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1.  aniérd1 FA wIa FP uion@ ENTER Tsuniu FA.EXE wia FP.EXE 3wgn
Twaaii1iaTay uazseliIng Frame Work ﬁqgﬂ'n‘ 1

. JOBS
Date: 06-14-62
Time: 06:00:00

Cell: 1A

OldData: d

Require: NUMBER: 0 to

T T 1

| | Bus Mutual Impedance |

|[Line| =---- Equip. Typ? — — - == ——— s e |
| P Q i ~ Zm Line |

I
L
—

W 0D =3 T ke L D

I |
I |
I I
| |
I |
I |
I [
l |
I |
| |
| |
| |
I |
| |
I |
|

I
|
I
|
I
I
I
I
|
I
I
I
I
|
I

15 | ~A

o
FZ2-Save F6-Print ';
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Worksheet File
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L] - F 4. -
- mui‘uauﬂui‘mﬁ@ﬁnaqmaﬁmwﬁ (Mutual) i
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n
L

"F 10 " wie "/ " iieuEen e aineunes umaTy Fesslrngienm 2

1A

Print ; Exit

MENU

T
I
(]
i

Bus Mutual | No

Line| ----- Equip. Type - : -H‘ \ i, e .. - e e e ====———| Yes
i j\ \ in: \——ne

P Q

I
|
I
I
I
|
|
I
|
I
I
|
I
|
I
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2. Work Sheet

cell: 1A File: 8 MENU
Worksheet File Calculate Display Print Exit

— 1 1
| Set Date | Self Impedance Mutual- Impedance |
| Set Time |luip. TYpE  ——=———=m—mmmmmmmmmmmm————————= | Smssoss—smssmsees |
| Clear table ] Positive Zero im Line |
! —|
I 1] |
| &) |
| 3 | |
| 4 | |
| & | |
| &6 | |
I 7 |
| 8 | |
| 9| |
| 10 | |
| 11 ) |

..-r_,-

ﬁmﬂnq'luyﬁ'i:s A w0 .——-i il " M %‘u

F H" w"-
= av wisufine Tl AT

ate (MM-DD-YY) :

ﬂmmﬂﬂﬂ &mmmw BTVt g

Frame Work 'L 1m?’ma-m*nm11 ¢

R8N ;;,mm;n'mu'laﬂ»

WA DAAT
Enter Time (HH:zMM:SS)

. da
W18 1 avifau 2amasniuazne ENTER nmﬁm:qw‘hhlﬂmw Frame Work 'lu
PR
YTIIATIA MR MDY

w o] 4 L]
2.3 Clear Table Lﬁmwmnm‘m'lurmﬂﬂaﬂﬁm Lﬂa-_mn'r:ﬂauﬁﬂga"lm
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3. File
Cell: 1A File: S MENU

Worksheet File Calculate Display Print Exit
| | Bus | Load | Self Impedance Mutual Impedance |
{Line| —====- Eq| Write to |—————===—r————m—smmmaseeamean | mssssseem—s e |
| | P @ L ——1 Positive lero . im Line |
L [ ]
S |
| 2 | * [
| 3 | |
| 4 | |
I 5 | |
| 6 | |
| 71 i
| 8 | i

ﬁquﬂﬁﬂu‘;ﬂﬁ 4 @

3.1 Load ==%7
ENTER fil%

uﬂi‘tmqﬂmﬁl “’.‘—' B {3 393t Tvan IWAsana1 R e
N 2 Tt Lislad Luiadaz1isng

iiﬂm'mwﬁﬂusiwnmw J R
" Error€ gy File not fogpd

ﬂ‘LlEl’WIEI‘ﬂTNEI']ﬂ‘i

‘lwmhﬂn q 181 a¥e {m'luwﬁ': A, B.L. ..... ,TAB ""I‘H"‘I mﬁﬂ@ﬁwni&mm
WARN] |mm?m s s
ﬂ1u1ﬂn ¥ Kiafa sTumunaudnada

3.2 Write to wﬂ-ﬂn;ﬁam*mﬁqﬁ

AT 1w aufaT

Enter .new file name

. w | a '
#ﬁ#t”ﬁmﬁaﬁﬂuﬁmmmﬂﬁnﬁunnganﬂﬂnmm*rﬂq udon@ ENTER 1@7D9as
Traataygaanan i fiu T hads Wanidasnns
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‘4. Calculation

Cell: 1A File: 53 MENU
Worksheet File Calculate Display Print Exit
| | Bus | Type of Fault : 3 Phase | Mutual Impedance |
|Line| ===-—-= - Equip. Type | Referece Phase : A | ———————————————e |
| | P & | Fault at Bus U | Zm Line |
I : | Quantities :  Sequence | _—
| 1] 0 1 GEN YG | Type of Solution : Partial | |
| 2| 0 3 GEN YG | Fault (a jation | |
| 3| 0 5 GEN YG ‘ . |
| 41 0 7 GEN Y 0.05 010 0.0800 |
| 5§ | 1 T LINE )% VL . 50 0.6500 |
ﬁquﬁaQ1ugﬂﬁ 5 LA ANHAE TN TIAI9T

FuniENRAIN1TILATY

)
wnTH FA 33 1ATWN1

ve ¥
T

R IBAN 1T NAEAI9RT  lWT-
ﬁaﬂﬂﬁuﬁqzﬂﬂ 5.1

4.1 Type of

Cell: 1A MENU
Worksheet File ot )sp¥ay Print Exit

| | Bus pla Phase | Mutual Impedance |
|Line| -———- Equip ; | m———————————— |
| | P @ | Zm Line |
— . - | {
| 1] 0 1 GEN YO - : |

| 21 0, 3 GEN YOS L Fault Calculation | |
| 3] 0 5 GEN Y6 ¢ ! |
| 4) 0 7 G AN oI & : 0 |
EIREE )11k H] 0 |
| 61 1 9 L |
| 71 1 2 XIMER D-YG | |
| 8 | , |
| 91 3 aq E'l'l \ |
b I |
11 |1 31 LIHE I 4 Double Line to Ground EELG} Iﬂ 0000 0.2000 |
|12 | 3 4 XMER D-YG ! |
| 13 | 4712 LINE 0.3500 0.4200 0.7000 1.2000 |
| 14 | 5 14 LINE 0.0670 0.2000 0.1500 0.6500 |
| 15 | 5 14 LINE 0.0670 0.2000 0.1750 0.7000 0.0000 0.2200 14 |
F6-Print {—=Input Esc-Go back

i 5.1
o
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- [ o - i
s:ﬂb‘l.imﬂmwmLanuaﬂmummmqﬁmﬂmﬂﬂmﬂxm Wane ENTER =

U ngEtianen1T8AI9ITHEIIN Lndas

% i .. ¥
T ¥ Tusuns FP asiiasisinasinasasiiies 2 e TeafRaniwazdsing

ool
fianwieTIm 5.2

Cell: 1A File: S3 MENU
Worksheet File Calculate Display Print Exit
| | Bus 3 Phase | Mutual - Impedance |
|Line| —-———- Equip. Type A | =————eeeeme——————— |
| | P Q 1 [ Im Line |
f : Sequence | i
] 11 0 1 GEN YG . | |
| 2| 0 3 GEN _— |
| 3| 0 5 GEN 0500 |
| 41 0 T GEN ~ |0800 |
| 5§ 1 7 LINE w—— 6500 |
| 61 1 9 LIKNE —— [
| 71 1 2 XMER k% (3 Phase) | [
| 8| 2 11 LINE {LL) | I
| 91 3 5 LINE —_— |
| 10 | 3 10 LINE 0.7000 |
'l 11 | 310 LINE 0.7000 0.0000 O0.2000 10 |

o o -
#ﬁ?ﬂﬂ’"ﬁ"mm G 1S

-

V.,

4.2. Ret=d e

m-ﬁﬁmﬂﬁﬁauhq 5

b '-mﬂmzﬁ'ﬂng aﬂ':'mm-n.lﬁ

]

- oy i
v L U 9B TEIN 1T L AT IEN

NN
Worksheet ﬂ uﬂ q mzl 5 ﬂlﬂ i Print Exit
| | Gt‘ Fault Mutual Impedance |
mmm%nmmm THLL e |
| | Im Line |
| Quantities : Sequence | —
| 1|1 0 1  GEN | Type of Solution : Partial | I
| 2| 0 3 GEN YG | Fault Calculation | I
| 31 0 &5 GEN YG L . |
| 4| 0 T GEN Y M 1 I
| 51 1 7 LINE | Enter Phase ( A, Bor C ) : I I
| 61 1 9 LINE ! . I
| 71 1 2 XMER D-YG 0.0000 0.1200 0.0000 0.1200 |
| 8| 2 11 LINE 0.3500 0.4200 0.1340 0.6000 |

2t 5.3
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- :
:'fli'tﬁmﬁauﬂmuﬁ'ﬁwa-:rﬁaqmﬁtn-rmﬁ uHon@ ENTER @i nguaiuadansds

o W
ABINITI LATIENREIIN BiAtnY

. i = o " st -
4.3 Fault at Bus :  uTuadanii e wnies a3 ATl

Tﬂnﬁ’iﬂﬂﬂuﬂuﬁﬂﬂﬂﬁnﬂﬂuﬁqyﬂ 5.4

Cell: 1A MENU
Worksheet File Print Exit
| | Bus — Rau % @} Phase | Mutual Impedance |
|Line| ===—- Equip. Typem— ce F'ha [ e simmmn m s I
I | P @ ' ; | Zm Line |
I } [ — |
| 1/ 0 1 GEN Y& | |
| 2|1 0 3. GEN ; A | |
| 3] 0 5 GEN 1} : A% — I
| 4| 0 T OGEN |
| | 1 7 LINE - | - AN , £ = 1) |
| 6] 1 9 LINE ¥ K ‘ — |
| 71 1 2 XMER r F “4 ot A} 0.1200 |
| 8| 2 11 LINE (= s A\ 0.6000 |
A : P
;:ﬂi‘l.'u'mﬂmnw] > ;5, win lunsameaenig

FraTeimnii Q‘iﬁnﬁum - o

o SRR NERS G
WIAMNIUNRING Y
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Cell: 1A File: 53 MENU

Worksheet File Calculate Display Print Exit
r T T 1 1
| | Bus | Type of Fault : 3 Phase | Mutual Impedance |
|Line| ====- Equip. Type | Referece Phase & A | e |
| | P @ | Fault at Bus A | | Im Line |
} t | Quantities : Sequence | |
| 1| 0 1 GEN YG | Type of Solution : Partial | |
| 21 0 3 GEN YG | Fault Calculation | |
| 3/ 0 5 GEN YG ! | |
| 41 0 7 GEN X f 0800 |
| 51 1 7 LINE | Enter 88 iv. No. : |6500
| ‘68 | 1 9 LINE — i a—BO00 |
| 71 1 2 XMER D-YG — § ; . 1200 |
| 8| 211 LINE | Snce' . . 6000 |
| 91 3 5 LINE — e . 6000 |
1-10 | 3 10 LINE — Suerge /s - ' . T000 |
| 11 | 3 10 - LINE : e 7000 0.0000 0.2000 10 |

0 1H L v silmnmnan
4.5  Soluticdl AR N W o wan1sdwon  danT i

wae WA L AW/ amd F‘mf aﬁ"t s 3 ol saasnniia/ anmina vz i

n’mqm”‘mﬂmﬂmag
Cell: 1A MENU

Worksheet Fi % ' g} Print Exit
i i Bus 'ﬂ | 1% 3_“'&5& | Mutual Impedance |
|Line| -—--- Equip. T'"’ I Referece Phase - | N TR |
| | P @ Fault at Bu Im Line !
l I |
NEE “ﬁﬂéﬂ' ﬂﬂﬁiﬂmﬂ’?' |
| 21 0 3 G | |
| 3|1 0 5 GE YG L |
[ w7 v |
| 51 1047 I *a ' |
I 61 1 I : |
| 711 XMER  D-YG 1 0.0000 0.1200 |
| 8| 2 11 LINE | 1. Partial | 0.1340 0.6000 |
| 91 3 5 LINE | 2. All | 0.1700 0.86000 |
| 10 | 3 10 LINE L - 0.1500 0.7000 |
| 11 | 3 10 LINE 0.0670 0.2000 0.1500 0,7000 0.0000 0.2000 10 |
| 121 3 4 XMER D-YG 0.0000 0.1200 0.0100 0.3000 |

-
Jin 5.6
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imil [Hilmosaian 1 Wwin 2 ulane ENTER

4.8 Fault Calculating tflu‘[uaa'na#ﬁm'lﬁ"[ﬂmmuﬁ'uﬁ'm'mﬁmﬁ
: ¥
VHna ENTER 1rimi ssusinguaiwiiiaanéienii 6

S R —————————— A Y

BALANCE THREE PHASE " WS Se.pPERENCE PHASE : A

e T T o e e e e S S

SEQUENCE QUANTITIES

BUS CURRENT

Bus 10 ANG1 12 ANG2
1; 0.0C .05 0.0000 0.00

BUS VOLTAGE i

Bus Vo ANG1 va ANG2
1 0.0000 0.00 0.0000 0.00
2 0.0000 27.93 0.0000 0.00
T 0.0000 -5.02 0.0000 0.00
g 0.0000 -0.33 0.0000 0.00

LINE CURRENT "

Bus to bus -—— :9 1 12 ANG2
0 1 0.4%7 Y )0 0.0000 0.00
7 1 0. 00 x> 50 0.0000 0.00
9 1 0,008 Yra T E 4 .81 0.0000 0.00
2 1 0. nuw 0.00 0.5407 -92.07 0.0000 0.00

."““"'“'"‘ﬂﬁﬁlﬂﬂﬁmﬁ wgmny T
ﬁ]m'l aenIol ﬂm']'m 188
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5. Display

Cell: 1A File: S2 . MENU

JHWorksheet LFile Calculate Display Print Exit

) T r I

I | Bus Self I| Data for Positive Segq. | Impedance
ILine| ----- Equip. Type ---——--———----=| I-BUS for Positive Seq. |-——————————
| | P @ Positive | Data for Zero Seq. [ Line
I . | Z-BUS for Zero Seq. |

| 11 0 1 GEN Y 0.0 Fault Sclution |

| 2|1 0 2 GEN YG 0.0 ‘ l

| 31 1 4 LINE 0. - 3000 1.8500

| 4] 1 6 LINE AV 40 2.0840

| 5} 2 3 LINE F0  5.2600

| 81 2 5 LINE 3.8400

FwdaaTuni 7 (Tl RN NG 173 LT 1 AR

= Vo
F £ )5 NN A s nBsiuendunnavami
e 1 mavranhiihinds B eSS Wik i wu'ﬁngﬂ'mﬁ'ﬂzuﬁ 8

Number of Lines -3 J§ LY 1.‘ Bfff_:#j
LINE  BUS BUS | e
d E“'i’"‘”?ﬁéﬁ&"ﬁ’%i """""""""""
3 ;ﬂluﬂﬂ“ﬂﬂl_ gNEINT
g 2 1.4460 #2.10007
QMR IRiEn Inenat
o A e
ot 8

Tinahila « 18 1 a¥v NIt mREndVd e Display ﬁﬂ;ﬂ’r"t 7
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L] 4 LT . | =x
5.2 2-BUS for Positive Seq. tiuTuadasiudasdniiBurkiewdiuaInid e
A . ol
wnnasTE Wibhias Lﬁﬂﬂqlﬂﬂﬂ ENTER Limi ssUsingnmeiegin 9

0.21503
— ™0.04974
. 16117
R U, 17266
12825
N U, 16379
NN . 38094
B 15713
0.13434
). 22306
0.15223
0.73912
0.53368
0.27007
0.32786
0,57694
£)7818
p] 1726
40649
) 16538
0.13034 &&.61119

%H%ﬂﬂmﬂﬂﬁﬁ‘s

e e

qmmnsmumwma 4

ol o
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i - . | ]
5.3 Data for Zero Seq. ihiTuadpanuansdnAuiueuddanmeudnavatnsiny
pavseun WhAEY Aaunsd L'?'mﬂ:ﬂ'h'm ENTER 1t 'qsu'nfqin'mﬁ'wgﬂﬁ 10

DATA FOR ZERO SEQUENCE

- - T - S

Number of Lines = 8 Number of Buses = b
LINE BUS BUS MUTUAL LINE

AN 000 +0.9500j 8

L T e - o - D e

AuIngninens
QRIANTAUINGAY
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5.4 Z-BUS for Zero Seq. |iuTuadasiusavariiduiueudiuainddadeudnay
sounbhinde 1iteeiliing ENTER (rinie setsngnmiienfl 11
W W

5l dR0 SEQUENCE

g

-

1336

= &

GGQEMHHQGH

1474
4120
3200
3200
SZUG
9200

3200

=
—
[
o

QMDDNGDEND

5554
7200

L

c>‘1ﬂb COCOUOO0CO00000 M

"

-

3849 vj: 0.47472

___,._._.______._._._.._..,_...____.__...._._..-_..____._...._.-_._____
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5.5 Fault Solution tiTuadastusawadviniitassin1idaieaTiilas line

ENTER \1ini qsﬂiﬂngﬁqguﬂ 12-17 TesfanwasdrnguaiudiacdnBinabla 0 A
A 4’: - il - H i

18 1 aFe sssnguadud ludiude W wisamiseendud Menu

e —

SINGLE LINE TO GROUND F

SEQUENCE QUANTITIES

BUS CURRENT

Bus
1
BUS VOLTAGE
Bus
1
2
3
4
5
6
LINE CURRENT
Bus to bus
0 1
0 2
4 1
6 1
2 3
2 5
3 4
6 4
5 6

PR ——————————— ————--.-.-—-HH

10
0.6zb:

0.00% 0.00  0.0372 ™0.54
0.00008 & 0.00 Q0285 -56.84

ek I ANNINY RS

I2
0.6263

Ve
0.1354
0.0314
0.1023
0.1091
0.0814
0.1032

12
0.5623
0.0653
0.0350

0.0302
0.0285
0.0372
0.0285
0.0074
0.0372

‘{‘m ANIUNRIINYIAY

Tﬂﬂ 12
¥

1 REFERENCE PHASE :

e —— —— ——————_————————

A

ANGZ
-75.16

ANGZ
-171.14
-158.18
-174.44
-172.60
-174.54
-171.54

-75.38

-64.60
-62.95

-66.52
-56.84
-70.54
-56.84
-87.28
-70.54
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SINGLE LINE TO GROUND FAULT AT BUS 2 REFERENCE

[ ———————————————— P S e

SEQUENCE QUANTITIES

BUS CURRENT
Bus
2
BUS VOLTAGE
Bus
1
2
3
4
5
6
LINE CURRENT
Bus to bus
0 1
0 2
1 4
1 6
3 2
5 2
3 4
6 4
5 ]

10 ANGO 11 ANG1
1.2519 -83.54 -83.64
Vo ANG1
0.000C . -0.88

0.0407 | =
0.040T™ AN .. 2. 95
0.004 NN

0.040
0.0r

S———

Auingingns
AR TUAM TN

PHASE :

P ———————————— 4 e e

185

12
1.2519

V2
0.0627
0.4801
0.1977
0.1685
0.2794
0.1906

12
0.2605
0.9983
0.1399
0.1207
0.1138
0.1486
0.1138
0.0294
0.1486

-

A

ANG2Z
-83.64

ANG2Z
-166.66
179.74
-167.85
-170.29
-171.85
-173.73

ANG2Z
=71.90
-86.69
-70.24
-73.81
-64.14
-77.83
115.86

85.43
102.17
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BIHGLE LINE TO GROUND FAULT AT BUS 3 REFERENCE PHASE : A

A S S S S S S e B S S e - S S B - e - S, . S S T o o

SEQUENCE QUANTITIES

BUS CURRENT
Bus 10 ANGO 11 ANG1 12 ANG2

3 0.1263 -58.77 i §.1263 -58.77 0.1263 -58.77

BUS VOLTAGE

Bus VO ANG1 v ANG2
1 0.0000 -0.45 0.0206 -158.06
2 0.0040 -0.70 0.0199 -142.98
3 0.82] we= ‘ . 04 0.0956 -161.17
4 0.000" AR L. 20 0.0698 -163.80
5 0.00%% . A - . 65 0.0350 -161.68
6 0.0424 -161.31

0.000; AT = RN N 81

LINE CURRENT _ AR\ ‘
Bus to bus : : A% WGl 12 ANG2
0 1 0.0000 AN WNG3 . 29 0.0856 -63.29
0 2 0.126 T S A W40 0.0415 -49.40
1 4 0.000v e ) R WN-64.00 0.0651 -64.00
1 6 0.0000 " 61.03 0.0205 -61.03
2 3 0.1263 -41.26 0.0302 -41.26
2 5 0.0000 -69.57 0.0124  -69.57
4 3 0.0000 ] : -64.08 0.0980 -64.08
6 4 0.0000 _ RN T -64.24 0.0328 -64.24
5 6 0. 7240 ' ?-? 0.0124 -69.57

-
!

____________________ -

-l

ﬂuﬂqwm%%Wﬂnns
wqmmmummmw
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SINGLE LINE TO GROUND FAULT AT BUS 4 REFERENCE PHASE :

187

A

——— i - - e e e

SEQUENCE QUANTITIES

BUS CURRENT
Bus
4
BUS VOLTAGE
Bus
1
2
3
4
5
6
LINE CURRENT
Bus to bus
0 1
0 2
1 4
1 ]
2 3
2 5
3 4
6 4
] [
0 4

10 ANGO Il ANG1

0.7034 -78.93 0.7034 -78.93

VO , ANG1
0.0811 v ; > -0.51
0.000 — -1.49

2.51
1.34
0.53
0.05

ANG1
=l.51
72.00

0.0 81.97
. -80.41
-65.12

0.0000 -82.04
0.0000 -65.12
0.0500 -81.07
0 -82.04

ok

e — -
-
L1
i

2} 00
o

i e |

AU INENINYINS
- qMAeNINMIngay

12
0.7034

Vi
0.1225
0.0947
0.3887
0.4164
0.2009
0.2490

12

0.5086
0.1968
0.3893
0.1193
0.1178
0.0811
0.1178
0.2004
0.0811
0.0000

ANG2
=78.93

ANG2
-176.37
-165.58

176.04
178.12
177.91
179.86

ANGZ
-81.61
-72.00
-81.97
-80.41
-65.12
-82.04
-65.12
-81.07
-82.04

0.00

L ———————
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[ ———— e —— _—— p———— R S et bl e

SINGLE LINE TO GROUND FAULT AT BUS 5 REFERENCE PHASE : A

I —————————————— R B R S e e

SEQUENCE QUANTITIES

BUS CURRENT

Bus 10 \ ANG1 I2 ANG2
5 - : | 5 -60.12 0.1581 -60.12

BUS VOLTAGE - .

Bus — ANG1 vz . ANG2

=% : —_— ~0.42 0.0205 -159.50
2 0.005° A -1.09 0.0353 -148.33
3 : R 0. 76 0.0438 -163.03
4 -0.78 0.0452 -163.28
5 2.67 0.1302 -161.73
6 -1.14 0.0765 -166.02

LINE CURRENT . AN

Bus to bus ) = AN ANG1 12 ANG2
0 1 4\ -64.73 0.0853 -64.73
0 2 -54.75 0.0734 -54.75
1 4 -64.23 0.0326 -64.23
1 6 -65.04 0.0527 -65.04
2 3 -81.27 0.0052 -81.27
2 5 -52.83 0.0688 -52.83
3 4 .27 0.0052 -81.27
6 4 £} 16 0.0376 113.46
6 5 1.67 0.0903 -65.67

ﬂUEI’WIEIﬂTNEHﬂ‘j
qmmn‘smumqnmaﬂ
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s - e B
s e . . - O S

...___._.,..._..._____._.....____.__._—._____..........—._..______._..._,....____._....___._,-

SEQUENCE QUANTITIES

BUS CURRENT
Bus 10 ANGO 11 ANG1

] 0.5803 -80.00 0.5803 -80.00

BUS VOLTAGE

Bus YO
1 0.1985
2 0.0000
3 0.0000
4 0.0335
b 0.0000
6 0.274

LINE CURRENT

Bus to bus
0 1 0.00:
0 2 0.00u0
1 4 0.033¢
1 (] 0.033
2 3 0.0000
2 5 0.0000
3 4 0.0000
4 6 0.0930
5 6 0.0000
0 6 ﬂ.iiﬁﬁ

e B

AutIngfisneans

12
0.5803

v
0.0956
0.0883
0.1949
0.2054
0.2808
0.3626

12
0.3971
0.1837
0.1459
0.2514
0.0433
0.1410
0.0433
0.1879
0.1410
0.0000

IR IUNMINYIAY

ANGZ
-80.00

ANG2
-176.38
-170.09

177.45
178.79
174.10
177.96

ANG2
-81.62
-76.51
-83.19
-80.70
-67.94
-79.13
-67.94
-79.72
-79.13

0.00
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Wmnmﬁﬁ§1§153ﬁ131u1uﬂ1u FP Tunﬂ11ﬁ1qwuﬁqnﬁn1asﬂ1ﬂnanﬂuﬁﬁgﬂﬂ 18

Cell: 1A File: 82 MENU
Worksheet File Calculate Display Print Exit
I | Bus Self Imped| Zoning |utual Impedance
|ILine| ———— Equip. Type  ————==—————————oo| 11, 12, Y4 |
| | P @ Positive | Z-BUS |  ZIm Line
f t | Fault Solution F
| 1] 0 1 GEN Y 0.0200 0.2400 ot
| 2| 0 2 GEN YG 0.030 Ty 0.0000 0.0320
| 31 1 4 LINE 0.16 '4).8000 1.8500
| 4| 1 6 LINE n. ag40 2.0840
| 51 2 3 LINE - =an0n)  5.2600
| 6| 2 &5 LINE _-_: 1 10C* == 3.8400
Il 71 3 4 XMER ﬂ. ﬁﬁf.mﬁ ‘ 0.2660 -
| 8| 6 4 LINE S o 2.0800 0.5000 0.9500 3
| 91 5 6 XMER 0.6000
5.6 Zoning seuy A AN aun1 TR

B8
\Haeli line ENTER 1riméd

BUSES INj i
yﬂ
BUSES IN Z]

““ﬁ"uﬂﬁwuﬂ%’wmm
s{mmmmﬂmmmaﬂ



5.7 2Z1,Z2,Y4

Vi TuadasTudavinBmuau L un3ntnn Tz utas

\HauTnesvvusan (ineiline ENTER LT 1::1]1'1@1'11&:31]?1} 20

Zl HATRIK FOR IONE A

X

0.24000
0.24000
. 24000
= 76862

—~ 3603
6161

0. 48000
0.48000
0. 48000
2.58000

4400
ik

&ﬁ% umimmﬁu

0.02000 0.240003

4 0.13754 0.76862]

= B 0.08571 0.536033
4 0.08571 0.53603,

6 0.16520 0.86161

e S O S S B T .

191

waz L ueInd
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e . - e e 5 e £ S 5 5 e ——

22 MATRIX TFOR ZONE B

- e s . - S S - - Lt 5 5 5

BUS TIE LINE

~0. 48000
-0. 48000
-2.58000j
-0.48000]
e -0.48000

- 1. 76000

Lnen L3 L b b3

R e e s . e e

[ s . e .

3 - 0.11972  -0.24454j

3 - T 7 -0.04563  0.07067j

5 - A LAY 08587 —0.31409;
"""" : SR
Time usTSy® 40 Units

—— e ——— - . - e

ﬂﬂﬂ’)ﬂﬂﬂiﬂﬂ’mi

¢ 1 20 (AR

‘{‘m ANt S-IWYJVIEI'Iﬁ 4
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0 : (Y y -y 2 - 4 -y
5.8 7Z-BUS il TuedasiudasiiaBiuemed uaindoaereun hide ffiaanszu
T
dag 1ilaciline ENTER iriniés seafsangnméiqii 21

y 0.21503
0.04974
16117
. . 17266

s U. 12825

16379
®38094

. 15713
13434
0.22306
«15223
.73912
0.53368
0.27007
0.32786
0.57694
0.27818
041726
ed 649
e ) 538
m 61119

ﬂﬂﬂ?ﬂﬂﬂiﬂﬂ’mi
f»{mmmmum'mmaﬂ»

O LN En ke e o L0 L0 L0 0O B DO DS DO DO e e ek i

L) J - iy (Y] L 1
5.9 Fault Solution i luedasTuANUARWENITILATIEMNITAAINIT e Tuan
[ [ 3 - -
\udnidan |ﬁﬂaﬁ1ﬂnﬁ ENTER (fimiu ssdsngnwdegii 22-27
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SR ——————————————— R PR e el et

BALANCE THREE PHASE FAULT AT BUS 1 REFERENCE PHASE : A

. . e S S S s . e . A B B e S

SEQUENCE QUANTITIES

BUS CURRENT

Bus 10 ANGO 11 ANG1 12 ANG2
1 0.0000 0.00 4.6251 -B4.02 0.0000 0.00

BUS VOLTAGE

Bus * V2 ANG2
1 . 0.0000 0.00
4 0.0000 0.00
6 0.0000 0.00

LINE CURRENT

Bus to bus 12 ANG2
0 1 0.0000 0.00
4 1 0.0000 0.00
6 1 0.0000 0.00

BALANCE THREE PHASE _Gaedaraiiit s REFERENCE PHASE : A

SEQUENCE QUANTITIE ||""':_

BUS CURRENT

Bus n ANGO ANG1 12 ANG2

ﬂﬁoﬁ ﬂ&“j “Wéﬁl fﬁ
BUS VOLTAGE q wi fl
Bus ANG ANG1 ANG2

- qmansalmindideiE

LINE CURRENT

Bus to bus 10 ANGO Il ANG1 12 ANGZ
0 2 0.0000 0.00 2.0793 -B6.42 0.0000 0.00
3 2 0.0000 0.00 0.2370 -63.87 0.0000 0.00
5 2 0.0000 0.00 0.3094 -77.57 0.0000 0.00



e s s 5 o 5 - s S S == ——

—_-_,_._-.__,....—__-_-—.-.-.—___._.—--—__.-_—_--,...——-_.-.-..q..————_.—,_.—.—-...—_-—.—_

SEQUENCE QUANTITIES

155

PEE——— S S

e - .

ANGZ
0.00

ANGZ
0.00
0.00
0.00

BUS CURRENT
Bus 10 ANGO I1 ANG1 12
3 0.0000 0.00 1.3214 -77.61 0.0000
BUS VOLTAGE
Bus Vo | ANG1 vz
2 u'l GDGG : 1 -4-6‘1 D-l ﬂnﬂu
3 0. 0000 —) e — 0.00 0.0000
4 0.000 .= - : 7.08 0.0000
LINE CURRENT NS
Bus to bus AR : ANG1 12
9 3 = TR N N 60. 09 0.0000
4 q 2,92 0.0000
BALANCE THREE PHASE FAUL REFERENCE PHASE
SEQUENCE QUANTITIL """"""""""
BUS CURRENT - -
Bus [t ANGU 11 0 ANG1 12
4 0. nnqp 0.00 1 6892 -77.05 0.0000
e onee AUHINYNTNYNG
Bus vz
Y 5.0000 0. n 0.7078 —2 25 u GDGD
D AR ashstEuniang El’m g] o0
6 0.0000
LINE CURRENT
Bus to bus 10 ANGO 11 ANG1 12
1 4 0.0000 0.00 0.9349 -80.09 0.0000
3 4 0.0000 0.00 0.2829 -63.23 0.0000
6 4 0.0000 0.00 0.4812 -79.19 0.0000

_,___._.______.__.._-_..—.—_._——-—-.——.-—n-——.————--—.-.-.--—a—-—-————-—-.--.--u----————-——-—-——-———-———-——----.—.—.——-——-——.—



__._,.....___.,..._.__._,__..___..__._..__.___...___..._..___..__..__.___,_,__.____._.._.._.___—

__._.___,__,.......__.,..___._.....___.,___._._._____.,__..__,__._.____....__.___,._.,_______.___._.-.___._._..

SEQUENCE QUANTITIES

BUS CURRENT
Bus I0 ANGOD
5 0.0000

BUS VOLTAGE
Bus

2

5

B

LINE CURRENT
Bus to bus

SEQUENCE QUANTITI ;,

BUS CURRENT e
Bus a . ANGO
6 0.00g0  0.00

Il
1 6002

196

REFERENCE PHASE : A
ANG1 12 ANGZ
-78.39 0.0000 0.00
ANG1 v2 ANGZ
-4.88 0.0000 0.00
0.00 0.0000 0.00
6,06 0.0000 ~ 0.00
ANG1 12 ANGZ
71.10 0.0000 0.00
-43.94 0.0000 0.00
REFERENCE PHASE A
ANG1 12 ANGZ
-77.96 0.0000 0.00

ﬁmmmﬂuﬂqnﬂﬂﬁwﬂqﬂﬁ v2 ANG2

1 0.0000 7380 -2.02 0.0000 - 0.00
4 . 1.09@/  0.0000 0.00
5 '1&[’]]&33&33E]'1i :;lj‘pﬂ“%i jv11EJZ*thI‘El 0.0000 0.00
6 .0 0.0000 0.00
_LINE CURRENT
Bus to bus [0 ANGO I1 ANG1 12 ANG2
1 6 0.0000 0,00 0.5931 - -78.66 0.0000 0.00
A 6 0.0000 0.00 0.5182 ~-77.68 0.0000 0.00
5 6 0.0000 0.00 0.3889 —77.09 0.0000 0.00

_.,__...____,.....__..__.___...,__.________,_..,_._______._..__,__.,_,...—_.___.,..,..._........_______,...._._...__........_..-._____...,,"_
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6. Print
Cell: 1A File: 52 MENU

Worksheet ' File Calculate Display Print Exit
| | Bus Self Impedance | Input Data : |
Line| ----- Equip. Type ———————===-——======———==7" | Data for Positive Seq. |
I | P @ Zero | 21-BUS for Positive Seq. |
| : | Data for Zero Seq. |
| 11 0O 1 GEN | Z-BUS for Zero Seq. |
| 21 0 2 GEN | Fault Solution |
|l 3| 1 4 LINE |
| 4] 1 6 LINE 2. 0840 |
| 6] 2 3 LINE *5.2600 |
| &1 2 5 LINE 3.8400 |
| 71 3 4 XMER 0.2660 |
| 8| 6 4 LINE 2.0600 0.5000 0,900 3 |
| 91 5 6 XMER . 6000 |
| 10 | i
Cell: 1A MENU

Worksheet i Display Print Exit
| | Bus _’ | Input Data ice |
iLine| ==—== Equip d -———| Zoning | === |
I | P Q g | 21, 22, Y4 line |
I : 1l - | Z=BUS P—_
| 1} 0 1 GEN = 0.0200 . 2400 0.0000240.0320| Fault Solution | |
| 2 ) 0 2 GEN YG ¢ ,0300 0.4800 0.0000 0.0320! 1 |
I 31 1 4 L ' 4 (L 800 . 8500 |
| 41 1 6 L uﬂ ] 0 EI |
I 5] 2 3. L 2K ool 1512 I
|'«& § 2 5 LI 354U 1 2800 2.8200 ::'I 3400 |
gl & -%G G 6 |
8 | AL ’] ﬂ Ejsnnu 0.9500 3 |
| 9| 5 6% XM I
| 10 | |
1 29
: ﬁquﬂﬂﬂu‘zuﬁ 28 U 311?’1 29 i Tuan e nadt L w iiniiadiud
ai3iasneidne 9 padieseeTuwunTe ToasudasnTit ut Saaiufuaasns

38 (Display) Iﬁﬁquﬁir?l'n’ﬂa ENTER W93 niAan ladasuiia
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7. Exit
Cell: 1A File: S2 MENU
Worksheet File Calculate Display Print Exit

| | Bus Self Impedance Mutual | No |ce |
ILine| -———- Equip:: Type sorespeccoshmasibammanmmenmme  asssismmm | Yes }=— |
| | P Q Positive Zero im ——ine |
| 1] 0 1 GEN ¥ 0.0000 0.0320 ;
i 21 0 2 GEN ¥YG - . 0000 0.0320 |
Il 31 1 4 LINE > 2000 |
| 41 1 6. LINE |
| 51 2 3 LINE

ﬁﬂuﬂaqqugﬂ# 320 SN TAAINRT  lAB LAY
ke -
$aiida il vES,NO udi-

NO Tuﬁuﬁ1uﬂunﬁu§ Frap

_ﬂ1uﬂ1uﬂuﬂﬁh§ DOS H1iAan

8. milswasud loiaua

JOBS
Date: 06-14-62
Time: 06:00:00

Cell: 7D
0ldData: D-YG
Require: YG-YG, m

] T

| | Bus - Mutual Impedance |
|Line| —----- Equip. T'“ B ettty |
| | P @ ’ Positive Im Line |
} i :
| 1] O 1 |
T AU ng *
| 31 1 4 L

| 4] 1 6 LI 0.2460 g 1. 0360 0.9840 2,034ﬁ

| 6 | |
| augenafin ANty
I 3 MER I
| 81 6 %4 LINE 0.1940 0.8140 0.9000 2.0600 0.35000 0.9500 3 |
| 9| 5 6 XMER D-YG 0.0000 0.6000 0.0000 0.6000 |
| 10 | : |
| 11 |

| 12 |

| 13 | |
| 14 | |
| 15 | I

F2-Save F6-Print F10,/-MEMU
i 31
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muaﬁq'lu-mn 31 narmetimsidaud lsdnene a»a‘luumtﬂah FEHBIRWTO
l.aauma'lﬂmmumq% q ‘151 “[aam-mmhﬁ'iﬁﬁmm woow R " v = ag,

" = lia, " = Tun mmu-mmu'ﬁ"mnmzuﬁ 31 ACUANNAIUMIY

N84l Ta

..; 4' i - @ [l ) - £ 11#'

(Ha1 Roudiag L e lUE Ui L a9 9 u':-n"iwnﬁmmu-h'ﬂutaw:' 31 *-uuuﬂmﬁacga
.. = d o —— o
LANTBYL TRt UTTTRNA e WTNasa9aIn 30 ﬂmﬁndﬂfﬁuﬂsmﬁﬂaﬂﬂﬂgﬂmsﬂﬂu itk

AU NA (N = \l ’. lﬁﬁlﬁﬁgﬂlﬁ 0 fiv 49

AWM NB 7 m— 101 ) e 49
L RN NC o - 2

AWM N
Koudiawiieda Y, YG,D
SdiviieAR YG-YG, YG-Y,
Y-YG, YG-D, D-YG, Y

A1l 1

Ay NF g 289 iy 9.9999
Aumie NG n-mun — 4 9.9999
RUINELNH Sam N i 19 9. 9999

a i - —

ALY e
/ g ‘

- J.999

LA

A [

. AW ﬂm‘lﬁﬂmman 1 914 99

Mmﬂu&m NEWUART cormorrs
BLECH AU INHAR B

Binela 2 A5 sunswasnin lludumandauilautinadenan §liavawnan
Hauan b 18 n‘%mnﬁ:ﬁﬁﬁg&ﬁﬂhﬁ'ﬁﬁ fidwnTnauaan liiun lea If Back Space
tﬂm’lﬂﬂmﬁauﬂnﬁngaw% PR P o (RPN I Hawadna1aiaxgnindin 13 wis
;ﬂﬁaﬂnﬂ ENTER fi L&
m‘:ﬂﬂunauaummmn 1 Tusunmuasivua Bianmbiaesas tiadaeiiia i ]
'Lﬂ-asnmﬂmnmm?’nwmq 1A #2861 0 -:mu ) 1dun Daviaiavariiavioiewana



200

11.  Taenamamu

" L - -J J o
& naraelwinien 1 dwd 3 ma9 Frame Work  iiTaentaineumasTuungy

v - - srar o
T LA aafivna o afuns e

‘ o}
F2-Save yaion T uiagamT MgUUIBA UL $1 5luléda e
= ) - - - £
F6-Print WHOETIN T TUHWIBNATIT NI

F10,/ -Menu yunenen1TL i e ineumes Tusun Ty
| =

'“4 - o - L] -]
“lunsimi ATaenEen e w:'li‘ﬁnqm'mnn'ﬂn'[mmﬁmqw

1i1d Frame work Tamiiigg B 11 | 1) TG 1111y "Esc
. - i

AubINeNIngIns
RN I INIAY
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J*
I
Fi
I
j*
e
fl
il

#includa <stdio.h?
gincluda <{conio.h?
g#include <process.h>

char Title[ 1 =

e fUE NN NG

File : FA.A

Individual file for :

TITLE rountine for

FA.EXE

FA1.ENE

- ——————

- i

)

t
1
P
¥
1
¥
L]
[

====!===== --nn:::====n==—==-----Eiﬂ========ﬂﬂtﬂl

s/
*f
*/
./
Ll
/
*/
——— ]

H

" -~~-5{W}ﬁ’ﬁﬂ?ﬂa! HRINBIRY

main()

{
int 43
struct text_info monotor;
gettextinfo(imonotor) ;

textmode (monotor. currmode) ;
for {(i=0; Title[i]»0; ++i)
switch (Title[i]) {

case "<¢': Title[i] = 201;

break;

202



L

case '>': Title[i] = 187; break;
case "{': Title[i] = 199; break;
case "}': Title[i] = 182; break;
case '[': Title[i] = 200: break;
cass ']": Title[i] = 188; break;
case '=': Title[i] = 205; break;
case '-': Title[i] = 186; break;
case "!': Title[i] = 188; break;

}

textattr (GREEN+(BLACK<<4))}, cpu’
if (monotor.currmode == 7) ax
elsa

i, "mono”, HULL);
“color”, HULL);

AuEINENIngIns
QRINNITUNRINYINY

*/

203
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R - - ———- - L7
I* */
/* File: HAT.B -3 Head Table Definition %/
" )
Je -- _—— e —— - ——— -
#dafine HAT_1 "Cell: 1A File: READY “\n™
gdefine HAT_2 "0ldData: Space Data: O06-14-82\n"
#define HAT_3 "Require: Pressing Key Time: 06:00:00%n"
gdafine HAT_4 ", ==—=======- e - ‘ -—- mmmmmmmme—cmmm———— Y0

gdefine HAT_S " Impadanpce Mutual Impedance :%n"

¥

L]
gdefine HAT_S8 “iLine} —---- ittt I\n*
#define HAT_T7 - L Zero im Lins %n"
sdefine HAT_8 « "l---=l---—--== : : -- - -=4\n"
sdefine BLANK ! s \n*
gdefine BOTTOM *'=-mmmmm-- ; - - -- -—- -*\n®

gdefine REQ_1 “HUMBER ;
sdefine REQ_2  "NUMBER;
fdefine REQ_3  "GEN, XMER -
gdefine REQ_4a Y or YG"
$define REQ_4b "YG-YG, YG-Y
gdefine REQ_4c “ ( BLANK /4
sdefine REQ_S “VALUE; 0 tr
gdefine REQ_6 "VALUE; ~8.f
sdefine REG_7 “VALUE; 0 to
gdefine REQ_8 "VALUE; -9.998lF tifoad,
gdefine REG_9 “VALUE; 0 to 9.99%
4define REQ10 “VALUE; -9.9998 e ui/A 2/
gdefine REG_11 “NUMBER ™

7

#define DAT_DO " - \n*
gdefine DAT_O1 * J '
gdefine DAT_02 “Humber of Lim- =%X3d Humber of Buses =%X3d\n"
#dafine DAT_O03 SN | . ' sttt -- =\n"
SRS ERANIMINGINT
gdafine nn.r 1a - DATA FOR POSITIVE S ‘.n"
gdefine D ---4-------*---- o

i qmsa.n.m URINBINT

#define DATM4 “LINE

sdefine FORM_1 “x4d  X3d X3d  X#8.4F X+8.4f] \n*
fdefine FORM 2 "¥4d  X3d %3d  X88.4F X+8.475  X88.4f %+8.4fj %3d \n"

gdefine 2B_00 “emmmmmmmsocommsmsmoee e -\n*
gdefine ZB_10 * ZBUS FOR ZERO SEQUENCE \n"
sdefine ZB_11 " ZBUS FOR POSITIVE SEQUENCE \n*
gdefine 2B 20 “m—m-mmmmmmmmmmm—seeem e -\n\n"

tdafine IB_30 "pUs . BU3 R X Anyn®



gdafine
g#define
ddefine
#dafine

#dafine
fdafine
#define
#dafine
#define

gdefine
ddefine

fdafine
fdafine

#define
fdafine

#define
#define

FORM_3
FORM_4
FORM_5
FORM_6

oUT_00
ouT_01
ouT_o02
ouT_03
ouT___

ouT_1
DUT_1P

ouT_2
OuT_2P

ouT_3

oUT_3P

FORM_T
FORM_B

“x3d x3d 0.0 o.0\n"
"%3d %3d 0.0 X889, 5f\n"
“%3d %ad %08, 5¢ 0.0yn"
“%3d %x3d %#9.5f x89.5f\n"
* BALAMCE THREE PHASE FAULT AT BU3 x3d REFERENCE PHASE :  %c WAt
“ LINE TO LINE FAULT AT BUS x3d REFERENCE PHASE : %ic \n
= gINGLE LINE TO GROUND FRUT AT BUS X3d REFERENCE PHASE : Xc \n"
= DOUBLE LINE TO GRISE iT BUS Xx3d REFERENCE PHASE : £c \n"
L - - — e e e - -—___......_-—.-.--_'||,|,n"I
“Bus ANG1 12 ANG2\n"
“Bus ANGB Ic ANGC\N"
"Bus ANG1 vz ANGZ\n"
"Bus ANGE Ve ANGC\N"
*“Bus to by, ANG1 12 ANG2\n"
“Bus to bus ANGB Ic ANGCA\N"
“%3d x§8. 4F X#8.2f\n"
“xad %88, 4F %88, 2F\n"

- - - . - - t,r

206
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1*

FE. File: KEY.B -1 Keyboard Definition
Vi

fB —— - —— -
#define B3 8 /* Back space L7
gdefine TAB 8 /* Tab of
gdefine ENTER 13 /* Entar/Return */
#define ESC 27 Esc (Escape) *(
gdefine F1 315 Functior

gdefine F2 318

fdefine F3 317

sdefine F4 318

gdefina F5 318

#defina F8 320

#dafine F7 321

fdefine FB8 322

#daefine F9 323

édefine F10 324

gdafine HOME 327

sdefine UP 328

gdefine PGUP 3289

gdefine LEFT N

f#idefine RIGHT 333

fdefine END 335

gdefine DOWN 336

gdefine PGDN 337

#dafine IN3 338

fdefine DEL 338

#gdefine EXIT 350

gdefine GREEN 2 S rormal Gresn color #/
fdefine LIGHT t green color L
#daefine REVER :

#dafine FLASH

JB cemmmmmrmm e B s ———— s s s —————m s ———— i

®f
*/
%/
*/
»/

WEWENT

*/

NYIaY

207



g 208

jE == - -— e ——
FE u/
I* File : MAX.B == Haximum pefinition for FP1.EXE *f
" w/
/% =mmmmmmmms --- s/
gdafine MFLD 12 /* Max. Field for /P LY

gdefine S3IIE a2 /* 8ize of each record */

or I/P */
“5 w

#define MREC a9
gdefine MRI 53

gdefina MBUS 50
sdefine MBI 3o

gdefine MI 4
gdefine MLAP 20
]

/¥ mmmmmmm——————————=

¥

AuEINENINYINT
RN TUUNIINGIAY



Fi - —ma- ——mmammm——— - %]
/e L7
Fi File : MAIN.C 2 */
/* '
Fi MAIN PROGRAM for : FA1.EXE %/
Fe, */
J* - — o —— == Bf

ginclude <stdio.h’

ginclude <stdlib.h>

ginclude <string.h}

finclude <math.h>

fdefine COMPLX struct comig

#include “HAT.B"
#include "KEY.B"
ginclude “"MAX.B"

gdafine eif alse if

e in rec,fld »/
Tdlen[ (f)] )

f#define D(r,f)
gdafine T(r.f)

bdatal

#define CINV  fldaddr| Y-~ A WrMiverse color +/
fdefine CDAT [CINV) + 1 i (N W% present Data */
sdefine LDAT  fidlen[flc present Data */
gdefine LINV (LDAT) + 2 th INVerse color #/

gtatic char cell[4]. ]
Py Ao coorary string »/
datal -4~ i
‘. 3 Tput rec. %/
row = v

top = Ol f1a

f1daddr®@-LD] = {2, 7,10,14,20,26,33,43,5%80,67,76},
f"ld“:‘fpl[“?n {2, 2, 2, 1, 3, 4, 3, 4, 3, 4, 2},

. fE RN TN
PRININIUAMIINLNA Y

static int

HEUS, /* Number of Busas

HLINE, /* Humber of used Lines */
ReadData,

SaveData,

FormZbus, J* Form new Zbus or not */
aq[MREC] , /* Equipmant L7
ty[MREC], /* type */
Tm[MREC] , J* line mutual LY
bp[2] [MREC] /% Low bus No. (P) */
bg[2] [MREC] ; /* Hign bus No. (Q) */

COMPLX zp[2][MREC]. /% primitive impedance */

209



3

zmutu[MREC] ; J* mutual impedance ®/
char filenama[15]; /* data file name *f
J¥ mmmmm e ———————————— ———— S -

main{int ac, char *av([])

{

e

CLEAR_DATA()
|

ReadData = ac,;
SET_VIDEO( av[1] ).
FormZbus = 1;
SET_MENU();
SET_FAR();
CLEAR_DATA();
SHOW_HEAD() ;
SHOW_DATAL() :
TELL_CELL{);
TELL_FILEMAME();
TELL_OLDDATA() ;
TELL_REQUIRE():
TELL_DATA_CELL();
READY_FOR_WORKIMNG();

for (i=0: i<MREC; ++n
strepy(

:::::::ﬁﬁﬂ%wsmwmm

fnr (i=0; i¢9; ++1

HIRINTUNRITINYINY

i+1, c8l1l1, 10}):;
data[i1]1[2] = cel1[0];
data[i][3] = cel11[1];

1
streset( filename, 0);
strcpy( filenamse, 3" ):

KEY = HOME:;
NHINP = 0O:
HBUS = 0;

ReadData = 1;
FormZbus = 1

L]
"
"
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SHOW_HEAD( )
{
clear_screen();
dumps( 1, 1, HAT_1), dumps{ 2, 1, HAT_2), dumps{ 3, 1, HAT_3);
dumps{ 5, 1, HAT_5), dumpsa{ 6, 1. 8 | dumps( 7, 1, HAT_T):
1ineh({ 4, 1, B8O, 's"), Tineh{ 9.
linev({ 5, 1, 23, 's'), 1linev ; wav({ 5, BO, 23,
dumpc{ 4, 1, 218), dumpc( iy . 191);
dumpc( B, 1, 195), dumpc Tl ) , ouium) e 180) ;
1ineh(24, 1, B8O, '8"}; — ; - ~ i .
} - | —
SHOW_DATA()
i
dump_screen( 9, 3, 23,
dump_screen( 9, 8, 23
}
TELL_CELL()
{
char field = fid -
itoa( rec+1, cell,
strncat( cell, &fielcgi)”
dumps( 1, 8, “ .,_L
dumps( 1, B, cell); ,
) ¢

SaveData = 0;

AU INENINEINT

211

l'll:

= ARIANTNUNNINGINY

(9. 40, °
dumps{ 1, 40, filename);

TELL_OLDDATA()

{

clear{ 2, 10, 2, 20);
dumpsn{ 2, 11, D{rec, f1d), LDAT);
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TELL_OLDDATA_INV()

{
clear{ 2, 10, 2, 20);
color( 2, 11, REVER, LINV);
dumpsn{ 2, 12, D{rec, f1d), LDAT);

1
]
TELL_REQUIRE()
{
clear( 3, 11, 3, 80);
if (f1d == 1 ) dump
gif (f1d == 2 ) dumps! .
eif (fid == 3 ) dum £
eif (f1d == 4 ) {
if (same(D(rec, 3
eif (same(D(rec, 5;, '
eif (same(D(rec, 3} A ' AN
else S AT TR AN NN TN T oW ;
} \
e@if (f1d == 5 ) dumps(
aif (f1d == 6 ) e
eif (f1d == 7 ) dumps( 3, 11,
aif (fid == 8 ) dumpa( 3, ﬁ}""
gif (f1d == 9 ) .
eif (f1d == 10)
alse
}
‘o )
romcenoff] Y ANUNINYINT
( .
dumpsn( row, s D{rec,f1d), LI:IAT
“"’TW"I &Tﬂﬂ“ﬁm URIINY1A Y
J¥ mmmmmm— -— R ————

READY_FOR_WORKING()
{
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while (KEY != EXIT) {
i# (F1 ¢ KEY &% KEY ¢ F10 ) DO_JOBS():
i¢ ( F10 == KEY |} KEY == '/' )  DO_MENU();
4 (31 ¢ KEY && KEY ¢ 127 ) DO_INPUT():
if ( F10 ¢ KEY && KEY ¢ INS ) DO_MOVE();
if ( KEY == EAIT ) break;
READY_STATUS() ;
KEY = getkey():

}

ENDING();

READY_STATUS()
{
dumpsa( 1, 74, " READY
TELL_READY_STATUS_LINE()®
setcur( row, COAT+LDAT

ENDING()}
i
clear_line{ 25, 25 );

 futneninens
= ARIRANTAUURINGINY
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color( row, CINV, GREEN, LINV):
if ( MOVE( KEY, MREC, MFLD, 9. 23.
TELL_CELL():

TELL_OLDDATAL) ;

TELL_REGUIRE();

color( row, CINV, REVER. LINVY);

&row, Arec, &F1d, &top)) SHOW_DATA(): ,

DO_INPUT()
{

dumpsa( 1, 74, " INPUT ", REY
TELL_OLDDATA_IHV(): —
if (.scan_input( temp, FrOVSES
if ( INPUT( temp, 15
strncpy( D{ rec, 17
for (is=0; i<MREC™
if (sama( D(1
HINP = i
ReadData
FormZbus
SaveData

D(rec,3))) |

uowon
—

1
else KEY = 0;

TELL_OLDDATA();
TELL_DATA_CELL();
}

DO_JOB3 ()
i

dumpsa( 1, 74, " “, U8 L,
dumpsa Yy THs ™ JOBS™ RE“ER},
switch { KEY )

=4 ﬂm“ammwmm

TE’LL_FILEHHHE{],

qmmmm AAINYIAY

J‘ W o -

SAVE_DATA()
{
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if ( SaveData ) {
if (( fx = fopen( filename, "w")) I= HULL)
wait("Saving . . ")
fprintf{ fx, "%d\n", NINP};
for (i=0; i<HINP; ++i)
fputs( data[il, fx).
fclosa( fx ):
SaveData = 0;
}
else arror(“Incorrect filaname" ) ;
1
glas wait("Saving . . ."};

LoAD_FILE() -
i
int HNR;
if (scan_subcom(“Ente
beep('H’), setcur( 1
if (( fx = fopen( *
facanf({ fx, "%
if (0 ¢ NR && HR
wait("Loading d
CLEAR_DATA():
HINP = NR;
for (i=0; F<NINP; =
fgets( data[il, a4 mxdyn", &i):
feclosal fx );
strepy( i1
rReadData | 4SRN ‘
FormZbus [ = "_,‘,
LOAD_PRE_F J
SaveData = O}

-l i

14, 14, EKEY)})

-l

}
elsa fclose( fx k arror(“Number of rmrds in file not match");

- -rrﬁUB@%ﬂﬂﬁWﬂQﬂi

l:'lr__n:tn,_

- N aINIUUNIINYIAY

LOAD_PRE_RESULTS ()
{
READ_DATA_FOR_CALC() ;
i# ( 'ERR ) {
LOAD_ZBUS( 1 );
if ( 1ERR ) |
LOAD_ZBUS( © );
¢ ( IERR ) {



oA

LOAD_YP():
if ( !ERR )
FormZbus = 0;
}
}
}
ERR = 0
}
WRITE_FILE()
if (NINP > 0) { '
if (scan_subcom(“Enj (14, EKEY))
beep('H"'), satcur’ .
if (( fx = fopusse
if (confirm{"%
wait("Sad
fprintf( >
for (1=0%
foclosa( fx
SaveData =
stropy( file
KEY
}
alse arror("Incorre
}
) :
c1r_scan_subcomgares
} V. P
else error("Number cogf '"hpf a");
} L
AU InaNg
PRINT_DATA() q : iw Ejflﬂs

AR INAY

fprintf({ fx, "File: Xxs\n", filanama) ;
fprintf( fx, "%Xs", HAT_4);
fprintf( fx, “1s", HAT_5);
fprintf( fx, "%8", HAT_B);
fprintf( fx, "¥s", HAT_T7);
fprintf( fx, “%s", HAT_8);
for (i=0; TCHINP; ++i)
fprintf( fx, "%s", data[il);
fprintf( fx, "%s", BOTTOM);
fprintf( fx, "\nAn* );

{

216
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- foclose( fx );

1
alse error({"Incorrect Printer Hama" ) ;

/* - -- o - - %/

READ_DATA()
{

wait(“Read Input DATA sat_count();

NBUS = 0;

for (j=1, 1=0; i<{HREC;
if (j == 0) plusg
T( i, 1), bpl[OI[4i2
T( i, 2), bg[0l§
if (bg[11[i] ==
Read_Data( i, 3):
Read_Data( 1. 4).
T{ i, 5), zp[1]1]
T( 4, ®),_ zp[111%].
T( 4. 7)., zplO][4]
T{ i, 8), zp[O1[il® hs :
T{ §, 9), zmutuli].x
T i, 10), zmutulil.y f _;zégzﬁﬁi
T( i, 11), m[i] = ntai(,x l'}

HBUS = max( HBL
.tﬁ_?fumﬁgm,, ;51R=1:
5

Ll

i (NBUS > MBL

} V.
!-

HLINE =

- i

ﬂﬂﬂ?ﬂﬂﬂiﬂﬂ’m‘i

Rnld_pltltiﬁt r.

?:Immwwmmw

gama( D{ r. )., L

aif (same( D( r, T), "XMER", 4)}) agfr] =
@lse errors{”"Line”, r+1, “Undefined Equipment name"), ERR = 1;
alsa
if ( eqlr] ==0) tylr] = 0;
aif ( eq[r) == 1)
if (same( D{ r, f). "YG", 2)) tylr] = 0;
gif (same( D{ r, T}, "¥Y ". 2)) tylrl = 3;
glse errors{"Line”, r+1, "Undefined Generator Typa"), ERR = 1;
alsa .

if (same( D( r, f), “YO-YG", 5)) tylrl =



gif (same{ O( r, ), "D-¥G ", 5)) tylrl = 1;

eif (same( D( r, f), "YG-D °, 5}) ty[r] = 2;
aif ( Isame( D( r, f)." . 4)) tylr] = 3; :
alse earrors("Lina”, r+l, "Undefined Transformer Type“). ERR = 1;
}
J* ——— - - - - cm-—— - uf

AuEINENIngIns
RN IR INIAY
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/e — ¥
/* */
/* File : MAUX.C L ¥
/¥ *f
FL AUXILARY rountine for : FA1.EXE & FP1.EXE */
/* %/
FiL - — »/

#include {dosa.h>

#include <conio.h?
#include <string.h?
#include <stdio.h’

gdefine eif alse if

#define REVER 120
#define FLASH 130

static int VIDED = O
i, 3, x4
off, count,
tops, e,

static char valual[7],
buf[25]1080]1 3§

SET_VIDEO(char #screen™J

{ —
if (screen(0] == 'c’) WJIDED = CF

AutInenIneIng
QRANTAUUNING 1A Y

{
int KEY;
KEY =- bioskey(0):
if ((KEY & OxFF) == 0) return{256 + (KEY >> B8));
alse return(KEY & OxFF):

219



see_more_data(int *kk, int brow)
{
if (*kk » 22 - brow) {
pause ("Presa anykey to sea mora data.");
clear_line(brow, 23);
setcur(brow, 1); ik = O]
}
olsa ++¥kk;

swapi (int *i1, int *j3)
{

% = ®ii, ®ii = #3}j, *3j =
}

pos(char ch, char *strin
{
int poaition = -1;
for (j=0; stringl[j]l!=0;
if (ch == stringlil)
return(position);

has{char ch, char *str’
{

int has;

char #sear = ltrl::hnrl‘.ltr ch);

- i

1?-1"'" “FI%J%T')VIEWI?WEJ’II]‘J

return{has) ;

‘{‘m ANNIUNNITININY

have(char #*str, char #*string) /% Has string in String or not
{

int has;

char #*sear = strstr(string,str};

i (#sear == 0) has = O;

alse has = 1;

returnihas) ;

*/

220
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same(char *si, char *a2, int n) /* Is String.1 same String.2 %/
{

int cs, cmp = -355;

cmp = strncmp(si, 82, n);

cas = 0; if (cmp ==0) ecs3 = 1;

return{cs);

FB e e . ————— Ly

satcur({int row, int col)
{

gotoxy(col, row);
}

color(int row, int col, chs
{
off = 160%row + 2%#col - 167
for (j=0; JCHCHR; ++j. off +=,-
pokeb( VIDED, off, &
} -

gﬂﬁ

- i

clear{int top, int left, 1* , int right)

i mmzmswmm

for (off=xMjzleft; ji=right; +4i, off+=2)

e T el AT

®x = top*160

clear_screen()
{

clear( 1, 1, 25, 80};
}



clear_lina(int top, int bot)
{

clear{ top, 1, bot, 80},
}

/. - - - -- - - - %/

dumpc(int row, int col, cha -

{ -
pokeb( VIDED, row#160 + co!™

y ;

dumpca(int row, int col,™

{
off = row*160 + col*2 -
pokeb{ VIDEQ, off, ch),

dumps(int row, int col
{

off = row*®160 + colv V

for (3=0; ntrinnu]lﬂ

4] s

| ﬂﬂﬂ?ﬂﬂﬂiﬂﬂﬁﬂi
— PRI innsy

dumpen(int row, int col, char #string, int NCHR)

{
of f = row®160 + col®2 - 162;

222
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for (j=0: JENCHR; #+j, off+=2)
pokeb( VIDED, off, stringlil):

[ mm e ——— e - - - %/

beep(char laval)

{
switch({ level ) {
case 'L': sound(250}
case "M': sound(500).
case 'H': sound(103
}
1
set_count()
{
count = 0]
jtoa(count, value, 10);
dumpsa{ 25, 50, value, LIGHTR
}
plus_count ()
{

jtoa(++count, value, -
dumpsa( 25, 50, value. ' TRED) ;

* ﬂuﬂqwﬂwswﬂqﬂﬁ
qaﬂn‘smuwﬁmma" 8

1:1“!'_'!'1“{25, EE}I &-p.{zﬂr 1: m};
dumpsa{25, 65, “Wait a minute.”, FLASH), setcur(2s, 80);

confirm{char *msg)
{



pause(char *msg)

{

I*

1inev({int top, int left, int bot,

{

int key;

beap('H"'};

clear_line( 25, 25);

dumpsa( 25, 1, msg, LIGHTRED) ;

satcur{ 25, strlen{meg) + 5). printf({"Go on 7 (Y/H) : "}
= getkey();

if (key == '¥" !} key == 'y') return{l);

alse reaturn{0);

beep('M');
clear_1ine(25, 25), du

setcur (2%, strien(msg)+ .
getkey();

char line = 0xB3;
if (type == 'd')  N———————
for (i=top; f<=bot; v

dumpc(i, left, 11 =

”

ﬂ'lJEI’)ﬂEI?I?WEI"m'i

Hn-h(int top, 1 aft, int right, c hlr typa)

: @W\ ASAIUNNITINNY

for (j=%eft; j<=right; ++])
dumpc(top, j, 1ina);

frame(int top, int left, int bot, int right, char type)

{

char t1 = OxDA, tr = OxBF, bl = OxCO, br = OxD3;
clear(top,left,bot,right); )
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if (type == 'd") t1 = OxC9, tr = OxBB, Bl = oxCB, br = OxBG;
lineh(top, left+1, right-1, type);

lineh{bot, laft+l, right-1, type);

1inav(top+1, laft, bot-1, type);

1inev(top+1, right, bot-1, typa);

dumpc (top, left, t1), dumpc(top. right, tr);

dumpc{bot, 1eft, bl), dumpc(bot, right, brj);

- - —mie RS

/¥ —mmmmmmmmmmmmmeee-

scan_buffer(int top, in

{
= top*i160 + left#*l
for (i=tep-1; itbot; +
for (off=x, j=1&
buf[i1[§1[0] =
buf[i1(3101] =
} ;

dump_buffer (int top, int left, JFTTRIILIH

{
= top*160 + lef -‘,, e
for (i=top-1: 1¢boL ™y
for (off=x, j=iv '
pokeb{ VIDEC) | ff, D
pokeb ( 'UIDED, nﬂ'ﬂ. wrtﬂu][ﬂ}.
}

ﬂUEI’JVIEJﬂiWEJ"Iﬂi

- mwn‘mﬂ‘mﬁ‘vmﬁé“ﬂ

-=top, ——laft, ® = top*180 + left®2;
for [i=top; i<bot; ++i. x+=160, DATA += SIIE)
for (off=x, y=0, j=left; jeright; ++j, ++y, off += 2)
pokeb( VIDED, off, DATALY1):

e, - - */

f# mmmmm—ee s m—— s — i o
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arror{char *msg)

errors(char *ms, int ii,%%

{

beap('L');
scan_buffer{25, 1, 25, 80);
clear_line(25, 25);

dumpsa(25, 1, "!.Errors.1l”, REVER) ;
dumpsa(25, 13, msg, LIGHTRED);
dumps(25, 85, "Press any key.")
getkey();

dump_buffer(25, 1, 25, 80):

beep('L");
scan_buffer(25, 1., 25,
clear_line(25, 25);
dumpsa(25, 1, “!.Errors
satcur (25, 13), print,
m_-{!!. 65, "Press any
getkey();
dump_buffer (25, 1, 25, 80}

—1 ﬂfmﬂmwmn‘:

cole = col + HCHR;

dumpc ( §ow, cn‘lo, 27}

SCAN = scan_strings{ temp, row, col, HNCHR, KEY);
dumpc( row, colf, 32);

dumpc( row, cole, 32);

return(SCAN) ;

scan_subcom(char *msg, char *temp, int row, int col, int HCHR,

NI NN AN

int *KEY)
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int HWM3G = strilsn{msg).
colk = col + HMSG + 2;
tops = rowW;
lefts col;
bots row + 2;
rights col + NM3G + NCHR + 4;

_ scan_buffer(tope, lefts, bots, righta);
frame(tops, lefts, bots, rights, 'd’):
dumpsa{row + 1, col + 2, meg, BROWN) ;
raturn({ scan_strings( temp, row + 1. g

clr_scan_subcom()

{
dump_buffer(tops, lefts

/% === e

scan_strings(char *temp, int r&
{
jnt . MOVE = 1, SCAN = 0, r_=
iF (k == 13) k = mV
setcur(r, €); s —
color({r, ¢, LIGHTREL y
TELL_SCAN_STATUS_LINE(J]
while ([ k 1= 27 ) | ¥

if {kw-:mrﬂc}}

T

if n:k-
if ( > o} ==, ut:ur{r. c), dumpe(r, c. " "), --N

wﬂﬁmﬁmwﬂwmaﬂ

k == 13 ) = 1; break; }
if ( k == 320) PRINT_SCREEN():
k = getkey();
}
if (SCAN) scans(temp, row, col, N, MOVE. KEY, K),
alse *KEY = 2T;

return{ 3CAN };

ci K, setcurir, c), ++i;

ﬂﬂﬂ?ﬂﬂ’lﬂ‘i
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keychar{int k)

{
if (31<¢k &4 K<€127) return{i};
alse return(0);

keyback (int k)
{

if (k==8 !! k==127) return{l):
alse return((s

keymove (int k)
{
i1 (k==328 ;) k==331
alsa .

scans(char *temp, int row, t *KEY, int k)

{
if (MOVE) =KEY = K;

‘alsa *KEY = 0; =

for (off = row*160 + col%Z - ‘.5""5-,.-,_,; off+=2)
_ : of 2o

temp(j] = 0; - 4

]‘ y‘ : P k“i‘

’ "'"“"""FiTJEI'? n EW]WEI’IT]T" ’
wqmmmm AAINY1AY

clear_lina{ 25, 25);

dumps{ 25, 1, "F2-Save F6-Print F10,/-MEMU" ) ;
color{ 25, 1, LIGHTCYAM, 2);

coler( 25, 12, LIGHTCYAN, 2);

color({ 25, 24, LIGHTCYAN, 3);

color{ 25, 28, LIGHTCYAN, 1);
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TELL_SCAN_STATUS_LINE()
{
clear_line{ 25, 25);
dumps{ 25, 1, "FB-Print ¢ =Input
color{ 25, 1, LIGHTCYAN, 2);
color{ 25, 13, LIGHTCYAN, 1):
dumpca( 25, 14, OxCd, LIGHTCYAN);
dumpca{ 25, 15, OxD8, LIGHTCYAN);
coler{ 25, 27, LIGHTCYAN, 3);

TELL_MEHU_STATUS_LINE().

{
clear_line( 25, 25);
dumps( 25, 1, "F6-Prin
color{ 25, 1, LIGHTCY
color( 25, 13, LIGHTLS
dumpca{ 25, 14, OxC4, L~
dumpca({ 25, 15, OxD9,
color{ 25, 32, LIGHTCYA!

PRINT_SCREEN()
{
int m, n;
unsigned char ch;
for (m=0, 1=0; i<2:hedl
for (n=0, j=0; j<J
ch = peekb{ SWEQ, m+n);
if (ch == 0 'J ch == HULL})

Esc-Go back™):

ch =

0x20;

y ch @fx80;

% ﬁzﬁmwﬂmwmm

eif = OxBC !} ch = UKDB]

iF = OxB9 !! ch == OxB4)
aif (ch == OxCA || ch == 0xC1)
aif (ch == DxCB | ch == OxC2Z)
aif (ch == 0xCE }| ch == 0xC5)
write{ 4, &ch, 1);

= OxOA, write( 4, &ch, 1);

}

ch = OxOA;

for (i=0; i¢5; #+i) write( 4, &ch, 1)

ch = Ox83;

ch
ch
ch

GxB

‘ ﬁ%ﬁﬁﬁﬁﬁwmmm Ay

ﬂxﬂﬂ'
0x89;
OxBA;
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= i = = -_— %)
- -

-;* */
i+ Fila : MENU.C :4;
J*

/" MENU rountine for : FA1.EXE , ®/
/* ®/
I* - - e mmmm————=

#include <bios.h?

ginclude <string.hs

#ginclude

gdafine MCOM

g#defina MSUB

#dafine

axtarn
axtarn

static

static

static
static

eif

char
int

int

int
Teng

f‘lolt

“KEY.B™

elsa if

filenamal "
KEY . ER's

stcom[MCOM]T 10 N ﬂh ™ string ./

atsub[MCOM] [M ; 5 ommand string %/

docom , Jo command ./

dosub [MCOM] , ) / 5 sub-command f
5 o 5

colcomagCol : C

lenc h. Sann - wae | ol */
—— T

1-.1-“-“] y‘f ) ' ':_:-

nofsub|r .’-.‘ U ~ -

i‘ j k Ll- o 'Ji
1-.1'-;. £ 2 tima3; .rt Begin,E™ Calc.Time */
1c. =/
mmmm 3 -
'h"
Tlnutzl, /* T a us-d ern. . M

2 ----ﬂﬁ'lﬁ*ﬂﬂ?ﬂal WRINBIAY

SET_MENU()

{

strepy(stcom[0] ., “Worksheet™);
strcpy(stsub[01[0], “Set Date ");
strepy(stsub[0][1], “Set Time “);
strcpy(stsub[0]1[2]. “Clear table™).
strcpy (stcom[1], “File");
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strepy (stsub[1]1[0],
strepy (staub(1][1].

"Load *¥3
“Writa to");

strepy (stcom[2], "Calculate”);

strepy (stsub[2]1[0]1.
stropy (stsub(2]1(1],
stropy (staub[2][2].
strcpy (stsub[2][3],
strcpy (stsub[2]1[4],
strcpy(stsub[2][5],

“Typa of Fault
"Refarece Phase
“Fault at Bus
"Quantities

“Type of Solution !

*Fault Calculation

strcpy (stcom[3], "Display”);

strcpy (stsub[31[0],
strcpy (staub[3]1[1],
strcpy(stsub[3][2],
stropy (stsub[3]1[3],
strcpy (stsub[3]([4].

strcpy(stcom[4], "Print

strepy(stsub[4]1[0].
strocpy (atsub(4]1(1].
strcpy (stsub[4][2].
strepy (stsub[4113].

stropy(stsub[4][4], 4

strepy (stsub[4]([5],

stropy(stcom[5] . "Exi

strcpy (etaub[5]1(0],
atrepy (stsub[5]1[1]);

for (i=0: F<MCOM; ++i]
for (j=0; stsub[i]l[]

nofsub(i] = j;
}
colcom[i]
colcom[0]
lancom[0] strien
for (i=1; 1<(MCOM;

colcom(f]

lencom[i]

3;

w won

}

for (1=0; 1CMCOM; ++i%®
lensub[i] = strilen(

DRAW_MENU()

{

clear_line(2, 3);
for (i=0;
cM = colcom(i]:

dumpsn(3, cM, stcom[i], lencom[il);

colcom[i=-1] + &

‘Q
co yt
stroe -~

“Data for Positi®
»Z-BUS for Po gl
"Data fToo
“Z-BUS
“Faul

“Tr —

“Data

"Far

g
K

li][u‘.li.

ﬂ'[JEI’MEWI?WEI"m'i
. -ﬂ-fmqﬁ’ﬂﬂiﬂi UMIINBIAY

FCMCOM; ++i)  {

3 Phase ")
A *}i
1 b T
Sequence”);
Partial ");

e H

Sag.");

B,

/* column com.

/* length “sub.

v/

*/
*/

%/
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color(3, cM, LIGHT, 1}:

}
COLOR_MENU(1);

COLOR_MENU(int c)

{

cM = colcom[docom] ;
1M = lencom[docom] ;
if (¢ == 0) color(3, cM-1, GR
alsa color{3, cH-1,

cM, LIGHT, 1}:

DRAW_SUB_MENU()
{
15 = Jensub(docom] ;
ng = nofsub[docom] ;
if (n8 » 0) {
frame (4, cM=2, 5+n3
for (i=5, j=0; j<n3; + - L
dumpsn(i, cM, sts ¢ 3 “;5’7 ‘, LIGHT, 1):
}
COLOR_SUB_MENU({1);

COLOR_SUB_MENU{int <)

{
k = 5 + dosub[docom] ;

it (nS > 0)

e Mﬂﬁwﬁmwmm
qmmmmumqmmaa\

GLEAR_SUB_MENU ()

{
dump_buffer (4, cM-2, 3+n3, cM+13+41);

}

COM_HOME ()

233
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for (1=0: 1<MCOM; ++1)
dosub[i] = O;
COLOR_MENU({D):
CLEAR_SUB_MENU() ;
docom = 0;
COLOR_MERU({1):
DRAW_SUB_MENU() ;

COM_LEFT()
{

COLOR_MENU(0) ;
CLEAR_SUB_MENU();
if (docom ¢ 1) docom = ‘o
alsa docom

COLOR_MENU({1);
DRAW_SUB_MENU();

COM_RIGHT ()

{
COLOR_MENU(Q) ;
CLEAR_SUB_MENU();
if (docom == HCOM - 1)
else
COLOR_MENU(1) ; '
DRAW_SUB_MENU(); &

}

- i

o AUBINENTNGINS

COLOR_SUB_MENU(D) ; g .

AR ANATAINRIINY Y

COLOR_S9B_MEHU(1) ;

SUB_DOWH ()

{
COLOR_SUB_MENU(O) ;
if (dosub[docom] == nS-1) dosub[docom] = O]
alse dosub[docom] += 1;



COLOR_SUB_MENU(1) ;

SET_MENU_CURSOR()

{
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setcur( dosub[docom] + 5, cM);

}

/* -

MENU()
{

dumpsal 1, 74, "
dumpsa{ 1, 75, “ HMENU

DRAW_MENU () ;

DRAW_SUB_MENU(] ;
TELL_MENU_STATUS_LINE();

while ( KEY != EXIT } {

SET_MENHU_CURSOR():

KEY = getkey().

if | KEY == ESC

@if ( KEY == HOME

eif [ KEY == LEF]

eif ( KEY == RIG r‘“

aif { KEY == UP §

@if ( KEY == DOWN T 5°

gif { KEY == EHTEH { COMMAND | uoe oun [docon] 140 break; }

aif { KEY = nm‘r _SCREEN();
gt N3 N3
if ( KEY Iz

‘{‘m ANNIUNRITINIAY

COMMAND (int com, int sub)

{

if (com == D)

if

(sub

aif (sub

alse

aif (com == 1)
(sub ==

if

alsa

eif (com == 2)

o}
1)

SET_DATE()
SET_TIME();
CLEAR_DATA():

LOAD_FILE():
WRITE_FILE():



GOTO_MEXT_SUB()

{

1% —mmmemme -- -- -

if (sub == 0) FAULT_TYPE():
a@if (sub == 1) REFER_PHASE():
eif (sub == 2) FAULT_AT_BUS();
@if (sub == 3) SET_QUANTITY():
== 4) SET_SOLUTION();

alsa CALCULATE_FAULT();
aif (com == 3)

i# (sub == 0 && |ReadData ) DISPLAY_DATA_SEQ( 1 );

eif (sub == 1 &% |FormZbus ) DISPLAY_ZBUS_SEG( 1 I
eif (sub == 2 && |ReadData ) DISPLAY_DATA_SEQ( 0 );
)
p

eif (sub == 3 Ak !Formibus DIRE ¥ 9_SEQ( 0 ):
eif (sub == 4 k& |Formlbus ] L T
alsa error(“Re-arrange Da a Display.”™):
aif (com == 4)

if (sub == 0 M— T aTA
gif (sub == 1 &k !Reac " INT_SATA,
eif (sub == 2 && IF . : o B

eif (sub == 3 && 1R-

gif (sub == 4 &&

eif (sub == 5 &&

elsa error(”Re-a-
eif (com == §5)

if (sub == 1)

alse

- Pl H

dosub[0] =

dosub[1] = 0; -

it (docom == 2) { ' pY
if (dosub{docom] =TH3) - 1, 24, 80);
else L dosub|

}

eif

TR mmﬁwmm

dump_butrer@i, 1, 24, 80);

- QEARNNIUWMINYAY
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SET_DATE()
{

if (scan_subcom( “Enter Date {MM=-DD-YY}: ", temp, 8, 3, 14, &KEY})
baap('H'):
clr_scan_subcom() ;

SET_TIME()
{ — - -
if (scan_subcom( “Enter T — PR ! 4 ¢ BKEY))
beep('L'): L |
clir_scan_subcom() ;

R ettt

FAULT_TYPE() '

{
clear{ 15, 26, 20, 80);
frame{ 15, 26, 20, 60,
dumpsa{ 16, 28, "1. K- Nl
dumpa( 17, 28, "2. | T
dumps( 18, 28, - 1 V 1 ‘
dumps( 19, 28, "4. Dol L
if (scan_subcom("Enterssfiult No. :

if (temp[0] != 0) .
I

=, tamp, 12, 26, 2, &4 ))

else error{“Invalid Fault Type");

dump_buffer( 15, 26, 20, 60);
elr_scan_subcom() ;

REFER_PHASE()
{
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if (scan_subcom(“Enter Phase ( A, B or C ) : “, temp, 12, 26, 2, &KEY))
if (temp[0] 1= 0) {
strupr(temp);
if (has({temp[0]."RABC"}) {
Phass = temp[0] - 65;
. staub[2][1]1[20] = temp[0];
}
else error("Invalid Referance Phase”);

}
elr_scan_subcom() ;

FAULT_AT_BUS() - 1 .
: if (scan_subcom(”Enter 28, 2, BKEY))
if (temp[0] != 0)
Bus = atoi(temp’
if (Bus == 0)
stsub[2][2][2
stesub[2] [2] (&€
stsub[2]1[2]1[22°
}
else | /
stsub[2]([2])[20]
stsub(2][2][21]
stsub[2]1[21[22]
}
}
clr_scan_subcom() ;

Vi

¥

e U ANENTNYINT

|
frame( 15, 2&,“, 52, '8');

= R Ry e} (LG

subcom (“Enter Quantity MNo. : “, temp, 12, 26, 2, BKEY))
if (temp[0] != 0)

if (has(temp[0], “012%)) {
Quan = temp[0] - 49;
stsub[2]1[31[20] = O;
if (temp[0] == '0°) strcat(stsub[2][3]. “8eq.Pha.”);
eif (temp[0] == '1') strcat(stsub[2][3], “Sequence”);
alsa : strcat(stsub[2][3], "Phase o [

}

else error{"Invalid Quantity No.");

dump_buffer( 15, 26, 19, 52);
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clr_scan_subcom() ;

SET_SOLUTION{)
{
clear( 15, 26, 18, 40);
frame( 15, 26, 18, 40, 's’);
dumps( 16, 28, "1, Partial ");
dumps( 17, 28, "2. AN *):
if (scan_subcom(“Enter Soluti
if (temp[0] != 0O)
if (has(temp[0], "
801 = temp[0] T
stsub[2]1[41024 —
if  (temp(0) == 770 PRt 1)
else - :

28, 2, LKEY))

1
elsa arror(”I
dump_buffer( 15, 26, 17
clr_scan_subcom() ;

; L [ —
[ mmmmmmmm————————— e o

4

CALGULATE_FAULT() V:_ P g
{
if ( ReadData ) { 1)
READ._| DITA_FURuﬁlLFlJ

” ::’:‘::“Jﬂ-ﬂ&l’)ﬂﬁlﬂ?ﬂil"m’i

F'DRILZ
if | LERR ]

qmmmm AAINY1AY

SAVE_IBUS

SAVE_YP();

if ( YERR )
FormZbus = 0;

}

}
if ( 'ERR ) GOTO_FAULT( 'D' );



READ_DATA_FOR_CALC()

{

ERR = O;
READ_DATA():
it ( 'ERR )
ORDERING_DATA_SEQ( 1 );
i ( 'ERR ) {
ORDERING_DATA_SEQ( © };

ir ( IERR ) {

FORM_ZBU3 ()

{
timal

CALC_ZBUS_SEQ{ 1 )i

time2 =
Time[1]
Mamo(1]

CALC_ZBUS_SEQ( 0 )

time3
Time[0]
Memo[0]
}

W.ammnmummma

int b;

SET_MUTUAL_SEQ( O );
i¢ ( 'ERR )

ReadData = 0;

= piostime(0,0) 4

biostime(0,0); s : L'E
= (float)(timez - ting-
= MNBUS % NBUS; =

= biostime (0,04

‘l‘ —

l.'f'ln:ltﬂtd- - t‘ill'!} F LT
Memo[1] +

ﬂ‘“&l’mﬂﬂﬁﬂﬂ’lﬂ‘i

if (Bus == 0) (
for (Bus=1, b=0; bI(NBUS: ++b, ++Bus)

FAULT_ANA( State )

Bus = 0;

}

aif (Bus <= HBUS)

FAULT_ANA( State );
else error{"Out off MAX. BUS");
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FAULT_ANA(char State)
{
ZBUS_COLUMN() ;
if (Quan == =1) {
Quan = 0, FAULT_ANALYSIS( Stats, 3ol Y&
guan = 1, FAULT_AMALYSIS({ State, 3el );
Quan = -1;
}
olse FAULT_ANALYSIS( Stat

B

AubINENIngIns
RN IUNNINIAY



i - - e -
i*

® File : MOVE.C

/*

/% MOVE Rountine for : FA1.EXE & FP1.PRJ

/*

J§ mm—— - i - = -

ginclude “KEY.B"

ddefine eif alsa if

static int DUMP , NROW,
MX, MF, BR,

wr, *x, *f, —

MOVE(int KEY,
int MREC, inmt MFLD,
int *row, int *rec,

)

DUMP = 0
MX = MREC, MWF = MFLD;
= BROW, ER = EROW,
r=row, x=rec, f=1fd,
switch(XKEY) {
casa HOME
casa UP
case DOWH
case LEFT ="
case RIGHT : MOVEIJIGHT(),
case : IID‘W;__PAEE_L'F[}. braak ;
case PGON H{‘,I, break Q)

, “"‘""ﬂﬂmﬁmﬁ?ﬂﬂ’]ﬂ'ﬁ

it (ouMP) cHik_ToP(), GHEGK_HDTTCH
reaturn (DUMP) ;

*/
¥/
*f
*/
*/
*/
—

R ANNIUNRIINIAY

L - o - - %

GO_HOME ()
{
=BR, #x =% =0, *f =1, DUMP = 1]
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MOVE_UP()

{
if (%r > BR) -, ==%X;
eif (*x > 0 ) ~=%x, --%t,

MOVE_DCWH ()
{ I
if (#r ¢ ER )  +4%
8if (#x ¢ MA-1)  #+%>

MOVE_LEFT()
{

ir (*f > 1) -
}

MOVE_RIGHT ()
{

if (*F < MF-1)
}

m_,wt,ﬂuzl'mzlmwmm

*t ‘ HROW ,

RN ANINYINY

if (%t > nnu-t-n #x -=NROW,

MOVE_PAGE_DOWN ()

DUMP

s

P

{ L
1F (¥t ¢ MX-NROWe2) #x += W += NROW, DUMP =
elze GO_TO_ )i

1
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GO_TO_BOTTOM(}

#r = ER, *x = MX-1, #*t = HX-HROW, # =1, DUMP = 1;

/%

CHECK_TOP()
{
int CBEG = BR - 1;
ir (*t > 0) |
dumpc (CBEG, 1, 192
dumpc (CBEG, 6, 1599,
dumpc (CBEG, 80, 2174
}
alsa {
dumpe (CBEG, 1, 195),
dumpc (CBEG, 6, /
dumpc (CBEG, 80, 180)

S Imeninenns
SN Iniumingnde

i T FE - — e
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J* - —————— - - ——
. LY
i* File : MPUT.C »f
i* ./
" INPUT Rountine for : FA1.EXE & FP1.EXE */
= ./
[¥ ——— - - - e K}

ginclude <{ctype.h>
#ginclude <string.h>

fdafine eif alse if

static char  *D3, *TM;

static int CANPUT ,
FD, *TY,
*LD, *LI, ©
is 3s K: 17, ’
mm, nn, o

J# mmmmmmmmm s —————

int *lendat, int *lanint,

CANPUT = 0;

D3 = DA3;

T™ = temp;

FD = field;

TY = type + FD; ¥
LD = lendat + FD;

LI = lenint + FD;
LM = lenmoed + FD;

A AN

= &
1 I }
cmmrr:n”

RARINIUNRTINYIAY

== 1) CHECK_LABEL();

else {
for (mm=j=0: j<pp; ++i)
if (isdigit(TMLi1) !} TMLil=="-" & TM[j)==".") ++mm;
if (mm ==.pp) |
if (*TY == 2) CHECK_INTEGER():
eif (*TY == 3) CHECK_REAL_A(); J* real + %/
eif (*TY == 4) CHECK_REAL_B(); J* real -/+ %/
}
else error("Require only Humber, Minus sign or Point."};
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1
else error({"Input by begining with blank"):

temp = TM;
return{CANPUT) ;

- - - % f

/% 2

CHECK_LABEL()
{ "
strupr(TM);

if (FD == 3) {

if (have(TM,"GEN = '

alsa

}
oif (FD == 4) {
if (same(D3,"GEN
if (have(TM,"Y
alsa
}
eif (same(D3,"XMER"
if ( (have("Y-",TM
&& (have("-Y¥", P i i
&8 have(TM,"YG-YG YO m—— i Y-D D-Y D-D*) )
CANBUT = 1; SIS
alse -r‘r‘n ¥

¥

(“u-",TH}}

}

else error("Rig J

} " i
elsa CANPUT = 1; ) — 'l
if (CANPUT) ARRANGE_LABEL();

AUINENTNEINg
T ARIAINTUNRINYIAY

{
THIY]
}

it —— ]

F R



CHECK_INTEGER()
{
for (mm= j=0; jipp; ++])
if (isdigit(TM[j])) ++mm;
if (mm == pp) CANPUT = 1:
olsa error({“Require only Humber™);
if (CANPUT) ARRANGE_INTEGER() ;

ARRANGE_INTEGER()
{

if (atoi(TM) =
for (i=0; 1
T[] =
TM[*LD-1] =

alas
nmove = *LD-pp;
for (kk=1, K=0; kd{nr
TM[*LD-kk] = T4
for (i=0; i<{*LD; ++1)
if (has(TM[i]," "
else THM[i] = © *J,

S -

CHECK_REAL_A()

e AU ANYNTNYINT

if (isdigit(Qri1)) ++mm;
if (hn > 0

} 4400} ’ - U
i Nefil: IV 1dY d
} '
if (mm == pp) |
if (14 » #LI) error(”"Out off range.");
eif (oo » #LM) error("Out off presition.”);
gif (nn » 1} error(“More than One Point.");
alsa CANPUT = 1;
}
else error(“Require only Number or point.”);
if (CANPUT) | :
if {(nn==1 &%k TM[0]==".") SHIFT_RIGHT(), TM[OD] = '0°;
aif (nn==0 && TM[O]!="."') TM[pp] = ".'s +4pp;
ARRANGE_REAL({}:
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SHIFT_RIGHT()

i
for (kk=1, k=0; k<pp; ++k, ++kk)

TMIpp-kk+1] = TM[pp-kk]:
+4pp;

/* : - . — - —— L7

CHECK_REAL_B()
{

for (mm=nn=1ii=go=rr=j=0
if (isdigit(TMLJ))
if {(nn3>0
if ( TML3]
if ( T™MLI]
if (nn == 0

if (MINUS_SIGN(})} (
if (mm == pp) |{ .
if {14 » #LI) error(iC0 7
aif (oo » *LM™Ner E. gain™);
eif (nn » N T e e e . )
eif (nn == C§ 4
alse =
}
else error("Input l.-bar. Hinus Hm or Puint."}.

P ﬂ‘ﬁﬁ“)ﬂﬂﬂ?ﬂ&l’]ﬂ‘i
gmmmmummmaa

MINUS_21

int sign = 0;
if (rr » 1) error(“Too many minus signs”);
aif (rr == 1) {

iF (TM[O] == "="} {

if (pp == 1) error(“Require soma more”);
aif (TH[1] == *.") sign =1, SHIFT_RIGHT(). TH[D]="'-", TH[1]="0", ++mm, ++i1;
alse sign = 1;

}
else error{"Misplace minus signs"”);



}
elsa |
if (TM[O] == ".") |
SHIFT_RIGHT(), TM[0]="0";
SHIFT_RIGHT(), TM[O]=" ', mm+=2, 1i+=2, sign=1;

}

alsa
SHIFT_RIGHT(), TM[O]=" ‘., ++mm, ++ii1, sign=1;
}
return{sign);
} .
f* = e
ARRANGE_REAL()
{
nfib = *LM - oo;
for (k=0; keinfib; ++k)
TH[pp+k] =
pp += K;
nmove = *LD - pp;
for (kk=1, k=0; k<
TML*LD-kKk] = Tﬂ[pp-k
}
J* ELEE A—— ]

ﬂumwamwmm
W’lﬂﬂﬂ‘a’ﬂlﬂﬁﬂﬂmﬁﬂ
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;*
P
/%
Fi
I
FL

Film

: COMPLEX.c

COMPLEX founction for :

FA1.EXE & FP1.EXE

/e -

ginclude {stdio.h?
ginclude <(math.h}

COMPLX struct complex'y

gdefine
gdefine aif alse if
gdefine P M_PI_2
gdefine PI M_PI
gdefine PI2 M_PI#2
gdafine min 1E-4
#define MIN 1E-100
#define MAX 1E+3
/% ——- i
cadd{ Z, zF, zB )
{
Z-»x = zF.x + IB y
2->y = zF.y + 2B.y. =

modify_rectan( I );

: c;tt.; Z, zF, 2B }

ﬂﬂﬂ?ﬂﬂﬂ?ﬂﬂ'}ﬂ‘i

uuhtru:t *f

modify_rectan( Z );

cmul( Z, zF, zB )

{

polar( &zF );
polar( &zB );

I=»x
-3y

=

zZF.x * 2B.x;
zF.y + zB.y;

COMPLX *Z, zF' zB;

=-ﬂﬁ~’l@\‘m‘§m URININY

COMPLX *I, zF, zB;

/* Com.multiple */

LY

»/
v/
*/
L7
b
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modify_polar{ I );

rectan( I );
}
cdiv( Z, zF, zB ) COMPLX #Z, zF, zB; J® Comp. devide %/
{
polar( &zF );
polar( &zB };
if ( zB.x » MIN ) ZI-»x =
alse I-¥% = 0. ")
Z=»y = zIF.y = ZB.¥;
modify_polar{ Z );:
rectan{ 'Z };
}
I - L R - W)

polar{ COMPLX *I )

{
COMPLX T = *I;
Z-3% = cabs( T );
§if { T.x ¢ -MIN ) -
eif ( T.x » MIM )}
alaa

I=-»y

if [ T.y ¢ -HI"{\

aif ( T.y > MIN B Z-

alse = I-»y = 0
if ( Z=-»x € MIN ) 2-}X‘F 'H

| ﬂumwsmwmm

g mmmmum'mma d

¢ MIN )} Z-3x = 0;
if [ 2Z-»y » PIZ ) ZI-»y -= PI2;
aif { Z-3y < -PI2 ) Z-»y += PIZ;

rectan( COMPLX *I )

{
COMPLX U = *Z;
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I-x U.x * cos{ U.¥ )
-2y U.x * sin( U.¥y );
modify_rectan( Z );

modify_rectan( COMPLX #Z )

i
if ( fabs( Z->x ) < MIN ) Z-3x = 0]
if ( fabs{ Z->y ) ¢ MIN ) . Z->y =
1
1% == ' AN

polard( COMPLX *Z ) */
{

polar{ Z ).

if ( Z->x £ min )

alse |

ir ( Z-»y » 180
aif ( Z-»y < -180

Je == - - - ol | Ly

-l

AUEINENTNYINS
QRIANIUNMIINYAY
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f*
i
Fi
[*
I
FL
I*

#include
#include
#include
#define

#ginclude
ginclude

File : N1_ORDER.c

ORDERING data rountine for : FA1.EXE

- %/
*/
*/f

L -

*/
»/

¢{stdio.h>
{atring.h>
<math.h>

COMPLX  struct

-

“HAT.B"
“MAX.B"

fdefine eif alse if

extarn

extarn

static

static

- i nmdnenns
mﬂjﬂ'l mmm URIINYA d

int ERR,

COMPLY zp[2][HREC] .

zmutu[MREC] ;
FILE T

int is 3,

char  BusListrzf|fsus+1))
LineList([2 :unﬁc+11,
int use[MREC] ;

if {8 == u } CONVERT_DATA{):
CLEAR_ORDERING();

COLLECT_GEN() ;

COLLECT_LINE();

§# (8 == 0 ) ORDERING_MUTUAL();

*/
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CONVERT_DATA(}
{ .
for (i=0; 1<HLINE; ++i) {
4 ( ty[i] == 1 ) bp[81[4] = O;
oif ( ty[i] == 2 ) bq[81[1] = bp(81[1]1, bp(81[i] = O:

fe = i, —— == -

CLEAR_ORDERING( )
{

streset( BusList[3].
strsat( LineList[
for (i=0; 1<NLINLC,

COLLECT_GEM( )
{
NUSE = 0;
for (i=0; 'HHI.
ir (8 =
eif ( bP[Er‘ :

ﬂ'lJEl’WIEIﬂ?WEI']ﬂ‘J

cutloct_nat-{ t r, char Q)

ﬂ'lﬁﬁlﬂ‘ﬁm AAINY1AY

L=r+1, strncat( LineList[8], &L, 1);
if ( !'has{ Q, BusList[3] ) } strncat( BusList[3], &G, 1);

COLLECT_LINE()
{
while { NUSE < NLINE ) {
HCHK = NUSE;
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for (i=0: 1<HLINE; +#i)
if ( luseli] )
if ( has{ bp[S1[1], BusList[3] ) )
Collect_Data( i, ba[81li) ), J =1 ¢ 1;
if ( NCHK == NUSE )
for (i=0; <{NLINE; ++1)}
i ( tusali] )
if ( has({ bg{31[i]1, BusList[3] ) }
{ swapi{ &bp[S]1[i]. &ba[s8][i] ). ty[il = 2;
collect_Data( i, ba[31[i] ). break; }
if ( HCHK == NUSE ) ]
{ errors{ "Line", j._ '

ddering” ), ERR = 1; break; }

ORDERING_MUTUAL ()

{
int LL, RR, LM;

NL = strlen( LineL’ g
for (1=0; iCHL;

L = LineList[0?
R sL-1; @
LM = Im[R];

P (>0 1

for (i=1; Jj<NL;
LL = LineLis<(0]
RR = LL - 1}
if (UM ==

o Augangndneans
MM TANMINENAE

DISPLAY_DATA_SEQ(int Sequence)

{
& = Sequence;
§F {5 == 0 ) DISPLAY_DATA_ZERO();
else DISPLAY_DATA_POSITIVE():



DISPLAY_DATA_POSITIVE()
{
= HLINE;
clear_line( 1, 23 );
printf( DAT_10 ):
printf{ DAT_11 . -}

printf{ DAT_12 , HL, HE'S
printf( DAT_13
printf( DAT_14
printf( DAT_13
k = 0}
for (i=0; 4<NL®
L = LineLi= g
primtf(
se8_mora_
}
pause( "press

DISPLAY_DATA_ZERO()
{

L = strien{ LinaList[l
clear_lina{ 1, 23 ):ZFed)
printf( DAT
printf({ DATw——— =
printf( Deg £
printf( DAT_! '
printf( DAT_ZU
nrintf{ DAT_ na

ﬁuﬂﬂwamwmm

A ¢ mera =
printf( Fum_h L, @p[01(R], bal@y[R), zp[01(R] g

RYBNASAIIAIINGATY- o

sea_more_data( &k, 7):
}
pause( “press any key to go on” )

T SRRt ————— B il



PRINT_DATA_SEQ(int Seguance)

{

= Spquence

¥ (8 ==20
else

) PRINT_DATA_ZERO():
PRINT_DATA_POSITIVE();

PRINT_DATA_POSITIVE() —

{

if ( (fx =

wait( “Printing .

—

Fopen(

ML = HLIME;

fprintf(
fprintf(
fprintf(
fprintf (
forintf(
fprintf(
fprintf(

for (i=0; i<HL;

fx,
%,

g

L = LinalLisi@1

fprintf({ fx, F

}

fprintf( fx, DAT_13 t?ff

fprintf(

fclosa( fx

}

else error(

PRINT_DATA_

{

WIS InYNa Y

fprintf(
fprintf(
fprintf |
fprintf |
fprintf(
fprintf(
fprintf(

for (i=0;

i

L

g

o )

1, zp[11[R] ):

U ANINININT

™, "
2,
i,
%,
X,
o,
i,

%c", 27T. 77 ):
mw_uu ¥i
DAT_01 ¥a
DAT_02 , ML, NBUS };
DAT_03 H
DAT_04 ;
DAT_D3 4 H

f<HL; ++i) 1

= LineList[0][1], R =1L - 1}

if ( Wm[R] ==

0}

fprintf( fx, FORM_1, L, bp[01[R], balO][R]. zp[01IR] ):
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alse

fprintf( fx, FORM_2, L, bp[OI[R], bq[OI[R], zp[O][R],zmutu(R],Im(R]};

}
fprintf( fx, DAT_03 );
fprintf( fx. “\n\n" }:
fclose( fx ):
}
alse error{ "Incorrect Printer Hame." )}

}

S

[*

AU INENTNYINS
RANTHUNNINENAE
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f‘ ———
e
I*
I
f‘
/*

J# mmmmmeemmmmmmmm—mee—emmm—eeesSseoSee o

ginclude <stdio.h?
ginclude <(string.h}
ginclude <math.h?

gdafine

ginclude "MAX.B"

gdafine
gdafine

extarn

axtarn

axtern

static
static

static

static

ﬂmmﬂuﬂﬂmﬂﬂiﬂﬂﬂﬂﬁ
LRES L

Fila : H2_MUTUAL.c

SET MUTUAL GROUP rountine for : FA1.EXE

COMPLX  struct

aif alsa if
MIN

int

COMPLX zpl2] [HFI!I i

zmutu[MREC] ;
char : :
int R
FILE

COMPLX II [H’I 2]1; Irnr-m

mp[MI][MI] ., - /% mutual bus P

COMPLX €00 = {0,0}.
c10 = {1,0},
Ibuf, Isum,

YPIMI][MI][MI]; /* YP Impadence

J# mmmmmmmm -

ApaY

EL[MI]. /* End Line in mu.group */
HG; /% fumber of mu.Groups */

*/
*/
*/
/
*/
*/
*/
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[ ]
SET_MUTUAL_SEQ(int 3)

{
ML = strien{ LineList[3] ).
:::t{ “calculating . . . MUTUAL Loop count:" ), set_count();
for (MG= X=0; X<HL; ++X) { .
plus_count();
L = LineLiast[0]1[X];
LM = Im[L-1];
if ( LM > D) SET_MUTUAL();
} . -
END_MUTUAL () :
CALC_MU_MEMO() ;
3
SET_MUTUAL()
{

int LL, LLL;
for (E= 1=0; <X

fill_data(
for (j=0; 4
plus_cour, L
LLL = Lii#Fiindy
i ( LL == ml
e =T

}
}
}
11 (E> 0) (Nl
EL[NG] = E; T

fi1l_data( LY
MuLina[NG][E] = U

| ““Wﬂﬁﬁumwmm
wqmmmummmw

fil1l_data(int LINE)

i
MuLine[NG][E] = LINE;
mp[NG] [E] = bp[0][LINE-1];
mq[NG][E] = bq[0][LINE-1];
mpp [NG] [E] = bp[1][LINE=1];
maq[NG] [E] = ba[1][LINE-1];
+E;
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/¥ mmmmmma—

CREAT_ZI()

{

int LH, R;
for (i=0: i<E; ++1) {
LH = MuLine[NG]L[i]:,

for (j=0; JLE; ++ e el
plus_count () _—

R = MuLinel* s

if (1==3]

aif ( LN 3

alse

}

}
for (i=0; A<E; #+]
for (j=0: J4ET
YPINGI[31L4

CREAT_YP()
{

plus_count ( 77
for (j=0; jTes
2I[4103) QJPInGT _— ¥
if (cabs(™L[11[§] ) <= MIN ) ZI[11[J] = CO

. AUEIENSNEINS
TRIANIUNRIINGIAY

for M{i=0; i<E; ++1)
for (j=0; JE; ++i)
YPINGI[i1[3] = ZI[S1[3+E];

INVERSE_ZI(int DIM)

{
int BREAK = 0, TDIM = DIM*2;
L]

for (i=0; i<E; b, W . A

i
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for (i=0; i<DIM; ++i)

if ( cabs{ ZI[i1[41 ) == 0) |

if (i == DIM-1) BREAK =

plus_count();

for (K=i+1: K(DIM; ++k)
§f { cabs( ZI[k][i1 ) *» 0O )} break;

if (k == DIM ) BREAK = 1;

plus_count();

for (j=0; JCTDIM; ++j]
Zbuf = ZI[KI[3L.

i[31., ZIL4103] = Zbuf,
}

if ( BREAK ) { -
e

Zbuf = ZIL4)[4]:
plus_count ()
for (j=0; J<TDE

cdiv( &Z
plus_count () :
for (k=0; k<[

SI[kI[§] = COO;

‘{‘m ﬁ\‘lﬂ‘ﬁﬂﬂl‘ﬂ’]’)ﬂﬂ'\ﬁ 4

END_MUTUAL ()

{

int muPO, muP1, muQ@0, muQi, posPO, posP1, posQ0, pesQi;
for (i=0; i<NG; ++i) {

if (ELLi] == 1) |
plus_count();
muP0 = mp[i][0];

muP1 = mp[i1[1];
muG0 = mg[i1[0];
muQ1 = mq[i]101];
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if (muP0 == muP1 !! muQ0 == muQl) ;
eif (muP0 == muQ1) Swap_mubus_group{ ¥, 1);
aif (muP1 == muQd) {

posPQ = pos( muP0, BuslList[O] ):

posP1 = pos{ muP1, BusList[O] };

posQ0 = pos( muQ0, BusList[O] ):

posQ1 = pos{ muQl, BusList[O] );

if ( posPO > pos@0 ) Swap_mubus_group{ 1, 0);
eif ( posPl » pos@1 ) Swap_mubus_group( i, 1):
alae error{ “Mutuzl | But Ordering Hot O.K." ), ERR = 1;

}
else error{ "Mut

} ——

Swap_mubus_group (ir
{
int R;

swapi( &mp[g][x],

e .ﬂ —— 4/

CALC_MU_MEMO(

‘ .mﬂuzl'mzmiwmm

for Hza ++i)

AN NN Y

o === - B —————

SAVE_YP()
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int HNH, MULN;
stresat( file¥P, 0 }:
strcpy( TileYP, filename };
strcat( file¥YP, “¥" )i
it (( fx = fopen( file¥P, “w* ) 0= HULL )}
wait( "Saving YP Il - o« " 0):
fprintf( fx,. "Xd\n", HG) ;
for (i=0; 1¢NG; ++i) |
fprintf( fx, "%3dwn", ELL4] }:
MN = EL[1] + 1; |
for (j=0; J<HN; #+i :
MULH = MuLigss

FOrinte (. M — X3d A mpp(1103], maali1ld] );
for (k=0 N — : - ' '
T mm_ITE) A 10310k )

fprintf( r=

}
}
fprintf | fx.
fclose( fx );
}
else earror( "I¥

LOAD_YP()

{
int HH, MULK

double wX, 'V =
streset( fileYF V ;
strepy( FileYP, J|jlenas
strcat( fileYP, =" ),
if ({ fx = fopen( 1a¥P, “r" J) I= HULL )

HE]?]TNEJ’m‘i

{ fx. “xdy\n", &ELLi] ),
i

HuLim[i]ljl

for (k=0 k<HN; ++u] {
fecanf( fx, "X1fE1f", &vX, &VY);
YPL41[31[K].x = vX;
YPLH1[5)IK).Y = vY;

1

facanf( fx, “Wn" )i
}
MuLine[i]L[i] =

}
fecanf( fx, "%d\n”, &HuMemo )
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/e
FE
% File :
i
FL
*

- - -

N3_2BUS.c

ZBUS Calculating rountine for : FA1.EXE

Ju

gincluda <stdio.h?
#include <alloc.h?
ginclude <stdlib.h»
ginclude <string.h?
ginclude <math.h?

#define COMPLX

ginclude “HAT.B"
finclude "MAX.B"

gdefine eif

extearn char

extern int

extern COMPLX

axtarn f1
extern Tong

static int

static COMPLX

COMPLX
COMPLX

stru

alr

ERR,
Bus,
NBUS ,
NLINE,
mpMI][MI],
MI '

yh.
(| MRECTS
'" c10,

Zbuf.

H-n[Z]

is 3 K,

8, P, Q. L, ML,
G, E, mP, mQ,
Cbus [MBUS+1],
FORMULA;

Zpapq.

Inear;

far *#Z[2][MBUS+1];

far *2BC[2];

’i'ﬁsmwmm
AN IUURIINYIA Y

/* Sequence, bus P,Q,L */
/* mu Group, Side & Bus %/

J* count meet bus Q@ ®/
J* formula for calc. */
/% 2 in step »/

/% Zbus matrix */
J* Zbus Column %/

*/
*/
./
*/
%/
*/
s/
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long size = 16 * ( MBUS4+1 ). /* Zbus matrix %/

— ——————— ———- - %/

SET_FAR()

{
for (i=0; 1<¢2; ++i) {
for (j=0; j<=MBU3)
ZLi103] = fs

if ( Zr41C —

, room for Data" ), exit(1l );
}

for (i=0; i<2;
for (j=0; J<u
for (ks

FAERIS

for (i=0: 1¢2; 4
ZBC[i] = farme’

if ( ZBCL4] for Data”™ ), exit(l };
for (i=0; 1<2; ++i
for (j=0; j¢=
ZBCLII03] .

- o
i I

- - o

e WS

Augineningns
ARTTITINNMING Y

8 = Seaquencs;
HL = strien{ LineList[S] );
if (8 ==0) wait( “Calculating . . - IBUS SEQ. O Loop count:™ };
alse wait( "Calculating . . . 2BUS SEQ. 1 Loop count:™ )i
for (i=0; i<HBUS; ++i)
cbus[i] = 0;
set_count(};
for (%=0; X<NL; ++x) {
line = LineList[S][x]: /% 1line used */
rec = lina = 1; /* record used */
bP = bp[S][rec]; /¥ bus P */

/*
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- /* bus Q@

bQ = bg[8])[recl;
P = pos{ bP, BusList[3]): /* position P
@ = pos( b@, BusList[3]): /* position @
H = max(max( H, P).max{ H, Qi /* High bus
L =H+1; /% position L
Zpapq = zpl8][rec]; J/* 2 line
ir({8==1) SET_FORMULA({ 0O, bP);
elsa { .

if (IMUTUAL( 1ine )} SET_FORMULA{ O, bP);

alse SET_FORMULA({ 1, BP};

1 |

CREATE_ZBUS_BY_FORMULA (2 '
}
SORT_ZBUS();

SET_FORMULA(int Muty
{

i ( 'Mutual )

if (++Cbus[Q]

if (BP == 0 }

alse y
alse

if (BP == 0 )

alse FC

elsa

i# (++Cbus[@] ¢ 2)

if (BP == 0 ) FOS

alse -

- —

else
THCE Y

alse

ﬂ'lJEI’WIEIﬂTNEI']ﬂ‘J

HUTUAL(int L

%W‘ﬂﬂ‘ﬁm AAINY1AY

E = EL[1];

4f (LIME == MuLine[i][E])
PLUS_YP = 1, G = i;
break ;

1

}
raturn( PLUS_YP );

*/
%/
*/
*/

aj -

*/
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CREATE_ZBUS_BY_FORMULA()
{

awitch ( FORMULA ) {
CALC_FORMULA_1_();: break;
CALG_FORMULA_2_(); break;
CALC_FORMULA_3_(); break;
CALC_FORMULA_4_(); break;
CALC_FORMULA_5_(); break;
CALG_FORMULA_B_() ;
CALG_FORMULA_T7_ ()4
GALC_FORMULA_®

288
M ~ o in = W N
#5 aw #e Ee w1 s s e

GCALC_FORMULA_1_()
{

for (i=0; <L; ++i).

plus_count () -

i (i 1= @)

Z[811Q1[4]

}

Z[si[el[el = Zpara:

{ v

for (i=0; 4<L;
plus_count()

it (4 1= @)
2[811Q1[4] fﬂ[i][ﬂ] I[s] [‘I]

o *=ﬁﬂ=&l’m{|‘m WEINI
Mﬁﬂﬂ‘émuﬂﬂﬂﬂﬂﬂﬂ

CALC_FORMULA_2_( il

W

a0

for (i=0; d<L; ++1)

plus_count();

cstt( &Znear, COO, Z[3][Q1L[11 ):

Z[81[93[L] = 2Z[81[LI[4] = ZInear;
3:.1:1:{ &Znear, Zpapa, 2[81[QI(L] ), Z[S1[LI[L] = Inear;
ELIMINATE_BUS_L();



CALC_FORMULA_4_()

{
for (1=0; i<L; ++1) |
plus_count(};
cstt( &Znear, Z[SI(PI1Lil. Z[310Q1[4]) )
Z[SIC41[L]) = Z[S1[L1[1] = Znear;
}

cstt( &Zbuf, Z[SI[(PI[L]. I[85
cadd( &Znear,” Zbuf, Zpgpe.}
ELIMIMATE_BUS_L().

r;

CALC_FORMULA_S_()
{

for (i=0: d<L; ++1)

plua_count () :

if (1 1= @)

for ( Zsum j

cmul( &2Zbu
cadd( &Zs
}
cdiv( &I
Z[8]1[k
1 7
1
for ( Zsum = GO0 j§=0;
plus_count ()™
] ML‘EI‘L‘-[&]}-

Zbuf }.

AAINSATAINTII NN

]

CALC_FORMULA_B_()
{
for (i=0; §<L; ++#1) {
plus_count();
i (ii=ay
for ( Zsum = COO, j=0; J<E; ++j) {

AEHINYINT
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}

}

mP = pos{ mp[GI[3i]l, BusList[S]);

ma = pos{ mg[G]1[j], BusList[3]);

estt( &Zbuf, Z[SI1[mPI1[i1, Z[S1[mAIL[i] ).
cmul({ &Zbuf, YPIGILEIL31, Zbuf ).

cadd({ &Zsum, Zsum, Zbuf };

cdiv( &Zsum, Zsum, YP[G][EI[E] );
cadd{ &Znear, Z[S1[PI[i], Zsum );
Z[sitilfel = 2[81[Q1[i] = Znear;

}

for ( Zsum = CO0, §=0; J<E; i)

1

cadd( &4Zsum, Isum

plus_count(); _ \

mP = pos( mp[G][]] e

mQ = pos( mq[G) [ - [S 5 -
cstt( &Zbuf, Z[8T5 (8] 141 [y

cmul( &Zbuf, i

cadd( &kZIsum, I

cdiv( &Zsum, Zsu®s

cadd( &Znear, Z[3)°

CALC_FORMULA_T_()

{

for (i=0;
plus_count();

}

f<L: ++i) |

for ( iIs ‘l Cog

OF =N ———
mad = y
catt( Lcie .

m'lt AZ Jg YP[G L=3"o

llm.-. zm. Zouf );

::::Pmmmrmwmm

s QL1 = z:a][L]lu =

mﬁnmum'mma 4

pos({ mp[G1[i]
= pos{ mq[G][j], BusList[3]):

utt{ &Zbuf, Z[91[mPI1[L]. Z[81[maI[L]) }:
cmul( &Zbuf, YPIGIIEI[3], Zbuf );
cadd( &Zsum, Zsum, Zbuf };

cadd{ &Zsum, Zsum, C10 });

cdiv( &Zsum, Zsum, YP[G][E][E] ):

cett( &Znear, Zsum, Z[3]1[QI[L] ), Z(S1[LI[L] = Inear;
ELIMINATE_BUS_L():
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CALC_FORMULA_B8_()

{

for (4=0: d<L; ++1) {

plus_count();

for ( Isum = CO0O, j=0; J<E; #++j) |
mP = pos( mp[G][j], BusList[3]);
mQ = pos( mg[G][3]., Buyg 'y
cstt( &Zbuf, Z[S]["34
cmul( &Zbuf, YPIG
cadd( &Zsum, 7=

} _—___':

cdiv( &Zsum, Zsu=
cstt( &Zsum, 2% :
cadd( &Zrear, ~
Z[8][ilIL]) =

for ( Zsum = COO;
plus_count();
mP = pos{ m

}

cadd({ AZsum, Zsum, C1087;
cdiv( &Zsum, Zsum, ?FIG}[[E]
cstt( &Zsum, Zsum, ZI[3
cadd( &Znear,
ELIMINATE_BUS_'

-
i,
B

m"““ﬂ“ﬂml?mmiml’lﬂi

for (i=0; : ++i)
T

wi"r&mmumqmmﬂ

cmul({ &Zbuf, Zbuf, Z[SI[LIL[3] ):
cstt{ &Znear, Z[S1[91[31, Zbuf ), Z[S1[il1[i] = ZInear;

SORT_ZBUS()

{
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int I, J, R, G;
for (J=1, j=0; J<{HBUS; ++], ++J) |
plus_count();
for (I=1, i=0; 1<NBUS; ++i, ++I} {
R = pos( I, BusList[3]);
ZBC[S]1[I]1 = Z[S1[RIL3):
*]I;nr (I=1, 9=0; i<HBUS; ++i, ++I) {
Z[81[i103] = ZBC[B][I]:
1

} . '

for (I=1, i=0; i<NBUS; ++i, g

plus_count(); }
for (J=1, j=0: j(HBI'_

C = pos( J, B ~

ZBC[B][J] = I

}
for (J=1, j=0; &

Z[8104103) =

}
}
ZBUS_COLUMN()
{
int I, C = Bus - 1;
plus_count () »
for (I=1, §=0; i<NBUS; ++io
ZBCI[O]I[I] ‘= !
ZBC[1] 1] =N ——
} ;
} e
f ﬁaﬂﬂﬂfw g1N?
L p—— | - ~

RIANTUUM TN

LOAD_ZBUS (int Sequence)
{
int I, J;
double wvX, vY;
5 = Saquence;
straet( fileZ, 0 );
strepy( fileZ, filename );
§f (8 == 1) strcat( fileZ, "P" };
i (9==0) strcat( fi1eZ, "I" );
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SAVE_2BUS(int Sequenc,

*

int I, J:

if (( fx = fopen{ fileZ, "r" )} != NULL Y 1

if (3 ==1) wait( “Loading ZBUS SEQ. 1 file . . .
i# (8 ==0) wait( "Loading ZBUS SEQ. 0 file . . .

facanf( fx, "Xd\n“, &NBU3);
for (i=0; F<NBUS; ++i)
for (j=i; j<MBUS; ++j) {
fecanf( fx, “XdXd%1fxifin”, &I, &J, &vX, &vY);
Z[81041131.x = vk
Z[21[91[3).y = vY¥;
}
facanf( fx, "%f\n", &Time[S] o
fscanf{ fx, "%d\n", &Mem=
fclosa{ fx ); _
for (i=0: i<NBUS; ++
for (3=i; JANB
Z[9103104 o 5] .5

else ERR = 1;

§ = Sequencs;
streset( fileZ, 0 );
strepy( fileZ, filenama );
if (8 ==1) streat( £
if (S ==0)
it (( % = fop
ir (8 == 104 ;
if (8 ==0 ) pAeS L ol
fprintf( fx, BIHn", Hpu [ NS ‘
for (I=1, i=0; 1<HH-US. ++-l, ++1)

e T —

fprintﬂfx, “%d\n™, Hnnﬂ] ¥
fclosa( fx );

Qmaﬁnmum'mm o

= - - e —— uf
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DISPLAY_ZBUS_SEQ(int Sequence)
{
int I, J4;
double VX, V¥.
min = 0.00001;
8 = Sequence;
clear_lina{ 1, 23);
printf{ ZB_00 };
if (8 ==0) printf( ZB_10 );
elsa printf{ ZB_11 }i
printf( ZB_20
printf( 22
k= 0; e
for (I=1, i=0; i<(NBUS —_—
for (J=I, j=i; o ’
= fabs( L=
Vy = fabal "
if (VX < m
eif { Vx !
eif ( Vy < -*
alse

}
}
printf({ “\n" );
printf{ “————=====
printf( “Time used
printf{ “Memory used
printf{ "-- - .
pause( "press anv key

7

s 2 Jd )i

I, J, Z[SI[11L4]

rL -.?.._--

FIUEI’JVIEITI‘J'WEI']I"I‘J

PRI

a Vx, Vy.

. min = 0.00001;

8 = Sequence;

if (( fx = fopen( "PRN","w" )) 1= NULL )
wait( "Printing . . . IBUS COLUMN"

© fprintf({ fx, "%c%c", 27, T7);

fprintf( fx, ZIB_00 };

if (8 ==0) fprintf({ fx, ZB_10 );
alse fprintf( fx, ZB_11 );

fprintf( fx, ZB_20 );

fprintf{ fx, ZB_30 );

C “ﬁﬁaﬁﬁ’mummmaﬂ

P

L: J» zlsllilfj]-F )i
» 4o ZISIL91L5D.% )5

|
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/%

for (I=1, 1=0; i<HBUS; ++i, ++I} (
for {J=I, j=i: F<HBUS; ++j, ++J} {

Vx = fabs( Z[S1[11[Jl.x ):

Vy = fabs( Z[S]1[410(31.¥ )i

if ( Vx ¢ min && Vy ¢ min ) fprintf( fx, FORM_3, I, J
aif { Vx ¢ min ) fprintf( fx, FORM_4, I, J, Z[SI[411L3].¥
eif ( Vy < min ) fprintf( fx, FORM_5, I, J, Z[3][i1(j].x

alse fprintf( fx, FORM_6, I, J, Z[S1[i1[]]
}
}
fprintf( fx, "\n" ) -
fprintf( fx, “e===-==- { g
fprintf( fx, "Time us ; . Time[S] );
fprintf( fx, — e Memo(3] )

fprintf( fx, “=-=--% == -~ ===\n" };
fprintf{ fx, . ;
fclose( fx );

]
else arror( "Incc

| W Y

AULINENINYINT

QAN IUAM TN
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""*-.I’ ek

f# mmmm—mmmmmmmmeee - -- - - - - %/
j* . */
/¥ File : HN4_FAULT.c */
/* */
/. FAULT cCalculation rountine for : FA1.EXE */
i* */
/8 = - —_— - — T

#include <{stdio.h>
#include <string.h>
#include <math.h>
#define COMPLX

struct

ginclude "HAT.B"
#include "MAX.B"

gdefine eif alsc

gdefina A o
#define B
#define C 2

axtern char MuLinarl’
extern int Type,
ERR,
NBUS ,
HLIME,
EL[MI], N
eq[MREC] .,
tvI'.HFIEC]-

extern COMPLX zp[d . J IREC] ,
YP[M [MI]MI],

co0, Cif ey

““:ﬁﬂﬂﬁwawiwuﬂns

static

SARFITII U INGINY
X, I, i
hPl ml
PP, pQ,
mP, mad,
HBL, HLL.
MUSIZE, G, X;

static COMPLX BOT, FRONT,
. DV, BACK, 3M,

C20 = { 2, 0},
c30 { 3, 0};
Ep

{ 1, 0}, /* pre-fault voltage; bus fault */
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FAULT_ANALYSIS (char *

{

/% —mmmmmee e o e -

Et = {1, 0}, /* pre-fault voltage; other bua */
FF ={ 0, 0}, J/* fault impedance LYy
zg = { 0, 0}, /% ground impadance ®/
Al = {-.5, .B66025}, /% temporary Complex variable LT
Az = {-.5,-.886025}; /* temporary anﬂix variabla %/
char BusLink[MBUS+1]; /®* Bus Links LY
int bp1[MREC] , /* bus P in buslink »f
bq1[MREC]; /% bus @ in buslink L7
COMPLX IB[3]. J* I Bus fault (Seguence) LY
EB[3] [MBUS], fus fault (Sequence) LT
IL[3] [MRECHMI A dla fault (Sequence) *f

cmmmmmm—————————ee &

wait( "Calculating " ), set_count();
P = Bus;
2n1 = so0l;
if ( Sel == 0 )
alse I
BUS_CURRENT () ;
BUS_VOLTAGE();
LINE_CURRENT () ;
if ( IERR ) |
if ( Quan ==
POLAR_OF_S01L
if ( state
aif [ state °
} 1l

- i

AUt IngnIngInsg

BRI INR S

RIANTUINIIN 1A Y

GET_ALL_BU3()

{

for (I=1, 1=0; §<NBUS; ++i, ++1}
BusLink[i] = I;
BusLink[1] = 0}
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SET_BUSLINK()

{
straet( buslink, 0 );
for (i=0; F<HLINE; ++i) {
if { bp[1][i1] == Bus !} bg[1]1[i] == Bus ) {
collect_buslink( bp[11(i]., bal11[4] );
if ( LINE_MUTUAL( 141 ) )
for (j=0; J<HUSIZE; ++j) |{ /* Mutual %/
mP = mpplG1[3i], mQ = mgg[G][jl;
collect_buslink( & I
" ]
1
}
}
Sort_BusLink();
}

if (BP==0) {
i { lhas{ BQ,

}
alsa { oAl A \
if ( !has( BP, bus) —_— z N &BF, 1 )
g = " A
if ( ihas({ BQ, busi®ak P &BQ, 1 )
}

Sort_BusLink()

,n:'::*,ﬂﬂﬁlﬂ NYNINYING

if ( I, buslink ) )

WTASATAl UM INenat

[% ——mem - ——— ——————— - %/

BUS_CURRENT ()

{
plus_count();



if ( Type == 0 ) THREE_PHASE();
aif ( Typm == 1 ) LINE_TO_LINE():
aif ( Typa == 2 ) SINGLE_LINE_TO_GROUND(});
alse DCIJBLE,,.LIRE_TD_IJHHHD {}:
} &
THREE_PHASE()
{
IB[0] = IB[2] = COO; {0 ) & Ip(F)(2) *f

cadd( &BOT, zF, ZBC[1][Z23

cdiv( &IB[1], Ep, BOTQ oo (F) (1) */

LINE_TO_LINE()

{ .
IBLO] = COO;
cmul( &FRONT, C2¢
cadd( &BOT, FRONT,
cdiv( &IB[1], Ep,
if (Phase == 1) | +/
cmul( &IB[2]. A1, II =
cstt( 8IB[2], Co0, Mo[2fdass

}

if (Phase == 2) {
emul( a1B[2].
cstt( AIB[2 Po

ﬂ...m..ﬁ_@,uﬂfmsmwmm
JEBHIU AN INGINY

&IB[0], Ep, BOT ); /* IpFO */
IB[1] = IB[2] = IB[O]): /*® IpF1 , IpF2 #/
if (Phase == 1) { /* ref.phase B %/

cmul( &IB[O], A2, IB[O] ).
cmul( &IB[1]. A1, IB[O] );
cmul{ &IB[2], A2, IB[Q] );

if (Phase == 2) { J% rev.phane G %/
cmul( &1B[0], A1, IB[O] );
cmul( &IB[1]., A2, IB[O] )i
caul( &IB[2], A1, IB[O] );
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DOUBLE_LINE_TO_GROUND ()
{ coMPLX T1,T2,T3,T4, 31,852,353, MM,DD, 200,211,222, Zdet;
cadd{ &T1, ZBC[O][P), ZBC[1][P] );
cmul( &T2, C20, =F );
cmul( &T3, €30, z9 );
cadd( 831, T1, T2 ).
cadd( &T4, ZBC[O1[P],
cadd{ &32; T4, T3 )]
cadd{ &33, ZBC[11[i
if (Phase == 0 )
cmul( MM, 82, 83
cdiv( &DD, MR
cadd({ AMM, 83, °
cdiv( &DD, 3

g

cdiv( &DD, 57

alse
200 = 81;
cmul( &MM, C20,
cadd( &Z11, MM, T:
z22 = 33;
cmul( &MM, 200, Z11 )i
emul( &DD, 222,
cstt( AZdejdal
cdiv( AT4,
if { Phase F;_

cmul { Hﬂ ] z, -
cmul{ &IBC™C, MM, T" ¥
cstt( EIH[ﬂ]‘ » IB[O] )i
%‘ﬂ Hﬂ?ﬂﬂ'\ﬂﬁ

untz], MM,

mﬁﬂﬂ’i‘mmmmaﬂ

emul( &MM, A1, Z22 );
_cmul( &IBLO], MM, T4 );
cstt( &IB[O], COO, IB[O] )
cmul{ &IB[1], 200, T4 ]

"
"
"
[

emul( &HH, A1, IB[O] )i
cmul( &DD, A2, IB[1] ¥i
cadd( &IB[2]. MM, DD | H

cstt( &IB[2], cCOO, IB[2] ).

A% IpF1

bt

/% IpF2 */

/* IpFO %/
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¥ -

BUS_VOLTAGE() -

{

COMPLX AEf = Ei;
if ([ Type == 2 ) |

aif ( Phase ==

HBL

(I=1, i=0; i<no
if ( has( I, |

e - "_.‘

e - -

( Phase ==

plus_couniy,

cmul({ &BACK 4 ; \ g(k], COO, BACK );

cmul( &BAS y . — RN N 1. AE§, BACK );
' L g ' 1(k1, COO, BACK );

t,c....;mmi“i‘LIEI’J'VIEI‘MI‘)"INEl']ﬂ‘ﬁ

i

Wﬂ“&mmumfmmaa

{i=0; 1<HLINE; #++1)
swapPQ = 0;

= bp[11[i], bQ = bal1]li]:

5F (bP == P !} b@ == P || S0l == 1) {

plus_count();
it (bP == P)
swapPQ = bP, bF = bG, b@ = swapPQ, swapPQ = 1;

pP = pos{ bP, BuslLink) + 1;
pl = pos( bQ, BusLink) + 1;
if (bP ==0) pP = 0;
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]

if (eg[i] == 1) catt( ADV, C10, EB[11[pQ] ):
alse cstt( &0V, EB[1]1[pP], EB[!,][;:O] ¥z

cdiv( &IL[11[k]., OV, zpl[110i] }:

cstt( &DV, EB[2]1[pP]l., EB[21[PQ] ):
ediv( &IL[2]1C[k1, OV, zp(11[i] ):

3F ( LINE_MUTUAL{ i+1 ) ) {
for (SM = COD, j=0; JCMUSIZE: ++j)
plus_count();
mP = mpp[G][il
if ( swapPj
mP = gy
pmP = g
PMA =
castt( auv
cmul o

}
IL[O1[K)

IL[O1[K] = ou;i_zf'
} .-ll;-:lll'ﬁt
bp1CK] =k
4K
; v
} AL
*
NLL = k; -~
if ( Typa > 1) AFFE“P LINE_CURRENT () ;

ﬂ'lJEl’WIEIﬂ?WEI']ﬂ‘J
mmmmuvwmmaﬂ

LL:
for (i=0; <HLINE; ++i) {

if ( eq[i] == 2 && bq[0l[i] == P ) {
if ( ty[il == 1 !} tylil == 2 ) |{
plus_count();
ba = bg[0][i);

pa = pos( b@, BusLink ) + 1;
cstt( &0V, EB[O1[0]1. EB[O]1[pQ] };
cdiv{ &IL[01[k]., DV, zp[01[i] )i
IL[1]10k] = IL[21[k] = COO;
bpl1[fk] = O, bal[k] = bQ;

J*

i

/*
Fi.

L
[

Fi

J*® Mo Mutual */

il

/¥ IL(0 )
/* IL(1).(2) %/

IL(1) &/

IL(1) &/

IL(2) */
IL2) »/

IL(D ) */
Mutual */

~ i, 3M, TERM );

IL(O ) */

IL(O ) */

»/
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++K

1
}
MLL = k;
if (MLL » MREC+MLAP) error{ “Toco many converted 1ine” ), ERR = 1]

LINE_MUTUAL(int Line)
i

int group, member, mu* =
if ( Type > 1) { S—
for (group=0; grots. o

member = pos, =i

if ( member
G ar
x
MUSIZE = EL;
mutual

return( mutual };

= il
. &2

il

TRANSFER_TO_PH ﬁEE_ﬂJAHT

| :r:;ﬂummlmwmm

To = IB[O]., I8[11, T2 = IB[2]):

1 Mﬁ“‘ﬁt’“ﬂw‘i’amm

m-. A1, T1 ), cmul( &TB, A2, T2 ).
cadd( &3M, TO, TA ), cadd( &M, SM, T8 ), IB[C] =
for (I=1: I<NBL; ++1) {
plus_count();
T0o = EB[OI[I], T1 = EB[11[I], T2 = EB[2]1(I];
cadd( &SM, TO, T1 ), cadd( &SM, SM, T2 ), EB[A]J[I]
cmul( &TA, A2, T1 ). cmul( &KTB, A1, T2 )
cadd({ &M, TO, TA ), cadd( &M, SM, TB ), EB[B]I[I]
cmul( &TA, A1, T1 ), cmul( &TB, A2, T2 );
cadd( &SM, TO, TA ), cadd{ &SM, SM, TB ), EB[C]I[I]



f*

POLAR_OF_SOLUTION()

{

-QRIRNTUUNTING Y

for

cadd( &M, TO, T1 ), cadd( &3M, SM, T2 ), IL[Al[x] = SM;
cmul{ &TA, A2, T1 ), cmul({ &TB, A1, T2 };
cadd( &SM, TO, TA ), cadd( &SM, SM, TB ), IL[B][x] = 3M;
cmul{ &TA, A1, T1 ), cmul( &TB, A2, T2 };
cadd{ &3M, TO, TA ), cadd( ASM, SM, TB ), IL[C][x] = SM;
}
..... e Sl B e ¥/

(x=0: xCHLL; ++x) {
plus_count():
To = IL{O)[x), T1 = IL[11Ix), T2 = IL[2][x];

plus_count();
polard({ EIB[O] )
polard( &IB[1] ).
polard{ &IB[2] ); 4

for

for

{(I=1; I4{MBL; ++I
plus_count ()
polard({ AEB[O][I]
polard( &EB[1][I] &

polard( &EB[21[I] )i _

(x=0; x<HL g, +
plus_coun
polard( &I 3
polard{ &AIL[ JTRt)
polard( SIL[ WM< }:

AutIngninens

DISPLAY_FAULT_SOLUTION()

{

DISPLAY_OUTPUT();
DISPLAY_BUS_CURRECT();
DISPLAY_BUS_VOLTAGE();
DISPLAY_LINE_CURRENT();
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DISPLAY_OUTPUT()
{
clear_lina{ 1, 23 };
printf{ OUT__ );

if ( Type == 0 ) printf( QUT_00 , P, Phase+85 );

oif ( Type == 1 ) printf( OUT_01 , P, Phase+65 );

eif { Type == 2 )} printf( OUT_ 02 , P, Phasa+85 );

alse printf( OUT_03 p i Phase+65 )|
printf( O4 1 7 '

i# ( Quan == 0 ) printfy PFZTIES\N" ),

alse _ - — : "' )i

DISPLAY_BUS_CURRECT(*
{

if ( Quan == 0 )
alse

DISPLAY_BUS_VOLTAGE ()

{ ‘. r’i(‘ﬁ: — -',
if ( Quan == ( y “!u""i'
alse ]
k=0; )
for (I=1; I<HBL; )

pr'int.ft FORM_7 @ Baglink(I-11, EB[QIGII. Esmm. EB[21[I] ):

ﬁﬂjﬂﬂﬂiwmﬂ‘i

prm anykey to goghn™ )]

qmmmmum'mmaﬂ

LA

" I'. HBL

DISPLAY_LINE_CURRENT()

{
printf( “\nLINE CURRENTAR™ );
if ( Quan == 0 ) printf( ouT_3 )i
elsa printf({ OUT_3P }:

k =0;



PRINT_BUS_VOLTAGE()

{
wait{ “Printing . . . BUS VOLTAGE" ).

fprintf{ =, "\nBUS VOLTAGEWR" )

if ( Quan == 0 ) fprintf( fx, OUT_2 )i

alse fprintf( fx, OUT 2P ¥i

for (I=1; I<NBL; ++I) |

fprintf( fx, FORM_T , BU '

Y11, EB[110I1, EB[2][I1] );

PRINT_LINE_CURRENT ()
{
wait( “Printing .
fpr
if ( Quan == 0 ) 2
alse
for (xn=0; ®CHLL; ++4
fprintf( fx, Fd
fprintf( fx, "\wn"
fprintf({ fx, OUT__
fprintf{ fx, “\n\n" )

[110x], ILL21[x] ).

.v-. 2 - SR

¥ mmmm—mmmm—————

i . E
- d¥

AUEINENINYINS
RINNIUNRIINGIAY
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/¢ ==
FL

i Fila :
Fi

I

/*

i

i

FP.a

Individaul file for : FP.EXE

TITLE rountine for : FP1.EXE

I ---

ginclude <stdio.h>
#include <conio.h>
ginclude <(process.h>

char Titlel

“Program Loa

main()

{
int §;

] =

----- : W, e = === =SsS)

y E=m sE mE mE mw omm e

FAULT ANALYS—n JOLUTION METHOD
i

A

A

L]
L)
Ll
.
L)
L
i
¥
0
]
¥
'
i
L]
O |
.
L]
i
P
i
¥
'
L]
L]
L}

' THANA CHATAVAmMnA  M.ENG. (E. 30

 omm omw ms ms EE Ry me Es SE mm ==

struct text_info monotor;
gattextinfo( Amonotor )|
textmode( monotor.currmode ),
for (i=0; Title[i] > 0; ++i)

switch

{ Title[il )} {
case '¢': Title[i] = 201; break;
case "»': Title[i] = 187; break;

*/
*/
*/
*/
*/
*/
»/
*/
*/

. AT WEAT e
qmmmmum’i‘wmé’a |
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.
291
case '"{': Title[i] = 199; break;
case '}’': Title[i] = 182; break;
case '[': Title[i] = 200; break;
casa '] Tit1le[i] = 188; break;
case '=': Title[i] = 205; break;
case '-': Title[i] = 196; break;
cass "}" Title[i] = 188; break;
]
textattr( GREEM + ( BLACK << 4) ). cputs( Title );
if (monotor.currmode == 7) exenl @l 1 EXE", "FP1.EXE", "mono™, HULL);
elsa L = "FP1,EXE*, “color®, NULL}.
; i
T a———— g B R S 'Y

AUEININTNYINS
RINNIUNRINYINY
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MAINZ.O0BJ
MAUX. OBJ
HOVE . OBJ
HPUT.0BJ
HEHUZ,0BJ
NO_PLEX.0BJ
N1_ZOMWE.OBJ
H2_Z124.08J
P3_ZIBUSC.08J
P4_FAULT.O0BJ

AUEINININYINS
RINNTUNRINYINY
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/- - --- ——m—= &

/* 'Y

Fad File: FORM.B -} Format Definition */

/% */

I === - */

#gdafina A 0

gdefine B 1

gdafina C 2

#define DATA_O1 " "'~ SEQUENCE\N"

#define DATA_O2 ™ e F——===\n"

gdefine DATA_D3 "Humber OF s H!.-b'lr of Buses =%3d\n"

Sdefing DATA_O4 "—mmmam-——ae - -\n"

#define DATA_DS “LINE Bu= - MUTUAL LINE\n"

gdefine FORM_O * %3d B r %48 4F3  X3dwn”

#define DATA_11 " ' \n"

#define DATA_12 " - An"

#dafine DATA_13 “Humber - bar of Busas =X3d\n"

fdetine DATA_14 “—————40—_ i & BUL - (00 - R AR - - -~ === \n"

gdefine DATA_15 “LIME

gdefine FORM_1 " %3d

fidefine ZBUS__1 "==mm=m—m===

#define ZBUS_02 “

#define IBUS_12

gdefine ZBUS__3 "=--—-----—c

#define zBUS__+ “BUS [} '

#define FORM_2 “%3d y

sdefine FORM_3 "x3d '

#define FORM_4 "x3d = X889 5T 0.0\n"

sdefine FORM_5 “x3d 13\1‘ %89, 57 nu.sﬂn

S ’Hﬂﬁ:ﬂﬂ NINANT

#define FORM_T

AN MRS IS == - ¢
gdefine PHASE : %c \n"
#define = SINGLE LINE TO GROUND FAULT AT BUS X3d REFERENGE PHASE : %c \n"
#dafine nl.rr_,,ua “ DOUBLE LINE TO GROUND FAULT AT BUS X3d REFERENCE PHASE : %c \n"
Sdefine OUT___ “e=e-cceccccmccccccescsssmme—— e ———— - ———— \n"
gdefine OUT_1  "Bus 10 ANGO I1 ANG1 1z ANGZ\n*
Sdefine OUT_1P “Bus IA ANGA I8 ANGB IC ANGC\N"
gdefine OUT_2 "Bus Vo ANGO V1 ANG1 vz ANGZ\n"
#define QUT_2P “Bus VA AHGA VB ANGE VG ANGC\n"
sdefine OUT_3 “Bus to bus 10 ANGO I1 ANG1 12 ANGZ\n"
#define DUT_3P "Bus to bus IA ANGA IB ANGE Ic ANGC\N"
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#dafine FORM_8 “X3d %88, 4F x#8.2f X#8. 47 X88.2f x88. 47 x88, Ef'\n:
gdafine FORM_3 “%3d %3d x#8. 4Ff xp8.2f7 X#B8. 47 x88.27 88, 4F XBB.2F\n
Fi

AUEININTNYINS
RINNITUNRINGINY
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1* E——— ————
/* "
/* Fila: HAT.B ==} Head Table Definition *f
i : */
/" —— -—-= -- - ———
sdefine HAT_1 "“Cell: 1A Fila: READY \n
#dafine HAT_2 "0ldData: Space Date: O06-14-62\n
gdefine HAT_3 “Require: Pressing Kay Time: 06:00:004\n
gdefine HAT_4 o —-— ER Y | 2 - - e mmmmmmmm—= 0
gdefine HAT_S =2 ! Bus Salf Impedance Mutual Impedance \n
gdefine HAT_B =iLine} —---==.% o e S T et A L
gdafine HAT_7 "| ! PGS Zero im “Line (\r
gdefina HAT_B  “i=-===i-"% - - - -\r
gdefine BLANK | H - V\F
gdafine BOTTOM ©'======% o - ——="\r
gdefine REQ_1 “NUMBEH ;
gdefine REQ_Z “HUMBEF
gdefine REQ_3 “GEN, amEF
gdefine REQ_da
gdefina REQ_4b
#define REGQ_4c
gdefine RECQ_S
gsdafina REC_B "WVALUE ;
gdefine REQ_T  “VALUE;
gdafina RECQ_B “VALUE: -9
gdefine REQ_S9 “YALUE: ©
gdefine REQ_10 “VALUE; -9.898
gdefine REQ11 “NUMBER; 1_i& LA
=Y :

e ..." - %

L}

Y.,

W

AutIneninens
RINNITUNRINYINY



- - ————

Fi
Fi,
I*
FE

o iy
File: KEY.B - Kayboard Dafinition *f
%/

- -, - - - t!

L

#define
gdefine
gdefine
gdafine

#define
#define
#define
ldlf-inl
#dafine
f#define
#dafine
#dafine
#define
fdefine

gdefina
#dafine
gdefine
gdefine
gdefine
f#define
sdefine
fdefine

fdafine
gdefine
#gdafine

#dafine
#define
#dafine
#define

B3 -] /* Back space %/
TAB . /* Tab */f
ENTER 13 /® Enter/Return %/
ESC Esc (E L T

F1
F2
F3
F4
F5
F&
F7
F8
Fo
F10

£
X

EXIT

GREEN ' /* normal Green color el
LIGHT .H Light green color

‘t‘ﬁﬁﬂ%ﬁwﬁwmm

qmmmmumwmaﬂ
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for (x=0; x<¢HLL; ++x} {

printf( FORM_8 , bp1[x], bal[x], IL[OI[x]. IL[11(x], IL[21[x] ):

sea_more_data( &k, 9 };

}

pausa( "press anykey to go on” );

PRINT_FAULT_SOLUTION(} R

{

if ( ( fx = fopeng
fprintf( fx, "Xco

PRINT_OUTPUT (}

PRINT_BUS_CURRECT
PRINT_BUS_VOLT,
PRINT_LINE_Cu#®

fclose( fx );
1

elsa error{ "Incorr

PRINT_OUTPUT() [

{

if ( Type ==
eif ( Typa ==
eif ( T

alsa

wait{ "Printi ».F'
Bgrer=
0 = fprintf( fx, \_wu 4 P, Phase QUi );

—
e e —

I‘intf{ o 9] WT o1 | P, Phase + ﬁ J;
5 02 thn-iﬁ):

K]

4] :l fprin‘l:f{ ﬂt, “Y“N3EQUENCE EI-IIIHTITIES\I'I )

%IWI mﬁ‘sm AN Y

PRINT_BUS_CURRECT()
{

intf( fx? & \nPHASE QUANSETIES\n" )i

vwait({ “Printing . . . BUS CURREMT™ }:

if ( Quan == 0 )
else

fprintf( fx, “\nBUS CURRENT\N" };
fprintf( fx, OUT_1 y:
fprintf( fx, OUT_1P |H
fprintf( fx, FORM_T , P, IB[O], IB[1]1, IB[2] ):

xf
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J*

Fi File : MAX.B == Maximum Definition for FP1.EXE

Fi

Fi. - —— ey
fdefine MFLD 12 /* Max. Field for 1I/P /)
gdefina SIIE a2 /* 34ze of each record */
#define MREC a8 J* Max. Record for I/P %/
fdafine MRI 55 L RN R jrd per Zone
#dafina MLL 15 i :

gdefine MBUS 50

#cdefine MBI a0

pdefine MBL 10

gdafina MI ]

JB mmmmmm e m e ——— WO

QIR UM INAY

AUEININTNYINS

*/
*/
&/
w/
v/
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i* o v i kS s

f*

|* File : MAINZ.c

/*

/* MAIN PROGRAM for : FP1.EXE

i*

Je = b o el = = - L
#include <{atdio.h>

ginclude <{stdlib.h>

ginclude (string.h?

ginclude <math.h?

#dafine COMPLX struct -o

ginclude "HAT.B"

#include "KEY.B"

ginclude “MAX.B"

gdefine eif als

sdefine D(r,f) sdat ) 4F JF I AN % Data in rec,fld

ddafine T(x,f)

#define CINV
#define CDAT
g#define LDAT

fdefine

static

static char

static

Y, fidlen[(f)]

wn INVerse color
A% 1umn present Data
‘ /gth present Data
LINV ‘W Length INVerse color
FILE *Fx,
temporary string

t-l-h1|
int -
. ."~J
topTT -

F1dQPIr(MFLD] = {2, terust ,:,2!.33. it iﬁ 60,867,768},
£1dt E'I-IFLD] 2 {2, 2:2,1, 1,8, 4,3, 4, 3,4, 2},
£1d1 = {2, 2, 2@ 5, 1, 2, 1, 2, 1, 2, 2},
fEBRNENINEINT: 2
T, 23;

filaname M data fi'l-

ﬂﬁ’l §9ni3al um'm:ma 4

J* Number of Buse
HIHP. /* Humber of Irmm: rec,
HLINE , /* Humber of used Lines
FormZone, ’
FormZ124,
ReadData, /* Read Data or not
SaveData, /# Save Data or not
FormZbus, /* Form new Zbus or not
bp[MREC] . /* Low bus No. (P)
bq[MREC] ; /* Hign bus No. (Q)

COMPLX z[MREC]; /% primitive impedance

*/
*/
%/
./
*/
*/f
*/

*f
*f

*/
!
!
*/

-

*f

*/
*f
%/
*/

*f
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/% - - - o el

main({int ac, char *av[])
{

ReadData = ac;
FormZbus = 1;
SET_FAR_Z1():

Je 21C 4
SET_FAR_ZBUS(); \
SET_VIDEO( av[1] ):
SET_MENU();
CLEAR_DATA();
SHOW_HEAD():
SHOW_DATA();
TELL_CELL():
TELL_FILEMAME();
TELL_OLDDATA();
TELL_REGQUIRE();
TELL_DATA_CELL();
READY_FOR_WORKING'

/% ===

CLEAR_DATA()
{ ,
char Eh[a]- y
for (i=0; i1<MRET=
strepy( data[fi] &
data[i][SIZE '"z] = 1u;

gl

ﬂmﬁ“ﬁmmummmaﬂ

ﬂmt{ filename, 0);
strcpy( filenama, "S");

KEY = HOME;
HINP = O;
HBUS = O;
ReadData = 1;
FormZbus = 1;
SaveData = 0;



300

SHOW_HEAD()
{
clear_screen();
gumps( 1, 1, HAT_1), dumps( 2, 1, HAT_2), dumps( 3, 1, HAT_3);
dumps( 5, 1, HAT_5), dumps( 6, 1, HAT_B), dumps( 7, 1, HAT_T7):
lineh{ 4, 1, B0, *s'), 1lineh( B, 1, 80, 's’});
1inev( 5, 1, 23, "s'), linev({ 5, 6, 23, 's"), linav({ 5, 80, 23, 's");
dumpc{ 4, 1, 218), dumpc( 4, 6, 184). dumpc( 4, 80, 181);
dumpc{ 8, 1, 195), dumpc( 8, o1l wapc( B8, BO, 180);
Tineh(24, 1, 80, 's'); ! :

SHOW_DATA()

{
dump_screen( 9, 3, 7
dump_screen( 2, P

TELL_CELL()

{
char field, cel1[4]
itoa{ rec+1, cell, 10}
field = f1d + 84;
strncat( cell, &field, ‘I}}.,
dumpsa{ 1, 8, " o
dumps{ 1, B, c !

TELL,FI LENAME ()

m::fguﬂ.awswﬁwuqnﬁ
RIAINTUNRINYIA Y

TELL_ORDDATA()
{

clear{ 2, 10, 2, 20);
dumpsn( 2, 11, D(rec, f1d), LDAT);

TELL_OLDDATA_INV(}

{
clear{ 2, 10, 2, 20);



color{ 2, 11, REVER, LINV);
dumpsn{ 2, 12, D{rec, f1d), LDAT);

TELL_REQUIRE()

i
clear({ 3, 11, 3, B0});
if (f1d == 1 ) dumps{ 3, 11, REQ_1):
ei? (f1d == 2 )} dumps{ 3, 11, } I
gif (f1d == 3 ) dumps( 3. i
@if (fld == 4 ) { !

if (same(D{rec, 3 S TS ))

= REQ_4a);
eif (same(D(rec, s — - REQ_4b) ;
eif (same(D{rec. & 43 )] REQ_4c) .
alss ; B DON'T KNOW"):
?
eif (f1id
aif (f1d
eif (fid
eif (fid
eif (fld
aif (f1d
alse

W omomon
n ouw n
w o =~ m

w w n

TELL_DATA_CELL()
{
dumpsn( row, CLAN
color{ row, C -

JE —mmm—

ﬁUH?ﬂﬂﬂiWBﬂﬂi
ﬁﬁmﬂ‘mumwmaﬂ

( F1 < &% KEY ¢ F10 ) DO_JOBS(};
if { F10 == r.E'r 11 KEY == */" ) DO_MENU(}:
iF ( 31 ¢ KEY && KEY ¢ 127 ) DO_INPUT();
if ( F10 ¢ KEY && KEY < INS ) DO_MOVE(]};
if ( KEY == EXIT ) break;

READY_STATUS();
KEY = gatkey();
1
ENDING();

301



302

READY_STATUS ()

{
dumpsal 1. T4, * READY *, REVER);
TELL_READY_STATUS_LINE();
setcur( row, CDAT+LDAT/2);

ENDING()

{
clear_lina( 25, 25 );
beap( 'H* );
exit( 0 );

DO_MENU()

{
color{row, CINV, GRE
scan_buffer{ 1, 1, 25,
MENU() ;
dump_buffer( 1, 1, 25, B0) e

' - .’.5"‘-;"(!

TELL_FILENAME(): e g
color{ row, CI b. 3

DO_INPUT()
{
dumpsa( 1, 74, " INPUT “, REVER);
TELL_OLDDATA_INV();
if { scan_input{ temp, row, CDAT, LDAT, BKEY))
if ( INPUT( temp, f1d, fldtype, fidlen, fldint, fldmod, D( rec, ay i
strncpy( D( rec, f1d), temp, LDAT )}
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for (i=0; T{MREC; ++i)

if (sama{ D{ i, 1). " ", 5)) break;
NINP = 1
ReadData
FormZone
FormZ124
FormZbus
SaveData

nouwounun
-
-

}

else KEY = 0;
TELL_OLDDATA();
TELL_DATA_CELL():

}

DO_JOB3()
{

dumpea( 1, T4, " ", £°

dumpsal 1, 75, " J

switch [ KEY ) {

case F2 : SAVE

case FE : PRI

}

TELL_FILEHAME();

JB mmmmm s ———————— - i L g . Y,

sm:_m.rs{ )

if ( sa
8 f?i

fpriniW( fx, "!d"m". HIH!P]

JRFEF IR I INeae

else error{ "Incorrect filename");

¥
alee wait( "Saving . . . ")}

LOAD_FILE()
{
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int HR;
if (scan_subcom("Enter file name for Loading: ". temp, 8, 14, 14, AKEY)) {

beep(‘H'), setcur( 1, 80);
if ((fx = fopen( temp, "r"}) l= NULLY |
facanf( fx, "%d\n", BNR);
it (0 ¢ MR && NR <= MREC) {
wait( "Loading . . .");
CLEAR_DATA()
HINF = HR;
for (i=0; TCHINP; ++i) &
fgets( datali). .\
foclose( fx );
strepy( file
ReadData
FormZone
FormZ124
FormZbus =
SaveDat:
LOAD_PRE

scanf( fx, "Xd\n", &)

}

elss fclose’ R%in file not match."):

}
c1r_scan_subcom()
}
WRITE_FILE() ‘
. ee—

it (NINP > 0) RV
if (scan_subc o
beep("H"), Fijtour( LS —
if (( fx = Topen{ temp, "wW")}] = HI.ILL] {
if (confinff(garite to new Filgj

ﬂﬂﬂ‘?ﬂﬂjﬁwmﬂ‘i

for (i=0; i<NI
fprintf({ x, “ dl.t.a[*l]‘j,

QW'I WWHWI’JVIEHQ 4

SaveData =

N 14, tKEY)) {

nhl arror("Incorrected File name -

}

1
clr_scan_subcom() ;

l. .
glse error{"Number of input Records = 0, . . Can't save file");



PRINT_DATA()

{

if [ NINP > O ) {

if ( { fx = fopen(“PRN", "w“)) I= HULL )} |
wait{ "Printing . . . INPUT DATA™ );
fprintf( _fx. “goxc®, 27, TT ):
fprintf({ fx, “File: %s\n", filename ¥
fprintf( fx. "%8", HAT_4); _
fprintf( fx, "%s”, HAT S BN
fprintf | fx, "Xs", W
fprintf( fx, "Xaig
fprintf( fx, "%
for (i=0; i<{Ny

Forintf( o

fprintf({ fx, a=
fprintf( f»
fclosa( fx )

}
elss error({ "Pr’

}
alse error{ "TH

}
J¥ == ————— ®/
READ_DATA()
{ i
wait(“Read Inpu=DATA . . % 4 Loocp courdd'), set_count();
HBUS = 0] y
for (=1 :
%5 ’mﬂﬂ NONT
T{ i3 '
T( 1, , bg[i]l = atoi( t
_ z[ - 5 o
Wit WIINYIAY
% bd[ T )] J J '
NBUS = max{ NBUS, max( bp[i], ba[i] }):
if ( NBUS > MBUS ) arrora{ "Line", i+1, "Too BIG Bus" ), ERR = 1;
}
MLIKE =
}
L R — = - - ———
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/% - - —mmmee ¥/
f* ®/
/* File : MAUX.C ®/
/# _ ] */
I AUXILARY rountine for : FA1.EXE & FP1.EXE */
I */
I - - - %/

ginclude <dos.h>

#include <conio.h?
ginclude <(string.h?
¢include <stdio.h»

gdefine eif elsa if,

gdefine REVER 120
gdefine FLASH 130

" static int VIDF

gstatic char

SET_VIDEO(char ¥
{

37 (screen([0] === ') VIDED = Vaouww,

ﬂ‘HEI’JVIEWI‘a’WEI']ﬂ‘J

arpetlll e ciliiass wg

i =g

gatkey()
{
int KEY;
KEY = biomkey(0);
§# ((KEY & OxFF) == 0) return{256 + (KEY »> 8));
else return({KEY & OxFF);

W’lﬂﬂﬂ‘iﬁu AR INYIAY

306
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sea_more_data(int #*kk, int brow)

i
if (*kk > 22 - brow) {
pause ("Fress anykey to see more data.");
clear_line(brow, 23);
satcur (brow, 1); *kk = D
}
alse ++%¥kk;
3 :

mi[int #ii, int #j;
i

x = #ii, *i = %35
]

pos(char ch, char #str o String */

{
int position = =-1;
for (j=0; strinalj]!
if (ch == strinal]
return(position);
}
has(char ch, char *sji o rifljor not ¢/
P 1 .
'll'lt has;
i oo ﬁH- WEWITNEI’]T’I‘J
else
return(has);

R aNNIUNRIININ &

have (char #satr, char *string) /* Has string in String or not #*/
{

int has;

char #sear = strstr(string.str);

if (*sear == 0) has = 0;

else has = 1;

return{hasa);



same (char *a1, char *s2, int n) /% 1Is String.1 same String.2 %/
i

int c=, cmp = -55;

cmp = strncmp(al, 82, n);

ca =0; if (cmp == 0) c= =1}

return{cs);

E— Y

J*

seteur(int row, int ¢
{

gotoxy (col, row);
}

color(int row, int col, cf at,

{ ==
off = 160%row + 2%col - 1681 ——— =
for (j=0; J<NCHR; ++j..o8 if":'?ﬁ %

poken( VIOFD Mgl -

* 7 ]

il

L dlF

T HUEANGT NN

for (i=top;Mhi<=bot; ++i, x+=160)

eI SiIney

clear_screen()
{

clear( 1, 1, 25, 80);
X
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clear_line(int top, int bot)
{

E?mt ml 1, bot, 80);
}

e

dumpc(int roW, int crg
{

pokeb{ VIDEO, ro
}

dumpca(int row, int ¢

off = row#160 + col]
pokeb( VIDEO, off,

dumps{int row, in v

{

off = row*160 + 2 -8 ;

for (j=0; string™,1=0; ++j, off+=2)
pokeb( VIDEO, :rr stringlil);

: FI‘LIEI’JVIEIVITNEHﬂi
ﬂﬂﬂﬂ%ﬂ%iﬂﬂﬁ’l’mmﬁﬂ

row®160 + col*2 - 162;
for (j=0: string[jl!=0; ++j, off+=2)

pokeb( VIDED, off, string[jl). pokeb( VIDEO, off+1, att);

dumpen(int row, int col, char #string, int HCHR)

{
off = row*160 + col*2 - 162;

309



for (j=0: FCNCHR: #+j, off+=2)
pokeb( VIDEO, off, string(il):

L -

beep(char level)
{

switch{ level )} { e
casa 'L': sound(sow!
case 'M': sounc
case 'H': sound(1”

set_count ()

{
count = 0;
jtoa(count, valua, 10)%
dumpsa{ 25, 50, value, LI_

) e '?j-'

plus_count()
{

beep(*H'):
clear_line(25, 25), dumps(25, 1, msg};
dumpsa(25, 65, "Wait a minute.”, FLASH), setcur(2s5, B80);

confirm(char *msg)
{

RTINS wens
RIAINITNURIINYIAY

*/
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int key;

beap('M");

clear_line( 25, 25};

dumpsa( 25. 1, msg, LIGHTRED);

satcur( 25, strien{msg) + 5), printf(“Go on ? (Y/N} @ s H
kay = getkey();

if (kay == "Y' || key == "'y return(1);

else return{0);

pause {char *msg)

beap ("M}
clear_1ine(25, 25),
satcur (25, strileng
getkey();

J# —mmmmmmmmmemmm———

linev{int top, int left, ini):{,‘l‘ F
( y
char 1line = 'l" !
if (type == 'd
for (i=top; i1¢
dumpe(i, Tef(Rlli

3

ﬂ‘HEI’JVIEIﬂTNEI']ﬂ'ﬁ

Jinah({int 1‘. * int left, int righ? char type)

(j=1eft; ji=right; ++5)
dumpc(top, j. line):

frame{int top, int left, int bot, jnt right, char type)

{
char t1 = OxDA, tr = OxBF, bl = OxC0, br = OxD3;

clear{top,left,bot,right);

AR IV URIINYIAY
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if (type == 'd") t1 = OxC9, tr = OxBB, bl = OxCB, br = OxBC;

lineh{top, left+1, right-1, type);

lineh(bot, left+1, right-1, type);
Jinev(top+1, left, bot-1, type);

Jinev(top+1, right, bot-1, type);

dumpc {top, left, t1), dumpc(top, right, tr);
dumpc (bot, left, bl). dumpe (bot, right, br);

R ———— ¥ ]
J# mmmmmmmmmmmmmmmmm e

—

—

scan_buffer(int top. #
{
= top*160 + left*

for (istop=1; i<t g8 -
for (off=x, J=1f

buf {41311

buf (4103107

dump_buffer(int t ip

{ - —
x = top*160 + L™
for (i=top=1; b -
for (off=x, Hjeft-1."< _

pokeb( VITe0, off, buflil(31[01).

pokeb( VIDEE Ggff+1, buf[i]!.‘il 11);

ﬂ'lJEl’WIEIﬂ?WEI']ﬂ‘J

el

= O

int v¥;
-=top, =--laft, x = top*160 + left*Z;
for (istop; i<bot; ++i, x+=160, DATA += SIZE)
for (off=x, y=0, j=left; jeright; ++j, ++¥. off += 2)
pokeb{ VIDEO, off, DATALY1):

= - e - %/
/4 —mmmmmmemn ——mmnme

ﬂ%’l@aﬂ ATBINWIANYIR Y
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error{char #msg}
i
baep('L");
scan_buffer(25, 1. 25, BO);
clear_line(25, 25);
dumpsa(25, 1, "!.Errors.!®, REVER) ;
" dumpsa (25, 13, msg, LIGHTRED);
dumps (23, B85, “Press any k&
gethey();
ump_buffer (25, 1, 25

grrors(char *ms, int i°

{
beap(‘L"}:
scan_buffer(25, 1
clear_line(25, -
dumpsa{25, 1, "!.Er
setcur(25, 13). F
dumpa(25, 65, "Press
getkey():
dump_buffer(25, 1, 25

|

£

e v ;‘di’ e mma—— #

o utldNHNINYANT

int EnGMI colf = col - 1,

AR SE NN AN Y

d { row, cole, 27};

aCAN = scan_strings({ temp, row, col, HCHR, KEY);
dumpc( row, colf, 32); y
dumpc( row, cole, 32);

return(SCAN) ;

scan_subcom(char *msg, char #tamp, int row, int col, int HCHR, int *KEY)
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clr_scan_subcom()

{

)]

J# mmmmeccmmmmm——————

314

int HMSG = strien(mag).
colb = col + NM30 + Z;
tops = roW;
lafts col;
bots row + 2;
righta col + MM3G + NCHR + 4;
scan_buffer(tops, lefts, bots, rights);
frame(tops, lefts, bots, rights, ‘d’);
dumpsa(row + 1, col + 2, msg, BROWN ) ;
return( scan_strings{ temp, rox RN ) NCHR. KEY) ):

dump_buffer (tops, _

scan_strings{char *temp, °

{

int MOVE = 1, 8 - it kK = *KEY;

1 (k== 13) (A -

setcur(r, c); ' -
y-_ "!“ ‘

color(r, c. LI
TELL_Scan_sTaTus_JTQIE (7% ‘
while [ K != 27 = o L ¥

if (keychar(kj)
ﬁﬁ‘;ﬁﬂ"{i’ SHE9HS
) ' 5 '

(N0 ) --C, ® rtr. (4 -:h.-pcl:r. PR |

ﬂﬂmﬂmﬁmm'mmaa

== 13 ) { SCAN = 1; break; }
if ( Kk == 320) PRINT_SCREEN();
k = gatkey():

}
§f (SCAN) scans(temp, row, col, N, MOVE, KEY, K);
alse SKEY = 27;

return( SCAN );
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kaychar(int k)

{
if (31<¢k B& K<127) return{i):
else return(0);

keyback (int k)
{

if (k==8 !! k==127) returns
else

keymove(int k)
{
if (k==328 !} k==
alsa

scans(char *temp, int , int *KEY, int k)

{
if (MOVE) =KEY = K:
alse SKEY = 0;
for (off = row#180 + s R s 2. ++j, offs=2)

‘ / = ff]:

V. X

!
}

temp[j] = 0]

W

LA

- AuEAnEnIngnT
QENANIUNRINGIAY

clear_line( 25, 25);

dumps{ 25, 1, "F2-Save FE=Print F10,/-HMEMU") ;
color{ 25, 1, LIGHTCYAM, 2}; ]

color{ 25, 12, LIGHTCYAN, 2);

color({ 25, 24, LIGHTCYAN, 3);
color( 25, 28, LIGHTCYAN, 1);



TELL_SCAN_STATUS_LINE()

{

TELL_MENU_STATUS_LINE( -

PRINT_SCREEMN()

clear_line{ 25, 25);

dumps( 25, 1, "F&-Print ¢ =Input
color( 25, 1, LIGHTCYAN, 2);

color{ 25, 13, LIGHTCYAN, 1);

dumpca( 25, 14, OxCd4, LIGHTCYAN};

dumpca( 25, 15, OxD9, LIGHTCYAN).
color{ 25, 27, LIGHTCYAN, 3);

clear_line( 25, 2%
dumps{ 25, 1, "F&-F
color( 25, 1, L7 4
color{ 25, 13, Lit
dumpca( 25, 14, Ox 4
dumpca( 25, 15, (
color{ 25, 32, LIGH

o
¥

int m, n; ‘ '

unsigned char -
for (m=0, i=0; v

for (n=0, j=( j

ch = p ol r; VIDED, m+nj),

ir ( 1' ch == NULL) ch = Ox20;

ﬁlu RGNS

[r.h == OxBC }i ch -: 0xD9})
== OxBA }} l:h 0xB3)

qm A9 I YA Y

Esc-Go back™);

e oack™);

ch = OxB3;
ch =8

eif (ch == 0xB8 ;| ch == 0xB4) ch = OxB7;

@if (ch == OXCA |} ch == OxC1) ch = Ox88;

@if (ch == OxCB }} ch == OxC2) ch = 0xB89;

@if (ch == OxCE }} ch == OxC5) ch = OxBA;
¥i

"r'lt-( ‘ &'Gh, 1

}
ch = OxDA, write{ 4, &ch, 1);

= OxO0A;

for (i=0: 1¢5; ++i)} write{ 4, &ch, 1);
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i -

MENU rountine for : FP1.EXE

i

/e

/* Fila : MENUZ.c
Vi

il

/%

f* -

ginclude <bios.h*
ginclude <string.h}
#include “KEY.B"
gincluda "MAX.B"

gdefine MCOM
gdefina MSUB

gdefine eif else 7

axtern

int

static char temp[15].,

static

R a:ﬂﬁ’s’ﬁfﬂm

== [ MCS c “rinﬁ
I Fdllele ‘,g string

-

int i '
- v fud

vy so T} -command
[mm*j. cM, /% colid. of command
I® ‘I-ngth of mn:l

ﬁﬂﬂiﬂﬂﬁfﬂ o

mt-r fnr‘u‘ln.

fllﬂlluryuud

[ mmmmmmmmmm————— - - - -

SET_MENU
{
Type

()

*/
./
*/
*/
*/
»/
»/

*/
*/

*/
&/
*/
./
“.n"
!
!

i

E—
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Bus =
Quan =
strepy(
stropy(
stropy (
stropy(
strepy(
strepy(
strepy (
stropy(
strepy(
strepy(
strepy(
strepy(
strepy (
stropy(
strepy(
strepy (
stropy (
strepy(
strepy (
strepy(
stropy (
strepy(
strepy(
strcpy(
stropy(
strepy(
strepy(
for (i=

for

nofsublil | 7

}

colcom(
colcom[
lencom(

for {1:1- FEMCOM; ++4)

1:
0;
stcom[D], "Worksheet™);
stsub[0][0)., “Set Date ");
stsub[0]1[1], “Set Time "),
stsub[0][2], “Clear table");
stcom[1], “File™);
stsub[1]1[0]. “Load 1
stsub[11[1], “"Write to”);
stcom[2], “Calculate™);
staub[2]1[0]., "Type of
stsub[2][1], “Refer
staub[2][2]., "Fg
stsub[2][3], o
stsub[2][4], — ulig
stcom[3], “Dis—
stsub[31[0), =
stsub[3][*
stsub[3][2]
stsub[3]7,
stcom[4], "P
stsub[4] [ g
atsub[4]
stsub[4][2]
stsub[4][4
stsub[4]1[4] .,
stcom[5], "I
stsub[5]1[01,
stsub[51011, "%
0; §<MCOM; ++1) {
{j=0; stsub[i

il co hfj
ﬂl 1: g
0] = strless stcom(0]):

fur (i=0; “Hﬁ(ﬂ ++1)

W’\'mﬂ"ﬁ'

DRAW_MEHU{ )

{

clear_]

ina{ 2, 3);

for (i=0; T<MCOM;: ++i) {

cH =

colcom[i].;

g ‘ column com.

HETINYAT =
UM INTae

*/

*/
*/
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dumpsn( 3, cM, stcom[i]. lencom[i1);
¢ﬂ1ﬂr[ 3. cM, LIGHT, 1);

}

COLOR_MENU( 1 );

COLOR_MENU(int c)

{
cM colcom[ docom];
1M = lencom[ docom];
if (c == 0) color( 2, cM:
alss color{ 3..5

i

nr(ﬂ. cM, LIGHT, 1);

DRAW_SUB_MENU()
{

13 = lensub[ doctT;
nS = nofsub[ docom’,
if (n8 > 0) |
frame(4, cM-2, 5
for (i=5, j=0; R
dumpsn( i, cM, AN (1, oM, LIGHT, 1)

} ' .
COLOR_SUB_MENU(1) ;

}
COLOR_SUB_MEHU { i e -::,
{ y; "!“ ‘
int r = 5+ dopl} i
if ( n3 » O) { Vv
1f { c == colr rt r, cM=1, GREEN, 15*2}. :;u“imt r., cM, LIGHT, 1);

, cM-1, REVER.QJ#+2):

, ﬂ‘HEI’JﬂEIVI‘a"NEI’]ﬂ‘i
Qﬂ’lﬂﬂﬂ‘a’ﬂlﬂﬁﬂﬂﬂﬂﬁﬂ

dump_buffer( 4, cM-2, 5+nS, cM+15+1);

COM_MOME ()
{
for (i=0; F<MCOM; ++i) o
dosub[i] = O;
COLOR_MENU( O );



CLEAR_SUB_MENU() ;
docom = 0;
COLOR_MENU( 1 ):
DRAW_SUB_MENU() ;

COM_LEFT()
{

COLOR_MENU{ 0 );
CLEAR_SUB_MENU({)
if ( docom ¢ 1) docom |
alse . docoi i
COLOR_MENU{ 1 }; e

DRAW_SUB_MENU(] ;
y

COM_RIGHT ()

{
COLOR_MENU( 0 );
CLEAR_SUB_MENU(); _
if ( docom == MCO
alsa
COLOR_MENU( 1 };
DRAW_SUB_MENU() :

SUB_UP () vy A

: . ‘
coLor_su_MENU( (IE —= |

if ( dosubl docof#¢ 1) dosub[ docom] = nS-1: Ry

alse F ] dosub[ docom]-—-;

S HUSINANINGINS
ARNNINTUNNIING1AY

COLDR_SUB_MENU( 0 };
if ( dosub[ docom] == nS-1) dosub[ docom]=0;
alse dosub[ docom]++;
COLOR_SUB_MENU( 1 );

SET_MENU_CURSOR ()

i
setcur( dosub[ docom] + 5, cM);
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J¥ memmmm— s — - -

MENU()
{ -

dumpsa( 1, 74, " )
dumpsa{ 1, 75, “ MEHU ",
DRAFM_MENU(] ;
DRAW_SUB_MENU({) ;
TELL_MENU_STATUS_LTH
while ( KEY != EXNI
SET_MEHU_CURSOC®
KEY = getkey().
if [ KEY
aif ( KEY
eif ([ KEY
eif ( KEY
eif ( KEY
aif ( KEY
aif ( KEY
aif [ KEY ==

AN oL docom]); break; }

}
GOTO_MEXT_3UB(): ; /
if ( KEY != B3 && KEY !=_% = =~ EXIT) MEHU{():

Y
DO_COMMAND (int com it sub) - -
1

if com

AU N INeIng
INNINUNI AN INY

eif (sub == 2) FAULT_AT_BUS();
@if (sub == 3) SET_QUANTITY():

it

s
{
{

else CALG_FAULT();
eif (com == 3) {
if (sub == 0 && !Formione ) DISPLAY_ZONE():

aif (sub == 1 && !FormI124 ) DISPLAY_Z1_22_Y4();
g@if (sub == 2 && !Formibus ) DISPLAY_ZBUS();
aif (sub == 3 && !FormZbus ) GOTO_FAULT({ ‘D" }:



GOTO_MEXT_SUB()

{

}
aif

}
eif

dosub[0] = 0}

if

aif

} i
eif

alse error{“Re-arrange Data or Calculate befora Display™):

{com == 4) {

if (sub == 0) PRINT_DATA():

aif ( !Formibus } {
if (sub == 1) PRINT_ZONE();
aif (sub == 2) PRINT_Z1_Z2_Y4():

eif (sub 3} PRINT_ZIBUS():

else GOTO_FAULT( 'P" ),
} L
alse error(“Re-arrange Nai @i B julate pefora Printing™};
(com == 5)

if (sub == 1)
else

{ docom == 2)4
if ( dosub[ docr
alse

{ docom == 3} {
if ( dosub[ docom]
alsa

dump_buff b. ;

alse / ey i | 44 3

AU ANENINYIN3

ARIAINIUARIINYIR Y. -

SET_DATE()

{

if

(scan_subcom( “"Enter Date (MM-DD=Y¥Y): “, temp, 9, 3, 14, LKEY) )
baep(*H");

clr_scan_subcom() ;

N4, 50}, dosubl docom]=0;
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SET_TIME()
{
if (scan_subcom( “Enter Time (HH:MM:38): ", temp, 8, 3, 14, AKEY))
beep('L’):
clr_scan_subcom() ;

FAULT_TYPE()
{

clear({ 14, 30,
frame( 14, 30,
dumps( 15, 32, "1.
dumps( 16, 32, "%
if (scan_subcom("En’

if ( temp[D] !

AKEY))

alse error{”Invalid =
dump_buffer( 14, 30, 17, rf/zﬁ A,
l:'lr_'ﬂl:ln_lubl; .

7

W

REFER_PHASE{)

; tmﬂu&malm' WHART - v

if(t l:!]. = 0}
strupr( temp );

QWWWNW]’JVIEI'IQ 4

staub[2]1[1][17])
else error{"Invalid Refarance Phasa") ;

}

elr_scan_subcom();

FAULT_AT_BUS()
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{

if (scan_subcom(”Enter Bus Ho. (0 for ALL) : *, temp, 11, 30, 2, EKEY})

if ( temp[0] != 0 ) {

Bus = atoi( temp );

if (Bus == 0) {
stsub[21[21[17]1 = *A";
stsub[2]1[2]1[18] = 'L";
stsub[2][2][19] = 'L*;

}

alse {
stsub[2][2][17] = temp'O 4 )
stsub[2][21[18] = %=
stsub[2] [E]HD}

'

}
c1r_scan_subcom(} ;

SET_GQUANTITY()
{
clear( 14, 30, 17,
frame( 14, 30, 17,
dumps( 15, 32, "1. /
dumpa( 16, 32, “"2. F
if (scan_subcom(“Enter
if ( temp[0] != O )
if ( has( temp[0]. "_ _
Quan = temp[0] side il
stsubf

el — -", ance” ) ;

elze & 4 A E

} -
else arrofif.nvalid
I:I.ﬂp_bl.rff'lr'f, 14, 3u. 17, 55);

“ﬁﬁﬂqwawﬁwu1nﬁ

LA

=

LOAD_PRE_RESULTS( }
{ -

READ_DATA():

i ( 'ERR ) {
ReadData = 0;
LOAD_ZIONE();
if ( 'ERR )} {

30, 2, &KEY))

maqmmum's mna -
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FormZone = 0;
LOAD_21();
LOAD_Z2():
LOAD_Y4();
if { !ERR ) {
FormiZ124 = Q]
LOAD_ZBUS();
if { !ERR }
FormZbus = 0O;

SAVE_PRE_RESULTS()
{

SAVE_ZONE().

if ( !ERR )} {
SAVE_Z1():
SAVE_Z2();
SAVE_Y4();

SAVE_ZBUS();

ir { LERR )}

FormZbus

SaveData

CALC_FAULT ()

ERR = 0;

if ( tER

AR TN INAY

{ FormZbua ) {
FORM_ZBUS () ;
if { !ERR )
SAVE_PRE_RESULT3();
}

}
if ( !FormZbus ) GOTO_FAULT( "D’ );

Eguiineninens
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FORM_ZBUS()
{
;;::;OH;[}?in‘ti.-( il /% File: IOME
if ( IERR ) {
FormZona = 0O;
CALC_Z1_2C_2Z2_Z4_Y4(); /% File: 2124
if ( 1ERR )} {
FormZi24 = O}
time2z = bioatime( O
Time = (time2
CALC_ZBUS_FORM_ig

J* File: ZBUSC

_____________
f‘ e -

AUEINENTNYINS
QAN IUNMIINYAY

*/

*/

*/
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MOVE_UP ()
{
i (*=r > BR) =%y, ==0);
aif (#x > 0 ) -y, ==%t, DUMP = 1;

MOVE_DOWN ()
{
if (*r ¢ ER ) ¥
aif (®x ¢ MX-1) WY

MOVE_LEFT()
{

if (eF > 1) -t
}

MOVE_RIGHT () "\
{

11 (¢ ¢ MF-1) vl
} =

il

Wmnﬂu&l’mﬂﬂﬂ‘lmﬂi
: ‘Qﬁ"la@"ﬁ"‘s‘ﬁ;wﬁwmaﬂ

HMOVE_PRGE_DOWN ()

{
i (%t ¢ MX-NROW®2) #x += NROW, *t += NROW, DUMP = 1;

alse GO_TO_BOTTOM() ;
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GO_TO_BOTTOM()
{

*r = ER, #x = MX=1, *t = MX-HROW, *f =1, DUMF = 1

}

I - -

o e e - s e R = LY

CHECK_TOP()

{
int CBEG =

}
alse {

dumpc (CBEG, 1, 195);
dumpc (CBEG, 6, 197);
dumpc (CBEG, B0, 180} ;

CHECK_BOTTOM()
{

int CBOT = ER + 1;
if (*t == MX - HROW)

'ﬁﬁmwamwmm
:gmaﬂmmum'mmaﬂ

dumpc (CBOT
dumpc (CBOT
dumpc (CBOT

R - 1;

if (st > 0) {
dumpc (CREG, 1, 192)
dumpc (CBEG, &, 183,,
dumpc (CBEG, 80, 21T}

BOT, 80, 196);

T ————————— 'Y
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/* - m—————— ————— m———m s ————— */
" L
/* File : MPUT.C ny
J* ./
/¥ INPUT Rountine for : FA1.EXE & FP1.EXE w/
i* w/
B L — - S — o e p—Y

#ginclude <ctype.h’
#include <{string.h?

gdafina eif alsa if
static char *D3, *TM;
static int CANPUT ,
FD, *TY,
*LD, *LI, =
1, J: Kk, 71,

[ mmmmmm e s e ———————

INPUT (char *temp, int field,
int *lenint,

mm, nn, o

int *lendat.,
{

CANPUT = O]
D3 = DA3;
™ = temp;
FD = field;
TY = type + FD;
LD = lendat + FD;
LI = Tenint + FD;
LM = lenmod + FD;
ir

W LA

ek Uk) BNINENT

CANPUT = 1;

for (mm=j=0;
if (isdi

ﬂ'rl aNNIN NN INYIa Y

CHECK_LABEL();
i<pp; ++3)
git(THL31) !} TML3l=="-" || THLjl==".") ++mm;

if (mm == pp) |

it (aTY
eif (*TY
aif (*TY
}
aelse error(

== 2} CHECK_INTEGER();
== 3) CHECK_REAL_A([): /* real + LT
== 4) CHECK_REAL_B():; /% real =/+ %/

"Require only Humber, Minus sign or Point.");
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}
alse error(“Input by begining with blank y £

tamp = TH;
return (CANPUT) ;

CHECK_LABEL()
{
strupr(THM) ;
if (FD == 3) {
if (have (TM,"GEN Xmnc
alsa

- H
b
eif (FD == 4) {
if (same(D3,"GEN",
if (have(TM,"Y Y[
alse 4
} ;
oif (same (D3, XMER" . %
if { (have("Y=-",TM
44 (have("-Y", Tl | SiasE
&4 have(TM,"YG-YG YG_NE=
CANPUT = 1: _adidd

else arrof i
! — :{’

alse werror(”Re y

} i
elsa CANPUT = 1; W
if (CANPUT) ARRANGE_ LAB;L{]*

AULINENINYING
“““';‘Zi‘t“',}fmmnmuwmwmaa

AR T )

e Y-0 D=¥ D-D*) )
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CHECK_INTEGER()

{

}
ARRAMGE_INTEGER()
{
if (atoi(TH) == 0) {
for (i=0; 1(®LD; ++1)
T™MEAY = M
TM[*LD=1] = "0";
}
elsa {
nmovea = *LD-pp;
for (kk=1, k=0; k< mov
TM[*LD=kk] = TM",
for (1=0; i<{*¥LD; +40%
if (has(TM[i]."17
else THL[i]l = §
1
}
/¥ mmmmmcccmmaseme———— - “'J’
X7
CHECK_REAL_A()

for (mm= j=0: j<pp; *+j)
if (isdigit(TM[j])) ++mm;
if (mm == pp) CANPUT = 1;
alsa error(“Require only Humber®);
if (CANPUT) ARRANGE_INTEGER():

- AUH IMINTNYIN S

if (nn > 0“ +400 |

if (TML])
ir
}
if (mm pp) |

if (11 » *LI} error(“Out off range."),

@if (oo » *LM) error({“Out off presition.”}; :
gif (nn 3 1) error("Mors than One Point.");
alse CANPUT = 1;

== *'." 44mm, ++nn;

} -
else error("Require only Humber or point.“};

if (CANPUT) {
if (nn==1 && TM[O0]=="'.") SHIFT_RIGHT(), TM[O] = "0°;

eif (nn==0 && TM[O]I="."'} TH[pp]l = ".". +4pp;
ARRANGE_REAL();

R R9ASBI NN AINYA Y
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SHIFT_RIGHT()

{
for (kk=1, k=0; kipp; ++k, ++kk)
TMIpp-kk+1] = TH[pp-kk];
+4Pp;

[ cmmrccnsrrm e ———— e

CHECK_REAL_B()
{
for (mm=nn=ii=oo=rr=j=0:_
if (isdigit(THLi]))}
if (on> 0
ir ( ™™MLI)
if ( TMLJ]
if ( nn ==

(=T I 1]

if (MINUS_SIGH()) {
if (mm == pp) | _
if (ii » *LI) -rrnr{"

aif (oo » tmwr 2in™);

S (nn > 1
eif (nn == O)L"¥
else -
}
alse error("Input h-.uh-r. Minus .151. ar Pnint.“]*

s Wﬁﬂ?ﬂﬂﬂiﬂﬂ’m‘i
- mﬂﬂ’l ANNTUNRIININY

int =aign = 0;
if (rr»*» 1) error("Too many minus signs™);
aif (rr == 1} |

if (TH[O] == "-') |
it (pp == 1) error("Require soma more");
‘eif (TM[1] == *.*) sign = 1. SHIFT_RIGHT(), TM[0]='-', TM[1]='0D",
alsa sign =

}

alse error("Misplace minus signa™);

+4mm,

++id;
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}
alsa |
it (TM[O] == *.") {
SHIFT_RIGHT(), TM[0]='0";
SHIFT_RIGHT(), TM[O]=" ', mm+=2, ii+=Z, sign=1;
}
elsa
SHIFT_RIGHT(), TM[O]=' ', ++mm, ++ii, sign=1;

¥
returnisign);

/¥ - o

ARRANGE_=SAL()
{
nfis = #LM - oo;
fzr (k=0: kinfib; ++k’
TMIpp+k] = '07;
P == k;
rmcve = *LD - pp;
fzr (kk=1, k=0; kKinmove;
TH[*LD-kk] = TM[pp-kkT,

-
Y )

J# mmmeee e cancesn o ol = ¥

o . a1l

AUEINININYINS
ARIAINTAUNNINGIAY



/* - - e mmmm e mm————— mmmmmmmmm e s an———— R
/* »/
S Fila : COMPLEX.c "
f* v/
Fi COMPLEX founction for : FA1.EXE & FP1.EXE */
e )/
i - -— ——— - - ®/

ginclude <{stdio.h}
#include <math.h>
gdafine COMPLX struct complex

fdefine eif elsa if
gdefine P H_PI_2
gdefine PI M_PI
fdefine PIZ2 H_PI*2
#define min 1E-4
gdafine MIN 1E-100
gdefine MAX 1E+43
R

cadd{ 2, zF, zB ) womplex add %/

{
I=x zF.x + zB.
Z-»y = zF.y + zB.
modify_rectan{ Z }; 5"’

- UEANEN TNEIAT

= f»}mmn'szuummma 4

cmul{ Z, zF, 2B ) COMPLX =2, zF, zB; J* Com.multiple */
{

polar{ &zF );

polar( &z8 );

Z-»x = zF.x * zB.x;

I-»y = zF.y + zB.¥:
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modify_polar({ Z );
rectan{ Z );

edivl Z, zF, 28 ) COMPLX =Z, zF, zB; /% Comp. devide %/
{
polar( &zF ),
polar({ &zB );
if ( zB.x » MIN ) I-»x =
alsa =% =
I-»y = zF.y = IB.¥y;
modify_polar{ Z );
rectan({ 2 );

L s 13' ; - W

polar{ COMPLX *Z )
{
COMPLY T = *Z;
Z-3x = cabs( T ).
F O T.x ¢ -MIN ) Z-dy
eif ( T.x » MIN } .t, >
elsa ——
i ( T.y ¢ -MIng Sl
eif ( T.y > MIN ) TRI
else W z->y =
if ( Z=»x ¢ MIN ) Z-3% : u

ﬂﬂﬂ?ﬂﬂﬂﬂ‘lﬂ’lﬂi
‘“"’*‘“ﬂﬂ“’lmﬂ‘ﬁmuﬁﬂﬂﬂ'}ﬂﬂ

if ( 2= ¢ MIN ) Z-3% = 0;
if ( Z-»y » PIZ ) 2ZI-»y -= PIZ;
aif ( Z-»y <« -PIZ ) 2->y += PI2;

rectan{ COMPLX *I )

{
COMPLX U = #2;



Z->x = U.x * coa( U.y ):
Z-»y = U.x * sin{ U.y }:
modify_rectan{ 2 ).

modify_rectan( COMPLX *I )
{
if ( faba{ Z-»x ) ¢ MIN ) Z-»x =
if ( Fabs( Z->y ) € MIN } Z->¥_J

s

polard{ COMPLX *Z ) ./

{
polar( 2 )
if { Z-¥x < min )
alse {
it ( 2Z->y > 180 )
@if { Z-»y ¢ -180 )

AU INENINYINS
QIR IUNMIINYAY
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FE I —_—— B - —-— - i ———— LY
/% ./
P File : MN1_ZOME.c v/
/* */
/% ZONING rountine for : FP1.EXE . o/
i* z L ¥
L — I ——————E S ¥

ginclude ¢stdio.

#include {string.h?

#include "MAX.B"

#include “FORM.B"

#define eif

extern int

axtern char

static int

static char

- Qmﬂ“ﬁﬁmuﬁ’l’mﬂ’lﬁﬂ

char

h3

else if

ERR,
HBUS,
HLIKNE,
bp[MREC] ,
baq[MREC] ;

filename[15]

s Jo 1
D, NBA, NBB,
HUSE, NCHK,
use[MREC] ,
MIHHII.
PinA, P
@inA, ﬂ
NGEMW, LI
DEC[2] .

o

P, Q@ L,
m.li:'lim{liﬂEG"}

rem [ZI[HB-IH];

BusZone[2] [MBZ+1]., J* Buses in Zona A, B o
CutLina[MI+1], /% Cut-Line wf
. LineZona[2] [MRZI+1]; J® Lines in Zone A, B  */
HB[2], HLC; /% Number of buses,line */

int

/¥ —m————— e - ——

ANBNINYING

338



SET_ZOME()
{
wait( “Calculating . . . Zoning Loop count:™ ), set_count();
HGEN = NUMBER_OF_GENERTOR_BUSES():
if [ NGEN == 0) error{ “System hasn't Generator.” ), ERR = 1;
e@if { NGEN == 1 ) SET_ONLY_ZOME_A_():
oif ( MGEN <= MBZ ) SET_TWO_ZONE();
alaa . error( "Syster | oy many GENs™ ), ERR = 1;
if ( !ERR )} { ‘
HEB[A] = strlen( Eu:Zor'r-[,.
HB[B] = strlen{ Busione
NLG = strien( CutLin S
if ( NB[A] > MBZ ) e ERR = 1;
if ( NB[B] > MBZ ) ERR = 1;
if ( NLC »MI ) ERR = 1;

}
if ( |ERR.) SET_ORDER’

HUMBER_OF_GEMERTOR_BUSES(,
{
streat( GenBus, 0 );
for (1=0; i<HLINE; ++i)
if ( bp[i] == 0 )
if ( ‘has( bq[i], G-nB_
Q = bgl[i] st
return| Strlen( e e —
} Y

W

- quingninenms

-~ AEIRNTUNNIING1AY

strset( BusZone[Al, 0 );
for (i=0; 1<NBUS; ++§) ({

Q= i+1;

strncat( BusZone[A], &Q, 1):
}
strset( BusZone[B], O );
strset( CutLine, 0 );
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SET_TWO_ZONE ()

t
BEGINING_BUS_FOR_EACH_ZOHE();
FIRST_PARAMETER() ;
SECOND_PARAMETER () ;
COLLECT_BUSES_FOR_EACH_ZONE();

}

F --

BEGINING_BUS_FOR_EACH_ZONICY
{
int %, ¥, a, b, DIST]
" LONG = 0
for (x=0; HX{(NGEN; ++x}
for (y=x+1: y<{NGEN; +
plus_count(); 4
DIST = DISTANCE_AR
if ( DIST » LONG
LONG = DIST .,
}
if ( GenBus[a] > GenBus[b] )} { ——
r = GenBus[al, GenBus[a] sz

}
strsat( BusZone[A].
strset( BusZone[B], &

o ik ”ﬁﬁ‘&l?ﬂ&l‘l’liﬂmﬂi

int G = GenBus '.I; STOP = 0, DISTNH:E

ggﬁégﬂfﬁaﬁmmmmmaﬂ

straet( ﬂu!.un, 0);:
for (i=0; F<HLINE; ++i)
if ( tusefi] ) |
P = bp[il, @ = bal[i]);
PinA = has({ P, buszona[A])}:
@inA = has( Q, buszone[A]);
if ( P== ) use[i] = 1;
eif ( PinA ) {
if Q==G ) { STOP

1; break; }



FIRST_PARAMETER()

{

{

341

eif [ !QinA ) strncat( RemBus, &Q, 1), wuse[i] = 1;

}
e@if ([ QinA ) {
ir P==G ) { 8TOP = 1: break; }
@if [ !PinA ) -strncat( RemBus, &, 1), wuse[i] = 1;
}
}
strcat( buszone[A], RemBus);
}
return{ DISTANCE ).

int MLOOP = (LONG-2)
street( buszona[A], O )
street( buszone[B], 0
COLLECT_SIDE_BUS_ZOHE( A,
COLLECT_SIDE_BUS_ZONE( B
SHIFT_LEFT_buszone( A );
SHIFT_LEFT_buszona({ B };
strcat{ BusZone(A], buszone[Al) -
strcat({ BusZone[B], buszonels

oA
7

il a8

COLLECT_SIDE_BUS_ IBHEHI‘I'I:. EI- lnt DI3T)

& o ::gUEI“‘JﬁEIﬂiWEI’m‘J

utrs-tt R s, 0 );
(r=0: r{MLINE; ++r

ARARASAUNIINYI8Y

PinA = has{ P, buszone[D]);
@inA = has( Q, buszona[D]};
if ( P==0 ) usafr] = 1;
eif ( PinA ) {
if ( QinmA ) usal[r] = 1;
aif ( !QinA ) strncat( RemBus, &Q, 1), usa[r] =
1
eif ( QinA ) {
if { PinA } usalr] = 1;
aif { IPinA ) strncat( RemBus, &P, 1), use[r] = 1;



}
strcat( buszone[D], RemBus);

b B

SHIFT_LEFT_ buszona(int D)

{

J# mmmmmmmm e

SECOND_PARAMETER()

{

int HEB = strlen{ buszone[D] }:
for (i=0; 1<NB; ++i) {
P = buszone[D][i].
for (j=i+41; j<NB; ++il] 8

if { P == buszom:

stropy ( &busz

-=j, ==HNB;

}
}
strcpy( buszone[D].

AR .Irl'

¥
int MNGZ; -
HBA strlen({ BusiBUu[A] ):
HNBE = strlen( Busional[B] );
for {i~u- FCHLINE; ++i W Saplil =
= AU NENITNYINT
for (r=0; r
strset( R G i
for (Q=1, i=0; i<NBUS; ++i, ++a) @

qmmnsmummma 4

H-EZ HBA + HNBEB;

HBA = (MNBUS - NGZ + 1) / 2;

streset( rembus[A], 0 ); strncpy( rembus[A]., RemBus, HEA ¥:
strset( rembus[B], O }; strcpy(” rembus[B], ARemBus[NBA] );
SET_buszona{ A ),

SET_buszone( B );

MEM_USED = GCALC_MEMORY();

i I |
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COLLECT_BUSES_FOR_EACH_ZONE()

{

MOVE_BUS({int X, int Y}

{

int DECREASE, STOP = 0;

DEGCLA] = DEC[B] = 0;

while ( 19TOP )} {
DECREASE = 0; _
if ( MOVE_BUS( A, B 2N
if ( MOVE_BUS( B,
if ( DECREASE ==

}
strcat( BusZone[A],
strcat( BusZone[B], rer
SET_CUTLINE():

int x, Pt, MEM_LOOP = Mf J
plus_count();
DEC[X] = O;
4if { DECLY] == 1 ) --NREM;
for (x=0; x<NREM ‘ ®
MovBua[x] ="wre——
strepy( remb ;
SET_buszone( X 70
SET_buszone( ¥ JU
strncat( buszone[Y]. WB\UI[K]: 1):

for (x=0; xc HEE S 3]

_LOOP ¢ MEM_USED )
MEM_USED = MEM_LOOF;
strncat( rembus[Y], &MovBus[Pt], 1),
if ( DEC[Y] == 1 ) ++Pt; i
strepy( &rembus[X][Pt], &rembus[X][Pt+1]1 ).
DEC[X] =

}
return{ DEC[X] };

(Wbus(X] );

""ﬁﬂ walmwmn's
*ﬁfiﬁhx%ﬁmmfmmaﬂ
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SET_buszona(int D)

{
strset( buszone[D], O };
strcpy( buszona[D], BusZona[D] );
strcat( buszone[D]l, rembus(D] );

CALC_MEMORY ()
{

int MEMORY; —

street( cutline, 0 ); O

for (L=1, 4=0: i<NLINE
PinA = has( bp[i],
Pin8 = has( bp[i®
@inA = has( ba[i]
QinB = has( ba[{®™ o . -.

if ((PinA && QinB) ; A R\ gine, &L, 1);

Wou o

}

HBA strien{ buszone[A”
HEB = strlen{ buszonel,
HLC = strlen{ cutline
MEMORY = HBA®NBA + MBI

return( MEMORY ).

L LI [ !

}

Y
SET_CUTLINE() o
{ i =

strset( CutLine, 0 )8
for (L=1, i=0; HHLIH d ++-1, +4L)

R HAERN NN

@ing = had]jbali], BusZone[B] }:
if ((PinA && QinB) 1 (PinB A& ‘*mﬂn ﬂt'l' CutLine, &L, . ‘

 qRIANNI URINEAY

JB cmeemccmmmmmmm—————————————
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SET_ORDER()

{
D= A;
CALC_HLIN();
ORDER_GEN() ;
ORDER_LINE(}:
D=8
CALC_MLIMN();
ORDER_GEN() ;
ORDER_LINE():

CALC_NLIN()
{

HUSE = 0;

for (i=0; F<HLINE; ++

if ( bp[i] == 0%

if ( has{ bg[#

alse

}

eif ( has({ bpli].,
if ( has{ bg[1].
alse

}

ales

ORDER_GEN()

{
reet( BusZona[D],

:::‘:‘:‘;“?ﬂﬂ&l’mtlﬂiﬂﬂ']ﬂi

ii'l:lunt
if th[H =50'.I'

qmmmummmaa

Collect_Data( int rr, char @ )

{
char L=rr +1;
strncat{ LineZone[D], &L, 1); )
if ( lhas( u. BusZone[D]) )} strncat( Bun!m[ﬂ], o B
use[rr] = 1;
++HUSE ;



ORDER_LINE ()

{

while { HUSE ¢ HLINE ) {
HCHK = NUSE;
for (i=0; i<NLINE; ++i)
if { 'usae[i] )
if (has{ bp[i], BusZ
Collect_Data( 1.
if (NCHK == HUSE)
for (4=0; i1<NLINE:
if ( luseld] ) 5
if ( haa(
{ swand
&__
i (NCHK == NUSE)
{ errors{ "Li

sdefine ZONES .

DISPLAY_ZIONHE(}

{

clear_line(

1

braak; }

:::::::s:::ﬁuugmﬂmwmm -

for uzi. =0 <HB[A], ++i, § = i- Hﬂu }*10 )
printf{ "\wn\n

'Tﬂ\'iﬂ‘ﬁ‘ﬁll SJVI'I’J‘VIEJ'lﬂ 4

nr'lnt “\n\n\nEUBEa IN ZI0HE
for (j=1, i1=0; 1¢HNB[B); ++i, § = i- [i!‘lﬂ )*10 )
if (j == 0°) printf{ "\n\n ol ¥
printf( " %3d ", BusZone(B][i])};
}
printf({ “\n\n\nLIST OF TIE LINE : " };
for (j=1, 4=0: §<HLG; #++i, j = i=(i/5)%5 ) {
= CutLine[i] - 1;
if (j == 0 ) printf{ "\n\n . H
printf{ * %3d -%3d , bplrl, balrl )
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pause{ "Press any key to go back.” };

PRINT_ZONE(}
{ :
if (( fx = fopen({ "PRN™, "w" )) I= HULL } {
wait( "Printing . . . LEs | jPgHES" )3
fprintf{ fx, "XcXc”, 27, 774
fprintf( fx, ZONES);
fprintf( fx, "\n\n\nBUSE "
for (j=1, 120: 1<NB[A) N 1~ 10 -
if (J==0) fpri—== N\ r= - il e =8
fprintf( fx, * A N, S,

1
fprintf( fx, “Wn\SSoL™
for (j=1, i=0; 1<M5

if (J ==0)

fprintf{ fx., " ;
}
fprintf( fx, "\n\nin'
for (j=1, 1=0; <N}

iT (j==0)
fprintf( fx, "
}
fprintf( fx, "win® )i
fclose( = )
}

alse error{ "I

}l

i FI‘LIEI’JVIEI‘VI?WEI']ﬂ"J

int BB,
char f!?-Z[iﬁl

A RTGN mym'mmaﬂ

wait( "Saving ZOHE file . . ." )i
for (D=0; D<2; ++D) |
forintf( #x, “%d\n*, NBID] };
for (i=0; 1<HB[D]; ++i)
BB = BusZona[D1[i]., fprintf( fx, “%3d", BB );
fprintf({ fx, "\n" };
}
fprintf( fx, "3d\n", HLC };
for (i=0; 4<HLC; ++i)
LL = CutLine[i], fprintf( fx, "X3d", LL }:
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fprintf( fx, “\n" )i
fclosa( fx ),

}
else error( "Disk Drive not ready.™ ). ERR = 1;

LOAD_ZONE()
{
int BB, LL;
char fi1eZ[15];
strcpy({ fileZ, filenama )° .
strcat( fileZ, “D" ); S—
if (( fx = fopen( filel o
wait{ "Loading ZOKS
for (D=0; D<2; ++D}
facanf( fx, “auwn’
for (i=0; i<HKE
facanf( 15,
facanf( fx. “\&
BusZona[D] [

(S

}
facanf{ fx, "xd\n"y
for (i=0; 1<HLC; ++i)
facanf( fx, “%d”

fecanf( fx, “\n" };
CutLine(i] = 0]
fclosa( fx );

Fion

else ERR = 1;

o)

il
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e —-—— - - - nf
/¥ w]
Vi Fila : HN2_I124.c L
" *f
/* 71, Z2, ¥4 Calculate rountine for : FP1.EXE ®j
/* w/
/¥ cmmmmm—— - - B e EE T
ginclude <(stdio.h>
#includa <alloc.h?
ginclude <stdlib.h>
#include <string.h?
#include <math.h>
#define COMPLX struct compl-
gdefine eaif alsa if
ginclude "MAX.B"
ginclude "FORM.B"
extern char filename[1"
LineZone
BusZone[2] [}
CutLine[MIy
axtarn int HB[2]. HLC,
ERR,
HBUS ,
bp[MREC] .,
bg[MREC] ;
extern COMPLX z[MREC] -
extern float Time;
extarn long Mamo ;
static int i q
BIH] 4 /* count meet bu
static 1] "u'x, L
gtatic COMPLX Znear, Itemp,
cio0 = {1,0}. JEZ.x=1, Z.¥y=0 %/
coo = {0,0}, /o Z.x=0, 2.y=20 */
Zpapq, Ibuf, /% Z in step, Z buffer */
ZI[MI][MI]: J* Inv. matrix %/
static FILE )
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COMPLX far *Z1[21[MBZ+1]; /% 71 matrix =/
COMPLY ZGIMI][MI], J* ICutline ./
Z2[2][MBZ]I[MI], /% 712 matrix *f
Z4[MI][ML], /% Z4 matrix /
Y4[MI][MI]; /* Y4 matrix ®f

e - T 5 S "y

SET_FAR_Z1()
{ "
1ong sizel = 16 * (ME
for (i=0; §¢2; ++i)
for (j=0; j<=Mbiy *
21[41L3) =
ir { 21041057 = for Data" },

]
for (i=0; <¢2; ++i)
for (j=0; j<=MBJj

for (k=0; kKi=M'
Zigdcaaet

f‘ e i S e . - — — J', Jrre t‘i

gech =ﬁumwﬂmwmn‘s

wait( "Calc ting PR 21 zunu A Loop count count ()
D=A, CALC_Z1();

RN THUNTINY THY.
NN THANITINY TR
“Calculating . . - Cutlina Loop count: ; Bat_ {):
CALGC_IC():

wait({ “Calculating . . - i2 Loop count:" )}, sat_count();
CALC_Z2():

wait( “Calculating . . - 4 Loop count:™ }, set_count();
CALC_Z4():

wait( "Calculating . . . ¥4 Loop count:" ), set_count();
CALC_Y4():

CALC_MEMO(};
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CALE_Z1()

{
int x, lina, rec, bP, b@, H = 0,

HL = strlen{ LineZona[D] ).
HB = strlen( BusZona[D] ),
for (i=0: FCNB; ++i) '
Cbus[i] = O;
for (x=0: x<HL; ++x) {
" plus_count();
1ina = LineZone[D]l([x]:
rec = 1ina - 1;

bP = bp[rec];

bQ = ba[rec]; -
P = pos( bP, BusSZc_o
@ = pos( bQ@, BusZone'"

H = max(max( H, 3 "

L &M +1;

Ipapq = zZ[rec];
CREATE_ZBUS_BY (SET. "

SET_FORMULA(int BP)
{
int Formula;
if (++Cbus[Q] ¢ 2) _ -
if (BP == 0) FEoels i il

alse F y:
alaa /

it (BP == 0) "" i

else Fari™ a
return{Formula); ‘

C AUEINENININS
RAAININURIINYIA Y

sWitch ¥( FORMULA ) {
case 1: CALC_FORMULA_1_(); break;
case 2: CALC_FORMULA_Z_(): break;

case 3:; GCALC_FORMULA_3_(); break;
case 4: CALC_FORMULA_4_(); break;

CREATE_
{
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CALC_FORMULA_1_()

{
for (i=0; f<L; ++i) |
plus_count():
i (4 = @)
Z1[DI[Q][4] = Z1[D]1(4]1(@] = COO;
}
21(01[Q1[Q] = Zpapq;
}

CALC_FORMULA_2_()
{

for (i=0; f<L; ++i) {
plus_count();

if {1 1= @)
21[o1[QI[i1 = 2°

}
cadd{ &Znear, 21[D1[P1[7,

CALG_FORMULA_3_()
{

for (3=0; i<L; ++4) |

plus_count();

cstt( &Znear, 5

Z1[DILLIL4] = -

}

cstt( AZnear, Zpagpd,

ELIMINATE_BUS_L_():

AUEINENTNYINS

CALC_FORMULA_4_()

SRR TAIAMINEIAY

cstt{ AZnear, Z1[DI[PI[i], Z1[DI[QIL4] );
ZA[DI[LI[i] = Z1[D]I[4][L] = Znear;
}
cstt{ &Zbuf, Z4[DICPICL]., ZP[DI[QILL] };
cadd{ &Znear, Zbuf, Zpapq ), Z1[D]J[LI[L] = Znear;
ELIMIMATE_BUS_L_():
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ELIMINATE_BUS_L_()

{
for (§=0; d<L; ++i)
for (j=0; jeL; ++3) {
plus_count{):
cdiv( &Zbuf, Z1[DI[i1(L], ZI[OIILIIL] );
cmul{ &Zbuf, Zbuf, Z1[DI[LIL3] ):
cstt( &Znear, Z1[DI[11[41, Zbuf ), Z1[DILi]L] = Znear;

"""" ﬂusqwawswuwnﬁ
maqmmum'mmaa

for (§=0; J<NLC; ++j)
plus_count();
P = bp[ CutLine[i] - 1]:
@ = bq[ CutLine[j] - 11;

PA = pos( P, BusZone[A] ).
P8 = pos( P, BusZone[B] ):
QA = pos( Q, BusZone[A] };
QB = pos( Q, BusZone[B] );

¢ (PA > -1 && QB> -1) |
for (i=0; 1<NB[A]; ++#i) cstt( &Z2[AI(i1[§], GO0, ZI[AILHIIPAL }:



354

for (i=0; i<{NB[B]; ++i) Z2(B1[11[1] = Z1[BI[il1[CE] ;

}

aif ( PB > -1 && @A > -1 ) {
for (i=0; i<HB[A]; ++i) Z2[AY[31031 = Z1[AJ[4]1([QA] :
for (i=0; i<NB[B]; ++1) cstt( &Z2[B]J[1][j]. COO, Z1[BI[11[PB] );

1
alsa
errors{ "CutLine: ", j, "Incorrect in Z2." ), ERR = 1;
}
}
s
CALC_24()
{
plus_count (),
for (i=0; i<HLC; ++i
for (j=0; JCHLC; ++7
Z4[i113] = r
for {i=0: i<HLC; ++i) {
plus_count():
= bp[ CutLine[i] - 1
Q@ = bg[ CutLine[i] - 1
PA = pos( P, BusZone[A] )i _Z
PB = pos( P, BusZone[B] Jadicd
QA = pos( Q, Bl
QB = pos( Q, Bl -
it (PA> -1 Nedd Y
for (j=0; jJ<NJIQ +
cott( AZAWN[i], ZA[1)La)y ==traurR 313, OB
cadd ( &24[11341. 2491031, IE[HHQB]U] ¥i
o AUEANYNINYIN
for |
“ BZALII03), 2409103 . Z2LAYLGAILSD ),
WA A5 A1
rrors{ “CutLine: *, j, "Incorrect in Z4." nﬂ;ﬂq a H
)
}



CALC_Y4()
{
plus_count();
for (i=0; i<HLC; ++i)}
for (j=0; JCHLC; ++i)
ZICi103] = 2411031,
plus_count();
INVERSE_ZI(NLC);
if (!ERR) {
plus_count(]);
for (i=0; 1<HLC; ++i)
for (j=0; J<HLC; +=
Y4[1103] = T

INVERSE_ZI(int DIM)
{
int I, II;
doubla AMAX;
COMPLX ZP[MI][MI*2];
for (i=0; 1<DIM; ++i) |
for (js0; j<DIM; ++j)
ZPL41051 = ZI(i104):
if (j == 1) ZPLi1LiL

alse .h P
} A
} 7
for (i=0; <DIM; ++i)m
plus_count(); 2k
if [clbi{lp[ijlil} { 1 0E-10)

if (i ==_DIM-1 1; break; @J

::::;;ﬁumwﬂmwmni

if {2?133[1]} » AMAY)
AMAX = cabs(ZP[B1[i1), @ =

ﬁmaﬂnsmmfmwmaﬁ

fol (j=0: j<DIM®Z; ++j)
Ztemp = ZP[I103]., ZPII1L3] = ZPLi1L4). ZP[i1L3] = Ztemp;
Zbuf = IPLi1[1]):
plus_count(};
for (j=0; j<DIM®Z; ++j)
cdiv( &ZPLi1031, ZPLi104], Zbuf);
plus_count(); ’
for (k=0: k<DIM; ++k) {
if (k1= i) {
Zouf = ZPLKILi];
for (3=0; j<DIM#2; ++j) |
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cmul{ &Ztemp, Zbuf, ZP[i1[3l ):
catt( &ZP[kICI]. IP[KILi], Ztamp) .

}
}
if (IERR)} |
count().
:l:l—n:a; :znm: +44) /% [21] <= [ZP] #/
for (j=0; j<DIM; ++j)
ZI[i103]1 = ZPLH1L[3+DIM] ¢

}
alse error{ "This Matrix ;u.-* g

- i e W &/
/= o e o e i 1

CALGC_MEMO()
{
int MZ1A = NB[A] * NBLA],
HZ1B = NB[B] * NBLB],
NZC = HLC * NLG;

Memo = HZ1A + MZ1B + NIC;

f’ o -f

AugIngningns
Qmmmmum'mmaa

DISPLAY_Z1():
DISPLAY_22();
DISPLAY_Y4();

DISPLAY_Z1()



357

int MNEWPAGE = 0;
- if (MBUS 3 3) HNEWPAGE = 1;
clear_lina{ 1, 23);
for (D=0; D<2; ++D) |
i {(D==11) {
if ( MEWPAGE ) clear_line( 1, 23);
alse printf [ “\wn\n" )i
}
PrANEE( "mmmmmmmmemmmmm—eeee——————————=e=eee==\N" )]
printf({ " 21 MATRIX FOR Zulild>g\n": O + 65 );
printf( “-==———= e mm————— 1 ------ =
printf( "BU3 BUS \ 4 3
for (k= i=0; 3<MB[D]; + .
P = BusZone[D][i1 .
« for (j=i: JF<HB[D
@ = BusZonm
printf{ FOP:
§f ( HEwPMED AN o, '

}
if (D ==0) .
if [ MEWPAGE ' zone BY )

1
pause( "Press any key _

DISPLAY_22()
{

-

int bus, NEWPAGE - Jf
if (NBUS > 3) HEWPAU=l:
clear_lina{ 1, 23); i

for (D=0; D<2; ++0) {

U Ineninens
ARIANIUNTA NG Y

for (k= i=0; 1<NB[D]; ++i) |

bus = BusZone[D]1[i]:

for (j=0; JCHLC; ++3)
P = bp[ CutLine[j] - 1 1:
Q = bq[ CutLire[j] - 1 1i
printf( FORM_B, bus, P, Q, Z2[D1L43C3) ).
if ( NEWPAGE ) see_more_data( &k, T):

}

}
if (D==0})



if ( MEWPAGE ) pause( "Press any key to sea 72 for zona B" );

1
pause( “Press any key to see Y4 )i

DISPLAY_Y4()
{-

clear_lina({ 1, 23); :

PrANEF( "emmmmmmmmmmm e \ o \n };.
printf{ : a :
Printf( "=--mmmmmm - - -mema A }..
printf({ "TIE LINE TIE. - ] : hn\n ¥:

for (k = i=0; i<HLC; +
P = bp[ CutLina[i] -2

@ = bg[ CutLine[i
for (j=i; JCNLC; +*

= bp[ CutL#%

= bg[ CutLine’

printf({ FORM_
see_more_data( &'

.

}

printf( “\n" });
printf| “———=====e—ec==-TSop b2 % TR :
printf{ "Time used =%6.1f ! ; its\n", Time, Memo )
printf( “=—=—=——sssem———sss———- ¥i

pause( "Press any key to go bas

R T i - g ./

ﬂﬁﬂ?ﬂﬂ‘i’liﬂﬂ’lﬂﬁ
ni}ﬂ’lﬁﬂﬂ‘ém&m'n’ﬂmﬂﬂ

if (( fx = fopen( "PRN™, "w" ]} I= MULL } (
fprintf( fx, “%cXc", 27, 77 );
PRINT_21():
PRINT_22();
PRINT_Y4():
fclose( fx );

}
else error{ "Incorrect Printer Name" );
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PRINT_Z1()
{
wait({ "Printing . . . Z1 MATRIX" );
for (D=0; D<2; +$u} {
fprintf( fx, * - e ————— e s mmm————y "}
fprintf( fx, " Z1 MATRIX FOR ZONE Xc\wn™, D + 85 )]
fprintf( fx, e b L AT I

fprintf( fx, "BUS BUS xnayn” |

for (i=0; 1<NB[D]; ++i}
P = BusZone[D][i];
for (J=1; j<NB[D]; +
Q = BusZone[D]
forintf( fx, o

{

forintf( fx, -An\n\n" };

"“\n-

}
}
PRINT_22()
i
int bus;
wait{ "Printing . . .
for (D=0; D<2; ++D) {
fprintf{ fx, "-=—-—--——o——cig int )L L~~~ T LT3l
fprintf( fx, i H
Forintf( fx, "--gEge L) --\n\n” )
fprintf( fx, "BULNS | " » 1
for (i=0; i«nsol; MY <
bus = BusZone[DiLi];
for (3=0; J<NLC; @Fjga
AHLINYNINGING
fpri“f{ fx, FORM_G, hu-. P, @, Z2[
W}ﬁ\‘lﬂ *ml%l RIINPIRE -
]
}
PRINT_Y4()
{
vait{ "Printing . . . ¥4 MATRIX™ );:

—-== e UM T

fprintf( fx, "-==-===-==--===-- -
fprintf( fx, " Y4 MATRIX\n" ¥i



fprintf{ fx, "- —_— ————mm———— - = o )
fprintf{ fx, “"TIE LINE TIE LINE R AR, A )i
for (i=0; i<HLC; ++i) {
P = bp[ CutLineli]l - 1 ]:
@ = bg[ CutLina[i] - 1 1;
for (j=i; JCNLC; ++3) |
= bpl CutLine[j] - 1 1:
= bq[ CutLine[j]l - 1 1;

fprintf( fx, FORM_7, P, @, X, ¥, Y4[1][3] )i

]- . » -\ |
fprintf( fx, "wn" }; i
forintf | fx, "=—===—————=—s
fprintf{ fx, "Time used =g H-u—“_#__-ﬁs d Unitsyn", Time, Hemo
fprintf( fx,: "=———===== - - R ———\n"

fprintf( fx, "\f" ),

s e e Yy

J# mmmmm—mmmmmmm e

SAVE_Z1()
{
strepy( fileZ, filenama );
strcat{ filel, "E" 1:
i (( tx = ropen( [Nl
wait( "Saving x
for (D=0; D<2; y'_
for (i=0; 1<NEQI} ; pri
for (j=i; sIBID]; ++]) o .
fprintﬁ,‘-,'x. “X820.17F '.I-IED 17w, Z1[DI[4]103] ):

RN INENINNS
QIR IUAM TN

LOAD_Z1()
{

strcpy({ fileZ., filename );
strcat( fileZ, “E" )i
if (( fx = fopen{ fileZ, "r" )) != NULL ) {
wait( "Loading 21 file . . ." );
for (D=0: D<2; ++0)
for (i=0; i<NB[D]; ++i)
for (J=i: J<HBLD]; ++j)

i
¥
b
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fscanf( fx, "X1fX1f\n", &x, VY )
ZI[DILi1[3).x = VX,

d ZAIDILH304).y = V¥,

fclosa( fx )

. far (D=0; D<2: ++D}
for (i=0; i<NB[D]; ++i)
for (j=1: FEHBLD]: ++j)

Z1[DIC3104] = Z1(OIL9I03):

else ERR =

SAVE_Z2()
{

strepy( fileZ, filens

strcat( fileZ, "F" )i

if (( fx = fopen( Fij

wait( "Saving IZ
for (D=0; D<2; ++0

for (i=0; 1<{NSLD)

for {3=0; Jj;

fprint

fclose{ fx ),

(31031 );

b

LOAD_Z2() "

{ H i
strepy( filez, filend™® ). ; =
strcat( fileZ, "F" ).

" 'mmrwi’wmn's

wait{ "L
; T¢NBL[D]; #+i)

QMBI IRAMAINENaY

for (i=
z2(01[11[3].¥
folose( fx );

}
alse ERR = 1;
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SAVE_Y4()
{
strepy( fileZ, filename );
strcat{ fileZ, “G" ):
if (( fx = fopen( fileZ, "W" )] f= MULL ) |
wait({ "Saving Y4 Ffile . . ." )
for (1=0;: F<HLC; ++1)
for (3=i; JNLC; ++3)
fprintf( fx, "%820.17f x#20.17F\n", Y4[91[3] ):
fprintf( fx, "%f\n", Time ); &
fprintf{ fx, "%d\n", Memo );
foclosa( fx );

}
else arror( "Disk Drive =

LOAD_Y4()
{
strcpy( fileZ, file
strcat( fileZ, "G ),
if (( fx = fopen( file
wait{ "Loading Y4 fi
for (i=0; F<HLC; ++i}
for (j=i; JCHLC; ++
facanf( fx, "%1E
Y4[41[3).% = Vx,
Ya[4i103].y = Vyg
fscanf( fx, “%f1)
fscanf( fx, “%d\
fclose( fx ):
for (i=0; i<HLG;
for (j=i; JONLGE ++3)
Y4[3114) = N&H[&L
¥

pa ﬂﬁﬂ?ﬂﬂﬂ?ﬂﬂ’]ﬂ‘i
mmmmum'mmag;

+ B
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JB mmmm—— - - —— ———
/. */
1® File : P3_ZIBUSC.c */
/* )
i* 7BUS COLUMN Caleulation rountine for : FP1.EXE */
/¥ . 'Y
/" --- - - -- - --- - - %/

ginclude <alloc.h?
#include <stdio.h>
ginclude <string.h}
ginclude <math.h>

sdefine COMPLX struct complex

ginciude “MAX.B"
ginclude “FORM.B"
gdefine eif elsa if
filename
BusZone[2]7
NB[2), Nigh
ERR,

NBUS ,
HLIME,
bp[MREC] ,
bg[MREC] ;

extarn char

extern int

+21[2] [MBZ T
22(2) (MBZE e
vi
‘h g

bus, I8YY
R, P, D) o

axtarn COMPLX far
extarn COMPLX

static int

static char !uﬂl.i.t[d&ﬂ],

static

static COMPLX GDD {0,0},

v/

ﬂumwamwmn‘s

Qmmmm N‘W’lmﬂ'lﬁ 4

ZBC[MBUS] ;

static FILE =fx;

COMPLX far #Z[MBUS+1];

f‘ e - o 5 s - S

/% IBus Column

/% Z-BUS matrix */

IS



SET_FAR_ZBUS()

{

int i, 3;
long size2 = 16%(HBUS+1);
for (i=0; i<=MBUS; ++i) {
Z[i] = farmalloc{ size2 );
if { Z[i] == WULL )
error(“Not enough room for Ro exit{1);

}
for (i=0; 14=MBUB; ++i)
for (j=0; J<=MBUS; ++i)
Z[9103).x = Z[1)118

JB mememmsm s —s s ————— -

CALC_ZBUS_FORM_Z 1_Z2_Y4()

{

s ﬁm’l ANNTUNRIININY

wait("Calculating . . . £Z-} ), set_count();
atraet( Buslist, 0);
strcpy( BusList, BusZone[A] )i
streat( BusList, BusZone[B] ) /by
for (bus=1; bus{=NB
P = pos( bus, E
caLc_Y4_2ig
CALGC_Z2_Y4_22T (7%
CALC_21_22_Y4_22T (84
TRANSFER_ZBC_TO_ZBUS( .3

ﬂ‘lJEI’JVIEWI‘a'WEI']ﬂ‘J

(i e

}

int J:
if (P ¢ NB[A]) D =A, X =PF;
olse D=8, X=P - NBIAL:

for (R=0; R<HLG; ++R} {
plus_count();
for (j=0; JCNLG: ++j)
emul( &2t[j]., Y4[RI[31., Z2[DICX1L4] )
Zsum = COO;
for (j=0; JCHLC; ++j)
cadd( &Zsum, Zsum, Zt[}] ):
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Zbc[R] = Isum;

}
}
CALC_Z2_Y4_2Z2T()
{
int 3:
for (R=0; R<NBUS; ++R)
plus_count();
if (R ¢ NB[A]) D = A,
alss D= B,
for (j=0: JCHLC; ++]j)
‘emull{ AZE[3]. Z25
Zsum = GO0,
for (3=0; j¢NLC; ++3)
cadd( &Zsum, 7
ZBC[R] = Zsum;
}
}

CALC_Z1_2Z2_Y4_I2T()
{
for (R=0; R<NBUS; ++R)
plus_count();
if (R < MBLAY1) { s Tk
§f (P ¢ HBLA)) cotidaimetatts o b RC[R] }:

else A . ...g

} ' |

alse §I|Ir:_ " ,'
if (P < NBLA1) jij=t ZBCIR] )
else dstt( LZBC[R], 21,8][R-NB[AJ]1[P-1TA\1], ZBCLR] );

C Auginendnenns
- ARARAINTUNNING N

plus_count();
for (J=1; J<=HBUS; ++J) |

R = pos( J, BuslList );
Z[bus][J] = ZBC[R];
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DISPLAY_ZBUS()
{
int k = 0;
clear_lina{ 1, 23);
printf{ ZBUS__1 ),
printf( ZBUS_12 );
printf{ ZBUS__3 ).
printf({ ZBUS__4 );
for (I=1; I<=NBUS; ++Lj
for (J=1; J<=HBUS;
vx = fabs( I[S0%9)
Vy = fabs( 2[T] A \
if [ Vx ¢ mi"ela ey )\ A '
aif { Vx ¢ min g \ J, ZII)[4).y )i
eif T Vy ¢« mi ZLI10J).% )
alse Jy ZIIIL[4] )3

see_more_datal |

PRINT_ZBUS ()
{ -
if (( fx = fTopen("PRAW "w")) I= weTZE
wait(“Printing . . - ,. znus"j,
fprintf( T

el ﬂfﬁmwamwmm

fprintf{ fx HUB - H

ﬁ’lﬂﬁﬂﬁm AAINYIAY

= fabs({ Z[I1[J).x }):
vr = fabs( Z[I1[J1.¥ ):
if ( Vx ¢ min && Vy < min )} fprintf( fx, FORM_Z, I )i

e@if ( Vx ¢ min ) fprintf( fx, FORM_3, I, J, Z[I1[41.¥ ):
aif ( Vy ¢ min ) forintf( fx, FORM_4, I, J, Z[I1[J1.x };
alse fprintf({ fx, FORM_S, I, 4, Z[I][J] }:

]

}
fprintf({ fx, “\f" ),
foclose( fx ).
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else error("Incorrect Printer Hame.").

SAVE_ZBUS()

{

LOAD_ZBUS({)

{

..“‘- —————————— N n-4-———--—-u-—.-—-—-———----———--p-—-———-----——----——-—---—--—-!-—--—'-——-— ‘;‘

else error( "Disk Dr’

char fileZ[15]:
strepy( fileZ, filename |
strcat({ fileZ, "P" }i
if (( fx = fopen( ‘ =

char fi1aZ[15];

strepy( fileZ, filename );
strcat( fileZ, "P* )i

if (( fx = fopen( filel, "W

wait("Saving I-BUS fil
for (I=1; IC=NBUS: ++7
for (J=I; J<=NBUS: =

fprintf( fx T
fclose( fx };

wait(“Loading
for (I=1; I¢=NB v,
for (J=I: Je=tpMs?
pacant( FIB S 1EX 1T\ -
Z(110J).% uw

, ﬁuaqnawiWﬂﬂns

fclose( fx
for (I=1: I<=NBUS; ++I)

qmm‘smummmaa

-'iu ERR = 1}
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Vi L
/* File : P4_FAULT.c ./
/* */
/* FAULT Calculation rountine for : FP1.EXE %/
I* */f
IEs - - - - - i ¥ J
ginclude <stdio.h>
gincluda <math.h: , .
gdefine COMPLX struct complex
ginclude “MAX.B"
#include "FORM.B"
tdefine eif elaa if
extern int Type, Phase,
Hﬂl.l!;
HLINE,
bp[MREC] ,
bq[MREC]
extern COMPLX z[MREC];
extern COMPLX far *7
static int CF
static COMPLX TOP, BOT,
coo = (0,0},
ci0 = (1,0},
c20 = {2,0}, Ji A 2
Ep = " o8 ) s fault */
Ei = - - ar bus */
z2F = RY | */
M = —~ - jable *f
A2 = I}, -0. 866020 . —omplefllariable  #/
static FILE  *fx; -

char

NI IAINMA IR

ﬁwoﬂﬂmwmn's

HLLu
bﬂ"[“'-l-]a

IL[3][MLL]; /#* I Line fault (Sequence)

GOTO_FAULT (char State)

int

i;
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FAULT (char State)

{

/¥ —mmmmmmmmm e e (O

if (Bus == Q) {
for (Bus=1, i=0; i<NBUS; ++i, ++Bus) {
FAULT{ State );
]
Bus = 0;
1
eif (Bus <= HBUS) ({
FAULT( State )},

}
alse error("Out off MAX. BUS“};

wait(“Calculating . . . " ; R e t_count () ;
P = Bus; % o

SET_BUSLINK();
BUS_CURRENT():
BUS_VOLTAGE():
LIME_CURRENT();
if (Quan == 1) TnmaFEn 3
POLAR_OF_SOLUTION();
if (State == 'D') DISPLAY,
@if (State == 'P') PRINT,

¥

SET_BUSLINK()

{

W FI‘LIEI’J‘VIEIVI?WEI']ﬂi

:trant{ hu:11nk.
for ti-n FCHLINE; ++i)

qmmmmummma 4

Sort_Busynk():

collect_buslink({char BP, char BQ)

{

if (BP == 0) {
if (lhas{ B@, buslink)) strncat( buslink, &B@, 1) ¢
}
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alse |
if (lhas{ BP, buslink)) strncat( buslink, &BP, 1):
if ('has({ BQ, buslink)) strncat( buslink, &BQ, 1);

Sort_BuslLink()
{
int 4;
char I;
straet( BusLink, 0};
for (I=1, 4=0; i<NBUS; ++i., mame
if (has{ I, buslink))

BUS_CURRENT()

{ . e
if (Type == 0) THREE_PHASEL(); ¥
else LINE_TO_LINE () 277

}

THREE_PHASE ()

e ﬂuﬁfm HNINEINT

cadd( &BOT, zF PI1[P] ):

IR I ATINEN Y

LINE_TO_LINE()

{
plus_count();
IB[O] = COOD; /* Ip(F)(0) = 0 */
cmul( &TOP, c20, Z[P1[P] )i
cadd( &BOT, TOP, zF )i
cdiv( AIB[1]), Ep, BOT ); /% Ip(F}(1) */f
cstt( &IB[2], cO0O, IB[1] ): /% Ip(F)(2) */
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if (Phase == 1) { /* raf.phase B */
cmul( &IB[2]. A1, IB[1] ):
cstt( &IB[2], COO, IB[2] );

b
if (Phase == 2) { /* ref.phase C */

cmul( &IB[2], A2, IB[1] ).
cstt( &IB[2]. COO. IB[2] ):

/- - -

BUS_VOLTAGE()
{
int %, I, k =1;
for (I=1, i=0; i<(NBUS; +
if (has({ I, BusLink#s
plus_count ()

T AugAnendwenn
T ARIANNTNURIINYINY

int bP, , pP, pQ, swapPQ;
for (x=0; x<HLINE; ++x) {
i (bplx] == P }} balx] == P} {
plus_count();
bP = bp[x]. bQ = bglx];
if (bP == P)
swapPQ = bP, bP = bQ, bG= swapPQ;

pos{ bP, BusLink) + 1;
pos{ b@, BusLink) + 1;

[ LI

pP
pa



TRANSFER_TO_PHASE_QUANTITY ()

{

IL[O][K] = COO; /% IL(0)=0 */
if (bP == 0) cstt( &TOP, C10, EB[11[0] ); J% IL(1) */
alse cstt( &TOP, EB[1][pP], EB[11[pQ] ):

cdiv( BIL[11[k], TOP, z[x1 );

§f (bP == 0) cstt( &TOP, EB[2]1[0)., EB[2][pA] ): /% IL(2) %/
alse cstt( &TOP, EB[2]1[pP], EB[2][pQ] ):
cdiv( &IL[21[k]., TOP, z[x] };

bpli[k] = bP, bgl[k] =

++kK;

int x, I;
COMPLX TO, T1, T2, TA, TB.
plus_count();
T0 = IB[O], T1 = IB[1], T2 = Iq,fﬁga:
cadd( &SM, TO, T1), cagdl( .
camul( &TA, A2, T1), | ———
cadd( &8M, TO, TA), ™3
cmul( &TA, A1, T1), c=t2gy
cadd( &SM, TO, TA), cacfl] asu, =%
for (I=1; INBL; ++4I)
plus_count();

=N iNanT

Qﬁ?ﬂﬂﬂﬁmﬂﬁ% RUAY

for (x=0: X<HLL; +4+x)
D]“_mt{}a
= IL[OI[x1, Tt = IL[11[x], T2 = IL[2]1[x]1;

cadd( &SM, TO, T1), cadd( &M, 3M, T2), IL[Al[x] = 3M;
cmul{ &TA, A2, T1), cmul( &TB, A1, T2);

cadd( &SM, TD, TA), cadd( &M, SM, TB), ILIBI[x] = 3;
cmul( &TA, A1, T1), cmul( &TB, AZ, T2):

cadd( &SM, TO, TA), cadd( &SM, SM, TB), IL[CI[x] = SM;
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/¥ mmmmmenns —emae - - - e Y

POLAR_OF_SOLUTION()
{ :
int x, I;
plus_count():
polard( &IB[O] ):
polard( AIB[1] );
polard( &IB[2] );
for (I=1:; I<HBL; ++I)
plus_count();
polard( AEB[O][I]
polard( &EB[11(I]
polard( AEB[2][I]

for (x=0: %<HLL; ++x)
plus_count():
polard( &IL[O][x]
polard( AIL[1]1[x]
polard{ &IL[2][x] )

1

JB mmmmmmmemessm————— -

s s mﬂ«ﬂﬁl’)ﬂﬁlﬂﬂ‘lmﬂi

DISPLAY_OUTING( ] -

DISPLAY_OUTING()

{
clear_line( 1, 23); setour{ 1, 1);
printf( QUT__ ); .
if (Type == 0) printf{ QUT_00 , P, Phase+B85 );
elsa printf( OUT_01 , P, Phase+65 ),

printf{ OUT__ );:



if (Quan == 0) printf("\nSEQUENCE QUANTITIES \n");
else printf ("\nPHASE QUANTITIES  \n");

DISPLAY_BUS_CURRECT()

{

DISPLAY_BUS_VOLTAGE()

{

printf (*\nBUS CURRENT W),
if (Quan == 0) printf{ OUT1 | H
alse printf{ OUT_1P
printf( FORM_8 , P, IB[O], IGQ

int I, k= 0; :
printf{"\nBUS VOLTAGE ' .
if (Quan == 0) prini®
else. printf’
for (I=1: I4NBL; ++I)
printf( FORM_8 , Busl
sae_more_data( &k, 13
}
iFf ( NBL + HLL » 8 ) {
pause ("press anykey to go r.!q"
clear_line{ 6, 231: -

g

3

DISPLAY_LINE_CU

{

/*

B k-'ﬁ‘i«lﬂ?ﬂﬂﬂﬁwmﬂ’é

printf (“\nLINE H‘HEHT\H ¥i

SRRl ANng 14

pridef( FORM_9 , bpl[x], ballx]. IL[O1Cx], IL[13Ex], IL[2]Ex1):

see_more_data( &k, 9):
}
pauss(“press anykey to go on");

\ %\ L

- - - e

-8
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PRINT_FAULT_SOLUTION()

{

PRINT_OUTING()

{

{

if ({ fx = Topen{ "PRN", "w" )} 1= HULL } |
fprintf( fx, "%c¥%c", 27, 77 | H
PRINT_OUTING();
PRINT_BUS_CURRECT():
PRINT_BUS_VOLTAGE() ;
PRINT_LINE_CURRENT();
fclosa( fx )i

wait( "Printing . .
fprintf( fx, OUT__ )y
i ( Typa == 0 } fprint
else
fprintf| - - !
fprintf 9 x kst ; ek AV RN H
LE3NR" ),

i { Quan == 0 )
else fprintf( fx.

7 X
PRINT_BUS_CURRECT ()
wait{ "Printing . . . DUHHEHT“ I H
fprintf( fx,
if ( Quan ==
alsa fpriﬂtf{ fx.. 1

fprintf{ x, FQH'I_! . P, IB[O]. Iu[ﬂ Ia[z] ¥;

ﬂﬂ’]ﬁ\‘lﬂﬁmﬂﬁ’l?ﬂﬂmﬁl

PRINT_BUS_VOLTAGE()

{

int I;
wait({ "Printing . . . BUS VOLTAGE" );
fprintf( fx, "\nBU3 VOLTAGE\R™ }:
if ( Quan == 0 ) fprintf( fx, OUT_Z2 );
alse fprintf( fx, OUT_2P };
for (I=1; ICNBL; #+I)
fprintf( fx, FORM_8 , BusLink[I-1], EB[O0][I]. EBL1]1[I]1, EBL2]1LI] ):

375



PRINT_LINE_CURRENT ()

{

|*

int Xx;
wait{ "Printing . . - LINE CURRENT" ) |
fprintf( fx. "\nLINE CURRENTAR" };
if (Quan == 0) fprintf( fx, oUg
alsa fprintf{ fx.
for (x=0; x<HLL; ++x) p— - - :
fprintf( fx, FORM_3 , B¢ y- - i1, ILL21IX] )3
fprintf{ fx, OUT___ };: o
fprintf( fx, “\n\n" )]

s o s e - .....‘

~AuUEINENINLINS
QRIAINTAUNNIINGIAY
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H I P Q Posit Line
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——————————— L

EE————— RSt E s —_—

BALANCE THREE PHASE FAULT AT BUS 1 REFERENCE PHASE : A

P ——— i s e s

e = -——

SEQUENCE QUANTITIES

BUS CURRENT
Bus I0 ANGO I1 ANG1 12 ANG2
1 0.0000 0.00 4,.6251 -84.02 0.0000 0.00

BUS VOLTAGE

Bus VO ANG1 V2 ANG2
1 0.0000 0.00 0.0000  0.00
4 0.0000 g, e 9 0.0000  0.00
6 0.0000 10. 3 0.0000 - 0.00

LINE CURRENT ~

Bus to bus \ S 12 ANGZ
0. 1 0.0000 BN NS 0.0000  0.00
4 i ° 0.0000 AN Ty 0.0000  0.00
6 1 0.0000 -\ \\ R 0.0000  0.00
BALANCE THREE PHASE FAULJ poe WCEFERENCE PHASE : A

PHASE QUANTITIES

-

BUS CURRENT = .

Bus 1A% ; ic ANGC
1 1.62517) = 4.6251  35.98

BUS VOLTAGE ,

Bus ve ANGC
T g Thendiudhy o
i 0.1960  125.99

378 1.27 0.2378 _-118. 73 .23?3 121.27
iz ot W']ﬁ\'lﬂﬁﬂllm

Bus to bus ANGC

4.1523 -85.24 4.1523  154.7 523 4.6
0.2588 ~-71.80 0.2588  168. 20 0.2588  48.20

0.2233 -75.38 0.2233 164.62 0.2233 44.62

e e s o —_—— P N —— e =
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S - . £ s

BALANCE THREE PHASE FAULT AT BUS 2 REFERENGE PH&SE A

SEQUENCE QUANTITIES

BUS CURRENT

Bus 10 ANGO 11 ANG1 12 ANG2
2 0.0000  0.00 2.6076 -83.38 0.0000  0.00

l ]

BUS VOLTAGE |

Bus VO ANG1 ve ANG2
2 0.0000 0.00 0.0000  0.00
3 0.0000 8. 42 0.0000  0.00
5 0.0000 11.35 0.0000  0.00

LINE CURRENT o NN

Bus to bus 10 ‘ ' RN W, AnG 1 I2 ANG2
0 2 0.000, I8P NN 0.0000  0.00
3 2 0.0000 4 4 £ 2NN 65T 0.0000  0.00
5 2 0.00074F A j AR N, 57 0.0000  0.00
BALANCE THREE PHASE FA s ) REFERENCE PHASE : A

N ——————— e L e

PHASE QUANTITIES

BUS CURRENT ‘Y :
Bus TNt A IC ANGC
2 2. Eﬂ? | 19 2.6076 36.62

v

BUS VOLTAGE

Qﬁ&l At 5

.4328 -11.356 ¢ 0. 4323 -131.35 ¥ 0.4328 108.65

o AR IUURINLIAY
Bus to bus IC ANGC
2.0793 -86.42 2.0793 153.58 33.58
0.2370° -63.87 0.2370 176.13 D 23?0 56.13

5 2 0.3094 -77.57 0.3094 162.43 0.3094 42.43

P ———— == - - _—— -
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e . -

BALANCE THREE PHASE FAULT AT BUS 3 REFERENCE PHASE : A

SEQUENCE QUANTITIES

BUS CURRENT

Bus 10 ANGO 11 ANG1 12 ANG2
3 0.0000  0.00 1.3214 -77.61 0.0000 _ 0.00

BUS VOLTAGE

Bus ; va ANG2
2 0.0000 3 , 0.0000  0.00
3 0.0000 ) 0.0000  0.00
4 n- Dﬁuu . — k. i 7 — - £ ® Giﬂuﬂﬂ u. ﬂu

LINE CURRENT O

Bus to bus 7/ N, 12 ANG2
2 3 0.0000 () NN 0.0000  0.00
4 3 0.0000 FAIE 3 RN 0.0000  0.00
BALANCE THREE PHASE F# A NN\erence puase : A

- - S B S . s

PHASE QUANTITIES

BUS CURRENT
Bus A i ~ Ic
3 .32 1.3214

BUS VOLTAGE 'ﬂ ‘”
Bus 7 AHG& S R VC

5 o b0 .6 44 -124, 54 0.8044
- 0.0000

4 El E’ i 0.2726
LINE CURRENT

i mqmmmu NHR I H el

T e S T - .

ANGC
42.39

ANGC
115.36
0.00
127.08

" ANGC
59.91
37.08

s i e A . S S e - S . —_—= -




382

—— e e

o S . o e e S - S i —_— -

BALANCE THREE PHASE FAULT AT BUS B REFEREHGE PHASE : A

P ———————— R R S sl e

SEQUENCE QUANTITIES

BUS CURRENT

Bus 10 ANGO - 11 ANG1 12 ANG2
4 0.0000 0.00 1,.6892 -77.05 0.0000 0.00

BUS VOLTAGE

Bus VO ANG1 V2 ANG2
1 0.0000 b _2.29 0.0000 0.00
3 0.0000 — — 0, 7 0.0000 0.00
'S 0.0000 4 0.00 0.0000 0.00
6 0.0000 59 0.0000 0.00

LINE CURRENT

Bus to bus , 3 R 61 12 . ANG2
1 4 " 0.0004 : 5 0.0000 0.00
3 4 0.0000 ==\ & 23 0.0000 0.00

6 4 0.000 S F  \WE 0.0000 0.00

& %
e . S -5 - - i - i, " L | o e B i -

e e . O R e e S S B = B - o T - e 5 et e

BALANCE THREE PHASE FAUR iiicee - WREFERENCE PHASE : A

e . B T e e e e e e o s e S . O O o S e S S o

A S
PHASE QUANTITIES
BUS CURRENT Vi X )
Bus IA s ~ 1) IC ANGC

4 l.ﬁﬂﬁ'f

=TT U— o 1f‘ 95 1.6892 42.95

BUS VOLTAGE

Buz ﬂ ﬂmﬂﬂmal%s 0.7078 17.71

Qj 0752 26,77 0.0752 146.77

4 0.0000 0.00 ¢ 0.000 0.00 . ﬂ 0000 0.00

: ﬂﬂﬁi‘lﬂﬁmﬂﬁ”ﬁﬁ’ﬂ’m El‘”’” g
LINE CURRE

Bus to bus ANGA ANGB ANGC

: 4 0. 9349 -80.09 0. 9349 159,91 0. 5349 39,91

3 4 0.2829 -63.23 0.2829 176.77 0.2829 56.77

6 4 0.4812 -79.19 0.4812 160.81 0.4812 40.81
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P ————————————e - = o S

BALANCE THREE PHASE FAULT AT BUS ] REFERENCE PHASE : A

e

- _————— ——

SEQUENCE QUANTITIES

BUS CURRENT &

Bus 10 ANGO 11 ANG1 12 - ANG2
5 0.0000 0.00 1.2146 -78.39 0.0000 0.00

BUS VOLTAGE

Bus Vo ANG1 V2 ANG2
2 - 0.0000 -4.88 0.0000 0.00
5 0.0000 0.00 0.0000 0.00
6 0.0000 6.06 - 0.0000 0.00

LINE CURRENT - \ Ty

Bus to bus 10 i/l AR N, TG 12 ANG2
2 5 0.000C , N N 10 0.0000 0.00
6 5 0.00C# £ I A RO 4 0.0000 0.00

A ———————

W\ NN FERENCE PHASE : A

BALANCE THREE PHASE

PHASE QUANTITIES

BUS CURRENT

Bus I —_— :' I1C ANGC
5 1--2 ‘ : . !“ ‘ 1-2145 41161

BUS VOLTAGE —

Bus VA ANGA hﬂGB yC ANGC
2 0.7390 o‘ﬂ.as 39:} -124.88 0.7390 115.12
5 0.0000 0.00
6 0.4163 126.06

LINE CURRENT

2

B"Z“b"ﬂw @mmuwwwggg 1018
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E————— P S 2Ll P —————— L ettt e B S T

BALANCE THREE PHASE FAULT AT BUS 6 REFERENCE PHASE : A

R ————— e e o S - B S o -5

SEQUENCE QUANTITIES

BUS CURRENT
Bus 10 ANGO 11 ANG1 12 ANG2
6 0.0000 ; - -77.96 0.0000 0.00
BUS VOLTAGE
Bus VO : v ANGZ
1 0.0000 2 b_a, 0.0000 0.00
4 0.0000 = el 0.0000 0.00
6 0.0000 ; ~ - 0.0000 0.00
LINE CURRENT N
Bus to bus ‘ =4 I\ - I2 ANG2Z
1 6 0.0000 ' , \\ : 0.0000 0.00
4 6 0.0000 = DV NN 0.0000 0.00
5 6 0.000€ NG N - 0.0000 0.00
BALANCE THREE PHASE eaull (EErd EFERENCE PHASE : A
PHASE QUANTITIES
BUS CURRENT v :
Bus 1A J@ — S (¢ ANGC
6 1.600 g -77.96 UL | 1.6002  42.04
BUS VOLTAGE
= gt imemdny
1 0 0. 133n 117.98
4 433? -1 us 0.4337 #12 1.09 0.4337 118.91
5 0.233445-107.09  @u0.233¢ 132.91
$ QW ﬁﬂmuwmﬂma Efm ¥
LINE CURREN
Bus to hus ANGA ANGE ANGC
1 0. 6931 _78.66 0. 5931 161. 34 0. 5931 41.34
4 ﬁ 0.5182 ~-77.68 0.5182 162.32 0.5182  42.32

5 6 0.3889 -77.09 0.3889 162.91 0.3889 42.91

- = — —— _-o.--—.——-—---..-p.——.—__--,.-..-—_--.-.———-.-un———-—-—--————--—..u-———----—————--u--—.—
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s i i i B i = i v - . . . B T o T

LINE TO LINE  FAULT AT BUS 1 REFERENCE PHASE : A

R —————— LD b L b bl i e e S - . S . .

SEQUENCE QUANTITIES

BUS CURRENT

Bus 10 ANGO I1 ANG1 I2 ANG2Z
1 0.0000 0.00 2.3126 = -84.02 2.3126 95.98

BUS VOLTAGE

Bus . Vo ANG1 va ANG2
1 0.0000 0.00 0.5000 -0.00
4 0.0000 0.98 0.4027 -1.46
6 0.0000 0,24 0.3811 -0.40

LINE CURRENT

Bus to bus 10 ‘ r /) AR TN ., 12 ANG2
0 1 0.0000 ‘ L N T 2.0761 94,76
4 1 0. 0007 vJ/: LR, O 0.1294 108.20
6 1 0.000u yr.h AR N O, 0.1117 104.62

FERENCE PHASE : A

LINE TO LINE FAUL'

PHASE QUANTITIES

BUS CURRENT
Bus ‘ = 1C ANGC
1 0.0! V: R, 4.0055  5.98

BUS VOLTAGE

aumawmu@m L
'ﬁiﬂﬂﬁ”ﬁ?{m aanIRiNmAd NI AL, o

0.0000 0.00 0.2242 -161.80 18.20
0.0000 0.00 0.1934 -165.38 D 1934 14.62

P —————————— TS Bl E et l e i —— o o s
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o e e e - - 5 S-S S  r f 5 e e . S e

LINE TO LINE FAULT AT BUS 2 REFERENCE PHASE : A

I ———— L bbbl pEE—————— TR bl e

SEQUENCE QUANTITIES

BUS CURRENT )
Bus I0 ANGO 11 ANG1 I2 ANGZ

2 0.0000 0.00 1.3038 -83.38 1.3038 96.62

BUS VOLTAGE

Bus Vo ANG1 Ve ANG2
2 ~ 0.0000 0.00 0.5000  -0.00
3 0.0000 i — -3.17 0.2059 12.41
5 0.0000 : | ——3, 42 0.2910 8.41

LINE CURRENT \ S

Bus to bus N A, NG 1 12 ANG2
0 2 0.007; AR s . 42 1.0396  93.58
3 2 0.0 i 1T LA - 87 0.1185 116.13
4] 2 0.000 == E i N7 7.57 0.1547 102.43

RAEFERENCE PHASE : A

J————— LS i 0 e e S s S e S - S 5

PHASE QUANTITIES

BUS CURRENT o -
Bus kY | 5B IC ANGC
2 0. Uil —_.38 2.2582 6.62

i

BUS VOLTAGE .

Bus . VA t’ AHGA ANGB Ve ANGC
2 0.5000 180.00
3 %I’];]% 0.6688 = 129.27
5 qJ 1.000 u -u. ﬂ 6 0.5628 139.23

LINE CU

e 'lmmwmmas
0 00 1.8007 3.58

3 0.0000 0.00 0.2053 -153.87 0.2053 26.13
5 2 0.0000 0.00 0.2680 -167.57 0.2680 12.43

JEE———————— R R s S B Sl ke = - . o S S S S i




387

E—————— TSP R e L - i

LINE TO LINE FAULT AT BUS 3 REFERENCE PHASE : A

SEQUENCE QUANTITIES

BUS CURRENT

Bus 10 ANGO 11 ANG1 ; 12 ANG2
3 0.0000 0.00 0.6607 -77.61 0.6607 102. 3%

BUS VOLTAGE _

Bus Vo : v2 ANG2
2 0.0000 . r -2, 0.1043 18.19
3 ﬂ.ﬂuﬂﬂ — o = DI 5Uﬂﬁ _Dl uﬂ
4 0.0000 70+ F— — 0.3651 -2.64

LINE CURRENT

Bus to bus . . 12 ANG2
2 3 0.0000 RS, N 0.1577 119.91

4 3 0.000C : e T \\ R 0.5125 97.08

[ ———————— e e e S N

P ————— R T o e e e .

LINE TO LINE FAULT R W NMERENCE PHASE : A

R ———————— . - ) - S S o

PHASE QUANTITIES

BUS CURRENT ' : ,
Bus 1A= - IC ANGC
3 0.00 !f Y 1.1444  12.39

BUS VOLTAGE

Bus ' vC ANGC
2 fa.nn 0 wa -128.71 0.8239 122.57
3 Fﬁﬁmmm
4 0.5787  156.11

LINE CURRENT
A NAANIRI i
73 ’JW@’] a ﬂm 29,91
0.0000 0.8877 172 B77 7.08




3as

LINE TO LINE FAULT AT BUS 4 REFERENCE PHASE : A

o . Bt e S - - . S S S S e - S S S S S - - S T

SEQUENCE QUANTITIES

BUS CURRENT

Bus 10 ANGO 11 ANG1 12 ANG2
4 0.0000  0.00 0.8446  -77.05 0.8446  102.95

BUS VOLTAGE

Bus v ANG1 v2 ANG2
1 0.0000 -0.95 0.1471  5.51
3 0.0000 o 1.82 0.4667  -2.08
4 0.0000 .00 0.5000  -0.00
i 0.0000 74 0.2990  1.74

LINE CURRENT

Bus to bus RN 12 ANG2
1 'lt ﬂ'tﬂﬂﬂr : | [a ‘I".‘ » . l, " u|45?4 99.91
5% 4 0.0000 _ T\ AN 0.1414  116.77
6 4 0.0000 4 o 2NN 0.2406  100.81
LINE To LINE FAULT [T s MLEFERENCE PHASE : A

PHASE QUANTITIES

BUS CURRENT y'

Bus 1ANGE IC - ANGC

4 0. GDGO 1.4629 12.95

BUS VOLTAGE

Bus ANGC
1 MH Hﬂ Hqﬁﬁ 0. TTE& 127.83
3 0.5325 173.73
4 . 0000 -EI 00 g t} Eﬂﬂﬂ 180.00 f.} 5000 180.00
5 W'l ﬁ“ﬂﬂ'?qfu NWI’Jmi'l EJTW

LINE CURRE Q a

Bus to hus ANGA ANGB ANGC

0. {Jﬂﬂﬂ 0.00 0. 81196 -170.09 0. EDBE 9.91
3 4 0. 0000 0.00 0.2450 -153.23 0.2450 26.77

6 4 0.0000 0.00 0.4168 -169.19 0.4168 10.81

I ———————— A e e T _— - —— e
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R —————S RS Ll D i e e E——— Ll e

LINE TO LINE FAULT AT BUS 5 REFERENCE PHASE : A

- R —— o —————— ] s -

SEQUENCE QUANTITIES

BUS CURRENT

Bus 10 ANGOD S 3 | ANG1 12 ANG2
5 0.0000 0.00 0.6073 -78.39 0.6073 101.61

BUS VOLTAGE

Bus Vo ANG1 V2 ANG2
2 0.0000 -2.07 0.1355 13.40
5 0.0000 , Se— (.00 0.5000 -0.00
6 0.0000 g 1 1.78 0.2939 -4.29

LINE CURRENT

Bus to bus : | R - 12 ANG2
2 3 0.00r R S, N . 0.2642 108.90

6 5 0.00%0 4172 LN 0.3469  96.06

- - T - S S S

T . - S e S

M EFERENCE PHASE : A

I ————— St

LINE TO LINE

- - T T o T 5

PHASE QUANTITIES

BUS CURRENT

Bus —_— =5 41 IC ANGC
5 0, & AY )9 1.0518  11.61

BUS VOLTAGE - 1)

Bus ANGA ANGB vC ANGC

? ﬁilfaﬂﬁwi‘ Wy G
ﬁh’lmnmuwmnmamm

0.0000 .00 0.6008 -173.94 6008 6.06

- = —— —_— i
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REFERENCE PHASE : A

i

LINE TO LINE FAULT AT

I ——————— B S e

SEQUENCE QUANTITIES

BUS CURRENT
Bus 10 ANGO Il ANG1 12 ANG2
6 0.0000 0.00 0.8001 -77.96 0.8001 102.04

BUS VOLTAGE

Bus Vo ANG1 V2 ANG2Z
1 0.0000 : . 0.1318 5.66
4 0.0000 - — . 0.2832 0.83
5 0.0000 ™ » e ‘ 0.3872 -3.86
6 0.000 =y, | S . 0.5000 -0.00

LINE CURRENT ‘

Bus to bus R I2 ANG2
1 6 0.0¢ . A A - 0.3466 101.34
1 6 0.0000. - AN \ . 0.2591 102.32

5 6 0.00 4 —=p 0 NN SN 0.1945 102,91

P ————————— | .

LINE TO LINE FAULT REFERENCE PHASE : A

e o S o - e D o - P P ————————————E

PHASE QUANTITIES

BUS CURRENT v — Y
Bus in IC ANGC
6 - 0:00f = BE 1.3858  12.04

o

BUS VOLTAGE

" mmﬂmmm o1y 1T

1
4
5 1 0000 -0.00 ¢ 0.49 -156.58 0.5796 160.13
» g N TN TN uﬂ“‘f%ﬂ”ﬂl"“l 1w
i Qﬁ ]
BHB to bus ANGA ANGB ANGC
0. GDUU 0.00 0. suuz -168.66 0. EﬂDE 11.34
4 ﬁ 0.0000 0.00 0.4488 -167.68 0.4488 12.32

5 6 0.0000 0.00 0.3368 -167.09 0.3368 12.91

R ——————— Y
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P ————————

SINGLE LINE TO GROUND FAULT AT BUS 1 REFERENCE PHASE : A

" SEQUENCE QUANTITIES

BUS CURRENT

Bus 10 ANGO 11 ANG1 12 ANG2
1 0.6263 -75.16 0.6263 -75.16 0.6263 -75.16

BUS VOLTAGE

Bus Vo ANG1 V2 ANG2
1 0.7336 -1.38 0.1354 -171.14
4 0.0722 -0.90 0.1091 -172.60
6 0.2143 0.1032 -171.54

LINE CURRENT

Bus to bus 12 ANG2
0 1 0.000% 0.5623 -T76.38
4 1 0.3977 0.0350 -62.95
6 1 0.229% 0.0302 -66.52

SINGLE LINE TO GROUN REFERENCE PHASE : A

PHASE QUANTITIES

BUS CURRENT

Bus - IC ANGC
1 1. 688 0.0000 0.00

BUS VOLTAGE ':

Bus ' Ve ANGC
1 nunﬁ a.n DG 511 -143. 32 1.4385 139.79
4 m 0.9706 118.26
6 1.0387 125.86
IHE
Bus 1" ANGC
u m; a H 5623 103.62
4 0.4658 -14 1 3633 -77.33
6 . 0.2893 -72.09 0. 1992 -74. aa 0.1992 -74.63

R ————— AP S L e
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e T . .

— e o . e e ——

SINGLE LINE TO GROUND FAULT AT BUS 2 REFERENCE PHASE : A

e —— S ———— e ——

SEQUENCE QUANTITIES

BUS CURRENT
Bus 10 ANGO 11 ANG1 12 ANG2
2 1.2519 -83.64 1.2519 -83.64 1.2519 -B83.64
BUS VOLTAGE
Bus Vo ANG1 V2 ANG2
2 ~ 0.0401 -17 , F 0.24 * 0.4801 179.74
3 0.0401 - — — , 95 0.1977 -167.85
5 0.0401 - F0.; .13 0.2794 -171.85
LINE CURRENT
Bus to bus 777 AR N - 12 ANG2
0 2 1.2519 < N 69 0.9983 -86.69
3 2 0.0004 J & FAAR - 0.1138 -64.14
0.1486 -77.83

5 2 0.0000 F =N\ NN, 83

. o - i o

REFERENCE PHASE A

. T S

SINGLE LINE TO GROUND

. e O e S S

PHASE QUANTITIES

BUS CURRENT ‘* —

Bus 14 4D AY | Ic ANGC
2 3,755 = 3 0.0000 0.00

BUS VOLTAGE '

Bus ANGB vC ANGC

: ﬁi*ﬂzﬂfmﬂmggﬂm iat i

Q4156 -11.61 0.9389 106.28

LINE CURR wfl a

Bua. to hus un’]q n%’] a %] ANGC
3.2473 -35 51 2605 -71.90
0.2276 -64.14 0.1138 115.86 0.1138 115.86

0.2971 -77.83 0;1435 102.17 0.1486 102.17

] S ———— T DR L —— e




LINE CURRENT
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s . B e S . . S

s e S - e 5 S = ——

SINGLE LINE TO GROUND FAULT AT BUS 3 REFERENCE PHASE : A

e - -

- EE——————— A e D e

SEQUENCE QUANTITIES

BUS CURRENT
Bus I0 ANGO I1 ANG1 12 ANGZ
3 0.1263 -58.77 0.1263 -58.77 0.1263 -58.77

BUS VOLTAGE

Bus Vo ANG1 V2 ANG2Z
2 _ 0.0040 -0.70 0.0199 -142.98
3 0.8214 -1.94 0.0956 -161.17

0.0698 -163.80

4 0.0000 1,20

Bus to bus 10 y o 'aﬂa;-dl 12 ANG2
2 3 0.1267 R S, . 26 0.0302 -41.26

4 3 0.00%® e Y L\ O 8 0.0980 -64.08

e e

e o e

REFEREHGE PHABE : A

T —————— ittt

SINGLE LINE TO GROUN

s e . B T e . B e S

PHASE QUANTITIES

BUS CURRENT

Bus Ve e IC ANGC
3 Ly ) 0.0000 0.00

BUS VOLTAGE -1

Bus ANGA Ve ANGC
2 9550 ¢ o1.55 352 -119 ﬁﬁ 1.0025 119.10
3 1.5583  142.04
4 0.9857 116.06

LINE CURRENT

““%"’“"’ﬂm n;mmanﬂﬁﬁ Bom

e - = ——

P ————
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e - S - o

- e

SINGLE LINE TO GROUND FAULT AT BUS 4 REFERENCE PHASE : A

e =

. —_—

—————— - -

SEQUENCE QUANTITIES

BUS CURRENT

Bus I0 ANGO 11 ANG1 I2 ANG2
4 0.7034 -78.93 0.7034 -78.93 0.7034 -78.93

BUS VOLTAGE

Bus Vo ANG1 va ANG2Z
1 0.0811 -0.51 0.1225 -176.37
3 0.0000 2.81 . . 0.3887 176.04
4 0.1699 = —_ ] . 34 0.4164 178.12
ﬁ 0-']4“9 y j ___ D-uﬁ u-z49u 1?9.35

LINE CURRENT ' 277/ | NSNS .

Bus to bus . R G | 12 ANG2
1 4 0.0187 / R N, N 97 0.3893 -81.97
3 4 0.000T ' ) CAAN Nif ¥ 0.1178 -65.12
6 4 0.0500 4 = AN N, 07 0.2004 -81.07
0 4 0.638.4 : : ? -0 0.0000 0.00

e P T o e

REFERENCE PHASE : A

- —— e

SINGLE LINE TO GROUND

[ ———————————— A

PHASE QUANTITIES

BUS CURRENT ,
Bus IA @ =GB IC ANGC
4 2.1104) -78.95 ool oo 0.0000  0.00

BUS VOLTAGE

. ﬁl&l&l mswmﬂm‘s 0.9648 118.17

3 Q 2308 13.46 -97.17 0.84686 97.62
4 0000 0.00 ¢ D 941 -105.49 Qs 0.8624 106.95
: ﬁﬂ”l Mﬂ*ml YR IQ G

LINE CURR

Bus to bus ANGB ANGC
1 4 0. T954 -81 4? 0. 3?25 96.95 0. 3?25 96.95
3 4 0.2356 -65.12 0.1178 114,88 0.1178 114.88
6 4 0.4485 -79.07 0.1537 93.07 0.1537 93.07
0 © 4

0.6386. -80.73 0.6386 -80.73 0.6386 -80.73

e ————— —— e —— .
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J————— Pt

PESE———— Rl

SINGLE LINE, TO GROUND FAULT AT BUB 5 - REFERENCE PHASE : A

o e B e

e e e o i S - e S e - e S

SEQUENCE QUANTITIES

BUS CURRENT

Bus 10 ANGO I1 ANG1 12 ANGZ
5 0.1581 -60.12 0.1581 -60.12 - 0.1581 -60.12

BUS VOLTAGE :

Bus VO ANG1 va ANG2Z
2 0.0051 ' -} -1.09 0.0353 -148.33
5 f 0.7572 , ' -2.67 0.1302 -161.73
6 -0.0000 — : m—- 1 . 14 0.0765 -166.02

— I -

LINE CURRENT

Bus to bus 3 N 12 ANGZ
2 5 0.1587 R N 2. 0.0688 -52.83

6 5 0.00. LI A AN 0.0903 -65.67

e s e S . S S

REFERENCE PHASE : A

P —————— Rttt

SINGLE LINE TO

o S s

PHASE QUANTITIES

BUS CURRENT , =
Bus ~A ANC, ;{gﬂ IC ANGC
5 l:l. y; IE"'" ﬁ-ﬂﬂﬂﬂ ! D-Uﬂ

BUS VOLTAGE
Bus

Ve ANGC
1.0015 118.27

2 0. 9354 —2 42 9734 —119 15
5 1.5007 138.80
: ‘wquﬂ g-l Wi Lo e

LINE CURRENT

4 ”‘lmﬁ’a‘lﬂ‘i‘iﬂw&‘é neAaL:

———— -

ANGA

s e e S = = - -——
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EE———————_ Ll ———_ LS e s

SINGLE LINE TO GROUND FAULT AT BUS 6 EEFEREHGE PHASE : A

—_— i e e dea

JENE——————_— Ll

SEQUENCE QUANTITIES

BUS CURRENT

Bus 10 ANGO 11 ANG1 12 ANG2
6 0.5803 -80.00 0.5803 -80.00 0.5803 -80.00

BUS VOLTAGE | ,

Bus Vo : V2 ANG2
1 0.1985 0. 0.0956 -176.38
4 0.0337 - — ), — 0.2054 178.79
5 0.0000 10. == 0.2808 174.10
6 0.2764 "7 o i ] 0.3626 177.96

LINE CURRENT

Bus to bus / R S N I2 ANG2
1 6 0.0338 41T\ O\ 0.2514 -80.70
4 6 0.0930 4 Y J = RN NN 2 0.1879 -79.72
5 5 0.000¢ N &N 0.1410 -79.13
0 6 0.4606 , e, AN SN 00 0.0000 0.00
SINGLE LINE TO GROUND FAULZ REFERENCE PHASE : A

e sy AT ===

‘-—

PHASE QUANTITIES Z

BUS CURRENT --:; - .

Bus 1A & ANGA — L) B IC ANGC
6 _ 1.7409  o-80.00 0. unuu 0.00 0.0000 0.00

R ﬂuﬂmwm 209

Bus Ve ANGC
1 Mei2a  -3.00 ¢ 1-0862 -124.38 1.0434 125.24
4 433%-110.13  @20.9066 110,99
- QiSRRI AT n
5 Joz45  116.52

LINE CURRENT

Bus to bus IA ANGA 1B ANGB IC ANGC
1 6 0.5345 ~-79.45 0.2200  96.24 0.2200  96.24

4 6 0.4660 -76.59 0.1017 85.79 0.1017 85.79
5 6 0.2821 -79.13 0.1410 100.87 0.1410 100.87

e - e e
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- ——————— — _——— ————— =

PE—————— -

DOUBLE LINE TO GROUND FAULT AT BUS . 1 REFERENCE PHASE : A

= o e o

. o s B s - S

SEQUENCE QUANTITIES

BUS CURRENT

Bus 10 ANGO ANG1 12 ANG2
1 0.3915 2.1208 94,96

BUS VOLTAGE

Bus Vo vz ANG2
1 0.4585 0.4585 -1.02
4 0.0451 0.3693 -2.47
] 0.1339 0.3495 -1.41

LINE CURRENT

Bus to bus 10 12 ANG2
0 1 0.0000 1.9040 93.75
4 1 0.2483 0.1187 107.18
6 1 *0.1432 0.1024 103.61

DOUBLE LINE TO GROUND F.'[;;}Eﬂigzg REFERENCE PHASE : A

PHASE QUANTITIES . v, B
BUS CURRENT M A
Bus 1A §i A Al IC ANGC
1 0.0000 = u.nn a,1086 17888 3.9348  14.40
BUS VOLTAGE
o UEIWEIMSN ENNT hoes
1 0. unuu 0.00
0. 0.35 0.4323 -160.31 0.4823 156.56
W ﬁ 3 ﬁﬁ"l Wbay”
LINE CURRENT q q m fJ ’]
Bus to hus ANGA ANGB ANGC
0. 3515 -74.14 R 6339 -177.96 3. 5553 7.54
4 1 0.2271 104.91 0.3381 148.22 0.3469  66.48

6 1 0.1245 107.61 0.2556 158,09 0.2368 54.60

s e S T - e

P ——————— R s R e _——
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—8 T

- e - - o

DDUBLE LIHE TO GROUND FAULT AT BUS 2 REFERENCE PHASE : A

= o —— —— o

o - - -————

SEQUENCE QUANTITIES

BUS CURRENT

Bus 10 ANGO ANG1 " 12 ANG2Z
2 2.2365 95.68 -83.81 0.1866 102.30

BUS VOLTAGE _ ;

Bus VO V2 . ANG2
2 0.0716 0.0716 5.68
3 0.0716 0.0295 18.09
5 0.0716 0.0416 14,09

LINE CURRENT

Bus to bus 10 12 ANG2
0 2 2.2365 4 0.1488 99.25
3 2 0.0000 4 0.0170 121.80
5 2 0.0000 0.0221 108.11

P ———— I o - S

I E———— L

REFERENCE PHASE : A

E———————L LRl

A ——————— SR

DOUBLE LINE TO GROUND FAUL:

T —— R P .‘g“’l -’J‘

-

-

PHASE QUANTITIES

7
BUS CURRENT
Bus ; IA 8 ANGs . IC ANGC
2 0.0000 ¢ u 00 Sl n129 4.0748 62.03
BUS VOLTAGE ﬂvu E' qﬂm EI
% nins 5
AqR147 0o 0. uauu 0.00
72?3 4 sa ¢  0.5802 o-124.95 .53?3 107.73
3mmn*stu NW’T’J 814 U””
LINE CURRE
Bus to buﬂ ANGA ANGB ANGC
0. 4654 107.42 3. 5420 124.43 S. 5149 64.57
3 2 0.2033 -64.82 0.2275 179.60 0.2305 52.28

5’ T 2 0.26564 -78.51 0.2970 165.90 0.3010 38.59

—_—— e
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1.——_-_..——_-...-..-.—_-_,...-—_-....a-——_-—-—_--a--.——-----.——-----.——--1.-.—.— _

DOUBLE LINE TO GROUND FAULT AT BUS 3 REFEREHCE PHASE : A

SEQUENCE QUANTITIES

BUS CURRENT

Bus I0 ‘ 12 ANGZ .
3 0.0730 : ' : : 0.6270 101.15

BUS VOLTAGE : :

Bus VO : ) I —ANG1 V2 ANG2
2 0.0023 7 0. 7 0.0990  16.94
3 0.4745 A 0.4745 -1.24
4 0.0000 ™ 2771 L AN 0.3465 - -3.88

LINE CURRENT

Bus to bus £rh L AN R AT I2 ANG2
2 3 0.0730 4 Y J = AN 0.1497 118.66
4 3 0.000¢ B AR 0.4863  95.84

[E——— Al

——— e

[T ————_F 22l i S ——— b bt

DOUBLE LINE TO GROUND WAUHEEEA 3 REFERENCE PHASE : A

s ——— LSl - p——— T Tt —

PHASE QUANTITIES (A
BUS CURRENT A Y]
Bus 1A [ =B IC ANGC

3 0. ﬂﬂﬂ‘“ 0.00 —lcuD —174M50 1.1082 17.65

BUS VOLTAGE
" uﬂmswmﬂm e
2 0.8248 122.02
4235 -1 2& ¢ 0.0000 0.0 0.0000 0.00
0. 5{!6&-153 26 IJ 5641 154.71

LINE CURR

BuB to bus ANGA ANGC
0. ﬂﬁﬁﬁ 118.98 0. 2934 -lﬁﬁ GB 0. 2?55 46.91
4 3 0.0566 -61.02 0.8986 -174.59 0.8775 8.80

- —— =

—— ——

———— ———— =
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e i

DOUBLE LINE TO GROUND FAULT AT BUS 4 REFERENCE PHASE : A

- —— s e

————— Ll e e

SEQUENCE QUANTITIES

'BUS CURRENT

Bus 10 ANGO ANG1 12 ANG2Z
4 0.9346 97.94 -78.83 ﬂ-ﬂﬂ;? 109.10

BUS VOLTAGE » :

Bus N 1] Ve ANG2
1 0.1077 0.0664 11.66
3 0.0000 0.2107 4.07
4 0.2257 0.2257 6.15
6 0.0543 0.1350 7.89

LINE CURRENT

Bus to bus 10 I2 ANG2
1 4 0.0241 . 0.2110 106.06
3 4 0.0000 0.0639 122.91
(] 4 0.0664 0.1086 106.96
0 4 0.B485 0.0000 0.00

P ———S LS e - | o S e - S e S s

— e e . e S S e - S 5 S _—

DOUBLE LINE TO GROUND Ealmiiaias vl REFERENCE PHASE : A

P ————— R o e s - s - B .

PHASE QUANTITIES J ;o

BUS CURRENT

Bus AHGB ANGC
* ﬂﬁw’?‘mw’%’wzﬁ

BUS VOLTAGE ﬂﬁ

Bus ANGA d ANGC
1 @L7009 114.39
- qmneitoii N aE
4 §00 0.00
6 0.7201 3.33 0. 4505 -131.99 0.45156 126.71

LINE CURRENT

Bus to bus IA ANGA 1B ANGB e IR ANGC
1 4 0.4951 -86.17 0.8425 170.45 0.8713 28.70
3 4 0.1565 -68.25 0.2506 -171.36 0.2636 43.97
6 4 0.2043 -90.05 0.4644 165.68 0.4578 36.34
0 4 0.8485 96.15 0.8485 96.15 0.8485 96.15

—— - - - PEE—————— 2Lt
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R ————— e ——

DOUBLE LINE TO GROUND FAULT AT BUS 5 REFERENCE PHASE : A

FER R ———— R Dt —— e e

SEQUENCE QUANTITIES

BUS CURRENT v
Bus 10 ANGO
5 0.0968

ANG1 12 ANG2
0.5629 99.72

BUS VOLTAGE

Bus Yo v2 ANG2
2 0.0031 0.1256 11.51
6 0.0000 0.2724 -6.18
LINE CURRENT
Bus to bus 10 I2 ANG2
2 5 0.0968 0.2449 107.01
] 5 0.0000 0.3215 94,17
DOUBLE LINE TO GROUND FAW I !F ‘ REFERENCE PHASE : A
PHASE QUANTITIES _ a 3
BUS CURRENT A .
Bus . IA ""; 1T AT e 1 I1C AHGC
5 0.0000 ¥ 0.00 e livoo —-175.30 1.0051 19,27
BUS VOLTAGE
5 guiBnendneans ..
2 0. T?BE 123.92
-1.89 0.0000 0.00 0.0000 0.00
ﬁﬁa ﬁ% 0.5627 +£a1.39 Qr6324 144.66
m‘i \ flJiJWl’JVIEJ']ﬂEJ
Bua to hua ANGA ANGEB ANGC
0. 0553 118.63 0. 5D39 -174.03 0. 433? 33.80

0.0553 -61.37 0.6119 -176.33 0.5908 8.54

- e B s s

e —————— e e i
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- e S

DGUBLE LINE Tﬂ GRDUHD FAULT AT BUS 6 REFERENCE PHASE : A

FEE—————_1 L

= ————— i -

SEQUENCE QUANTITIES

BUS CURRENT
Bus . 10 ANG1 I2 ANGZ
6 0.6352 -79.23 0.4841 104.97
BUS VOLTAGE
Bus - Vo V2 ANG2
1 0.2173 0.0798 8.59
4 0.0369 5 e ] L : 0.1714 3.76
5 0.0000 ™ 27/ L AN 0.2342 -0.93
6 0. T 0\ NN 0.3025 2,93
LINE CURRENT
Bus to bus y ry - VAN S 12 ANG2
1 6 0.037C / = &\ L\ 0.2097 104.27
4 6 0.1018 ; LW AN SN 95 0.1568 105.25
5 6 0.0000 4 -l AN 0.1177 105.84
0 6 0.5042 A\ N\ 0.0000 0.00
DOUBLE LINE TO GRA ' L RGFYRENCE PHASE : A

e . e e - £ = — - e e S

y !vf‘[
PHASE QUANTITIES Jt -

LA

BUS CURRENT
ANGB IC ANGC

K ﬂ%’ﬂ?ﬁﬂﬂ’?‘ﬂ 8RS 45.09

BUS VOLTAGE

[=r]

Bus : o ANGC
RSl
4 Pl %]'] a %]51?5 132.13
5 0.6973 3.66 0.3738 -14 4302 156.04
6 0.9076 2.93 0.0000 0.00 0.0000 0.00

LINE CURRENT

Bus to bus IA ANGA IB ANGB IC ANGC
1 6 0.2408 -86.19 0.6240 175.27 0.6252 27.38
4 6 0.1113 -96.64 0.5034 168.62 0.4813 37.18
5 6 0.1544 -81.56 0.3396. 179.81 0.3514 25.56
0 6 0.5042 92.93 0.5042 92.93 0.5042 92.93

- ——— — =
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SINGLE LINE TO GROUND FAULT AT BUS 1 REFERENCE PHASE : B

- . - e - s

SEQUENCE QUANTITIES

BUS CURRENT

Bus 10 12 ANG2
1 0.6263 . . 0.6263 44.84

BUS VOLTAGE - :

Bus Vo [ : v ANG2
1 0.7336 O 0. 0.1354 -51.14
4 0.075 AR TN 0.1091 -52.60
6 0.2142 RN 0.1032 -51.54

LINE CURRENT

Bus to bus J AN 12 ANG2
0 1 . 0.00 NEV VN U 0.5623  43.62
4 1 0.397°48F F Ao e A\ N\ 0.0350 57.05

6 1 0.2294 | B¥vodes AN\ ™. 52 0.0302  53.48

o e S B e S - S s - S B - s

o o -

SINGLE LINE TO GROUNDamli— & ve EFERENCE PHASE : B

el - £ -

. . T S

PHASE QUANTITIES ) o
BUS CURRENT d
Bus hHGE AHGC
! Ffﬂmwww%’wmﬁ’s
Bﬂs VOLTAGE
.uma ANGC
4335 19.79
maﬁnmm WA a e
0387 5.86
LINE CURRENT
Bus to bus IA ANGA 1B ANGB IC ANGC
0 . 1 7.6379 -52.59 8.2508 -178.05 7.2997 60.40
4 1 0.3633 162.67 0.4658 165.88 0.3633 162.67
6 1 0.1992 165.37 0.2893 167.91 0.1992 165.37

N ———————— Rttt e o - S . S S S S S
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SINGLE LINE TO GROUND FAULT AT BUS 2 REFERENCE PHASE : B

SEQUENCE QUANTITIES

BUS CURRENT

Bus 10 ANGO 2 E ANG1 12 ANG2
2 1.2519 156.35 r -83.64 1.2519 36.36

BUS VOLTAGE

Bus : V2 ANG2
2 0.0401 - N B 0.4801 -60.26
3 0.0407 e . ] e . 0.1977 -47.85
5 0.0401 _ o _f?xaxﬁ 0.2794 -51.85

LINE CURRENT

Bus to bus i I N 12 ANG2
0 2 1.2519. L5 AN 2. 0.9983 33.31
3 2 0.000.4 : AN 0.1138 55.86

5 2 0.00¢ WE T AWK Y 0.1486  42.17

—_— —_———— e

REFERENCE PHASE : B

SINGLE LINE TO GROUND RA‘:;Egggﬁé
B ] §

o

PHHSE QUANTITIES

BUS CURRENT y‘ : . ’
Bus IA | . . 4GB IC ANGC
2 0.00C 0.00 3.7557 1% 36 0.0000 0.00
BUS VOLTAGE
2 RN o
2 0  0.8614 -26.02
T.1541 -118.15 ¢ 1.3295_ 105.83 0.9674  -9.01
R ﬁﬁﬂ”ﬁfuuﬂ“ﬁﬂ"ﬁ'lﬂﬂm
LINE CURRQ‘
aua to bua ANGA ANGB ANGC
g &zus -59.,49 6. 5298 169.80 . Edﬁﬂ 67.66
3 2 0.1138  -4.14 0.2276 175.86 0.1138  -4.14

5 2 0.1486 -17.83 0.2971 162.17 0.1486 -17.83

— ——— . o




s . e

SINGLE LINE TO GROUND FAULT AT BUS 3 REFERENCE PHASE : B

SEQUENCE QUANTITIES

BUS CURRENT

Bus ! - 12 ANG2
3 0.1263 ; . 0.1263 61.23

BUS VOLTAGE 7

Bus - v ANGZ
2 0.0040 RN S S 0.0199 -22.98
3 0.8217 AR 0.0956 -41.17
4 0.0000 R, Ny 0.0698 -43.80

LINE CURRENT

Bus to bus L e LR 12 ANG2
2 3 0.126. - LYV AV 0.0302 78.74

4 3 0.0000 oty BEA\N\R 0.0980  55.92

I ——— L

S JE—— LSt —_———

REFERENCE PHASE : B

JE———— Ll

e e S s S S S S5 ———

P ————— e

PHASE QUANTITIES yﬁ,r 'Y
BUS CURRENT o
. Bus 1A ANGA 1B Wi IC ANGC

3 0.0000 ¢ ,0.00 QF789 -178.77 0.0000 0.00

BUS VOLTAGE ﬂuﬂqmﬂﬂimﬂqﬂﬂi

Bus Ve ANGC
2 1 0125 -119.44 ¢ 1.0404 119.04 1.un25 -0.90
3 5583  22.04
4 1] a ‘9857  -3.94

LINE CURRENT

Bus to bus IA ANGA 1B ANGB ANGC
2 3 0.0980 175.92 0.1847 -173.13 0. ugau 175.92
4 3 0.0980 - -4.08 0.1959 175.92 0.0980  —4.08

—— e . s i 5 - . - S S s I E————_ L
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SINGLE LINE TO GROUND FAULT AT BUS 4 REFERENCE PHASE : B

P p———— R Sl s s - - S -

SEQUENCE QUANTITIES

BUS CURRENT
Bus I0 ANG1 I2 ANGZ
4 0.7034 -78.93 0. Tﬂ34 41.07

BUS VOLTAGE

Bus . VO ™ - - ANG1 V2 ANG2
1 0.0817 1 == 325, 46 0.1225 -56.37
3 0.0000 e R V0 61 0.3887 -63.96
4 0.165 AT AN s - 07 0.4164 -61.88
6 0.0409 ‘ AR LU 88 0.2490 -60.14

LINE CURRENT , ¥y i -

Bus to bus r : N N Gl 12 ANG2
1 4 0.018 S (7R ol NN o 97 0.3893  38.03
3 4 0.00004F | el AN N5 . 12 0.1178  54.88
6 4 0.05C 22 ioer il . 20N W .07 0.2004 38.93
0 4

0.6386 i P A%\ 0.00 0.0000 0.00

e - S D - S S e e e - S - - S

R ———— At le- o P ————— SRl

SINGLE LINE T0 (SN f0jFERENCE PHASE : B

FENE I ——————— | | e S - B S =

PHASE QUANTITIES

LA

BUS CURRENT
Bus IC ANGC
: ﬂnwmmmﬁmﬁﬂs
s VOLTAGE U
ANGC
RN AN T AR i 5y
3 8465 -22.38
4 1.2492 -121.88 1.7320 a0.00 -13.05
6 1.2131 -120.94 1.3605 100.53 0 3935 -11.26
LINE CURRENT
Bus to bus 1A ANGA IB ANGB IC ANGC
1 4 0.3726 -23.05 0.7954 158.53 0.3726 -23.05

3 4 u-ll?a _5112 ﬂ-zaﬁﬁ 1?4#85 u.ll?g _5512
6 4 0.1537 -26.93 0.4485 160.93 0.1537 -26.93
0 4 0.6386 159.27 0.6386 159.27 0.6386 159.27

- —_———— - _

e s - . = ———
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SINGLE LIHE TO GROUND FAULT AT BUS 5 REFERENCE PHASE : B

e e S o S

SEQUENCE QUANTITIES

BUS CURRENT

Bus 10 2 12 ANG2
5 0.1581 . 0.1581 59.88

BUS VOLTAGE

Bus Vo , S —— V2 ANGZ
2 0.0051 | — 0.0353 -28.33
5 0.7572 . L 4, 0.1302 -41.73
6 0.000 ' \ ™ - 0.0765 -46.02

LINE CURRENT

Bus to bus 12 ANGZ
2 5 0.158714F \ A2 0.0688  67.17
6 5 0.0000 “ < 1.} v 0,0903 54,33

e e - o - S

e e . D s S I S 5 S

SINGLE LINE TO GROUND
- -

REFERENCE PHASE : B

SN —— R L e

PHASE QUANTITIES \ A
BUS CURRENT A L
Bus A < o Ic ANGC
5 0.000 0.00 0.4742 174438 0.0000 0.00
BUS VOLTAGE
=7 AEIMNINE0T 5 o
1.0015  -1.73
391:5 -101.73 1.?32:1 90,00 - 1.5007  18.80
i) a‘a fﬁ“muﬁ*i g EJ“‘“
LINE cmzﬂ ,J ’] a
Bus to bus ANGB ANGC
0. uaua 1*.-'4 33 0. 295n -176.73 n.ugaa 174.33
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P ——————— Dl e e = —_————— - —

SINGLE LINE TO GROUND FAULT AT BUS 6 REFERENCE PHASE : B

—— — o

. . T - - O S T S

SEQUENCE QUANTITIES

BUS CURRENT -
12 ANG2

Bus 10
6 - 0.5803 0.5803 . 40.00
BUS VOLTAGE
Bus vo vz ANG2
1 0.1985 0.0956 -56.38
4 0.0337 AN 0.2054 -61.21
5 0.000u \ Ny ;7 0.2808 -65.90
B 0. i \ . 0.3626 -62.04
LINE CURRENT
Bus to bus 4 b W LR , 12 ANGZ2
1 6 0.0338 L ’, \ 0.2514 39.30
4 6 0.0930 J s BAN Y 0.1879 40.28
5 6 0.0000 bl | LNY. 0.1410 40,87
0 6 0.4606 | ,1'7 ol ' _1 R 0.0000 0.00
SINGLE LINE TO GEI— *5 'RENCE PHASE : B
e e e S - EERSEREEEREOE S

PHASE QUANTITIES
BUS CURRENT

™ ﬁl&l«‘.l ’%ﬂ&l‘l’lﬁ‘ﬂ mm oo 6

BUS VOLTAGE

") qmamammqwa B

1
1 1.1755 -120.96 9065 -9.01
5 . 1.2796 -121.29 1.3319 97.36 0.8658 -15.23
6 1.0879 -122.04 1.7320 90.00 0.9245 -3.48
LINE CURRENT
Bus to bus IA ANGA IB ANGB IC ANGC
1 6 0.2200 -23.76 0.5345 160.55 0.2200 -23.76
+ 6 0.1017 -34.21 0.4660 163.41 0.1017 -34.21
5 6 0.1410 -19.13 0.2821 160.87 0.1410 -19.13
0 6 0.4606 155.36 0.4606  155.36 0.4606 155.36

I ——————— Dl L LSl et




40e

SINGLE LINE TO GROUND FAULT AT BUS 1 REFERENCE PHASE : c

o - - 5 5 S S £ S - i . - - S - S o

SEQUENCE QUANTITIES

BUS CURRENT
Bus ’ 10 ANG1 12 ANG2
1 0.6263 -75.16 0.6263 164.84

BUS VOLTAGE
Bus - : . — : Va2 ANGZ
1 0.7336 2 1 1.2 : 0.1354  68.86
4 0.0722 = B ”Exxn 0.1091 67.40
5 0.2143 AN 0.1032  68.46

. LINE CURRENT
Bus to bus _ ‘ Y% AN N/ 12 ANG2
0 1 0.000C ¢4 . AR b’ 0.5623 163.62
4 1 0.397 “ b 4= A 0.0350 177.05

] 1 0.2291, s A\ L\ 0.0302 173.48

EEE————— LR b R —— L e

REFERENCE PHASE : C

- 5 S - e S S

e - T S - S, = . - - - i S

' :5_
y Y

PHASE QUANTITIES

BUS CURRENT 1
Bus IA ™ ANGA 1B 4GB o ¢ ANGC
1 0.0000 ¢ o 0.00 ﬂﬂDﬂ U 00 1.8789 44.84
BUS VOLTAGE ﬂ u El ’J nﬂ ﬂ ﬁm El"l:ﬂai
vC ANGC
{ﬂﬁz 128.86 o 1.3611 -23.82 1.7320 -90.00
Qs 1.1292 -106.03
V«'mn& st unAngna g 5
LINE CURRE
Bus to bus ANGA ANGB ANGC
0 7. ?150 -116.74 7. 12?& 129.23 8. ﬁ934 9.76
4 1 0.3633 42.67 0.3633 42.67 0.4658 45.88
6 1 0.1992 45.37 0.1992 45.37 0.2893 47.91

- o - i - - S S . ————_ 0L L i e o
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SINGLE LINE TO GROUND FAULT AT BUS 2 REFERENCE PHASE : c

-d-—--———---—.——-—-—-q—-—.——-—--—————-14———-—hl-—-——--ﬂ--———ﬂ-ﬂ-—-——--i---——-_--

SEQUENCE QUANTITIES

BUS CURRENT
Bus I0 12 ANGZ
2 1.2519 1.2519  156.36

BUS VOLTAGE
V2 ANGZ

Bus Vo ] :
2 0.0401 . -y 0.4801  59.74
3 0.0401 TN 0.1977  72.15
5 0.040 % AR 0.2794  68.15

LINE CURRENT '

Bus to bus - = LA . 12 ANGZ
0 2 1.251; ) - F 0 0.9983 153.31
3 2 0.0000 P, M . 0.1138 175.86
5 2 9.0000, Biiad AR Y 0.1486 162.17
SINGLE LINE TO GROUND FA REFERENCE PHASE i

PHASE QUANTITIES

BUS CURRENT

Bus ' ANGA 1B Ic ANGC
2 unun ¢ a0.00 (g §000 0.00 3.7557  36.36

BUS VOLTAGE ﬂ u EI ’Jm EI VI 7 “ ﬂlﬂﬁ

Bus Ve ANGC
' 1 4403 119.74 0.874 26.09 o, 1. 7320 -90.00
3 2100 -100.04
5 1] VI a 3441  -95.60

LINE CURRENT ;

Bus to bus 1A ANGA 1B ANGB IC ANGC
0 2 3.3511 -115.24 3,6754 119.64 6.6018  18.21
3 2 0.1138 -124.14 0.1138 -124.14 0.2276  55.86
5 2 0.1486 -137.83 0.1486 -137.83 0.2971  42.17

EEEE————— S S  tweee RS ——— TS o e e
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SINGLE LINE TO GROUND FAULT AT BUS 3 REFERENCE FHASE : c

SEQUENCE QUANTITIES
BUS CURRENT
Bus 10 /] 12 ANG2
3 0.1263 it J : 0.1263 -178.77
BUS VOLTAGE
Bus — . — V2 ANG2
2 0.0040 : ] o . 0.0199  97.02
3 0.8214 NN 0.0956  78.83
4 0.0000 | BRSNS 0.0698  76.20
LINE CURRENT '
Bus to bus &F f AR 12 ANGZ
2 3 0.1267.4 . _ A0 0.0302 -161.26
4 3 0.0008 . (= VLT 0.0980 175.92
SINGLE LINE TO GROUND JE z REFERENCE PHASE : C
PHASE QUANTITIES A4 ol v
BUS CURRENT v A9
Bus 1A ' - b B Ic ANGC
3 0. nnn-f 0.00 0.0000 20 0.3789  61.23
BUS VOLTAGE
b Hﬂmﬂﬂiﬂﬂ L) svcs
2 - 0. 9960 -117.49
0%2867 138.83 ¢  1.4518 o -27.81 QL7320 -90.00
" ﬁﬂﬁﬁm SJWT’J 7818 Efm s
LINE cumma
Bus to hus ANGA ANGB ANGC
0. usau 55.92 0. uaau 55.92 0. 154? 66.87
4 3 0.0980 -124.08 0.0980 -124.08 0.1959  55.92

A ——
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I —————— R S i .

SINGLE LINE TO GROUND FAULT AT BUS 4 REFERENCE PHASE : c

R . - = —— e

SEQUENCE QUANTITIES

BUS CURRENT

Bus ANG2Z
4 161.07

BUS VOLTAGE

Bus ANG2
1 63.63
3 56.04
4 58.12
6 59,86

LINE CURRENT

Bus to bus ANG2
1 4 158.03
3 4 174.88
6 4 158,93
0 4 0.00
SINGLE LINE TO GRO '&' C

P ————————— R o

PHASE QUANTITIES

BUS CURRENT

x ﬂuﬂﬁ‘nﬂwfmﬂ?ﬂi

BUS VOLTAGE

Bus : ANGC
- AmAA AR AN §E:
3 -95.80
4 1.2492 118.12 0.9413 14.51 1.7320 -90.00
6 1.2131 119.06 0.9312 12.05 1.3373 -99.35

LINE CURRENT

Bus to bus IA ANGA IB ANGB IC ANGC
1 4 0.3726 -143.05 0.3726 -143.05 0.7954 38.53
3 3 0.1178 -125.12 0.1178 -125.12 0.2356 54.88
6 4 0.1537 -146.93 0.1537 -146.93 0.4485 40.93
0 4 0.6386 39.27 0.6386 39.27 0.6386 39.27

= o - o - S L . .
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e - _—— i

SINGLE LINE TO GROUND FAULT AT BUS 5 REFERENCE PHASE : c

e

- e e e e

SEQUENCE QUANTITIES

BUS CURRENT _
Bus 10 ANG1 12 ANG2
5 0.1581 0.1581 179.88

BUS VOLTAGE -
Ve ANGZ

Bus : )]
2 0.0051 0.0353 91.67
b 0.7572 0.1302 78.27
] 0.0000 0.0765 73.98

LINE CURRENT :

Bus to bus 10 I2 ANG2
2 5 0.1581 | 0.0688 -172.83
6 5 0.0000 0.0903 174.33

e . ) T . T S T T T S e e

o o o s e L S e S

REFERENCE PHASE : c

e s e e . . B B [ S

e e e o o e e [

PHASE QUANTITIES e 7

BUS CURRENT M =

Bus IA ) Auﬁn L ANGE IC ANGC
5 0.0000 0. uﬂuu 0.00 0.4742  59.88

< i S | umﬂﬂm Welana

Bus Ve ANGC
2 1zu 39 0.9734 0. 34 1 0008 -115.67 .

Bﬂﬁ 1.3521 4&E6.6 Q/s7320 -90.,00

qmmmm HHINEaE

LINE CURRENT
Bus to bus ANGA ANGB ANGC
2 5 0. 0903 54.33 0. 0903 54.33 0. EHED 63.27
6 5 0.0903 -125.67 0.0903 -125.867 0.1806 54.33

P T .

e e e S 2 e
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[ ——————————————e e

SINGLE LINE TO GROUND FAULT AT BUS 6 REFERENCE PHASE : C

P ————E A —_—

SEQUENCE QUANTITIES

BUS CURRENT
Bus ’ 10 ANG1 12 ANGZ

5 0.5803 . VISP -80.00 0.5803  160.00

BUS VOLTAGE

Bus VO va ANGZ
1 0.1985 0.0956 63.62
4 0.0337 0.2054 58.79
5 0.0000 0.2808 54.10
6 0.2764 0.3626 57.96

LINE CURRENT

Bus to bus 10 4 : LW, A 12 ANG2
1 6 0.0338' , % ([ R W 0.2514  159.30
4 6 0.0930 #PF, A AW ¢ ! 0.1879 160.28
5 6 0.0000 W, YN\ & 0.1410 160.87
0 6 0.4606 i F *h oW W W 0.0000 0.00

'SINGLE LINE TO uﬁ;ik“___,Kc,____ﬂﬁﬁ, L ENCE PHASE @ C

—————————————————————— -“' L ————— o s

PHASE QUANTITIES =

BUS CURRENT

Bus ~ ANGC
s 'us 8% awal |5 e @S

BUS VOLTAGE

Bus . ANGC
IRl N NS
4 —1“2-41
5 1 2796 113 71 0.9217  16.15 1 4050 -101.11
6 1.0879 117.96 0.9945 5.48 1.9320 -90.00

LINE CURRENT _

Bus to bus IA ANGA IB ANGB IC ANGC
1 6 0.2200 -143.76 0.2200 -143.76 0.5345  40.55

4 6 0.1017 -154.21 0.1017 -154.21 0.4660 43.41
5 & 0.1410 -139.13 0.1410 -139.13 0.2821 40.87
0 6 0.4606 35.36 0.4606 35.36 0.4606 35.36

e e —_— —— -



415

wismun  eeITImE (Rauiiahi 19 unTed W.f. 2503 w Fwia
uaTT i S ST ddanTTddRdinme  neaddanTTidadRd  daniuina e
Tathwszaauindn Inani et Seamsatanaeiie uilel w.4. 2526 wiva AN TInT
Ay 18 Emin e :

. Wrudmaie F-o5 9 w.d. 2528 luduwmis

. A, 2530 Tuswwmividang

. 1B aindi g J/7EEN ) G Tusiwmisidonluih

FIUH'JVIEIVIiWEI’m‘i
qmmmmumwmaﬂ



	รายการอ้างอิง
	ภาคผนวก
	ประวัติผู้เขียน

