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MANUIN 1.
TsunsuilFlumsimsizrmygaingdluszuulnihid

REM XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
REM

REM CPF- Voltage Collapse porgram with compensate element

REM

REM XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

DIM tap(40, 40), b(40, 40), a(40, 40), f/& (40, 40), back(40, 40), inv(40, 40), i(40,
40), T(40, 40), x(40, 40), xy(40, 40). | /) |
@0), value(40), y(40, 40), yy

DIM pf(40), pg(40), pl(40), yb( (40,40)

(40, 40), yyy(40, 40), v(40), ‘
DIM yyo(40), yo(40), yc(40)

DEFSNG A

maxbus = 30: basemva = 1 2

est = .005: Ip = 0: weak = 0  8:+frec .
shunt = 0: kl = .5: kg = .5: Itc : :ﬁ‘\
TIMER ON 2
stimes = TIMER
CLS
REM

REM k% Load FIOW mk sdokokokok
REM *****  Change the valte here for difference test system AR

— A NS AT B

th(11) = -6.1345: th(l = -9.4036: th(13) (8 .2049: th(14) = -10.3086: th(d = -10.36

A o WL S E I (VI 2 el

th(26) = -11.3345: th(27) = -10.6624: th(28) = -6.8671: th(29) = -11.8893: th(30) = -12.7699

v(1) = 1.05: v(2) = 1.0338: v(3) = 1.0313: v(4) = 1.0263: v(5) = 1.0058

v(6) = 1.0208: v(7) = 1.0069: v(8) = 1.023: v(9) = 1.0332: v(10) = 1.0183
v(11) = 1.0913: v(12) = 1.0399: v(13) = 1.0883: v(14) = 1.0236: v(15) = 1.0179
v(16) = 1.0235: v(17) = 1.0144: v(18) = 1.0057: v(19) = 1.0017: v(20) = 1.0051
v(21) = 1.0061: v(22) = 1.0069: v(23) = 1.0053: v(24) = .9971: v(25) = 1.0086



VERSION 4.00

Begin VB.Form Forml
AutoRedraw = -1 'True
Caption = "VOLTAGE COLLAPSING POINT ANALYSIS PROGRAM"
ClientHeight = 8595
ClientLeft = 1095
ClientTop = 1515
ClientWidth = 9885
Height = 9270
Left = 900
LinkTopic = "Forml"
ScaleHeight = 35.813
ScaleMode = 4 'Characte
ScaleWidth = 82.375
Top = 1035
Width = 10275

Begin VB.Label Label5

Height = 255
Left = 6120
TabIndex = 4
Top = 360
Width = 855
End
Begin VB.Label Label4ﬂ u El ’J V] ﬂﬂsw El’] n ﬁ
Height = 255U
ﬂma\‘iﬂiﬁuuﬁ’l?ﬂﬂ’lﬁ&l
TabIndex L
Top = 360
Width = 480
End

Begin VB.Label Label3
Caption = "seconds"

Height = 255



Left = 6960

TabIndex = 2

Top = 360

Width = 735
End

Begin VB.Label Label2

Caption = "minutes"
Height = 255
Left = 5520
Tablndex = 1
Top = 360
Width = 615
End
Begin VB.Label Labell
Caption = "Spent tim
Height = 255
Left = 4080
TabIndex =0
Top = 360
Width = 975
End

End

Attribute VB_Name = "Form1"

Aucbute VE_Crestable - ﬁseu g M gm TNYINT

Attribute VB_Exposed = F

—— awwa\mmumfmmaﬂ

Private Sub Form_DBIClick()

Rem XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

Rem

Rem CPF- Voltage Collapse porgram with compensate element

Rem

Rem XXXXXXXXXXHXXXXXXXXXXXHXXXXXXHXXXXXXXXXXXXXXXXXXXXXXHXXXXUXXXXX

Dim tap(40, 40) ', b(40, 40),



Dim a(40, 40), m(40, 40), front(40, 40), back(40, 40), inv(40, 40), i(40, 40), r(40, 40), x(40, 40), xy(40, 40)
Dim pf(40), pg(40), pl(40), yb(40, 40), ybb(40, 40), th(40), 1a(40), value(40), y(40, 40), yy(40, 40), yyy(40, 40), v
(40), ql(40), qg(40)

Dim yyo(40), yo(40), yc(40)

maxbus = 30: basemva = 100
est = 0.001: Ip = 0: weak = 0: it = 0: stp = 8: freq = 60: sbase = 1
shunt = 0: kI = 0.5: kg = 0.5: Itc = 0: setx = 1

' TIMER ON
stimes = Timer

Cls

Rem:

Rem Initial V. cdcl . \Q“\ \ ===
Rem ad WY

Rem ***%% Load Flow Data - Base o H M \\ Heokok

Rem *****  Change the value here for differc :,,pﬁ [eSt S}

th(1) = 0: th(2) = -2.7339: th(3) 244.6815: th(4) = -5.6077: th(5) S99

-20l9268

th(6) = -6.4547: th(7) = -8.0244: %-r
th(11) = -6.1345: th(12) = -9.4036:Em) = -8.2049: th(14) = -0.3086@1(15) =-10.36
th(16) = -9.9028: th(17) = -10.1356: th(18) = -10.9253: th@9) = -11.0615: th(20) = -10.831

o s SR VI BB g - o

th(26) = -11.3345: th(27) = - 6624 th(28) = -6. 8671: th(29) = - 1 8893: th(30) 5 12 7699
YRIANN I NM’TW]EHEI d

v(1) = 1.05: v(2) = 190338: v(3) = 1.0313: v(4) = 1.0263: v(5) = 1.0058

v(6) = 1.0208: v(7) = 1.0069: v(8) = 1.023: v(9) = 1.0332: v(10) = 1.0183

v(11) = 1.0913: v(12) = 1.0399: v(13) = 1.0883: v(14) = 1.0236: v(15) = 1.0179

v(16) = 1.0235: v(17) = 1.0144: v(18) = 1.0057: v(19) = 1.0017: v(20) = 1.0051

v(21) = 1.0061: v(22) = 1.0069: v(23) = 1.0053: v(24) = 0.9971: v(25) = 1.0086

V(26) = 0.9908: v(27) = 1.0245: v(28) = 1.0156: v(29) = 1.0047: v(30) = 0.9932



la(1) = 0: 1a(2) = 0: 1a(3) = 0: 1a(4) = 0: 1a(5) =

la(6) = 0: 1a(7) = 0: 1a(8) = 0: 1a(9) = 0: 1a(10) = 0
la(11) = 0: 1a(12) = 0: 1a(13) = 0: la(14) = 0: la(15) = 0
la(16) = 0: 1a(17) = 0: 1a(18) = 0: 1a(19) = 0: 1a(20) = 0
la(21) = 0: 1a(22) = 0: 1a(23) = 0: 1a(24) = 0: 1a(25) = 0
1a(26) = 0: 1a(27) = 0: 1a(28) = 0: 1a(29) = 0: 1a(30) = 0

pg(l) = 138.48: pg(2) = 57.56: pg(3) = 0: pg(4) = 0: pg(5) = 24.56
pg(6) = 0: pg(7) = 0: pg(8) = 35: pg(9) = 0:
pg(11) = 17.93: pg(12) = 0: pg(13) = 1691 p (14
pe(16) = 0: pg(17) = 0: pg(18) = 0: pa(10Y="0: pa(2
pg(21) = 0: pg(22) = 0: pg(23) =
pg(26) = 0: pg(27) = 0: pg(28) = 0*

qg(1) = -2.79: qg(2) = 2.47: qg(3)
qg(6) = 0: gg(7) = 0: qg(8) = 34.84:

qg(26) = 0: qg(27) = 0: qg(28) =
Vi

pl(1) = 0: pl(2) = 21.7: pI(3) = 2.4@1(4) _

pl(6) = 0: pl(7) = 22.8: pI(8) = 30: PI@) = 0: pl(10) = 5.8, ,

pICLD) = 0: pl012) = 112: i) ] 4 E}Q)‘FFEWIS@ WEINS

pl(16) = 3.5: pl(17) = 9: pl(#) = 3.2: pi(19) = 9. 5 pl20) = 2. 2

pl21) = 17.5: pl(ﬂmﬁﬁﬂ(?mﬂﬁqq g a t

pl(26) = 3.5: pl(27) £ 0: pl(28) = 0: pI(29) = 2.4: pl(30) = 10.6

ql(1) = 0: qI(2) = 12.7: qI(3) = 1.2: ql(4) = 1.6: qI(5) = 19

ql(6) = 0: gI(7) = 10.9: qI(8) = 30: ql(9) = 0: qI(10) =

ql(11) = 0: qI(12) = 7.5: ql(13) = 0: ql(14) = 1.6: ql(15) =

ql(16) = 1.8: qI(17) = 5.8: ql(18) = 0.9: qI(19) = 3.4: ql(20) = 0.7
ql(21) = 11.2: qI(22) = 0: ql(23) = 1.6: ql(24) = 6.7: ql(25) = 0



ql(26) = 2.3: ql(27) = 0: q1(28) = 0: ql(29) = 0.9: q1(30) = 1.9

For j = 1 To maxbus
pl(j) = pl(j) / basemva
ql() = q1(j) / basemva
pg@) = pg(j) / basemva

qg() = qg(j) / basemva
Next j

pf(1) = 0: pf(2) = 30.33: pf(3) = 26.56: pf(4

-

pf(6) = 0: pf(7) = 25.55: pf(8) = 45: p mh:—- (10 |
pt(11) = 0: pf(12) = 33.8: pf(13) = 0N |

pt(16) = 27.21: pf(17) = 32.79: pf(18 L0 L 100 of20). = 17.65
pf(21) = 32.62: pf(22) = 0: pf(23
pf(26) = 33.31: pf(27) = 0: pf(28) =0

Rem *¥k#kskskokokskskokskskorkokskkokkdk  Yhyg

Rem **¥**¥* r jg the value of Resistan
Rem **¥#k*% X jsthe value oﬁmpedance (& *..—.'::.,..,.

W

Rem stk sk sk sk sk sk sk e she ke ok sk sk sk ok ok ey

Rem *****  Change the value gi'
1(1, 2) = 0.0192: x(1, 2) = 0.0575
12, 1) = (1, 2): x(2, 1) = x(1, 2)

r(1, 3) = 0.0452: x(1, 3) ﬂ%ﬂqwﬂijal’]ﬂi

(3, 1) = (1, 3): 3, 1) —x

- QIR T UNTINY A
14, 2) =1(2, 4): x(éﬂ 2) =x(2, 4)

1(3, 4) = 0.0132: x(3, 4) = 0.0379

r(4, 3) =1(3, 4): x(4, 3) = x(3, 4)

1(2, 5) = 0.0472: x(2, 5) = 0.1983

(5, 2) =12, 5): x(5, 2) =x(2, 5)

r(2, 6) = 0.0581: x(2, 6) = 0.1763

(6, 2) = 1(2, 6): x(6, 2) = x(2, 6)



1(4, 6) = 0.0119: x(4, 6) = 0.0414
1(6, 4) = 1(4, 6): X(6, 4) = x(4, 6)
1(5, 7) = 0.046: x(5, 7) = 0.116
(7, 5) = 15, 7): x(7, 5) = x(5, 7)
1(6, 7) = 0.0267: x(6, 7) = 0.082
1(7, 6) = (6, 7): x(7, 6) = x(6, 7)
r(6, 8) = 0.012: x(6, 8) = 0.042
1(8, 6) = 1(6, 8): x(8, 6) = x(6, 8)
1(6, 9) = 0: x(6, 9) = 0.208

r(9, 6) = r(6, 9): x(9, 6) = x(6, 9)
1(6, 10) = 0: x(6, 10) = 0.556
r(10, 6) = r(6, 10): x(10, 6) = x(6, 10
19, 11) = 0: x(9, 11) = 0.208
(11, 9) = 19, 11): x(11, 9) = x(9
1(9, 10) = 0: x(9, 10) = 0.11

r(10, 9) = 1(9, 10): x(10, 9) = x(9, 1
14, 12) = 0: x(4, 12) = 0.256
1(12, 4) = 1(4, 12): x(12, 4) = x(4, 12)
(12, 13) = 0: x(12, 13) = 0.14

(13, 12) = r(12, 13): x(13, 12) ="%(.
(12, 14) = 0.1231: x(12, 14) = b:
r(14, 12) = 1(12, 14): x(14, 12) = x(I2, 14}
r(12, 15) = 0.0662: x(12, 15) = 0.1304 .

1(15, 12) = r(12, 15): x(lsﬂz)leE’ ’a)(n Ej‘ VI j w Ell] n ‘j

r(12, 16) = 0.0945: x(12, 16"'- 0.1987

-2 QBRI U TN YA 8
(14, 15) = 0.221: x84, 15) = 0.197

r(15, 14) = r(14, 15): x(15, 14) = x(14, 15)

r(16, 17) = 0.0824: x(16, 17) = 0.1932

r(17, 16) = r(16, 17): x(17, 16) = x(16, 17)

(15, 18) = 0.107: x(15, 18) = 0.2185

r(18, 15) = r(15, 18): x(18, 15) = x(15, 18)

r(18, 19) = 0.0639: x(18, 19) = 0.1292



(19, 18) = r(18, 19): x(19, 18) = x(18, 19)
r(19, 20) = 0.034: x(19, 20) = 0.068

1(20, 19) = 1(19, 20): x(20, 19) = x(19, 20)
(10, 20) = 0.0936: x(10, 20) = 0.209

(20, 10) = r(10, 20): x(20, 10) = x(10, 20)
£(10, 17) = 0.0324: x(10, 17) = 0.0845
(17, 10) = £(10, 17): x(17, 10) = x(10, 17)

r(10, 21) = 0.0348: x(10, 21) = 0.0749

(21, 10) = r(10, 21): x(21, 10) = x(10, 21) _
(10, 22) = 0.0727: x(10, 22) = 0.1499
1(22, 10) = 1(10, 22): x(22, 10) = x(105s

121, 22) = 001162 x(21, 22) = 0.(;7
1(22, 21) = r(21, 22): x(22, 21) =

r(15, 23) = 0.1: x(15, 23) = 0.20
1(23, 15) = 1(15, 23): x(23, 15) =
(22, 24) = 0.115: x(22, 24) = 0.179
(24, 22) = 1(22, 24): x(24, 22) = x(22484
(23, 24) = 0.132: x(23, 24) = 0.27
(24, 23) = 1(23, 24): x(24, 23) = x(23, 24) 257 78
(24, 25) = 0.1885: x(24, 25) = ,L),_ g S
(25, 24) = 1(24, 25): x(25, 24) -tf_'-
(25, 26) = 0.2544: x(25, 26) = 0.3
1(26, 25) = 1(25, 26): x(26, 25) = x(2§, 26)

r(25, 27) = 0.1093: x(25, ﬂwgq wﬂﬂjw Ell]n‘j

(27, 25) = 1(25, 27): x(27, 3'5) = x(25, 27)

-0 QRN T NN A 2
(27, 26) = 1(26, 27 x(27, 26) = x(26, 27)

r(27, 29) = 0.2198: x(27, 29) = 0.4153

1(29, 27) = 1(27, 29): x(29, 27) = x(27, 29)

1(27, 30) = 0.3202: x(27, 30) = 0.6027

(30, 27) = (27, 30): x(30, 27) = x(27, 30)

(29, 30) = 0.2399: x(29, 30) = 0.4533

r(30, 29) = r(29, 30): x(30, 29) = x(29, 30)



1(8, 28) = 0.0636: x(8, 28) = 0.2

r(28, 8) = (8, 28): x(28, 8) = x(8, 28)

1(6, 28) = 0.0169: x(6, 28) = 0.0599

(28, 6) = (6, 28): x(28, 6) = x(6, 28)

Rem

Rem

Transformer Data

Re

For k = 1 To maxbus

For j = 1 To maxbus

tap(k, j) =1

Next j

Next k

tap(6, 9) = 1.0155
tap(6, 10) = 0.9629
tap(4, 12) = 1.0129
tap(28, 27) = 0.9581

4

I

1P

Select for of €ompensate elementy, , =

Z
Rem=== E
Rem =======
e

a ‘H%#I% A3

e ssone RV RN T 0 NN INAE

"Print "Please input Bus number if you want to specify bus "

'INPUT "Or select 0 to automatic diagnose'; selt: CLS

selt = Val(InputBox("Please input bus number if you want to specify bus " & Chr(13) & Chr(10) & "Or select O to

automatic diagnose™))

Cls

'INPUT "Please select (1) for compensate system "; cps



cps = Val(InputBox("Please select (1) for compensate system "))

Rem ==—=—==—— If select wrong number ==========
Rem *##¥*  Change the value here for difference test System. —dakas
If selt > maxbus Or selt < 0 Then GoTo start

Cls

If cps <> 1 Then GoTo cps

inputitem:

'INPUT "Select 1 for Series C, 2 for.S.

Item = Val(InputBox("Select 1 for |
If Item = 1 Then GoSub se
If Item = 2 Then
shunt = 1
'INPUT "Which Bus this Sh

GoSub shunt
Cls

End If

If Item = 3 Then GoSub ltc

AU ININTNYINT

Rem k¥*kkikkk T cage ommever select any 1ten* *****************

1f1tem>40r1teﬁwlﬂﬁ“&ﬂﬁ'fu quq ﬂﬂq a H

'INPUT more$

more$ = MsgBox(" MORE ? ", vbYesNo)
If more$ = vbYes Then GoTo inputitem
Cls

Rem ***********************************************************************

Rem, dkahok If the compensated system was selected pokpedich



Rem **###*3% The value of r,x will changed and will effected here *#**#k#x
Rem koo yb(,j)+ybb(i,j)j =-1/(r+xj) kR ook ok
Rem ***********************************************************************
cps:
For k = 1 To maxbus
For j = 1 To maxbus
If (r(k, j) * r(k, j)) + (x(k, j) * x(k, 7)) = 0 Then GoTo cont
yblk, j) = (r(k, j) / ((r(k, j) * vk, ) + (x(k, j) * x(k, j)))) / tap(k, j)

cont:
Next j
Next k
Cls

Rem:

Rem Transformer

Rem:
yo(6) = yb(6, 9) * (1 - (ap(6, 9)) / (tap(@h9), 25
¥yo(6) = ybb(6, 9) * (1 - (tap(6, 9)) / (tap(6, 9=
Yo(9) = yb(9, 6) * ((tap(6, 9) - D tap(® 9) £
yyo(9) = ybb(9, 6) * ((tap(6, 9) ..q,;_,.“—‘ 6,9) Y
yo(10) = yb(10, 6) * ((tap(s, 10>-E/tap : a
yyo(10) = ybb(10, 6) * ((tap(6, 10) - B Ltap(6, 10))

yo(4) = yb(4, 12) * (1 - (tﬁ u)&ldaa W)E}ZV] 5 w Ell] n i

yyo(d) = ybb(4, 12) * (1 - (f4p(d, 12)) / (tap(4, 1) 2))

yo(12) = yb(4, IZQ(WQﬂ Qﬁﬁﬁu uwr]q Vl Elrl a E]

yyo(12) = ybb(4, 12)F* ((tap(4, 12) - 1) / tap(4, 12))

(1 - (tap(6, 10)) / (tap(6, 10) A 2))
10) * (1 - (tap(6, 10)) / (tap(6, 10) ~ 2))

yo(28) = yb(28, 27) * (1 - (tap(28, 27)) / (tap(28, 27) A 2))
yyo(28) = ybb(28, 27) * (1 - (tap(28, 27)) / (tap(28, 27) A 2))
yo(27) = yb(28, 27) * ((tap(28, 27) - 1) / tap(28, 27))
yyo(27) = ybb(28, 27) * ((tap(28, 27) - 1) / tap(28, 27))

RCIIL _______




Rem Half Line Charging Admittance

RCII;

ye(1) = 0.0468
ye(2) = 0.0844
yc(3) = 0.0246
yc(4) = 0.0271
ye(5) = 0.0311
ye(6) = 0.0427
ye(7) = 0.0187
ye(8) = 0.0259
yc(28) = 0.0279

Rem *********************** 5 fe o o o e o oie SRk Sfeste ok SR SR sk ok ok sk skeok sk sk ok sk

Rem **%* Input the valu

Rem *** Yij(i<>j)=Yij and

Rem Fsksrokokokokokesksksk sk sk sk sk ok skokokokokokokoskok e 3k >k sk sk ok ok sk sk sk ke sk sk

Rem *****  Change the value here for ¢

Rem

Rem

Rem - —

Print "Ybus Forming"

For k= 1 To maxbs ﬂungﬂwiwﬂﬂﬂi

For j = 1 To maxbus
s ARIANNTNUNNIING 1Y
Yy, 3 =
If k <> j Then
xy(k, j) = yb(k, j): yyy(k, j) = ybb(k, j)
End If

If k = j Then

For u = 1 To maxbus



xy(k, k) = xy(k, k) - yb(k, u)
yyy(k, k) = yyy(k, k) - ybb(k, u)
Next u
xy(k, j) = xy(k, j) + yo(k)
yyy(k, j) = yyy(k, j) + yyo(k) + yc(k)
End If

Next j
Next k

For k = 1 To maxbus

For j = 1 To maxbus

y(k, j) = Sqr(xy(k, j) 2 + yyy
If xy(k, j) = 0 Then

If yyy(k, j) <0

If yyy(k, j) > 0

End If

If xy(k, j) <> 0 Then

res = Abs(yyy(k, j) / xy(k, j))

'For u = 0 To 90 Step 0. "ll

'If Abs(res - (Tan(u * (2 4.‘ ';'

u = Atn(res) * 180 /22 * 7 |
If xy(k, j) > 0 Then

Ifwyﬂ%&*le@y%ﬁwl INYINT

Ifyyy(k, <0 Then yy(k, j) 7 -1 * u

B“dﬂW'Waﬂﬂ‘iﬁUNWl’mmﬁﬂ

If xy(kflj) < 0 Then
If yyy(k, j) > 0 Then yy(k, j) = 180 - u
If yyy(k, j) < 0 Then yy(k, j) = 180 + u
End If
'End If
'Next u

End If



Next j
Next k

Cls

Rem:

Rem Identify that which bus is the weakest =

Rem:
Cls
If selt <> 0 Then
GoTo busselected

End If

weakest:

weak = 0

c=0.5 * (3.57888)

Print "Finding Weakest Bus"

For jj = 2 To maxbus

bus = jj

theta = th(bus): lamda = 0

GoSub jacobian

GoSub inverse

s = 1, ﬂumwmwmm

dv = inv(2, 3

m—@maﬂﬂimumwmaﬂ

value(jj) = dv / (c) 1

Next jj
Cls

Max = 2
For jj = 3 To maxbus

If Abs(value(jj)) > Abs(value(Max)) Then



Max = jj
End If

Next jj

weak = 1

Print "Weakest bus is bus number"; Max
bus = Max

GoTo cpf

RCII.

RUIL
busselected:
Max = selt

bus = Max

Print "Bus selected is bus number";

weak = 1

GoTo cpf

End

Rem: . V T

Rem Contm Power Flow

o ﬁ%%%%q#ﬂ% WYIAT—
QRN IUUNINYA Y

Remn *kkdkioksk voﬂ>us)—Voltage at each bus (by initial value) ¥k

Rt ki - but v is the calculating value FRATISRR
theta = th(bus): lamda = 0

predictor:

Rem xxxxxxxxXXXXXXXXXXxXXXXXxX PREDICTOR XXXXXXXXXXXXXXXXXXXXXXXXXX



Rem *#*3*#*x4d%  If | TC added this must effect the system — Hkssdokskksborx

Rem XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

Rem FFkskskskskskokskokokokskskeskskokoskokokokokokokokokokokskeok sk sk stk sk sk sk sk sk sk skoskokskeosksk sk sk sk sk sk sk sk ok skokoskokoskokoskokoskok ok

Rem ***##*  Increase step size after critical point passed ¥k

Rem Hskskskskskskokoskoskskok stk skosk sk ok skok ok ok sk ook ok skeske stestesteste st stesteste sk stesototeotokskosk s sk sk stk sk sk ok skok skok skok sk skok sk

If setx = -1 Then

stp = stp * 2
End If

GoSub jacobian

GoSub inverse

dtheta = inv(l, 3)
dv = inv(2, 3)

dlamda = inv(3, 3)

Rem FHskkskskskokskeskskokokskokoskokskokoskok skokokokosk ook .ﬂl' ok sk skt sk sk kool sk sk skook ok sk skokook ok

Rem **** Remember the old value to re-use When critic gt Teached **d*

Reem ##Hkkskkoktokowskokokkokkok ok kon otk ek ok e st ke ok sk o e ks sk ok
oldtheta = th(bus) \7 AX J
- i
_ |
oldv = v(bus) Wl

oldlamda = lamda

GoSub update ﬂ‘”ﬁ]’)'ﬂﬂﬂﬁ“ﬁnﬂﬁ
"L AININNMINIAY

Rem xxxxxxxxxxx CORRECTOR XXXXXXXXXXXXXXXXXXXX
Rem IF shunt = 1 THEN GOSUB shunt
GoSub functio

GoSub jacobian

Fork=1To 3

Forj=1To 3



a(k, j) = -a(k, j)
Next j
Next k

GoSub inverse

Fork=1 To 3
Forj=1To3
front(k, j) = inv(k, j)
back(k, j) =0
Next j
Next k

back(l, 1) =p
back(2, 1) =q

GoSub mult33
dtheta = m(1, 1)
dv =m(2, 1)

dlamda = m(3, 1)

| v:
[

If (det3 > 0) Then

AULINENINYINT
ARIANTAUNN TN

~If lamda < 0.0001 Then
LOCATE 5, 5: Print "Lamda < 0.001 End": End
MsgBox ("Program Terminate")

End
End If

R ek kskskskoskokeskskokokesk stk sk ke sk kool skestok sk sk skesteokok sk skoskokokesfestok sk skotokokok stotokskskotokskostokolokskokokokokskok skokok sk



Rem *###*¥*4%  Variable to check the display statement ot

Rem Sk 3k sk sk sk ok ok ok sk ok Sk sk ok sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skt sk sk sk sk sk ok sk sk sk ok sk sk sk ok sk sk skesk sk sk sk sk sk sk sk sk sk sk sk sk ok

If Abs(det3) < 0.01 Then

minl = Int((Timer - stimes) / 60)

LOCATE 2, 10:

Forml.CurrentX = 10: formlcurrenty = 2

Forml .Print "det="; det3; "Lamda ="; lamda; " Collapse times ="; minl; "Mins"; (Timer - stimes) - (mins * 60); "
Secs"

setx = -1: stp = 0.25
th(bus) = oldtheta
v(bus) = oldv

lamda = oldlamda
GoTo predictor

End If

GoSub cupdate

Rem

Rem ======== Checking point for criti
Rem FH#kskskskskskskkkk D.I.Clde if it (&

If (Abs(dtheta) > est) Or (Abs(dla ) > est) O

it=1it+ 1

— ﬂuﬂqwﬂwswaﬂnﬁ
Ifweak-menawmmmumwmaa

Ip=1p+1

GoSub result

GoTo predictor
End If

Return

End If



End

critical:

th(bus) = oldtheta
v(bus) = oldv
lamda = oldlamda
stp = stp * 0.89
GoTo predictor

Rem

Rem XXXXXXXXXXXXXXxx Subrouti
Rem =====——=——r Jacobian
jacobian:

a(l, 1) = 0: a(1, 2) = 0: a(l, 3) =
a2, 1) = 0: a(2, 2) = 0: a(2, 3) = 0
a3, 1) = 0: a(3, 2) = 0: a(3, 3) = 0
For j = 1 To maxbus

If j = bus Then j = j + 1

a(l, 1) = a(l, 1) + (v(bus) * v(j
a(l, 2) = a(l, 2) - (v(j) * y(bus,‘
a(l, 3) = (pg(bus) * kg) - (kI * sbs * Cos(pf(bus) * (22 180)) |

a(2, 1) = a(2, 1) - (v(bus) * v(j) * y(bus..j) * Cos(((th(bug) # th(j) - yy(bus, j)) * (22 / 7)) / 180))

00 = a2 -0 ﬂ“u BRI N INEART o

a(2, 3) = -(kl * sbase * Sin (bus) @2 /7). 12‘0))

P QRIANNTU NN Y

a(3,2)=0

BibEs, ) * (22 /7)) / 180))
X3, /7)) / 180))

a(3

-

a3,3) =1
If setx = -1 Then a(3, 3) = -1

Next j

a(l, 2) = a(l, 2) - (2 * v(bus) * y(bus, bus) * Cos((-yy(bus, bus) * (22 / 7) / 180)))
a(2, 2) = a(2, 2) - (2 * v(bus) * y(bus, bus) * Sin((-yy(bus, bus) * (22 / 7) / 180)))



Return

Rem === Inverse Matrix =

inverse:
GoSub adjoint

GoSub det3

Fork =1 To 3
Forj=1To 3

inv(k, j) = (i(k, j) / det3)
Next j

Next k

Return

Rem Find '... edi

update:

th(bus) = th(bus) + (stp * dtheta) "E
v(bus) = v(bus) + (stp * dv)

z“:;—‘*“““““tp*dlﬂ‘utl’WIEm’iW BIN3
- ’QW'laﬂﬂ‘iﬂJﬂJﬁﬂﬂmﬁﬂ

th(bus) = th(bus) + (dtheta)
v(bus) = v(bus) + (dv)
lamda = lamda + (dlamda)

Return



Rem = Function Value

functio:

p=0:q=0:pgx=0:qgx =0

For j = 1 To maxbus

If j = bus Then j = j + 1

P =P - (v(bus) * v() * y(bus, j) * Cos((th(bus) - th(j) - yy(bus, j)) * (22 /7)) / 180))
4= - (v(bus) * V() * y(bus, j) * Sin(((th(bus) - th() - yy(bus, })) * (22 / 7)) / 180))

pgx = pgx - (v(bus) * v(j) * y(bus, j) * Cos(((tk (bus, ) * (22 / 7)) / 180))

qgx = qgx - (v(bus) * v(j) * y(bus, j) * s, i) * (22 /7)) / 180))

Next j :

P =P+ pg(bus) * (1 + (lamda * ke Fllbusunda < (K Cos(pf(bus) * (22 / 7) / 180)) - (v(bus) * v
(bus) * y(bus, bus) * Cos(-yy(bus, 8 : 141 13 \

q =g + qc + qg(bus) - ql(bus) - la
* Sin(-yy(bus, bus) * (22 / 7) / 180 _
pgx = pgx - (v(bus) * v(bus) * y(b 3 *[Cos(fyby b R2/%) / 180)) -
qgx = qgx - (v(bus) * v(bus) * y(bus, biis) F i , ous) ¥Y22Y 7) / 180))
Return | = \

Rem kst stk sk ok sk sk sk sk sk sk sk sk sk sk skeokak sk
T

Rem Adjoint - Transpose matrix | "7 ' ."'H‘

i i

ﬂ'LJEJ’JVIEJVIﬁWEJ’]ﬂ‘i

Rem FFkskdotriokokskokskokk Ele t# (l 1) *****************

- RARIN T NN INYIA Y

store3 = a(3, 2): storé4 = a(3, 3

adjoint:

GoSub det2
i(1, 1) = det2

Rem KKk ok sk ok ok skook sk ok sk skok Element # (1,2) Sk sk sk sk sk sk kR sk skok sk sk ok
storel = a(2, 1): store2 = a(2, 3)

store3 = a(3, 1): store4 = a(3, 3)



GoSub det2
(2, 1) = -det2

Rem Sk ks ok sk ok ok sk ok ok ok skok sk Element # (1’3) Sk 3k k sk sk sk ok ok sk ok sk sk sk ok ok
storel = a(2, 1): store2 = a(2, 2)

store3 = a(3, 1): stored = a(3, 2)

GoSub det2

13, 1) = det2

Rem *#s#ckskskkskkss*k Element # 2,1)
storel = a(l, 2): store2 = a(l, 3)
store3 = a(3, 2): store4 = a(3, 3)
GoSub det2

i(1, 2) = -det2

Rem sk skesk ok sk ok ok sk ok ok ok skeok ok Element # (
storel = a(l, 1): store2 = a(l, 3)
store3 = a(3, 1): store4 = a(3, 3)
GoSub det2
(2, 2) = det2
{7

Rem *iimsikkkiis Element # (23) *
2’

storel = a(l, 1): store2 = a(l, 2)

Sore =40, 1 siored = ﬂ%JEl’J'VIEWI'WIEI'lﬂ‘i

— QRININTAUNNINYIAD

Rem sk sk sk sk sk ok sk sk ok skokok sk Element # (3’1) She sk sk sk sk sk sk sk sk sk sk sk sk sk sk ok
storel = a(l, 2): store2 = a(l, 3)

store3 = a(2, 2): store4 = a(2, 3)

GoSub det2

(1, 3) = det2



Rem stk skskosk sk sk ok sk sk ok sk sk ok Element # (3’2) Sk 3k sk sk sk sk sk sk sk sk sk skoskoskoskok
storel = a(l, 1): store2 = a(l, 3)

store3 = a(2, 1): store4 = a(2, 3)

GoSub det2

i(2, 3) = -det2

Rem sk sk sk skok sk sk sk sk ok sk ok sk ok Element # (3’3) Sk sk sk ok sk sk sk sk sk sk sk sk sksk sk

storel = a(l, 1): store2 = a(l, 2)

store3 = a(2, 1): store4 = a(2, 2)

GoSub det2
1(3, 3) = det2
Return

Rem *¥kskskskskskokokokokokokokokokokokokoskokokok

Rem Find the Determinant of (3x3)
Rem The result is var. DET3
Rem ****************************d’
det3:

det3 = -((a(3, 1) * a(2, 2) * a(l; 3) *a(2, 1) * a(1, 2))) + ((a(1, 1) * a(2,
2) * a3, 3)) + (a(l, 2) * a(2, 3)¥A

i |
Return ,'.I

. ﬁugw Eﬂ\ NINYINS

Rem Determinat of 2x2 ma

R PIs. keepdafqnwr}laqnim ll'ﬂ']') wﬁlr] a H

Rem 9 Is3 s4l

Rem kskskskskskskokskskoskoksdkeskstokokskskokokokokskeskotokokokokokok

det2:
det2 = -(store3 * store2) + (storel * store4)

Return

Rem kskskskskskskskkokokokokoskoskokoskskoskok skokokokok ko ok ok sk stk steostokosiokokokokoskok skok



Rem Subroutine for muktiply two 3x3 matrix [ulx[w]
Rem m(i,j) is the result !!!

Rem kskskskskskskokokoksksk sk sk sk sk ok st st sk sk sk sk sk sk ok sk sk sk sk sk sk sk sk sk sk sk sk sk sk ok ok

mult33:

Rem Sk sk ok ok ok ok sk ok ok sk Element (1,1) Skkskoskskokskokskok
m(l, 1) = (front(1, 1) * back(l, 1)) + (front(1, 2) * back(2, 1)) + (front(1, 3) * back(3, 1))
m(1, 2) = (front(1, 1) * back(l, 2)) + (front(1, 2) * back(2, 2)) + (front(1, 3) * back(3, 2))

m(1, 3) = (front(1, 1) * back(l, 3)) + (front(1, 2 3)) + (front(1, 3) * back(3, 3))

m(2, 1) = (front(2, 1) * back(l, 1)) + (frent (front(2, 3) * back(3, 1))
m(2, 2) = (front(2, 1) * back(l, 2)) 1 ‘t(2, 3) * back(3, 2))
m(2, 3) = (front(2, 1) * back(l, 3)) t(2 3) * back(3, 3))

m(3, 1) = (front(3, 1) * back(l, 1) t- , 3) * back(3, 1))

; w‘ t 3, 3) * back(3, 2))

: ac p 1‘\\ (h 3) * back(3, 3))
, N

m(3, 2) = (front(3, 1) * back(l, 2
m(3, 3) = (front(3, 1) * back(l, 3)
Return

Return:

result:

If cps = 0 Then
LOCATE 3, 12: j\"
Forml.CurrentX = 12: Forml CurrﬂY =3

Form1 Print "Result from Uncompensated,system at bus";

Eaa ﬂ‘lJEl’J‘VlEWIﬁWEﬂﬂ‘i
rren - e AW AINIURIINAE

'LOCATE 3
Forml.CurrentX = 1: Form1.CurrentY = 3
Form1.Print "System compensated with Series C ="; xv; "PU. between line"; bb; " and "; b

End If

if Item = 2 Then
'LOCATE 3, 1



Forml.CurrentX = 1: Form].CurrentY = 3
Form1.Print "System compensated with Shunt C ="; xs; "MVAR at bus"; addbus
End If

If Item = 3 Then
'LOCATE 3, 1:

Forml.CurrentX = 1: Forml.CurrentY = 3

Forml Print "System compensated wih LTC be

End If
If lamda < 0.5 Then End

mins = Int((Timer - stimes) / 60)
'LOCATE 4, 3
Form1.CurrentX = 3: Form1.Curren
Form1.Print "Voltage"
' LOCATE 4, 11:
Forml.CurrentX = 20: Form1.CurrentY = 4 =
Form1.Print "Angle"
' LOCATE 4, 18: ;"_
Form1.CurrentX = 31: Form1.C :5 Y =4
Form1.Print "Lamda"

' LOCATE 4, 26: ﬂuE”JﬂHVI§WE”]ﬂ§

Form].CurrentX = 37: Fo CurrentY =4

i @ RN TU UM INY A
" LOCATE 4, 33: §

Form].CurrentX = 47: Form1.CurrentY = 4

Forml .Print "Det"

' LOCATE 4, 46:

Form1.CurrentX = 58: Form1.CurrentY = 4

Form1 .Print "Real Power"

' LOCATE 4, 60:



Form]1.CurrentX = 70: Form1.CurrentY = 4
Form1.Print "Reactive Power"

LOCATE (5 + Ip), 1:

Form1.CurrentX = 1: Forml.CurrentY = (5 + Ip)
Form1.Print v(bus)

' LOCATE (5 + Ip), 9:

Forml.CurrentX = 14: Forml.CurrentY = (5 + Ip)

Form1 Print th(bus)

' LOCATE (5 + 1p), 17:
Form1.CurrentX = 26: Form1.CurrentY
Form1.Print lamda

" LOCATE (5 + Ip), 27:
Form1.CurrentX = 39: Form1.Current
Form1.Print it

' LOCATE (5 + Ip), 34:
Form1.CurrentX = 45: Form1.Curre:
Form1.Print det3
' LOCATE (5 + lp), 45: (s
Form1.CurrentX = 52: Form1.CurrentY = (5 ﬁ ,:- A
Form1.Print p A
' LOCATE (5 + Ip), 61: W

Aty = (

Forml1.CurrentX = 67: Form1.C

Form1 Print q

LOCATE 1, 40: Print "Spﬁl fusgl ’Auuv] Bmﬁ’wﬂaﬂ@ms * 60) ; " Secs"

Label4.Caption = mins: Labgi .Caption = (Timer ‘sumes) ( * 60)
oon-=QRIAINTUUNTING VA
'INPUT s$
s$ = InputBox("s$")
Cls
Ip=0
End If

Return



Rem o s

Rem === Compansated system with Series-C at Transmission Line ==

Rem ' —

series:
Cls
Print "Which line Series-C be added"

'PRINT "from bus _ to bus _": INPUT bb, b:

bb = Val(InputBox("from bus _ ")) |

b = Val(InputBox("to bus _"))

Cls

Rem F**keksksksksksrskokkkk If sele

If x(bb, b) = 0 Then
LOCATE 10, 12:

Cls
GoTo series

End If

'INPUT "Please Input the ﬂ % guaf% H“F]C%’w El ’] n i

xv = Val(InputBox("Please THput the Per Unit value of this Series- es-C")
« QMIAINIUNRINGAE

Rem PU value Base =100

x(bb, b) = x(bb, b) - xv
x(b, bb) = x(bb, b)

Return



Rem

Rem  ====== Compansated system with Shun/t-C at Bus i ======

Rem =

shunt:

qc = (xs / basemva)
Rem ysc = -(basemva / (2 * 3.14 * freq -
If addbus <> selt Then

gl(addbus) = gl(addbus) - qc

Rem yc(addbus) = yc(addbus) + y
qgc =0

Rem yc(selt) = yc(selt) + ysc
End If

Return

Rem

Rem === Compansated system
m

Rem a i

ﬂﬂtl’él'ﬂtl‘ﬂ‘ﬁﬂtl’lﬂ‘i

Print "Which line LTC be adfled"
o s QAR PR OS41911 T V121 6
1Ib = Val(InputBox("from bus _ "))

Ib = Val(InputBox("to bus _ "))

Cls

Itc=1

Rem FFFksksisoiokokskskokokk If select wrong line sheskeok skeskok sk sk sk ok sk skok skeskok skskok

It x(llb, Ib) = 0 Then



LOCATE 10, 12:
Form1.CurrentX = 12: Forml.CurrentY = 10
Form1.Print "No Transmission line connected between this two bus"
For k = 1 To 100000: Next
Cls
GoTo ltc

End It

Rem sk sk sk skok skok sk skok sk Input Transformer ( Rk ok s skoske sk ok ok sk sk ok sk skokok

'INPUT "Please input Turn Ratio ( Nseg

If tap(llb, Ib) = 1 Then
tap(llb, 1b) = n

tap(Ib, 11b) = tap(llb, Ib)
Else

tap(llb, 1b) = tap(llb, Ib) + n
tap(Ib, 11b) = tap(llb, Ib)
End If

yo(llb) = yo(llb) + yb(llb, 1b) * (1 -
yyo(llb) = yyo(llb) + ybb(llb, .- ¥
yo(lb) = yo(Ib) + yb(Ib, IIb) * ((tap(llb, Ib) - 1) / tap(ilb,

yyo(Ib) = yyo(lb) + ybb(lb, 1ib) * ((tap@b, Ib) - 1) / tap(lib; 1b))

ﬂuEI’J'VIEWI‘ﬁWEI’lﬂ‘i

Cls
Return

Return

End

End Sub



MANUIN V.
4 a d y ° a a
Tsunsuil#lunmsinnzrmanunhavesdisiminzanlumsannargaingd

REM XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
REM

REM CPF- Voltage Collapse porgram with compensate element

REM

REM XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXKXHONK XXXXXXXXXXXXXXXXXXXXXXX
DIM i(200), min(200), miss(200)
DEFSNG M, X
CLS
i=0

begin:

FOR x = .01 TO .99 STEP .0
i=i+1

uu =uu + 1
TIMER ON
stimes = TIMER

div=20

FOR u =1 TO 100

AU INENINYING

var = RND / 2 ¢

RININIUNNINYAE

start = start * x

continue:

IF (start - var) > .05 THEN

GOTO continue

ELSE

130



IF (start - var) < 0 THEN div = div + 1
min(i) = min(i) + (TIMER - stimes)
miss(i) = miss(i) + ABS(start - var)
END IF

NEXT u

IF div > 5 THEN
a$ = "Diverge"
ELSE

a$ =

END IF

LOCATE uu, 1
PRINT x

LOCATE uu, 15
PRINT min(i)
LOCATE uu, 30
PRINT miss(i) / 100
LOCATE uu, 50
PRINT a$; div

IF uu > 20 THEN
INPUT s$: CLS

uu =0

END IF

= EAUHINENTNGINS
RN TUAMINAY
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