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1.1 "i~'U'Ufll'HlVIOl"iftfi'Ul 

1~'U'UVJ1.fl1fl.fl1flflT:iftmno~ 15 ri'11m11' 'lfmh'YIUfl~l-!1 '1 111't1Ju i'l.lmll,rt:JU-!!rl'Ul.J'YiliVJolrl'o 

v"" v 1.2 Ol"i'ilVIftfi'Ul.fllfU]~"itllt 

)jmflq~~nu 1mfl mm1~ 7 ff'11rn..1 ,rmh'YIUV~~l-!1 '1 111'tiluillfllll,rt:JU-!lfl'Ull'Yil1VJmrl'o 
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2.1.1 .fllflfll'jfffl'l:ll'VI 1 

.... d 
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.... 'J} 

2.1.3 .fl1flfll1 fffl'l:llt} CCl1'flU 

iiomou - nuo1ou . 
d 
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llfl~lllhti'Wf iff'lfll1ll~l~fl'VI1t:Jiimf ua~ 1VI1fll1Ulflll 1ff'lfll1ll irl~l~t:Jn'l11ff1fll1ll 
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255o 1 V~oi''U~thi~ 11m1 iln'l:l11 ~imB \Yt!P1ff1m 1 llffln'mllrucnf!n'l'llli'lfl 

lJ i rJ~11 ttl~ IYi ~ tlfJfll1vlltU") fllll~fi tiVlU 11'\lt:J-!lflfll ~ fll 1 ll fll1 llfll cnf!flfl'l:ll~1 ~1ilflfll ~ 
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_ .. · 'l v 

2.4.1 ~~fll'l'U~l.J'Ut'Yiffunfimn'hn.i tt{l~UU~'l.h1im'l'i1tlu1uml'n~~'l' 

2.4.2l.lt:J1J'I1111tiMU'1~m~1'l'a~mmni1'1tJ u"~m~11u~mn1:111'Yit11ihn.ni 'Vi111U'1~ 
~~~11111ffi1mnm um~llffi1uu:ah~"n~Miln~~'l' 

.. ..J_I'!! "" "" .. _, Ql ~ d 
~- :s . · 2.4.3 l.lfl1J'I1l.lltln1~11ti'YI'U'l' fl'li11'Yiti1U WU 1iiJ'l'~ff1WI1U U f1Mf11:11U{l~fftl1UU'l'~f1fl1Jfll'l''YI 

~~~~.,r n~n1:11thnu 11'1nffmu t11~nnu m1 ttl111111mlinn1'11U ~11 1.,Yni'Y1t11uwui' 

'~'k·· 
uu~ VocS .di q '='I 

2.5 UN'J.!fll"i"i1J'J.!flf'lfl1:11Ui1::NtYlt"iilnl"if'lfl1:11 t'J.!"i::U:: 5 'U .. 
2.5.1 ~1U1uunfinm~~~i'mimi'u@j~wffl.lllii~1l.l~Wffl.lllii '11111~~ 3 .,Yn 2 (2.2) 

... ~· <'I 'Unl"if'lfl1:11 

2~6 .. :nn.h::uuul'mmNu 

2556 

15 

15 

2557 

15 

15 

30 

15 

~· <'I 'Unl"if'lfl1:11 

2558 

15 

15 

30 

15 

2559 

15 

15 

20 

15 

2560 

15 

15 

30 

15 

• 

1 -*~1JU1~l.l1Wfltu~1ff1f11;l.lff1ff~f l.l1111'l'HJ1ri'tlt'Yifl1 U 1 {ltf11'lfl.l~flmf1UU11 ~tlfll 1 oM'~1t1 lu 
.. . ~ 

n1'l'~n~uwc¥i~9lnflu9lnil ~11111tl{l~t6tl~~-!lil 
.. ~-: -

( 2.6.1 -!!1JU1~l.l1W11tli'1J (m.htl : 1JTYI) 

2556 2557 2558 2559 2560 

20,000 20,000 . 20,000 20,000 20,000 

50,000 52,500 55,000 57,500 60,000 

70,000 72,500 75,000 77,500 80,000 
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2.6.2 .:.11J1.h~lJ1W11tl~1tl (m.htl : 1JTVI) 

1 .U~m.h~mw flW~ir11m'I :wr11 ffl'lf mni'YI tl1rl't11'Yifl1 u 1 r~'lhl'lf:w.:.~mrtl'1u u1111t1 
" th 1.U~1tl1umn~~I'I-Jwc¥il'!~flflU~·r.)iJ (11th a : m'YI) l'lllJ'lltlfl~tflt11li~il 

11tlfl1"' 2556 2557. 2558 2559 2560 

} t~'Ut~fl'U 21,000 22,050 23,153 24,310 25,525 

[.' ;thi'ff~ 5,725 5,961 6,209 6,470 6,744 

:, ; fhl.Ufffltl 12,600 13,230 13,892 14,586 15,315 
~'~--------~------~~--------~----~--~------~~------~ 

···.· fl11'1fl1JU'VI'U 14,725 14,961 15,209 15,470 15,744 

'•. " ~ ·•······ fl1'il1-:J'lf1fl111 1,525 1,551 1,579 1,608 1,638 

J~'U~1111~'U 4,725 4,961 5,209 5,470 5,744 

3,135 3,308 3,473 3,647 3,830 

840 882 926 972 1,020 

64,275 66,904 69,650 72,533 75,560 
• 

•.. 2.7 1~1J1Jfl11ftfl1:11 

0 uuu~u11au 
D tt1JU'YI1-:J1nr~vhu~flif.:.~ri:wri't~u11rl'n I 
D u uum.:.~ inr~ ~1u ~mt'vrhnvum~tffti.:Jt~u ~fl11rl'fl 

i· 

D U1J1J'YIHiflr~'Y11-:Jflt~fl'YI'lflUmYtrlu~fl11rl'h (E-leaming) 

D UUU'Yil.:J 1nr~'YI1-:Jfl'Utl'lt>i'tul'l 

D ~W'l ('l~'l.J) 

~.8 fl111 nuu Toumhu fll'l'i1Ul'lf1Ui:1~ fl11'1:1-:Jll~lijuui1uu ~llJ11llllUl~U 

t~u 1 1l1'111J.u'fl-J.:.~fl'u:w1111.'YI a1rl' ti1'Yifl1 u 1 r~'fh1'lflJ.:Jfltl~1U m -h~1 an~n flmn1~iu 
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I . 
~ ill~'ii\11 1 q S.A. 2557 ~~j I 
' ·d &AA!lli .... ~~.,.:.~J 

3.1 Hnngm 

3.1.1 'iilU1Umhun~~lltl~l'»ftflii~'i UNU fl (2) ,,jl'Jt~un·h ... 36 ' "' 'HU1£Jfl~ 

3.1.2 lm~ahmKna~'i UNU n (2) ... 

-=:.. Q.l Q,l ~ 4 

1)1'lflll-3fl1J'ffYifl\lftfl'l:ll 

2) i'lf11r~rr1rhlJ 

3) l'lf1U.:trl1Jill'Vn~U'UU.:t 

4) wmh~1U'QI9l'ff1Yim'il.l 

"' "" ./ 5)1'YIU1'U')IIU1i 

"" a 
3.1.2.2 Yi:Jnfl1'lf1man 

l)l'lf11ft'tlflvf1 111 
3.1.3 'il£Ji'lll UHU fl (2) 

32086502 

Engineering Project Management 

32086501 

Method of Engineering Mathematics 

Yill'lV.i'lllHflllHlU'tl~iilYifl'i'itl 
~ 

32086503 

Internship 

. 32086599 
.... .... ./ 
1'YIU1U')IIU1i 

Master Thesis 

. 4 Q.l' v 0 ' ~ 

Yiti1Al'lll1J.:tfl1Jiil'Wl~U'UU~\llU1U 6 YIU1£Jfl~ 

' .... 
30 YIU1tlfWl 

' "' 3 Yi'U1Ufl\91 

' "' 3 Yi'U1Ufl\91 

' "' 6 Yi'U1Ufl\91 

' "' 6 Yi'U1Ufl\91 

' "" 12 YIU1Ufl\91 

' "" 6 YIU1Ufl\91 

' "' 6 Yi'U1Ufl\91 

3(3-0-6) 

3(3-o-6) 

6(Q-40-0) 

12(0-36-0) 

Yil.l1\9ll'lfltl.:trl~lll'Vn~U'UU.:tV'i~fl'tl1J~1UYIJJ1fll'lf1tl.:trl'Uill'Vn~u'Ul.f.:ti'lf1lft1m;lJ,vJlihth'fl.:t 
ti'i 'i.lJ hHhn .:t'ff.:tu 'U'lH i'1f1irt1m 'i ll-nrl'.:t.:t1UII't'l~ m'i uV'i 'iV')IIrl'.:t.:tluu 'Uu.:ti'lf1irt1m 'i-lJ . . . 

iimfth'fl.:tu't'I~01'ifl1-1JfllJU'UlHi'lf11rt1m'ilJUI~fl'YI'i6UflrlU't'1:: 1'YI'ifllJU1fllJ!!il::U'UU.:tl'lf1 . .. . . 
: ~ t!O.I 4 9) .<:::! Q .QI Q.l' • ~ • .Q ..::! • f)} Ql 

1lfl'tllJ'n11\9l'tl'iUflftfl'1:11\9l'tl.:tl'iUU1'lf11J-.3fl1J!ll'n1~1'lfll'tlfl 1 U'UU.:t1'll11m::lJfl11lJ'fft}flfl'el'tl.:tfl1J 

fllll'W1::U'UWli'lf1U't'l::l'YIU1U')IIUn 
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J i;J.:;:~.W! 1 q S.R. 2557 &J r4 

l . ··-~~-----."'LJ 
'11lJ1Yil'lflif.u1tnil'Wl~ll'llt.!-ll'ifllfl1fl'l'ltJ,W~lfiln-llln~1H'lfl'l'ltJ1v!Vjlll'l-lU-l 

32081501 

Computer Methods in Power System 

32081515 " 1 ff'l n n u '1 vHhm 'I 'ff 'I '\imH 
" " 

Advanced High Voltage Engineering 

'11lJ1Yil'iflU-lfl1Jlil'Wl~ll'IIU-ll'ifllfl'lfl'l'ltJl'fn-lnu un~m'lliU'l'lU'Wn-l-llt.! 
" 

32082504 

Renewable Energy 

32082507 fll'l.ij~ m'lfi'lumllJ~t!'lfll'l thrl''l i rHh 

Demand Side Management 

32083510 

Digital Control System 

32083515 • fll'l1i1C\t!~'l'l 'il 'll!t1€l·ufu fhrl''lu C\~ fll'l m 1Jfl u 

Power Converter Modeling and Control 

'11t11VIl'lf1U-lfl1Jlil'Wl~U'IIU-ll'ifllfl'lfl'l'lt1Diitfll11aiimlun~ ln'lfltlt.!lfltl 

32084501 ll'lfl1u 1€lafJtJmrua1'J~~'hu~ 

32084508 

Semiconductor Devices Technology 

'ff'U1l.l ulim ~ n '1 vHhm:: rm m:: 'il1 afl ~ u 

Electromagnetic Field and Wave Propagation 

4 vu ~.t:\ ~ G 
'11tl'lVI'l'if11J-lfl1Jlil'W1~11'11\J-l'l'ifl'lfl'lfl'l'ltlfl6tll'f'liA6'l 

32085502 

Random Variable and Processes 

32085504 

Digital Signal Processing . . 

" 

'11lJ'lV11'lfllilamY1 'ttl '1uuauo~16mbufiA 1'111iiaon mmnm lUl'lfl~-l~a '1tld 

3(3-0-6) 

3(3-0-6) 

3(3-0-6) 

3(3-0-6) 

3(3-0-6) 

3(3-0-6) 

3(3-0-6) 

3(3-0-6) 

3(3-0-6) 

3(3-Q-6) 

YilJ'l~l'lf11tin nvh '1 1hh ~ nnu11'1tt'l1lJ'l~1'lllltinmh '1 tJu.Uu ~1'lfl1rn n 'i 'i u '1 vHhthrl''lll m: 

·• u '1 vHhu 'l·HY ·m 'II U-ll'llllff'lm 'i uv.rl''l~ lUUCl::fll'lll tJ':i ':i ~v.rl'~~ 1uu 'llu~1'lfllff'lfl'i ':i u 
c • 'U . . cu . 

il mr thrl'-um:: fl1'i fl'l'lJfllJ u 'IIU 'll'll1lff'lflH u61~ nm t1 il mftm:: 1 'VI':ifllJ'U 1fllJ u 'IIU~1'111 
• <a •• • • 

Ql .:9 " ~ d . 41. A 4 .o Ql 0 A A " 

u n rtn1:11~n~mn fll'l au 1 H 'IIU'I'l'll1ltlfl!W n rtmn'ff1'11 'i 1J fll'i 'VIl'll'lti1'U'W'U 1i 
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"' <'I ~ ~tJ "' "' ~vt~ • ... "' nvt~ 'HU'lm'Vlllltlfl'n'J 11'\J\H'l'Vl'Jf'I'Jfl'l'lU lfllll~llll~'Jf'l'lfl'l'lU lll'l~if~ 
" 

32081502 .:, ., , ~ . "' nnn::'lfltlj ta::uu vi ltmH 3(3-0-6) 

Transient in Power System 

32081503 ml1!m1::11'm11lH~vria~lm::uuin~1rhri'~ 3(3-0-6) 

Fault Analysis in Power System 

32081504 ml~1U i 'Htl~mh~1.h ::11 ii'~'II'B~l ~uu i vl~hrhri'~ 3(3-0-6) 

Economic Dispatch of Power Systems 

32081505 "' "' l 1vl~ 0 

., !'tl'OUl fll'Yt!!ll::'Ytll1" tl'i ::1111 lnltl~ 3(3-0-6) 

Power System Stability and Dynamic 

32081506 mlrla~nt.n::uuivl~,thri'~~u-a~ 3(3-0-6) 

Advanced Power System Protection 

32081507 mtliitlmlmih~mll1~1l'll~nfll m ~uu ivl~1rhri'~ . 3(3-0-6) 

Optimization Techniques in Power Systems 

··~ 32081508 ,; <'I , 31 1vt~ 0 "' tl'l11J!'lf606 fl'll6~'j~1J1J 101ft~ 3(3-0-6) 

Power System Reliability 

32081509 ml11~u~m~uuir~~,rhri'~ 3(3-0-6) 

Power System Pla~ning 

32081510 l~umhmhurha~ivlvh 3(3-Q-6) 

Power Distribution Systems 

32081511 mlaariuum~uui'rl~1rhri'~ua~mltlglliiml 3(3-Q-6) 

Power System Design and Operation 

32081512 tJmmwlm~uuivl~,rha~ 3(3-0-6) 

Power System Quality 

32081513 ,j ., ivl~ ~ 3(3-0-6) !tl':i6'l11fllflft l'II'Uif'l 
"' 

Advanced Electrical Machine 

32081514 'lh'~Ymilanm~1rt1fll':i1J i 'r1~1thif'l 3 (3-0-6) 

Selected Topics. in Electrical Power System 

32081516. "' tl' tl 13 

nq"MfJfll'l mHJ l~~fll"ll 3(3-0-6) 

Gas D!scharge Theory 

. 32081517 m'l1ttln::11'tY'W11J tl'l~1l 'U~l'Uiff1fin ll i vl~1m ~11 ~ 3(3-Q-6) 
"' 

Electric Field Analysis in High Voltage Engineering 



32081518 

32081519 

32081520 

32081521 

32082501 

32082502 

• 

32082503 

32082504 

32082505 

32082506 

32082508 

32082509 

32082510 

32082511 

Power Cable Engineering 

Insulation Coordination 

High Voltage Direct Current Transmission 

'l-i'1,Y6t~6fl'V11'11ft'1m'nJ lvHhu 'j ~ff ~ .. 
Selected Topic in High Voltage Engineering 

" 1ft'1f)'j'jlJfl1'j-df>~ff-h~.,Jut}'~ 

Advanced Illumination Engin-eering 

nfl1'jt~~l'l1m'Y 1u~1uul.il'Yiftfl hHh 
Numerical Methods in Electromagnetic 

m'n,Ylnu 1~vmul.imftn lrHh 
Electromagnetic Compatibility 

'Wn~~1'U'VI1lll'VIu 

Renewable Energy 

Solar Energy 

flWI.h~Ufl1tloN~1m~1J1J 1w1191l'ltl\911Dfl . 
Photovoltaic System and Its Applications 

mr~lu 1tlo'Wn~~1u 

Energy Technology 

l'Vlfllu 1tlo'Wn~~1utllJ 

Wind Energy Technology 

t'Vlr~1u ltlonn-~~1uuuuHf1'lJHf1'1u 

Hybrid Systems Technology 

Selected Topics in Renewable Energy 
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3(3-0-6) 

3 (3-0-6) 

3(3-0-6) 

3(3-0-6) 

3(3-0-6) .. 

. 3(3~0-6) 

3(3-0-6) 

3 (3-0-6) 
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32083502 

32083503 

32083504 

32083505 

32083506 

32083507 

32083508 

32083509 

32083511 

32083512 

32083513 

Power Electronics Application in Power Systems 

m'i uuC\-:j H'1-1 thrl'-:juuunn-1fl'lf 

Switched Mode Power Conversion 

fll 'j fl1lJ fJ lJ fl1 'j 'li lJ lfl g tl\.1111-:j, 'rllih 

Control of Electric Drives 

Power Electronics and Control 

-ff'tyty1W 'i 1J01U111-:jl!lit '11 ~ 0 l 'rll!hu~~n fll'i elf\ 11tl U 

EMI and Noise Reduction Techniques 

fll'i t.ll' u u m1~ m ~u ff'i~ u u 1 'rll!hrhrl'-:ju uu Utlfl~'rl 

Active Power Line-Current Conditioning 

. 
Linear Control System 

0 ~ ~ ~ 

fll'i 111C\ ti~UC\::1lfl'il:'M'i :lJlJl'I€H1lfffl'i 

Dynamic System Modeling and Analysis 

" 'i ::u lJfl11JfJlJ'liu~ '~ 

Advanced Control System 

Intelligent System 

" fll'i 1flflll 111-:jtlflffl'M m 'ilJ'liu ff ~ . . .. 
Advanced Industrial Instrumentation 

mfliu lC\ol"lfUl"lftll,fUff~ .. 
Advanced Sensor Technology 
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3(3-0-6) 

3(3-0-6) 

3(3-0-6) 

3(3-Q-6) 

. 3(3-0-6) 

3(3-0-6) 

3(3-0-6) 

3(3-0-6) 

3(3-0-6) 

3(3-Q-6) 

3(3-Q-6) 

3(3-0-6) 

32083514 
~ . ~ 

fll'i'DDOI1lJlJ'i:UlJlJUillU'II6~ llJ im il'IWllffl"lf'DfoUUff~ 3(3-0-6) - . .. 
Advanced Microprocessor-Based Systems Design 

32083516 3 (3-0-6) 

_Selected Topic~ in Power Electronics 
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't'IU1~1~llll8fl'n1!1JII'II1-l.:J1~11ft1fl'l'l1J811\fl'n'l81-l mnm::: I 'n'l fUJl-llflU 

320845ot t'l'lfl1u hutJ11mru'~,'i~-l,i'1th 

32084502 

32084503 

32084504 

32084505 

32084506 

32084507 

32084508 

32084509 

32085501 

32085503 

32085505 

32085506 

32085507 

Semiconductor Devices Technology 

t'l'lfiUfl1-111'inlJ 

Integrated Circuit Techniques 

fl1'i'O'Oflll'U'U1-l1!'n1lJ'Ilt!1fl i11qj 

VLSIDesign 

~mif~um 1 lJII 'U'lJUfi1'1J'O-l1-111n ~lJ 'llt!l~ i 11 qj 

VLSI Array Architecture 

l'l'lfl1t! loUU'Gl::fl1'i'O'OflU'U'U1-l'il'inl.i CMOS 

CMOS Design and Technology 

Satellite Communications 

Optical Conuimnication 

~t!1lJmjm~o hHhm::m'im::'il1Ufl~t! 

ElectromagBetic Field and Wave Propagation 
QJ"..,:9 Qd A./ .A 

lf1'1l'Olft'Ofl'l'l1-l'Olft n'l'l'iaunmm::m'i ~u~11 

Selected Topics in Electronics imd Communication 

"' 1fl1fl'i'ilJ~~~'O'Gl~t!~-l ... 

Advanced Digital Engineering 

fl1':i l1':i ::m'flfftyty1ru 1lifiut~~H 

Discrete Signal Processing 
. "' 

m':il1':i::lJ1'flffWW1ru~i~u'Gl~ll~-l 
u u . 'U 

Advanced Signal Processing 

"'1 ' .I "' '1'1\fl:lt) fiN'IJ1UIJ':i::~1'1'1l'l'ltllJ 

Neural Network Th~ory 

Data Compression 

. 18 

3(3-0-6) . 
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3(3-0-6) 

3(3-0-6) 
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3(3-0-6) 

3(3-0-6)_ 

3(3-0-6) 

3(3-0-6) 
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32085508 flTHlfl1i1lVI11JU 3(3-o-6) 

Pattern Recognition 

11 "' "' 3(3-0-6) 32085509 fl1) ):;:IJ1"f\H"f\l11~lffV·rVIflll"fl::lffU~ 
" 

Speech and Audio Processing 
,j " "" 

~ 3(3-0-6) 32085510 fll'iff6ffl'i'U6lJ"flll"fl::fl6lJ'VI1lfl6'j 

Data and Computer Communication 

32085511 
cv " ,o:!i A ~ 3 (3-0-6) 'l11'\16l"f\6fll11~f16lJ'VI11~6'j 

Selected Topics in Computer· 

• 
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3{3-0-6) 

Computer Methods in Power System 

111'.i !IOiJunn 1 'U 111'.i i1m 1~l'f<J ~tJ'lJ 1 l'lfhfllft~ i ~Hifl1'j 1 .ffi 'lh !lfl';i 1JflD:JJoW1111Df .. 
,1-u11Du1i 1um'jri1u1rum'j1tfln~M'm~un-rl'~1'~'il'jll(l~l11'j 1'H(l'IJD~ i 'H(l~ 1 m~uu 

1 l'll1h fll ft'~ .J'u 11 D u 1i 'liD fl1'j ri1u1ru n-:u fll'j ~~~-w 'lfflru 11 'lfU ~ 1 th ~.:~1 -Nu rl111 i' u fll'j 

!ll_<f " lli_JP.I D "' 

llfluty'H1l'l1~!i'IHI_ii'l1ff~'j'IJD'I'j~1J'U tl"fl"'lfll(l.:J 

Solving problems in power system analysis using computer program, algorithms in 

computing short circuit analysis and load flow in power system, algorithms of 

nonlinear algebraic equations for solving power economic problems. 

3{3-o-6) 

Transient in Power System 

fl1'jlU~uumJ(l~,j'1fl~ 'lltu~ff111'lfuu1fl~fli'j'li'~,)~'H 1~m ~~~ ff'lfil~ m ~~~ ff1l'j 'Ill(!~ 
~ . 

m ~I! ffffft'U fl1'j ,)' 1(1D~ fll'j D 1 fn fl11TU~ U'UI!'l..l (l~.t1fl ~ 'il111 fll'j «111·4~ H~ u 11~ fll'j • 
"' 

ff111'lf91'1tn'Uu'j ~'ilfl1'j tu~uuuu(l.:Ji1fl~'il1flH(l'IJD~m'j ff'um ~~~ fftl'ID{i 'j t'j i t}IU uu'lf . ~ 

~hm ~ iiu u~ U'Ul! U(l~i1fll ft'U \1« fl11~ u fl~ 'llj 111t)l11'.i Wfl~'Ul ~ 'U 'VIH i U'j l! fl'j 1J 

flD:JJoW1!11D1rl1'Hi' u fl1'j ri1u1ru fl1'j nl~ uuu U(l~i1fll 'llru ~ fll'j n-111'lf'H(l'IJD'It ft{ 'ill u 

'IJ~(l1~'1JD~lfl1D~imu(l~'HlfDIIU(l'lft'Ui'Ulfff'ilfl1'j{ID~ft'Ulft{'il 

Switching transient, ·de and ac interruption chncepts, arc modeling, abnormal 

switching transients, capacitor switching, current chopping transients, ferro resonance, 

transient recovery voltage, traveling wave phenomena, computer programs for 

calculation of switching transient, surge effects in-coils ofmachine and transformers, 

surge arresters and surge protection. 

3(3-o-6) 

Fault Analysis in Power System 

D~flU'j~flD'Uff:JJ:JJ111'jfl1'j1tfln~..fm1:JJH~'n~D~. (Fault) l!'lJ'lJ1~ff:JJ:JJ111'j'n1'j1lJ!11Dl 

1 U'j:; 'lJ 'lJ 1 l'll1h fllft~fl:u.Wu ~ tt'lf-chi'lJII(l~l! D11 lJflll11 'U 'If 'liD~ ff1U -ci~a:u.Wu ~ 'U 'lfrl1i 11 

'IID~'Hlfmt·U(l~fl1'j tu~vu i M'm1:uH~-n-iD~ff:JJ:JJ1fl'j'n~ D:unumnh 1 11' fl1'j1tfl~1~H 



26 

Symmetrical components, analysis of unsymmetrical faults, power system parameters, 

sequence impedance and admittance of transmission lines, sequence impedance of 

transformers, change in symmetry simultaneous faults, analytical simplification, 

unbalanced fault analysis. 

3(3-o-6) 

Economic Dispatch of Power Systems 

tn'J 11 gllii~1un rh~l11 ~,.., Ufi'\JtH 1 'J ~im 1n J1m1 fiTW1tu 011 \ltyltltJ lu 'J ~umr~m'J 

111 ~ tl1Ufl11lJ'tYlJ'rl'u£ 1 ~,..,-h~th l'*~lu 1 u m1 f.la~nurt11lJ\ltyl~u h.11 ~uu-ff~1~n 

fl11lJ1h~l'IUfl~ll'llJ1~~'Q'flmn1~1'11'J1~tn'Jf.la~l~6fl11lJll'J~l'IUflm"J11gu~~1u 

mh~11'J~l'l Ufl'\rtN'Jzuu 1,..Hihfhc\~~Hi 'J~im inJ1'i1lJo1J 1 Himl'lcr~Jl 

Economic operation of steam plants, transmission loss calculations, coordination of 

production costs and transmission losses for optimum economy, economic scheduling 

of generation, economic operation of a combined steam and hydroelectric power 
• 

systems. 

3(3-o-6) 

Power System Stability and Dynamic 

if "' 'I liJ_.JJ!I o ., o 11) • .12!1 o ., 
l'I'W~1U'\J6~1tlUU'J fl1l'llU'J~1J1J rnn101iHII1J'U~1"6~'\J6nZ1J1J l nnlfllMnl'J 

11m 1::l'i'1tlo U'J fill'! 'li'1f1j m111m 1::l'i'1tlo u1 ml'l-fftytyltu '\JU lfll~ nm1 111 mJ1 ~ 

ltlOU'i fl1l'l~6~1 ~1J1J h~~lfhc\~11 1 G)IIIUUCJf'lfUfltJf1J~~ 1 m'll'tlm11tm1zl'i'ltlOU1fl1l'l 

'\J6~111~iU1~~l'l"i~1m::l~~tlu~ 

Basic concepts, definitions and classifications, dynamic modeling of various power 

system components, transient stability analysis, small· signal stability analysis, 

methods of improvem~nt, power system stabilizers, sub-synchronous resonance, 

voltage stability static and dynamic analysis. 
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. ·{32081508 
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3(3-0-6) 

Advanced Power System Protection 

l1ll'nm1'1ltl\lm1tlt!\lntn~uu1vHhrhfl''lmi'nm1l'i1'11Uun~f!rutl'm:Jru~'lltl\1'1mu,mu 

tit! \I flU ff,j' tJ 'l11li 011 fltl\1 flU ff1tJ-ci \I lin~ ff1Vtlt!U 011 tit! \I flU!~~ tl\1~ O'l 0'0, 1'1~1011 

f!tl\ltlUUff1J1l 011 f!t!\ltlU'I'Ilftllt 11-o\1 

Principle of power system protection, operating principles and characteristics of 

relays, modem protective relays, transmission line and feeder protections, electrical. 

3(3-6-6) 

Optimization Techniques in Power Systems 

'11 tl'nm1 '111fhmlJ1~fflJ ~q'fl'lltl\11 ~ u u 1 rl~hrhtl'\1 m1 m1Jf!lJU1J1JI1~m)j \1 'l u1 ~ uu 

1 rl~hnn 1iflffn rhtl''lm1 H~fln11 ~1v 111 'Ofltl uH111 ~ '11 Of! 0111 '11-o 'lltl\1 rhtl'\1 11'1~1~ 

t'l'llJ1~fflJ~q'flm1111~~n~'l<Nnumi'il~'lv~'lu1~1J1J1vl~1thtl''l 

The concepts of power system,. optimization, real time control of power systems, unit 

commitment, economic dispatch, optimal powe~ flow and applications . 

. 
"' "' " v ' "-.1~1 0 .., f\11'»1'1Jtlfltlt~'IIO\I':i~1JU nmlOUI\1 3(3-6-6) 

0 '· ~' Qld 4' ' 
1~UU'il1l1U1ti1~U1JI~1tl'll1f.lUU11i'tlJ'l:!:UUI~1tl'll1f.lU1JU'IJU1UU'O:::UU1Jfll'll1f.l~11lJ 

.!.cSlJt)l dA.c:t df "'lj} } Cl .cl 
l"ll'tlOtl l fl'lltl\lff01Uff1fl'lf\III'O~ff01Uf.ltl{)~11lJ'n1 tllJ 'lf\11U'Utl\ll H'iln'l II'O~ff01U 011 

111 ~ qn~ tn1 1i1ntl\llJtiU~m{1 nm1 111 ~ tilu l11f!ru thmllJI~tlUtl 1 ~ 

Generating capacity using basic probability methods, frequency and duration method, 

interconnection systems, composite generation and transmission systems, distribution 

systems-basic techniques, radial networks, parallel and meshed networks, substations . 

and switching stations reliability, plant and station availability, applications of Monte 

Carlo's simulation, evaluation ofreliability worth. 
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3(3-o-6) 

Power System Planning 

f11'j 'V'Itnmrui 'IHWifl1'j rhu1ru 'fl11lJt~6o6 1~'llfl~'j :am 1 -nlihrhcl'~tn'j ,}1'C\6~fl1'j Hil~ 

'116~ 'j:::1J1J 1vH'hfhcl'~ f11'j 11~m'j 1~m'j ti11 ~r mnt'fl~6~fhtii~ 1 -n1hm'j 11~uHu f11'j 

fhtii~ 1-nlhfl1)11~UHm:::1J1Jl'fll6'\hU 

Load forecasting, power system reliability calculation, power system probabilistic 

production simulation, maintenance scheduling of generating units in a power system, 

generation planning, network planning. 

3(3-o-6) 

Power Distribution Systems 

fl11lJ~6~nu ~ 11-11111 'tl~ ~ 1 uthcl'~ 1 u 'j::: 1J1J 1-nlhfll'j 1i1u u mh :::tn 'YIH'i .fl-nmJ m ru' .. . 
. 

' .a .a o • o OJ ''L.IP.'I " ~ 'JI 
tm:::OJl 'fl11Jf.}lJfl11lJ\.111 'If 6tH> 'll'fH'j::: 1J1J\11'11\.11Ufl1'C\~ 1 lH"'1'116fl1'j'V'I \11'jtu 1~1\.1 f11'j 

11~tiHuu 'Cl:: f11'j66 nui.Jm :::mJ 11111 'll1mhrl'~ 1-nl41'j ::1J1J 'ff1u~wm::m1lJ 11 'C\6~fl u 1 u 

'j ::1J1J,}1mhuri1rl'~ 1 -nl4, 

Powe~ supply requirements, customer classification, over-current protection devices 

and its coordination, power quality requirements and its control, reliability of 

distribution systems, planning and design consideration of distribution system, 

grounding and safety of distribution systems. 

3(3-0-6) 

Power System Design and Operation 

fll'j 1HUH\.I'j ::1J1J 1-nl41fllrl'~ 11rl' flfll'j uglliinn U'C\::fl1'j660U1J1J'j ::1J1J, -nl41fl1'j 

tl6'1nm ::1J1Jfll'j'fl11Jf.llJ rl1ri'~m'j Hil~ 1 ~mr~ 1wmm'j~~1la ~6'ff1'j tm::-d'~m~m'j ru' 
'j::1J1J 1~uH''fl6lJ~1t~61 

Planning of power systems, design and operating ·criteria, system protection, automatic 

generation control, computer aided for systems monitoring and.communication .. 
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3(3-6-6) 

Power System Quality 

liJ .. IJII o ... 31 -.1"'"' d _I ~, v fl11lJ 11lJ1f.J'Il'O~fltu flTI"l'll'O~ ll"'l"'lflltH ttY'U m ll"'"lf'Utn lJtntm:: fll';i JJ'l:: tJOf\ 'H1'Ufl1';i . . 
fi1'UfllJIIrt:::m'im.whm~iu iTiftTuunn iTift1'1i11'li'n~ue~::m'if1'11 iTI~1mnw~rhur~:: . . .. 
m'iMum.uh'lln~u'l~iuu'l~iutiH'ilen1uniinrlm'i1'flthm~~wmn'lln~iTIV'hthfi'~ 

ue~:::m'i 1.h::tiJmhm'l,rfl,f'Uflnu m'l 1H' 'lJ 1.h ~fltumVI'Iln~ 1 Tiftlthrl'~~iiu'l::: ~VIi He~ . . 
finm1u ri'n~ Ol'i 'lin~ Ht.rl Tiftlu fie~::: 1h ::ml'l 

" 
Meaning of power quality, computer and business equipment manufacturers 

association curves and their applications, voltage control and regulation, outages and 

interruptions, voltage swells, voltage sags, voltage surges, harmonics, customer value 

and evaluation, power quality measurement and evaluation, effective power quality 

improvement programs to meet customer's need. 

3(3-o-6) 

Advanced Electrical Machine · 

vtt)'MQ6unufl'UcMIICI:::rhfl~~~1rt1'1l'O~lJ'Oifln1t'l1tiu1U1ltfi::tflin~nCI~~ 1fl'iUfffl1'ilh 
""~• = 31 o 1,, o all)• fflJOl'i l'I1!1J'UI'lf-:Jiff'U nl'i Cl1l'il:l'U1'U fflJ nl'i '11'U'Otlfl~ fl1';iV11~1'UilJ'O llJfflJ~Cl'll'O~ 

untwm1tMrlf.I1U111CI:::tflin~nrt~~ 1m'll'ffl'lt)'MQ'Iln~untfln1un~ITiffi!1J1Jt'l1tio1'1.h~ 
uumm 1m::: hiffulJ1fl'i fll'j 'ii1e~n~f1'1u i1h um l:.lfi'OlJoW11fln1'1ln~untfln1mtio1U1 

1m:::min~nr~~~ 1mt!u 

Theory, operational impedances and time constants of induction motor and 

synchronous machines, linearized equations, reduced-order equations, unbalanced 

operation of induction motor and synchronous machines, theory of symmetrical and 

unsymmetrical two-phase induction motor, computer simulations of induction motor 

and synchronous machines. 

3(3-o-6)" 

Selected Topics in Electrical Power System 

lh.u'nt~nnm-:Jfi'1u1rt1m 'j u 1 TIV'hrha-:J 1 u'i ::fl'mBwun1 ni 1'li'mi.n-:Jttl~uum.l"'~ . .. .. 
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Selected topics in electrical power system at the master degree level. Topics depend 

on knowledge and technology. 

3(3:..0-6) 

Advanced High Voltage Engineering 

tlruffll1J~'IltWltHl ifl~t~nWJ'l nil 'U1uun~m1lcM'-nu i m .:mf1~tin~ffm1 ou~'lltH . . . 
. 'Qt1mru n1~1'1'1u ivHhu-s ~u~m1nflfft~1J1ff1J1l'U1uun~'Qt1mru11'1u i.W~1uHu~m1 

1't1m1t11:it~ut11 ~11111~1:hu m-s1fl~hmt11;_uUWJ'UcMun~fhrl'~ffrut rrun1~ i tl~t~nWJ'l nm1 
q • 'U tl 

t~t~nu1J1Ju n~ m1,) m1~1 t1u11 1J'Ilt~~-s ~1111 i 'rl~1u 1 ~ff ~ Hn m ~ l11J'Iltl~ff'U 1llulim ~ n 
~ ~ 

Properties of dielectric materials, insulations and their applications, constructions and 

perfonnances of high voltage equipment, test of insulating materials and high voltage 

equipments, partial discharge measurement, capacitance and dielectric losses 

measurement, design and layout of high voltage power systems, effects of high 

voltage electromagnetic fields on public health. 

3(3-o-6) 

Gas Discharge Theory 

., .N "'Ad~ 1 
Yifif)f111'W'U!1'U'Iltl~l'l(j11Qf1111tlfi'O'Ul'l'lltl~f119ff)'j~1J1'Uf111'1ltl~ffff11 'U'Wnlffll1f111 

Fundamental of kinetic gas theory, element process in plasma, charge carrier 

generation, ignite from gas discharge, glow discharge, arc discharge, switching arc. 

. 3(3-o-6) 

Electric Field Analysis in High Voltage Engineering 

"' . .N .. .F , • .I.P-1 , ""'"' "' ., l "' .F 
Yifif1f111'W'U!1'U'IItl~f11111fll1::Yiff'U1ll l"'l"'1f111 'lf11il'lf.:.IW11lfi'll 'Uf11l11fll1~Yi 

i . .IY.I """• .I """-I .J "" ,.,,t .I .I "'1 ""' ff'Ulll l"'l"'111i 1111\ '0~ IJ'S:; 'i'l11i lJl::: 'i'IVI'U H111i 'lf'UIJ'S ~ f)tJ 1J'Il'01Jl 'II WI f111IJ'S ~ £Jf)WJ 'lff11J 
" " • <t • 
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Basics of the electric field analysis, numerical method in electric field analysis, the 

charge simulation method, the surface charge method, the boundary element method, 

basic applications in high voltage engineering problems. 

3(~-o-~ 

Power Cable Engineering 
~ , .d Ql ~ .f ... I A ,e. 

l 'U t> 'H 1fl111J ~ l fl tl1 fl1Jff1 tllfllU B t>~fliJ 'l ~flU 1J 'lit>~ ff1 til fit Uri fl1 'l t>t> flll1J1Jll m~ fl1'l HB ~ 

A CLI 'JI A .e. A ' .Q ~ 
ff1tllfll1Jrl fll'~ ~~flU m'UtJW fll'W'IIM ff1tllfll1Jrll'Vlfl'Ufl flU l'lft>lJ~t> ll B~ fl11 ~~~~ 

1 tluUUfl11 i~11~ff1tlllrl~fl111Jff11J1'l 0 hlfl11i'U 1 'HB~ff1tllfllUBflTtl~ff ~ 
~ ~ 

Introduction of power cable, power cable components, design and production of 

power cable, quality management of power cable, termination and installation 

techniques, carrying capacity and lying of power cable, high power cables. 

3(3-6-6) 

Insulation Coordination 
0 cl Ql ~ d CLI A 

fl11 fl1 'H 'U ~fl111J ll 'II~ ll 1 ~ 11 'U 1 'U B fl'l:IUI ~ fflJU ~fl111J ll 'll~ll 1 ~ l'\1~ 11 'U 1'Ull1 ~ ~'Ul fl'U 1111 

.W1fh fl1 1 tl u~ nu ff1t1tl ~flU tlu ~nu u-o1u hHhtiu tlfl~w fl ~u u ~ fl11 11111 r~­

U'uum\uu~t1ffl~t>ffl11111~ff1u-ff'uwunm~11u1ut~unu.W1f.i1'11t>~ffmuu1~fiu&nu 
"' . I'H'Uli1'U1fl11t>t>flll1J1111'U1'U'IIt>~ff1tl 

Insulation strength specification, insulation strength characteristics, over-voltage, 

lightning flash, shielding of transmission lines, shielding of substations, traveling 

waves, back flash, arresters, station lightning insulation coordination, induced over-

voltage, line insulation design. 

3(3-o-6) 

High Voltage Direct Current Transmission 

fll'W 'j 1lJ'IIt)~ l ~1111 tl ~ u l ~fi 'U u ~ m ~ ll ff~'j ~ fll'j tm li1Jl Yi li1Jfl1'j tl ~ thtl'~ 1 'U 'j ~ 1111 

m::nffffrl'uur~~m~uffm~fl11flfl1111~11Ufl11Utln~H'uthrl'~uumh~"''fl11~tm1:a1 

un:: fl11 fl1UfllJ'i ~uu ti.:tm ~fi'uff ~ m ~uffm .:t Hft m ~nu ~Di1tl1:: flt>U thrl'.:tur~~ enf 
~ 'l <IJ • • - • 

lJt>ilflri'm1YhnuH~-wm~ur~~m~H~-w-iu~iu1~uum1'Vi'VJJu1tl'lfl1u 1nuiuumfl~ . 
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'lla~ ':i:: 1111-d ~u ':i ~ ~u tl ~ m:: u n-m ~ 1 'l'lfl ii r~ fl1':i fl111'flll ~u Cl':i :;1111-d ~u ':i ~~uu ~ 

m::U'ffi'IH 

Overview of high voltage direct current systems, comparison of ac and de power 

transmission, study of six-pulse and twelve-pulse power converters, analysis and 

control of high voltage direct current systems, harmoJ!ics ~nd power factor effects, 

system faults and disoperation, state of the art and future developments in high voltage 

direct current technology, inspection trips. 

3(3-0-6) 

Selected Topic in High Voltage Engineering 

., v .!j v "" ''I..IP-1 , ., • F- "i ., v a .1.d .I 
'111'1J61Cl6fl'l'l1~mU1f11fl':iHJ ll'H"11UH'ff~ U':i~1!111J':iillill1l'l'l'I11'1J6l':i6~11J'fW'UlhJCl~ .. "" 

mllfl11llluCl::t'l'lfl1u lc\u 

Selected topics in high voltage engineering. at the master degree level. Topics depend 

on knowledge and technology. 

3(3-o-6) 

Advanced Illumination Engineering 
• v 
~A I lAd IV IV IVOQI 

'1'111'1'11Ul ':i 6~1f11fl':i ':i lJ fl1'i 'ff6-!ln'11~11i fl1':i 'IJU 'ff ~U'fl:: 'l'l'U 'ffll V'ff1'11 ':i 11fl1':i66flU 1111'1'11~ .. 
A I I ~ Q.l J 1 ~ ..9. Q.f 

1r11m ':i lJ m':i n-~ 'ff11~11i m':i 111fl1'i m:: 'il1Vfl1':i n-n~ff11~u U1fl1t'IJ6.:jtfl':i nnl'lu n-~u 1111 

Review of illumination engineering, modern and higher techniques for illumination 

engineering design; measurement techniques of light di~tribution, and goniometer 

concept. 

'3(3-o-6) 

Numericai.Methods in Electromagnetic 

'ffl.Jfl1'j Ullflc1nmfm'i6u nlfl':i l'll;.:Ji11Cl'llfl1':i~lfl':i 1::M 'ff'W1ll, ~.W111'1V':i ::1UV11n ,~ 

1 U~tn~ll.JU~':i ~auv11n HCl~1~ff111~6~fl1':i~lfl':i1~MffU1ll 1 ~-N111'1V':i~lUV11n:ffu 
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Maxwell's equations, basics of numerical integration, fmite element and fmite 

diff6rence analysis of electromagnetic, boundary element analysis of electromagnetic, 

examples i~ field analysis. 

'JJ ... " 'JJ ' " ...... ~. fll'n'll1fll! 1 ~l1Hlllll'l1lltlnnn 3(3-0-6) 

Electromagnetic Compatibility 

~ 'J/ ... 11)!11 I -'lil •. l~l.'f .I ,f 'JJ ... 
'VfW~1\.l'll'tHfl11lll'll1fl'U lfl'Vll~UlJl1H'Ifl m-n1uty'I11Ufi::u'i1fl~flTHU'Iltl~fl11lJl'IJ1fl'U 

l ~m~utimftn i'rlvhnm'im1lfllJ m'i 1,r1nu l ~m~utim~n i '¥1-t:hm'i*fi~ m'i mt~~ . . 

... A "" .J .'1' 'JJ ... lil 'JJ • "' , • .1~1 <f 
fftyty1tu u fiZ fl1'i tltl mt111lll'ltl 11 a flliHH uty 111 fl1'i 1 '111fl\.l 1 ~'Yl1~ uum fin nn1flt)lfltuC)'I 

~1Ufl11lJ11fit~~fl'mt 'U1'Vl1~ dnn f'hu ,rti-OTH u ~~1Ufl11lJt ,r, nu i ~vmm.i m ~n 1 l'I.Yh .. 
fl1'i II \.IZ thlJ 19\'i i11'U ~1~01.,j't1WtiU lJ19\'i 111\.1 fl1'i fl~ 'Yl \.1 ~tlflg \.1 utim~fl in fhu fiZ fl1'i .. .. 

i !11.1 • A I "' lil • .l~l ... 'JJ 'JJ ... Ill !II 
OtllJ 'I11Jfitl[Jflfi\.l!llJl'VI€'1fl mn1fl1'i 'Ylfl fft11JllfiZ fl1Hl~fl1'i fl1\.lfl11lJl'll1fl'U I fl'Vll~ 

utimftfl i'rlvh 

Fundamentals of EMC, EMC phenomena and problems, methodology of EMC 

control, shielding and filtering, designing to avoid electromagnetic interference 

problems, safety aspects, achieving compliance with the new EMC directive, guide to 

. relevant standards, immunity and emission standards, EMC testing, EMC 

management. 

3 (3-o-6) 

Renewable Energy 

Surveying of renewable energy resources; solar ener~y, wind energy, biomass, wave 

and tidal power, hydropower and geothermal energy especially reference to regional 

areas. Availability of resources and regional distribution. Development of 

technologies and conversion. Demonstration ofte~hnical and economic feasibility. 

< 

-~ 

I 
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3 (3-0-6) 

Solar Energy 

lHltl flU 'llo-:1 fl1'j mH' .:tU' tlU fl'HU di 'U~a.:t.:n'UU'fl:: lU~ tlt.I'J U'VHl.:t-31'UU ft' .!1'01 nfl u . ~ 

Fundamentals of solar radiation; solar collection and thermal conversion; solar energy 

applications to environmental living systems; solar electric power and photovoltaic 

conversion; uses of solar energy; systems analysis and economics. 

3(3-0-6) 

Photovoltaic System and Its Applications 

.,.J .11. """ 1 ~ . " """ d d ~" 'Yitfl:l Ql 'Utl-!1 l'l'U 'lltl-!1~1-!1'01'¥1~ tJU 'fl:: fl'i.!! ft''J 1.!1 '11'0.!11 C)l'fl 'flU ft' -!1 tll'Yifl tl1-!l 'il'J l'YI tJ'UlfltJ.!l Tt 'fl'fl 

... J o' .... I A A rl ~ ~ Ql Q,I.Q ' rl u Ttfll~ tl 'l 11 'fl:: ]J '.i:: ft''YI'Ii n1~ 'lltl.:tl C)l'fl"' u ft' .:ttl1'YI fl u'fl n'l:l w:: ft'lJ u~ 'lltl.:t m 'l ~ tll C)l'fl"' u u u 

' "" " "" " . 1 " " -= "'1 1--'1 ~1.!l"'}'lf'U~'IItl-!JIC)I'fl'f\Uff-!ltll'YI~tlfl1'j 'lflt}l'fl'flllft'.!ltl1'YI~tl 'U'J::'U'U'J1lJUff-!I'J::'U'U Tt fl 

1 "" .I "1" " "" "1 -1 ' "" " 1'fl~1tl fl fll'J 1J 'J::: ~fl~ 'lfl C)l'fl 'fl 11 ff .!161l'l~ tJ 'U.!11'Ul JJII'U'U~1-!I"'} fll'.i 11fl'i1:: 1111 1'1:: 

ll'l:: 1ifu '.i 1fl1'11tl-!l'.i ::uu 

Theory of the sun and construction of solar cells, equivalent circuits, field factor and 

efficiency of solar cells, characteristic of cell connections, type of solar cells, solar cell 

application in multi-solar systems, application of solar module, design of photovoltaic 

systems, analysis and cost estimation of photovoltaic power systems. 

3(3-o-6) 

Demand Side Management 

u u 1fl ~~~ 1'1::1ti i ~flTi fi'1u m11J,ftl.:t m'.i tha.:t 1 Vl~1flTifi11JfllJ 111 "~ '116-!1 mlmfl.rl vt~1 . . ~ 
qnn1i ui'l::rnfl1 u hu,r 1u fl1~ i ~flu 111" ~flu 11 '.i :aifuH'fl 1 u flu i~ fl1'.i ui'l:: 

Hi'! m ::nu~n~m1l~auu111'1.:~'.i1luuu'lltH 1 11Ml1 u'.i ::uum'.i1tm1::li' Hi'IU'l:: 1u'lfu~ 
"' 

li(V '1"', o"" • "'1 ., V V t ~lm::fl1 'lf'il1tl u fl1'.i mmu fll'lfl11lJfli'lt>.:J~1 u fll'l'il~fl1Hl1Ufl11lJ~6.:Jfl1'l 

li'U 'U'U'J w 1 fll'j 
"' 
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The concepts and methods of demand side management (DSM), customer load 

control, strategic conservation and load management technologies, assessment of 

program penetration and impact on system load shape, cost/benefit analysis and 

feasibility of DSM program: utility deregulation, steps in reorganization of integrated 

electric services. 

3(3-o-6) 

Energy Technology 

"J " d Q,l -• Q,l Q,l ' Q,l 91 ~ 
fl11ll':i 11J{l..:Jf\Utna1fl'U fll'iu':i ::l'l a~'VHH·:nUUl'i ft..:J'VHl..:J·:nUllft~fl11lJ f\{1~ fll'i ~1U ... 

Ql I t I Ql Q.l I Cll 

'Vfft~~1Ufl11lJ II fl flfl H ':i ::l'i 1 Hlll'i ft~'Vfft ~..:J 1U l'i ft flllft:: 11-l'ift~'Vfft ..:J..:J1U ':i {l~':i ~ 'U'U fll':i 

1ifll ~'lJ'Vfft..:J~1UI'YifiU flllft:: ,f u fl{l U 1 U fll':i fi'u l'i 111 l'i n~'Vffl..:J~1U l'i fin fll':i {Ill 'Ul£11 ~a10'U 

fll':iiU~am U':i ~l'l -h~'VfH..:Jf111lJ~6uuft::'Vffi..:J..:Jlu nft 1 ':i ..:J lrlfh'Vffi..:Jii11fl~ a1ul'ln~~1a 
" 

'Vfft..:J..:JlU'Vl~II'YIUI'lfU'Wft..:J..:JlU 1 eJ~':i{lftfl'Vfft..:Jf111lJ~6U ll'f-nn'Vf'Vffl..:J..:J1U'il1flL -rJi fll1ftm 

ij tmfi..:J..:J1UftlJ'Wfl..:J~1U lllflfll':i 1 ~ll':i ~ 1 a'lfu" 10'\1 a:: :UftN6a':i~'lJ'U~lawfi..:J..:J1U 1 u 
" 

' ,,N .,._ 1 Ill 't Ill ""' " ., ~ .:.. ' 
6U1flf\l'lfUICJHlftl'lf{ll'Vfft..:JIIlJfllU fl !eJ !~':i !f\U1lJflft''VfftH1Un1'lfUI'lfU':i::'lJ'lJ 

1eJ 1~-:illiUI!ft~nl"'fUl'YIU 
Introduction to energy economics, energy demand and energy resources, the 

difference between primary and secondary energy sources, energy 

storingsystems,techniques in order to processand to refine primary energy sources, the 

explanation of energy conversion l:ietween heat and mechanical shaft power,nuclear 

power plant~. Regenerative energies: hydraulic, geothermic, photovoltaic energy and 

wind energy. The energetic usage of municipal waste,futureenergy supplying systems 

like fuel cells, magneto-hydrodynamic facilities, fusion as well as methane and 

hydrogen systems. 

3(3-o-6) 

Wind Energy Technology 

,,N, d ., "· ., 1" '1"., 1 fl11lJ111Jti..:Jf\Utna1 fl'Uft'\llU fll':i\11 '\16-.:JWM..:JlUftlJIIU 1 UlJ fll':i 'lfWft..:J..:J1UftlJ U 

{IU1flf\tn':i u':i ::li:iu m1u1 i!u 1111 ;tum 'j '1 ~wn..:J..:J1uftunftQ'Yin m':i~~~..:Jo~tr u"' u 1 u 

ft' fl11~~ ..:J u1~ft{llJtf'~ 1tfllft:: ft' fl11::'\1 'lJl '111fl1':i {I {I flU 1J11 tl..:J'I1 U ftlJ i ~ a·~llU ~ 0~ ':i:: 'U1J 

.~,. ll) ~ 1 'j) • ~ .d cv ~· Ql l!J 'j} 1 ll~':i !':i !~UllJflllft::UH UlJtl1~11ifl1':ilUftaUWft..:J..:J1Ull1flftlJIIJU'Vfft~~1U t'rlrh ~a 

• 
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lfl~'fl.:j 011 ii~ 1 rlfhu uu~ .:J 1 fi'Jir'ffu il:'J :um11 rtu11hm1 fi1UfJllfl11lJl~ 1'lJ'fJ.:J o.:Ji u 

i'llJ 1 ~tl) ~1J1Jll'fl11), ~'W1Ufl1h'W 1.h: O'fJ1Jlli'\:rl1U1.h~thft'ty 1 'W nl'J'fJ'fJOil1J1JO.:Ji'W 

{I)Jfll) Yl~'ff'flum'J vh.:J1'W'lJ'fJ.:Jo.:Ji 'Wi'llJ 1 ~um1 i1o~i1mh m'i'YI~'ff'fJu 1 u'ffrnu~1!'l.:J 
..! <!! 1 ' ~ "' IIJ • .I.?!I IIJ • .I.?!I .I "" "' lli'l:lm'fi.:JlJ'fJ 'Wn1'JYI~'ff'fi1Jfl1Hl'fll'll101J'J:1J'l.J tl"'n1'lJ'fi.:Jfl1'J rrm1u'J:'ff'Y11iflTvt'lJ'fJ.:J 

'V'Itl.:J.:J1'W '1 rlfh1 ~1J1Jl'Yiflt 'W 1 "ihh{ lJO.:Ji'W{IlJlJ1VI7 i'i1'W'lllNO.:Ji'W"lJlft'i'l:li'if1111Vt{ .. ... 

Status of wind technology, evaluation of wind energy potential, wind modeling in flat 

and complex terrain, wind energy sitting approaches, wind turbine aerodynamics, 

optimum design of wind turbine blades, aerodynamic and gravity loading, electrical 

conversion systems, synchronous and induction generators, constant and variable 

speed systems, aerodynamic power control (stall, pitch, yaw) electromagnetic torque 

control, control strategies, design of wind turbines, important factors of design 

options, design parameters of the components, performance testing and modeling, 
• 

measurements under controlled conditions, field testing instrumentation, wind farm 

technology issues, electrical integration, power quality, standards and certification, 

international standards, economics of wind turbines, wind energy prices, future price 

trends, environmental effects. 

3{3-o-6) 

Hybrid Systems Technology 

fl11lJ r I if'fJ.:J ~ 'W 1 ~ £.110 1J 'J ~ 1J 1J, rJ·thn1tl.:J \1 10'V'I tl.:J.:J 1'\.J 'YI ~~~'VI 'W ll1J mim.,;' 101J 7: 1J 1J .. 
'1 . .12!1 IIJ • .I.?!I "' "'"' "' ~ ,N ~ nn1'lJ'fJ.:J 017 t n n1'J ~ 1J1J'vt{I.:J.:J1'WU 1J1J H111.11Wff1'W 'J ~ 1J 1J lJ'W-m ~fl11lJ l11J'fi.:JVI'W 

~~u1ou n 17 11~ 11:~.mtl'.:J.:J1uuuu l'i1.:J"l m7 ~ m.:J, vl~17 ~ u uc1 ~ n 'YI7 'fl ii n ri'n1a.:J'll'fi.:J 

U1J1JH'fflJH'ff1'W 

Basics of renewable power systems, on-grid systems,. mini-grid hybrid systems, 

principle of energy storage systems, electric consumers, power electronic components 
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in hybrid systems, solar generators, wind generators, water turbines, biomass 

generators, systems motor generators, The use of them for electricity generation in 

hybrid electric power systems, case studies of successful systems, system sizing, 

characteristic of hybrid systems, monitoring of hybrid systems, energy management 

systems, economic issues, economic calculation. 

3(3-0-6) 

Selected Topics in Renewable Energy 

"' " <!I " "" ''L.I~ , "' - ~ 1 "' " ..! _.d -• 'H1'1lut~HHl'Vll~~l'U1ff1fl'i'HJ !YffflllHff~ 'U'i~mhJ'Hlltul 'Vl'l11'1lut'i'O~!IJtlEI'UUIJM 
~ u u 

Selected topics in renewable energy at the master degree level. Topics depend on 

knowledge and technology. 

3(3-o-6) 
• 

Power Electronics Application in Power Systems · .. 

fll';jfi11JfllJtn'i~~~1EIVH1~~1ulu'i~11111vJ~hnln~~1ontfinmt}'Uflffnlfi~m'iuU'i'iU . ... 

1 vJi:h~1 ontfi nn ';j -oil nu n1n~l tJtmmh~'l 1i111 i' 11 m'i tJ';j ~ ~ n~1.n u ';j ~ 11111 vJl(Jlfhfi~ 
~ . 
Q.IAl::S dQ.I Q.l 

'i 1lJm'l1i tn'i fl111~ lJ'VI nu fflJ o 

Principles of transmission and quality control in 'power system utilized by power 

electronics converters, various types of power electronics utilization in power systems 

[flexible ac t.ransmission system (FACT)], modem technologies of the controller for 

such FACT devices. 

3(3-o-6) 

Switched Mode Power Conversion 

m'i uutl~H'U rl1fi~u11111i n-11'l'lf'1n1 tJ1~£imjm finutl~ fll'ifl'l11.~lJ~tiHtlJlliit~~ 1 'VI 

1-•1 "' 1 " "" " 0 

"" " "' -• "' "" " 1J tlEI'Il'O~ flHff'iHfll'iff'l\9l'lffl1Hl~'O~U~~11fl'il~'H\911UIJtl~H~fll'iff'l\Pi'lffll';i 

"" " "' -• "' "" " -• "'i" "' -• "' "" " 'llfl'i.l~'Yilltl~'O'Oflll1111\911UIJ~~H'Ufll'iff1\9l'lffll'iiJ'i~~fl\91 'lf~l'U\911UIJtl~H'Ufll'iff1\9l'lf 

Switched-mode power conversion, ·topologies, magnetic and c~mtrol, topol?gical 

properties of switching structures, modeling and analysis of ·switching converters, 

analysis and design of switching converters, applications of switching converters. 
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3(3-6-6) 

Control of Electric Drives 

u u u ,;1iHl--11l6!1'1611 'VllJI1 m:: u ffffrl' 11 riTH i' u ':i:: u u 'liu lfl ~o u 11 rl' nn1':i fi1'U¥J lJ 111111 

AC motor models for drive applications, fundamentals of vector control, steadystate 

and transient operation of induction, synchronous and de motor drive. 

3(3-0-6) 

Power Electronics and Control 

tic:. d A o' 0 Go' A .id ~ .d Ql A .. I Q,l 

otJ m tu 61'0 fl'Vl ':i 6 U flfffll'O.n--1\l':i t'\'1\?l'll'Vl':i 1'.1J '¥1--11fl ':i 6--1 Wfl NUll-o:: tm0--111 IJ'0--1 HU . 
• I .?1 I 0 ... , ... "' ... d<'! . I ll) '11 .I "'1 '11 ... 

'QIJflltu U':i::11Ui11llff--1fl1M l"tvtlfl':i::Uffff'O'U'¥lli1'1'11QU !l'lll'O::fll'JIJ':i::Qfl\91 'll'--11UI'I1 

'Jl'l'll'lfllfllif·:il 116 fl~TIU'U'Uffnl'lrl1'll'l'll'll'li~66U m lJf11'UfllJ 11'1ttl fl '¥ll ffli'IO{rl1fl1lrh 
• q .. q 

'.IJ:I.IITI'O'fi1'Ufi'.IJ 11'1ll 1 fl Vll ffli'IO{ fll':i 'll'l'll'll'liU 'U 11~6 'li'W1U 11'1ll 1 '*u 'i1'l--1thtu ~u Hiu • • 

Power electronic devices, switching circuits including inverters and converters, 

flexible ac transmission system devices and applications, static V AR compensator, 

thyristor controlled series compensator, thyristor controlled phase angle regillator, 

shunt compensation by synchronous voltage source, series compensation by 

synchronous voltage source, and unified power flow controller. 

3(3-0-6) 

EMI ~nd Noise Reduction Techniques 

'¥lt}ll ~ fll';i 10 l'ltltyqptu ':i 'Ufl1U'¥1HU,jm ~ ~, 'V11Jl1~1 -o:: fll':i tY --1 thlltlty ty ltu fll':i 'HI'I 

Gl • 3}c:ud; t A./ I tf' ..cu::! QIQI. 

'O'tyty1tu':i 11fl1U1'11ll11i fll':i\911--1<'! nt:i"ll'OI'Ifll':i I'IOfl':i 111'1fl1':i m 0-311i nn 11'1fftyty1tu 

';j un1U'¥11-3uuiM~n 1'Vlvhu-o:: fll':ifi1Ufl1lt~o 1 M'tilu 1 t11"11111lll'l':iil1uilruMl'II0-3 
. .. ~ u 

tltutu1tu ':i 11fl1UU'O::n fll':i uftl 'lliftu'l1111'1lllll Vn:: t '1-11-3\l':i t1'11a--1~lllfllif-31l'U11ffil'l~-3 
tl u u .. . . . 
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Theory and practice of E.M. noise coupling; Techniques for noise reduction: 

shielding,grounding and filtering. Measurement of EMI to comply with government 

regulation. EMlproblems and solutions to switching power supply applications. 

Design ofEMI filter. 

3(3-0-6) 

Active Power Line-Current Conditioning 

l'llJl'l1'UIVl6lJ'\JtH thft'-:~1 U 'i :::lJlJ i nvhfil\9l'nh::: flOlJflTcl-:1 m :::11 'if '\Ill 'lfl'\Jtl-:11.:111 'i mJa.:~ 

N'u in'tfnu-i wr~Hu'fl:::m :::u 'tf ~n{ lluilm1ml mJ'fl.:~ H'u fh-fi-:~1 "un ml 'tfir~'lf'tm:::1-:~'ill 
' o o .::::..d ..c:::af!oa~~ oQI t1 

lllJ lJfll.:i"l fll'i 11l'fltl.:l fll'i l'll.:!lU'\JO.:I'i :::1J1Jtll'fl fl l'l'i 6 U fl 'tf fllCI.:I11i fll'i fll11"m :::11 'tf ell'i 

llt:Jil nt11 "u 1'*1.:111) uuu-nl'tf~n1.:~11l uuuuufl~nua:::n fll'j H'tflJ1.:i'ill mo.:~thrl'.:~uuu 

ttufl~nnmlu01"'-rhi11h:::m:l1Jnlrl'.:~ttuuuofl~nm'it~olJfiol:::uunt~nmoilnt1 

nln.:~nuu't1tl.:!~,uiwvhl1nn 

Review of power terms in electrical power system, power factor. Line input-current of 
• 

ac to de converter circuits, •power switching converter topologies and circuits, modem 

power electronic devices. Computer simulation of power electronics circuits and 

modeling. Harmonic elimination methods: passive, activ~ and hybrid methods. Active 

power filter and active power-factor correction topologies. Utility interface with 

power electronic systems. 

. ... y 

')~1J1Jfl'l1JflUU1J1Jl'tf-3liJ'U 
q 

3 (3-o-6) 

Linear Control System 

A. A!J! ~A t/ QIA'jl 

UtlllJ'\JO..:J'i:::lJ1Jl'lf-3lffUfJtll'tflJ1Jfl'}'lH6'Ul'!f'H6lfll'!fi'\JO.:I'i:::lJ1J'nCI1fll'lf.:ll'tf'Ufll'i lll'\U 

~ 'j} 'j/ ... f Q.l o' "T A Q.l o 

'i :::1J1Jl'lf.:ll'tfU"1tlfflflfl'tflu'tffll'j ff .:llfl'j 1::: l1 U 1J1Jfllt 'U UfiCI fll'l '11lfllfi61J'\JO..:J'tflJ fll'l 

'tflflfl'tfltl'tfl :::uunm i.,jfimtlo-.mm 

flo{ 'tfttlm~.:~nfufl1lll'tfimlo 1um'ifl11Jflll i f1'ua:::fl1llJ'tfllJl'l olumltf.:llflfl i f1'm'l . 

Definition of linear systems. Input-output characteristics of linear dynamical systems. 

Analytical solutions to lineaT systems. State-space description of linear systems. 

Canonicalrealizations. Solution to state-space equations. Discrete-time systems. Linear i 

I 
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vector spaces.Controllability and observability. Linear state-variable feedback. State-

observer design. 

3 (3-0-6) 

Dynamic System Modeling and Analysis 

1JVJ'Ih~'i~1J1Jl"''flflln"rlf 'i~1J1Jl~~m\ 'i~uuhHh 'i~1J1Jtfi~-o~n'fl1rHh 'i~1J1JtnllJ 
rvu 'j~1J1J'\I'O~ 1M'fl 'j UU1J1J)Jlfl'j'ill'\..ltfll1'l 1Jfil'j ~l'fl'O~'j~1J1J 1Jg'Ofl 1'lti~UmlJU'fl~ .. .. 

Introduction to dynamic system, mechanical systems, electrical systems, 

electromechanical systems, thermal systems, fluid systems, standard forms for system 

models, block diagrams and computer simulation, transform solutions of linear 

models_, transform function analysis, developing a linear model, block diagrams for 

dynamic systems, model analysis and design tools, feedback design with computer 

programming . 

.. 
'.i~1J1Jfl11Jfll.J;J'UiH . .. 3(3-o-6) 

Advanced Control System 

iftymu'fl~nw'lh~qm1l-Nm'ifl'l1JfJlJ'lfU'lUi'mi1m~m'i'l.h~mmrill"'l'.il:iJtr~-ofmu 

!1'fll1} j .:,n ril~ .:jn'tJ,nl' {){J~ 11'111 'fl~ 111J 1J ~ l'fl{l ~(I '1 (I tltJ~ 1 fl 'l1Jfl )J'l$U 'lUl 1J II fi~rilfi' 1 tJ 
. . . • 'I 

~1m~ 111J1J 1 'ltlrl'i .:,u'fl~ uu 1J 1 '1 t~tf-o lJ ~ 1fl 11J fJ lJ 'lfU '1111' uufi~fi11!1tJ~'lW~ll1J1J 

fll'lfl~t\l '.i ~u u ui' u~ 1m.:,'lfu '11 -Nuumh'fl-o ~6' 1~a~VJ q"M U tii t11 tJl~um>tuu~ 'lll'.i ~ u u 

... "" .'1' ' l !J/ !J/ !J/ "" 
'01lll'.itJ~IJty'l11r!W"} '\..1'11'\..lnl'i'O'OflU1J1Jll'fl~n''.i1~'.i~1J1Jfi11JfJlJn1'ifi11JfJlJ'l1tll)1fl'\..lfl 

'II'O~'i ~uu H't~t11'lfltun1'.i fi11JfllJTI "lf~ m'.i ~ t~un ~w l -Nr~'i'WTI"lf~ 1 fl'i 'l'liltJU'.i ~ n'1VI 
'UI tJ .. 'UI 

"' .I ~, · · .J.,. !llliJY!ll "' 1 ,!J/ 
!VItllJII'fl~nl'iiJ'i~tlflrl '\..l'.i~1J1Jf111JfllJn1J1Jfl'l1JfllJVII'.itJ'\..I'.i !'Ml1tlrl1ltl~ ~W '1$ 

'l .. 'I 'UI 

.. Adaptive control problems and ~pplications, re~l-time parameter estimation, least 

squares and regression models, direc~ and· indirect self-tuning regulators, s~ochastic 

and predictive self-tuning regulators. Model-reference adaptive systems, Lyapunov 
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theory, introduction to intelligent systems, applications of artificial intelligence (AI) in 

control engineering to problems in control system design and implementation, expert 

systems, expert control technique, fuzzy logic, fuzzy control. fuzzy learning, neural 

networks and their applications in control systems, self-learning control sy~tems with 

· neural network 

3(3-0-6) 

Digital Control System 

'Vlt'J'HQfl1';i~l.l-ff'tyty1tufl1';i~l.l-ff'tyty1tu'llti.:J';i~1JmHflrHY111"1f'liUfll1m~tll~tHfl1';iU1.JM 
u1JmhG'It~.:Jfflflfl'ffl11"1fm';iu11'fNU1J1J~u1Jmhftt~.:Jou-wf!~m1ri'owflw.:Jn'J1'uthu 1t~u'lfilfl . . 
"' .. "" 'II " "' 'II y "' .. '1 'Wftft'lft'\ltl';i fl1'Wfl11l.lft'1l.l1';i Ofi11Jfll.l t f!Uft::fl11l.lft'1l.l1';i\lft'.:Jifl~ t~fl1';i1!fl';il~'H t U 

1 flll.IUfl11l.l ~ flT:i tltl nu 1J 1J i1fi11JfJ l.l'IIU~ flt~ u n'fl11 ft'lfl fi';i ::1J1J fll';i ~~fl1l.l-ff'tyty1tU 

Samplingtheorem, samplingofacontinuoustimestatespacesystem.Transformation of 

state-space models, z-transform, input-output models, pulse-transfer function, 

stability, controllability and observe ability, frequency domain analysis, design of 

state-feedback regulators and observers, tracking systems. 

3(3-o-6) 

Intelligent System 

'Hrl' n fll';j 1dt~.:J fi' u 'llti.:JW"lf~ft t~in 'Vlt) l:JQ'l!~ W"lf~fll';i'H 11'11 ~ Hr~1 flu11 ';i ~mru m111';i:: qnrl' . . 
-~ "" "' """ .I "1 ' .I "" .I o' n"lf"lffltl'il fl;i ::1J1J Pjl'lltl1'lf1tyll r~:: fl1'1 u';i:: fJflfl fl'i .:J'II1tlu';i ::ft'1'Vll'VIOl.lllfl:: fl1'i u'i:: fJflfl 

n fll'i ft1U1tu II 1J1J111'l1U1fl1'i 11 !'1:: fll'i 1.J'i ::onrf • 
Basic principles of fuzzy logic, fuzzy set theory, approximate reasoning, application of 

fuzzy logic, expert systems and their applications, neural networks and their 

applications, evolutionary computation techniques and their applications. 

3(3-0-6) 

Advanced IndustrialJnstrumentation 

flfJ'IItl-!1 fl1'i1fi'VIWQflft'1'H fl ';i ';i l.lti.:Jrl1.J'i ::fltl 1JUft:: 'fl fl11tu ::ft'lJtM'IIti.:J';i:: 1J 1J fl1';i 1~'f!1-!l 

q fl ft'1'H fi 'i ';i lJ flU 11 fl 'i 1:: M tl tl fl II U 1J flU lfttl fl 1~1 "lfU I "lftl {l U ';i:: 1J 1J flU 1.~ 'VI H 
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Roles of industrial measurement, functional elements and characteristics of industrial 

measuring system, analysis, design, selection and applications of sensors in industrial 

measuring system, factory automation, process-automation, precision machinery, 

future trend of industrial sensors. 

3(3-0-6) 

Advanced Sensor Technology 
o ~ r1Q.I ~ A 0.1 

m'i 'il1U u mnJ m w tC)I'UIC)I'O'i n-ru ru1w 'U'O~lC)I'UtC)I'O'i uH:: m'i t<Jfn u 1 a~m ::u1u m'i n-ru 
~ u tl u 

..:::t. 0 Q.l AA Q,1 A Ql d 0 

u tllln'TH 'i u C)ltl nnu m:: u1 u m'i m 'V'11:: '\16~1n'flltl'i n~ 'il n 'i fltl 'U'U 1~ 1" n m'i 'V11~1'U '\16~ 

Classification of sensing devices, sensor signals and interfacing, conventional silicon 

processing, specialized materials processing, micromachining, sensor operation, 

various kinds of sensors, sensor performance, intelligent sensors, micro-sensor array 

devices, data processing and analytical methods . 

3(3-D-6) 

Advanced Microprocessor-Based Systems Design, 

flrurl'nYw::m~ ~n{~1n1uH::C)Invhn{'Un~ 1u 1fl':l 1'Y'I':l1C)In'!C)In{ m':l'ri'Yllu1 hhumu . . 

, Q.l' .... 1 rl A ' Ql d rl A rl 
~1 amY 11:: ~'U n' ~nu m w mau n n 0111 <Jfn llfln fl'UlC)I'UlC)I'O':l u H::'VI':i 1u ~ 11 ~n 1 011 .. . 
~1tl'O~fl15 Yhnu 1 u 1 ::u u ff'ruru1w ~~fin H1ta:: fl1'i Yi 1~1u u 'U11tl1'il'1 ~ m'.inn nu 'U'U . . . 

Hardware device and software configurations of microprocessor, development of 

high-level languages for control, interfaces, sensors and transducers, microprocessor 

simulation of digital logics and real-time devices, control system design and 

applications, robot controller. 
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3(3-o-6) 

Power Converter Modeling and (:ontrol 

0 _, ... 0 ... ~ Qd 11) '<;It "' ~ 1 'l sJ "' 
fl111J1CIU-31 ~1J1J1H1 llJJfHH'Ufll~HmU11ifl11 tlJ11J'U1'1f-31ft''U ~U 'lH'Yifl'Uflfl111Wfl 

11{1!: fl11 1 'il ~Ufl11 UU flU 1111 fl11 fl11J~lJ hw 1 ~111J1Jfl11J~lJ11 1 -3fl'UUCI~U1J1Jfl11J~lJ 
0 ' 0 cv ' 0 Q,l 0 

m:: 11 ff fl11 'YI1-31'U '\IU-3 1 ::1111 1J1Ufl1CI-3U 1J1J'\IU1Ul:: 1J1J1l 1Ufl1CI-3 11 1J 1Jfll ~1l1Ufl11 1l1CIU-3 

mnh-31u1u 1~1lJU'UU-311CI1tm:: 1~mu'UU-3fl11lJ~1m::1'Yifliiflnm11~ 

Nonlinear modeling of power conversion circuit using discrete and average techniques 

analysis and design of voltage mode and current mode control; parallel module 

operation and system interactions; distributed power systems; time domain simulation 

and frequency domain measurment techniques. 

3(3-0-6) 

Selected Topics in Power Electronics 

cv 'JI ~ 'JI ..::::. ~ d .e. " o cv 1 "' .I"' 1 cv 'JI ,A 
'111'\IUlCIU fl'YI1-3 ~1\.1 1ft1 m 1 lJUl{l fl'Y11 U'U flfffllCI-3 't.ll:: ~ 1JJJ 1 tyty1 'YI'I11'\IU11U-3 

1U~U'UUUCI-31'11lJfl11lJ1'UCI~l'Yifl1u1C~u .. 
Selected topics in power electronics at the master degree lev~l. Topics depend on 

knowledge and technology. 

3(3-o-6) 

Semiconductor Devices Technology 

um\-311'11 ~-3~Tt.htm:: mnh 1-H' u'l "f'Yiim1 Ut)fl Hilmm:: 011 tl'l1 UlJnHu 1111 ~-3iTth 
' " 

011 "YhvViu'Yint)}m1 111' 1.:j'lfu6'un 1 "lffl mmv.i 1111 1~ullun11 ih 1uuuun 011 il'lfl11lJ 

1.u'wd'u 1111 1~ullu m1 "Yhfi1 'Yim Tnn 011 m~uu 1 C~'H:: 1 ~ulJI9iU.1.:j1J1 fll'j 1.11 ::nuuu"~ 

1~ 11111 'i 1lff1 lll11:: 1~fl11lJ1itulJ1ffmunnn11l1lUUU C~:: u u11 UlJ 1 u UU1fli'I'\IM 
q .. • .. 

1'Yifl1 u htim'iHnl'!ff11~-3i1'th 
Integrated circuit fabrication technology; crystal growth, vapor phase epitaxy, liquid 

phase epitaxy, molecular beam epitaxy, thermal oxidation, solid-state diffusion, ion 

implantation, metallization, lithography, semiconductor physics; non-equilibrium 

state, carrier injection, semiconductor surface effect devices; ·properties of silicon­

silicon dioxide systems, semiconductor device applications and technologies. 
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3(3-o-6) 

Integrated Circuit Techniques 

,N !J! -1 .,J , ' ., !J! ., d .I vn.J ii 1u fll':i ff'J 1~1~ 'il'.i '.i 1lJ() u fl'.i ruwuii1l! u1~ 'il'l11ll 1'lfl! 1'111911l! 'YI1l! 1'111 nu u':i ~'il """ . .. ""' .. 
' .c::t d ~ i ·~ cJ cflll i t::t o' Q d d e:::t Q G o~::~ d 

'.i()EJI'l()'W-1()l! tfl ()fl'lf()l'lfW lfl ()fl'm1'J..ICJ$ffll'l()'.i'lf'J..Ifl'W-l()l!-'WU~~'lf'J..Ifll()l!-W-W'J..I 

1fJ1'1u~~ ll6ff1 'Yifl'Wfl'IJ()~1~'il'.i':i 1lJU'lJ'lJ()UlJ1'J..I1~'il'.i m ~u fffl~~1~'il'.i m ~iufl~ ~1~'il'.i . . . 
1 g () l! ':i ~ i 'UU '.i ~ i 'J..I1~ 'il '.i m~6 'J..I W\9111 ft:: 1() 11f W\911~ 'il '.i 'II U1 U1 ~ 'il '.i fltu ()() ff~~ 1 ~ 11'1() 1rrlff . . ~ 

~()fl~u t 'Yifl'Wfl1~'il':i ~~ l'l()~U'U'UfiH"l 

Basic integrated circuit (IC) fabrication methods, basic IC components, p-n junctions, 

diodes, schottky barrier diodes, pnp and npn transistors, FET and MOS, analog IC 

design techniques, constant current stages, constant voltage stages, level shifting 

stages, input output stages, amplifiers, multipliers, VCO, PLL, digital IC techniques, 

various type of gate. 

fll'HHl01111111~il'.i'.i1U'li'Ull'l1'HtY 

VLSI Design 

3(3-o-6) 

<!i i "" <!i 'JI 1 ' f1fl111 ~W~~WVflt:Hfl1'.iff':i1~U~~fl1'.i()()flU'U'U1~'il'l':i1lJ'IIl!lfl 'Hty VLSI H~fl'l~'YI'U 

'IJ()~ VLSI ,j()ffnllll'lf.Jfl'j'jlJ'IJ()~fl()lJ-n1tl'l()lfl1'.i()()flU'U'U1~'il'.i'.i1lJASIC Uflfffl111'ilZ 

,11'iH()mu111'()()flU'U'U VLSI 'il'l~lmfnlltu~'ll()~ im~~1u iflv111'1~()umru'lf1u1u . 
"" " fll':i ()()flU 'U'U 'lJ 'J..I fl() lJ'W 111'1() ':i 

Details of very large scale integration (VLSI) technology and VLSI design method, 

the impacts of VLSI on chip architecture, application specific integrated circuit 

(ASIC) design automation. In this course, all students will also create a practical 

design of VLSI circuit as a course project using engineering workstation and VLSI 

desi~ tools. 

3(3-o-6) 

VLSI Array Architecture 

ffflY10~U o1M~1Vii~1 m ~ff~ HUlJ'lJ'Yi()~ ~ i 'W':i 1"1$ff1CJ$()lU 'U'UU 'J..I111 U'1T1g'J..I fll':i 1'* 
~ ~ 

'li'ul'l()U11iiminu 1m ~u-r 1~uuu'li'ul'l()'J..Inno1'1J()~fl1'.i U'.i ~m~ H€1'11()~-ffruunru u~:: 
~ "" 

flU()() flU 'lJ 'U'.i ~ 'lJ 'UU ~i: CJ$()VIflU 11 flU()() flll 'lJ 'lJ irmlJI'l Ufl ':i '.i lJ U 'IJ'U U 01U m: fll'.i 

th 11.11 oM'~1'J..I 1 'J..I~1'UU'.i~l.i1~Hft'IJ()~ff~ty1tuU~~mw 
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Systolic array, pipeline structure, wavefront array processors, mapping algorithms into 

array structures, signal and image processing algorithms, system and software designs 

implementation of array architecture, applications to signal and image processings. 

3(3-o-6) 

CMOS Design and Technology 

""' ""' 1 1 d ... I rl A rl ~ ~ Q rl Ql 

flfl'l:ll\l~l'Yifl 'I.J mJU€l:::~ufl'HUIM'lt'\'\l\91tlfl1'H11\91'lW\ltl~!fll'ln'\l\91tl1~\l'J'nll!fl\91'Wm\91 

fll':iU':i:::liJ'I.JtYlJ':ilU'I.J:::'UVn~~':i CMOS 119lt1 1'*1~~':i':i1ll'\11..11\91 1'11qjlm:::utym~h~") ~ 
""' .! ""' 'I !fl\91'\I'I.J\!H 1'U CMOS VLSI 

Complementary metal oxide semiconductor (CMOS) technology and devices, CMOS 

static gates, switching of CMOS static gates, CMOS static gates in integrated circuits, 

CMOS dynamic gates, circuit performance evaluation, CMOS VLSI circuits, high 

performance CMOS circuits, practical problems of CMOS VLSI. 

3(3-0-6) 

Satellite Communications . . 
.:::::i 4 A oQI 4 d c. 

'Vl11 'Vl1'1.J 'VI\} 1:1 (I ':i::: 11 11U'tlt'\'1':i l'Yifl'I.J fl fll':i l.ltl~ I €l \91 t'\'1'11 ':i 111::: 1111 n'tlt'\'11 fl11l'VJ tll.ll 'Vlfl 'U fl 

"~' cv QQ lit"' 
fl1':il'\11\l~'lftl~U'tyty1tuU111Jtl'Ul€ltlflll€l:::U11ml~\91tl€l!\91Ufl FDMA 11€1::: TDMA fll':il.Jtl 

1 Ql I CV d ~ A J' .. l o' 
~ l€l\91 ':i::: '1111~ fl'I.JU €l::: fl1':i 1 1J fl1'U 1::: '1111~ fl'I.Jn'\ll'I.J fllfl'W'I.J fl'I.J 'VI ':i 1'U U'utl'Uifltl ':i 1m::: 

';j::: 1111 t'\'1tltl1fl1flfl1':i fl1'1.J1tu ff1'11 i' 11 fll';j tl tl flU 11 11~11U':i::: intu fll';j I ~tllJ~tl\91111 ntllJ 

1 ~u nfi1m':i n'rulfft1rhfl11lJ 1-:um:::rhti'm 1th 'I.J '\ltl~flg'I.J'WTH :::~ml'ruru1w ':i u fl1'1.J 
~ u tJ tl 

Review of· communication system .theory. Modulation techniques for 

· satellitecommunications. Analog and digital multiple access techniques: FDMA and 

IDMA.Intermodulation and interference. Earth stations, transponders and antenna 

systems. Calculationsof satellite link budget design: losses, sensitivity and carrier-to-

noise ratio. 

3(3-0-6) 

Optical Communication 
cv · A. ~ QIQ • • A " 

fll':i 'W I'll 'I.J 1'\ltl~ 1::: 1J 1J fll'J t'\'tl t'\'U \911 tiU t'\' ~ f.)tu U'l.l 11\91 '\ltl~ 1:::111111 flll fftl n'1Hl1tiU t'\' .:J 

fl.tu tYllllii~v-uff''I.J 1mtn'1Tttu n'lJ llii 'Utl ~iln' .:J fll':i m::: \!1tl\911lJfl11lJ ~~~ '11(\~ rh1u \91Ut1 ~ . . 
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Development of optical communicatiops system, characteristic of optical 

communications, characteristics of fiber optic, properties of laser light, light 

• propagation theory, light sources, optical components and optical transmission 

systems, photo diode, photonic switching, modulation and demodulation, optical 

communications and application. 

3(3-o-6) 

Electromagnetic Field and Wave Propagation 

l1 rl' f) fl1'.i '\16~flg 'U ff1tlff ·rvim.i 1flg 'U 1~11 '.i l'.i 1 "lHl 'U'U GJfll'tl~ff1t161fl1fll'l qll uml~ u tl1 )J 

\li 1'1 "1 -rf ~ 0 'lfu '116~ fll 'U ff)J fl1'.i '116 'I U )J flGJf11 rHW fl1'.i fig 'UU tl ::fig 'U'.i ~'U11Jli '.i '.i )J 'll'1~ '\16'1 

Fundamental concepts and introduction of wave, transmission line, waveguide, 

resonator and antenna, fundamental theory and definitions, Green's functions, a 

review ofMaxwell's equations, plane waves, reflection, refraction and transmission of 

plane waves, wave propagation, non-ideal boundaries and their effects, waveguides 

and resonators, cylindrical wave and spherical wave. 

3(3-o-6) 

Selected Topics in Electronics and Communication 

CV 'J) ~ 'J} A .Q d Cl ,J 4 1 "' .F- 1 "' , 
l11'\16tn6fll'l1~mu1f11fl'.i'.i)J61tlfll'l'.i6'UflffUn~m'.i'ff6'ff1'.i 'U'.i~~1Ju'.iUJUJ1 l'll11'\16 . u u 

Selected topics in electronics and communication at the master degree level. Topics 

depend on knowledge and technology. 

• 
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.. 
~fl~fljjU~~~an~ua~ .. 3(3-o-6) 

Advanced Digital Engineering 

. I "" """' "" • I ~ d 91 ~ ~ • .1 ~ 
fll'i unlJrlfll'i I'Hrl'i 'i fH.jiJ m tU l'l1'1rl'i'i Olnl:: fll'i lfl1J'Il6lqt~ ei1Hlll1'i U~::CJf6 nll~'i 

o "' .I"'"""" 1 91 ., .I "" A n'1l1 '.i 1Jfll'.i unlJrlfll'.i 11 ~::f111JfJ ll fl'.i 'I n''.il'l'll6'1ri1U'.i ::mmmfl~l'lflTI:Jllfl '.i 6'1U~:: 

m'.i 1tl'.iumu 

Logical operation, logic elements and storages, hardware and softWare implementation 

of arithmetic and control operations, central processor structures and features, machine 

language, microprogramming. 

v .I ' 
flj::1J1UflljUD::~~IIIJja1J 

q 
3(3-0-6) 

Random Variable and Processes 

-ff'1l'W11U'Il6'1m1mh1l::tllm11uU'.i~llvhn'lfu~1UU'.i~mh1i1J~1u1.h~um::1J1Ufll'.i 

I~'U~ll 

Axioms of probability, random variables, functions of random variables, sequences of 

random variables, stochastic processes. 
• 

3(3-0-6) 

Discrete Signal Processing 

'.i ::1J1Jitli'llff'Uim::-ffw w1ru 11-i 1im~a.:J m ::111u fll'.i ciu H~fll'.i u tl~'lu ~:: H~ fll'.i u 11~'1 u u • 

Hmfu ~1'llmCJfu~::H~m'.iu'li~.:JuCJfflll.:Jnium'.irl1u 1uum'.i,J1J~'.i::M11'1'.i::um1i1'1"1 

fll'.iln'OV'.i nnmn:a~n- m1~'il1'.itU 1u~::m'.i 66flU1J1J1'11l'.i m 6'1~~ri61Ul1J1J)jnn 

i'Juu m\11 u~:: 11.m fll'.i i'Juu ni\11 

Discrete linear systems, discrete signals, sampling processes and theorems, Laplace 

transform of discrete signals, z-transform, pulse transfer functions, mapping from s­

plane to z-plane, stability and minimum phases, physical reliability of H(z), recursive 

digital filter design, pulse invariant techniques, bili~ear z-transform, square magnitude 

techniques . 

3(3-0-6) 

Digital Signal Processing 

ff'ruru1w u 1111 1u1iun1u.:Ju~ ::'.i:: 1J1J H~ ol'.i ml ~'IUCJfflH~ fll'.i utl~'lvfj wi' u 11~ 1 u 1iu 1~6'1 
u u . v 

-er~nu~YimhHi'1Jm'.iu'll~'lmwi'u1J1J1u1ial~a~m'.i11m1::li'mw{lu 1f'IIU'UI1~1 
"' "' 
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Discrete-time signal and systems, the z-transform, the discrete fourier transform; fast 

algorithm for the discrete fourier transform, fourier analysis of discrete time signals 

and systems, digital filter design techniques, discrete random signals, homomorphic 

signal processing, power spectrum estimation . 

3(3-0-6) 

Advanced Signal Processing 

... "' • • A _ I - I _.!':! -I ""' -I 
'll'UIU11Wli~::'J ::llllllllll ! 1JW!fll'Ufi-3N~01'J l!IJ~-3ll"lffl fll'J UIJ~~l"''J W'J Ol'J 11m 1~ '11 

"" "' 
... "' ' ' A Yll __ r= " """" ... i 1 " 'll'WWltUU~~'J~llllllllll llJWifi!'Ufi~Yil~l1mf11Eil"t'JW'Jn'i'JlJ11iffWW1tUU1J1J eJ lJlJ()'j 

tl tl' 'U u Cl 

Wfl flU u'J:: mru 'll't 11 flW~i' :u '\lfl~ tha~VIl~ m1:u ~fl1'Jflfl flU llll1-3~ 'J m fl~fl11ll~u 1111 

~~l'lfl~fll'JU'J ~ Ufl~ flH 'l.h~:u1~N~-d'ww1ru~~l'lfiNll'i H'i U'J um :url111 i'um'l . " " 

Discrete-time signal and systems, the z-transform, the discrete fourier transform, fast 

' 
fourier transform, fourier analysis of discrete-time signals and systems, homomorphic 

signal processing, · power spectrum frequency estimation, digital filter design 

techniques, applications of digital signal processii}g, programming software design 

and analysis digital signal system . 

3(3-o-6) 

Neural Network Theory 

~'W!lU fll'J 11111i 1u~:: fll'J 15 EI'Wl '\lfl~'ll'lJfl~lJ'Ifi:IU'VIftflfll'J '\lfl~ i fi'J ~'li1t1U'J ::'ll'l'Yitno:u 

·1 fl'j ~ 'li1 au 'j ~ 'll'l'Yit Vi ummun m'l "Nfl utm:: 1 tiii flu 'll'fl u "Ntm!l'l ann llu ui.nh~fl ~ 

i m ~.u lOU 'j:: ffl VII Vi all i fl 'j -3 'lila U'J ::'l11VII fi fllJU umru 1 ~a1 u·~:: u 1J ~ '11 ~ 1 aciu 

6~flfi~Yi1Jm'J 15 au~ m'lflflmm·u i m ~'lilfiU'J ~"Nnufiu:u m'l u'J ::am11'*~1'W 1m ~'li1a 
·. ~ ~ 

ih~'ll'l'YitflalJ 

Basic concept of recognition and learning of human brain, artificial neural network 

(ANN) algorithm, superVised and unsupervised learning neural network, neural 

,; 
l 

. ;' 
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network architectures, single and multi-layer perceptron of neural network, training 

algorithms, neural networks design, applications of ANN. 

3(3-0-6) 

Data Compression 

m<s 11 11tl'11'l16:u n1111 11 13-ili m<s fff.\H tiu11 n::u 1111 1i m<s fftu 1 tiu m'> 1' 1111 <s:: ff'VI i m-w '116-:J 
'U CUI U 'U U 

~ .c:tcv'J) liJ" c' rl 'JJ01 
!VI flU fl fl1'J 1J1J611 '116 \Jft fl1'Jfl16U t ~C)fU1J1Jff!flftl'i 11 n::u 1J 1J !1 fl!~6 'i fll'J I '111'J '11 ff!6 U 

1 Vl'iU m<s 1.u'1<s '11 ff 111um<s vilmmhm<s 1.u'1<s Mff 111un:U~u1Ju ,)fl11:U~m<s 1.u'1<s 11 ff 111u 

m<s 11 tin~ :u1~ '.i il1U '116~fl1'i u11tl'11.u'6:un 
~ ~ 

Lossless and losses compression technique and system, ·compression performance 

measures, scalar and vector quantization, entropy coding, predictive coding, sub-band 

coding, transform coding, and compression standard. 

fl1'Hl~'ii1·n.Jmm ... • 3(3-o-6) 

Pattern Recognition 

:>1 'I • _I ., A ., "' "'1 ' -1 fl1'.il'111 t'ill!ft::'il11v1ju!!1J1J1~Q'116~1fl'.i6~'ilfl'.i'VIt)l:lt) Baysean Vl(}l:lt) flH'II1Uu'.i::ff1VI 

"' ~ :>1 "" :>1 "" ' . lVI U:IJ I 1J6~ ~Ul VI flU fl flU flU '11111 n:::fll'.i UUfl!W:::I VI flU flfll'.i '.i 11J'.i 1:1Jflft lJ fll'.i lWfl 
. . 

'.i 'l:lu 1J1J1''ilo l U'.i:::1J1J1~~~ -ffu fll'.i il U.:Jih~1Jm'.ivi1~1U'II6~u1Jmhn6~ m<s l'lflffU l 'ill u " . 

Perception and pattern recognition machine, Baysean decision theory, basic concept of 

neural network, deterininistic and statistical classification. techniques, clustering 

algorithm, training in linear classifiers, sequential decision models for pattern 

classification; detail of objected classifier and requirement of pattern recognition 

systems, analysis pattern recognition technique, application and feature research of 

pattern recognition system. 

3(3-0-6) 

Speech and Audio Processing 

fltu ff:u1J1!'116~ri'turu1tulffU~'VI111!ft:atiu.:JtVIflUtt fl1'.i 1 ~fll'.i tf:uff'ruru1ru flll m6u ,VI.; .. u u 'U 'l u u 
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flTH'IfT.n1'fflffti~U1J1JieJ1J111flTH,j'l'.ll'i'fflfftl~li1J1J Code Excited Linear Prediction 

(CELP) ;pJu1J1Jnl'.lllti'U$VIHffO~U1J1J Hidden Markov Models (HMM) nl'.lt'JJ~ti'U 

1?1'16 nY'.l t1:i'Utfftl~'nfll'YiflUflnl'.l r!fltftuumu '.l 1J n1'U m'.l111u r~ ~ '111 1J 'JJ'.l ~m1un-n'UtH 
'U u u " " 

Characteristic of speech and audio signal, random signal technique, scalar 

quantization, vector quantization, standard and systems of speech recognition, SJ>eech 

coding, speech synthesis, hybrid coding technique, code excited ·linear prediction 

(CELP) algorithm, hidden markov models (HMM) technique, text-to-speech synthesis 

algorithm, noise reduction technique, measurement and enhancement the quality of 

speech and audio signal technique, applications of speech and audio processing 

system. 

• 
~ .v ~· .t·; 

nl'lU6Ul'l'll6lHUiil::fl6lJ'W1!fli>'l 
" 

3(3-0-6) 

Data and Computer Communication 

m,,.r,da~l'i'u'Ua~m7~aff1'.l,falltlur~~tfl'la•thaffoTufltm'l'.liltfl'la.U1ttuuut1:1'U'i'U 
~ ~ 

'"' ~ IV l, QIC. cl4 
m'.l ff ~'II a lJtlfl\1! ffli1Jfl'UO~fl1 nm.:J m'.l liVfltnfl'II''U m '.l llflfll'Wtl fl"lf ~ fll'.l m 1, ffV uu n:: .. . ~ 

u Ol 'U'Ii'a lltl~ Hfi'Wtl1111'i fll'.l, 11~v, IVIUtl:: m'.l 1~v ll1a~uumhtlv~ fll'.l 'JJ'.l ::1~ 1 u 
~ . . 

tfl'lv.Ula'lfvlltlnl'.l~Vffl'.llimam~m'.lifltff'W'Vm itAtfllV'Iha'lfalltlnl'.lfl11Jfllln'.l::Uff .. .. . 
" 1-' 1 A ' .,; "1 ' " 1 ' 'U'OJ..!tl IJ'.l :flfl{)tlffVtfl'.l'.l ::'l111.:Jfl'Oli'W1lfl'O'.l flH'IIlti'UV J..!tlfflli 1'.l \1!:: flH'Ultl 

A " .J. " " _.t "d i "'I "' ' "" " 'I " ffv ffl'.l 'VI v ~ o 'U e~ 1'.l \V\111 m a~ "l!'V:rt U1'.l'l'l 'II' t u '.l:: u u 1 fl '.l v 'U ltlfl n 11 w 11fl V'.l m '.l t 'II' 

u'.l:: 1tt'II'U'UV.:Jtfl'lv.Ula 

Introduction of data communications and networks Layered protocols and network 

architectures, basic of data transmission, characteristics of transmission media, 

modulation, multiplexing, error detection, error correction, point-to-point protocols at 

network layer, delay models, multi-access communications, data flow control, 

computer:.to-computer communications protocols, public data 1_1etworks, and local area 

data networks, hardware and software in data and computer communications network 

system, data communications.applications. 
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3(3-0-6) 

Selected Topics in Computer 

"' 3l a 31 A A "1 ... -f.'! 1 ... 31 ,j tl"' tl '11'l'llt1Hltlfl'V11-:t~1'U1fl1mnmt~ll'n111'1tl'.i 'U'.i ::~11u '.i tyqp 'VI'I11'11tll'.itl-:tl cwuu iH 

1'11llfl'l1lll"'':;'nfl1u 1au 

Topics are selected in the field of computer engineering at the master degree level. 

The topicsdepend on current knowledge and technology. 

3 (3-o-6) 

Method of Engineering Mathematics 

flml1l~ll1flllllJ'VIlflcJ Yf'lffiWI'II:jf-31~\.1 lJtym 1t~lfl'UIIa:;l tiUllll 

0 l e=S .::::. Ql' ,, A. " ~ 'j/ Q.l ~· Ql Q,l ~ 

'UT~'VItfl:lf;)fflJfll'.i l'lf~fl'4'nt!1i Utllfl'lf-:tlff'U 11i llflfflJfll'.itl'4l'I'U1i Utll'.ltltl~llfffl-3 'VIt)1:1f;) 

l'i'l1lli'UU fll'.i t:jf-:~,~u1u~1u1rt'lf1'.i'.i ll 11i 111h H'u rl111f mlru'l11fl1'11tlll m'.i 1.h ::un,;'H' 
u • 

"""' ... "tl 0 I Ad,_JllJ <f A """""'-.I"' <fA_J _J <f Ad\J)_.I\J) <f I 11iH'Uil '.i 1J'VIt11ff 11i l1 !tll'llti'Cllll'Ufl11i ITt I'UI'I~l'IITttll'.i'UI'IIIi\::Tii ITt I'Ufl1tli\lJ 
~ . 

Study, matrices, linear algebra, eigen-problems and quadratic forms, infinite series, 

function spaces and Fourier series, mathematical models in Engineering, introduction 

to the theory of linear partial differential equations, method of solving second-order 

partial differential equation, linear operator theory in engineering, variational methods 

for boundary-value problems, applications of variational methods, an introduction to 

finite element methods, finite different methods and finite volume method. 

3 (3-0-6) 

Engineering Project Management 
. . 

i1 mm n fi'U fll m:; 11 u 1n1~ m '.i 1J 'l '111 '.i 1 fl '.i-:~ m '.i 6 u 1.h:: o till 1 tl11' 1 a fll'.i ifu ft' u 1J 'VI m1 ll 

1'lf1fl1'ma::ffniul'l'.i fh11u~'llty'l11 tl1'11'U~'IItllll'lll'l1m-:~m':i mnl~llhMmuutl:: 

m'.i'ii~m':i1 fl1-:~mnf~ 1u,~a~mn1'lM1'.i 11m m'.i 11rin:;,.f l'ful'.}u. m':i1Jl'l11'.i m'.i ~~u 
' ' ' ' .. 

.::::. . d IV 'j/ ..:!! .:::::! d 'j} .:::i -• A 1 
ua:;m'.im l11'.i fl11llltW~ lm:;l11'11tlti'U"1'VIIflU'l'll'tH rtn1:11fll'.iu'.i::UJu m ~m'.i Ill\:: 

. d 1 ,.31 "'4 ~I A a l "' . 
'.i:: u::nll1'VII11 m::il'll ~u 'lfmru f101:1·11u'Uifl'.i tl~ lltl u fll'.i ffti'U ua:: llfll'.i ':i ::~llfl11ll 

. il~lift!IH'IfliU~uu1umwi'fn1:11~1~"1 vrfmnf~m'.ivi1'.i1U-:t1'U ua::mnh11tt!a 

,l·i ,. 
l: 

;~ 



32086503 

• 

32086599 

52 

Study necessary techniques for conducting engineering projects and how to manage 

them including, journal and patent searching, problem identification, pmject outline 

and objective specification. The project management context will cover time 

management, cost analysis, financial management, risk management and other related 

topics. Throughout the course, students are required to study theory together with case 

study discussion, assignments and presentations. 

6 (o-40-0) 

Internship 

i'lf11f~fl1J06U: 32086502fl1Hll'l11':i 1fiHtn'iiff1f)';i':ilJ 

ti1fi11:JJn llutfl 'tl'l1'l61tm 1::11'1lru'11TY11~1rr1m':i :JJ 1 u 1 'j ~.:~1U6flff1'11m':i:JJfln6~nlu 
~ u • 

Utilize knowledge to solve or analyze engineering problems that occur in a factory, as 

well asto work in an industrial environment. Students must write a working report 

summarizing theirjobs and outcomes. 

12 (o-36-0) 

Master Thesis 

i'lf11f~fi1Jn6u 32086503tn':iffmn1mnnull':i::n61Jtn':imh~U'6a 3 111hanfl 

unffn1:11imh'lfmffu61m~tn':i 1~w1'*N'Otn'i1imif6~1'l'u~1~111nna1'lfiNm1u1u 
ffn1u ll':i:: n61J tl1':i u niln1:11l'i 1~1u ii a~1un1v11'1' fl1':i 11 u -o'\16~61111':i u~ll'l 01:11 . ~ 

1m .:~m'i~l'i1m':itllui1ty111~ 1 ~lnfi~U1ll ~ 1mn~irt1m':i :JJ 11'1~1 
The student proposes the research project for their thesis from preliminary' study 

during inte~ship. The students perfonn the research work under supervision of the 

·academic staff. The research projects· should be the real problem related to the 

electrical engineering. 
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f'l1l1 'W ~ 1 l1ll1Yll'W 1i 'i'i lltl~flm I'W61U'Wftl'i'l.l~nH~ l1 'W flf'lfl1:11lJ'i ~l1Ja1J1'W u 1 ~tii'W'W fll'il'lll'Jf'Wl'i ti'W i l1 

~'j -311Cil~CI () ~ 1l'W fll'j mi~ ma~ tl:lu i UflllJ'j ~ 1Ua1J'IItl~ lJ '1111 VJalrl' mr flflfl1:Jl,r()~ iimllJi' 1J tl~'Jf()1J 1 ~a 
o r ~ 'j} ~ 1 3}'j} 'j} .d ~~ 'J} o • ==· .e. 1 ~ A Ql ~ i 'W fll'j VI1-31'W fll:Jll 'W'W~ ()~ Hfl l1 J l1 'W 1VI 'Utl~ fll'j IIJ'Wfj'W lfll:J lJ 11 Cl ~ fll'j IIJ'W 'fflJl'Jffl fll:Jll lJfl'JllJ<Jl'tl'ff~a I ~a 
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~v~ lJ m ~ VJ.lm'i ll1l 'i ~ u tn'i 'fftl 1Jl1 'itJCJtl nm'i mu 'lltl -3 f;!tl'UIIJ'W~'W'Wtl fl111fl'Wtl1111'i tlf;l'fftl u ll nfl u . ~ 
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.! -· ... "' vv ... 2.1.3flCJqVIfifll'liJ'l~llJ'Wfll\fl1'll'ltl'WJ~1'Wfltl.!fi'l'llJ'il'ltlfi'l'llJ 
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ff1'1111'lf1~flmmful91'u~tlJu*.:J~unflmnl91'u~~~~u1cN:~.h~nuuul;'vum~'li1£Jvflijj'U1tl~fi11FJ~Ju 
~ 

:u1VJ'iii1Ufl1111~191'u~muumm~~Yiu hln .. ~ . 
(1) Ufl1111 r II'O~fl1111l'li'1i 'il!~tl'lfllJlHlfl.011\m::'Yiqllfi~thfl'ty 1 wdmnff1'1111'lf1 
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< 4) ffllll'.i o~ fl'l11Jfl11m1'11'11'1flun~11'~u,n1'l fi111J~ l11~~lu1i'f'im'.i 11 1rHhnlcl'~ 
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11 wfhu 'j .:Jff .:j .. ~ 
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"' q .. 'U 

"' "' d 'l .d Q,o'Q~ d d " Q.l 4 " 
'YfHJlJ'Utl~tJtlfl'fll:ll 'Utll'll'.iU'U llft::fflJ1Jfltl'U ") 'YllflU1'\Jtl~fl1Jfl'i::1J1'Ufi1'51'5UtJ~ llft::fll'l 

Q,l _, " Q,l .:9 
'Y'I I'll tJ 1tl ~ fl fl11lJ) '\Jtl~ 'U fl fl'tl 1:11 

" 
(7) f-H'l.:J1'U'IJV.:Junftn1:11~11lttlunhi'l'llJ 1~ t'!iu mnYf1.:J'U11lm 'l u 'lmJ'luu~fl'm m'lfff1.:Jlfl~tl.:J 

" 
vium .:J iumnh.:J1'U m'l1tm1::l'i'ft1lrhwi.:J.:J1'U ium..i1U~1u~umurucfi11 -ff'.:Jnflvti '1M . " 

0 c:$ 4 v 
3. 01'5 ff1l"Hl fll'S fl fl1:11VI UJl1llfHJVI'l 

" ... 
~ cr f1 11.:t ~ ~I '"' ~ c, ~ ~ c::. 

3.1 lHl fl'tl 1:11 l fl'\J "U l1::t1Jtl 'l.!!u'U 'Utli'l'tl 1:11 '!Hl tl ff1l"J'"Jfl'ltl'.i 'Hlfl'1Ml'5 lJH11JU! 'l'l'fi'\Jtl.:J 
" "" "' 1 "'""a ,., ~ d 4 ~J v v a tl"' , .., 

lJH11'1'W1ft C.H'\'lfl U loU '.i 1 'lflJ :J tl ft ft 11-l 'U 1 1J:: ff 1! '.i 1J Ill '.i i'l' fllll ~ 'il:: il fl W.itl 'U ~ 1i 'U 1 U tl¥1 ff :: i'TlJ mlJ . . ._. '1t'j) I I '-':to jl l;l )l "' '1'o 0 

Hi:1f1\[fn . lJl.l8tltl1 1 36 Hl.l1Ufl);lllft:;; u::AU.:J . tllfl'.i'ill 'iHHJ i'T::fflJ lJI<llfl113 .00 

3.2 i1m'l~1U'Yl1~1'lfltll'.i~lllmhmtcl.:J'Ilv.:J1'Ylu1uwu1i1liuuun11 1 1~u~ ~~'l~i'um'.i 
• 

11vui' u 11j v 1 ~tJ fllf-Wll w-i lu mnh ::~lJ1'lf1 m'.i'Hj v~wm{i u 11'.i ff1'.i 1'lf1tll'.i '.i ::i U'lf·1~ 'Hj u '.i ::iu 

'U1'U1'lf1~~1~lJ1m~1tJ11llJ1h::mfi''Utl.:JlJ'Hll'YIUliU'1 

3.3 tnrucyfmm !1Um1uf fmno.:Jnq1:1rl1Mi' uunf1n1:11'.i ::iuuru cfi11f1mn i.:J1iv hlrl 
1. u tlfttl1:111'i't~~ft~'Yl::tfluui1 uu uft::ffvu ~1u iu '.i 1Ul'lf1 13031501 fl11:11V.:J nq1:1 

o Q,l .., .q c!i .:9 4 4 _I .a 
ff1'11m1Jru"l'l1!fl'fl1:11 (English for Graduate Student) 9!'-:JlJ'llUn::muflmlJu'.i::fllfl' 'H'.itl 

. ., ., 
2. i1Hfttll'.i'Ylflfftl1J111tlfi''UV'Ylflfftl1J'Yl1.:Jfl11:11tl1Ull.itnu 2 iJ umi'~H1i1u'Yl1lffV1Ji.:Ju " . 

TOELF (Internet Based) 'lli~1ni1 80 
«!! 

fl::UtJl.l'H'ltl 

TO ELF (Paper Based) 'lli~1tl11 500 
«!! 

fl::UUtJ'H'.itl 
\ 

TOELF (Computer Based) 'lli~1tl11 «!! 

173 fl::ll'Ul.l'H'.itl 

IEL TS (Academic Module) 'lli~1·tl11 5.5 
«!! 

fl::ll'U'U'H'.itl 

TU-GET (Paper Based) 'lli~11l1·, 500 
«!! 

fl::lltJtJ'H'.itl 

CU-TEP (Paper Based) ili~1tl11 «!! 

500 fl ::lltJ'U'\1'){) 

CMU-eTEGs !li~1tl11 60 fl::ll 'U tJ 



• 

~LlJ £ tl.l,flllJ .P~.Ll.LUfttWtU~::m~~fl.G.LH.LUtum~G~Ii (lu;,pms ;lltmpt!JQ lOJ {{S![i3U::J) LR.U~l!I~IU~Il. 
. . 

fl.klil!!R.UUt-~LR.Lll !OS' l £0£I LJt.~flUtl.l ti.L~Il.G.Ll-::~11 tl.fl ~tl.fl!!t::lA.t-~t-G~Lf.W~U,!t ~"lfllft" 

L6 
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.,. .I "" :ll , "'i 'i ,.,. " " i 1 (1) lJnl1"uiD.Jl..II'Ylf1ll'U~ll'U1f111"lu'Umum:mn1"u '11lJ '11lJfl11lJ1"llfl~l'IJ1 \l'U ti1J1ti'IJU~ 
~ v v 

ufl:: fl11" 1,) uu th~~ 01 ~ u~ 111 u~1u n1ni1i,f u~num ~ i u TI'1'1l1i'lf1fln rrl.Tu rr~u ~1unn ~mn~ u 

'Nnu m lJ ~-31'U 'Yll~ i'lf1nl1" llfl ::i'lf1~rw i uu~rf m ~ 1~ "1 fl11" 1.h ~ 'ljlJ'Y11~1'151fllnf~ i u u 1" ~~ 'Y1 flu fl~/'11~ u 

2.1. fll'l.W~u Hlflll~ fll'l ~VIfll'll~[Jl-! fll'l fftl'U fl l'l"lVIIIll~ fll'l1.h~tiJ'Uf.lll 

( 1) ff ~~ ft'~ lJU1\11) til ,1'~ f111" l~lJ'Yil..lfl11lJ r rrr 1~lft'~ lJU) ~ ft'U fll)uJl~tl ff ~Iff~ lJfl11" ft'U'U 
v " 

Ufl ~ nu 1,) uv th~~vt ~ v~ 111u~1u n u vilit)vrr1 um ~ i u I'Y1'1l11'151 fll'j rrl.Turruu ~1u nn ~mn~u . 
'Nnum lJ~~1'U'Y11~i'lf1fl1'j ufl~i'lf1;'Yi iuu~ffm ~1.:!"1 fll'j U) ;'ljlJ'Y11~1'151fllnf~ iuth ~l'Ylflllfl~/'11~U 

v ~ .c:.CIY.c:9 

2.2. fll'll'f~'l..! 11'11lfll'lllll~1'111'lf'YiVll'U U'U9 

( 1) f11'j )j-ff1'U ~ 1lJ 1 'U n\lm 'j lJU~ nl'j i'lflfll'j 11 rl'ljlJ'lf'U~l~U1.Uu~ OUfll'j~VlJ'U1fl11lJlllfl~ 

(3) ff .:!1 IT~ 1i fll) Yili,) tlffr 1~tl.:!rlfl11lJ n '11 ,j tlJ 'U '11ft flllfl ~~~U~Vll 'U 101) i~ U'U f11'j TI'U'Ullfl::)j 
" 

fl11lJI~t11'151ty i 'Uft'1'\11i'lf1;'Yi 

( 4) ,)~Hl') 'j ~UU1" ~mru ff1'111' Uf11Hili,)u 

(5) ,)11111'u1\J1'j VYJflrtlu.U1~1lJfl~lJi,)' v~1.:!"1 '\JU~rtru:: 

( 6) ,)'~ 1 11't~1\11) Vl.,j1~ 1lJn\lm 'j lJU~ fll'j i'l51fll) ~1~"'} 'IJU~flru~ 
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i'lflfll'j un lil'U lHfmYml1~en11mflfll~llC'l::e:n~n uH'fuH~'lffJUl1rl'n'ffm f UH~'lffJU 1 ~(JijflUJU~lV'U 
~ v ~ 

~nl riu~u C'lll C'l::flfJ(J 1 H'rilll 'U::U11!C'lfJ~~'U nll1'U~ 'U 1 (JUlVUfi llil1H'u nfll\Jl'j u~r u H1\'lffJUl1rl' f) \T~ 'j 
" "QI <Q Ql Ql .c:t Ql " ~ 

fllul'i vmmm'!ffJUHC'l n'ff11 'i \1::11~llf-l'Uf11'i\l~f11'i t'i V'U m'i 'ffflm1JJnuf-lml11'i 'Ufl~f'lru:: 
" " " 

ll C'l :: fJl\1 n uH''fffl'U~1\1lllJIIC'l::'i1m 1lJ'Ii'fllJC'lffll1 fu 1ft 'U f11'j Ul UU'i ~un::~\Pll'Ul'l1rl' n'ffm 1 ~(Jf)'j:: 'I'll 
" " .. 'Vi 

l'Jnllvth~~vt~v~ 
iJ nT'ilh::dh4Tl11lJW.JYHl h"ll fl.J~ in fflll"iLLfl::n11L1E.J un.T'H~'flll.1~ m.J ru.<Yi ~.yi ~1 L 1~ 

i ~ u tl11l1 'i ou·ft:: lT n ff n ll 1 

y ~ ... 0:, y. 1 
ff11J1'j fl 011l'l'Ul1'i tlllJ'U ~'U 1 'U 

, 

1. 11~ 1li'lHintrmfftJ~fl""tl ·UllllJ1m ~l'U 

1'lrl;l'l~l'U1fl1m 'j lJ 1vHh 1fl1m'i lJ 

vtilnm vii n-N 1fl1m 'j lJf1tJlJVi1t~vf1'U 

... ..:t , .Q ... 

-l1l'l n-cr~ 'i l'l ffllJll o vvt v~ nlJ 

lJ1~ljl'U~Oll1'U~ i~u 
' 4 <d " 

l1'U1U~1'U1'!11'lfl'lm'U 

y " y, ' Cl.l .o!t ... ~ odl 

Ol'l ff'n~tl~flfl111J~ l11J '1 'i::~lJff10l'll1'ltl'l::~lJ'lllrl(l1101J01'l 1fl1mlll1vHh 1 fl1m'ilJ 

m ~ ~ 1 'U 1 fl1 n n 1J hHh Oll1'U~) 

1 fl1 fl 'i 'i 1J v 1 il n l'l 'l v il n -N 2. 1H'm.J1~l1rintrr~l111'n'Uff!Jui~uiiml 
Q .,td Ql .. 

fltl1Jl'l11rltl'i 1Jf1111Jl'l'Uff1JU 

y,, .. d oQ 

2. m::~'U l1'UOf!Oll110rlfl111J 

111! iiii'U1l'lHOU~ U'U~ 
, ~ ,., 

ft'jl~l'l~fl111Jlfi111Jft11Jl'jfl 

1'U1'lllm'li'lll;l'l ~li'Unl!u 
1 

3. r~l11lnvlJ uft::ufm.J~~ 

l1TIO'{!A'l1Mii f! w n 1l'l 

1J1~lj1'U 

4. iiml'lll ::tii'U1J1rtl!l'U'IJtl~ 

l1ftn1Jm vth~ffliltftlJtl 

111fll'l()llij lll'l::l11f1Uijll1i llft::iiu'U1 mfluijlliitm::i'lfln U'U~ii 

l'll~Ol'l n U'Ul11 tlnll m 'j lJU'l ::~1l'li11M II'U1l'll~ Mu nffmJl Mflnlll 

~,,4, ... d, 4 
4. ll~ l1lJfJft'Ullft'\l'UOUllU'U2 IICI::/mtl ~'Uitl'l 

~'li1unv'U t~vm ::~'U MlT nRnllllOAfl111J -~1'U1'UIIl'l:: 'l 1U;tlfiW 11l1'l o 

111! ul::~lu'i::~vl~llo~l'U 

s. Oll1'U~1li'tlllll'lo~nv'Uiif!W(vii1li~1 f!W(vii U'i::fflJnmu un::rm 

n11m~~lmnl1~mi'J'Uijnth::~mlw '!f~ijj'UltJmlJ'IJo~vllll'lo 

" IOW'YI1J1R'l! l'U 

~ , Y <'Y !"1 Y • 1 
6. ft'U~ft'4'U l1tlllll'lUf;!fftl'Uiu'UfJ'U1: 'Um~ 

1'lf101'l IICI::/l1~ tlti'J'U~I;U1'lfl~nl'll'lll;'Yl 
ifl1ml1JhHh if'l1ml1JVt~nmtlilm1 

• y ~ 

-lll'U1'U1Jflftlf)'j fjff'U1Jft'4'U 

1, ... d " 
l101'l ff'Ullff'4'U01'l ll U'U~ 

- r·mm'lul::tii'Umlnu'Um'l 
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1ff1m~ 1Jr!VlJ~111lfl1l1~ fl i'U11'1u~t~u1.u'v" ffUUfft~'Um~ i~ uuf 'IJfl.,j 

7. ff.,jlff~lJVl~l'HJlh::~ll1llf1'Q'fl~ 1l1hJ~ ~ffUUff\i'Unl~ ~ U'Ufhw 

.,jl'Ui'Ul1llO'Q'1l~l1'5V1'lflnl~~l~U1oUV.,j ,J., UOffnlll 

1'Wltl'l::~l.,lh::rnrl - 1h:aihm'flt~uflru::mnm11 

8. itmnh::li:i'Ul1lln'Q'fl~ 1~uflru::m~1Jnll ~1h::nvu11'1uv1~mfmu1'U 
" "" , ~I ' ':'I r;ll'lHfJfU1(illfllU 'UlJOIJ Lll'l::fllU'UVOVUl.,j fiOJ::"1 lJO 2 1J 

UVUlJn 4 iJ -'lh :: tiJur.m1~uflru::fm1Jm~ 

9. i1m11jl'UoUV1J'fll'll-311'l'UUnffmn V1~1~U ~l'lHfJOJ1vJifllU'UVO lJO '14 iJ 
~ .A 4 .o=.-., 

~llmru tmfl-31JV1~u -3uu~::1Jlru fi111J -ll~::tiJuHl'l1~u1Trucn1! 

~1lJ)jvnmil-3uml'lff Hl'l ·.num"1'lflm~ ~rllthm~i1nllllJf1'l 2 iJ 

lJOfllflnl~ffOllll~VLiJ'UoUVlJ'fl 1um~ 

U~ ::llJ'U 'IJV~flru::nn 1Jnl~ 

10. U~::LlJ'Ufi111J~~YfV h'IJV~l1ll0'Q'fl~ll'fl:: 

nm~ uum1~v 1~u1Trucfi~~rllt~1l .. 
m~flnlll 

2. 01"ilJ'H1l"il1'H'it.llfl"ifll"ii''HJlWl'Hltll-A 

2.1 fll"ilJ~'I1l"i~111.h~lJl\\.l 

flru~;)fl ft''l 'l ~111h ~lJ1UJ 1h~ ii1iJ J~~mh ~lJ1UliiHU~UII "~l1U'l 1U i fi'rftv;)f14t19i1'l 1 

~tlnl'l~ uu rmnuu 1 ffflnfn,pJ mru tm~i'ff'Jfl1 nruentlUlJYbt91u{uu1~lflu~l'IUI.yttlffU1Jffl.ll.lnl'l~ flU 

m'l nvu 1 uJ'u~ flUtm~ n~ 1~n illl'lll1fl"'tllJ 1 M't'HlJ 1~fflJ num'l jj flU r fi'1UI'IU!U~'Utl~t! nf1mn 
"' 

~ v _, .ct. 

2.2 fll"ilJ"i'Hl"i l'l"i'rftJlfl"iU"i~fltllJ01"il"iUUftl"itltlU 

d~ Ql .a , ~ ~ " .d .:9 " d 1 ,.,~ " . Ql 

'11Uff~flflm~'YilJ'I1U~ffUfl1Ufll'llJ'l'l1l'l1lflfll'llm~fi1UUU '1 'DlJ0~~1U'UUlJ"'Y111~ '11ff1Jfll.l ff1m~fl1J 

lim.r~tlu ~1'l11lll'I1~'YI1~uumnndflru~liqt.lmru~H'nuunl.lum'l,rflm'l jj uu m'l nvuvth~ . . 

. 
v v .ct. ~ ~ 

2.3. fll"i \1Vl'l1ll1"i'rftnfl"i 011 l"i Ul-A ftl "i tltlU l'rflJI f12J 

_, "' "" i "" " . 1 "· I . «> 1 . I "' .K "' 4 

Ulm~Uflffnlll flfll.lfl1111"~ 'lfu'l ~fiUlJfll'l l'l UlJfll'l ffUU Ufll'lu'l ~ff1Ufll'l 1lfl'lfti'I1U~fftl 

1'l urtnuuu~"~'l 1fl1'lf111~1i-ff1U 'l 11J 1 U fll'l lffl.ltlll U~'l 1fl~U'I1U~ffU91"Ufl1l'U~tlgl.l 'l ~ii1tlJ'U 
" 

1nd u 1111-:i uYitffll~lity lJ 1fftl 'U 1Jl·n 1u1'liiu "~lJ 1~ M1'li'v fili thu 1 u ~1'l 1 ft''Utlll 'U ~ 'j 1U;tJ '11 u .:JfftJ 

i' u 1M' '11VftlJ~ n"1~ ,}YJ~V'I1 u.:J tlvfi'1 u 1 u -ff1u 'Ut1~flru::11::1iM'v~nlJfluv m~vu"l fll'l 11 u~tlv~1'l 1 . . 
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l1l tl11'5 ff1'l m vn::m.:Ju "::mu:: ~ ::1i'v.:J ,r 11 ~tl nl'l fftl 'U g utit tJ, 'li'11 'l:: nvu nl'l fftl'U '\Jtl.:) tJ 1~ 1 'l ut'li'Ulfl ~ tJ,:j 

li'n~ii 1~ v 111'lt ~fl11ttJ 1rtvlJ~111te:J{ lfl~ e:J.:J o 1ti'Yle:J11 m'Yl3i1~1fl~e:J.:J\l1tlffi n~1~u 1i' u 

tl:hmnv 

~ , V.o:t )I 4 Y ... I~~ 
1111 l1lJl1fl·m V'U'IHNIJ!)lJPinl~ ~::uu 

tfl~ fl~lv ml~1v ~llmru mn111ftfl~ 
Q,l a , d , ~ 

nn-w1m TI'flllft!:'lffl~'Yil~m~ •~ ll'Ul n 

twvu'Yif fllJt~fl TI'UUTI'~'UJ~rm ~mn 

,::f. Jl)l I d .o::t 

~1~1~ IJ'U~ fi11JPI'Ulfl~ fliJl~l'YiiJ~'YifllJ 

ll~::iYn~m'Yi 

L ~11 1M'iiM'D~i5v'Ulrr~~r~~~~~ ~iifl1llJ Ylf fl)J - nu nlJ~¥ll'ilTI'o~~l'U1'U 

H~l'Uflol~iill~::iYn~m'YiJ~ 1'U rm TI'fl'U tfl~ D~lifl~l.lm ru ~fl11'1 

m~~'UYim~mP~1VlJ~11TI'5'l~~flrill1~urm lTn~rnni'11lJ-3nl~ H~ltJ 

num'Um~ i5v'U MC>-3UQ~m~ ur~::tfl~fl-3lifl 

2. ~11tP~1vlJMt>-3UQ~nl'il111rlt>-3~ii 

I fl ~ t>-3lifll1'U TI'lJIJll rl:: I iJ'U lfl ~ fl-3lifli'lfl;'Yi 1 'U 

'i::~UTI'lnr~ t~D1M'lTn~mnffllJlH1~n 

ufiu~ TI'fl-3mllJYi5't>lJ 1'Um'illfim-3l'U 1'U 

i'lfl;'Yi 

3. ~¥1 1M'iitfl~fl~lvtm::Mfl-3VQU~m~ 

l111rlt>~ lU11 ~iiJ-3tfl~ fl-3flfllJ-n 11 P~C>fllrl:: 
~tJ~~lTn~mnffllJl~ofimnn11i'IV-3l11 

,., .0:::. - "',, " • fl1llJll'YilJlPilJ l¥'1fi11JPI'Ul8-3fi11Jill'U1'Ullft!: 

U'i:: ff'YI ~ 111'Yi~ll1lJl:: TI'lJIW IJ-3'Yifl 

4 QQ ... ..4 .ct. " t , 
llri::TI'V¥llll1rll'Yiflnl~ l~ IJ'Ul 'YI-3l1V-3TI'lJ¥ll1l~ 

mvm'Yittr~::mn::uutffliv'U 

5. ~11 1Miitfl~V-3liVl111rlfl-3 t'!i'U 'i::lJUllli~liJ 

'lltJ111 1m!] ~llmrutfl~t>~lv .~D1M'lTnfimn 

TI'llJl'in'tlnllfiu~rm 1'Um~u~l1l'i 'i::uu 

d .!1 
fl1llJl'i1'11V-3~::1JUl'Yifl 

TI'lTUTI'lltJJ-3 nufimn1u 

- ~ltJ1'UlTnfimnr~-3i51J'U 1u 

i'lfli51J'U~ ij m~11nufim~hu 

~umru~1~ 'l 

- TI'O~'IIV-3~1tJ1'Ul1lT-3fft>riln 

tm:: ~v~~nr~ ~ii1M'u~nl'l 

tm::ffn~ m'iH-31ul1lT-3na 

~1~1 ~v~~nr~ 

- rmri1nllm1lJn~l'm h'IIV-3 

lTn fimn~vm'i1M'u~m~ 
... .A d " 

m'YiU1tl'ii'YICltll~I~UtJlllft:: 

m~ ufi~tll'i 
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"' d 3. fll'i 1J 'H1l'H1 ru Hll'HJ 

v d, I 

3.1. fll'i'i11Dl'ill'iU 'HlJ 

~ cv ~ ~ 1 .:::t Q.l tl Q cv1 ~' "d 
lJ nl':ifl1l!C'HlflV1~1'W l'HlJI'l1lJ':i :::111 U11!!C'I:::lHif11flUJ'YI'UV.:!lJ'I111YlU1C'IV 11tJV1~1':i tJ ll1lJ~:::I'lV.:!lJ 

1vllrmffmm:::1lmBruru1mn~u!uiuiY1'Ulifl'1m':ilJt'YJ~1ifl'1m':ilJYHi.:~.:~1u ifl'1m':im:::uumufllJ 
~ u u q 

51'11umi ifl'1fl':i':ilJVt~nmvumr ifl'1fl':i':ilJ 1mfllJ'U1fllJ ifl'1fl':i':ilJfiVlJYhtl'lv{l1~vff:j'IJ1i!!i1~ 
.d )I 

!flU1'\JV.:! 

3.2. fll'ii1ff1td11J'IJD.:!fiOll'ill'irJ1'Ufll'i1HIII'I'U fll'i~~flllJIH\:::YI11YI1'U'H~mYfl'i 
" 

t1 ,_,..., Q cv " sJ .. I cv j ., "' 
flU! 1~15 tJN':i 1Jrl11'b'V1Jl1C'I flffl'l':i UC'I::: HffV'U 'l:::I'JV.:!u':i:::'b'm 1lJfl'U 'U nl':i 11.:!llrl'U '!11 fl1':i l':i tJ'Ufll':i cu cu 'U q 

.I "' lv ~ .I "' "' ~ " .,; "' "1"• ., ffV'Uu':i:::llJ'UHC'IIIC'I::: l1fl11lJll1'U'll'V11fll':i u':i :::tlJ'UrlC'IYlfn1tJ1'lf1 lfl11':i11J':i1lJ'UVlJC'Il'YiV!m tJlJ 11ff1l1 'l u . ~ 

fll'lUi' UU':i .:!11ri'flffi'J'j I'JC'I{)1J~'U m flll1'111~{)11 'U1Yil.:J~~:::l'i1 i-Hm 'j C'l!tl1'11lJ1tJI'lllJl1ri mTm UC'I::: M 
.. <u .. <u 

lJl11uru cn11t~ u Ill mm~ru ri n11 ru::: lJl11Uru cnl'l ~.W.:~u':i::: ff .:~fi .. 
' v e e:::. 

3.3. fll'illfi-:Jfi.:JflOll'ill'iU'YHflll 

rl111f 1JV1'l1':i vYilfl'll i'lv11~fl11lJ rhf1rulJln t'Yi 'l 1:::'! :::t~u ~ri 1tJYlV 'flU ':i :::ff1Jnl':i ru 1'1 'l .:~ 'l1fl nl':i 
u "' 

llijllillJl i '11' tim! nftnm i.:~Juflru:::n1l1'U1l'U 1v111v11~.:~l1~.:J'UB.:J':i 1tJi'lf1u.:~r1u'l:::~v.:~~m':i ,;tyv1~1':i v 
Vitfl'lll1 ~ vil'l tJ1 f)'j lJ11J 'j 'j U1tJ{) U1.:JU {) Ul'lf1C'1:::3 i'11lJ.:J!! C'l:::{) 1'!15 vYitfl'llJ 'U ili11'l::: ff{)'U J.:~'J 1tJl'lf1 

l1~VU1.:!i'11lJ.:~ 'l:::~v.:~t~'U ffih.h :::ffu nl':i uJI'l':i .:~ 11~ V~1vllnl':iffflll1VU1.:!~1m UJUJ11V fl 
<u " u u 

"' v d 
4. fll'HJ'i'Hl'i Ufl~l 01 (l''UtHY'U'U 0111 ·wu 011 (l'D'U . . 

4 .1. fl1':i n1'11'U1lflUJ (l'lJmllll vn:::rl1l1i'mhul1U.:!1JfiC'Ilf)'j rnvm.r UfflJ 'Ufl1':i ~1Yl)ili tyty11'1 ~ ~ 

t~rmi'v.:~ tium':i :::.:~1u ~i' 11 H11'lfvu uC'I:::~m1lJr fi'1u ir11m 'j lJ i¥Jli1 ifl'1m 'j lJvt~nmvu n ff' ir11m 'j lJ 
"' 

~ ..., !ll ~ .. IQ ~ !ll "l 1 " "' 
4 .2. fll':i ll"'lJYl flll:::fl11lJ ~ ll"'V fll':i v Q1J1'1.:!1'U 'lJfiC'Ilfl':i flfNI'U1 ~ fiHff':i 1.:JIIC'I::: 1i ~ ':i lJ'lf11'1'\Jtl.:! 

11ri'niYfl':i tm:::~:::l'i'·eNff1lJ1':i ou1l11':i i-Hm~1':i vff1lJ1)() ii'~vm':iffvu i~vci1~ff:::111n ~.:~,j11~u~v~ hm 
" 

nnrfnvu ':i lJ Ill '1"11::: m~ 1 'liu fl1':i 11'1~ tJlJ '11' v~ ll fiu~ nu ir11 n':i ':i lJ 1 lH'h iw~ m ':i lJV ~~ fll'l ':i vu n rf' 
ir11m ':i lJfiV lJ Yi111'1 v {i u i'lf1~ ~ fll':i 'Nnll fillii 

' , Y o _~ V <.::::~~o 1!!1 Jv.:f 
5.1. fll'i 'HfllU'ifllllfll'U1'lflfll'iiHl:::D'U 9 llfl'Uflflfllll 

flru:::~ m:i ul'i.:~;.:Jv 1~15 v~m nll1~1.:~i'lflfll':i i-H'unu of1mm1nflu 111vu nf1n111~~urum1 u 
• u 

d -~ ... .. .... ~ "' i )11 .. " • )I .d 
1':i l':i tJ'UffllJl':i ()U ':i fllllfl11tll'll':i tJYlU ':i flll1YI1~1'b'lfll':i 'fl 'fltJtll~l':i tJ'UtJ~fiUJ:::Yl flfi'U 'l:::fl{)~YI1l1 Ull'l . . 

~,;ff~m nllll'li.:Ji'lflfll':i i-H'ununf1n111 tm:::VJnflu1i'v.:Jn111'Ufli'11lJ.:J i M'rhm n~1 < Office Hours) 
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Q , Ql 4 

n\J m ·wunu nfl'n'l:ll 

• v 4 

5.2. Ol'l~YI!i'HU'\lt>-.1\H1Hfl'l:ll 

n) ru ~t! f)flfl'l:lli1mllJ'cY -.ltrutXtt101J mum lh ::tiiu, U'llt11'b'l, ~ 'cYllJ 1) (l ~ \J:: rluthr 'e:WIJ't) ~ .. 

v v .4 4 1 ~" '"' et. 6. fl1UJflt>-.10l'l '\lt>-.lflfllflll'l-.1-.llU tf-.lfllJ llfi::'H'lt>fl1UJYH't'ft> il'\lt>-.lfj l'b'lJ'HllJ\\J'Yifl 

ffl'\1 f 1Jfl1llJ1i'B-.1 fll) nlrl'-.lfl'U 'cYl'll11f11f)))lJ i~~11r11m) lJYirl'-.lHU 1r11m) lJ) ~1J1Jfl11JfllJ . 
. ~ 

5fl1 umi 1f11m'ilJih~nmBiln'cf 1f11m'ilJ 1mf1lJU1fllJ uCl::1f11m'ilJf1BlJW1t"Bft!u mw),i1mllJ 
~ ~ ~ 

vi'B-.1 flU nlrl'-.lfl'U~ lU U 'cY -.llJlO Yi'-.1U'UfltU:'1 l ~tlf11llJ~ 1lJih>ll lfllJ'l1li'Yl Ulriui~ nu riu 1\Jfl1llJ 
" 
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.. 
QJ ' ~ 0 ~ 

7. V111J.:J'lffHH111VIlllfU.:J1'\.J (Key Perfonnance Indicators) 

~H'l mHh!uiJ f11'i m 'iflll'l11111'lll1lJ1tJ1!~1i'1u~;J~l1111ltHJhanru cyf~~tll~ u~ 21! nl'i~mnl~tl . .. 
~11\l'l111f11Hi11Uh!n1'ill'l1l.J TQF fiuitl J~nlnrucyj'mnb~liJwhu ~tl lJnl'i1h!Uh!~lU\l'l1l.J.,j'tl 1-511fl~ 

mil~lfuu~ tlUfl~80 '1Jtl~vl1U~;Hfln1Hi11U'\.J~1'\.J~'i~1J l 11 Ull~f!~1J 

(I) OH11thb::~llHtfl!Jmvrimrov1ovn:: 80 iirhu~11Jlumnb::~lJl~01l~llHU 

ii11m1J 11<1::'YJUl111.J fllHiltU1.J~l1.Jl1rlfl!Jm 

(2) ihlVC1::tOV11'1JO~l1rlflU'm >lllJllUU lJfiO. 2 ..,,.,,,.,.,,.., .,rl1JlJlmll1.Jf)!lll~ 

ll '11 ~ 'lniil15 OlJHl ~! ll.Jf)!U li'J!l'll'Ulil'!l'IJ ll'Wl 

(4) li'11rll11V~l1.JHC1fl1Hilliium1'1J0~11Vl'lllln::lh::l'IUfll1nJfllfll'I1.JllJ (Olii) mlJ 

uuu lJTJ0.5&6mv11.J3o i'u l1ii'~ifuJ!11fllflflniimnntil11l'lou1l1muYJmlv1'll 

(5) li'11rll1 1V~l1.JHnm~l'iltiium1'1l O~l1ii'n!Jm illlJilUU lJfl0.7 mv1u 60 i'u 11ii'~ 

~UJ!11i'lfll1fffllll 

(7) iimni'Vllultlfm.J1~fll11i'l'lm~i1vum$l'I01.J nnq'YIIi'mmou 1110 m~ 

tl1 ::tiiu HMl~~vuf lllflHMntl1::tiiunmiltiiunu~~lV~lu1u lJfl0.7 

i'l~mf1 

(8) Ollll~vimi (olii) YJflflu 11'i'i'unntl!lJUtlll'fl11ofiluu::ulvl'lunmi1!nl~t~vu 

fll1l'I01.J 

(10) ~11.J1UlJfHllml'luul'lllUfll~~vunnl'lou (olii) Mi'umn1Vl1Ull'llfllllln:: 

l11o1'll;l, 1liuovnil1ovn:: so ~oil 

(11 > \1::iuf1111Jn~no h'llo~unifnllli'lJ!Y~nlvuru'!i~ 1mi~ii~v1Jrunml1ii'n!Jm 

tuilv1liuovnil 3.5 ~1nn::uuu s.o 

vni1 3.5 lllfl 
d 

fl!:lll.Jl.JlfllJ 5.0 

I ~ I #' • lJ$Jlfl1llflllJ'l'lfl.YI. flll11.JI'l 

iH1 iJ 

2 3 4 



,; 
'IUJ1~'YI8 

nrah :::&uu"::: u~ m.h -l m 'i v1ll'u'J.l nn 'U u-l'H fi mr ~ 'i 

1. fll'iU'i:::liJ'J.lU'i:::nnfiHli'Uu-lfll'iiTull 

1.1. fll'iU'i:::&unmminniTtru . 

. ~ 
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f1l'lllimnl11~U01J~l~U1'l!'1UJ~1'U'I1ftml'1l'll1~Unn1'lft'UtJri1tJ'J51-mft~f11'lft'UtJfl1'l~nl'lilfl'l1!:M 
v u v 

H(lnl'llh::&um'ln-uu 1"uwnffmn m'litm1::MHM1'l~uu'Uu~wnffmnff',:an~rrH)~m'llJuft::f11'l 

1~flU1J'IJU~wnffmn 

~1um ::111u mnhHftf11'l 1h :aiJu i 1h.H'mJ~ ~ ffllJl'l trri1l fiU'l 111'l1lJUt)!l11cUVlft'tJUu u::1~u 

ui' mh ~11ft!: flll1tJmh ::li1tJl1ftf1ft'm llft::YilJ~ffm.n.h l uui' 1JU'l ~ll(l::'llU~lW-Ift~U l u 
'II " "' q 

m'l un•iJu'tlnl:l::fl'~ n~11ft'1lJ1'l fl'l'i11 "um'l 

- u'l::tiJu 1"uwnffnl:l1 1uu~ft::i'l!'1t~u1n11f11'lft'UtJ'IJU~Ulu1'l uiu11f1~1u t'!5u nftnm'ln-uu 

I ~I " f11'l11HI'IU11ft1 lutJfltJ 

- f11) ff ~lflfl f11) ru 'IJU~ ~i' u H"'l!'UUl1 "f) n-m /U):: li 1\.J l1 ft f1ff1l'l llft::/'11~ uYilJ ~ft'U tJ 
'U 'U 'U " 

\ " ., - H'YIHflW1Vllfl1UtJUf1 " . . , 
'l 1lJll~ ffl'i 1u ftlJ ()'l'li Hft'IJU~lJl11'UW cYl11 

~u~ f-hu m'l 1h:: nurJ ru tnTil1 1f n ~m 11ft:: 1i' fl f11'l i~ uu m'l n-nu l'lllJ lJlm l1u fJW 1Yli 
. . . ~ . 

Q d .Q Q.l - F- 1 Q \it ... 1 ~1 , o<:;t Q,l ' d Q .Q " " 

'l!'1fll1'l tllJ11l'l i!ltJfiW 1Vll'l ::fiUu'l UJUJ1 'Y1 ft'1'1J11fl'1 f1'l 'i lJ !n-nl( flllJ) llft::¥11U~ 'lHTilJ11llJ'IJ1~11 tJ 
<015 • 'II u u 

'i1mf~m'i~1tJnl'i1h::tiJumnh::nuflrum-wmu1u OQA) . . 
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fllflf.I'U1f) 

.., .... 
3. flO.!::fl1'12Jtll'lH'YI'l'lfltll1~ 

v • • 

tl ..... "tl 0 .., il. 'l::1VItllill'ltl 'l:::ill'tH'IflUVI'l 

n. .Ueu.:Jft'm.nnirttllntllrtfl 1 u 1 nth l't12J'Ifln51uU1 -h~1tlfll'lft fllll'l:::~uuwcYIVIH mn 
• 

l'UJ. 2550 
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illfl~U10 0 

. Yi"·N1'U ivHhiim1mhT1(]l 1 'U~1'U nwri'Yll'U1lh~I'Ylrtiu~ml ~~ uu~r-.~~~ i .. ~~nf~ mflfl ur~~ 

w n'lfu ~~~ -ui'uwVllu 1ul1 ri~'Ylrl'~~1u m1 r--~~~ i~~nf~Yl"~~1u ~1nli 11 u 'lf1~ u1Vi t'lfu Ylrl'~~1ut.h 

'IJ'tl~fllfl~flrl'1l1m 1u 

nuwl'll'U 11ll1 ri~Yl "~~ 1'U i ~~1~1~ "1 ut~u9l't~~m5 1Jflrl1m ~ Ufl11U j'wnu rr1m1 o iu 011 

ff ~I rl' llJ i M'ii 'Ylf Yi U 1 n 5 1J fl fl rl ~ )j fl11 )J J fl11 )J rl' 1 )J 15 (l i 'U /( 1 'U n 15 'Yi 11 ~ U 11 rl ~ W YlJ 'U 1 ~ 1 'U 'Yl1 ~ /( 1 'U 

• 
'ff1'1l11'lf11f11m1 u i ~vh 1 fltJ~~nfu nwhu)jt~ nu.tnflf111rl'1l1m 1 u u "~ mflf! t~ur--~~~1Jflrl1m 1 M'ii 

~flfl111Jri'11J u o 1 u ~ 1'U 011 uu nu uu u ri~WVll'U u ~uu 1M' rr1m1 flfl t1 u rru u~~u n u 'IJ U1Ui1'1Jtl~ 

fl1fltlflrl'1l1 m 1 u i 'Utnflll1U t1 v mf~1 Nf Un15 'Ut11Ui1'1Jtl~lll1ri~r-.~~fl l ~~1'1Jt!~tnflf il llri~Wn'lf'U~U ' .. 

1f11m11Ji~rhu~*~U'um1i~u ur~~mm'lm11'lf1m1~~u'Jfu 'Hm.Ju1Jflmm1M'iim1lJ~11'll~u lin~ 

ihY'u 1 u m1r1'urrhu 5 mh ~fl'Uitl~ i M' n11l1U1t!Ulri'Utl iiflrum'Ylf1mu 1i 11 u uf111u~u ffflU'ff~'l ~ m1u 
' " ' " ' .. 
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illfl~ll1fl 'II 

Wtl fl \}'m 1fl'1 nn lJ fl'1ff11 ~ lJ'H1Uru cn11 ff1'1l11'lf11fl'1 n ~ ~ lJ !vJllh i~ ~1ll'i1~UI~~H~11 
lJ'HlUru cn9l~~'lllJfl11lJ1i'~'ln1~ 'U~'I9lcnf!m 'IHUIIct::nu ll ~'loU'U'Il'fl'l1 Cl n 1 fltl 1 ml~~U'U 'l ~~fll~ . 
iVll'U11'Ylfl1 'U 1 ClOII Cl:: 'U 111m~ lJ, '11 l.i 'l I 'lfllJ lljlJ'YllJl'Yl, 'U ~1 mh:: ,jlf'U fll~ ,),, u 'U 'll'U 'Yll'l ~ ~ n~ 

u":: 1 'Wmfl~1lffl'H nuJJ'fil'l 'l t~'flctfl1i''Wl'J'Ullct::rviJJ'l.h::if'Yln rnw 1 'W ml 1tt'I1'U 1l.ii,~::11J'Wmhtt'I1'U 

f il fil1ff1'11 n~ uct::lflfl'lf'U i'IJ'U'H'cfnffmrl~'l~fll'il~'Ul~~ H~9llJ'\11Urucn91 ~~'lllJfl11lJ1i'~'I01~ hJ .. .. .. 
'lll.J~1U1fl'1m ~ lJ 'l'Y'Ifh 91 cn9111 Hl'UIICl::ff\lll.J'l.h::n~lJ mnh'l 'l 1 fltllU'U lHlJ'H1Uru cn91ihinll::~1'U 

ufilliim~ m1JJ"5ti lJ'Il'W1~tt fifltrl'Wl'htll'W uct::fflJJl~ \IUlf111JJf lJ1U~::~ml1i''l1u 1 ~~ciNm JJl::ffJJ 

• 

\ 
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u~o HiimJ'H lUW<¥if!~lll1ff1015lJI'Iln'f!l 32086501 1ilmHmflWflf'l1n'fll1ff1m5lJ 3(3-D-6) 
~---------+-------------------------+--------__, 

1 u n' 1 'IJ 11 ~ 11 1'1 1 n 55 lJ 1 tl ~ 11 ,.j' ij 32081501 1ilmnmfltllJ Yl11flOf1u 5::uu1t1~1thi~ 3(3-o-6) 
~---------+------~-----------------+--------~ 

fl11lJ n' llJ 1 Hl 1 u n 1 ~ u t1' UfJ! 111 ~ij fl11 lJ 32086599 1ntnih'lull' 1 2(o-36-0) 
~---------+-------------------------+--------~ 

i u <1 o u hlV 1 ~n ~:: u 1\J n 1 ~ 1 ~ t1 'n H 32081503 mlilm1::Mfl1llJH~nitJ~1u5::uu1tl~h 3(3-o-6) 

if'l1 n 55 lJI-nO f1 0 1J n'll tlHitl fll5 nl'llll 1 thli~ . 
Qfln'l'Hn55lJn~ mflnmn\lm Qfln'1'Hn55 lJ 32081504 m5~1tJ 1ml~tlOHlh::11v~'llon::uu1t1~1 3(3-Q-6) 

h~~1u Qfln'111015lJnnfi'1ull::nnu~m5 thli~ 

mo 1 u li' o~~u'IJo-tlh ::mf'l I--3-2-08_1_5o-7---+-~-n-flu-4 fl_n_1_5_'H-,fl-, 1....,~-~'H-lJ-1-::n'_lJ_n-:-. n-. ~-,-u-5 ::- u-u---i--3-(3--o---6)----i 

32081509 

3208 1512 

32082507 

32082509 

32083501 

32083506 
• 

32084508 

32085505 

32085501 

1t1~1thli-t 

nm.h::qn~61~nmtJiimfthli-t1u5::uu 

1rl~1thli-t 

m~ ufunn11:: m ::11 l\'5 ::uu 1t1~1ri1li~uuu 

lltlfl~h~ 

. 
iff1015)J~~fltlllill~~ 

3(3-0-6) 

3(3-Q-6) 

3(3-o-6) 

3(3-o-6) 

3(3-o-6) 

3(3-Q-6) 

3(3-o-6) 

3(3-0-6) 

3(3-0-6) 
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r~qu~:n~fi~a~M~n~~~ ~1()1~1 

~M'n ~6l1tJi~1 mhvii~ 

2. I Y/ lJ lf I'll 'U11jflll1 fl ~ ~ 6~lJM 1ill 01~0 32081502 nm1:i1fljlu~:uu1rl-ihi1~~ 3(3-Q-6) 

''~'~~ 1 u hv~1~lJ~flllft1uuihi'i'hinon1yjlu 32081505 miiv~ mvulll:yjll1~ lu~:uu 1r1~hn1~~ 3(3-D-6) 

~1u mnilnuiliv llll:iifjru nlJllii~ll'1lJ1~n 32081514 l11-u'miia nm~ifnnnlJ 1r1~1n1~~ 3(3-Q-6) 
"' ..;. .. "' .. .. 

m~ i1m1:l1' nu 1lJ 1rlrh lu~1u iff 1m llJ ~lJI flll!J 'U Q'Y1liff1 ll'm fl1 ~ 'l'ji'JIU 1lJM 11l101ll 0 32081517 3(3-Q-6) 

1nfllu hv~nlJ~flnli'1uu1J~1u~1um~li91 1l~fl111HrJ~ 

nnfimn nniliv 11ll:mm~m~i~1nn~ 
. 

32082501 iff1m5lJmnia~niwuu!J~ 3(3-o-6) 

"lJ~'U 32082502 iii nm;~i11n~ 1u~1u111i1 M ~ n 1r1Yl1 3(3-0-6) 

32082503 nm.u'1nu1~m~lllhM~n1rl'ih 3(3-Q-6) 
... , 4 ... 4 

3(3-D-6) 32082511 M1~61llDfll11~yjM~1'Ul1HillDfl 

32083502 n1~ uuMH'u n1~~uuuiilniml 3(3-0-6) 

32083505 lY{\!{\!11Ul1Jfl1Ul11~11liiM~fl 1rl)hm:n flll 3(3-o-6) 

ll91l16'U . 
32083512 m~ 191fllJ~~ll'1M m llJ'Ii'u lJ ~ 3(3-o-6) 

32084504 rrn 1U~tJ m llJIIlJ lJII 0 1~!J ~ 1~ ~ 5 ~ 1lJ~'U 191 3(3-Q-6) 
• . lmy 

32084506 .. -fll~ ll'6ll'1~ 91111ll()lJ 3(3-D-6) 

32084508 rru 1lJulim ~ n 1 l~Yl111ll:m~ m :lliofl~u 3(3-D-6) 

32084509 ... , 4 - d ... " • M 1~61ll6 fllll~!Jillfl ll~ D'U fli'lllll: fl1~ i'IDi'l1~ 3(3-{)-6) 

32085509 fl1~U5:lJ1llHlll11~1ffD~ll9111ll:INM 3(3-Q-6) 
.. , .o!l - ' 32085511 M1~61llDfll11~fl{)lJyj11~65 3(3-Q-6) 



• 
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nil'! 

3Atl~ll1.Jff\HlHiou 1tJ1.J1tJ'IJM~!1111'l 1u 32086502 mm·hm1f1Hm~iff1m~ll 3(3-Q-6) 
~--------~~------------------r-------~ 

~1u n 1HT ~~ n1ll hl'iin~l'ltJ1f1~1Jflflll ~i'i 32086503 m~ffmn1uff!ll'U1.h::nt!uml 6(o-4o-O) 
~--------~------~----------------r--------~ 

fi111Jffl111Ji'I11J1Hl 1uYl'1'Uf11HiH1'Ui;iv 32086599 1Yltl1'Ul'I'Uli 12(Q-36-0) 
~--------~~~------~~------r-------~ 

u1'l::t\'Jun1lm::ll1tJ 1omffm~nnnmn1u 32081514 M'1'1i'miionm~iff1f1n1J,rl)hti1li~ 3(3-Q-6) 
~----------~------------~~-------T----------1 

~ ::.iuu-~ hl' m::ll1tl 1 t.I~1Jiifllfl~~l1li n~m 32081521 M'1'1imiit!nm~iff1nn1J 1rlfhuHu-~ 3(3-o-6) 

'IJ0~1Jl1li'YltJ1fttli'Yl fl1 'U 11'1 VH~1J~fl1'lli'1li'U 1 I---3-2-0-82_5_0_7_-t_f)_1_5_;i~-f)-1-5-:-;.:-1'U_fl_1_1_1J-=-~(J-~-f1-1l-f1-.1-:-ft:-:~ ,=-rl-::~:-1----r--3(_3_-o_-6_) _ ___, 

M,U'u 1t.11uiir~nHmm!1~fl111Ji11Ji'ionu 32082504 l'lli'H1'U'I'l~unu 3(3-o-6) . 
f)~ 1J Q fl n 1'11 f)~ 51J n ~ n 1 fl f) 1 5I f) 11 fll 32083516 M1'1imiionm~DI~f1mllumfti1li~ 3(3-0-6) 

Qfli'f1l1f1551Jll~~1'UQfll'!1l1f155 1Jf115fl11----32_0_8-45_0_6_-+_n_1_5'~-o-n-15-~-1-11:-:n-v1J----------r--3<_3_-o-_6_> _ ___, 

ll ~,nnu1nn l~llHftfl"flll1nlh1'i'i:U~ ~ ~ .. -" • ' 4 3(3-0-6) 
"- 'C 32084509 l11'1JOillllf1Yll~lll1'lf1Yl5tl'Uf1!'111ll::f115fftli'll5 

fi111J!'I11Jl5fl 1uYl'1un15t!t!nuuu u1'1::'11~u1 i--------t---, .. --~~---:-:_:----:,-----jr---3(_3_-o-_6_) _ ___, 
32085510 Olll'!ll!'I15'1Jlll;jllllll::fl01Jl'l11flll5 

5::uu111'l'f11Jl1flfltl1.Ji'f'Uo~Yionn'Uv1v>i1 ~ ~ .. • ' 
3

<
3

-o-6) 
320855 I I l11'1Jlllllllf1Yll~flll1JYnlflll5 

'1Jo~n1f1Qfl1'11l1f1551J1umfltl1Ull~t.l5::nou f--------1---------------r------~ 

11.1~10 Qfl1'11l1f1551JHftfli'U1'h'U 
.. d ..... 

Qflff1l111551JOICif1Yl50'Uf1!'1 Qfl!'l1l1f1j51Jnll 

thhlUHliHftfll11~0151f1llm ~t.l1::f101.J015 

'IJ'Ul~f11'lNI11'l::'IJ'U1~cio1J iffll10il'f1J'lt 'U 

111'l::~l'U1u 1m~m51'Ul'll::51'lf>h1~H'J 



113 

4. ~~o'NnFlulJ111llm1M'nll1llJti~~~ilJ1tnlliiff'v1um~ 32086502 mm~m~ lm~n1~iff1m~lJ 3(3-o-6) 
~--------+--------------------+----------~ 

fl'ufli'lui'mlp11um~1M'n'mni'loQllT1Jflfl'llJHoun"l'll 32086503 m~i1mn1urrmull~::no1Jml 6(o-4<rO) 
~--------~--------~-------------;----------~ 

i11]Jl1l!'l'1ol1lin un::muvuiinuiiv uou";i~,u!'l'1o 32086599 1l1Dl\J'ri\JII 12(<r36-0) • 
~--------4--------------------4----------~ . . 

l1li n i'Y1liii n1 ~ 11~uHu un:: 11111 f)lJD th~~ v 1Jfl flll'i ~ 

il:: rio, Ml n~Hn ff)J fll1 i 11 llJlilll1lJ lV ll th~ 1l ~:: l1 ti~ 
n~l~ 1lln::iif)lll nll'i f) Ill 1i ~ ~ lJ 111llJii~ ::I uoui\J' tlll1llJ 

~vff'mfi!ll111111llJ'IJVumJ\Jl ;io~iirl1u n! \Jil ~ ~ Dllll;n 

u n ::fl1 llJ i' 1JH~'W!l1J ~ Dl1 u 1 liu n:: ff' ~ lllJ 



"' "' . 1. 1'YI£J1U'YflUi 

HU1fl fl 

... . .... . 
mtu'YI'Ilum 

'118-3 fffl8. 

I <> 
('HU1£JflVI) 

, 1 v ' ' ~ ,_.U8£Jfl1112 'HU1£JflVI 

4 ~ l!ltV 1 
ftfllll'H£J1'1f1UJU8£Jfl11 

I <> 
12 'HU1£JflVI 

, 'v ' ' .Q ,_.U8£Jfl11 36 'HU1£JflVI 

114 

'YU1. 2555 

I <> 
('HU1£JflVI) 

12 

24 

36 



!.LU hLn.IJ1::111H.lU rt!..tU 

!.LUrtUU 

!.LUrt!..tU 

!.LUrt!..tU 

!.LUrtUU 

!.LUrtUU 

!.LUrt!..tU 

!.LUrtUU 

!.LUrtHU 

!.LUrtUU 

!.LUrtUU 

!.LUrtUU 

!.LUrt!..tU 

!.LUrt!,.tU 

!.lUrtUU 

!.LUrt!..tU 

!.LUrt!, Wt\L!L:: !.fl!:-G!, 

!.LUrt!, W t\L!L::!.fli:-G!. 

!.LU rt!, .tU t1.L !L:; !.fl 

11 u um . .Lm m 11 ~-tr:- .LHl L n . ,. .... 

~tw n~u.LanLrt ,. .... 

itJJl:;!,ITflM.lA. ifij{,ltfllft 
tp IV, Co~ Co 

~f1lLUI1U~f1f1Q L.!{,tflltl. 
'="' 0 ~ tp 

Lj111ft r,~_s-~·r,~ 

11 1:-t:; lj t1. Q .IH lt1. . !, ~ 
,. f.> .... 

tl.Ltl.LY tl.lA.lG" r,~ . . \ 

11ttl.QQI1 R.t-M..Yfl" !,~ ,. 
~U.YYHL~!,j{,t tl.!LUtJJLU · r,~ 7' l'fj~ 0 l'tt, 

rl,S-M.~ Wlrl ~- !,~ 

rnl.~ tLmM.in~ ,. 
rnr.r.trnrt U!.l~·lj · r, lA.Lt rlW~L!,~jJJL.YfltJ(,H 

P' '=" f''' '" 

1:-QlA.~tu ~jL.!{,lfl!.L~L!.~jJJL.YfltJt,H 
'=" , '" 

R.U!.UL!L f1.1jr,i; r,~ rl!.L~L!,IjJJL.YfltJt,H 
, l'tt , ,. I' • " 

_!t&!.l M.L UMGl 11.YU 1" !.~_!l !.L~L!.~JJL.Yt-G!. 
lA.tl.tl.Lft& !,Q ~U.Y!.!L . !,~fl !.L~L !,lj.IJL.Y!:-Q!, ,. , r 1"0 p , 

~fl.rtJJ !LM.M. lA.ftJJrl !.L~L !.~JJL.YfltJt,H 
~ tptp tFJI '" 

f1G!.j1!:-GIA. ~lA.ll~~~ - r,~ 
~ 

11U r,~~~U!L !.L !.19 !.L~Lt~JJL.Yrlt~p 

!.~.i!UUIULt!..lUrt!.!..U::rnY ,.. . 
fli-t b 1:-fl~Tfll!LrllA.~LHrtfuLJ(,LJt,~~llrt !.j1l rllb~lA.,l!. !,~ _!l !,L~U~JJL.Yt-G!. 

G f1H1 Wrt:: !.M.L 11U1rt Q~:;!, M.rll11 tl.lYIA.Tfll1LrllA.tl Hrt 
.... " p I'Q tp 

tulllA.tl.tl. lj!,flU1rt~G · r,~ rl!.L~L!,IjJJL.Yt-G!, 
" '=" p , 

Qtl.Hl !.tm:: !.M.L 11U 1rt Q~:;!, M.rll11f11YlA.lfll1LrllA.tl Hrt 
..,.. " p I'D tr 

~LJ(,I:-~11~111 f11YlA.1::11t1J~jJJL.YlrllA.~Lf1~_!Atl.LI:-U,!tL!l 

~LJ(,I:-!'lll~l11 t1.lYlA.1::1111_}~jlJl.YlrllA.SLM.~~tl.L~U,!tl!l 

~tl.!LL»U1rtQ~:;r,M,~I11 f11YlA.lfl_l!LfllA.~Ll-\rt 

Uf1.11f1Jt, fll1i\t · !,~ fl!.L&U~JJL.Yt-G!. 
f'.P tp I' 

Lft~!,!,ljt! flLJ(,rtJJ" !,~ fl !.L~L!,IjJJL.Yt-G!, "' ... ,. 
M.L Lf!:;.!{,~l jllA.rtl Uj1" r,~ _!l!.L~L!.~JJL.Y 

~bW~ 1:-~tqn~ _!l!.L&L!,~JJL.Y 

!.~.i!UimR.UlM.t!..lUrt!..W::rnY 
,.. ;> "' 

t~.fiUUf.UIA.~G!.lUrt!..W::nmrtlftlll!,. ,.. . ,.. 

t- Utr1.HYUJ 

~II 



116 



uuucWa4l-l'lh~-men1111~'lh~'lll'HKnu~1 
'U 

D 1~vYtn.firuru1v.~ 0 <.i~vYtJmruru1Yn 
u u u u 

1. alill'jthh::iinrKng-m 1tt:J.m:tl)_ft1J1.~J.l)Jnli~i~ nl'\Jli'lll Jtr.?.f1t'U,Jl~:m1 

2.;6-UQ(l U1Vlnf1CI lVW11i'Vilnnf 

5.2 mrutu1ll1 
u u 

""·num-li'lllfll'j 

6.1 nui.U£J 

" "' tmnwn:umi'HUV 

rrcmTumfl1 u 1 ~ 'ihhp.ri'u 

flOJ1~ . . 

fl .V.1J. 

1it1J. 

1illJ. 

1f!'.Vt 

1. lmmlm·n1iwh~u. 11,Jnf 1liv.:Jh u~::lJuY~11-:J11Y~'II.19l'fimuY~Y~ffiY~i''lfuY~31l'Jrr". 
. . 

Vll1fllU 1~Ti1l'lllJ-3fl~~lUU1 11lfll'I1Vl'II;,V.:Jim.i, 2552. 

'l 'l lit 'l " ... "' i ... ..1 " " • ... " 2. 10f1~ tVW11 !l'I11~U , 111101 llJV.:J 1lll~::lJU111 l-:!11YI'II . 9l'Vn111111 SagWave ff1'1111Jff11-3 

UUH1i'U11noi1'1Jtu:: . lJ'I11iU1rl'Vll1fllU 1~Ti11'l:flJ-:!fi~~1UUl .f11fi~1Vl'll;,V-:!imj, 2553. 

• 

'VU1. 

2529 

2547 

2538 

2554 



6.2 1JlltnUJ 

I. K. Orapiroj, S. Premrudeepreechacharn, M. Ngoudech, W. Muangjai, K. Yingkayun, T. Boonsai . 

The 3-phase 4-wire voltage sag generator based on three dimensions space vector muodulation in abc 

coordinates. IEEE International Symposium on Industrial Electronics, pp.275-280, 2009. 

2. K. Oranpiroj, S. Premrudeepreechacharn, M. Ngoudech, W. Mungjai, K. Yingkayan, T. Boonsai. 

The 3-phase 4-wire voltage sag generator based on abc algorithm. Electrical Engineering/ 

Electronics, Computer, Telecommunications and Information Technology, ECTI-CON 2009. 

6th International Conference on, vo1.01, pp.82-85, 6-9 May 2009. 

3. K. Oranpiroj , S.Premrudeeprechacharn, K. Higuchi. SagWave for the 3-phase 4-wire voltage sag 

generator prototype. Control Applications (CCA), 2010 IEEE International Conferenc, pp.2209-

2212, 8-10 Sept2010. 

4. K. Oranpiroj, W.Moangjai, and W. Jantee. Voltage Sag Waveform Using SagWaveGUI , 

MA TLAB- A Fundamenttal Tool for Scientific Computing and Engineering Application. In Tech, 

• Vol.I , 2012. 

5. K . Oranpiroj, W. Maungjai, W. Jantee, S.Premrudeepreechacharn, and Chern V. Nay.A 3-Phase 4-

Leg 4-Wire Voltage Sag Compensator Based on Three Dimensional Space Vector Modulation in abc 

Coordinates.Adv. Sci. Lett. Vol.19, pp.133Q-1335, 2013. 

2. 1 mf-n 1 mil'i il'l h11u. YltJ1lQ1·Hl'i i vHh 2 l~lJ I. n(~1Yll'l'1: ~hu n~lJ~~~m'llJ1YlTl1 u 1 -no 

- ~~'U), 2543. 

3_. 1nrt.ft 1tnn'iil'l1'i1lu. nqllQ1~'il'iiw.Yh 2 ~~lJ 2. n1~ml'l'1: ~h\i'nYilJ~ff~Lff1lJmTlhihu 

- ~~'U), 2543 . 



-' ' .. 7. u'l~t1'1JOTlO.I'YIH1'Vl011 

7.1 tl'l~tflJOl'l~Ol'ltffl'U 

., m .. -=-• 7.1.1 'l~1!1J 'll!Jl!Jl~'L . .. . . 22 ..... . IJ . 
4 ~ ~ ~ I 

• 'b'fl1'b'l fll'l11fl'l1~111'l\l'l~ltl 

• ~fl1'b'l 1'2\l'lLvHh 2 . 
• ;D1'b'l 1'~"'l1w.;q, 1 . 
e ;fl1'b'1 1::1JUllJlfl'lllh!C}fffltlfflf 

1.1.2 1::,)ulliqJtyllYJ ... . . . - .. . ... . iJ . ... "' 
• 'b'fl1'b'l .... ... .. .... . . . ... ... 
• 'b'fl1'b'l ..... .... ..... . 

• 

A 1&¥- • -' -('H'b'fl) .... ....... .. .................... .. ..... ... .. ... ..... .. . .1\l1'1Jfl'liJ'l~1~ 

(1D'lfflffml"1nf 1t'l.lnrte~ 1mn'lL'Yi1HtU) 



5.2 m\)jtylln 

5.3 mruu.mun 
"" 

\ 

~tl~ll!'Yil.:J1'111fll'l 

6.1 nu1.UtJ 

tHlfJ~ YUI. • • 

1ff.1J. 2541 

1ff.lJ. 2545 

2554 

Q.l .. 1 Q-0 ~ d ... 1 d:,., 
I. lJl'll'l'i Yi'lf'ilJ'i~fWl, !fl£JlJ l'tlfllfl, lJ'I1'i'iUJ'Yi lJl'l, fflJfl11 "'H1lJUYi~. 1~1J1JlJ'J~~U1J9li9HlHl1(J 

1u~n1tu~ 1vl~1m~uff~mY1'11i'1J'H) 1 vl~1. rl1l! fN1lJfltu::m1lJm1i,J'mn1-;~'lf1~. 2549. 



4. 'W Yl Yl '.i ~ 'lf nh ~ n ~, t1 () 1:J ru Yl ·Hfrh ~ m . 1L 1J 1Hi1 ~ fl 'l t ~ 'W 1 iJ t1'.i ~ 1J'lJt<lHl £my 'l tll Yl I'HJtl1J 1J! ~tl :IJ ~ tJ 

om :;uUUl'HU ltl. rl111' t1'l1'W lJ 1 tJUltiU~~IH-11-l'Yl"'lHU, 2553. 

6.2 1J'Yifi1UJ 

1. Nopporn Patcharaprakiti, Krissanapong Kirtikara, Veerapol Monyakul, Dhirayut Chenvidhya, 

Jatturit Thongpron, Anawach Sangswang, Ballang Muenpinij. Modeling of Photovoltaic Grid Connected 

Inverters Based on Nonlinear System Identification for Power Quality Analysis. Power Quality, InTech 

Publisher, pp. 53-82, November 2011. 

2. N . Chayawatto, N.Patcharaprakiti, Y. Monyakul, K.Kirtikara and K. Tunlasakun. Distributed 

Generation and Islanding - Study on Converter Modeling of PV Grid-Connected Systems under Islanding 

Phenomena. Distributed Generation, ISBN: 978-953-307-046-9, Publisher: InTech, Publishing date: February 

3. Nopporn Patcharaprakiti, Krissanapong Kirtikara, Veerapol Monyakul, Dhirayut Chenvidhya, 

Thongpron, Anawach Sangswang and Ballang Muenpinij. A Multi Input Multi output (MIMO) 

erstein -Wiener Model Based Predictive Control of Single Phase Grid Connected Inverter. International 

of Modeling and Optimization (IJMO), Vol. 1, Issue I, pp 29- 36, 2011. 

4. Nopporn Patcharaprakiti, Krissanapong Kirtikara, Veerapol Monyakul, Dhirayut Chenvidhya, 

Thon~pron, Anawach Sangswang, Ballang Muenpinij . Modeling of Single Phase Inverter of 

ic System using Hammerstein- Wiener Nonlinear System Identification. Current Applied Physics, 

5. N: Patcharaprakiti, K.Tunlasakun, K. K,irtikara, D. Chenvidhya~ V. Monyakul, C. Jivacate and B. 

· 'j. Modeling of Islanding Detection for Grid-connected Inverter usirig Nonlinear System 

'fication. GMSARN International Journal, Yol.S, Issue I, pp. 61 -70, 20 II. 



6. N. Patcharaprakiti, and J.Saelao. Evaluation of Energy and Atmosphere section ofThailand Green 

Building Project Case Study. 2012 International Conference on Intelligent Building and Management, Bali, 

Indonesia, 26-27 May 2012. 

7. N. Patcharaprakiti, J.Thongpron, K. Kirtikara and J.Saelao. Linear system analysis and state 

observer design of grid connected inverter model based on system identification. The 31st lASTED Asian 

conference on Modeling, Identification and Control, Phuket, Thailand, 2- 4 April 2012. 

8. N . Patcharaprakiti, J.Thongpron, K. Kirtikara and J.Saelao. Model order reduction of grid 

connected inverter model based on system identification. The fifth lASTED Asian conference on Power and 

Energy, Phuket, Thailand, 2-4 April 20I2. 

9. N . Patcharaprakiti, K.Tunlasakun, K. Kirtikara, A.Sangswang and V.Monyakul. Model Predictive 

Control Based on System Identification Modeling of Photovoltaic Grid-Connected Inverter. 20II 3rd 

ionai Conference on Computer and Automation Engineering, (ICCAE 20II), Chongqing, China. 

I- 23 January 20Il. 

• 
10. N-. Patcharaprakiti, K.Tunlasakun, K. Kirtikara, D . Chenvidhya, V.Monyakul, C.Jivacate, 

· · ·. Modeling of Islanding Detection for Grid-connected Inverter using Nonlinear System 

cation. GMSARN International Conference on Sustainable Development and Climate Change: 

lenges and Opportunity in GMS, Vientiane, Laos, I 0-I2 December 20 I 0. 
.... 

II. N. Patcharaprakiti, K. Kirtikara, D. Chenvidhya, V. Monyakul, A.Sangswang, J.Trongpron, 

inij, System Identification with Cross Validation Technique for Modeling Inverter of Photovoltaic 

. 20 I 0 International conference on mechanical and electrical technology (ICMET 201 0), Singapore, 

12 September 20 I 0. 
\ 

I2 . Nopporn Patcharaprakiti, Veerapol Monyakul, Chaya Jivagate, Dhirayut Chenvidhya, 

apong kirtikara, Ballang Meunpinij, Anawach Sangswang, Jatturit Trongpron. Nonlinear ·system 

Inverter for Grid-connected Photovoltaic System Based on MIMO Black Box 

Conference for a Sustainable Greater Mekong Sub region GMSTECH 2010, 

Thailand, 26-27 August 2010. 



• 

13. N. Patcharaprakiti, K. Kirtikara, D. Chenvidhya, V. Monyakul, A.Sangswang, K.Tunlasakun, 

B.Muenpinij , J.Thongpron. Modeling of Inverter of Photovoltaic System in Transient Condition using 

Nonlinear System Identification. International Conference on Mathematical Applications in Engineering 

(ICMAE' lO), Kuala Lumpur, Malaysia, 3-5 August 2010. 

14. N . Patcharaprakiti, K. Kirtikara, D. Chenvidhya, V. Monyakul, B.Muenpinij. Modeling of Single 

Phase Inverter of Photovoltaic System using System Identification. 2010 International Conference on Systems 

Engineering and Modeling, ICSEM 2010, Bangkok, Thailand, 23-25 April2010. 

15 . Nopporn Patcharaprakiti, Krissanapong Kirtikara, Veerapol Monyakul, Dhirayut Chenvidhya, 

Thongpron, Anawach Sangswang, Ballang Muenpinij. Modeling of single phase Inverter of 

Photovoltaic System using Nonlinear System Identification. PVSEC 19, Jeju, Korea, 9-11 November 2009. 

16. Nopporn Patcharaprakiti, Kasem Tripak, Mahanop Natee. A Development of Electric Accelerator 

Hybrid Vehicle Control System. The 5th Energy Technology Network of Thailand, (ENETT-5'\ 

thsanulqk, Thailand, 29 April -1 May 2009 . 

17. Nopporn Patcharaprakiti, Wiwat Tipajorn, Kasem Tripak. An Unified Power Quality Controller 

Photovoltaic System. The 5th Energy Technology Network of Thailand (ENETT-5'h), Pithsanulok, 

·land, 29 April-! May 2009. 

"'ill d iJ 7.1.1 )~~1J )\y\)Jl~L .... l2 .... . . 

A~ ca.d 4 flo Q.I 

• 'lHJ'l'lfl flnlf1l1HllJfH'Hllft'l 

• ;u1'Jfl f)lj 1lrtm)'Yi~'l'll'W iYlvh 

• ~u1'1fl rtrumV~i rlvhn1~'1 .. 



7. 1.2 ':i::~mfi\)jtyl t'YI .... .. - . ..... . il 
.,j ... 

• 'IH)1'lil .. ....... ...... ... ...... .. .... ...... ... . 
.,j ... 

• 'litl1'lil .. .. . .. . . . ... .. .... . ..... ... .. . . 

1.2 th:: '1'1J nnwm~ &illj~m nin1nt.nih"it~~!n~~ ,m~ 'ltl1J1nrnilnljfi< ll1ii) 

<~'~~t~) ....... . ~ .. ..... ~ ...... ........ ..... .&,rl'Ut~'lu':i::11i 
(N'lf1 Ufflffl'l':i1~1HJ 'l':i . 'U'Yil'l':i ~'lln.h :: n~) "' 



H1JUWfi~~tJ'j~~ei~l'j~tJ'j~~l'H~f1Q'Vl'j 
'lJ 

D 1~~tnnww1vt~ 0 1~~tnnruru11n 
u u u u 

1. a1m~~u~::: ·\hml'nam 1rnmllJfl'lffmlJm1JweYi'fl al'\ni'lfl ifl'1m·wivHh 
'\1 ------- ----- ----------------------- ----- · -- ----- -- --------------

4 cv d' 

2. 'lltl - ffQil 'U1£J'lflt1J 'lW l~'lfli l)lJH'fl 

5.2 mtytyll'YI 

5.3 mtytylwn 

~il~lllm~1'111nl'i 

6.1 ~llli<U'£J 

.... .ot 
IJ011Jl!Ol"HI Olll 

mnu\mlfllu 1e~v~l'lflJ ·mC\ 

i'Yioll'IJ'flmflmvw 
'fl.tl.lJ. 

1fl'.lJ. 

u'i .~. 

!Jl'\lli'lSl l'f. fl. 

2534 

2538 

2555 

cv d'cs d' .ca. d Q.OCir. iad Q jl cv 
I. 'lnty_'b'U l~'lf1illlJl-3'fl, 1i'SQ'Yl1i 11lliTVIU1. tnlfi'01Jlffl11J'fi'YIH ~nmnmmp.JHj:.j-311CI:::f1WCinlHU:::'Yil-3 

'lvHhuv~Hj:.I~L'liCiii'un~mii'flv'Hrl''ltn'i 'Hnu hnh:::L'Yifi'L'Yio. nt>'l'YI'\.Jl~vi ~lff~lJtn'it>'\.J ~ mfYHi'l'll'W, · . . . 



Ql _, .d 0 Q Ql ~ Q ~ d , 0 ~ 

2. 'lflt)J'lW l~'lflinln~fl, ffllJl'Hl fl::l'lftl~fll, "J''lfl~ ~'U'Yl'Hl'ilJl'W~tl . 1fl'irN~'U!11J1J1'1~'in'iV ·H11"~11VO 

li~rrlm~ti1111J1J~1lm~ufft'li'n~1J1J. mn1nvl;mnr~lu 1 "V'il'lfl.l'lflm1'1'W'U1 mr~vmi'l'l 
d i I l'lffJ'I '11lJ, Yl .fl . 2549 . . 

~ ~ 

3. 'lntyi'u L1l'lfli'i'il1Hr( imm ivWl'il'l'lh~tf. "J''iffn~ v~-cr1-cr~, 'W'I'l~a lluhcl1u'i, 'lfltyi'u ~ llJl'W. 

U'11~'1~1fJU'j 'lfi''W \1 'lff1'11 r 1Jlfl ~ tl~ n11tJ 1!YlalfflJ1fl11lJfi' '\..1 U'i 'i til nlfll ~tl nl'i 'iJ f 1J'iJ( 'ITJWilll'l ~1'\JV 'I~ .:J 

nv. l'J'W~11 m'ii,j Qt~vliro~mtfl'illl n~u a~if.:Jr~~11'1vivw1f11ff~ f ua~t'Yifl i u 1 a fi, rlTw n.:Jl'W 

r~ru::m'il.lm'ii,jum1.:J'lf1~, l'l.fl. 2547. 

6.2 UYifl11lJ 

C. Dechthummarong, J. Thongpron, S. Thepa, D. Chenvidhya, C. Jivacate, K. Kirtikara. Diagnosis of 

Dielectric Properties and Assessment of Performance Parameters on PV Modules after Long Field 

Exposure in Northeastern Thailand. ECTI-CARD Proceedings 2014,2014. 

'IJ'Ul'WL~ffl~t1111ltJ iii .Umml.l Matlab/Simulink, m'i'l1'i::'Vl.J1'lflnl'Hfl~tl 'lhtJif11n'i'ilJ l ~.;:h 
l.lminul~mnfl1u taV'il'lflJ.:Jfla fl~.:J~ 6, 2557. 

T. Vishnu, D. Chanchai, W. Sompon. Experiences with Implement and Development ofPico 

Hydroelectric Generator for School on lnthanon Mountain of Thailand. The Inaugural International 

Symposium on Local Wisdom and Improving Quality of Life, 2012. 

itTm Vlff'W11i~'i, mm U'W~l, 'lfltyi'u t~'lf1i'i'im~fi. li~m fG,ju'Yif;-u. m'ivvnuu1Jua::P-Hi'lltl'l 

m'i 1~,)1mv.:Ji'uffuvnlil~rrlm~u1rl1'11rurh,j11 ~nfllvu~mo i~mn1:: 1 '11a~Lfl~tl.:J'I1i 1~~1olm 

uvfl. ~l'iU'i::cylJi'lflnl'ilfl~v,iluif11m'i.lJ ,~~1llm1nvl~mnfl1 'U iafin'lfl.l.:Jfla fl~ .:J~ 5, 2556. 

C. Dechthummarong, J. Thongpron, S. Thepa, D. Chenvidhya, C. Jivacate, K. Kirtikara. Lightning 

impulse test of fie1d~aged PV modules and simulation partial discharge within MA TLAB. Electrical 

Engineering Electronics, Computer, Telecommunications and Information Technology (ECTI) 

Association of Thailand- The 9th International Conference 2012, Hua Hin , Thailand. 20 I 2. 



Nakhorn Thongleka, Chanchai Dechthummarong, Tanongkiat Kiatsiriroat. Soot Treatment by Using 

High Voltage Pulse Energized Electrostatic Precipitator. 9th Eco-Energy and Materials Science and 

Engineering Symposium, Energy Procedia, Vol. 9, pp. 292- 298, 2011. 

C. Dcchthummarong, J. Thongpron, S. Thepa, D. Chcnvidhya, C. Jivacate, K. Kirtikara. Performance 

assessment ofPV modules after long field exposure in north eastern of Thailand. Electrical 

.Engineering Electronics, Computer, Telecommunications and Information Technology (ECTI) 

Association of Thailand - The 8th International Conference 20 II , Khon Kaen, Thailand, 2011. 

C. Dechthummarong, D. Chenvidhya, C. Jivacate, K. Kirtikara. Experiment and simulation impulse 

partial discharge behavior in dielectric encapsulations of field-aged PV modules. 37th IEEE, 

Photovoltaic Specialists Conference (PVSC), Seattle, Washington State, The United States of 

America, 19-24 June 20 II . 

C. Dechthummarong, B . Wiengmoon, D. Chenvidhya, C. Jivacate, K. Kirtikara. Physical deterioration 

of encapsulation and electrical insulation properties ofPV modules after long-term operation in 

Thailand. Solar Energy Materials & Solar Cells Journal, Vol. 94, pp. 1437-1440, 2010. 

C. Dechthummarong, B. Wiengmoon, D. Chenvidhya, C. Jivacate, K. Kirtikara. Corrigendum to 

Physical deterioration of encapsulation and electrical insulation properties ofPV modules after long 

term operation in Thailand. Solar Energy Materials & Solar Cells Journal, Volume 103, Page 205, 

August 2012. Referred to by: C. Dechthummarong, B. Wiengmoon, D. Chenvidhya, C. Jivacate, K. 

Kirtikara. Physical deterioration of encapsulation and electrical insulation properties ofPV modules 

after long term operation in Thailand. Solar Energy Materials and Solar Cells, Volume 94 (9), 

Page 1437-1440,2010. 

C. Dkhthummarong. High Voltage Power Supply for Generating Atmospheric Pressure Plasma with 

Surface Glow Discharge. Thai Journal of Physics, Series 6, pp. 2 1 1-2 14, 20 I 0. 

2. C. Dechthummarong, C. Limsakul , D. Chenvidhya, C. Jivacate and K. Kirtikara. Diagnosis of 

Dielectric Properties and Assessment ofPV Module Performances after Real Operating in Field 

Exposure at Chaiyaphum Province of Thailand. The World Renewable Energy Congress 2009- Asia 

(WREC-2009), pp. 651-656, Bangkok; Thailand, 19-22 May 2009. 



13. C. Dechthummarong, B. Wiengmoon, D. Chenvidhya, C. Jivacate and K. Kirtikara. Physical 

deterioration of encapsulation and electrical insulation properties ofPV modules after long-term 

operation in Thailand. The 18th International Photovoltaic Science and Engineering Conference 

(PVSEC-18), Science City Convention Center, Kolkata, India, 19-23 January 2009. 

14. 1ffm V1ffu1~~'i , 'lf1ru'!Tu ~~'lfli'i'ilJ'l ·Hl. 1~~'imv~n1rl'~uvfln'Yirrlm~u11~ui.rnmufllJm::utY 
" u • 

~ QQ Q , :. .d 
ll1J1Jgff!~tl'i'lfff . 11'f1n'i'llJCI1lJ'U1 f1Hl1 I, 2553. 

tl ' ... 7. 'i::iY1Jfll'HlfYI1.:J1'lflfl1'i 

7.1 tl'i::iY1Jfl1'iWfl1'iiYDU 

"'ill .. il 7 .I. I 'l ::~u 'ltyty1~L .... 16 ... . . . 

• ~v1'b'1 nTi1tml::n'l::uui'Yiih11rl'~ 
• :}iv1'b'1 1rr1m'llJ1'YIY11LLH~p 

7.1.2 'l::~uilitytyltn ... ... -... .... il 
.,j "' • 'lftl1'lf1 ··· ······· ··· ··· ····· ····· ········ 
.,j "' • 'b'tl1'b'1 ..... ..... .... .. ... .. ..... ... ... .... 

. . 
tl ' ~I ct_ t:! ~ .e:.. t! Clio q ' il q 

7.2 'i::I.TlJOl'i O.tfll'i 1ull'Ylu'i fl1ll1'Yl£Jlll't'lllli/n'i'UJnl'iiYo1J1'Yl£Jlll'Yillti { OUJ) 

\ 

• 



Ql , q d Ql .Q 

lllJ lJ '11 'MlllJlJ'i1 fJ~llJ 'IIUlJ'flnl'iYHll'i W 1'i1fJ'fl:::LUfJ~'\JU~'I1 'fl f1\!11 'i111lJ mu lJlJ111 'ijllJfl W 1\P.ll (lJTlU .02-TQF) 

1. mm'i~th::~1'11nngm_1~0Jl~_l_l)_ff1_ey_~j_l)J1Jlit»:il~ «1'1n1~, j_ffJ.n~-~-l)ltHh 
~ 

Ulfli11~q~n ~U~U'iUlJ 
0 ' ~ ., 

3. Vllll't1'U~l1H'l'lflfll'i U11ll'ifJ 

5.2 mruun1n 
" " 

v 4 
ffOllJ'U fll'ifl fll:ll 

no,uuL~Tl1u1'fla'i1'lflJ~Tl'fl 

1~llll'IJ11.f11TlYiluYI 

fltln~ . . 

Tl.U.lJ. 

Tl .U.lJ. 

'lfHl. 

• 

"" ffl'llll~l lUl. 

2533 

2537 

2548 



"' 6. ~Hl-ll\.!'YIN1'lllfll'l 

"'"" 6.1 ~l\.!1ilt.l 

I. ,j~~\j'Vl~ 'Vlt!-n.hel'U , 1\)'~) Ulff'U~~'J, 'lf'il ':llClV n'U'Vl~m, mYi~v VlgCVlWi , ~cy]l~mr mi'u'Vlf 

;'U, 1Uff"J'~l rll'YjiPll , fflJfi'W vr~~l~, i''W'l$1~ "J'i'~~. t~Hm)viiPll'Wl'Hrl'n\)'~mCJ~h1'rilmmn11'l'W 

1'11lf11) lflHf11)1'Vlvlrl'Vm~ l'U lClVjl'Wi'VlVlfflff~f ffl'tllt'Vl~ l'U lClV;1m'Wm)lf1fl~), lJ'U~lf1 

"h'!!nu lV1JlVUCl~UH'U1'VlVlfflff~f !'Vlfll'U lClV!LCl~'Ui'~m)lJUM'I'lfl~ , 'W.ff. 2552-2554. 

2. ,)'~~\l'Yl~ 'VleN1huu , 1\)'~) tnff'U~m , 'lf'1111ClV n'W'Vl~m , ~CVll~~u mi'u'Vlf~u , ffllfi'W vr~~l~ , 

i''W'lfl~ "!1~~ ,1'W)vi'I.J£ 1i'Ut~fftffn~ , tffl1m~v t~uuh, -w)vl fflJffn~. ~~)'lfn)viiPll'Wl'Hrl'n\)'m 

tm~111'rilmnm11'lu1'lflm) 1m'lnu1'Vlvlrl'vm~ 1u hvjltJ1'Vlvlfflff~f ffl'tll!'Vlflt'U tCJV;1m'W . 
I <!j "' ~ I .I bJ 

f)l)!fifl~)(~U!'UU'I) , 'Vl'U~lf1~tu~f1'J)lJf)l)f)l)tll'l$1~fff1l:ll U'H'IU)~!'Vlff t'Vl(J, 2554-2556 . • 

6.2 'l.J'YI~1UI • 

I. Jutturit Thongpron, Nopporn Patcharaprakiti , Krissanapong K.irtikara, Veerapol Monyakul, Dhirayut 

Chenvidhya, Anawach Sangswang, Ballang Muenpinij. Modeling of Photovoltaic Grid Connected 

Inverters Based on Nonlinear System Identification for Power Quality Analysis. Power Quality, 

InTech Publisher, pp. 53-82, November 2011. 

J. Thongpron, N. Patcharaprakiti, K. K.irtikara, V. Monyakul, D. Chenvidhya, A. Sangswang, 

B. Muenpinij . Modeling of single phase inverter ofphotovoltaic system using Hammerstein-Wiener 

Nonlinear system identification. Current Applied Physics, Vol.lO, Supplement 3, pp.S532-S536, 

May 2~0. 

J. Thongpron. N. Patcharaprakiti, K. Tunlasakun, K. K.irtikara, D. Chenvidhya, V. Monyakul, 

C. Jivacate, B. Muenpinij , J. Saelao. Modeling oflslanding Detection for Inverter-Based Distributed 

Generator using Nonlinear System Identification Approach. GMSARN International Journal 5, 
. . . 

pp.61 -70, 2011. 



4. J. Thongpron, N. Patcharaprakiti, K. Kirtikara, D. Chenvidhya, V. Monyakul, A. Sangswang, 

K. Tunlasakun, B. Muenpinij. Modeling oflnverter ofPhotovoltaic System in Transient Condition 

Using Nonlinear System Identification. Journal of Basic and Applied Sciences, Australian, Vol.5 , 

no.4 , pp.26-36, 2011. 

5. J. Thongpron. A. Namin, C. Jivacate, D. Chenvidhya, K. Kirtikara. Construction of Tungsten 

Halogen, Pulsed LED, and Combined Tungsten Halogen-LED Solar Simulators for Solar Cell 1-V 

Characterization and Electrical Parameters Determination, International Journal of Photoenergy, 

Vol. 2012, pp. l-7, 2012. 

6. J. Thongpron, N. Patcharaprakiti, K. Kirtikara, D. Chenvidhya, A. Sangswang. Model Predictive 

Control Based on System Identification of Photovoltaic Grid Connected Inverter Inte111ational. 

Journal oflnformation and Electronics Engineering-IJIEE, Vol.2, no.4 , pp.591-595 , 2012. 

7. J. Thongpron. N. Patcharapakiti , B. Muenpinij , K. Kirtikara, D. Chenvidhya, V. Monyakul , C. Jivacate, 

S. Thepa, A. Sangswang. Modeling of single phase inverter of photovoltaic system using nonlinear 

• 
system identification. The 19th International P_hotovoltaic Science and Engineering Conference and 

Exhibition (PVSEC-19), ICC JEJU, Korea, 9-13 November 2009. 

8. J.Thongpron, W.Muangjai , T.Somsak, N.Ruangrotsin. An improvement of PV-hydro turbine energy 

utilization in highland Thailand. The 18th International Photovoltaic Science and Engineering 

Conference (PVSEC-18), Science City Convention Center, Kolkata, India, 19-23 January 2009. 

9. J. Thongpron, A. Namin, C. Jivacate, D. Chenvidhya, K. Kirtikara. Light Dependent Series and 

Shunt Resistances of Photovoltaic Cells under Light Emitting Diode lllumination. International 

Conference for a Sustainable Greater Mekong Subregion (GMSTEC 2010), Bangkok, Thailand, 26-27 
\ 

August 2010. 

10. J. Thongpron, A. Namin, C. Jivacate, D. Chenvidhya, K. Kirtikara. Determination of Solar Cell 

Resistances Using LEDS o~ Different Colors with High Amplitude Single Pulse Voltages ." AFORE­

I , Busan, Korea, 16-19 November 2011. 

11. J. Thongpron, A. Namin, C. Jivacate, D. Chenvidhya, K. Kirtikaia. Inductance Effects <?n :Intensity 

Modulation Transfer Impedance Spectroscopy in Dynamic Parameters Determination of Mono-

Crystalline Silicon Solar Cell. AFORE -1 , Busan, Korea, 16-19 November 2011. 



v""' ,.. 
6.3 't'IWHHl /16fl i.fn't1H1'lflfll1 

6.3.1 i~~q'Vlll 'VleJ ·nhm..t . mnff1'l1.h~neJlJtll'lfftllJl'lf1 h~~w11"~ i.W.Yh, YLff. 2556. 

-• ' .... 7. lJ'i~i.f'Ufll'HlA't1H1'lf1fll1 

1.1 u'i~i.flJm'iwm'iiJeu 

"'ill .. iJ 7.1.1 'l~~lJ 'ltlJt\Jlm ... . .. I8 .... . . "' ., 
• 'lfeJ'J'lfl Power Plant and Substation 

"" ., 
• 'lftl'J'l$1 Modeling Photovoltaics . "' ., 
• 'lftl'J'lf1 Energy Saving and Energy Management 

.,j ., 
• 'lftl'J'lf1 .. ..... ..... .. . 

"' ., • 'lftl'J'lf1 ....... .. ..... . 

1. Prasert Chaiprasit. Sustainable PV /Micro-hydro Hybrid System Management for Pubic Service in 

Community: A case Study at Petuke Village, Omkoi District, Chiang Mai Province. Master of 

The Community-Base Resource Management Practice Program, School ofBioresources and 

2. Buntoon Wiengmoon. Analysis of Solar Cells Deterioration. Doctor of Philosophy, Energy 

ogy, School of Engineering, King Mongkut's University of Technology Thonburi , 2010. 

3. Nopporm Patcharaprakiti. Dynamic Modeling of Grid Connected Photovoltaic Systems. Doctor of 

, Energy Technology, School of Engineering, King Mongkut's University of Technology 

Chanchai Dechthummarong. Diagnosis of Dialectic Pro-Parties by Applying Electric for 

ive testing ofPV Modules. Doctor of Philosophy, Energy Technology, School of Engineering; 

Mongkut 's University of Technology Thonburi, 2011. 



5. Anon Namin. Study of Dynamic Characteristic of Solar Cells Under Illumination and Dark 

Conditions. Doctor of Philosophy, Energy Technology, School of Engineering, King Mongkut's University 

ofTechnology Thonburi, 2012. 

6. Thossaporn Pongklang. Study of Dynamic Characteristics of Dye-Sensitized Solar Cells. 

Master of Engineering, Energy Technology, School of Engineering, King Mongkut's University of 

Technology Thonburi, 2013. 

J j;2 _;>0 • /-c:{, V .I -
(cH'lfV) ··y-·· ·· ··· ·········:··················L ...... .l'ill'IJV~u~~1fl 

(UlU1i'fi'J{]'Yii 'YIV~U~VU) 

• 



..; 
2. '116- nn-a . 

o I "> 

3. Vllll'l1tF.t'YIH1'tilnl'i 

5.2 illtyqp1rt 

6. ~fiHlt.tm~1'!SlOT1 

\ 6.1 ~lt.t1;lt1 

uuurltl~lltl'i~~tll<Ul'iUtl'i~cOlMKotrVI'i 
'II 

D 'l~~umruruwij 0 'l~~umruru1ln 
u u u u 

.... "' J:I'Ol1Jt.t0l'if!O'Hl fiW1~ . . 
1ff.U. 

1ff.lJ. 

1ff.\>l . 

I. 11VJJu fivHJ'l,ll'ITit.t ,Jul'lf~v~, th::mflVJ ff1rt:auh fflJm'l ff~1Ulli'R m'l~Vll,:nlfl~t:J~mm 

ril"~ rnvmn~IL ,j'~~~ t:Jlhl'l "~~ll-l 11.1~~11 i vHh.ttlHl~l'IU i,)v-ffTu 0·-lll-l ml~'YIU ffUUffU Unl'l ff~ l~lffllJ . . . 
~'llmvi'cf .. nn-51J~'IJmvt , 'l::o::mmllluu 1m~nn iJqmvu -vtqflmfllJ 2553. 

'Vt.fl. 

2538 

2545 

2552 

2. 11VJJu nvt1l'l , wniv -iv~.m'i,J~11 v~fflvflt:~ulr~t:Jm'lMlrilfh"~ 'lvHhn-rut:ffvu-a::m'lu~uuH .. " . 
m11J1~niin i~ u'l::uu~THulmtuut'lt~v-a 1~wnti~vru ~m'll1 . 1 m ~m'l ~lui,Jv~ull;::lJlru~-all'l:: 1v'llu 

li,:nil'l~l"tJLrtfl1 u hontl'lJ~fl"~,u~,,;v~'llV, 'l::v::n1ll~ilruu 1m~m'l ~1llfi1J 2553-nt.tvlvt.t 2554 .. 



3. 11Vllu Vl'Viu~. l'Vi~U iunf"!u::,vuun U1~\J .1~u~U~lJ'tHW~ LED uuuui\m~~,~.1m~m~ 

~1u 1io~utJ~::lJ11ll r-HIU~:: 1u'llu lJlf11'1'lfJ1~fJL'I'lfiL u ho~1'lflJ~flt1"1uu1 L;fJ~'l1fJ , ~::u::nt'!Hilrwu 

1m~m~ ~t'llfllJ 2554- ouu1uu 2555. 

4. 11Vll u Viml~ . vtJ m ru 'li1fJfi11JfllJ~::uu 1 vl~1LLCl::U~ ::11 O~'Vi~~~l\JfllfJ1 ulf1Wff1l1~Ufi\J~ m~ . . 
1 ~w 1 'li'~:: uu tJ~u~ nu Android. u 11 ~ ·H'l u 1i' rriinT n u 1m~ 1m~ m~ 1i u 1 u flrllJ fimnH e~:: ~ Vll m 

lJM11nu1~u1,j'um.f~'lf1~. 'ihu n~1Uflw::nnlJnn m~fl~lJffmn , ~::u::nt'll~hLuu 1m~ m'I ViCJllfllfllJ 

2555-0WJ1fJU2556. 

5. 11Vllu VJ'Viu~. m~ffmnm~i~P~m~m1lJfflJ~u£1li'mlJl::~lJ~"!"'Uv~m~vi1~1u-i1lJou~::w)H 

1Le~om::umnuHt'1::1Lt'1rh :: u::'I1R 1m~mH1u1irHutJ~::lJ1ru~e~tJ~:: 1o'lfu lJm1'11ul~umr~1u 1e~o'il'lf 

lJ~flt'l"lU'Ul L;o~-s1u , -s:::o :::nm~huu 1m~m~ ~t'llfllJ 2555- ouu1o'U 2556. 

6.2 1J'l'Jf11UJ 

I . W. Tippachon, D. Rerkpreedapong. Multi-objective optimal placement ofswitches and protective 

devices in electrical distributionsystems using ant colony optimization. Electric Power Systems Research, 79, 

pp.ll71- 1178, doi:10.1016/j.epsr.2009.02.006, 2009. 

2. E. Cbaidee, W. Tippachon.Failure Statistics and Condition Evaluation for Power Transformer 

Maintenance. Power and Energy Engineering Conference. Asia-Pacific, doi : I 0.11 09/ APPEEC.20 11.57 491 08, 

2011. 

~ Q.l ~ 4 Q " 6'_ f.! " jl 0 I <-l I A I ... ~ Q.l cv 
3. 11Vli\J 'l'l'Viu'i, fJClfJ'ViL'lfll! C)Ollu'Sfll'Vi~rf. nl'i01UmUl1\J~ ll1lJ'\ltl~~umllllW~O\Jllt'1::11~11V'U 

1 u ~:: uu1ilml1o i vl~1mh~mlJ1::~lJ~~r~l ~ untnllllUfllJlJ~P~ . 1rt1nHlJ~l~lJl111'11tn~mmJ'fl'irY1~1P1 { . 
" 22(68), l1'Ul 45-55, 2552. 

4 Q,l cv d , Q 

w lJl111'YifJlCIOll'lffl{)l'lffJ~~lfJ , li\Jl 331, 9-1 o 'Viqrtumou 2555. 



5. iiVJJu YiVHl'L n1'HlVOLLU1l1mtf~::tJ::Y11~ffllli'1lHiulfv .aJfi1J~mn:aJ1JLVHh11~~ . mnh::'J!ll 

i'lllm~lJMli'VltJl~tJLl'lfllu hv~l'll'lJ~flo flf~~ 5 ru tciumn umu,l Htll'ltciul'li'cuie~,l n!~Ll'lYilJmum , 

" mn113, 15-16 mnQlfllJ 2556. 

6. 11VJJu YiYIIl~.1morYirrl'l1~"~11l,rumYil::m::mY1~uHm::u'IHilfi'umn. mnh::'ll'lll'll'lm~ 
~ . 

15-16 m nQlfllJ 2556. 

1. W'!uu uurhHri', 1h :: ~u£ i'ulJ-3fle~ , 11VJJu YiYIIl~. m~f111Jfllltfl~v~1rtvl ~h~,u~ :: u1J uvu~Hlo 

ff1M i'1JD1ul'fmm1u. mm~~'liuinll::l'lvli'tilm~ fltu::if11m~llffl'fffll flf~~ 5 1.h :: ~1il 2556 ru lJMlil'ltJl~tJ 
'i l d " .. " .. ll'lfli'U !Cltl~l'll'lJ~TlC\Cl1lJ'U11'll'fl~~1tJ, tf'U1 50-53, 13 lJ'UlfllJ 2556. 

8. 11VJJU YiYIIl~ . ll'ltJ111l'll'::tJV~. tl~~fll~'ti Uty 1ty1ii~. m~1i1Cltl~1te~cl'm :: u'ffln'UU1J1Jiinffl'l1~ 1~u1,r 

MATLAB Simulink. mm~~'liuinll::l'l1-:Jl'l!'lnn flw::if11nl'lllf11'fffll flf.:J~ 5 1h::~1TI 2556 llllJlllll'ltJl~tJ 
i ) d "' d , d 

Ll'lfl 'U !ClU~l'll'lJ.:Jt1ClClllJ'U1l'JW.:J~ltJ, tf'U1 54-57, 13 lJ'UlfllJ 2556. 

Q (1,1 r6' Q d Ql rf d Q,l tX ~ " Q " d'Pf Q,l tl 
9. 11Vll'U l'l'Vill'j, linVJJu ~11'~, nml'li'V n1i'U'fflJ1J11, 'li''Unl'u1! tl'U'm'lll . ~tlmruuv.:Jn'Ulltll1ltl~ 

mtiu11.h 1~u1flll 1mmlu 11l~t'll''ffl'll'tlf. m~tl~::'J!lli'tiln1~1fljv'\iluif11m'illlvl~lllmil'ltJ1~tJ!'Vlfl1u 1"v 
, . . 
cv .:::s .c:tllJ t1 _I t1 _I d t1 Ql Ql .:::s "' c:t 

'j1'lflNt1Cl m~l'l 6 w lJ1~ &l'llJ IJ1Hllltl'U'ffiJ1'i'fftl'il'lll~M11Plm::u, tf'U145-48, 26-28 lJ'UlfllJ 2557 . 

..., <!I "' 
6.3 'H'U~i:JV /wmn·nlN'l'lllnl'j 

QQ,.I./Q 0 • ' 'l.Y.I .:::sd Old 
1. 11Vll'U l'l'Vill~ . n1HI'1'i11l!lj:.j'U~1'U Demand Response 1u<;mtl~::Ll'lf1. Ylm'ff1~ , Ul'l 19, ~1J1Jl'l 

" ~ 5,M'U141-49, nutJ1V'U-~Cl1fllJ 2555. 

2 . 11VJJu Yi'Vlll'i . mi11v~n'U'ffltJff~ll1J1Jii'ffltJIWn:ivl~Tffl'i, TI~ 20, ~U1J~ 1,mr1 39-45, 

\ ~ " 
llm1t1lJ-~lJ.rnYIU1i 2556. 

3. iiVJJu n'Vill'i. m'itli'utl! ~mllll~{)Otl ,~'IJ{) ·n:::uu~hlllhu 1YlY11~1vmHi'lu~fl~11~~~1l m ru 
ilt~~nuue~::ifl<;)tJU. '1Ylvh'ff1'i. TI~ 20; ~uu~ 3, ,tr, 3o-4o, nqllmflll-iitJuluu 2556. 



7. 'lh:::'trum·Hum-:~i'lflm~ 

1.1 u'l:::~:Jum'lrurm~:Jou 

~ill .. iJ 7.1.1 ':i:::~u nyqpm .. ... . l3 .... . 

• ~vi'lil 1-:~v':i i vlvh 1 

• ~vi'lil 1\lv'livlvh 2 

• ~Di'lil nTHmnuum:::uu'lvl~l 
• ~fli'lil nni'hw1u':i:::uuivl~lrilrl'-:~ 

7.1.2 ':i ::: ~Ulfiqjqpin .... .. -...... . il 
.. Q 

• 'lifl1'1fl ........ .. .. .. . 
.. Q 

• 'lffl1'1fl ............ .. . 

. ....).~ . . ~ C,/ ~ ~I ~ 
(~\l'lftl) ..... ......... ............... ... .......... .. .... ........ .l'ill'IHNu':i:::11'1 

Q Cl.l ~ -=- ·. 
('Ul(J'lJroJ'U 't'lVl'il':i) 

-· ---------~ 
I 



140 

illflH'U1fl il 

-t'~U',ul'm.Jm~'hu.nKvn'ml u lliU'll'lllNfllln1uu1 -:hv!hvm'lHfllll'l :: ~uuwcnVJH mn ru1. 2550 



• 

1AI.rt.2550 



l'l.fl. 2550 

· · · · ·· ·· ···· · ······· ·· -· ·· · · · ·· ··· ·· · 

... ... ... - Q 4 

lfl!ll 'l11JlY15jllJ'Ii CH1t~m 5:::YI1J\.Hli'1'1VIff0lll l1.ff. 2548 

"' 

•. 
4 ·• • .. 

ll:::W\J ~llftVfhUlilYlllJfi111JlWlJWrn 17(2) 1lrf~l1~:::n~uty(\j~mnil1Vl~U 
,. . 

mflhJ 1llu:il'lflJ~flocfnnnlul 2548 1f!vlJ~ffflllJl11lYIUlctu1uml11.h~'lflJflf-tYi 912550 
• 

1u~ 26 ~~<:rw iJqu1vu lul 2550 ~~ hi'tHJn'livu-lfl'u HY1--1d' 

lllJ1YIYi I UYn.t1 hf 

·. 

. .. 
.U fl ,J DU-lt1'uuil uni1 "'limhfl'umninul~UtYlfllu 1 ou'i l'lflJ-Jfl o ftllJlJl 

'" d i cv-..q4 
11Yl1UflUffi1Ul lJ'i:::Y~1JmlJ'l1Yiffnl:l1 tUl 2550" 

ilu 2 1i'vu--1rl'ud'hiiir-m H'u~fim.ruu~1uoAllln1lJ1.l'i:::n!ff lvw 1H1i'u-lfl'u 

nuunffnuw::A'uuoJ<t1Y~finui ~t.u'lffnlJlvf.:~u~mm7vl.l~ 1 iJnuilmn 2550 ttlu~l.l hl 

4 
llHl 

• 

. ·. 1-) .-. ·. 



. " , l"., ... a 
'1.1~ 4 U'l.lfl\J.UlUU 

"llmintnft'o'· l1lJ1vii~ 1Jlninmft'mnfl1u 1ao'i1'YlJ~flftcl'1uu1 

;,ffnllJl11iYiv1fttJ" l1lJ1v0-3 ffnllJ111lYW1ftlJll1fllu iCIU'il'lrlJ.:SfiCin'Tu\Jl 

"uti rm u~" l1lJltJO -1 fl~ fll'ill~mniYIOlftULYlfliu iCIV'i l'lllJ.:Sflftc\ llJU 1 

"·w.:sD~ rnnJ~" 11lJ~vi1.:s H>.:sfl ii mnJR~ hH ulWUl1lJlv lli\Jfiu~,., w1~ 

~lJl1llYIUl~ ·vL'tm1u iC1o'i1'lllJ.:Sflt~c\ 1uu1 ,;o.:s11u ~nn ll1u l1llru 1nn ()11..h.:suft::mmnV'Yit;v.:slr~ii . . 

0.0 ... .Q d Q. .. 

'i:: Y\U U Ill <YJ~ fl'fl'Y 1'\JV .:SlJ1111YlUlftU 

''fltu::" l1lJ1oo.:sm.honu~urm~'flrn'it~vummuu luMnn"!t>~ 'i'i::~ll 
... .oQ, d Clio ~ 

Ulll crll>l fi'Olll'll MlJ l111Yl 0100 

"umc;;~ftfllll" Hl.noo .:s nl'iffmm::~u~ .:sni11l~(\!OJ1~~ ~u ithm·HJ1111no1ft'u 
.. Q. 4 4 I .odiQ <CI I 

"U Wcrl'nft'illJ1ff01lJ" HlJlf.J0-1 n'1lJ'i 1'lrfllHilJ j ~'U::1YIU1Jll11iHl-1 

"Unttmn" 11lJ1UO.:S ~~~~lfum'iffflY1'i::~uuw~V~ffmnlulJ~1il1ulftU 
"ffl'\lll'lfl" l11JlVO -l ffl'\Jll'lfl~)jOl'i ~lflfll'H1 UUnTlfffi'U luHvlC\::fltU::Lmi 

1 ltH lJ 10'i 1lJO -111 u 10~1\.J~ 1~ un~mlt umh.:s~u~ii ~ 1'U::In uutri 1ffl'l.lli'V1 
"" )I <ea. 4 """ ,., A ~Cl .... ~ 

"l11l1lfH'I1'\Jl1'lf1" 11lJlOO.:S l1Jl1'U ln1'1.111'lflYllJfll'i \JYI Ol'ill VlJfll'ifftllJ 

1 1mv1 e1:: mu:: no:: 111'mJlO'i 1lJi1 .:sl1111u ll1U1U-11U~l~ un~mlJu ~Hh.:s~u~ij .J1u:aiiuutviln'1'\Jli'lll 

·'i1ft'mrm" ltlJ1oa~ 11ftflffY~5n1'1.11i'lrl~l.:s ')lu'i::~wwc)1~Hntn ~nmmninmft'v ; 
'\f • -., I • 

• p 

"Cll;m vurucnY~fffllJl" 11mvo.:s Hn l~ fllfll'iUvl -1~~lllnui fli'ill~ 1l1'ihhu~ 1lJ 
" 

. " 
"rHU::m'ilJnl~U~HllUtucliY~ffmn" mnoo~ ~nMi'llml.:sv1.:slllfltl1jflllU~lu 

~ d cl , .., 

n l'l.ll1'1fll11ilil1'\Jfl~iluflru:: 

"mu::rrr'iiJin'li.l~l11'll1~rrf!~'l" MlJl{JD.:S · ~~,~i'uLLvi.:slu.n~ln lmn~u 
~HuH~'lr uu 11 c\ nt'I'Y~n::~uuwcfi Y~ftnll11utit'l ft::l1a nnt>~'i'lm.:sflru:: Ml m~g u~iimu -rrlluii1,j~,n·h ... ... ... " ~ 



3 

'liDs l11'urucnY~ffnE~lt'Hmt Yillnr,~vnnurmr\'1\Ji'lllnl'.i ~llm::Lljuu ow1Y~Fm 

uft::1h:::Lij'Wr.m Hct::fl11lfJlJlJl~'ijll.Jfl1'iffmn 1u'.i::1\'uuru~~fimn un::i'uHY\'l!D\J~1u~u 1 ~~~rn'li~H · 

'li"tJ 6 fltu::m'.ilJOl'i\Jjl11'iUW'l~~ffflEI1 um!l~iwn'.i~'iln 'nffmmh::t'lll.J~ll.J 

ll C\!:11UU1'1 lfU n l'.i ~ m1 \J Ol'.i '.i:: ftmJtU c)1Y~ ffO'Y 1 l \J C\'1'1111'li1~1~U1,j'(}~ numu:: 
,.. 1 , - 'l )14 - ., 4 Q 

'IJ(} 7 l1fl01!: il~ Ll1lJflnJ:: fl'.i 'ilJfll'.iUll1l'HH1 OJ!~'.i'IJtl~flOI:: l'YHJtl'il1l'.iUC\:: 

~ 4 ~ ~ t i - ~I y .. .I .. ~ 
il ~nl'.irtmn llll1 ftfl'!mm~ 'l '\JCJ~fli\1:: . ~trlJ fl~fll 'l::ODUUct::l1'UlYlVIllJlJ'l::nlf1'1Jfl~lJl11TYWlC\U 

if a 8 iMTltlJ U~i'HJ-Hl~ i1l'.i \J~LI~~~~fllll::O'l'.ilJOl'.iU~ lil'.i l't"flJ!m'IIV~fl\U:: 
.d. ,. . .;4-.. " ~ 4' • ,..:: -

m uYlll'tlJ n1u mn ilYirm H onJ!m u u 1 Y~tm ~ml j:: m>Uun::fll).mll'tlJTn'IIV~flru:: m '.ilJOll 

h1\tlu 'ltlm1Ju'l::mn1JmiYlulc\u 

4 

'.i ::UlJ fl l'HH\ Y 1 

. ., 
'lia 9 . 'l::UUOl'.i~Vlnl'.iftflYllu?:::i'Uurui~Rmn ~Yifll'lffOYll\jlJ 3 '.i::\J'U Yl~U 

9.1 Ol'iROl:JlOlfiUn~ 

9.1.1 'l::uunimfl ~Y~m'.iffnYilln:: 2 fllflOT'lffOYllln~ 1vwu 
q '1 'sJ t ........ ./'' d d , .d d 4 • 

'.i ::v::nft 1l'Wll .lJ'UflUa-,11 15 CllJ'flllfvHli11flOl'.i Rnl:J 1 uct::CJlillJfllflqv,)Hil.l 'If ~lJ '.i:: u::nct 1l '.i U'U 

hiuoon-i16 rl'u~m1 J~if m'.i~v.m'lffnE~liumnq~f au vitH1l'VIOTli'luu Mn~1'W1ui11u~~amhufiY~ 
~,u~nm'WY~t11l.Jmflm'lffnE~llln&l 

~· ~ 
"' , ' ,. ' 4,... f ~ • 4 • · .:: ., .:e , ., .C'! ~ )ld 

'.i::U::I1Cl~I'HJ'U lJ\!clUflJl 12 1HJ~1l1~\Clnlflr1l'.i~fltll '\'1-l\J!n~1)~fll'jfffl"YlVIO~ilVIOl'.iLlU'U Ll1lJ . 

;),'U'l'Wi'l1u-3¥ivl1 ti-wfiV~mu~ n111u~ 111 umfln n f.rn1J11I n~lu'.i ::uu'Yiimt) 

"' 4 ~I .s . • I ... 1 .. · 9.1.3 'l::lJlJilvfjfllfl il~fll'.iftOYluCl:: 4 Olflfll'.ift'f\Y1ui1VI YIOlJ 
\ .. .. . . 

">::u::mni1 u'W ltjU'oun·h to ff'u~mi~CJtnflrn'.iilmn \l-lum~ ,jY~m5fimnvifJ~~Yim51~ uul M'ii 
;)l'U1\.li'1tlJ -3YlCll1\.i JVflVlY!llJ~ OllfllVI 1 Tiumflfll'.i fffl\JlUO~iu'.i::lJU'Yiifllfl . . 

··9·Trrn-ffinnn-nmnvm ·,1h:.rn11 ~ AOl'.iffmn 1'W •1h~n ClYl'W l1 f!YI 

'c'{Y~rl'uvm.f l1~ till a nmnn'lim'llwnftfll'.iffmnun~ 

9.3 fll'iHntflfllflvtliru tllllfll'i~VIOl'.iffmn1umflnl'lffmm.ln~11~CJ 

'.iUH\JlJ LVI 'lU11l:Jlll1~~11 ~ClUUUHITlJHrlllJ. ~~if 
" .. 



9.3.1 m1fimn~::u~n/nrnfl ;i~nl5Rmni1o:: 1 l11fln1~ffmn 
. 1 ""jj'"""l1llll; uu 1UU sun11 6 nu.11fRamo "" ~0~1' ,f,if,r •• nu. riou ,;; UUti'iuo fiu 111' 

tium, ~OY>n >mJ niil U>"uun'in >n ,n un11 ~nu11 o~ '"'bmo waoiJ •••o ~ '""" •• •m• 
d 4 .. " nllfl'f1lll11Hlil~llll'fl::fllflfj~ l flU 

9.3 .2 m1finmuummn'ln~ tUum~ijrtm~ifm:rt1~um1u 
; ouii a" aoao >Uua•uilnu 11 u.;,. Us"'" ff M; mV UM .r nam '"'" M>ho1 Oovi ii n 11;) "" 11 ' ~ 

hl~NUl::ll1ff VlllJ 1m ~fi15fl1llJl11JlJ'tJYJHl'Ylt111 

m~ ijrtnu t~uu OlHHJuul>io::'.i t!uuu 1 MWi>l~ru 1AllJfl11lJI11lJ1::erlJ rh.Ju~ft:: .. 
M ft Olf" l ,f, iii\' S. ;)fl1 Mio\'nf Blfl 1ft U l 11J;jjjJ1M lin lfiJ• 0 riu; 1U1UM 1i lUfifl 1 1U. 0 "' 0 0 lfft l ~ . . 
l•um, ii•,;;uu ,f,w Wnmh oO •mu ,;'a 10 """ 1>fi••h 1"' '""~a' M,; """ nf u 1 <ru oOa 

. ~ 

lJ11llYJ UlftUUCI:: iiAYhttJ t.lU ~:; f1lff'\J fl.JlJ11TJl'llJ1ft U 

.Va 10 m1 iTmn 1u~::iuuwirtffi1lll!UurmiTnmuumr::erlJmhun~ f1l'i0111UA 
" , q, • ~ d ... -'~ q 

l1lJ 1Vf1VIILV! Cl!:llU1'lfllJ 11MHlW<nA-llJ 

J(}.J ~lUJ'lflfllmlqlJ~ ~Hmnm,-u-ruHl'aCJiillnvi1\!!Hl iliuewni1 
15 i11JJ.Jvic>nlflnl1ffntm.ln~ 1M'iirim1,nu Imhvnm::uuYI1mfl 

10.2 ,.,ui'lfltnfluouR ~1o;mnf1n11rCJnr~ao.J iliucwni, Jo i'11u'~ 
Yicllllfl:1Ufft1lrnJn~ 111fifi::rhntr 1 Y.!.hvfi¥J5::um,1mfl 

103 miflnnu ~ 1i'r:nnf1rm~ VYirtcm~ 'hj u ooni1 45 i11mvi onmrmifn111 
llnR hi'iJrimi1nu 1 m.honm~uul'l1mfl 

. . . 
10.4 mnh 1f!H31lJHl unummnm~ ~uilu 1r~Y~wYi 1~f UlJOlJ11lJltJYi1.; . 

nanh lmmu ni'mi•n,u.fu 1>ill'son1> 45 i, Tuo>i OmHoniin~>t!niil»iifll!>i>fiu ·, mho 

10.5 mH1urr),~ll j~ ~1i'mnffi11J1ftt.lfr)1 11iut:~vn ·), 45 i111J~~tl 
mflnnirn1111Jn~ hf'iifim·ilnu 1 mhvnY~~::ull'nimfl · 

. . 

Q C'li> ,., ~, y .. )I , "- ~ , • :, 1 . 
i0:6·"1'tltJU.tl1tt1i-Yl "lfl1ft1ffr)YlillJi1111JJWtlliJ)1145 'lf1 lJ~YIO.fllfl 

4 



5 

4 

'111J'lAYI 3 

cU' a 11 ml' m!m~l1J~1HJu 1m ::yYuuru <Yi~ilmniJc;l-lU 
11.1 'H(\rn'l'~'i'lh::mi'fuvu~njru<Yi~ !titnnimrmmlffmn~n~l-lrcr~u 

~ -
Hri1t11lfll'i ilmn llJ'> ::vimJ~ ruun~ 1'11 ~ e61v'JnillJ1Hft 1 
" ~ u 

11 .2 ,:,crmwmH ruun1YI ttilJMcimT~l~-ri .::a([~ lJfl1llJ011'HUTm~1'lf1m1 
'Ill "' "' '\1 • 

" 
11.3 '\1ftmrvm . .h::mffiiuumurue11~i'lJtY-3 ttltJ'H~ni'l'mm'iffmn~ 

~ " ~ 

vi1w~ iinli'u~~htl ;)fll'iFYnm hJ 'j ::~utl1 ~ry11'Yll1r tHYiumnllJluc1'1 

1 1.4 ll"n"!m1J~~ty1LBn Ltlul1cinumm'iffn'Yl~ri~tn~lJtnllJ011'11Ul 

m~i'l51Cl'i uft::fll'j1~u Luff l'U11'lflvl H "1Lm::v11J~'fl-lilin.l1(\!tyl1'Yl 
.,.. "'" , -
'\lu 12 lm~ffHl'\lt>nmn'!m 

12.1 l1"n~v-mh::mf1'1luumuru'l'ivt 1M'iJ~l\J1lJl1U1unm1iJ~cH:lA 

Mzin'f!Yl'i 1l..iuoun1124 11ti1vn~ 

~ 
<IQ 4 ., .. Q 

1'1'1Ul\Jl1\J_1i Yl-l\J 

~ d d ~ Co .;.t · '"; ' ~ • 

t2 .2 . 11LH\J n l1JllliH\Jtn'l'fitl'Yl\~:1!Ufll'D'HJ L~Ul .. Hll'iY\1 

• - .::.. .-.d a . - d '1. n . ,., 
(I) ll1JU f) 1 YllL\ll'll::1'YltJll1Vi'Uti'lf·l!.!fllll1VlJ l~l llJlHlti 

ni1 36 1tu1unV1 1Y~mHn~mnctv illilnmH >'l H'Lj ou'ilvi'lllt~lJl~lJ 11 !Dn 1num nn1"l·!i'lflf11'l 
. . \, , ' 

~\Jl'I11J ~\J hw 'h.himtu1UOYI ILvl il::~tl-lUFHlri'1Hp1iml.J'YhnniYICJl "U01l1\J A 

(2) uuu n 2rh1Yiulhwui~-liJti1tYivu1~hi~vunii 12 

mbufiY~ ul'l::~a~finl:lnllflllJi•~noniliur.wnil 12 m:hvnrt 
.::. . 4 .; , .o$ "" 1 

12.2.2 miW '\llU\JUH\.Jill'jfl'i)'Ull'llW\JfllHfil'YHl'U'ilU1'lfl ~U 

1l..i~eJ~li11l1UlUl'!\J£ U~A(J~lltn'ifl''Ufl"llfi?r'i:: 11.iuuun11 3 mhuflVJilC1::iuiO\J 6 l1U1UnVJ 

i1~ilffrt'i tf\~ttlV!noul1c\n·~m liH\J n 1u~ltU'W~6--llUvHHl\J . . ~ 



.. 
I 2.3 11 ci n~V~n.h~mrriJuuvp_uru c}1~iuu ~ 1Jii~ll.l1l.ll1UJVnA 

l1lJV~ n u~ l1 cin '!~n1liuuun-l, 24 lfU1UOVI 

12.4 11cimrrmHruunwn uu~nnfimndJu 2111111 1~vtu\mn1;lu .. " .. .. 1~u~ruu1u n1'lflfll m n::l7n1-vl~l'fiu'! ~ fio 

12.4.1 LLUlJ I tlJtJUH\Jnl'lffn£11 ~LU'Wf1TI11iu 1V~uiJmnh 
1l1uliJmnf~rif.l httflAfl11llfhnj l1111ll1UHlfJcllilfhKUYi h.f1'i Vl.l 'llU)'lflil~lJI~lJ M!cn'ilOi!m.,-lJ " 

m ~i'lf1nu ~un~IJ4'u Tvw 'llilJumhunV~ u Yi il ::~ u ~li~ n cTlJi:·p'1 fi'V~llJvi lll1li'Yiulcimhrru~ fi~if 
. v v 4 ... • <t • ,... ... v • 

(1) uuu u r;J1~1fl'f11lll'HY1l'l\lultyij!l !l'l \l::rtann 

. "' 
'llui'lfm~lJL~lJ vr~ii 

)/Yd ..:::i.e: q c& V • (2) uuu 2.2 Ht'\llfl'f1111}H'rll'lillhruiln~"> il::Av-nn 
~ \ : ' #~ imniJYJu1i1ljuaun11 48 Htl1onn un::fffllllnoi'til~n iliuaun-il 24 mhvnV! 

v 4 
'Uv u 'l::v::nnlf1l!Fl'fl~l 

13.1 'l::u::nnlf1l"jffmn 1umim1V~Hh:: mfiuU1Tmuw'iiVI un~ · 
11-s::mrriivumli'rucnV~i'wff~ 1t11i'nnlfff111lhiuiu 3 tlm-sifmn . . . 

6 



7 

iM\~mnf1mn 1litnu 8 ilnufimn 

13.3.2 ri1l1i'u~~ri ·uhlHOJt1Jil"r'luc)1,,j'1fimnviv im~~UUltytylmn 

1,1H'rH11Rmn1ljtilu 6 ilnnfimn 
. . 

~ .... ,, ... .,~ 4 q..,,d 

13.4 m"lum::v::mnm'iffO'Y1 l1"UUil1fl1lJLu Ylfllftnl'lffO'Y1Ll'i nnu nftfl'Yl 

t.u'lftfl'Yl i'Wl1ftmtm 1~viH1r:ml'IOl'il~U~nftn'Y1VIllJ,j'O 1 7.3 .. 

... 
l1ll1~YI 4 

01 "'i -r 1Jl'u u ihnr n ~ mn 1h:: tilYJu il:: "'m'l'i~ n ~ mn 

~ ~~ ~ ~ d 
't!t) 14 T10Hlll1JVI'\Hl~F-l1'\Jlfff1'Yl . .. 

~ .... 
14.1 11'llfl1'll'1fl'l:n 

... ...l .cS .... - 4 ")I .ct y • c: d 
14.1.1 111'1n'c!Vl'iu'l::fllfflJV1JVI:ilHlFYIV1 ~I'IJlft'O'Y1v::VltHffll'i ilnl'ifff)'Yl 

5::Yi'utH t1Jt1Jl~·il \1! mYi Ulltvi 1 \11ntHnu u~VIlJffmn~ m::mi-1ffmnli m'l 11 ~ v u~L'W~ ncri1iJ il'IJ e~ fl tu:: 

m'illnl'iUll11'll1fimrm .. 

tl1tyty 1Vt'1J1 s~1i1vun·il 1llnffmuutlV~lJftmnnm::m 1~fimnli rn~ 1m u~ 11l' fln~1 'W7lcw'l1ii v 

'IJCJ~flru::m 'lllfll:ill~ l11ll1 fimrV~ :i .. .. 
14.1.3 m\nffAnh::mffuV'IJVI'iUOLcnV~i'uff~ ~~~,fimni!::vi'D ·!ri -uh .. ... .. 

nnfinm1::A'utli[\!ty1LYI11lmliuuni1 ilmffmuuClRllRmn~m::m 1-3ffnmlim'l~1l'i D ·~ 111:'l 

floi uRn v~uil'IJ 6-3fltu ~ m 'i 11 o 1 'i u1lfn lie) nff~ 'l .. . ... 
... ...I~ S.1 V 4 , . • G . d "' 

14.1.4 lH10ffR'iu'lWUJ1Wfl ~t~ni'V:fl}':l::~o~~n1Hifll'i!!O'Y11.::~\J 
\ • .. )I YD U 

u~ruru,~·i5lfs6tnv1l&Yh Yiii~nm'ii~uuAlJ1n l1~i1mj1u~cwt=iiiil'\1Mfltu::m'illm'iu~ml 
u .. .. ~ .. 

l1 a nn-~'i l1S fl ri11h nl'lffnlll'i ::~utl1 ww1lY1l1~ mYivUIYi 1 illmnnuu uVIlJRn'Yl~ 
• u ... " 

~ ... ., 
m::nn~Ril1J11iOJjitJ"'HJ~------·- -------- ... . ·· -- - - · 

· 14.2 ii~1~muu~-3m ~u~::1unJu hfl l1SDm1::alJdJuntlff~lflYiem'iftn"Yl • 



• 
, -... )ld 

'\l'fl 15 nlllU1'\llrHnn 

I5.llJ1111mnnoil::1~"l·Hulfu~rrurm.,hihnTnfimn 1Yw1~nn 

firt1~en l1~mH.lurT~t~Dn 11~u 1~ui~ml~'W1 rt1lJYi1Jlninvlcrmhl1u~ lvwil::th::mH'l.;t 

Yl'i1uch.:mulltlumn<"}1'11 

8 

, ... ~ • • .r:.. , •• ., .d d 1 

15.2 fH'rlJfiH1t-ll'WOl'H111'U'Wnll~llJ'\J6 15.1 11YlOlCH'HlHmT1llilnl'.iffOY1t:l(J ... " 

1Jl111Ylvl cr Vl1::fut.u'lfimn 1rluiJ~uHT1JU~~lU0.11..1VIllJ,ju 14 onuitl llU~llJA11tluunffnY1 

vmr )u 11 (l1 \1mnil'l Vl crurh 11\J r\ 

a .., o .., lV "4 ..., .., a 4 

15 .3 1Jl111YH!l Mv 1'\l'l'l \n'Hlll':i uunffn'Y n ::VIl.!lHI!'l1V1l'!fllll'\JtJ~ 

rrmuum'lrtmn 1uth::t'Ylft'l1~'flYiHtb ::mff 1V~u iM' i"' ·Hl::tuow~ uu'l 1u1~111~DlJll'hnuf1ny1 

fiu tr11m '11 1::1f v~ 1 1'1'V1llJfi111Jll11J1:: 1'!1Jn~mhm.i1vnvtl171 Dfl i"'n1'.i ffnll 11 u1lluri1u11l1·~ 1 u 

Ol':i R.nll 1vtllJl1 crn'!m '\J D~1'f01UlJ nl'lffrlU l~Vl\JHmn tlQ1~ i~ifiJ,tJu 1 tivtl1Jt.h:: fnff'\J'EH 

.. .. 
1JlT11Yltll(lU 

.a ~ - .... ~ ~ ... ..s 
15.4 lJ\111l'lU1 CHJ D 1 '\lY\ \ll':i llll':iU1.JflflcH.llJU'fJOll1l1 () \111llJ1lftf1lll 

urucnvtff01ll'll'fl~1Jl1lil'lOlclf.JllJuH1,jl111Jftnt.l 11tltJU1 ~':i 10 1~11 ;{ 1 yHJ 1~f Ufi111Jn1U'\ftJU\l11l ... 

fltu::n ':i ':i 1J 011 u ~ 111111 "f1'1VI ':i'\J D~flru:: 1H1::~10:hi 1lJ ffmnii nn ~11>\'i'ut-~n n l'j ftflll 11m::/11 ~ D 
.. " , 

1uf m D-l i unnfin1n i u'lltth1ll'\.J1 'l1-lwil1'1tlu '1 UvtllJth::mn'llD~lJl111)1Ul"o 
" 'li'v 16 nwuun::LUV\.J1\IutT nffn'Y ll:: 1>1uuruci1~ ffflll 1 

1Y~VU 1\1 ti o j llJ VI 11J~lJl11~.YlfJl tivrh11 '\.J~lJ 1 'l 1U~ TU il1Yir.>fl 01:::'11 f mnt~'lfl5 ::1~~ mm !:lUUU~ 
1Jl11 ~Yl{Jl "ttrhl1 '\.J Yl 

. . " ""'1 Yw ..., 4 t1 ~ .., d a, • d . 4 ., 
16.3 HYl Vl'l1JOl')fl~1C'ItJOL'\JllU'\.JlJOf'fn\l1YI lJUl\l:J ~ '\1\JYI;;llJV\.J PlllJ1lJ 

v ~ . • . 
\ . . ~ 

. a a c.. ... • - Q.; a .., d y • l v 11 ..,. 'JI 
11C'Ilu n::~o l'\.JYll11Jl111l1CJ1~wnmuf\ v!:MlJA n~n ':llJ)i:l1JDl.nmr'ln'Yll1'\.J1lYill~ YIH1l~t'r1VI'\I?t'\JtH . . 

. l 



~llJ'li'fl 9.2 

mlJrU'fl 9.3 

.u'6 11 ll~::mn'lln-nTnfimn 011au~u\.ah::tnnuc.::CTnwmm1hnrnfimn 

17.1 unffnll1'\16-llJln1nulc)vii 3 th::tnn ~-1if 
~ 4 tl ... ~ .... d 44 ~ 4 

17 1 I "f)<>ff)'"'-,11""'· . r""'- t~···'"'"'"" ..... ~ ....... ~ •• •r•···· ·--~~-, ·-. ~ · H H VI - HI HYl liJ WUrHI& lfi(\Hb t•l-4~~~VUUII IJnflfJ' 

.t-' .I ~ d 
17.2 i1l~luC10l.Ju1::1nYll.J11ftfllll 

9 

17.2.3 1 u m w~iimV~t-lftllcl::fl111..l ii11~ uuci1~t~ fHll ::m11u ul1~111' . ' . ,. . ~ 

l1n~mn tll~vuth:anmJn~mn 1 ~ hw 1-Hud1urnw;~ij ~"d tJ~flm~ m 'l1..ln wu~ l11'll1crmT~ni ~ii 
• .. . 'U 

~ 

t!'nfimnvl'u~llfiu1l~llJ,Jmr~ri'Uun:: 'l::ti)uuAl-1 "1 'l 1lJn~i1l::fi 11i 1 'ilJruulJm'i ffmn ~ 11..1 ~1u1u 

~fll'\1\.J ~ 111 l.JH~rl::'\1-c)flCTfl'l . . 
17.3 unfinlll'llt:J~lJ'l111YJtnnuu::liCTmv'm~llJuunfimn ;.~if 

11 .3.1 unftnlllCTlJJty 111..11uih 'J~•~hl!uui1ffmii1vwfflJ\J'>ru 

t~m'li'lffmn lunft'mTm 1rnn)nCT~ ~'\111-l , .. .. 

- 4 Q d v~ v • 4 a • ..:. -.... 
17 .3.3 lJflffflllll11ftfl l11JlUO-l fjYil'IJl'>11Jfffl1:lllln::l1'lOYllnl n ilU 

1 ~U 1U'\J'fl i' UU~ WWl'\J 6-3lll111ncnnu fliU::Dlv-n 1lU ru 1 i' UUflfl Cll,j lllllJ U flfffll:ll~tffll1'f1 hwu U ., .. .. . u 
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17.4 m5ttl~mHYmYlnl'Hthnrnfimn 

wntrnlllYlYHHJ~l~vu ~1.U1f1mh lumflfll'lffmnm nun=~~YJ:auuu 

1'lf11u'l ::r;i\nrru<Yi?tttmmllllmwcn~nllftJY~ Ltn:: «vu iA'rin::~ufl::uuum~ urr::-cTlJ 1u~1ni1-3 .oo 
' . , . , -

1 H'tllnuu-crnwutluwnf1mnrn:U'DJ l~ tiiciiu"{'il ffa.uuf\m'ifff1111u 5 n lill::wu 111';~wun;'i 

nl'l ttJ\JtJ flffi111l'IJ fl~lJl111l1Ul"O 

.. 
.Uv !8 · D1uuuum~Ylfffnni1 2 1h:mY1 Yi~iJ 

18.1 v1ul'lvuru'11~ffn1111.l'l::~ltYi'uri lJfln1m1url'~nY~lJ}f11Yimcru 

li~l':i~~lmni-1 cmmu H''lf1Vftlffmlil15U 'lfl-lillfl'~ ·nilno illffY~niluo 4-1iiri1ui11Jlu .., 

m::u1unum5 ~rlnllil vunn ITCJ'U 1um)nffV~1 5::~uuru~~Rn111 
" 

18.2 CJ1il15UUUJ~V~ftrnnYiLR111A'w1 lJflnlmltHT-lO~lJlfliYJvlc;'o 

~~15-lS'illnni-l~'\.J 'Utlntl1UcHnn.u'v 18. 1 lflDlJflolmmut.Jvnlll11iYlvl"o~ttl\J~~ijml lJj 

fl1llJ'iTU lty lu 1'!flfllH1 ~ Di'lfl;;, l~vth:: tiiu illflHftfl1'lfl\Jfl-)lYmi'l!lfllm l oiiHMl\..JU 510{} 

ttlu~ovlli'uwuii'f.l 1tJ1~i'lllfllll1j v1'l!l:jfi11~u~111.l . 

~v 19 h1ulinuu~nvi-lvf~uHJnuuru'l'iYlffmn lY~unlml::~l 'UN ~lUJU~/ 

20.1 f'rlU 

20.2 tnvun 

20i fltu::m llJnl5U!lflll1cl O"!'ill 1~Ui11llJlM U'litlU'\ifl ·~?'rUIU~tHJ ·mi nll1J~ 
.. ""1, \ . lJlJ?t HOCJ'i\CI{)U . 

'li'e 21 tmmu~tl~mn muTHJ~tl1mniYloluti'W£ tllullo~urnmm5fllJfl-ll 

21.1 cn'illlo~lllnlll lfl.Jlvi1-l tnunuth::~llfnn~m Yinni'1~dJ'U 

oi~n6~l.l~mn'llfl-lUnfffl111 i~u~mm.Ulillm1lll::iimm~-lvt~tJlilllo~tl~mn miJ'Ii'o 21.2 

\ 



21.2 -o1vnv~tllmni'Ylo1ihtu£ '11l11vo~ u1n~vuru<YiY~ifmn . 

~~ftruufi/'Hl.:jCl~m·m~ uYi~~~mlJ~flw::mll1nlllJ1'11ll'l1irnnY~mn.Hl ~~DYll11'1h~h1 .. 
thmJ::t.h uTI::mufllJ~uomllh1nu1ihtu£'1Ju,nrnilnlJ111annRllllruun1i'l HHlJ n 11~u 

" ... .. ., v 

..., 4 ... ...Ia. ,.,~ d Q ca. ~ • Gt -... ~ 
\Jflf'(fllJ"IlHHH'IYI:ilJ 'HUUJ11tlfl D1 \l UU'Yllh f1ll-11'YlD-1lJ-YiUHflH~HH'itlJ't: 2 th-::!!11': ~ ~ ~ 

. "' u u 

ll 

,.....:;; 4 ,Q q ..... .... , ~ .., .., Q 11!!1 

2 1.2.1 tll\l1lUY1lhmnTYlU1lJYilJ1i 11M1 VI tl.:ltlllJtl1illl UlJ ill'Yl'flflfllJ1 

tl1:: ~1 i1mu 1~tliruunw O'H ~ t:HntlllL riwr~ u rtluH''fi11-1'fi 1H'I1li -1m-11~lflll 'b.]~, n-:l1 
, " "' u flU 

lfl.:jfflffm lil1l v1t.l ftl'IJ1)'lS11f\.m1 D rl1t111'lSl~ TilJl~1l { Ol.J lio::#i'u-1i:hh::: L!U n U Ull i.J i'ln l'i l) \li.J~ 
ilhiri1u11 i!-1'\Ju-lmlftmm~uruuityty 1 

21.2 .2 rmnlu~lllmn1l'w1uYnJ£lllJ (olii) vi'u -H~tWlv1'HJ 

Utli<Yi"fimm·l ~'tJH'Yll.:lf\U:ll'iimvu o fll1'111i'Yltl1 ilu iiflrul~t11 ruru110nl11 DlYlr.JlJl ri m1 o t~u 
" • " • • u &I 

~~ll ~vi111'111.kr1 H 1'll1flll hj~1n1ll D-1ft1r!Vl l l il n o1u ffl'U11'Jf1tf.~ml U r!l'IJ l1'll1~ffm·ti.J £ nu 

UCI ::vi'o~fi,j'.i ::ft1J n n w1u 011 yj 1i~o~m '\i-ff llJ l1 ,j ~'\JtJ.:jfn'i ffOlJ11l~tlfmJ l tyty 1 

"'~. ld " y c. c.9 ;" " q, -=i 
21.3 Vl \11Hll1 u 'i 0!1101 lfllJfl 11Drl'i!: l1lJlUI:l.:l Vlil1'i tiU\U'YlYiftfl!ll 

~~flru'U~u~.:jJ.:l t~o'l'hl1 ti' l~1l1'ihuu::1J111o::fi11Jflllfll1rlfnlfl'Wfl1l~TI'i::: 'IJD~ti oRmn'l1" ol'!'Y~ ~ . .. ... 

llirunnlYJ umJ 'IJ un::~e-1i1mu 11;;hHruru lWO't1~ mYivutn111 ~ tHllur-IY111 -~'fi 1mnj .:!Yl1-1l'lll m:; 
• ... " .. .., v ""' . , . . 

hirhn-l1lfNf'llftA'ililll vllJ ff)'llll'li1Ul.Jl15' i) rl1t111'li1Yi fflJiu{ nu uo::~ C).:j UU5::; ffU m:; ru1u 

nnli1iiu~iJ1'li-ci'lu '11,1 ~'IJ CJ.:j on fimm~ u f utlltytyl 

~Cl 22 Ulill'i UUUJ cfiY~ffillJ 11h:: ~1 LUU'iiil::m\n~m vi'v~i1f!Ul ?rl11J~ ~.:)li' 

22.1 'H"nli'Y~llll::mftiivumurucfiY~ ... 
~ "" ~ . "" )I .:1 "' "' ... t • 22.1.1 fl11llltlf-lllJ~~'liV'U'I1ftflt'lfl'i FID4lu'WU·l~l'iUul!:'ill .. .. 

lHtni!Y~'i ijfllll1.mtl1 tyty11tl o l1lmYiuun·h l1lmlltt~~ 11 ~~1tlml .nn:J1'111fll:i'b.iyhnill v~ . ,. . 
ttlfffi11UlnJ1lJnl,n1~1l7u 'Hloft1'\J11'li1Yirl'll~u£nu 

~ v >' ~ "- I • "' v . ~ 
22.1.2 fll'il1'i UHff5l.J Fl U.:!11J'\.J{)l il1'i Vu l:: ill'H 'i{) f-l Y: 'j .:!!1[U l~ 

'¥ ~ " " • 

muueon~1uu ljflru1m'b.i~1o11t1iruru11 mt 5 mYiour~il l1 ~ vt~uHvi u ~1'11n mj.:!'Yl H1"d1flll . ' .., .., ... 

. ,li~1n-:i1H''li1v!'l1nm lill'i u't lJ TI1'1J1i'lf1J u 11; ot'll'IJ1l'lll~Ullliu£ nu uo::~fl.:jihh ::t'lum:;w 
~ . 

.· i 

~~-

• 
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~ . . . 

. . 
-· :~, 12.2 . 11-ftmr~rnJiwon ln 

... u v 

22.2.1 tmmuflfuH?~~mjmtnum vl'e-liiflw 1riiu1 ww1mn 
.. " " • u ... 

H~miivutYi1H1'mtllH~~h~~vi1HHu -rnH1"»1nll'li~1n1,~o..;~nn~1'illluoht-cr1'1l11~1Ju H1~ . ... 
.c. d o.- - _, ca.o • , , . , ~ -' .. I • -

ff1'\Jl1'!f1'YltflJYilJ li n.l.J ll1lJ1lWU.HlJ DU 3 fllJ .. Ui\!:IMt>-·H-lJ'W 64~'UUu~::ll1lift flff~'i . . . 

1) t:llil1'iO~U1mn)YlUliJYilJ-fil1~il ~0-lLtJlJ~:mmuUl!: ~l 

lJfl uqriiulty\\)1Ltlf1l1 ~ VlVlU'\.Jll11 1-1 ~ cHtJ'W~~U ~~llll1\j~Yll~i'lllfll'i 1li~ 1ni1 'i V~ff1ffVI 'i lil 1l 0 
1 tJ ffVIJli~lJ l.Jl1 i () i'lf1~ UlJi lJ; OlJ II Cl ::vi' o-.lihb:: ff'U n nrui 'W m:ni 1 i ~()~ 1lihhhu l-ni ~'If{)~ 
fl1'i ftrl'Y 11~0 l UUl ty\\)1 

2) Olill'iO~Ulfn:lliYlull'il'(lJfii1l1 (olii) ~O~Lllu 

tmmoth:: ~ll1 ~ o H'n 1 ~f1w1~muu vnlJ HliYlm-fto iiruu1~ulww1mnl1 ~ mYiuun1l l1~mllu .... ... "' . . ... " 

H'v111-'~1nmi~'YI,,1~,,,n 1~~ 1o-h1 v~fflfffl~ 1v11 ti'1u ffl'll11'lf,Ju li~vtrl'\111~,~ ulJYiu i nu .. 
uo::vlt~-liJth::-cru nu ci'1u m1l11i~u~U1 'lhhum1~'1lo~ fll') f1nmt~vfuul' t\1\Yl 

.,, .Q - *' 4 .,, 

22.2.3 Cl 1 \lll fJFltfOU 1Yl U llJY(lJ 1i lln::/l1 ~ ~Hl 1 ill~ tiFltfD 'U .. ... 

• 

Ul::lJ1Clfl11lJ i (Comprehensive Examination) il o::/l1lflij l\l1l o~rr tl'U i'YiflW 'CflJU~ (Qualifying 

Examination) ~o-.lU'i ::nV'Uvl10tnilll OUl:: ~lUCI::~Yl HfJW1~muu t!fllJl1ll'YIOl~U ~ij'ilru '?vii 

tJl' rurulmfll1~.()1Vl mJLYi 1 l1~ mil uH'ri ll .:)~111 HU ~·rn~i'lflfll, 1li~lni n tl~fflrf<;)~ lil n olurrl'\Jl:'hmf lJ 
v v • . "" . . ~ 

11l' tHTl'IJ11'llln U'lJ'Yiu{ nu ~v.:jiJfl11lJnun1el1luCI::n rm uvui'Yirnihtu { u o::~ v~li .. 
1.h::rrum'loliumnh)~u ~:iJ1.Vii1uH~~'\Ifl~m'iffnllll~t>i'utJl'wun ,. ·• 

u .. 

J)l )I y A ~ -' , ., 21.2.4 tll'ill'W~ffOtlnl'i fl'\Jfl11D'ff'i:: ~HH1.1 'i:: Otltl?l10Dl~l'i U 

1.h::~1 ~UfHJn~tJ]ruwlmflltlfllntJtJtYh l11m\h.JHv11Hvll1Ll1U-3'YIHhlm'l1li~lri ·hlo~ 
• • v • v . . , . . , 

flln'fl'i lilll u1u ffl'Uli'l111!lJ l1.l O'ffl"li'\fl~hYl111lJi nu ~MUf11llJftlJL'U () H iuel::i~ f)l~ ftil' I 

iYlul.Um.J/ u n::?i' v-.1iill 'i:: rru m~rulu m niliio ~ iihhi1u '11~-:)'ll o4 m 'i fim.1 11ft vfutJi iY q)l 
.. , ,.. ~ .... • 4 "' A 22.2.5 01\l )lU~fft)ll <;lD-llU'UO) \115 Oul::illl-1 'iOf;!YIHfltll (Vll 

fllUlJtlfllJ'HlilWl~U iJfiW1~1~~1irl1UlWt111 1m1lfltnm.mh l1l mtluH'1\ i! -lvlllil1U-l'V11~i'lllnll . . . . . " "' 

1li~1n11H'-ti1uf1lt'I'V1 'j l~l'lulu t'fl'llli<tJ1Ju l1 ~orrl'llli'lll~UlJ~ui nu un::vi'tNuul ::rrum'i w .. . 

j 

\ 
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" 
22.3 l1fi'iYMI'Hh:fllffUVU1l'i U mcnYJitHl'l 

~ ~ 

y • 

1tHYl'IJ11'll'lU'U lil'fH'fl'\Jli'll'lYhilJviu 1f nu 
22.3.2 Dlim u~nuu v1a'liJ fl ru 11liiu~tyty1W nl1l mYim.Jtvil'K~u 

dJuH'Y11'J -l11 1Ltl1u -l'Yll-l~hnm'i 'hi~1n-lT1 u-lr.1nm lvl'lu1 tJ?Il'IJ 1i'lf1J' w 11 ~ aTI l'lni'lfl~ ri'lJiulf n w ... 

iiu'l :?rum'lru~Tum 'l nvwHa::iim'l .nuitm~ilJl~lJ v ln·.nu1 ~v~i11 'lirhtJ l1 rt'l'llfl~ ill'l firnnt~o 

i'uu~\1JiY1 

22.4 Hfin'c!Yl'lUli)!ilJlLlJn 

22.4.1 fJlvllo.H'i'uH~'Ifvtn1fi mt~'l vi' u~tth.Jmvl'luu'i:::~ll1nnnVI'l ... . ~ 

iiflunml11rurulmOl1~ mViuu1Yi1 l1 ~CJ,1JwH'111l ~Y11n 'r1'U~Yl1~1'1flnn tli~ lnilffli'I'Yl'll\ll'luiw 
• • - u ~ 

4 ! ~ .o .J- .., #w • t )I 

ffl'U11'1fl\.J'U l1HHf1'1111'1fl'YlTilJl'I\.J1inlJ ill\.J1\H.lVl'I'Ut>U 3 tl'U 

22.4.2 t:Jlill'iu~u!mniYJmiJmHi u.U .nHJnLllu 2 1h::urn ~~if 

n m'.mu;mmniYJmilvlui'l1nn~D'~litJnqvihl~tyqpmn 
· \1l mViuwvh l15 mllu~111Hvi 1u11tl 'll'll'li'lflm'l 'bj~1ni1'l D ~fflTIYJnill'HJl~ml'Uli'lflJ w 11 i cii'lfl~ 

ftlJi'U { nu 11 n ::¥1 D'liJU l !:TIU nl'l rui \.J n l'l'thi~u~ii1'liff1'Ul1i1'1'\J u~flll ffmlll ~ ul uu1 tytyl 
... ..: ld ... ... .... . v"" v ~ " 

2) Cllill'lUllU'ii1iJ11'YlUl\.J'Yi'U1i'i1lJ (OllJ) VllJ-lll.ii.Hli'Jl 'W 

u'ldll1l v~nl-3f!tu 1t;llmouvnmniYJo1ci'u iif1uq~1h1l ty~lmnl1~mnm.avi 1 'Hl mllu~11l'j'lvilLLrnl..:j . , . 
vmi'lflfll'J 1li~10~l'J ()~fflff~'j Hm UL'\Ji'l'l'llli~l'UlJ l1~6ffl'\Jl1"lf1Vi fflJi1''U i nu ue~:::vl'D-3~ 

U'l:: fflJ f)l'j W'lu 01ln'li uo~lJl.Wi1\.J l1 i1~ 'Utl'l nn flOYlli~ ol'mH ty\)! 1 . ·.' .• 

fJtllfflJU~ (Qualifying Examination) ~t>'IU'l!:fHllJ~1U6lvll ull'l:: ~lll'ft~~m '1flnJ1i;iifllutHln 

lJ l1 1ino1fitl tm::iifl W1~U~tUW11Cl011~ mnm .. llvi l'H s mtlu~~ll -lvi 11ll1U~m~i'lflnl 'j ili~i(lil'lv-l ,. " ~"' . . . ~ .. .. 
ft1ff~'llill\ VL \.Jffl'lili'\f1J\.J :H ~ilffl'\111~1~ fflJlt\.J £ fl\.J UC1::¥i'a~iifl1llJf1\.Jilf D'HlllCl:: !)lj Ol'J IHlU 

~tl V c::a .-=.~ 14 .a a · ~ 
22.4..4 Ulilll Ut;!fftl'\J 1'16.:)lJfJW11'11UlqJ\YlWOl1HllllUULY\l 

l1~uttltH~<;ill~vi1mtU~i'INJ'Iflnl'l11i~ln1nMRlff1ll1\lllU1wnl'lli'lf1J'Ul1jfiftl'\Jli'lfl 
" 

~ ff'JJ~ u i nu fi.th:: TIUnl'iW ~l\.Jnl;ffu'Ulln~ii~M1\J~l\.J oui~uriilll~lJ ill n ~ 1ui ~u~iJi'li 
ff1'\J :Hit -3116-l n1 'j fliliJll~ {) i' uu~ qJOJl 



.Uo 23 fllill~uuwir~ifnllll~lfl'"Y 1wuYin::mtnnV~l~v~i.iflomuu~ i~rl' .. . 
23.1 l15mrV~·nh~mrriiuuY~nirucn~um~l15nrrvmH'omn 1n ~ ~ g ~ 

23.t.I ~v~i.ifJoJ.tVli1.,i~lfii=~mtyqp 1m1~mY!m1!n1 ~~~!tiv 
ti~,',; 1u»tin1" 'h1n, ,,;~ w;,,\',;,"fflUn' ''''Vi 1JU1'11~nfu Ml'num')y,~ ri'uW u{ nu ~ .. 

... 
23.2 l1 ftfHYV!l U'S ~flli'I'UUU~ 5 uru'liYJiurr ~u o:; l1ft niT~ n.J~ruunw n 

._ .., ... """ 

23.2.1 ~o~iifiW11l.litl~ruonmr1l1~DLnutJn·ill15'mvuH'~,'S'~~llll1li~ 
" • o.J "' ... 

0 " • 'Yil~ 1'lf10U hi~ 10J15 ti~Fr1 IT VI'S 1915 vh~ CTl'IJl)'lflWlJ l1 rv IT l'llll'lflncYlJ~lJ { n11 iiu l::ITunuu[ 

0 llJ m' uou uodi ""' llJ n1> 1in,;iu ,;;, ''"''" 1 On ;i ii1,; li111 ,;! "" •n uffnu 11;; o; utl;<y IJ/1 

23.2.2 mrudJw ~~ hiff'~t1~crmu lJf)'fllJffillnuCl:; hiiimlnl'ii 
~ . " " . l1!tl~l11l1li~'YI N1'lflm~vnu .Uu 23.2 .1 ~tl.JIV W·li~U1'!flruml'fl::~ -lli1u~uvufu 1u IT1'\11i'lf1Ju 

.. u "fl 24 m5::-lll.J~ul' mn1nulUYil.J{uo::mlrl'utr)liJIT5:; 

24.1 olu15Vtl5::~, 1 flu 1l11Vucnvnv~l.ll'mn1mnii'Ylunt~v'l 
IT nffmntl; "'"''I """"11;"'"'"" n Mnu s "" 111nnli """' l•ii "'" ,QtJ '"; ;\iUtinnmww; ou '-'U 6 vu '\1; 

. . " ... 
nl!::rumunifn"Y1Yi111nni15 fllJ 1lfvt.i1uP~cw~i7ll'\Ju~lJl11il1oljluuvh1~11~v~hilnu 10 fll.J ... .. . 
lTnFTnml.ll'~~,ll'lh)hitnu 1s flu 

111mi1uo1il1l v~l.ll' n-u1J~111 cni7l~ui'tm::nufi\Jfli16IT5:: 1lffir~ 
ff'~nhu~llJ1uunifn}Jl~lli1YJrni7tlu{ 1 fll.J tYiutJ 1~otJ~lu1ulinnn-y,~nufl'uflilf3n~:: ~flu 
i~if 111~11 l1lJUrlffn-u1Yiti~ hililll il nn nn-y,,f~l111P~1uncnt~u1nu 

14 
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azn:: ~l1nfimnu::Yl'u~ilOl.Jl1~0Al&UlJflll '1 nfl nJ~llJl1 clfl"!Yl'l"lltl~IIYia::rn-uli'l11 Uf)ffflll l~tl~ 

ri ~Hr-~u m-sffn'tl l~~ll.Jfl111JLliu'lltJU'\lu~ cmn 1 6~1..1~ nminU1Ur1l.J {lf~mmn'l6~u1 mnn l'l 
V V .Q. (\VV ~ ~ 4 d a .ct 4 ~ V o::s" fll.Jfl1lr.Hn:: 1l1LU\ 1Lrf'l umv 1U 2 mflOl'.iftfllllLl'l m1n~n::t1JV'l.H'.i v·u lJil::u uu::~u~n~n::&uvut'l vu 

f nlll rro1unwl unfinllllumflm'lffn\ll~fl iu l1 fi ~ ,.,nri ~uF-Jum1 fimnu'l:: i~fum.Jl!~u X1 . 
mnii n nnJ~uu11ua~ l~lJ 'KlO~~i~ vu1'!11 ifl '1 1 uur·nJnl'lfffl\11Uflfffl1l 1~u~~u ti ,r u<l~hu 
u1 11 n o~u~ flll lillU1UYll.J { '11 ~a tllul'l 6~1..1~ fl\11nl'.i fl'u fl1lfi ·en:: l~ fl~Hl ul.J~~u10fltu u~ ri ti'U . . ... . 

d 0 .- d ,,.. 

il·HI::~1llJl.Jfll'.icHYl!:L1JUl.J Yl 
v 4 ~ 

"110 26 nl'Hl.,'YI::lUVl.JI'WlJ 

um1nv,cruu:: ~fl '11-iiim'l C\.,n::tuuu 'l1vi'lfllutlY'ia::mflm'.iNn1l1 ue1:: 

1 » unnmnovufiu~Pl1lJ.u'mhMufl~.,,)a iuif 
• 

26.1 1M'u nfimna<ln::djuui1uu 1 imY'in::mflm'lfffllll flllJlh~ m-n-uv-1 

lJl1li'YIV1clU 

26.2 m'.iMn::d3uunui'Ylifl1 unfinYl~a-liYl'fumlutliu'\famnn 

ul\mo~\J"lnllll1~tlflllll'lu~u~n1llinVlih'jui'M!fHJlill'.iu~l11nY10l'lflufl11Drf'l:: 

26.3 'llvi·n 1Y~~1flu iYl'fm ::R'ufl::uuw B Mltn'l' .,n·h il::Mn:auvu .. 
·.' .~ 

26.4 nn MYl::&UUl.J'.i lOi'lfl iuuFiC'I::fllflfll'lflflYl 

u nf.ln\11'l::uumfl.fl1flil::n-rn::&u(Jl.J'llvi'l11 i.fWtnu 15 · Mthun~ 

1uuvio::n~flm'lfinm unfinYl'l::uuYlimfl u::o~l'l::tuutJnoi·n ift'hhnu 15 lfthufWI 

1lJmfl~l'.ifffl1l1un~ tm:: ill,fiu 6 1-tthun~ lumflq~!atJ l1nifm.m::uu 1~'lmfl uo:: 

~::'Uuil~'lmm::il.,ll::tiiotJ nui~1 1f1111tnu 9 Mli·:IUnfl lumiil::mflmlnmn 

26.5 nl~C\~YI::tUUl.J~~~uiD\.J ,, lli'oD~lflllfl~n::tuu\.JJULlJlJ 1lJ'll:: . . , 
ui\::1 1ui~1Viil -Hl!:IUU'UHYli~D\.J 1 "l!l.J lM"'lvH'u l ::Yl1Jfl!:lllJ\.J W 



.. 26.6 mHl~'YI:lUt.Jui1uul1oi~ll~fJI~lJYl\.JT11llJ~ unffn!:ll~fJ~ i~fu .. " 
~ • )I , , , 

mllJn~h..~~fJllll1nmvll rHhJj mn n~uv1a'lill ::fill) l'SlJ1iJ u1Jtio::rinn.l1unt;t ·no1<Jrlu u m11 

1h:: m fflJ min t11 ~ u 
... 

,.._.,.,~,.'"'" 

lf-H IVII>t't 

m'l cWrl::LUU'W'llvi~lLllu~ml:l 1Av 1liuul1tbonm1w'li'l lu ~1'W1u11li1unt;t 1u .n1r1 m'i trn'Y 1 

un::~1'W11.Jlnj1UOI'Wl1lJ11~ fH'It;t'l .. 
26.6.2 111'1TwYimmn 1nh :a~l.JllCJi'll'ln'l iu 11HH'I'~'l~mnnffnl:l1 

tllm::Yiufl::uuu Au ml'tl::~~uncnijvu 1li,!cwn1lftwo:: 80 ~O'lrl'l11~uui'lHlJV~'\J8'l'l1Ui'l51 
~ ~ 

tru 1V~v 1uumm'61J·nu1<Jfluu 

26.1 m'lM'Y1::1uuw5 uu:nui'lfl 1liul.il1111unY~ "nui'l1111iu umhvnY~" 

l1lJlUO'l -s lCJi'lfl~nlMlJV~ 1uMimTV~nt l'a-s 1ui'll'l~mu::m nJOlllJll11Hf~mrm Ol11UY~1r1tinlJl .. ~ 

tviw~lJ 1vwunnnfll~n'lifrn.nHn::CT-vmhu 1~'l::IPllJfl::m.Ju 1llu s 1~w iu\.ilmflYIH~lJ 'l::Yi11 

• 
26.7.1 unffn!:lll1imr~mHruun1nllfltJ n nuu n 1 Ho::unffn'Yl 

" v " 

11~mwmHruumtJn 111111 1 flru::m'Sllnl'ilJ~l1l'lMcinCTm tllvOll11.J7\ 1li'i~uu l1U1'lfl11i'\Jum11unt;'l 
• , v . 'lilt 

26.7.2 unfimrmcim'l1l'HJlUJUJ11n ~luuJl.JilllJYlVLYiU ·Hlll1lll 
~ u " -

nnfimn 11.Jl1cinC'J~'i~l.,j'lffOfll fiUl!:n'lllJnlllJ~11lllf nnrrm t:m!Oll11.Jt;t 1M'ismJ l 1Ui'lfl 
~ .. 

. "' 
tJ6m'l1 iitJvln'H 5 n4!m n1 mllu~u jltJHC'I::u::~a'lC'JOliJhtJ 1 t;ttJ Mf Uf.lC1 rnnJ 'j ::1D1.JLU'U 

'):; ,)' lJf~:: t1 \..1 1.J s 

~ ~ ... llJ\Jl!:t;'IUfl::mJ'U S ~!H) U 

26.8 unftn!:ll~ilimM'YI!tuvumv1u 1s1'u rtci''lvln1lutlt;tnlflm'lftmll 

\1::l1tJLYflWirl~lllJ'UU nHrl'lJl . rl'WlYllhl1YIC'I~ 111 U 1M'rtuth~fJ'lYiDfltu::m 'llJ.flllU~ '11l'il1a nffm .. . . .. 
\ 

... d .d 4 4 d , . 

26.9.1 l.Jf)f'hll!l'YIM'YI::IUU'UUft::l HJl.JfllUYI llJilf.llJ 01 'l ftn1;111ttn 

u~v'l iurrllll~oufiv~~nu~nrucr1inl"hl ilflllftn'lJl i~mh~muo1UC'Ill\!lru 1 M'il'i:: 

fiu ntituolJ~ mnC'Jml't r\u l ~lJtUolJ nft::flllhl 'lnnflnl:llV~llll :auuu~lJl111Ywl~unllll.J t;t H 

l1 nmfli1llflfll:llvu nilil~rl·u~ il0llffrl!:ll11 ~6-A'tJ nnnttllltlluu nftflfll . 
26.9 .2 mlMYl::tuuw~CJi' O'YlC'Ifll)'i nll1tlul! nfin'Yll ~~hul.J flll 

. ~ . 

1~u"11C'Illlmo1u 30 1\.J uull.m1tJtiJ~mflmlftmn iiil::uuv::l~Ui'l.fllYIOl'HtllJunf1rnn 

~ · 

.. 

\ 

\ 
1 ' . 
l 
I 

l 
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~ 
1 

. .. ~ .. 

l1'5n ~ lnRiilu1\.n!nRmn~lJ, et~"'YI~luuuil uu iunui-.1 iRn,sol' 

26.11 lTnfimni'luu'li'llJlmlirwl-ftu i::n -m:auuui~uiJ1'fl'~l).J'IitJ 26:4 

fll'H~lJllClttHI\.J ~ lU1'!5l \l::vlfl~ i~lllfl1ll!L,ilJ'IIt)tlillO tllilll U~1J~mn 
. " 

27.1 fllllvtm lUi'lflil::m::nl Mmu i u 1 ff'tlr-nri'm nirmi'~u~1wil~m?l 

m~ Rmnrill11ttm'l~Amli'l uum'H'I"DtJl::uuwnmfl un::mfli1uuq~f eu ml::mv lu 2 rl'tlr~lli' 
~ . .. 

m ntJui~u1li·wlJ~mr1nl'l ifmnri1l1llJi11'l ~~f1l'il~ uumHHltJ'l::Uul11nm 'i ::11u iifllfllflUCl:: 

27.2 fnHl"tltJ:iltli'll'l 

27 .2.1 'lumru~mnJ·nu1~1mu lu 1 ffUYilHlill;nniuLUYifll?l 

f) l'lffn\.nftlli lllnl'l ~·iflf)llL"i UlJ fll'HHl\.J'l::lJUltl Ofll?llrCl:IllfH"iuuq~f tl 'Uil il::mu1u 2 ntl~m..f 

lll nlTu ;nni\.atlAmflm'l ROll nhl1 i'um'l ~~nn1~ uu mnrmn ::uunirnfl'l::uu 1Alfl1f1 lltl~ 

1::1111 \l~'Hllfl 'llui'lfl~ocrw il:: i1h.h :)OQ lu 1ttHfi'A ~ Hofll'l ilmnua:: il11sol'fw~ uMn::Lijuufiu 

27.2 .2 'lumw~ot1u-nu1'lfll1il~il10 1 ff'tl1'!1MlTmnni\JlilRmfl 

fll'lffO\.Jlffll1fU01'l ~'nnl'll"iUtJ nl'i fl'"tllJ 'i::11111t10fl1fl ua::mml U\.Jq~! DlJUll::l1-ft'~ illO 2 n1hnr{ 

11 'j mruillf)l\.Jlil1'1fllflfll'lffmmhl1 i'unn U'n01'lll (JlJnl'iifO'U 'i::ttuYiimfl 'i::u\.t1m fllflllet:: 

'i::uuu~p n)fl 1 H'uunm ::ium~uuu w h :nui'lf1~ m1uun:: 1lii~fll1~uMYJ::lihn.Jfiu 

27.2.3 OllOfl\.J'ntJ)'lflil::OfltJiso\'h.itnu 2 nu~nrfnuilfl'fl1JUcm.tfllfl 

mnot>u'llui'Yllii~illn 2 rl'il~mfntJuneuunlumfl 'lH'ir1fm::iurl::ulJu F un::t~:: 'llii..~i'ui~u 

' a acv , 
M'Yl::lUU\.Jl'lVlll\.J'\.16 26.2_1ln:'\ltl 26.3 

27.4 mrt~lJllll::tJt>Ulltli'lil~ilirmn~orhruuml~llJ'Iia 27.1 'li'a 27.2 

un:: 'li a 27.3 1livQ'lu~cwi1iJ"'\Jtl~mH::m 'illnln.t~ l1lll1ft0~111 Hft::: i~f mn.~,j~ ~.nnmu11~1 

. ' i 
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, "' d 

'\JU 28 nTHil'ViflfiT'H1mn 

nl'nn~nm1fimn HlJlun~ m'>~innrnnv.u'lUlJitimumlJu::.ruml_ffmn 
uviiJmllJl.h:: ff~fl'\lt:ll'f~VItl v'Ui1m 11l<nu\lai' mnrrmi1fl1'>1lhnr nfimn Hdj'Um 11"1 111 

~115 fllJ111n::: i 'fli'um.pi~ illflfiUll.J~/HH'fl~ ill'> u~ mu 1'W'th-lno 10 uu nui'lflll V'\.J l1j v 

~ ll1l.h :; flli'f'\Jt)~lJ M 1i'Y1UlftU 1VlUO mnru 'li'nllYfillHU 1m.pj~y}-3if 

28.1.3 t~uihu~u-3Yini'mnvi1tlJuncnmwnu1'vun:: 20 '\IV~ 

l1nlt~ cn.nf~ MlJI'\ lVIUinui'm u-3Ln~'Y1UlllY<n~ 
"' "' 

28.1.4 }jfnllJ~lttluri1uvi11i~i1Yl'D~ffnlJllJlll"'1 1lit!cwn-il 1 · 
d 

Jl1 fltll HYn \J l 

28.2 n11 "1Yi'nm1ffmmnlJ-tl'u 28.1.1 111'11Ju 1limlJfl1llJYl' tl~ m '5'\Jfl~ 

Hlfnl'>'YlMU un::m~nlYlflfll'>ffmmmJ.u'v 28. 1.2 1M',iJu 1l.l~ll.Ji~fll.l l'\l'\JD~"J'U~i~i'u mnm·in 
, 

4 , "' .,,., , • .oe:.. d. .a I ... Yd 

mHTnlJlVIllJ'\JCJ 28. u un::'\Jv 28. L4 il::m::m ~m~n:: lJtnu 2 1llflfll'it'!fl1:Jl~YIVI'flfl'\.J mlJ 

fl1llJ~litluv1'a-lftlvf r.rmilmnvi v itffin 111'ttJth~ v~'\lmm1nmlffmn 1~i5n tli1ntJ 1 fllflfll'iffmn 

i-llfv1'tN '1~-fumllJ rH '\.J~DtHJlnflru 'UA/'i v~ tli flll'U~ 

d " • d , , .. .:1 .; , ""' , ~ - ~ , 'YlnlYffltlU 1u1 ::v::nn l'\.lfl-3fll'iffnm~1u Vfi11'\.Jl.lflftfiYl'Yl ~ '>'U6lJWlVI l1C\ll'i mlllJ'\.1(} 28.1.1 
~ . ~ 

28.4 u nfimm\' D~ i' fllJ lt'! fll'\'1 fll'> 1lltJ u flfffllll1:: ;r·h~~ 1~ i'u Ol.l tulV11M 
• v 

n 11~ flfll'>ffillll 1VItJ'i11::fhli'i 'i 1J1uumhf nYlt'!mn ill'i 1lJuu nilmn~ llJ'i::LUU'U~lilinrm\u uft:: 

ll1'Y11ru'Um1i' nt~lffmnm~ Liluunf'fmn 111'ua1trr~ilmu1u 30 1u , .. n\~Ll'htmflnnfin~, ih~:nTtJ 
\ . 

il:: l1 WH1 TYh11 'j 'tl inJ nfi mn 
.., d ~, ,_ , y ... 4 ... - , ... Y' 

28.5 unt'!nYl'fl ~llltll!{\llVI Moll'inmlHmn wni::OC'IUL'IIlftfllJl~cH 

g'\.Jfll r tl -nJ tlilft'Ul oUlfffllmi mi ('!:;, ~i' 'Ut!tpj~ \l10f\UJ1J~n tl -~6 n flll 'U~ flD'U tinttJYI fll'j 0 Hl:: IUUtJ 

luueunii.l ~hlvnli 
"' d ..; 'I ' dt 1- I , -d , l " '1 28.6 nl'iC'IWinfll~ffnlJl'Yl nmJ'\.J u~1lJ'\ICl 28.1.1 n~'\.16 28.1.4 1-wg '\.J 
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28.7 OTlo1Yinm'iftn\nhn::l1iHmflnnilmn v::li~m~~mtU~ijitl~ · 
28.7. 1 o\)u~'UtH'I1li' nn-l1fimn ecihn ::l1·h~ 1 n\JV~,,.fwu;nn 

~ . 

' ..... I .- ., ., ~ ..:! • ..., .., .:s -4 

l ::r11H 2 i'!"IJ~lrtll muu v1n1uluflmflr1T'ifff11l11'f1Hn:J'fl11U'iim'Im.ij.j ii15 nilu5;; iiii'ri"Jmfl 

'i::uu 1~rHllfl HC\::'l::uu il~ lfllfl 'IlLIJ'lfl~unilnm o~'Yl::tuvui.mlJY~ v:: i,j1h1ng iu lumrY~~rm 
d 

f)l')fff)lll 

28.7.2 o\)u~'llt!ollinnnffmn ~wnll1'Wfl 1 ~1.l~l~W1Jil1n1u 

tl1fln 1flfll'jftmmh'H ~ um':i ,JYimltlVl.Hl15lHl'W l ::uumnn lfl un::~lfll~ uuq~1 fltJ Hn::Yi'u 

fill1U~ 2 ff'tlmlfmmTuilln1lnll?~mflmlftmminti'uml,Jflmll~uumnrr:lul:::uunimfl 

1::uu lvtl mfl uo::l::uuvmmfl hi'uulim::;.ufl:::mJu w iu 1unrr'fi~HCl01'.iffmn.,nnu1~1 . . . 

~w nRmn Mn:::tuuu lwn lflm l f1mmfu 
v v ~ ~ d 

'\Jtl 29 f)l'j Yil.J fffl1Yirl1'lllJ'\JlJf)fff)1Jl 

u f)ftf)1Jlil::l1'ucHllYinl'j rlluunfimn 1 umtii;,~~fi i uif 
29.1 fll(J 

29.2 Cl1CJDn 

29.3 1 au 'hhlluu nfimnrrmuu m'l fimngu 
~- ~~d .. ~v dyi, 

29.4 'lllflfllll rflJlJ<r. '\J O'lfl1ll1JlJlJnftOlJ11Jl111YllJ1ClU'U DlilJ~'\1 u flfl"\lJ">l tl 14 

29.5 hilJlCI-l'Yl:::tliout~ vumu 1 uncn~lJl1lintncimhrtuYI uC\:::lJ11i'o1Yin 

nuffflll1fl1U1u 30 1u umnni\HUflfllflnl'jffmn tro::mv1u 15 1'u uu•nniwil1lmflq~rDu 

29.6 ffO\Jlfl'i1J01l.lflllJ l1 cl'nn~mm:: i~fu ouu~lli'cht~ lfnl'lff0\11 .. . 
29.1 tlluwnfimn~11i'th'l::iufl::uuum~urr::rrlJU'ounil 2.50 

29.8 tlll.Jw nfimJ 1n ?I" n ~1~ ou~ "l,j rr llJl'.i mtl~oumJ"~ rr ~TYl Llluwnfimn 
~ v 

UllJ\YvrllJ'IJU 17.3 

\ 29.9 !,jill::ri lli l ':ilHUUlJOl'lffmnmo 1l.Jnlll~lJrtliYlolcl'mh'Hl.J~ 

29. 10 iYDuir.uTwYtuiimlfll.JI·l'llVtT'.i:: l1~D 1'1'rmtll::lJ1M11llJ~ li!o 

rJ'DlJ1~fiW1'1'lJU~ flf~~ 2 il.irill.J ):1lv'hj~llijl.Ji1llfftl'Uflf~~ 2 Y!lm~u::mn~flll1'UR . 
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.Uv JO nufitmmwnm11uunfimn 

30. 1 UOfffllJ1~00(l8lJ~ClDDnnii~ illn l:u'lJlMYI::lUVlJUft:;t)lvnrl'ut,jl . -" .. IUlJunfimn 1Y1 11lOU111~fllJl1'lJfl1~ n~uri'tH 1:u'..,1urhrtu~ 1 11 • 

... 11 - cl , )1 ,.., d . 4 
Jo 

"> O·l"<"'lJ""J)"""fll"'l • ' ·' · 'A...,.'"'"-' ·"'""'~-! 10<=•oa-.-.,.,..,, ,..,..,.,.,..,...,"'~ .. ,..,_ 1 
·- "' •• "' • >4H rrnc.~rnu. •n • ..,., ........... •vuw ,., ..... &.JYIT 

u fl :: ri lMYJ ::t ij VlJtl VlJflllJ~ !:LUUUlJlf 11Yiu 1 au 

30.4 1i flflflll 1~ 1 Rfu tl lJ U~l lf'fiu ff fl ll'i Ol'Htll.lU nifmn il::Ucr flll1 n 15 . . . 

" .. 
tillJ U niin~lt,;utiiuJt\unmwtiiuriulJ>l'lJn mw >i•Unmi1J '"":no 1n1>iin~11M'til1J lllo 1u1i'o 13 

y 

'IICJ JJ fllHntJon 

,1Jolinf1mn iA'fual.lli~1H'" HHln 

~V 32 fn5lU~VlJITl~li~l11ft::uf.llJOllffntn 

lini-Ymmn il'lltHtl~mJITl'llli'!flM !vtl.l~t~uur~u nunn1111umu::t~tnnu 
Mt~ v i.l'iln~ llJltt!l' 1 1Ji ,J oonl11 fl1Ml>ffnm ,f,if flo, M;""""tiiu~OlJ>lflflOt:nnum, 
u1 Mumtncr~ 5 un:: 1Yl'fu auli'~ill n~ru u~/5v-wi mm~ ... . 

~D 33 fll5o~n::tiit~unu1~,1ulJ m1mnrl'urti'Dcrmuunu i-Ymn~u 
33.1 u flfffllJlCJ "lt'I.IDCI ~n:aii tllJ71v1-rl1u lJ l111Yivlcfa rtl' o 

. mnuu n llRfll:ll~lJ ,~ 1~v MfumllJL HlJ')'()lJ~lnv 1 'illHi'~u~nlllllft::fHJJ::m ,frmnJ1l1ll 
rt~n:'Ym uoz i~i'u D1Jli~'il1nf!ruu~nl~fl~fllsu;:i hwomnw<>i'i~if " . . . 

33. 1.1 noi-vl~MifnlJmn:"~rtlJ~>~ hit.,;'liJ~IT'DtJ 1ulJln1mn~o 
1un,flmsHmnul1::tlmsifminfu 

\ 33.1 .2 no1'Yliimn1Yitn~m-t~ Dcrmu unHifmn~u,iJP~crDu · 
.r ••ilt>f fll1ltiioutiio• tlu 1.r. ,; ; oii ,;fa 11 lUll:"' OURou 1Ji,J aunllffllJ 1 tJ ~••mo1~11tJ 

. . 

r 
l 

I 
1 



21 

33.2 i M' Ul11tJ1lJfl~11 n:::Hn m 'l ftflll l'Utl~ 'llfli'lfl~ oJ nttmnn ~'Yl::: l13uuvh~ 

'ff(I~'Wm'lftrnn l1181Jl1limnt)u1~tlluri1'Ul1~-l'tlfl~m'l1.Jr:afiuHCHn'lRmmn1Ji1ftnnYl'i~ . ~ 

.... d • - 4 • 
\JOflO~lflln~ftO~ltl~ 

. . ,. 
<;I llJlJ l11i'Y1Vlftf.l M ~ eH'IOlU'UOl'l ffflll1fl\J vh!nfirnn 11.JL1 ti\JU'Uf)ll1\J<;l 

.Uo 34 m·nnlmlu1'1$11-\jum'lrroun~t~1cn~,u-nifmnum,1Jflu1'lf1Su "l ~~ 
~mllll u fll'l rrau~ m~vlm~ 'fl mnh::1iiwHn nnfimn 1 ~u11i tu rf~if#!a~th:::mnei~ili fll'l rrou .. 

., Q ,, ... d ' ,., .., '" d ... 

lHl::liHllcrlill'lrt '\ll'HU lHn rlfn.J 'H'U f1T'InlJlYI'i lU cn~l1 'UWl.:JllYI~tJ fll ·f!O'l'i T'lfllJ'l fll'i lYlHcHICl::: 

th::tiJur..,n fll'lftmn iM'muu~/'l t! ·Hlli nnu~h.jj'u ~einJ~ 
" ' 

~o 35 fll'in'uummc;1l.:~th::tYlff 

35.1 Uflfffl1Jl11ft flt'IYI'l ,j~tlltuliUfll'l f)fl\J #i'tHrltlUnllllvi l~l.h:::tYlft 
"' " " . 

1 i'!Ufl"l11JI~~ ~tlU'Uv~flwu~/':i fl-3 olinu u9i 

3.5.2 11im'lnn:::tnrucr1nTH'Inummvil-::n.h::mff iM'd]u 11.Jm1J1h::mfl 
4 ;Q ... 

flUI:;lt 'i UlJ1111'YlVlcW .. ..... 

~0 36 nlH'IuU1h::lJ'HHl111Jf (Comprehensive Examination) 

36. 1 m'lrruull 'l:::lJlnfnllJ~ ii'rill1i\ninfinYl11ftnrrlllj1liruun1 Yl "' " .. " 

. I "'1 ,.,... >' ... "' 36.2 fll'lC'IOUu'l::lJ1nfllllJ! 'l!llif1l'lC'!Oll'IHH'UlJ'U ltn::/ii'lvfll'lC'I[)U 

thfllJcil 1M'~ llU llnl'l ~fH'IDUYl n'HlJlYli'l$1 ~~ vlYlf111lJrlllJ1'lmtn::ft'numtl iunmi 111fini'!flm'> 

u n~lh::n-umlWnlll~ttlJ ,tl'ih::Qnvi'H 'l ;:v::: no l~ii1lJfllHHllf 1 MLU'W 11.1~ 1U'lh::mff'U6~flw:: 
· 36.3 flw::m·nJm~u~m'lMrl'nncn'l fufi1l'J$fltJ1um'l~Y~nvu vu1~~nv ... 

q !..ics ... 4 4., . 
01Tl01H'tnll1CI:: 1 flH llJ[)lJ\JflfffllJ1fJ'UfllHl-3tltlcHllf 

. 36.4 unfimnil::ucrr~t'l.lmHltl 'l~ Lrlen-nuHltJ'> 1ui'1!1 il.J~lfdl 3 lu 4 

. 'IJ[)-3'lltl~'lf1'~~l1lJ~ l'UllH'UOl'lff01Jl 1cnu l~'i::~'Ufl~U'U'UIU~UC'I::C'IlJ il.J~1n-l1 3.00 



36.5 ~~f1mn~th::1f.:Jflil::'\ltHTau ,\'o~rlmh1a~'\la1famhwiniluu 
~u~n\11 flw::·m~um'lu ~li1'll1 ft n'ffm i tlv.:Jflru:: Lm::i1~::~1li ~ llHiiVlJYl1lJ 'i::ruvumn1Yitnftv 
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.,, "1 <QQ.,""- 4 .. .._ 
4 ~-6 l11·"J·ti-~~-?=1~-~:~_Tt1~~~~lJ li/~11 fl 'U fl11 tl ffl:: l1 v::1 ff'U V ~D tl\ill?1. 

~f)~ 1fl'f Ufl1llJilt'U'lSfl1Jil10 tllill'ltJYh.Jr mni'YlUl~Yl'UE/OllfllJflilflff'j:: 11~'1~ ~111\J tl~Vfltu:: \ 

O»UOl>ll; M mHi n ~~ n~ a Vim ru: u ""1M lllHil~l>Yi m ru 11 nu a.iaU ru <ii•ffnmn 011J · \ 

;~:::~:~;~:·:~~:u~~~~~~~:~~:~~;;~:::~;:~;:;::~;~~~;~::~;~;:;ufl~l ~\ •. 
~lCHll::llJV'U Hl'UlJ 1'11 ·allJ'il11J l.J 1 !:'il1Jfl!:l1 'U 'U U ll f11'fnfll'il ll ~CH'I1:: 11J UtJ II CI!:Vi.J'\10 U 'UlJfli11'\ID11 ft:: .. 

) 

, ,Q. .a ., , y-. 

fl1llJf1 11'HlJ11'11 Vl'Ul"'llli / 015fllJfl11tl ffl:: 

., ..s .... r~ ... ,., "1 "" - ,., 
llnfffllllu1t1/tylltl fH'it)1J'I11'110liCI::lfl1 fl H1"11Vl'UYI 'U 1i Uo~OlHJVU 

,., )l q Q ; 

fl?l1H1l1lf tJ11'YJVl'Ui'l lJ 1i 

• ... ..s )I d., , ... , ""i ~ - rl 
49 . I 'Uf1ftnfl1VID~tllll'll Hl~1'f'HllJ'I11~Clllu!:lfll 1 fl1 ~T'IlVllli'I'Uli/n 11 

fl'Uflllflff~:: 1'ilt1VtlVIllJ5UL11J1J~~ru<tl'ilftflllliTOllHhl1'Ufl~ltJ1tJ 5 'lSi! ~hJflru:: n~P..Ji'UiH>lJI~lJ 
~ . . 

"'v "'1 - - ~ ,., ,_ , 49.2 f11Hftl1J'I11'\JollCI::Ifll flH1Yltll'Ul"''Uli/flllflllfi11Clffl:: 'ilfl~ 

·~huum'j1ii1d'1m~ umuh1 30 1w uu~~ll'ii1u~gurh!M'\IVff~u1l1tJlill'llJi'lm1fllJfl1'latn:: . ~ ~ · .-
1 y., -- .. , , 1 - .Q *' " , - q - ... ")) - ~ \ \Uti:: f\llJU'4lJ~~1'\J t!UC\::lfll m ~1'YJUl'Ul't'Uli/Ollfl'Ufl1ltliTl:: 'YJH'IlJ 8 lJll::'U 'U il::'il Cl~lt'l'lHli11'\ID 

tnl::tf111m-31YJUiu"r'''U i';m1 fl' "Ufli'l orr~:: 1 mi 

49.3 1 11\h:: 1i l'Uflrn ::m 5lJ m'l ffmn 1v~1'U Ho nu tYm.JH'1"1i'nu~:: 
,. , 1 A ~ · ~ " )I 4 " .. ,... W d - tf W , 

lfll fll ~1'11Vlln1'U1i/flllfi'Ufl1ltlfll:: LUU~fltu::'l1 fHillntl'tlilff'Uflll I101J OlHCI lll'll'til1Jlt1'\IDU":: 

1'~'11m~iYivlul'i'U.fitmli'Ufliloffl:: Fhu mu::;J::th::mfft>'U~~H1vour.~tfl'11m~inmuYiu£/ . 
nnfi\nrilVff'.i:: 1M'Yl111J~1n'U miol~u~iirnnHmh .mOl'\11M'unfimn~htihJm1u0'1'\ln~~ . . 
ll't'UClf-lTUCll\lll U~ U~ OEJliYU.JllJ i'I'U1ftnTI fl 'U fl ~ 10 ffl::. UC\!:1 IT'U8~ {)fltll ::fl1l.J 1u 30.1 'U1J1Ji~u~1'U L'ttllJ 

\ 
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4 9. 4 m nwu fl11lJ thnn!1in {I) ii rn.nfl rn "l fi't.mi'1 u rr l:: ii 1 ~m.h:: n ~ t1 . ~ 

L~al lim 1\Jfl11110l1liul iumlYhilW1Ul'ilJ.iln1l ft'u rrl1Urtl:: uo::reru DtL lJ1Yil~rnl Lf~h 
iJunn uu ~:: ri ~rm 1 '11'1! nfimntl s:: 1Yum1mh~ \l ium':i Yhi·mn'I1Yiui'tmsfimrl'1ul'l's::lJ 1n~u - . 

.. 4 , v )14 Q ,; , 114 1 - .. "' 
lJf)fff11Jl~ fN1'1'81lfl1llJ fll1'HlJ 11lWl\JYI'Uli/flllfltJfl1ltJffl:: ~U!IW::m llJfll") 1'1'VU1YWl'Ul'itJlit 

V ,., ca. ., d V , 4 .c. # · V V oQ, II\ V, .::s . 

i1 UfllJfl1ltJ?r'i:: lJOff01llu::'\18fftJ1lfl11lJil1111lJ11l1UltJl'1'Uliln 15 ftlJfl1lflrfl:; lYl~fl~M'Yl!:L\JV\J 

ill v 1U l'i 'U .fitn 1'5ti'lJ fli'lu l'l''i :-: i lhJ f) [J n 11 ~-311~-3 '\1 0-3 ~ 1'\.J 1lJ 11li1u f)~ i 'Yl Uliivt 'U tl/n ll ftlJ fl i'l Orf 'i ::; 

.'d - f..:l Q A ~ ,., Y <Q V V 
49.6 tllvl'Hlll1.110l:ll1YlVl'Ui~ lJ li/fll'lfl'Ufl11 flr!S:; Vlfl~IL \l ·H·IC1 015 

,.h::Uit.Jmll1tll111Ul1 t.Jmnh1Yiulumt.fitm'iftlJfl1lutrs:: 1 uu-lflw:: riu t.Ji'U mp!~J:m nnftill:ll 

" 
•rhlYitJlUYI'Witnwr1 'Wfl11D tt 5::m~ uLi vll! flULlft1 ue~::1tlu itl~llJ'Ii'u 1h11 UTI~~i'i 

'l ,... ..Q .., y " 1 ~ Q ~ , , q ,.. 

50.1. I 1\'i11fl'UlJV1111'\ltlUCI::tfll fiH)YJUl'Ul'I'\.J1i/fllHllJfl1luff5::UI'l1 . . 
"' ·, " ' ... Ll1\HHJrl11 120 1\.J 

.d • ,.. 4 - ~ , . , q 

50.2 f)lJ lJ'Ui'llHJ~'\!t:lrf v'U1l1fJl'UYilJ1ifnl'Hl\.Jfl"l HH'I5 ~-

50.2.1 minrtfl5Ulruun1YI 17nfin1ll~ufh7a~nn-u1utYaut1hmcn 
... u .. 

.. . 
~ ... .c. d • • ,., .,4 .oQ ~ ., v- ... • 
YIUUI'YIVlffmJlfffll\.Jfll,_i'\.JVI vl\.J1'U 5 'J!~ Yl ~ tllJYI-l1YIUll.J'YtU1i/OllfllJTI"ll6"CI'l~~ 'UUrftJ'Uill'\.J1'U 

nilnum llJnWtio1J 1~nflrn ::'.l:: 1~~m"ium~ ~Y~ri-31M'm l)!OUtTvu uC\::Dn 1 'l!TII~D 1M'nru::m1v 
. ~ d • , >''\ tl 1 " " .. .. " . 

lUU\J"\1 1.JOffi1~l~Hl~1lfl ~ ~5 H'UlJ 11flflVItl~mlJ'mHlt:: l~Vl51ilrftllJUC\::l"CI'lJ DlLlJ:: 
~ . . .__ .. 
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"' i ,... ...Q, ,, 4 c. ; ~ "" ~ 

50.2.4 llJ6 Yl'l\J()~lJVI lHWUlYIUl'UYil.Jli/nlHilJfl11()'(1'J~ fUll~~:: 

1h::mrrnnnt~rrlJ ncn ffflllJ~'(1rmll'f'n11u l~o~1nu ch-3l1ulnV"Uffflu 11'·u 

?..9A . fllEL~v.jn~m1!!uitm'lfi\m1le~'l:: 1 H'1~lJ m'l -crt~uuuuthQtllJh 

mh~1UV~LHU unffn1llUft::~Btilvtu 'lffllll'lOloUll1llfuihh\'tflllJOliilJ?i 1u i1cnuo::Bolu~ 
m11~ t~ru:: o ll1'Uf!Ltirh kmvi~vf.mru:: m 111 n.l'l -cr~ui·mnih~ti i'tnwri' lJflllD -cr1:: 1V~v~i'lil11llf u~ .:J 

" 

50.4 1-um'HYflU\'l::~f)~umu::m'llJfllHHlU ~~if 

50.4.1 1::~utHwun1n111'rivVJllltnru~lmiv 47.1 u u . 

.. • 1" 1 ,... ..~ ;J 
50.4 .1 'l::'fl\Ju'l(\l~lltlfl l1CHlV11lJLntu'l1 LlJ'IIll 47.2 

4 " ~ Q ., ., y.- ~: " 
51.1 LlJtlnl'l1YflU1l1UllJYn~ 1ilfl1Hl'Ufl110 ff'l ~~ ff'l ilff'U lm1 ru::nn11 m'l 

'Cf()Uil1V11"Jl'i 'U fiJn Ufl'l.mi'lD ff'l ::vntJ 'l lVLL1Y~.:Jfi11llfi111lhJUC\::C\~lJVi Yi l f)lJy)'VI ff'Uf--1 flnl'l1Yfl1J 

. 
t d 4-c:J <Q A f' 

51.1.1 "Hl'l.l"l1lJ1tJfl~ fll'l'YllJflfffllJlliBVI~HMl'U1l1Ul'UYf'Uli/nl'l 

, , ... "' .. i"'dt .. . 1 ... .. .. "' . , ... 
fllJfl1ltl 11'1:: UCI::VItl1J'lH.l9f0011J tflnJlJ'YllJ TtHl ~"Utl~flW::m 'l lJn1'lffllU1YWl'U Vi'U1i/fll'5fll.Jfl1ltl'Cf'l:; 

'hf~t~~li 011 u t1l '11)11 m~llt~lln 11:: zhfl'w unfinYlffllll'l o iY~-n 11 't{ 1 tJHilJ 1nul iJl't 'U t ~uu -crllm uf 
u .. .. 

.!:~ .:, ,.. . - - ~ ., ., 4 • . ...J ., d , 

n ~ lJ Ll1fl m:: m nm1 1 1YDU1Yitlll.n; u ~/Ol'lf!l.Jfl1lilff'l:: fn)1lJ~1 ::u::n n lYt u OffO'Yl v~VID~ 

111tiium'lunl'lltJi'mh~1nml1l'tulftmn1'liflllDln:: 1"U'l::~utJ1umn 1m1{)~ ilitrh.J 60 ·-rlJ 
~ . v ~ . . 

llTI:: i"Ul::iu u1 ty~1mn~{)~ 1~tnlJ 90 i'ti _U1J'IIln1mfeuimn\1ntilflm'lfl'uAilD1Y'l:: 

51.1 .3 "WHl'U'.)1lJlOO~ nl'l~UOftfllJlb.hrff~Hr--HHilJi'YiulWYf'Ui' 1 

Y Y~ ~Ydf .d l .. ~ " Y y_.. 4']• 
l1llfllJR1lflff1':: L)111JlJ~'rlfl \1'\JD~mu::nnllm'i ffllU1'YltllliY\'Uli/fll'lR'Umlv ff'l:: u n::/m v LlJ 

• »> . . • • • 
., ,-=i )I - , '"" y i t 1 )1<4 Q 4 ., )I V A d '1 )I + 

lJOi'lf)lJlfllJ lJ lllJfl1llJL'\ll ilfltll-3fl fl~U'Yifl~ll'l'i::'\lll -nYH:JlllYflJt/Ol~tllJtl116 tY~!:'YIVIlJ t~'Yll .. . 

, . 
\ 

i. 
J 
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• 

"' , ca. 4 <a J , , 4 '\ .:::. , .. 

n1'ifl'Wfl11 o~n:::'\Jt~ ~~ ru:::m llJi11Hl6lJ1'Y1Ul'Ul'llJ litnl'i f!'Wrrpcnn::mu t'W'i :::u:::n~ 1nnrrtu~ 1 

ilii1~:::Lllum rumJU "Hl\J hHJiititJu 1,, M!~nl'tnl "iUHliJ" fH\Ol!fttllJ1l:::ornH'ut~lJ'i::r1u .. 

.. . .. 
)I"~ ~"-"'"I, _,c:a,,_ • ..c::r. ~" "~Q, 

flllfi'Wfl1ltl ('J'')::;fllt:1~'l11'\Jtlli1lJ )'!Hlli'Yl~t') lJ~lJ '\JlJVItllJ fllHll TYlUl'Ul'llJ 1i/Ol'lfi'WT111tlft'l:: 

hnhfnnJ~ 
"i .. _, ~ ~ ~ y " ~ 

51.3 Li1u'.i::liltJO'l'f1Jnl'H'ftlU1YIUl'W~I'W1i/nl'.iTI'WTl1ltJ('J'')::; 'llV~ltJH?!Ol'HYUU 

\tJv~ rl\ll!:f)')')lJfll'lUl\1Ul1clflJ.!m rsru:; l1n::1JtU<tl~ffn1:1lftCll'W mv1u l ntJm1'fuU1l10')lJ""ClU 

!J) ..:'1 .Q 4 ~ .. " )J~ 

~Cl 52 m'i1'lVUl'lti~1YIU1lJVilJ1i/n1lfllJT11ltl'Cf'.i:: 

52.1 fll'Yl~H1um'it:Jvu1ntnul'itJ;/m'lt1\m)lO'Cf'i::: 1 Ml~lJ hlvnlJ~ 

T~Tl'T'U~ 1ui1"rlft~Yl 1 Un'liD~ 1J,j1~0ll1'W~ 1 11Ul1clDftm LMUflH01111L~~fl11ll1h::rr~rlllJ'WmW 
~ .. 

~lffl.J fi1tlfiUI::n'i HJr11'.iU~11l'Hiftfl''lm 

52.2 1 tluuunu ~~lin1.hci1J iM'ttJu 1tlmlJfiut~m'l ~f1Yh1ncm1Yi'Wi'i .. ... ... 

.::::. Q. ~ y . t1 Q. , o • )I I ..., d 

flill::m 'llJnl"'HHl 'U1Yitll'WYI'U li/nl'.i fliJfl116ft'.i ::fiHJ01U'YJ flfl11 1ll'U 1W 5 tnlJ Yl'lClllll~lJUiJYl fl 

.U m~ "1ntnUYI 'W ti'''":u nrl'~otlmlluuu~fhl1 wfl1 Y,,r ru<t1),1 ~lil:llt'l'mu mu 1u 1'\.!P~ u~Hfttl 5:: u1 

Jl1flnn ?fm.1, 1 un '.i t1i~U' nftmnn "Df:!nrilJ7i'v~mru1m.nuYiu i'!m-;fl'ufl11en 'j ~ 1 li'urimhu·nu . 

1~ iM'unff'rnn \l'Y! ff-l 1tlv~m11o~,,~Ju?.'·JV 
-!JD 54 nllUi)l~ IHHln15 iHlU1Yltllihtu£;m;fllJfl11flff'i:: iu ~') W~UWcnY!ftn'Yl 

ffCJl\.1 lu ·1 ~i' u1riu 11'1 u 1ilnu { ~ uu nll'\!'iwl·;fmJ uF-iuuuti n.Um~ o1l'ltnil v.u i'lm'ifl'Wfl ~let'l''i:: 

mlJ01UJ11CJ iwi1lru~n·c\1 60 ill rilHi'mJ!tyqp ln u"!: 90 il-l ffll1i'mH~ty1Wn l1ft~inniu 

n f)lJ in (JllJWU n!fl1'i fl'Wfl'll fl(T l ::Hll~ UW'liflfffllJl(T() lll il::; (Jfll~ flHo fll') nuuuo::U1_ ::;dju HCl 
. . " 

1'r'ltnu;1u .fi1n1 'j r1't.Jfrl' 16n'l::n MY1::1uuu H1iJllln~lllJvnlJ u'i ::~ufl::u u u u ln nu nffmnv-3 
y ' , . 

.JI D~ nl'i f mJ~ruru llJlJUfl U nftmm1tHn~ll::liJUUilo::t~milJYIUU nl'l lhil'ICJlil )'I'W ntnl'ifl'Ufl-11 
u u . 



32 

.Ua 55 l!nfimn~~vu1ntnth'll-Ji";rmri'~rrl'lvffl::ml'1 u~v~iliri~1nmiiY-~lJ'ft 

tnlfl' u1111 iitrl:: mju~11u s ul ~ o u ru i Y~ffmn~ murm.1 i16u a uiJ~hm1.h:: ;hn lfl n n fin"Y 1 i H'ii v 
~ . 

~ r ~ 

·hunfin111~lTuv~ 11it·hl1 ilmlfimn l!nfin111\J ::A'tJ~a'l'VI::Iijouf n"Ylffmrun1Lllul! nfimn 'Yl~ii . . 

l~D'l.lvi"mH~~, 
ft'llaYl f)'f~'OaYl nUYl 'l i 'Uli'W 1UVI'U £tm'l rllHl'll fl ff.'l ::dlu'lltl~l.ii111'YiolftO 

. . "' u nffmJllm:: Dl\111 uyhJ~mninvlWYI'U]/m'l fllJfrJl Elft' 'l::lj tl~U'U 1 ffilnlfl t.h h hf-llll1Y1 ~ 
.. . . 

1uL-i'l~'ll'lflT'ltv1' u~nlnhLum11i1j"E>f-lom'lftmn 1li1i'r~mh:: 1v·1n.fvl-t L<;~ i l1'l1~lJ ili'i'l'lll 

H ft" mnru't'i"ua::ii tll'i~lJi111Ylolfttlih11lJYI h':i ru ~fnni li'YIUlWYt'U£/ m'lfllJfl'llUff'l:: il'li'iJ 

nui;)u~)j.y'tlf-JnnlJl~01flUft'\JffYlfH~t:liTYlthJm iY~u1~fl.Jfl1llJI1i'U'lftnJillfl~i11l'YIVlftU ir1 . .. . , . - , .. .. 
<;llllJ'UOl'lVlllJ'Uflfjfll'l'UlJ'U 1 

. .. 
m.n~m 9 

n n iiul;} 01 'j fi n1111 m:: 'U o ennm m ru rum~ a 1h:: nut ihnT v-m1 01cl1 vt 
~ u v 

: 
, 0. d d 

'\lv 57 nllffll'l\ltll'li'Hil!l 

l!nfin"Y11::~mjol 'llY~ffmn~il:: riuhm'lffr,:t"Yl iv\' AO~UflW t!,llU~~1 itlua:: 
. " 

tl
~ ..,_ a i Y ~ .. 
{!lJ<;lY!llH~tl'U 'l.lfll1.J01'UPI~'U 

.. • s1.1 fin"Yll loi'lflmuV111Jrinli1'1-l"1ul'ntoffm ... 

~ihl1lJn 1uH1J1Y~fll'liY~HiUHl::1.h~Luu~mnni1mn 

\ 57 . 21l'viJHl'Ufl1llJlfmmil~th::t'Yiff~11Jtiou1'U u()::H"mnw~~rh~~~ 
1\J.Uo 35 

57.3 ml'\Jcnhhm'li1mn~l1J~flru::nl'HlJR \1111 11iff11Jl~ n~ltiium~ 
.. " . . ' 

1~mhil 'inll fim.nRll.i~flru::filMUfl 1umflf!l'i fin11 1Ul-l ,y) i H'l!nfin')j ln~n::Luow~ui' mn~mvt 

ll'nt1mn ium11nnfin"Y1o'il 'hJ 
57.4 i1~n::~um:uuum~u ff::trlJ'\Ju-11'1!1~ thHuA vmm" fil!Yl'i~::~u , 

- Q, ..d - d 

1.JWCVI~fffl'Yl fl~l.J 

·~ 
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l) th::mRii tJ'Uvnurucn~ uo::th::mffUUU~~utuctiAiuu ~ ~ O~l~U'U 
fl'HJ~llJ ~llJ1lHtli1tJn~~rhH'Ufl l)l lJ m\ 0\rlin !IC\!:~().:j 1mm~~1Jfl::ll'U 'UI\l ~Otr::1TlJ ,,j~lO'll 

3.00 

. . 
il'lmu"r'iui~ v ~ 1Y1i'u m~~,;}Jvi M!uoci1-ru cw~ miu 0111 Mf.IMl'UMjvrhu~i!~,JU.:j HM 1u 1~i'1J 

m~ um.1 i'1J 1 11~h~m.f1inl'l1Tl'i11!u ~ ~-Hl1Yi'Yll.:J1"t"ltll'l 11!CJmlwYiu~th::'DlJ1'Dln11~ih ltJ.:jllJ . 
mn.h::9!l1 (Proceeding) 

. . , . . 

1 V ,~~ "" 4 .. t e ' )/ _, t A Q. .;' 

fiUil!:<;ltH m ::'f\lJfl::ll'UtJL ;)otHY::~UJ LlJ¥11011 3.00 Yl'HllJl'l ~l1'1'\.HlllC\::1'1'CllJHllJ1l'lUllJ')'flJ1i 

f.lo nuil'l u1l1Yt uiYiCJ~ iYii'um~~l11Jw 115uvthni'ouYi 11l1um~ ili'HM 1U11~c:rebu11 ~.:j'\JtHHM1W 

1~funn utl 1J i'lJ i MAl1m1hnl~ Cl'l'i 11~v~ ~~lJYil'll~i'l$ltll~ 111 VL1TlHJ1i CJ~th q11i'Dlf1l~~ij 

'i 10~1\JtllHh::'l!lJ 

3) JsilJtymJn 

· U'I.JlJ l fttllJril'Utlllll~l.:j\h::mrHHh~~Clt.l 1 flllll ¥1llJ 

11~runruqfuo::Litlu 'l tt~mn1Y,ul ci'ufintuf! 1HJ1Jfhll rn~ crtllJ1~flru ff1Jllii mtHJHCI::"ZHllH·hu . 

' 
lJll1lJflcrum tJ.:j (Peer Review) 1im; m~~1:jm·lno::l{j'\.J~UvlJi'1J lun-ltti1;mfu 

· - ulJu 2 fimn·noi'lflm1J01l.IY"~l1J~n1Mtmimntnnm ~vYio.:j . .. . .. 
1A'fi,'l::A1Jfl :: tnJ~,n~uff::lflJ 1li~ln11 :> .oo crvlJ:hunnmh -nh::mfftHh~uou 1 mtn <;lllJ 

11 ltmo~ll cr\un:: ti clll i'\l~mni'l-unft'uriTl· l 'Urt 'ZW1JH11.Jtll'H'ftl1J1"f!tu fflJUA liT'U CJLLC\::1Tt:l1J ~hu 

invl'li'r'lu£ Hn~l'U1YlUlU~'U£ ,)' tl~ i~f 'UO U~l~m{ ll~ mHiH~ ov-A llU 'Unll1li' f.IC\~1'\.JM~ 1Hi1~11i!~ 
'\ltJ-3f.ln~ltJ 1vHum-s uvlJSlJ iM'~i1lli'1l u1 u «u l-ll o ~ -3~m1l'l1~1'l!li1ll~iim jlJnl'l' muu un 

lJ 1 <] 111 oiu m rH ri vun ll ~~lJ ,fuel ::dhJ~u Vl!i' 1J 1 u-cr Hlli't"1Ju 

• 
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51.5 d ~~thci111nvlihc11i' n uu l'l'll\!~ wlm~fl'ufr), v 1n ::u uu rr1l.\! ~ w 
~ ~ m1lJYt mll'li'flti 111\J~'\J'f)~U ru<YiYifffll:lll'I'OllJ "r'1 ~()lJllHiJUlJ~ u'li'mJ ClYillJ l Ull1Jl.J~ uru en~ ftmn . . . 

. . .. - ·- ··- · ·· -· -·· -----· , . 
.a.J)4 ... 4 a .. • 

• flY! ~u~l1Hlll'l'lJC]'Y11i~llJYI'Hctn~fl5nmu~ 

57.7 l::u::nn1nl5ftrnmllu 1-JmlJ'Ii'mruiu'1 iu'\le 13 
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