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(A Program for Short—Circuit Capacity Calculations of Low—Voltage Circuit
using the VISUAL BASIC)
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Abstract

With the recent expansion of electric capacity, troubles in the electric system threatening the stable
electricity supply are rapidly increasing. However, most of the current short-circuit capacity calculations have
been made manually. This research focuses on the development of a program which uses the Visual Basic. We
can obtain the stability in the system diagram and the reliability of the loaded facilities by calculating an exact
breaking capacity for each electric facility with this method. We expect that this research can be widely used
for the design and construction of the electric facilities in the future.
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Fig. 1. A wave form of Short-Circuit current
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2. HHE WYY EFE impedance(3)
Table 2. Standard impedance of a transformer
for electric power(3)

$3 109307192 | RRS71%62| 8% | 1ORSTINL | 30SH1%E
[kVAL | %R | %X | %R | %X | [kVA]| %R| %X | %R | %X
S 2T - -1 -136]2 ] 40
5 |21 - -2 | -[36] 193] 46
5|21 - - B - - 19 46
10 {16 162710330 | -] - | LT | 47
5 [ 161627113150 -1 - |12 ] 49
X 16162713 ™| -] - 11261 5l
D 116116135 (350100 -1 - |2 | 83
0 [13] 2135736150 -] - | LT | 55
B (1235254972000 - | - | 14| 56
00 | 12135425437 - | -] - - -
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x 3. NME2| Impedancel(7)
Table 3. Impedance of a low voltage line(7)

Rtk X[Q/ka] | ©EH X[9/kn]

w | e e | N e T

15 | 8573 | 01617100152 500 | 0603 | 01378 ) 01026

20 | 5487 10160601152 700 | 0477 {01401 | 0.0047

40 | 3248 |01585 011564 %0 | 0365 | 01368 0.1024

60 | 2144 |01558 | 01152 | 1200 | 02330 | 01342 | 0.1004

100 | 31% {01519 ] 0115 | 1500 | 02330 | 01312 | 0.0984

160 | 2198 [01558 ] 0.1152 | 1850 | 01878 | 0.1289 | 0.09%8

H0 | 12718 01434101063 | 2400 | 01523 | 01309 | 0.0%81

30 | 0817 {01447 {01076 | 3000 | 01279 | 0.1289 | 0.0%68

3.5.2 XIH7|2] Impedance ¢
¥ 4 9} ¥ 59| ACB 2 MCCBe®l| tH§} Impedance
g Yehfidu

E 4. ACBY (%) Impedance(380(V]) 60(H:))(3)
Table 4. (%) Impedance of ACB(380(V) 60(Hz))(3}

ACBA A (%)X
100{A] 20[ka] 3.29
200[A] 20[kA] 0.50
600[A] 20[kA] 0.24
600[A] 40(kA] 0.50
1000[A] 40[kA] 0.09

2000~ 3000[A] 70[kA] 0.06

E: 4 5. MCCB9 (%] Impedance(3)
Table 5. (%] Impedance of MCCB(3)

380LV] 60{Hz] 380LV] 60[Hz]
A A (AF)

[%]R | [%1X [%]R | [%]X

15 413 | 0.09 | 175~225 | 0.025 | 0.09

20 303 | 0.08 {250~300| 012 | 0.09

30 194 | 0.09 | 350~400 [ 0.09 | 0.08

50~75 | 064 | 0.09 | 500~600 | 0.05 | 0.09
100~150] 045 | 0.09 [ 700~800| 0.04 | 0.09

A H(AF)
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Table 6. {%) Impedance of induction motor(3}
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4. Programming Works
4.1 DATA BASE |/
CalcData, CalcMast ¥ ReportTmp
4.1.1 CalcData®l HIOIE ¥ HE, oin
2Py

1) BOM_LTitle

S Bty S |
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F2(+ : ASC, - : DESC) : +LCode
Field Name | Type | Size |Z718k Caption

LCode | dblong | 4 | I
Serial | dblong |4 10 |
LTitle | dbText | 50 | I
2) BOM_STitle

HEEY S

Qldl2 o © LCodel

Qle252)(+ : ASC, - : DESO) © +LCode
Qlelx @ SCode

9lgj242(+ : ASC, - : DESC) : +SCode
Field Name | Type | Size 12£7)3H Caption

LCode | dblong | 4 [0 |
SCode | dbLong | 4 | I
Serial | dblong | 4 10 |
STitle | dbText | 50 | I

3) €lo]E % : BomShort

dgaAF ;3

9~ ¥ 1 LCode

A2+ 1 ASC, - : DESC): +LCode

Field Name | Type | Size 1%7184 Caption

LCode [dblong | 4 |0 |
SCode ldblong | 4 10 |
Kind |dbLong [ 4 | f
Serial | dbLong | 4 0

L1 Data2 | dbText | 20

I
L1 Datal  |dbText |20 |
I
L1 Data3 | doText |15 |

4) Hlo|& 9 : BOMTitle

deaASF 1 0

Field Name | Type | Size |Z7]%H Caption
BOMTO1 | dbText | 50 | |

OMT01 | dbText | 50 | I
BOMT02 | dbText | 50 | I
BOMTO03 | dbText | 50 | I
BOMT04 | dbText | 50 | I

=Y . HNEBIR=2N] 213 W72, 20074 8%

=Rl

BOMT05 | dbText | 50 | I
BOMT06 | dbText | 50 | I
BOMTUO7 | dbText | 50 | |
BOMT08 | dbText | 50 | I
BOMT09 | dbText | 50 | I
BOMTI0 | dbText | 50 | I

5 H°o]& 9% : BomTR

A=A ¢ 3

12 ¥ CodeKind

Ae)2~Z4=2(+ : ASC, - : DESC) : +LCode
92 % ¢ LCode

el A2l(+ 1 ASC, - : DESC) : + SCode
e~ o ¢ Serial

Aelag=2)(+ 1 ASC, - : DESC): + Serial
Field Name | Type | Size |Z7]18k| Caption
ComName | dbText | 50 | I
SCode {dblong | 4 10 |
Serial | dolong | 4 10 |

L2 Data2 | dbSinglel 4 [0 |

L2 Data3 | dbSinglel 4 10 I

12 Datad | dbSinglel 4 [0 |

L2 Datab | dbSinglel 4 [0 |

6) Hol& 9 : UserDef

S B/ S

Field Name | Type | Size %714t Caption
ComName | dbText | 50 | |
CutName | dText | 10 | I

ComNum | dbText | 25

ComADD | dbText | 100 | I

ComKindl | dbText | 50 | I
ComKind2 | dbText | 50 | I
ComTel | dbText | 20 | I
ComFax | dbText | 20 | I

4.1.2 CalcMast®| HIO|E 2 ™=, olgy
g ]
1) €lo]&E 93 : iAFAT
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+AF

qe2F 1 4

AdA 3 : AF

AeAagA(+ : ASC, - : DESC) :
ddlA o AMP

AdeL g L AT

el A4=Al(+ : ASC, - : DESC) : +AT
dx o - KIND

Qe a44(+ 1 ASC, - : DESO) :

Field Name | Type | Size |
KIND { dbText | 10 |
MaxA | dbingle | 4 {0
AF | dbSingle t 4 |0
AT | dbSingle | 4 |0
2) Ho]Z 3 : ShortAMP

27411
el 9 ShortA

A 242(+ 1 ASC, - : DESC) :
A&+ ASC, - : DESC)

Field Namre | Type | Size |&

ShortA

3 elol% 9 : TR
AYaAF 1
e~ o L KVA

| dbSingle | 4 10

+KIND
2718k Caption

I
l
|
I

+ShortA
+ShortA
71%k | Caption

Qe+ 1 ASC, - : DESO) : +

Field Name | Type | Size 12713} Caption

KVA | dbSingle | 4 10 |

PI.R [ dbSingle | 4 |0 |

P1L. X | dbSingle | 4 [0 |

P3 R | dbSingle | 4 |0 !

P3 X | dbSingle | 4 |0 |

Remake | dbText | 20 | |

4.1.3 ReporfTmp 2| E|IO|E % EE, ©°!
CiIA ?6‘

1) Hlo]& @ : BOM_LTitle

S Eay) S |

e~ 9 ! LCode

e Ag=2l(+ 1 ASC, - : DESC) : +LCode

10

2) ®le]E ¥ : BOM STitle

Hi= et/ S o)

A=~ 3 LCode

e 2421+ ¢ ASC, ~ : DESC)
eldlA o : LCodel
oldlAg=H(+ 1 ASC, - : DESC): + LCode

1 +SCode

3) glo]E o . BOMTitle
2R 0
Field Name | Typel Size 12713t | Caption

BOMTOl | dbText I 50 |
BOMT0®2 | dbText | 50 |
BOMTO3 | dbText | 50 |
4) Hl°]& B : BomTR

el AR 1 3
92 9 : CodeKind

A A4 (+ 1 ASC, - 1 DESC) : +LCode
oldA 4 : I Code
Qe A42)(+ : ASC, - : DESC) : +SCode
Qlel~ o : Serial
g Ag=2)(+ 1 ASC, - : DESC) : +Serial

4.2 Program Coding

4.2.1 Data B8 TE=E U=y
Project& 5~3317] 1%t 718241 Al Ql=sle 3
Option Explicit
Private Sub SListLineDelete(Optional dblLCode
As Double, Optional dblSCode As Double)
AR B dloly 44|
Dim CalcSListDB As Database

SetCalcSListDB
DBEngine. Workspaces(0).OpenDatabase(gstrPrj
FilePath)

If dblSCode = -999 Then
CalcSListDB.Execute("Delete  * From
BomShort Where

datl. BOM.Database.Close
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End If
If Not datSBOM.Recordset Is
Nothing Then
datSBOM.Database.Close
End If
End Sub

4.2.2 Transformeroll TPt Data 2 &4
Transformerel] tgk 7|12 g& sk F

Private Sub emdTRCalc_Click()
"19%Z=(P(Kva)*%z)/(10+v"2(Kva))
Dim dblITR_R As Double
L2 Datall. Text = Format(dblTR_R / dblVolt,
"HHHER0 OH")

L2 Datal2Text = Format(dlTR X /
dblVolt,
Public Function TRCapacity(dblValue As
Double) As
Double

Ay BAAF
"In = P(kva) / Sar(3) * V(kv)
On Error Resume Next
TRCapacity = Val(Format(1000 / (Sqr(3) =
(dblValue / 1000)), "#iHHH###0.01")
End Functi

4.2.3 Y120 42t Datadl U™
Wire & Cableoll gt Datagt A€

HAD(1.000 KVA 21 &)

FYESI e <
IREHQNV) ¢ (|
xt@AMW 2 @ ]
RBHKVA) : @ =] TRsw|

BABRF O xuxar

%Zi(q) 9

I

38l. 3. TR data Y2iat
Fig. 3. TR data input window

Y. HNHHR=F0 N21T 7L, 20073 8%

HE2

'9%Z=(P(Kva)*%z)/(10%v"2(Kva))

Dim dblWireDist As Double

Dim dblTR_R As Double

Dim dblTR_X As Double

Dim dblVolt As Double

Dim dblData_R2 As Double

Dim dblData_Sum As Double

dblTR R = 1000 * Val(" & L3 Data7.Text)

If Trim(L3_Data0.Text) = "1¢" Then
dblTR_X = 1000 * Val(" & L3 Data8.Text)
Else
dblTR_X = 1000 * Val("" & L3 Datad.Text)

End If
L3 DatallText =  Format(dblTR. R =
dblWireDist / dbIVolt, "####HHH#0.0#")
L3 Datal2Text = Format(dblTR_ X =*
dblWireDist / dblVolt, "###EHE##0.08")
dblData_R2 = Val("” &
L3 Datall. Text)

2N

Ban ;. [ Kea s [T AL

e AR/AT [ [

YHER - T X22 A8
w2la) : [N — |

Wire & Cable sz [ 9
LC S — | yI Nz
T e ]
—3

KIND

3
sze: B2 MEgOEA sze(e):

aswe: [ 3 @ [T e
Helm 3 cw. | wzee): [
vy xz s | whnxhp: [ 00 sxeseon:[ 00
Pica) : q xita) : q wZeexzo: [ 0Q
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HUERA AL | - wl
v | s (o

28l 4. Data 3%
Fig. 4. Data input window

4.2.4 Circuit Breakero|l TS} Datadt &=
Main @ Subell tigl 2t7] gk 4=

Public dblPScode As Double

Public dblPKind As Double
Dim strTRDatal As String "4

Dim dblData6XSum As Double
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Dim dblData6ZSum As Double
On Error Resume Next
dblData6_Data3 = 0
dblData6 Data3 = Val("™ & 16_Data3 Text)
If Lochk.Value <> 0 Then
HDutzf Dite® = Val(™” & 16 Datal Text)
End If
dblDatabRSum = Val("" & L6 _Datal. Text) +
Val("™ & L6 Datab.Text)
diData6XSum = Val(™ & 16 Data2. Text) +

ID
un |1 !~)| o socww | Baxsm | wa sz
o e | sgwmoa | AT 3¢ 1519.
" i Kl
T T

38 5. 3E Data &
Fig. 5. Data window after data input

5.8 E
#HZ
7 9k

-12

o] Edof me i R a5
AP AT F2AA 837) A3
P aEhg e 7R 7171E AR @ g8t
ek oldll wig dEgF Axte AEAAE U
2 2l oEste] AREE O Ax gl Aol
ol T FAY N Este] FHEF ANA
Z FA49d WS Visual Basic?t CADE 354
A 223} FoeA
(1) 2% Datagt2 DATABASES}3}t] AHg-3te
2A A71EAS FE2E A RS
1&g 71 Ao

r°" 2

H/FWY 222y N

@) Y At S e Z2a
slate] AAQiFogA Jzivle) A &3
74 & F7b sl

(3) ZF A71717] R W71Advle] M E e
2 A S aRE E Sl BAES
=Y 71 sloh

o]} Zo] & A7t W71 AT HE ol &4F

71710l g DeteF Al e kgo] "o
ZA3E @A =Hen A71dAe z2adske A
719] AFANE BE3taL AL s Wyolm
2 AEE ko Be A7V Yo F A
o],

_Tﬂ]ng

References

(1] G. Y. SONG “Interpretation of an electric power system
and an application” p12~19 1996.

(2) H. N. GWAK and Y. G JUNG “Key basic technology of
electricity equipment” p.116~119, p127~136 2000.

(3) ADAR Publication “An electricity equipment technical
calculation handbook” |-76~77 1985.

(4) G. M. GANG “New edition electric power transmission”
p265~266 1988.

(Bl M. C. SHN “New edition transmission distribution of
power engineering " p212~215, p232~235 2002.

6) G Y. SONG “The latest transmission distribution of
power engineering” p274~277 1999,

(7] Electric Wire Data of LS Writing p412 2005.

(8) S. N. KIM “A plan and a design of electricity equipment”
p9%~97, p108~109 1992.

O MM &

HEE (=xm)

19459 8Y 644, 19729 F¥uigta Hr1F8a £4.
1980 AAHE (XA}, 19859 F G hEtm (A},
19979 3 3FHY AAEYFH e FARL(FEH).
2004d Johns Hopkinst] A7 &8ty A3dns, @A
ZAedgn g A7) - 29FEE 2P

Journal of KIIEE, Vol.21, No.7, August 2007



