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A Windows—based Software for Education and Training of
Transmission Network Charge

& HM - EFEE B AET-HRE CHES
(Hyun-Houng Kim * Ki-Seon Cho - Yun-Won Jeong - Jong-Bae Park + Joong-Rin Shin)

Abstract - This paper presents a graphical windows-based software for the education and training of transmission
network charge. The motivation for the development of the simulator is to provide students with a simple and useable
tool for gaining an intuitive feel for transmission network charge. The developed simulator consists of the main module
(MMI,GUI), the power flow module (PF), the power flow tracing module (PFT), and usage cost DB module (UCD).
Each module has a separate graphical and interactive interfacing window. The developed simulator provides with two
power system analysis methods (i.e, DC-PF and Modified DC-PF) and supports the PSS/E input data format to load
input data of power system. Also, power flow tracing can be calculate using four methods such as "Felix Wu”,
"Modified Felix Wu”, “DCLF ICRP”, and "Reverse MW mile”. Results of calculation for transmission usage cost are
displayed and compared on the window through the table and/or chart. Therefore, the developed simulator can be utilize
as a useful tool for effective education and training of transmission network charge.

Key Words : Educational Simulator, Transmission Network Charge, Power Flow, Power Flow Tracing
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Bus 10 Bus 20
Line 1 Bus30  GpNs3
Line 4 Cj
: . Load |
P Load 4

GEN 1
Line2 Line 5
Line 6
O Line 3
’ Load 2

GEN2 Bus 30 Bus 40

a8 11 524 AlHAE
Fig. 11 5-bus Sample System for Case Study

AtElAES A F $EA HaFdAL 1149808 Eo
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x 4 524 AMEAEL ZHMXE
Table 4 Bus Data for 5-bus Sample System

v Rk B

2A
V] Angle | Po | Q¢ | P | @

10 1.040 0.0 ¢ $ - -

20 0.998 0.0 - - 700 70
30 1.030 0.0 300 100 | 250 25
40 1.010 0.0 - - 250 25

50 1.000 0.0 200 151 300 30
¢ & Y2 A (slack bus)e EAFY.

ki3 5 Mze| Zjgxlz U A7ty
Table 5 Technical Data and Replacement Cost for TLs

Mz 2A =% R X o A 7)-<f

= From| To | (km) |(100MVA)|(100MVA)| (H$)
Line 1| 10 20 50 0.50 2.0 6,075
Line 2| 10 30 75 0.75 3.0 2,925
Line 3] 30 40 50 0.50 2.0 5,000
Line 4| 20 50 125 1.25 5.0 2,240
Line 5| 20 40 100 1.00 4.0 3,825
Line 6| 40 50 175 1.75 7.0 8,680
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HEHY DC 2FAN 257 &48 A 4 DC =
FAMN BES AT Bnr AA AN 2HE dRE
AEAAE M og ALY & UEE ST

E 62 A u{ & AEHoIH AH2FAM BE
M FAF 74 M2 A" 2FFE AANG Aotk B
614 & F Axe] MEHA DC ZFALA vlsiA & <
TFelA AE J¥r FAIDC ZFAMCl AA ACEFA
AAR (Y E HAAAA PowerWorld2 )] BHoh 23
& AFAE AU

o

¢
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Table 6 Power Flow Results of the Proposed Load Flow Module

A8 2FFMW]
q= Conventional Modified PowerWorld
DC load flow | DC load flow (AC)

Line 1 737.500 763.167 765.389
Line 2 262.500 276.833 277.424
Line 3 53.125 58.375 53.142
Line 4 312.500 320.167 321.624
Line 5 15.625 13.875 17.545
Line 6 46.875 49.625 48.733

k) 1,428.125 1,482.042 1,483.875

43 35 HSE (L5 R-5050)A B2

$ARAue BasYAe BWEH FRE
dn 7 B9Rd g ARaFW JgaFeE F
St A% el A8aFL B 5L ABUIHE o
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ARAHE HolEF AEFHRE ENGOEA AHEATL A

&
St fr

% I o

=
E

ojft

#doz 1 &RE BHY & UES Hgod, Asad
474 ABE 8F EFE W

d7tE 1 9eE H9AE & U

g 12 AB2FNHE
Fig. 12 Comparison of Evaluating Methods for Usage Cost
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Table 7 Calculated Usage Cost by Load Flow Modules
(28 A

&7

wA] Tax Faz

714 10 | 30 | 20 | 40 | 50
Felix Wu [25,152| 3593 | 8,213 | 4,106 | 16,426 57,490

DC |53 Feli
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Z5 Wu
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- :
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