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(30 fltU.'U'U) 1. f11'V!'UmtUUlil1'V!tJ11:J1wvh1-wiu~1'U"1,:J U.Vf",:]~11:.J infinite bus ilLL1,:J~'U 1L0° p. u. r11 impedance 

'1lem:nvua-wLLa:::1 V1'1~'VJflfl1LiJ-wfi1 p. u. 

Q) 0 . ® 
Ztr = 0.01 + J0.06 

(S) I Zu=0004S+j0.~2, 
l34 = 0.0503 + j0.1029 pd= 0·3000 

>e>---+-----+----. 

lnfi n i te bus 
Qi = 0.1453 

1.1 VllJeJU.tla~iH'in~L'U'U 6 MVA 12.4 7 /4.16 kV lil~l'l1'U1(1J'Vf1fl11il~,:J'1Je),:j impedance '1Jel~'11EJ'Uel'U 'V!lJelU.U'1~U.'1t 

1'Vf'1(;11~t11i'rln~'1Jel~'V!lJelLLU'1~L'U'U base 

1.2 lil~'V!1 [Y bus] ~11:J15 inspection method 

1.3 lil~1i chain data structure L~mnu [Y bus] 

1.4 lil~G1{1~ directed graph '1Jel,:J1:::'U'U'iil1'V!t.111:J1v-Jvh~n1Vl'U\;\1~LL'1:::'V!1 incidence matrix [A]nxb 

1.5 li),:J'V!1 [Y bus] '1Je),:]1t'U'U 1 wvh~fl1'V!'U~ 1 ~ L\;11:J 1 ,ff [Y bus] = [A][ y prim][AY 
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(15 fl~LL'W'U) 2. '11m~uu1~vh~f11Vl'W~1m'W-Utl 1 

2.1 lil-:JL6ll DC power flow ?I-S1-:J?13Jfl11 P = [8'][8] 

2.2 '1-:JVl1 [ 8] Vf~'m.1~-:JVl1f11l;l-!lm V1'11 'W?l1tJG'l-!lbb~'1~bJ'W 
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(15 f'l:::LL'\J'U) 3. f11Vl'\J~b~1:::'U'UL'V.Jvh;{1mh-:ii1 V1° = 1L0°, V1b = lL-120°, Vf = 1L120° L'U'\JLL1'3i'U~ bus 1 

Lb~:::LU'WLL1-:i~'UeJ1-:i~-:i 1~rni1 Pd= 0.3000 bb~::: Qd = 0.1453 bU'W load bb'U'U constant power \1'3b'tt1fi 

backward/forward sweep L'Vlelvt1U 1-:i~'\J~ bus 2, 3 bbflt 4 (v'h 2 iterations) 

Q) . ® 
Zt, = 0.01 + J0.06 

@ 

Z12 = 0.0045 + j0.0092 l34 = 0.0503 + j0.1029 pd= 0.3000 

Infinite bus 
~ = 0.1453 
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(25 RtU,'\.J'\.J) 4. f11Vl'\.J\Plm1Ylm1l.l'1lll~'-t.1i5'1Jel-:J'Vll.lU1'\.JU,~:!Cl'IJ'Ui-:i·ru bb\,1~:i vertex bb'Vl'U'Vll.lU1'\.Jbb~:!U,(91~:! ed0 e U,'Vl'\.J 
'U 'U " ~ 

C1'U'Ub~elll1::vi11-:iviilu11.J 1\PlcJ ~1b~'IJ~n1vitJ\Pl 1 ~b'tl'IJ1tcJ :!'Vl1-:i'IJei-:iC1'U'U 
'IJ 

~T~~;::~=.;~t;~~~~~::1'1 n1V1'U\Plbb~:inirul.l1v'-:i1u\Plbill~'U\'1,cJ 

C 4.2 Y1un-:i11.J'IJ1cJ~ei-:i~11L~'UV11-:iluvm~n191~011~1hu 

1\Plm~ll~'U1u1nvr,Ji'.h'U T 1u-:ivr11tcJtV11.:ii'\.J~G'I\PlG11vr~u 
'IJ ' 

., . ' 
4.3 '1'1Vl11:iclt'Vl7.:Jifovi'1\Pl 'V!7n'11ll11Clb~ll~'\.Jlil1nvr,Ju1'\.J 

' 'IJ 
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(25 R~bL'U'U) 5. f11'Vl'U~ 

X1 - Xz - X3 - x4 = 1 
-x1 + 2x2 = 1 

-X1 + 3X3 + X4 = 1 
-X1 + X3 + 4X4 = 1 

5.1 ,Fl~~1tlm..Jfl11LVlelVb'UTU [A][x] = [B] bbi11mfl near optimal orderino 11i;i1tlm1Yl'Uel'1 [A] LLa~b1V'1cl1~tJ 
~ ~ ~ ~ ~ 

[A] L'VlllLvleJ1vfii fill-ins 'UelV~~~ 

5.2 '1'1'1111 Permutation matrix [P] bvleJ1-&i.'Ufl11b1V'1cl1~tJ [A] L'Vll.JLV!btl'U [A'] 

5.3 '11fl'Uel 5.2 '1'1'1111 [L] bLa~ [U] ~Vl1LVI [A']= [L][U] ~1V16 Cholesky's method 

5.4 '1'11-ii' [L] bLa~ [U] L'U'Uel 5.3 b~eJLLfl?ll.Jfl11V11 [X1 Xz X3 x4y 
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(15 i'l:ab'U'U) 6. fiTVl'U~ 

r-~ -1 -1 

-ii r 11 6 

~1 2 0 u.m: A-'= ¥ 6 3 A= 
0 3 3 2 -1 

-1 0 1 2 1 
Lilei A ilm"abtl~EJ'UbbtJ"-:iLtl'U 

- [-; -1 0 

-ii 2 0 A= 
0 0 4 

-1 0 1 
lil-:J'Vl1 A-1 1~EJ1i matrix inversion lemma 
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(10 \ii~LL'U'U) 7. '<il..:111(i)~,Jrrn~J..:i'VflJ(i)~&'l1l.l7'Jtl&'l11..:J1~'<il1n 3 vertices i:11'V!fo labeled graphs LL6'1~ unlabeled 

graphs 
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