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A Development of Visualization Software for Protective Engineering in
Low-Voltage Power Systems

FHE-ZEE - zRA-Z28 .88
(Sang-Yun Yun - Nam-Ho Lee - Wook-Hwa Lee * Jin Lee + Jae-Chul Kim)

Abstract - This paper summarizes a development of visualization software for protective engineering in low-voltage
power systems. The study is concentrated on the following aspects. First, a software engineering method is applied for
designing the object-oriented program. The design and implementation of a Graphic User Interface(GUI) and its
integration to a power system framework are developed using object-oriented programming(OOP) in Visual C++. Second,
we develop the short circuit analysis module that oriented a low-voltage power system. It is possible to calculate a
peak, symmetrical RMS, DC component and asymmetrical fault currents for each time. And it is the first software that
can calculate the fault current for single branch of three-phase system. The calculation accuracy is compared with
commercial software, and the libraries of low-voltage components are served for convenience use. Third, protective
engineering functions are equipped. It is possible to automatically select the circuit breaker which based on the user
input characteristics and the fault current calculation and examine the protective coordination. Through the case study,
we verified that the developed software can be effectively used to examine the protective engineering in low-voltage
power systems.
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Fig. 12. Example system for short circuit current calculation_
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Table 4. Composition of example system

From I To [ AHKV) 5/ dolg
g @42 FMVA) X/R
TR e | Azeg | 1A ey ax R
Util | - | 15 250 200 100 10 10 10
A3 & 2 (Q(p.u)/km)
= Ael(m) RI X1 RO X0
Ul Utilbus 15 10 0.12 0.125 0.18 0.375
F1 F2 04 10 0.0385 0.0395 0.05775 0.1185
T2SEC F2 0.4 4 0.104 0.034 0.156 0.102
F2 Gen 04 10 0.1 0.2 0.15 0.6
F2 Junction 0.4 20 0.271 0.087 0.4065 0.261
F2 M 0.4 30 0.2 0.3 0.3 0.9
Junction F3 04 50 0.3704 0.297 0.5556 0.891
%Y 3 A = (self base)
L |F(kVA) A4 R X1 RO X0
Utilbus F1 15/0.4 630 A-YH A 1.03175 3.86445 1.03175 3.86445
Utilbus T2SEC 15/0.4 400 A-YA A 1.15 3.8315 1.15 3.8315
- o | %Y & 2 (self base)
AE7 ‘£FkVA)| HA 98 28 |FF 5%X"1 ] %X"0 IX"/R1] X"/R0
M l - | 04 200 A 08 | 087 | 4 5 5 1000 | 1000
%% 9 ¢ A(selfbase)
447 BFUVA) X0’ X1 X2 X0 X/R
Gen l - Y 1000 9 15 99,9995 27 9 100
¥ 5 DEIAHA A
Table 5. Calculation results of short circuit current for a example system
% At i 1/2%7] 357 55 7]
z2 4 S/W P XR | K" Idc [lasym| X/R Ib Idc {lasym| X/R Ib Idc |[Iasym
A AAS/W | 123743 | 4.39 | 50237 | 34714 [ 61064 | 4.35 | 44568 | 936 | 44578 | 4.28 | 426651 46 | 42665
EDSA 123744 | 4.39 | 50237 | 34715 | 61064 | 4.35 | 44568 937 (44578 | 4.28 | 42666 46 | 42666
3guz| B A QES/W | 123743 | 4.39 | 50237 | 34714 | 61064 | 4.35 | 44568 | 936 | 44578 | 4.28 [ 42665 | 46 | 42665
= EDSA 123744 | 4.39 | 50237 | 34715 {61064 | 4.35 | 44568 | 937 | 44578 | 428 | 42666 | 46 | 42666
C A S/W | 123743 | 4.39 | 50237 | 34714 | 61064 | 4.35 | 44568 | 936 |44578 | 4.28 | 42665 46 42665
EDSA 123744 | 4.39 | 50237 | 34715 | 61064 | 435 | 44568 | 937 44578 | 4.28 | 42666 | 46 | 42666
A AAS/W | 112300 | 4.16 | 46144 | 30661 | 55402 | 4.13 | 42223 | 676 | 42229 4.07 | 40858 | 28 | 40858
EDSA 112300 | 4.16 | 46144 | 30662 | 55403 | 4.13 | 42224 | 676 | 42229 | 4.07 | 40858 | 28 | 40858
14| B ) AS/W 0 4.16 0 0 0 413 0 0 0 407 0 0 0
EDSA 0 416 0 0 0 4,13 0 0 0 407 0 0 0
C A RS/W 0 4.16 0 0 0 413 0 -0 0 4.07 0 0 0
i EDSA 0 4.16 0 0 0 4.13 0 0 0 4.07 0 0 0
Fl 33 ©8A Mz2d 32 AH
e | 4 A Io },/2% 7] 3571 5%7]
S/W XR | Kk Idc |lasym|{ X'R | Ib Idc |lasym| XR | Ib Idc |lasym
A A FS/W | -11205 6.1 -4401 | -3718 | -5762 | 12.45 | -1732 | -1369 | -2208 | 18.8 | -851 | -1170 | -1447
EDSA -11205 6.1 |-4402 [ -3718 | -5762 | 12.45 | -1732 | -1369 | -2208 | 18.8 | -852 | -1170 | -1447
F2-M B A AS/W | -11205 6.1 |-4401|-3718 | -5762 | 12.45 | -1732 | -1369 | -2208 | 188 | -851 | -1170 | -1447
EDSA ~11205 6.1 | -44021-3718 | -5762 | 12.45 | -1732 | -1369 | -2208 | 188 | -852 | -1170 | -1447
c A ES/W | -11205 6.1 | -4401|-3718 | -5762 | 12.45 | -1732 | -1369 | -2208 | 188 | -851 | -1170 | -1447
EDSA -11205 6.1 | -4402 | -3718 | -5762 | 12.45 | -1732 | -1369 | -2208 | 18.8 | -852 | -1170 | -1447
Fl XX A MR 32 AF
A AQS/W | 22950 82 9015 | 8690 | 12522 | 10.07 | 7282 | 1961 | 7541 11 6671 732 | 6711
EDSA 22950 82 9016 | 8690 | 12522 | 10.07 | 7282 | 1962 | 7542 11 6671 733 | 6712
Gen-F2| B AAS/W | 5053 8.2 1985 | 1913 | 2757 | 10.07 | 1405 | 432 1470 11 1193 | 161 1204
EDSA 5054 8.2 1985 | 1914 | 2757 | 10.07 | 1405 | 432 1470 11 1194 | 161 1205
c A AS/W | -4954 82 | -1946 | -1876 | -2703 { 10.07 | -1381 | =423 | -1445| 11 -1174 | -158 | -1184
EDSA -4955 82 [~-1946]-1876| -2703 | 10.07 | -1381 | -423 | -1445 11 -1174 1 -158 | -1185
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