH

.5 LTI FAATIITAT

R. fawrae smameEs
29 & faepre T garERer
R.R TRAIETRT
3.3 graafde FfT vy
R.% TaeraAT ST
2.y Afvferaer ¥ gwmefE
R.% faera, QUmEd, ATESIAE STaThatedT ¥ aRERTAr
3.9 Gferar ¥ fawm
3.5 AT YT Afa Iy

3. faera sgaeae
39 faora azgqraaEr 9fved, Aagren, f9eedar, SFE9erR T SuTedd
3. faere sgaegq=ET SHgeshTar
3.3 faera SHa=aeH faeae yHE gwen ug gHrdee
3.¥ FTF qEET HeAThA—atd Iear ¥ ST
3.9 F1al AERIAT T9T geg AaETaH
3.5 9T AESE AT (New public Governance)
3.0 ArEsIeE AMfd w0, e, FRrEad STHA, TAied, Aasiae did FAHT dei=

[eTa T qi¥eR
gueg(B) = ¥YouF
¥, GRIATSHAT FaeIa"
% 9 FTSTHAT / GIRATTATRT AGLROT, f99ar T JebR
¥ R ARSI Sad=h
% 3 UIRATSTATER! ATATaRU GiRaeT T JTHaa T e
¥ Y RATSTAT SATRATIRER qTHET

¥ Y IRATSTAT TSI, HATEIH, ATHA, el 3 e
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%9 JeTh ETIAT SHaedTI

Y. A, G, Fawaamiiaes
Y. AITART ATHE Ffaem
Y. T ATafaes AT Sl Aifa
Y.3 ITHIOT Fefl Aifd, Q053
Y. ¥ TR ST AR AT, 093 T FaM ai=nay wrafafy, 3093
Y ¥ ST Fol Torife, 093
Y& Tt oIl FeTAT I0HEIA, J06Y
Y. T TRER FATAT UA, 300
Y.c AT wrEfarg qar fataa Sa=era U, Q0%
Y. |l @RE UF, R0%3 T |rasive @ie (MaAmEdl 30%%
Y.90 ATATARTT TR UA, R0 T ATATARIT FRETU AT, 01 ¥
Y99 FEATH §b THIET U 0%¥ T FEAATH gb Gl [AIHEAl, J0%Y
Y 9% IER Harer U9, J04”
.93 Sehfcqsr ST farehrer Afafa wH=mer Famerd faommee, R0%%
Y% dHicTd ol Tag bx ATGH AT AT GTAATAATAA, 019y
Y.qY Tehieaes Hol fqera FTATT (TTS), ATGIT 043
V9% O q9T ATATaRl JEe] ARy ATqaedies qea=dl AT ST
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uifafire Jar, T4t T, e fEweE qe gfaaniTareTed TdETRr TIeEwH

Tt o it fawg

Section (A) =50 Marks

Energy Resources

11
1.2
13
14

Renewable and non-renewabl e resources

Conventiona and non-conventional; traditional and commercial

Energy reserves and resources in Nepal

Supply potential, techno-economic viability, current status and importance of
renewable energy resources in Nepal

Renewable Energy Sector and Development

21
2.2
2.3
24
2.5
2.6
2.7
2.8

Nationa Energy Strategy

National Energy Supply and Demand Situation

Review of Rural Energy Situation

Rural Energy Supply

Institutional Arrangement: A Review

Government Plans, Policy and Investments

Subsidy Policy Review

Renewable EnergyDevel opment and Technologies: A Future Scope

Energy Planning and M anagement

31

3.2
3.3

34
35
3.6

Planning tools (Process anaysis, Trend analysis, Elasticity approach, Input-
output method,Reference energy system)

Steps in energy planning and planning cycle

Decentralized energy planning, rural energy planning, integrated energy planning
inNepal ese context

Energy Auditing, energy banking, energy crisis and management

Energy management

Analysis of demand and supply and energy balances

Current issuesin Energy

4.1
4.2
4.3
4.4
4.5
4.6

National and global energy scenario
End-use promotion

Technology transfer

Social and Gender Inclusion in RE sector
Energy Conservation and Energy Security
Energy tariff and regulatory issues
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Section (B) =50 Marks

Environmental Aspects

5.1

5.2

5.3

5.4
5.5

Energy Conservation and Energy Efficiency: Implementing measures and
strategies

Environmenta Pollution and Health Impacts from energy use (Acid rain, etc) and
measuresof control.

Global warming and environmental impact of Renewable Energy Technologies
Climate change adaptation and mitigation

Environmental auditing

Financial Risk Management Instruments for Renewable Energy
Projects

6.1
6.2
6.3
6.4
6.5

Renewable Energy Technology assessment

Therole of financia risk management instruments

Overview of risks and barriers

Existing national/international products for renewable energy projects

Evolving financial risk management instruments that can support renewable
energy

Sector Wide Approach (SWApP) in the context of Nepal

7.1
1.2

Concept and scope of Sector Wide Approach (SWAp) in the context of Nepal
Possibility of the Sector Wide Approach (SWAp) in Rura and Renewable Energy
Sectorand Identification of Its Indicators

Energy related institutions and program activitiesin Nepal

8.1
8.2
8.3
8.4
8.5
8.6

Energy programs and projectsin Nepal

Energy promoting institutions in Nepal

Major donor and funding

Ongoing energy development activities and approaches
Involvement of private sector in energy development
Hurdles and barriersin energy development in Nepal
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Section (A) =26 % Marks

. Work shop technology and Metrology

1.1 Basic tools and basic hand operations

1.2 Machinetools: Lathe, Shaper, Milling, Grinding, Drilling Machines

1.3 Metal joining: Soldering, Brazing, Gas welding, Arc welding

1.4 Typesof fits

1.5 Linear measurement: Block Gages, Length Bars, Comparators

1.6 Errorsin measurement

. Thermodynamics and heat engines

2.1 Basic concepts: Thermodynamic System, Thermodynamic Property, Pure Substance,
Zeroth Law

2.2 First Law of Thermodynamics: Control mass and Control volume formulation

2.3 Second Law of Thermodynamics. Heat engine, Refrigerator and Heat pump, Kelvin
Planck and Clausius Statements, Entropy cooling, humidification and
dehumidification process, Air conditioning systems

2.4 Thermodynamic Cycles. Carnot cycle, Otto cycle, Diesel Cycle, Brayton cycle,
Rankine cycle

. Fluid Mechanics

3.1 Fluid Properties: Viscosity, Surface tension, Compressibility, Vapor Pressure

3.2 Huid Statics: Pressure variations in static fluid, Pressure head, Manometer, Force on
submerged surfaces

3.3 Equations of Fluid Flow: Types of flow, Continuity equation, Bernoulli's equation,
and Momentum equation

3.4 Viscous Effects: Reynolds number, Boundary layer, Frictional resistance to flow in
pipes

3.5 Fow measurement: Pitot-static tube, Orifice, Venturimeter, Nozzle, Rotameter

. Hydraulic and Electric Machines

4.1 Water turbines: Pelton, Francis, Kaplan and Cross flow (Working principle and
Characteristics)

4.2 Pumps. Centrifugal pump and Reciprocating pump (Working principle and
Characteristics), Hydraulic ram

4.3 DC Motors. Shunt field, Series field and Compound field motors, Torque-speed
characteristics

4.4 DC Generators: Shunt, Series and Compound field machines, V oltage/speed/load
characteristics, Effects of variable load, variable torque

4.5 Synchronous and Induction Machines: Basic structure of synchronous machines,
Generator on isolated load, Generator on large system, Synchronous motor

. Construction Materials and Concrete Technology

51 Properties of building materials: physical, chemical, constituents, thermal etc

5.2 Stones-characteristics and requirements of stones as a building materials

5.3 Ceramic materias: ceramic tiles, Mosaic Tile, brick types and testing.

5.4 Cementing materials: types and properties of lime and cement,cement mortar tests

5.5 Metals: Sted; types and properties; Alloys

5.6 Timber and wood: timber treesin Nepal, types and properties of wood

5.7 Miscellaneous materials: Asphaltic materials (Asphalt, Bitumen and Tar); paints
and varnishes; polymers

5.8 Constituents and properties of concrete (physical and chemical)

aepc2
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Water cement ratio

5.10Grade and strength of concrete, concrete mix design, testing of concrete
5.11Mixing, transportation pouring and curing of concrete

5.12Admixtures, High strength concrete

5.13 Pre-stressed concrete technol ogy

Section (B) = 24% Marks

. Basic Electrical and Electronics Engineering

6.1
6.2

6.3

6.4

6.5

6.6

6.7

6.8
6.9

Electrical Engineering Materials: Conducting, insulating & semiconductor materials
Circuit Parameters. resistance, inductance, capacitance and temperature effect of
resistance

Circuit Fundamentals. Series & pardlel circuits, circuit elements, independent &
dependent sources, Ohm's law, Kirchhoff's Voltage & current laws

Network Theorems. Mesh's and Nodal's analysis of electrical circuits, Thevenin's,
Norton's, maximum power & reciprocity theorems

AC circuits: Concept of complex impedance, phaser diagram, Active, Reactive &
Apparent power, Power factor, resonancein AC circuit

Bi-polar junction transistor: construction, operating characteristics, use as amplifier
and switch.

Logic circuit: Decimal, Binary and Hexadecimal system, logic gates, adder, Endoder,
Decoder, Multiplexer, Demultiplexer.

Semi-conductor devices: Diodes, Transistors, BJT, MOSFET, thyristors

Rectifier : Rectifier using diodes - half wave, full wave, single phase, three phase,
capacitor and inductor filters, Controlled rectifier using thyristors - haf wave, full
wave, single phase, three phase.

. Instrumentation

7.1
7.2
7.3
7.4

7.5

Transducers: Measurement of electrical, mechanical, thermal and hydraulic variables
Accuracy and Precision: Parallax, Absolute and Relative Errors

Oscilloscope: Operating principles, Analog and Digital Oscilloscope

Digital instrumentation: Fundamental principles, interfacing to the computers,
Microprocessor based instrumentation

Instrument Transformers: Construction and Operating Principles of Measuring and
Protection type CTs, Potential transformers

. Professional Practices
8.1 Ethics, integrity and professionalism: code of conduct and guidelines for

professional engineering practices

8.2 Reation with clients, contractor and fellow professionals
8.3 Building Bylaws

Section (C) =40 % Marks

. Estimating, Costing, Specification and Valuation

9.1
9.2
9.3
9.4
9.5
9.6

Types of estimates and their specific uses

Methods of calculating quantities

Key components of estimating norms and rate analysis
Preparation of bill of quantities

Purpose, types and importance of specification
Purpose, principles and methods of valuation

aepc3
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10. Engineering Drawing

10.1Drawing sheet composition and its essential components

10.2Suitable scales, site plans, preliminary drawings, working drawings

10.3Theory of projection drawing: perspective, orthographic and axonometric projection,
first and third angle projection

10.4Drafting tools and equipments

10.5Drafting conventions and symbols

10.6Topographic, electrical, plumbing and structural drawings

10.7Techniques of free hand drawing

10.8Community buildings: School and hospital buildings and their design considerations

11. Engineering Economics
11.1 Benefit cost analysis, cost classification, sensitivity analysis, interna rate of return,
time value of money; economic equilibrium, demand, supply and production, net
present value, financial and economic evaluation

12. Environmental engineering

12.1 Environmental Pollution- units of measurements, materia balance and energy
fundamentals, classification of pollution

12.2 Air Pollution: Causes and effects

12.3 Water Pollution: Causes and effects, Waste water treatment

12.4 Industrial Waste: Collection and disposal

12.5 Global warming and climate change

12.6 Environment assessment: |EE and EIA

12.7 Environmental hazards; tools and techniques of hazard assessment

13. Energy Resour ces

13.1 Energy consumption scenario of Nepal, commercial and non-commercia energy
resources

13.2 Hydrodectricity, national potentials, achievements and utilization

13.3 Solar energy and its applications: Solar thermal, solar photovoltaic

13.4 Biomass energy, wind energy, Methods of enhancing energy efficiency & energy
conservation , energy audit, energy banking, energy crisis and management.

13.5 Concept of Quality Control and Quality Assurance

Section (D) =10 % Marks
14. #TA, T, s qar Aifqes
14.1 SYTAHT TTATT  FrGaTTeR] AT STTTHRT
14.2 =M Arafdd ASTAHISST Al qraedl SR
14.3 TEATHELOT FAT AR AId, 093 TAT A IR=ATAT FEfafd, 093
14.4 Sfad F1 oEIa, 093
14.5 Sfeqer For faera afufa wH=mT Famerd fHawmEed, 0%
14.6 FeRicasr ol TagT hra ATIE ATIATAT TAT NI AIHTEAT, 309%,
14.7 Fepiees ST [ahrE FHIT (TST), AT 043
14.8 rEaE GRE TF, 053 TAT TSI @iRg HIATA, 0% ¥
14.9 IR fHar T=, 04
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feirarae.-si=iaiy el |
Section (A) = 20 Marks(10 Marks x 2 Questions)

. Work shop technology and M etrology

1.1 Basictools and basic hand operations

1.2 Machinetools: Lathe, Shaper, Milling, Grinding, Drilling Machines

1.3 Metd joining: Soldering, Brazing, Gas welding, Arc welding

1.4 Typesof fits

1.5 Linear measurement: Block Gages, Length Bars, Comparators

1.6 Errorsin measurement

. Construction Materialsand Concrete Technology

2.1 Properties of building materials: physical, chemical, constituents, thermal etc

2.2 Stones-characteristics and requirements of stones as a building materias

2.3 Ceramic materials. ceramic tiles, Mosaic Tile, brick types and testing.

2.4 Cementing materials. types and properties of lime and cement,cement mortar tests

25 Meads. Sted; types and properties; Alloys

2.6 Timber and wood: timber trees in Nepal, types and properties of wood

2.7 Miscellaneous materials: Asphaltic materials (Asphalt, Bitumen and Tar); paints

and varnishes; polymers

2.8 Constituents and properties of concrete (physical and chemical)

2.9 Water cement ratio

2.10Grade and strength of concrete, concrete mix design, testing of concrete

2.11 Mixing, transportation pouring and curing of concrete

2.12 Admixtures, High strength concrete

2.13 Pre-stressed concrete technology

. Engineering Design and Drawing

3.1 Typesof Projection

3.2 Production Drawings

3.3 Loading: Tensile, Compressive, Shearing, Bending, Bearing and Torsion

3.4 Common Types of Failure: Theories of failure, Stress concentration effects, Ductile
and brittle materias, Factor of safety

Section (B) = 20 Marks (10 Marks x 2 Questions)

. Thermodynamics and heat engines

4.1 Basic Concepts. Thermodynamic System, Thermodynamic Property, Pure Substance,
Zeroth Law

4.2 First Law of Thermodynamics: Control mass and Control volume formulation

4.3 Second Law of Thermodynamics. Heat engine, Refrigerator and Heat pump, Kelvin
Planck and Clausius Statements, Entropy

4.4 Thermodynamic Cycles. Carnot cycle, Otto cycle, Diesel Cycle, Brayton cycle,
Rankine cycle

. Hydraulic and Electric Machines

5.1 Water turbines: Pelton, Francis, Kaplan and Cross flow (Working principle and
Characteristics)

5.2 Pumps: Centrifugal pump and Reciprocating pump (Working principle and
Characteristics), Hydraulic ram



10.

A TLFR
ST, AAGT AT fFATE AT
AH{E Fel THET B
it T, Tt q7, SR geEr gfanfitarere aleTer regw e

5.3 DC Motors: Shunt field, Series field and Compound field motors, Torque-speed
characteristics

5.4 DC Generators: Shunt, Series and Compound field machines, V oltage/speed/load
characteristics, Effects of variable load, variable torque

5.5 Synchronous and Induction Machines: Basic structure of synchronous machines,
Generator on isolated |oad, Generator on large system, Synchronous motor

Professional Practice

6.1 Ethics and Professionalism: Perspective on morals, Codes of ethics and guidelines of
professional engineering practice

6.2 Legal aspects of Professional Engineering in Nepa: Engineering Council act,
Provision for private practice and employee engineers

6.3 Contract

6.4 Tendering and contract documents

Section (C) =40 Marks(10 Marks x 4 Questions)

Engineering Management

7.1 Role of production/Operation Management and System Concepts

7.2 Plant Location and Plant Layout Design

7.3 Production Planning and Control: Selection of materials, methods, machines and
manpower

7.4 Project management —Objectives, goals, project cycle, Project information system,
socia and financial analysis of the project, decision making and contract negotiation,
use of result framework

7.5 Network methods: PERT, CPM

7.6 Inventory Control: Inventory costs and Inventory models

7.7 Quality Management: Importance of quality, Statistical process control

7.8 Statistical Analysis: Measurement of central tendency, Deviation, Distribution

7.9 Procurement Procedure

Estimating, Costing, Specification and Valuation

8.1 Types of estimates and their specific uses

8.2 Methods of calculating quantities

8.3 Key components of estimating norms and rate analysis

8.4 Preparation of bill of quantities

8.5 Purpose, types and importance of specification

8.6 Purpose, principles and methods of valuation

Engineering Economics

9.1 Types of engineering economics decisions

9.2 Time Vaue of Money: Simple interest, Compound interest, Continuous compound
interest

9.3 Project Evaluation Techniques: Payback period method, NPV method, Future value
anaysis, IRR method

9.4 Benefit and Cost Analysis. Cost benefit ratio, breakeven analysis

9.5 Corporate tax system in Nepal

9.6 Depreciation and itstype

Environmental engineering

10.1Air Pollution : Causes and effects

10.2Water Pollution : Causes and effects, Waste water treatment

aepcb
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10.3Industrial Waste : Collection and disposal
10.41ndoor Air Quality : Indoor pollutants, Effects of indoor pollutants and Control of

indoor pollutants

10.5Global impacts : Green house effects, Acid rain, Montreal Protocal

Section (D) = 20 Marks(10 Marks x 2 Questions)

11. Basic Electrical and Electronics Engineering

111
11.2

11.3

114

115

116

11.7

11.8
119

Electrical Engineering Materials: Conducting, insulating & semiconductor materials
Circuit Parameters. resistance, inductance, capacitance and temperature effect of
resistance

Circuit Fundamentals: Series & paralel circuits, circuit elements, independent &
dependent sources, Ohm's law, Kirchhoff's VVoltage & current laws

Network Theorems: Mesh's and Nodal's analysis of electrical circuits, Thevenin's,
Norton's, maximum power & reciprocity theorems

AC circuits: Concept of complex impedance, phaser diagram, Active, Reactive &
Apparent power, Power factor, resonancein AC circuit

Bi-polar junction transistor: construction, operating characteristics, use as amplifier
and switch.

Logic circuit: Decimal, Binary and Hexadecimal system, logic gates, adder,
Encoder, Decoder, Multiplexer, Demultiplexer.

Semi-conductor devices: Diodes, Transistors, BJT, MOSFET, thyristors

Rectifier : Rectifier using diodes - half wave, full wave, single phase, three phase,
capacitor and inductor filters, Controlled rectifier using thyristors - half wave, full
wave, single phase, three phase.

12. Instrumentation
12.1 Transducers. Measurement of electrical, mechanical, thermal and hydraulic

variables

12.2  Accuracy and Precision: Parallax, Absolute and Relative Errors
12.3  Oscilloscope: Operating principles, Analog and Digital Oscilloscope
12.4 Digita instrumentation: Fundamental principles, interfacing to the computers,

Microprocessor based instrumentation

125 Instrument Transformers. Construction and Operating Principles of Measuring

and Protection type CTs, Potentia transformers

13. Energy Resour ces
13.1 Energy consumption scenario of Nepal
13.2 Solar energy and its applications: Solar thermal, solar photovoltaic
13.3Biomass energy
13.4Hydroelectricity

aepc’
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Section (A) =20 Marks
(10 Marks x 2 Questions)
1. Energy System
1.1 Sources of energy and their classification
1.2 Concepts of different types of power: thermal, hydro, wind, solar, and others
1.3 Current situation of Energy development in the country
1.4 Issues and challenges of hydropower development
1.5 Hydrological study, planning and design of small hydropower projects
1.6 Operation and management of micro-hydroelectric systemsin Nepal
1.7 Importance of hydropower including micro-hydropower
1.8 Alternative energy system and its contribution in Nepal
2. Renewable Energy Technology (RET) and development
2.1 Development of RET in Nepal
2.2 Working principles, design and techno- economic analysis of:
2.2.1 Micro and mini hydro
2.2.2 Solar energy systems
2.2.3 Wind energy
2.2.4 Bio gas/ biomass technologies
2.2.5 Other non-conventional energy technologies
Section (B) =30 Marks
(10 Marks x 3 Questions)
3. Planning and M anagement
3.1 Project objectives and goals; project life cycles
3.2 Introduction to project management information systems
3.3 Project identification, project formulation, implementation, appraisal, supervision,
monitoring and evaluation
3.4 Project planning, budgeting, and resource mobilization
3.5 Project management, |eadership, decision making and contract negotiation
3.6 Nationa goal, purpose, policies, programmes, activities and inputs for current
periodical plan in aternative energy and hydropower devel opment
3.7 Project reporting/project proposal
3.8 Socia and financial analyses of the projects
3.9 Multiyear planning & budgeting
3.10 Uses of Log frame (Result Framework)in planning and management
4. Monitoring and Evaluation
4.1 Basic concepts of monitoring and evaluation
4.2 Monitoring and evaluation process, techniques and tools
4.3 Types of monitoring and evaluation
4.4 Result based monitoring and eval uation
4.5 Process monitoring, progress monitoring, impact monitoring, quality assurance
4.6 Knowledge management
4.7 Real timeinformationin Mand E
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4.8 Current trends and toolsin ICT enabled M and E

4.9 Technica audit , performance audit ,Energy audit ,IT audit , Management Audit-
Concepts, tool and techniques

4.10Monitoring and Evaluation in crisis situation

4.11Evauability Assessment in Evaluation.

4.12 Evaluation ethics and humanitarian standardsin M and E

4.13 Quality aspects, risks and challenges in monitoring and evaluation

4.14L aws and guidelinesrelated to M and E in Nepal

4.15Existing monitoring and evaluationpractices in Nepa and their weaknesses

Section (C) =20 Marks
(10 Marks x 2 Questions)
. Estimating and Costing Valuation and Specification

5.1 Types of estimates and their specific uses

5.2 Methods of calculating quantities

5.3 Key components of estimating norms and rate analysis

5.4 Preparation of bill of quantities

5.5 Purpose, types and importance of specification

5.6 Purpose, principles and methods of valuation

. Technology and Environment

6.1 Technological development in Nepal

6.2 Promotion of local technology and its adaptation

6.3 Environment assessment: Initia Environmental Examination (IEE) and
Environmental Impact Assessment (EIA)

6.4 Environmental hazards; tools and techniques of hazard assessment

6.5 Types of sources of pollution

6.6 Socia mobilization in local infrastructure development and utilization in Nepal

6.7 Participatory approach in planning, implementation, maintenance and operation of
local infrastructure

Section (D) =30 Marks
(10 Marks x 3 Questions)
. Mathematical and Statistical Concepts

7.1 Introduction, application and importance of mathematics and statistics

7.2 Computation of ratio, proportion, percentage,interest, profit and loss

7.3 Types of data

7.4 Sources and methods of collecting data

7.5 Classification and presentation of data

7.6 Measures of central tendency (mean, median, mode)

7.7 Measures of dispersion (standard deviation and variation)

7.8 Correlation and regression analysis. concept, Pearson’s correlation, Spearman’s rank
correlation, multiple correlation, simple and multiple regression

7.9 T test ,Z test and Chi test in research -uses and importance

7.10Role of statisticsin planning, monitoring and decision making
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8. Information and Communication Technology (ICT)
8.1 Information and communication
8.2 Internet and computer as a means of communication
8.3 Concept and application of windows basic, word processing, electronic spreadsheet,
presentation system, email and internet
8.4 Positive and negative impacts of modern technologies
8.5 Concept of e-commerce technol ogy
8.6 Roleof ICT in society and devel opment
8.7 Information retrieval and dissemination system

aepcb
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(Computer Skill Test Practical Examination Scheme)

JH(qF I T4 P

e quty | e yomel Rreeraeg R T S
Devanagari Typing U uF Y frre
FFgR {9 afeErr ; . _
(Computer Skill q0 (Practical) English Typing Y T Y frre
Test) Windows basic and Y AT Y P
Word processing
Contents

Windows basic
Introduction to Graphical User Interface
Starting and shutting down Windows
Basic Windows elements - Desktop, Taskbar, My Computer, Recycle Bin, etc.
Concept of files and folders
Searching files and folders

Word

processing

Creating, saving and opening documents
Typing in Devanagari and English
Text formatting (font, size, color, underline, italic, bold, etc) and paragraph
formatting (alignment, indentation, spacing)
Inserting header, footer, page number
Page setting (margin, page size, orientation), previewing and printing of

documents
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Energy Resources

11
1.2
13
14

Perpetual, renewable and non-renewabl e energy resources
Conventiona and non-conventional; traditional and commercial
Energy reserves and resourcesin Nepal

Current status and importance of renewable energy resources in Nepal

Construction Engineering and Construction Technology

21
2.2

2.3
24

2.5

2.6
2.7

2.8

29

2.10

211

212

2.13

214

2.15

2.16

217

Properties of building materias. physical, chemical, constituents, thermal
Construction materials found in Nepal; suitability of different building materials
for differentzones, strength and quality production

Rocks/stone: types of rocks, their characteristics and properties of good stone

Metal and alloys: Ferrous metals and non-ferrous, steel (composition and
properties); aloys(properties and uses); corrosion and its prevention

Brick: types of bricks and sizes of bricks available in Nepal

Lime and Surkhi: types, properties and its uses

Timber and wood products: Structural classification -Soft wood and hard wood-
defects intimber-seasoning of timber -preservation of timber, timber treesin Nepal,
types and properties of wood

Masonry: Classification-Stone masonry-Brick masonry -Laterite masonry
composite masonry. Different types of stone masonry-General principles and
specifications for stone masonry asper relevant codes

Brick work: Brickwork preparation of trench plan methods of trench layout,
different types of walls and their function, mortars for stone and brickwork, causes
of dampness in building and remedies, terms used in brickwork (queen closer, king
closer, meander, stretcher etc) different types of board, tools for laying bricks
Cements. Composition, Compounds present, manufacturing methods-
characteristics of cement, Types of cement-Properties of each-characteristics of
cement-Tests on cement-Consistency test, fineness test. Sp. gravity test, setting
time test, Soundness test. Puzzolona-definition-Common puzzolonas used as
admixtures in cement

Aggregates. Sand: Sources of sand-River sand, Sea sand and pit sand-Limitations
of mining of sand from rivers and sea shore-M-sand, alternatives of sand
Reinforced cement concrete-Qualities of materials-Types of reinforcement used
characteristics of reinforcing material-waterproofing compounds

Concrete and reinforced concrete works: Constituents and properties of concrete,
Watercement ratio, Grade and strength of concrete, concrete mix design, testing of
concrete, preparation of mixing, placing compacting, curing and frameworks
Mortar: Preparation of lime and cement mortar-Proportions of mortar for various
items ofwork-tests on cement mortar

Ornamental materials for finishing: Paints and Varnishes: Types — Constituents
Preparation characteristics and application

Plastering work: function, preparation of mix, surface preparation, paints and white
washesin walls and ceiling, stuff works.

Flooring: introduction, types of flooring (mud, brick, cement, flagstone, mosaic,
floor-boards)



31

3.2

3.3

4.1

4.2

4.3

5.1

5.2

5.3
5.4

5.5

5.6
5.7
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Roads and Bridges

Definition of road, Historical background, Classification of roads, Development of
road network in Nepal, Road planning concept in Nepal, construction of small
trails and used in rural areas, general design and layout construction of motorable
road, types, construction and function of retaining wall, construction and function
of drainage works use of bituminous materials in road

General idea of construction equipment's and plants, Causes of damage to roads,
road signs and signals

General idea of suspension bridge-layout, foundation etc. river training works and
shoring in bridges

Surveying

Concept and purpose of surveying, principal of surveying, scale conventional signs
in mapprinciple of surveying classification of surveying, linear and angular
measurement instruments, horizontal distance measurement.

Ranging out lines uses of water level, rubber tube level and builders level and field
book. Different leveling instrument temporary adjustment, leveling procedure,
types of leveling compass, its types, booking method, local attraction, methods of
plane table, setting out instrument plane table introduction of theodolite and its
uses

Different types of surveysused in road and irrigation work

Estimation and Costing

Purpose, Types and Methods of estimates

Units of measurements and modes of payment of various items of work and
materials

Standard estimate formats of government of Nepal

Rate analysis and Norms (rate analysis norms prepared by Ministry of Work sand
Transport and the district rates prescribed by district development committee)
Standard Rate analysis and Norms, preparing bill of quantities, muster roll,
contract system, safety of construction site, storing of materials, purchase and
receive materials

Specifications (understanding, purpose, types and necessity)

Vauation (concept, purpose and methods)

6 Drawing

6.1
6.2
6.3
6.4

Concept, aims, used and importance of drawing

Drawing tools and instruments andtheir uses

Drafting techniques and methods in common practice
Introduction to Computer AidedDrafting (CAD) Software

gug (@) - ¥0 %

7 Basic Electrical and Electronics

71

Current, voltage and resistance, types of electrical measuring equipments, electric
field, capacitors, electromagnetic inductance and application, electric circuit
(series, paralel and mixed circuits), applications of Ohm’s law and Kirch off’ s law,
A.C. circuits —alternating current generation, ohmic resistance, inductive reactance,
capacitance and impedance, electrical machines (transformer, A.C/D.C. motors,
generators) -working principle, construction and types
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Introduction to electronics and applications in different fields, active and passive
components, voltage and current sources, semiconductor physics, behaviour
functioning of P.N. junction,Diodes and applications, bipolar transistors and
switching characteristics, injunction transistor,MOS transistors and switching
characteristics, TTL logic circuits, NMOS/CMOS logiccircuits, memory (RAM,
DRAM, PROM, EPROM), operational amplifiers, filters, A/Dconverters, adders,
oscillators, seven segment display, amplifier, heat sinks and relays

8 Electronic Devices and Circuits

8.1

8.2

Classification of materials (conductor, semiconductor and insulator), electrica
properties andmagnetic materials, rectifier, filter circuits, brief idea and typical
applications of powerdiode, Zener diodes, Varactor diode, tunnel diode and point
contact diode, transistor biasingand stablisation of operating point, switches and
connectors, conventional representation ofelectric and electronic circuit elements
Electronic circuit design (single stage and multiple stage amplifier, voltage
amplifier,feedback amplifier and power amplifier, differential and operational
amplifiers), oscillators(negative and positive feedback), speed control of DC and
AC motor by using thyristor, frequency response

9 Instrumentation and Control System

9.1

9.2

Multimeter, oscilloscopes, signal generator, impedance bridges, transducers (strain
guages,thermistor, piezoelectric tachometer, thermocoupler), open loop and closed
loop controlsystem, frequency response

Measuring instruments, moving coil meter, moving iron meter, frequency meter,
energymeter, multimeter, clamp-on tester, megger

10 Power supplies

10.1

10.2

Single phase and three phase AC power supply systems, star/delta connection,
rectifiersand filters, regulated power supply system, uninterruptible power supply
systems

Basic knowledge of diesel/petrol/gas/therma generators, solar power system,
storagebatteries, electric motors, DC supply, voltage and current regulators,
inverters, isolationand power transformers, surge protectors, earthing system,
lightning protection

11 Computer and Digital Techniques

111

11.2

Basic knowledge of computer hardware and software, networking internet,
intranet,modems, computer protocols and basic computer architecture, applications
and advantagesof digital systems, number systems and conversion methods

Digital fundamentals -logic gates, flip-flop, codes and parity, arithmetic circuits,
decoders,display devices and associated circuits, design system building blocks —
half adder, fulladder, encoder, decoder, multiplexer, de-multiplexer, memories,
counters, shift registers,latches, clock, triggering, A/C and D/C converters, Boolean
algebra
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