11
Microsoft windows
DOS
C Software development kit (SDK)
Microsoft Windows
C
Windows
Windows
Borland International 1 Turbo pascal for windows
Windows
Turbo pascal ~ DOS
Windows
Windows
Toolbooks Program generator :
C
Turbo pascal for windows, Toolbooks, Program generator
C SDK Turbo pascal for
Windows  Toolbooks SDK

Basic

Microsoft



Microsoft BASIC
Visual Basic
BASIC
Visual Basic
1991 1.0
Windows
Windows
document interface (MDI)

Text box, List box

Visual Basic 1.0

Visual
DOS
MDI, OLE Object
Visual Basic
Microsoft Windows
for application (VBA)
EXCEL Microsoft
REXX 0S/2
Visual Basic
VBA
7.2 Visual Basic
Visual Basic
interface), (Menu design),

60

Windows
Windows
Windows
Object
Multiple
Microsoft Visual Basic for
Windows [3]
Visual Basic
Word for Windows,
VBA
Windows
Visual Basic
Visual Basic
Windows

: (User
(Report writer),
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(Debugger)
Visual Basic BASICA GW-BASIC
[2-3, 24]
QuickBasic ' ' Pasca
Object

(API)

OLE, DDE
Visual Basic 2 Edition  standard Professional edition
Professional Custom control (Object
) Help compiler
2 Edition

Visual Basic
1.3 Visual Basic [3]

Visual Basic

Visual Basic
Visual Basic (Form)
Object , ;
(Scroll bar) (Button)
Object
Windows Event-driven

(Event)



Event-driven

Object

Object

(Il —|_ “”LT [T

11
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Windows
( Multitasking

Object
Object1

Event _—
Object2 t -
ftiiV 1%V

Event

Event

Event-driven

Event-driven
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1
3
1) (Single-line diagram)
2)
(Fault-current calculation)
3)
(Coordinative analysis)
Windows
(Help)
Help
“Beep"
(Form)
Visual Basic # 3 (Option)
Object

Text box, Panel, Label, Picture box, Image box
Object Option

Command hutton

3D command button 3D panel Object 3
Menu design window Common dialog box object
Menu bar Pull-down ALT
ALT Save
Object Windows

Microsoft Word

Help

63



14.1

(Reference)

7411

(Save)

(Print)

(Menu bar)

(Fault)

(Delete)

2 Fault Calculation

64

(Single-line diagram)

1
(Introductory window)
(Open)
New (Menu bar)

(Save As)
(Open), (Save, Save As)
Exit

(Help)

(Clear)

3 Next



Message box

(Clear) (Exit)

Windows

14.12 1

(Load)

Introductory window

"Overcurrent Coordinative Program”
Introductory window

Soondin ativelProgram
Vel i

_Energy System Reséarch Laboratory
Faculty of Electrical Engineering
Chulalongkorn University

7.2 (Introductory window)

0K Introductory window
Single-line-diagram window

(Diagram creation)
(Equipment data)

7.3

oK

65

1.2
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(Impedance calculation)
(Pop-up menu)

Picturerwindow Bus

Program _ _ _ F'E'J['E

l l Sinalezline Piagramn

......

| January 1, 1997 7:06:48 pm
. . 2/ 4
Detail window damuansyayaginani

7.3 Single-line-diagram window

1.1)

L 4 (Network feeder : Q),
(Transformer : Tr), (Motor : M) (Line : L)
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Data box 14-77

Detail window

1 ork-feeder Data

3UW 7.4 Network-feeder data box

Transformer Data  Tri

JUn 7.5 Transformer data box

2. 2 (Fuse : F) ' (Circuit
breaker : CB)



Setting box
78-79

otor—group Data : M1

< {
.....

71U 7.7 Line and cable data box

68



1.9 Circuit-breaker setting box

(Distribution board : DB)

Load box
7.10-7.11

Picture window
Picture window
7

(Load panel : LP)

Picture box

Network feeder

Network feeder
Fault"



1.2

11

JU% 7.11 Distribution-board box

Picture window
Picture box

} Picture window

TT M L F CB LP DB
[ 0 0
/ rr 0

Fault
/
/

0

11
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1.2

7.2 Picture window

1. Transformer

2. Motor n a i

3. Line - Kr/}énI Ov
4. Fuse m
5. Circuit breaker 5.4 S¢B
w ol ri
6. Load panel [
7. Distribution board 7 \+ 7B
8. Fault point rg7
* 1 Fault
]
(Mouse)
(
73) (Copy)
(Picture box) Picture window Copy
1 (
Copy )
3

Bus, Delete Clear



DELETE :
DELETE
DELETE
CLEAR :

0K Message box

1.12

12

7.3

CLEAR Message hox
Message box

7.12 Message hox

1.2)

diagram window 7.3

1) Data box
2) Setting box
3) Load box

CLEAR
Single-line-
14 -17
78-79
7.10-7.11

0] §
14 -111



3

3
3 Data hox 3
ML - M3
OK Data box
Message box
7.13
Network Feeder & Transformer
, P, ]

7.13 Message hox

7.14
(Tumn  ratio)
(Transfer)

‘ wm Turn-ratio of Transformer

7.14 o - - | o (Turn ratio)
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3
1 >1 MW
2. < MW
3.
3
7.15

7.15

More Detall

(Update) Detail window

Detail window
7.16



6]

Network feeder,
Transformer, Motor Line 4
717 3

1.17
13)
(Resistance : R),
(Reactance : X) (Impedance :Z) '=V{?22+x 2
R, X Z Impedance box OK  Data
box 7.18 Impedance box Network
feeder Change

Data box
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7.18 Impedance box  Network feeder

)
Iz ~~~~2 oM U8
SkQ tr o kQ
Xg=10.9950 Zg
Ryg=0.099 Zg
C 6.1 6
2)
I[T=~~~~ ukr, UrT, SIT
RT=--T U'T- PKT
XF=yjz* - RR
3)
Ri=RI*
X1=XI*L RI. X1, 1
z":y[fi[7x[
ri XL
Impedance per Unit Length  Data hox Line
4)
2
AP, T B UM SM.

n IR Km SM
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Rm XM 3

L >1 MW: XM=0.995 ZM, RM=0.09950ZM
2. <1 MW :XM=0.989 ZM1 RM= 0.14835ZM
3. : XM=0.922 ZM, RM= 0.38724ZM
1.4)
Single-line-diagram window (Menu bar)
7.3
14.1) File menu : ( ALT-F) (New),
(Open), (Save & Save As) (Exit)
(Option) Pull-Down
- New option : (File)
- Open option :
(Diskette) (Hard disk)
testl.ocp A 7.19
0K Open control box

- Save As option

(Disk drive) 7.20
test2.0cp A



8

&5 a:\
project
3 short

testl.ocp

lype:

jocP Fie cocP) Bl

Cave file as

71" 7.20 Save control box 18alUzunsnluguN 1

Save option : Save As option
(Path)
Exit option Overcurrent
Coordinative Program Exit
Message box 721

OK  Message hox
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3

717 7.21 Message box 183591@8N Exit

14.2) Print menu : ( ALT-P)
(Printer)
1.22
Feeder SkQ =500 MVA. UnQ =22 KV
F Trl Sri=2000 KVA. PkrT =20 KW, UrtH = 22 KV
! UrtL = 400V. Ukr = 6 %
. Motor 1 SrM =500 KVA. UrM = 400 V
cB I(LR) / I(rM] = 6.25
T Line 1 R'L=.74 mOhm/m. X*L =.107 mOhm/m
- L=40m
cB 1 cB cB LP 1 400 KVA
i e Type “Lighting + Heating
1 LP 2 500 KVA
cB cB cB Type =Lighting + Heating
) e 7 | LP3 100 KVA
1 Type =Ughting + Pumping
Fusel  :Operating Ampere = 125
CB1  :Ampere Trip = 3000
CB2  :Ampere Trip = 800
B :Ampere Trip = .
gB ?1 AmBere Trig = ?.8%0 Fault Point 1
Note CB5 : Ampere Trip = 1400 IF1 =42.65KkA
IF1 = Balanced Three-Phase Short-circuit Current CB6 : Ampere Trip =200 IF2 =49.81KA
IF2 = Line-to-line Short-circuit Current CB7 Ampere Trip = 1200 IFO =49.25 kA
IF0 = Line-to-earth Short-circuit Current

1.22
1.4.3) Help menu : (
7.23
Help Help window

ALT-H)



Help
Pari 1

Pari 2
Part 3

Z Calculator

Help in Thai
About...

7.23 Help

142

(Balanced three-phase short circuit)
(Line-to-line short circuit without earth connection)

(Line-to-earth short circuit)

1421 2

4 )
Complex Calculator

(Z=R+jX)

Manual

80



( Back  Short-
circuit-calculation window Single-line-diagram window
1 )
(Help)
Complex Calculator
1422 2
2 Fault Calculation

Single-line-diagram window (  7.3)
Message hox
7.24 (Balanced
short-circuit current)
2

(Line-to-line short circuit

current without earth connection)
(Line-to-earth short circuit current)

Fault Current

7.24 Message hox

(Zero-sequence impedance) (Positive-sequence
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impedance)
7.25
7.25
Short-circuit-calculation window 7.26
Message box 1.27
F1
Short-current-calculation window 3
1)
7.26

F1



» s AAULAAIIGTANNWLAUD
FRIUAAIAINSEURRAINRT

° o
dlaidacinnincviiadaan sac

7.26 Short-circuit-calculation window

Begin the Program Part 2

1)

7.27 Message box 2
F1

} IFL, IF2 IFO
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IF 3 (Balanced three-
phase short circuit current)
IF2 (Line-
to-line short circuit current without earth connection)
IFO (Line-to-earth short
circuit current)
3
IF2 IFO (Disabled status)
!
(F1-F4) 3
! F4
(“Not Specified Fault Point!")
AT.26
Other Cases
(Disabled status)
3)
, (
) (

IF1, IF2 IFO (
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1.28

Clear

717 7.28 msuansdianuliiudilaifissAruanAduiuaudafuay uazadugue

WN12AUILAINTELAR AT

F1 Message box 7.29
Complex Calculator
F1

Total Short-ciicuit Impedance
fa fe Tt ;-'Thyi Loty 7)
»

| ke
’ t

& |

7.29 Message box
Fl
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Complex Calculator

7.30 1

l Transformer Impedance : Trl

7.30 Transformer-impedance window 1172 10

7.30 1, 72 Z0

731
Complex Calculator ( 1.32)
21 Z0
(Operator) 2 (Series) (Parallel)



e, < L O TSR

Transformer Impedance : Trl E2

Not Calculated!

: QU 'v-’L;—”,:‘ 9820 l ;.' I
JUCHLe Not Calculated! l

U Comex Cloulator

7.32 Complex Calculator



88

Complex Calculator Zl (=R1+jX1)
Z2 (=R2+jX2)
Series
Parallel
Z1
(Transfer)
ZT1 (=RT14XT1) ZT2 (=RT2+XT2)
Transfer-complex window 7.33
/1 (=R1+jX1)
Amplitude
Message hox 1 7.34
Amplitude-of-complex window 7.35

| m Transfer Complex

7.33 Transfer-complex window



/1

%\ alte to 7l

7.35

0K
Move-impedance-amplitude window 7.36

Z0

m Move Impedance Amplitude

7.36 Move-impedance-amplitude window

(

YAl

7.35)

89
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(21, 22, 20

IF1,
IF2 IFO

A ( Symbol
Symbol window 1.37

", »itagET 1 0

! Ll 10

ly-, -V,,',a7$ ...
1 : P A
b P b

7.37 Symbol window

}  Back

Message hox 7.38

7.38 Mssage bo o D | 2
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Manual

1431 3
1) Electromagnetic circuit breaker
2) Electronic circuit breaker

3) Fuse

(*.PRJ)
OCP

point  Transformer point

(Database)

a1
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(Save)

, Inrush point Transformer point

(Help)
L Back  Main
window A Single-line-diagram window )
1 2
(Unload)
14.3.2 3
Next  Single-line-diagram window 3

Open  File menu
(Relating-file-name  window)

7.39
3 F1CB23.PRJ, CB234.PRJ CB345.PRJ
DIAGRAM2.0CP 1

FUSEL, CB2 CB3 CB2,

CB3 CB4 01§ (Main window)
7.40 Main window Log-Log X

(Ampere) 10 1000 Y

001 1000
New File menu

Inrush point ANSI point
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Analysis

RelatinghileiName s

| ting-fle-name window

Analysis Save control hox
Project window
(- 741) ,
Project window 741
F1CB23.PRJ CB3, CB2
FUSEL Project window

Main window ( 7.40)
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% Overcurrent Coordinative Program

EElepreaken)| FUse BN AT rREd AU ST cans orreraetelf

Diagiam : DIAGRAM2.0CP |/ Pioject FI1CB23PRJ ! L

1000 T

— NI

T 100 BRI | i | —

i

m hY \

e N\

: N

i 10 CB3

] — = \

S [ T @) 1=

e ——e

[

b == - Godb

3 r— : ? ::.Igat SHY —— :

3 P ‘, RN | 11+ R — A = ‘ H

0.1 AL L1
= i S S S R ———— 0 —— ¥ ; tm
e 2 B ES—— - ) § — —r - ?lf‘ —"'“.‘,’;
0.01 A o o O o I | ,‘15 ' 119
| 100 10K 100K ~nnroK_
Cmfen"

! logleg 20NN

7.40 Main window 3

741 Project window
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Error message

box
3 ' 3
(Pop-up menu)
(Curve manipulation)
(The emphasis of
curve analysis)
3.1)
Main window (Menu bar) 7.40
3.1.1) File menu ( ALT-F)
- New option : (Project)
- Open option : New
- Save option : Project
- Print option :
1.42 2
(Half page) : A4
(Full page) : A4
- Exit option :

3.1.2) Breaker menu ( ALT-B)

- New option : New MCB New ECB window

- Open option : Open MCB Open ECB window
3.1.3) Fuse menu ( ALT-F)

- New option : New fuse-curve window

- Open option : Open fuse window
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‘ Print

L -PrintTange
(« BATE

£ JalHeiing

S MIRONIE D1 STERCODICS

7.42 Print control box 3

3.1.4) Motor menu ( ALT-M)

- New option :  New motor-curve window
- Open option : ~ Open motor window
- Size option
3.1.5) Editmenu ( ALT-E)
- Move option : . Ampere trip
Ampere frame ( New MCB New ECB
window) (Scroll bar)

143 Ampere
trip ' I A Finish  Moving
Curve Main window )

Log-Log

- Delete option :
- Color option : ( :
), Log-Log,
Color window 7.4
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1000
MID00AT-

IREIN
100 e s et e L.
[ £ 0 T — 1 BN, 1
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- Width option :
- Style option :
4
3.1.6) Fault menu ( ALT-F)
- Show option
2
- Clear option :
3.1.7) Transformer menu ( ALT-T)
- Show option : Transformer-point window
Inrush point ANSI point

Load  Save
- Clearoption : ~ Inrush point ~ ANSI point

m Transformer Point

sy s .
Plaa - phiecy e

71" 7.45 Transformer-point window

3.1.8) Help menu ( ALT-FI)

98

1.45
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3.2)
3
3
- (Circuit breaker)
- '(Fuse)
- (Motor)
1) : 2
1) Electromagnetic circuit breaker
24 1.46
Ampere trip Ampere frame
Load Save

-VWNew Elect—ro‘t'négﬁéfi‘c:':CircL.litr-Breaker Curve

Fairf=rle iy

31 960 1000 400 1600 2000
1000 S00 i 40

W6y 5600 G000 6400 6400 7200 8000 9600
ame[SeCTif> 5 4 05 .04 035 .03 .07

EiiES) 16000 80000 O 0
MGl 025 025
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(Database)
OK 1.47 1

147 Open MCB window

1.2) Electronic circuit breaker
Electromagnetic circuit breaker
Electronic circuit
breaker Electromagnetic circuit breaker
10 7.48

wing et '

anis 1200 1200 10800
A63:4) 1000 125

Corent AN

748 New ECBwindow
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Electronic circuit breaker
Electromagnetic circuit breaker

2)
24
Transfer to LV side New fuse-curve window 2
7.49
A
Transfer to LV side ~ Open fuse window 0K
7.50

m New Fuse Curve

| 74 New fuse-curve wndow



| m Open Fuse

711 7.50 Open fuse window

Electromagnetic circuit breaker 24

751

Error-message box
7.52

SHTENUAT 1ZUU 1;Warning
1000 1

surrentiAl "0000 U"

i 1
HFOE Y 0.005 a

\

inputiNameXoRLhSID EVICERE F 1 200NX '

751 Error-message box

2

102



2nt(A]H)

} Time[Sec) ) r'—.—”“‘

DK

' InputiN ame fordl his Device

7.52 Error-message box

3.3)

Inrush - point
ANSI point ( )

Analysis ~ Main window
2

1) Inrush point ~ ANSI point
ANSI point

Inrush point

Message hox 7.53



veen Inrush point and ANS! point! =

!

7.53 Error-sa H -

(Selectivity) Message box
Main window

(Save)

Check all curves NOW!
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