‘uollnjos dn paads Jo/pue SapIAIp
018z ploAe 0] Bullaploal ‘uonezuoloe) N ‘saJnjons ejeq

‘ojelall
‘AV pue QVy J0jJ 9A|0S ‘uelqoder pjing - geie|N 240\ e
:dn Buiwon

‘uonejusws|dwi wyjioby YN o
(¥ ¥@d\\) Inopuey sjielag YN, :UONENWIOH MOJPEOT
ase?d a|gelleAn-oM] 10} ajdwexs ‘uoljelsa)| UOYMBN
9Se?d a|gelleA-auo 10} a|dwexa ‘Uoljela)| UOJMBN
Ads ‘esieds ‘00|leds
‘194,0€7.%, Jew.lo] ‘Jueoss ‘[1abj :suonouny gepeiN |[njesn e
‘waisAs 333| sng-7| Jo} [A] Buipjing .
¢, 7# YJOMBWOH U0 sjuswwo)/suonsany
jsuonsanp .
:Aepo] 10} soido|

610C ‘9 484 PSM / yr 984 UOIN L1 @1n}o97 - 0y2s 33



[Ybus] for l4-bus IEEE system: IEEEl4.cdf Produced by: 1f.m

up———— Programmed by: Bruce Mork
(1,1 6.0250 ~-19.44711 Date: 01 Feb 2006
(2,1) -4.9991 +15.26311
(5,1) -1.0259 + 4.23501
(1,2) -4.9991 +15.26311
(2,2) 9.5213 -30.27211i
(3,2) -1.1350 + 4.78191
(4,2) -1.6860 + 5.1158i
(5,2) -1.7011 + 5.1939i
(2,3) -1.1350 + 4.78191
(3,3) 3.1210 - 9.8224i
(4,3) -1.9860 + 5.06881
(2,4) -1.6860 + 5.11581
(3,4) -1.9860 + 5.06881
(4,4) 10.5130 -38.65421
(5,4) -6.8410 +21.57861
(7, 4) 0 + 4.88951
(9,4) 0 + 1.85551i
(1,5) -1.0259 + 4.23501
(2,5) -1.7011 + 5.1939i
(4,5) -6.8410 +21.57861
(5,5) 9.5680 -35.53361
(6,5) 0 + 4.25741
(5,6) 0 + 4.25741
(6,6) 6.5799 -17.34071i
(11, 96) -1.9550 + 4.09411
(12, 6) -1.5260 + 3.176#1
(13, 6) -3.0989 + 6.10281
(4,7) 0 + 4.88951
(7,7 0 -19.54901
(8,7) 0 + 5.67701
(9,7) 0 + 9.09011
(7,8) 0 + 5.67701
(8,8) 0 - 5.67701
(4,9) 0 + 1.85551
(7,9) 0 + 9.09011i
(9,9) 5.3261 -24.0925i
(10,9) -3.9020 +10.36541
(14,9) -1.4240 + 3.02911
(9,10} -3.9020 +10.36541
(10,10) 5.7829 -14.76831
(11,10) -1.8809 + 4.4029i
(6,11) ~-1.9550 + 4.09411
(10,11) -1.8809 + 4.40291
(11,11) 3.8359 - 8.49701
(6,12) -1.5260 + 3.17601
(12,12) 4.0150 - 5.42791
(13,12) -2.4890 + 2.25201
(6,13) -3.0989 + 6.10281
(12,13) -2.4890 + 2.25201
(13,13) 6.7249 -10.66971
(14,13) -~1.1370 + 2.31501
(9,14) -1.4240 + 3.02911i
(13,14) -1.1370 + 2.31501
(14,14) 2.5610 - 5.34401



Network topology, spy(Ybus):
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Sparsity = 54/14x14 = 27.55%
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FE S250

Newton-Raphson Power Flow o
,,,,,,,, e .5 /
- Active and Reactive Power Flownig ____b bus k e j"-- f: ‘ \{K" Vi
| Sk
. <P rl; n=1 ) \”L’ - ‘\[(4\@')
o\ 5 X k=1,2,..,.N e
' , =V, |Z|Y,,,||V |sin(&;, — &8, — 6,,) . BEICER  h
T2 et el [T Tl
3y " e’
Sk = 2 MNile A
- Let: : WK ) € [ i X
[ 5, ] [ B ] [ B(x)
[6] Oy [P] P, f(x)= [ (x):l P,(x)
X = = = =
vITln | 7TlelT|a 007 | &
_VN ] LQN i LQN (x)_
where V, P, and Q terms are in per unit and J terms are in radians.
A | 2
[ B, & | Hh b,
s, @, | &,
P, ® | & P,
s | .98, 2, | &, EA
X, _ X | & A,
a8, by | H, Wy
0% Dy | XD D
| 55, a5, | &, EA




- Jacobian Entries:

For nzk: h/
3

X, .
M, = 2=V |V |V sin(8, - 6, - 6.,)

n

Be W, |Vl c0d8, - 8, - 8,,)

12, =

(= 0;% = —i|Fu Vil cos( 8, - 8, - 6,)

Ja,, = % = |Vk||Yh|sin(6k -5,-6,)

Forn=k
P, N )
I, = _&; = [ ¥V, sin (S, - 5, - 64,)
' ek

(Jz ~ P, [Eu o8By + S|, |V cos 5, - 5, - 6,,)

n=1

Z 'Vllem"V@&—@—Om)
n=k m’
T4, §*=—|V||Y"|sm0 +S|% | sin(5, - 5, - 6,)
k n=1
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N SN
- Use Newton Raphson to solve: (V'(gd W

1) Use P & Q equations to calculate Ay(

iy <| PO P Plx()]
Y= a0m) ]| 0-01x)]

- where: 4

)

If Convergence criteria is met, quit.

2) Calculate the Jacobian. ,‘}C{' a:"l oM .

3) Use LU Factorization to solve: / s eX =
[Jl(l) 12(1)][A5(1)] ‘AP(i)]

I30) | J4() LAV ()| | AQG)
4) Compute: ]
sieny | AHD_[80)] [ 4%0)
V@i+) | [V(@) [AV()
5) Goto 1.
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